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MHCbOpMaU-MOHHbM LI,I/IpKyJ'IFlp INFCIRC/261/Add.1

23 okta6ps 2019 rona
Oo0uiee pacnpocTpaHeHue

Pycckuit
SI3bIK OpUTHHANA: AHTTTUHCKUI

[JononHntenbHbIn NpoToKon K CornaweHunto
mvexay PenepatneHom [emMokpaTnyieCckon
Pecnybnukon 9duonma n MexxgyHapoaHbIm
areHTCTBOM MO aTOMHOMN 3HEPTNUM O NPUMEHEHUN
rapaHTMn B CBA3M C [JoroBopom
O HepacnpoCcTpaHeHUH
A0EePHOro OpPYyXns

1. B HacrosmeM [JOKYMEHTE JMJis CBEIEHUS BCEX WICHOB MPUBOAUTCS TEKCT
JIOMOMHUTENBPHOTO MPOTOKOJIA K Cornamenuio' Mexny PDenepatuBHON JleMOKpaTHdeCcKOi
Pecry6mukoit Dduonus 1 MexayHapoaHBIM areHTCTBOM 110 aTOMHOM HEPTHUHU O IPUMEHEHUH
rapaituii B cBs3u ¢ JloroBopoM O HepacnpocTpaHEHUHM siAepHOro opyxusa. Coser
ynpasisitomux yrBepaun JlononnurensHslii npoTokona 11 centsopst 2019 roma. On Obln
noanucad 18 centsops 2019 rona B Bene, ABcTpus.

2. Boucnonnenue cratbu 17 JIONOJHUTENBHOTO IPOTOKOJIA OH BCTYNHII B cUiTy 18 ceHTs0ps
2019 roga mocne nMoANUCaHUS MPEACTaBUTENIMUA DPHONTUU 1 ATEHCTBA.

! IIpusoauTcs B nokymente INFCIRC/261.



INFCIRC/261/Add.1
JlobaBieHue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEXY ®EJIEPATUBHOM JEMOKPATUYECKOM PECITYBJIMKON SOUOINI
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOW SHEPT' MM
O IIPUMEHEHU TAPAHTUIM B CBSI3U C JIOTOBOPOM
O HEPACITPOCTPAHEHUNU AJEPHOI'O OPYXXUA

I[TPUHNUMAS BO BHUMAHMUE, uto PecnybOnuka Dduonus (nanee umeHyemas
«Oduommsiy) U MEXKIyHApOTHOE AareHTCTBO IO aTOMHOW SHEpPruu (Iajiee WUMEHyeMoe
«ATEHTCTBO») ABIAIOTCS ydacTHUKaMu CorjameHus O MPUMEHEHMHM TapaHTHl B CBS3U
¢ JloroBopoM 0O HEpACHPOCTPAHEHUH SIIEPHOTO OpYyxus (Hanee mMmenyemoro «CoriamieHue
0 rapaHTUsiX»), KOTOPOE BCTYMWJIO B cuity 2 aekadps 1977 roxa;

YUUTBIBAS xenanue MexXIyHapOIHOTO cooOIIecTBa eme 0ojiee YKPEUTh PEeXUM
AJICPHOTO HEPACHpPOCTPAHEHUS] IyTEM IOBBIMICHUS AEUCTBEHHOCTH U 3((EKTUBHOCTH
CUCTEMBI TapaHTH ATEHTCTBA,

HAIIOMUWHAS, 9yT0 AT€HTCTBO IIPU OCYIIECTBICHUU TapaHTUN JOJKHO YUUTHIBATH
HCOGXOI[I/IMOCTLZ H36eFaTb CO31aHuA HpeHHTCTBI/Iﬁ 9KOHOMHWYCCKOMY U TCXHOJOTHUYCCKOMY
pa3BUTHIO DPHUONUU UM MEKIYHAPOJHOMY COTPYJHHYECTBY B OOJACTH MUPHOM sA€pHOU
NeSTeNIbHOCTH; COOMIOaTh JIEHCTBYIOIIME IIOJIOKEHHUS B OOJACTH OXpaHbl 3/I0pOBbA,
Oe3omacHOCTH, (U3NYECKOW 3alUThl, a TaKXKe Jpyrue JAeUCTBYIOIIHEe TpeOoBaHUS
6630HaCHOCTI/I " MpaBa OTACIBbHLBIX JIMI; U IPUHHUMATL BCC MCPLI IO 3alllUTC KOMMEPUYCCKUX,
TEXHOJOTUYECKMX U TPOMBIIUICHHBIX CEKPETOB, a TaKXke Jpyrod KOHGUACHIHAILHOU
uH(pOpPMaLIUHU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM,

[NIPUHUMAA BO BHUHUMAHMUME, uro wyacTtora HOpOBENEHHUS U HWHTEHCUBHOCTH
MEpOIPUSATHIA, YKa3aHHBIX B HacrosimeM IIpoTokone, OyayT TOIAEPKUBATHCS
Ha MUHUMQJIbHOM  YpPOBHE, COOTBETCTBYIOIIEM I  TOBBIMICHHUS]  JCHCTBEHHOCTH
1 3G dEKTUBHOCTH rapaHTUil ATEHTCTBA,

HACTOSIINUM Dduonus 1 ATEHTCTBO COTJIACHITUCH O HIDKECIICTYIOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM
N COTJIAIIEHUEM O 'APAHTUSAX

Cratbs 1

[Tomoxxenust CornameHus 0 TapaHTHAX IPUMEHSIOTCS K HacTosmeMy [IpoTrokomy B Toit Mepe,
B KaKOH OHHM COOTBETCTBYIOT MOJIOKECHHSAM HacTosiero [IpoTokosia 1 COBMECTUMBI ¢ HUMH. B ciryuae
NPOTUBOPEUMST MEXAY MonoxkeHUus MU CornameHus O TapaHTUAX U TOJOXEHUSMU HACTOSIIETrO
[IpoTokona nmpuMeHSIOTCA MONI0KeHUs HacTosmero [IpoTokona.

HNPEJOCTABJIEHUE NTH®OPMALIIMHN

Cratpg 2

a. Odwuonus nmpeaocTaBiIseT ATEHTCTBY 3asBJICHHE, COIEepKaIee:

i)

iii)

vi)

oO11iee onucanune ¥ HHHOPMAITUIO, YKa3bIBAIOIIYIO0 MECTO ITPOBEACHHS OTHOCSIIUXCS K
SIIEPHOMY TOIUTUBHOMY LHUKITY Hay4HO-UCCIIEOBATEIbCKUX u
OTIBITHO-KOHCTPYKTOPCKUX ~PabOT, HE CBA3aHHBIX C SOCPHBIM MAaTEpPHaJIOM,
OCYIIECTBIISIEMBIX TJe-T100, KOTOpble (MHAHCUPYIOTCS, MOJYyYMIM KOHKPETHOE
paspelieHre WIn KOHTPOIUPYIOTCS MU OCYIIECTBIISIOTCS. OT UMEHU D(PHONHH;

OTpeeNIcHHY0 ATEHTCTBOM Ha OCHOBE OXHIAEMOTO TIOBBINICHUS JCHCTBCHHOCTH UITH
3¢ (EeKTUBHOCTH M COIIaCOBaHHYI ¢ Dduonueit uHpOpMAIMIO O Kacaromeics
rapaHTHi SKCILTYyaTaIMOHHOW JIEATEIIbHOCTU HA YCTAHOBKAX M B MECTAaX HAXOXJCHHUS
BHE YCTAHOBOK, IJie OOBIYHO UCTIONB3YETCS SACPHBIN MaTepHa;

o0Ilee OmMCaHHE Ka)kJOro 3JaHHs Ha KaKIOM IUIOIIaJKe, BKJIOYast €ro
WCIIOJIb30BAaHUE, W, €CIIA JITOT0 HEJOCTATOYHO — OIMHMCAHUE €ro COJCPIKHMOTO.
3TO0 onucaHue BKIIOYAET KapTy TAKOM MIIOIIAIKY;

omrcaHne MacmTaba omepanuid IS KaXIOr0 MecTa HaxOXKACHHSA, HMEIOIIEro
OTHOILIEHUE K JeATEeNbHOCTH, YKa3aHHOMU B npuiioxkeHuu I k Hactodmemy IIporokony;

WHPOPMAIUIO, YKa3bIBAIOIIYI0 MECTO HaXOXKACHUS, IKCILTYyaTallMOHHOE COCTOSIHHE H
OLICHOYHBIE TOJAOBBIC IPOU3BOJCTBEHHBIC MOIIHOCTH YPAHOBBIX PYAHUKOB U
00OraTUTENbHBIX YCTAHOBOK M TOPHEBBIX OOOTaTUTENIBHBIX YCTAaHOBOK U
CYLIECTBYIOLUIMI T0JJ0BO 00BEM MPOM3BOJACTBA TAKMX PYJHHKOB M 00OraTUTEIbHBIX
yCTaHOBOK Uil Dduonuu B uenoM. IGHONHs NperocTaBIseT Mo 3anpocy AreHTCTBa
JAHHBIE O CYLIECTBYIOLIEM I'OI0BOM 00bEME NIPOU3BOJICTBA OTJAEIBHOIO PyIHUKA WIH
oboraruTenbHON ycraHoBku. [IpemocraBineHune 3Toil WHpOpManum He Tpedyer
BEACHUS MOAPOOHOr0 yueTa SASPHOro MaTepHaa;

I/IH(l)OpMaI_II/IIO OTHOCHUTCIIbHO UCXOAHOI'O MaTepurajia, KOTOpHﬁ €IIC HC JOCTUT COCTaBa
U YUCTOTBI, KOTOPBLIC ACIAIOT €ro IMPUTOAHBIM IJId H3TOTOBJICHUA TOIIJIMBA WJIN
HU30TOITHOI'O O6OI‘aH_[eHI/I$I, BKJIFOYAKOIYHO:

a) KOJIMYECTBA, XUMHUYECKHA COCTaB, HCIOJIb30BAHHE WU IMPEIIoiaraeMoe
WCITOJIP30BAaHUE TAKOTO MaTeprajga, HE3aBHCHMO OT €ro SACPHOTO WIIH
HESICPHOTO MCTOIB30BaHUSA, IS KaXKJOTO MECTa HAXOXIACHHS B D(HUOMIHH,
B KOTOPOM TaKoW MaTephasl MPUCYTCTBYET B KOJMYECTBAX, MPEBBIIAOIINX
JIECSITh METPUUECKUX TOHH ypaHa H(WIN) IBAAIATh METPUICCKHUX TOHH TOPHSI,
a U IPYTUX MECT HaXOXKJICHUS ¢ KOJTUYECTBAMU 0OJiee OTHON METPHIECKOU



vii)

Vviii)

b)

TOHHBI — O0IIIee KOJMYECTBO s D(PHONMH B LENOM, €CIIH ATO o0Imee
KOJIMYECTBO TPEBBIMIACT ACCATH METPUUSCKUX TOHH ypaHa WU ABAANATH
METpUYECKUX TOHH Topus. [Ipegocrarienue 3Toli mH(OpMAIMU He TpeOyeT
BEJICHHSI ITOIPOOHOTO yUeTa /ISpHOTO MaTepHarna,

KOJINYECTBa, XUMUYECKUM COCTaB M MyHKT Ha3HAYEHMS KaXKJO0H IKCIOPTHOH
IIOCTABKH U3 3(1)I/IOHI/II/I TAKOI'o MaTepI/IaJIa JJIA KOHerTHbIX HeHI[epHI)IX ueneﬁ
B KOJIMYECTBAX, MIPEBBILIAIONINX

1) JIeCATb METPUYECKUX TOHH YypaHa, WU Ui II0CIEAO0BATEIbHBIX
OKCTIOPTHBIX IIOCTaBOK ypaHa H3 OQHONNH B OJHO W TO IKe
rocyJapcTBO, Kaxaas U3 KOTOPhIX MEHEE JECSITH METPUYECKUX TOHH,
HO CyMMa KOTOPBIX IIPEBBIIIAET AECATh METPUYECKUX TOHH B TEUCHUE
rouaa;

2) NBaIaTh METPUYECKUX TOHH TOPHS, WIH JUISI TOCIEAOBATEIbHBIX
SKCMOPTHBIX TOCTAaBOK TOpUsA H3 Oduonuu B OAHO H TO IXKe
roCyIapcTBO, KaXKJasg W3 KOTOPBIX MEHee JBaAIlaTH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBHIIIACT IBAIIIATh METPUICCKUX TOHH B
TEUEeHHE rojia;

KOJIM4YECTBA, XUMUYECKUH COCTaB, MECTO HAXOXKACHHA B HACTOAIICC BPEMS U
HCIIOJIB30BAHUE WJIM TIPEAIIOJIaracMoc HCII0JIb30BaHUEC Ka)K)Z[OI‘/'I HMHOpTHOﬁ
IIOCTaBKHU B 3(1)1/10111/1}0 TAaKOI0 MaTepuaia IJjisd KOHKPECTHBIX HEAACPHBIX neiaeu
B KOJIMYCCTBAX, NPCBLIMIAOIIHNX!

1) JIeCATh METPUYECKUX TOHH ypaHa, WM JUIsl TOCJIEA0BATEIbHBIX
MMIIOPTHBIX ITOCTaBOK ypaHa B D(Honuio, Kakaas U3 KOTOPbIX MEHee
JIECSITH METPUYECKHX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET IECATh
METPUYECKUX TOHH B TEUCHUE T0Ja;

2) JIBaJllaTh METPUYECKUX TOHH TOPHUS, WM [Jis TMOCJIEI0BATEIbHBIX
UMIIOPTHBIX ITOCTABOK TOPHUS B D(QUONHIO, KXKIasi U3 KOTOPBIX MEHEe
JBaJATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET
JIBaIllaTh METPUUYECKUX TOHH B TEUCHHE I'0J1a;

IpH TOM TOHMMAHWHU, YTO MPEICTaBJICHUE WH(POPMAIMM O TaKOM MaTepHale,
MpeHa3HAYeHHOM I HeSJEPHOTO WCIOIB30BAHUSA, ITOCIIE TOTO KaK OH JOCTHUTHET
OKOHYATENFHOU (HOPMBI CBOETO HEAEPHOTO HCITOIF30BaHUS, HE TpeOyeTcs;

a)

b)

vH(pOpPMAIUIO OTHOCHUTENHFHO KOJUYECTB, BUIOB HCIIOJB30BAaHUS U MECT
HaXOXKIECHUS SIICPHOTO Marepualia, OCBOOOXKICHHOTO OT TapaHTUHl B
COOTBETCTBHHU €O cTaTbei 36 CornamieHus 0 rapaHTHsX;

MH(POPMAIMI0 OTHOCHUTEIBHO KOJWYECTB (KOTOpash MOXET HMETh (opMy
OLIEHOK) U BUJOB HCIOJB30BAHHSA B Ka)XJOM MECTE HaXOXAEHHUS SAECPHOrO
MaTepHaia, 0CBOOOKAEHHOIO OT TrapaHTHH B COOTBETCTBUH co craThel 35 (b)
CornarieHus 0 rapaHTUsiX, HO €I11e He HaXOASIIErocsi B OKOHYATeIbHOU (hopme
JUTA HESIAGPHOTO MCIIONB30BaHMS, B KOJIMYECTBAX, MPEBBIIIAIONINX YKa3aHHbIE
B crathe 36 Cornamenusi o rapanTusx. [IpemocraBnenue 3toit nHMOpMAITUT
He TpeOyeT BeICHHsI MMOAPOOHOT0 yUeTa IIePHOr0 MaTepraa;

MH(pOPMAIIMI0 OTHOCHTENBHO MeCcTa HaxXOXIEHUS WM JanpHeilmel o0padoTku
OTXOJIOB CPEIHET0 MM BBICOKOTO YPOBHS aKTHBHOCTH, COAEPIKALINX IIIyTOHWMH,
BBICOKOOOOTAIEHHBIH ypaH WM ypaH-233, B OTHOIIEHHMH KOTOPHIX HPUMEHEHHE



rapaHTuii OBUIO TPEKpalleHO B COOTBETCTBHH co crarheil 11 Cornamenus o
rapanTusix. i meiam AaHHOTO MNyHKTa «HajbHEHIIas o0paOoTka» HE BKJIIOYAET
MepeynakoBKy  OTXOAOB  WIM  HUX  JajbHelliee  KOHIUIIMOHHUPOBAHUE,
HE MpegyCcMaTpHUBaroliee pa3aesieHHs HJIEMEHTOB, TSl XPaHEHUS HITH 3aXOPOHCHUS;

CJICAYIOIIYTO I/IH(I)OpMa]_II/IIO OTHOCHUTCJIBHO COrJIaCOBaHHOTO O60pyI[OBaHI/I}1
" HCAACPHOI'0 MaTCpHaia, ICPCUNUCICHHBIX B IIPUIIOKCHUH II:

a) M0 KaXIOH OKCIOPTHOH mocTaBke W3 Dduomuu Takoro o60pyIoBaHUS
U MaTepuana: HACHTHU(QUKALMS, KOJIMYECTBO, MECTO MPEANoJaraeéMoro
WCIIOJIb30BaHMs B TOCYAApCTBE-II0JIydaTeNle U 1aTa U B COOTBETCTBYIOIINX
cllydasx OXujaemas JlaTa SKCIIOpPTHOM MOCTaBKH;

b) Mo KOHKPETHOMY 3ampocy ATEHTCTBA, NOATBEpXkAcHHEe Jduonmeil kak
UMIIOPTUPYIOIIUM TOCYAapCTBOM HH(GOPMAaLUd OTHOCHUTEIBHO JKCIOpTa
Takoro oOOpyZoBaHMA M MaTepuaiga B OQHONMIO, NPEAOCTABICHHON
ATEHTCTBY JpyTrUM roCyJapcTBOM;

o0IlKe TUIaHBl HA TMPEIACTOSINUN JCCATHICTHUN TMEpUoJl, UMCEIONINE OTHOIICHHE K
Pa3BUTUIO AACPHOTO TOINNIMBHOIO IHKIIA (BKJHOT-IaSI IJIAHUPYEMBIC OTHOCAIIUECH K
SIEPHOMY  TOIUTMBHOMY  IIUKIY  HAYYHO-UCCIICJOBATEIbCKHE U OMBITHO-
KOHCTPYKTOpPCKHE  paboThl), KOrJa OHH  YTBEPKACHBI COOTBETCTBYHOIUMH
KOMITETCHTHBIMH OpTaHaMu B D(HHUOTHH.

O¢wuonus mpuiaraeT Bce pa3yMHBIC YCHIHS, C TeM YTOOBI MPEJOCTaBHTh ATCHTCTBY
CIIeIYIONTY 0 MHGOPMAIIUIO:

i)

o0I1ee onvcanue U HHOOPMAIINIO, YKA3bIBAIOIIY0 MECTO ITPOBEICHUS OTHOCSAIINXCS K
AACPHOMY TOINIMBHOMY OUKITY Hay4YHO-UCCJIICA0BATCIbCKUX u OIIBITHO-
KOHCTPYKTOPCKHUX pa0O0T, HE CBA3aHHBIX C SJICPHBIM MaTEPUAIIOM, KOTOPBIC KOHKPETHO
OTHOCATCS K O0OTAICHHUIO, TepepadOTKe AASPHOTO TOILTUBA HITH K 00pab0oTKe OTXO0I0B
Cpe€aHero NI BBICOKOT'O YPOBHA AKTUBHOCTH, coacpiKalux HHYTOHI/Iﬁ,
BBICOKOOOOTAIICHHBIN YpaH WK ypaH—233, OCYIIECTBISAEMBIX T/ie-Iu00 B Dduonuu,
HO KOTOpbIe He (DMHAHCUPYIOTCS, HE TONYYMIA KOHKPETHOTO Pa3pelicHHs W He
KOHTPOJUPYIOTCSI DPHUOMHEH WA HE OCYIIESCTBIAIOTCS OT UMEHHU Dduonuu. JJis menn
JTAHHOT'O MYHKTa «00paboTKa» OTXOJIOB CPEIHETO MU BHICOKOTO YPOBHSI aKTHBHOCTH
HE BKIIOYAET TMEPEyMaKOBKY  OTXOJOB WM HMX  KOHAWUIHOHHUPOBAHHE,
HE MpelyCMaTpHBAIOIIee Pa3/ICICHHs SIIEMEHTOB, JIJISl XpaHEHHUS WITH 3aXOPOHCHUSI.

o0miee oOmMUCaHWe [NEATENBHOCTH W CBEIEHUS O JIMIE WIH OpraHu3alui,
OCYIIECTBIISAIONTUX TAKyI0 JCATEIBHOCTh, B OIpPEACICHHBIX ATEHTCTBOM MeECTax
HaXOXICHUS 3a MPEeeIaMy IIOMAIKN, KOTOPBIE, TI0 MHCHHUIO ATEHTCTBA, MOTJIA OBI
(byHKIIMOHANBHO OBITh  CBSI3aHBl € JACATEIBHOCTHIO HA O3TOM  IUIOMIAJKE.
IIpenocraBnenne Tako WHMOPMAIMH SBIAETCS IPEIMETOM KOHKPETHOTO 3aIlpoca
ArentctBa. OHa IPEOCTABISAECTCS B KOHCYIBTAIINN ¢ ATEHTCTBOM M CBOCBPEMEHHO.

[To 3ampocy ArentcTtBa DuoNus JaeT YTOYHCHHS WM Pa3bsICHEHUS 000 WHOOpMAITIH,
MPEJOCTaBIEHHON B COOTBETCTBUU C HACTOSIIEH CTaThel, B TOM CTENEHH, B KOTOPOM OHA UMEET
OTHOIICHUE K LEIH TapaHTH.

Cratpa 3

Odwmonust mpenocraBisier AreHTCTBY B TedeHue 180 mHeil mocne BCTYIUICHUWS B CHITY
Hacrosmero [IpoTokona wHpOpMAITHIO, 0 KOTOPOI TOBOpHUTCS B cTaThe 2.a.(1), (i), (iv), (V),
(vi)(a), (vii) u (x) u B cTatbe 2.b.(1).



Dduonus nmpenocTapisieT ATEHTCTBY A0 15 Mast KaX10ro rofa 00HOBICHHYO WH(GOPMAIIHIO, O
KOTOpOH TOBOPUTCA B MYHKTE a. BBIIIE, 3a MEPUOJ,, OXBATHIBAIOIIUNA MPEIIIECTBYIOMINI
KajeHaapHbelii ron. Ecim panee mpenoctaBieHHas MHQOpMaMs ocTanach 0e3 W3MEHEHUH,
Dduonus yBegoMiseT 00 3TOM.

Dduonmst mpeaocTaBiIsIeT ATSHTCTBY 10 15 Mas Kaxaoro roga HHGOPMAIIIo, ONpeIeIcHHYO
B crathe 2.a.(vi)(b) u (c), 32 meprol, 0XBaTHIBAIOIINH MPEIIICCTBYIOMINN KalleHIAPHBINA TOI.

Oduonust exeKBapTAILHO TNPEAOCTABISICT ATCHTCTBY WH(GOPMAIIMIO, OIpPEICICHHYI0 B
ctarbe 2.a.(ix)(a). Ota MHPOpMANH MPEAOCTABISCTCS B TEUCHUE MISCTUACCATUA THEH TOcIe
OKOHYAHWS KaXXI0TO KBapTaa.

O¢uonus npemoctaBisieT ATeHTCTBY MH(OpMAaIHIO, ONpeAeNeHHyl B craThe 2.a.(viil), 3a
180 mHe# m0 OCymecTBIICHUS NalbHEHIIed o0paboTku, w A0 15 Mas Kaxmoro roaa
nHpopMaruio 00 M3MEHEHHSIX MECT HaxXOXKIEHWS 3a TIEepUOJd, OXBaTHIBAIOITUI

MPEIUIECTBY IO KaJleHIapHbIN TO/I.

D¢duonus 1 ATEHTCTBO TOTOBAPHUBAIOTCSA O BPEMEHH M YaCTOTE MPE0CTaBICHHS HH(OpMAIINH,
OTIpeIeIICHHON B cTaThe 2.a.(ii).

D¢wuonus npenocraBiseT AreHTCTBY MH(OpMalHIo, omnpeieieHHyo B crarbe 2.a.(ix)(b), B
TEYeHHE MIECTHICCSITH THEH Mocie NOCTYIUIEHHS 3alpoca 0T ATeHTCTBa.
JONOJHUTEJILHBIN TOCTYI
Cratps 4

HI/I)KCCJ'ICI[YIOH_IGG MNPUMCHSACTCA B CBA3U C OCYHICCTBJIICHUCM [JOIOJIHUTCIBHOTO AOCTYyIIa B

COOTBETCTBUHU CO cTaTthelt 5 HacTosmiero [IpoTokona:

a.

ATEHTCTBO HE CTaBUT eI MEXAaHUCTUYCCKU UJIU CUCTEMATHYCCKU IIPOBEPATH I/IH(i)OpMa]_II/IIO,
0 KOTOpOI\/'I TOBOPUTCA B CTATHC 2, OJJHAaKO ATEHTCTBO UMEET AOCTYII K:

1) T000MY MECTY HaXOXKIECHHUSA, O KOTOPOM TOBOPUTCSA B craThe S5.a.(i) mimu (ii), Ha
BBIOOPOYHOM OCHOBE C ILeNbl0 O00eCledYeHnss YBEPEeHHOCTH B OTCYTCTBHHU
He3asBIICHHBIX SIIEPHOTO MaTepHaia U IesTeIbHOCTH;

i) T000MY MECTY HaXOXJICHHUS, 0 KOTOPOM TOBOPHUTCA B CTaThe 5.b. WIHK C., B TENAX
pelIeHns BOIPOCA, CBSI3aHHOTO C IPABWIIBHOCTBIO W TIOJHOTOM HH(pOpMaIuy,
NPEAOCTaBICHHOW B COOTBETCTBHM CO CTaTbeld 2 WM B LEISIX YCTPaHEHHUS
HECOOTBETCTBHS, CBA3aHHOTO C 3TOH MH(OpMaIen;

1ii) T000MY MECTY HaxOKISHHUS, 0 KOTOPOM TOBOPHTCS B cTaThe 5.a.(1ii) B TOU CTEIICHH,
B KOTOPO 3TO HEOOXOAMMO ATEHTCTBY ISl TOATBEPKACHUS JUISI IIEJIeH TapaHTuit
3asiBJICHUs] D(PUOIUU O CTATyCE YCTAHOBKHU WM MECTA HAXOXKICHHS BHE YCTAHOBOK,
riae paHee OOBIYHO WCIONB30BAICA SINEPHBIH MaTepual, KaK CHATBHIX C
JKCIUTyaTalluu;

1) 3a UCKJIIOYCHHEM Cy4aeB, yKa3aHHBIX B MyHKTE (ii) HUKe, ATEHTCTBO HampaBisieT
Dduonuu npeaBapuTeNbHOE YBEIOMIICHHE O JOCTYTIE TI0 KpaliHel Mepe 3a 24 Jaca;

ii) B OTHOIIICHUH JOCTyTA K JIFOOOMY MECTY Ha TUIOIIAIKe, KOTOPHIH 3allpalimBacTcs B
COYCTAaHHH C MOCEMICHUSIMU JUISI IPOBEPKH MH(POPMALMU O KOHCTPYKLIUH WU C
WHCTICKIIUSIMH JIJISI CIICIIMANBHBIX TeJIeH WM OOBIYHBIMU MHCICKIMSIMH Ha 3TOU



TUTONIA/IKE, CPOK MPEABAPUTEIBHOTO YBEJIOMIICHHSI, €CITH ATEHTCTBO 0Opaiaercs ¢
3ampocoM 00 3TOM, COCTaBIsAET, IO KpaWHEH Mepe, aBa 4Yaca, OJHAKO B
UCKIIFOYUTCIBbHBIX OGCTOHTCHBCTBaX, MOXET COCTABUTH MCHEC ABYX qacCoB,

C. MNpeABAPUTCIIBHOC YBCAOMIICHUC HAINPABIIKICTCA B IMMCBMCHHOM BUJAC U B HCM KOHKPCTHO
YKa3bIBAOTCA NPUYUHBI JOCTYyIIa U ACATCIBHOCTh, KOTOpAasA JOJIXKHA OBITH OCYHICCTBJICHA BO
BpPEMs TAKOI'o J0CTyIa,

d. B CIy4yae BOIIPOCA WIJIM HECOOTBETCTBHA ATEHTCTBO HPENOCTaBISIET DPHOMUN BOSMOXHOCTH
JaTh Pa3bsCHEHHWE M CIOCOOCTBOBATH PEHICHUIO 3TOTO BOMPOCA WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUs. Takas BO3MOXHOCTh OyJET MPEIOCTABISATHCS 1O HAMPaBJICHUsS 3ampoca o
JIOCTYTIE, €CJIH TOIIKO ATEHTCTBO HE COYTET, YTO 3a/IepKKa B MPEIOCTABICHUU AOCTYIIA,
BO3MOJKHO, HAHECET yIIepO [eiH, ¢ KOTOPOH 3ampammnBaeTcs 3TOT JocTyn. B moboMm ciayuae
ATCHTCTBO HE JieJlacT KaKUX-JIM0O BBIBOJOB B OTHOIICHHUH BOTPOCA WJIM HECOOTBETCTBUS JIO
TeX Iop, noka Dduonuu He OyAET NpeoCTaBIeHA TaKask BO3SMOXXHOCTB;

e. eciu ¢ Oduonueil He JOCTUTHYTO UHOH JOTOBOPEHHOCTH, JOCTYII OCYILECTBISICTCS TOJIBKO B
TedeHne 0OBIYHOT0 PaboYero AHS;

f. Dduonmsi UMeeT MPaBO Ha COMPOBOXKICHHUE HHCIIEKTOPOB ATEHTCTBA BO BpEMs JOCTyTa
MpeaACTaBUTCIIAMU 3(1)I/IOHI/II/I npu YyCJIOBHH, 4YTO OTO HC 3aJACPKUBACT BLINOJHCHUC
WHCIIEKTOPaMH CBOMX (DYHKIIHMIA WK UHBIM 00Pa30M HE MPETSITCTBYET STOMY.

Cratpa 5

Oduonus nmpexocTaBisieT ATEHTCTBY JOCTYI K:
a. 1) JO0OMY MECTY Ha TUIOINAKE;

i1) mMo0OMy MECTy HaXOXKJICHHS, OlpeaciieHHoMy Oduonuell B COOTBETCTBHH CO
crartbeii 2.a.(v)—(viii);

iii) MOOOH CHATOM C SKCIUTyaTallid YCTAaHOBKE WJIH CHITOMY C OKCIUTyaTallid MECTy
HaxXO)KJCHUS BHE YCTAHOBOK, I/l paHee 0OBIYHO MCIIOJIB30BANICS SIICPHBIH MaTepHa;

b. JM000MY MECTy HaxOXIEHHs, ONpeneneHHOMY D(Honueii B COOTBETCTBHH €O cTaThei 2.a.(1),
ctarbei 2.a.(iv), crarbeii 2.a.(ix)(b) mwmu crateeit 2.b., TOMUMO TeX, 0 KOTOPBIX TOBOPHUTCS B
nyHKTe a.(1) BbIIIe, IPH yCIOBUH, YTO, eciid J(HUOIHUS He UMEET BO3MOKHOCTH MPETOCTABUTD
TakoW JOoCTyn, OQuomnus MpuiaraeT BCe pa3yMHbIE YCWIHS Uil He3aMeIJTUTEIHHOTO
YAOBIETBOPEHUS TpeOOBaHNH ATEHTCTBA C IOMOIIBIO HHBIX CPEJ/ICTB;

C. TM000MY MECTY HaXOXK/ICHUS, OTIPEICIIEHHOMY ATEHTCTBOM, IOMUMO T€X MECT HAXOXKICHUS, O
KOTOPBIX TOBOPUTCS B MYHKTax a. M b. BHIIIE, B LENIX 0TOOpa Mpobd OKpysKarolieil cpelsl B
KOHKPETHOM MECTE HaXOXJICHUS MPHU YCIOBUH, YTO, eCIH D(YUONHS HE UMEET BO3MOKHOCTH
MpEeOCTaBUTh TaKOW MOOCTYN, OQHONMUS TpHiaraeT BCe pa3yMHBIE YCHIWS IS
HEe3aMeJITENIFHOTO y/IOBIETBOPEHUSI TpeOOBaHMI ATEHTCTBA B MPHUIIEKAIINX MecTax
HaXO0KJIEHUS UJTU C TOMOIIBIO UHBIX CPEJICTB.

Crartbs 6

HpI/I OCYHICCTBJICHUU CTATbH 5 ATEHTCTBO MOJXKET BBIIIOJHSITH CJICOAYOINHUEC BHIAbBL
JOCATCIbHOCTH:

a. B OTHOIICHUU JOCTYIIa B COOTBETCTBUH CO CTaThei 5.a.(1) uiu (iii): BU3yanbHOE HAOIIOIEHHUE,
0TOOp TTPOO OKPYKAIOIICH CPeabl; UCTIOIB30BAHUE YCTPONCTB JIsT OOHAPYIKEHHUS M H3MEPECHHUSI
paaualiy; OneyaThbiBaHUE M IPUMEHEHHUE JAPYTUX UACHTU(UIUPYIONIMX M YKA3bIBAIOIIUX Ha



BMEILIATEIBCTBO YCTPOHCTB, ONPEACICHHBIX B JIOTOMHUTEIBHBIX TOJIOKEHHUAX; ¥ IPUMEHEHHE
IpyTruX OOBEKTUBHBIX MEp, TEXHUYECKAs OCYLIECTBUMOCTh KOTOPHIX OblLIa MOATBEPXkKAEHA U
WCIIOJIb30BaHNE KOTOPHIX ObLIO coriacoBaHo CoOBETOM yMpaBiSIOMINX (Aajee UMEHYEMBbIM
«CoBeT») 1 moce KOHCYJIbTallui MeXIy ATEHTCTBOM U Dduonuen;

b. B OTHOIIIEHUH JIOCTYIIa B COOTBETCTBHHM CO CTaThel S.a.(i1): BU3yalibHOE HAOJIIOICHHUE; MTOACYET
YYETHBIX CIUHUI[ SIICPHOTO MaTepualia; Hepas3pyllaloliue W3MepeHus U oTOop mpoo;
WCITIOJIb30BaHUE YCTPOUCTB JIJIsl OOHAPYKECHUSI W M3MEPCHUS Pajfallii;, U3yYeHHE YYCTHBIX
JIOKYMEHTOB, KacaloIIUXCs KOJUYECTBA, MPOUCXOKICHHUSI U Pa3MEIlECHUS MaTepuana; oToop
mpo0 OKpy’)Kalollel Ccpelpl; W NPUMEHEHUE IPYyTUX OOBEKTHUBHBIX MeEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX ObLIa TOATBEPXKIACHA U HCIONB30BAaHHE KOTOPBIX OBLIO
corsacoBaHo COBETOM M TTOCIIE KOHCYJIBTAlNN MEXIy ATEHTCTBOM H D(PHUOIHEH;

c. B OTHOILECHHUHU JOCTYIIAa B COOTBETCTBHHM CO CTAaTheH 5.b.: BU3yanbHOe HAOII0AEHHE; 0TOOP pob
OKPY’KaroIeHl cpelibl; UCIOIb30BaHUE YCTPOICTB I OOHAPYKEHHUS U U3MEPEHHsI pafinualuu;
M3yYeHHE KaCaIOUINXCs TapaHTUH MPOU3BOACTBEHHBIX U OTIPY30UYHBIX YUETHBIX JOKYMEHTOB;
W TpUMEHEHHE IPYTUX OOBEKTHBHBIX MEp, TEXHUYECKash OCYIIECTBUMOCTh KOTOPBIX Oblia
NOATBEP)KICHA M MHCIOJb30BAaHME KOTOPbIX Obulo cornacoBaHo CoBeToM M HoOCie
KOHCYJIbTallui MEXIy ATEHTCTBOM U DpHONHeH;

d. B OTHOLICHUH JIOCTYTa B COOTBETCTBUH CO CTaThel S5.c.: 0TOOp mpobd OKpy:karoliel cpeabl U B
cllydae, eclid pe3ysbTaThl He MO3BOJISIIOT PEIIUThH BOMPOC WIIM YCTPAHUTh HECOOTBETCTBHE B
MECTe HaXOXKJICHHs, OIPENEICHHOM ATEHTCTBOM B COOTBETCTBHM CO CTaTbel S.c.,
WCTIOJIB30BaHUE B 3TOM MECTE HAXOXKICHUS BHU3YaIbHOIO HAaONIONCHHMS, YCTPOWCTB IUIf
00OHapy>KeHHS U U3MEPEHUS PaAHallK U IPUMEHEHHE 10 COIVIACOBAaHUIO MexX Ty Dduonueil u
ATEHTCTBOM JIPyTrUX OOBbEKTUBHBIX Mep.

Cratbs 7

a. [To mpocrbe Dpuonuu AreHTCTBO U DPUOMHUS JOTOBAPUBAIOTCS B OTHOLIEHHH PETYITUPYEMOTO
JOCTyma B paMKax HacTosmiero IIpoTokona ¢ menapr0 MPeIOTBPAIIEHUS PACKPBITHS
YYBCTBUTEIBHOW C TOYKH 3PEHHS SICPHOTO PACIpPOCTpPaHEHHS WH(POPMALUH, BBITOJIHCHHS
TpeOoBaHMH 0E€30MacHOCTH WM (DPU3NYECKOH 3alIMThl WK C LENbI0 00ECTICUEeHUS 3alUThI
HaXOJSIIIEHCS B YaCTHOM COOCTBEHHOCTH HJIM KOMMEPUYECKH YyBCTBUTEIBHON MH(pOpMAaLuy.
Takne OroBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIIATE JEATEIBHOCTD, KOTOpast
SBIISIETCS. HEOOXOIMMOM Juisi oOecriedyeHus] yOeIUTeNbHOW YBEPEHHOCTH B OTCYTCTBUH
HE3asABIICHHBIX SAJEPHOrO MaTepuana W JAEATENbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXO0’KAEHU, BKIIOYas peLIeHUe JJI000r0 BOIPOCa, OTHOCALIETOCS K IPAaBIIIBHOCTH U IIOJTHOTE
nH(pOpMAIMK, O KOTOPOH TOBOPUTCS B CTaThe 2, WM YCTpaHEHHE HECOOTBETCTBUS,
OTHOCSLIETOCS K 3TOH MH(OpMAaLnH.

b. D¢uonus MOXET NMpH NPEAOCTABICHUH HH(POPMALUH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
WHPOPMUPOBATh ATEHTCTBO O MecTaxX Ha IUIOIIAJKE MM B MECTe HaXOXKICHHUS, HA KOTOPBIX
MOYKET IPUMEHSATHCS PETyIUPYEMBIN TOCTYII.

C. HO BCTYIIJICHUSA B CUTTY JTFOOBIX HeO6XOI[I/IMLIX ﬂOHOHHI/ITCHLHLIX MOJIOXKCHMH 9(1)1/101'[1/15[ MOXET
HpI/IGCI‘HyTL K PpEeryjiupOBaHUIO JOCTYyIlda B COOTBCTCTBUMU C IMOJIOXKCHHUAMMU ITYHKTA a. BBIIIC.

Cratpg 8

Huuto B Hacrosmem IIpoTokose He MpemsTcTByeT D(QUONUU MPENOCTaBISAThH ATCHTCTBY
OOCTYII K MECTaM HaXOXICHUA B HOIIOJITHCHHUE K TCM, O KOTOPBIX I'OBOPUTCA B CTATHAX 5n 9, 501050
MPOCUTH ATEHTCTBO O MPOBEACHUU JCATEIHLHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHHSI.
ATEHTCTBO HE3aMEJTUTEIbHO TPUIIATaeT BCE pa3yMHbIC YCHWJIMS JUIS OCYIICCTBICHHS JCHCTBUII B
COOTBETCTBHH C TAaKOU TTPOCHOOA.



Cratpa 9

Odwmonms mpenocraBisier AreHTCTBY MOCTyH K MeECTaM HaXOXACHHUS, ONpeNeleHHBIM
AreHTCTBOM AJis 0TOOpa MPOoO OKpY’KalolIei cpefbl Ha OOIIMPHOW TEPPUTOPHUH, MPH YCIOBHUHU, YTO
ecni DUOIHSA HE UMEET BO3MOXHOCTH TMPEIOCTABUTh TAKOH JOCTYI, TO D(QHUOMUS MpHIaraeT Bce
pasyMHBIE YCHIIUS [UIS yIIOBIETBOpEHHUS TpeOoBaHWU ATEHTCTBA B albTEPHATHBHBIX MECTax
HaX0XJeHUs. ATEHTCTBO HE 3alpallnBaeT Takoil JOCTYI J0 TeX IMop, oKa 0TOOp Mpob OKpysKarowIei
cpeabl Ha OOIIMPHOW TEPPUTOPHHU U MPOLIEAYyPHBIE MEPHI ATl €ro IpoBeaeHus He 0100peHsr CoBeToM
Y He MIPOBE/ICHB KOHCYIBTAIUU MEXKAY ATEHTCTBOM U Duronue.

Cratps 10
AreHTcTBO HH(MOPMHUPYET DPHOMHIO O:

a. JeSITeTHOCTH, OCYIIIECTBICHHOM B paMKax HacTosmero [Iporokona, Bkito4ast AesITeIbHOCTD B
OTHOTIICHUH JTIOOBIX BOIPOCOB MIJIH HECOOTBETCTBHU, KOTOPBIE ATEHTCTBO JIOBEJIO 10 CBEICHHS
Odwuonuu, B mpenenax MIECTHACCATH THEH TIOCIE OCYIIECTBICHUS ATEHTCTBOM 3TOM
JIeSITENLHOCTH,

b. pe3ynbTaTax AesITeIbHOCTH B OTHOIIEHHH JIFOOBIX BOIPOCOB WIJIM HECOOTBETCTBHU, KOTOPHIE
ATEHTCTBO JIOBEJIO J0 CBeIeHUs D(PHUOINH, 10 BO3MOKHOCTH CKOpee, HO B JFOOOM cliydyac B
TEUCHUE TPUILATH JHEU MOCIIE MOIyYeHUs] ATEHTCTBOM 3THUX PE3yJIbTATOB;

C. BBIBOJIaX, KOTOpPBIE OHO CIENalo B Pe3yJbTaTe CBOEH NEATENFHOCTH B COOTBETCTBHU C
HacrosmmM [IpoTokosom. Takwe BEIBOIBI MTPETOCTABIISIOTCS €KETOTHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanpHbIil qupekTop yBemomisieT Dduomnuio 00 yrBepkacHUN COBETOM JTHO00TO
JOJDKHOCTHOI'O JIHIla AreHTCcTBAa B KaudecTBe HWHCIICKTOpa II0 TapaHTHUAM. Ecmn
Oduonus He wu3Bemniaer [ eHepalbHOrO AUPEKTOpPa O CBOEM OTKJIOHCHHH TaKOTO
JIOJDKHOCTHOTO JIMIIA KaK WHCIEKTopa it DPHOIHK B TEUCHHUE TPEX MECSIICB MOCe
IMOJTY4YCHUA YBCIOMIICHUA 00 YTBCPKACHUN COBCTOM, HUHCIECKTOP, O KOTOPOM TaKHUM
oOpa3oM yBenomiieHa D(HUOMHUS, CINTACTCS HA3HAYCHHBIM B D(QUOIHIO.

ii) l'enepanbHBIil  AWpEKTOp, NEHCTBYS B OTBET Ha Mpock0y ODduonum wim 1Mo
cOOCTBEHHON WHUIIMATHBE, HE3aMEIIUTENbHO HHpOpMuUpyeT Dduonuio o0 OT3hIBE
Ha3HAYCHHMS JTII0OOO0T0 JIOJPKHOCTHOTO JIMIA B KAYECTBE HHCIIEKTOpa U D(HUOITHH.

b. YBegomienne, 0 KOTOPOM TOBOPUTCS B ITYHKTE a. BBIIIE, CYUTACTCS MOTydeHHBIM DQHOnueit
Yepe3 ceMb JHEH Mocie AaThl HampaBiIeHHS ATEHTCTBOM TaKOTO yBEIOMIIEHHS D(PHOMUH
3aKa3HOM KOPPECTIOHACHIUEH.

BU3bI
Cratbsa 12

D¢uomnus B TeUeHHE OJHOTO Mecslla MOCie MOMYyYSHHUs 3ampoca 00 3TOM, MPEIOCTaBISIET
YKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY HHCIEKTOPY COOTBETCTBYIONIYI) MHOTOKDPATHYIO
BBHE3IHYHO/BBIC3HY IO U(WJIM) TPAH3UTHYIO BU3bI, KOTOPBIE TPEOYIOTCS [T 00eCTeUueHHs] HHCIICKTOPY
BO3MOYKHOCTH Bhe371a ¥ TPEOBIBAHUS HA TEPPUTOPUHU DPHUOITHHA B IIEISIX BHITTOJTHEHHS eTo(ee) QYHKITHH.
JIto0ble 3ampollieHHbIC BHU3bl JCHCTBUTEIBHBI B TEUCHHE HE MEHEE OJHOrO TojJa M B Clydae
HEOOXOMMOCTH BO30OOHOBIISIFOTCS B TEUCHUE TIEPHOJIa Ha3HAUEHHUS MHCIIEKTOpa B D(HUOMHIO.



JOINOJHUTEJBHBIE ITOJOXEHUS
Cratpsg 13

B Tex cimyuasx, korga Dduonus uian ATEHTCTBO YKa3bIBAIOT HA HEOOXOIUMOCTh ONIPE/ICIIUTh B
JIOTIOTHUTENBFHBIX TIOJOXKEHHUAX, KAKUM 00pa3oM clelyeT MPUMEHATh MEpPbI, H3JI0KEHHBIE B
HactosmeM llpoTokome, Dduonus u ATEHTCTBO COTJIACOBBIBAIOT Takwe J[OMONHWTENbHBIE
MIOJIOKEHUSI B TEUEHHE JEBSHOCTA JHEH IMOCie BCTYIUICHHUS B CHITy HacTosmero IIpoTokomna
WJIH, B T€X CIy4asX, KOTJa yKa3aHUe Ha HEOOXOIMMOCTh TaKuX J|OTOTHUTEIBHBIX MOJIOKEHHIH
JaeTcs TOCie BCTYIUIGHHUS B CHTy Hacrosiero [Iporokona, — B TedeHHUE JEBSHOCTA THEH
MOCTIE TaThI TAKOTO YKa3aHWsI.

HO BCTYIUICHUA B CHITY TTFIOOBIX HCO6X0,£[I/IMI>IX ﬂOHOHHI/ITGHLHBIX MOJIOXKCHUI ATEHTCTBO
HUMECT MPABO MMPUMCHATH MCPBI, U3JIOKCHHBIC B HACTOSAIICM HpOTOKOJIC.

CUCTEMBI CBsI3U
Cratesa 14

Oc¢wuonus naer paspemicHHe ATEHTCTBY CBOOOJHO HCIIONB30BATh UL CIIY)KEOHBIX IieJer
CHUCTEMBl CBSI3M MEXIy UWHCIEeKTopamMu AreHTcTBa B O¢umonun u lleHTpansHbIMH
yupexIeHus M AreHTCTBa H(uiM) PermonanmsHbIMEH OIOpo, BKIIOYas TepeAady B
HEaBTOHOMHOM HJIM aBTOHOMHOM peXuMe HH(OpMaluu, TMOCTYHAlIeH OT YCTPOUCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B LENSX COXpaHEHMs W(WH) HaONIONEHMS, WIM U3MEPEHHS, U
obecrieyrBaeT 3alUTy TAaKOW CBS3U. ATEHTCTBO IMOCie KOHCyNbTamuid ¢ Dduonmeii nmeer
NPaBO HCIOJb30BaTh YCTAHOBIICHHBIC Ha MEKIYHApOJHOM YPOBHE CHCTEMBI MPSIMOM CBS3H,
BKJIIOYasl CIyTHUKOBBIC CHCTEMbl M APYTHE BHIbI JAIbHEW CBSI3M, HE MHCIOJb3yEMbIC B
Odwuornmn. ITo mpocsde Idhuonuu uitm ATeHTCTBA TOAPOOHOCTH, KAaCAIOIIHECS OCYIICCTBICHIS
OTOI0 IIYHKTa B OTHOWICHHWHU II€p€Aadyud B HCABTOHOMHOM HWJIIM ABTOHOMHOM pPCKUME
WHPOPMaIUH, TOCTYNAIOLIEH OT yCTAaHOBIEHHBIX ATEHTCTBOM yCTPOICTB COXpaHEeHUs (1T )
HaOJII0IEHNS WIIM U3MEPEHUS, ONPEACIAIOTCS B JlONOIHUTENBHBIX MOJI0KEHUSIX.

[Ipu ycranoBiieHUH CBSI3U M Tiepeade HHGopMaIuy, Kak STO TPeIyCMaTPUBACTCS B ITyHKTE a.
BBHIIIIC, HaJJIeXkKAIUM 00pa30M yYUTHIBACTCS HEOOXOJUMOCTh OOCCIICYCHHS 3alllUThI
HAXOJAIICHCS B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBUTEIHHON WH(OpMAIMH
WM TOH HGOPMAIHH 0 KOHCTPYKIHH, KOTOPYIO0 DPHOMHS CYUTAET 0COO0 TyBCTBUTEIHLHOM.

3AIIUTA KOH(DHIIEHHHAHBHOﬁ HH®OPMALINN
Cratbps 15

ATEHTCTBO TOJJAEPKUBAET CTPOTHH pexXuM obecredeHUs] SPQPEKTUBHONW 3alIUTHI OT
PacKphITHsI KOMMEPYECKHX, TEXHOJOTMUECKHX M IPOMBIIIJIEHHBIX CEKPETOB U Jpyroi
KOH(QHICHINAILHOH WH(POPMALIUK, KOTOpask CTAHOBUTCS €My H3BECTHOH, BKJIIOYas TaKylO
WHPOPMAIMIO, KOTOpash CTAHOBUTCA W3BECTHOW ATEHTCTBY B XOI€ OCYIICCTBIICHHS
HacTosiiero [Iporokona.

Pe)KI/IM, O KOTOPOM T'OBOPUTCA B ITYHKTC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJOXKCHUAI,
OTHOCAIIHUECA K:

1) OoOMMM TPUHOWIIAM W CBS3aHHBIM C HUMH MepaM TI0  OOpalieHHuIo
¢ KOHGUACHITHATBHON HH(OPMAIIHEIH;



ii) YCIOBUSIM ~ HaliMa TIepcoHala, KacalolMMCS 3allUuThl  KOH(WACHIHUATBHOMN
WHPOPMAIIH;

iii) npolenypaM B ciiydae HapyILICHHH MM SKOOBI HMEBIIUX MECTO CIIy4aeB HapyLICHUS
KOH(HICHINAIBHOCTH.

PexxuM, 0 KOTOpPOM TOBOPHUTCS B TIYHKTE &. BBIIIE, YTBEPXKIACTCA W TMEPHOAUICCKH
paccmatpuBaeTcs CoBeTOM.

IIPUJIOKXEHUA
Cratps 16

[Ipunoxenuss k HactosimeMmy IIpoTokomy SIBISIOTCS €ro HEOTHEMJIEMOM  YacThIO.
3a HCKITIOYCHUEM IIeJiell BHECEHHs TOIMPAaBOK B MPHIIOKeHUs, TepMuH «[IpoTokon», kak oH
yrnotpeOsieTcs B HaCTOSIIIEM TOKyMeHTe, o3HadaeT [ [poToKoI ¥ mpritoKeHns, BMECTE B3SITHIE.

B mepedens BUIOB NEATENBHOCTH, YKAa3aHHBIX B MPUJIOKEHHH |, i1 mepedeHs 000pyaoBaHUS U
MaTtepuana, yka3aHHBIX B mnpmiokeHuu I, CoBeroM MOTyT BHOCHUTBHCS TIONPaBKH IO
pexoMeHaauu co3aannoii CopeToM pabodeid rpyIibl SKCIIEPTOB OTKPBITOrO cocTaBa. JIrobas
Takas IIoNpaBKa BCTYIAET B CHIIY Yepe3 UeThIpe Mecsla mocie ee npuHsatust CoOBETOM.

BCTYIIVIEHUME B CUJIY
Cratpsa 17

Hactosmuii TIpoTokon BCTymaeT B CHIIy IOCHE TOANUCAHUS TPEACTaBUTENAMH Dduonuu
u ATEHTCTBA.

O¢uomnus MoxkeT B J1t000€ BpeMs 10 TOT0, KaK HacTosui [IpoTokos BeTynuT B cuily, 3asIBUTH,
gyro Dduonus OyAeT NPUMEHITh HacTosmui [IpoTokoN Ha BpeMEHHOH OCHOBE.

I'eHepanpHBI AWPEKTOp HE3aMEIIUTENHHO HWHGOPMHUPYET BCE TOCYIapCTBa — UJICHBI
AreHTCTBa 0 TI000M 3asIBICHUH O TIPUMEHEHUU HAacTOAMIEero [[poToKoa Ha BpeMEHHOH OCHOBE
U 0 €T0 BCTYIUICHUH B CHUITY.

OIIPEJAEJIEHUSA

Cratbsa 18

Hns neneit nacrosiero Iporokona:

OTHOCAINUECS K SACPHOMY TOIUIMBHOMY LMKy HAay4HO-HCCIEIOBATEIBLCKUE M ONBITHO-
KOHCTPYKTOPCKHE PabOThI 03HAYAIOT JIEATENbHOCTh, KOTOpPask KOHKPETHO OTHOCHUTCA K JIIOO0OMY
acIeKTy pa3paboTKH MpoLecca WM CHCTEMBI JII000T0 U3 CIIEAYIOIIEro:

- KOHBCPCUU AACPHOr0 MaTe€puala,
- 060F3.H.I€HI/ISI AACPHOro MaTepuala,
- HU3TOTOBJICHUSA AACPHOT0 TOIJIMBA,

- pEaKTopoB,
- KPUTHYECKUX COOPOK,

- nepepaboTKH SIEPHOTO TOTUIHBA,
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— 00paboTKN (HE BKJIOYAs MEPEYNaKOBKH WM KOHIULWOHWUPOBAHHUS, He
IPEoyCMaTpUBAIOLIETO  PA3JEJICHUs] 3JIEMEHTOB, JUIA XPAaHEHUS WU
3aXOpPOHEHHUSI) OTXOAOB CPEJHEr0 WM BBICOKOTO YPOBHS aKTHBHOCTH,
COJIepIKAIIUX Ty TOHHUNA, BBICOKOOOOTAIIEHHBIN ypaH win ypaH—233,

HO HE BKIIIOYAIOT JESTEIHFHOCTh, OTHOCSIIYIOCS K TEOPETUYECKHUM WM (pyHAaMEHTAIbHBIM
Hay9IHBIM HCCIICIOBAHUSAM WU K HAYYHO-HUCCIIEIOBATEIHCKAM M OMBITHO-KOHCTPYKTOPCKUM
paboTaM  TO  NPOMBIIUICHHBIM  NPUMCHEHHSIM  PAJUOU30TONOB,  MEIMIMHCKUM,
THIPOJIOTHYECKAM W CEIbCKOXO3SHUCTBEHHBIM MPUMEHEHUSIM, H3yUYEHHUIO IOCIEACTBUN IS
3I0OPOBBS M OKPYKAIOIIEH CPebl M IO YCOBEPIIIEHCTBOBAHUIO TEXHIHYECKOTO 00CITyKUBaHUS;

IUIOIIA/IKa O3HA4YaeT TEePPUTOPHIO, TPaHUIBl KOTOpPOH ompeneneHsl ODduonueil B
COOTBETCTBYIOIIEH HHPOPMANNKM O KOHCTPYKIMH YCTAHOBKH, BKJIIOYas OCTaHOBICHHYIO
YCTaHOBKY, a TaK)K€ B COOTBETCTBYIOIIEH HHPOPMALINK 0 MECTe HaXOXKIEHS BHE YCTAaHOBOK,
Tac O6I)I‘IHO HCIIOJIB3YETCA HI[epHLIﬁ Marcpuall, BKIo4Yasd 3aKpbITOC MECTO HaXOXICHUA BHE
YCTaHOBOK, TJ/Ie paHee HCIIONB30BAICS SIACPHBI MaTepuan (KOTOpbIe OTPaHUYHBAIOTCS
MECTaMH HaXOXIEHWs, TJIe UMEIOTCS TOpsYre KaMepbl MIN OCYIIEeCTBISUIACH ACSITEIHHOCTD,
CBsA3aHHAs C KOHBEPCHEH, OOOTaleHueM, W3TOTOBJICHHWEM WM IMepepaboTKON TOIIUBA).
[Tnomanka BKIIOYAET TaKKe Bce OOBEKTHI, COBMECTHO pa3MEICHHbIE C YIOMSHYTHIMH BBIIIE
YCTaHOBKOH HIIM MECTOM HaXOXIEHHS, C IEeJIb0 TPEJOCTABICHUS WIH HCIIOIB30BaHUS
CYILIECTBEHHBIX CpEJICTB oOOecreueHus, BKJIIOYas: Topsdre Kamepsl Ui 00paboTKu
00JIyuYeHHBIX MaTepHalloB, HE COAECPIKALIMX SACPHBIA MaTephall; YCTaHOBKH Uil 00paboTKH,
XpaHeHUs W 3aXOpPOHEHHs OTXOMIOB; a TaKXe 3JIaHus, CBA3aHHBIE C COTJIACOBAHHOM
NeSATENHHOCTEHIO, OIIpeIeIeHHOW D(hHONHEH B COOTBETCTBUH CO cTaThel 2.a.(1v) BHIIIIE;

CHATas C JKCIIyaTallud YCTAaHOBKA WM CHITOE C 3KCIUTyaTallud MECTO HAaXOXJEHWs BHE
YCTaHOBOK O03HAYalOT OOBEKT MM MECTO HaXOXKJIEHHs, Ha KOTOPHIX NEMOHTHUPOBAHBI WU
CHeNaHbl HENPUIOJHBIMM K JKCIUIyaTallud OCTaBIIMECH KOHCTPYKIMU M 00OpYyIOBaHHE,
BaKHBIE IS ee(ero) HMCIONb30BAaHUA, TaK YTO OHA(OHO) HE HCIOJIB3YETCS IS XpaHEHHS
SAOEpHOTO MaTepuala W HE MOXKET Jajiee HCIOJIb30BAaThCS U OOpalleHHs C SOCpHBIM
MaTepHajoM, ero oopabOTKH WM HCIOIb30BAHMS;

OCTAaHOBJICHHAA YCTAHOBKA HWJIM 3aKPbITOC MCCTO HAXOXKJIACHHA BHC YCTAHOBOK O3HA4daroT
O00BEKT MK MECTO HaXO0XACHUA, DKCILTyaTallkusl KOTOPBIX NPEKpalleHa U U3 KOTOPBIX HUIBAT
HHepHLIﬁ MaTtepuajl, HO KOTOPbIC HC CHATHI C SKCILTyaTalun,

BBICOKOOOOTAIIEHHBIH YpaH O3Ha4daeT ypaH c¢ oboramennem 20% WK BEIIIE 10 HW30TOITY
ypana—235;

0TOOp Mpo6 OKpYyKAIOUIeH cpeibl B KOHKPETHOM MecTe HaXOXJIeHHs O3HadaeT oTOop mpod
OKpy>KaroIeil cpenpl (HampuMep, BO34yXa, BOIBI, PACTUTEIBHOCTH, OYBbI, 3arpsA3HEHU) B
OTIpe/IeJIEHHOM ATEHTCTBOM MECTE HaXOXKICHMSI U HEMOCPEeICTBEHHOU OJM30CTH OT HEro ¢
LENBI0 CONCHCTBUS ATEHTCTBY B MOATOTOBKE BBIBOJOB 00 OTCYTCTBHM HE3aSBICHHBIX
SIEPHOTO MaTepualia UK SICpPHOH NesITEIbHOCTH B 3TOM ONPEAEICHHOM MECTE HaXOXKICHUS;

oTOOp TPo0 OKpyKaromeld cpeapl Ha OOIMMMPHON TEPPUTOPHHM O3HAYaeT OTOOp Ipod
OKpYy>Karomei cpeapl (HarpuMmep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, MOYBHI, 3aTPS3HCHUA) B
psifie OmMpeeNeHHBIX ATCHTCTBOM MECT HAXOXICHUS C IENbI0 COJCUCTBHS ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHHM HE3asBJICHHBIX SACPHOTO MaTepualia WU SIECPHOU
JESTEILHOCTH Ha OOIIMPHOW TEPPUTOPHU;

SIEPHBIA MaTepHal COTJIaCHO ONPEICICHUIO, TAHHOMY B cTaTbe XX YcTaBa, 0O3HayaeT Jr00i
WCXOIHBI MaTepuall Wi J000W CHenuanbHBIN pPACHICTUISIONINICS Marepuan. TepMuH
WCXOIIHBIM MaTepHall He MOJDKEH TOJIKOBATHCS MPUMEHHUTENIBHO K PyJe WIH OTXOJaM pPYIHL.
Jroboe onpenencuue, nanHoe CoBEeTOM B COOTBETCTBUU cO cTaTheil XX YcraBa AreHTCTBa
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1ocJje BCTYIUIEHHS B CHITy HacTosauiero [IpoTokona, KoTopoe paciiupsieT CIUCOK MaTepraoB,
CUNTAIOLIMXCSI UCXOAHBIM WM CIELHUAIBHBIM PACLICIULIIONMMCI MaTepHaioM, BCTYIIAeT B
CHIIy B paMKax HacTosuiero [Iporokosna Tonpko mociue npuHITHd Dduonueii;

YCTAHOBKA O3HA4YacCT:

1) peakTop, KPUTHYECKYIO COOPKY, 3aBOJl IO KOHBEPCHH, 3aBOJl 10 H3TOTOBIICHUIO,
nepepadaThBAONIYI0 YCTAHOBKY, YCTaHOBKY JUISL paslelieHUss HW30TONOB WM
OTJICIIEHOE XPAaHWIHIIE; HITU

ii) mo00e MECTO HaXOXICHHSA, TJe OOBIYHO WCIIONB3YETCS SICPHBIA Marepual B
KOJIMYECTBAX, MPEBBIIAOIINX OAMH 3(()EKTUBHBIA KHIOTPaMM;

MECTO HaXOXJICHUs BHE YCTAHOBOK O3HAUacT JIF00O0 00OBEKT WU JTF000E MECTO HAXOXKIIECHUS,
KOTOpBIE HE SBIAIOTCS YCTAaHOBKOH, W TNe OOBIYHO HCIONB3yeTCs SASPHBI MaTepuan B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h()EeKTHBHOMY KHIIOTpaMMy WJIF MEHEe.
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COBEPIIEHO B nByX 3K3eMIUISIpax Ha aHTJIUHCKOM SI3BIKE.

3a ©®EJIEPATUBHVYIO
JEMOKPATUYECKYIO
PECIIYBJIMKY DOUNOINA:

(ITonmuce)
I'-n I'eraxyn Mekypus
MuHHCTP MTHHOBAIMI U TEXHOJIOTUIA

3a MEXIYHAPOJIHOE AI'EHTCTBO
10 ATOMHOU SHEPI'MU:

(ITopmuce)

I'-u Kopnen ®epyin

Ucnonustonuii  o6s13anHOCTH | 'eHepaibHOTO
JUpeKTopa
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iii)

vi)

vii)

Vviii)

MNPUJIOXXEHMUE 1

INEPEYEHb BU/IOB JJEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATBE 2.a.(iv) HACTOSILIEI'O ITPOTOKOJIA

U3roTtoBienue poTopHBIX TPYO 1 HeHTpUYT HIH cOOpKa ra30BBIX LEHTPUPYT.

PortopHbie TpyObl Ui eHTPUDYT 03HAYAIOT TOHKOCTCHHBIC MUJIMHIPHI, OMHUCAHUE KOTOPBIX
npuBeneHo B pazaene 5.1.1(b) npuinoxenus I1.

l'a3oBble HeHTPUQYIH 03HAUYAIOT LEHTPU(YTH, OMUCAHUE KOTOPBIX MPUBEAECHO BO BBOJAHOM
3aMeYaHuu K pazzeny 5.1 npunoxenus 11

Nzrorosnenne mudpy3uMoHHBIX OaphepoB.

Jduddy3nonnsie OGapbepbl 03HAYAIOT TOHKUE TOPUCTBIE (MIBTPBI, OMUCAHHWE KOTOPBIX
npuBesieHo B pazzene 5.3.1(a) npumoxxenus 11.

UsroroBnenne i cOopka CUCTEM, UCTIOIB3YIOIMINX JIa3€PhI.

CHCTEeMBI, HWCIONB3YIONIME Ja3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIONIAE TE MPEIAMETEHI,
ONMCaHHUE KOTOPBIX MPUBEAEHO B pa3aeie 5.7 nmpunoxenus 1.

Usrorosnenne mim cOopka 3IEKTPOMArHUTHBIX CEMapaTOPOB N30TOIIOB.
DJIEKTPOMATrHUTHEIC CENapaTopbl H30TOMOB 03HAYAIOT T€ TIPEIMETHI, O KOTOPHIX TOBOPUTCS B

paznene 5.9.1 npunoxxenus Il n xoropele conepx’aT UCTOYHUKH MOHOB, ONMMCAHUE KOTOPBIX
mpuBeieHo B pazzene 5.9.1(a) npumoxxenus 11.

UsroroBnenne i cOopka KOJIOHH TN KCTPAKIIMOHHOTO 000PYI0BaHUSI.

KONOHHBI WM 3KCTPAKIIMOHHOE 000PYAOBAHUE O3HAYAKOT T MPEAMETHI, OIMMCAHUE KOTOPBIX
NpUBEIEHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus II.

W3roroBieHne pa3aeMTENIBbHBIX COIEN HIM BHXPEBBIX TPYOOK I adpOJUHAMHYCCKOTO
oOorareHus.

PasnenurenbHble cOIIa WM BHUXPEBBIC TPYOKM JUIsS  a’3pOJUHAMHYECKOTO OQOraiieHus
O3HAYaIOT pa3/ieJMTENbHBIC COMJIa M BUXPEBbIC TPYOKH, OMUCAHUE KOTOPBIX MPUBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 mpunoxenus 11.

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

CucTemMbl TeHepalny YpPaHOBOHM IIa3Mbl O3HAYAIOT CHUCTEMBI UIsl TeHEepaluu ypaHOBOU
MJIa3Mbl, ONIUCAHUE KOTOPBIX IPUBEIEHO B paznene 5.8.3 mpunoxxenus 1.

N3rorornenne MUPKOHUEBBIX TPYO.

LlupkoHueBble TPYOBl O3HA4YarOT TPYOBI, OMHCAaHWE KOTOPBIX NpPUBEIEHO B paszfaene 1.6
npunoxeHus I1.

[Tpon3BoACTBO MM MOBBILIEHUE KaUY€CTBA TSAAKEIOU BOABI MU ASUTEpUSL.

Tsoxenas BoJa WM ACUTEPU 03HAYAIOT JSHTEPUil, TSHKETYIO BOAY (OKCHJI ISUTEpHs) U JIF000e
IpYroe COECIUHEHUE NEUTEpHsl, B KOTOPOM OTHOILECHUE YHCIA aTOMOB JEUTEpUs K YHUCIY
aToMOB BoJiopojia rpesbiiaet 1:5000.



xi)

xii)

xiii)

Xiv)

XV)

Usrortoienue rpaduta SAEPHON YUCTOTHL.

I'padur spepHOM YMCTOTHI O3HAyaeT Ipadur, YpPOBEHb YHUCTOTHI KOTOPOTO BBINIE, YEM
5 MIJTHOHHBIX YacTeii G0pPHOTO SKBUBAJIEHTA, a MIIOTHOCTh MpeBbimaeT 1,50 r/ev’.

Hzrorosienue KOHTCﬁHepOB JJIA o6nyquH0ro TOIIMBA.

Konreiinep a1 001y4€HHOIO TOIUIMBA O3HAYaeT €MKOCTh ISl IEPEBO3KM /MM XPaHEHUS
O0JIyu4eHHOI0 TOILIMBA, OOECIEUYMBAMOLIYI0 XUMUYECKYH0, TEIUIOBYI0 U PaJUALUOHHYIO
3alUTY, a TAKXKE OTBOJI TeIlJIa pacmazia BO BpeMs MepeMeILeHHs], TEPEBO3KH U XpaHEHHS.

N3roToBieHne peakTOPHBIX YIPABISIOMINX CTEPIKHEH.

PeakTopHble ynpaBisioNMe CTEP)KHU O3HAYAIOT CTEP)KHHU, ONMHCAHUE KOTOPBHIX MPHUBEIEHO B
paznene 1.4 npunoxxenus I1.

HsrotoBieHre 0€30MaCHBIX C TOYKH 3PCHUA KPUTUIHOCTHU 0akoB H PE3CPBYaApPOB.

bezonacHble ¢ TOYKM 3pEHUS KPUTUYHOCTU Oaky M pe3epByapbl O3HAYAIOT T€ IPEIMETHI,
OTrcaHNe KOTOPBIX MpUBEACHO B pazaenax 3.2 u 3.4 npunoxenus I1.

H3roroBieHue MaliuH JJIsL py6KI/I 06J'Iy‘IeHHI>IX TOIINIMBHBIX 3JICMCHTOB.

Maumsbl a8 pyOku oOJIyYeHHBIX TOIJIMBHBIX 3JIEMEHTOB O3HAa4alOT 000pyHOBaHUE,
OTIHMCaHNe KOTOPOTro NMpuBeaeHo B pazzaene 3.1 mpunoxxenus I1.

CoopykeHue ropsiuux Kamep.

lopsiune kamepbl O3HAYAIOT KaMepy WIIM COSIMHEHHbIE MEXIy coO0oW KaMepsl OOmnM
06beMOM He MeHee 6 M, CHaOKeHHbIE 3alIMTON, PaBHOW MIIM TIPEBBIIAIONIEH SKBUBAIEHT
0,5 M GeToHa MIOTHOCTBIO 3,2 T/cM® WM Gollee, YKOMILIEKTOBAHHBIE O0GOPYIOBAHUEM s
MPOBEICHHS OTIepaLUii C HCIIOJIb30BaHUEM JUCTAHIIHOHHOTO YIIPABICHUS.




I[MTPHUJIOXKXEHHUE 11

HEPEYEHb COTJIACOBAHHOI'O OBOPYTIOBAHMA U HEAZTEPHOI'O MATEPUAJIA JULA
OTYETHOCTHU OB 3KCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATBEU 2.a.(ix)

1.1.

1.2.

PeakTopsbl U peakTopHOE 000pPy/10BaHUE
KoMiuieKTHbIE siIepHbIe PeaKTOPbI

SlnepHble  peaKkTOphl,  CIOCOOHBIE  paboTaTh B PEXHUME  KOHTPOJIMPYEMOH
CaMOINOJIEP/KUBAIOIIECHCST LEMHOM pPEaKUUu JEIEHMs, UCKIIoYas PEaKkTOpbl HYJIEBOM
MOIITHOCTH, KOTOPBIE ONPEAETAIOTCS KaK peaKTOPhI C IPOEKTHBIM MaKCHMaJIbHBIM YPOBHEM
NPOM3BOCTBA IIYTOHUS, He npeBbimatomuM 100 rpamMMoB B rof.

[HOACHUTEJIBHOE 3AMEYAHUE

«SlnepHbIi peakTop» B OCHOBHOM BKIIIOUAET Y3JIbl, HAXOMASILKMECS BHYTPU KoOpIlyca
peakTopa WM HEMOCPEACTBEHHO TPHUMBIKAONINE K HeMy, O0OpyIOBaHHE, KOTOPOe
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHON 30HE, U KOMIIOHEHTHI, KOTOPBhIE OOBIYHO
cozepKaT TEIIOHOCUTENh MEPBOr0 KOHTYpPa aKTUBHOW 30HBI PEAKTOPA, WIHM BCTYMAIOT C
HUM B HEITOCPEJCTBEHHBIN KOHTAKT WIN YIPABIIIOT UM.

He npeamnonaraercs UCKIIIOUEHUE PEAKTOPOB, KOTOPHIC HA/ISKAIMM 00pa3oM MOTIH ObI
MOJIBEPTHYTHCS MOIU(MUKALIMK ISl TIPOU3BOJICTBA 3HAYUTENHHO OOJBIIEr0 KOJMYECTBa,
yeM 100 rpamMMoB TIIyTOHHS B TOJ. PeakTopbl, NpeaHa3HauY€HHbIE YIS JJIUTEIbHOU
OKCIUTyaTalluid Ha 3HAYUTCJIBHBIX YPOBHAX MOHIIHOCTHU, HE3aBHCHUMO OT CTCIOCHU HUX
BO3MOXHOCTEH MPOU3BOACTBA IUTYTOHUS, HE PACCMATPUBAIOTCA KaK «PEAKTOPHI HYJIEBOM
MOIITHOCTH.

PeaKToprle KOpImyca BbICOKOI'O 1aBJICHHUSL

MeTamnuueckue KopIyca B 060pe WM UX OCHOBHBIC YaCTH 3aBOJCKOI'O HM3IOTOBJICHUA,
KOTOPBIE CIICHUAJIBHO NPEAHA3HAYCHBI HJIIM IIOATOTOBJICHBI JIA PasSMCHIICHUSA B HHUX
aKTHUBHOI 30HBI AACPHBIX PCAKTOPOB, KaK OHHU ONPCACIICHbBI B ITYHKTC 1.1. BBIIIIC, H
CIIOCOOHBIE BBIACPIKUBATDH pa60qee JAaBJICHUC TCIIJIOHOCUTCIIA IEPBOTO KOHTYpPA.

[NOACHUTEJIBHOE 3AMEYAHUE

BerHfIfI IJINTa KOPITyCa BBICOKOTO HABJICHHA PCAKTOPA OXBATBIBACTCS ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'0 U3TrOTOBJICHUA, YaCTh KOPITyCa BBICOKOI'O JaBJICHHSA.

BayTpenHue yactu peakropa (HarpuMmep, MoAep>KUBAIOIINE KOJIOHHBI U IUIUTHI aKTUBHOU
30HBI U JIpyTHE BHYTPEHHHUE YaCTH KOPITyCa, HANPABISIONINE TPYOBI IS PETYITUPYIOIIX
CTepXXHEW, TeIUIOBbIe DJKpaHBI, MEPEeropoJKH, TPYOHBIE pEIIeTKH AaKTHBHOW 30HBI,
wiactuibl  auddy3zopa W T.0.) OOBIYHO MOCTABISAIOTCS IOCTABIIMKOM pEakTopa.
B HekoTOpHBIX cnyyasx onpeAeieHHbIE BHYTPEHHUE ONOPHBIE KOMIIOHEHTH! BKIIIOYAIOTCS B
W3TOTOBJIGHHE KOPITyCa BBICOKOTO [ABJICHUS. OJTU TPEIMETHl SBJISIOTCS JOCTATOYHO
BaXHBIMH C TOYKH 3peHHs] O€30MacHOCTH M HaJAeKHOCTH SKCIUTyaTallid peakTOpOB
(1 cegoBaTEeNbHO, C TOYKHM 3pEHUSl TapaHTUHHBIX 0053aTENBCTB M OTBETCTBEHHOCTH
MOCTAaBIIMKa pPEakTopa), YToObl MX TOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIICHHS O
MMOCTaBKE CaMOT0 peaKTopa He cTana Obl OOBIYHON MpakTHKOM. [losTOMYy, XOTS OTIaeIbHAS
IMMOCTaBKa 3TUX YHUKAJIbHBIX, CIICHHUAJIBHO ITPEAHA3HAYCHHBIX U ITOATOTOBJICHHBIX, BAX)KHBIX,
KPYIHBIX W JOPOTOCTOSIINX IMPEAMETOB HEe 00s3aTenbHO OyAeT paccMaTphBaThCS Kak
BBIMa IAI0MIast U3 chepbl HHTEPECOB, TAKOW CIIOCOO MOCTABKH CYUTAETCS] MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbl 47151 3arpy3Kd ¥ BBITPY3KH PEaKTOPHOI0 TOIIMBA

MaHunyasaTopHoe 000pyJIOBaHUE, CTIEHUANBHO MPEIHAa3HAYEHHOE WM TOATOTOBJICHHOE
JUTSL 3aTPy3KH WM U3BJICUCHUS TOILTMBA U3 SIIEPHBIX PEAKTOPOB, KaK OHU OMPEICIICHHI B
myHkTe 1.1. BBIIIE, KOTOpOE MOMKET HWCHOJIB30BATHCA, KOT/Ia PEaKTOp HAXOAMTCSA IO
Harpy3koi, wiam  oOlafjaeT  TEXHUYECKUMH  BO3MOXHOCTAMH  JJII  TOYHOTO
MO3ULMOHUPOBAHUA WM  OPUEHTUPOBAHMS,  MO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTAaHOBJIEGHHOM pEaKTOpe CIIOXKHBIE pabOTHI 1O TEperpy3Ke TOILTUBA, MPH KOTOPHBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TIPSMOM TOCTYT K TOTUTUBY.

PeakTopHble ynpaBiasiiomme cTep:;KHA

CrepxHH, CIEUWANbHO TpeJHa3HaueHHBIE WM IOATOTOBIEHHBIE U YIPaBICHHUA
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOPaxX, KaK OHH OIpeIeNieHbI B yHKTE 1.1. BhIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

Croma Ke BKJIIOYAIOTCSA, MOMHUMO 4YacTH, MOTJIOIIAIOMIEH HEUTPOHBI, €€ OIOpHblE H
MOJIBECHBIE KOHCTPYKIIMH, €CIIN TIOCTaBKa MPOU3BOAUTCS pa3eNbHO.

PeakTopHble TPYyObI BHICOKOTIO J1aBJIEHUSA

TpyOBbl, KOTOPBIE CIICIUATBEHO MPEIHA3HAYCHBI WIIH TIOJITOTOBJICHBI JIJIsl Pa3MEIICHUS B HUX
TOIUTUBHBIX JJIEMEHTOB W TEIUIOHOCHUTENS MEepBOTO KOHTYpa B peakTopax, Kak OHHU
ompenencHsl B myHKTe 1.1. BeIme, mpu pabodem maBiieHWH, TpeBbimaromeM 5,1 Mlla
(740 pyHT/KB. O1O¥IM).

HupkoHueBbie TPYObI

TpyObl wiu cOOpKM TpyO W3 METALIMYECKOTO LUPKOHHS WM €ro CIUIABOB, O Becy
npessimaronie 500 kr B TeueHue Jr000ro 12—Mecs4HOro nepruoja, KOTOphIe CleHaIbHO
NpeAHa3HAuYeHbl HWIM TOATOTOBICHBI Uil MCIIOJNB30BAHUS B pEAKTOpax, Kak OHHU
orpejieNieHbl B yHKTe 1.1. BBINIE, 1 B KOTOPBIX OTHOILICHHUE IO BeCcy raQHUs K IUPKOHHIO
Mmesbie yem 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocrwl, crmenuanpHO TpeaHa3HAUCHHBIC WM TOJATOTOBJICHHBIC JUIS TOJACPKAHUS
IUPKYISIUY TEIUIOHOCUTEIS TIEPBOTO KOHTYpA SIEPHBIX PEaKTOPOB, KAK OHU OTIPEICTICHBI
B nmyHkTe 1.1. BhIIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CrieruaiibHO TIpeTHa3HAYECHHBIC FITH ITOATOTOBJIEHHBIE HACOCH MOTYT BKJIIOYATh CIIOKHEIE,
YIUIOTHEHHBIC WJIM MHOTOKPATHO YIIJIOTHCHHBIC CUCTEMBI IJId MPECAOTBPALICHUA YTCUKH
TEIJIOHOCUTENSI TEPBOTO KOHTYpa, TEPMETHYHBIE HACOCHI M HACOCHI C CHUCTEMaMU
WHEPLIHAITBHON Macchl. JTO OIpeNeleHne KacaeTcsi HaCOCOB, aTTECTOBAHHBIX IO KJaccy
NC-1 unmm 5KBUBaJICHTHBIM CTaHIAPTAM.

HesinepHble MaTepuaJibl 11l peaKTOPOB
HeiiTepuii u TsizKes1a BoAA

Helitepuii, Tsoxenas Boga (OKHUCH JelTepus) M T000e Ipyroe CoenWHEHUE AeUTepusi, B
KOTOPOM  OTHOILEHHWE JeWTepuss K aromaMmM Bojopoaa mnpessimaer  1:5000,
MpeIHa3HAYCHHbIE JUI1 WCIOIBb30BAHMSA B ANIEPHBIX PEAaKTOPax, KaK OHU OIPENEIICHBI B
myHKTe 1.1. BBITIE, B KOJIMYECTBAX, MpeBbimamux 200 KT aTOMOB AedTepus As 000
OJHOH CTpaHBI-MOydaTessl B TeUEHHE JTI000r0 12—MecsSyHOro nepuoa.
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2.2,

AnepHo-uncThlil rpadguT

I'padut, nMeromuii CTeNeHb YUCTOTHI BBIINIE S—MHMJUIMOHHBIX OOpHOTO 3KBUBAJIEHTA, C
TJIOTHOCTBIO Gombine ueM 1,50 r/cM’, IpeHa3HAYEHHBIH IS UCTIONB30BAHUS B SIEPHBIX
peakTopax, Kak OHHM ONpeeSicHbl B MyHKTe 1.1 BbIlIE, B KONUYECTBAX, MPEBBIMIAONIIHNX
3x10* kr (30 MeTpHUecKMX TOHH) s JTIOOOH OIHON CTPAHEI-MONyYATeNs B TEUEHHE
M000T0 12—MeCsIMHOTO TIEPHOoa.

[NTPUMEYAHUE

g meneit 9KCTIOPTHOTO KOHTPOJIS MPAaBHTENBCTBO OMpPENENsAeT, OyIyT JH AKCIOPTHBIE
MapTHU COOTBETCTBYIOIIETO BHIIICYKAa3aHHBIM XapaKTEPUCTHKAM IpaduTa UCIOIb30BAThCS
B AJIEPHBIX pEeaKTOpax.

YcTaHoBKH /151 1epepadoTKH 00,1y4eHHBIX TOIVIMBHBIX 3JIEMEHTOB M 000py10BaHuUe,
CHelUAJIbHO NPeJHA3HAYEHHOE WU OAr0TOBJIEHHOE IJIsl 3TOr0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke OOJYYEHHOrO SAEPHOTO TOIUIMBA IUIYTOHHUH M ypaH OTAEISIOTCA OT
BBICOKOAKTUBHBIX IIPOAYKTOB JEJICHUS U APYIHX TPAHCYPAaHOBBIX 3JE€MEHTOB. JlJIs Takoro
pasaesieHusl MOTYT MCIIOJIb30BAThCS pa3IMyHble TEXHOJOTHUecKre mnpoueccel. OmHaKo co
BpeMeHeM npouecc «Ilypekc» cran Hanbosee pacnpocTpaHEeHHBIM U IPUEMIIEMBIM. DTOT
NPOLIECC BKIIOYAECT PACTBOPEHUE OOIYYEHHOTO SAEPHOTO TOIUIMBA B a30THOM KHUCIIOTE C
MOCTIeNYIOIIMM BBIJICIEHHEM ypaHa, IUTYyTOHUS W TPOAYKTOB JIENEHHUS SKCTpakIHen
pacTBopuTeneM ¢ MOMOIIBI0 TpUOyTHIdOCchaTa B opraHnieckoM pazdaBuTee.

TexHOMOTHYECKHE MPOIECCHl Ha Pa3UYHBIX ycTaHOBKax Tuma «Ilypekc» aHaloTUYHBI U
BKITFOYAIOT: M3MeEJNbUueHHe OONYYeHHBIX TOIUTUBHBIX DIIEMEHTOB, PACTBOPEHHE TOILINBA,
SKCTPAKIIMIO PACTBOPUTENEM M XpPaHEHUE TEXHOJOTHYECKOM JKUIAKOCTH. MOXKET UMEeThCs
TakKe 00OpyIOBaHME IS TEIJIOBOM JEHUTPAllMd HUTpaTa ypaHa, KOHBEPCHH HUTpaTa
TUTyTOHHUS B OKHCH WJTM METAJlI, a TaKkkKe IS 00paboTKH KUAKUX OTXOJOB, COIEPKAIINX
NPOJIYKTHI ACTICHUS, 10 MOTYUYeHUST GOPMBI, TPUTOAHOM IS TPOIOTKUTEIILHOTO XPaHEHUS
win 3axopoHeHus. OIHAKO KOHKPETHBIE THIIBI W KOHQUTypamus o000pyJoBaHUs,
BBITIOJTHAIONIETO 3TH (YHKIMH, MOTYT pPa3lIMYaThCs Ha PA3IMYHBIX YCTAaHOBKAX THIIA
«Ilypekc» 1O HECKONHKMM TPUYMHAM, BKIIOYAs THIBI W KOJUYECTBO OOIYyYECHHOTO
SIIEPHOTO TOIUIMBA, MOAJISKAILETO epepaboTke, M MpeanoigaraeMblid MPOIece 0CAKICHUS
W3BIIEKAEMBIX MaTepHajoB, a TaKXkKe MPHHIUIB o0ecreueHuss 0e30MacHOCTH W
TEXHHYECKOTO 0OCTYKUBaHWSI, TPUCYIINE KOHCTPYKIINY JAHHOW YCTaHOBKU.

«YcTaHoBKa JUIA nepepa60TKH O6queHHLIX TOINIMBHBIX JJICMCHTOB)  BKJIIOYACT
O60py,E[OBaHI/IG U KOMIIOHCHTBI, KOTOPBLIC 00BIYHO HaxXoOATCsd B IIPAMOM KOHTAKTE C
O6J'Iy‘-ICHHBIM TOILIMBOM HW OCHOBHBIMH TCXHOJIOTHYCCKHUMH IIOTOKAaMH SJCPHOIO
Marcpuajia 1 IpoAYKTOB ACIICHUA, U HCIIOCPECACTBCHHO YIIPABJIAIOT UMU.

OTu mpoueccsl, BKIOYas MOJHBIE CUCTEMBI AJI KOHBEPCHM IIYTOHHSA U NPOU3BOJCTBA
METaJUTMYECKOrO IUTyTOHHMS, MOTYT OBITh HICHTU(HUIMPOBAHBI 110 MEPaM, IPUHUMAEMBIM
IUIl TIPEJOTBPALICHUS] ONACHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpuUMeEp, MepamH,
CBSI3aHHBIMH C TeOMeTpHel), o0mydeHreM (HampuMep, MyTeM 3allUThl OT OOJyueHHs) U
TOKCHYHOCTBIO (HaIlpUMep, MEPaMU 110 YAEPIKAHHIO).

[IpenveTsr 060pyaoOBaHUS, Ha KOTOpHIE, KaK CUUTAETCS, PACHPOCTPAHSIETCS 3HAUYECHUE
(dpa3sl «u 00OpyIOBaHME, CHCIMAIBHO MPEIHA3HAYCHHOE WJIM IOJTOTOBICHHOE» IS
nepepaboTKH 00TyUYEHHBIX TOTUTUBHBIX 3JIEMCHTOB, BKITFOUAIOT:
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Mamunsbl AJ1s1 pyOKH 00,1y4eHHBIX TOIUIMBHBIX 3J1€MEHTOB
BBOJIHOE 3AMEYAHUE

D10 000pyIOBaHHE WCIOIL3YETCS JJII BCKPBITHS OOOJOYKH TOIUIMBA C IIEIBIO
MOCTEAYIONIETO PACTBOPSHHS OOJYyYEHHOrO sJepHOTO Marepuana. Kak mpasuiio,
UCTIOJNIL3YIOTCS CIICIMATIBHO MPEAHA3HAUYCHHbBIC, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasa
YCTPOMCTBA, XOTS MOXET WCIOJIb30BaThCSI W 0Oojee COBeplIeHHOe 000pyIOBaHHE,
HarpuMep Ja3epsl.

JluctaHIMOHHO ympaBisieMoe O0OOpYyJIOBaHHE, CICIUAIBLHO NpPeJHA3HAUYCHHOS WU
MOJITOTOBJICHHOE TSl KCITOJIb30BAHUS HA YCTAHOBKE IO MepepaboTKe, KaKk OHA OMNpeeicHa
BEHITIE, I PE3KH, PYOKH WJIM Hape3KW COOpOK, IMyYKOB MIIM CTEp)KHEH OOIydeHHOTO
SICPHOTO TOILIMBA.

AucconabBepbl
BBO/JIHOE 3AMEUYAHUE

B nmucconbBepbl OOBIYHO TOCTYNAaeT W3MeENbYeHHOE OTpadoTaBllee TOIUIMBO. B 3TmX
0e30MacHBIX C TOYKU 3pEHUS] KPUTHYHOCTH pe3epByapax OOMyUeHHBIN SAEPHBIN MaTeprai
pacTBopsieTcss B a30THOW KHCIJIOTE, M OCTAaIOIIMecsi O0Ope3ku 000J0YEK BBIBOIATCA U3
TEXHOJIOTHYECKOTO MOTOKA.

be3omacHble ¢ TOYKM 3peHHs KPUTUYHOCTH pe3epByaphl (HampuMep, Majloro Juamerpa,
KOJIBLIEBBIE WJIM TPSIMOYTOJbHBIE pEe3epByaphl), CHEUUAIBHO NpeIHa3HAUYCHHbIC WU
HOJTOTOBJICHHBIE [T HCII0Ib30BAaHMSI HA yCTAaHOBKE I10 ITepepaboTKe, KaK OHU OIIPEeICHbI
BBIIIIC, JJISI pacTBOpeHHs OOIYYEHHOTO SIIEPHOTO TOIUIMBA, KOTOPBIE CHOCOOHBI
BBIJICPKUBATh TOPAYYI0, BBICOKOKOPPO3UOHHYIO >KMIKOCTb M MOLYT AUCTAHIIMOHHO
3arpy’kaTbCsl ¥ TEXHUUECKU 00CITYyKUBAThCAL.

IKCTPAKTOPHI U 000PyI0BaHUeE JJIsl IKCTPAKIIUM PACTBOPUTEIEM
BBOJJHOE 3AMEYAHUE

B skcTpakTOpBl € pacTBOpHUTENEM IOCTYIAeT KaKk pacTBOp OOJIyYE€HHOTO TOIIMBA U3
JIUCCOJIbBEPOB, TaK M OPTaHHYECKU PacTBOp, C TIOMOIIBI0 KOTOPOTO pa3leNsioTcs ypaH,
IUTyTOHUI ¥ IPONYKTHI Aenenns. O00pyAoBaHKE I SKCTPAKIIUK PACTBOPUTETIEM OOBIYHO
KOHCTPYHpYETCSI ~ TakuM  o0pa3oM, dYTOOBl ~ OHO  YIOBJIETBOPSUIO  KECTKUM
IKCIUTyaTallMOHHBIM TpeOOBaHMSM, TaKUM, Kak JUIMTEIbHBI CpPOK CIyxObl 0e3
TEXHUYECKOTO OOCIY)KMBAaHUSI WM JIETKas 3aMEHSIeMOCTb, MPOCTOTa B JKCIUTyaTallud U
YIpaBIICHUH, a TAK)KE THOKOCTh B OTHOIIEHUH N3MEHEHUS TapaMeTpoB IIpoliecca.

CriennanbHO TpeHa3HauYEHHBbIE WM TOATOTOBJICHHBIE 3KCTPAKTOPHI C PACTBOPHUTEINEM,
Takhe, Kak HacaJOYHble WM IyJIbCAIIMOHHBIE KOJIOHHBI, CMECHUTEIbHO-OTCTOMHEIE
anmapaThl WU HEHTPOOSKHbIE KOHTAKTHBIC aIMapaThl JJIs UCIIOJIb30BaHUS HAa YCTAaHOBKE
nmo o0paboTke OOTYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PAaCTBOPUTENEM IOJKHBI OBITH
YCTOWYMBEI K KOPPO3UOHHOMY BO3JCHCTBHIO a30THOH KHCJIOTHL. OKCTPAKTOPHI C
pactBopuTeneM OOBIYHO HW3TOTABIMBAIOTCA C COOJIONCHUEM YPE3BBIYAHHO BBICOKHX
TpeOoBaHMii (BKJIIOYAs NPUMCHEHHE CIHCIMATbHBIX METOJOB CBAapKW, HHCIICKIUH,
obOecrieueHHe M KOHTPOJbh KAadecTBa) W3 MAaJIOYTJIEPOAMCTHIX HEPYKABEIOMIMX CTaJei,
TUTaHa, HUPKOHUSA WJIN APYTUX BBICOKOKaAYECTBCHHBIX MAaTCPHUAJIOB.



34.

3.5.

XuMHnyecKue pe3epByaphbl A5 BblIePKMBAHUS WJIH XPaHEHHUS
BBOJHOE 3AMEYAHUE

Ha »Tame skcrpakiuu pacTBOpuTelieM 00pa3yrTCS TPU OCHOBHBIX TEXHOJOTHYCCKUX
MOTOKA JKUAKOCTU. Pe3epByaphl sl BBIACPKMBAHHS WM XPAHCHUS HUCIONB3YHOTCA B
TanpHEHIelr 00paboTKe BCEX TPEeX MOTOKOB CIEAYIOIMIUM 00pa3oM:

a) pacTBOp YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIEHTPHUPYETCS BBIMApHUBAaHHEM U
MPOMCXOANT TpoIlecCc ACHUTpALUU, TJ€ OH NpeBpalaeTcd B OKCHJA ypaHa. JTOT
OKCHJI TIOBTOPHO UCTIONB3YETCS B AACPHOM TOIUIMBHOM LIUKJIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JAENCHHS OOBIYHO KOHLIEHTPUPYETCS
BBIMIAPMBAHUEM U XpaHUTCA B BHAE KOHIEHTPUPOBAHHOM IKUAKOCTH. OTOT
KOHILIGHTPAT MOXKET BIIOCJIEACTBUY MPOWTH BBIAPUBAaHUE WK OBITH PeoOpa3oBaH
B (hopMy, IPUTOAHYIO JUIL XPAaHEHUS UM 3aXOPOHEHUS,;

C)  pacTBOp UHCTOTO HUTpaTa IUIyTOHUS KOHLEHTPUPYETCS U XPaHUTCA [0
MOCTYTUIEHUS] Ha JANBHEHIINE 3Talbl TEXHOJIOTHYECKOTO Tporecca. B gactHocTH,
pe3epByapsl U1 BBIICP)KMBAHWS WM XpaHEHHS pPacTBOPOB  IUTYTOHUS
KOHCTPYHUPYIOTCSI TaKHUM 00pa3oM, 4TOOBI M30€XKaTh CBA3AHHBIX C KPUTUYHOCTHIO
Mpo0JieM, BO3HUKAIOIIUX B PE3y/IbTaTe M3MCHEHUN B KOHICHTpAIMKM Win (opme
JAHHOTO TTOTOKA.

CrienmanbHO TIpeHAa3HAYeHHbIE WM TMOJTOTOBJIEHHBIE pe3epBYaphl JJIS BBIICPKUBAHUS
WJIM XpaHEHHUs! UIs1 UCITIOJIb30BAHMs Ha YCTaHOBKE IO MepepadoTKe 00MyYeHHOTO TOILUIHBA.
PesepByapsl ansi  BBIACpKMBAHHUA WM XPaHEHUS [OJDKHBI OBITh YCTOWYHMBBI K
KOPPO3HUOHHOMY BO3JEHCTBUIO a30THOM KHUCIOTHI. Pe3epByapbl sl BBIICPKUBAHMS WU
XpaHeHUs] OOBIYHO H3TOTABIMBAIOTCA M3 TaKUX MAaTepUaloB, KaK MalOyTJIepOIUCTHIE
HEp>KaBEIOIIME CTald, TUTAaH WM ULUPKOHUM WM Apyrue BBICOKOKAYECTBEHHBIE
MaTepuanbl. Pe3epByapel Ui BBIIEPKWBAaHUS WM XpPaHEHWS  MOTYT  OBITH
CKOHCTPYHPOBAaHBI ~TakuM o00pa3oM, 4UYTOOBI WX OJKCIUTyaTallss U TEXHHYECKOE
00CITy>KUBaHNE MPON3BOIMINCH TUCTAHIIMOHHO, U MOTYT UMETh CJIEAYIOLIHE OCOOCHHOCTH
C TOUYKH 3PEHUS KOHTPOJIA 32 AIEPHOU KPUTUYHOCTBIO:

1)  OOpHBII SKBUBAJIEHT CTEHOK HJIM BHYTPEHHUX KOHCTPYKIUI paBeH 10 MEHBIIEH Mepe
2%, mubo

2)  UWIHHAPWYECKHE pe3epByaphl MMEIOT MAaKCUMAILHBINA nuametp 175 mum (7 aroiimMoB),
1100

3)  TpSAMOYTONBHBINA WM KOJBLIEBOHM pe3epByap MMeeT MaKCUMAJbHYIO HIHPUHY 75 MM
(3 nmroiima).

CucreMa KOHBePCHH HUTPATA MVIYTOHUS B OKCHJ

BBOJIHOE 3AMEYAHUE

Ha G6OJBHIMHCTBE YCTAHOBOK MO TepepabOTKe 3TOT KOHEYHBIH MPOIECC BKIOYAET
KOHBEPCHIO PACTBOpPAa HHUTpATa IUIYTOHHS B JBYOKHUChH IUIYTOHHS. B YHCIO OCHOBHBIX
olepanyii  3TOro mpolecca BXOJAT: XpaHEHHE W  KOPPEKTUPOBKA HCXOHOTO
TEXHOJOTHYECKOTO MaTepuana, OCaXICHHE W pa3/ielieHHe TBEPAOW W KUAKOH (aswl,
NpOKaMBaHKWe, OOpAIlleHHEe C MPOAYKTOM, BEHTWIIAIUS, OOpalleHHe ¢ OTXOAaMH U
yIpaBlieHHE TPOIIECCOM.
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5.1.

3aMKHYTbIE CHCTEMbI, CICIHMANBHO MPEIHA3HAYCHHBIC WM MOJATOTOBJICHHBIC IS
KOHBEPCHUU HUTpATa IUIyTOHMSI B OKCUJ] TUTyTOHHS, B YaCTHOCTH, 000pYy0BaHHBIC TAKHUM
o0pa3oM, 4TOOBI M30EkKATh JOCTUIKCHUS KPUTHUYHOCTH W PAAMANMOHHBIX 3PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMACHOCTH, CBA3aHHBIE ¢ TOKCHYHOCTBIO.

CucremMa KOHBepPCHH OKCHA IUIYTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

DTOT MPOLECC, KOTOPHIM MOXKET OBITh CBSA3aH C YCTAHOBKOW MO MepepadOTKe, BKIIIOYACT
(dTOopHUpOBaHWE JBYOKHCH IUTyTOHHS, OOBIYHO C TPHMEHEHHEM BBICOKOAKTHBHOTO
(TOPUCTOrO BOAOPOAA, C LEIbIO MOJyUeHHUS (TOPUAA ITYTOHHS, KOTOPBIA BIOCICICTBHH
BOCCTAHABJIMBACTCS C TOMOIIBI METANIMYECKOTO KaIbIUsS BBICOKOH YHCTOTHI JI0
MOJYYCHUST METAJUTMYECKOro TUTyTOHHS W (PTOpUAA KallblWs B BHJAC IIaka. B ywcio
OCHOBHBIX OIEpalyii JaHHOTO IMpolecca BXOAAT: (GTopUpoBaHHE (HApUMep, C
MPUMEHEHUEM O0O0PYIOBaHUs, COJCPKAIIETO OJArOpOAHBIC METAJUTBI WK 3allUIICHHOTO
MOKPBITHEM U3 HUX ), BOCCTAHOBIICHHE METaslIa (HapUMep, C MPUMEHEHUEM KEPAMHUECKUX
THTJICH), BOCCTAHOBJICHHE TIJIaKa, OOpaImIeHne ¢ TMPOAYKTOM, BEHTHIIALNNS, OOpaIIeHue ¢
OTXO/IaMU U YIIPABJICHUE MPOIIECCOM.

3aMKHYTBIE€ CHUCTEMBI, CIEIHAIbHO MpEeIHAa3HAYCHHBIE WM TOATOTOBJICHHBIC IS
MIPOU3BOCTBA METAJUIMYECKOTO TUTYTOHHUS, B YACTHOCTH, 00OPY/IOBaHHBIE TAKUM 00pa3oM,
YTOOBI N30€KATh JOCTH)KEHUSI KPUTHYHOCTH U paaualiMOHHBIX 3()(EKTOB, a TaKKe CBECTH
K MUHUMYMY OIIaCHOCTH, CBA3aHHBIE C TOKCHYHOCTHIO.

YceTaHOBKH /151 H3rOTOBJIEHHS TOILIMBHBIX 3JIEMEHTOB
«YcTaHoBKa JJIT M3rOTOBJICHUS TOIUIMBHBIX JIEMEHTOBY BKIIFOYAET 060pyz[013aHHe:

a) KOTOPOE OOBIYHO HAXOIUTCS B HEMOCPEICTBCHHOM KOHTAKTE C TEXHOJIOTMYCCKUM
MTOTOKOM SIIEPHOTO MaTepualia M HeIOCPEACTBEHHO 00padaThiBaeT €ro, Uik Ke
YIpPaBISET UM, HITH

b) KOTOPOE TEPMETHU3HUPYET SICPHBIA MaTepHasl BHYTPH 00OJIOUKH.

YcraHoBKkH I pa3jeieHUsl M30TONOB YypaHa H  0o0OpyaoBaHUe, KpoMme
AHAJIMTHYECKUX NMPHOOPOB, CENHAIBHO MPeIHA3HAYEHHOE HIIN MOAT0TOBJIEHHOE /IS
3TOr0

IIpenmersl 000pYyOBaHUsI, HA KOTOPBIC, KAK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(hpassl «000pymOBaHUE, KPOME AaHATTUTHICCKUX IMPHOOPOB, CIICIIHAIEHO TPeTHASHAUYCHHOES
WY TIOATOTOBIICHHO®» JUTS pa3/ielieHHs U30TOMOB YpaHa, BKIIOYAIOT B ceOs:

I'azoBble HeHTPUGYIrH U Y3JbI U KOMIIOHEHTHI, CNIENMAJIBHO NMpeAHA3HAYEHHbIE WIH
NMOATOTOBJIEHHBIE 1JI51 MCIIOJIb30BAHUSA B ra30BbIX IeHTPUpYrax

BBOJHOE 3AMEYAHUE

l'a3oBas nentpudyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HMIMHIPA(OB) JHAMETPOM
or 75 mm (3 motima) mo 400 mm (16 mOMOB) C BEPTHKAIBHOW IEHTPAIBHOW OCHIO,
KOTOpBIi(e) moMenieH(bl) B BAKYYyM M BpaIIaeTCs(I0TCs) C BBICOKOW OKPYXHON CKOPOCTBHIO
nopsinka 300 m/c unn Gonee. nst mocTvkeHUs! OONBIIONW CKOPOCTH KOHCTPYKUIHMOHHBIE
MaTepHaibl BPALIAOUINXCS] KOMIIOHEHTOB JOJKHBI UMETh BHICOKOE 3HAYCHUE OTHOLICHUS
IPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa H, CIENOBATENbHO, OTIEIIbHBIE €€
KOMITOHEHTBI JTOJDKHBI H3TOTOBIISITHCS C BBICOKOM CTEIEHBIO TOYHOCTH, YTOOBI pa3banaHc
ObuUl MUHUMAaJbHBIM. B oTimume oT Apyrux wneHTpudyr raszoBas LeHTpudyra amis
oboramieHWss ypaHa WMeEeT BHYTPH pOTOPHOM KaMmephl  Bpalaronryrocs(mecs)
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neperopoaxy(u) B ¢popme OUCKa M HENOIBIDKHYIO CUCTeMy moaaduu u orBopa rasa UFs,
COCTOSIIIYIO TIO MEHBIIEH Mepe U3 TPEX OTIENBHBIX KaHAIOB, IBa U3 KOTOPBIX COSAMHEHBI
C JIOMaTKaM¥, OTXOISIIMMH OT OCH POTOpa K MepupepUitHON YacTH POTOPHON Kamephl.
B BakyyMe HaXOIHUTCS TaKKe psi/i BAKHBIX HEBPAIIAIOIINXCS JIEMEHTOB, KOTOPBIE, XOTS U
HUMEIOT 0COOYI0 KOHCTPYKIHMIO, HE CIIOKHBI B H3TOTOBJICHHM M HE M3TOTOBIIIOTCS U3
YVHHKAJbHBIX MaTtepuanoB. LleHTpudyxHas ycraHOBKa, 0OJHAKO, TpeOyeT OONBIIOro Yuciia
9THX KOMIIOHEHTOB, TaK YTO MX KOJHMYECTBO MOKET CIIy>KUTh Ba)KHBIM HMHIHKATOPOM
KOHEYHOT'O HCTIOJIb30BAHHSI.

Bpamaomuecss KOMIIOHEHTbI
a) [TomHBIE poTOpHEIE COOPKHU

TOHKOCTEHHBIE IIMIIMHAPHI WIW PSI COSAUHEHHBIX MEXIy COO0OH TOHKOCTEHHBIX
WIAHAPOB, U3TOTOBIIEHHBIX W3 OJHOTO WM 0OJiee MaTepHaOB C BBICOKMM 3HAYCHHEM
OTHOILIEHUS MPOYHOCTH K IIOTHOCTH, YKa3aHHbIX B [IOACHUTEJIbBHOM 3AMEUYAHNN
K HacrosmeMmy pasaeny. CoeluHeHHe MUIMHIPOB MEXAY cO00# OCYyIIeCTBISETCS MpH
MTOMOIIN THOKUX CHIIB(OHOB MU KOJIEI, ONMMCaHHbIX B yacTh 5.1.1.(¢c) Hmxe. CoOpaHHBII
pOTOp MMeeT BHYTPEHHIOIO(KE) Meperopoaky(1) U KOHIIEBEIC Y3IIbl, OMUCAHHBIC B YAaCTAX
5.1.1.(d) u(e) Hmwxke. OnHako TOJHAasE COOpPKa MOXKET OBbITH IMOCTaBJICHA 3aKa34YHMKy B
4aCTHYHO COOPaHHOM BHJIE.

b) PotopHbie TpyOBI

CrnenmanbHO TpEIHA3HAYCHHBIC WM MOATOTOBIEHHBIE TOHKOCTECHHBIC IIMIMHIPHI C
tonmmHaol crenku 12 mum (0,50 aroiima) mim MeHee, tuaMeTpoM oT 75 MM (3 aroiiMa) 1o
400 mm (16 mrOMOB), W3TOTOBJIIGHHBIE W3 OJHOTO WM OOJiee MaTepHajoB, UMEIOIINX
BBICOKOE 3HAY€HHWE OTHONIICHWS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHIMMU k HacToAIeMy pa3iemy.

C) Komb1ia mmm cuimb(hoHBI

KommoHeHTsl, crnenuanbHO MpeAHa3HAYCHHbIE WM MOATOTOBICHHBIC IJISI CO3JaHUS
MECTHOH OITOPHI ISl POTOPHOHN TPyObI HITH COSAMHEHUS psiia POTOPHBIX TpyO. CHitbOHBI
NPEACTABISIIOT COO0N KOPOTKUE HMWIMHAPHI ¢ TONMIMHON cTeHkn 3 MM (0,125 moiima) mimu
MeHee, quaMeTpoM ot 75 mum (3 mrotima) no 400 MM (16 IHOWMOB), UMEIOIIUX OAMH Todp H
W3TOTOBJIGHHBIE W3 OJHOTO W3 MaTepHalioB, MMEIOIIUX BBHICOKOE 3HAYEHHE OTHOLICHHS
MPOYHOCTH K IUIOTHOCTH, YKazaHHBIX B IIOSICHUTEJIbBHOM 3AMEYAHHWU «k
HACTOSIIIIEMY pa3aeiy.

d) [Teperopoaku

Kommonentsr B opme aucka auamerpom oT 75 mMm mo 400 mMm (ot 3 mo 16 mioiimMoB),
CIEIHMATBLHO MPEIHA3HAYCHHBIC WM MOJATOTOBJICHHBIC JIUIS YCTAHOBKH BHYTPH POTOPHOM
TpyObl LEHTPU(PYIH C [ENbI0 HW30JUPOBATh BBIMYCKHYKD KaMepy OT TJIaBHOU
Pa3aeiUTENIbHOM KaMephl U B HEKOTOPBIX CIydasx s yiaydiieHus nupkyisiun raza UFs
BHYTPH TJIABHOW Pa3/ICIUTEIBHON KaMepbl POTOPHON TPYOBl U M3TOTOBJICHHBIC U3 OJHOTO
U3 MaTepHanoB, MMEIOIIMUX BBICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEUAHNU k HacTosmeMy pa3zieiy.

e) BepxHue/HmKHAE KPBIIIKH

KommonenTsr B popme amcka auamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 aroiimoB),
CICIMAIBHO TNPEAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh TUAMETPY KOHIIOB POTOPHOU TPYORI 1 O1aroaaps 3Tomy yaepxkusath UFg
BHYTPH €€. DTH KOMIIOHECHTBI HCIIOJIL3YIOTCS JUIS TOTO, YTOOBI TOAICPKUBATD, YICPKUBATH
WK COJICPHKaTh B cebe KaK COCTABHYIO YACTh 3JIEMEHTHI BEPXHETO MOAIUITHUKA (BEPXHSIS
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KPBIIIKA) WJIH CIYy)KATh B KadecTBE HECyIEH 4YacTH BpAaILAIOIIMXCS 3JIEMEHTOB
JJIEKTPOJBUTATENS. M JJIEMEHTOB HW)KHETO TMOMIIMIHUKA (HIDKHAS KpBIMIKA), |
U3TOTOBJIAIOTCA M3 OJHOTO M3 MaTepHasoB, UMEIOUIMX BBICOKOE 3HAYEHHE OTHOLIEHMS
MpPOYHOCTH K IUIOTHOCTH, YKa3zaHHbIX B I[IOSCHUTEJIBHOM 3AMEYAHUU «k
HACTOSIIEMY pa3zeiy.

[HOACHUTEJIBHOE 3AMEYAHUE

Jis  Bpamarommxcs KOMIIOHCHTOB LEHTPU(YT UCIONB3YIOTCS — CICAYIONIUE
MaTepHabl:

a)  MapTEHCHTHOCTApPEIOIIHE CTANH, NMEIOIIMe MAKCUMANBHBIH TIpe/ies IPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m? (300 000 ¢yHT/KB. mroiiM) wiu 6oee;

b)  alOMMHMEBEIC CIUIaBBI, MMEIONIIME MAKCHMAJIbHBEIA Ipeae] INPOYHOCTH Ha
pactsoxenue 0,46 x 10° H/m? (67 000 GyHT/KB. mroiiM) nim Goree;

c) BOJIOKHUCTBIE (HUTEMOJ0OHBIC) MAaTEpPHAlbl, MPHUTOIHBIC IS WCIOIB30BAHUS B
KOMIIO3UTHBIX CTPYKTYpaxX U MUMEIOLIUE 3HAUCHUS YIEIbHOTO MOAYJS yIpPYyroCTH
12,3x 10°m mmu Gomee M MaKCHMAIbHOTO YIENHHOTO Ipesesia IPOYHOCTH Ha
pactskerne 0,3 x 10° uu 6onee («yaenbHBIH MOYJIb YHPYTOCTH» — 3TO MOJYJIb
IOura B H/Mz, JICTICHHBI Ha YJIENbHBIA BEC B H/M3; «MaKCUMAaJIbHbIN yIEJIbHBIN
Ipees MIPOYHOCTH Ha PACTSLDKEHHE» — 3TO MAKCUMANbHBIN MpeAes NPOYHOCTH Ha
pacTsoxenue B H/M%, meneHHEIH Ha yienbHbIH Bec B H/M®.

CraTnyecKue KOMIIOHEHTEI
a) IloAImMNOHUKHY ¢ MAarHUTHOM MOJABECKOM

CriertnanbHO TIpeTHa3HAYEeHHBIE FITH MTOATOTOBIIEHHBIE TTOAITUITHIKOBEIE y3JIbI, COCTOSIINE
U3 KOJIbIIEBOTO MarHuTa, MOJIBEIICHHOTO B 000Me, copeprkalieii qeMIpupyromyro cpeay.
Ob6oiima wusrotoBmsgercs u3 croiikoro k UFs marepuana (cm. [IOSACHUTEJIBHOE
3AMEYAHUE k pazneny 5.2.). Maraut coequHseTcs ¢ TOTIOCHBIM HAKOHEYHUKOM WITH
BTOPHIM MarHWTOM, YCTaHOBJICHHBIM Ha BEpPXHEH KPBIIIKe, OMMCaHHON B pa3zene 5.1.1.(e).
Maraut MOXeT UMETh OPMY KOJIbI[a C COOTHOIICHHEM MEXKIY BHEIIHUM W BHYTPEHHUM
IUaMeTpaMy, MEHBIIUM Wi paBHBIM 1,6:1. Maraur MoxeTr wuMeTh (opmy,
obecrieunBaroIIyo HadaibHy0 mpoHunaeMocTs 0,15 I'a/m (120 000 eguaum CI'C) nmm
Oonee, WM OCTATOYHYIO HaMarHMYeHHOCTh 98,5% wumm Oosee, wim Mpou3BEICHUE
VHIYKIIMM HAa MAaKCUMAIbHYIO HATIPSKeHHOCTh mons Gomee 80 kJIx/m® (107 T'c.D). Kpome
OOBIYHBIX CBOWCTB MaTepHalla, HEOOXOIUMBIM IPEIBAPUTEIHHBIM YCIOBHEM SIBISETCS
OTpaHUYCHHE OYeHb MaNbIMU nomyckamu (MeHee 0,1 mm mmm 0,004 mroiiMa), OTKIIOHSHHS
MarHUTHBIX OCEH OT TEOMETPUYECKHX ocell miam obecredeHue 0co00il TOMOTeHHOCTH
MaTepualia MarHuTa.

b) INommmumaukw/neMrideps

CrienuaibHO TPEIHA3HAYCHHBIC WM MOATOTOBJICHHBIC MOJIIUITHAKY, COACPIKAIIUE Y3el
OCB/YTUTOTHUTEIILHOE KOJIBIT0, CMOHTHPOBAHHEIH Ha AemIdepe. OCh 0OBITHO IPEICTABISET
co00# BaJl U3 3aKAJIEHHOM CTaJIM C OJJHUM KOHIIOM B (hopMe Modycdepsl, U O CPEACTBAMU
MOJICOCIMHECHHS K HIDKHEH KpBIIIKe, onucaHHoW B pazgene 5.1.1.(e), Ha apyrom. Ban,
OJTHAKO, MOXET OBITh COCITUHEH C THAPOJUHAMHUYCCKUM TOAMUIHAKOM. Komiblo umeer
dbopMy TabneTku ¢ mnodychepuueckuM yriyOJeHHEM Ha OIHON MOBEPXHOCTH. OTH
KOMIIOHEHTBI 4aCTO MOCTABIISIOTCS OTACILHO OT JeMIidepa.
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c) MosekynspHbIe HaCOCHI

CrienmaibHO TpeAHA3HAYEHHBIE WM MOATOTOBJICHHBIC HMUIMHIPHI C BHITOUCHHBIMH MU
BBIJJABJICHHBIMA BHYTPH CIUPATbHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTPH
oTBepcTUsIMH. THUTIOBBIMU pa3MepamMH SBISIFOTCS CIIEAYIOIINE: BHYTPSHHUH THAMETp OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), Tommuba cteHkd 10 mm (0,4 groiima) umu
Oonee, ¢ JUIMHOW, paBHON nauamerpy uiu Oombine. KaHaBku OOBIYHO HMEIOT
MIPSIMOYTOJILHOE TIOTIepedHoe cedeHre 1 rmyouny 2 mum (0,08 mroiima) nim 6osee.

d)  Craropsl aBurareneit

CrieluaibHO MpeIHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC CTaTOPhI KOJNBIIEBOH (HOpMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (nmm PEaKTUBHBIX)
AJIEKTPOJIBUTATENCH TIEPEMEHHOT0 TOKA JJIsi CHHXPOHHOW pa0OTHI B YCIOBUSAX BaKyyMma B
muamnazone gactor 600-2000 ['m m B mmamazone momuocTedt 50—1000 BA. Cratopsl
COCTOSIT M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOHHOM JKEJIE3HOM CEPJICUHUKE C HU3KHUMHU
MOTEPSIMH, COCTABICHHOM M3 TOHKHX IUIACTHH, 00BIYHO TodmuHON 2,0 MM (0,08 mroiiMa)
WU MCHEE.

e) Kopnyca/npuemMHnky ueHTpudyru

KoMmoHeHTsI, crenuanbHo MpeHa3HadeHHbIe WIH TOJATOTOBJICHHbIE IJIS pa3MElIeHHs B
HUX COOpKH pOTOpHOH TpyObl TazoBol LeHTpHUPyru. Kopryc cocTOHT M3 KECTKOro
MWIMHAPA ¢ TOMIHON cteHkn 10 30 MM (1,2 mroiimMa) ¢ mpenu3noHHO 00paboTaHHBIMH
KOHIIaMH JUIsS YCTAHOBKM TOJANIMITHUKOB U C OJHUM WM HECKONBKUMH (IIaHUAMH IS
MoHTaka. OOpaboTaHHBIE KOHIBI NapajuleidbHBl JAPYr IPYry M TEpPHEHINKYISPHBI
MpoJoJIbHOM ocu nmiuHapa B npenenax 0,05 rpamyca unu meHee. Kopryc MoxeT Takxke
HPEACTaBIATh COOOH KOHCTPYKIHIO SYEUCTOTO THIIA I PA3MELICHUS B HEM HECKOJIBKHX
potopHbIx Tpy0O. Kopiryca u3roraBirparoTcs U3 MaTepuanon, Kopposuectoikux k UFs, min
3alUINAIOTCSA TOKPHITHEM U3 TAKMX MaTepHaJIOB.

f) JloBymiku

CriennanbHO TipeIHa3HaUYECHHBIE WM TIOATOTOBJICHHBIE TPYyOKH BHYTPEHHUM JTHAMETPOM [0
12 MM (0,5 nroiima) st ussneuenus raza UFs u3 potopHoit TpyOb! o Metoay TpyOku [Tuto
(T.€. c OTBEpCTHEM, HANIPABICHHBIM Ha KPYTOBOM OTOK r'a3a B POTOPHOU TPyOe, K IpUMeEpY,
MOCPEICTBOM M3rnda KOHIA pajralibHO PACTOJIOXKEHHOH TpyOKH), KOTOpPBIE MOKHO
MPUKPENUTh K IEHTPANBbHON CcHCTeMe H3BJIeUeHUs Ta3a. TpyOKHM H3TOTOBIEHBI W3
MarepuanioB, kopposuectoiikux kK UFg, wWIM 3allyIaroTcs TMOKPBITUEM U3 TaKHUX
MaTepHaloB.

CrnenmaJjibHO NpeAHa3HAYeHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOTaTeJIbHbIe CUCTEMBI,
o0opynoBaHHe U KOMIIOHEHTHI JJISl HCNOJb30BaHNs HA Ta30eHTPUPYKHOM
YCTAHOBKE 10 000rallieHUI0

BBOJIHOE 3AMEYAHUE

BcmomoratensHble  CUCTEMBI, O00OpYAOBaHHE H KOMIIOHGHTBHI Ta30leHTpU]yKHOH
YCTaHOBKH 10 00O0TaIICHHUIO TPEACTABISIOT COO0H CHCTEMBI YCTAaHOBKH, HEOOXOIUMBIE IS
nonaun UFe B mieHTpudyTH, IS CBA3H OTACIBHBIX HEHTPU(DYT MEXITy co00il ¢ Ienbro
00pa3oBaHUs KAacKajoB (MU CTyIEHel ), 4ToObl JOCTHYb 00Jiee BBICOKOTO 00OTaIleHUs U
W3BIIEYb «IIPOAYKT» U «xBocThy UFs 13 ieHTpudyT, a Takke 000pyaoBaHue, HEOOX0AUMOE
JUTSL TIPUBEACHUS B JICHCTBHE TIEHTPU(YT WU Ul ypaBieHus ycraHoBkoi. O0sraH0 UFs
UCTIapsIeTCs] U3 TBEPABIX BEIIECTB, MOMEIICHHBIX BHYTPH MOJOTPEBACMBIX aBTOKJIABOB, U
nojmaeTcss B ra3oo0Opa3Hod (opMe K LeHTpudyraMm dYepe3 CUCTEMY KOJIICKTOPHBIX
TpyOompoBooB kackana. «lIpomykt» u «xBocTel» UFs, moctymatoniie u3 neHTpudyr B
BHJIE Ta3000pa3HBIX IIOTOKOB, TAaKXe IMPOXOAIT HYEPe3 CHCTEMY KOJUICKTOPHBIX
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TpyOOIPOBOIOB KacKa/ia K XOJIOAHBIM JIOBYIIKaM (paOOTarOIIMM IIPU TEMIIEpaType OKOJIO
203K (=70°C)), Tae OHM KOHICHCUPYIOTCS M 3aTeM MOMEIIAIOTCS B COOTBETCTBYIOIINE
KOHTEHHEPHI [ TPAaHCIIOPTUPOBKH MM XpaHeHus. Tak Kak ycTaHOBKa IO 0OOTaIleHHIo
COCTOMT W3 MHOTHX TbhICSY LEHTpU(DYr, COOpaHHBIX B KacKaJpl, CO3/AIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONPOBOIBI KAacKaJOB C THICSYAaMH CBapHBIX
BOB, IIPpHUYEM CXEMa OCHOBHOM YacTH HX COCI[I/IHCHI/Iﬁ MHOTOKpPATHO TIIOBTOPACTCA.
O06opynoBanue, KOMIOHEHTHI M CUCTEMBI TPYOOIPOBOIOB U3TOTOBIIAIOTCS C COOMIOICHUEM
BBICOKUX TPEOOBaHMI K BaKyyM-IUIOTHOCTH U YHCTOTE 00pabOTKH.

Cucremsl HOILa‘lI/I/Cl/lCTeMbI OTBOJAA «IMTPOAYKTA» U «XBOCTOB»

CHGLII/IEIJ'ILHO MNpEAHA3HAUYCHHBIC WU MOATIOTOBJICHHLIC TCXHOJIOTUYCCKUE CHUCTCMEIL,
BKJIIIOYArOMue:

MHUTAIONINE ABTOKJIABHI (MJIM CTaHINH), Uctioib3yeMble 1t nogaun UFg B kackamsr
uentpudyr npu aasienun 1o 100 klla (15 ¢yHT/KB. AMOKM) U IpU CKOPOCTH 1 Kr/4
WA 00JIeE;

JecyOIMMaToPhI (MITH XOJIOIHBIC JIOBYIIIKH ), UCTIONB3yeMble sl BhiBeneHus UFs u3
kackaioB npu aasieHuu 10 3 klla (0,5 hpyHT/KB. A10¥#IM). [lecyOnumMaTopsl CIIOCOOHBI
oxnaxaarbes 10 203 K (=70°C) u narpeBatsest 0 343 K (70°C);

CTAaHIMU «IPOAYKTa» M «XBOCTOB», HCIHONb3yemble s mnepememieHus UFe
B KOHTEHHEPHI.

Orta ycraHoBKa, 000pyaoBaHHE M TpyOONPOBOIBI IOJHOCTHIO M3TOTABIMBAIOTCA M3
croikux kK UFs wMarepmamoB  wid  3alIWIIAOTCS  TOKPBHITHEM M3 HUX
(cm. TIOSAICHUTEJIBHOE 3AMEUYAHUE x manHoMy pasmeiy) ¢ coOt0IeHHEM BBICOKUX
TpeOOBaHM K BaKyyM-IZIOTHOCTH M YUCTOTE 00PabOTKH.

ManmuHHbIe CHCTEMBbI KOJLUIEKTOPHBIX TPYOONPOBOI0B

CrenuanbHO TIpefHA3HAUCHHbIE WM IIOATOTOBIEHHBIE CHCTEMBI TPYOOIPOBOAOB U
KoyiekTopoB st yaepxkanuss UFs BHYTpH HeHTpU(]YXKHBIX KackaloB. OJTa ceTb
TpyOONPOBOAOB OOBIYHO MPEACTABIAET COOOH CHUCTEMY C «TPOMHBIM» KOJUIEKTOPOM, U
Kaxzasi LeHTpudyra coelUHEHAa C KaKABIM M3 KOJUIeKTOpoB. CliemoBaTeibHO, CXeMa
OCHOBHOW YaCTH WX COEIWHEHHS MHOTOKpaTHO ToBTOpsAercs. OHa TONHOCTHIO
mrotaBiuBaercd u3 croikux Kk UFs wmatepuanoB (cm. ITOSACHUTEJIBHOE
3AMEYAHUE k HacrosimemMy pa3zaeny) ¢ COOM0JeHIEeM BEICOKUX TPEOOBaHU K BaKyyM-
IJIOTHOCTH B YUCTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/ucTouyHuku uoHOB st UF

CrienuaibHO TpeHA3HAYCHHBIC WIIU MOJTOTOBJICHHBIC MAarHUTHBIC WM KBaJPYIOJIBHEIC
MacC-CIEKTPOMETPHI, CITOCOOHBIC TTPOU3BOIUTE IPSIMOM 0TOOp TIPOO MogaBaeMOil MacCHl,
«IPOJIYKTa» WU «XBOCTOB» M3 ra3oBbix MOToKoB UFs 1 00samaromiye noaHsiM HabopoM
CIICYFOIUX XapaKTCPUCTHUK:

1. yAenpHas pa3pemaroniasi ClIocoOHOCTH 1Mo Macce cBbimie 320;

2. comepKarT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBIC K3 HHUXpPOMa HJIW MOHEIA HWIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3ALIMOHHBIC UICTOUYHUKU C 60M6ap£[HpOBKOﬁ QJICKTPOHAMU

4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U M30TOMHOTO aHAIIN3a.
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IIpeoGpa3oBaTesin 4acTOTHI

[IpeoOpazoBaTenu dYacTOTHl (Takke€ W3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CIHeLUaIbHO TIpeIHa3HauEHHbIE WM TMOATOTOBJICHHBIE U IUTAHHUSI CTATOPOB ABHUTaTENeH,
ompeneneHHbIX B moanyHkTe 5.1.2.(d), wim dacTu, KOMIIOHEHTHI W TOACOOPKH TaKhX
npeoOpa3oBaTeNIel 9acTOTHI, 00JIaAIONTHE ITOJTHEIM HA00POM CIIEAYIOIINX XapaKTePUCTHK:

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

2. BBICOKast CTAOMIBHOCTH (CO cTabmiu3arueit yactoTsl sryuie 0,1%);
3. HU3KHE HeMHEHHbIE UCKakeHus (MeHee 2%);

4. ko3 duiment moneznoro aercTus cebitre 80%.

[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
TexHoJorndeckuM Tra3oM UF¢ i HemocpemcTBeHHO YIIpaBiIsSeT padoTol meHTpudyr u
MPOXOXKACHUEM Ta3a OT HEHTPUPYTH K HeHTpUdyTe U U3 Kackala B KacKas.

Kopposuecroiikne k UFs MaTepuansl BKIHOYAOT HEP)KaBEIOLIYIO CTallb, AlIOMHUHUM,
IIOMUHMEBBIE CIUIaBbl, HUKENb WU CIUIaBbI, coaeprkamue 60% u 0onee HUKeEs.

CrnenmaJjibHO NpeAHAa3HAYeHHbIE UM MOATOTOBJEHHbIe COOPKHM M KOMIIOHEHTHI 1A
HCII0JIb30BaHNs NPH ra3oau@¢y3noHHOM 000TraleHn

BBOJIHOE 3AMEYAHUE

[pu razomuddy3smoHHOM  MeTole  pasfelicHHss HM30TONOB  ypaHa  OCHOBHOU
TEXHOJIOTHYECKOH COOpPKOH SBISICTCA CIELHMATIbHBIA TMOPUCTBIH Tra30au(dy3nOHHBIN
Oapbep, TEMIOOOMEHHMK ISl OXJaXKICHUS Taza (KOTOPBIM HarpeBaeTcst B Ipolecce
CXKaTHsl), YILIOTHUTEIbHBIE KIIallaHbl ¥ PEryIHUPYIOIINE KIAlaHbl, a TAKKe TPYOOIPOBOIbI.
[Mockonbky B razonud@y3HOHHON TEXHOJOTHH HCIONB3YeTCs IECTU(TOPHUCTHIA YypaH
(UFs), Bce obopymoBaHue, TpyOONpOBOIBI M HMOBEPXHOCTH H3MEPHUTENBHBIX HMPUOOPOB
(xoTOpBle BCTYHAOT B KOHTAaKT C Ia30M) JOJDKHBI H3rOTABIMBATHCS M3 MAaTEpUalIoB,
coxpansromux crabmwibHOCTh Tpu KoHTakTe ¢ UFs. Tazomuddysnonnas ycranoBka
COCTOMT M3 PAJa TAKUX COOPOK, TaK YTO UX KOJIMUYECTBO MOXKET OBITh BasKHBIM MIOKA3aTeIIeM
KOHEYHOTO NpEIHA3HAYCHHUS.

I'azoauddysuonnnie 6apbepbl

a) CrnenmanbHO peHa3HauYeHHbIC HITH IOATOTOBIICHHBIE TOHKHUE, TIOPUCTHIE (PHIBTPHI
¢ pasmepom 1op 100-1000 A (aurcrpem), Tonmunoit 5 mm (0,2 mroiimMa) WIK MeHbIIE, a
I TpyOuaTeix GopM mamamerpoMm 25 MM (1 qI0HiM) WM MEHBINE, M3TOTOBJICHHBIC U3
METaJUTHYECKUX, MIOJIMMEPHBIX TN KEpAMHUYECKHX MaTephalioB, koppo3uectorkux Kk UFs,
u

b)  cnennanbHO NOATOTOBJICHHBIE COSANHEHUS WM MOPOIIKH AJISl N3TOTOBJICHUS TaKUX
¢unbTpoB. Takue coeqUHEHUS W MOPOLIKH BKITIOYAIOT HUKENb WIIH CIUIABBI, COZCpIKaIIne
60% wmu Oomee HUKeNns, OKcua amomuHus wunn croidkue kK UFg momHOCTBIO
(GTOpHpOBaHHbIEC YIIEBOAOPOIHBIE MOJUMEPHI C YUCTOTOH 99,9% wmim Gornee, pasmMepoM
yactuil MeHee 10 MKM M BBICOKOW OJHOPOJHOCTHIO YACTHUIl MO KPYMHOCTHU, KOTOPBIE
CHEIUAIBFHO MOATOTOBIIEHBI AJI U3TOTOBIEHUS ra3oand(py3noHHbIX 6apbepoB.

11



5.3.2.

5.3.3.

5.34.

5.3.5.

54.

Kameps! nuddysopos

CrieluanbHO TMpeIHA3HAYCHHBIC WJIM TMOJATOTOBJICHHBIE TePMETHUYHBIC IUIHHIPUYCCKUES
cocyabl auamerpoM Oonee 300 mm (12 mroiiMoB) u mnuHOHN O0see 900 MM (35 mroiiMOB),
WIHA TIPSIMOYTOJIbHBIE COCYABl CPaBHUMBIX Pa3MepOB, UMEIOIINE OJHWH BITyCKHOW W JBa
BBIITYCKHBIX TaTpyOKa, IuaMeTp KaXIoro M3 KOTOpeIx Oonee 50 MM (2 mroiima), s
MOMEIIeHUS B HUX ra3oauddy3noHHBIX OapbepoB, M3rOTOBICHHBIC U3 cTOMKMX K UFg
MaTepUAJIOB WK 3alMIICHHBIC IIOKPBITUEM U3 HUX, U IPEHA3HAUYCHHBIC /Il YCTAHOBKH B
TOPU30HTAIHHOM M BEPTUKAIHLHOM TIOJIO0XKCHHU.

Kommnpeccopbl 1 ra3o1yBKu

CrenmaibHO TpeAHA3HAUYEHHBIE WM MOATOTOBICHHBIE OCEBBIC, LEHTPOOEKHBIC WU
00beMHbIE KOMIPECCOPbI, UM Fa30/[yBKH € IPOU3BOAUTENLHOCTBIO Ha Bcoce | M°/MUH Wi
oonee UFs m ¢ maBieHneM Ha BBIXOJE 10 Heckoimbkux coTeH klla (100 ¢pyHT/KB. mroiim),
npeAHa3HauYeHHBIE 751 TOJITOBPEMEHHOM KcIutyatany B cpenie UFs ¢ anexkTponBurarenem
COOTBETCTBYIOIIEH MOIIHOCTH WM 0€3 HEero, a TakKe OTACIbHbIE COOpKHM TaKHX
KOMIIPECCOPOB U Ta30yBOK. DTH KOMIIPECCOPHI U ra30yBKH UMEIOT Hepenaj AaBICHUs
ot 2:1 g0 6:1 u nzrorapnuBatoTcs u3 croiikux k UFs MaTepraaoB WiiH MOKPHIBAIOTCS UMH.

YniaorHeHus Bpamialmuxcsa BajioB

CrenmanbHO TpenHAa3HAYEHHBIE WM IOATOTOBJICHHBIE BaKyyMHBIE YIUIOTHEHHS,
YCTAHOBJICHHBIC Ha CTOPOHC IIOJa4YM M Ha CTOPOHC BbIXOJa MJIA YIUIOTHCHHUA Bala,
COCIMHSIONIETO POTOP KOMIIPECCOpa WM Ta30AyBKU C MPHUBOJHBIM ABUTATENEM, C TEM
4TOOBI 00ECIIEUNTh HAACKHYIO TePMETHU3AINIO, MTPEIOTBPAIIAIONIYI0 HATEKaHUE BO3IyXa
BO BHYTPEHHIOI Kamepy KOMIIpeccopa WM ra3ofyBkH, KoTopas HamonHeHa UFg. Takue
VIUIOTHEHUs] OOBIYHO TPOEKTUPYIOTCS Ha CKOPOCTh HaTekaHus OyQepHOro raza MeHee
1000 cm®/mum (60 mroiiv®/mumn).

TenoooMennuku aa oxjaaxaenus UFg

CrienaibHO MpeTHa3HauYeHHbIC WM OJATOTOBIICHHBIC TEINIOOOMEHHHUKH, U3TOTOBJICHHEIE
n3 croiiknx Kk UFs MarepuanoB wiM MOKpBITBIE MMHU (32 HCKIIOUYECHHEM HeEprKaBerollen
CTaJIM), MJIX MEbI0, HJIH JIFOOBIM COYETaHUEM 3TUX METAJUIOB ¥ PACCUUTAHHBIE HA CKOPOCTh
WU3MEHEHUS JIaBJICHUsI, orpeensiomero yreuky, meree 10 [a (0,0015 ¢yHT/KB. OroiiM) B
yac nipu nepenaze nasienus 100 k[la (15 GpyHT/KB. Ar0iiM).

CrnenunajJbHO MpeAHA3HAYEHHBIE WIH MOAT0TOBJIEHHbIE BCIIOMOTaTeJIbHbIE CHCTEMBI,
000py10BaHMe U KOMIIOHEHTHI /IS UCIOJIH30BAHMS NPHU razoauddysnoHnom
oboranieHnu

BBOJAHOE 3AMEYAHUE

BcmoMoratenbHble cUCTEMbI, 000pYJIOBaHHE W KOMIIOHEHTHI sl Ta30aud(y3HOHHBIX
YCTaHOBOK IO 00OTAIIEHHUIO MPEACTABIISIOT COOO0M CHCTEMBbI YCTAaHOBKH, HEOOXOIUMBIC JIJIS
nonaun UF¢ B razoauddy3uoHHy0 cOOpKY, JIs CBS3U OTACIBHBIX COOPOK MEXITY COO0H 1
o0Opa3oBaHHs KackagoB (MM CTYMEHEH) C LENbI0 MOCTENICHHOTO JOCTHIKEHUS Ooee
BBICOKOT'O O0OTaIIeHUs] W U3BJICUCHUS «IPOIYKTa» U «XBOCTOB» UFs U3 muddpy3HoHHBIX
KackaJioB. BBy BRICOKOMHEPIIMOHHBIX XapaKTEPUCTUK AU PY3HOHHBIX KaCKaI0B JIto00e
npephIBaHue UX pabOThI, 0COOCHHO WX OCTAHOBKA, MPUBOAAT K CEPHE3HBIM MOCICICTBHSM.
CrenoBatenbHO, Ha Ta301u(Ppy3MOHHON yCTaHOBKE BaXKHOE 3HAUYCHHWE WUMEIOT CTPOTOE M
MOCTOSIHHOE MOJIZICPKaHNE BaKyyMa BO BCEX TEXHOJIOTHYECKUX CHCTEMax, aBTOMAaTHIeCKast
3ammUTa OT aBaphii U TOYHOE aBTOMATHYECKOE PETYJUpOBaHHE IMOTOKa Traza. Bce 3ro
OPUBOTUT K HEOOXOMUMOCTH OCHAIICHHS YCTAHOBKH  OONBIIUM  KOJIUYECTBOM
CTHEIUATBLHBIX U3MEPUTEIBHBIX, PETYITUPYIONIUX U YIIPABISIONIAX CHCTEM.
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5.4.1.

5.4.2.

5.4.3.

Oo6prya0 UF nciapsieTcst U3 NWIHMHIPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U ITOIAETCS B
ra3zoo0pa3Hoil popMe K BXOJHBIM TOYKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackana. «IIpomykt» m «xBocThl» UFs, mocTymnaroiue W3 BBIXOJHBIX TOYCK B BHUJC
ra3000pa3HbIX MOTOKOB, TPOXOIST Yepe3 CUCTEMY KOJUIEKTOPHBIX TPyOOIIPOBOIOB Kackaaa
m00 K XOJOAHBIM JIOBYIIKaM, JINOO K KOMIIPECCOPHBIM CTaHIUSAM, TIe Ta3000pa3HbIil
notok UFs cxxmkaercs v 3aTeM NOMEUIAETCA B COOTBETCTBYIOIIME KOHTEWHEpHI s
TPAHCIIOPTUPOBKKA WK XpaHeHus. I[lockonbky ra3omudy3uoHHas YCTaHOBKA IIO
oboraimeHnio UMeeT OOJIBIIOe KOIMIeCTBO Ta3oau@y3rmoHHBIX COOPOK, COOpaHHBIX B
KacKaJpl, CO3/Ial0TCS MHOTOKHJIOMETPOBbIE KOJUIEKTOPHBIE TPYOOMpPOBOMABI KAacKaloB C
THICSTYAMH CBAPHBIX MIBOB, IIPUYEM CXEMa OCHOBHOW YacTU UX COCIUHCHUN MHOTOKPATHO
noBropsiercsi. O00pyAOBaHUE, KOMIIOHEHTHI U CUCTEMBI TPYOOIPOBOIOB H3TOTOBIISIOTCS C
COOJTI0/TIEHNEM BBICOKUX TPEOOBAHUN K BaKyyM-IDIOTHOCTH M YACTOTE 00pabOTKH.

Cucremsl HOIla‘II/l/Cl/lCTeMbI O0TBOAA «IMTPOAYKTA» U «KXBOCTOB»

CrnennanbHO TpeIHAa3HAYEHHBIE WM IIOATOTOBICHHBIC TEXHOJIOTHYECKHE CHCTEMBI,
crniocoOnble padortats npu aasienun 300 [1a (45 GyHT/KB. ArOWIM) MM MEHEE, BKIIIOYAS:

MUTAIONIME aBTOKJIABBI (WJIM CHCTEMBI), Hcronb3yembie miusi momadnm  UFg
B ra30au($y3HOHHbIC KacKaabl,

necyOauMaTophl (MU XOIOAHBIC IOBYIIKH ), UCTIONB3yeMble A BhiBeaeHus: UFs u3
razonu¢Hy3nOHHBIX KacKaJoB;

crannun oxwkenus, rae UFg B razoo0OpasHoli ¢opme M3 Kackajga CKUMaeTcs
M OXJIAXKJAETCS JI0 KUIKOTO COCTOSIHHUS

CTAaHLMU «IPOLYKTa» WM «XBOCTOB», HCIHONb3yemble a1 nepememteHuss UFg
B KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOAOB

CrenumanbHO TpeaHa3HAUYE€HHBIE WM MOJITOTOBIEHHBIE CHCTEMBI TPYOONPOBOAOB H
cucTeMBbl KoJutekTopoB 1uisi yaepxkanusi UFs BHyTpu razonn¢dy3HoHHBIX KacKaaoB. JTa
CeTb TPyOONPOBOIOB OOBIYHO MPENCTABISIET COOOH CUCTEMY C «IBOMHBIM» KOJUIEKTOPOM,
rze Kaxaas ss4elika COeIMHEeHa C KaXIbIM U3 KOJUIEKTOPOB.

BakyymHble cucTeMbl

a) CrnenuanbHO TIpeJHA3HAYCHHBIC WIIM TOATOTOBJICHHBIE KPYIHbBIE BaKyyMHBIE
MarucTpaii, BaKyyMHBbIE KOJUIEKTOPHI M BaKyyMHBIE HACOCHl HPOHM3BOAMTEIBLHOCTHIO
5 v*/vuH (175 yT’/Mun) umm Gonee.

b) BakyyMmHBIC HAacOCHI, CIIEHUATBHO MPEIHA3HAYCHHBIC JUII PaOdOTHI B COJEepIKaIeH
UFs atMoctepe W HM3rOTOBICHHBIC M3 aJIOMUHMS, HUKEJS WM CIUIABOB, COAEPIKAIINX
6o1ee 60% HUKeNS WIK MOKPBIThIE UMU. DTH HACOCHI MOT'YT OBITh MIIM POTAIIHOHHBIMHU, WIH
MOPIIHEBBIMH, MOTYT UMETh BHITECHSIOIIUE M (PTOPUCTOYTIEPOAHbIC YIUIOTHEHHS, a TAKKE
B HUX MOTYT IPHCYTCTBOBATH CHIEIUATIbHBIC pa00YHe KUIKOCTH.

13



5.4.4.

5.4.5.

5.5.

CneuuanbHble CTONOPHBIE M PeryJIHpyoliHe KJIANaHbl

CrnenmansHO TpeTHA3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIC WM aBTOMATHYECKHUE
CTOIOPHBIC U PETYJIMPYIOINIUE KIIAMlaHbl CUIIb(MOHHOTO THITA, U3TOTOBICHHBIC U3 CTOHKUX K
UFs matepuanos, nuametpom ot 40 mo 1500 mm (1,5 mo 59 mroiimoB) [uist yCTaHOBKH B
OCHOBHBIX W BCIIOMOTATENIBHBIX CHCTeMaX Ta30au(y3noHHBIX YCTAaHOBOK IO
00oTaIIeHHUIO.

Macc-ciekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF6

CrienManbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHbIE MAarHUTHBIC WM KBaIpPYyNOJIbHBIC
Macc-CIIEeKTPOMETPBI, CIIOCOOHBIE TIPOM3BOAUTE MPSAMON 0TOOpP MPOO MMoaBaeMoi Macchl,
«TPOAYKTa» HWIIM «XBOCTOB» M3 Ta30BbIX MOTOKOB UF¢ u obnamaronire moiHeIM HA00pOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yIeNbHAs pa3periaromnias CliocoOHOCTh 1o Macce cBbime 320;

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMa WJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. CoZiepKaT NOHU3AIMOHHBIE HICTOYHUKH ¢ 60MOAapANPOBKO AIIEKTPOHAMH;
4. COJepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO I H30TOMHOTO aHAIIN3A.
MNOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHonornyeckuM razoM UFs, 11060 HEmOoCpeACTBEHHO pPEryjHpyeT MOTOK B IMpenenax
Kackaga. Bce MOBepXHOCTH, KOTOpBIE BCTYHAOT B KOHTAKT C TEXHOJOTUYECKUM Ta3oM,
LEJINKOM H3rOoTaBIMBalOTCA M3 cTOMKUX K UFg MarepuanoB WM MOKPBIBAIOTCA HMHU.
Jst menet pa3gennoB, OTHOCSIIMXCS K Ta3oauddy3noOHHBIM yCTPOHCTBAM, MaTephaibl,
koppo3uectorikue kK UFg, BKIIOYAIOT HEPIKABEIOIIYIO CTallb, allFOMUHUN, aTlOMUHUEBBIE
CIUTaBbI, OKCH/I aJTFOMUHISI, HUKEIb WU CIUIaBhI, cofepxaimue 60% wmmm Oonee HUKENS, a
takke croitkue kK UFs MOTHOCTRIO (hTOpHpPOBAaHHBIC YTIIEBOJOPOIHEIC TIOTUMEPHI.

CnenuajabHO npeaHasHA4Y€HHbIC WM MOAT0TOBJICHHbLIEC CUCTEMBbI, 060py}103a}me Hu
KOMIIOHEHTHI AJIfl UCITOJIB30BAHUS HA YCTAHOBKAX a3POAHHAMHUYECCKOI0 o0oraiieHusl.

BBOJIHOE 3AMEYAHUE

B nponeccax aspoanHaMuuecKkoro oboraiieHusi cMmech razoobpaznoro UFs u sierkoro rasza
(BoIOpOX MM TEHIT) CKUMAETCS U 3aTEM MPOITYCKASTCs Yepe3 pa3AeiAIolIie 3JIEMEHTHI,
B KOTOPBIX HW30TOIHOE pa3/elieHHue 3aBepIlaeTcs IOCPEICTBOM TMOJIYYSHHS OOIBIINX
IIEHTPOOCSKHBIX CHJI TI0 TEOMETPHH KPUBOJWHEHHON CTEHKH. Y CIENTHO pa3paboTaHbl JaBa
mpoIecca 3TOr0 THIMA: MPOIECC COIUIOBOTO pa3/ieNeHHsl W MPOLECC BUXPEBON TPYOKH.
st 000X MpOIecCOB OCHOBHBIMH KOMIIOHEHTAMH KacKaia paslelieHHs SIBISIFOTCS
MWIAHAPAYIECKIE KOPIyca, B KOTOPBIX pa3MeEIIeHBl CIICIHAIbHBIE pa3lelnTebHbIC
3JIEMEHTHI (COILIA WM BUXPEBBIC TPYOKH ), Ta30BbIC KOMIIPECCOPHI U TEIFIOOOMEHHUKH JIJIS
yaaneHus oOpasyomerocss Mpu CXKaTUH Tema. g a’sponnHaMHUYecKuX YCTaHOBOK
TpeOyeTcs mebli psii TAKKX KacKaJlOB, TaK YTO UX KOJHMYECTBO MOXKET CIY)KUTh BAYKHBIM
yKazareineM KOHEYHOTO WCHOIh30BaHHUA. [l0CKONBKY B a’poIWHAMHIYECKOM IIpOIlecce
ucnonszyercsi UFg, moBepxHOCTH Bcero 000pyJ0BaHUsL, TPYOOIPOBOIOB M H3MEPUTEIBHBIX
npuOOpOB (KOTOpHIE BCTYMAalOT B KOHTAaKT C Ta30M) JOJDKHBI HM3TOTABIUBATHCS U3
MaTepUaioB, COXPAHSIIONIUX yCTOMUUBOCTE ITpH KOHTakTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuniciieHHBIE B HACTOSIIIEM pa3jielie 3JIEMEHTh BCTYNAIOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHoJioruueckuM ra3zoM UFg m100 HEmocpeicTBEHHO PEryJUpPYIOT MOTOK B
npenenax kackana. Bce moBepxHOCTH, KOTOPBIE BCTYIMAIOT B KOHTAKT C TEXHOJIOTUYECKHM
razoM, IEJIUKOM H3TOTaBiIMBaloTCs U3 CcToMkux kK UF¢ MarepuanoB, Wi 3alllUIIEHBI
MOKPBITUEM W3 TaKMX MaTepwanoB. J[ms 1menell paszena, OTHOCSIIETOCS K IJIEMEHTaM
a’pOIMHAMHUYECKOTo oforaieHus, kopposuectoiikue k UFs MaTepuaibl, BKIIOYAIOT ME/Ib,
HEP)KaBEIOMIYI0 CTallb, ATIOMUHWAW, aTlOMUHUCBBIC CIUIABBI, HHUKEIh WA CIUIABHI,
conepkamue 60% nium 6osee HUKes, a Taxke croiikue kK UFs monHocThIo hroprpoBaHHbIE
YIJIEBOJOPOIHBIC TOTUMEPHI.

PazneauTenbHbIe cOILIA

CrnenmanbHO TIpeIHA3HAYCHHBIC WM ITOATOTOBIICHHBIC pa3IClUTEIbHBIC COIUIA W WX
cOopku. PaznenuTeNbHbIe COTUTa COCTOAT U3 MICACBUIHBIX H30THYTHIX KAHAJIOB C PalyCcoM
nsrubda meree 1 mm (006braHO o1 0,1 mo 0,05 mm), kopposuectoiikux k UFs, 1 nmeromux
BHYTPCHHIOIO PEXKYIIYIO KPOMKY, KOTOpasl pa3aeiisseT MPOTEKAIOIIMA Yepe3 COIIo Ta3 Ha
JBe (ppaKInu.

Buxpesbie TpyOKHn

CriennanbHO TpeHA3HAYCHHBIE WM TOJTOTOBIICHHBIE BUXPEBBIE TPYOKH M UX COOPKH.
BuxpeBbie TpyOKH MMEIOT HMIMHIPUYCCKYIO HIIH KOHYCO00pa3Hyto (hOpMy, H3TOTOBJICHBI
u3 koppo3uecTorkux k UFs MaTepraioB win 3alUIICHB] TOKPBITHEM U3 TAKUX MaTCPUAJIOB
1 umerotT auameTp ot 0,5 cM A0 4 cM [IpU OTHOLIECHUHU JUIUHBI K AuameTpy 20:1 unu meHee,
a TaKke OAHO WM Oojiee TaHTEHIIMAIHLHOE BXOIHOE OTBEpCTHE. TpyOKH MOTYT OBIThH
OCHAIIIEHEI OTBOJJAMH COILJIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

[HOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAeT B BUXPEBYIO TPyOKYy MO KacaTEeNIbHOW C OJHOTO KOHIA MITH
yepe3 3aKpyUHUBAIOIINC JIOMATKN WU Yepe3 MHOTOUHCIICHHBIC TAHTCHIIMAIBLHEIC BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Kommnpeccopsl 1 razoaqyBku

CHCHI/IaJIBHO NpE€AHa3HAUYCHHBIC WM IMOATOTOBJICHHBIC OCCBBIC, ]_[eHTpI/I(i)Y)KHI)Ie HIIn
00BEMHBIE KOMIIPECCOPHl WIIM Ta30/lyBKH, U3TOTOBICHHBIE U3 Koppo3uectoiikux k UFg
MaTepHAaNoB, UITU 3aIUIICHHBIC TOKPHITHEM U3 TAKUX MAaTEPHAIIOB, POU3BOIUTEIEHOCTHIO
Ha BXoje 2 M°/MuH 1 6onee cmecn UFs i Hecymiero rasa (BOIOPO HITH TEIHiA).

TTOACHUTEJIBHOE 3AMEYAHUE
Takue KOMITPECCOPHI U Ta30{yBKH O0OBIYHO UMEIOT Iepenaj nasienus ot 1,2:1 mo 6:1.
YnioTHeHHs BpPalaloInXcs BaJioB

CrnenuanbHO MpeTHa3HAYECHHBIC WIH ITOATOTOBJICHHBIC YIDIOTHCHUS BPAIAIOIINXCS BaJIOB,
YCTAaHOBJICHHBIE HAa CTOPOHE MOJAaYM U HA CTOPOHE BHIXOJA IJs YIUIOTHEHUS Baa,
COEIUHSIONIETO POTOP KOMIIPECCOPA WIIH POTOP Ta30AyBKH C TPUBOIHBIM JBUTATEIEM, C
TeM 4YTOOBI 00ECIeYNTh HANCKHYI0 TEePMETHU3ANNI0, MPEAOTBPAIIAOIIYI0 BBIXOI
TEXHOJIOTUYECKOT'0 Ta3a UM HaTeKaHUe BO3TyXa WK YIUIOTHSIONIETO ra3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Wil ra30/1yBKH, KoTopas 3amonHeHa cMeckio UFg u Hecymiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Tenm000MeHHHKH AJISI OXJIAKICHHUS ra3a

CHeHI/IaJIBHO MMpEaAHa3HAYCHHBIC UJIU ITOATOTOBJICHHBIC TGHHOO6M€HHI/IKI/I, HU3IroTOBJICHHBIC
us3 KOppO3I/IeCTOI>'IKI/IX k UFs MaTCpUuajioB WM 3alllUIICHHBIC TIOKPBITUEM M3 TaKHUX
MaTCpUuaioB.

Koxxyxu pa3aeasiioniux 371eMeHTOB

CHeHI/IaJIBHO MPpEAHA3HAUYCHHBIC UJIX ITOATOTOBJICHHBLIC KOXKYXHU pa3ACIAOnInuX 3JIEMCHTOB,
HU3roTOBJICHHBIC U3 KOppO3H€CTOI71KPIX Kk UF¢ MaTepuraioB WJIN 3allIUIICHHBIX TIOKPBITUEM U3
TAKUX MATCPUAJIOB, JI MIOMCIICHU B HUX BUXPCBBIX Tp}I6OK HJIN Pa3ACIIUTCIIbHBIX COIICII.

[HOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKYXH MOTYT MpPEICTaBIATh cOOOW LUIMHIPUYECKHE KaMephbl AMaMeTpoM Ooiiee
300 MM u mumHOM Oomee 900 MM WM TIPSIMOYTOJIBHBIE KaMephl CPAaBHUMBIX Pa3MEpOB H
MOTYT OBITh NpEeIHA3HAYCHbl AJISI YCTAHOBKU B TOPH30HTAJIBHOM MM BEPTUKAIBHOM
HOJIOXKEHUH.

CuctemMbl IOAAYH/CUCTEMBI 0TBOJA KIMPOAYKTA» H KXBOCTOB)
CriernanbHO TIpeHa3HadYeHHBIE WM MOATOTOBIIEHHBIE TEXHOJIIOTHYECKHE CHCTEMBI WIIH
obopymoBaHue Juisi 000TaTUTEIHHBIX YCTAaHOBOK, M3TOTOBIICHHBIE W3 KOPPO3UECTOMKUX

Kk UFs MaTCepUuajioB WK 3AIUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPHAJIOB, BKIIIOYAIOIINEC:

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WA CUCTEMBI, UCTonb3yeMblie st nofgaun UFe mos
poriecca 00oTalIeHNS;

b) JaecyonmMaTopsl (WM XOJOJHBIE JIOBYIIKH), WUCIOJNB3yEeMbIC IS BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramieHus 11 oceIyIoero nepeMeieHus;

c) CTaHLMU OTBEP)KICHUS WM OXWXKEHUs, Hcronb3dyemble Ui BbiBeneHus: UFs u3
mpoiiecca oborareHus: myteM cxkatus u nepeBoga UFq B KUIKYIO WIN TBEPIYIO
hopmy;

d) CTaHLUHU «IPOAYKT» WM «XBOCTOB», HCIONb3yemble Ui nepememienus UFg B
KOHTENHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrnenmanbHO TpeAHA3HAYEHHBIE WM  MOATOTOBIEHHBIE CHUCTEMBI  KOJIJIEKTOPHBIX
TpyOOIIPOBOIOB, W3TOTOBIIEHHBIE U3 KopposuecToWknx Kk UFs MarepuanoB wuiu
3aIlMIIEHHBIE IIOKPBITHEM M3 TAaKUX MaTtepuanos, 1 yuaepxkanus UFg BHyTpH
a’pOJMHAMHUYECKUX KacKaJoB. OTa CETb TPyOONPOBOAOB OOBIYHO IPEACTABIAET COOOM
CUCTEMY C «IBOWHBIM» KOJUIEKTOPOM, TIll¢ KaKIbI KackaJ WM Tpylna KacKaJIoB
COEIMHEHBI C KaX/IbIM U3 KOJUIEKTOPOB.

BakyymHBI€ CHCTEMBI M HACOCHI
a) CrieriuajibHO  IIpeJHAa3HAYECHHBIC WM IIOJrOTOBJCHHBIC BaKyyMHBIC CHCTEMBI,
MPOU3BOJAUTEIHLHOCTRIO HAa BXOZAE 5 M)/MHH Wi Gojee, COCTOSIINE U3 BaKyyMHBIX

MarucTpaleii, BAKYyMHBIX KOJUIEKTOPOB M BAKyYMHBIX HACOCOB, U MPEIHA3HAYCHHBIC TS
pabotsl B cogepxamux UFs ra3oBbIX cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b) BakyymHble HacoChl, CHEIUAIbHO NMpeAHa3HAYCHHbIE MM MOATOTOBJICHHBIC IS
pabotsl B conepxamux UFs ra30BBIX cpefax u U3roTOBIEHHBIE U3 Koppo3uecToiikux k UFs
MaTEepUaIOB WX 3alIUIIEHHBIX NOKPBITUEM U3 TAKUX MAaTepUasioB. B aTux Hacocax MOTyT
UCTIOJIH30BaThCS (DTOPUCTO-YTIIEPOIHBIE YIUIOTHEHHS U CTIeNUaIbHBIE pa00YHe KHUIKOCTH.

Cnelma.]n,m,le CTONMMOPHBIC U PETYJIUPYIOINHUEC KIAallaHbI

CrnenmanbHbIE TpeaHa3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIE M aBTOMATHYECKHE
CTOTIOPHBIE W PETYNHPYIONINEe KiIamaHbl CHIHLGOHHOTO THIIA, W3TOTOBJICHHBIC U3
koppo3uectoiikux kK UFs MaTepualioB uiiu 3alldIIEHHBIC TOKPBITHEM U3 TAKUX MaTEPUAJIOB,
nuamerpoM oT 40 mo 1500 MM 11711 MOHTa)Xa B OCHOBHBIX U BCIIOMOTAaTENIbHBIX CUCTEMAX
YCTAaHOBOK a3pOJIMHAMHUIECKOTO 00OTaIIeHHUS.

Macc-criekTpoMeTpbl/McTOYHUKH HOHOB 115 UFs

CrenmanbHO TpeAHA3HAUYEHHBIC MM MOATOTOBJICHHBIE MarHUTHBIE WM KBaJpyTOJIbHBIE
Macc-CIIEKTPOMETPBI, CIIOCOOHbBIE POU3BOANUTE MPSAMOM O0TOOP MPoO MmoJaBaeMoN Macchl,
«TIPOAYKTa» WM «XBOCTOB» U3 ra3zobbix NoTokoB UFs u oOnanaromniye nonHeIM HAO0pOM
CIIEIYIOINX XapaKTePUCTHUK:

1. yIeNbHAs pa3periaromnas CriocoOHOCTh 1o Macce cBoitie 320;

2. coacpkaT MCTOYHUKHM HOHOB, M3rOTOBJICHHBIC H3 HHUXpOMa WJIM MOHCIA
HJIN 3allIUIICHHBIC TTIOKPBITUEM U3 HUX, W HUKCIIUPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UICTOUYHUKHU C 60M6ap£[HpOBKOﬁ QJICKTPOHAMU

4. COZEPIKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO AJIsI U30TOIIHOTO aHAJIN3a.
Cucremsl otaenenust UFs oT Hecymero raza

CrneuuanbHO MNpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHMUYECKUE CHUCTEMBI
s otnenenns UFg oT Hecymiero rasa (Bogopo/ia Wiy TeHs).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TpeAHa3HA4YeHBI IS cokpamieHus coiepxanus UFs B Hecymem rase
JIO OJTHOM YaCTH Ha MIJUITMOH MJIM MEHEE M MOTYT BKIIIOUATh TaKoe 000pyI0BaHUE, KaK:

a) KpUOTEHHBIE TEIJIOOOMEHHUKA W KPHOCEIapaTophl, CIIOCOOHBIE CO3/1aBaTh
temmepatypsl —120°C uiu MeHee, WiIn

b) OJIOKY KPUOTEHHOT'O OXJIAXK ICHMSI, CIIOCOOHBIE co37aBaTh Temieparypbl —120°C ninu
MeHee, WIH

C) OJIOKM pa3[eNuTENbHBIX COMNENT WM BHUXPEBBIX TpyOok miust otmeneHus UFe

OT HECYLICIO ra3sa, ujin

d) xonoaubie oBymiku UFg, ciocoOHbIe co3maBats Temmeparypsl —20°C wiu MeHee.

CrnenuajbHO NMpeAHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbl, 000pYd0BaHUE U
KOMIOHEHThI /JIfl HCHOJb30BAHUSI HA YCTAHOBKAX XHMMHYECKOro oO0OMeHa WM
HOHOOOMEHHOI0 000TraleHus

BBOJAHOE 3AMEYAHUE

HesnauntensHoe pa3nuuue W30TONOB YypaHa IO Macce TPUBOTUT K HEOOIBITUM
U3MCHEHHUSIM B PaBHOBECHUU XUMHUYECKUX PEAKLUN, KOTOPBIE MOTYT HCIOJIb30BATHCS B
KayecTBe OCHOBBI Ui pas3jielieHHs] W30TOMOB. YCIENIHO pPa3paboTaHO JBa Mpolecca:
KUIKOCTHO-XKUAKOCTHBIN XHMHYCCKIH 0OMEH M TBEPI0-KUIKOCTHBIA HOHHBIA OOMEH.
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5.6.1.

5.6.2.

B mponecce »XuAKOCTHO-KUIKOCTHOTO XMMUYECKOT0 0OMEHa B IPOTHBOTOKE MPOUCXOAUT
B3aUMOJICHCTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX HIM OPraHUYECKUX), UTO
OPUBOIUT K dPQEKTy KacKaAupOBaHMS THICAY cTaauil pasneneHus. Bognas daza cocrout
U3 XJIOpUAAa YpaHa B PACTBOPE COJSIHOM KHCIIOTBHI, OpraHuueckas (aza COCTOUT W3
9KCTPAreHTa, COAEPIKaIlero XJIOPUA ypaHa B OpraHndeckoM pactBopurene. KoHTakTHeIMU
¢wibTpaMl B pa3feiMTENbHOM KacKaJe MOTYT SBISTBCS SKHUIKOCTHO-)KHKOCTHBIE
OoOMEHHBIE KOJOHHBI (Takue, KaK MMITyJIbCHbIE KOJOHHBI C CETYAaThIMHU TapesIkaMu) WU
KHUJIKOCTHBIE IIEHTpU(YKHbIE KOHTaKTHbIE GHIbTphl. Ha 000nx KOHIAX pa3nenuTebHOro
Kacka/ia B LEeNIx oOecrevyeHus peduiokca Ha KaXIIOM KOHIIE HEOOXOIUMBI XHMUYECKUE
npeBpalieHus (OKHCICHNUE U BOCCTaHOBIIEHUE). [ TaBHAs 3aJaua KOHCTPYKIUH COCTOUT B
TOM, YTOOBI HE JOIMYCTHTh 3arpsi3HEHHUS TEXHOJOIMYECKHX OTOKOB HEKOTOPBIMH HOHAMU
METaJIOB. B CBsI3U ¢ 3TUM HCIIOJIB3YIOTCS IIACTUKOBBIC, IOKPBITHIC INIACTUKOM (BKJIFOUast
NpUMEHEHHE (TOPUPOBAHHBIX YTJIEBOJOPOIHBIX MOJMMEPOB) H/HIHM MOKPHITHIE CTEKIOM
KOJIOHHBI ¥ TPyOOIPOBOABI.

B TBepmo-KUIKOCTHOM HOHOOOMEHHOM MPOIIECCEe 00OTaICHNE IOCTUTAETCS TIOCPEICTBOM
ajcopOIuu/necopOoiu ~ ypaHa Ha CHCHUAIbHOH, OYCHb OBICTPO JEHCTBYIOLICH
MOHOOOMEHHOW CMOJjie WM amcopOeHTe. PacTBop ypaHa B COJITHOH KHCIIOTE W IPYyTHE
XUMHUYCCKUEC PCArCHTHI ITPOMYCKAaOTCA 4€PE3 MUINMHIAPUICCKUEC oboraTuTebHbIE KOJIOHHBI,
cojJiepalllie YIUIOTHCHHBIC CJIOM ajcopOeHTa. Jlns mopnmep:kaHusi HENPEepPhIBHOCTH
mporiecca Heo0XoAMMa cucTeMa pedIIoKca B IENX BEICBOOOXKICHUS ypaHa 13 aacopOeHTa
00paTHO B KUK TTOTOK, C TEM YTOOBI MOKHO OBIITIO COOPATh «IIPOIYKT» M «XBOCTHDY. DTO
JOCTUTAETCS ~ MYTEM  HWCHOJb30BaHHMS  MOAXOMAIIMX  XUMHYCCKUX  PEarcHTOB
BOCCTAHOBJICHUS/OKUCIICHUSI, KOTOPBIE TIOJHOCTBIO PETEHEPUPYIOTCS B pa3felbHBIX
BHEMIHUX TETIIX M KOTOpPBIE MOTYT YaCTHYHO PETeHepHUPOBATHCS B CAMHUX H30TOITHBIX
pa3eUTENIbHBIX KOJOHHAX. [IpHCcyTCTBHE B mpoliecce TOpSYMX KOHIICHTPUPOBAHHBIX
PacTBOPOB COJISIHOH KHCIOTHI TpeOyeT, 4ToObl 00OpymOBaHHME OBLIO H3rOTOBIICHO W3
CHEeMAaIbHBIX KOPPO3UECTOWKHX MAaTepHAIIOB WIIM 3aIUIIEHO ITOKPBITHEM M3 TaKUX
MaTepraoB.

KMAKOCTHO-KMAKOCTHBIE 00MEHHbIE KOJOHHbI (XUMHYECKHI 00MeH)

[TpOTHBOTOYHEIE )KUIKOCTHO-KUIKOCTHBIC 0OMEHHBIC KOJIOHHBI, UMEIOIINE MEXaHHUCSCKUH
CHWIIOBOW BBOA (T.€. WMIIYJBbCHBIE KOJIOHHBI C CETYaTHIMH TapelKaMH, KOJIOHHBI C
TaperKkaMi, COBEPIIAOIIMMH BO3BPATHO MOCTYyNATEIbHBIE ABIDKEHUS, M KOJOHHBI C
BHYTPEHHUMH TYpPOUHHBIMH CMECUTENAMH), CHEIHaJbHO TpeAHa3HauYeHHBIE WM
MOJTOTOBJICHHBIC JIJIi O0OTaIlleHUs YpaHa C HCIOJB30BAaHUEM IPOIECCa XUMHUYECKOTO
obmeHna. JIJi1 KOpPO3MOHHOHN YCTOHYMBOCTH K KOHIICHTPHUPOBAHHBEIM PAcTBOpPaM COJITHOM
KHCJIOTBI 3THU KOJIOHHBI U WX BHYTPCHHUEC KOMIIOHCHTHI M3IOTOBJICHBI M3 MOAXOAANIUX
TJIACTUKOBBIX MAaTEPHUAJIOB (TaKHX, KaK (DTOPUPOBAHHBIC YTIIEBOIOPOIHBIC IOTUMEPHI) HITU
CTEKJIa WJIH 3alUIIEHBI TOKPBITHEM W3 TAKUX MaTepuaioB. KoJOHHBI CLIPOEKTHPOBAHBI Ha
kopoTkoe (30 ceKyH[ M MEeHee) BpeMs IPOXOKICHHS B KacKase.

Hentpudyixnbie KUIKOCTHO-KUAKOCTHbICe KOHTAKTHbIE (UIBTPHI (XMMHUYECKHIl
00MeH)

HentpudyxHele  KUIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHbIE  (HIBTPHI,  CIIEHHAIBHO
IpeIHa3HAYEeHHbIC WJIM IOATOTOBJICHHBIE Ui OOOTAallleHHA ypaHa C HCIOJIb30BaHHEM
Mporecca XMMUYEeCKoro oOMeHa. B Takux KOHTakTHBIX (PMIIBTpax MCIOJIb3YETCs BpallleHue
IUISl TIONYYCHHUS] OPTaHMYECKUX W KUIKUX TOTOKOB, a 3aTe€M LEHTPOOekHas cuiia Ui
pasmenenust as. [ KOPpO3HMOHHOHM CTOMKOCTH K KOHLEHTPUPOBAHHBIM PaCTBOPaM
COJISTHOM KHCJOTBI KOHTAaKTHbIE (WIBTPHI HW3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIUX
TUTACTHKOBBIX MaTEPHAJIOB (TaKUX, Kak (TOPUPOBAHHbIE YTTIEBOJOPOAHBIC IOJIMMEPHI) UIIH
MOKPBIBAIOTCSI HMMH  WJIM  CTEKIOM. LleHTpudyXHble  KOHTaKTHbIE  (UIBTPHI
CIPOEKTUPOBaHbI HAa KOPOTKoe (30 CeKyHA WM MEHee) BpeMs IIPOXO0XKICHHUS B KacKase.
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5.6.3.

5.6.4.

CucreMbl u 000pyAOBaHNe /ISl BOCCTAHOBJICHHS ypPaHa (XMMHUYeCKUIl 00MeH)

a) CrnenuansHO IIpeIHa3HAYCHHBIC 150 051 MOATOTOBJICHHBIE AYEHKH
JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHHSI I BOCCTAHOBJIEHUS YypaHa H3 OJHOIO
BAJIGHTHOTO COCTOSIHHA B JIpyroe Ui oOoTalieHusl ypaHa ¢ HCIOJBb30BaHUEM IpoLecca
XHUMHYECKOro ooOMeHa. MaTepHasbl SiueeK, HaXOJsIIHecs B KOHTAKTE C TEXHOJIOTHIECKUMHU
pacTBOpaMHM, JOJDKHBI OBITh KOPPO3MECTOMKHUMH K KOHIIEHTPUPOBAaHHBIM pPacTBOpaM
COJITHOW KHCJIOTHI.

[NOACHUTEJIbBHOE 3AMEYAHUE

Karomuelii oTcexk sueku MOMKEH OBITH CIPOEKTHPOBAH TakUM 00pa3oM, UYTOOBI
IPeAOTBPAaTUTh IIOBTOPHOE OKUCICHHUE ypaHa A0 00Jiee BHICOKOTO BaJIEHTHOTO COCTOSIHHUS.
Jna ynepkaHust ypaHa B KaTOAHOM OTCEKe sf4eiika MOXXET HMETh HENpPOHHMIIAEMYIO
nradparMeHHYI0 MeMOpaHy, M3TOTOBICHHYIO W3 CHEHHAIBHOIO KaTHOHHO-OOMEHHOTO
MaTepuana. KaTtoq COCTOMT M3 COOTBETCTBYIOILErO TBEPAOTO MPOBOJHHUKA, TAKOTO, KaK

rpadur.

b) CrnennansHO MpEeAHA3HAYCHHBIC HIIM MOATOTOBICHHBIC CHCTEMBI JJISI M3BIICUCHIS
U™ U3 OopraHMueckoro MOTOKA, PETYIMPOBAHMS KOHIEHTPAIMM KHUCIOTH M JUIS
3aITOJIHEHUS STYCEK IIEKTPOXUMHUYECKOIO BOCCTAHOBJICHUS Ha IIPOM3BOJICTBEHHOM BBIXO/IC
Kackasa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 060PYI0BAHHS SKCTPAKIMH PACTBOpUTENeM i oTronku U™ u3
OPTraHMYECKOI0 IMOTOKA B XKUIKUH PacTBOP, 00OPYAOBaHMS BBIIAPUBAHUS W/UIM APYTOrO
000pyIOBaHMS I TOCTIDKEHHS PETYJIMPOBKH M KOHTPOJISL BOJOPOJHOIO MOKAa3aTelss, U
HACOCOB HWJIM APYTUX YCTPOMCTB MepeHoca JUIs 3alOJHEHUS A4eeK AIIEKTPOXHUMHYECKOTO
BoccTaHoBieHUs. OCHOBHas 3ajaya KOHCTPYKIHMHM COCTOMT B TOM, 4YTOOBI H30€XaTh
3arpsi3HEHMs IOTOKA XXUIKOCTH MOHAMH HEKOTOPBIX MeTaioB. CienoBaTenbHO, T€ YaCTH
000pyIOBaHUS CUCTEMBI, KOTOPbIE HAaXOSATCSI B KOHTAKTEe C TEXHOJIOTUYECKHM ITOTOKOM,
M3TOTAaBIMBAIOTCS U3 COOTBETCTBYIOLINX MaTepPHAIOB (TaKHX, KaK CTEKIIO, HTOPHUPOBaHHEIE
YTJIEBOAOPOIHBIE IOIUMEPHI, CyNbdat nonudeHnna, CyabQpoH noan3Gpupa U NpONUTaHHBINH
CMOJIOH rpaduT), WK 3aINUIIEHB! TOKPHITHEM U3 TAKUX MaTepPHANIOB.

CucreMbl NOATOTOBKY MUTAHUA (XUMUYECKHii 00MeH)

CriernuajapbHO TMpeJHa3HAYCHHBIC WM TMOATOTOBJICHHBIE CHCTEMBI [UIS TPOHM3BOICTBA
MUTATENLHBIX ~ PACTBOPOB  XJIOPHIA YpaHa BBICOKOM YHUCTOTBI Ui YCTAHOBOK
0 Pa3JeNICHHIO U30TOMIOB YpaHa METOJIOM XUMHIECKOTO OOMeHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 00OpPYMAOBAaHUS IS PACTBOPEHUS, IKCTPAKIIUN PACTBOPUTEIIEM
W/UITH HOHOOOMEHHOTO 000pYIOBaHUS Il OYMCTKH, 8 TAKXKE DIEKTPOIUTHUECKHUX SUSEK
ans Bocctanosnenns U™ wmn U™ B U™. B oTuX cucTeMax NpOM3BOASTCS PAacTBOPHI
XJOpUJla ypaHa, B KOTOPBIX COAEPKUTCS JMIIb HECKOJbKO YacTe Ha MUJUIMOH
METAJUTMYECKUX BKIIFOUCHUM, TaKUX, KaK XpOM, XKeJie30, BaHAIWH, MOJUOJICH U JAPYTrUX
IByXBaJCHTHHIX WX KAaTHOHOB WJIM KAaTHOHOB C  OOINBINEH  BaJEHTHOCTHIO.
KOHCTPYKITMOHHBIE MaTEePHAIIBI [T SJIEMEHTOB CHCTEMBI, B KOTOpOii o6pabaTeiBactcst U™
BBICOKOH YHCTOTBHI, BKIIIOYAIOT CTEKIIO, (PTOPUPOBAHHBIC YTIIIEBOJOPOIHEBIE IMOIUMEPHI,
rpaduT, MOKPHITHINA MMOJMBUHWI-CYIb(ATHBIM HIU MOJUIPUP-CYIb(OHHBIM TUIACTUKOM
Y IPOIMUTAHHBIN CMOJIOMH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHMCJIeHMS ypaHa (XUMHUYECKUIl 00MeH)

CrieruaibHO MpeTHA3HAYCHHBIC WITH MTOATOTOBJICHHBIC CUCTEMBI ISl OKUCICHUS uBsU™
TSl BO3BPAIICHUS B KACKa/I pa3/IeJICHUs H30TOMOB YpaHa B MPOIIECCe 000TallleHUs] METOIOM
XUMHAYECKOTO 0OMEHA.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEeMBI MOTYT BKIIIOYaTh TaKoe 000py0BaHUE, KaK:

a) 000pyIOBaHWE Ui KOHTAKTHPOBAHMS XJOpa W KHCIOPOJAa C  BOIHBIMH
s¢daroeHTaMH U3 O0OPYIOBaHUS pas3felieHHUS HW30TOIOB M 3KCTPAKIUU
obpaszosasmerocs U™ B 06etHEHHbII OpPraHUYECKUii TTOTOK, BO3BPAIIAIONIMICS U3
MPOU3BOJICTBEHHOTO BBIXO/Ia KAaCKa/Ia;

b) 000pyIoOBaHKE, KOTOPOE OTIENSIeT BOAY OT COJITHOM KHUCIIOTHI, YTOOBI BOJAa H
KOHIICHTPUPOBAHHAsI COJISTHAS KHCIIOTA MOTIIH OBbI OBITH BHOBB BBEJICHBI B ITPOIIECC B
HYKHBIX MECTaxX.

BuicTpo pearupyomue HOHO0OMEHHBIE CMOJIbI/aICOPOEHTHI (HOHHBIH 00MeH)

BeicTpo  pearupyilomue HOHOOOMEHHBIE CMOJBI WIIM  aJCOPOCHTHI, CIIEHUATBHO
NpeAHa3HAuYeHHbIE WJIM TOATOTOBJICHHBIC IJIsi OOOTAllleHHs ypaHa C HUCIOJIb30BaHHUEM
TpoIiecca HOHHOTO OOMeHa, BKITIOYast IOPUCTHIE CMOJIBI MAKPOCETIATOW CTPYKTYPHI W/WIH
MeMOpaHHBIE CTPYKTYphl, B KOTOpPBIX aKTHUBHBIE TPYNIBl XHUMHYECKOTO OOMEHa
OTpaHMYCHBl TOKPHITHEM Ha IMOBEPXHOCTH HEAKTUBHON IMOPUCTOIN BCIIOMOTATENBHOMN
CTPYKTYpPBI, U APyTHE KOMITO3UTHBIE CTPYKTYPHI B JIF000H mpueMiemMoi Gopme, BKITIOYas
YaCTHITHI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aIcOPOSHTHI UMEIOT AuaMeTphl 0,2 MM HITH
MEHee M JOJDKHBl OBITh XHMHYECKHM CTOMKMMH TI0 OTHOIIGHHIO K pacTBopam
KOHIICHTPUPOBAHHOHN COJITHOM KHCIIOTHI, & TAK)KE JOCTATOYHO MPOYHBI (PU3UIECKH, C TEM
9TOOBl WX CBOMCTBAa HE YXYIOIIAJHUCh B OOMEHHBIX KOJOHHAaX. CMOJBI/aIcopOCHTHI
CIICUAJIbHO MPEAHA3HAYUCHBI JJI4 MMOJTYYCHUA KUHCTUKN OUCHDb 6LICTpOI‘O oOMeHa U30TOIOB
ypaHa (IMTENBHOCTh monyoOMeHa MeHee 10 cekyHA) W 00JamaroT BO3MOXKHOCTBIO
paboTath pu Temnepatype B quamazone ot 100°C mxo 200°C.

HNoHoo0MeHHbIe KOJOHHBI (MOHHBI 00MEeH)

Hunuanpuyeckue KoIoHHBI AuameTpoM Oonee 1000 MM Ui yaepKaHUs U TTOAIEPIKAHUS
3aIOJTHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/afCOPOCHTOB, CIICITHAIBHO MIPeIHAa3HAYCHHEIE
WIA TIOATOTOBJCHHBIC Ui OOOTAlllGHUs ypaHa C WCIOJb30BAHUEM HOHOOOMEHHOTO
mporecca. JTH KOIIOHHBI HM3TOTOBIICHBl W3 MaTepualioB (TaKWX, KaK THTaH WIH
(hTOopHpOBAaHHBIC YTJICBOJMOPOAHBIC IIONMMEPHI), CTOHKMX K KOPPO3WH, BEBI3BIBAEMOM
pacTBOpaMH KOHIICHTPUPOBAHHOW COJISHOM KHCIIOTHI, WM 3allMIICHBI MOKPBITHEM U3
TaKUX MaTepHajoB M CrocoOHBI paboTaTh HpU TeMmeparype B auamasoHe oT 100°C
no 200°C u maBnennn Boime 0,7 MIla (102 ¢yHT/KB. Aroiim).

HonoodMeHHBIE cucTeMBI peduiiokca (MOHHBII 00MeH)

a) CrierualibHO TpeIHa3HAYCHHBIE MIIM MOITOTOBICHHBIC CUCTEMbBI XUMUYECKOTO MITH
JNIEKTPOXUMHUUYECKOTO  BOCCTAHOBICHHS  JI1  pEreHepanu  pearcHTa(oB)
XUMHUYECKOTO BOCCTAHOBJICHHSI, UCIIOJBE3YeMOTO(bIX) B KacKaJax MOHOOOMEHHOTO
oboraieHus ypana.

b) CHGLIH&J'H:HO NpeaAHA3HAYCHHBIC WU TOATOTOBJIICHHBIC CUCTECMbI XUMHWYCCKOT'O NN

ANEKTPOXUMHIECKOTO OKHCICHHUS UIS pETeHepally peareHTa(0B) XHMHYECKOTO
OKHCIIEHHS, NCIONB3yeMOro(bIX) B KackaJlax MIOHOOOMEHHOT'0 000TallleHrs ypaHa.
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5.7.

5.7.1.

[NOACHUTEJIBHOE 3AMEYAHUE

B nporiecce MOHOOOMEHHOTO OGOTAIIEHHS B KAauecTBE BOCCTAHABIMBAIOMIETO KATHOHA
MOJKET MCIIONBb30BAThCS, Hampumep, TpexBaneHTHeI Tutan (Ti™), m B 3ToM ciyuae
BOCCTAHOBHTEIbHAS ~ CHCTeMa  Oyxer  BelpaGateiBath  Ti°  TOCpencTBOM
BoccTaHoBieHus Ti™.

B mporecce B kauecTBE OKUCIUTENSI MOXKET UCIIOJIL30BATHCS, HATIPUMED, TPEXBaJICHTHOE
xene3o (Fe™), m B »ToM ciyuyae cucTema okucrieHus OyjerT BeipabarteiBath Fe'
TOCpeICTBOM OKHcieHus Fe'?,

CnenuajabHO npeaHasHaA4Y€HHbIC WM MOAT0TOBJICHHbLIE CUCTEMBbI, oﬁopy)mBaHne Hu
KOMIIOHEHTBI AJIfl UCITOJIb30BAaHUSA B JIa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaXxX

BBOJIHOE 3AMEYAHUE

CymecTByOIUE CUCTEMBI JUIsI 00OTaTUTENbHBIX IPOLIECCOB C MCIIOIb30BAHUEM JIA3€POB
JeNsITca Ha IBe KaTeropuu: Te, B KOTOPBIX pabouell cpenoi sSBISIFOTCS Mapbl aTOMapHOTo
ypaHa, 1 Te, B KOTOPBIX paboueil cpenoii sIBASIOTCS Mapbl yPaHOBOTO coeAnHeHHus. O0mmmMu
Ha3BaHMAMHU JUI TAKUX IIPOLIECCOB SIBJISIOTCS: NIEpBask KaTeropusi — Jla3epHoe pa3zeiieHne
M30TOMOB 1O MeToay aroMapHbix mapoB (AVLIS mmu SILVA); BTOpas kareropus —
MOJIEKYJIApHBI METOA Ja3epHoro pasaeneHus wusoronoB (MLIS wimm MOLIS) u
XMUMUYECKasl peakiys IOCPEACTBOM HM30MpaTeNbHOM M0 M30TONAaM JIa3epHON aKTHUBALMU
(CRISLA). Cucremsbl, 00OpyAOBaHHE W KOMIIOHGHTBI [UII YCTaHOBOK JIa3epHOTO
oOorameHns: BKIIOYAIOT: a) YCTPOKCTBA AJsl MOJaud MapOB METAJUTMUYECKOTO ypaHa (IJs
n30uparenbHO  (OTOMOHHM3AIMK) WIM YCTPOMCTBAa Ul TOAAYM IAapoOB YPaHOBOTO
coenuHECHUS (11 (DOTOMMCCOITMAITIHN WIIH XMUMHUYECKOW aKTHBAIIMH); b) yCTpoOHCTBA I
cOopa oboraieHHoro 1 00eTHEHHOTO METAJUIMYECKOTO ypaHa B KaueCTBE IIPOJYKTa» U
«XBOCTOB» B IIEPBOM KAaTErOpUH U yCTPOMCTBa I cOOpa Pa3OkKEHHBIX WM BBIMLIEAIINX
U3 PEaKLUU COEAMHCHHH B KaueCTBE «IPOJYKTa» M HeoOpabOTaHHOro MaTepHuaia B
KayecTBe «XBOCTOB» BO BTOpPOM Kareropuu; c) paboune JiazepHble CHCTEMBI I
M30HUpaTenbHOro BO30YKISHH H30TONOB ypaHa—235; u d) o6opyaoBaHue 1Jisl TOATOTOBKU
NoJayd M KOHBEPCHM NpPOAyKTa. BcnenacTBue CIOXKHOCTH CHEKTPOCKONHMH aTOMOB M
COEIMHEHUH ypaHa MOKET MOTpeOOBaThCs HCIIONB30BAHKE JIOO0H M3 psAla MMEIOIUXCS
JIa3€pHBIX TEXHOJOTHUI.

[NOACHUTEJIBHOE 3AMEYAHUE

MHuorue u3 KOMIIOHEHTOB, II€PEYUCICHHBIX B O3TOM pasjelie, BCTYMalT B
HEIMOCPEICTBEHHBIN KOHTAKT C TIapaMH METAJUTMYECKOTO YpaHa WU C KUAKOCTHIO, WU C
TEXHOJOTrn4ecKuM ra3zoM, coctosmuM u3 UFe min cmecu u3 UFg u apyrux rasos. Bcee
MMOBEPXHOCTH, KOTOPbIE BCTYIAIOT B KOHTAKT ¢ ypaHoM WU UFs, MOJTHOCTHIO U3TOTOBJICHBI
U3 KOPPO3UECTONKIX MAaTEPHATIOB MM 3aIUIIICHBI TOKPBITUEM U3 TAKUX MaTepuaioB. [[is
HeNed  pasjena, OTHOCSIIETOCSs K KOMIIOHGHTaM OOOpYJOBaHUS [UIS  JIa3epHOTO
o0oraIieHus, MaTepralibl, CTOHKHE K KOPPO3UH, BHI3BIBAEMON ITapaMH WM KUIKOCTSIMHU,
COJZIEPXKAIMMHU METAJUTMYECKUM ypaH WA YPaHOBBIE CIUJIaBbl, BKJIIOYAIOT MOKPBITHIN
OKCHJIOM HTTpHS TpadUT U TAaHTAJ; © MATSPUAJIBI, CTOWKKE K KOPpo3uH, Bbi3biBaeMoii UFs,
BKJIIOYAIOT MEJb, HEP>KABEIOUIYIO CTallb, AIIOMUHUH, aTIOMUHUEBBIC CIUIaBbl, HUKEIb WU
crutaBsbl, conepxamue 60% uukens u 6onee, u ctoiikne K UFs momHOCTRIO GTOpHpOBaHHEIE
YTIIEBOJOPOIHEIC TIOTUMEPHI.

Cucrtembl BoinapuBanust ypana (AVLIS)
CrienManbHO TpeJHA3HAYCHHBIC MM IMOATOTOBJICHHBIE CHCTEMbI BBIIAPHBAHUS YpaHa,

KOTOpBIE€ COJIEP’KaT BBHICOKOMOIIHBIE TTOJIOCOBBIE WIIM PACTPOBBIE 3JEKTPOHHO-IIyUEBbIC
NYLIKH ¢ TIepejaBacMOi MOLIHOCTBIO Ha MUILIEHb Oosee 2,5 kB1/cm.
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5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

Cucrtemsbl 1711 00pa00TKH KHIAKOMeTa/LINYeckoro ypana (AVLIS)

CrnenuanbHO MpeTHa3HAYCHHBIE WU MTOATOTOBIEHHBIE CUCTEMBI JIJIs1 00PaOOTKH KHUIKOTO
MeTasia s PacIUIaBICHHOTO ypaHa WIM YPAHOBBIX CIUIABOB, COCTOSIINE W3 THUIJICH
Y OXJI2XKIAIONIET0 000pyAOBaHUS IS TUTIICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turmn W JApyrHe KOMIIOHEHTBI O3TOM CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT
C PACILIABICHHBIM YPAHOM WX YPAHOBBIMU CIIJIaBAMU, U3TOTOBJICHBI U3 KOPPO3UECTOUKUX
U TEPMOCTOMKHMX MAaTe€pHallOB WM 3allUINCHBl IMOKPBITHEM H3 TAKUX MAaTepHalloB.
[Ipuemiiemble MaTepHaNbl BKIIOYAOT TAHTAJ, TOKPHITHIA OKCHIOM UTTPHS rpaduT, rpadur,
MOKPBITHII OKUCIIAMU JPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB WIH UX CMECSIMU.

Arperatsl 1Jis1 c00pa «IMPOAYKTAa» H «XBOCTOB» MeTAJLJIMYecKoro ypana (AVLIS)

CriermanbHO TipeHa3HauYE€HHBIE WM TTOATOTOBJICHHBIE arperatsl s cOopa «IIpOoayKTay
U «XBOCTOBY» METaJUIMUECKOT'0 ypaHa B KUIAKOH WK TBEPAOH dopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperatoB H3TOTOBIEHBI W3 MaTepHAIOB, CTOMKHWX K HAarpeBy M
KOPPO3HH, BEI3EIBACMOM MapaMi METAJUTMUECKOTO YpaHa WIIH KUAKOCTHIO, WU 3aIIHUIIECHBI
MOKPBITHEM U3 TAKUX MAaTEPHANOB (TaKWX, KaK MOKPBITBIA OKCUIOM UTTPHS TpaduT WiH
TaHTall) ¥ MOTYT BKIIOYATh B ce0s TPyOOIIPOBOBI, KJIATIAHbI, IITYIEPA, «KeI00a», BBOIDI,
TEMJI000MEHHUKHY U KOJUIEKTOPHBIC TUIACTUHBI JJII MATHUTHOTO, 3JIEKTPOCTATUIECKOTO UITH
JIPYTUX METOOB pa3/ieicHUs.

Ko:xyxu pazgeaurensHoro moayJst (AVLIS)

CHeHI/IaHBHO npE€aAHA3HAYCHHBIC I TIOATOTOBJICHHBIC MUINHAPUICCKUC nimn
IIPAMOYTOJIBHBIC KaMCPhI IJIA IOMCUICHHA B HUX UCTOYHHKA MapOB METAJINIMUCCKOI'O YpaHa,
3H€KTpOHHO—J’Iy‘lGBOI>i IMYHIKA U KOJUICKTOPOB (IIPOAYKTa» U «XBOCTOB)».

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH HMEIOT MHO)XECTBO BXOJHBIX OTBEPCTHUH Ui MOAAYU AIIEKTPOIUTAHUS H
BOJBI, OKHA JUIs Ja3€pHBIX IIy4KOB, COCOUHEHUI BaKyyMHBIX HACOCOB, a TakKxKe I
OUAarHOCTUKA M KOHTPOJS KOHTPOJIBHO-U3MEPUTEIbHBIX NPHOOPOB. OHH HMEIOT
NPUCTIOCOONICHUST ISl OTKPBITUSL M 3aKPBITHSA, YTOOBI OO0ECHEeYUTh OOCITY)KHBaHUE
BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoOBbIe pacmiupuTeabHbIe comia (MLIS)

CrienManbHO IpeAHA3HAUYEHHbBIE WM NTOATOTOBJICHHBIE CBEPX3BYKOBBIC PACIIUPUTEIbHbIC
comna i oxnaxneHuss cmeced UFs m Hecymero raza go 150°K wumm Hmke u
koppo3suecroiikue k UFs.

Koanexkropel npoaykra natudgropucroro ypana (MLIS)

CHeI_[I/IaJIBHO MpEAHA3HAUYCHHBIC HUJIM IMOATOTOBJICHHBIC KOJUICKTOPBI TBEPAOTO IPOIYKTA

nsatudropucroro ypana (UFs), cocrosimue u3 QuiabTpa, KONIEKTOPOB YIOApHOTO MU
LIUKJIOHHOTO THIIA M 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 UF6/Hecymero raza (MLIS)

CrnenmansHO TpeIHAa3HAYCHHBIE WU MOATOTOBIICHHBIE KoMIipeccophl Ayt cmeceil UFs u
HECyIIeTo rasza s AIuTenbHoM »skcmuryaTanuu B cpene UFs. KomMmoHeHTHI 3THX
KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYLIMM TIa30M, H3TOTOBJICHBI W3
koppo3uectokux k UF¢ MaTepralioB WK 3alIUIIEHBI TOKPHITUEM U3 TAKUX MaTEPHAIIOB.

YnjorHenus Bpamaiuuxcs saaos (MLIS)

CrneunansHO MpegHa3HaYeHHbIC WIH TOATOTOBICHHBIE YIUIOTHEHHUS BPAIIAIOIINXCS BaJIOB,
YCTaHOBJICHHbIE Ha CTOPOHE MOJa4Yd M Ha CTOPOHE BBIXOJA IS YIUIOTHEHHWS Bala,
COCIMHAIONIETO POTOP KOMITpECcopa C IPUBOIHBIM JIBUTATEIEM, C TEM 4TOOBI 00ECIICIUTh
HaJCKHYI0 TEePMETH3aLUI0, MPEJOTBPALIAIONIYI0 BBIXOJ TEXHOJOIMYECKOro rasza WiIu
HaTeKaHHe BO3[yXa WIH YIDIOTHSIONIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa,
kotopas 3anoyiHeHa cmecbto UFs 1 Hecylero rasa.

Cucrtembl ¢propupoBanus (MLIS)

CriennanbHO TpeTHa3HAYeHHBIE WITH MMOATOTOBJICHHBIE cUcTeMbl 1yt propupoanus UFs
(B TBepoM coctostHun) B UFs (Ta3).

[HOACHUTEJIBHOE 3AMEYAHUE

OTU cucTeMBl MpeaHa3HavYeHbl it (GropupoBanus coopanHoro nopomka UFs B UFg B
HEJSX MOCIeAyIoero coopa B KOHTEHHEpax MPOAYyKTa HiTH JJis mogayu B O1oku MLIS ms
JMOTIONHUTENbHOTO  oboramienus. Ilpu mpuMeHEeHHWM OAHOTO TMOAXO0Ja  PEAKIUS
(hropupoBaHUS MOKET OBITH 3aBEpIlicHA B Mpeeax CHCTEMbI Pa3lICICHUs U30TOMOB, TIc
UAET peakiuss W HEMOCPEICTBEHHOE W3BJICUCHHE W3 KOJUJIEKTOPOB «IIPOIYKTa».
IIpu npuMereHNH ApyTOTO MoaxoAa mopomok UFs MokeT ObITh M3BIICUCH/TIEPEMEIIICH U3
KOJUICKTOPOB  «IPOMyKTa» B  MOAXOMAIIMA  peakTop  (Hampumep,  peaxkTop
C TIBCEBJIOCKMKEHHBIM CIIOEM KaTallu3aTopa, TeNUKOWAABHBIA PEakToOp WU KapoBas
OamrHs) B memax (GTopupoBaHHs. B 000MX ciydasx HCHONB3yeTcs 00OpYyIOBaHHE IS
XpaHeHUs U TepeHoca (Topa (WIM APYTHUX NpHEMIIEMBIX (TOPUPYIOIIUX PEareHTOB)
u 11 cobopa u neperoca UFg.

Macc-cniekrpomerpbl/ucrouyHuku nouos UF6 (MLIS)

CHeHI/IaJIBHO MpEAHaA3HAYCHHBIC WNJIKM MOATOTOBJICHHBIC MAarHUTHBIC WX KBAaJAPYIIOJbHBIC
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE TIPOU3BOANUTE MPAMOM OTOOP Mpod MoJaBaeMol Macchl,
«TIPOAYKTa» WJIM «XBOCTOB» M3 ra30BbIX MOTOKOB UFg 1 obnamaromye mosHeIM HA00pOM
CJIEAYIOIINX XaPAKTEPUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpikaT HMCTOYHUKH HOHOB, M3IOTOBJICHHBIC HW3 HHUXpOMa WJIM MOHCIA
HJIN 3alIAIICHHBIC ITIOKPBITUEM U3 HUX, WA HUKCIIUPOBAHHBIC,

3. COJIepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM,

4. coJiepXkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO I M30TOHOIO aHAIIN3a.
CucreMbl IOAA4YH/CHCTEMBI 0TBOAA IPOLYKTAa» U «XBOCTOB» (MLIS)

CrenmanbHO NpenHa3sHAYEHHBIE WM IOATOTOBJICHHBIE TEXHOJIOTMYECKHE CHCTEMBI HIIU

O60pyI[OBaHI/IG JJIsL 000raTUTEILHBIX YCTAaHOBOK, U3TOTOBJICHHBIC M3 KOppOBHeCTOfIKHX K
UFs MaTepuaioB, WJIN 3aUIICHHBIX ITOKPBITUCM U3 TAKUX MAaTCPUATIOB, BKIIFOUAOIIHNC:
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5.7.12.

5.7.13.

5.8.

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WA CUCTEMBI, HCTonb3yeMblie it nofgaun UFe mos
poriecca 00oTalIeHNS;

b) JaecyonmMaTopsl (WM XOJOJHBIC JIOBYIIKH), WUCIOJNB3yEeMbIC IS BBIBEICHUS
Harpetoro UF¢ U3 mporiecca oboramieHus 11 oceIyIoero nepeMeieHus;

c) CTaHLMU OTBEP)KIACHUS WM OXKHWKEHUs, Hcronb3dyemble U1 BbiBeneHus: UFs u3
mpoiiecca oborareHus: myteM cxkatus u nepesoga UFq B KUIKYIO WM TBEPIYIO
hopmy;

d) CTaHLUHU «IPOAYKT» WM «XBOCTOB», HcCIONb3yemble Ui nepememienus UFg B
KOHTENHEPHI.

Cucremsl otaesenusi UFs oT Hecymero raza (MLIS)

CriennanbHO TpeHa3HAauYEHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otneneHust UFs oT Hecymiero raza. Hecymmm razoM MOXeET OBITh a30T, aprOH WIH IPYTOi
ras.

[OACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHHUE, KaK:

a) KPHOTEHHBIE TEINIOOOMEHHUKH WM KpPUOCENapaTophl, CIIOCOOHBIE CO3/1aBaTh
temnepatypsl —120°C unu MeHee, Uiu

b) OJIOKM KPHOTEHHOTO OXJIAXKACHUS, CIIOCOOHBIE co3aBaTh TemrepaTypsl —120°C nn
MEHee, HIIH
c) xonoHblie ToBymiku UFg, ciocoOHbIe co3naBath Temmeparypsl —20°C wiu MeHee.

Jlazepnble cuctembl (AVLIS, MLIS u CRISLA)

Ha3ep1>1 WK J1a3€PHBIC CUCTEMBI, CIICHHUAJIBHO MPEAHA3HAYCHHBIC HUJIU ITOATOTOBJICHHBIC
IJIA pa3aciiCHUs U30TOIIOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporiecca AVLIS 00BIYHO COCTOUT M3 IBYX JIa3€pOB: JIazepa Ha mapax
MeaM U Jlazepa Ha KpacuTensax. JlazepHas cucrema ansg MLIS o6pI9HO cocTOHT M3 J1a3epa,
paboratomero Ha CO» MM SKCUMEPHOTO J1a3epa M MHOTOXOA0BOH ONTHYECKOH SYeHKH
BpaIAIONINMHUCS 3epKajaMH Ha 00enX cTopoHax. /[ ma3epoB win Ja3epHBIX CUCTEM MPH
oboux mporeccax TpedyeTcst CTa0MIIN3aTop CIIEKTPOBOW YacTOTHI JJisi paboThl B TEUCHUE
JUITUTENBHBIX IEPHOIOB BPEMEHHU.

CnenuajabHO NnpeaAHasHaA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBI, oﬁopyz[m;amle H
KOMIIOHEHTBI VISl MCI0JIb30BaHMUsI HA 000raTUTEJIbHBIX YCTaHOBKaX € IVIa3MEHHBIM
pasaejieHueEM

BBOJAHOE 3AMEYAHUE

IIpu mporecce TIA3MEHHOTO pa3ieNieH s MIa3Ma, COCTOAIIas U3 HOHOB ypaHa, MPOXOIUT
yepe3 2MIEKTPUUYECKOE T0Jie, HACTPOEHHOE HA 4acTOTy HOHHOTO pe3oHanca U™’ ¢ Tem
9TOOBl OHM B TIEPBYIO OYepe[b IMOTJIOMANHM JHEPTHI0 M YBEIMUMBAICA JUAMETP HX
IITONOPOOGPA3HEIX OopOHT. MOHBI C NPOXOXKJIEGHHEM II0 OOJNbIIEMY JHAMETPY
3aXBaTHIBAIOTCA JUIA 0Opa3oBaHMS NPoAykTa, 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.

o0pa3zoBaHa NOCPEICTBOM MOHU3ALMH YPAaHOBOTO Mapa, COACPKUTCS B BAKYYMHOU Kamepe
C MarHuTHBIM TIOJIeM BBICOKOH HANpsIYKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO
CBEPXIPOBOALIET0 MarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CUCTEMBI ITPOLIECCA BKIIOYAIOT
CHCTEMY T'€Hepaly YPaHOBOH IIa3Mbl, pa3AeIUTENbHBI MOAYNb CO CBEPXIIPOBOISIINM
MarHiTOM U CUCTEMbI U3BJICUCHHS MeTaa Ui cOopa «IPOoyKTa» U «XBOCTOBY.

MI/IKPOBOJ’IHOBBIC HCTOYHUKHU IHCPIUHU U AHTCHHDBI

CrenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIE MUKPOBOJHOBBIC HWCTOYHUKH
SHEPTUU U aHTEHHBI JIJISl TEHEePaIlMi WM YCKOPEHUSI HOHOB U 001aJafolie CIe Iy oIIMA
xapaktepuctukamu: dactota Bbime 30T um cpemHss BBIXOAHAS MOIIHOCTH IS
re’eparu noHoB oonee 50 kBT.

CoseHouabl 1151 BO30YK/AeHUS HOHOB

CrenmansHO TIpeAHA3HAYCHHBIC WII TIOTOTOBICHHBIC COJICHOUIBI U PATHOIaCTOTHOTO
BO30YXKICHUS MOHOB B auama3oHe uactor Oonee 100 k[ u crmocoOHBIE paboTarh mpu
cpenHeit MmomHocTH Oonee 40 kBT.

CucteMbl reHepanuy YPaHOBOH IJIa3Mbl

CrnenmanbHO TIpeHAa3HA4YeHHbIE WJIM TOATOTOBJICHHBIE CHUCTEMBI T€HEepalludl YpaHOBOM
IIa3Mbl, KOTOpBIE MOTYT COJEpXkaThb BBICOKOMOIIHBIE IIOJOCOBBIE WM PACTPOBBIC
3JIEKTPOHHO-Ty4€eBbIE MYIIKH C IIepeAaBaeMol MOIHOCTBIO HA MUIIEHE Oojiee 2,5 kB1/cM.

CucTeMbl 1J151 00padOTKH KUAKOMETAJIMYECKOT0 ypaHa

CrienuanbHO TpeHa3HAUYCHHBIC WM TOATOTOBICHHBIC CUCTEMBI 111 00paOOTKH JKUIKOTO
MeTallla JJIs PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIHME M3 TUTIIEH H
OXJIQXKTAFOIIETO 000PYOBAHUS TSI TUTJICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm w fApyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT C
pacIUIaBICHHBIM YPaHOM WM YPAHOBBIMHU CIJIABAMU, U3TOTOBJICHBI U3 KOPPO3UECTOMKHX U
TEPMOCTOWKHUX MaTepHajoB WM 3aIIMIIEHBl TOKPBITUEM W3 TaKUX MaTepUaloB.
[Tpuemiiemble MaTepuanbl BKIIOYAOT TAHTAJ, TOKPHITHIA OKCHIOM UTTPHA rpaduT, rpadur,
MOKPBITHIH OKUCIIAMH JPYTUX PEAKO3EMENIbHBIX 3JIEMEHTOB I MX CMECSIMH.

Arperatsbl 1151 c00pa «IPOAYKTA» H «XBOCTOB» METANJIMYECKOr0 ypaHa

CriennaibHO MpeJHa3HaYeHHBIE WIIH ITOATOTOBJICHHBIE arperarsl A cOopa «IpoayKTa» U
«XBOCTOB» [UI METAJJIMYECKOro ypaHa B TBepAoi ¢opme. Dtu arperatsl s cOopa
M3rOTOBJIEHBl M3 MaTEpPHAaJOB, CTOMKUX K HarpeBy M KOPPO3HMHM, BBI3bIBAEMON NapamMu
METAJUTMYECKOTO ypaHa, TaKuX, Kak TpaduT, HOKPHITHII OKCHIOM UTTPUS, NN TaHTaJ, WIH
3alIUIICHBI MOKPBITHEM U3 TAKUX MaTepHaJIOB.

Koskyxu pazaenTebHOro MoayJis
Hunuaapuyeckue Kamepbl, CIEHalbHO TNpeJHa3HadeHHbIe WM TOATOTOBJIEHHBIE IS
UCIOJb30BaHUS Ha OOOTATUTENIBHBIX YCTAaHOBKAaX C IUIA3MEHHBIM pas3felicHUeM, Ui

INOMCIICHHUA B HHUX MHNCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHCPIrETHUYCCKOTO COJICHOUAA
paanuo4acCTOThI U KOJUIEKTOPOB KIIPOAYKTA» U «XBOCTOB).
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5.9.

5.9.1.

[NOACHUTEJIbBHOE 3AMEYAHUNE

Ot KOXYXHU HMCIOT MHOKECTBO BXOIHBIX OTBepCTI/Iﬁ AJId ToJga4u BJICKTPOIIMTaHuA,
COCI[I/IHGHI/II\/'I ,E[I/I(I)(by:’)I/IOHHBIX HAaCOCOB, a TAKKEC IJIA JUATrHOCTUKU U KOHTPOJISI KOHTPOJILHO-
HU3MCPUTCIIbHBIX HpI/I60pOB. OHHU HMEIOT HpI/ICHOCO6J'I€HI/I$I IJIL OTKPBITHA W 3aKPbITHA,
9TOOBI 00ECIEeUYnTh 06CJ'Iy>KI/IBaHI/Ie BHYTPECHHUX KOMIIOHCHTOB, W H3IOTOBJICHBI W3
COOTBETCTBYIOIINX HEMArHUTHBIX MAaTCPUAIOB, TAKNX, KaK HEPKABCIOLIasa CTaJIb.

CnenuajabHO NpeaAHasHA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyuonaﬂne H
KOMIIOHEHTBI AJIA HCITOJIb30BAHUS HA YCTAHOBKAX 3JICKTPOMAIrHUTHOI'O o0oramieHusl.

BBOJIHOE 3AMEYAHUE

Ilpm >IEeKTPOMArHWTHOM TIPOIECCE HMOHBI METAJUIMYECKOTO ypaHa, IIOJydeHHbIE
MOCPEJICTBOM MOHU3AIMY ITHTAIOIIET0 MaTepraia u3 coneit (00sraao UCly), yckopstoTes u
OPOXOIAT Yepe3 MarHUTHOE IMOJe, KOTOpPOE 3acTaBiIsieT WOHBI Pa3IMYHBIX H30TOIOB
IPOXOAWUTH IO  Pa3NM4YHbBIM  HampaBieHUsM.  OCHOBHBIMH  KOMITOHCHTaMH
JIEKTPOMArHUTHOTO ~HM30TOITHOTO ~ CerapaTopa SBISAIOTCA: MarHUTHOE TIIOJIe M
OTKJIOHCHHMSI/pa3ieNeHs] U30TONOB MOHHOTO Iy4YKa, HCTOYHHKAa MOHOB C €r0 CHCTEMOH
YCKOPEHUSI, U CUCTEMBI cOOopa OTJEJICHHBIX HOHOB. BeromMorarenbHble CUCTEMBI ISl 9TOTO
mporecca  BKIIOYAIOT — CHCTEMY  CHAO)KEHHMS  MAarHUTHOW — DHEPIrHeH, CHCTEMBI
BBICOKOBOJIBTHOTO IIMTaHWA HWCTOYHHMKA HMOHOB, BAKYYMHYIO CHUCTEMY H O6HH/IprIe
CHCTEMBI XHMHUYECKOH 00paOOTKH [Tl BOCCTAHOBJICHHS ITPOTYKTA U OUYUCTKH/pEreHepaiiu
KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

3J’I€KTpOMaI‘HI/ITHLIe cenapaTopbl HU30TOIIOB, criecnuaJibHO npe€aAHa3HAUYCHHBIC
WJIK IOATOTOBJICHHBIC AJId PA3JACIICHUA U30TOIIOB ypaHa, U 060py2[0BaHI/I€ 1 KOMIIOHCHTBI
JJIA 3TOT0, BKIIIOYas:

a) HcTouHnKY HOHOB

CrenuansHo peaHa3HaAYCHHBIC WA IIOATOTOBJICHHEIE OTJENBHEIE
WJIM MHOTOYHMCJICHHBIC MCTOUYHUKHA MOHOB YpaHa, COCTOSIINE M3 MCTOYHMKA Tapa,
WOHU3aTOpPa W YCKOPWUTENS IydYKa, W3rOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTEepUaJIOB, TaKMX, KaK rpadur, HEp:KaBeroIllas CTajlb MU MEIb, U CIOCOOHBIX
obecrieunBaTh 00MTHI TOK B myuke HOHOB 50 MA wu Gonee.

b)  KomiexTopsl HOHOB

KonnexkropHble MIacTHHBL, HMEIOIIKE OBE WM Oojiee IIeNU U Ma3a, CHeHUaNbHO
IpeaHa3HaYeHHbIC WM HOATOTOBICHHBIC Ul cOOpa MyYKOB HOHOB 00OTAIIEHHOTO
1 00€HEHHOT0 ypaHa ¥ N3TOTOBJICHHBIE U3 COOTBETCTBYIOIUX MATEPUAIIOB, TAKHX,
KakK rpadut uim HepKaBerolias CTalb.

c) BakyymHbIe KOKyXH
CrieruanibHO TIpeHa3HAYCHHBIC WM TIOATOTOBIICHHBIC BaKyyMHBIC KOXKYXHU IS
AIEKTPOMAarHUTHBIX CENapaTOpOB ypaHAa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIINX

HEMAarHUTHBIX MaTePUAJIOB, TAKUX, KaK HEP)KABEIOIIas CTalb, U MPEAHA3HAUCHHBIC
1t pabotel npu nasnennu 0,1 [1a nnm Huke.
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5.9.2.

5.9.3.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM CIELUaIbHO INPEIHA3HAYEHB! U1 MOMELICHUS B HUX HCTOYHHKOB
WOHOB, KOJUIEKTOPHBIX ITACTUH M BOJOOXJAXKJAEMBIX BKIAABIIIEH M HMEIOT
MPUCHOCOONIEHHS Uil COoeAMHeHUH NN QY3HOHHBIX HACOCOB M MPUCHIOCOOJICHHS
IUIS1 OTKPBITHS M 3aKPBITHS B LENSX U3BJICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarauTHbIC TIOJTIOCHBIE HAKOHEYHUKHU

CrieruanibHO  TIpeHa3HAUYEHHBIE WM TIOATOTOBJICHHBIE MarHWTHBIE ITOJIFOCHBIE
HAaKOHCYHUKHU, UMEIOIINE auaMeTp Ooyiee 2 M, UCHOJIb3yeMbIe JIsi 00eCIeueHUs
MMOCTOSTHHOTO MAarHUTHOTO TTOJISI B 3JIEKTPOMArHUTHOM CETapaTope U30TOIMOB U M
MepPEeHOCa MAarHUTHOTO TTOJISI MEXy PACIIONIOKEHHBIMH PSIIOM CelapaTopaMu.

BbICOKOBOJIbTHbIE HCTOYHUKH MUTAHMS

CrieluaibHO TpPEJHA3HAYCHHBIC WM TOATOTOBICHHBIC BBICOKOBOJILTHBIC HCTOUYHUKH
MUTaHUA JUIS WCTOYHUKOB HMOHOB, OOJaNaloliie TIOJHBIM Ha0OpOM  CIEIYHOIIUX
XapaKTePUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKHME, BBIXOJHOE HANpsHKCHHE
20000 B umm Oomee, BeIXOomHOM TOK 1 A wnm Oosee U crabunm3anus HaMPsHKCHES
menee 0,01% B TeueHue 8 4acoB.

HcTOYHNKY TUTAHUS 3JEKTPOMArHuTOoB

CriennanbHO TIpeHA3HAYEHHBIE WM TOJTOTOBICHHBIE MOIIHBIE WUCTOYHHKH TMUTAHHS
MMOCTOSTHHOTO TOKa JUIS DJIEKTPOMAarHUTOB, 00JaafolIne TOJHBIM HA0OpOM CIIEHYIOIINX
XapaKTePUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A uiau Oonee mpu
HanpspkeHnn 100 B wnm Oonee, mpu cTabwim3anuy 1Mo TOKY WIM HANPSHKEHUIO MEHEe
0,01% B TeucHue 8 Jacos.

YcraHoBKM Ui TPOU3BOJACTBA TSXKeEJIOW BOAbI, JeiliTepus U JdeHTepueBbIX
coelMHEHN U 00opyl0BaHHe, CIeUATbHO NMpeIHA3HAYeHHOe WJIH MOATO0TOBJIEHHOE
JJIS1 TOr0

BBOJAHOE 3AMEYAHUE

Tsokenyro BOMYy MOXHO TPOW3BOIUTH, HWCIONB3YsS pasiuyHble mporecchl. OaHAKO
KOMMEPUYECKH BBITOHBIMHE SBJISIFOTCS JIBa TPOIIECCA: POIECC H30TOMHOTO 0OMEHa BOJIBI U
cepoBojiopoa (mporecc GS) u mporecc U30TOMHOTO 00MEHa aMMHUaKa i BOJOPOJIA.

[ponecc GS ocHOBaH Ha 0OOMEHE BOIOPOJA U ICHTEpHsI MEXKIY BOJOH U CEPOBOAOPOIOM B
CHCTEME KOJIOHH, KOTOPbIE IKCIUTyaTUPYIOTCS C XOJIOJHOM BEpXHEW CeKiued W ropsyein
HIWKHEW cexuueil. Bona Teuer BHU3 MO KOJIOHHAM, B TO BpEMsl KaKk CEPOBOJOPOJIHBIN ra3
HUPKYJIUPYET OT JHA K BEpIIMHE KOJOHH. (s comeicTBHUS CMEUIMBAHUIO ra3a U BOJIbI
UCIIONIb3YETCA P AbIpUaThIX JOTKOB. [edTepuii mepememiaercss B BOLYy HpPU HU3ZKUX
TeMIepaTypax ¥ B CEpOBOJOPOA MPH BBHICOKHX Temmeparypax. OforameHHbIe eHTepuemM
ra3 Wik BOJia YIAJSIOTCS U3 KOJOHH IMEPBOM CTYNMEHU Ha CTHIKE TOPSYMX U XOJOTHBIX
CEKIIM, U MpollecC MOBTOPSETCSA B KOJIOHHAX cienyrouel cryneHu. [Ipoaykt nocnegHeit
(hazer — Boma, oborameHHas aedtepueM 1m0 30%, HampaBiseTCs B IUCTHIUISIIHOHHYIO
YCTAHOBKY IS MPOU3BOJCTBA PEAKTOPHO-YUCTOU TsDKEIOW BOAbl, T.e. 99,75% oxucu
JleUTepus.

B mnmpounecce oOMeHa MCXKAY aMMHAKOM H BOAOPOAOM MOXKHO U3BJICKATH HeﬁTepHﬁ nus3

CUHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUIAKUM aMMHUAKOM B IPUCYTCTBUU KaTaJld3aTopa.
CunTe3-Ta3 nojgaercss B OOMEHHbIE KOJOHHBI M 3aTeM B aMMHAYHBII KOHBepTep. BHyTpH
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6.1.

6.2.

KOJIOHH a3 MOJHUMAETCA OT JIHA K BEpPLIMHE, B TO BpeMsI KaK XUAKUNA aMMHUAK TE€YET OT
BEpIIMHBI KO JAHY. JlelTepuil B CUHTE3-ra3e JIMIIAeTCs BOAOPOJAa M KOHLEHTPUPYETCA
B aMMHake. AMMHUAK TMOCTyHaeT 3aTeéM B YCTAHOBKY ISl KPEKMHra aMMHaka Ha JHe
KOJIOHHBI, TOTAa Kak Ta3 coOuWpaeTcs B aMMHAYHOM KOHBEpTEpe Ha BepIIUHE.
Ha nocnenmyrommx cTymeHsX MPOWUCXOAWT JanbHeimmee oOorameHne, W IyTeM
OKOHYATEIbHON JMCTWLUIALIMU MPOU3BOAUTCS PEAKTOPHO-uMcTas Tskenas Boja. Ilomaua
CUHTE3-Ta3a MOXKET OBbITh O0ecliedYeHa aMMHAYHON YCTaHOBKOM, KOTOPasi B CBOIO OYepe/ib
MOJKET OBITH COOpPY’K€Ha BMECTE C YCTAHOBKOH UIsI TPOM3BOCTBA TSHKEIIOW BOMBI ITyTEM
M30TOITHOTO OOMEHa aMMHaKa 1 Bojopojia. B mporiecce ammMnayHoO-BOIOpOIHOTO OOMEHa B
Ka4eCTBE MCTOYHUKA UCXOTHOTO JCHTEPUs MOXKET TaKXKe UCIIOIb30BaThCsS OOBIYHAS BOJIA.

MHorue npeaMeThl KIIF0UYEBOr0 000PYI0BaHUS IJIs1 yCTAHOBOK 10 TIPOM3BOJICTBY TSIKEIOH
BOJBI, HCIIONB3YIONUX Tporecckl GS WM aMMHAYHO-BOJAOPOTHOTO OOMEHa, ITHPOKO
pacrpocTpaHeHbl B HEKOTOPBIX OTPaciaX HEPTEXUMHUECKOW IPOMBINIICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOMBIINX YCTAHOBOK, UCHOIB3YyrOIMUX mporece GS. OmHako
HEMHOTHE TIpeIMeTHl 000pyIOoBaHUS SBISIIOTCA craHgapTHeIMU. [Ipomeccsr  GS
1 aMMUA9HO-BOJOPOTHOTO oOMeHa TpeOyroT o0paboTkn  OONBIIMX  KOJHUYECTB
BOCILIAMCHSIOIIUXCS, KOPPO3HMOHHBIX W TOKCHUYHBIX JKUAKOCTEH MpPH TOBBIIICHHOM
nmaBineHnu. COOTBETCTBEHHO IIpH  pa3paboTKe CTaHIAPTOB M0 TPOCKTHPOBAHHIO
M DKCIUTyaTaIuy U1 YCTAHOBOK M 000PYTOBaHHMS, FICTIONB3YIONINX 3TH MPOLECCHI, CIIeAyeT
YACNATH OOJBIIOE BHUMAHHE MOJI00PY MATEPHAIOB U MX XapaKTEPHCTHKAM C TE€M, YTOOBI
00eCneunTh JUTMTEIBHBIN CPOK CIIy)KObl TPH COXPAaHCHHHM BBICOKOM 0€30MacHOCTH H
HagekHocTdu.  OmpezerneHne  MacIiTabOB — OOYCIOBIMBACTCS — TJIABHBIM — 00pa3oM
COOOpaXCHUSMU SKOHOMUKHM M HeoOxomumocTd. Takum oOpa3oM, OoJjbllas 4YacTb
MPEeIMETOB 000y I0BAHMS H3TOTOBJISICTCS B COOTBETCTBHU C TPEOOBAHUSAMH 3aKa34YMKa.

Haxoneu, cnenyer orMeTuTh, 4YTO Kak B mporecce GS, Tak u B Ipolecce
aMMHaYHO-BOJOPOAHOTO OOMEHa, MpeaMeThl 000pYAOBaHUS, KOTOPHIE IO OTIEIHHOCTH
HE MPE€AHA3HAYCHBI WJIM MOATOTOBJICHBI CIICIUAIBHO JId ITPOU3BOJACTBA TSDKEIJION BOJBI,
MOTYT COOMPATHCSI B CUCTEMBI, CICIUATBHO MTPEIHA3HAYCHHBIC WIIH MTOATOTOBIICHHBIC IS
MIPOU3BOJCTBA TsDKENOW BOAbL. [IprMepamul TakuX CHUCTEM, TNPUMEHSIEMBIX B O0OWX
TpoIieccax, ABISIOTCSA CHCTEMa KaTAIMTHYECKOTO KPEKHHTa, WCIOJb3yeMasi B IMpoIecce
oOMeHa aMMUaKa ¥ BOJOPO/Ia, M JUCTHUILISIIMOHHBIE CUCTEMBI, HCIIOJIb3YEMbIC B MPOIIECCE
OKOHYATENFHOW KOHIEHTPAIlMM  TSDKEIOW  BOJABI, JOBOIANIEH €€ 110 YpPOBHSA
PEaKTOPHO-YUCTOM.

IIpeameTs 060pyIOBaHUS, KOTOPBIE CIIEITAATILHO MTPEAHA3HAYCHBI HITH ITOATOTOBIICHBI IS
MPOU3BOJCTBA TSDKENON BOJBI MyTEM HCIIOJNB30BaHUS JIHOO0 Tpoliecca OOMEHa BOJIBI H
CepoBOIOpO/Ia, MO0 Tporiecca oOMeHa aMMHaKa U BOJOPO/Ia, BKITFOYAIOT:

Bopo-cepoBonopoarbie 00MeHHbIE KOJOHHBI

OOMeHHBIE KOJIOHHBI, M3TOTAaBIMBAacMble M3 MEJIKO3EPHHCTON YIIEpOANUCTON CTanmn
(manpumep, ASTM A516), mmamerpom ot 6 M (20 dyroB) mo 9m (30 dyroB),
KOTOpBIE MOTYT JKCIUTyaTHPOBAaThCS TpPH MAaBICHWM CBblle wuid pasHOM 2 MIla
(300 ¢yHT/KB. MIOKM) U UMEIOT KOPPO3UOHHKIN JIOMYCK B 6 MM HIIM OOJIBIIIE, CIICIIHAIEHO
NpeAHa3HA4YeHbl WM TIOATOTOBIEHBI Uit IPOM3BOJCTBA TSDKENOW BOABI ITyTEM
UCIIOJIb30BAHMS IIPOLiecca U30TOMHOTO OOMEHA BOABI H CEPOBOIOPOIA.

TI'azopyBKH M KOMIIpECCOPBI
OpnocTyneH4atsie, MatoHanopHele (T.e. 0,2 MIla unmu 30 ¢yHT/KB. q10HM) IIEHTPOOEIKHBIE
ra3olyBKH WM KOMIIPECCOPHI JUIS LHUPKYJSIHMU CEpOBOJOPONHOro rasza (T.e. rasa,

conaepxariero 6omee 70% H,S), cnernuanbHo npeqHa3HauYeHHBIC WM TOATOTOBICHHBIC TSI
MPOU3BOJACTBA TSDKENOW BOJBI IyTEM WCIOJIB30BAaHUS Mpoliecca OOMEHa BOABI H
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6.3.

6.4.

6.5.

6.6.

6.7.

CepoBOAOpOA. OTH Ta30QyBKHM WM KOMIIPECCOPBl HMEIOT HPOM3BOIUTENBHOCTE,
3

OpeBBIIIAONYI0 WM  paBHylo 56 m”/c. (120 000 SCFM) mnpwm 3KCITyaTanuu o[

JaBlieHHEM, TpeBblmaommM uid paBHbiM 1,8 MIla (260 ¢yHT/KB. A10iiM) Ha BXOJeE, U

CHa0XXEeHBI CATbHUKAMH, YCTOWYHBBIMH K Bo3eHCTBHUIO H»S.

AMMHAYHO-BOJOPOIHbIEe 00MEHHbIE KOJOHHBI

AMMMaYHO-BOIOPOAHEIE OOMEHHBIE KOJIOHHBI BBICOTOH Ooylee wiM paBHOW 35 M
(114,3 pyroB) auamerpom ot 1,5 M (4,9 dyroB) mo 2,5 M (8,2 PpyToB), KOTOPHIE MOTYT
9KCIUTyaTUPOBATHCS TOA JaBlieHHeM, npeBbimatommM 15 MIla (2225 ¢yHT/KB. mi0iM),
CIELUAIFHO NpeAHA3HAuYCHHbIE WIKM HMOATOTOBJICHHBIC IJIS1 IPOU3BOACTBA TSKETIOH BOABI
MyTeM HCIOJB30BaHMS Ipoliecca oOMeHa aMMHaka M BOAOPOAA. JTH KOJIOHHBI MMEIOT
TaKKe M0 MEHbBIIEH Mepe 0JHO 0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO KE JUAMETPa, YTO
U LWIMHIpPUYECKas 4YacTb, Yepe3 KOTOPYI0 MOTYT BCTaBISTbCA WM BBIHUMATHCS
BHYTPEHHHE 4aCTH KOJIOHHBI.

BHyTpeHHHe YaCTU KOJOHHBI U CTYIIEHYATBIC HACOCHI

BuyTpenHue 9acTy KOJOHHBI M CTYIICHYATHIC HACOCHI, CIICITUATBHO MIPEeIHA3HAUYCHHEIC WU
MOATOTOBJICHHBIE JJI KOJIOHH IS MPOU3BOJCTBA TXKEIOM BOMBI IMTyTEM HCIOJIb30BAHUS
mporiecca aMMHadHO-BOJIOPOAHOTO OOMEHa. BHyTpeHHHE YacTH KOJOHHBI BKIIIOYAIOT
CIICIUATBHO TIPETHA3HAYCHHBICE KOHTAKTOPHI MEXIY CTYICHSMH, COICHCTBYIOIIHEC
TECHOMY KOHTAaKTy Tra3a U >KUAKOCTH. CTyleHYaThle HAacOChl BKIIOYAIOT CHEIHAbHO
MpeHa3HaYeHHBIC MOTPYKaeMbIe B )KUKOCTh HACOCHI TS IIUPKYIISIIIAN KUAKOTO aMMHAaKa
B IIpefiesiax 00beMa KOHTAaKTOPOB, HAXOSMIINXCSI BHYTPH CTyIIEHEH KOJIOHH.

YcraHoBKH AJIsl KPEKUHTa aMMHUaKa

YcTraHOBKH ISl KpEKHMHTa aMMHaKa, SKCIUTyaTUPyEeMble IO/ IaBJICHUEM, TPEBBIIAIONIAM
wm paBHeiM 3 MIla (450 ¢yHT/KB. Af0iiM), CIENUMANBHO TpeIHA3HAYCHHBIE WIIH
HOATOTOBJICHHBIE UIS TPOM3BOACTBA TSDKEIOH BOIBI ITyTEM HCIIOIB30BAHMS IIpoIecca
M30TOIMHOr0 00OMEHa aMMHaKa ¥ BOJIOPO/a.

HNHdpakpacHbie aHAIU3ATOPHI NOTJIOLIEHUS

WHdpakpacHble aHANIM3aTOPBl  IMOTJIOMICHHS, CHOCOOHBIC OCYIICCTBISATH — aHAIH3
COOTHOIIICHHUS MEXAY BOJAOPOJOM H JIEHTepHueM B peallbHOM Macmitabe BpeMeHH, KOTraa
KOHIICHTPAINH AeUTepHs paBHBI MK TpeBhImaoT 90%.

Karaautuyeckue neun

Karanutnyeckue neun ans nepepabOTKH 00OTrameHHOro AeHTeprueBoro ra3a B TSKETYIO
BOJZly, CIELHAIBHO MpeIHa3HAUYCHHbBIE WIIM MOATOTOBJICHHBIC ISl POU3BOACTBA TXKEION
BOJIbI ITyTEM HCIIONb30BaHMS IPOLECCa N30TOITHOT0 0OMEHAa aMMHAaKa M BOLOPOJa.

YcTaHOBKHM AJ15 KOHBEPCHHU ypaHa M 000py10BaHHe, CIIENHAJLHO MpeIHA3HAYEeHHOe
WIM NOAr0TOBJIEHHOE AJI 3TOT0

BBOJAHOE 3AMEYAHUE

B ycraHoBKax M cucTeMax AN KOHBEPCHM ypaHa MOXET OCYIIECTBIATHCS OIOHO WIU
HECKOJIBKO MPEBPAIICHUN M3 OJHOTO XMMHUYECKOrO M30TONA ypaHa B ApPYyToH, BKIHOYas:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pyasl B UOs, koueepcuio UO3 B UO,, KOHBEPCHIO
okucelt ypana B UF4 nunu UFg, kouBepcuro UF, B UFg, kouBepcuro UFg B UF4, KOHBEpcUio
UF4 B MeTajuinueckuil ypan u KoHBepcHio gropunoB ypana B UO,. MHOrue KiroueBbie
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7.1.

7.2.

7.3.

7.4.

KOMIIOHEHTHl 00OpYIOBaHMsS YCTaHOBOK JUIS KOHBEPCHHM YpaHA XapakTEepPHbI s
HEKOTOPBIX CEKTOPOB XHMHYECKOH oOpadarhiBarollell MpOMBIIUIEHHOCTH. Hampumep,
BUABI OOOPYIOBaHMSA, MCHOJIB3YEMOIO B JTHX MpPOLEccax, MOTYT BKIIOYaTh: MeEUH,
KapyCelbHBIE IIEYM, PEAKTOPBI C ICEBIOOXKIKEHHBIM CJIOEM KaTaau3aTopa, >KapoBbIE
peaKkTopHbIE OamiHW, S>KUAKOCTHBIE LEHTPUGYIH, ITUCTWULILIMOHHBIE KOJOHHBI U
JKUKOCTHO-KMIKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBL. OIHAaKO HE MHOTHE KOMIIOHEHTHI
000pYIOBaHHUS HMEIOTCA B «TOTOBOM BHAE»; OONBIIMHCTBO W3 HUX JOJDKHBI OBITh
HOATOTOBJICHB! COIJIACHO TPEeOOBaHMSIM M CIeUU(pHUKALMsAM 3aKa3uuka. B HEKOTOphIX
cIy4yasx TpeOyeTcsl YYWTHIBaTh CIEHUAIbHBIE IPOEKTHBIE W KOHCTPYKTOPCKHE
0COOEHHOCTH ISl 3allUTHl OT arpecCMBHBIX CBOMCTB HEKOTOPHIX M3 0OpadaThIBaeMBIX
xummdeckux Bemiects (HF, F», CIF; u ¢dTopunst ypana). Hakonen, ciieyetT OTMETHTD, 4TO
BO BCEX Ipoleccax KOHBEPCHU ypaHa KOMIIOHEHTHI 00OpYyHOBaHUS, KOTOPbIE OTAEIBHO
CIELUAIFHO HE MpeJHa3HaYeHbl WIK MOATOTOBIEHBI IJIsi KOHBEPCHH ypaHa, MOTYT OBITh
00BbEIMHEHBl B CHUCTEMBI, KOTOpBIE CHELUAIBHO NpEeAHa3HAuYeHbl WM IOATOTOBIICHBI
JUTS ICTIOIb30BaHMs B LIENSIX KOHBEPCUH YPaHa.

CnenuajbHO NpeJHA3HAYEHHbIE MJIM INOATOTOBJICHHbIE CHUCTEMbI /sl KOHBEPCHH
KOHIIeHTPaToB ypaHoBoii pyasl B UO3

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcus kxoHuenrpatoB ypanoBod pyasl B UOs MOXKeT OCYLIECTBIATHCS CHayana
IOCPEJCTBOM DPACTBOPEHUS PyIbl B Aa30THOH KHCIOTE M SKCTPAKLUUHM OYHUILEHHOTO
reKcarujpara ypaHWIIWHUTpaTa C TOMOIIBI0 TaKOTO PAcTBOPHUTENS, KaK TPHOYTHUI
¢docdar. 3areMm rekcaruapaT ypaHuiguHUTpata npeodpaszyercs B UO3 nub0 mocpecTBoM
KOHLIEHTpalUd M JACHUTPALUH, JUOO0 IOCPEACTBOM HEHTpaIM3alMKd Ta3000pa3HbIM
aMMHaKOM JJIS IOJTy4EHHUs TnypaHaTa aMMOHHUS C TOCHIeAyoNel GruibTparue, CymKon u
KaJbIIUHUPOBAHUEM.

CrnennajabHO NpeaHasHAYCHHbIC WM MOATOTOBJICHHDbIC CUCTEMbI /IJ1 KOHBEPCUU U0O;
B UF 6

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO3; B UFs MOXET OCYIIECTBISITHCS HETOCPEACTBEHHO (HTOPHPOBAHUEM.
Jliis mporecca TpedyeTcss HCTOYHUK ra3000pa3Horo ropa WK TpeX(hTOPUCTOTO XJI0pa.

CrnenuajabHO NpeaHasHAYCHHbIC WM MOATOTOBJICHHDbIC CUCTEMbI /IJ1 KOHBEPCUU U0O;
B UOz

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO; MOXKET OCYIIECTBIATHCS TOCPEACTBOM BoccTaHoBiIeHUS UQO3
Fa3006p33HbIM KPE€KHHT-aMMHUaKOM HUJIK BOJAOPOIOM.

CrnennajabHO NpeaHasHAYCHHbIC WM MOATOTOBJICHHDbIC CUCTEMbI /IJ1 KOHBEPCUU U0,
B UF 4

[NTOACHUTEJIBHOE 3AMEYAHUE

Komeepcus UQO, B UFs MOXET OCYIIECTBIATHCSA TmocpenctBoM peakmum UQO; ¢
razoo0pasHeM GTopucteiM Bomoponaom (HF) mpu temmepatype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenmnajibHoO npeaAHasHA4YCHHbIC WJIH MOATOTOBJCHHbBIC CHCTEMBI /1J11 KOHBEPCUHN UF4
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UFs ocymiecTBiseTcsl MOCPEACTBOM 3IK30TEPMHUUYECKON peakiiuu
c propom B peakropHoii OamHe. UFs KOHAGHCHpYETCS M3 TOPSYMX JIETYYMX Ta30B
MTOCPEICTBOM IPOMYCKaHHUS MOTOKA ra3a 4epe3 XOJOTHYI0 JIOBYIIKY, OXJIAXKIECHHYIO JI0
—10°C. s mpomiecca TpeOyeTcss HCTOYHUK Tra3000pa3Horo ¢ropa.

CrnenmaJibHO pefHa3HAYeHHbIE WJIH NMOAT0TOBJIEHHbIe cucTeMbl 1151 koHBepcuu UF4
B MeTAJLNIMYeCKUid ypaH

[NTOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UFs; B Merauimyeckuii ypaH OCYIISCTBISETCS IOCPEICTBOM  €r0
BOCCTAHOBJICHHUSI MarHueM (KpYyIMHbIC MAPTHH) WK KaIbIllHeM (Malble mapTuu). Peakius
OCYIIECTBIISAETCS TIPH TeMITepaTypax BhIIIe TOYKHY IutaBienus ypada (1130°C).

CrnenMa/IbHO NpeIHA3HAYEHHbIE HJIH MOAT0TOBJEeHHbIE cucTeMbl 1151 KonBepcuu UF
B UO,

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UO; MOXKET OCYIIECTBISATHCS MOCPEACTBOM OJHOTO U3 TPEX MPOIIECCOB.
B nepBom nponecce UFs BoccranaBnuBaercst u rugponusyercs B UO> ¢ HCHONBb30BaHHEM
Bojiopona u mapa. Bo Bropom mpomecce UF¢ rumponmsyercs pacTBOpEHHEM B BOJIE,
JUIL OCRKJCHUSL ~ JWypaHata aMMOHHs — jgo0aBiseTcss aMMuaK, a  JdypaHar
BocctanaBiuBaetcs B UO, Bogoponom npu temnepatype 820°C. Ilpu TpeThem mpoiiecce
razoo0pasnbie UFs, CO; 1 NH; cMernBatoTes B Boge, ocaxaasi ypaHWIKapOOHAT aMMOHHSI.
YpaaunkapOOHAT aMMOHHUS CMEIIMBAeTCA C TApOM W BOJIOPOIOM IIPH TeMIepaType
500-600°C myis mpousBoacta UOs.

Konepcus UFs B UO; wyacto ocCylIecTBIs€TCS Ha NEPBOM CTYNEHH YCTAaHOBKHU
10 U3TOTOBJIEHUIO TOILIMBA.

CrnenuajabHO NpeaAHasHAYCHHbIC WJIH MOAT0OTOBJICHHBIC CHCTEMBI I/ KOHBCPCUU UFs
B UF 4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFs B UF,4 ocyiiecTBisieTcs mocpeicTBOM BOCCTAHOBJIEHHUST BOJIOPOJIOM.
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