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6 nexabpst 2017 rona

O0miee pacnpocTpaneHue
Pycckuit
SI3bIkM opuruHana: aHrMMUCKUN

[lononHnTenbHbIN NpoToKon K CornatlueHuto
Mexay npasutenscTteomMm KopornescTtea TannaHag
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9HEprum o NPMMEHEHUN rapaHTUn B CBA3M
c [loroBOopOM O HepacrnpoCTpaHEHNN
S0EPHOro OPYXnUS

1. B mHacrosmem [JOKyMEHTe s CBEIEHUS BCEX WIEGHOB MPHUBOJUTCS TEKCT
JononuurensHoro mportokona k  Cornamenuto wmexay KoponectBom — Tamnann
U MeXIyHapoJHBIM areHTCTBOM II0 aTOMHOM SHEPruM O NMPUMEHEHHM TapaHTUl B CBS3U
¢ JIoroBopoM O HEpacHpOCTPaHEHHH SAEPHOro opyxus. COBET YHpPaBISIONIMX YTBEPINI
JomonautenpHbii  ipoTokon 20 centsiops 2005 roma. OH Obul moamucan 22 cEHTAOPs
2005 rona B Bene.

2. Bo ucnonnenue crateu 17 JIONOJHUTENBHOTO IPOTOKOJIA OH BCTYNMII B crily 17 HOsIOpst
2017 rona, korga AreHTCTBO MOJY4YMJI0 OT TaWsiaHaa MUCbMEHHOE YBEJOMJIEHHUE O TOM, UTO
KOHCTHUTYIIMOHHBIE W  3aKOHOJAaTeNbHble  TpeboBaHuss  Taunmanma, HEOOXOAMMBIE
TSl BCTYTUICHHSI B CHUTY, BBITIOJTHEHBI.



INFCIRC/241/Add.1
JlobaBienue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEXY ITPABUTEJIbCTBOM KOPOJIEBCTBA TAWUJIAH/]
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOW SHEPI' N
O ITIPUMEHEHUU TAPAHTHIM B CBSI3U C JOTOBOPOM
O HEPACITPOCTPAHEHUNU AJEPHOI'O OPYXXIA

[MTPUHUMAA BO BHUMAHUE, uro KoponectBo Taummann (mamee mMeHyeMoe
"Taunann") m MexIyHapoJHOE areHTCTBO 110 aTOMHOM »HEpPruu (najnee HMEHyeMmoe
"AreHTcTBO") ABIAIOTCA ydacTHUKaMM CoryalieHuss O MPUMEHEHMHM TapaHTUHl B CBS3U
¢ JloroBopom 0 HepacmpoCTpaHEHUH SACPHOTO Opyxus (mamee mmenyemoro "CornamieHue
o rapanTusx'), KOTopoe BCTynuio B cuiy 16 mas 1974 rona;

YUUTBIBAS xenanue MexXIyHApOTHOTO COOOIIECTBA emle 0ojiee YKPEMUTh PEXUM
SICPHOTO HEpPACHpPOCTPAHEHUS] IyTeM TOBBIMICHUS ACUCTBEHHOCTH U 3(P(HEKTUBHOCTH
CUCTEMBI rapaHTUi ATEHTCTBA,

HAIIOMUWHASI, uto AreHTCTBO IIPHU OCYLIECTBICHUHU FapaHTUN TOJKHO YUYUTHIBATh
HEO0XOUMOCTh: M30€raTh CO3JaHMs MPENATCTBUA 3KOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pa3BuTHiO Taunanna Win MeXIyHapOIHOMY COTPYJHHUYECTBY B OOJIACTH MUPHOW siIepHOM
NeSTeIbHOCTH; COOJIIOJAaTh JCWCTBYIOIIME IIOJIOKEHUsI B OOJACTH OXpaHbl 3/I0pOBbS,
0e3omacHOCTH, (U3WYECKOM 3alIuThl, a TaKXKe JApyrue JAeHCTBYyIoOmUe TpeOOBaHUS
0€30IacHOCTH M MpaBa OTJENbHBIX JIHIL, U IPUHUMATh BCE MEPHI MO 3alUTe KOMMEPUECKUX,
TEXHOJIOTUYECKUX W TIPOMBIIIJICHHBIX CEKPETOB, a TaKXke APYyro KOH(HICHIMAIHHON
MH(pOpMaLMHU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM,

[TPUHUMASA BO BHUMMAHUME, uyrto wyacToTa MpOBEIEHUS W WHTECHCUBHOCTH
MEpONpUATHHA, yKa3aHHBIX B  HacTosmeM [Iporokorne, OyxyT moAIepKUBaThCs
HAa MUHUMaJIbHOM  YpPOBHE, COOTBETCTBYIOLEM LE€IM  IOBBILEHUSA JE€HCTBEHHOCTHU
1 23 PEKTUBHOCTH rapaHTUH ATEHTCTBA,

HACTOSIINUM Taunana u Ar€HTCTBO COTJIACHUIMCH O HUXKECTEAYIOIIEM:



CBsA3b MEXAY HACTOSAIIUM ITPOTOKOJIOM
N COI'VTAIIEHUEM O 'APAHTUSAX

Cratps 1

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

HNPEJOCTABJIEHUE NTHO®OPMALIUN

Cratpg 2

a. Taunang OpeaoCTaBIIACT AI‘CHTCTBy 3asBJICHUC, COACPIKALICE:

)

iii)

vi)

oOriee onvcanue W HHPOPMAIHIO, YKa3bIBAIOIIYI) MECTO MPOBEACHUS OTHOCSIIUXCS
K AEPHOMY TOTLUTUBHOMY UKITY HAayYHO-HCCIIEIOBATEIHCKIX u
OIBITHO-KOHCTPYKTOPCKUX Pa0OT, HE CBA3aHHBIX C SJACPHBIM MAaTCPHAJIOM,
OCYIIECTBISIEMBIX TIe-T100, KOTOpble (MHAHCHPYIOTCS, MONYyYWIH KOHKPETHOE
paspelieHre Wik KOHTPOJIMPYIOTCS MIIM OCYIIECTBIIIOTCS OT UMeHH Tannanna;

OTIPEICIICHHYI0O ATEHTCTBOM Ha OCHOBE OXKHUJAEMOTO TIOBBIIICHUS JEHCTBEHHOCTH
nin 3(HOEKTUBHOCTH U COTJIACOBAaHHYIO ¢ TamiaHoM WHGOPMAIHIO O Kacaromeics
rapaHTHU{ SKCIUTyaTallUOHHOHN JEATENbHOCTU HAa YCTAHOBKAX U B MECTAX HAXOXKICHUS
BHE YCTaHOBOK, IJi¢ OOBIYHO UCIIONB3YETCS SIICPHBIA MaTepHAT,

o0Iee OmUCaHHE Ka)XXIOro 3JaHdsd Ha KaXIOH IUIOINAJKe, BKJIIOYAst €ro
WCIIONb30BaHMWE, W, €CIH OSTOr0 HEIOCTaTOYHO — OIMCaHHE €ro COMIEPIKUMOTO.
JTO0 onMcaHWe BKIIFOYAET KapTy TAKOW IIOMIAIKY;

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

WH(GOPMAINIO, YKA3hIBAIOIIYI0 MECTO HAXOXACHHUS, SKCIUIYyaTal[IOHHOE COCTOSTHHAE U
OLIGHOYHBIE TOJIOBbIE TIPOU3BOJCTBEHHbIE MOIIHOCTH YPAHOBBIX PYIHHUKOB H
00OraTUTENbHBIX YCTAHOBOK M TOPUEBBIX OOOTAaTHTENBHBIX yCTAHOBOK U
CYIIECTBYIOUINI TOAOBOH 00bEM MPOU3BOJCTBA TAKUX PYJHHUKOB U O0OTaTHTEIHHBIX
ycTaHOBOK U Tamnanaa B 1ienioM. TaunmaHa mpenocTaBisieT Mo 3anpocy ATEHTCTBa
JaHHBIE O CYLIECTBYIOLIEM T'OI0BOM 00beME MPOU3BOJICTBA OTAECIBHOTO Py IHUKA WIH
oboraTutenbHON YycTaHOBKH. llpenmocraBieHune 3Toil wHbopMmanuu He TpeOyer
BEJICHHSI ITOAPOOHOTO yUueTa AIepHOTO MaTepHara,;

“H(pOpPMAITUIO OTHOCHUTEIHHO HCXOIHOTO MaTepuaa, KOTOPBIA eIe He TOCTHUT
COCTaBa M YHCTOTHI, KOTOPBIEC AENAIOT €r0 MPUTOJHBIM JI U3TOTOBJICHUS TOIUIMBA
WJIM NU30TOITHOTO 0OOTaIeHHSI, BKIIOYAIOIIYIO:

a) KOJIMYECTBa, XWMHUYECKHH COCTaB, HCIOJb30BAHME WM IpeaIojaraeMoe
WCIIOJIb30BAaHUE TAaKOT0 MaTepuaia, HE3aBUCUMO OT €ro SACPHOTO WIH
HesIZICPHOTO HCIONB30BaHUS, ISl KQXKI0TO MecTa HaxokieHus B Tanmanne,
B KOTOPOM TakoW MaTephall MPUCYTCTBYEeT B KOJIMYECTBAX, MPEBBIIIAFOIINX
JIECSITh METPUYSCKUX TOHH ypaHa H(WIM) JBajilaTh METPHUYSCKUX TOHH
TOpWs, a IJIs APYTUX MECT HaXOXJCHHs C KOJIMYecTBaMH Ooyiee OIHOH



vii)

viii)

b)

METPUYECKON TOHHBI — 00IIIee KOJIMUECTBO s Tauianaa B EIOM, €CIIU 3TO
o0Illee KOJIMYECTBO TMPEBBINIACT JECATh METPUUSCKUX TOHH YypaHa WIH
NBA/IIaTh METPUUECKUX TOHH Topus. [IpemocraBnenue 3Toi mH(MOpMAIUN
He TpeOyeT BeICHHsI MOAPOOHOr0 yUeTa IIepHOro MaTepuaa;

KOJMYECTBa, XUMUYCCKUN COCTAB U MYyHKT HA3HAUCHUS KaXKIOM 3KCIOPTHOM
moctaBku u3 TamigaHga Takoro Marepuana Il KOHKPETHBIX HesIepHBIX
IeJIei B KOJIMYECTBAX, MPEBHIMIAOINX

1) JIeCSATh METPUYECKUX TOHH ypaHa, WM JUIsl TOCIEA0BATEIbHBIX
JKCIIOPTHBIX IIOCTaBOK YypaHa u3 TawnaHma B OOHO M TO XKe
roCyapCTBO, KaXaast U3 KOTOPBIX MEHEE JECATH METPUYECKUX TOHH,
HO CyMMa KOTOPBIX IIPEBBIIIAET AECATh METPUUECKUX TOHH B TEUEHUE
roua;

2) JBAAIATh METPUYCCKUX TOHH TOPHS, WIH I TOCICAOBATECIBHBIX
SKCIIOPTHBIX IOCTABOK TOpUS u3 TamiaHga B OOHO H TO Ke
TOCYIapCTBO, KaXk[aas W3 KOTOPBIX MEHee IBAaAIATH METPHUECKUX
TOHH, HO CYMMa KOTOPBIX MPEBBIIIACT NBAANATh METPUICCKUX TOHH B
TEUEHHUE TO/a,;

KOJTMYECTBA, XUMHUECKUI COCTaB, MECTO HAXOXKICHHUS B HACTOSIIECE BPEMS U
KCIIOJIb30BAaHUE WM IPENIOIaraéMoe HCIOJIb30BAHUE KaXXIOW HMIIOPTHOM
MTOCTaBKH B TamtaHI Takoro Marepuana il KOHKPETHBIX HEeSACPHBIX IeNeH
B KOJIMYECTBAX, IPEBBIIIAIONINX

1) ACCATb MCTPUUYCCKUX TOHH YypaHa, WIA JIA TOCJICAO0BATCIbHBIX
HUMIIOPTHBIX IMOCTABOK ypaHa B TaI/IJ'IaHIL, Kaxxaas U3 KOTOPbIX MCHEC
JECATU METPUYCCKHUX TOHH, HO CyMMa KOTOPBIX ITPEBBIIIACT OCCATH
METPUYCCKUX TOHH B TCUCHUEC IoAa,

2) ABailaTb MCTPHUYCCKHUX TOHH TOpUA, WIN A IOCICAOBATCIIBHBIX
HUMIIOPTHBIX ITOCTAaBOK TOPUS B TaI/IJ'IaH,I[, Kaxxaas U3 KOTOPBIX MCHEC
ABaaatTu METPUYCCKHUX TOHH, HO CyMMa KOTOPBIX IMPCBBIIIACT
ABaaTb METPUUICCKUX TOHH B TCUCHUEC I'0Jia,

npu TOM IIOHUMaHUH, UYTO IMPEACTABJICHHUC I/IH(l)OpMaI_II/II/I 0 TakKOM Marepuaje,
NpE€AHa3HAUYCHHOM IJId HEAACPHOI'0 HCIIOJIb30BaHUA, ITOCJIC TOTO KaK OH JOCTHUIHET
OKOHYATEeIIbHOU (I)OpMBI CBOCTO HECAACPHOI'O UCIIOJIL30BaHUsA, HE Tp€6yeTC$I;

a)

b)

WHPOPMAIIMIO OTHOCHTENBHO KOJIMYECTB, BHIOB HCIIOJIb30BAHUS M MECT
HaxOKAEHUS ANEPHOrO MaTepHuaia, OCBOOOXKAEHHOI'O OT TapaHTHH B
COOTBETCTBUHU cO cTarher 37 CornameHus o rapaHTusx;

WHPOPMAIIMIO OTHOCHTEIIFHO KOJIMYECTB (KOTOpas MOXKET HMETb (QopMmy
OIIEHOK) W BUIOB HCIIOJH30BAHMSA B KaXKIOM MECTE HaXOXICHHUS SAEPHOTO
MaTepuaia, 0CBOOOXKIECHHOTO OT TapaHTHI B COOTBETCTBUU CO cTarbeit 36(b)
CornameHuss 0 rapaHTusix, HO €Illeé HE HaXOMAAILIErocss B OKOHYAaTEIbHOU
dbopMe mns HEesAepHOTO HWCIOJB30BAHHS, B KOJMYECTBAX, MPEBBIIIAIONINX
ykazaHHbele B crarthe 37 CormameHus o rapantusx. [IpegocraBieHue 3Toi
nHpOpMauK He TpeOyeT BeJeHHUs TOAPOOHOTO yUueTa AePHOTO MaTepHraa;

UHPOPMAIIMI0  OTHOCHTEJIBHO ~ MeCTa  HAaxXOXACHWs  WIM  JajbHEeHIIen
00pabOTKH OTXOAOB CPEIHET0 HJIM BBICOKOTO YPOBHS aKTHBHOCTH, COIEPKALIUX
TUTYyTOHHI, BBICOKOOOOTAIIEHHBIH YpaH WIH YpaH-233, B OTHONIEHWH KOTOPBIX



NPUMEHEHUE TapaHTHii OBUIO TPEKPaIIeHO B COOTBETCTBUM CO craThei 11
Cornamenust o rapaHTuax. [ menw AaHHOTO MyHKTa '"nmanbHeimas oOpaborka”
HE BKJIIOYAET MNEepEeyNakoBKy OTXOIOB WM UX JalbHeillee KOHAWIHMOHHPOBAHHE,
He TpeaycMaTpuBaloliee pa3aeseHHs 3JI€MEHTOB, I XpPaHEHHS WIH 3aXOPOHEHUS;

CIIEAYIOIIYyI0 HMH(OpMAalMI0O OTHOCHTENBHO  COIJIACOBAHHOIO  00OpYyHOBaHUSA
Y HESIEPHOI0 MaTepualla, NEPEUnCICHHBIX B IpuiioxeHuH II:

a) M0 KaXIOH SKCIOPTHOW TOCTaBKe w3 TamimaHaga TakKoro OO0OpYIOBAaHMS
Y MaTepuana: HWACHTU(DHUKAIUSA, KOJUYECTBO, MECTO TPEIIO0IaracMoro
KCIIOJIb30BaHUS B TOCYJapCTBE-MOIyYaTesie U JaTa Ui B COOTBETCTBYIOIIUX
CIIyJasx OXHaeMasi 1aTa SKCIIOPTHOM MOCTABKH;

b) M0 KOHKPETHOMY 3amlpocy ATEHTCTBa, IMOATBEpXKIeHHE TauimaHIoM Kak
AMIIOPTHPYIOMAM TOCYAapCTBOM HMH()OPMAIIMA OTHOCHUTEIIBHO JKCIOpTa
Takoro oOOpyJIOBaHMS M MaTepuana B Tawiadi, MpeIoCTaBICHHON
ATEeHTCTBY IpYTHMM IOCyapCTBOM;

oOIIKMe TUIAHBI HAa MPEICTOANINN JCCATUICTHUN IMEPUOJ,, UMEIOIINE OTHOIIECHUE K
Pa3BUTHUIO SIIEPHOTO TOIUTMBHOTO IMKJIA (BKJIIOYAs TUIAHHUPYEMBIE OTHOCSIIUECS K
SIIEPHOMY  TOIUIMBHOMY LMKy  HAy4YHO-HUCCIEAOBATEIBCKME W OIBITHO-
KOHCTPYKTOPCKHE  pabOThI), KOTJIa OHU YTBEPXKACHBI COOTBETCTBYIOIIUMU
KOMIIETEHTHBIMU OpraHamu B Tannasge.

Taunang mnpunaraer Bce pa3yMHBIE YCWIIHS, C TEM 4YTOOBI TNPEJOCTaBHTh ATEHTCTBY
CIIEAYIOILY IO HH(POPMALHUIO:

i)

ofIee onvcaHue U MHPOPMAIHIO, YKa3bIBAIOIIYI0 MECTO MPOBEACHHS OTHOCSIIUXCS
K SICPHOMY TOIUIMBHOMY LHMKIYy Hay4HO-HCCIEIOBATEJBCKUX W  OIBITHO-
KOHCTPYKTOPCKHX pa0OT, HE CBS3aHHBIX C SOCPHBIM MAaTepHaloM, KOTOphIE
KOHKPETHO OTHOCSTCS K OOOTralleHHio, MepepadoTKe SIEPHOr0 TOIUIMBA MU K
00paboOTKEe OTXOJOB CPEAHEr0 MM BBICOKOI'O YPOBHS aKTUBHOCTH, COJICPXKAILIMX
Ty TOHUH, BRICOKOOOOTAMEHHBIH ypaH WIN ypaH-233, oCYIIECTBIIEMBIX TACS-TH00 B
Taunange, HO KOTOpbIe He (GMHAHCUPYIOTCS, HE MOTYYHIN KOHKPETHOTO pa3pericHus
WM HEe KOHTPOJIUPYIoTcs TannaHIoM MM HE OCYLIECTBISIOTCS OT UMEHHU TamnaHza.
Jns menm naHHOTO MyHKTa "00paboTKa" OTXOMIOB CPETHET0 WM BBICOKOTO YPOBHS
AaKTUBHOCTM HE BKJIOYAeT IEpPeyNaKkoBKY OTXOJOB WM HX KOHIUIIMOHHPOBAHHE,
He TpeAycMaTpuBarollee pa3feeHus 3JEMEHTOB, U1 XpaHEHHs UIIH 3aXOpOHEHHUS.

obmiee omucaHWE NEATETFHOCTH MW CBEICHUA O JIMIC WIM OpraHU3alluu,
OCYILECTBJISIONUX TaKyl0 JICSITENBHOCTh B OIMPEAENCHHBIX ATEHTCTBOM MECTax
HaXOXKJIEHUS 32 Tpe/ielaMy TUTOMAAKH, KOTOPBIE, 0 MHEHUIO ATEHTCTBA, MOTIIH OBl
(byHKIMOHANKHO OBITH  CBSI3aHBI C  ACATCIBHOCTHIO Ha OTOW  IUIOMIAJKE.
[IpenocraBnenue Takoi WHPOPMAIMU SIBISAETCS MPEAMETOM KOHKPETHOTO 3arpoca
ArenrtctBa. OHa MpeOCTaBIsAeTCA B KOHCYIbTAUN C ATEHTCTBOM M CBOEBPEMEHHO.

[lo 3ampocy ArentcrBa TawnaHn JaeT YTOYHCHHS WIH PAa3bICHEHUS 000U WMH(pOpPMAIIHH,
MPEAOCTAaBICHHOM B COOTBETCTBUU C HACTOSIIEH CTaTheil, B TOW CTENEHU, B KOTOPOU OHa
MMEEeT OTHOIIICHHE K IICJIA TapaHTHH.

Cratps 3

Tamnann mnpemocraBisieT AreHTcTBY B TeueHue 180 mHel mociie BCTYIUIGHHMSI B CHILY
Hactosiero [Iporokona nHpopMaIuio, 0 KOTOpoi roBoputcs B crathe 2.a.(1), (iii), (iv), (Vv),
(vi)(a), (vii) u (X) 1 B cTaThe 2.b.(1).



Tawunanna npenocrasiseT AreHTCTBY 10 15 Mast KaI0ro roja 0OHOBICHHYIO HH(OPMALHUIO, O
KOTOPOM TOBOPUTCS B ITyHKTE a. BBIIIE, 32 MEPHOJ, OXBATHIBAIOIIUI IMPEIIICCTBYIOMINIT
KaleHaapHblii rog. Ecnu panee mpemocTtaBieHHas WH(MOpMALUs OCTanach 0e3 M3MCHEHHIA,
Taunany yBegomisier 00 3TOM.

Taunana npegocrarisier ATEHTCTBY 70 15 Mast KaXkI0ro roia HHPOPMAIIHIO, ONPEISIICHHYIO
B ctarbe 2.a.(vi)(b) u (c), 3a mepno1, OXBaTHIBAIOIIHA MTPEIIISCTBYIONINN KaJeHIAPHBIHI TO/I.

Tanmann eXeKkBapTaJbHO NPENOCTABIIeT ATEHTCTBY WH(OpPMAIMIO, OIPEICICHHYI0 B
cratee 2.a.(ix)(a). Jta nHGOpMAIHS MPEJOCTABISAETCS B TEUECHHE LICCTUACCATH THEW TMocie
OKOHYAHHSI KaXXI0TO KBapTaa.

Tamnann mpemocTaBisieT ATEHTCTBY WH(OpMAINIO, OMPEISICHHYI0 B craThe 2.a.(Vviii), 3a
180 mHet m0 oOCylIecTBIEHUS JanbHEHIIed o0paboTku, u A0 15 Mas Kaxgoro roaa
uHpopManuio 00 HK3MEHEHHSAX MECT HaXOXKICHUS 3a IEePHOA, OXBAaTHIBAIOLIMH

MPEeIIIeCTBYIOMINN KaJeHIAPHBIHN TO/I.

Tanmann w ATEHTCTBO JIOTOBApHMBAIOTCS O BpPEMEHHM M YacTOTE MPEIOCTAaBICHUS
WHPOPMaIIH, ONIPEeTICHHON B cTaThe 2.a.(ii).

Taunana npenocraBisier ATeHTCTBY HH(OpMaInuio, ompeneleHHyr B crathe 2.a.(ix)(b), B
TeUeHHE MIECTUAECATH THEH Tocie OCTYIIEHHS 3a1poca 0T ATEHTCTBA.

JTOHOJHUTEJBHBIN JOCTYII
Crartbs 4

HI/I)KeCHeI[YIOHIee MMPUMCHSCTCA B CBA3HM C OCYHICCTBJIICHUCM JOIIOJTHUTEIBLHOTO IOOCTYyIIa B

COOTBETCTBUM CO cTaTthel 5 HacTosmero [IpoTokona:

a.

ATEHTCTBO HE CTaBUT I MEXaHHUCTHYECKH WM CHUCTEeMAaTHYEeCKH IPOBEPSATH
“H()OpPMAITHIO, 0 KOTOPOI TOBOPHUTCS B CTaThe 2, OAHAKO ATEHTCTBO UMEET MOCTYII K:

1) T000MYy MeCTy HaXOXKIeHHs, O KOTOPOM TOBOpPHUTCSA B cTatbe 5.a.(i) wim (ii), Ha
BBIOODOYHOW OCHOBE C TIeTbi0 OOECIICYCHUS] YBEPEHHOCTH B OTCYTCTBHH
HE3asBIICHHBIX SICPHOTO MaTepHaia u IesTeIbHOCTH;

i) T000MY MECTY HaXOXJICHHUS, 0 KOTOPOM TOBOPHUTCA B CTaThe 5.b. WIHK C., B IENAX
pelleHnsl BOMPOCa, CBS3aHHOIO C IMPaBWIBHOCTBIO M IIOJIHOTOW HH(pOpMaLuH,
MIPEIOCTAaBICHHON B COOTBETCTBHM CO CTaThe 2 WM B UENAX yCTPaHEHHUS
HECOOTBETCTBUSI, CBA3aHHOTO C 3TOM HHpOpPMaIUeH;

1ii) T000MY MECTY HaXOXJICHHs, O KOTOPOM TOBOPHUTCS B cTaThe S5.a.(ili) B TOH
CTEIICHU, B KOTOPOU 3TO HEOOXOAMMO ATCHTCTBY JUIS TIOJATBEPKACHUS IS LEeh
rapaHTuii 3asBieHus Taunanaa o cTaTyce YCTAHOBKH HITH MECTa HaXOXICHHS BHE
YCTaHOBOK, TJIe paHee OOBIYHO MCIIOJIL30BAJICS SJCPHBIN MaTepHai, Kak CHATHIX C

9KCILTyaTaluy;

i) 3a HCKITIOYCHHUEM CITyJaeB, yKa3aHHBIX B MyHKTE (i) HUKe, ATEHTCTBO HAIPaBISET
Taunanay mnpeaBapuUTeNIbHOE YBEJOMIJIEHHE O JIOCTyIle N0 KpailHell Mepe 3a
24 gaca;

i) B OTHOLICHHH JIOCTYNa K JF0OOMY MECTy Ha IUIOMIaJKe, KOTOPBIH 3amparinBaeTcs

B COYETAaHWH C MOCEUIEHHSIMH IS TIPOBEPKH WH(GOPMAIH O KOHCTPYKIIUU HITH C
WHCHCKIVSIMY JUIS CHCIMANIbHBIX [EJIeH WM OOBIYHBIMUA WHCIICKIMSIMH Ha JTOM



IJIOMIAZKE, CPOK MPEIBAPUTEIHHOTO YBEIOMIICHHUS, €CITH ATEHTCTBO OOpaIaeTcs
C 3ampocoM 00 3TOM, COCTaBIISET, 10 KpaiiHel Mepe, JBa Yaca, OJHAaKO B
UCKJIFOUUTEBHBIX 00CTOATEIBCTBAX, MOKET COCTABUTH MEHEE JIBYX YacOB;

MMpEeABAPUTECIIBHOC YBCIOMIICHUC HAIIPABJISICTCA B IMHUCBMCHHOM BHIAC MU B HCM KOHKPETHO
YKa3bIBAOTCA MPUYUHBI JOCTYyIIA U ACATCIBHOCTb, KOTOpAasA JOJI)KHA OBITH OCYHICCTBJICHA BO
BPEMs TAKOI'o JOCTyTIa,

B cllydae BOIPOCA WMJIM HECOOTBETCTBUS ATEHTCTBO MPEAOCTABISACT TauaaHay BO3MOXHOCTh
JIaTh Pa3bsICHEHHE W CHOCOOCTBOBATh PEIICHHIO 3TOTO BONPOCA WM YCTPaHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OyJEeT MPeIoCTaBIATHCS IO HAlpaBJICHHs 3ampoca o
JIOCTYTIE, €CIH TOJIbKO ATEHTCTBO HE COYTET, YTO 3a/ep)KKa B MPEOCTaBICHUHU AOCTYIIA,
BO3MOJKHO, HAHECET yIepO LeiH, ¢ KOTOPOH 3ampalinBaeTcs 3TOT J0cTyn. B moboMm ciayuae
ATEHTCTBO HE JieflaeT KaKuX-JIMO0O BBIBOJOB B OTHOIIEHHWH BOMPOCA WIIM HECOOTBETCTBUS JIO
TeX 1op, moka Tammanay He OyJeT MmpenocTaBieHa Takas BO3MOKHOCTB;

ecnu ¢ TamnaHaoM He AOCTUTHYTO HHOU AOTOBOPEHHOCTHU, JOCTYII OCYHICCTBIIACTCA TOJBKO B
TEUEHHE OOBIYHOTO pa6oqer0 JHA,

Tammann wMeeT MpaBO HA COMPOBOXKICHHE WHCIEKTOPOB ATEHTCTBAa BO BpeMs JOCTyNa
MpeacTaBUTENs MU TawnaHna TpH  yCIOBHM, YTO O3TO HE 3aJepXKUBACT BBITOIHEHHE
WHCTIEKTOPaMH CBOUX (DYHKIIMI WIIH WHBIM 00pa30M He MPETSITCTBYET STOMY .

Cratpda 5
Taunanng npegocTaBisieT ATEHTCTBY JOCTYII K:
1) MO00OMY MECTy Ha TUIOINAIKE;

i) JMOOOMY MECTy HaXOXKIEHUS, ONpeAclicHHOMY TawiaHIOM B COOTBETCTBUU CO
cTarbel 2.a.(v)-(viii);

1ii) 000 CHATOW € JKCIUTyaTallid YCTAaHOBKE WJIM CHATOMY C JKCIUTyaTallid MECTY
HaXOKICHUS BHE YCTaHOBOK, TJIe paHee 0OBIYHO MCIIONIb30BaJICS SACPHBI MaTepHa,

M000My MECTY HaXOXICHHsI, OIIpeIeIcHHOMY TanranIoM B COOTBETCTBHH CO CTaThei 2.a.(1),
crarbel 2.a.(iv), cratbeii 2.a.(ix)(b) wiu cratheit 2.b., MOMUMO TeX, 0 KOTOPBIX TOBOPUTCS B
MyHKTe a.(i) BhIIIE, IPU YCJIOBUH, YTO, €ClU TauiaHa He IMEET BO3MOKHOCTH MPEAOCTABUTh
TakoW Joctym, TawnaHj mpuiaraeT Bce pa3yMHBIE YCHIHS JUIsl He3aMeTUTEIbHOTO
YIOBJICTBOPECHUS TPeOOBaHMI ATEHTCTBA C TIOMOIIBIO HHBIX CPEJICTB;

JIO00MY MECTY HaXOXKICHHUS, OMPECICHHOMY ATCHTCTBOM, TOMHMO TE€X MECT HAXOXKICHUS,
0 KOTOPBIX TOBOPUTCS B IYHKTaxX a. U b. BEINIE, B IIEIAX 0TOOpa Ipod OKpyKaromiei cpeasl B
KOHKPETHOM MCCTC HAXOXACHUA IPU YyCIOBHUU, YTO, CCJIN TaI/IJIaHZ[ HEC UMCECT BO3MOXKHOCTHU
MPEeNOCTaBUTh TaKOW NOCTyn, TawiaHj TpwiaracT BCE pa3yMHBIC YCHJIMS  JUIS
HE3aMEUIUTEILHOTO  yIOBICTBOPEHUsI TpPeOOBaHMN ATEHTCTBA B TMPHICKAIIMX MecTax
HAXOXKICHUS WM C IOMOIIBIO HHBIX CPEJICTB.

Cratpdg 6

HpI/I OCYHICCTBJICHUU CTaTbH 5 ATreHTCTBO MOXET BBINOJHATh CJICOAYIOIHE BHIbL

JACATCIBHOCTH:

a.

B OTHOIIICHUH JOCTYIIAa B COOTBETCTBUH CO cTaThei 5.a.(1) wiu (iii): BU3yaJbHOE HAOIOICHHUE,
oTOOp MpPOO OKpyKaroIiell cpenpl; HCIONb30BAHUE YCTPOWCTB M OOHApYKEHHS W
WU3MEPEHUsl pPaJMali{; OleYaThIBAHUE W IMPUMEHEHHE IPYTHX HACHTUDHIUPYIONIHX H



YKa3bIBAIOUINX Ha BMEMIATENIbCTBO YCTPOMCTB, OMNpeAeNeHHbIX B JIOMOTHUTENBHBIX
MOJIOKEHUSX; W MPUMEHEHHE JAPYTHX OOBEKTHUBHBIX Mep, TeXHHYECKas OCYLIECTBUMOCTD
KOTOPBbIX ObUIa MOATBEP)KICHA W HCIIOJIB30BaHHME KOTOPBIX ObUIO coriacoBaHo CoBeToM
ynpapisiomux (naigee nmeHyeMbiM "CoBeT") U Mocine KOHCYJIbTalMid MeX1y ATeHTCTBOM U
TaunaagomM;

b. B OTHOIICHWH JOCTYIIa B COOTBETCTBUM CO CTaThelt 5.a.(ii): BU3yaslbHOE HAOJIOIEHUE;
MOJICYET YUCTHBIX CIUHUIL SIICPHOI0 MaTepHalia; Hepa3pylarolire U3MepeHus U 0T0op npoo;
WCTOJIb30BAaHUE YCTPOUCTB ISl OOHAPYIKCHUS M M3MEPCHUS paauallii; W3yueHHEe YUETHBIX
JOKYMEHTOB, KacaroIUXCsl KOJMYECTBA, MPOUCXOKICHHS W pa3MelleHus MaTepuaia; oToop
mpo0 OKpy’Karollel cpensl; W TNPUMEHEHHE APYyTUX OOBEKTHBHBIX Mep, TeXHHUYecKas
OCYIIECTBUMOCTh KOTOPBIX ObLIa TOATBEPXKJCHAa M WCIOJB30BaHUE KOTOPBIX OBLIO
cornacoBaHo COBETOM U MMOCIIE KOHCYJITAIUN MEeXTy ATEHTCTBOM U Taunanaom;

c. B OTHOIICHHWU JOCTYMa B COOTBETCTBUU CO CTaThei 5.b.. BuU3yallbHOE HAOIIOJIEHUE, OTOOP
Mpo0 OKpYKAIOIIEH Cpeabl; HCIIONBE30BaHUE YCTPOWUCTB Ui OOHApPYKEHUS W H3MEpEHUS
paananuy; U3ydeHHe KacaroIIUXCs TapaHTHH MPOW3BOACTBEHHBIX M OTIPY30YHBIX YUYETHBIX
AOKYMCHTOB; W IPUMCHCHUC OPYTHUX O00OBEKTUBHBIX MEp, TEXHHUYECKasd OCYIIECTBUMOCTDH
KOTOPBIX ObLIa TIOATBEP)KIACHA W WCIOJIh30BAaHHE KOTOPBIX OBLIO corimacoBaHo CoBeToM U
MocJje KOHCYJIbTallui MeXay AreHTCTBOM U TaunaHjaom;

d. B OTHOIIICHUU JOCTYIIa B COOTBETCTBHHU CO CTaThell 5.C.: 0TOOp Mpo0 OKPYIKAIOIICH CPElbl U B
CITy4ae, €CITi Pe3yJIbTaThl HE IMO3BOJIIOT PEIINTH BOIPOC WM YCTPAHUTH HECOOTBETCTBHEC B
MeCTe HaXOXICHUs, ONPEICICHHOM ATCHTCTBOM B COOTBETCTBHHM CO CTaThei 5.cC.,
WCIIOJB30BAaHUE B STOM MECTC HAXOXJICHUS BU3YAIBHOTO HAONIONCHUS, YCTPOHCTB LIS
oOHapyKeHUS ¥ U3MEPEHHS paJualuy U MPUMEHEHHUE M0 COTIIACOBAHHUIO Mexay TanimanaoM
1 ATEHTCTBOM JIPYTUX OOBEKTUBHBIX MEp.

Cratpsa 7

a. I[lo mnpockbe Tawmmanma AreHTCTBO © TaWnaHx JIOTOBApPHBAIOTCS B OTHOIICHHUH
peryaupyeMoro JAocTyna B paMmKkax HacTosmero IIpoTrokoma ¢ menbio OpeaoTBpalieHUs
PACKpBITHSI IYBCTBUTCIBHOH C TOYKH 3pPEHHS SIISPHOTO PACIPOCTPaHECHUS HHGOPMAIIHUH,
BBINIOJIHGHUsT TpeOOBaHMM O€30IMacHOCTH MM (DU3MUYSCKOW 3aIUThI HJIH C  IENBIO
oOecricueHUs 3alUThl HAXOJSIICHCS B YaCTHOW COOCTBEHHOCTH WM KOMMEPYECKH
YyBCTBHUTENBbHON wWH(poOpManuu. Takue TOTOBOPEHHOCTH HE TMPEMATCTBYIOT ATEHTCTBY
OCYIIECTBILITh  ACITCIBHOCTh, KOTOpas SBISICTCS HEOOXOmUMON i oOecCTeUeHHsI
yOeIUTEeNTbHOW YBEPEHHOCTH B OTCYTCTBHHM HE3aSBJICHHBIX SJIEPHOTO MaTepuaia W
JeSITETHOCTH B COOTBETCTBYIOIIEM MeCTe HaXOXKISHMsI, BKII0UYas pellIeHre JIIo00ro Bompoca,
OTHOCSIIETOCS K MPAaBHILHOCTH W ITOJTHOTE WH()OPMAITHH, O KOTOPOH TOBOPHUTCS B CTAThE 2,
WM yCTPAHCHHE HECOOTBETCTBHUS, OTHOCSIIETOCS K 3TOM HH(OPMAITUH.

b. Tanmanmg MOXXET MPH TPEAOCTaBICHUH HWH(POPMAIIUH, O KOTOPOH TOBOPUTCS B CTaThe 2,
I/IH(l)OpMI/IPOBaTL ATEHTCTBO 0 MecCTax Ha IIomagke Uik B MECTEC HAXOXKIACHHUA, HA KOTOPBIX
MOKET MPUMEHATHCA PETYIUPYEMBI TOCTYIL.

C. Jlo BcryruieHWs B CHITy JIIOOBIX HEOOXOAMMBIX JIOTIOMHUTENBHBIX MONOXKeHuH Tammanm
MOXKET NPUOETHYTh K PEryJIHUPOBAHMIO JOCTYIIA B COOTBETCTBUHU C TMOJOKEHUSIMU ITYHKTA a.
BEIIIIE.

Cratpg 8

Huuro B Hactosimem IIpotokosie He mpensTcTByeT TaunaHay NpPeaoCTaBiIsITh ATEHTCTBY
OOCTYII K MECTaM HaXOXIACHUA B HOIIOJIHCHHUE K TCM, O KOTOPBIX I'OBOPUTCA B CTAThAX 5n 9, 501050
MIPOCUTH ATEHTCTBO O IMPOBEACHUHU JESATEIBHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HaXOKICHMS.
ATEHTCTBO HE3aMeIUTENFHO TIpUIIaraeT BCe pa3syMHBIC YCHIIMS UIsl OCYIIECTBJICHUS NEHCTBHIA B
COOTBETCTBHH C TaKOW IIPOCHOOIi.



Cratpsg 9

Taunanx mnpenocTaBisieT ATEHTCTBY JOCTyH K MeCTaM HaXOXKICHMsI, OINpEAETIeHHBIM
ATEHTCTBOM AJ1s1 0TOOpa Mpo0 OKPY’KArOWIEH cpelbl HAa OOIIMPHOW TEPPUTOPHH, IPU YCIOBUH, YTO
ecnu TawnmaHa HE WMEET BO3MOXKHOCTH TPEAOCTaBUTHh TAaKOM AOCTYI, TO TauiaHa mpuiaraeT Bce
pasyMHBIE yCWIMs Uil YAOBJIETBOPEHUS TpeOOBaHMH ATEHTCTBA B albTCPHATUBHBIX MECTax
HaxXOKAEHUs. ATEHTCTBO HE 3allpallliBaeT TAKOW JOCTYI A0 TeX MOp, II0Ka 0TOOp Mpod OKpy Karomeit
cpezbl Ha OOIIMPHON TEPPUTOPHUHU U NMPOLIEAYyPHBIE MEPBI AT €r0 IpoBeaeHns: He 0100peHsl CoBeToM
Y He MIPOBECHBI KOHCYNbTAIIUN MEeXAY ATeHTCTBOM U Tammanaom.

Cratbs 10
ArentcTtBo nHpOpMHUpyeT Tawmnmanm o:

a. JeSTENHHOCTH, OCYIIECTBICHHON B paMKax HacTosmero IIlpoTokoina, BKItoUas AeSITEIbHOCTh
B OTHOIICHUM JIOOBIX BOMPOCOB WM HECOOTBETCTBUM, KOTOpPHIE ATEHTCTBO JOBENIO [0
cBeneHns TawmnaHpma, B mpeaenax IIECTHACCATH IHEH IOCiie OCYIIECTBICHUS ATEHTCTBOM
9TOH JEITEIIFHOCTH;

b. pe3ysbTaTax ACSITeIbHOCTH B OTHOIICHUH JIFOOBIX BOIPOCOB WJIM HECOOTBETCTBHM, KOTOPHIE
ATeHTCTBO JIOBEIO 70 cBeneHusl Tanmana, mo BO3MOKHOCTH CKOpee, HO B IIFOOOM Cirydae B
TeUYeHHE TPUAIATH AHEH TOCTe MOTydeHUs] ATEHTCTBOM ITHX Pe3yJIbTaTOB;

C. BbIBOJAX, KOTOPBLIE OHO CACJIAJI0O B PE3YyJbTATC CBOCH JACATCIBHOCTH B COOTBETCTBHU C
HaCTOAIIUM HpOTOKOHOM. Takue BbIBOABI TPEAOCTABIIAIOTCS €KETOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanbHblii qupekTop yBepomiser Tawmana o0 yTBepxkaeHun CoBeTOM JIHOOOTO
JIOJDKHOCTHOTO JUIla ATEHTCTBAa B KadyecTBE HHCIIEKTOpa IO rapaHTHsAM. Ecmu
Tammann He w3BemaeT [ eHepandbHOTO AMPEKTOpPAa O CBOEM OTKIIOHEHHH TaKOTO
JIOJDKHOCTHOTO JIMIIA KaK MHCIEKTOpa s Tamianga B TEUCHUE TPEX MECAIIEB MOCIE
MONTy4eHHs yYBeZOMIIeHHs 00 yTBepkaeHurn COBETOM, HHCIEKTOP, O KOTOPOM TaKHM
obpazoMm yBenomieH Tanmany, cuuTaeTcss Ha3HAYCHHBIM B Tanman,

i) I'enepanbHbli  AMpeKTOp, OEHCTBYS B OTBEeT Ha mpockOy TawmaHga wiM 1o
CcOOCTBEHHON HMHHUIMATUBE, HE3aMeIUIUTENIHO WMHpopMupyer Tawnang o0 OT3bIBE
Ha3HA4YeHHMs JIF0OOT0 JOHKHOCTHOTO JIMIA B Ka4eCTBE HHCIIeKTopa i Tannanza.

b. YBenomiieHne, 0 KOTOPOM TOBOPUTCS B ITyHKTE a. BBIIIE, CAUTACTCS MOYICHHBIM Tamianmiom
yepe3 ceMb JTHEH IOCie AaThl HalpaBieHHUs ATEHTCTBOM TaKoro yBeAoMieHHUs Tammanmy
3aKa3HOU KOPPECIIOHACHIIUEH.

BU3bI
Cratpsa 12

Tannang B TeyeHHWE OJHOTO Mecslla MOcie MOJIYYEeHHUs 3ampoca 00 3TOM, MPEerOCTaBIIsIET
YKa3aHHOMY B TaKOM 3alpoce Ha3sHAYCHHOMY WHCIIEKTOPY COOTBETCTBYIOLIYIO MHOTOKPATHYIO
BBHE3/IHYIO/BBIC3IHY IO U(WJIM) TPaH3UTHYIO BU3bI, KOTOPBIE TPEOYIOTCS IS 00ecrieueHHsI HHCIIEKTOPY
BO3MOXHOCTH Bbe3lla U MpeObIBaHMA Ha TeppuTopuM TaunaHna B IENsSX BBIIOJIHEHUs ero(ee)
¢yskuuii. JIroObie 3anporieHHble BU3BI JSHCTBUTEIbHBI B TCUCHHE HE MEHEE OJHOTO roJa U B Cilydae
HEO0XOIUMOCTH BO30OHOBIIIIOTCS B TEUCHHE IIEPHO/a HA3HAUCHUS MHCIIEKTOpa B TaumaHm.



JOIMOJIHUTEJIBHBIE ITOJOKEHUA
Cratbs 13

B Tex ClIydadax, Koraa TaI/IHaH,Z[ Wi ATEHTCTBO YKa3bIBarOT HaA HeO6XO,I[I/IMOCTL OMpEACINUTDb B
I[OHOJIHI/ITGJ'II)HBIX TIOJIOKCHUAX, KaKUM o6pa30M CICOAYCT NPUMCHATH MCPbI, U3JIOKCHHEBIC B
HaCTOAIICM HpOTOKOJ’IG, TaI/IHaHI[ 1 ATCHTCTBO COIJIACOBBIBAIOT TaKHUe HOHOHHI/ITCHLHBIC
IIOJIOKCHUA B TCUCHHUC NCBAHOCTA ,Z[Heﬁ IIOCJIC BCTYIUICHUS B CUJIYy HACTOALICTO HpOTOKOJ'Ia
Wik, B TEX ClIydasdax, KOraa YKasaHHC Ha HCO6XO,I[I/IMOCTI> TaKHuX I[OHOJ'IHI/ITCJ'IBHI)IX
MOJIOKCHHI OacTCd IOCJIC€ BCTYIUICHUA B CHJIIY HACTOAIICTO HpOTOKOJIa, — B TCUCHHUC
JCBAHOCTA I[Heﬁ TOCJIC AaThl TAKOI'0 yYKa3aHUs.

Jlo BCTyIUIeHHsI B CHIIY JTIOOBIX HEOOXOAWMBIX JIOTIONHUTENBHBIX ITONOXEHUN ATEHTCTBO
HMMeeT IIPaBo MPUMEHSAITH MEPHI, U3JI0KEHHEIE B HacTosmeM [Iporokoie.

CUCTEMBGI CBA3N
Cratbsa 14

Tammann maer paspemieHHe ATEHTCTBY CBOOOIHO WCITOJIB30BATh UISI CIY)KEOHBIX IIeyeit
CHUCTEMBI CBSI3W MEXIy MHCIeKkTopamMu AreHTcTBa B Tammanne u lleHTpanbHBIMH
yupexxneHussMH  AreHTcTBa M(WiaM) PernoHanmpHeIME OrOpo, BKIIIOYas TepeAady B
HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe HWH(OpMAaIyH, ITOCTYHAaromeld OT yCTPOHCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B IIEJIIX COXpaHEHUs H(MJIHM) HaOJIOIEHUs, UM U3MEPEHUs, U
o0ecreurBaeT 3aIIUTy TAKOW CBS3M. ATEHTCTBO IOCJE KOHCYJbTanuid ¢ Tanmanmom umeer
MPaBO WCIOIB30BaTh YCTAHOBJIEHHBIE HAa MEXKIYHAPOIHOM yPOBHE CHCTEMBI NMPSIMOU CBA3H,
BKJIOYAs CITyTHUKOBBIE CHCTEMBI W JIpyr'HM€ BHABI JAIbHEH CBS3U, HE HCIOJb3yeMBIE B
Taunange. Ilo mnpocbbe Tammanma wiam AreHTCTBa MOAPOOHOCTH, KacaroIluecs
OCYIIECTBJICHUS 3TOTO MyHKTa B OTHOIIEHUH TepeAayd B HEABTOHOMHOM WM aBTOHOMHOM
pexuMe HWHPOPMAIUH, TOCTYHAIOMIEH OT YCTAaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB
coxpaHeHUs H(WIM) HAOMIOAEHUS WIM HW3MEPEHHs, OMNpeneNnsoTca B J{OMONMHHUTENbHBIX
MTOJIO’KEHUSIX.

[Ipu ycraHoBneHWW CBSI3M W Tepenade HWHOOPMAIMH, KaK DJTO IPEAyCMATPUBACTCS B
MTyHKTE a. BBIIIE, HAJUIeKAIUM 00pa3oM yUHUTHIBAETCS HEOOXOIMMOCTh 00eCTIeUeHHUS 3aIUThI
HaXOJSIIEHCS] B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBUTENBHON MH(OpMAIMH
WK TOW WH(POPMAIK O KOHCTPYKINHU, KOTOpYyto Tanman cuutaer 0co00 YyBCTBUTEIHLHOM.

3ALIUTA KOH(I)I/II[EHIII/IAJIBHOﬁ HH®OPMAIIUU
Cratpsa 15

ATEHTCTBO TIOAJICP)KUBAET CTPOTHH peXUM obecriedeHnst 3(Q(EKTUBHON 3alUTHl  OT
PacKphITHsI KOMMEpPYECKHMX, TEXHOJOTMUECKHX M TPOMBIIIJIEHHBIX CEKPETOB U Jpyroi
KOH(QUICHIMAIBHONH HMH(GOPMAaLUK, KOTOpas CTAHOBUTCS €My W3BECTHOH, BKJIIOUYas TaKylo
WH(pOpPMAINIO, KOTOpas CTAaHOBUTCS M3BECTHOH ATEHTCTBY B XOAE OCYIIECTBICHHUS
HacTosuiero [Iporokona.

Pe)KI/IM, O KOTOPOM TOBOPUTCSA B ITYHKTC a. BBIIIC, BKJIOYACT, B YACTHOCTH, IMOJIOKCHUA,
OTHOCAIIUECCA K:



1) o0mMM  TMPUHIUIIAM ©  CBA3aHHBIM C HHMH MepaM TI0  OOpalieHuro
¢ KOH(UICHIIHATbHOW HH(pOpMAaIIHeH;

i) yCIOBUSIM  HaliMa TMEpCOHANa, KacalolMMCS  3allUTbl  KOH(PHICHIUAILHON
nH(pOopMaIuy;

1ii) npoleaypaM B cllydae HapyHICHUH WK SIKOOBI IMEBIINX MECTO CIy4aeB HapyIICHHS
KOH(QHICHIINAILHOCTH.

Pexum, 0 KOTOpPOM TOBOPUTCS B IIyHKTE a. BBIINIC, YTBEPXKIACTCS U TEPUOIUICCKH
paccmatpuBaeTcs CoBeTOM.

INPUJIOKEHUSA
Cratpsa 16

IIpunoxenus k HacrosimeMy IIpoTokomy SBISIOTCS €ro  HEOThEMJIEMOM YacThio.
3a HCKITIOYEHHEM Iiefiell BHECEHUs MONpPaBOK B MpuiioxkeHus, TepMuH "lIpoTokon", kak oH
YHOTpeOsieTcss B HACTOSILEM [OKyMeHTe, o3HauyaeT lIpoTOKod W TpHIIOKEHHS, BMECTE
B3SITHIE.

B nepedens BUAOB AEATENBLHOCTH, YKa3aHHBIX B IPHIIOKEHUH |, 1 mepeueHb 000py10BaHUS U
MaTepuana, ykazaHHbIX B npmiokeHuu II, CoBeTroM MOryT BHOCHTHCS TIONPaBKH IO
pexoMeHaanuu co3ganHoi CoBeToM paboueid rpymIibl AKCIEPTOB OTKPHITOro cocTasa. Jlrobas
Takas IMoINpaBKa BCTYMAET B CHIIY Yepe3 YeThIpe Mecsa rnocie ee npuHaTHs CoBETOM.

BCTYIIVIEHUE B CUJIY
Cratpsa 17

Hacrosmuii IIpoTokon BcTymaer B cuily B NI€Hb, KOrja ATEHTCTBO MONXy4yuT oT Tawnanna
MMICEMEHHOE YBEJOMJICHHE O TOM, YTO 3aKOHOAATeNbHbIE H(WIN) KOHCTUTYITMOHHBIE
TpeOoBanus TamnaHaa, HEOOXOAMMEBIC JIsl BCTYTUICHUS B CUJTY, BBIITOJIHEHBI.

Tammann MoxeT B JI000€ BpeMs 0 TOr0, Kak HAcTOANMi IIpoTOKON BCTYNMUT B CHITY,
3asBUTh, 4TO Tamnany OyaeT MpuMeHITh HacTosmui [IpoTokos Ha BpeMEHHOM OCHOBE.

I'eHepanpHBIH AMPEKTOpP HE3aMEIMTEIbHO HHMOPMHUPYET BCE TOCYAapCTBA — UJICHBI
ATreHTCTBa 0 JI0OOM 3asBICHMHM O NPHUMEHEHUH HacTosero lIporokona Ha BpeMEHHOU
OCHOBE U O €T0 BCTYIUIEHUU B CUILY.

OIIPEJAEJIEHUSA

Cratps 18

Hns neneit nacrosiero Iporokona:

a.

OTHOCAIIMECA K AACPHOMY TOIJIMBHOMY IIMKJIY HAYVYHO-HCCJICAOBATCIBCKUEC W OIBITHO-
KOHCTPYKTOPCKHE DPAa0OTHl O03HAYAIOT [JEATENIHOCTh, KOTOpas KOHKPETHO OTHOCHUTCS K
JTr000MY acleKTy pa3pabOoTKH Mpolecca WM CUCTEMBI JIF000T0 U3 CIIETYIOLIEro:

- KOHBCPCUU AACPHOI0 MaTe€puala,
- 060F3.H.I€HI/ISI AACPpHOro MaTepuala,
- HU3TOTOBJICHUSA AACPHOI0 TOIJIMBA,

- PEaxkTopoB,
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- KPUTHUYECKUX COOPOK,
- nepepaboTKH SASPHOTO TOIUIMBA,

- 00paboTKN (HE BKJIOYAs MEPEYNaKOBKH WM KOHIULHWOHWUPOBAHHUS, He
IpeIyCMaTpUBAIOLIEr0  Pa3/eJIeHUs] 3JIE€MEHTOB, JUIl XpaHEHUs WIu
3aXOpPOHEHHUSI) OTXOAOB CPEJHEr0 WM BBICOKOTO YPOBHS aKTHBHOCTH,
COJIepIKaIIUX Ty TOHHIA, BRBICOKOOOOTallleHHbIH YpaH Win ypaH-233,

HO HE BKJIIOYAIOT JESTEIHHOCTh, OTHOCAIIYIOCS K TEOPETHYECKHUM WM (pyHIaMEHTAIbHBIM
Hay9YHBIM HCCICIOBAHUSAM WU K HAYIHO-HUCCIICIOBATEIHCKAM M OMBITHO-KOHCTPYKTOPCKUM
paboTaM  TO  NPOMBIIUICHHBIM  NPUMCHEHHSIM  PAJUOU30TONOB,  MEIAHMIUHCKUM,
THIPOJIOTHYECKAM W CEIBCKOXO3SHCTBEHHBIM MPUMEHEHUSIM, M3yUEHHUIO IMOCIEACTBUN IS
3I0POBbsSI M OKPY>KAIOIIECH CPEIbI U TI0 YCOBEPIICHCTBOBAHUIO TEXHIYECKOTO OOCITY KIUBAHUS;

IUIOIA/IKa O3HayaeT TEPPUTOPHIO, TPAHHLBI KOTOPOH oOmpeAereHbl TauaaHIoM B
COOTBETCTBYIOIIECH HHPOPMAMM O KOHCTPYKIMH YCTAHOBKH, BKJOYas OCTaHOBIEHHYIO
YCTaHOBKY, a TaK)K€ B COOTBETCTBYIOIIEH HHPOPMALINK O MECTe HaXOXKISHI BHE YCTAaHOBOK,
rze 0OBIYHO MCIIOJIB3YETCS SIEPHBIA MaTepual, BKIIOYas 3aKphITOE MECTO HaXOXKICHHUS BHE
YCTaHOBOK, TJIe paHee HCIIONB30BAICS SIACPHBI MaTepuan (KOTOpble OTPaHUYHBAIOTCS
MECTaMH HaXOXIEHWS, TJIe UMEIOTCS TOpsYre KaMepbl WIN OCYIIEeCTBISUIACH ACATEIHHOCTD,
CBsI3aHHAsi C KOHBEpCHEH, oOorameHreM, W3rOTOBICHHEM WM IMepepadOTKOW TOIUIMBA).
[Tnomanka BKIIOYAET TaKKe Bce OOBEKTHI, COBMECTHO pa3MEILEHHBIE ¢ YIOMSHYTHIMH BBIIIE
YCTaHOBKOH WIJIM MECTOM HaXOXXIEHHS, C LEeIbI0 NPEJOCTABICHUS WM HCIIOIB30BaHUS
CYILIECTBEHHBIX CpEJICTB oOOecCreueHus,, BKJIIOYas: Topsdre Kamepsl Ui 00paboTKu
00JTy4eHHBIX MaTepHalloB, HE COAECPIKALIMX SACPHBIA MaTephall; YCTaHOBKH Uil 00paboTKH,
XpaHeHUs W 3aXOpPOHEHHs OTXOMIOB; a TaKXKe 3JIaHus, CBA3aHHBIE C COTJIACOBAHHOM
TeATENHHOCTHIO, ONpeneeHHOW TanaaHaoM B COOTBETCTBHH CO CTaThel 2.a.(1v) BBIIIE;

CHATas C JKCIIyaTallud YCTAaHOBKA WM CHITOE C SKCIUTyaTallud MECTO HAaXOXJEHWs BHE
YCTaHOBOK O3HA4al0T OOBEKT WM MECTO HAXOXKICHUS, Ha KOTOPBIX NEMOHTHUPOBAHbI MU
CHeNaHbl HENPUIOJHBIMM K OJKCIUIyaTallud OCTaBIIMECH KOHCTPYKIMU M 00OpYyIOBaHHE,
BaKHBIE IS ee(ero) HMCIONb30BAaHUA, TaK YTO OHA(OHO) HE HCIOJIB3YETCS IS XpaHEHHS
SIEPHOTO MaTepuajga U He MOXKET Jajee HCIOIb30BaTbcad A OOpalleHHs C SAECpPHBIM
MaTepHajoM, ero oopabOTKM WM HCIOIb30BAHMS;

OCTAaHOBJICHHAA YCTAaHOBKA HJIM 3aKPbITOC MECTO HAXOXKJIACHHA BHC YCTAHOBOK O3Ha4daroT
O00BEKT MK MECTO HaXO0XACHUA, DKCILTyaTallksl KOTOPBIX NPEKpalleHa U U3 KOTOPBIX HUIBAT
HHepHLIﬁ MaTepuajl, HO KOTOPbIC HE CHATHI C SKCILTyaTaluun,

BBICOKOOOOTAIIeHHBIH YpaH O3Ha4daeT ypaH c¢ oboramennem 20% WK BBIIIE 10 HW30TOITY
ypana-235;

0TOOp P00 OKpYIKAIOIIEH Cpelbl B KOHKPETHOM MECTe HaXQXKJEHHs O3HadaeT oTOOp mpod
OKpy’Karomei cpensl (HampuMep, BO3IyXa, BOMBI, PACTHTEIBHOCTH, ITOYBHI, 3arPI3HEHNUN) B
OTIPEJICIICHHOM ATEHTCTBOM MECTE HAXOXKICHUS M HEMOCPEICTBEHHON OJIM30CTH OT HETro C
LENBI0 COJNEHCTBUSI ATEHTCTBY B TIOJATOTOBKE BBIBOJIOB 00 OTCYTCTBUM HE3asBICHHBIX
SIIEPHOTO MaTepHala WiTH sIIEPHOH NEeATEIBHOCTH B 3TOM OIPEIEIICHHOM MECTEe HaXOXKICHUS;

oTOOp Tpo0 OKpyKaromel cpeapl Ha OOIMMMPHON TEPPUTOPHHM O3HAYaeT OTOOp Mpod
OKpY’KaromIel cpeapl (HanpuMmep, BO3yXa, BOJbI, PACTUTEIBHOCTH, TOYBbBI, 3arPSI3HCHUIN) B
psifie OMpeeNCHHBIX ATCHTCTBOM MECT HAXOXKICHUS C IENbI0 COJCUCTBHS ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBJICHHBIX SACPHOTO MaTepualia WU SIEPHOM
JCSTSILHOCTH Ha OOIIMPHOW TEPPUTOPHU;

11



SIIEPHBIA MaTepPUaN COTTIACHO OIpeIeNICHUI0, JaHHOMY B cTaThe XX YcTaBa, 0O3HadaeT JII000H
WCXOIHBI MaTepuall WM JII000M CHeNUaNbHBIN PACHICIUISIONIMICS Marepuan. TepMuH
HCXOJIHBIM MaTepual He NOJKEH TOJIKOBATHCS MPUMEHUTENBHO K PyJe WM OTXOAAM PYIbL
JItoboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH CO cTaTheit XX YcraBa AreHTCTBa
Mocj€ BCTYIUIEHMS B CWIy Hacrodwmwero IIpoTokona, KOTOpo€ paclIMpsSeT CIHCOK
MaTepHaJIOB, CYUTAIOIINXCS UCXOAHBIM WM CHEIHUAIbHBIM PACILEIUISIOIIUMCI MAaTepUAIOM,
BCTYMAaeT B CUJIy B paMKax Hacrtosiero [IpoTokosna ToJibKO nociie NpUuHATUS Tauaanaom;

YCTAaHOBKA O3HA4YacT:

1) peakTop, KPUTUYECKYI0 COOpKY, 3aBOJ IO KOHBEPCHH, 3aBOJ [0 H3TOTOBIICHUIO,
nepepabaThBAIONIyI0 YCTAaHOBKY, YCTaHOBKY ISl pa3leleHds W30TONOB WM
OTAETBEHOE XPAHIIIUIIE; WIH

ii) mob0oe MEecTO HaxOXKACHUs, TIAe OOBIYHO HCIOJB3YeTCs SACPHBIM Marephal B
KOJINYECTBAX, IPEBBIMIAIOIINX OJUH 3PPEKTUBHBIN KWIOTPaMM;

MECTO HaXO0KJEHHs BHE YCTAHOBOK O3HA4aeT JII000H 00BEKT MM JII000€ MECTO HAXOKICHMS,
KOTOpBIC HE SBJISIOTCS YCTAHOBKOHM, W TNIe OOBIYHO HCIONB3YeTCS SACPHBI MaTepuan B
KOJIMYECTBAX, PABHBIX OJJHOMY 3()()EeKTHBHOMY KHUIOTpaMMy WIIA MEHEE.
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COBEPIUIEHO B Bene 22 cents6ps 2005 rona B IByX SK3eMIULIpax Ha aHTITHUHCKOM SI3BIKE.

3a KOPOJIEBCTBO TAMJIAH/; 3a MEX/IYHAPO/HOE ATEHTCTBO I10
ATOMHOI SHEPI'MMU:

Anucak [TanynoHr Moxamen Dnsbapaneit

ITocon I'enepanbHbIi AUPEKTOP

ITocrosnubld mpenctaBuTens TannaHna

npu MAT'ATO
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iii)

Vi)

vii)

viii)

[NPUJIOXXEHUE I

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

N3zrorornenne poTOpHBIX TPYO I eHTPU(YT WK COOpKa ra30BbIX HEHTPUDYT.

PotopHble TpyOBl A HEHTPUYT 03HAYAIOT TOHKOCTEHHBIC HUIMHIPHI, OMUCAHNUE KOTOPBIX
npusenieHo B pazaene 5.1.1(b) npunoxenns 1.

I'a3oBble HeHTPU(YIU 03HAYAIOT LEHTPU(YTH, ONHCAHUE KOTOPBIX IPUBEIEHO BO BBOJHOM
3aMe4yaHuH K paszaeny 5.1 npunoxenus 1.

UsrortoBienne nudpy3noHHBIX O0apbepoB.

Jubdysnonnsie 6aphephl 03HAYAIOT TOHKHWE IIOPHUCTHIE (HUIBTPHI, OMHCAHHE KOTOPBIX
npuBeneHo B pasaene 5.3.1(a) mpmioxenus 11.

H3zroroBieHue uiu c60p1<a CHUCTCEM, UCITOJIB3YIOIIUX JIa3CPHhI.

CucTeMbl, WCHOIB3YIOMIKE JIa3ephl, O3HAYAIOT CHUCTEMBI, BKIIOYAIOIIAE TE€ IPEIMETHI,
OTIMCaHUE KOTOPBIX MPUBEAEHO B pazjeie 5.7 mpuioxenus 1.

H3zroroBieHue uiu c6opKa OJICKTPOMArHUTHBIX CETIapaTOpPOB U30TOIIOB.
SHCKTDOMaI‘HI/ITHBIe CeapaTopbl U30TOMOB O3HAYAKOT TC NPCAMETHI, O KOTOPBIX TOBOPUTCS B

pazzaene 5.9.1 mpunoxenus II 1 KoTOpbie coAepKaT UCTOYHUKU MOHOB, OMUCAHUE KOTOPBIX
puBeIeHO B pasaene 5.9.1(a) mpunoxenus 11

H3zroroBieHue uiu c60p1<a KOJIOHH WJIA 3KCTPAKIUOHHOT'O O60py,[[OBaHI/I5L

KoOIOHHBI MIIH 3KCTPAKIIMOHHOE 000PYA0BAHUE O3HAYAIOT T¢ MPEAMETHI, OMMCAHHE KOTOPBIX
MpUBEIeHO B pasaenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus I1.

WsroroBneHne pa3aeMTENBHBIX COMEN WIM BUXPEBBIX TPYOOK IS a3pOJUHAMHYECKOTO
o0orarmieHus.

PaznenurenbHble Ccolula WM BHUXPEBBbIE TPYOKM JUIS a3pOAMHAMHYECKOTO OOoraleHus
O3HAYaIOT pa3JeNIUTENIbHBIE COIIa M BHUXpPEBblE TPYOKH, ONMHCAaHUE KOTOPBIX MPHUBEICHO
COOTBETCTBEHHO B pazgenax 5.5.1 u 5.5.2 npunoxenus 1.

Usrorosnenne mmm cOopka CUCTEM T'eHEpaIH YPaHOBOW TUTa3MEI.

CucreMbl reHepallMy YPaHOBOM IJIa3Mbl O3HAYalOT CUCTEMBbl AJsl I'€HEpalud ypaHOBOH
IJ1a3MBl, ONTMCaHUE KOTOPBIX MPUBEAEHO B pazzene 5.8.3 npunoxxenus 1.

W3sroroieHne LMPKOHUEBBIX TPYO.

LupkoHueBble TPyOBl O3HAa4YarOT TPYyOBl, OMHCAHHWE KOTOPBIX NpHBEIEHO B paszaeine 1.6
npuitoxenus 11

HpOI/I3BOILCTBO HJIH TIOBBIIIICHHUE Ka4eCTBA TSHKEIION BOJbI UJIA z[eﬁTepI/m.

Tsbkenas Boma Wi JEUTEPH O3HAYAIOT NMEHTEPHH, THKEIYIO BOMy (OKCHI ACUTEpHs) U
moboe JIpyroe COeIUHEHHUE NeHTepHs, B KOTOPOM OTHOIIEHHE YHCIa aTOMOB JedTepHs K
YHCITy aTOMOB BoJiopoJia npesbimaeT 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Usrorosinenune rpaduta sAepHON YUCTOTHI.

FDad)I/IT SACPHOM YHCTOTHI O3HAYaeT I‘pa(bI/IT, YPOBCHL YHUCTOTBI KOTOPOTO BBIIIC, YEM
o 3
5 MUJJTHOHHBIX YacTeH 60pHOFO 9KBUBAJICHTA, a IIJIOTHOCTH MMPCBBIMIACT 1,50 r/em .

N3roTtosiieHne KOHTEHHEPOB MJIs1 O0ITYUYECHHOTO TOIUIHBA.

KownTeitHep Juis 00JIYYEHHOrQ TOILIMBA O3HAYAET €MKOCTH IS TMEPEBO3KU H/MIU XPaHCHUS
OOJIy4eHHOTO TOIUIMBA, OOECIIEYMBAIONIIYI0 XUMHUYECKYIO, TEIUIOBYI0 W PaIHaliOHHYIO
3aIUTY, a TAKXKe OTBOJI TeTlIa pacraia BO BpeMs IepeMeIeHus, TEPEBO3KH U XpaHEHHSI.

N3roToBiieHHE PEaKTOPHBIX YIPABJISIOLINX CTEPKHEH.

PeakTopHBIC YINPaBASAIOUINE CTEP>KHU O3HAYAIOT CTEP>KHU, OMUCAHUE KOTOPBIX MPUBEICHO B
pazaene 1.4 npunoxenus I1.

N3rorosienne 6€30MacHBIX C TOYKU 3PEHUS KPUTUIHOCTH OAKOB M PE3EPBYaPOB.

BeszonacHble ¢ TOYKM 3pEHHUSI KPUTUYHOCTH OakW M pe3epByapbl O3HAUYAIOT T€ MPEIMETHI,
OMMCAaHKUE KOTOPBIX MPUBEIEHO B pazaenax 3.2 u 3.4 npunoxenus 11.

H3roroBieHne MaImH JJIs pY6KI/I 06J'Iy‘-ICHHBIX TOIINTMBHBIX 3JICMCHTOB.

Mammsbl g pyOKM  OOJIyYEHHBIX TOIJIMBHBIX JJIEMEHTOB O3HAa4YalOT 000pyIOBaHUE,
OMMCAaHKE KOTOPOro MPUBEACHO B pazaene 3.1 npunoxenus I1.

CoopyXeHHe TopssInux Kamep.

lopsane kamMepsl O3HAYAIOT KaMepy WM COCIWHEHHBIE MEXIy COO0OM Kamephl OOIIUM
00BEMOM He MeHee 6 M°, CHAGKCHHbIC 3alllATON, PABHOM WM MPEBBIMAONICH KBUBANCHT
0,5 M GeToHa IIOTHOCTBIO 3,2 T/cM® HilH Goliee, YKOMILIEKTOBAHHBIC 0OOPYIOBAHHEM IS
IMPOBCACHUA onepaunﬁ C UCIIOJIL30BAHUEM NJUCTAHIMOHHOT'O YIIpaBJICHUA.




[MPUJIOKEHMUE 11

HEPEYEHb COTJTACOBAHHOI'O OBOPYIOBAHIMS 1 HESIIEPHOT'O MATEPUAJIA JIJIA
OTUETHOCTH OB 3KCIIOPTE U UMITIOPTE B COOTBETCTBUU CO CTATHEU 2.a.(ix)

1.1.

1.2.

PeakTopsbl U peakTopHOE 000pPy/10BaHUE
KoMiuieKTHBIE siIepHbIE PEAKTOPbI

SlnepHble  peakTOpbl,  CIIOCOOHBIE  paboTaTh B PEXKHUME  KOHTPOIUPYEMOU
CaMOTIOIJIEPKUBAIOMICHCS [IEMTHOW peakIuu AeNIeHHs], WCKIIoYash PEeaKTOPhl HYJIEBOH
MOIITHOCTH, KOTOPBIE OIPENEISIOTCS KaK peakTOPhl C TPOEKTHBIM MaKCHUMAallbHBIM
YPOBHEM MPOU3BOJICTBA IUTyTOHMS, HE MpeBbIaronumM 100 rpaMMoB B Toj1.

[HOACHUTEJIBHOE 3AMEYAHUE

"SnepHslii peakTop" B OCHOBHOM BKJIIOYAeT Y3JIbl, HaXOJSIIMECS BHYTPH KopIryca
peakTopa WM HENOCPEACTBEHHO TPHMBIKAIONINE K HeMy, 000pyIoBaHHE, KOTOpOe
KOHTPOJIMPYET YPOBEHb MOLIHOCTU B aKTUBHOI 30HE, U KOMIIOHEHTHI, KOTOPbIE OOBIYHO
COJiep)KaT TEIUIOHOCHUTENb MEPBOr0 KOHTYpa aKTHMBHOM 30HBI PEAKTOPAa, WM BCTYMAIOT C
HUM B HETIOCPEACTBEHHBIH KOHTAKT UM YIPABISAIOT UM.

He mpenmnonaraercsi HCKIIIOYCHNE PEAKTOPOB, KOTOPBIE HAAJICKAIUM 00pa3oM MOTIIH ObI
MOABEPTHYTHCSI MOTUGMUKAIINY JJIs1 TIPOU3BOJICTBA 3HAUUTEIHLHO OOJBIIEr0 KOJUYECTBA,
gyem 100 rpaMMOB IUTyTOHUSI B TOJ. PeakTopwl, mpeiaHa3HAYCHHBIC IS JJTUTCIHLHON
OKCIUTyaTallid Ha 3HAYUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBHCUMO OT CTENEHH WX
BO3MOJKHOCTEH MPOM3BOACTBA IIYTOHUS, HE PACCMATPUBAIOTCSA KaK "peakToOphl HYJIEBOM
MOIIHOCTH".

PeaRToprle KOpmmyca BbICOKOI'O 1aBJICHUSL

Meramnueckue Kopmyca B cOOpe WJIM MX OCHOBHBIE YAacCTH 3aBOJICKOTO M3TOTOBJIEHUS,
KOTOpBIE CIEIUANbHO TpeAHa3HAYEHBl WM IMOATOTOBICHBI A pa3MEIICHUS B HUX
AKTUBHOW 30HBI SIIEPHBIX PEAKTOPOB, KaK OHHU OMNpe/AeeHbl B MyHKTe 1.1. BhINIE, H
CIIOCOOHBIE BBIEP)KUBATH paboUee JTaBJICHHUE TEIUTIOHOCUTENS TIEPBOTO KOHTYpa.

[HOACHUTEJIBHOE 3AMEYAHUE

BepxHusst mmuTa Kopiyca BRICOKOTO JaBJICHHS PEaKTOpa OXBATHIBAETCS IyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOT0 U3TOTOBJIEHHUS, YaCTh KOPITyca BEICOKOTO JIaBJICHHUS.

BryTpennue wdactu peaktopa (HampuMmep, MOIEPKHUBAIOIINE KOJOHHBI W  IIIUTHI
aKTUBHOW 30HBI M JpyrHe BHYTPEHHHE YaCTH KOpIIyca, HamNpaBisAiomue TpyObl s
PETYIUPYIOINX CTEp)KHEW, TEIUIOBBIE OSKpaHbl, MEPeropolikd, TPYOHbIE pEUIeTKU
AKTUBHOW 30HBI, IIACTHHBI TUQQy30pa U T.1.) OOBIYHO MOCTABJISIFOTCS MOCTaBIIMKOM
peakTopa. B HEKOTOpBIX ciydyasx ONPEICICHHBIE BHYTPEHHHE OIOPHBIE KOMIIOHEHTHI
BKJIFOYAIOTCSI B M3TOTOBJICHHE KOPITyCa BBICOKOTO JABJICHHSA. ODTH MPEAMETHI SBIAIOTCA
JOCTaTOYHO BaXXHBIMH C TOYKM 3pEHMs OE30MACHOCTH W HAACKHOCTU HKCIUTyaTaluu
peakTopoB (M CJIEIOBaTeNbHO, C TOYKHA 3pPEHUS TapaHTHHHBIX 00g3aTeIbCTB U
OTBETCTBEHHOCTH IIOCTABIIMKA pPEaKTopa), YTOObI WX IMOCTaBKa BHE pPaMOK OCHOBHOTO
COTJIAIIEHHUs O MOCTaBKE caMOro peakTopa He craia Obl 0ObIYHOI mpakTukoil. [losTomy,
XOTSI OTAENbHasg IMOCTaBKa JTUX YHUKAJbHBIX, CHEHUAIbHO NPEIHA3HAUYCHHBIX U
TIOJITOTOBJIEHHBIX, BAXKHBIX, KPYMHBIX M JOPOTOCTOSIIMX MPEIMETOB HE O0SM3aTENbHO
OyzeT paccMaTpuUBaThCs Kak BBIMANAIOMIAs U3 cepbl HHTEPECOB, TAKOH CIIOCOO MOCTaBKU
CUYMTAETCS] MAJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbl AJ151 3arpy3Kd ¥ BBITPY3KH PEaKTOPHOI0 TOIIMBA

ManunynasTopHoe 000pyAOBaHME, CIIELHUATIBHO MPEJHA3HAYCHHOE MM MOATOTOBJIEHHOE
JUISL 3aTPY3KH WM M3BJICUYEHHs TOIUIMBA U3 SIICPHBIX PEAKTOPOB, KAK OHU OIPENENIEHBI B
nyHkTe 1.1. BbIlE, KOTOpOE MOXKET HCIOJIB30BAThCA, KOIJIa PEaKTOp HAXOAMUTCSA IOJ
Harpy3koi, wim  o0majaeT  TEXHHYECKUMH  BO3MOXHOCTAMH UL TOYHOTO
NO3ULUOHUPOBAHUS ~ WJIM  OPUEHTUPOBAHWS,  IO3BOJIIOLIMMU  IPOBOJAWTH  HA
OCTaHOBJICHHOM pPEaKTOpe CIOXKHBIE PabOThI MO TeEperpy3Ke TOIUIUBA, TPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOII0ACHNE MITH MPSAMOM TOCTYT K TOIUTUBY.

PeakTopHble ynpaBiasiiolme cTep:;KHA

CTep)KHI/I, CIICIUAJIbHO MPEAHA3HAUCHHBIC HJIM IOATOTOBJCHHBIC [JIA YIIPABJICHUA
CKOPOCTBIO pC€AKIIMHU B SIACPHBIX PCAKTOPAX, KAK OHU OMPCACICHLI B ITYHKTC 1.1. BhIIIIE.

[NTOACHUTEJIBHOE 3AMEYAHUE

CIOILa KE BKIIIOYAKOTCsA, IIOMHUMO 4YaCTH, nornomanH_[eﬁ HeﬁTpOHLI, €C OIIOpHBbIC H
MMOABCCHBIC KOHCTPYKIHNHU, €CIIU ITOCTABKA MTPONU3BOAUTCA Pa3ACIbHO.

PeakTopHble TPYyObI BHICOKOIO J1aBJIEHUSA

TpyObl, KOTOpBIE CTIEIMANBHO NPeHA3HAYCHBI MITH OATOTOBJICHBI [UIS pa3MeIleHHs B
HUX TOTUTUBHBIX 3JIEMEHTOB U TEIUIOHOCHUTEIIS TIEPBOTO KOHTYPa B PEAKTOPax, Kak OHU
ompeneNieHsl B MyHKTe 1.1. BhIlIe, Mpu pabovyeM AaBieHWH, npeBbimaromem 5,1 Mlla
(740 pyHT/KB. O10¥IM).

HupkoHueBbie TPYObI

TpyOb! wu cOOpkH TPYO U3 METAILTHYECKOTO [IUPKOHUS WIIH €T0 CILIABOB, IT0 BECY
npessimatomye 500 Kr B TeueHue JTF000ro 12-MecsIHOTo Teproaa, KOTOPhIE CICITHAIBHO
MMpE€AHaA3HAYCHBI UJIW OATOTOBJICHBI AJIA UCIIOJIB30BaHUA B pE€aKTOPax, KaKk OHA
omnpeseneHbl B MyHKTe 1.1. BhIIle, U B KOTOPBIX OTHOIICHUE 110 BeCy Ta(pHUS K TUPKOHUIO
MeHbIe yem 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacochl, cnemnmansHO TpeqHa3HAUYE€HHBICE WM TOJATOTOBICHHBIE JUIS  TOANEPKAHUS
OAPKYJSIITAN  TEIUIOHOCHUTENI TIEPBOTO  KOHTYpa SAEPHBIX PEakTOpoB, Kak OHHU
OTIpEJICIICHBI B ITyHKTE 1.1. BBIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CriermanibHO  TIpeJHAa3HAUY€HHBIE WM TOATOTOBIEHHBIE HACOCHI MOTYT BKIIIOYATh
CJIOKHBIC, YTJIOTHEHHBIE MJIX MHOTOKPATHO YIUIOTHEHHBIE CHCTEMBI AT TPEIOTBPALLCHUS
YTEUKH TEIUIOHOCUTENS IEPBOTO KOHTYPA, FePMETUYHBIE HACOCHI M HACOCHI C CHCTEMaMHU
UHEpIHaIbHOM Macchl. DTO OIpeneNieHUe KacaeTcs HacoCOB, aTTECTOBAHHBIX 10 KJIAaccCy
NC-1 nu 5KBUBaJICHTHBIM CTaHIapPTaM.

HesinepHble MaTepuaJibl 1Jisl peaKTOPOB
HeiiTepuii u TsizKes1as Bo/AA

Jelitepuii, Tspkenas Boaa (OKUCH IedTepus) W Jroboe Ipyroe COCAMHEHHUE ACHTEepHs, B
KOTOpOM  OTHOIIEHHWE Jeiltepuss K aroMaM Bogopoxa mpessimaer  1:5000,
MpeHA3HAYCHHBIC I WCIOJIh30BAaHHS B SJICPHBIX PEAKTOPax, KaK OHU OIPEIEIICHHI B
myHkTe 1.1. BbIme, B Komu4ecTBax, npeBbimatoniunx 200 Kr aToMOB nedTepus Uil JTF000i
OJTHOM CTPaHBI-MIONTyUYaTells B TeUEHHE JIF000T0 12-MecsS9HOTOo Nepruoa.
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2.2

SlnepHo-uncThiii rpaduT

I'padur, umerommii creneHb YUCTOTHI BBILIE S-MUJUTHOHHBIX OOpHOTO SKBHUBAJICHTA, C
IUIOTHOCTBIO Goubire geM 1,50 r/cM’, mpeaHasHAYEHHBIH [T HCIOIb30BAHMS B SACPHBIX
peakTopax, Kak OHM ONpejaesieHbl B IMyHKTe 1.1 BbIle, B KOJMUYECTBaX, MPEBBIMIAIOIINX
3x10* kr (30 MeTpHUECKHX TOHH) /s JHO0OH OIHOM CTPAHBI-MIONYYaTes B TEUCHHE
mo6oro 12-MecsyHoro epuoa.

[TPUMEYAHUE

g meneit 3KCIOPTHOTO KOHTPOJIS MPAaBUTENBCTBO OMpPENENseT, OyIyT JU AKCIOPTHHIE
napTHx COOTBETCTBYIOILIETO BBIIIICYKa3aHHBIM XapaKTepUCTHKaM rpagura
UCIIOJIb30BATHCS B AJEPHBIX PEAKTOPaXx.

YcTraHoBKHM U1 epepadoTKU 00/1y4eHHbIX TOIUIUBHBIX 3J1EMEHTOB U 000Py/10BaHue,
CIeNHMAJbHO NMPeAHA3HAYeHHOEe UM MOAT0TOBJIEHHOE I 3TOr0

BBOJAHOE 3AMEYAHUE

[Ipu mepepaboTke 0O0JYyUEHHOTO SASPHOTO TOIUIMBA IUIYTOHMH U ypaH OTICNSIOTCS OT
BBICOKOAKTUBHBIX MPOAYKTOB JCICHUS U IPYTHUX TPAHCYPAHOBBIX 3JIEMEHTOB. J[J1st Takoro
paszieneHusl MOTYT MCIOJb30BaThCs PA3IMUYHbIC TEXHOJIOTHYECKHE mporecchl. OTHAKO CO
BpeMeHeM mporiece "[lypekc" cTam HamboJee pacpoCTpaHEHHBIM B IPHEMIIEMBIM. DTOT
NPOIIECC BKIIOYAECT PACTBOPECHUE OOJNYYEHHOTO SEPHOTO TOILUIMBA B a30THOH KHUCIIOTE C
MOCTCAYIONIMM BBIJICIICHUEM ypaHa, IUTyTOHUS W MPOJAYKTOB JIEICHUS SKCTPaKIUCH
pPacTBOPHUTEIIEM C IIOMOIIBIO TpUOyTIIIhOoCc(haTa B OpraHUIECKOM pa3OaBHTETIE.

TexHOMOTN4YECKHEe MPOLECChl Ha pa3IHYHBIX ycTaHOBKax Tuma "llypekc" aHamOrHYHBI U
BKJIIOYAIOT: M3MeNbueHHe OOTY4YEeHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOIUIMBA,
HKCTPAKLMIO PACTBOPHUTEIEM M XPaHCHHE TEXHOJIOTHUECKOW XHUIKOCTH. MOXET UMEThCS
TaKke 000OpYyINOBaHHE Ul TEIJIOBOM NEHWUTPALMM HUTpaTa ypaHa, KOHBEPCHU HHUTpATa
IUTyTOHHS B OKUCHh MJIM METaJll, a TakkKe IJs1 00pabOTKU JKUAKHX OTXOJOB, COJEPKALINX
OPONYKTHl [JENICHHUs, A0 TMOJNydYeHHs (OPMBI, MPUTOAHOM Ui NPOJODKUTEIBHOTO
XpaHeHus: WM 3axopoHeHus. OnHAaKO KOHKPETHbIE THNBI UM  KOHUrypaunus
000pyIOBaHM, BBITONHSIIOMETO 3TH (YHKIWH, MOTYT pa3inyaThCsl Ha Pa3INYHBIX
ycTaHoBKax tuma "[lypekc" mo HeCKOJbKMM IMpHYMHAM, BKIIOYas THIBI U KOJIUYECTBO
00JIy4eHHOTO SIIEPHOTO TOIUIMBA, IOJJIEKAIIEro IepepaboTKe, M MpPEeAroaraeMblil
MPOIlECC OCAXKICHHUS H3BJIEKAEMBIX MAaTepHalOB, a TaKXe MPUHIMIIBI OoOecredeHns
0e30IacHOCTH M TEXHHYECKOro OOCIY>KMBaHWS, NPUCYLIME KOHCTPYKLUUH JaHHOH
YCTaHOBKH.

"VcraHOBKa I TIepepabOTKHA  OONYYEHHBIX TOIUIMBHBIX DJIEMEHTOB"  BKIIFOYACT
O60pyaOBaHI/Ie U KOMIIOHCHTEI, KOTOPBLIC O6I)I‘IHO HaxogAaATCsA B IIPAMOM KOHTAKTE C
OOJIyYeHHBIM TOTUTMBOM W OCHOBHBIMH TEXHOJOTMYECKMMH TMOTOKAMHU SJCPHOTO
MarepHaia ¥ MpoAyKTOB JEJCHHUS, U HETOCPESICTBEHHO YIPABISIOT UMH.

OTU mpouecchl, BKIOYas MOJHBIE CHUCTEMBI JJIi KOHBEPCHH IUIYTOHHSA M NPOW3BOJCTBA
METaJUTUYECKOTO TUTyTOHHUS, MOTYT OBITh HICHTU(HUIMPOBAHBI 110 MEPaM, IPUHUMAEMBIM
IUIl TIPEJOTBPALICHUSI OMAacHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAampuMep, MepamH,
CBSI3aHHBIMH C TeOMeTpHel), o0mydeHreM (HampuMep, MyTeM 3allUThl OT OOJydeHHs) U
TOKCHYHOCTBIO (HaIlpuMep, MEpaMu 10 YAEPKaHHIO).

IIpeamersl 000pyOBaHUsI, HA KOTOPBIC, KAK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(dpa3el "u o0OpymOBaHWE, CIICNHAIBLHO TPEAHA3HAYCHHOE WIIM TIOATOTOBJICHHOE" IS
nepepadoTKu 00TyUEHHBIX TOTUTUBHBIX 3JIEMEHTOB, BKIIOYAIOT:
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3.2.

3.3.

MamuHbl 1J15 pyOKH 00/1y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEUYAHUE

OTto o0OpyAoBaHHME HCHOJB3YeTCS MJS BCKPBITHS OOOJOYKH TOIUIMBA C IIEJIBIO
MOCTIENYIOMIETO PAcCTBOPEHHS OONyYeHHOTO sA/epHOTO Marepuana. Kak mpasuiio,
UCTOJB3YIOTCS CHEeNHaIbHO NMpeIHa3HauYeHHbIe, CKOHCTPYHUPOBAaHHBIE ISl PyOKH MeTaia
YCTPOMCTBA, XOTS MOXET HCIOJIb30BaThCsI M 0Oojee coBeplieHHOe 000pyIOBaHHE,
HaTpUMeDp Ja3ephl.

I[I/ICTaHLII/IOHHO yapasJIisIieMOC O60py,Z[OBaHI/Ie, ClICMaJIbHO MNPCAHA3HAYCHHOC WA
IMOATOTOBJICHHOC [Jid HMCIIOJIB30BaHUA Ha YCTAHOBKE II0 HepepaGOTKe, KaxK OHa
OmpeAcjcHa BbIIIC, IJISI PC3KH, py6KI/I WK HApE3KH C60p0K, IIy4YKOB HIIN CTCp)KHeﬁ
06nyquH0ro SAACPHOr0 TOIIMBA.

JuccosbBepsl
BBOJHOE 3AMEYAHUE

B namccombBepsl OOBIYHO TMOCTyMaeT HM3MENBYCHHOE OTpadoTaBiee TOIDIMBO. B 3THX
0e30MacHBIX C TOYKH 3PEHUS KPUTHIHOCTH pe3epByapax 00IydeHHBIN SAepHBIA MaTepra
pacTBOpsieTCS B a30THOM KHUCIIOTE, W OCTAIOUIUECs OOpE3KH O0O0JOYEK BBHIBOJATCS U3
TEXHOJIOTHYECKOTO MOTOKA.

BeszomnacHbie ¢ TOYKHM 3peHHsS KPUTHYHOCTH pe3epByaphl (HAIpUMep, Majoro JuaMeTpa,
KOJIBIIEBBIE WJIM TPSIMOYTOJIHBIE DE3epByaphl), CIEMWAIbHO IpeIHAa3HAYCHHbIE WIH
NOATOTOBIICHHBIE JUIS HCIOJBb30BaHUS Ha YCTaHOBKE IO HepepaboTKe, Kak OHHU
OTIpe/eNIeHbl BBIMIE, IS PACTBOPEHHUS OONyYEHHOTO SAEPHOIO TOIUIMBA, KOTOPHIE
CIIOCOOHBI ~ BBIICP)KMBATh TOPAYYI0, BBICOKOKOPPO3WOHHYIO JKHIKOCT M MOTYT
JTUCTAHLIMOHHO 3arpy’KaThCsl U TEXHUIECKH 00CTYKUBATHCS.

IKCTPAKTOPHI M 000PYAOBAHHUE 1151 IKCTPAKIHH PACTBOPHTEIEM
BBOJHOE 3AMEYAHUE

B aKkcTpakTOpBl € pacTBOpUTENEM IOCTYNMaeT Kak pacTBOp OOJYyYEeHHOTO TOIUIMBA W3
JIMCCOJIBBEPOB, TAK U OPraHUYECKUNA PacTBOp, C MOMOILBIO KOTOPOTO Pa3leisiOTCs ypaH,
TUTyTOHUH W TPOAYKTH neneHus. OOopynoBaHWe il OKCTPAKIHHA PACTBOPHUTEIEM
OOBIYHO KOHCTPYHPYETCSI TakKMM 00pa3oM, dYTOOBl OHO YIIOBIETBOPSUIO IKECTKUM
JKCIUTyaTallMOHHBIM ~TpeOOBaHMSM, TaKUM, KaK JUIMTCNBHBIH CpPOK CIyXObl 0e3
TEXHUYECKOTO OOCTYXUBAHHS WM JIeTKas 3aMEHSEMOCTb, IPOCTOTA B AKCIUTyaTallud U
yIpaBJIeHNH, a TaK)Ke THOKOCTh B OTHOILIEHUH U3MEHEHHUS apaMeTpoB Mpoliecca.

CHCHI/IaJIBHO NMpEAHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC 3KCTPAKTOPBI C PACTBOPHUTEIIEM,
TaKkude, KaK HacaJO4YHble WM IyJbCALOHHBIE KOJIOHHBI, CMECHUTEIbHO-OTCTOWHBIC
anmaparthl WM HEHTPOOSKHbIE KOHTAKTHBIEC armnaparsl Ul UCTIOIb30BAaHMS Ha YCTAaHOBKE
no o0paboTke OOJYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PAacCTBOPUTENEM JIOJIKHBI OBITH
YCTOMYMBBI K KOPPO3HMOHHOMY BO3JACHCTBHIO a30THOM KHCIOTBL. OKCTPaKTOPHl C
pacTBOpUTENEM OOBIYHO M3TOTABIMBAIOTCS C COOJNIOJCHUEM UYpPE3BBIYaifHO BBICOKHX
TpeOoBaHMH (BKIIOYAas TPHUMEHEHHE CIICIHATBHBIX METOMOB CBAapKH, WHCIEKIH,
obecrieyeHHe U KOHTPOJIb KadecTBAa) M3 MAaJOYIJICPOJHUCTHIX HEP)KABEIOIIUX CTaleH,
THTaHa, IUPKOHUS WIN IPYTUX BHICOKOKAYECTBEHHBIX MaTEPUAJIOB.
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3.5.

XuUMHUYeCcKHe pe3epByaphl /sl BbIIEPKUBAHUS HJIN XPaAHEHHS
BBOJJHOE 3AMEYAHUE

Ha sTame sKkcTpakumy pacTBOpUTENIEM OOpa3ylOTCS TPH OCHOBHBIX TEXHOJIOTHUYECKHX
II0TOKa KHUAKOCTH. Pe3epByapI)I AJId BBIACPKHMBAHUA WKW XPaHCHUA HCIIOJIB3YIOTCA B
nanbHelIIel 00paboTke BCeX TpeX MOTOKOB CIEAYIOLUIHMM 00pa3oM:

a) pacTBOp YHUCTOTO Aa30THOKHUCIIOTO YpaHa KOHIIGHTPHPYETCS BBIMApHUBAHHEM U
MIPOMCXOUT TPOIIeCC ACHUTPAINH, TJI€ OH IpeBpaliacTcs B OKCHI ypaHa. DTOT
OKCHJI TIOBTOPHO HCIOJIB3YETCA B AIEPHOM TOTUIMBHOM IIHKIIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JEJCHUS OOBIYHO KOHLEHTPHUPYETCS
BBIIAPUBAHNEM M XPAaHUTCS B BHJEC KOHLEHTPUPOBAHHOW JKUAKOCTU. OTOT
KOHIICHTPAT MOYKET BIOCIIEICTBUHU MPONUTH BBIMTapHUBaHKE WU OBITH TpeoOpa3oBaH
B (hopMy, IPUTOAHYIO U XPAHESHUS WM 3aXOPOHCHUS;

C)  pacTBOp UHCTOTO HHUTpaTa IUIyTOHUS KOHLEHTPUPYETCS W XpaHUTCA [0
MOCTYIUIEHUS] Ha JaJbHEHIINEe 3Tambl TEXHOJIOTHYECKOTo mpolecca. B wactHocTH,
pesepByapsl sl BBIIEPXKHBAHUS MM XPAaHEHUS PpacTBOPOB  IUTYTOHHS
KOHCTPYHUPYIOTCSl TAKMM 00pa3oM, 4TOOBI N30€kKaThb CBA3AHHBIX C KPUTHYHOCTBHIO
po0jeM, BO3HUKAIOIUX B PE3yibTaTe M3MEHEHHH B KOHIEHTpALMH WK (opme
JTAHHOTO TTOTOKA.

CrenmanbHO NpelHa3HAYeHHbIE WM MOJATOTOBJIECHHBIE pE3epBYaphl AJS BBIACPKUBAHUA
WIIA XpaHEeHUs IS CTIONb30BaHUs Ha YCTAaHOBKE 110 TiepepadoTKe 00TydYeHHOTO TOTIINBA.
PesepByapsl ans  BBIACPKMBAHUA WM XPaHEHUS [JOJDKHBI OBITh YCTOHYMBBI K
KOPPO3MOHHOMY BO3JEHCTBHMIO a30THOM KHCIOTHI. Pe3epByapbl s BBIIEPKUBAHUS WIH
XpaHeHUs OOBIYHO M3TOTABIMBAIOTCA M3 TaKUX MaTepUANOB, KaK MAaJOyTJIEPOTUCTHIE
HEp)KaBEIOIINE CTalk, THUTAaH WM [HPKOHWA WIH JAPYTHE BBICOKOKAYECTBEHHEIE
MaTepuanbl. Pe3epByapsl i BBIICPKUBAHUS WM XPAaHEHUS MOTYT  OBITh
CKOHCTPYHPOBAaHBI TakUM o00pa3oM, 4YTOOBI WX OKCIUTyaTallsi W TEXHHYECKOE
oOciTyXMBaHWE TMPOW3BOAMINCH JWCTAHIIMOHHO, W MOTYT HWMETh CIEAYIOIIHe
0COOCHHOCTH C TOYKH 3PEHHUS KOHTPOJISA 32 SIAEPHON KPUTUIHOCTBIO:

1)  OOpHBIH PKBUBAJCHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIUH PaBEeH IO MEHbIICH
mepe 2%, mbo

2)  UWIMHAPWYECKHE pe3epByaphl HUMEIOT MaKCHUMaibHBIH  auamerp 175 MM
(7 motiMoB), 6O

3)  TpSIMOYTONBHBINA WM KOJBIIEBON pe3epByap MMEeT MaKCUMAIIbHYIO IIHUPUHY 75 MM
(3 mrotima).

CucremMa KOHBEPCHHM HUTPATA IUIYTOHUS B OKCHL

BBOJHOE 3AMEYAHUE

Ha OospmmHCTBE yCTAaHOBOK MO TiepepadOTKe A3TOT KOHEYHBIH IPOIECC BKIIOYAET
KOHBEPCHIO PacTBOpa HUTpaTa IUIyTOHUS B IBYOKHCH IUTYyTOHHS. B 4YHCIO OCHOBHBIX
omepanuii 3TOr0 Ipolecca BXOAAT: XpaHEHHE U KOPPEKTUPOBKA HCXOIHOTO
TEXHOJIOTHYECKOTO MaTepHhalla, OCXACHWE W pasJelieHue TBEpPION W KUIKOH (asbl,
MpOKaJMBaHUe, OOpalleHue C MPOAYKTOM, BEHTHWIAILMUS, OOpalleHHe C OTXOJaMH |
yIpaBIeHHUE MPOLIECCOM.
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5.1.

3aMKHYTI)Ie CUCTEMBI, CIHCHUAJIBHO TMPEAHA3HAUCHHBIC MWW TIOATOTOBJICHHBIC [JIA
KOHBEPCHUU HUTpATa IUTyTOHUS B OKCUJ| TUTyTOHUS, B YACTHOCTH, 000PYJIOBAaHHBIC TAKUM
o0pa3zoM, 9TOOBI M30€KaTh JOCTIIKEHUS KPUTUYHOCTH W PaJAMANMOHHBIX 3¢ (HEeKToB, a
TaKXXC CBECTU K MUHUMYMY OITACHOCTHU, CBA3AHHBIC C TOKCUYHOCTBIO.

CucremMa KOHBEPCHM OKCH/IA IUIYyTOHUS B MeTAJL
BBOJHOE 3AMEYAHUE

DTOT Tpoltecc, KOTOPHIi MOXKET OBITh CBSI3aH C YCTAHOBKOH IO TEpepadOTKe, BKIIOUAET
q)TOpPIpOBaHI/Ie ABYOKHCHU ILIYTOHWUA, OOBIYHO C MMPUMCHCHUCM BBICOKOAKTHBHOI'O
(GTOPHUCTOTO BOIOPO/A, C LENBIO MOMYYeHUs (TOpH/IA TUTYTOHHUS, KOTOPBIN BIOCIEICTBUN
BOCCTaHABIIMBACTCSI C IOMOIINBI0 METAIUIMYECKOTO KaIbIUs BBICOKOW YHCTOTHI JI0
MOJIy4Y€HUA METANIMYCCKOI'O IUIYTOHHA H Q)Topnz[a KajJdblysd B BHUJAC IIJIaKa. B uucno
OCHOBHBIX OIEpaluii JaHHOTO TMpolecca BXOJAT: (TOpUpOBaHHE (HAmpUMeEp, C
MpUMEHEHHEM 000pYI0BaHUS, COJCPIKAIICTO OIArOPOIHBIC METAIUTBI MK 3aIUIIICHHOTO
MOKPHITUEM W3 HHUX), BOCCTAHOBJICHHE MeTaula (HampuMep, ¢ TNpPUMEHEHHUEM
KepaMHUYECKUX THUTJICH ), BOCCTAHOBJICHHE IIIaKa, OOPAICHHE C MPOAYKTOM, BEHTHIISAIIUS,
obpalieH’e ¢ OTXOIaMH U YIIPABJICHHE MPOIIECCOM.

3aMKHYTLIe CHUCTEMBI, CIHCHUAJIBHO MNPEAHA3HAYCHHBIC MWW IMOATOTOBJICHHBIC JIA
IMPpOU3BOJACTBA MCETAJUIMYECKOTO IUIYTOHHA, B YaCTHOCTH, 060p}IIIOBaHHI)Ie TaKHUM
O6p330M, 4TOOBI M30€KaTh AOCTHIKCHHUSA KPUTUYHOCTU U paJuallMOHHBIX Sq)(peKTOB, a
TaKXX€ CBECTU K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YcTaHOBKH AJ151 U3rOTOBJIEHUS TOIJIMBHBIX 3JIEMEHTOB
"V craHoBKa JJIsL U3rOTOBJICHU A TOILJIMBHBIX 3JICMEHTOB" BKIIFOYAET O60py,I[OBaHI/ICI

a) KOTOpPO€ OOBIYHO HAXOIHUTCS B HETOCPEICTBEHHOM KOHTAKTE C TEXHOJOTHYECKUM
MTOTOKOM SIIEPHOTO MaTepHajia Wil HEeIOCPEACTBEHHO 00pabaThIBaeT €ro, Wil Ke
YHOPAaBJISCT UM, WU

b) KOTOpOE repMETU3UPYET SACPHBIA MaTepuail BHyTPH 00OJIOUKH.

YcTaHOBKH [JJ1s  pa3ielieHHsl HM30TONOB YypaHa W 00opydoBaHHe, KpoMme
AHAIMTHYECKHX MPUOOPOB, CHENHAILHO NpeAHA3HAYEHHOEe WJIM TOAr0TOBJIEHHOE
IS 3TOTO

[IpenmeTsl 060pyaOBaHUS, Ha KOTOpBIE, KaK CUUTAETCS, PACIHPOCTpaHSAETCS 3HAUECHUE
¢passl "obopyaoBaHHEe, KpOME aHATUTHYECKUX MPHOOPOB, CIEHUATbHO peAHa3HAYCHHOE
WIN TIOATOTOBJICHHOE" [UIsl pa3[esieHNs] H30TONOB ypaHa, BKIIOYAIOT B ceOs:

I'azoBble IIeHTpI/I(l)yl"I/I " y3JIbl U KOMIIOHCHTDI, ClI€UAJIBbHO NMPEeIHA3HAYECHHbIC UJIH
MOATr0OTOBJICHHBIC 1JIf HCIIOJIB30BAHUSA B Ira30BbIX ueHTpm])yrax

BBOJIHOE 3AMEYAHUE

T'azoBas neaTprudyra 0OBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) MIJIHHAPA(OB) THAMETPOM
or 75 mm (3 mioiima) mo 400 mm (16 mr0iiMOB) C BEpPTUKAJIBHOW LIEHTPAJIBHON OCHIO,
KOTOpEIH(e) moMeInieH(bl) B BaKyyM U BpamaeTcs(I0Tcs) ¢ BHICOKOM OKPYKHOU CKOPOCTBIO
nmopsnka 300 M/c wiu Gomnee. [l mocTHKEHUs OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepHabl BPaIAIOIINXCs KOMIOHEHTOB JIOJKHBI UMETh BBICOKOE 3HaY€HHE OTHOLICHUS
OPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpka H, CIIEAOBAaTENbHO, OTIEIbHBIC €€
KOMIIOHEHTHI JIOJDKHBI H3TOTOBIATHCS C BBICOKOW CTETIEHBI0 TOYHOCTH, YTOOBI pa3daiiaHC
ObUT MUHUMANBHBIM. B oTnmume oT npyrux mneHTpudyr rasoBas IeHTpUdyra i
oOoramieHuss ypaHa HMEeT BHYTPU pOTOPHOH KaMepbl Bpallarouryrocs(uecs)
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neperopoaky(u) B opMe aucKa M HEMOABIKHYIO CHCTeMy mojadd u oTtBoja raza UF6,
COCTOSIIILYIO IO MEHBIIEH Mepe U3 TPeX OTAENBHBIX KaHAIOB, ABa U3 KOTOPBIX COEANHEHBI
C JIOTIaTKaMH, OTXOSIIAMH OT OCH pOoTopa K nepudepnifHOi 4acTH POTOPHOH Kameprl. B
BaKyyMe€ HaxOIHUTCA TakKe PAJ BaXXHBIX HEBPAILAIOUINXCS AJIEMEHTOB, KOTOPBIE, XOTS U
UMEIOT 0COOYI0 KOHCTPYKLHMIO, HE CIOXXKHBI B H3TOTOBJICHUH W HE M3TOTOBISIOTCS M3
YHUKAIBHBIX MaTepuanoB. LleHTpudyxHas ycraHOBKa, 0JTHaKO, TpeOyeT OONBIIOro yucia
9THUX KOMIIOHEHTOB, TaK YTO HX KOJHUYECTBO MOXKET CIy’)KUTh BaKHBIM WHAHKATOPOM
KOHEYHOTO UCIIOJIB30BaHMUSL.

Bpamarmmmuecss KOMIOHEHTHI
a) [onuble poTOpHBIE COOPKU

TOHKOCTEHHbIE LWIMHAPH WM Pl COSAWHEHHBIX MEXAY CO0OH TOHKOCTEHHBIX
UJIUHIPOB, U3TOTOBICHHBIX M3 OJHOTO WK 0OJiee MaTepHalloB C BBICOKMM 3HAYCHHUEM
OTHOLIEGHUS IPOYHOCTH K  IUIOTHOCTH, YykazaHHbIX B [IOSACHUTEJIBHOM
3AMEYAHUN x Hacrosmiemy pazgeny. CoenuHeHHE UTWIMHAPOB MEXTy co0oit
OCYILECTBISIETCS MPU MOMOIIM TUOKHX CHIB(GOHOB HJIM KOJIEl, OMHCAHHBIX B YacTH
5.1.1.(c) amxe. CoOpaHHBIN POTOP UMEET BHYTPEHHIOI(KE) NIEPErOpOIKYy (1) U KOHIIEBhIE
y31e1, onricanHble B dacTsax S5.1.1.(d) u (e) Hmke. OmHako mojHas cOOpKa MOXKET OBITh
MOCTaBJIeHA 3aKa34MKy B YACTUYHO COOpaHHOM BHUJIE.

b) Portopnsie TpyOBI

CrenuanbHO TpeHAa3HAUCHHBIC WM IIOATOTOBJICHHBIC TOHKOCTEHHBIC IWJIMHIPHI C
tommuHON cteHku 12 mwm (0,50 mrofiMa) witn MeHee, TuaMeTpoM oT 75 MM (3 mroiiMa) 1o
400 MM (16 mroitMOB), M3TOTOBJICHHBIE U3 OJHOTO WM Oojee MaTephuaioB, MMEIOIINX
BBICOKOC 3HAYCHHWE  OTHOIICHUS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHHMU k HacTodALeMy pa3aemy.

c) Konbna nnm cunbghoHsl

KoMmmoHeHTsI, cnenuansHO TpenHa3HAaYeHHbIE WM TOATOTOBJIEHHBIE IJIsl CO3JaHUS
MECTHOM OIIOPBI ISl POTOPHOU TPYOBI MIIM COSAMHEHHS Psia pOTOPHBIX TPyO. CHitb(OHBI
MIPEJICTABIISIOT COO0I KOPOTKHE MMIHHIPHI C TONIUHON cTeHKH 3 MM (0,125 nroiima) nim
MeHee, TraMeTpoM oT 75 MM (3 mrotima) 1o 400 MM (16 mroitMOB), UMEIOIIUX OUH Todp U
W3TOTOBJIEHHBIE U3 OJHOTO W3 MaTepHajioB, MMEIOIIUX BBICOKOE 3HAYEHHE OTHOLICHHS
MPOYHOCTH K TMJOTHOCTH, YykazaHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3Jelny.

d) [leperopoaxu

KowmmonenTsr B popme amcka auamerpom ot 75 MM mo 400 mm (ot 3 mo 16 aroiimoB),
CIIEITHAIBHO MpeaHa3HAYCHHBIC WITH MOATOTOBIICHHEIC I YCTAaHOBKHA BHYTPH POTOPHOI
TpyOBl TEHTPUPYTH C T1ETBI0 H30JHUPOBATH BHIMYCKHYIO KaMmepy OT TJIaBHOM
pa3aenuTeNbHON KaMephl M B HEKOTOPBIX CIydasx Uid yaydiieHus nupkyisaauu raza UF6
BHYTPH TJIABHOH pa3IeUTeIbHON KaMephl POTOPHON TPYOBI M M3TOTOBIIEHHBIC U3 OJHOTO
U3 MaTepuajoB, MUMEIONINX BBICOKOC 3HAUEHWE OTHOIICHUS MPOYHOCTH K IIJIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEUYAHUU k HacTosmiemy pa3ieiny.

e) BepxHue/HmkHIE KPBIIKH

KommonenTs! B hopme mucka auamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 mroitMoB),
CHCIMANILHO TMPEJHA3HAYCHHBIC WM IMOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JAMAMETPY KOHIIOB POTOPHOH TpyObl W Onarofapsi 3TOMy yIepKHUBATh
UF6 BHyTpu ee. DTH KOMITOHEHTBI HCIONB3YIOTCS JUIS TOTO, YTOOBI IMOJICPKUBATH,
YACPXKUBATE WM COACPKATH B cebe Kak COCTaBHYIO 4YaCTb OJJICMCHTBI BEPXHETO
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MOJIINIHNKA (BEpXHSAA KpBIIKA) WM CIY)XXUTh B KayecTBe HeCyIled 4YacTH
BpAILAIOLINXCSA 3JIEMEHTOB 3JIEKTPOJABUTATENsl U 3JEMEHTOB HM)KHErO MOALIMITHUKA
(HMXHSAA KpBIIIKA), U WU3TOTOBJLIOTCA W3 OAHOTO M3 MAaTEPUalioB, MMEIOIIHUX BBICOKOE
3Ha4YeHHE OTHOILIEHHWS MPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B I[IOSCHUTEJIbBHOM
3AMEYAHUMU k HacrosiemMy pasaery.

[NOACHUTEJIBHOE 3AMEYAHUE

Jnsg  Bpamarommxcsi KOMIIOHEHTOB LEHTPU(YT MCIONB3YIOTCA CIEAYONINe
MaTepHUaIbL:

a) MapTEHCUTHOCTAPECIONIHE CTAIH, UMEIOIIIEe MAKCUMAITBHBIN Tpeie MPOYHOCTH Ha
pactsmkerne 2,05 x 10° H/m? (300 000 dyHT/KB. mroiiv) win Goee;

b) AJITIOMUHUECBBIC CIIJIaBbl, HWMCIOIIHC MaKCHUMAaJILHBIN nmpeacia IMpoOYHOCTH Ha
2 o
pactsokenue 0,46 x 10° H/m? (67 000 byHT/KB. mroiim) win Goree;

c) BOJIOKHHUCTBIC (HUTENONOOHBIE) MaTepualibl, NPUTOAHBIC Ul HCIIOJIB30BaHMS B
KOMIIO3UTHBIX CTPYKTYypax M MMEIOIINE 3HAUEHUS yNEIbHOT0 MOAYJSA YIPYTOCTH
12,3x 10° M mmm Gonee M MaKCHMANBLHOTO YAETbHOTO IpEieia MPOYHOCTH HA
pactsoxenne 0,3 x 10° win Gonee ("'yaeIbHBIA MOIYIb YIPYrOCTH" — 3TO MOZLYIb
IOura B H/MZ, JIeJICHHBIA Ha YICIbHBIA BeC B H/™m® ; "MaKCHUMAaJIbHBIN YIeTbHBIN
MpeJieN MPOYHOCTH Ha pacTsKeHHe'" — 3TO MaKCHMANbHBIN Mpeaen MPOYHOCTH Ha
pacTspKeHue B H/M’, neneHHbIi Ha YIEJbHBII BEC B H/v.

CraTu4yecKue KOMIOHEHTHI
a) IToamunHUKN ¢ MAarHUTHOM TTOJBECKOM

CrenyanbHO TpeJHA3HAYCHHBIC WM  IOATOTOBJICHHBIC IOMIIMITHUKOBBIC  y3JIbI,
COCTOSIIIME W3 KOJBIIEBOIO MarHWTa, MOJBEIICHHOTO B 000iiMe, coxaepikariei
nemmupytomymo cpexy. O6oiima wm3rotoBmsercss u3 croiikoro k UFg matepmana
(cm. [IOAACHUTEJIBHOE 3AMEYAHUE x pasgmeny 5.2.). MarHuT coequHsercs c
MOJIOCHBIM HAKOHCYHHKOM WM BTOPBIM MArHHTOM, YCTAaHOBJICHHBIM Ha BEpXHEH
KpBIIIKE, OMUcaHHOW B pasmene 5.1.1.(e). MarHuT MokeT uUMeTh (popMy KoOIbIa C
COOTHOIICHHEM MEXIy BHEIIHHM W BHYTPEHHHM AMAaMETPaM{, MEHBIIUM HIH PaBHBIM
1,6:1. MarHut MoXeT uMeTh (HOpMy, OOECIICUMBAIONIYIO HAYAIbHYIO IMPOHUIIAEMOCTh
0,15 I'e/m (120 000 equann CI'C) nnm Oornee, MM OCTaTOYHYIO HAMarHH4eHHOCTh 98,5%
i 0oJjee, WM IPOU3BECHIE WHAYKINK Ha MaKCHMaJIbHYIO HAPSHKEHHOCTH MO OoJee
80 k/x/M® (10" T'c.D). Kpome OOBIYHBIX CBOWCTB MaTepHana, HEOOXOIUMBIM
MIPEIBAPUTEIBHBIM YCIOBUEM SIBIIICTCS OTPAHUYCHUE OYCHb MAJIBIMH JIOMyCKamMu (MeHee
0,1 MM mmm 0,004 groiiMa), OTKIIOHEHUSI MAarHUTHBIX OCEH OT TEOMETPHUIECKUX OCed WIIH
obecrnieueHue 0co00i TOMOTEHHOCTH MaTepuasa MarHuTa.

b) TNogmunanku/geMmndepst

CriernanbHO TIpeHa3HauYEHHBIE WM TOATOTOBJICHHBIE TOIIUITHUKH, COJEpIKAIINe y3el
OCH/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHbIM Ha gemmdepe. Ocbk  00BIYHO
MIPEICTaBIIIET COOOM Ba M3 3aKAJIEHHOW CTajH C OJHUM KOHIIOM B (hopMe moirycdepsl, u
CO CpeICTBaMM TOJICOCAMHECHMS K HIDKHEHW KpBINIKe, OoNMMcaHHo#i B pasmene 5.1.1.(e), Ha
IpyroMm. Ban, omHako, MOXKET OBITh COCAMHEH C THAPOJAWUHAMHUYECKUM TMOITUITHUKOM.
Konpo wumeer ¢opmy TabneTku C MONyCPEPUUYESCKHM YIIIyOJIEHHEM Ha OJHOMU
MOBEPXHOCTH. JTH KOMIIOHEHTHI YaCTO TIOCTABIISIOTCS OTAEIBHO OT AeMiiepa.
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c) MonekynspHble HaCOCHI

CriermanbHO TpeTHa3HAYCHHBIE WM TTOATOTOBJICHHBIE IMIIMHAPHI C BHITOYCHHBIMH WIIH
BBIJJABJICHHBIMH BHYTPH CIUPANGHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTpPH
oTBepcTUsIMH. THIOBBIMU pa3MepaMH SIBISIFOTCS CIEAYIOIIUE: BHYTPEHHUH JHaMETp OT
75 MM (3 mroiima) go 400 MM (16 mroiimoB), TommuHa creHkn 10 MM (0,4 groiiMa) wu
Oomee, ¢ IUIMHOW, paBHOW muameTpy win Oonbire. KaHaBkum OOBIYHO HMMEIOT
IpsSIMOYTOJIFHOE TIOTIepeyHoe ceueHue u riryouny 2 mum (0,08 mrotima) mnu Godee.

d) Craropsl ABUTATENCH

CriennanbHO TpeTHa3HAYCHHBIE WM TTOATOTOBJICHHBIE CTaTOPHI KOJNBIEBOH (pOpMBI is
BBICOKOCKOPOCTHBIX MHOTO(Da3HBIX TUCTEPE3UCHBIX (mm PEaKTHBHBIX )
3JIEKTPOJBUTATENICH TTEPEMEHHOTO TOKA JJII CHHXPOHHOW pabOThI B YCIOBHUSIX BaKyyMa B
nuanazone yactoT 600-2000 ['m m B nuamasone momHocteit 50-1000 BA. Crartopsl
COCTOST M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIIOHHOM JKEIIE3HOM CEepJICUHUKE C HU3KIUMH
MOTEePSIMH, COCTABIICHHOM M3 TOHKHX IIaCTHH, 00br9HO TommmuHou 2,0 MM (0,08 mroitma)
WA MCHEE.

e) Kopnyca/mpueMHnkyu neHTpudyTH

KoMmoHeHTsI, crienuanbHO MpeIHa3HaYeHHbIe W TIOJrOTOBJICHHBIE IS pa3MEIIeHHs B
HUX COOPKH POTOPHOM TpPyOBI Ta30BOM IeHTpH(YTH. KopIyCc COCTOMT W3 KECTKOTO
IUIMHApPA ¢ ToammHoN cTeHku 10 30 mm (1,2 mroliMa) ¢ Ipenu3uoHHO 00paboTaHHBEIMHU
KOHI[AMH JUIS YCTAHOBKU TOJIIAITHUKOB M C OJHUM WU HECKOJIBKUMH (DIIaHI[AMH IS
MoHTaxa. OOpaOoTaHHBIE KOHIBI TapajUIeIbHBI JPYT JAPYTY H TepHeHAUKYISPHBI
MPOIOJIBHOM ocu IwuHApa B npenenax 0,05 rpamyca win meHee. Kopiryc MoxeT Takxke
MPEJICTABIIATH COO0I KOHCTPYKIIMIO SYCHCTOTO THUIA JIJIS Pa3MEIECHUS B HEM HECKOJIBKUX
poropHbix TpyO. Kopmyca m3roraBnmBaroTcs U3 mMarepuaioB, koppo3uectoiikux k UFs,
WM 3alUIIAIOTCS TTOKPBITHEM U3 TAaKUX MAaT€pPHAJIOB.

1) JloBymikmu

CrienanbHO TIpeHA3HAYEHHBIC WM MOJTrOTOBJICHHBIE TPYOKH BHYTPEHHUM JUAMETPOM
1o 12 mm (0,5 mroiima) ans uzBnedenus raza UFg u3 poTtopHoit TpyObI 0 MeToay TpyOKH
IIuto (T.e. C OTBEpCTHEM, HAINpaBICHHBIM Ha KPYTOBOH IOTOK Ta3a B pOTOPHOU TpyOde, K
npuMepy, MOCPEICTBOM H3rrba KOHIA paJualibHO PACIIOJIOKEHHON TpyOKH), KOTOpBIE
MOYXHO MPHUKPENHTH K LEHTPATBHON cUCTeMe M3BIeueHHs Tra3a. TpyOKH M3rOTOBICHBI W3
MaTepuasoB, Koppo3necToWknx K UFg, WM 3amuimarorcs IOKPBITHEM U3 TaKUX
MaTepHasoB.

CrnenmaJibHO NpeAHA3HAYEHHbIE WJIH MOATOTOBJICHHBIE BCIIOMOraTeJbHbIe CHCTEMBI,
000py10BaHHE M KOMIIOHEHTHI /ISl HCII0JIb30BAHUSA HA ra30ueHTPUudyKHOM
YCTaHOBKeE 10 000rameHn1o

BBOJHOE 3AMEYAHUE

BcemomoraTensHpie  cHCTEMBI, 000pyZOBaHHE H KOMIIOHEHTHI Ta30LleHTpH]yKHOMH
YCTaHOBKU MO OOOTAICHUIO MPEACTABISIOT COOOHW CHUCTEMbI YCTaHOBKH, HEOOXOIMMBIC
quist monaun UF¢ B ienTpudyru, 11 CB3H OTACTBHBIX HEHTPU(YT MKy COOOM C LENbO
0o0pa3oBaHUs KacKaJoB (MU CTyIeHel ), 9ToObI JOCTHYb O0Jiee BBICOKOTO O0OTAIIeHUs H
m3iedb 'mpoaykt" u "xBocTel" UF¢ m3 meHtpudyr, a Takke oOoOpymoBaHHE,
HEOOXOAMMOE JIJIsl IPUBEACHUS B ICHCTBHE NEHTPUDYT WIH JUIS YIPABICHHUS YCTAHOBKOM.
Oo6prya0 UF4 nicmmapsieTcst U3 TBEPBIX BEIECTB, MOMEUICHHBIX BHYTPH II0JI0TPEBACMBIX
aBTOKJIaBOB, M TIOJAeTCs B Ta3000pa3HON ¢opme K IeHTpudyram depe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackaga. "[Ipoaykr" u "xBoctel" UF¢, mocTymaromue u3
HeHTpUdyr B BHJE Ta3000pa3HBIX TIOTOKOB, TAaKXE NPOXOAIT Yepe3 CHCTEMY
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KOJUIGKTOPHBIX TPYOONPOBOAOB Kackala K XOJIOJHBIM JIOBYHIKaM (paOoTarolluM TpU
temmeparype okojio 203 K (-70°C)), rae oHM KOHICHCHUPYIOTCS W 3aT€M IOMENIAIOTCS B
COOTBETCTBYIOIINE KOHTEHHEPHl [UIsl TPAHCIOPTUPOBKMA WM XpaHEeHWs. Tak Kak
YCTaHOBKa I10 OOOTAIIEHHIO COCTOMT M3 MHOTHX ThICSY LEHTpU(yr, cOOpaHHBIX B
KacKaJbl, CO3JAI0TCS MHOTOKHJIOMETPOBBIE KOJJICKTOPHBIE TPYOOMpPOBOIBI KAacKaJgOB C
THICSTYaMH CBApHBIX IIBOB, IIPUYEM CXeMa OCHOBHON YacTH WX COCTUHEHUH MHOTOKPATHO
noBropsiercss. O6opyaoBaHUE, KOMIIOHEHTHI U CUCTEMBI TPYOOIPOBOIOB H3TOTOBIISIOTCS C
COOJTIOIEHUEM BBICOKUX TPEOOBaHUH K BaKyyM-IUIOTHOCTH U YHCTOTE OOPaOOTKH.

CucTteMbl Hogavn/cucTeMbl 0TBOAA ''mMpoaykTa’ u '"XBOCTOB"

Cneunaano NMPEAHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC TEXHOJIOTUYECKHUE CHUCTEMBEIL,
BKIIFOYAIOIIUEC:

MUTAIOUINE aBTOKJIABHI (MM CTAHIIMM), UcHonb3yemble aist moaaun UFg B kackaasl
neHTpudyr npu qasinennu a0 100 klla (15 ¢pyHT/KB. MI0¥iM) U IpU cKopocTH | Kr/4
i 0oJiee;

aecyOmMMaTopsl (MM XOJIOHBIC JIOBYIIKH), UCTIONb3yeMble uisi BhiBeaeHus UFg
3 kackazoB mpu pgasieHuu Ao 3 klla (0,5 dyHT/KB.mI0MIM). JlecyOmumaTopsl
croco6ubI oxnaxaarees 10 203 K (-70°C) u marpesarses no 343 K (70°C);

cTaHuuu '"mpoxykra"' u "XBOCTOB", ucmonb3yemble i nepemerienus UFg
B KOHTEHHEPHI.

DTa yCcTaHOBKa, O0OpyJIOBaHHE W TPYOOIPOBOMBI IOTHOCTHIO HM3TOTABIUBAIOTCS W3
croiikux k UFs wMarepuansoB  wiM  3allMIIAIOTCS  TOKPBITUEM U3 HHX
(cm. [TIOSACHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeny) ¢ coOOMI0IeHHEM BBICOKHX
TpeOOBaHMIA K BAKYyM-IDIOTHOCTH M YUCTOTE 00PaOOTKH.

MamuHHbIE CHCTEMbI KOJLUIEKTOPHBIX TPYOONIPOBO/IOB

CrenuanbHO TIpefHA3HAUCHHbIE WM IIOATOTOBJICHHBIE CHUCTEMBI TPYOONPOBOAOB U
koyektopoB qis  yaepxkanus UFg BHYyTpH TEHTPUQYKHBIX KackagoB. JTa CeTh
TpyOOTIPOBOZOB OOBIYHO TPEACTABISIECT CO00HM cHUCTEMY C "TpOHHBIM" KOJIJIICKTOPOM, U
Kaxnas IEeHTpu(yra coeIUHEHA C KaKABIM M3 KOJUIeKTOpoB. CliefoBaTeibHO, cXeMa
OCHOBHOM YacTH WX COEAMHEHHS MHOTOKpaTHO ToBTopsiercsi. OHa MONHOCTBIO
usrotaBnmuBaeTcss w3 crodkumx K UFg warepumanoB (cm. [IOSICHUTEJIBHOE
3AMEYAHUE k Hacrosimemy pa3zaeny) ¢ COOM0AeHUEM BEICOKUX TPEOOBaHUH K BaKyyM-
TUIOTHOCTH U YUCTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF

CrnenwanbHO TIpeAHa3HAUCHHBIC FUIM TIOATOTOBICHHBIC MAarHUTHBIC WM KBaAPYIOJBHEIE
Macc-CIIeKTPOMETPBI, CIOCOOHBIE TTPOU3BOAUTE MPSIMON OTOOP MPOO MoIaBaeMoiil Macchl,
"mpoaykra" wim "XBOCTOB" W3 ra3oBbIX MOTOKOB UF¢ n obnamaromie moHBEIM HAOOpOM
CIICIYIOIINX XapaKTePUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpiKaT UCTOYHUKHU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa HWJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. COoJIepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO JJII U30TOIIHOTO aHAJIU34a.
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5.3.1.

IIpeoOpa3zoBaTesn 4acTOTHI

[IpeoOpaszoBaTenu 4YacTOTHl (TakkKe H3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPEHI),
CHECLUAIBPHO MpPEIHA3HAYEHHbIC WM IIOATOTOBIEHHBIC JJIS IHMTAaHUA CTaTOpPOB
JBUTATENCl, OIpeNeNieHHbIX B ToamyHKre 5.1.2.(d), Wiam 4YacTH, KOMIOHEHTHI W
noAcOOpKM Takux MpeoOpa3oBaTeseidl 4acTOTHl, O0Jajaroliyde MOJHBIM HabopOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. MHOTO(Da3HBIN BEIX0OJ B Auama3one oT 600 mo 2000 I'mr;

2. BBICOKAsI CTAOMIILHOCTH (cO cTabunmuzanueit yacTothl y4ie 0,1%);
3. HU3KHE HeMMHEHHbIe UCKakeHus (MeHee 2%);

4, Koa(GUIHEeHT TToNIe3HOTo AeiicTBus cBbime 80%.

[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bblmie 00OpyIOBaHHWE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTaKT C
TexHojorudeckuM razom UFe niam HemocpencTBeHHO ympasisieT paboToil HeHTpudyr u
MPOXOXKICHUEM Ta3a OT HEHTPUPYTH K HeHTpU(dyTe U U3 Kackala B KacKaj.

KOppOSHeCTOﬁKHC K UF(, MaTepuajibl BKIHOYAIOT HCEPIKABCIOLIYIO CTallb, aJIIOMI/IHI/Iﬁ,
AJIFOMUHUCBBIC CIUIaBbl, HUKCJIb UJIN CIJIABbI, COACPIKAIINC 60% u 6oIlee HUKE.

CrnennajibHO TIPeAHA3HAYEHHBIE WJIH MOATOTOBJEHHbIE COOPKH M KOMIIOHEHTHI /IS
HCI0JIb30BaHMs NPHU ra3oanddy3noHHom odorameHun

BBOJAHOE 3AMEYAHUE

Mpu razomuddy3smoHHOM  MeToJle  pasfelicHHusT  HW30TONOB  ypaHa  OCHOBHOU
TEXHOJIOTHYECKOH COOpPKOH SBIISICTCA CIICIHMAIbHBIA TOPUCTBIH Ta301u(dy3nOHHBINA
Oapbep, TEmIOOOMEHHMK Uil OXJaKICHUS Taza (KOTOPBI HarpeBaeTcst B Ipolecce
CKaTHsl), YIUIOTHUTETbHBIC KIAMaHbl W  PErYJUPYIOIIHE KJIAMaHbl, a TaKKe
TpyOompoBoasl. Ilockombky B razomudPy3wMOHHONH  TEXHOJOTHH  HCIOIB3YETCS
mectudropucteiii ypan (UFg), Bce o0opynoBaHue, TpyOOHNpOBOABI M IOBEPXHOCTH
U3MEPUTEIbHBIX MNPUOOPOB (KOTOpBIE BCTYMAalOT B KOHTAaKT C Ta30M) JOJDKHBI
W3TOTABIMBATHCS W3 MATEPUANIOB, COXPAHSIONIMX CTaOWILHOCTH Tpu KoHTakTe ¢ UFs.
lazoguddy3noHHas ycTaHOBKA COCTOUT U3 psAla TAaKUX COOPOK, TaK YTO UX KOIUYECTBO
MOXeT OBbITh BaXKHBIM TIOKa3aTelleM KOHEYHOTO MpeIHa3HAYCHHUSI.

I'azonu¢gpy3nonnnie 6apbepbl

a) CrnenmanbHO TpeJHAa3HAYCHHBIE WU IOATOTOBJICHHBIE TOHKHE, TOPHCTHIC
¢ubTpel ¢ pasmepom mop 100-1000 A (amrcrpem), Tommuuoit 5 MM (0,2 moiimMa) uam
MeHbIlle, a musi TpyOuareix QopMm gumamerpoM 25 MM (1 mroiiM) WM MEHBIIE,
W3TOTOBJICHHBIE U3 METAJUIMYECKHUX, IIOJIMMEPHBIX MM KEPaMHUYECKUX MaTepHalloB,
koppo3uectokux Kk UFg, u

b)  cmenuanpHO TMOATOTOBICHHBIC COSAWHEHUS WM TOPOIIKUA JJS W3TOTOBJICHUS
Takux (GuiapTpoB. Takne coeAWHEHWS W TOPOMIKH BKIIOYAIOT HHUKENb WM CIUIABHI,
conepxkarme 60% win OoJiee HUKENS, OKCUJ afOMUHUS Wik cTolikue K UF¢ mOTHOCThIO
(TOpHUpOBaHHbIE YIIIEBOAOPOJHBIE MOTUMEPHI C YUCTOTOH 99,9% wmim Gonee, pasmepomM
gacTtul, MeHee 10 MKM ¥ BBICOKOH OZHOPOIAHOCTBHIO YACTHII MO KPYIHOCTH, KOTOPHIE
CITeIMaIbHO MTOATOTOBIICHKI JIJIST U3TOTOBJICHUS Ta301u(Py3HOHHBIX 0aphEPOB.
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5.3.4.

5.3.5.

5.4.

Kamepsl nudpyzopon

CrenuaibHO TPEeNTHA3HAYCHHBIC WM TOJTrOTOBJICHHBIC T'€PMETHYHBIC IHMIIMHAPUYCCKHEC
cocyabl nuamerpoM Oonee 300 mm (12 mroiiMoB) u miuHON 60ee 900 MM (35 mroiiMoB),
WIH TPSIMOYTOJIbHBIE COCYIbl CPaBHUMBIX Pa3MEpPOB, MUMEIOIIME OJWH BIYCKHOW W JBa
BBIITYCKHBIX MAaTpyOKa, AMaMeTp KaKIO0ro M3 KOTopblx Oonee 50 MM (2 mroiima), mis
MoMeleHuss B HUX ra3oauddy3noHHbIX OapbepoB, M3TOTOBICHHBIE U3 cTOMKMX K UFg
MaTepHAJIOB MIIH 3alMIICHHBIC IIOKPBITUEM M3 HUX, U IPEIHA3HAUYCHHBIC /I YCTAHOBKH B
TOPHU30HTAIBHOM HIIH BEPTUKAIBHOM IOJI0KCHHU.

Komnpeccopsl 4 ra3onyBKu

CHCHI/IaJIBHO HpGI{H&?,HEl‘ICHHLIC HUJIX TIOAT'OTOBJICHHBIC OCEBBIC, HeHTpO6e)KHI>Ie NN
00BEMHBIE KOMIIPECCOPBI, MM Ta30JyBKH C TPOU3BOJUTEIBHOCTEIO Ha Bcoce | M’ /MUH
mwm ©Oomee UFys W ¢ gaBieHWMeM Ha BBIXOJE [0 HECKOIBKMX coTreH Klla
(100 dyHT/KB. OOVIM), TIpeTHa3HAYCHHBIC ISl JAOJTOBPEMEHHOM JKCIUTyaTallid B cpelie
UFs ¢ oanektpojaBurareneM COOTBETCTBYIOIICH MOITHOCTH WM 0€3 HEro, a TakkKe
OTJIeNbHbIE COOPKH TaKMX KOMIIPECCOPOB M Ta30[yBOK. DTH KOMITPECCOPHI M Ta30AyBKH
MMEIOT Tmiepemnaj JaBieHuss oT 2:1 1o 6:1 u wusroraBnuBaroTca u3 croikumx k UFg
MaTepHAaJIOB W ITOKPHIBAIOTCS UMHU.

YnjioTHeHHsI BPAIIAIONIUXCS BAJIOB

CrenuanbHO MpeIHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC BaKyyMHBIC YIUIOTHEHUS,
YCTAHOBJICHHBIC HA CTOPOHE MOJAayd W HA CTOPOHE BBIXOAA JJIsl YIJIOTHECHUS Bana,
COCJIMHSIONIET0 POTOP KOMITPECCOpa WIIM Ta30yBKH C TIPUBOJHBIM JBUTATEIIEM, C TEM
YTOOBI 00ECIICUNTh HAJICKHYIO TEPMETH3AINIO, TIPEIOTBPAIAIOIIYI0 HATEKAaHUE BO3/IyXa
BO BHYTPECHHIOIO KaMepy KOMIIpeccopa WM ra3omyBku, kotopas HamoimHeHa UFs. Takue
VIUIOTHEHUS OOBIYHO TMPOCKTHPYIOTCS HAa CKOPOCTh HAaTeKaHHWS OydepHOro raza MeHee
1000 cm’/muH (60 mroiim’/MuH).

TenoooMennuku a1 oxjaaxaenus UFg

CrienaibHO MpeTHa3HauYeHHbIC WK OJATOTOBICHHBIC TEINIOOOMEHHHUKH, U3TOTOBJICHHEIE
n3 croiikux Kk UF¢ mMarepuanoB uiM MOKpBHITBIE MMHU (32 HCKIIOUYEHHEM HEpKaBerollel
CTalM), WIA MeEAbl0, WIH IIOOBIM COYETAaHHEM OJTHX METAUIOB W PacCUYHTaHHbIE
Ha CKOPOCTh ~ M3MEHEHHWs JIaBJeHMs, Ompefendoomero yreuky, Menee 10Ila
(0,0015 ¢ynt/kB. Oroiim) B yac mpu nepenaze nasinenus 100 klla (15 GyHT/kB. Aroiim).

CrnenuajbHo NMpeIHa3HAYeHHbIe WU MOAT0TOBJIEeHHbIE BCIIOMOTraTeJIbHbIE CHCTEMBI,
000py10BaHHE M KOMIIOHEHTHI /1J151 MCIIOJIb30BaHMS NPH ra3oaudy3uoHHOM
odorameHuu

BBOJIHOE 3AMEYAHUE

BcenomoratensHble CUCTEMBI, 00OpPYJIOBaHME M KOMITOHEHTHI IJIs1 Ta30du((y3HOHHBIX
YCTaHOBOK 10 OOOTaLICHUIO MPEACTABISIOT CO00 CHCTEMBI YCTaHOBKM, HEOOXOIMMBIC
i nopaun UFe B rasomuddy3uonHyto cOOpKy, Ui CBSI3HM OTAEIBHBIX COOPOK MEXIY
coboif 1 00pazoBaHMs KackamoB (WIM CTYIICHEH) C IEIbI0 MMOCTETICHHOTO JOCTHKCHIS
Oosnee BBICOKOrOo oborameHuss ¥ u3BiIedeHus 'mpoaykra" u "xBoctoB" UFs wu3
¢ y3NOHHBIX KacKaloB. BBHy BRICOKOMHEPIIMOHHBIX XapaKTePUCTHK MG HY3UOHHBIX
KackaZoB Jr000oe TpephIlBaHUE WX pabOTHl, OCOOCHHO WX OCTaHOBKA, NPHBOIAT K
cepbe3HbIM mociencTBusaM. CrienoBarenbHO, Ha Ta30au(pdy3HOHHON yCTaHOBKE Ba)KHOE
3HaYeHWE MMEIOT CTPOroe U TMOCTOSIHHOE TMOJNAEp)KaHHEe BaKyymMa BO  BCeX
TEXHOJIOTHYECKUX CHCTEMaX, aBTOMAaTHYeCKas 3aluTa OT aBapuil H TOYHOE
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5.4.1.

5.4.2.

5.4.3.

aBTOMATHYECKOE pETyJIUPOBaHUE IOTOKA Taza. Bce 3TO MpHUBOAWT K HEOOXOAMMOCTH
OCHAILlCHUS YCTAaHOBKH OONBIIMM  KOJMYECTBOM CIEHHATIbHBIX H3MEPUTEIbHBIX,
PETYIHMPYIOLUINX U YIIPABIIIOIUX CHCTEM.

Oo6srya0 UF4 rictiapsiercs u3 IMITMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, W TIOJAETCA
B ra3oo0pa3Hoii ¢opmMe K BXOAHBIM TOYKaM 4Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOompoBonoB kackana. "llpomykt" m "xBocThl" UFg, mocTynaromiue #3 BBIXOJHBIX
TOYEK B BHUAE Ta3000pa3HBIX TIOTOKOB, MPOXOAAT Uepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOONPOBOIOB Kackajga JUOO K XOJOIHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM
CTaHIUAM, rAe Tra3oo0pasHbiii mnoTok UFg cxmxkaercs u 3areM MOMeEIIaeTcs B
COOTBETCTBYIOIINE KOHTEHHEpPHI /IS TPAaHCIOPTHUPOBKM WM XpaHeHus. [lockoibky
razoauddy3uoHHAs YCTAaHOBKA IO OOOTAIEHHUI0O UMEET OOJNBIIOE  KOJHMYECTBO
razoauddy3noHHBIX COOPOK, COOpaHHBIX B KacKaabl, CO3JAalOTCS MHOTOKHIOMETPOBBIC
KOJUIEKTOPHBIE TPYyOONPOBOJBI KAaCKaJOB C THICSYaMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YacTH WX COEAWHEHWH MHOTOKpaTHO moBTOpsierca. (OOopynoBaHue,
KOMITOHEHTHl M CHCTEMBI TPYOONPOBOAOB H3TOTOBISIOTCS C COOJIOJCHHEM BBICOKHX
TpeOOBaHMIA K BAKYyM-IDIOTHOCTH M YUCTOTE 0OPaOOTKH.

CucTteMbl Hogavn/cucTeMbl 0TBOAA ''mMpoaykTa'’ u "XBOCTOB"

CrnenmanbHO TpPEeNHA3HAYCHHBIE WM TIOATOTOBICHHBIC TEXHOJOTUYECKUE CHUCTEMEL,
cnocoOHbIe padoTath nipu AasieHuu 300 I1a (45 ¢hyHT/KB. q10HM) UM MEHEE, BKIIFOYAs:

MUTAIOIIAE aBTOKJIABHI (WJIM CHCTEMBI), HUCHOib3yemble misi momadn  UFg
B razoau¢ G y3noHHBIC KaCKaIbl;

JecyOauMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONB3yeMble 1t BeiBereHus: UF
n3 ra3oan¢y3MOHHBIX KaCKalO0B;

craamun oxwkenus, rne UFg B razooOpaznoit Gopme m3 Kackama CHKHMACTCS
Y OXJIAXKIACTCS JI0 KUIKOTO COCTOSHUS,

cTaHuuu "mponaykrta" mnM "XBocToB", Hcmonb3dyeMble sl nepememieHus UFg
B KOHTEHUHEPBHL.

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBOAOB

CrenuanbHO TPeIHA3HAYCHHBIC WM MOJTOTOBICHHBIC CHUCTEMBI TPYOONPOBOJOB H
CUCTEMBI KOJUIEKTOpOB Juis yaepxkanus UF BHyTpu razonnddy3noHHBIX KacKaloB. JTa
CETh TPYOOIIPOBOOB OOBITHO MPEICTABIIAET COOOM CUCTEMY C "IBOMHBIM" KOJIJIEKTOPOM,
IJIe KaKas siuekiKa COeIMHEHA ¢ KKIBIM U3 KOJIJICKTOPOB.

BakyyMHbIe cuCTEMBI

a) CrienManbHO TpeJHA3HAYCHHbIC WM IIOJTOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MarucCTpajavd, BaKYyMHBIC KOJUICKTOPbI W BaKyYYMHBIC HACOCBbl IPOU3BOAUTCIBHOCTBHIO
5 m*/mun (175 dyr’/Mun) i Goree.

b) BakyymHBIE HACOCHI, CITEIUANIEHO TpeAHa3HauYeHHBIE Ui paboOThl B cofepKaieit
UFs atmoctepe u M3roTOBIEHHBIE W3 ANOMWUHUS, HUKENS WU CIUIABOB, COJIEPIKAIINX
0omnee 60% HUKENs WIKA MOKPBITBIC UMU. DTH HACOCHI MOTYT OBITh MM POTAIIMOHHBIMH,
WA TIOPIIHEBBIMH, MOTYT UMETh BBITECHSIOIINE M (PTOPUCTOYTIEPOAHbIE YIULIOTHEHHUS, a
Tak)Ke B HUX MOTYT IIPUCYTCTBOBATDH CIEIHAIbHBIE paboyme KUAKOCTH.
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5.4.4.

5.4.5.

5.5.

CrnenuajibHble CTONOPHBbIE U Peryjaupylonue Kiananbl

CrienuanpHO TpeIHa3HAYEHHbIE WM MOJATOTOBIIEHHBIE PYYHbIE WIM aBTOMAaTHYECKHE
CTOIIOPHBIE M PETYJIMPYIOLINE KIalaHbl CUIb()OHHOTO THUIIA, U3TOTOBJICHHBIE U3 CTOMKHX
k UF¢ matepuanos, auamerpoM oT 40 mo 1500 mm (1,5 mo 59 mroiiMoB) a7l yCTaHOBKU B
OCHOBHBIX ¥ BCIIOMOTATEeNbHBIX CHCTeMax Ta30An((Qy3HOHHBIX YCTAaHOBOK IIO
00OoraIeHuIo.

Macc-criekTpoMeTpbl/McTOYHUKH HOHOB s UFg

CHCI_[I/IaJ'IBHO MpEAHaA3HAUYCHHBIC WNJIKM MOATOTOBJICHHBIC MAarHUTHBIC WKW KBAaJAPYIIOJbHBIC
Macc-CeKTPOMETPhI, CIIOCOOHBIC MPOU3BOAUTH MPSIMOM 0TOOP MPOO MOJaBaeMON MacChI,
"mpoaykra" wim "XBOCTOB" M3 Ta30BBIX MOTOKOB UFg M obmagaroriyie MOTHBEIM HaOOpOM
CIICAYIOIINX XapaKTePHCTHK:

1. yIenbHasl pa3pelaromias CriocoOHOCTh o Macce cBbimie 320;

2. COACPIKAT HUCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMa WJIW MOHCIA HWIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UICTOUYHUKU C 60M6ap,E[I/IpOBKOI\/'I DJICKTPOHAMU;
4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO JISI U30TOIIHOTO aHAJIU3a.

ITOACHUTEJIBHOE 3AMEYAHUE

IlepeuncienHoe BeIIE 00OPYIOBAaHHE BCTYMA€T B HEMOCPEICTBEHHBI KOHTAKT C
texHonorndeckuM razoM UFs, nmu0O0 HEMOCPeACTBEHHO PEryJIHpyeT IMOTOK B Mpeesax
Kackana. Bce MOBEpXHOCTH, KOTOpbIE BCTYMAlOT B KOHTAaKT C TEXHOJOTHMUYECKHUM Ta3oM,
LETMKOM HM3TrOTaBIMBaOTCs U3 CTOMKUX K UFg mMaTepuanoB WM MOKPBIBAIOTCS WMHU.
Jlis nenet pas3nenoB, OTHOCAMIMXCS K ra3onu((y3uOHHBIM yCTPOWCTBAM, MaTepUabl,
koppo3uectoiikue kK UFs, BKIIOYAIOT HEP>KABEIOIIYIO CTajlb, aJIOMUHUN, aIFlOMUHUEBBIE
CIUIaBBI, OKCHJI QTFOMUHUS, HUKENb WIH CIUIaBHI, cofepxkantiue 60% nau Oojiee HUKENS, a
takke croiikue Kk UFg momHOCThIO (hTOpUpOBaHHBIE YTIICBOAOPOIHBIC TOJIUMEPHI.

CnenuajbHO NMpeAHA3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHUCTEMbl, 000pPYAOBaHUE H
KOMIIOHEHTbI  JJISi HWCOOJB30BAaHUA HAa  YCTAHOBKAX  a’POAMHAMHYECKOTO
odorameHnus.

BBOJAHOE 3AMEYAHUE

B nporeccax adpomuHaMmudgeckoro odorameHus cMech razooopasnoro UFg u merkoro raza
(BOIOpON MM TEJHIf) CKUMAETCS U 3aTeM MPOITYCKaeTCs Yepe3 pa3Aelsiole 3JIEMEeHTHI,
B KOTOPBIX HM30TOIHOE pa3/ejCHUE 3aBepLIaeTCsl MOCPEACTBOM MOJIYYEHHUS OONbLIMX
[EHTPOOEKHBIX CHII TI0 TE€OMETPHH KPUBOJIUHEHHON CTEHKH. Y CHEIHO pa3padoTaHbI 1Ba
MpoIecca 3TOTO THUIA: MPOIECC COIUIOBOTO Pa3leIeHHs W TPOIECC BUXPEBOH TPYOKH.
st 000X MpPOIECCOB OCHOBHBIMH KOMIIOHEHTAaMH KacKaja pa3elieHUusl SIBISIFOTCS
MWINHAPUYECKHE KOPIyca, B KOTOPBIX pa3MeEIIeHHl CIICIUAIbHBIE pa3elUTeNbHbIC
3JIEMEHTHI (COIUIa WIIH BHXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPH M TEIIIOOOMEHHHUKH
JUIsL yIaneHus] 00pa3yromerocs Mpyu CKaTtuu Tera. s aspoJuHaMUYECKUX YCTaHOBOK
TpeOyeTcs Mebld Psiji TAKMX KACcKaJlOB, TAK YTO UX KOJMYECTBO MOXKET CIYIKUTh BAXKHBIM
yKazareneM KOHEYHOTO HWCHOJb30BaHMs. [l0CKONBKY B a’poJWHAMHYECKOM IPOIECCe
ucrionszyercsi  UFg, moBepXxHOCTH  Bcero  oOOpyAOBaHHs, TpyOONpPOBOIOB |
WU3MEPHUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAKOT B KOHTAKT C Ta30M) JOJDKHBI
W3TOTaBJIMBATHCSA U3 MATEPUAIOB, COXPAHSIOMINX YCTOWYMBOCTE Mpu KoHTaKTe ¢ UF.
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5.5.1.

5.5.2.

5.5.3.

5.54.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepeuniciieHHbIE B HACTOSILEM pa3jelie 3JIEMEHThl BCTYHAlOT B HEMOCPEICTBEHHBIN
KOHTaKT C TEXHOJOTHIeCKUM TazoM UF¢ mmMb0 HEmoCpeaCTBEHHO PETyIUpPYIOT MOTOK B
mpenenax Kackana. Bce mOBEpXHOCTH, KOTOPBIC BCTYIAIOT B KOHTAKT ¢ TEXHOJIOTHUSCKUM
ra3oM, LETUKOM H3roTaBiuBaioTcs u3 crodkux K UFg maTepuanoB, wiM 3alluIICHBI
MOKPBITHEM M3 TakuX MarepuanoB. Jlms meneil paszena, OTHOCSIIETOCS K DIIEMEHTaM
a’POIMHAMHUIECCKOTO o0orareHus1, koppo3uectoiikue k UFs MaTepuaibl, BKIIOYAIOT MEb,
HEP)KaBEIOMIYI0 CTallb, AJIOMUHUN, aJIOMUHUCBBIC CIUIABBI, HHUKEIh WA CIUIABHI,
comepkamme 60% wnm Oonee Hukens, a Takke croiikne K UFg momHOCTBIO
(hTOpHpPOBAHHBIC YTIIEBOJOPOIHBIE TIOTUMEPHI.

PazneauTenbHbIe cOIIA

CrenuanbHO TpEHA3HAYCHHBIC WM IMOATOTOBJICHHBIC pPa3lelUTEIbHBIC COIIa U UX
cOopku. PasmenurenbHBIE COIUIA COCTOSAT M3 INENEBUAHBIX HW3OTHYTHIX KAHAIOB C
pamuycoMm usruda menee 1 mm (o6sr9H0 OT 0,1 10 0,05 MM), KOpposuecToiikux k UFg, u
UMEIOIINX BHYTPEHHIOI DPEXKYIIYI) KPOMKY, KOTOpas pa3leiseT MPOTCKAMINUN uepes
COILIO ra3 Ha JBe (HpaKInH.

Buxpesbie TpyOKu

CrienaibHO TpEHAa3HAYCHHBIC WM MOATOTOBJICHHBIC BHXPEBBIE TPYOKH U UX COOPKH.
BuxpeBblie TpyOKHM HMEIOT HWIMHIPUYECKYIO HIIM KOHYCO00pa3Hyt0 (hOpMy, H3TOTOBJICHEI
n3 kopposuectoilkux k UFs MarepuanoB WM 3alllUIEHbl TOKPBHITUEM W3 TaKHUX
MaTepualioB U UMeEroT auameTp oT 0,5 cM 10 4 cM IpY OTHOIICHWH JJIUHBI K THAMETPY
20:1 v MeHee, a TakkKe OJTHO WX 00Jiee TAHTCHIIMAIBHOE BXOJTHOE OTBepcThe. TpyOKu
MOTYT OBITh OCHAIIEHBI OTBOJIAMH COTLTOBOTO THITA HA OJTHOM WJIM Ha 00OMX KOHI[aX.

[NTOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenpHBINA Ta3 MOCTYMACT B BUXPEBYIO TPYyOKY MO KAacaTEIILHOUW C OJTHOTO KOHIA HMITH
yepe3 3aKpyUYMBAIOIINE JIONATKH WM Yepe3 MHOTOYHCIICHHBIE TaHTCHI[HAIEHBIE BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Komnpeccopbl 4 ra3onyBKu

CrenuanbHO TpeJHA3HAUCHHBIE WM IOATOTOBJIICHHBIC OCEBBIC, IICHTPU(YKHBIC WIH
00BEMHBIE KOMITPECCOPHI WJIIM Ta30AYBKH, M3TOTOBJICHHBIC M3 KopposmecToHknx k UFg
MaTcpuaios, 50040 SalHIICHHBIC TMMOKPBITUEM nu3 TaKuX MaTcpuaios,
TIPOM3BOINTENLHOCTBIO HA BXOAE 2 M°/MHH Wi 6omee cmecn UFg M Hecymero rasa
(BOIIOpOT WK TETIHIA).

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

CHCHI/IaHBHO NMPEAHASHAYCHHBIC WM TIOATOTOBJICHHBIC YIUIOTHCHHSA BpallaroIUXCs
BaJIOB, YCTAHOBJICHHBIC Ha CTOPOHEC MOAa4YU U Ha CTOPOHE BbIXOJa IJId YIIJIOTHCHUA Bajia,
COCAUHAIOMICTO POTOP KOMIIpECCOpa UJIU POTOP Ia30AyBKU C IIPUBOJHBIM JIBUTATCIICM, C
TeM 4YTOOBl O0CCIEeYUTH HAaJACKHYKO TCPMETU3AINI0, IMPCAOTBPAIIAIOMIY0 BBIXO
TCXHOJOTUYECKOTO Trasa WJIM HAaTCKaHWE BO3AyXa WM YIUIOTHAOWICTO Ta3a BO
BHYTPCHHIOKO KaMEpy KOMIIpECCOpa WM Ta30AYBKH, KOTOpasd 3all0JIHEHa CMCEChbIO UF()
" HECYIICTO rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Ten1000MEeHHUKH IJI5 OXJIAKAEHHUSA ra3a

CrienuaibHO TIpeHa3HAUCHHBIE WX MOATOTOBJICHHBIC TEINIOOOMEHHHUKH, U3TOTOBICHHBIC
n3 kopposuectokux k UFg MaTepuanoB WM 3alllMIIEHHbIE TOKPHITUEM M3 TaKHUX
MaTepHalIoB.

Koxxyxu pa3neasiioniux 31eMeHTOB

CrenanbHO  TIpeqHa3HAYCHHBIE WIIM  TOATOTOBJIICHHBIE KOXKYXH  Pa3JIeNrOIInuX
3JIEMEHTOB, U3rOTOBJIEHHBIE U3 Koppo3uecToiikux Kk UFg MaTepuaaoB WU 3alIUIIEHHBIX
IMOKPBITUEM M3 TaKUX MATCpUATIOB, IJId NOMCUICHHA B HUX BUXPEBBIX pr6OK NI
pa3genuTEeNbHBIX COMEIL.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT NPEACTaBIATh COOOH IMIMHApPUYECKHE KaMephl JuaMeTpoM Oolee
300 Mmm 1 mumHOH Oonee 900 MM MM TIPSMOYTOJIBHBIE KaMepbl CPaBHUMBIX Pa3MEpOB U
MOTYT OBITH NpenHa3HaYCHbl AJSl YCTAaHOBKM B TOPH30HTAJIBLHOM WM BEPTUKAIBHOM
HOJIOXKEHUH.

Cucrtembl ogayn/cucTeMbl 0TBOAA "'mpoaykTa’ u '"XBOCTOB"
CrienManbHO NpeIHa3sHAYCHHBIE WM HMOATOTOBICHHBIE TEXHOJOTMYECKHE CHCTEMBI MU
o0opynoBaHue Uil OOOTaTUTENIBHBIX YCTaHOBOK, M3TOTOBJIEHHBIC M3 KOPPO3UECTOMKHX

K UF6 MaTcepUaioB WM 3aIUIICHHBIX ITOKPBITUEM U3 TAKUX MAaTCPHAJIOB, BKIIIOYAIOUINEC:

a) MUTAIOIIAE aBTOKJIABHI, MIEYU WIN CUCTEMBI, UCTONb3yeMbie it nofgaun UFg mos
poriecca 00oTaIIeHNS;

b) necyonmMaTopsl (WM XOJIOJHBIC JIOBYIIKH), HUCIOJb3yEeMbIC JJIS BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramieHus 1Jis HOCIeIyIOIIero MepeMeIICHNUS;

c) CTaHIMU OTBEP>KICHUS WJIM OXKWKEHUSA, HUcronb3dyemble s BbiBeneHust UFq u3
mporrecca o0orareHus myTeM cxkatus u nepeBoga UFg B KUIKYIO WIH TBEPIYIO
(opmy;

d) cTaHiuu "mpoaykra" uiam "XBOCTOB", ucnonb3dyemble ansa nepememieHus UFq B
KOHTEHHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOGONIPOBOA0B

CoeuuanbHO TMpeAHA3HAUYCHHBIE WU  IOATOTOBIEHHBIE CHUCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBICHHBIE W3 Koppo3uecTokux kK UFg MarepwmamoB win
3aIUIIEHHBIC TOKPBITUEM W3 TaKuX MaTrepuayioB, i yaepxkanus UFg BHyTpH
a’POIMHAMHUYECKUX KAaCKaJoB. JTa CeTh TPYyOONPOBOJOB OOBIYHO MPEICTABISAET COOOM
cucteMy ¢ "IBOMHBIM" KOJUIEKTOPOM, T[AE€ KaXAbld KacKaJ WM TCPYINa KacKaJoB
COCTMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BakyyMHBIe CHCTEMbI M HACOCHI

a) CrieruanibHO TIpeJHa3HAYEHHBIE WM TIOJATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
3

MIPOM3BOANTEIFHOCTRIO Ha BXOAE S5 M /MHH WIH Oojee, COCTOAINNE M3 BaKyyMHBIX

MarucTpaiei, BAKyyMHBIX KOJUIEKTOPOB M BAaKyyMHBIX HACOCOB, U TIPEIHA3HAUCHHBIC JIJIS
paboTsl B comepxamux UFg ra3oBbIx cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b) BakyyMHbBIe HacocChl, CIEUHAIBHO MpPEeAHA3HAUYCHHBIE WJIM MOJATOTOBJICHHBIE IS
pabotsl B conmepxkanmx UFg ra3oBeIX cpemax ¥ WU3rOTOBIEHHBIC M3 KOPPO3UECTOMKUX K
UF¢ MaTepuasioB WM 3alllMIIEHHBIX MOKPHITUEM M3 TaKUX MaTepuanoB. B 3Tux Hacocax
MOTYT HCIIOJIb30BAThCSl (DTOPHCTO-YIIICPOIHBIE YIUIOTHEHUS M CIICIUalbHbIE padoune
SKUJIKOCTH.

CrneuuajbHble CTONOPHBIE H Pery/IUpyolIie KIanaHbl

CriennanbHbIe TIpeJHa3HAYCHHBIC WM TIOATOTOBJICHHBIC PYYHBIE WM aBTOMATHYECKHE
CTOTIOPHBIE W PETYNHPYIONIHNE KiIamaHbl CHIHLGOHHOTO THITA, W3TOTOBJICHHBIC W3
kopposuectoiikux K UFg MarepuanoB WM 3alUIICHHBIE TOKPBITHEM W3 TaKUX
MatepuanoB, auamerpoM oT 40 go 1500 MM 1O  MOHTaXXka B OCHOBHBIX
1 BCITOMOTATENBHBIX CHCTEMaX YCTAHOBOK adPOIMHAMUYICCKOTO 00O0TaIEHUSI.

Macc-crnieKTpoMeTpbl/McTOYHUKHN HOHOB A1 UF,

CrnenmanbHO NpeAHa3HAYCHHBIC FIIM TOTOTOBICHHBIC MAarHUTHBIC WM KBaAPYIOJbHEIE
MacC-CIIEKTPOMETPBI, CHOCOOHBIC TPOU3BOUTE MPSIMOM OTOOP MPOO MOIaBaeMOi MacChl,
"mpoaykra" mim "XBOCTOB" 3 ra3oBbIX MOTOKOB UF¢ n obnamaromie moHBEIM HAOOpOM
CIICIYIONINX XapaKTePUCTHK:

1. yAenpHas pa3pemaroniasi ClIocCOOHOCTH 1Mo Macce cBhimie 320;

2. comepkar HMCTOYHHUKHM HOHOB, M3IOTOBJICHHBIE HW3 HHUXpOMa HWIHM MOHEIA
WJIN 3allIUIIEHHBIC ITIOKPBITUEM U3 HUX, WM HUKCIIUPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UICTOUYHUKU C 60M6ap,[[PIpOBKOI>i DJICKTPOHAMU;

4. cozepykaT KOJUIGKTOPHYIO CUCTEMY, TIPUTOAHYIO JIJIST H30TOITHOTO aHAIH3a.
Cucremsl otaeenusi UFg oT Hecyniero raza

Cneunaano NMpEAHA3HAUYCHHBIC WM IMOATOTOBJICHHBIC TEXHOJIOTHYCCKUC CHCTEMBI
JJIsL OTACIICHUA UF@ OT HECYLICIoO ra3a (BO,[[OpO,I[a I I‘GHI/IH).

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI NpeAHA3HAUCHbl I COKpAIICHUSA COACPIKAHUA UF6 B HECYHICM TIa3c
JIO OHOM YacTH Ha MUJUTHOH HJIA MEHEE U MOT'YyT BKJIIFOYATh TaKO€ OGOPYI[OBEIHI/IC, Kak:

a) KPUOTEHHBIE TEIJIOOOMEHHUKM U KPHOCEMapaTopbl, CIIOCOOHBIE CO3/IaBaTh
temmeparypsl —120°C i MeHee, Wiu

b) OJIOKH KPHUOTEHHOIO OXJIaXIEHHs, CIIOCOOHBIE co3maBarh Temreparypsl —120°C
WJIU MEHEe, WU

c) ONOKM pa3eNUTENbHBIX CONENT WIM BHUXPEBbIX TpyOok manst otmenenus UF,
OT HECYIIETro rasa, uiH

d) xonojubie noBymkH UFg, criocoOnble co3naBath Temmeparypsl —20°C wiin MeHee.

CnenuajbHO NMpeJHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMBI, 000pPy/J10BAHHE M
KOMIIOHEHTBI JUISl HCIOJIb30BAHUSI HAa YCTAHOBKAX XHMMH4YECKOro O0OMeHAa WJIH
HMOHOOOMEHHOI'0 000oraleHus

BBOJHOE 3AMEYAHUE

HesnaunrensHOe pa3nmuuue W30TONOB ypaHa II0O Macce TPUBOTUT K HEOOJBITAM
U3MCHCHISIM B PaBHOBECUU XUMHUYECKUX PEAKIUN, KOTOPBIE MOTYT HCIIOJIB30BATHCS B
KayecTBE OCHOBBI JUIs pa3jieliecHUs W30TOMOB. YCIIEIIHO pPa3pa0d0oTaHO JBa Mpolecca:
YKUIKOCTHO-KHIKOCTHBIH XUMHUYECKU 00MEH M TBEPI0-KUAKOCTHBIA MOHHBIH 0OMEH.
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5.6.1.

5.6.2.

B mporiecce KUIKOCTHO-)KUIKOCTHOTO XUMUYIECKOTO 00MEHa B IPOTUBOTOKE MPOUCXOIUT
B3aMMOJICHCTBUE HECMEIIMBAIOIIUXCS KUAKUX (a3 (BOJHBIX WM OPraHUYECKUX), YTO
MPUBOIUT K dPPEKTy KacKaaMpOBAHHUS THICSY CTaAWK pa3zieiieHns. BomHas ¢a3za cocTouT
U3 XJIOpUJa ypaHa B PAacTBOPE COJSIHOM KHCIIOTBHI, opraHuueckas (aza COCTOHMT H3
JKCTparcHTa, COJEPXKAIIero XJOPHUJ ypaHa B OPraHUYeCKOM  pPacTBOPHUTEIE.
KoHTakTHRIMU (GUIIBTpaMH B Pa3IEIUTEILHOM KACKaJ€ MOTYT SBISTHCSA JKHIKOCTHO-
JKHUJIKOCTHBIC OOMEHHBIC KOJIOHHBI (Takhe, KaKk WMITYJIbCHBbIE KOJIOHHBI C CETYaThIMU
TapeNKaMu) WIN KUJIKOCTHBIC IIEHTPU(YKHbIC KOHTaKTHBIE (GriIbTpbl. Ha 00omx KoHIax
pa3eNUTeNLHOTO Kackala B IENAX obecreueHHs pediokca Ha KaKIOM KOHIE
HEOOXOMMMBI XMMHYECKHE TIpeBpamieHusl (OKUCICHHE W BOCCTaHOBJIcHHE). [1aBHAs
3agaydya KOHCTPYKIIUH COCTOUT B TOM, 4TOOBI HE J0NyCTUTH 3arpsA3HCHUA
TEXHOJIOTHYECKUX TIOTOKOB HEKOTOPHIMH HOHAMU METAUIOB. B CcBI3M ¢ 3TUM
UCMONIL3YIOTCS  TUIACTUKOBBIC, TMOKPBIThIC  TUIACTUKOM  (BKJIIOYas — MPUMEHEHHE
(bTOPUPOBAHHBIX YIJIEBOJAOPOMHBIX MOJUMEPOB) W/WIH MOKPHITHIC CTEKJIOM KOJIOHHBI W
TpyOONPOBOAEL.

B TBepAO-)KMAKOCTHOM HOHOOOMEHHOM  Ipolecce  OOOramieHue  JIOCTUraeTcs
MOCPENCTBOM  aicopOuuu/mecopOuuy  ypaHa Ha CICHUAILHOH, OYeHb OBICTPO
JeHCTBYIONIeH HOHOOOMEHHOH cMolle Wi aacopOeHTe. PactBop ypaHa B constHOM
KHACIOTE U Jpyrde XUMHYECKHE PEareHThl IPOIYCKAlTCSd Yepe3 LMIMHAPUYECKHE
oOoraTUTenbHBIE  KOJIOHHBI,  COJAEpKalllMe  yIUIOTHEHHBIE  CJIOM  aJcopOeHTa.
Jns mopaep kaHusl HEMPEPBIBHOCTH Tpolecca HeoOXoanMa cucrteMa peduiiokca B Hemsax
BBICBOOOKICHUS ypaHa U3 afcopOeHTa OOpaTHO B JKUAKHH MOTOK, C TEM YTOOBI MOKHO
Obul0 coOpath "mpoAykT" U "XBOCTBHI". DTO JOCTHraeTCs IyTeM HCIOJIb30BaHHS
MOIXOIAMINX XUMHYECKUX PEarcHTOB BOCCTAHOBIICHHS/OKHCICHHUS, KOTOPBIE TIOMHOCTHIO
pEereHepUpyIOTCS B pa3feibHBIX BHEIIHUX TMETIAX M KOTOPBIE MOTYT YacTHYHO
pereHepupoBaThCsl B CaMHUX H30TONHBIX pPa3leNUTENbHBIX KOJOHHaxX. llpucyrcrBue B
npolecce ropsYrX KOHICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI TpeOyeT, 4ToOBI
o0opyaoBaHHe OBUIO M3TOTOBJICHO U3 CIEIHMATBHBIX KOPPO3UECTOMKHX MaTepUaloB MU
3aIIMIICHO TOKPBITUEM U3 TAKUX MaTepHaJIOB.

KHAKOCTHO-)KMIKOCTHBIE 00MEeHHbIe KOJIOHHBI (XUMHYECKH 00MeH)

[IpoTHBOTOYHBIE  KUIAKOCTHO-)KUAKOCTHBIE ~ OOMEHHBIE  KOJIOHHBI,  HMMEIOIIHE
MEXaHUYEeCKUI CHJIOBOM BBOJ (T.€. MMIIYJBbCHBIE KOJIOHHBI C CETYAaThIMU TapesKaMu,
KOJIOHHBI C TapejlKaMH, COBEPIIAOIMMHU BO3BPATHO MOCTYNATEIbHBIC IBMKCHUS, U
KOJIOHHBI C BHYTPEHHUMH TYypOWHHBIMH CMECHUTEIISIMH), CIIELMAIbHO IIpEeJHA3HAYCHHBIC
WJIM MTOATOTOBJIEHHBIE I 00OTaIIeHUs ypaHa C HCIOIB30BaHUEM IIPOIecca XUMHUECKOTO
oOmeHa. [[ng KOoppo3nOHHON YCTOHYMBOCTH K KOHLIEHTPUPOBAHHBIM PACTBOPAM COJITHON
KHCIIOTBl 3T KOJIOHHBI M HX BHYTPEHHHE KOMIIOHEHTBHI M3TOTOBJICHBI M3 MOAXOISAIINAX
TUTACTHKOBBIX MaTepHalioB (TakWX, KaKk (TOPUPOBAHHBIC YIIICBOJOPOAHBIC MOIUMEPHI)
WIM CTeKJla WM 3allUIIeHbl MOKPBITHEM M3 TakuX MaTepuanoB. KoJOHHBI
CIPOEKTUPOBaHKI Ha KOpoTKoe (30 CeKyHA WM MeHee) BpeMsl MPOXOXKICHUS B KacKaje.

HenTpudykHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (UJILTPHI (XMMHYECKHH
o0MeH)

HentpudyxHeie  KUAKOCTHO-)KUAKOCTHBIE  KOHTaKTHbIE  (UIBTPHI,  CIIEHHAIBHO
NpeqHa3HAaYeHHbIC MM TOATOTOBICHHBIE Ui OOOTAallleHHs ypaHa C HCIHOJIb30BAaHHEM
mporecca XHUMHUYECKOro oOMeHa. B TakuX KOHTAaKTHBIX (HUIBTpax HCIOJIB3YeTCs
BpallleHUe AJs TOJIY4YeHHsS OPraHHYecKHWX M JKHUAKUX MMOTOKOB, a 3aTeM LIEHTPOOEeKHas
cuna s pasgeneHust ¢a3. s KOppo3MOHHOW CTOHKOCTH K KOHLEHTPHPOBAaHHBIM
pacTBopam COJISIHOM KHCJIOTBI KOHTaKTHbIE (uIIBTpEI M3rOTaBIUBAIOTCS
W3 COOTBETCTBYIOIMX IJIACTUKOBBIX MaTepuaioB (TakuX, Kak (TOPUPOBAHHbBIE
yIJIEBOJOPOIHBIE MOJUMEPB) MM TMOKPBHIBAIOTCS MMH WM cTekioM. LleHTpudykHbie
KOHTaKTHBIE (DUIBTPBI CHPOECKTHPOBaHBI Ha KopoTkoe (30 cekyHI WM MeHee) Bpems
MIPOXO’KACHUS B KacKaje.
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5.6.3.

5.6.4.

CucreMbl H 000pyA0BaHNe JIsI BOCCTAHOBJIEHHS ypaHa (XHMHUYECKHiT 00MeH)

a) CneunansHoO NpeaHa3HAYCHHbBIC WiIn MOATOTOBJICHHBIE STUCHKU
ANIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHS JUIi BOCCTAaHOBJICGHHS ypaHa U3 OJHOTO
BaJICHTHOTO COCTOSIHHS B APYTo€ IJIsi 0OOTaIleHUsl ypaHa C WCIOJIB30BaHHMEM IIpoliecca
XUMUYECKOTO  oOMeHa.  Marepuaibl  s;9eeK,  HaxOsIIMecss B KOHTAKTE
C TEXHOJOTUYECKUMU pacTBOpaMu, JTOJIKHBI OBITH KOPPO3UECTOUKUMU
K KOHIIEHTPHUPOBAHHBIM PAaCTBOPAM COJISTHON KHCIIOTHI.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Katomuenii oTcek sueiiku JOMKEH OBITh CHPOCKTHPOBAH TaKUM OOpa3oM, YTOOBI
MPEIOTBPATHTh MOBTOPHOE OKKCIICHUE YpaHa JI0 00Jiee BEICOKOTO BAJICHTHOTO COCTOSTHHUSL.
Jus ynepkaHus ypaHa B KaTOAHOM OTCEKe s4Yeiika MOXKET UMETh HENPOHHIAEMYFO
mradparMeHHYI0 MEMOpaHy, HM3TOTOBIICHHYIO M3 CIICIHAILHOTO KaTHOHHO-OOMEHHOTO
Mmarepuana. Katog COCTOMT M3 COOTBETCTBYIOIIETO TBEPJOTO MPOBOJHUKA, TAKOTO, Kak

rpadur.

b) CHGLII/IB.J'H:HO NpeAHA3HAUCHHBIC nin OATOTOBJICHHBIC CHUCTCMBbI JUIA
H3BJICYCHUA U+4 N3 OPraHUYCCKOIro IIOTOKA, PEryiMpoOBaHUs KOHICHTPAIUHU KHUCJIOTHI
" IUIA 3alIOJTHEHUA AYCCK DJICKTPOXUMHUUYCCKOI'0 BOCCTAHOBJICHUA HA NPONU3BOACTBCHHOM
BBIXOAC KaCKazaa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 000PYIOBaHMS KCTPAKIIUK PACTBOPUTEICM JIJISl OTTOHKU U™ us
OpPraHUYECKOrO MOTOKA B YKUJAKHIA PacTBOpP, 00OPY/IOBaHHUS BBINTAPUBAHUS W/UIIHA JAPYTOTO
000pyIOBaHUS AJIsl TOCTHIKCHUS PETYJIMPOBKH U KOHTPOJIS BOJOPOTHOIO MOKA3aTeNs, u
HACOCOB WITM JIPYTHX YCTPOWCTB MEpEeHOCa JJIsl 3aMOJTHCHUS TYECK DIICKTPOXUMHUYECKOTO
BoccTaHoBeHHUss. OCHOBHAs 3ajada KOHCTPYKIIMH COCTOMT B TOM, 4YTOOBI H30e€XaTh
3arpsi3HEHMSI TIOTOKA YKHUJIKOCTH HOHAMH HEKOTOPBIX MeTayuioB. Clie/JOBaTENbHO, T¢ YaCTH
000pyI0BaHMs CHCTEMbI, KOTOPBIC HAXOMATCS B KOHTAKTE C TEXHOJOTHUECKUM MOTOKOM,
W3rOTABIMBAIOTCS M3  COOTBETCTBYIOIIMX  MarepHajoB  (TakuX, KaK  CTEKIIO,
(TOpHpOBaHHBIE  YTIEBOJAOPOAHBIC TMOJMUMEPHI, cyibdar monudpeHuna, CyabPoH
noud3(pupa W MPONHUTAHHBIA CMOJOH TpaduT), WIM 3alIMIICHBI MOKPHITUEM K3 TaKUX
MaTepHAaJIOB.

CucrteMbl NOATOTOBKY MUTAHUS (XMMUYECKHUIT 00MEeH)

CHCHI/IaJIBHO MMpE€AHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC CHUCTEMBI [JId IIPOM3BOACTBA
MUTATCIIBHBIX  paCTBOPOB  XJIOpHJAa YypaHa BBICOKOM YHMCTOTBHI  JJIA YCTaHOBOK
IO pa3ACJICHUIO U30TOIIOB ypaHa METOAOM XUMHUYCCKOTO oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 O0OPYAOBAHUS AJSI PACTBOPEHMS, SKCTPAKIIMU PACTBOPUTEIIEM
W/WITA KIOHOOOMEHHOTO 000pYyIOBAaHUS IS OYMCTKH, 8 TAKXKE AJIEKTPOIMTHUECKHUX sTUSEK
mrs BoccranoBienns U™ mmn U™ B U™, B sTuxX cicTeMax HpOM3BOAATCS PacTBOPHI
XJIOpHZA ypaHa, B KOTOPBIX COMCPXKMUTCS JIMIIb HECKOJIBKO YacTe Ha MHJUIMOH
METAJUIMYECKUX BKIIIOYEHHM, TaKuX, KaK XpOM, Xejle30, BaHaIWi, MOTUOAEH U APYTUX
JBYXBAJCHTHBIX ~HMX KAaTHOHOB WJM KAaTHOHOB C  OOJbIIeH  BaJIEHTHOCTBIO.
KOHCTPYKITHOHHEIE MaTepHAIIbI IS SIEMEHTOB CHCTEMBI, B KOTOPOIi 06pabateiBaetcs U™
BBICOKOH YHCTOTBI, BKJIIOYAIOT CTEKJIO, (hTOPHUPOBAHHBIE YIJIEBOLOPOIHBIE IOJUMEPHI,
rpaduT, MOKPHITHIA MOJUBUHHI-CYJIB(PATHBIM HWIH TONMUIPHUP-CYTbGYOHHBIM TUIACTHKOM
Y IPOIMUTAHHBIN CMOJIOMH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHCJIeHHs ypaHa (XUMHUYECKHIT 00MeH)

N
CriennansHO TpeTHa3HAYEHHBIC HITH TTOATOTOBIICHHBIC CHCTEMBI TS OKACTICHUS u”sU™
JUIS BO3BpAlllCHUS B KAacKaj pas3JelICHUs HM30TOIOB ypaHa B Mpolecce Oo0orameHus
METOJIOM XMMUYECKOTO OOMEHa.

[HOACHUTEJIbHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKIIIOYATh TaKoe 000pyJOBaHHE, KaK:

a) o0opymoBaHME [UUIsl KOHTAKTUPOBAaHUS XJIOpa W KHCIOPOJa C BOJHBIMH
spdaroeHTaMH U3 O0OpPYIOBaHWS pasfelieHHus W30TONOB M 3KCTPAKIUU
o6pazosasurerocst U™ B 06eqHEHHBIH OpraHMYecKHil TOTOK, BO3BPAIIAIONIHIICS 3
MIPOU3BOJICTBEHHOI'O BBIX0O/IAa KacKaia;

b) obopynoBaHHe, KOTOPOE OTACISAECT BOMY OT COJSHOM KHCIOTHI, YTOOBI Boja M
KOHLOCHTPpHUPOBaHHAA COJIIHAsA KHUCJIOTAa MOI'JIA ObI OBITH BHOBD BBCJICHBI B ITPOLIECC
B HY>KHBIX MECTaX.

BricTpo pearnpyioniue HOHOOOMEHHbBIE CMOJIbI/aIcCOPOEHTHI (HOHHBIH 00MeH)

Beictpo pearmpyromme HOHOOOMEHHBIE CMOJIBI WM aJICOPOCHTHI,  CIIEIHAIBHO
TpeaHa3Ha4YeHHBIE WM TOATOTOBJICHHBIE Al OOOTAIleHHs ypaHa C HCIOJIb30BaHHEM
MpoIecca HOHHOTO OOMEHa, BKITIOYAsl IIOPUCTHIC CMOJIBI MAKPOCETYATON CTPYKTYPhI H/HITH
MeMOpaHHBIE CTPYKTYpPhl, B KOTOPBIX aKTHUBHBIE TPYNIBl XUMHYECKOTO OOMeHa
OrpaHUYEHbl TOKPHITUEM Ha TOBEPXHOCTH HEAKTUBHOM MOPHUCTON BCHOMOTaTelbHOU
CTPYKTYPBI, H IPYTHE KOMIIO3UTHBIE CTPYKTYPHI B JIF000H npuemiieMoit Gopme, BKIOUas
YaCTUIBI BOJOKOH. DTH MOHOOOMEHHBIC CMOJIBI/aJCOPOSHTH UMEIOT auaMeTpbl 0,2 MM
WIH MEHee W JOJDKHBI OBITh XUMHYECKH CTOWKHUMH TIO OTHOIICHHIO K pacTBOpam
KOHHCHTpHpOBaHHOﬁ COJITHOM KHCJIOTBI, @ TaK)KEC JOCTATOYHO IPOYHBL (1)PI31/I‘I€CKI/I, C TEM
9TOOBl HMX CBOHCTBa HE YXYAIIAIACh B OOMEHHBIX KOJOHHaX. (CMOIIbI/aJicCOPOCHTHI
CHENMaTbHO TpeJHa3HAueHBbl IS TONYYeHHS KWHETHKH OYeHb OBICTPOro oOMeHa
HW30TOTIOB ypaHa (MIUTENBHOCTH, ToNyoOMeHa wMeHee 10 cekyHm) w  oOnamaroT
BO3MOXHOCTBIO paboTaTh Mpu Temmeparype B quamnazone ot 100°C go 200°C.

HNonooOMeHHbIE KOJOHHBI (MOHHBII 00MEH)

Iunuaapuyueckne KOJIOHHEI quaMmerpoM Oomee 1000 MM st yaep:KaHus U MOIACpKaAHUS
3aIOJIHEHHBIX CJIOCB MOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIICUANBHO MPEIHA3HAYCHHEIC
WIA TIOATOTOBJICHHBIE Ui OOOTallleHUus ypaHa C WCIIOIh30BaHHEM HOHOOOMEHHOTO
mporecca. OTH KOJOHHBI M3TOTOBJICHBI W3 MaTepuajoB (TaKWX, KaK TUTAH WM
(bropupoBaHHBIC YTIIEBOJAOPOJHBIC TOJIMMEPHI), CTOHKUX K KOPPO3UHU, BBI3BIBACMOW
pacTBOpaMH KOHIEHTPUPOBAHHOW COJITHOW KHCIOTHI, WIH 3allUIICHbl TOKPBHITHEM H3
TaKMX MaTEepHaJIOB M CIIOCOOHBI paboTaTh TpHW Temmeparype B amama3zoHe ot 100°C
10 200°C u paBnenun Boime 0,7 MIa (102 ¢yHT/KB. I10iM).

HoHooOMeHHbIe ccTeMBbI pediiokca (HOHHBIH 00MeH)

a) CrnenuanbHO NpeJHa3HaYeHHbIE WIN IOATOTOBJICHHbBIE CUCTEMBl XMMUYECKOTO WIIH
IEKTPOXUMHUUECKOTO  BOCCTAHOBJICHMS  JJI1  pPEreHepaluud  pearcHTa(oB)
XMMHUYECKOTO BOCCTAHOBJICHHUSI, UCIIOJIB3YEMOTO(bIX) B KacKaJax MOHOOOMEHHOTO
oboramieHus ypasa.

b) CHCHH&J’IBHO IMpEAHA3HAYCHHBIC UJIH IMTOATOTOBJIICHHBIC CUCTEMBI XUMHWYECKOT'O NI

SJICKTPOXUMHYCCKOTO OKHUCJICHHUA JIsI pEreHepaluu pCaFeHTa(OB) XHUMHUYECCKOT'O
OKHCJICHUA, I/ICHOJ'IBSYGMOFO(LIX) B KaCKaaax HOHOOOMEHHOT'O 06OFaII_ICHI/I$I YpaHa.
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5.7.

5.7.1.

[HOACHUTEJIBHOE 3AMEYAHUE

B npoumecce 1OHOOOMEHHOro OOOTalIEeHWS! B KAuecTBE BOCCTAHABIMBAIOIICTO
KAaTHOHA MOJKET HCIOIB30BAThCs, HANpHMep, TpexBanentHblii Tutan (Ti™), n B sToM
Cllydae  BOCCTAaHOBHTEIbHAs cHCTeMa OyJeT BbipaGaThiBaTh Ti®  IOCPEICTBOM
BoccTanoBnenns Ti™,

B mporniecce B kauecTBe OKHUCIHUTENSI MOXKET UCTIONB30BATHCS, HAIPUMED, TPEXBAJIECHTHOE
+3 +3
xkene3o (Fe™), m B 3TOM ciaydae cuctemMa OKHCIeHHsI Oyaer BhIpabarbiBaTh Fe
+
ToCpeICTBOM OKHcienus Fe'™,

CnenuajabHO NpeaAHasHA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyuonanne H
KOMIIOHEHTBI AJI UCHTOJIb30BaHUSA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

CylecTBYIOIUE CUCTEMBI JUIsI 00OTATUTENBHBIX IPOLIECCOB C MCIOIB30BAHUEM JIa3€POB
JensITcs Ha IBE€ KaTeropuu: Te, B KOTOPBIX paboueil cpenoi SBISIOTCS Mapbl aTOMapHOIo
ypaHa, U Te, B KOTOPBIX paboueil cpemoil SBIAIOTCS Mapbl YPaHOBOTO COEIHMHEHHS.
OOmMMHy Ha3BaHUSAMH Ul TaKHX MPOLECCOB SIBISIOTCS: MepBas KaTeropusa — Ja3epHoe
paszeneHue W30TOMOB MO MeTony atoMapHbix mapoB (AVLIS wmmm SILVA); BTOpas
KaTeropus — MOJEKYJSIPHBI METOJ Jla3epHOro pasmencHus wu3otornoB (MLIS wmm
MOLIS) n xumuyeckasi peakuusi IMOCPEICTBOM H30HpaTeNbHOM MO M30TONaM Ja3epHOi
aktuBaiuu  (CRISLA). Cucrembl, 000pyJOBaHHE ¥ KOMIIOHCHTHI Il YCTaHOBOK
JIa3epHOro OOOTaICHUs BKJIIOYAIOT: a) YCTPOMCTBA Ul HOJAYH MapOB METAIMYECKOI0
ypaHa (s W30HMpaTenbHOW (OTOMOHHW3AIMK) WM YCTPOWCTBA Ui TOJAYM I1apoOB
YpaHOBOTO cOoeAWHEeHHs (i1 (QOTOAMCCOLMANMU WM XWMHYECKOW aKTHBAIMH);
b) ycrpoiictBa mnsi cOopa 00OTalIeHHOTO W OOETHEHHOTO METaUIMYeCKOro ypaHa B
KadecTBe 'mpomykTta' W "XBOCTOB" B TIEPBOM KAaTErOpHMH W YCTPOHCTBA I cOopa
Pa3NOXKEHHBIX WM BBIEIINX M3 pEeaklUM COeIMHEHHH B KauecTBe 'mpoaykra' u
HeoOpabOTaHHOTO MaTepHala B KauecTBe "XBOCTOB" BO BTOpPOIl KaTeropuu; c) pabouue
Ja3epHBIC CHCTEMBI I W30HMPaTebHOTO BO30YXKIEHHS HW30TONOB ypaHa-235; u
d) obopymoBanue AN TOATOTOBKH TMMOJA4Yd W KOHBEPCHM NpOIyKTa. Bceneacreue
CIIO)KHOCTH CHEKTPOCKONHMM aTOMOB W COCIUHEHUH ypaHa MOXKeT MOoTpeOoBaThCs
UCIIOJIb30BaHKE JIF000H 13 psilia UMEIOIINXCS JIA3EPHBIX TEXHOJIOTHH.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IIEPEUMCICHHBIX B OSTOM pasjaelie, BCTYyHalOT B
HEMOCPEACTBEHHBIN KOHTAKT € MapaMH METANIMYECKOTO ypaHa WU C KUAKOCTBIO, WU C
TEXHOJOTrhu4eckuM razoM, coctosmum u3 UFg win cmecu u3 UFg u apyrux rasos. Bcee
MOBEPXHOCTH, KOTOPHIE BCTYMAlOT B KOHTAakT C ypanoM wm UFs, MOTHOCTEIO
U3TOTOBJIEHBI U3 KOPPO3HECTOMKHUX MAaTEpPHAIOB WJIU 3alUIICHBI MOKPBITUEM M3 TaKUX
MartepuasioB. s 1enei pasnena, OTHOCSIMIETOCS K KOMITOHEHTaM OOOpYHAOBAaHHS IS
JA3epHOTO O0OTaIICHUsI, MAaTEePHUAIbl, CTOMKHUE K KOPPO3HH, BHI3BIBAEMON MapamMu WU
KUIKOCTSIMHU, COJIEPXKAIIMMU METaJUIMYECKU ypaH WIH YPaHOBBIE CIUIABBI, BKIIOYAIOT
TIOKPBITBI OKCHJIOM HTTpHUs TpadUT W TaHTald, W MaTepHalbl, CTOWKHE K KOPpPO3WH,
BbI3bIBaeMON UF¢, BKIIIOUAIOT Meb, HEPXKABEIOIIYIO CTajlb, allOMUHUMN, aJlOMUHUEBbBIE
CIUIaBBI, HUKEJb WM CIUIaBbl, cojaepxkamiue 60% Hukens u Oonee, u croiikue k UFg
MOJTHOCTHIO (PTOPUPOBAHHBIE YTIIEBOIOPOIHEIE TTOJMMEPEI.

Cucremsbl Boinnapusanust ypana (AVLIS)
CHCHI/IaJIBHO MMPpEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBLIC CHCTEMbI BLIIIAPWBAHUA YypaHa,

KOTOPBIC COJICPIKAT BBICOKOMOIIIHBIC ITOJIOCOBBIC WJIH PACTPOBBIC 3JICKTPOHHO-ITyYCBEIC
MTyTIKH C TIepeaaBacMoi MOIITHOCTHIO Ha MHIIIEHE Oojiee 2,5 KB1/cMm.
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5.7.2.

5.7.3.

5.74.

5.7.5.

5.7.6.

CucTteMbl 1J151 00pPadOTKH KUAKOMeTaJImdeckoro ypana (AVLIS)

CrienuaibHO TIpeIHa3HAYCHHBIC WM MOATOTOBJICHHBIC CUCTEMBI 111 00pabOTKH JKUIKOTO
MeTalula Ui PAcIUIaBIIEHHOTO ypaHa WM ypPaHOBBIX CIUIABOB, COCTOSIINE W3 THUIJIEH
U OXJIKIAFOIIEro 000PYIOBAHUS AJIS TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turam W JApyrue KOMIIOHEHTBI JTOH CHCTEMBI, KOTOPBIE BCTYHAalOT B KOHTAKT
C paCIUTaBIEeHHBIM  ypPaHOM  WJIM  YPaHOBBIMH  CIJIaBaMH,  H3TOTOBIEHBI W3
KOPPO3UECTONKHUX M TEPMOCTOMKHX MAaTEPHAIOB WM 3AIIHINCHBI MOKPHITHEM H3 TaKUX
MaTepuaioB. [Ipuemnemple MaTepra bl BKIIOYAIOT TAHTAI, MOKPBITHIH OKCHUIOM HTTPHS
rpadut, TpaduT, MOKPBITEIA OKHACIAMH JPYTHX PEIKO3EMENTbHBIX 3JEMEHTOB WA WX
CMECSIMH.

Arperarsl 1Jis1 coopa "'mpoaykra'" u "XBocToB' MeTa/uTHUecKoro ypana (AVLIS)

CriennanbHO TIpeHa3HAYEHHBIC WU MOATOTOBIIEHHBIC arperaTsl s coopa "mpoaykra'
1 "XBOCTOB" METAJUTMYECKOTO YpaHa B )KUIKOM UK TBEPAOH Gopme.

[NOACHUTEJIbBHOE 3AMEYAHUE

KOMMOHEHTBl 3THUX arperaToB H3TOTOBJICHBI M3 MATEPHANIOB, CTONKUX K HArpeBy U
KOPpPO3UM, BBI3bIBACMON IapaMd METAJUIMYSCKOTr0 ypaHa WM JKHIAKOCTBIO, WM
3alIUIIICHBI HOKpBITI/IeM N3 TaAKHUX MaTepI/IaIIOB (TaKI/IX, KaK HOKpBITBIﬁ OKCHUI0M I/ITTpI/ISI
rpaduT WM TaHTaJI) W MOTYT BKIOYaTh B ceOs TpyOONpPOBOJBI, KJalaHbI, IMITYIEPa,
">keno0a", BBOIBI, TEIDIOOOMEHHHUKA W KOJUICKTOPHBIC IUTACTHHBI JJISI MAarHUTHOTO,
3JIEKTPOCTATUYECKOT'O MK JAPYTUX METOJIOB Pa3aeiCHHUS.

Ko:xxyxu pazgeautenbHoro moayJs (AVLIS)

CrenmanbHO NpenHa3sHAYCHHbIE WM  IIOJATOTOBJICHHBbIC  LWJIMHAPUYECKUE MU
IPSMOYTOJIBHBIE KaMepbl AJIsl IOMEIICHHS B HUX HCTOYHUKA HApOB METAJUIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOI MyIIKH U KOJIJIEKTOPOB "mpoaykTa" 1 "XBocTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH JUIS MOJAYU DICKTPOIUTAHUS U
BOJbI, OKHA JIA JIa3€PHBIX IIYYKOB, COe)Z[I/IHeHI/Iﬁ BaKyYYMHBIX HACOCOB, a TakKiXe€ IJIA
JIMAaTHOCTUKA W KOHTPOJII KOHTPOJBHO-U3MEPHUTEIBHBIX TpuOopoB. OHH UMEIOT
MPUCTIOCOOJICHNS ISl OTKPBITHS W 3aKPBITHSA, YTOOBI 00ECIeUnTh O0O0CITyKHBaHUE
BHYTPCHHUX KOMIIOHCHTOB.

CBepx3ByKOBbBI€ pacliMpuTe/ibubie comia (MLIS)

CrieruanbHO TpeTHa3HAYeHHBIE WIN TI0JTOTOBJICHHBIE CBEPX3BYKOBBIE PACIINPUTEILHBIC
cora juisi oxnaxaeHus cmecert UFg u Hecymero raza go 150°K wim Huxe u
koppo3zuecroiikue k UFg.

Konnextopsl npoaykra narudropucroro ypana (MLIS)

CriernanbHO TpeTHa3HAYEHHBIE MM TIOATOTOBICHHBIE KOJIEKTOPHI TBEPAOTO MPOIYKTa

natudTopucroro ypana (UFs), coctosiiue u3 ¢GuibTpa, KOUIEKTOPOB YAAPHOTO HIIH
[UKJIOHHOTO TUTA WM UX COYeTaHUil u koppo3uecroiikue k cpene UFs/UF.

22



5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Kommnpeccopnl UF6/uecymiero raza (MLIS)

CrneunansHO MpelHa3HAUYCHHBIE WM MOATOTOBIEHHBIE KoMmmpeccopsl ansi cmeced UFg u
Hecyllero rasza Juisi JuiiTenbHOW skcmmyatanmu B cpeae UFq KommoneHTh 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYIIAIOT B KOHTAKT C HECYIIMM Tra3oM, HU3IOTOBJICHBI U3
kopposuectoiikux kK UFs MaTepuanoB WK 3alllUIEHbl TOKPHITHEM U3 TAKUX MATEPUATIOB.

YniorHenus Bpamaiwumuxcs saaos (MLIS)

CrnenmanbHO TIpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC VIUIOTHEHUS BPAIAIONTHXCS
BaJIOB, yCTaHOBJIeHHBIe Ha CTOpOHe Imogadyu U Ha CTOpOHe BbIXO4a IJIst YHJ]OTHCHI/ISI Baja,
COCIMHSIFOIIET0 POTOP KOMIIpEccopa ¢ MPUBOIHBIM JBHUTATENIeM, C TEM YTOOBI 00ECTIeYUTh
HaJIeKHYI0 TEepMETH3alllio, MPEeJOTBPAIIAIONIyI0 BbIXOJ TEXHOJOTHYECKOro Ta3a WU
HAaTeKaHWE BO3JyXa WJM YIUIOTHAIOUIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa,
Kotopas 3anoyiHeHa cmecbto UF n Hecymiero rasa.

Cucrtemsbl ¢propuposanus (MLIS)

CrnenmanbHO TpeIHA3HAUYEHHBIC WU TIOATOTOBICHHBIC CUCTEMBI 1iist ropupoBanust UFs
(B TBepaoM cocrosinun) B UFg (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEeMBI MpeaHa3Ha4ueHBl s GTopupoBanms coopannoro mopomka UFs B UFg B
[EJSIX MOCIeAYIoNEero coopa B KOHTEHHepax MpoAyKTa WK I moaadu B 010k MLIS
Ul JONOJHUTENbHOrO oOoramenus. [lpu mnpuUMEHEHHWH OAHOTO MOAXOAA PpeaKuus
(hropupoBaHUs MOKET OBITH 3aBEpIlEHa B MpeAesax CHCTEMBI pa3/IeleHNs H30TOIOB, Te
UIET peaknuss ¢ HEMOCPEACTBEHHOE W3BJICUYCHHE U3 KOJUIGKTOPOB '"Mpomykra'.
[Ipu npumenennu apyroro noxxoxaa nmopouok UFs MoxxeT ObITh W3BIeUeH/IepeMeIieH 13
KOJJIEKTOpOB  "mpoxaykra" B TOAXOMSAIIWN  peakTop  (HampuMep,  peakTop
C TIBCEBJIOCKMKEHHBIM CII0EM KaTalli3aTopa, TeNWKOWAAIBHBIA PEeakTop WIIH >KapoBas
Oamnsa) B meisix ¢ropupoBaHus. B oboux cimywasx ucmonbdyercs oOopynoBaHUE AT
XpaHeHUs W TepeHoca (Topa (WIH APYTUX TMPHUEMIIEMBIX (TOPUPYIOIIUX PEareHTOB)
u g coopa u nepenoca UFg.

Macc-cnekTpoMeTpbl/ucTouHuku nonos UF6 (MLIS)

CrienuaibHO TpeHA3HAYCHHBIC WIIU MOJTOTOBIICHHBIC MAarHUTHBIC WM KBaJPYIOJIBHEIC
MacC-CIEKTPOMETPHI, CITOCOOHBIC TIPOU3BOIUTE MPSIMOU 0TOOp P00 IMogaBaeMOi MaccCHI,
"mpoaykra" win "XBOCTOB" U3 ra3oBbiX MoTOkOB UFs u 00namaromiye mojiHbiM HaOOpoOM
CIICYFOIUX XapaKTCPUCTHUK:

1. yAenpHas pa3pemaroniasi ClIocoOHOCTH 1Mo Macce cBbimie 320;

2. comepKar HMCTOYHHUKHM HOHOB, M3IOTOBJICHHBIE W3 HHUXpOMa HWIHW MOHEIA
HJIW 3allIUIIIEHHBIC ITIOKPBITUEM U3 HUX, WM HUKCIIUPOBAHHBIC,

3. COJICPIKAT NOHU3AIUOHHBIC HCTOYHUKU C OOMOAPIUPOBKOH dIIEKTPOHAMH;

4. COJICPKAT KOJUICKTOPHYIO CUCTEMY, TIPUTOTHYIO JIJISl H30TOITHOTO aHAIIN3a.
CucreMbl mogayu/cucrTemMbl 0oTBoAA ""mpoaykra' u "xBoctoB" (MLIS)

CrienuaibHO TIpeHAa3HAYCHHBIE WM MOJATOTOBIICHHBIC TEXHOJIOTHYECKHE CHUCTEMbBI WIIH

060py,Z[OBaHI/Ie JJIA 000raTUTEIbHBIX YCTaHOBOK, U3IOTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K
UF6 MaTepuaioB, WM 3allIUIIICHHBIX ITOKPLITUEM M3 TAKMX MAaTCPHUaiOB, BKIIIOYAIOIINE:
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5.7.12.

5.7.13.

5.8.

a) MUTAOIME aBTOKJIABEBI, IMEYN WJIN CUCTCMbI, UCIIOJB3YCMbIC IJId IMOAdadu UF6 JJIsL
mporiecca 000TalCHHUS;

b) necyonmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFg u3 mpornecca o0orameHust Ui HOCIEAYIOHIero epeMelIeHIs;

c) CTaHLIMU OTBEPXKICHUS WIM OXWKEHHs, HcIonb3yemble Ui BbiBeneHus UFq u3
nporecca odorameHust myrem cxkartus u nepeBona UFg B KUAKYIO WIM TBEPIAYIO
(opmy;

d) cTaHuMU "mpoaykra" wiam "XBOcTOB", Hcmonb3yeMble ans nepemenieHust UFq B
KOHTEHUHEPBHIL.

Cucremsl otaesenusi UFg or Hecymero raza (MLIS)

CrenmanbHO TpeHAa3HAuYEHHBIE WM TOATOTOBJIEHHbIE TEXHOJOTHYECKHE CHUCTEMBI IS
otaenenus: UFg oT Hecymiero raza. Hecymm ra3zoM MOXeT OBITh a30T, aproH WK APYTOi
ras.

[HOACHUTEJIbHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOUaTh TaKOE 00OPYOBAHUE, KaK:

a) KPHOTCHHBIE TEIMIOOOMEHHUKH WM KPUOCENapaTophbl, CIOCOOHBIC CO3/1aBaTh
Temrepatypbl —120°C wim MeHee, WIH

b) OJIOKH KPUOTCHHOTO OXJIaKACHUs, CIIOCOOHBIE co3/laBaTh TemmepaTypbl —120°C
WM MEHee, WIH

c) xonoanbie IoBymKH UFg, crtocoOHbIe co3maBath TeMirepaTypsl —20°C mnm MeHee.
Jlazepunble cuctembl (AVLIS, MLIS nu CRISLA)

JIa3epr W J1a3C€PHBIC CUCTEMBI, CIICHUAJIBHO MPEAHA3HAYCHHBIC HUJIU IMMOATOTOBJICHHBIC
JUIA pa3aciCHU U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema npouecca AVLIS 00b1YHO cOCTOUT U3 ABYX JIa3epoB: Jlazepa Ha mapax
MeJIH | Jlazepa Ha KpacuTelsix. JlazepHas cucrema s MLIS 00bI9HO cocTouT M3 Jaszepa,
pab6oratomero Ha CO, WIN 3KCHMEPHOTO Jla3epa U MHOTOXOJIOBOM ONTHYECCKOM SUCHKH C
BpalaloNIMMHCA 3epKajaMH Ha 00euX cTopoHax. /s ma3zepoB win Ja3epHBIX CHCTEM MPH
o0oux mpoueccax TpedyeTcs CTa0MIN3aTop CIEKTPOBON YacTOTHI JJisi paboThl B TEUCHUE
JUINTEIIbHBIX IIEPHOA0B BPEMEHHU.

Crnenua/abHO NpeIHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTEMBbI, 000py10BaHHE U
KOMIIOHEHTBI /ISl HCTIOJIb30BAHMUSI HA 000TaTHTEIbHBIX YCTAHOBKAX C MJIa3MEeHHBIM
pasiesieHHEM

BBOJIHOE 3AMEYAHUE

[Ipu mporiecce mIa3MeHHOTO pa3esieHus IIa3Ma, COCTOSIIAs U3 HOHOB ypaHa, IPOXOIUT
depes HIEKTPUUYECKOe T0JIe, HACTPOCHHOE HA YacTOTy MOHHOro pesonanca U™, ¢ Tem
9TOOBl OHH B TEPBYIO OYEpeIh MOTJIOMIANN JHEPTHI0 W YBEIWYHMBAJICS TUAMETP WX
mITOnopooOpa3Heix opour. MOHBI ¢ MNpOXOXKACHHWEM 1O OONbIIEMYy JHAMETPY
3aXBATHIBAIOTCA I 0Opa3oBaHMs Hpomykrta, oboramensoro U’ Ilnasma, koTopas
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

00paszoBaHa MOCPEICTBOM HOHH3AIUN YPAHOBOTO Mapa, COACPKUTCS B BAKYYMHOM KaMepe
C MAarHUTHBIM TOJEM BBICOKOH HAaNpsSXKEHHOCTH, OOpa3OBaHHBIM C IOMOIIBIO
cBepxmpoBoasmero MarauTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI IIpollecca
BKJIIOYAIOT CHCTEMY TCHEpalliil ypaHOBOW IUIa3MBl, pAa3ACIUTEIBHBIA  MOIYJH
CO CBEPXITPOBOJISAIIUM MarHUTOM U CHCTEMbI U3BIICUCHHUS MeTalIa s coopa "mpoaykra'
" "XBOCTOB".

MI/IKPOBO.HHOBBIO UCTOYHUKH IHEPIUU U AHTCHHDI

CHCHI/IaHBHO NpE€AHAa3HAUYCHHBIC HWJIM TOATOTOBJICHHBIEC MHUKPOBOJHOBBLIC HNCTOYHUKH
SHEPTHH W aHTEHHBI [T TeHEepallii WM YCKOPEHUS HOHOB W 00JaiatonIye CleayoIIMH
xapakrepuctukamu: uactota Bbimie 30T u cpenHsisi BBIXOJHAS MOIIHOCThH JJis
reHepanuu noHOB 6osee 50 kBT.

ConeHouabl 1Jis1 BO30Y K/AeHUS HOHOB

CrnenyanbHO NpeAHa3HAuYEHHbIC WM HOATOTOBJICHHBIE COJICHOUABI AJIS1 Pagio4acTOTHOTO
BO30YKJeHUsT MOHOB B Juarnazone dacToT Oonee 100 k['m m crmocoOHble paboTarh mpu
cpenHeit MomHocTH Oonee 40 kBT.

CucTeMbl reHepanuy YPaHOBOMH IIa3Mbl

CrielipaibHO TMpeJHAa3HAYCHHBIC WM IMOATOTOBJICHHBIC CHUCTEMBI I€HEPAIlldH YPaHOBOM
IUIa3Mbl, KOTOPBIE MOTYT COJCpPXaTh BBICOKOMOIIHBIC IIOJOCOBBIC WM PACTPOBBIC
3JICKTPOHHO-ITyYEBbIC TYIIKM C TEpeAaBacMOil MOIHOCTHIO Ha MHUIIEHL OoJiee
2,5 xBt/cm.

CucreMbl 1J1s1 00pPadOTKH KUTKOMETAJIMYECKOT0 ypaHa

CrienuaibHO TIpeHa3HAYCHHBIC WM MOATOTOBICHHBIC CUCTEMBI 111 00pabOTKH JKUJIKOTO
MeTalla JJIs PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIHME M3 TUTIICH H
OXJIQXKTAFOIIETO 000PYOBAHUS TSI TUTJICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turam u pApyrue KOMIIOHEHTBHI STOW CHCTEMBI, KOTOpPBIE BCTYHAalOT B KOHTAKT C
pacIIaBICHHBIM yPaHOM WIJIM YPAaHOBBIMH CIUTABAMH, M3TOTOBJIIEHBI M3 KOPPO3UECTONKHAX
U TEPMOCTOMKHX MATEPHAJIOB WM 3alUIICHBl TOKPBHITHEM M3 TaKUX MaTepuajoB.
[Ipuemnemble MarTepuanbl BKIIOYAOT TAHTAN, MOKPBITHIA OKCHIOM UTTPHUS TIpadur,
rpaduT, MOKPBITHIA OKUCIAMH IPYTHX PEIKO3EMENBHBIX JIEMEHTOB HIIM MX CMECSIML.

Arperatsl 1Jis1 coopa "mpoaykTa' u ""XBOCTOB' MeTaLIM4eCKOro ypaHa

CrienmaibpHO MpenHa3HaYCHHBIE WM OATOTOBJICHHBIE arperatsl i coopa "mpoaykra" u
"XBOCTOB" JUISI METAJUTMYECKOTO ypaHa B TBepAod ¢opme. DTH arperatbl ans cOopa
M3TOTOBJIEHBl M3 MaTEPHajOB, CTOMKUMX K HAarpeBy M KOPPO3MHM, BBI3bIBAEMON NapamMu
METaJUTMYECKOT0 YpaHa, TaKuX, KaK rpauT, TOKPHITHI OKCHIOM HTTpPUS, WIH TaHTAI,
WIN 3aIIUILEHBI IOKPHITHEM U3 TAKMX MAaTCpUAJIOB.

Koskyxu pazaenTebHOI0 MOayJist
Hunuaapuyeckue KaMmepbl, CIEHalbHO TMpeJHa3HAadeHHbIe WM TOATOTOBJIEHHBIE IS
UCIIOJIb30BAHUSI Ha OOOTATHTENBHBIX YCTAaHOBKaxX C IUIa3MEHHBIM pa3leleHHeM, s

NOMEIIEHUsT B HUX HMCTOYHMKA YPAaHOBOW IJIa3Mbl, 3HEPreTHYECKOIO COJICHOMIA
PaArovacTOThI U KOJJIEKTOPOB "TipoaykTa” U "XBOCTOB".
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5.9.

5.9.1.

[HOACHUTEJIbHOE 3AMEYAHUE

OTH KOXYXH HUMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHM MJIs MOJAYM DJICKTPOIMUTAHUS,
coequHeHNH aU((PY3MOHHBIX HACOCOB, a TakXkKe Il JTUArHOCTUKA W KOHTPOJIA
KOHTPOJIbHO-U3MEPHUTEIBHBIX MPUOOPOB. OHU UMEIOT MPUCIIOCOOICHUS SIS OTKPBITHS U
3aKpBITHS, YTOOBI 00ECIICUYUTh 00CITY)KUBAaHUE BHYTPCHHUX KOMIIOHEHTOB, H U3TOTOBJICHBI
U3 COOTBETCTBYIOIINX HEMAarHUTHBIX MaTEpUAIOB, TAKUX, KAK HEPKABEIOLAs CTalb.

CnenuajbHO MpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTEMBbI, 000pPYy/J10BAHHE M
KOMIIOHEHTbI  JIJIsi  HCHOJIb30BAaHMSI HA  YCTAHOBKAX  3JIEKTPOMATHHUTHOIO
odoraiieHus.

BBOJAHOE 3AMEYAHUE

IIpu >IEKTPOMATHUTHOM TMPOIECCE HOHBI METAJUTUYECKOTO YpaHa, MOJYYCHHBIC
MOCPEICTBOM MOHM3AIMH MHUTAONIer0 Marepuaia u3 cojieit (00sraao UCl,), yeKopsroTCs
U TIpOoXOoAAT 4Y€pE€3 MArHHUTHOC II0JIC, KOTOPOE€ 3aCTaB/ISICT MOHBI Pa3JIMYHBIX HW30TOIIOB
OPOXOMUTh 1O  Pa3NUYHbIM  HampaBieHWsM.  OCHOBHBIMH  KOMITOHEHTaMHU
9JNIEKTPOMATHUTHOTO HM30TOMHOTO cemaparopa SBISIOTCS: MarHUTHOE TMOJie  JUIs
OTKHOHeHI/ISI/pElSI[eJIeHI/ISI M30TOIIOB MOHHOI'O IIy4YKa, HCTOYHUKA MOHOB C €TI0 CUCTEMON
YCKOpPEHUS, U CUCTEMBI cOOpa OTACIICHHBIX HOHOB. BCrioMOTaTeNbHBIE CUCTEMBI JIJISt 3TOTO
mpoiecca  BKJIIOYAKOT — CHUCTEMY  CHA0KEHHMS  MArHUTHOM  3HEprued, CHCTEeMbI
BBICOKOBOJITHOTO TMHTAHUS HMCTOYHHKA HWOHOB, BaKyyMHYI) CHCTEMY W OOIIMpHBIE
CUCTEMBI XUMHUYCCKON 00paboTKu JUTST BOCCTAHOBJICHUS MPOJyKTa
U OYHCTKH/pEreHeparuu KOMIIOHECHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

BHeKTpOMaFHI/ITHLIC cernapaTopbl H30TOIIOB, CrICraabHO npE€aAHA3HAUYCHHBIC
WJIKM IOATOTOBJICHHBIC IJId PasACICHUA U30TOIIOB ypaHa, U 060pyz[013aH1/1e 1 KOMITIOHCHTBI
JJIsA 3TOT'O, BKIIIOYas:

a) HcTounnku noHOB

CrieniuanbHO npeHa3HAYCHHbIE WITH MOJITOTOBJICHHBIC OTJCIbHBIC
WJIA MHOTOYHUCIICHHbIC UCTOYHUKYA WOHOB YpaHa, COCTOSIINE M3 UCTOYHUKA Tapa,
WOHM3aTOpa ¥ YCKOPHUTENS IyYKa, W3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepHajoB, TaKUX, Kak rpaduT, HEp)KaBEONas CTalb WIH MEIb, U CIOCOOHBIX
obecrreynBaTh 00U TOK B IMydke HOHOB 50 MA win Goree.

b)  KomiexTopsl HOHOB

KoinexkropHble IIacTUHBI, UMEIOIIKE JBE WK Oojee LISNU U Ma3a, CHELUaIbHO
npeaHa3HaYeHHbIC MM TOATOTOBICHHBIE I cOOpa MyYKOB HOHOB 00OTAIIEHHOTO
U OOETHEHHOTO0 ypaHa W M3TOTOBJICHHBIE M3 COOTBETCTBYIOLIMX MAaTEpUaJIOB,
TaKMX, KaK TpauT WK HEpKaBEIOIIas CTalb.

c) BaxyymHbIe KOKYXHU
CrnenuanbHO TperHa3HAuYCHHbIE WJIM MOATOTOBIICHHBIE BaKyyMHBIE KOXKYXU JUIS
ANIEKTPOMArHUTHBIX CETapaToOpoOB ypaHa, W3TOTOBJICHHBIE W3 COOTBETCTBYIOLIMX

HEMarHUTHBIX MAaTePHAIOB, TAKUX, KaK HEP)KaBEIOIIas CTalb, U NIpeAHA3HAUCHHBIC
1utst pabothl npu nasiernu 0,1 I1a vom Hinke.
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5.9.2.

5.9.3.

[HOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKYXH CIEUUaJbHO MpEAHA3HAYEHBI U1 MOMEUICHUS B HUX HCTOYHHKOB
MOHOB, KOJUICKTOPHBIX IUIACTHH W BOJOOXJIAKHAAEMbIX BKIAABIMIEH W HMEIOT
MPUCTIOCOONICHHS Uil COeIMHEHNH NU((QY3MOHHBIX HACOCOB M MPUCTIOCOOIICHHS
JUTSL OTKPBITHS M 3aKPBITHS B LENSAX U3BJICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarsuTHbIE€ HOIOCHBIC HAKOHSYHHUKH

CrieruanibHO TIpeHa3HAUYEHHBIE WM TIOATOTOBJICHHBIE MAarHWTHBIE ITOJIFOCHBIE
HAaKOHCYHUKH, UMEIOIIHE nuaMeTp Oojee 2 M, MCIONb3yeMbIe I oOecrieueHus
MTOCTOSTHHOTO MAarHUTHOTO TTOJISI B 3JIEKTPOMArHUTHOM CETapaTope U30TOIMOB M M
MepPEeHOCa MAarHUTHOTO TTOJISI MEXy PACIIONOKEHHBIMH PSIIOM CelapaTopaMu.

BbICOKOBOJIbTHbIE HCTOYHUKH MUTAHMS

CrenmaibHO MpeJHAa3HAYEHHBIE WM MOATOTOBICHHBIC BBICOKOBOJIBTHBIE HCTOYHUKHU
OUTaHUS. Ui MCTOYHMKOB HMOHOB, O0Jajaioliye IIOJIHBIM Ha0OpOM  CIEIYIOLINX
XapaKTepUCTUK: MOTYT pabOTaTh B HEMPEPHIBHOM pPEXHME, BBIXOJHOE HAIPSHKCHHE
20000 B unmu Oonee, BoIxomHOW TOK | A nnm Oonee M CTaOMIW3AlMs HAMPSDKEHUS
meHee 0,01% B TeueHne 8 4acoB.

HcToyHuKYN NUTAHUS 3JEKTPOMArHuToB

CrenmanbHO TpelHa3HAYCHHbIE WJIM TOATOTOBJICHHBIE MOIIHBIE WCTOYHHUKH MUTaHUA
MOCTOSIHHOTO TOKAa JUIA 3JCKTPOMAarHUTOB, OOJIaaloNIre MOJHBIM HAaOOpOM CIEIyOIINX
XapaKTEePHUCTHK: BBIXOMHOH TOK B HempepblBHOM pexknme 500 A wimm Oonee mpu
Hanpsokeann 100 B wnmm Oonee, mpu cTaOunu3anyy Mo TOKY WM HaNpsHKEHUIO MEHee
0,01% B Teuenue 8 yacos.

YcraHoBKH 1JIsi NPOM3BOACTBA THMKEJIOH BOABLI, JAeiiTepusi M JAeldTepHEeBBIX
coelMHEeHNi M 000py0BaHNe, CIENHATBHO NMPeIHAa3HAYeHHOEe WJIH MOATOTOBJICHHOE
AJIl 3TOT0

BBOJIHOE 3AMEYAHUE

Tsoxenylo BOLy MOMHO NPOW3BOIHTH, HCHONB3YS pa3IW4HbIe mporecchl. OmHaKo
KOMMEPUECKH BBITOJTHBIMH SIBJSIFOTCS IBa MPOIIEcca: MPOIecC M30TOMHOTO OOMEHa BOJBI
u cepoBogopoaa (mpouecc GS) u nporecc H30TOMHOTO 0OMEHA aMMHUaKa U BOJOPOAA.

IIporiecc GS ocHOBaH Ha 0OMEHE BOJOPOJA U ICHTEPHUS MEKIY BOAOU M CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE AKCIUTYaTUPYIOTCSl C XOJIOAHON BEpXHEU CEKIMEeH U ropayen
HUKHEH cekiueil. Bona TedeT BHU3 MO KOJIOHHAM, B TO BpeMs KaK CEPOBOJOPOIHBIN Ta3
UPKYJIUPYET OT JHA K BEpIIMHE KOJOHH. /{5 CONEHCTBUS CMEIIMBAHUIO Ta3a U BOJIBI
WCTIOJB3YETCA DS ABIPYATHIX JOTKOB. [leiiTepuili mepememniaercs B BOAY NPH HHU3KUX
TEeMIIepaTypax U B CEpOBOJIOPO]] TIPH BBICOKHMX Temrieparypax. OboraiieHHbIe neiitepueM
ra3 Wi BojJa YAAJNSIOTCS W3 KOJOHH IEPBOM CTYIEHH HA CTHIKE TOPSYMX M XOJOTHBIX
CEKIMH, U Mpollecc MOBTOPSIETCA B KOJIOHHAX clieytoiien crynenu. [IpoaykT nocnenHen
(da3el — Bojma, oboramieHHas aedtepueM 10 30%, HanmpaBisAeTCS B IUCTHILISLMOHHYIO
YCTAaHOBKY MJIs MPOU3BOJACTBA PEAKTOPHO-YUCTOU TsDKENIOH BoAabl, T.e. 99,75% oxucu
JIenTepus.

B mporecce oOMeHa MeEXIy aMMHAKOM M BOJOPOJIOM MOXKHO H3BJICKATh JCHTEpHid W3
CHUHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUIKUM aMMHAKOM B MPUCYTCTBUH KaTald3aTopa.
CuHTe3-Ta3 1mojaercss B OOMEHHBIE KOJIOHHBI M 3aTe€M B aMMHUAYHBII KOHBepTep. BHyTpH
KOJIOHH Ta3 MOJHUMAETCS OT THA K BEPIIMHE, B TO BpeMsI KaK XUAKHH aMMHaK TE€IET OT
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6.1.

6.2.

BEpIIMHBI KO JAHY. JleldTepuil B CUHTE3-ra3e JIMILIAeTCs BOAOPOJAa M KOHLEHTPUPYETCA
B aMMHaKe. AMMHUAK TMOCTyIaeT 3aTeéM B YCTAHOBKY JUIs KpEKMHra aMMHaka Ha JHe
KOJIOHHBI, TOTAAa Kak Ta3 coOmpaeTcss B aMMHAYHOM KOHBEpTEpe Ha BepIIUHE.
Ha mocnemytommx CTyNEHAX MPOWCXOAWT JdalbHEHInee oOoramieHue, © IyTeM
OKOHYATEIHbHON JUCTHILIISIUU MPOU3BOJUTCS PEAKTOPHO-UMCTas Tskenas Boaa. [lomaua
CHHTE3-Ta3a MOXKET OBITh O0ecliedyeHa aMMHAaYHON YCTaHOBKOHM, KOTOpasi B CBOIO O4Yepeib
MOJKET OBITH COOpPY’K€Ha BMECTE C YCTAHOBKOH IUIsI TPOM3BOJCTBA TSHKEIIOW BOJBI ITyTEM
M30TOMHOTO0 0OMEHa aMMHuaka U BoJopoja. B mpoliecce aMMuayHO-BOAOPOTHOTO 0OMEHa
B KayecTBe MCTOYHHMKA HCXOJHOTO NEHTEepHs MOXKET TaKKe HCIIOJNBb30BaThCSA OOBIYHAS
BOJA.

MHorue npeMeThl KITF0YeBOro 000pyA0BaHMUS ISl YCTAHOBOK MO MPOU3BOJICTBY TSKEION
BOJIBI, MCIOJIB3YIOIMX mporecckl GS WM aMMHAayHO-BOJAOPOAHOTO OOMEHa, LIMPOKO
pacIpoOCTpaHEHbl B HEKOTOPHIX OTpaciiX HEPTEXUMHYECKOW HPOMBIIIICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOJBIINX YCTaHOBOK, MCHOdB3yrOmUX mporecc GS. OpHako
HEMHOTHE TIpeAMETHl O00OpYIOBaHHS SIBISIOTCS cTaHAapTHeIMU. Ilpomeccer  GS
Y aMMHa4YHO-BOJIOPOJHOTO OOMeHa TpeOyloT o00paboTku  OONBIIMX  KOJNHYECTB
BOCIUIAMEHSIOIINXCS, KOPPO3HOHHBIX M TOKCHYHBIX JKHIKOCTEH NpPH ITOBBIICHHOM
naineHud. COOTBETCTBEHHO TIpH  pa3pabOTKE CTAaHIAPTOB IO IMPOEKTUPOBAHUIO
M 9KCIUTyaTalid s YCTaHOBOK M 0OOpYyIOBaHUS, HWCHONB3YIOIIUX OTH MPOLECCHI,
CllelyeT YAeNATh OONbIIoe BHUMAaHUE IOJ00PY MaTepHalioB W MX XapaKTePHCTHKAM
CTeM, YTOOBI O0CCHEYUTh JUIUTENBHBIA CpPOK CHYXKObl TMPH COXPAaHEHWH BBICOKOH
OesonacHocTd M HajexkHocTH. OmpenencHue MacmTaboB 0OYCIOBIMBACTCS TJIaBHBIM
o0pa3oM cooOpakeHUSAMH DKOHOMHUKH W HeoOxomumocTd. Takum oOpazom, OoibIras
9acTh NPEIMETOB O0OpPYIOBAaHMS HM3TOTOBISETCS B COOTBETCTBHM C TpeOOBaHHAMH
3aKa3uuKa.

Hakonen, cnemyer ormeruth, 4TO kKak B mpomecce GS, Tak W B Ipolecce
aMMHaYHO-BOJOPOAHOTO 0OMEHa, MpeAMeThl 000pYyAOBaHUS, KOTOPHIE IO OTIEIHHOCTH
HC MPE€AHA3HAYCHBI WJIM MOATOTOBJICHBI CIICIUAIBHO JId ITPOU3BOJACTBA TSDKEIJION BOJBbI,
MOTYT COOMPATHCSI B CUCTEMBI, CIICIUATBHO MTPEIHA3HAYCHHBIC WIIH MTOATOTOBIICHHBIC IS
MPOU3BOACTBA TSDKENOW BoAbl. llpmMepamur Takux CHCTEM, NPHUMEHAEMBIX B 00OWX
mporeccax, ABIAIOTCSA CHCTEMa KaTaJIMTHYECKOTO KPEKHHTa, WCHOJb3yeMasl B Ipolecce
oOMeHa aMMUaKa ¥ BOJIOPO/Ia, U TUCTHILISIIMOHHBIE CUCTEMBI, HCITOJIb3YEMbIC B ITPOIECCE
OKOHYATENFHOW  KOHIEHTPAIlMM  TSDKEIOHW  BOJABI, JOBOIANIEH €€ N0 YpPOBHSA
PEaKTOPHO-YUCTOM.

HpeI[MeTI)I OGOpyZ[OBaHI/IH, KOTOPEIC CHCHHUAIBHO MNPEAHA3HAYCHBI WJIM ITOATOTOBJICHLI
JUTSL TPOM3BOJICTBA TSKETION BOJIBI MyTEM HCIOIB30BAHMUS JTUOO Mpoliecca 0OMEHa BOIBI U
CepoBOIOpoIa, OO Tporiecca 0OMeHa aMMHAaKa M BOJIOPOJIa, BKIFOUAIOT:

Boao-cepoBoaopoaHbie 00MeHHbIE KOJTOHHBI

OOMeHHbIE KOJOHHBI, HM3TOTABIMBAaEéMble M3 MEIKO3EPHUCTOM YIIEPOJUCTON CTalu
(mampumep, ASTM AS516), mmametrpom ot 6 M (20 dyroB) no0 9m (30 dyToB),
KOTOpBIE MOTYT OJKCIUTyaTHpPOBaThCS TpU JaBIE€HUM CBblle wWid paBHoM 2 Mlla
(300 dyHT/KB. OIOIIM) U UMEIOT KOPPO3HOHHBIN JTOMYCK B 6 MM WIIM OOJbIIE, CIIEHHAIBHO
OpeAHa3HAuYeHbl WM TIOATOTOBIEHBI JJIS IPOM3BOACTBA TKENOW BOABI IyTEM
HCIIOJIb30BAHMUS IIPOLIECCa U30TOMHOIO OOMEHA BOABI U CEPOBOAOPOIA.

I'azoayBKuU M KOMIIpeccopbl
OpHocryneHuaTele,  ManoHamopHele  (T.e. 0,2MIla wmu 30 pyHT/KB. AO¥M)
LEHTPOOEKHbIE T'a30yBKU WM KOMIIPECCOPBI ULl HUPKYJSLUH CEPOBOAOPOIHOIO rasa

(T.e. rasza, comepxamero Oomnee 70% H,S), cmenuanbHO TIpEeIHA3HAYCHHBIC WM
MOJITOTOBJICHHBIE JIISI TPOM3BOJICTBA TSDKEIOH BOJBI MyTEM HCIOJIB30BAHHS IpOIEcca
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6.3.

6.4.

6.5.

6.6.

6.7.

oOMeHa BOABI W CEpOBOJAOPOJAA. OTH Ta30dyBKH WIM KOMIIPECCOPHl HMEIOT
POM3BOIUTENBHOCTb, MPEBHINAIONYI0 MM paBHyl 56 m’/c. (120 000 SCFM)
MIpHU DKCIUTyaTalluk 1O  JaBJ€HUWEM, TNpeBbIIaromuM Wik paBHbiM 1,8 Mlla
(260 ¢pyHT/KB. MIOKIM)  HA  BXOHIE, M  CHa0O)KEHbl  CaJbHUKAMH, YCTOHYMBBIMH
K Bo3zeicTBrio H,S.

AMMHa'lHO-BO)IOpO}IHLIe 00MeHHbIe KOJOHHDI

AMMUAYHO-BOJIOPOJHBIE OOMEHHBIE KOJIOHHBI BEICOTOW Oonlee wim paBHOH 35 M
(114,3 dbyroB) mmamerpom ot 1,5 m (4,9 dbyToB) no 2,5 m (8,2 pyToB), KOTOpEIE MOTYT
IKCIUTyaTUPOBATLCS TOJA JaBlieHHeM, mpeBbimatommM 15 MIla (2225 ¢pyHT/KB. mi0iM),
CIIeIUaIBHO MpEeAHA3HAYCHHBIC WM MOATOTOBJICHHBIC JJI1 MPOU3BOACTBA TSKEION BOJIBI
MyTeM HWCIOJB30BaHMA Ipolecca OOMeHa aMMHaka W BOAOpPOAa. DTH KOJOHHBI MMEIOT
TaKKe 10 MEHBIIEH Mepe 0JJTHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO KE AUAMETPA, UTO
U IWIMHIpUYECKasT YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTABIATHCS WU BBIHUMATHCS
BHYTpPEHHHE YacTH KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJIOHHBI U CTYIICHYAaTbl€ HACOCHI

BHYTpeHHI/Ie YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI, CICIUAJIbBHO INPCIHA3HAYCHHBIC
I TOATOTOBJICHHBIC [JIA KOJIOHH IJId HOPOU3BOACTBA TSDKEJI0M BOABI IIyTEM
HCITIOJIb30BaHUs IMpoHecca aMMHUAYHO-BOAOPOAHOTO oOMeHa. BHyTpeHHI/IG YaCTHU KOJOHHBI
BKJIIOYAKOT CIICIIuaIbHO NNpE€aAHA3HAUYCHHBIC KOHTAKTOPBI MEXOY CTYIICHAMMU,
COI[CP'ICTBYIOIHHC TECHOMY KOHTAKTY rasa v XUIKOCTH. CTYHquaTLIe HaCOChl BKJIIOYarOT
CIICIMAJIBHO MNPCAHA3ZHAYCHHBIC IIOIPY’KACMBIC B KUJAKOCTH HACOCHI I HUPKYJISAIHUN
JKHUAKOIro aMMHaKa B Ipeaciiax o0BeMa KOHTAKTOPOB, HAaXOAAIIHUXCSA BHYTPU CTyneHeﬁ
KOJIOHH.

YcTaHOBKH VISl KPEKHHIa aMMHUAKa

YcTaHOBKH AJISl KDEKUHTa aMMHaKa, SKCIUTyaTUpyeMble IO AaBJICHUEM, TPEBBIIAIONINM
wm paBaeiM 3 MIla (450 ¢yHT/KB. Af0iiM), CIIENHMANBHO TpeIHA3HAYCHHBIE WIIH
HOATOTOBJICHHBIE JUIS TPOM3BOACTBA TSDKEJOH BOIBI ITyTEM HCIIOIB30BAHMS IIpoIecca
U30TOIMHOr0 00OMEHa aMMHaKa ¥ BOJIOPO/a.

HNudpakpacHble aHAIU3ATOPHI MOTJIOLIEHUS

WndpakpacHele aHanMM3aTOpPBl  MOTJIOIIEHHS, CIIOCOOHBIE OCYLIECTBIATH — aHAIIU3
COOTHOILICHUSI MEXIy BOJOPOAOM M JEHTEepHeM B peajJbHOM Maciitabe BpeMEHH, KOTaa
KOHIIEHTpaIMK AeWTepus paBHbI WK TpeBbimaioT 90%.

Karanurnyeckue neun

Kartanutnyeckue neun ajsi nepepabOTKK 0OOTAIIEHHOTO NEHTEPUEBOrO ra3a B TSHKETYIO
BOJY, CHEIMAJIBHO MpeIHA3HAYCHHBIC MM TTOATOTOBICHHBIC JUISI TPOM3BOJICTBA TKEIOM

BOJEBI ITYTEM HUCIIOJIB30BAaHUA ITPOLECCA NU30TOITHOT'O oO0MeHa aMMHaKa u BOOOpoOaa.

YcTraHoBKM U1 KOHBEPCHH YPaHa U 000py10BaHue, CIIeHUATBHO MpeIHAa3HAYeHHOe
WJIH NOATOTOBJICHHOE /IS 3TOI0

BBOJAHOE 3AMEYAHUE
B ycraHoBKax M cucTeMax AN KOHBEPCHM ypaHa MOXET OCYIIECTBIATHCS OIOHO WIU

HECKOJIBKO MPEBPAICHUI M3 OZHOTO XMMHYECKOTO M30TONA ypaHa B APYTOH, BKIIOYAS:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pyasl B UO;, koueepcuio UO5; B UO,, KOHBEpPCHIO
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7.2.

7.3.

74.

okuceil ypana B UF, unu UF¢, konBepcuto UF, B UF¢, kouBepcuto UF¢ B UF,4, KOHBEpCHIO
UF, B Metaiuyeckuidl ypaH u KoHBepcuio ¢propunoB ypana B UO,. MHoOrue KiroueBbie
KOMIIOHEHTHl 00OpYJOBaHMs YCTaHOBOK JUIS KOHBEPCHUHM YpaHA XapakTEepHbI IS
HEKOTOPBIX CEKTOPOB XHMHYECKOH oOpadarhiBarolleil TMpOMBIIUIEHHOCTH. Hampumep,
BUABI OOOPYIOBaHHSA, MCHOJIB3YEMOTO B JTHX MpOLEccax, MOTYT BKIIOYaTh: MeEUH,
KapyCelbHBIE IIEYM, PEAKTOPBI C ICEBJOOXKIKEHHBIM CJIOEM KaTaau3aTopa, >KapoBbIE
peaKkTopHbIE OamiHW, S>KUAKOCTHBIE LEHTPUGYTH, ITUCTWULILIMOHHBIE KOJOHHBI U
JKUJKOCTHO-KMJIKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBL. OIHAaKO HE MHOTHE KOMIIOHEHTHI
00OpynoBaHUs HMMEIOTCS B "TOoTOBOM BHAE"; OONBIIMHCTBO M3 HHUX JOJDKHBI OBITH
HOATOTOBJIEHB! COIJIACHO TPEeOOBAaHMSM M CIEeLU(HUKANMAM 3aKa3uuka. B HEKOTOphIX
cIy4yasx TpeOyeTcsl YYWTHIBaTh CIIEHUAIbHBIE IPOEKTHBIE W KOHCTPYKTOPCKHE
0COOEHHOCTH ISl 3alUTHl OT arpecCMBHBIX CBOHCTB HEKOTOPHIX M3 0OpadaThIBaeMbIX
xumudeckux Bemects (HF, F,, CIF; u ¢dTopunst ypana). Hakoner, ciieyetr OTMETHTD, 4TO
BO BCEX Ipoleccax KOHBEPCHH ypaHa KOMIIOHEHTHI 00O0pYIOBaHHUS, KOTOPHIE OTIAECIBHO
CIEeLUAIFHO He MpeJHa3HaYeHbl WIK MOATOTOBIICHBI sl KOHBEPCHH ypaHa, MOTYT OBITh
00BbEIMHEHBl B CHUCTEMBI, KOTOPBIE CHELUAIBHO NpEeAHa3HAuYeHbl WM IOATOTOBIICHBI
JUTS ICTIONIb30BAaHMs B LIENSIX KOHBEPCUH YPaHa.

ChnenuajbHO NpeJHA3HAYEHHbIE MJIM INOATOTOBJICHHbIE CHUCTEMbI /sl KOHBEPCHH
KOHIIEHTPaToB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcus kxoHuenrpatoB ypanoBod pyasl B UO; MOXeT OCYLIECTBIATHCS CHayana
HOCPEJCTBOM DPACTBOPEHUS pPyIbl B a30THOM KHCIOTE M SKCTPAKLUUH OYHUILEHHOTO
reKcarujpara ypaHWIIMHUTpaTa C TOMOIIBI0 TaKOTO PAcTBOPHUTENS, KaK TPHOYTHUI
¢docdar. 3areMm rekcaruapaT ypaHuiguHUTpata npeodpaszyercs B UO; nub0 mocpecTBoM
KOHLIEHTpallUl M JACHUTpaluy, JU00 IOCPEACTBOM HEHTpaIM3alMd Ta3000pa3HbIM
aMMHaKOM JJISl IOJYYeHUs JMypaHaTa aMMOHUS € MOCTeNyoIei QuibTpannei, CymKon
Y KalbLIMHUPOBAaHUEM.

CnenuajabHO npeaHa3HAYEHHbIE WA MOATrO0TOBJIEHHLIE CHCTEMBI
nJis1 koupepcun UQO; B UF

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOXET OCYIIECTBISITHCS HETOCPEACTBEHHO (HTOPHPOBAHUEM.
Jliis mporecca TpedyeTcss HCTOYHUK ra3000pa3Horo ropa WK TpexX(hTOPUCTOTO XJI0pa.

CnenuajabHO npeaHa3HAYEeHHbIE WA MOATrO0TOBJIEHHBIE CHCTEMBI
51 kousepeun UQ; B UO,

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXET OCYyIMIECTBIATHCA MOCPEACTBOM BoccTaHoBieHUs UQO;
ra3000pa3HbIM KPEKUHT-aMMHUAKOM U BOJIOPOJIOM.

CnenuajabHO npeaHa3HAYEHHbIE WA MOATr0TOBJIEHHELIE CHCTEMBI
nJis1 koupepeun UQ; B UF,4

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; MOXeT oCymecTBIAThCA mocpeactBoM peakmuun UO, ¢
ra3o000pa3HeIM (propucteiM BomopoaoM (HF) mpu remmneparype 300-500°C.
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CnennajibHo npeaHa3HAYeHHbIE W MOJAT0TOBJIEHHbIE CHCTEMBbI
s kousepenu UF, B UFg

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF; B UF¢ ocymiecTBisieTcss MOCPEACTBOM HSK30TEPMUYECKON peakuuu
c propom B peaktopHoii OamHe. UFs KoHAeHcHpyeTcs W3 TOpSUMX JIETYYHX TIa30B
[IOCPEJICTBOM IIPOIYCKAaHHs IMOTOKa ra3a 4epe3 XOJOAHYH JOBYIIKY, OXJaXKICHHYIO
1o -10°C. Ins nponecca TpeOyeTcst HICTOYHUK Ta3000pa3Horo gropa.

CrnenunajibHO NpeTHA3HAYEHHbIE WM MOATOTOBJEHHbIE CHCTEMBI JJS KOHBEPCHH
UF, B MeTa/sIMYeCKUii ypaH

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF; B MeTaulMuecKud ypaH OCYIIECTBISETCS IOCPEIACTBOM  €ro
BOCCTAHOBJIGHUSI MarHvueM (KpyIHbIe MMapTUH) WIN KajbleM (Majble maptuu). Peakuus
OCYIIECTBIsIETCA IIPU TEMIIepaTypax BhIIE TOUKH IaBieHus ypasa (1130°C).

CrenuajabHO npeJHa3HAYEHHbIE HJIA MOATOTOBJIEHHBIE CHCTEMBI
nJis1 kousepeun UFq B UO,

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF B UO, MOXET 0CyIECTBIATECSA MOCPEACTBOM OJHOTO U3 TPEX MPOIIECCOB.
B mepBom mponiecce UF¢ BoccTanaBnmmBaeTcst u ruapoiausyercs B UO, ¢ HCIIONb30BaHUEM
Bojopoja U mapa. Bo Bropom mpouecce UFg rumponusyercss pacTBOpEHHEM B BOJIE,
JUI OCAKICHUSL ~ OWypaHata aMMOHHMs — jgoOaBiseTcss aMMuaKk, a  JAdypaHar
BocctaHaBiuBaeTcs B UO, Bomopomom mpu temmeparype 820°C. Ilpu TpeTheM mporiecce
razoobpaszneie UFs, CO, m NH; cmemmBaioTcs B BOIE, OcCaxknas ypaHWIKapOoOHAT
aMMOHHA. YpaHWJIKapOOHaT aMMOHHUS CMEIIMBAaeTcs C MapoM W BOJOPOAOM
npu Temnepatype 500-600°C mis npoussoactsa UO,.

Koneepcus UFg B UO, dYacto oOCyIIeCTBISICTCS Ha TEpPBOH CTYIEHH YCTaHOBKH
IO M3TOTOBJICHHUIO TOILJINBA.

CrenuajabHO npeJHa3HAYEHHbIE HJIA MOATOTOBJIEHHBIE CHCTEMBI
st koupepceun UF¢ B UF,

[HOACHUTEJIBHOE 3AMEYAHUE

Kongepcusa UF¢B UF, ocymiecTBisieTcst mOCpeICTBOM BOCCTAHOBICHUS BOJOPOIOM.
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