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NHdopMaUMOHHbBIN UMPKYNA
dj p L L p y p INFCIRC/641/Add.1

1 HOs16ps 2016 rona

O0miee pacnpocTpaneHue
Pycckuit
SI3pIKM OpUTHHANA: aHTTTUHCKUH, HpaHIly3CKUi

[lononHnTenbHbIN NpoToKon K CornatlueHuto
mexay Pecnyonunkon KamepyH
n MexgyHapoaHbIM areHTCTBOM NO aTOMHOW
9HEprum o NPMMEHEHUN rapaHTUn B CBA3M
c [loroBopOM O HepacrnpoCcTpaHEHNN
S0EPHOr0 OPYXNUS

l. B HacrosmeM [JOKYMEHTE JMJid CBEIEHUS BCEX WIEHOB MPUBOAMUTCS TEKCT
JononuurensHoro mnpoTtokona Kk Cornamenuto wmexnay Pecnybnukoit Kamepyn wu
MexayHapoaHbIM areHTCTBOM [0 aTOMHOM SHEPIHMM O NPUMEHEHUM TapaHTUH B CBS3HU
¢ JloroBopoM 0 HEpPacHpOCTpPaHEHHUHU sepHOro opyxkus. CoBeT yNpaBISAIOIUX YTBEPAHI
JononuuTtensHbiid mpotokon 16 utons 2004 roga. On 6su1 nognucan 16 nexadps 2004 roga B
Bene.

2. Bo wucnonnenue ctarbu 17 JIONOJHUTENBHOTO MPOTOKOJA OH BCTYNWI B CHIY
29 centsa0ps 2016 rona, korga AreHTCTBO moiyumsio ot PecnyOnuku KamepyHn nucbmMeHHOE
yBEIOMJICHHE O TOM, YTO 3aKOHOJAaTeJbHbIE M KOHCTUTYLHOHHBIE TpeOoBaHus KamepyHa,
HEOOXOUMBbIE 1JI BCTYIJIEHUS B CHITY, BHIITOJIHEHBI.



INFCIRC/641/Add.1
JlobaBienue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEXY PECITYBJINKON KAMEPYH
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOM SHEPI' N
O ITIPUMEHEHUHN TAPAHTHIM B CBSI3U C JOTOBOPOM
O HEPACITPOCTPAHEHUMU AJEPHOI'O OPYXXIA

[NTPUHUMAA BO BHUMMAHUE, uro Pecnybnuka Kamepyn (manee wmmeHyemas
“KamepyH”) u MexXayHapoJHOE areHTCTBO IO aTOMHOW OJHEpPruM (Jajnee HUMEHyeMoe
"AreHTcTBO") ABIAIOTCA yuyacTHMKamMu CoralieHus O NPUMEHEHUM TapaHTUH B CBSI3U C
JloroBOpoM O HEPACTIPOCTPAHCHHUH SICPHOTO OPYXKHUs (nanee mMmeHyemoro "CorjarieHue o
rapanTusx'), KoTopoe BCTynuwio B cuity 17 nekadps 1992 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
HEO0XOIMMOCTh: M30€raTh CO3JaHMsl MPENATCTBUA 3KOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pa3BuTHIO KamepyHa MM MeXAyHapOJHOMY COTPYIHHMYECTBY B 00JacTH MUPHOH siiepHOMN
NeSTeIbHOCTH; COOJIIOJAaTh JCWCTBYIOIIME IIOJIOKEHUsI B OOJACTH OXpaHbl 3/I0pOBbS,
O0e3omacHOCTH, (U3WYECKOM 3alIuThl, a TaKXKe JApyrue JAeHCTBYyIoOmUe TpeOOBaHUS
0€30MacHOCTH M MpaBa OTIENbHBIX JIHIL, U IPUHUMATh BCE MEPHI MO 3alUTe KOMMEPUECKUX,
TEXHOJIOTUYECKUX W TIPOMBIIIJICHHBIX CEKPETOB, a TaKXke Apyro KOH(HICHIMAIHHON
MH(pOpMaLINHU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM,

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

HACTOAIINM KamepyH 1 AreHTCTBO COTJIaCHIINCh O HUKECIEIYIOIEM:



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. KamepyH npenocrasnsier ATeHTCTBY 3asBII€HHE, COJIeprKallee:

)

iii)

vi)

of1ee onvcaHue U MHGOPMAIHIO, YKa3bIBAIOLIYI0 MECTO HMPOBEACHUS OTHOCSIIUXCS
K SICPHOMY TOIUIMBHOMY LIMKIy HAay4HO-HCCIEIOBATEJBCKUX W  OIBITHO-
KOHCTPYKTOPCKHX paboT, HE CBSI3aHHBIX C SAEPHBIM MaTEpPHaloOM, OCYILECTBIISIEMbIX
rae-mu0o, KOTopble (MHAHCUPYIOTCS, IOJYYWJIM KOHKPETHOE pa3pellieHHE WIH
KOHTPOJIMPYIOTCS WJIN OCYLIECTBIAIOTCS OT nMeHH KamepyHa;

OTIpe/ieTIeHHYI0 ATEHTCTBOM Ha OCHOBE OKMIAEMOTO IOBBIIIEHHS JeHCTBEHHOCTH
nnn 3¢ dekTuBHOCTH U cornacoBaHHylo ¢ KamepyHoMm mH(pOpManuio o Kacarouiencs
rapaHTHH KCITyaTallMOHHOW JIEATENBEHOCTH HA YCTAHOBKAX M B MECTAaX HAXOKICHHUS
BHE YCTaHOBOK, TJI€ OOBIYHO MCIIONB3YETCS SIIEPHBIN MaTepHa;

06H_ICC OIIMCAaHUEC KaXJO0ro 3JaHHusA Ha Kaxa0i IJIomaakKe, BKIOYasd €ro
HCIIOJIB30BAHUE, U, €CJIIM 3TOr0 HCAOCTATOYHO — OIHCAHUC CTr0 COACPKHUMOTIO. 910
OIMMCAaHNE BKIIFOYACT KapTy TaKOM IIJIOIIa KM,

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

WH(GOPMAITNIO, YKA3hIBAIOIIYI0 MECTO HAXOXACHHUS, SKCIUIyaTaIl[IOHHOE COCTOSTHHAE U
OLIGHOYHBIE TOJIOBbIE TIPOU3BOJCTBEHHbIE MOIIHOCTH YPAaHOBBIX PYIHHUKOB H
00OTaTUTENBHBIX YCTAHOBOK M TOPHEBBIX OOOTaTHTENBHBIX YCTAaHOBOK U
CYIIECTBYIOUINI TOA0BOH 00bEM MPOU3BOJCTBA TAKUX PYTHHUKOB U O0OTaTHTEIHHBIX
ycTaHoBOK i1 Kamepyna B nienom. KamepyH npegocraBisieT 1o 3anpocy ATeHTCTBa
JaHHBIE O CYLIECTBYIOLIEM T'OI0BOM 00bEeME MPOU3BOJICTBA OTAEIBHOTO Py IHUKA WITH
obOoraTutenbHON ycTaHOBKH. llpenocraBieHune 5Toil wHbopmanuu He TpeOyer
BEJICHHSI ITOAPOOHOTO yUueTa AIEpHOTO MaTepHara,;

“H(pOpPMAIUIO OTHOCHUTEIHHO HCXOMHOTO MaTepuaa, KOTOPBIA eIe He TOCTHUT
COCTaBa M YHUCTOTHI, KOTOPBIC AENAIOT €r0 MPUTOJHBIM JJI U3TOTOBJICHUS TOIUIMBA
WJIM NU30TOITHOTO 0OOTaIeHHSI, BKIFOYAIOIIYIO:

a) KOJIMYECTBa, XWMHUYECKHH COCTaB, HCIOJb30BAHME WM IpeaIojaraeMoe
WCIIOJIb30BAaHUE TAaKOT0 MaTepuaia, HE3aBUCUMO OT €ro SACPHOTO WIH
HesIZICPHOTO MCIOJIB30BAHMS, IS KAXKIOTO MecTa HaxoxaAeHus B KamepyHe,
B KOTOPOM TaKOil MaTephal MPUCYTCTBYET B KOJIMYECTBAX, MMPEBBIIIAFOIINX
JeCSITh METPUYSCKUX TOHH ypaHa H(WIM) JBajlaTh METPHUYECKUX TOHH
TOpWs, a IJIs APYTUX MECT HaXOXJSHHsl C KOJIMYecTBaMH Ooyiee OIHOH



vii)

viii)

b)

METPUYECKOM TOHHEI — 00IIee KOIMYECTBO i1 KaMepyHa B 11€JI0M, €CITH 3TO
o0I1Iee KOJIMYECTBO TMPEBBINIACT JECATh METPUUYSCKUX TOHH YypaHa WIH
JIBA/IIaTh METPUUYECKUX TOHH Topusl. [IpenocTaBienue 3Toit nHbOpMAIK HE
TpeOyeT BeJieHHsI TOAPOOHOTr0 yueTa SIEPHOI0 MaTepuara,;

KOJIMYECTBa, XUMUYCCKUN COCTAB U MYyHKT HA3HAUCHUS KaXKION 3KCIOPTHOM
moctaBku u3 KamepyHa Takoro marepuana Uisi KOHKPETHBIX HESIEPHBIX
IeJIei B KOJIMYECTBAX, IPEBHINIAOINX

1) JIECATh METPUYECKUX TOHH ypaHa, WIH JUIsI TOCIEAOBATEIbHBIX
SKCIIOPTHBIX IOCTaBOK ypaHa u3 KamepyHa B OIHO U TO XKe
TOCYIapCTBO, KaXkaas U3 KOTOPHIX MEHEE JAECATH METPUIECKUX TOHH,
HO CyMMa KOTOPBIX TIPEBBIIIACT ACCATh METPUICCKUX TOHH B TCUCHUE
roja;

2) NBAANATh METPUYECKUX TOHH TOPHWS, WIN IS TMOCIEIOBATEIBHBIX
SKCIOPTHBIX TIOCTaBOK Topus u3 KamepyHa B OIHO M TO Xe
TOCYy/apCTBO, KaKaas M3 KOTOPBIX MEHEe IBAJLATH METPUYECKHUX
TOHH, HO CyMMa KOTOPBIX MPEBHIIIACT ABAIATh METPUIECKUX TOHH B
TEYEeHHE TO/1a;

KOJIMYECTBA, XUMHUECKHUI COCTaB, MECTO HAXOXKICHHUS B HACTOSIIEE BPEMS U
KCIIOJIb30BAaHUE WM IPENIOJIaraéMoe HCIOJIb30BAHUE KaXXIOW HUMIIOPTHOM
moctaBku B KamepyH Takoro marepuana Aiisi KOHKPETHBIX HESIEPHBIX IeJei
B KOJIMYECTBAX, MIPECBBIMIAIONINX

1) ACCATb MCTPUUYCCKUX TOHH YypaHa, WIA JIA TOCJICAO0BATCIbHBIX
HUMIIOPTHBIX IMOCTABOK ypaHa B KaMepyH, Kaxxaast 13 KOTOPbIX MCHEC
JCCATU METPUYCCKHUX TOHH, HO CyMMa KOTOPBIX ITPEBBIIIACT OCCATH
METPUYCCKUX TOHH B TCUCHUEC IoAa,

2) NBAAIATh METPUYECKUX TOHH TOPHWS, WM IS TMOCIEIOBATEIBHBIX
WMIIOPTHBIX TIOCTaBOK Topus B KamepyH, Kaxkaas u3 KOTOPHIX MEHee
NBaIIaTH METPUYCCKUX TOHH, HO CyMMa KOTOPBIX IIPEBEHIIIACT
JIBaJIIaTh METPUUECKUX TOHH B TCUCHUE TOA;

npu TOM IIOHUMaHUH, UYTO IMPEACTABJICHHUC I/IH(l)OpMaI_II/II/I 0 TakKOM Marepuaje,
Npe€aAHa3SHAUYCHHOM IJId HEAACPHOI'0 HCIIOJIb30BaHUA, ITOCJIC TOTO KaK OH JOCTHUIHET
OKOHYATEeIIbHOM (I)OpMBI CBOCTO HCAACPHOI'O UCIIOJIL30BaHUsA, HE Tp€6yeTC$I;

a)

b)

WHPOPMAIIMIO OTHOCHTENBbHO KOJIMYECTB, BHIOB HCIIOJIb30BAHUS M MECT
HaxOKAEHUS AIEPHOr0 MaTepuana, OCBOOOXKAEHHOI'O OT TapaHTHH B
COOTBETCTBUHU cO cTarher 36 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 crarbeit 35(b)
CornameHuss 0 rapaHTusix, HO €Illeé HE HaXOMAAILIErocss B OKOHYAaTEIbHOU
dbopMe mns HEesAepHOTO HWCIOJB30BAHHS, B KOJMYECTBAX, MPEBBIIIAIONINX
yKazaHHbBIC B cTaTthe 36 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
Cornamenus o rapantusix. /i menan gaHHOTO MyHKTa "AanbpHelmias oOpaboTka" He
BKJIIOYAET MEPEyNaKkoOBKY OTXOAOB WJIM HX JanbHeiliee KOHIUIMOHWPOBAHHE, HE
MpelyCcMaTpHUBaroIlee pa3IeeHus SIEMEHTOB, 1715 XpaHEeHUS MIIM 3aXOPOHEHHS;

CIIEAYIOIIYI0 HMH(OpMAlMI0O OTHOCUTENBHO COTJIACOBAHHOIO O0OpYNOBAaHUS U
HESJIEPHOr0 MaTepuana, epeuyucIeHHbIX B pwiioxenuu II:

a) M0 KakKIOH SKCHOPTHOW TocTaBke W3 KamepyHa Takoro o0OpyIoBaHHUS H
MaTepuana: HACHTHU(HUKAIMSA, KOJIWYECTBO, MECTO IPeIoaraeMoro
KCIIOJIb30BaHUS B TOCYyAapCTBE-MIOIydaTesie U JaTa Wi B COOTBETCTBYIOLIUX
CITyJasx OXHIaeMasi 1aTa SKCIIOPTHOM MOCTaBKH;

b) M0 KOHKPETHOMY 3alpocy ATEHTCTBa, MOATBepxkIeHHEe KamepyHOM Kak
UMIOPTUPYIOIUM  TOCYAapcTBOM  HMHGpOpMaunuy,  IPEIOCTaBICHHON
ATEHTCTBY JApPYTMM TOCYJIapcTBOM B OTHOIIEHHH JKCIIOpPTa TaKoro
obopyznoBanus U MaTepuana B Kamepys;

o0IKMe TUIAaHBI HAa MPEICTOANINN JCCATUICTHUN IMEPUOJ, UMEIOIINE OTHOIICHUE K
Pa3BUTHUIO SIIEPHOTO TOIUIMBHOTO IMKJIA (BKJIIOYAs TUIAHHUPYEMBIE OTHOCSIIUECS K
SIIEPHOMY  TOIUIMBHOMY LMKy  HAy4YHO-HUCCIEAOBATEIBCKME W OIIBITHO-
KOHCTPYKTOPCKHE  pabOThl), KOTJIa OHU YTBEPXKACHBI COOTBETCTBYIOIIUMU
KOMIIETEHTHBIMU opranamu B Kamepyne.

Kamepyn mnpumaraer Bce pa3yMHBIE YCHIIMS, C TE€M YTOOBI TNPEIOCTaBUTh ATEHTCTBY
ClIeAYIOILY IO HH(POPMALHUIO:

i)

of1ee onrcaHue U MHPOPMAIHIO, YKa3bIBAIOIIYI0 MECTO MPOBEICHHS OTHOCSIIUXCS
K SICPHOMY TOIUIMBHOMY LHMKIYy HAay4YHO-HCCIEIOBATEJBCKUX W  OIBITHO-
KOHCTPYKTOPCKHX pa0OT, HE CBS3aHHBIX C SOCPHBIM MAaTepHaloM, KOTOpHIE
KOHKPETHO OTHOCSTCA K OOOTralleHHo, mnepepadoTKe SIEPHOr0 TOIUIMBA MU K
00paboTKEe OTXOJOB CPEAHEr0 MM BBICOKOI'O YPOBHS aKTUBHOCTH, COICPXKALIMX
Ty TOHUH, BRICOKOOOOTAMNEHHBIN ypaH W ypaH-233, OCYIIECTBIIEMBIX TAS-TH00 B
Kamepyne, HO KOTOpBIE HE (HUHAHCHPYIOTCS, HE MOTYYMIN KOHKPETHOTO pa3peleHs
WM HE KOHTpoaupyroTcss KamepyHOM uinu He ocyIecTBiA0Tca oT UMeHu KamepyHa.
Jiis menm naHHOTO MyHKTa "00paboTKa" OTXOMIOB CPETHET0 WM BBICOKOTO YPOBHS
AKTUBHOCTH HE BKJIIOYAET MEPEyNaKoBKY OTXOAOB WM WX KOHIUIMOHUPOBAHHE, HE
MpelyCcMaTpHUBAalOILee pa3IeIeHUs SIEMEHTOB, ISl XpAaHEHUS WIIN 3aXOPOHEHMSL.

obmiee omucaHWE JEATETPHOCTH MW CBEICHUA O JIMIC WIM OpraHU3alluu,
OCYILECTBJISIONIUX TaKyl0 JCSITEIBHOCTh B OIMPEAENCHHBIX ATEHTCTBOM MECTax
HaXOXKJIEHUS 3a TpeJielaMy TUTOMAAKH, KOTOPhIE, 0 MHEHUIO ATEHTCTBA, MOTIIH OBl
(byHKIMOHANKHO OBITH  CBSI3aHBI C  JCATCIBHOCTHIO Ha OTOW  IUIOMIAJKE.
[IpenocraBnenue Takoi HWHPOPMAIMU SIBISAETCS MPEAMETOM KOHKPETHOTO 3arpoca
ArenrtctBa. OHa MpeOCTaBIAETCA B KOHCYIbTAUN C ATEHTCTBOM M CBOEBPEMEHHO.

[To 3ampocy ArenrcTBa KamepyH maeT yTOYHEHHS WM pa3bsCHEHHS JIFO00H WHGOpMAIIVH,
MPEAOCTAaBICHHON B COOTBETCTBUU C HACTOSIIEH CTaThei, B TOW CTENEHU, B KOTOPOU OHa
MMEEeT OTHOIIICHHE K IICJIA TapaHTHH.

Cratps 3

Kamepyn mnpenoctaBnser ArentctBy B TedeHue 180 gHel mocie BCTYMJIEHHS B CHITY
Hacrosimero [Iporokona uH(poOpManmo, 0 KOTOPOH roBopuTcsa B cratbe 2.a.(i), (iii), (iv), (v),
(vi)(a), (vii) u (X) 1 B cTaThe 2.b.(1).



Kamepyn nipenocrasisier AreHTCTBY 10 15 Mast Kaka0ro roja 0OHOBICHHYIO WH(POPMAITHIO,
0 KOTOpOW TOBOPHUTCS B IyHKTE a. BBIIIE, 32 MEPHOA, OXBaTHIBAIOIIMI NpEALIECTBYIOLUIHIA
KayeHIapHeli roa. Ecim paHee mpemocraBiieHHas MH(pOpManus ocranach 0e3 W3MEHEHHH,
KamepyH yBenomisier 06 3TOM.

KamepyH nmpenocraBnsier AreHTCTBY JI0 15 Mast KaKI0ro roja HHPOPMAIIHIO, ONPE/IeICHHYO
B ctarbe 2.a.(vi)(b) u (c), 3a mepno1, OXBaTHIBAIOIIHA MTPEIIISCTBYIONINN KaJeHIAPHBIHN TO/I.

KamepyH exeKkBapTalbHO NpENOCTAaBIsIeT ATEHTCTBY HMH(GOPMAIHIO, ONPEICICHHYIO B
cratee 2.a.(ix)(a). Jta nHGOpMAIHS MPEJOCTABISETCS B TEUCHHE LICCTUACCATH THEW Tocie
OKOHYAHHSI KaXKI0TO KBapTaa.

KamepyHn npemocraBiser ATEHTCTBY WH(OPMAIIHIO, ONPEACICHHYIO0 B CTaThe 2.a.(Viii), 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.

KamepyH © ATEHTCTBO JOTOBApHMBAIOTCS O BPEMEHH U 4YacTOTE MPEIOCTABICHUS
WHPOPMaIUH, ONIPEeTICHHON B cTaThe 2.a.(ii).

KamepyH mpenocraBnsier ATeHTCTBY HMH(OpMaIuio, omnpeneleHHylo B crarbe 2.a.(ix)(b), B
TEYeHNE MIECTUACCATH THEH Iocie OCTYIIEHHS 3a1poca 0T ATeHTCTBA.

JTOHOJHUTEJBHBIN JOCTYII
Crartbs 4

HI/I)KeCHeI[YIOHIee MMPUMCHSCTCA B CBA3HM C OCYHICCTBJIICHUCM JOIIOJITHUTEIBLHOTO IAOCTYyIIa 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
rapaHTtuii 3asBneHus KaMmepyHa o ctaTyce yCTaHOBKH MIJIM MECTa HAXOXKICHUS BHE
YCTaHOBOK, TJIe paHee OOBIYHO MCIIOJIL30BAJICS SIJCPHBIN MaTepHa, Kak CHATBIX C

9KCILTyaTalHy;

i) 3a HCKITIOYCHHUEM CITyJaeB, yKa3aHHBIX B MyHKTE (i) HUKe, ATEHTCTBO HAIPaBISET
Kamepyny mnpeaBapuTeabHOE YBEIOMJIGHHE O JOCTyINEe IO KpaiHel Mepe 3a
24 gaca;

i) B OTHOULICHHH 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 JOCTyIa,

B ClIy4ae BOINPOCA WJIM HECOOTBETCTBUS ATEHTCTBO NpenocTaBisieT KamepyHy BO3MOXHOCTh
JaTh pa3bsCHEHHE W CHOCOOCTBOBATh PEIICHHIO 3TOTO BONPOCA WM YCTPaHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OyJEeT MPemoCTaBIATHCS IO HAMpaBJICHHS 3ampoca o
JIOCTyTIE, €CIM TOJIbKO ATEHTCTBO HE COYTET, YTO 3a/ep)KKa B MPEAOCTaBICHUHU AOCTYIIA,
BO3MOXKHO, HaHECET yIepO e, ¢ KOTOPOU 3alpaliuBaeTcs 3TOT 10CTyM. B mobom ciryuae
ATEHTCTBO HE JieflaeT KaKuX-JIMO0O BBIBOJOB B OTHOIIEHHWH BOMPOCA WIIM HECOOTBETCTBUS JIO
Tex 1mop, noka KamepyHy He Oyaer npeocTaBieHa Takasi BO3SMOXXHOCTB;

€CJIu C KaMepyHOM HE JOCTUTHYTO HHOH AOTOBOPEHHOCTHU, JOCTYI OCYHICCTBJISICTCA TOJIBKO B
TEUYCHHE OOBIYHOTO pa6oqer0 JHA,

KamepyH mMmeeT mpaBo Ha CONPOBOXKICHHE WHCIEKTOPOB ATEHTCTBa BO BpeMs JOCTyIa
npencraBurensiMu  KamepyHa mnpu yciaOBHM, UYTO 3TO HE 3aJ€p>KUBACT BBINOJIHEHHUE
WHCTIEKTOPaMH CBOVX (YHKIIMI WIIH WHBIM 00pa30M He MPETISITCTBYET STOMY .

Cratpda 5
KamepyH nipenocrariser ATeHTCTBY JOCTYII K:
1) M00OMY MECTy Ha TUIOIIAKE;

i) JMOOOMY MECTY HaXOXICHHUSA, ompejelicHHoMy KamepyHOM B COOTBETCTBUH CO
ctarbel 2.a.(v)-(viii);

1ii) M000# CHATOW € JKCIUTyaTallid YCTAaHOBKE WJIM CHSATOMY C JKCIUTyaTallid MECTY
HaXOKICHUS BHE YCTaHOBOK, TJIe paHee 0OBIYHO MCIIOIb30BaJICS SACPHBI MaTepHa;

mo00My MecTy HaxOXICHHS, OmpenelieHHoMy KamepyHOM B COOTBETCTBHH  CO
crarweii 2.a.(1), cratbeii 2.a.(iv), crarbeit 2.a.(ix)(b) wnmm crarbeii 2.b., TOMHUMO TeX, O
KOTOPBIX TOBOPUTCA B MyHKTE a.(i) BBIIE, NMPH YCIOBUH, 4TO, eciu KamepyH He mMeer
BO3MOKHOCTH TIPEIOCTaBUTh TaKoi moctyr, KamepyH mpuinaraer Bce pa3syMHBIC YCHIIUS JJIS
HE3aMeUTUTEIBHOTO YAOBICTBOPEHNUS TPeOOBaHUH ATEHTCTBA C TIOMOIIBIO HHBIX CPE/ICTB;

JIO00MY MECTY HaXOXKICHHUS, OMPECICHHOMY ATCHTCTBOM, TIOMHMO TE€X MECT HaXOXKICHUS,
0 KOTOPBIX TOBOPUTCS B IYHKTaxX a. U b. BEINIE, B IIEIIX 0TOOpa pod OKpyKaromiei cpeasl B
KOHKPETHOM MECTC HaXOXJACHUA IMPU YCIOBHUU, YTO, €CIIU KaMepyH HE UMECT BO3MOXHOCTHU
MpeNoCTaBUTh TakoW jJocTym, KamepyH mpuiaraer Bce pasyMHBIC YCWIMS — JUIS
HE3aMEUIUTEILHOTO  yIOBICTBOPEHHsSI TPeOOBaHMN ATEHTCTBA B TMPHUICKAIIMX MecTax
HAXOXKACHUS WM C IOMOIIBIO HHBIX CPEJICTB.

Cratpdg 6

HpI/I OCYHICCTBJICHUU CTaTbH 5 ATreHTCTBO MOXET BBINOJHATh CJICAYyOImHrEe BHIbL

JACATCIBHOCTH

a.

B OTHOIIICHUH JOCTYIIAa B COOTBETCTBUH CO cTaThei 5.a.(1) wiu (iii): BU3yalbHOE HAOIOICHHUE,
oT0Op MpPoO OKpyKaromiell Ccpenbl; HCIONb30BAHUE YCTPOWCTB S OOHApYKEHHUS W
WU3MEPEHUsl pPaJMali{; OIleYaThIBAHUE 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
yIpapisiommx (B JanbHedeM nMeHyeMbiM "CoBeToM") M TOCHE KOHCYJIbTallMA MEXIy
ArentctBoMm u KamepyHowm;

b. B OTHOIICHWH JOCTYIIa B COOTBETCTBUM CO CTaThelt 5.a.(ii): BU3yallbHOE HAOJIOICHUE;
MOJICYET YUCTHBIX CIUHUIL SIICPHOI0 MaTepHalia; Hepa3pylalolire U3MepeHus U 0T0op npoo;
WCTOJIb30BaHUE YCTPOWCTB ISl OOHAPYIKEHUS M M3MEPCHUS paaualii; U3yueHHEe YYETHBIX
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 MOCIEe KOHCYJIbTAIUN MEeXTy ATeHTCTBOM U KamepyHoM;

c. B OTHOIICHHWU JOCTYNa B COOTBETCTBUU CO CTaThei 5.b.: BuU3yallbHOE HAOIIOJIEHUE, OTOOP
Mpo0 OKpYKAIIIEH Cpeabl; HCIIONE30BaHUE YCTPOWUCTB Ui OOHApPYKEHUS W H3MEpEHUS
paananuy; U3ydeHHe KacarolIUXCs TapaHTHH MPOW3BOACTBEHHBIX W OTIPY30YHBIX YYETHBIX
AOKYMCHTOB; U IMNPUMCHCHUC OPYTHUX 0O0BEKTUBHBIX MEp, TEXHHUYECKasd OCYIIECTBUMOCTDH
KOTOPBIX ObLIa TIOATBEPXKIACHA W UCIOJIh30BAaHHE KOTOPBIX OBLIO corimacoBaHo CoBeToM U
MOCTEAYOUIUX KOHCYJIbTAllui MEeXTy ATeHTCTBOM U KaMepyHoM;

d. B OTHOIIICHUU JOCTYIIa B COOTBETCTBHHU CO CTaThel 5.C.: 0TOOp MO0 OKPYIKAIOIICH CPElbl U B
CITy4ae, €CITi Pe3yJIbTaThl HE MO3BOJIIOT PEIINTH BOIPOC WM YCTPAHUTh HECOOTBETCTBHEC B
MeCTe HaXOXKICHHs, ONPEICICHHOM ATCHTCTBOM B COOTBETCTBHHM CO CTaThei 5.cC.,
WCIOJb30BAaHUE B STOM MECTC HAXOXJICHUS BU3YAIBHOTO HAONIONCHUS, YCTPOHCTB LIS
oOHapyKeHUS M U3MEPEHUs paJivalliil ¥ MIPUMEHEHHUE 0 COTJIACOBaHMIO Mex Ty KamepyHoM
1 ATEHTCTBOM JIPYTUX OOBEKTUBHBIX Mep.

Cratpsa 7

a. I[Io mnpocsbe Kamepyna ArenrctBo u KamepyH noroBapuBaioTCs B  OTHOLIECHHH
pEeryHpyeMoro JOoCTyma B pamkax Hactosmiero [Iporokona ¢ Ienbl0 TpeaoTBpaIleHUs
PaCKpBITHSI IYBCTBUTECIBHOH C TOYKH 3pPEHHS SIIESPHOTO PACIPOCTPAHECHUS HHGOPMAIIHUH,
BBINIOJIHGHUsT TpeOOBaHMM O€30IacHOCTH MM  (DU3MYSCKOW 3aIlUThI WJIH C  IENBIO
oOecricueHUs 3alUThl HAXOJIICHCS B YaCTHOW COOCTBEHHOCTH WM KOMMEPYECKHU
YyBCTBHUTENBHON wWH(poOpManuu. Takue TOTOBOPEHHOCTH HE TMPEMATCTBYIOT ATEHTCTBY
OCYIIECTBILITh  ACATCIBHOCTh, KOTOpas SBISICTCS HEOOXOMUMON i O0eCTeUeHHs
yOeIUTEeNbHOW YBEPEHHOCTH B OTCYTCTBHHM HE3aSBJICHHBIX SJIEPHOTO MaTepuana |
JeSITeTHOCTH B COOTBETCTBYIOIIEM MeCTe HaXOXKIESHsI, BKII0Yas pelIeHre JIIo00ro Bompoca,
OTHOCSIIETOCS K MPAaBHILHOCTH W IOJTHOTE WH()OPMAITH, O KOTOPOH TOBOPHUTCS B CTAaThE 2,
WM yCTPAHCHHE HECOOTBETCTBHUS, OTHOCSIIETOCS K 3TOM HH(OPMAITUH.

b. KamepyH MokeT mpu mpenocTaBlIeHHH HH(POpPMAIUH, O KOTOPOW TOBOPHUTCS B CTaThe 2,
I/IH(i)OpMI/IPOBaTL ATEHTCTBO 0 MecCTax Ha IIomaake Uik B MECTEC HAXO0XKICHHA, HAa KOTOPBIX
MOKET MPUMEHATHCS PETYIUPYEMBI TOCTYIL.

C. Jlo BcTymuieHHsI B CHIIy JIFOOBIX He0OXomauMblX JlomomHUTENbHBIX moNiokeHH KamepyH
MOXET NPUOETHYTh K PEryJIHUPOBAHMIO JOCTYIIA B COOTBETCTBUHU C TMOJOKEHUSIMU ITYHKTA a.
BEIIIIE.

Cratpga 8

Huuro B Hacrosmiem IlpoTtokosne He mpenstcTByeT KamepyHy mpeaocTaBisiTb ATEHTCTBY
OOCTYII K MECTaM HaXOXICHUA B HOIIOJITHCHHUE K TCM, O KOTOPBIX I'OBOPUTCA B CTATHhAX 5mn 9, U
MPOCUTH ATEHTCTBO O IMPOBEACHUU JEATEIBHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HaXOXKICHMS.
ATEHTCTBO HE3aMeIUTENFHO TpUIIaraeT BCe pa3syMHBIC YCHIIMS JUIsl OCYIIECTBIICHUS NEHCTBHIA B
COOTBETCTBHH C TaKOW IIPOCHOOii.



Cratpsg 9

Kamepyn mnpenoctaBnsger AreHTCTBY [IOCTyH K MeCTaM HaXOXIEHUs, ONpeAeICHHBIM
ATEHTCTBOM AJ1s1 0TOOpa Mpo0 OKPY’KArOWIEH cpelbl HAa OOIIMPHOW TEPPUTOPHH, IPU YCIOBUH, YTO
ecnn KamepyH He mMeeT BO3MOKHOCTH TPEAOCTaBUTH Takoil moctym, To KamepyH mpumaraer Bce
pasyMHBIE yCHUIMs Ui YAOBJIETBOPEHUS TpeOOBaHMK ATEHTCTBa B albTEPHATUBHBIX MECTax
HaxOKAEHUs. 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 MIPOBEeHBI KOHCYNbTAIlUN MeX 1y AreHTcTBoM U KamepyHom.

Cratbs 10
ArentcTtBo nHGOpMUpyeT KamepyH o:

a. JeSTEHHOCTH, OCYIIECTBICHHON B paMKax Hactosmero IIpoTokona, BKItoUas AeSITEIbHOCTh
B OTHOIICHUH JIOOBIX BOMPOCOB WM HECOOTBETCTBUW, KOTOpPHIE ATEHTCTBO JOBENIO [0
cBeneHns KamepyHa, B mpenmenax IMIECTHIAESCATH JHEH TOCIE OCYIIECTBICHHUS ATEHTCTBOM
9TOH JEITEIIHFHOCTH,

b. pe3ysbTaTax ACSITeIbHOCTH B OTHOIICHUH JIFOOBIX BOMPOCOB WJIM HECOOTBETCTBHM, KOTOPHIE
AreHTCcTBO J0BENO 10 cBeneHus KaMepyHa, 1o BO3MOXKHOCTH CKOpee, HO B JIFOOOM ciiydae B
TeYeHHE TPUAIATH AHEU TOCTe MOTydeHUs] ATEHTCTBOM ITHX Pe3yJIbTaTOB;

C. BbIBOJAaX, KOTOPBLIE OHO CACJIAJIO B PE3YyJbTATC CBOCH JACATCIIBHOCTH B COOTBETCTBHU C
HaCTOAIIUM HpOTOKOHOM. Takue BbIBOABI TPEAOCTABIIAIOTCS €KETOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) ['enepanbueiii nupexktop yBemomisier KamepyH o0 ytBepskaeHun CoBeToM Jr000TO
JIOJDKHOCTHOTO JUIla ATEHTCTBa B KadyecTBE HHCIIEKTOpa IO rapaHTHsaM. Ecmu
Kamepyn He wm3Bemaer I'eHepanbHOrO IMpPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO
JIOJDKHOCTHOTO JIMITA Kak MHCTeKTopa sl KaMepyHa B TeueHHe Tpex MecsIeB Mmocie
MONTy4eHHs yYBeZOMIIeHHs 00 yTBepkaeHurn COBETOM, HHCIEKTOP, O KOTOPOM TaKHM
oOpa3zom yBenomiteH KamepyH, canraercs Ha3HauYeHHBIM B KamepyH.

i) 'eHepanbHBIi  OUpPEKTOp, HeicTBYsT B OTBeT Ha mpock0y Kamepyna wmu mo
COOCTBEHHOH WHUIMATHBE, HE3aMEMIUTENbHO WHpopMupyer Kamepyn o0 oT3bIBe
Ha3Ha4YeHHMs JIF0OOT0 JOHKHOCTHOTO JIMIA B Ka4eCcTBe MHCIeKTopa it KamepyHa.

b. YBegoMmieHne, O KOTOPOM TOBOPHUTCS B TIIYHKTE€ a. BBIIIE, CYUTAETCS IOITYYECHHBIM
KamepyHoMm depes3 cemb AHEH Imociie AaThl HamnpaBieHUs ATEHTCTBOM TaKOro YBEIOMJICHHS
Kamepyny 3aka3Hol KOppecTOHACHITUEH.

BU3bI
Cratpsa 12

KamepyH B TedueHHe OJHOTO Mecsla Mocie MOJIY4YeHHUs 3ampoca 00 3TOM, NpeAoCTaBIsIeT
YKa3aHHOMY B TaKOM 3alpoce Ha3sHAYCHHOMY WHCIIEKTOPY COOTBETCTBYIOLIYIO MHOTOKPATHYIO
BBHE3/IHYIO/BBIC3AHY IO U(WJIM) TPAaH3UTHYIO BU3bI, KOTOPBIE TPEOYIOTCS IS 00ecrieueHHsI HHCIIEKTOPY
BO3MOXHOCTH BBe3Aa M TpeObiBaHUS Ha Tepputopuu KamepyHa B LesisX BBIIOJHEHHUS ero(ee)
¢yskuuii. JIroObie 3anporieHHble BU3BI JEHCTBUTEIBHEI B TCUCHHE HE MEHEE OJHOTO ToJa U B Cllydae
HEOO0XOIUMOCTH BO30OHOBIIIIOTCS B TEUCHHE IIEPHO/a Ha3HAUEeHUS MHCIIeKTopa B KamepyH.



JOIMOJIHUTEJIBHBIE ITOJOKEHUA
Cratbs 13

B Tex ClIydadax, Korga KaMepyH WIH ATEHTCTBO YKa3bIBarOT Ha H606X0,Z[I/IMOCTL OIpEACINTDb
B Z[OHOJIHI/ITGJII)HLIX IIOJIOKCHUAX, KAKUM O6p330M CJICOYCT MPUMECHATHL MEPBI, U3JI0OKCHHBIC B
HaCTOAIICM HpOTOKOHe, KaMepyH U ATEHTCTBO COTJIACOBBLIBAIOT TaKHE ,HOHOJ'IHI/ITCJ'IBHLIC
IOJIOKCHHUA B TCUCHUC NCBAHOCTA ,Z[Heﬁ IIOCJIC BCTYIUICHUS B CUJIYy HACTOALICTO HpOTOKOJ'Ia
Wik, B TEX ClIydasdaxX, KOraa YKasaHHC Ha HCO6XO,I[I/IMOCTL TaKHuX I[OHOJ'IHI/ITCJ'ILHI)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

Kamepyn maer paspemreHre ATEHTCTBY CBOOOTHO HCIONIB30BATh IS CIY>KEOHBIX IIeyeit
CHUCTEMBI CBSI3M MeEXAy uHcrnekropaMu AreHTcTBa B Kamepyne wu lLleHTpanbHBIMU
yupexkneHussMiH  AreHTcTBa M(WiaM) PernoHanmpHeIME OrOpo, BKIIOYas TepeAady B
HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe HWH(OpMAaIyH, ITOCTYHaromeld OT YCTPOWCTB,
YCTaHOBJIEHHBIX ATEHTCTBOM B IIEJIIX COXpaHEHUs H(WJIHM) HaOJIOJEHUs, UM U3MEPEHUs, U
o0ecreunBaeT 3allUTy TakoW CBS3U. ATEHTCTBO IMoOcie KOHCynbTanuii ¢ KamepyHoMm mmeer
MPaBO WCIOIB30BaTh YCTAHOBJICHHBIE Ha MEXKIYHAPOIHOM yYPOBHE CHCTEMBI NMPSIMOU CBA3H,
BKJIOYAs CITyTHUKOBBIE CHCTEMBI W JIpyr'HM€ BHABI JAIbHEH CBS3U, HE HCIOJb3yeMBIE B
Kamepyne. Ilo mpocsbe Kamepyna wunm AreHTCTBa MNOAPOOHOCTH, Kacarolluecs
OCYIIECTBJICHUS 3TOTO MyHKTa B OTHOIIEHUH TepeAayd B HEABTOHOMHOM WM aBTOHOMHOM
pexuMe HWHPOPMAIUH, TOCTYHAIOMIEH OT YCTAaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB
coxpaHeHUs H(WIM) HAOMIOAEHUS WIM HW3MEPEHHs, OMNpeleNnsoTca 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(GOPMAIK 0 KOHCTPYKINH, KoTopyto KamepyH cuntaer 0co00 4yBCTBUTEIHHOH.

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

ATEHTCTBO TIOAJICP)KMBAET CTPOTHH peXUM obecriedeHnss 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 nepedeHs BUIOB AEATENBHOCTH, YKa3aHHBIX B IPHIIOKEHUH |, 1 mepeyeHb 000py10BaHUs U
MaTepuana, ykazaHHbIX B npuwiokeHuu II, CoBeTroM MOryT BHOCHTHCS TIIONPaBKH IIO
pexoMeHaanuu cozganHoi CoBeToM paboueid rpymIibl AKCIEPTOB OTKPHITOro cocTasa. Jlrobas
Takas IMoMpaBKa BCTYMAET B CHIIY Yepe3 YeThIpe Mecsa rnocie ee npuHaTHs CoBETOM.

BCTYIIVIEHHUE B CUJIY
Cratpsa 17

Hacrosmuii [IpoTokon BcTymaer B CHly B J€Hb, KOraa ATeHTCTBO moiyuut oT KamepyHna
MUCBMEHHOE yBEJOMJIEHHE O TOM, YTO 3aKOHOJAaTeNdbHble W(WIM) KOHCTUTYLIMOHHBIE
TpedoBanms Kamepyna, HeoOXoAUMBIE IS BCTYIUICHUS B CHITY, BBITTOJTHEHBI.

KamepyHn moxeT B moboe BpeMs OO TOro, Kak Hactodmmil IIpoTokonm BCTYNmUT B cuily,
3asBUTh, 4T0 KaMepyH OyzeT npuMeHsTh HacTosmuil [IpoTokon Ha BpeMEeHHOM OCHOBE.

I'eHepanpHBIH AMPEKTOpP HE3aMEIMTEIbHO HHMOPMHUPYET BCE TOCYAapCTBA — UJIEHBI
ATreHTCTBa 0 JI0OOM 3asBICHMHM O NMPHUMEHEHUH HacTosmero 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, JUId XpaHEHUs WIU
3aXOpPOHEHHUSI) OTXOAOB CPEJHEr0 WM BBICOKOTO YPOBHS aKTHBHOCTH,
COJIepIKAIUX Ty TOHHIA, BRBICOKOOOOTallleHHbIH YpaH Win ypaH-233,

HO HE BKJIOYAIOT JESITEIHHOCTh, OTHOCAIIYIOCS K TEOPETHYECKUM WM (pyHIAaMEHTAIbHBIM
Hay9IHBIM HCCICIOBAHUAM WIN K HAYIHO-HUCCIIEIOBATEIHCKAM M OMBITHO-KOHCTPYKTOPCKUM
paboTaM  TO  NPOMBIIUICHHBIM  NPUMCHEHHSIM  PAJUOU30TONOB,  MEIMIUHCKUM,
THIPOJIOTHYECKAM W CEIBCKOXO3SHCTBEHHBIM MPUMEHEHUSIM, M3yUEHHUIO IMOCIEACTBUN IS
3I0POBbSI M OKPY>KAIOIICH CPEIBI U TI0 YCOBEPIICHCTBOBAHUIO TEXHIHYECKOTO OOCITY KIUBAHUS;

IJIOIA/IKa O3HAa4yaeT TEPPUTOPUIO, TpaHUIBI KOTOpPOH omnpexaeneHsl KamepyHom B
COOTBETCTBYIOIIEH HH(OpMAmMM O KOHCTPYKLMHM YCTAHOBKH, BKJIHOYAsi OCTAaHOBJICHHYIO
YCTaHOBKY, a TAaKXK€ B COOTBETCTBYIOIIEH HH(POpMAIMK O MECTEe HaXOKACHUS BHE yCTaHOBOK,
rze 0OBIYHO MCIIOJIB3YETCS SIEPHBIA MaTepual, BKIIOYas 3aKphITOE MECTO HaXOXKICHHUS BHE
YCTaHOBOK, TIJle¢ paHee HCIONb30BAICSA SOCPHBIA MaTepual (KOTOpHIE OIPaHUYHMBAIOTCS
MeCTaMH HaxOXICHHA, TJ€ UMEIOTCS Iropsiuue KaMepbl WIN OCYLIECTBIATIACh JAEATENbHOCTD,
CBsI3aHHAsi C KOHBEpCHEH, oOorameHreM, W3rOTOBICHHEM WM IMepepadOTKOW TOIUIMBA).
[Tnomanka BKIIOYAET TaKKe Bce OOBEKTHI, COBMECTHO pa3MEIEHHBIE C YIOMSHYTHIMH BBIIIE
YCTaHOBKOM MM MECTOM HAaxOXKICHHS, C LEJbI0 IPEAOCTABICHUS WM MCIOIb30BAHUS
CYILIECTBEHHBIX CpEJICTB oOOeCTeueHus, BKJIIOYas: Topsdre Kamepsl I 00paboTKu
00JIyUYeHHBIX MaTepHalloB, HE COACPIKALIMX SACPHBIA MaTephall; YCTaHOBKH Uil 00paboTKH,
XpaHEHUs] W 3aXOPOHEHMS OTXOIOB; a TaKKe 3/4aHMs, CBS3aHHBIE C COIJIACOBAaHHOM
NeATENHHOCTEIO, OIpeneeHHoM KaMepyHOM B COOTBETCTBUH CO cTaThel 2.a.(1v) BHIIIE;

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;
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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,
BCTYMaeT B CUJIy B paMKax Hacrtosuero [Iporokomna Toybko nocie npunsaTus KamepyHow;

YCTAaHOBKA O3HA4YacT:

1) peaKTop, KPUTUYECKYI0 COOpKY, 3aBOJ IO KOHBEPCHH, 3aBOJ [0 H3TOTOBIICHUIO,
nepepabaThBAlOIIyI0 YCTAaHOBKY, YCTaHOBKY JUISi pa3leNeHds W30TONOB WM
OTAETHEHOE XPAHIIIUIIE; WIH

ii) mob0oe MecTO HaxOXKACHUs, The OOBIYHO HCHOJB3YeTCs SACPHBIM Marepual B
KOJINYECTBAX, IPEBBIMIAIOIINX OJUH 3PPEKTUBHBINA KHIOTPaMM;

MECTO HaXOKJEHHs 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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COBEPIIEHO B Bene 16 nexabps 2004 roma B ABYX SK3eMIUIIpax Ha aHIJIMHACKOM U
(paHIy3CKOM sI3bIKaX, MpuYeM 00a TeKCTa SBISIFOTCS PAaBHO Ay TEHTUYHBIMU.

3a PECIIYBJIUKY KAMEPYH: 3a MEXXKIYHAPOJJHOE ATEHTCTBO I10
ATOMHO SHEPT MMU:

JKan Memara Moxamen Dnsbapaneit

ITocon I'enepanbHbIi TUPEKTOP

[ocrosinubIil mpenctaButens PecmyOnuku

Kamepyn 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, YPOBC€HL 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 U HESIJIEPHOT'O MATEPUAJIA JIJIA
OTUETHOCTH OB 3KCIIOPTE U UMITIOPTE B COOTBETCTBUU CO CTATHEU 2.a.(ix)

1.1.

1.2.

PeakTopsbl U peakTopHOE 000pPy10BaHUE
KoMiuieKTHbIE siIepHble PEaKTOPbI

SlnepHble  peakTOpbl,  CIIOCOOHBIE  paboTaTh B PEXHUME  KOHTPOIUPYEMOU
CaMOTIOIJIEPKUBAIOMICHCS [IEMTHOW peakiuu AeNIeHHs], WCKIIoYash PEeaKTOPhl HYIEBOW
MOIITHOCTH, KOTOPBIE OIPENEISAI0OTCS KaK pEeakTOPhl C TMPOEKTHBIM MaKCHUMAalIbHBIM
YPOBHEM MPOU3BOJICTBA IJIyTOHMS, HE MpeBbImaronumM 100 rpaMMoB B roj.

[HOACHUTEJIBHOE 3AMEYAHUE

"SnepHslii peakTop" B OCHOBHOM BKJIIOYAeT Y3JIbl, HaXOJSIIMECS BHYTPH KopIryca
peakTopa WM HENOCPEACTBEHHO TPHMBIKAONINE K HeMmy, 000pyJdoBaHHE, KOTOpoOe
KOHTPOJIUPYET YPOBEHb MOLIHOCTU B aKTUBHOI 30HE, U KOMIIOHEHTHI, KOTOPhIE OOBIYHO
coJiep)KaT TEIUIOHOCHUTENb MEPBOr0 KOHTYpa aKTHMBHOM 30HBI PEAaKTOPa, WM BCTYIMAIOT C
HUM B HETIOCPEACTBEHHBIM KOHTAKT UM YIPABISIOT 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 YacCTH 3aBOJICKOTO M3TOTOBJIEHUS,
KOTOpBIE CIEIUANbHO TpeAHa3HAYEHBl WM MOATOTOBICHBI A pa3MEIICHUS B HUX
AKTUBHOW 30HBI SIIEPHBIX PEAKTOPOB, KaK OHHU OMNpe/AeeHbl B MyHKTe 1.1. BhINIE, H
CIIOCOOHBIE BBIEP)KUBATH padoUee TaBJICHHUE TEIUTIOHOCUTENS TIEPBOTO KOHTYpa.

[HOACHUTEJIBHOE 3AMEYAHUE

BepxHusst mmuTa KOpiyca BRICOKOTO JaBJICHHS PEaKTOpa OXBATHIBAETCS ITyHKTOM 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
UHEpLHaIbHOM Macchl. DTO OIpenesieHUe KacaeTcs HacoCOB, aTTECTOBAHHBIX 10 KJIaccy
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 TakKXe MPUHIMIBI OoOecredeHns
0€30IacHOCTH M TEXHHYECKOro OOCIY>KMBaHHS, NPUCYLIME KOHCTPYKLUUH JaHHOH
00CTaHOBKH.

"VcraHOBKa I TIepepaOOTKHM  OONYYEHHBIX TOIUIMBHBIX DJIEMEHTOB"  BKIIFOYACT
O6OPYI[OBaHI/Ie U KOMIIOHCHTEBI, KOTOPBLIC O6I)I‘IHO HaxXogAaATCsA B IIPAMOM KOHTAKTE C
OOJIy4YeHHBIM TOTUTMBOM W OCHOBHBIMH TEXHOJOTMYECKMMH MOTOKAMHU SJCPHOTO
Marepuana ¥ MpoAyKTOB JEJCHHUS, U HETOCPEICTBEHHO YIPABISIOT UMH.

OTH mpouecchl, BKIOYas MOJHBIE CHCTEMBI JJI KOHBEPCHH IUIYTOHHSA M NPOU3BOJCTBA
METaJUTMYECKOTO TUTyTOHHUS, MOTYT OBITh HICHTU(HUIMPOBAHBI 110 MEPaM, IPUHUMAEMBIM
IUIl TIPEJOTBPALICHUS] OMAcHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAampuMep, MepamH,
CBSI3aHHBIMH C TeoMeTpHel), o0mydeHreM (HampuMep, MyTeM 3allUThl OT OOJydeHHs) U
TOKCHYHOCTBIO (HaIlpuMep, MEpaMu 10 YAEPKaHHIO).

Ipenmersl 000pYyOBaHUsI, HA KOTOPBIE, KAK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
¢dpa3el "u o0OpymOBaHWE, CIIENHAIBLHO TPEAHA3HAUCHHOE WIIM TIOATOTOBJICHHOE" IS
nepepadoTKu 00TyUEHHBIX TOTUTUBHBIX 3JIEMEHTOB, BKIIOYAIOT:



3.1.

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
OTIpeeNieHbl BBIIIE, ISl PACTBOPEHUS OONyYEHHOTO SAEPHOTO TOIUIMBA, KOTOPHIE
CIIOCOOHBI ~ BBIIEP)KMBATh TOPSAYYI0, BBICOKOKOPPO3WOHHYIO JKHIKOCT M MOTYT
JTUCTAHLMOHHO 3aTrPy’KaThCsl U TEXHUYECKH 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
CKOHCTPYHPOBAaHHI TakUM o00pa3oM, 4YTOOBI WX OKCIUTyaTallss W TEXHHYECKOE
oOcCiTyXMBaHWE TPOW3BOAMINCH 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 pe3epByapbl HUMEIT MaKCHUMaibHBIH  auamerp 175 MM
(7 motiMoB), 6O

3)  TpSIMOYTONBHBINA WM KOJBIIEBON pe3epByap MMEET MaKCUMAIIbHYIO IHUPUHY 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 IOCTIIKEHUS KPUTUIHOCTH W PAJAMANMOHHBIX 3¢ (HEeKToB, a
TaKXC CBECTU K MUHUMYMY OITACHOCTHU, CBA3AHHBIC C TOKCUYHOCTBIO.

CucremMa KOHBEPCHM OKCH/IA IUIYyTOHUS B MeTaJL
BBOJHOE 3AMEYAHUE

DTOT TpoIecc, KOTOPHIi MOXKET OBITh CBSI3aH C YCTAHOBKOH IO TEpepadOTKe, BKIIOUAET
q)TOpPIpOBaHI/Ie ABYOKHCHU ILIYTOHWUA, OOBIYHO C MMPUMCHCHUCM BBICOKOAKTHBHOI'O
(GTOPUCTOTrO BOIOPO/A, C LENBIO MOMYYeHUs (HTOpH/A TUTYTOHHUS, KOTOPBIN BIOCIEICTBUN
BOCCTaHABIIMBACTCSI C IOMOIINBI0 METAIUIMYECKOTO KAaIbIUS BBICOKOW YHUCTOTHI JI0
MOJIy4€HUA METALNIMYCCKOI'O IUIYTOHHUSA H Q)Topnz[a KajJdblysd B BHUJAC IIJIaKa. B uucno
OCHOBHBIX OIEpaluii JaHHOTO TMpolecca BXOJAT: (TOPUpOBaHHE (HAmpUMEp, C
MpUMEHEHHEM 000pYI0BaHUSI, COJCPIKAIIECTO 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 H3TOTOBISATHCS C BBICOKOW CTETIEHBIO TOYHOCTH, YTOOBI pa3daiiaHC
ObUT MUHUMANBHBIM. B oTnmume oT npyrux mneHTpudyr rasoBas IeHTpUdyra id
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 nepudepnifHON 4acTH POTOPHOH Kamepsl. B
BaKyyMe€ HaxOJWUTCSA TaKXKe pAJ BaKHBIX HEBPAILAIOUINXCS AJIEMEHTOB, KOTOPHIE, 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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MOJIIMITHNKA (BEpXHSAA KpBIIKA) WM CIY)XXUTh B KayecTBe HeCyIled 4YacTH
BpAILAIOLINXCSA 3JIEMEHTOB 3JIEKTPOJBUTATENsl U 3JIEMEHTOB HW)KHErO IOALIMITHUKA
(HMXKHSAA KpBIIIKA), U WU3TOTOBJIIOTCA W3 OJHOTO M3 MAaTepUasioB, MMEIOIIUX BBICOKOE
3HaYeHHE OTHOILIEHHWS MPOYHOCTH K IUIOTHOCTH, yKazaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHUMU k HacrosiemMy pasaeny.

[NOACHUTEJIBHOE 3AMEYAHUE

Jns  Bpamarommxcsi KOMIIOHEHTOB LEHTPU(YT WCIONB3YIOTCA CIEAYONINe
MaTepHabL:

a) MapTEHCUTHOCTAPCIONIHE CTAIM, UMEIOIIIEe MAKCUMAITBbHBIN Tpeies 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
pactsokenne 0,3 x 10° wim Gonee M MAaKCHMATbHOTO Y/ETBHOTO Tpejena
npounoctn Ha pactskenme 0,3 x 10° M mim Gomee ("yZenbHBIA  MOIYTIb
ynpyroctu" — 310 Momynmb FOmra B H/M’, neneHHbIl Ha yienbHEIA Bec B H/M;
"MaKkCHMaNbHbI  yIENbHBI Tpeaen MPOYHOCTH Ha  pacTshKeHue" —  3To
MAaKCHMATbHBIA IIpemen INPOYHOCTH HA pacTsukeHme B H/M?, [eneHHbIi Ha
YICIBbHEBIN BEC B H/™.

CraTnyecKkue KOMIMOHEHTEI
a) TToAIIMIHUKHY ¢ MAarHUTHOU MOIBECKOM

CrienmanbHO  TIpeIHA3HA4YeHHBIE WJIM  TOATOTOBJICHHBIE  MOMIIMITHUKOBBIE — y3JIHI,
COCTOSIIIME U3 KOJBIICBOTO MAarHUTa, IMOJABEUICHHOIO B 000iMe, coaepkaiieit
nemndupytomnyo cpexy. OOoiima wusroroBisiercss u3 croiikoro k UFg wmarepuana
(cm. [TIOSAICHUTEJIBHOE 3AMEYAHUE x pasmemny 5.2.). MarHUT coequHseTcs C
TOJIFOCHBIM HAKOHEYHWKOM FWIJIM BTOPBHIM MarHWTOM, YCTAaHOBJICHHBIM Ha BEpXHEH
KpBIIIKE, OmMUcaHHOW B pasnene S5.1.1.(¢). MarHuUT MokeT uUMeTh (opMy KOJbIa C
COOTHOIICHHEM MEXJy BHEIIHMM W BHYTPEHHHM AMAaMETPaM{, MEHBIIUM HIH PaBHBIM
1,6:1. Maraut MokeT uMeTh (HopMy, 00eCIIeUNBaIOIIYI0 HaYaIbHYIO MpoHuIaeMocTh 0,15
I'a/m (120 000 emquaun CI'C) unu Gonee, WM OCTaTOYHYIO HAMarHHYCHHOCTH 98,5% win
Oojee, WM TPOMU3BEJACHUE MHIYKIIMM Ha MAaKCUMAIbHYH HANPSKCHHOCTh MOJS 0ojee
80 k/x/M® (10" Tc.D). Kpome OOBIYHBIX CBOMCTB MaTepHana, HEOOXOMMMBIM
MpeIBAPUTEIHHBIM YCIOBUEM SIBIIICTCS OTPAaHUYCHHE OYCHH MAJIBIMHU JOMyCKaMu (MeHee
0,1 MM mmm 0,004 mroitma), OTKJIOHEHHS] MATHUTHBIX OCEH OT F€OMETPUUYECKUX OCed MiIn
obecnieueHue 0co00if TOMOTEHHOCTH MaTepHasa MarHuTa.

b) INoxmmumaukn/neMrideps

CrienuanbHO TPETHA3HAYCHHBIC WM MOATOTOBJICHHBIC MOJIIUITHAKY, COACPKAIIUE Y3el
OCBH/yIUTOTHUTEIFHOE  KOJBIIO, CMOHTHPOBaHHBIH Ha nmemrdepe. Ocbk  OOBIYHO
NpeACTaBIsIET COOOM Ba M3 3aKAJICHHOMN CTalM C OJHUM KOHIIOM B (hopme Tomycdepsl, U
CO CpeICTBaMH NOACOCTUHEHHUS] K HW)KHEH KpbIlIKe, omucaHHOW B paszzene 5.1.1.(e), Ha
IpyroM. Bam, onHako, MOXeT OBITh COCTUHEH C THUAPOJUHAMHUYECKUM ITOJNIHITHUKOM.
Kompiio wmmeer ¢opmy Tabnerku ¢ mnonycepuyeckuM YriayOlieHHeM Ha OJHOU
MOBEPXHOCTH. DTH KOMIIOHEHTHI YaCTO MTOCTABJISIOTCS OTIENIBHO OT AeMIdepa.
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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 TpeIHa3HAYCHHBIE WM TTOATOTOBJICHHBIE CTaTOPHI KONBIEBOH (OpMBI s
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
HAX COOPKH POTOPHOM TpyOBI Ta30BOM IeHTpH(YTrH. KopIyCc COCTOMT W3 KECTKOTO
IUIMHApPaA ¢ ToammHoN cTeHkH 10 30 mm (1,2 mroiiMa) ¢ Ipenu3uoHHO 00paboTaHHBEIMHU
KOHI[AMH JUIS YCTAHOBKU TOJIIAITHUKOB M C OJTHUM WU HECKOJIBKUMH (DIIaHI[aMK 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



5.2.1.

5.2.2.
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KOJUIGKTOPHBIX TPYOONPOBOAOB Kackala K XOJIOJHBIM JIOBYHIKaM (paOoTarolluM TpU
temmeparype okosio 203° K (-70°C)), rie oHH KOHICHCHUPYIOTCS M 3aT€M MMOMEIAOTCS B
COOTBETCTBYIOIINE KOHTEHHEPH [UIsl TPAHCIOPTUPOBKMA WM XpaHEeHWs. Tak Kak
YCTaHOBKa I10 OOOTAIIEHHIO COCTOMT M3 MHOTHX ThICSY LEHTpU(yr, coOpaHHBIX B
KacKaJbl, CO3JAI0TCS MHOTOKHJIOMETPOBBIE KOJJICKTOPHBIE TPYOOMpPOBOIBI KAacKaJgoOB 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 Hogaun/cucTeMbl 0TBOAA ''mMpoaykTa'’ u '"XBOCTOB"

Cneunaano MMPEAHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC TEXHOJOTUYECKHUE CHUCTEMBEIL,
BKJIIFOYAIOIIHUE:

MUTAOUINE aBTOKJIABHI (MM CTAHIMM), 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
crioco6Hb! oxnaxaaTees 10 203°K (-70°C) u marpesatses g0 343°K (70°C);

craniuu "mpoaykra" u "XBocToB", mcmonb3yembie s mepememenus UFg B
KOHTENHEPBHL.

DTa ycTaHOBKa, O0OpyJIOBaHHE W TPYOOIPOBOMBI IOTHOCTHIO HM3TOTABIUBAIOTCS W3
croifkux kK UFs wMaTtepuanoB WM 3alIMINAIOTCS MOKPBITHEM U3 HUX  (CM.
[NOACHUTEJIBHOE 3AMEYAHUME x manHOMy paszeny) ¢ COOMIOACHHUEM BBICOKHX
TpeOOBaHMIA K BAKYyM-IDIOTHOCTH M YUCTOTE 00PaOOTKH.

MamuHHbIE CHCTEMbI KOJLUIEKTOPHBIX TPYOONIPOBO/IOB

CrenuanbHO TIpelHA3HAUCHHbIE WM IIOATOTOBJICHHBIE CHUCTEMBI TPYOONPOBOAOB U
koiektopoB qis  yaepxkanus UFg BHYyTpHM TEHTPUQYKHBIX KackaaoB. 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.

10



5.2.4.
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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 IMpolecce
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 U3 MATEPUANIOB, COXPAHSIONIMX CTaOWILHOCTh Tpu KoHTakTe ¢ UFs.
lazoguddy3nonHas ycTaHOBKA COCTOMT U3 psAla TAaKUX COOPOK, TaK YTO UX KOIUYECTBO
MOXeT OBbITh BaXKHBIM TIOKa3aTelleM KOHEYHOTO MpeIHa3HAYCHHUSI.

I'azonu¢gpy3nonnnie 6apbepbl

a) CrnenManbHO —TIpeJHAa3HAYCHHBIE WU IOATOTOBJICHHBIE TOHKHE, TOPHCTHIC
¢uneTpel ¢ pazmepom nop 100-1000-A (anrctpem), Tonmmuoi 5 MM (0,2 mroiiMa) WU
MeHbIlle, a musi TpyOuareix QopMm gumamerpoM 25 MM (1 mroiiM) WM MEHBIIE,
W3TOTOBJICHHBIE U3 METAJUIMYECKHUX, IOJIMMEPHBIX MM KEPaMHUYECKHUX 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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5.3.3.

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 KaKJIOoro M3 KoTopblx Oonee 50 MM (2 mroiima), ams
MoMeleHnss B HUX ra3oauddy3noHHbIX OapbepoB, M3TOTOBICHHBIC 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

CrienmanbHO TpeHa3HauYEHHBIE WIN MTOATOTOBIEHHBIE TEINIO0OOMEHHUKH, U3TOTOBJICHHBIE
n3 croiikux Kk UF¢ mMarepuanoB uiM MOKpBHITBIE MMHU (32 HCKIIOUYEHHEM HEpKaBerollel
CTalli), WIA MeNbl0, WX JIOOBIM COYETaHHEM JSTHX METaUIOB W pPAacCUMTaHHBIE Ha
CKOPOCTh U3MEHEHHUSI IaBJICHUS, ompeensiomero yreuky, Meee 10 I1a (0,0015 ¢pyHT/KB.
JoiiM) B yac ripu nepenaje nasiaeaus 100 klla (15 ¢hyHT/KB. qioiim).

CrnenuajbHO NMpeIHa3HAYeHHbIE WU MOAT0TOBJIEeHHbIE BCIIOMOTraTe/IbHbIE CHCTEMBI,
000py10BaHHE U KOMIIOHEHTHI /1J151 MCIIOJIb30BaHUS NPH ra3oaudy3noHHOM
odorameHuu

BBOJIHOE 3AMEYAHUE

BcenomoratensHble CHCTEMBI, 00OpPYJIOBaHME M KOMITOHEHTHI ISl Ta30du(y3HOHHBIX
YCTaHOBOK 10 OOOTaLICHUIO MPEACTABIISIOT COO0 CUCTEMBI YCTaHOBKH, HEOOXOIMMBIC
i nopaun UFe B rasoguddy3uonHyo 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 ¢GopMe K BXOAHBIM TOYKaM 4Yepe3 CHCTEMY KOJUICKTOPHBIX
TpyOompoBosoB kackana. "llpomykt" m "xBocThl" UFg, mocTynaromime u3 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 TpPEeIHA3HAYCHHBIE WM TIOATOTOBICHHBIC TEXHOJOTUYECKUE CHUCTEMEL,
cniocoOHbIe padotarthk nipu AasiieHuu 300 I1a (45 ¢hyHT/KB. q10HM) UM MEHEe, BKJIFOYAs:

MUTAIOIIAE aBTOKJIABBl (MM CHUCTEMBI), HCIoONb3yeMble i momaun UFg B
razoauddpy3noHHBIC KaCKaIbl;

necyOauMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble 1t BeiBereHus: UF
n3 ra3oan¢y3MOHHBIX KaCKalO0B;

craumun oxmxkeHus, rae UFg B razooOpazHoit hopMme M3 Kackama CXUMAETCs U
OXJIXKAAETCS 10 JKUIKOTO COCTOSHHUS;

CTaHIMHU "mpoaykra" miaM "XBOcTOB", Hcnosnb3yeMble ans nepemenieHuss UFq B
KOHTEHHEPBHIL.

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBOAOB

CrenuanbHO TpeIHA3HAYCHHBIC WU MOJTOTOBICHHBIE CHUCTEMBI TPYOONPOBOAOB 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

CrienmanpHO TpeIHa3HAYEHHbIE WM IMOJATOTOBIIEHHBIE PYYHBIE WIM ABTOMAaTHYECKUE
CTOIIOPHBIE M PETYJIHPYIOLINE KiIalaHbl CUIb()OHHOTO THUIIA, U3TOTOBJICHHBIE U3 CTOMKHUX
k UF¢ matepuanos, auamerpoM oT 40 mo 1500 mm (1,5 mo 59 mroitMoB) 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 HM3roTaBiIuBarOTCA U3 cTorikux Kk UFg MaTepuanoB win nokpsiBatoTcs umu. Jiis
HeNeld  pas3iesioB, OTHOCSIIMXCH K Tra30au¢(y3uOHHBIM YCTPOHCTBaM, MaTepUabI,
koppo3uectoiikue kK UFq, BKIIOYAIOT HEP>KABEIOIIYIO CTajlb, aJlOMUHUN, 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
TIpoIiecca STOTO TUTIA: TIPOIIECC COTIOBOTO Pa3/IeieHHS U MPOIeCC BUXPEeBOH TpyOKu. [lms
000MX TPOLIECCOB OCHOBHBIMM KOMIIOHEHTaMH KacKaJla pas[elieHusl SBIAIOTCA
WINHAPUYIECKHE KOPIyca, B KOTOPBIX pa3MeEIIeHHl CIICIUAIBHBIE pa3elUTebHbIC
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% wnmm Oonee Hukens, a Takke croiikne K UFg momHOCTBRO
(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

CrenuanbHO IpeJHA3HAYCHHBIE WM IOATOTOBICHHBIC YIUIOTHEHHS BPAILIAFOLIUXCS
BaJIOB, YCTAaHOBJICHHbIE HA CTOPOHE IMOJa4YH M Ha CTOPOHE BBIXOZA JJISl YIUIOTHEHHUS Basa,
COEIUHSIOIIETO POTOP KOMIIPECCOPA MIIM POTOP Ta30AYBKH C MPUBOJHBIM JBUTATENEM, C
TEM 4YTOOBl O0ECHEeYUTh HAAEKHYIO TE€PMETH3ALMIO, MPEIOTBPALIAIONIYI0 BBIXOJ
TEXHOJOIMYECKOI'0 Tra3a WM HaTeKaHUe BO3AyXa WIU YIUIOTHSIOIIEIO rasa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra3oAyBKH, KoTopas 3amoyiHeHa cMmecbio UFg u
HECYILEro 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 Al 000raTUTENIBHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3 KOPPO3UECTOMKHUX K

UF6 MaTepuraioB WX 3alIUIICHHBIX IMTOKPLITUEM U3 TaAKUX MAaTCpHUAJIOB, BKIIIOYAIOIINEC:

a) MUTAIOIIAE aBTOKJIABHI, MIEYU WIM 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, aumametrpom ot 40 nmo 1500 MM st MOHTaxa B OCHOBHBIX U
BCIIOMOTATEIBHBIX CUCTEMaX YCTAaHOBOK a3pOIMHAMHYECKOTO 00OTaIIeHN.

Macc-crnieKTpoMeTpblI/McTOUHUKHN HOHOB A5 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. comepKarT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBIC K3 HHUXpPOMa HIW MOHEIA HWIIN
3alIUIICHHBIC ITOKPBITUEM W3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UICTOUYHUKU C 60M6apj:[1/1p0131<0171 DJICKTPOHAMU;

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

CrenmanbHO TpeHAa3HAUYEHHBIE WM TOATOTOBJIEHHbIE TEXHOJOTHYECKHE CHUCTEMBI I
otaenenus: UFq oT Hecymiero rasza (Bogopo/1a Uil TeJvs).

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI NpeAHA3HAUCHbI JIA COKpaIlCHUSA COACPIKAHUA UF6 B HECylIEeM rase a0
OIHOM YacTH HAa MHUJUTMOH WA MEHEE U MOT'YT BKIIFOYATh TaKO€ O60py,Z[OBaHI/IC, Kak:

a) KPUOTEHHBIE TEIJIOOOMEHHUKM U KPHOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
temmeparypsl —120°C i MeHee, Wiu

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

c) OJIOKM pa3fenuTeNbHbIX CONEN WIM BUXpEBBIX TpyOok s otmeneHust UFg ot
HECYILEro rasa, Win

d) xonozubie noBymku UFg, ciocoOHble co3maBath 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
W3MCHCHISIM B PaBHOBECUU XUMHUYECKUX PEAKIUN, KOTOPHIE MOTYT HCIIOJIB30BATHCS B
KayecTBE OCHOBBI JUIs pa3jielicHUs W30TOMOB. YCIENIHO pPa3pa0d0TaHO JBa MpoIecca:
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
TEXHOJIOTUYECKUX TIOTOKOB HEKOTOPHIMH HOHAMU METAJUIOB. B CBI3M ¢ 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
oOoraTuTenbHbBIE KOJIOHHBI, COJEp)Kalllde YIUIOTHeHHble ciou ajcopbenta. [ns
NoJ/IepKaHus HENPEPBIBHOCTH Ipoliecca HeoOxoAuMa cuctemMa peduirokca B IIETsX
BBICBOOOKICHUS ypaHa U3 afcopOeHTa OOpaTHO B JKUAKHH MOTOK, C TEM YTOOBI MOKHO
ObuUl0 coOpath "mpoAykT" u "XBOCTBHI". DTO JOCTHraeTCcs IyTeM HCIOIb30BaHHS
MNOIXOMAMINX XUMHYECKUX PEarcHTOB BOCCTAHOBIICHHS/OKHCIICHHUS, KOTOPBIE TIOTHOCTHIO
pereHepupyIOTCS B pa3feibHBIX BHEIIHUX TMETJIAX 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 JKUAKUX MMOTOKOB, a 3aTeM LIEHTPOOeKHas
cuna Ui pasgeneHust ¢a3. s KOppo3MOHHOW CTOHKOCTH K KOHLEHTPHPOBAaHHBIM
pacTBOpaM  COJSIHOM  KHCJIOTBI ~ KOHTAakTHble  (MIBTPHl  M3TOTABIMBAIOTCS U3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepualioB  (Takux, Kak  (TOPUpPOBAHHBIC
yIJIEBOJOPOIHBIE MOJUMEPB) MM TMOKPBHIBAIOTCS MMHU WM cTekioM. LleHTpudyxHbie
KOHTaKTHBIE (DUIBTPBI CHPOCKTHPOBaHBI 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
XUMUYECKOro  oOMeHa. Marepuanbl  sUeeK, HaxomsImuecs B KOHTAaKTe  C
TEXHOJIOTUYECKUMHU pactBopamy, JIOJIKHBI OBITh KOPPO3UECTOUKUMU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KHUCIIOTHI.

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'IBHO NpeAHA3HAUCHHBIC nin OATOTOBJICHHBIC CHUCTCMBbI JUIA
H3BJICYCHUA U-*—4 N3 OpraHUYECKOro ImoToKa, peryjJupoBaHUA KOHICHTPALIUNU KUCIOThI U
JId 3allOJTHEHUA AYCCK JJICKTPOXMMUYCCKOI'O0 BOCCTAHOBJICHHA Ha IMPOU3BOACTBCHHOM
BBIXOAC KaCKaza.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 000PYIOBaHMS SKCTPAKIIUK 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, YTOOBI H30e€XKaTh
3arpsi3HEHMSI TIOTOKA YKHUJIKOCTH HOHAMH HEKOTOPBIX MeTaiuioB. Clie/JOBaTeNbHO, T¢ YaCTH
000pyI0BaHMs CHCTEMbI, KOTOPBIC HAXOMATCS B KOHTAKTE C TEXHOJIOTHUECKUM 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 PpPaCTBOPOB XJIOpHUAa YypaHa BBICOKOM YMCTOTBI A4 yCTAaHOBOK 11O
Pa3aCICHUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOT'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 00OPYAOBAHUS AJISL PACTBOPEHMS, SKCTPAKIIMU PACTBOPUTEIIEM
W/WITM HIOHOOOMEHHOTO 000pYyIOBAaHUS IS OYMCTKH, 8 TAKXKE DIEKTPOIIMTHUSCKHUX sTUSeK
mas BoccranoBnenns 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, MOKPHITHIH TOIUBUHII-CYJIL(ATHBIM WU MOTHIGUP-CYIbPOHHBIM TUIACTHKOM U
MPONUTAHHBIN CMOJIOMN.
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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 cHCTEMBI MOTYT BKJIFOUaTh TAKHE DIIEMEHTHI, Kak:

a) o0opynoBaHME ISl KOHTAKTHPOBAaHUS XJIOpAa W KHCIOPOJa C BOJHBIMH
spdaroeHTaMH U3 O0OpPYIOBaHWS pa3felieHHus W30TONOB W JKCTPAKIUU
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
TaKUX MaTePHAJIOB M CIOCOOHBI paboTaTh MpH TeMmiepaType B muama3zoHe ot 100°C mo
200°C u naBnenuu Boiue 0,7 MIla (102 ¢pyHT/KB. I10HM).

HoHooOMeHHBbIe ccTeMBbI pediiokca (MOHHBIH 00MeH)

a) CrnenuanbHO NpeJHa3HaYeHHbIE WX IOATOTOBICHHbBIE CUCTEMBl XMMUYECKOTO MIIH
IEKTPOXUMHUUECKOTO  BOCCTAHOBJICHMS  JJI1  pPEreHepaluu  pearcHTa(oB)
XMMHUYECKOTO BOCCTAHOBJICHHUSI, UCIIOJIB3YEMOTO(bIX) B KacKaJaXx MOHOOOMEHHOTO
oboraiieHus ypasa.

b) CHCHH&J’IBHO IIpE€AHA3HAYCHHBIC UJIN IMTOATOTOBJIICHHBIC CUCTEMBI XUMHWYECKOT'O NI

SJICKTPOXUMHYCCKOTO OKHUCJICHHUA JIsI pEreHEpaluu pCaFeHTa(OB) XHUMHUYECCKOT'O
OKHCJICHUAA, 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 MeToAy aromapHbix mapoB (ALVIS wmmm SILVA); BTOpas
KaTeropus — MOJEKYJSIPHBI METOJ Jla3epHOro pasneneHus wu3otornoB (MLIS wmm
MOLIS) n xumuyeckasi peakuusi IOCPEeICTBOM H30HpaTeNbHOM MO M30TONaM Ja3epHOi
aktuBaiuu  (CRISLA). Cucrembl, 000pyJOBaHHE ¥ KOMIIOHCHTHI Il yCTaHOBOK
JIa3epHOro OOOTaIIEHUs BKJIIOYAIOT: a) YCTPOMCTBA Ul IOJA4YH MapOB METAIMYECKOI0
ypaHa (uia W30HMpaTenbHOW (OTOMOHHW3AIMK) WM YCTPOWCTBA Ui TOJAYM I1apOB
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 CHEKTPOCKONMM aTOMOB W COCIUHEHUH ypaHa MOXeT 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 (ALVIS)
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.

CucreMbl JJ151 00padOTKH KUAKOMeTaLsImueckoro ypana (ALVIS)

CrienuaibHO TIpeIHa3HAYCHHBIC WM MOATOTOBJICHHBIC CUCTEMBI 111 00pabOTKH JKUIKOTO
MeTasia Jis paciUIaBICHHOTO YpaHa WIIM YPAaHOBBIX CIUTABOB, COCTOSIINE W3 TUTICH U
OXJIQXKTAIOIIETO 000PYAOBAHUS JIsI TUTJICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmu u JApyrue KOMIIOHGHTBI 3TOW CHUCTEMbI, KOTOpbIC BCTYMAIOT B KOHTAKT C
pacIUIaBICHHBIM YPAaHOM WJIM YPaHOBBIMHU CIJIABAMH, H3TOTOBJICHBI U3 KOPPO3UECTOMKUX
U TEPMOCTOMKHMX MaTepHAlOB WM 3aIlUIICHHBIX MOKPHITHEM M3 TaKHX MAaTCpPHAJIOB.
[IpriemnemMble MaTepHaibl BKIIOYAKOT TAHTAJN, IHOKPBITBIA OKCHIOM HTTpUsl rpadut,
rpaduT, TOKPHITBIA  OKHCIAMH  JAPYTHX  PEJKO3EMENBHBIX  JJIEMEHTOB  (CM.
INFCIRC/254/Rev.1/Part 2, myHKT 2.7) UM UX CMECSMHU.

Arperatsbl AJ1 coopa "mpoaykra' u "XxBocToB" MeTassmyeckoro ypana (ALVIS)

CriennanbHO TipeHa3HauYeHHbIE WK TTOATOTOBJICHHBIE arperartsl aisi coopa "mpoaykra” u
"XBOCTOB" METAJJIMUECKOTO YpaHa B )KUIKOM UM TBEPAOH Gopme.

[NOACHUTEJIbBHOE 3AMEYAHUE

KOMMOHEHTBl 3THUX arperaToB H3TOTOBJICHBI M3 MATEPUANIOB, CTOMKUX K HArpeBy W
KOPpPO3HUM, BBI3bBIBACMON IapaMd METAUIMYSCKOTr0 ypaHa WM JKHIAKOCTBIO, WM
3alIUIICHBI HOKpBITI/IeM N3 TAKHUX MaTepI/IaIIOB (TaKI/IX, KaK HOKpBITBIﬁ OKCHUJI0M I/ITTpI/ISI
rpaduT WK TaHTaJI) W MOTYT BKIOYaTh B ceOs TpyOONpPOBOJBI, KJAlaHKI, IITYIEPa,
">keno0a", BBOIBI, TEIDIOOOMEHHHUKA W KOJUICKTOPHBIC IUTACTHHBI JJII MarHHUTHOTO,
3JIEKTPOCTATUYECKOT'O HIIM JAPYTUX METOJIOB Pa3aCiCHHUS.

Ko:xxyxu pazgeautenbHoro moayJs (ALVIS)

CrenuanbHO  NpenHa3sHAYCHHbIE WM IIOJATOTOBJICHHBbIC — LWJIMHAPUYECKUE MU
IOPSMOYTOJIBHBIE KaMepbl IJIsl IOMEIICHHS B HUX HCTOYHUKA [ApOB METAJUIMYECKOTO
ypaHa, 3JeKTPOHHO-JIy4€eBOI MyIIKH U KOJIJIEKTOPOB "mpoaykTa" u "XBocTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MMEIOT MHOXXECTBO BXOJHBIX OTBEPCTHH JUIS MOJAYU DICKTPOIUTAHUS U
BOJbI, OKHA JIA JIa3€PHBIX IIYYKOB, COe)Z[I/IHeHI/Iﬁ BaKyYyYMHBIX HACOCOB, a TakKiXe€ IJId
JIUAaTHOCTUKA W KOHTPOJIA KOHTPOJBHO-U3MEPHUTEIBHBIX TpuOopoB. OHH UMEIOT
MPUCTIOCOOJICHNST ISl OTKPBITHS W 3aKPBITHSA, 4YTOOBI 00ECIeUnTh O0O0CTyKHBaHUE
BHYTPCHHUX KOMIIOHCHTOB.

CeBepx3ByKOBbBI€ pacliMpuTe/ibubie comia (MLIS)

CrienuanbHO TpeTHa3HAYeHHBIE WIN T0JTOTOBIICHHBIE CBEPX3BYKOBBIE PACIINPUTEILHBIC
corta 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.
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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
(TOopupOBaHMs MOXKET OBITH 3aBEPILICHA B IPEAEIaX CUCTEMBbI pa3AeiICHUs N30TOIOB, I1Ie
UAET peaKknus U HEeTMOCPEICTBEHHOE H3BJIEUEHHE M3 KOJUIEKTOpoB "mpoxykra". Ilpu
OpUMEHEHUH Jpyroro noaxona mopomok UFs MoxeT ObIThb H3BIeUeH/IepeMelleH W3
KOJJIEKTOPOB  "mpoaykra" B TOAXONANIMA peakTop (Hampumep, peakTop C
IIBCEBJIOOXKMKEHHBIM CJIOEM KaTajlu-3aTOpa, TENMKOMIAIBHBIA PEaKTop WM >KapoBas
Oamna) B memsix ¢ropupoBaHus. B oboux ciyyasx ucmonbdyercs oOopynoBaHUE AT
XpaHeHus 1 nepeHoca ropa (WK IpyTrux NpueMiIeMbIX GTOPUPYIOLINX PEareHToB) U IS
cbopa u mepenoca UFg.

Macc-cnekTpoMeTpbl/ucTouHuku nonos UF6 (MLIS)

CrienuaibHO TpeHA3HAYCHHBIC WIIU MOJTOTOBIICHHBIC MAarHUTHBIC WM KBaJPYIIOJIBHEIC
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. comepKarT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBIC K3 HHUXpPOMa HIW MOHEII HWIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COJICPIKAT MOHU3AIUOHHBIC HCTOYHUKU C OOMOAPIUPOBKOM DIICKTPOHAMH;

4. COJICPKAT KOJUICKTOPHYIO CUCTEMY, TIPUTOTHYIO JIJISl H30TOITHOTO aHAIIN3a.
CucreMbl mogayu/cucrTemMbl 0TBoAA ""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 o0oramieHus Ui HOCIEAYIOIero mepeMelIeHIs;

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 (ALVIS, MLIS u CRISLA)

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

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazeppl W BakKHbIE KOMITOHEHTHI JIa3epOB NpHU JIa3epHOM Ipolecce oOorameHus
BKITIOYAIOT Te, KOTOpBIC OTIpeIeTICHBI B myHKTe 3.6 JIOKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepras cuctema mpormecca ALVIS oOsraHO cocTonT u3
JBYX JIa3epoB: JIa3epa Ha Mapax MEAM M Jia3zepa Ha Kpacurtensx. JlazepHas cucrema Juist
MLIS o0bl4HO cocToMT M3 nasepa, paboraromero Ha CO, WM BKCUMEPHOro ja3epa U
MHOTOXOJTOBOM ONTHYECKON SYCHKH ¢ BpaIIalOMAMHCA 3epKajlaMd Ha 00EHX CTOpOHaX.
Jlna masepoB WM Ja3epHBIX CHCTEM NpU O0OWX IMpoleccax TpedyeTcs cTabuiau3aTop
CIIEKTPOBOM 4acTOTHI AJisl pabOTHI B TEUEHUE JUTUTENLHBIX IEPUOJOB BPEMEHH.

CnenuajbHO MpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000pPy/J10BaHHE M
KOMIIOHEHTBI JUISI HCTIOJIL30BAHUS HA 000raTHTEJNLHBIX YCTAHOBKAX € IUIa3MEeHHBIM
pa3nejieHHeM

BBOJIHOE 3AMEYAHUE
[pu nporecce Ia3MEHHOTO pa3JielieHHs MIa3Ma, COCTOSIIAs U3 HOHOB ypaHa, MPOXOIUT

Yepe3 BJICKTPHUYCCKOC IMOJIC, HACTPOCHHOC Ha 4YaCTOTY HMOHHOI'O PE30HAHCa U235, C TEM
yTOOBl OHHU B NEPBYKO OYCPCAb MOIJIOMAINM SHCPIrUur0 M YBCIIMYUBAJIICA AUAMETP HUX
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

mITOOpooOpa3HeIx opour. MOHBI ¢ MNpOXOXKAGHHWEM 1O OONbIIEMYy JHAMETPY
3aXBATHIBAIOTCSA IUIS OOpa3soBaHWs MPOAyKTa, oboramennoro U™, Ilnasma, koTopas
o0pa3zoBaHa MOCPEJCTBOM MOHU3AINH YPAHOBOTO Mapa, COJEPKHUTCS B BAKYYMHOU Kamepe
C MAarHuTHBIM IIOJIEM BBICOKOU HaIlpsKEHHOCTH, O6p330BaHHBIM C IIOMOIIBIO
CBepXmpoBosniero Maruuta. (OCHOBHBIE TEXHOJIOTMYECKHE CHCTEMBI Ipolecca
BKJIFOUAIOT CHCTEMYy TCHEpallud YPAHOBOW IUIA3Mbl, Ppa3JCIUTEIbHBIA MOIYIbh CO
cBepxmpoBoasmuM MarauToM (cM. myHKT 3.10 gokymenta INFCIRC/254/Rev.1/Part 2) u
CHCTEMBI U3BJICUCHUS MeTauta st coopa "mpoaykra” u "XBocTOB".

MI/IKPOBO.HHOBBIO UCTOYHUKH JHCPIUU U AaHTCHHDI

CrenuanbHO TpeNHA3HAYCHHBIC WM TOATOTOBJICHHBIE MUKPOBOJHOBBIC HWCTOYHUKH
SHEPTUU U aHTEHHBI JIJISl TEHEepaIlMi WM YCKOPEHUS] HOHOB U 00J1aJafolie CIe Iy OIIMHA
xapaktepuctukamu: dactota Bbime 30T um cpemHss BBIXOAHAS MOIIHOCTH IS
re’eparu noHoB oonee 50 kBT.

CoseHouabl 1151 BO30Y KAeHUS HOHOB

CrienManbHO TpeHA3HAUCHHBIC WK TOTOTOBICHHBIC COJCHOUIBI IS PAIHOYACTOTHOTO
BO30YXICHUS WOHOB B nuarazoHe dactor Oosee 100 k['11 m crmocoOHBIE paboTaTh MpH
cpenueit MmomHocTH 60see 40 kBT.

CucreMbl reHepaluy yPaHOBOMH IJ1a3Mbl

CrienuaiabHO TMpeJHA3HAYCHHBIE WM IMOJATOTOBJICHHBIC CHCTEMBI TE€HEpAIMH YPaHOBOMH
IUIa3MBI, KOTOPbIE MOTYT COIEPXAaTh BBICOKOMOIIHEIE IIOJIOCOBBIE WM PAaCTPOBHIE
JJIEKTPOHHO-yYEBbIE TYIIKK ¢ T[EpeJaBaeMoil MOIMHOCTRIO Ha MHMIINEHb OoJjee
2,5 kBt/cm.

CucTeMbl 1J151 00pPadOTKH KUTKOMETAJIMYECKOT0 ypaHa

CrienuanbHO MPeTHA3HAYCHHBIC UK MTOTOTOBICHHBIE CUCTEMBI ISl 00pabOTKH KUIKOTO
MeTasia i paciUIaBICHHOTO YpaHa WIIM YPAaHOBBIX CIUTABOB, COCTOSIINE W3 TUTICH U
OXJIQXKTAIOIIETO 000PYAOBAHUS JIsI TUTJICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turam u JApyrue KOMIOHEHTBI 3TOW CHUCTEMbI, KOTOPBIC BCTYHAalOT B KOHTAKT C
pacIuIaBICHHBIM YPaHOM HITH YPAHOBBIMHU CIUTABAMU, U3TOTOBJICHBI U3 KOPPO3HECTONKUX
U TEPMOCTOMKHMX MAaTepHaiOB WJIM 3allUIICHbI MOKPHITHEM U3 TaKHUX MAaTepHaJIOB.
[Ipuemnemble Marepuanbl BKIIOYAIOT TAHTAN, TMOKPBITHIA OKCHIOM HTTPHUS Ipadur,
rpadur, MOKPBITHIN OKHCTIaMU JIPYTHX PEeNKO3EeMETbHBIX 3JIEMEHTOB
(cm. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WIN HX CMECSIMU.

Arperatsl 1Js1 c6opa "'mpoaykTa' u '"'XBOCTOB'' MeTaJUINYeCKOro ypana

CrenmanbHO TpeHa3HauYE€HHBIE WM MTOATOTOBIEHHBIE arperarsl A coopa "npoaykra" u
"XBOCTOB" JUISI METAJUIMYECKOTO ypaHa B TBepAod ¢opMme. DTH arperatbl ais cOopa
U3TOTOBJICHBl M3 MaTEPHajOB, CTOMKUX K HarpeBy M KOPPO3MHM, BBI3bIBAEMON NapamMu
METaJNTMYECKOT0 YpaHa, TaKuX, KaK rpauT, TOKPHITHI OKCHIOM HTTpPHUS, WIH TaHTAI,
WM 3alIUIIEHB] MOKPHITHEM U3 TAKUX MaTepUANOB.

Ko:xyxu pa3aeauTeabHOro MOIyJist

Hunuaapuyeckne KaMmephl, CIEUHaTbHO NpeAHa3HAu€HHbIE WM HOATOTOBIICHHBIC IS
UCIIOJIb30BAHUSI Ha OOOTATHTENBHBIX YCTAHOBKaxX C IUIA3MEHHBIM Da3leJIeHHEM, IS
MOMEUIEHN B HHUX HCTOYHHMKA YpPaHOBOW IUIA3Mbl, 3SHEPreTUYECKOrO COJEHOUAA
PaaroyacTOThl U KOJJIEKTOPOB "mpoayKra" 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.

CrnenuajbHO MpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMBI, 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
CUCTEMBl ~ XHMHYECKOW  00pa0OTKM  JJIsI  BOCCTAHOBIICHUS  TPOAYKTa  H
OYHCTKHU/pPEreHEPAIUN KOMIIOHCHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

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

a) HcTounnku noHOB

CrenManbHO — TPEHA3HAYCHHBIC WM  TMOJATOTOBICHHBIC  OTHACNbHBIE WU
MHOTOYHCIICHHbIE WCTOYHHKH HOHOB YpaHa, COCTOSIIME W3 HCTOYHWKA Tapa,
WOHM3AaTOpa W YCKOPHUTENS IyYKa, W3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepHajoB, TaKUX, Kak rpaduT, HEp)KaBeONas CTalb WIH MEIb, U CIOCOOHBIX
obecrreunBaTh 00U TOK B IMydke HOHOB 50 MA win Goree.

b)  KomiexTopsl HOHOB

KosnexkropHble IIacTUHBI, UMEIOIIKE JBE WK Oojee LISNU U Ma3a, CHELUaIbHO
npeaHa3HaueHHbIC MM TIOATOTOBICHHBIE 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.

26



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 GC) u mpouecc H30TOMHOro 00MEHa aMMHUaKa B BOJIOPOJa.

IIponiecc GC ocHOBaH Ha 0OOMEHE BOJIOpOAA U ACHTEpHS MEXIY BOJIOH M CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE AKCIUTYaTUPYIOTCS C XOJIOAHON BEpXHEW CEKIMEeH U ropauen
HUKHEH cekiueil. Bona TedeT BHU3 MO KOJIOHHAM, B TO BpeMs KaK CEPOBOJOPOIHBIN Ta3
[UPKYJIUPYET OT JHA K BEpIIMHE KOJIOHH. /{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 — Boma, obOoramieHHas neitepuem a0 30%, HampaBisSeTcs B JAUCTHILISIHOHHYIO
YCTAaHOBKY MJIs MPOU3BOJACTBA PEAKTOPHO-YUCTOU TsDKENIOH BoAbl, 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 AHY. J[eWTepuil B CHHTE3-ra3e JMIIAETCS BOJOPOAA U KOHLEHTPUPYETCS B
aMMHake. AMMUHAK MOCTyHaeT 3aTeéM B YCTaHOBKY /U1 KpPEKMHIa aMMHaka Ha JHe
KOJIOHHBI, TOrJa Kak TIa3 coOupaeTcd B aMMHAayHOM KOHBepTepe Ha BepmuHe. Ha
MOCTEeNYIOMMX  CTYNEeHAX MPOMUCXOAUT  JaibHeilmee oborameHue, U  MyTeM
OKOHYATEJIbHOM JUCTWLISALUU IIPOU3BOJUTCS PEAKTOPHO-4MCTas Tskenas Boaa. llomaua
CHHTE3-Ta3a MOKET OBITh 0OecrieyeHa aMMHaqyHON yCTaHOBKOM, KOTOpasi B CBOIO OYepeb
MOXeT OBITh COOPYXEHA BMECTE C YCTaHOBKOH Ul IPOU3BOACTBA TSKEIOH BOABI ITyTEM
U30TONHOro 0OMeHa aMMMaKa U Bojopoja. B npouecce aMMuauHo-BOJOPOAHOIO 0OMEHa
B KauecTBE HMCTOYHHMKA HCXOIHOTO ICUTEpUS] MOXKET TAaKKE HCIONb30BaTbCA OOBIYHAs
BOJIA.

MHorue npeMeThl KITF0YeBOro 000pyA0BaHMUS ISl YCTAHOBOK MO MPOU3BOJICTBY TSKEION
BOJIBI, MCTONB3yOmUX npouecchl GC MIM aMMHadHO-BOJOPOAHOTO OOMEHa, HIMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisiX HEPTEXUMHUYECKOH MPOMBIIUICHHOCTH.
Oco0eHHO 3T0 KacaeTcsl HEOONBIINX YCTaHOBOK, McHofib3ytomux mporecc GC. OxHako
HEMHOTHE MpeIMeTsl O00OpyAoBaHMs SBISIOTCS cTaHgapTHeIMH. [lpomeccst GC u
aMMHaYHO-BOJOPOAHOTO  OOMeHa  TpeOyroT o0paboTKM  OONBIIMX  KOJIHYECTB
BOCIUIAMEHSIOIIUXCSI, KOPPO3UOHHBIX M TOKCHYHBIX JKHUAKOCTEH IIPU IIOBBILIEHHOM
naineHud. COOTBETCTBEHHO TpH pa3pabOTKe CTaHAAPTOB IO MPOSKTHPOBAHHIO W
9KCIUTyaTalluy [l YCTaHOBOK M 00OPYAOBaHMS, UCIONB3YIOMIKX 3TU MPOLECCHI, CIeIyeT
yAenATh 00JbIIOE BHUMAHUE NOJ00pY MAaTepUaIOB U UX XapaKTEPUCTHKaM C Te€M, 4TOOBI
0o0ecneunTs JUIMTEIbHBIH CPOK CIyKObI MpPH COXpaHEHHH BBICOKOH O€30MacHOCTH |
HanexxHoctd. OmpeneneHne  MacmTaboB  OOyCIIOBIMBAaeTCS  TJIaBHBIM — 00pa3oM
COOOpaKEHUSIMH 3KOHOMHKH M HeoO0XxoammocTH. Takum oOpa3oM, OomnbIuas 4YacThb
IpeAMETOB 000PYAOBaHUS U3TOTOBIISETCS B COOTBETCTBUHU C TPEOOBAaHUAMU 3aKa34HKA.

Haxoneu, cnemyer oTMeTuTh, uTo Kak B mpouecce GC, Tak U B mpollecce aMMHUAYHO-
BOJIOPOJHOTO OOMEHa, MpeaMeThl O0OpyHOBaHHS, KOTOpPHIE IO OTACIHHOCTH HE
MpeJHa3HaYeHbl WM TOATOTOBIEHBI CHEIUAIbHO ISl MPOMU3BOACTBA TSXKEION BOBI,
MOTYT COOMPaThCS B CUCTEMBI, CICIUAIBHO MPEeIHA3HAYCHHBIC WIIH MTOJATOTOBJICHHBIC IS
MPOU3BOJACTBA TSKEIOW BOAbL. [IpuMepamu TakMX CHUCTEM, NPUMEHSIEMBIX B 00OUX
MpoIleccax, SIBIAIOTCA CHUCTEMa KAaTAIMTHYECKOIO KPEKHUHTra, WMCIOJb3yeMmasi B Mpolecce
0o0MeHa aMMHaKa ¥ BOJOPOJAA, U TUCTUUIAIIMOHHBIC CUCTEMBI, HCIIOJIb3YEMBIE B MPOIIECCe
OKOHYATEIbHON KOHIEHTPALUU TSKEIOM BOMABI, AOBOJSIICH €€ JO YPOBHS PEaKkTOPHO-
YHCTOH.

IIpeameTsl 000pYyMOBaHUSA, KOTOPHIE CHEIMAIBHO IPEIHA3HAYCHB WM TIOATOTOBJICHBI
JUTSL TTPOU3BOJICTBA TSDKEIION BOIBI ITyTEM HCIIONB30BAHUS MO0 mpoliecca 0OMeHa BOIBI U
CepoBOIOpOIa, TMOO TpoIiecca oOOMeHa aMMHUaKa M BOJOPO/1a, BKITFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIe KOJIOHHBI, H3rOTaBIMBAa€Mble M3 MEJIKO3EPHUCTON YIJIEPOAMCTOM CTajH
(mampumep, ASTM AS516), mumamerpom ot 6 M (20 pyroB) 10 9m (30 dyToB),
KOTOpBIE MOTYT OJKCIUTyaTHPOBaThCS TpW JaBIEHWHM CBbIe wWid paBHoM 2 Mlla
(300 ¢pyHT/KB. MIOKM) U UMEIOT KOPPO3UOHHBIN JIONMYCK B 6 MM HJIM OOJIBIIIE, CIICIIUAIBHO
MpeIHa3HAYCHbl WJIM TOJATOTOBICHBI JIIS TPOU3BOJCTBA TSAXKEIOW BOJABI IyTEM
WCTIOJIH30BAHMS MTPOIECCa U30TOITHOTO OOMEHA BOJIBI U CEPOBOJIOPOIA.

I'azonyBKHU U KOMIIpeccoOpbI

OpHocryneHuaTele,  ManoHamopHele  (T.e. 0,2MIla wmu 30 pyHT/KB. AFO¥M)
HEHTPOOECKHBIE Ta30yBKM MM KOMIIPECCOPHI ISl HUPKYJSALUA CEPOBOAOPOTHOTO rasa
(T.e. Taza, comepxamero Oomee 70% H,S), cmenmanbHO TpegHA3HAUEHHBIE WIIH
MOJTOTOBIICHHBIE IS TPOW3BOJICTBA TSHKETIOH BOABI IyTEM HCIOJB30BaHUS Ipolecca
oOMeHa BOJBI M CEPOBOAOPONA. OTH Ta30AyBKA MM KOMIIPECCOPHI HMEIOT
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6.3.

6.4.

6.5.

6.6.

6.7.

POM3BOMTENFHOCTh, MPEBBINIAIOIIYI0 WIM  paBHYIO 56 M/c. (120 000 SSFM)
IPH DKCIUTyaTallud  TIOJ]  JIABJICHWEM, TMPEBBINAIOIMM Wid  paBHeIM 1,8 Mlla
(260 dynT/KB. MIOIIM) Ha BXOJe, H CHAOXEHBI CaIbHUKAMH, YCTOWYMBBEIMH K
BosaericTeuio H,S.

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

AMMHAYHO-BOJIOPOJHBIE OOMEHHBIE KOJIOHHBI BEICOTOW Ooylee wim paBHOH 35 M
(114,3 dyroB) mmamerpom ot 1,5 m (4,9 dbyToB) mo 2,5 m (8,2 pyToB), KOTOpEIE MOTYT
IKCIUTyaTUPOBATHCS TOA JaBiieHHeM, npeBbimatommM 15 MIla (2225 ¢pyHT/KB. mioim),
CHENHMaTbHO TpeIHa3HAYeHHBIC WA TOJITOTOBICHHBIE /ISl TIPOU3BOJICTBA TSKEION BOJIBI
MyTeM HWCIOJB30BaHMA Ipolecca oOMeHa aMMHaka W BOAOpPOAa. DTH KOJOHHBI MMEIOT
TaKKe 10 MEHBIIIEH Mepe 0JJTHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO KE AUAMETPA, UTO
U IWIMHIpUYECKash YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTABIATHCS WU BBIHUMATHCS
BHYTpPEHHHE YacTH KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJOHHBI U CTYIICHYATBIC HACOCHI

BuyTpeHHue uyacTu KOJIOHHBI M CTyIEHYaThle HACOCHI, CIECUUANBLHO IMpEeAHA3HAUCHHBIC
WIA TOATOTOBIEHHBIE [UIsI KOJOHH IS TPOW3BOJICTBA TSKEIOW BOJABI IyTeM
WCTIOJIB30BAHMS MPOLIECCa AMMHAYHO-BOIOPOIHOTO 0OMeHa. BHyTpeHHIEe 9acTH KOJIOHHBI
BKJIIOYAIOT  CICIHAIBHO  TPEJHA3HAUYCHHBIE  KOHTAKTOPHI ~ MEXAY  CTYICHIMH,
COJICUCTBYIOIIME TECHOMY KOHTAKTy raza M >kKMIKocTd. CTyleHYaTble HACOCHl BKIIOYAIOT
CIEeNMaTbHO TIpeIHAa3HAaYeHHbIE TOrPY)KaeMble B KHIKOCTh HACOCHI ISl ITUPKYJIISIHH
KUIKOTO aMMHaka B Tpeaesiax o0beMa KOHTAaKTOPOB, HAXOMSAIIUXCS BHYTPH CTyICHEH
KOJIOHH.

YcTraHoBKH 1S KPEeKMHIa aMMHaKa

YCTaHOBKM AJIs1 KPEKUHTa aMMHAKa, SKCIUTyaTUPyeMble IO AaBICHUEM, IPEBBIIAIOIINM
win paBHbiM 3 MIla (450 ¢yHT/KB. MI0MM), cHenManbHO —TpeAHA3HAUYEHHBIC MU
MOATOTOBJICHHBIE ISl MPOW3BOACTBA TSKEIOH BOABI MyTEM HCIOJIB30BAaHUS Ipolecca
M30TOIHOro 0OMEHa aMMHUaKa U BOJOPOAA.

HNudpakpacHbie aHAIN3ATOPBI NOTJIOLIEHUS

WUndpakpacHele aHanMM3aTOpPBl  MOIJIOIIEHHS, CIIOCOOHBIE OCYLIECTBIATH — aHAIIU3
COOTHOILICHUSI MEXIy BOIOPOAOM M IEHTEepHeM B peaJbHOM Macmirabe BpeMEHH, KOTaa
KOHIIEHTpaIuK AeWTepus paBHbI WK HpeBbimaT 90%.

Karaautuueckue neun

Karanutnyeckue meun anst nepepabOTKH 00OTaleHHOTO JEeHTepUeBOro ra3a B TSKEITYIO
BOJy, CIIEIUATBHO MPEeIHA3HAYCHHBIC WIIH ITOATOTOBIICHHEIE NIJIS TIPOU3BOJICTBA TSKEION
BOJIBI ITyTEM HCIIOIB30BaHUS MTPOIIecca M30TOTHOI0 0OMEHa aMMHaKa U BOJIOPOIa.

YcTaHOBKH AJ151 KOHBEPCHH ypaHAa M 000pyI0BaHHe, CIIENHAJLHO MPpeAHAa3HAYeHHOe
WJIM NOAT0TOBJIEHHOE /ISl TOI0

BBOJHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax AN KOHBEPCHM ypaHa MOXKET OCYIIECTBIATHCS OAHO WIIU
HECKOJIBKO MPEBPAIICHUN M3 OJHOTO0 XMMHUYECKOrO M30TONA ypaHa B ApPYyToil, BKIHOYas:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pyasl B UO;, koueepcuio UO5; B UO,, KOHBEpPCHIO
okuceil ypana B UF, unu UF¢, konBepcuto UF, B UFg, kouBepcuto UF¢ B UF,4, KOHBEpCHIO
UF, B MeTtaymnyeckuidl ypaH u KoHBepcuio ¢propunoB ypana B UO,. MHorue KiroueBbie
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7.1.

7.2.

7.3.

7.4.

7.5.

KOMITIOHEHTHl 00OpYJOBaHMsI YCTaHOBOK JUIS KOHBEPCHUHM YpaHa XapaKTepPHBI s
HEKOTOPBIX CEKTOPOB XMMHYECKOH oOpadaThkiBarolieil MpOMBIIUIEHHOCTH. Hampumep,
BUIBl OOOPYIOBAaHWA, WCIIONB3YEMOTO0 B JTHX IPOIECcax, MOTYT BKJIIOYATh: II€YH,
KapycellbHbIE TI€YH, PEaKTOPhI C ICEBJOOKIKEHHBIM CJIOEM KaTajlu3aTopa, >KapOBbIE
peakTopHble OallHHM, JKUAKOCTHBIE LIEHTPUQYTH, IUCTWUISLHOHHBIE KOJOHHBI U
JKUJIKOCTHO-KHIKOCTHBIE 3KCTPAKIIMOHHBIE KOJOHHBL. OMHAKO HE MHOTHE KOMIIOHEHTHI
000opyIOoBaHUS HWMEIOTCSA B '"TOTOBOM BHie"; OOJNBIIMHCTBO W3 HHUX JODKHBI OBITH
MOJTOTOBJICHBI COTJIACHO TPEOOBaHMSIM M CIIEHU(PHUKANMAM 3aKa3uuKka. B HEKOTOpPBIX
cIy4asx TpeOyeTcs YYHWTHIBaTh CIIEIUANbHBIE IPOEKTHBIE W KOHCTPYKTOPCKHE
OCOOCHHOCTH [JIsl 3allUTHl OT arpecCHBHBIX CBOWCTB HEKOTOPHIX M3 00padaThIBaeMbIX
xumuueckux Bemiects (HF, F,, CIF; u ¢Topuns! ypana). Hakonen, cieayer OTMETHTD, 4TO
BO BCEX Mpoleccax KOHBEPCHU ypaHa KOMIIOHEHTHI 00OpYIOBaHUS, KOTOPbIE OTAEIBHO
CIENMaTbHO He TpeAHa3HaueHbl WK MOATOTOBIICHBI Ui KOHBEPCHH ypaHa, MOTYT OBITh
00bEeJMHEHBI B CHCTEMBI, KOTOPhIE CIEIUAIBLHO TPeIHA3HAUCHBI HIIM MTOJrOTOBICHBI JIJIs
UCIIOJIb30BAHMUS B LIEIAX KOHBEPCUH ypaHa.

CrnenmaJIbHO NpeJHA3HAYEHHbIE WJIH NMOATOTOBJIEHHbIE CHCTEMbI JJIS KOHBEPCHH
KOHLIEHTPaTOB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcusa koHnentparoB ypaHoBoil pyasl B UO; MOMXKET OCYLIECTBIATHCS CHadaja
TIOCPEICTBOM PACTBOPEHHS PYIOBI B A30THOH KHCIOT€ W OKCTPAKIHH OYWIIEHHOTO
reKcarujpara ypaHWIIWHUTpaTa C TOMOIIBI0 TaKOTO PAcTBOPHUTENS, KaK TPHOYTHUI
¢docdar. 3areMm rekcaruapaT ypaHuIguHUTpaTa nmpeodpasyercs B UO; nubo mocpecTBoM
KOHIICHTPAIlMM W JEHUTpAIUK, JHOO IOCPEACTBOM HEWUTpaIu3alii Ta3000pa3HBIM
aMMHaKOM /IS TIOJTYYeHUSI ThypaHaTa aMMOHUS C TIOCIeqyrommel GpriIbTpauei, CynKomn
Y KaJIbIIUHUPOBAHUEM.

CrnennajabHO npeaHa3HAYEeHHbIE HJIA MOATOTOBJEHHBIE  CHCTEMBI  JJIA
kouBepcuu UO; B UF,

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOXKET OCYIIECTBIATHCS HEMOCPEACTBEHHO (hTopupoBaHueM. J{ist
nporiecca TpeOyeTcss HCTOYHUK Tra3000pa3Horo (Topa WM TPEXPTOPUCTOTO XJI0pa.

CreumajibHO  TNpeAHA3HAYEHHbIE  WJIM  IOJATOTOBJIEHHbIE  CHCTEMbBI  JUIA
kouBepcuun UO; B UO,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXKET OCYyIIECTBIATHCS TOCPEACTBOM BoccTaHoBiIeHUS UQO;
F33006p33HbIM erKI/IHI'-aMMI/IaKOM NN BO)Z[OpOZ[OM.

CrnenuajabHO npeaHa3HAYEHHbIE HJIA MOATOTOBJEHHBIE  CHCTEMBI  JJIf
kouBepcun UO; B UF,

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; MmoxkeT ocymecTBIsATECA mnocpeactBoM peakiuun UO, ¢
ra3o000pa3HbeIM (propucteiM BopopoaoM (HF) mpu remmeparype 300-500°C.

CnennajibHo npeAHa3HAYEHHbIE W MOJAr0TOBJIEHHbIEe  CHCTEMBbI  JJIsl
konBepcuu UF, B UF;

30



7.6.

7.7.

7.8.

[HOACHUTEJIbHOE 3AMEYAHUE

Konsepcus UF,; B UFg ocylecTBiseTcsi MOCPEACTBOM 3K30TEPMHUYECKON pPEaKIHUU C
¢Topom B peaktopHOi OamHe. UF; KoHIeHcHpyeTcs W3 TOpSYMX JIETYYUX Ta30B
MOCPEACTBOM TIPOIYCKAaHUSI TOTOKAa raza 4epe3 XOJOAHYIO JIOBYIIKY, OXJIaXAECHHYIO
1o -10°C. lns mporecca TpedyeTcsl HCTOYHUK Ta3000pa3Horo ¢ropa.

CrnenmMajibHO NpeJHA3HAYEHHbIE WM NMOArOTOBJIEHHbIE CHCTEeMBbI AJS KOHBEPCUH
UF4 B MeTaJUINYECKHUIl ypaH

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF; B MeTauIMueCKUH ypaH OCYIIECTBISETCS IOCPEACTBOM  €r0
BOCCTAHOBJICHUSI MaruveM (KpyITHbIC MapTUH) WK KalbllueM (Majble maptuu). Peakmus
OCYIIECTBIISAETCS TIPH TEMITepaTypax BBIIIe TOYKHY utaBienus ypada (1130°C).

CreumMa/ibHO  NpeAHA3HAYEHHbIE  WJIM  IOJATOTOBJIEHHBbIE  CHCTEMBI  JUIA
kouBepcuu UFg B UO,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO, MOXKET OCYIIECTBIIATHCS MIOCPEICTBOM OJHOTO M3 TPEX IIPOIIECCOB.
B nmepBom mpouecce UF¢ BoccTanaBnuBaetcst u rugapoiausyercs B UO, ¢ UCIONb30BaHUEM
Bojiopoaa U mapa. Bo Bropom mpomecce UFg rumponmu3yercss pacTBOpEHHEM B BOJE, JUIS
OCaXICHUS TUypaHaTa aMMOHUS T0OaBIISIETCS aMMHaK, a ANyPaHaT BOCCTaHABIMBACTCS B
UO, Bogopoaom npu temneparype 820°C. Ilpu tpetbem mporiecce razoodpaszubie UFs,
CO, u NH; cmemmBarorcst B Bojie, 0Cax1ast ypaHWIKapOOHAT aMMOHUS. Y paHIIKapOoHatT
aMMOHHS CMEIIMBACTCSI ¢ TapoM M BomopoaoM nipu Temmeparype 500-600°C  mist
npousBoactsa UO,.

Konepcusa UFg B UO, yacto OCyLIECTBISETCS Ha NEPBOH CTYyNEHH YCTAHOBKH IO
M3TOTOBJICHUIO TOILJIMBA.

CnenuanabHO npeaHa3HAYEHHBIE W MOArOTOBJEHHbIE  CHCTEMbI IS
kouBepcuu UF¢ B UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTcs mocpeicTBOM BOCCTAHOBJICHHUSI BOJIOPOJIOM.
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