(H)1AEA

Amay oas mupa: nepasie nOIgera
1957-2007

NHdopMauMOHHBbIA LUMPKYNA
Cb p L L p y p INFCIRC/504/Add.1
Date: 18 July 2007

General Distribution
Original: English, Russian

[ononHutenbHbIN NpoTOKoN K CornaweHunto
mvexay Pecnybnukon KasaxcrtaH u
MexgyHapoaHbIM areHTCTBOM N0 aTOMHOM
SHEpPrMn o NPUMEHEHUN rapaHTuUin B CBA3N C
[loroBopoM O HepacnpoCTpaHEHUN AOEPHOro
OPYXUS

1. Tekcr HomomautenpHoro mpoTtokona k Cormamenuro Mexay PecrmyoOnukoit Kazaxcran u
MexayHapoIHbIM areHTCTBOM 10 ATOMHOM 3HEPIMH O NPUMEHEHUH FapaHTHi B CBsi3U ¢ JIoroBopoM o
HEPACTIPOCTPAHEHHH  SIEPHOTO OPYXHA' BOCIPOM3BOAMTCS B  HACTOAIIEM JOKyMEHTE JUIS
nHpopManuu BceX wWieHOB. COBET YNMpaBJAIONUX OM00pWIT MaHHBIN JIOTMONMHUTETHHBIM POTOKOI
18 utons 2003 roga. On Obu1 oANHCcaH B Bene 6 geppanst 2004 roga.

2. B coorBerctBUu cO cTaTheil 17 JlOMONHUTEIHRHOTO TPOTOKOJA OH BCTYNMHI B cuiny 9 mas
2007 rona, B IeHb, Koraa ATeHTCTBO nouy4yuio oT KazaxcrtaHa NMCbMEHHOE YBEIOMIIEHHE O TOM, YTO
3aKOHOJIaTeNIbHbIE M KOHCTUTYIIMOHHBIE TpeboBaHus KazaxcraHa, HEOOXOAMMBIE Il BCTYIUICHUS B
CUJTY, BBITIOJTHEHBI.

! Bocmpomssenero B nokymente INFCIRC/504.



INFCIRC/504/Add.1
Annex

[onornHuTtenbHbIN NpOoTOKOoN K CornaweHunto
mvexay Pecnybnukon KasaxcrtaH u
MexgyHapoaHbIM areHTCTBOM N0 aTOMHOM
9Heprum o NPUMeHeHnUn rapaHTUn B CBA3U C
[loroBopOM O HepacnpocTpaHeHUN aO0epHOro
OPYXUS

[TIPUHUMAS BO BHUMAHUE, uro Pecnybnuka Kazaxcran (B manmbpHeWIeMm
umenyemass “‘Kazaxcranom™) u MexayHapoiHOE areHTCTBO 10 AaTOMHOW 3Hepruu (B
JaybHEHIIIeM UMeHyeMoe "ATeHTCTBOM") SBIISIOTCS yaacTHUKaMU CorJialeHus 0 IpUMEHEHHH
rapaHtiuii B cBsi3u ¢ JloroBopoM O HEpacHpOCTPAHEHWH SIEPHOTO OpYXkHsl (B JajbHEHIIEM
nmenyemoro "CormnaiieHuem o rapantusx'), KoTopoe BCTymwio B cuiny 11 aBrycra 1995 rona;

YUUTBIBAS >xenanue MeXIyHapOIHOIO COOOIECTBa elle Oosiee YKPEIUTh PEeXUM
AZIEPHOTO HEPACIPOCTPAHEHHUS ITyTEM MOBBIIEHHS ICHCTBEHHOCTH U 3()(EKTUBHOCTH CUCTEMBI
rapaHTuil ATeHTCTBA;

HAIIOMUMHAS, uro AreHTCTBO HpH OCYILIECTBJIECHWHM TIapaHTUH JOJDKHO YYUTHIBATH
HEOOXOIUMOCTb: M30€eraTtb CO3AaHUS MPENATCTBUA SKOHOMHUYECKOMY M TEXHOJOIMYECKOMY
pasButHio KazaxcraHa WM MeXIyHapOAHOMY COTPYIHHYECTBY B OOJIACTH MHUPHOH siiepHOM
NeATeNIbHOCTH;,  COOJIIOAATh JEWCTBYIOIIME IOJIOKEHHS B OOJIACTH OXPaHBI 37I0POBB,
0e301acHOCTH, (PU3MYECKO 3aIUTHI, @ TAKXKE APYTUE NSHCTBYIOMINE TpeOOBaHUs O€30MaCHOCTH
¥ [IpaBa OTJEJbHBIX JMIL; U MPUHUMATh BCE MEPHI 10 3aLIUTE KOMMEPYECKUX, TEXHOIOTHYECKUX
¥ TIPOMBIIUICHHBIX CEKPETOB, a TaKXKe IPYroil KOH(UACHIMAILHOH HH(pOpMAIMU, KOTOpas
CTaHOBUTCS €My U3BECTHOI;

[NTPUHUMAA BO BHHMMAHHME, d4ro w4acrora NpOBEAEHUS UM HHTECHCHBHOCTb
MepONpUATUI, yKa3aHHbBIX B HacToseM [Iporokorne, OyayT noanep KuBaThCsi HA MUHUMAJIbHOM
YPOBHE, COOTBETCTBYIOILIEM €M TMOBBIIICHUS JEUCTBEHHOCTH M 3()(HEeKTHBHOCTH TapaHTUI
ATeHTCTBa;

HACTOAIINM Kazaxcran u ATEHTCTBO COIIACHIIMCH O HAYKECIICTYOIIEM:



CBA3b MEXAY HACTOAIIUM NPOTOKOJIOM U COI'JIAINIEHUEM O

IF'APAHTUSAX

Crartpi 1

[Tonoxenus CornameHuss 0 rapaHTUsX MPUMEHSIOTCS K Hacrosiemy [Iporokony B Toit
Mepe, B KaKOM OHM COOTBETCTBYIOT IOJIOXKEHHUAM HacTosuiero IIpoTokosma u cOBMECTHMSI ©
HUMH. B ciydae mnporuBopeunss mexay mnonoxeHusMu CornameHus O TapaHTUsAX H
TIOJIO’KEHUAMU Hacrosiero IIpoTokona npuMeHsroTes nonokenus Hacrosero IIporokona.

INPEJOCTABJIEHUE UH®OPMAIINHN

Cratpg 2

a. KasaxcraH npeocTasisier ATeHTCTBY 3asiBIICHUE, COJICpIKAIIICe:

i)

iii)

OOmee onwcanne u WHGOPMALMIO, YKA3bIBAIOIIYID MECTO IPOBEICHUS
OTHOCSIIUXCS K SJACPHOMY TOIUTMBHOMY ITUKITY HAyYHO-HCCIICIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX Pa0OT, HE CBSI3aHHBIX C SACPHBIM MaTepHajoM,
OCYIIECTBISIEMBIX TJE-TH00, KOTOPbIe (PMHAHCUPYIOTCS, TIOMYYMIH KOHKPETHOES
paspelieHue WIA KOHTPOJIMPYIOTCS WM  OCYIIECTBISIIOTCA OT HMEHU
Kazaxcrana.

OmnpeneneHHyt0  ATEHTCTBOM Ha  OCHOBE  OXKMJIAeMOI'O  TOBBIIICHMS
NEeWCTBEHHOCTH WM 3((EKTUBHOCTH W corjacoBaHHyro ¢ Kaszaxcranom
uH(popMaLMIO O Kacarolleicss rapaHTUi SKCILTyaTallMOHHOM JIESITeIbHOCTH Ha
YCTaHOBKAaxX U B MCCTAaX HAXOXICHHA BHC YCTAHOBOK, I'IC 0OBIYHO HCIOJIB3YCTCA
SIIEPHBIA MaTepUal.

OOmee omucaHve KaXIOro 3HaHUS Ha KaXOOM IUIOMIALKe, BKIIIOYAsl €ro
WCIIOJIb30BaHKE, M, €CJIM 3TOTO HEAOCTATOYHO, - OMHCAHUE €0 COJIEP’KUMOTO.
DTO ONMCaHKE BKIIOYAET KapTy TAKOW IUIOIIA IKH.

Ornucanue MacmTaba onepanyi Ui KaXIOro MeCTa HaXOXKICHHsI, UMEIOIIEro
OTHOLIEHUE K JEeATENbHOCTH, yKa3aHHOW B Ilpwinoxenuu [ k Hacrosmemy
[Ipotokomy.

Wudopmanuio, yKa3bIBaIOIIyl0 MECTO HAXOXKIEHHs, HKCIUTyaTallMOHHOE
COCTOSIHUE U OLICHOYHBIE T'OJIOBBIE MPOM3BOJCTBEHHbIE MOIIHOCTH YpPaHOBBIX
PYOHUKOB H OOOTaTUTENbHBIX YCTAaHOBOK M TOPHEBBIX OOOTaTUTEIBHBIX
YCTaHOBOK U CYILECTBYIOLIUI TOJOBOH 00bEM MPOU3BOACTBA TAKUX PyIHUKOB U
o0oraTuTeNbHbIX ycTaHOBOK i Kazaxcrana B uenoM. Kasaxcran
IPEAOCTABISIET O 3allpocy ATEHTCTBA JIaHHBIE O CYLIECTBYIOLIEM TI'0OJJOBOM
0o0beMe MPOU3BOJCTBA OTAEIBHOIO PyJHHKA WIM 00OraTUTEIbHONW YCTAHOBKH.
[IpenocraBnenue 31oil MHpOpMaIMK He TpeOyeT BEAEHUs MOJIPOOHOro yuera
AJIEpHOTO MaTepuaa.



vi)

Wudopmaiuio 0THOCUTEITFHO UCXOTHOTO MaTepHaia, KOTOPhIA elie He JOCTUT
COCTaBa M YHUCTOTBI, KOTOPBIE NENAIOT €ro IPUTOAHBIM Il WU3TOTOBJIECHUS
TOILIMBA WJIK M30TOITHOTO 00OOTaIIeHNS, BKITIOYAIOIIYIO:

a)

b)

KOJIMYECTBA, XMMUYECKUI COCTaB, UCIIOJIb30BAHUE WU IIPEIIIOIAraeMoe
UCIIOJIb30BAaHNUE TAaKOrO MaTEepHalla, HE3aBUCHMO OT €ro sJEpHOr0o WU
HEAJICpPHOTO HCIIOJb30BaHMA, JUI KaXJOTO0 MECTa HaxXOXICHUS B
Kazaxcrane, B KOTOpOM Takoil MaTepuai MPUCYTCTBYET B KOJIUYECTBAX,
MPEBBIIAIOIINX JECATh METPUYECKHX TOHH ypaHa H(WIM) JBaJLATh
METPUYECKUX TOHH TOpMs, a Uil JPYIMX MeECT HaxOXJICHUS C
KOJIMYeCTBaMU 0o0Jiee OJJHOM METPUYECKON TOHHBI - OOIIEe KOJINYECTBO
s KazaxcraHa B LesoM, eciii 3TO 00liee KOJIMYECTBO MPEBBIIAET
JECATh METPUUYECKMX TOHH YypaHa WIM JBajJlaTh METPUUYECKUX TOHH
topust. IlpemocraBnenue 31Ol wuH(popMmanuu He TpeOyeT BeIeHUS
HOAPOOHOTO yYeTa sIepHOr0 MaTepHana,;

KOJIM4YCCTBA, XHMUYECKUA COCTaB | IIYHKT Ha3HA4YCHHA KaH(I[Oﬁ
3KCHOpTHOI71 nmocraBkin u3 Kazaxcrama Takoro Marcpuajla  JJId
KOHKPETHBIX HEAACPHBIX ueneﬁ B KOJIMYECTBAX, MPECBLIIIAIOIINX

(1) JIECATh METPUYECKUX TOHH YpaHa, WU ISl MOCIEA0BATEIbHBIX
SKCHOPTHBIX MOCTAaBOK ypaHa u3 Kaszaxcrana B OHO M TO ke
roCy1apcTBO, KaXKaasi U3 KOTOPBIX MEHEE JIECATH METPHUECKUX
TOHH, HO CyMMa KOTOPBIX TPEBHIIIAET ICATh METPHUIECKUX TOHH
B TEUCHUE IO/,

2) JIBaaLaTh METPUYECKUX TOHH TOpHS, HWIN I
MOCJIEI0BATENIbHBIX SKCIIOPTHBIX NOocTaBOK Topus u3 Kazaxcrana
B OHO M TO € TOCYJapCTBO, KakJas W3 KOTOPHIX MEHee
JBAIIATH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX IpPEBBIIIAET
JIBA/IIIaTh METPUYECKUX TOHH B TEUCHHUE T0O/1a;

KOJIM4YECTBA, XUMUYECKUN CcoCTaB, MECTO HaAXOXICHHA B HACTOAIICC
BpEMs U HCIIOJB30BAHHUC WJIM IPEANOIaracMoc MCIO0JIb30BaAHUC Ka)KHOﬁ
HMHOpTHOfI noctaBku B KazaxcraH Takoro MarepHralia Ijis1 KOHKPETHBIX
HCAOCPHBIX Heﬂeﬁ B KOJIMYECTBAX, MPCBLIIITAIOIINX:

(1) JIECATh METPUYECKUX TOHH YpaHa, WU IS MOCIEN0BATEIbHBIX
MMITIOPTHBIX MOCTABOK ypaHa B Ka3zaxcraH, Kaxkaasi U3 KOTOPBIX
MEHEE JIeCATU METPUYECKUX TOHH, HO CyMMa KOTOPBIX
MPEBBIIIAET JECATh METPUYECKUX TOHH B TEUEHUE TOJIA;

2) IBaaLaTh METPUYCCKUX TOHH TOpHS, WIN IS
MOCJIEI0BATENIbHBIX MMIOPTHBIX MOCTaBOK Topusi B Kaszaxcraw,
KaK7asi U3 KOTOPBIX MEHEEe NBajIlaTH METPUYECKHX TOHH, HO
CyMMa KOTOPBIX TPEBBIINIACT JABAIATh METPUYECKUX TOHH B
TEUEHHE Io/a;



vii)

vii)

Ipu TOM IMOHMMAaHWH, YTO MPECACTABIICHUC HHq)OpMaIII/II/I 0 TakOM MaTcpuajc,
NpeJHa3HaYeHHOM JUIsl HESIEPHOTO HCIOJIB30BaHUS, MOCIE TOro KakK OH
JOCTHUTHET OKOHYATEILHOM (I)OprI CBOCTO HCAINCPHOTO HUCIIOJIB30BAHUA, HE
TpedyeTcs.

a) MH(QOPMALIMI0 OTHOCUTENBHO KOJIMYECTB, BUJOB MCIIOJIb30BAHUS U MECT
HAXOXKJEHUS SJIEPHOTO MaTrepHuaia, OCBOOOXKIEHHOIO OT TapaHTUil B
COOTBETCTBHH cO cTaThell 36 CornameHus o rapaHTHsX;

b) UH(POPMAIIUI0 OTHOCUTEIILHO KOJIMUYECTB (KOTOpast MOXKET UMETh (hopMy
OLICHOK) M BHOB WCIIOJB30BAaHUS B KaXIOM MECTe HaXOKICHUS
A7IEPHOTO MaTepHaia, OCBOOOXKICHHOIO OT FApaHTUI B COOTBETCTBHHU CO
cratbeit 35 b) Cornamenust o rapaHTHAX, HO €IIe He HaXOJILErocs B
OKOHYATeNIbHON  (opMe I HEesepHOTO  WCIONB30BaHUS, B
KOJIMYECTBAX, MPEBBIIIAIONIMX YyKa3aHHble B craThe 36 CornamieHus o
rapantusix. [IpemocraBnenue 3Tol mHpOpManMu He TpeOyeT BEICHUS
HOAPOOHOTO yYeTa siIEPHOro MaTepuana.

WHdpopmaruio OTHOCUTENBHO MECTa HaXOXKACHUS WM JalbHenIel o0paboTku
OTXOJIOB CPE/IHEr0 MJIM BBICOKOTO YPOBHS aKTUBHOCTH, COJICP)KAIIMX TUTyTOHUH,
BBICOKOOOOTAIlIEHHbI YpaH WK YpaH-233, B OTHOIIEHUH KOTOPbIX IPUMEHEHUE
rapaHThii OBUTIO TPEKPAIIEHO B COOTBETCTBHM cO cTarheid 11 CornameHnus o
rapanTusx. Jis nenu naHHoro myHkTa "nmanbHeimas oOpaboTka" He BKIIOYAET
MEepeyNakoBKy OTXOJOB WIM WX JajbHeillee KOHIUIMOHUPOBAaHHE, He
npeycMaTpUBalollee pa3aeseHus JIEMEHTOB, /ISl XpaHEeHHs WM 3aXOPOHEHUS!.

Crenyromtyto MH(GOPMALMIO OTHOCUTEIBHO COINIACOBAHHOIO OOOPYIOBaHUS U
HEsZICpHOr0 MaTepuala, rnepedrcieHssiX B [lpunoxenun II:

a) O KaXKJI0M BKCHOpTHOP’I rocraBke u3 Kazaxcrana Takoro 060py,u0BaH1/m
U MaTtcpuajia: I/II[CHTI/I(l)I/IKaHI/ISI, KOJIMYCCTBO, MECTO IpCAIoIaracMoro
HCITIOJIb30BAaHUA B ToCyaapCTBE-IIOJIYydaTelIc u Jara Z0)051 B
COOTBCTCTBYIOIIUX CIIydadX OKuJAacMmad Aara BKCHOpTHOﬁ IIOCTaBKH,

b) N0 KOHKPETHOMY 3ampocy ATeHTCTBa, MoATBepxkaeHue Kaszaxcranom
KaK HMIIOPTHPYIOIMIMUM TOCYAapCTBOM HH(OpMALMK OTHOCHUTEIHHO
JKCIOpTa Takoro obopyaoBaHus U Marepuana B Kazaxcraw,
IIPEOCTABIEHHON ATEHTCTBY JPYTUM IOCY1apCTBOM.

OO01mye miaHbkl Ha TPEACTOSIINN TeCATHICTHUHN TIEPHO/I, UMEIOIINE OTHOIIICHHUE
K Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IMKJIA (BKJIIOYAs IUIAHUPYEMbIS
OTHOCSIIUECS K SACPHOMY TOILUTUBHOMY ITMKJITY HAy4YHO-HCCIICJOBATEIbCKHE W
OTIBITHO-KOHCTPYKTOPCKHE paboThl), Koraa OHU YTBEPKICHBI
COOTBETCTBYIOLIMMH KOMIIETEHTHBIMH OpraHaMu B Kazaxcrane.

Kazaxcran npunaraer Bce pasyMHbBIE YCHIIHS, C TEM YTOOBI MPENOCTABUTH ATEHTCTBY
CJIEYIOITYI0 MH(POPMAIIHIO:



1) obmiee onmcaHue ¥ WHPOPMAIUIO, YKA3BIBAIOIIYID MECTO IPOBEICHUS
OTHOCSIIUXCA K SAEPHOMY TOIUTUBHOMY IIUKIIY HAy4YHO-HCCIENOBATENBCKUX U
OTBITHO-KOHCTPYKTOPCKUX pabOT, HE CBSA3aHHBIX C SACPHBIM MaTepHaJIOM,
KOTOpBbIE KOHKPETHO OTHOCSTCS K OOOraimieHuro, TepepadoTKe sIepHOTrO
TOIUIMBA WM K 00pabOTKEe OTXOIOB CpPEAHEro WM BBICOKOTO YPOBHS
AKTUBHOCTH, COJICP)KAIIMX TIUTyTOHWM, BBICOKOOOOTAIIEHHBIA YpaH WIH
ypaH-233, ocymecTBasieMbIXx rae-mu060 B Kazaxcrane, HO KOTOpble He
GUHAHCHPYIOTCS, HE TOJNYYMIM KOHKPETHOTO  pa3pelieHus Wi  He
KoHTpoimpytoTrcsi KazaxctaHoM WM HE OCYHIECTBISIFOTCS OT  HMMEHHU
Kazaxcrana. J{nst nenu naHHoro myHKTa "oOpaboTka" OTXOJOB CPEIHEro Wiu
BBICOKOTO YpPOBHSI aKTMBHOCTH HE BKJIIOUAET TEPEYMaKOBKY OTXOAOB WMJIM HX
KOHJIMIIMOHUPOBAaHUE, HE MpPEeIyCMaTPHUBAIOIIECE pa3JeNiCHHUs 3JI€MEHTOB, s
XpaHEHUs WU 3aXOPOHEHUSI.

i) olmiee omucaHue JESTENbHOCTH M CBEICHHA O JIMIE WIM OpraHU3alluy,
OCYIICCTBIISIONINX TaKylO JEATEIbHOCTh B OMPEICICHHBIX ATEHTCTBOM MECTax
HaxXOXKJIEHUS 3a MpelelaMy IUIOLAJKH, KOTOpble, MO MHEHHIO ATEHTCTBA,
MorIM Obl (PYHKIIMOHAILHO OBITH CBSI3aHBI C JESITETBHOCTBIO Ha ATOH IUIOMIAIKE.
[IpenocraBnenre Takoil WHPOpPMAIMU SBISETCS TMPEAMETOM KOHKPETHOTO
3arpoca AreHTcTBa. OHa MPEAOCTABISAETCS B KOHCYJIbTAMU C ATEHTCTBOM U
CBOEBPEMEHHO.

ITo 3ampocy ArentctBa Kaszaxcran maeT yTOYHEHHMS WM pa3bsCHEHUS JHOOOH
MH(pOpPMaLIUK, IPEJOCTABICHHON B COOTBETCTBHU C HACTOSAIIEH CTaThell, B TOW CTENEHH,
B KOTOPOW OHA MMEET OTHOLIECHHUE K LI€IM TapAHTHH.

Cratps 3

Kazaxcran npenocrabisier AreHTCTBY B TeueHue 180 aHel mocie BCTYIUIEHHUS B CHILY
Hacrosimero [Iporokona nHPOpPMAIINIO, O KOTOPOW TOBOPUTCS B CTaThe 2.a 1), iii), iV),
V), vi) a), vil) ¥ X) 1 B cTaTbe 2.b 1).

Kazaxcran mnpenocraBisger ATreHTCTBY A0 15 Mas KaxIoro roga OOHOBJIEHHYIO
uH(pOpMalIo, 0O KOTOPOH FOBOPUTCS B MYHKTE a. BBIIIE, 32 MEPUOJ, OXBAThIBAIOLINI
NPEIIeCTBYIOIINIA KalleHaapHblid rof. Ecim panee mpenocraBieHHas HWHQPOpMAIMs
ocTanack 6e3 n3meHeHui, Kasaxcran yBegomisier 00 3TOM.

Kazaxcran mnpenocraBnser AreHTcTBY 10 15 Masg kaxkaoro roga HHGOpMaIMIO,
OTIpEIeNICHHYIO0 B CcTaThe 2.a.vi) b) U ¢), 3a MepHuo/i, OXBaTHIBAIOIIUI MPEAIIECTBYOIINI
KaJICHIapHBIA TOJI.

Kazaxcran exxeKBapTaibHO MPEIOCTABISAET ATCHTCTBY HH(POPMAIIHIO, ONIPE/ICIICHHYIO B
crathe 2.a.iX) a). OTa uHpOpPMANUS TPEAOCTABISICTCS B TCUCHUE IIECTHICCATH JTHEH
TMIOCJIe OKOHYAHHSI KaXKI0TO KBapTaja.

Kazaxcran npenocrasisier AreHTCTBY HH(POPMAIINIO, OMIPEICIICHHYIO B CTaThe 2.a.Viil),
3a 180 mHElW 10 oCyIecTBICHHS AalbHeHel o0paboTku, U 10 15 Mas Kaxaoro rojaa



HHPOpPMAIIMIO 00 W3MEHEHHMSX MECT HaXOXJICHUS 3a T[EePHOM, OXBaTHIBAIOIIAI
MPEAIIECTBYIONN KaJe€HAAPHBIN ro.

f. KazaxcraH W ATEHTCTBO JOTOBApHBAIOTCS O BPEMEHH M YacTOTE MpPEJIOCTaBICHUS
uH(popMaLuy, ONpe/IeICHHON B cTaThe 2.a.11)).

g Kazaxcran mpenoctabnsier ATeHTCTBY MH(OPMAIUIO, ONPEIEICHHYIO0 B CTaThe 2.a.1X)
b), B TeUeHHE ECTUACCITH JHEH MOCIe MOCTYIUICHH 3apoca 0T ATeHTCTBa.

JTOTOJHUTEJBHBIN JOCTYI

Cratps 4

Hwxecnemytoliee npuMeHseTCsI B CBSI3U C OCYILIECTBICHUEM JIOTIOIHUTEIBHOTO JOCTYIA B
COOTBETCTBHH CO cTaTbel 5 Hacrosuiero [Iporokoa:

a. ATEHTCTBO HE CTaBUT LI MEXAaHUCTHMYECKHM WM CHCTEMaTHYECKU MPOBEPSThH
nHGOPMAITHIO, O KOTOPOI TOBOPHUTCS B CTaThe 2, OJHAKO ATEHTCTBO UMEET JIOCTYT K:

i)

iii)

TF000My MECTy HaxOXJICHHUS, 0 KOTOPOM TOBOPHUTCS B CTaThe S.a. 1) WM ii), HA
BBIOOPOYHOI OCHOBE C IIENBI0 OOECIICUCHHUS] YBEPEHHOCTH B OTCYTCTBHH
HE3asBJICHHBIX SICPHOTO MaTepuaa u JesiTeIbHOCTH;

Jr000My MECTy HaxXOXJIEHHS, O KOTOPOM TOBOPHUTCS B cTaThe S5.b. mmu c., B
LEeNAX PELICHWsT BOIPOCA, CBS3aHHOIO C IPaBWIBHOCTBIO M IOJHOTOU
uH(popMaLuK, MPEAOCTaBICHHOW B COOTBETCTBUU CO CTAaTheW 2 WM B LEJAX
YCTpaHEHUsI HECOOTBETCTBUSL, CBA3aHHOTO C 3TOM MH(popMaLueii;

Tr000My MECTY HaXOKAEHHUsS, 0 KOTOPOM TOBOPHUTCS B CTaThe S5.a.1il) B TOH
CTENECHH, B KOTOPOW 3TO HEOOXOAMMO ATEHTCTBY JUIsi TOATBEP)KICHUS LIS
neiel rapaHtuii 3asBneHus KasaxcraHa o cTaTyce YCTQHOBKM HJIM MeCTa
HAXOKJCHUSI BHE YCTAHOBOK, TJie paHee OOBIYHO HCIIONb30BAJICS SICPHBIN
Marepual, Kak CHITBIX C KCILTyaTaluy.

3a HCKIIOYEHHEM CIy4aeB, YKa3aHHBIX B IIyHKTE il) HIDKE, ATEHTCTBO
HarpasisteT KazaxcTany npeBapuTebHOE yBEJOMIICHHE O JOCTYTIE 110 KpaiHen
Mmepe 3a 24 yaca;

B OTHONICHWM JOCTyna K JrOOMy MeCTy Ha IUIOIAIKE, KOTOPBIHA
3alpanIMBaeTCs B COUETAaHHM C TOCEIICHUSMH Uil TIPOBEPKU MH(POPMAIMU O
KOHCTPYKIIUHM WJIM C WHCHEKIUSAMH JJIsl CHCIUATBHBIX IeIeH WM OOBIYHBIMH
WHCIICKIMSMH Ha ATOH IDIOIIAJKE, CPOK MPEABAPUTEIBHOTO YBEOMIICHHUS, CCITH
ATreHTCTBO OOpaliaercsi ¢ 3ampocoM 00 3TOM, COCTABIISET, MO KpalHEl mepe,
JIBa Yaca, OJHAKO B HCKJIFOUUTEIBHBIX OOCTOSTENBCTBAX, MOXET COCTABUTH
MEHee JIByX 4acoB.



HpeI[BapI/ITeJH)HOG YBCAOMIJICHHUEC HAIpPaBEICTCA B IIMCBMCHHOM BHIAC W B HEM
KOHKPCTHO YKa3bIBAIOTCA INPHUYHUHBI OOCTYIIA U ACATCIBHOCTb, KOTOPAsA JOJLKHA OBITh
OCYIICCTBJICHA BO BPEMS TaKOI'O JOCTYIIA.

B cimyuyae Bompoca WM HECOOTBETCTBUS ATCGHTCTBO mpepocrtaBisier Kazaxcrany
BO3MOXKHOCTh JaTh Pa3bsCHEHHE U CIIOCOOCTBOBATH PEIICHHUIO ATOTO BOIPOCA WIIU
YCTPaHEHUIO TOTO HECOOTBETCTBHs. Takas BO3MOXKHOCTB OyJeT MpeAoCTaBIISATHCS 10
HaTpaBJICHHsI 3alpoca O JOCTYIIE, €CIM TOJbKO ATEHTCTBO HE COUTET, UTO 3a/IepPKKa B
MPEIOCTABIICHUH JIOCTYTIa, BO3MOKHO, HAHECET YIIepO IEeITH, C KOTOPOW 3aIpaniiBaeTcs
9TOT JocTyn. B moOoM ciydae ATEHTCTBO HE JellaeT KaKUX-JIMOO BBIBOJIOB B
OTHOIICHWU BOMPOCAa WJIM HECOOTBETCTBUS JI0 TeX ToOp, moka Kazaxcrany He Oymer
MpeIOCTaBIICHA TaKasi BO3SMOXKHOCTb.

Ecimn ¢ Ka3axcTtaHoM He TOCTMTHYTO MHOM JOTOBOPEHHOCTH, JIOCTYI OCYILECTBIISIETCS
TOJIBKO B T€YEHHE OOBIYHOIO paboyero JHs.

KazaxcraH umeeT mpaBo Ha CONPOBOXKIEHHWE HHCIEKTOPOB ATEHTCTBA BO BpeEMs
JocTyna mpencraButensiMu KazaxcraHa @Ipu YCIOBMM, YTO 3TO HE 3aJepXKHUBAET
BBINOJIHEHUE HMHCIEKTOpaMH CBOMX (YHKIMH WIM MHBIM O0pa3oM HE NpEensTCTBYET
TOMY.

Cratbs 5
Kazaxcran nmpefocTapisier ATEHTCTBY JOCTYII K:
1) JTH000MY MECTY Ha TUTOIIAIKE;

i) JTr000My MECTy HaXOXKIEHUs, onpeseraeHHoMy KazaxcTaHoM B COOTBETCTBUHM CO
cTaThbeil 2.a.v)-viii);

iil) 000 CHSITOM € AKCIUTyaTalliy YCTAaHOBKE WM CHATOMY C 9KCILTyaTallil MECTY
HAXOXKJICHUSI BHE YCTAHOBOK, T paHee OOBIYHO HCIIOJB30BAJICS SIICPHBIN
MaTepua.

Mr000MYy MECTy HaxOXKICHUs, onpeneieHHOMY Ka3axcTaHoM B COOTBETCTBHH CO
cratbeii 2.a.1), craTheid 2.a.iv), cratheil 2.a.ix)b) wiam craThei 2.b., MOMHMO TEX, O
KOTOPBIX TOBOPHUTCS B MYHKTE a.1) BBIIIIE, P YCJIOBUH, 4YTO, eciii Ka3zaxcraH He uMeeT
BO3MOXXHOCTH TMPEJOCTaBUTh Takod jgoctyn, KaszaxcraH mnpuiaraeT Bce pa3yMHBIC
YCHITHSI JIJISL HE3aMEUTUTEIILHOTO YIOBJICTBOPEHUS TPeOOBaHMA ATSHTCTBA C TTIOMOIIBIO
WHBIX CPEJICTB.

M000MYy MeCTy HaxOXJIEHHsl, ONpeleleHHOMY ATEHTCTBOM, MOMHMO Te€X MeCT
HAXOXKICHUS, O KOTOPBIX TOBOPUTCS B MYyHKTax a. U b. Bblle, B IeNsX 0TOOpa mpod
OKpY>Karolled cpeibl B KOHKPETHOM MECTE HAXOXKJIEHHUS TMPHU YCIOBUH, 4YTO, €CIIU
Kazaxcran He umMeeT BO3MOKHOCTH MPEAOCTaBUTh TakoU AocTyn, Kazaxcran npuiaraet
BCE pa3yMHblE YCWIHS Ui HE3aMe[UIUTENIbHOTO yIIOBIETBOpEHUs] TpeOoBaHU
ArenTcTBa B IMpUJICKAIUX MECTaX HAXOXKIACHHWA WJIN C ITIOMOIIBIO MHBIX CPCIACTB.



Cratps 6

[Ipu ocymiectBieHMH CTaTbu S ATEHTCTBO MOXKET BBINOJHATh CJEIYIOININE BUJIbI
JIEeSITEIHHOCTH:

a. B ortHomeHuu noctyna B COOTBETCTBHMM CO CTaThed 5.a.1) WM 1i1): BHU3yaJlbHOE
HaOmozienne, oTOop Mpo0 OKpy»Karolleil cpeapl;  HMCIOJIb30BaHUE YCTPOMCTB Ui
OOHapyXeHHMsT W W3MEpeHMs paJualuy; OleyaThblBaHUE U TNPHUMEHEHHE JpPYTHx
UACHTU(QUUIUPYIOMINX U YKa3bIBAIOIIMX HA BMELIATEIbCTBO YCTPOMCTB, OMpPEAEICHHBIX
B JIONONHUTENbHBIX TOJNIOKEHUSIX; W NPUMEHEHHE JPYIMX OOBEKTHBHBIX MeEp,
TEXHUYECKasi OCYIIECTBUMOCTb KOTOPBIX ObUla IOATBEPXKIEHA M HCIOJIb30BaHUE
KOTOpBIX ObLIO corinacoBaHo COBETOM YNpPaBILIOUMX (B AadbHEHMIIEM HMEHYEMbIM
"CoBerom") 1 nocine KoHCynbTauil Mexxay AreHrcTBoM 1 Kazaxcranowm.

b. B oTHoOmIeHNH n0CTyMa B COOTBETCTBUHM CO CTaThell 5.a.il): BU3yallbHOE HAOMIOJICHHE;
MOJICUET YUYCTHBIX SIMHMII SIIEPHOTO MaTepralia; Hepa3pylIalolie H3MEPeHUs U 0TO0p
po0; UCTOIB30BAHNE YCTPOMCTB ISl OOHAPYKEHUSI U U3MEPEHUS PaUaIiN; U3YUCHHE
VYETHBIX JOKYMEHTOB, KACAIOIIMXCS KOJMYECTBA, MPOMCXOXKICHHUS M Pa3MEICHHS
MaTtepuana; oTOOp mMpoO OKPY’KAIOIIEH CPebl; U MPUMEHEHUE IPYTHX OOBEKTHBHBIX
Mep, TEXHUUYECKasl OCYIIECTBUMOCTh KOTOPHIX ObLla MOATBEPXKICHA M MCIIOIB30BAHUE
KOTOpBIX ObLIO cornacoBaHo COBETOM M MOCHE KOHCYJbTAUUM MeXAy ATEHTCTBOM U
Kazaxcranom.

C. B oTHOMIEHNN TOCTyTIa B COOTBETCTBUH CO CTaThel 5.b.: BH3yarpHOE HAOIIIOACHHE;
oTOOp MpoO OKpyXkarollel cpelbl; UCHOJIb30BaHHE YCTPOMCTB Al OOHApY)KEHHS U
M3MEPEHUs] paJuallii;, W3Y4YCHHE KAacCalolIMXCS TapaHTHi IPOM3BOACTBEHHBIX U
OTIPY30YHBIX YYETHBIX JOKYMEHTOB; W IpPUMEHEHHE JAPYI'MX OOBEKTHBHBIX Mep,
TEXHUYECKAs] OCYLIECTBUMOCTh KOTOPHIX ObUIAa MOATBEPXKICHA W HCIOJIB30BAaHHE
KOTOpBIX ObLIO cornacoBaHo COBETOM M MOCHE KOHCYJbTAUUM MeXAy ATEHTCTBOM U
Kazaxcranom.

d. B oTHOmIeHUM mOCTymma B COOTBETCTBHUHM CO CTAaThel 5.c.. 0TOOp MpoO OKpyIKaroriei
Cpenabl U B ciydae, €Clid pe3yJbTaThl HE MO3BOJISIOT PEHIUTh BONPOC WM YCTPAHUTH
HECOOTBETCTBUE B MECTE HAXOXK/IEHUSI, ONPEACICHHOM ATEHTCTBOM B COOTBETCTBHHU CO
cTaThei 5.C., UCHOJIb30BAaHUE B 3TOM MECTE HAXOXJIECHHUSI BU3YaJbHOTO HAONIOJICHMS,
YCTPOMCTB 1 OOHAPY>KEHUS U U3MEPEHUS PAJHallii U IPUMEHEHHUE 110 COTIIACOBAHUIO
Mexay KazaxctaHom U AreHTCTBOM APYTMX OOBEKTHUBHBIX MEp.

Cratps 7

a. ITo mpocrbe Kaszaxcrama ArentctBo M Kaszaxcran noroBapuBaiOTCS B OTHOIICHHU
perympyeMoro J0CTyna B paMkax Hactosmero IIporokona ¢ 1enbo nperoTBpaiieHus
PACKPBITUS YyBCTBUTEIBHON C TOUKH 3pEHHS SAEPHOTO pacpocTpaHeH s HH(popMaLu,
BBITIOJIHEHHsI TpeOoBaHMI 0€30MacHOCTH WK (U3MYECKONW 3aIIUTBl WIA C LENBI0
oOecrieueHus] 3alUThl HAXOSIICHCS B YaCTHOW COOCTBEHHOCTH WM KOMMEPYECKH
qyBCTBUTENbHON MH(OpManuy. Takue JTOrOBOPEHHOCTH HE MPENATCTBYIOT ATEHTCTBY
OCYHICCTBIIATL ACATCIIBHOCTb, KOTOpasA ABJIACTCA HCO6XOZ[PIMOI71 JJIA obecreyeHust
yOenuTenbHOW YBEpEeHHOCTH B OTCYTCTBMU HE3asBJICHHBIX SAEPHOIO MaTepuana U



JEATEIbHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKICHUs, BKIIIOYAs pPEIICHHE JTH000ro
BOIIPOCA, OTHOCAIIErocs K IPaBWIBHOCTM M IOJHOTE HH(OpMALUM, O KOTOPOH
TOBOPUTCS B CTaTb€ 2, WM YCTPAHEHHE HECOOTBETCTBUS, OTHOCALIErOCs K OITOU
UHpOpMaLIUY.

b. Kazaxcran MOXeT TpH NperocTaBICHUH WH(POpMAUK, O KOTOPOH TOBOPUTCA B
cratbe 2, MH(POPMHPOBATH ATEHTCTBO O MeCTax Ha IUIOMAJKE WIA B MeCTe
HaXOXJICHHUS, HA KOTOPBIX MOXKET MPUMEHSTHCS PETYIUPYEMBI TOCTYII.

C. HO BCTYIUICHUA B CUITY JIFOOBIX HCO6XOI[I/IMBIX I[OHOJIHI/ITGJILHLIX MOJIOJKEHU I
Kazaxcran MoxeT HpI/I6€FHYTI) K PpCeryjmpoBaHuiO AJOCTyIla B COOTBETCTBUH C
IMOJIOKCHUSAMMU ITYHKTA a. BBIIIC.

Crartpsa 8

Hruro B Hacrosmem IlIpotokone He mnpenstcrByer KazaxcraHy IpenocTaBisiTh
ATEHTCTBY JOCTyI K MeCTaM HaxOXKACHUS B JIONOJIHEHHE K TEM, O KOTOPBIX T'OBOPHUTCS B
cTathsix 5 M 9, WM NpocUTh ATEHTCTBO O NPOBEICHMU JEATEIbHOCTU II0 IIPOBEPKE B
KOHKPETHOM MECT€ HaXOXKICHHs. ATEHTCTBO HE3aMEUINTENIBHO IPWIAraeT BCE pa3yMHbIE
YCUIIUS JUISL OCYIECTBIICHUsS AEHCTBUI B COOTBETCTBUH C TAaKOU MPOCHOOH.

Cratps 9

Kazaxcran mpenocraBiseT ATeHTCTBY JOCTYN K MECTaM HaXOXKACHUS, OMpeAelIeHHBIM
ATEHTCTBOM JJ1si 0TOOpa P00 OKpY’KaIOIIeH cpelibl Ha OOMUPHON TEPPUTOPHH, TIPU yCIIOBUH,
yto ecnu Ka3zaxcraH He MMeeT BO3MOXKHOCTH TPEIOCTaBUTh TaKOW AOCTyM, To Kasaxcran
mpujaraeT BCE pPasyMHbIE YCHIMS Ui YAOBJIETBOpeHUsT TpeOoBaHWMU ATEHTCTBA B
QITBTEPHATUBHBIX MECTaX HaXOXKIEHHsI. ATEHTCTBO HE 3alpallMBacT TaKOW JOCTYII JI0 TE€X IOp,
moka oToop mpod OKpy»KaroIei cpepl Ha OOMIMPHON TEPPUTOPHH U MPOIETypHBIE MEPhI IS
ero mpoBezicHUs He 0100peHb COBETOM M HE TIPOBEICHBI KOHCYJIBTAIIUH MEXTy ATEHTCTBOM U
Kazaxcranom.

Cratps 10
ArenrctBo uapopmupyet Kazaxcran o:

a. JlesaTenbHOCTH, OCYILECTBIEHHOW B paMmkax Hacroswmero IIporokona, Brirodas
NeSATEIbHOCTh B OTHOIIEHUH JIIOOBIX BOMPOCOB WM HECOOTBETCTBUM, KOTOpBIE
AreHTCTBO 10Beno a0 cBeneHus Kasaxcrana, B Ipefenax LIECTUAECATH AHEH IOCIE
OCYILIECTBJIEHUSI ATEHTCTBOM 3TOU EATEIBbHOCTH.

b. PesynpTatax AeATeNbHOCTH B OTHOLICHMU JIFOOBIX BOIPOCOB WM HECOOTBETCTBHIA,
KOTOpble ATEHTCTBO JI0BEJO A0 cBeleHUs KazaxcraHa, 10 BO3MOXXHOCTU CKOpEE, HO B
mo00M cilyyae B TEUYEHHE TPUALATH JHEH IMocjie TMOMydYeHUs: ATEHTCTBOM 3THX
pe3yJIbTaToB.

C. BBIBO,I[aX, KOTOPBIC OHO CACJIAJIO B PE3YJIbTATC cBOEH JCATCIIBHOCTH B COOTBCTCTBUU C
HaCTOAIIUM HpOTOKOJIOM. Takue BBIBOJbI MTPEAOCTABIIAIOTCA CIKCTOAHO.



HA3ZHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanbhblil aupektop yBenomusssier Kaszaxcran o0 yrBepxkneHun CoBeToM
JH000r0 TOHKHOCTHOTO JIMLA AN€HTCTBA B KQUECTBE MHCIIEKTOpA 110 TapaHTHSM.
Ecim Kaszaxcran He m3Bemaer I'eHepaibHOro AUPEKTOpa O CBOEM OTKIIOHEHHH
TaKOro JOJLKHOCTHOIO JIMLA Kak MHCIekropa A KaszaxcraHa B TedeHUe Tpex
MECSILIEB TOCIe TNOJIy4deHus yBedomiieHUsT 00 yrBepkaeHuu CoBeroM,
MHCIIEKTOp, O KOTOpPOM TakuM oOpa3oMm yBeromiieH KazaxcraH, cuuTaercs
Ha3zHaueHHbIM B KazaxcraH.

i) ['eHepanbHBI TUPEKTOP, OEHCTBYS B OTBET Ha MpochOy Kazaxcrana wmm 1o
COOCTBEHHOW WHUIMATHBE, He3amemuTenbHo uHpopMupyer Kazaxcran o0
OT3bIBE HAa3HAYCHHS JIFOOOTO JTOJPKHOCTHOTO JIMIA B KaYeCTBE MHCIIEKTOpa IS
Kazaxcrana.

b. VYBenomieHne, 0 KOTOPOM TOBOPHUTCSI B IIyHKTE a. BBILIE, CUUTAETCA IOITY4YEHHBIM
KazaxcraHoM depe3 cemb JHEHl mocie JaThl HalpaBiIeHUS ATEHTCTBOM TaKOI'O
yBenomieHus: Ka3axcraHny 3aka3HON KOpPECIOHICHIMEN.

BU3bI
Cratba 12

Kazaxcran B TeueHre 0IHOrO MecsLa Mociie MoTyueH s 3arpoca 00 3TOM, IPEI0CTaBISIET
YKa3aHHOMY B TaKOM 3aIlpOC€ Ha3HAYCHHOMY HMHCIIEKTOPY COOTBETCTBYIOILLYH) MHOTIOKPAaTHYIO
BBE3IHYIO/BBIC3IHYIO0 H(MJIHM) TPAaH3UTHYIO BH3bBI, KOTOpbIe TPEOYIOTCA JUIA OOeCTIeYeHHUs
UHCIIEKTOPY BO3MOXKHOCTM Bbe3a M IpeOblBaHMsA Ha Teppuropun KazaxcraHa B memsx
BhINOJHEHHs ero(ee) (yHkumil. JIroOble 3ampolieHHble BU3bl JEHCTBUTENIBHBI B T€UEHHE HE
MEHee OJIHOTO rojja M B Cllyyae HEOOXOAMMOCTH BO30OHOBJSIIOTCS B TEUYEHUE IepHOAa
Ha3zHaueHMs uHcnekTopa B KazaxcraH.
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JOINOJIHUTEJIBHBIE IMOJOKEHUSA
Cratps 13

B tex cmywasx, korma KazaxcraH wim AreHTCTBO yKa3blBalOT Ha HEOOXOIMMOCTh
OIpCACIINTL B I[OHOJ'IHI/ITGJ'II)HI)IX TIIOJIOKCHHUAX, KaKHUM 06pa30M CJICAYCT NPUMCHATH
Mephl, n3J10KeHHbIe B HacTosieM [Iporokone, Kazaxcran 1 AreHTCTBO COTTIaCOBBIBAIOT
TaKue I[OHOJIHI/ITGJILHLIG IIOJIOKCHHUA B TCUCHUC ACBAHOCTA L[Heﬁ MOCJIC BCTYIUICHUA B
cuity Hacrosuiero [Iporokona umm, B TeX ciaydasx, Korjaa ykazaHue Ha He0OXOAUMOCTh
TakuxX JIOMOJTHUTENBHBIX MOJOKEHUN AeTCsl MOCie BCTYIUIEHUS B CHJIy HACTOSILETO
[IpoTokona, - B TeUeHHE IEBIHOCTA JHEN MOCIIE JaThl TAKOTO YKa3aHUSI.

Jlo BCTymaeHuss B CHIy JHOOBIX HEOOXOIUMBIX JIOMONHHUTENBHBIX —MOJI0KEHUN
ATEHTCTBO HMeEET MPaBo MIPUMEHATh MEPBI, U3JI0KEHHBIE B HacTosmeM [ IpoTokone.

CUCTEMBI CBSI34
Crartns 14

Kazaxcran maer paspemieHne ATCHTCTBY CBOOOJHO HCIOJIB30BaTh IS CITYKEOHBIX
Heneil CcUcTeMbl CBA3M MEXIy UWHcekropamu AreHtctBa B Kasaxcrane wu
LleHTpabHBIMM  yupeXJeHUsIMA AreHTcTBa M(Win) PernonanbHbIME O1OpO, BKITFOYAs
nepeaady B HEABTOHOMHOM WJIM aBTOHOMHOM peXuMe MHGOPMAaLK, TOCTYHaloMEeH oT
YCTPOMCTB, YCTaHOBJICHHBIX ATEHTCTBOM B LENSX COXpaHEHUs (W) HaOIIOIEHHS,
WIN U3MEPEHHUS, U 00ECTICUHBACT 3alUTy TAaKOW CBSI3U. ATEHTCTBO I10CJI€ KOHCYJIbTalui
¢ Kazaxcranom umeer mnpaBO HCIIOJIb30BAaTh YCTAaHOBJIEHHBIE HAa MEXIYHAPOIHOM
YPOBHE CHCTEMBI NIPSMOW CBSI3M, BKJIIOYAsl CIYTHUKOBBIE CHUCTEMBI U JIPyTHE€ BHJIbI
JManbHeW cBsi3u, He ucnoibdyemble B Kazaxcrame. Ilo mpocbbe Kazaxcrana wimm
ATeHTCTBa MOJIPOOHOCTH, KAacaIOIIMecsi OCYIIECTBICHUSI ATOTO MyHKTa B OTHOIICHUU
nepesayd B HEAaBTOHOMHOM WJIM aBTOHOMHOM PeXHMe HH(POPMALIUH, OCTYAIOLIEH OT
YCTaHOBJICHHBIX ATEHTCTBOM YCTPOICTB COXpaHEHHs] W/HIW HaOIIOAEHUS WIN Ui
U3MEPEHUH, ONpeAesoTCA B JlOMOIHUTENBHBIX MOJI0KEHUSIX.

[lpu ycraHOBiIEHWH CBSI3M W Tiepenade WHQOpMAIUK, KaK 3TO MpeayCMaTpPUBAcTCs B
MYHKTE a. BBIIE, HAUISKAIIHMM 00pa3oM YYHUTBIBAETCS HEOOXOIMMOCTh OOCCIICUCHUS
3aIUTHl HaXOJSIIEHCS B YaCTHOW COOCTBEHHOCTH WIIM KOMMEPUYECKH YyBCTBUTEIBHON
uHpopManuy wim Tod MHPOPMAIMKM O KOHCTPYKIMH, KoTopylo Kaszaxcran cuurtaer
0000 YyBCTBUTEIHLHOM.
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SAIIUTA KOH@HI[EHHHAJIBHOFI HH®OPMAIIMHA
Cratps 15

ATEHTCTBO MOJAEPKUBACT CTPOrUH peXUM obecredeHust dPQPEKTUBHOM 3aIUTHI OT
PacKpBITUSI KOMMEPUECKUX, TEXHOJOTMYECKUX U MPOMBILIUIEHHBIX CEKPETOB U JPYrou
KOH(UAEHIMAIBHOM MH(pOpMaIMK, KOTOpas CTAHOBUTCA €My W3BECTHOM, BKJIIOYas
Takyl0 HMH(oOpMaluio, KOTOpask CTaHOBUTCS W3BECTHOM ATEHTCTBY B  XOfe
ocylecTBIeHus HacTosuiero [Iporokona.

PesxuM, 0 KOTOPOM TOBOPHTCS B ITyHKTE a. BBIIIC, BKIFOYACT, B YACTHOCTH, ITOJIOKEHHS,

OTHOCSIIHECS K:

1) OOIMM TPHUHIUIIAM M CBS3aHHBIM C HHUMH MepaM 10 OOpamieHuIo C
KOH(pUICHIMAIbHON NH(pOpMAaIei;

1) YCIOBUSIM HaiiMa TEpCOHANA, KacaloIIMMCS 3alIuThl KOH(MAECHINAIBHOMI
nHpOpMaIuH;
1i1) npoleaypaM B cllyyae HapyLIeHUH WM SKOObl MMEBIIMX MECTO CIIy4yaeB

HapylIeH!s KOH(UICHINATBHOCTH.

PexxuMm, 0 KOTOPOM TOBOPUTCSI B IIyHKTE a. BBIIIE, YTBEPXKIACTCS U MEPUOJUUECKU
paccmatpuBaercsi COBETOM.

MNPUJIOXKEHUSA
Cratpa 16

[Tpunoxenus k Hacrosimemy IIpoToKoiy SIBISIOTCSI €r0 HEOThEMJIEMOM 4YacThio. 3a
UCKJIIOUCHHEM IieTiell BHeceHUs nonpaBok B [Ipunoxenus, Tepmun "lIporokon", kak oH
yHoTpeOIIseTCs] B HACTOSLIEM JTOKyMeHTe, o3HadaeT [Ipotokon u Ipuioxkenus, BMmecte
B3STBHIE.

B nepeyenb BUAOB neATENbHOCTH, YKa3aHHbIX B [lpwnoxkenuu I, u mnepedeHn
o0opyoBaHus U MaTepuaia, ykazaHHbix B [Ipunoxkenuu 11, CoBeToM MOTYT BHOCUTBCS
MOMPaBKH MO peKoMeHAaluu co3gaHHoii CoBeToMm pabouell TpymImbl HKCHEPTOB
OTKPBITOro cocraBa. JIro0as Takas MompaBKa BCTYINAET B CHIIYy uYepe3 YeThIpe Mecsia
nocyie ee mpunsATusi CoBeTom.
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BCTYIIVIEHUE B CUJIY
Crartpsa 17

Hacrosmuii IIporokon BeTymaer B CHIy B J€Hb, Korja ArEHTCTBO MHOJIYYHUT OT
KazaxcraHa mnHCbMEHHOE YBEIOMJIEHHME O TOM, YTO 3aKOHOJATENbHbIE W/WIH
KOHCTUTYLIMOHHBIE TpeOoBanus Kaszaxcrana, HEOOXOAMMBIE I BCTYIUICHHS B CHIIY,
BBITIOJTHEHBI.

Kazaxcran moxeT B 11000€ Bpemsi 710 TOro, Kak HacTosumi [IpoTokon BCTynuT B cuiy,
3asBUTh, 4T0 Kazaxcran OynmeT npuMeHsATh Hactosmuii [IpoTokon Ha BpeMEHHOM
OCHOBE.

['eHepanbHBIl AUPEKTOP HE3AMETUTETHHO HH(DOPMUPYET BCE TOCYIApCTBA - UJICHBI

AreHTCTBa 0 J1I000M 3asBJICHUU O IPUMEHEHUH HacTosmiero [IpoTokona Ha BpeMeHHOM
OCHOBE U O €r0 BCTYIUICHUH B CUILY.

OINIPEJEJIEHUS
Cratbs 18
st nenent nacrosiero IIporokona:
OtHocsmpecs K SASpHOMY TOIUIMBHOMY IMKIIY HAaYYHO-HCCIICIOBATEILCKIE 1 ONBITHO-

KOHCTPYKTOPCKHE PabOThl 03HAYAIOT ACATENLHOCTh, KOTOpPasi KOHKPETHO OTHOCUTCS K
JF000MY acTieKTy pa3pabOTKH MPOoIecca Uil CUCTEMBI JIFOOOTO U3 CIIETYIOIIETO:

KOHBEPCHUH SIIEPHOTO MaTepuala,
- oOorarieHus sS/1epHOr0 MaTepuaa,
- HM3rOTOBIICHHS SJICPHOTO TOILIHBA,
- pCaKTOpOB,

- KpUTHYECKHX COOPOK,

- nepepalbOoTKH SI€pHOrO TOILIMBA,

13



- 0o0paboTku (HE BKIIOYAs NEPEYNAKOBKU WM KOHIUIIMOHUPOBAHUS, HE
NPEAyCMAaTPUBAIOLIETO  pa3felcHUs JJIEMEHTOB, JUIsl XPAHEHWs WU
3aXOpPOHEHHUsI) OTXOJOB CPEJHETO WM BBICOKOTO YpPOBHS AaKTUBHOCTH,
coJiep KalMX IUTyTOHU, BEICOKOOOOTaIlleHHbIH ypaH Win ypaH-233,

HO HE BKIIOYAKOT JCATEIbHOCTb, OTHOCSILIYIOCS K  TEOPETUYECKMM  WIH
(byHIaMEeHTaIbHBIM HAay4YHbIM HMCCIIEAOBAHUSIM WM K HayYHO-UCCIIEOBATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM paboTtam 1o IIPOMBILLITIEHHBIM IIPUMEHEHUAM
pPagMoON30TONOB, MEIHWLIWHCKAM, THUAPOJIOTMYECKUM M CEIbCKOXO3SIMCTBEHHBIM
[IPUMEHEHUAM, U3YyYEHUIO IOCJIEACTBUMA I 310pOBbS U OKPYXKAIOLIEH Cpelbl U II0
YCOBEPLICHCTBOBAHUIO TEXHUYECKOT0 00CITYKUBAHMUS.

[lnomaika o3HaYaeT TEPPUTOPHUIO, TPAaHUIIBI KOTOpoul ompeneneHsl Kazaxcranom B
COOTBETCTBYIOIICH HH(POPMALINK 0 KOHCTPYKIIMH YCTAHOBKH, BKJIFOUAsi OCTAHOBJICHHYO
YCTAaHOBKY, a TaKk€ B COOTBETCTBYIOILIEH HMH(OpPMAIMM O MECT€ HAXOXKICHUS BHE
YCTaHOBOK, TJIe OOBIYHO HCIONB3YETCS SIIEPHBIN MaTepuall, BKIIOYasi 3aKPhITOE MECTO
HAX0XKJICHUSI BHE YCTAHOBOK, IJI€ paHEe HMCIIONBb30BaJICs SACPHBIA MaTepuan (KOTOphIe
OTPAaHMYMBAIOTCSI MECTaMU HaXOXKJEHUs, TIe HMEIOTCS TropsYhe Kamepbl WIn
OCYIIECTBISUIACh  JIEATEIBHOCTh,  CBSI3aHHAs C  KOHBEpCHEH, OOoraiieHueM,
M3rOTOBJICHUEM WM TMepepadoTkoil TorumBa). [lmomianka BKIIOYaeT TakKe BCe
O00BEKTHI, COBMECTHO PAa3MEILIEHHBIC C YIOMSHYTHIMH BBIIIE YCTAHOBKON MM MECTOM
HaXOXJICHUs, C IEJbI0 MPEAOCTABICHUS WIIM HMCIIOJIb30BaHUS CYIIECTBEHHBIX CPE/ICTB
o0ecrieueHus], BKIIIOYasi: TOpsure Kamepbl 71si 00paboTKH O0TyUYeHHBIX MAaTEPUAIOB, HE
COJIEpIKAIIMX SIIEPHBIN MaTepHal; YCTAaHOBKH Tt 00pabOTKH, XpaHEHHS U 3aXOPOHEHUS
OTXOJIOB; a TAK)Ke 3[JaHMs, CBA3aHHBIE C COTJIACOBAHHOM JIeATEILHOCTHIO, ONIPEIeICHHOM
KazaxcTtaHoM B COOTBETCTBUH CO CTAThel 2.a.1v) BHIIIIE.

CHsTas ¢ SKCIUTyaTalluyd yCTAHOBKA WM CHATOE C JKCILTyaTallMid MECTO HAaXO)KJICHUS
BHE VYCTAaHOBOK O3HAYalOT OOBEKT WM MECTO HaXOXKACHHS, Ha KOTOPBIX
JIEMOHTHPOBAHbl WJIM CHAENAHbl HENPUTOAHBIMH K OKCIUTyaTallid OCTaBIIHECS
KOHCTPYKLUH 1 000pyAOBaHUE, BaXKHBIE JJIsI €e(er0) UCIOJIb30BaHMs, TaK YTO OHA(OHO)
HE WCMOJB3yeTCsd Ul XpaHEHWS SIEPHOTO MarepHajla M HE MOXET Jalee
UCIIONB30BAThCsl Ul OOpallleHus] C SJACpPHBIM MarepuaioM, ero oOpaboTKu WiIn
HCTIOTb30BaHMSI.

OcTraHOBIICHHAS YCTAHOBKA MJIM 3aKpbITOC MECTO HAXOXKJICHHUA BHC YCTAHOBOK
O3HAYAIOT OOBEKT MU MECTO HaXO0XIACHHUA, SKCILTyaTallud KOTOPBIX ITPEKpallCHa U U3
KOTOPBIX U3BAT ﬂﬂeprIﬁ MaTCpurall, HO KOTOPBIC HC CHATBI C SKCIUTyaTaluu.

BricokooboraiieHHblii ypaH o3Ha4daeT ypaH ¢ obOoramienueM 20% WM BbIIIE TI0
M30TOIy ypaHa-235.
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OT10op npob okpyskaromien cpeibl B KOHKPETHOM MECTE HAaXOXJIEHHs O3HAyaeT oTOOp
npo0 OKpyXkaroliel cpeapl (HampuMmep, BO3AyXa, BOIbI, PACTUTENBHOCTH, IOYBBI,
3arpsi3HEHNI) B ONPEAETIEHHOM ATEHTCTBOM MECTE HaXOXKACHUS M HENOCPEICTBEHHON
OJIM30CTH OT HEro C IENbI0 COACUCTBUS ATEHTCTBY B TIOATOTOBKE BBIBOJOB 00
OTCYTCTBHM HE3asIBJIICHHBIX SJEPHOTO MaTepHana WK sIepHO AEATeIbHOCTH B 3TOM
OTIPE/ICTIEHHOM MECTE HaXOXKJICHUSL.

OT160p mpoO okpyKaromiel cpeibl Ha OOMIMPHON TEPPUTOPUHM O3HAYAeT OTOOp MPoO
OKpy)Xaromeid cpeapl (HampuMmep, BO3AyXa, BOJBI, PACTUTEIBHOCTH, TIOYBBI,
3arpsi3HEHUN) B psjie ONpPEACTICHHBIX ATEHTCTBOM MECT HaxXOXKICHHS C IIeTbI0
COACUCTBUSI ATCHTCTBY B TIOJIOTOBKE BBIBOJIOB 00 OTCYTCTBUH HE3asBICHHBIX
SJICPHOTO MaTepualia WK AIepHOM IeSTeIbHOCTH Ha OOIIMPHON TEPPUTOPHH.

SlnepHbIil MaTepuan COrjIacHO OIPENENIEHUI0, JAHHOMY B cTatbe XX YcTaBa, O3Ha4aeT
mr000i MCXOHBIN MaTepuan Wi JII000W CIelHUaibHbI PaCIISTUISIONIMNACS MaTepHall.
TepmMuH MCXOIHBIM MaTEpHUal HE JIOJDKEH TOJIKOBATHCS MPUMEHUTENIBHO K PYIE WU
otxonam pybl. JIroboe onpenenenue, raHHoe COBETOM B COOTBETCTBHH CO CTaThel XX
VYcraBa AreHTcTBa TMOCHE BCTYIUIEHMs B cuily Hacrosiuero IIporokona, kotopoe
pacuMpseT CIHCOK MaTepuasoB, CUYUTAIOIIMXCS HWCXOAHBIM WA CIEHHUATBLHBIM
pacILEIUISIOIIMMCS. MaTepralioM, BCTYNAeT B CHIIy B paMmkax Hacrosimiero ITpotokomna
TOJIBKO 1ocie npuHaTusa Kazaxcranom.

YcTaHOBKA O3HAYAET:

1) pEaKTop, KPUTHUECKYI0 COOPKY, 3aBOJ] IO KOHBEPCHUHM, 3aBO/J] IO M3rOTOBJICHUIO,
nepepadaThIBAOLIYI0 YCTAaHOBKY, YCTAHOBKY MJISl pa3feiieHHss W30TONOB WU
OT/ENbHOE XPaHWIHILE; WIN

1) T000€ MECTO HaXOXKIEHHs, IIe€ OOBIYHO HCIIONB3YETCs SACPHBIA MaTepuasl B
KOJIMYECTBAX, MPEBBIMIAOIINX OAUH dPPEKTUBHBIN KAIOTPAMM.

MecTo HaxoK[AEHHs BHE YCTAHOBOK O3HAuyaeT 000N 00BEKT WM Jr000e MEeCcTo
HAXOXJICHUS, KOTOpbIE HE SBJIAIOTCS YCTAHOBKOH, M TIJe OOBIYHO HCIOJIb3YETCS
SJIEpHBIA MaTepuall B KOJIMYECTBaX, PaBHbIX OAHOMY 3(p(PEeKTUBHOMY KUIOIpaMMy WM
MEHee.

15



COBEPILIEHO B Bene 6-ro qus ¢espains 2004 roga B JBYX K3eMIUIIpax Ha PyCCKOM U
AHIIMICKOM SI3BbIKaX, IPUYEM 00a TEKCTa SIBJISIFOTCS PABHO Ay TEHTHYHBIMU.

3a PECIIYBJIMKY KA3AXCTAH:

(monmucek)

Paxat AnmeB

[TocTostHHBINM npeacTaBuTens Ka3axcrana
MIPU MEXKITYHAPOIHBIX OpPTraHU3aIUsIX

B Bene

Bena, 6 ¢eBpans 2004 roma
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3a MEXXJITYHAPOJHOE ATEHTCTBO
10 ATOMHOI SHEPTUU:

(moamucek)

Moxamen Dnbbapanei
I'enepanbHbI AUPEKTOD

Bena, 6 ¢peBpans 2004 rona



[MPUJIOXXEHUE I

INEPEYEHb BUJIOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCSA B CTATEHE 2.a.iv)

i)

HACTOALIETI'O ITPOTOKOJIA

W3roroBieHune poTOpHBIX TPYO ISl HEHTPUPYT MM cOOpKa ra30BbIX HEHTPUYT.

POTODHBIC TDV6LI JJIA HCHTDI/Id)VF O3HA4Yar0T TOHKOCTCHHBIC TUJIUHAPBI, OITMCAHUC

KOTOPBIX IpuBezieHO B pazzaene 5.1.1 b) [Ipunoxxenus I1.

(iif)

v)

I"a3oBble LIEHTpUGYIH O3HAYAKOT LEHTPU(YTH, OMUCAHHE KOTOPbIX HPUBEICHO BO
BBOJIHOM 3aMeuaHuH K pasaeny S.1 ITpunoxenus II.

Wzrorosnenue qudy3uoHHBIX OapbepoB.

I dy3noHHble 6apbepbl 03HAYAIOT TOHKUE MOPHUCThIE (HIBTPHI, OMUCAHUE KOTOPBIX
npuBeneHo B pazaene 5.3.1 a) [Ipunoxenns 11

H3roroBienue uin c6op1<a CHUCTEM, UCTIOJIB3YIOIIUX JIa3€PhbI.

CucteMsl, UCIOIB3YIOIIUE Ja3€Phl, O3HAYAIOT CUCTEMBI, BKJIIOYAIOLIME T€ IPEAMETSHI,
OIMCAaHUE KOTOPBIX IPUBEACHO B pasaeine 5.7 Ilpunoxenus 11.

H3zrorosnenue uin c60p1<a QJICKTPOMAIrHUTHBIX CCIIApaTOPOB U30TOIIOB.
ONIEKTpOMArHUTHBIC cenapaTophbl HM30TOIOB O3HAYAIOT TE MpeaAMETbl, O KOTOPLIX

rooputcsi B pazzaene 5.9.1 Ilpunoxenus II u koTopble coaepaT UCTOUHUKA HOHOB,
OIMMCaHUE KOTOPBIX MpUBeACHO B paszaene 5.9.1 a) [Ipunoxenus I1.

W3roroBnenne uiy cOOpKa KOJIOHH WIH 3KCTPAKIIHOHHOTO 000pY/JOBAHUSL.

KoIlloHHEI wH OKCTPAKIIMOHHOC O6ODVIIOB3.HI/I€ O3HA4Yar0T TC MNPCAMCTBI, OIMMCAaHUC

KOTOPBIX MPUBEIEHO B pazaenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 IIpunoxenus I1.

vi) W3roToBneHne pa3aenuTeNbHbBIX COMEN WM BUXPEBBIX TPYOOK IS a9POAMHAMHYECKOTO

oOorareHus.
PaznenurenbHbIe comia WM BUXPEBbIE TPYOKH JUIS adpOIMHAMUYECKOT0 OOOTaICHUS
O3HAYAIOT pa3/ICUTEIIbHBIC COIUIA U BUXPEBbIC TPYOKH, OMMCAHUE KOTOPHIX MPUBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 Ipunoxenus II.

vil)  Msroromnenue mim cOopka CUCTEM I'eHEpaIlK yPaHOBOH TUIa3MBbI.

CucreMBl TeHEpaly YPAaHOBOM IIIa3MBI O3HAYAIOT CUCTEMBI JJIA TCHEpalru ypaHOBOﬁ

IU1a3Mbl, OITMCAHUE KOTOPBIX NpuBENEHO B paszaene 5.8.3 [Ipunoxenus II.

viii)

W3rotoBneHne nUpKOHUEBBIX TPYO.



LlupkoHueBble TPYObI O3HAYAIOT TPYOBI, OMKMCAaHKWE KOTOPBIX MPUBEACHO B pazzaene 1.6
[Tpunoxenus I1.

ix) [Tpon3BOACTBO MM MMOBBIIEHUE KAUECTBA TSXKEJIOW BOBI MU IEUTEPHS.

Tspxenas Bofa WM JISHTepHid 03HAYAIOT ACUTEpHil, TSKETyto BoAy (OKCUA JAeUTepHs) U
m000€ IPyroe COSAMHEHUE JIUTepusi, B KOTOPOM OTHOILIEHUE YHMCIIa aTOMOB JCUTEPUS
K YUCITy aTOMOB BoJiopoa rpeBbimaet 1:5000.

X) W3roronenue rpaduta sAepHOI YHUCTOTHI.

I'paduT simepHOi YUCTOTHI O3HAYaeT rpadyT, YPOBEHb YUCTOTHI KOTOPOTO BHIIIE, YeM
» 3
5 MMJUTMOHHBIX YacTell OOPHOro 3KBUBAJIEHTA, a IUIOTHOCTH HpeBblimaet 1,50 r/cm’.

X1) N3roToBneHne KOHTEHHEPOB I 00TyUYE€HHOTO TOTLIMBA.

KonreifHep a1 0OJYYEHHOTO TOIUIMBA O3HAYaeT E€MKOCTb JUISi TIEPEBO3KH H/WIN
XpaHeHHs OOJy4EeHHOro TOIUIMBA, OOECIEUMBAIOLIYI0  XUMHUYECKYIO, TEIUIOBYIO U
paZMalOHHYO 3alIUTy, a TAK)KE OTBOJ TEIUIa pacliajia BO BpeMs NEpPEeMEILEHMs, IEPEBO3KU U
XpaHEHUsI.

xii)  M3roroBieHHe peaKTOPHBIX YIPABISIOMINX CTEPKHEH.

PeakTopHbIC yNPABISAIOIME CTEPXKHU _O3HAYAIOT CTEPXKHHU, OIMCAHUE KOTOPBIX
npuBesieHo B paszzaene 1.4 Iprunoxenus II.

xiii)  V3roroBneHune 6€30MaCHBIX C TOUYKH 3PEHUSI KPUTHYHOCTH OAKOB M PE3EPBYaPOB.

be3omnacHble ¢ TOYKH 3pEHUs] KPUTUYHOCTH OAaKU M pe3epByaphbl 03HAYAIOT T€ MPEAMETHI,
OIKMCAaHUE KOTOPBIX MPUBEACHO B pasaenax 3.2 u 3.4 [Ipunoxenns 1.

xiv)  M3roroBieHue MaluH Ui pyOKH 00IyYeHHBIX TOIUTUBHBIX SJIEMEHTOB.

Manmnbl st pyOku 0OJYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HAYaloT 00OpyAOBaHUE,
OINHCAaHUE KOTOPOTo NpuBeneHo B pazaene 3.1 Ipunoxenws I1.

xv)  CoopykeHue ropsunx Kamep.

['opsiune kaMepbl O3HAYaAIOT KaMepy WM COSAMHEHHBbIE MEXIYy co00i Kamepbl 0OLIMM
00beMOM He MeHee 6 M, CHAOKGHHBIC 3aIUTON, PABHOW MM MPEBBIIIAOMICH
skBuBaneHT 0,5 M OETOHa IIOTHOCTBIO 3,2 T/CM’ WIM 0Ojee, YKOMIUIEKTOBAHHbIE
o0opynoBaHHEM Uil TPOBEICHUS OIepaluii C HCIOIb30BAHUEM IAUCTAHIIMOHHOTO
YIIPaBIICHUSL.




1.1.

1.2

[NPUJIOXEHUE 11

INEPEYEHb COT'JTACOBAHHOI'O OBOPYJIOBAHMA U HEAAEPHOI'O
MATEPUAJIA U1 OTHETHOCTHU Ob 5KCIIOPTE U UMIIOPTE B
COOTBETCTBUU CO CTATBEMU 2.a.ix)

PeakTopsbl U peakTOpHOE 000pPy10BaAHUE
KommniekTHble siiepHbIe peaKTOpPbI

SlnepHble  peakTophl, CHOCOOHBIE paboTaTb B pEeXHUME  KOHTPOJIUPYEMOMH
CaMOIIOJICPKUBAIOLIECHCA LETTHON PeaKUu ACJICHUs, UCKIII0Yas peakToOpbl HYJIEBOU
MOIIIHOCTH, KOTOPBIE ONPEIEISAIOTCA KAaK PEaKTOpbl C MPOEKTHBIM MAaKCUMAJIBHBIM
YPOBHEM IPOU3BOJICTBA ILTYTOHMSI, HE npeBblatomuM 100 rpaMmoB B rof.

I[TOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIil peakTop" B OCHOBHOM BKJIKOYAET Y3JIbl, HAXOAIIMECS BHYTPH KOpIyca
peakTopa WIM HEMOCPEeICTBEHHO NPHMBIKAIOLIME K HeMy, 00OpyaoBaHHE, KOTOpOe
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B AaKTHBHOM 30HE, M KOMIIOHEHTHI, KOTOpBIE
00BIYHO COZEpKaT TEIJIOHOCUTENb MEPBOrO0 KOHTYpa aKTHMBHOW 30HBI PEaKkTOpa, WM
BCTYIAIOT C HUM B HEIIOCPEICTBEHHBIN KOHTAKT WIH YIIPABIIIOT UM.

He npennonaraercst HCKIIIOYEHHE PEaKTOPOB, KOTOPbIE HAJIEKAIUM 00pa3oM MOTIIN
Obl TOJBEPTHYThCA MOAMGPHUKALMK JJIsT TPOM3BOACTBA 3HAYUTENBHO OOJBILIETO
konuuectBa, 4eM 100 rpaMMOB IUTyTOHMSA B roj. Peakropbl, npenHa3HaYeHHbIE IS
JUIMTEIBHOMN SKCIUTyaTalliM HA 3HAUYMTEIbHBIX YPOBHSAX MOIHOCTH, HE3aBUCHMO OT
CTENIEHH WX BO3MOXKHOCTEM IPOM3BOJCTBA ILUTYyTOHUS, HE PAcCMAaTpPUBAIOTCS Kak
"peakTopbl HyJ€BOW MOIIHOCTH".

PeaKTOPH])Ie KOopIyca BbICOKOI'0o 1aBJCHUH

Merannuueckue Kopiryca B cOOpe WM UX OCHOBHBIE YAaCTH 3aBOJICKOTO U3rOTOBJIEHUS,
KOTOpBIE CHELMAIBHO NPEJHA3HAYEHBI WM MOATOTOBJIEHBI Ul Pa3MEIICHUS B HUX
aKTUBHOM 30HBI SICPHBIX PEAKTOPOB, KaK OHU ONpeneneHbl B myHKTe 1.1. Bbimle, u
CIOCOOHBIE BBIIEP)KUBATh paboyee 1aB/ICHNE TEIJIOHOCUTES IEPBOr0 KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHss mumra Kopityca BBICOKOTO JABJICHHS PEaKTOpa OXBAThIBAETCSI ITyHKTOM 1.2
KaK OCHOBHas, 3aBOJICKOI'0 U3TOTOBJICHHMS, YaCTh KOPITYyCa BLICOKOI'O JaBJICHUS.

BHyTpenHue wactu peakropa (Hampumep, MOAJEPKUBAIOLINE KOJOHHBI U IUIMTHI
aKTUBHOM 30HBI U Jpyrve BHYTPEHHHE YacTU KOpIyca, HalpaBIIAoIIue TPyObl Ui
PETyJIUPYIOMX CTEPKHEH, TEIUIOBble SKPaHbl, MEPEropojKH, TPYOHbIE pPELIETKH
aKTHBHOI 30HBI, IUTAaCTUHBI U] Py30pa U T.1.) 0OBIYHO MOCTABISAIOTCS MOCTABIIUKOM
peakTopa. B HEKOTOpBIX cilydasx omnpeJeseHHble BHYTPEHHUE ONOPHbIE KOMITOHEHTBI
BKJIFOYAIOTCS B U3TOTOBJIEHUE KOPILyCa BHICOKOI'O JaBJIEHUs. DTH IIPEAMETHI ABIISIOTCA
JIOCTaTOYHO Ba)KHBIMHU C TOUYKHU 3pEHMs 0€30MacCHOCTH M HAAEKHOCTH SKCILTyaTalluH



1.3.

1.4.

1.5.

1.6.

peaKkTopoB (M, CIIEAOBATEIbHO, C TOUKM 3PEHUs] TapaHTUHHBIX OO0S3aTEIbCTB U
OTBETCTBEHHOCTH IOCTABLIMKA PEAKTOPa), YTOObI MX MOCTaBKA BHE PAMOK OCHOBHOT'O
COIJIAIIEHUsI O IIOCTaBKE CAMOro0 peakTopa He cTaja Obl OOBIYHOW IPAKTHUKOM.
[TosToMy, XOTS  OTZeNbHAs  IOCTaBKa 3TUX  YHUKAIbHBIX,  CIELUAIBLHO
IpeHa3HAYEHHbIX M IIOJrOTOBJICHHBIX, BAXXHBIX, KPYMHBIX MU JIOPOrOCTOSIINX
IpeAMETOB He 00s3aTenbHO OyleT paccMaTpUBAThCS KaK BbIMajaromias U3 cgepsl
UHTEPECOB, TAKOH CMOCOO MOCTaBKU CUUTAETCS MAJIOBEPOSTHBIM.

MauuHbI /I 3arPY3KH M BBITPY3KH PeaKTOPHOI0 TOIIMBA

MaHI/IHy.]IHTOpHoe O60py,HOBaHI/IC, CIICOUaJIbHO NpeaHa3sHauYCHHOC nin
MMOATOTOBJICHHOC MJIA 3arpy3Ku UJIM U3BJICUCHUS TOIUIMBA U3 AJACPHBIX PCAKTOPOB, KaK
OHU OIPCIACIICHBI B IIYHKTC 1.1. BBIIIC, KOTOPOC MOXKCET HCIIOJIb30BATLCS, KOI'Jd
PCAKTOP HAXOOUTCS MOA Har py3KOI>'I, nin 06JIaI[a€T TEXHUYCCKUMHU BO3MOXHOCTAMU
JJIA TOYHOI'0 MMO3MIHUOHHUPOBAHUA WJIKM OPUCHTUPOBAHUSA, ITO3BOJIAIOIIMMU ITPOBOANTH
Ha OCTAaHOBJICHHOM PCAKTOPE CIIOKHBIC pa6OTBI I10 MEPErpy3Ke TOIIUBA, ITIPHU KOTOPBIX
OOBIYHO HEBO3MOXKHEI HEMOCPCACTBCHHOC Ha6JIIOI[CHI/I€ nin HpSIMOfI A0CTyIl K
TOILIMBY.

PeaxTopHbIe ynpaB/siiomue cCTepKHH

CrepxHu, CHelMaIbHO TMPEIHA3HAYCHHbIE WM TOATOTOBJICHHBIC NJIsl yNpaBICHUS
CKOPOCTBIO pPEaKIMM B SIEPHBIX peaKTopax, KaKk OHHM omnpejaeieHbl B MmyHKTe 1.1.
BBIIIIE.

[TOACHUTEJIBHOE 3AMEYAHUE

Croga e BKIIIOYAIOTCS,, TOMUMO YacTH, MOIJIOUIAIOLIECH HEUTPOHBI, €€ OMOPHBIE U
MO/IBECHBIE KOHCTPYKIMH, €CJIM TTOCTaBKa MPOU3BOIUTCS Pa3IEIbHO.

PeaKTOPHLIe prﬁbl BBICOKOI'0 JaBJICHHUHA

TpyObl, KOTOpBIE CHIELMATIBLHO NPEHA3HAYECHB] WX TTOATOTOBIICHBI JJIs1 pa3MELIECHHs B
HUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCUTEIISA IIEPBOrO KOHTYPA B PEAKTOPAX, KaK OHU
orpeneneHsl B myHKkTe 1.1. Bbie, npu pabouyem AaBiieHuu, npebimatomeM 5,1 MIla
(740 dyHT/KB. qrOHM).

InpxonueBbie TPYOBI

TpyObl unu cOopku TpyO M3 METAIIMYECKOTO LUPKOHMS WM €ro CILIaBOB, IO BECY
npesbimatome 500 kr B TeyeHue Jro0oro 12-mecsdyHOro mepuona, KOTOpbIe
CHELUAIBHO NPEeAHAa3HAuYEHbl WM MOArOTOBJIEHBI Ul MCIIOIb30BAHUS B PEAKTOpax,
KaK OHM OIIpeZiesIeHb! B ITyHKTE 1.1. BbIIIE, U B KOTOPBIX OTHOILEHUE 110 BeCy raHus K
HUpKOHUIO MeHblie yeM 1:500.



1.7.

2.1.

2.2.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIs

Hacocsl, crienuanbHO NpenHa3HAYCHHbIE WM MOJATOTOBIICHHBIE Ul MOJAEP/KaHMS
LUUPKYJIALUN  TEIJIOHOCUTENST TEPBOr0 KOHTYpa SIEPHBIX PEAaKTOpPOB, Kak OHH
OIIpeJeIIeHb! B ITyHKTe 1.1. BhIIIE.

I[TOACHUTEJIBHOE 3AMEYAHUE

CrienmabHO IpeHAa3HAYEHHbIE WJIA TOATOTOBJIEHHBIE HACOChl MOTYT BKJIKOYATh
CIIOJKHBIC, YIUIOTHEHHBIE WM MHOTOKPATHO  YIUIOTHEHHBIE  CHUCTEMBI  JUIA
IIPEIOTBPALICHUS YTEUKU TEIIOHOCUTENS MEPBOr0 KOHTYpa, FEPMETUYHBIE HACOCHI U
HAacoOCBbl C CHCTEMAaMH HHEPLMAIBbHOM MAacChl. DTO OIPEACICHHUE KacaeTcsl HACOCOB,
aTTecTOBaHHBIX 10 Kiaccy NC-1 wim SKBUBaJIEHTHBIM CTaHIapTaM.

HesinepHbie MaTepHaJibl 1J151 peaKTOPOB
Jeirepuii u TsKeIast BOAA

Helitepuil, Tsokenas Boja (OKHCh ASUTEpHsi) U JII000e Ipyroe CoeqMHEHNe qelTepus, B
KOTOPOM  OTHOLIEHHWE JedTepuss K aromMam Bojaopoaa mpesbimaet 1:5000,
IIpeJHa3HaYEeHHbIE JJIS1 MCIIOJIB30BAHUS B SIEPHBIX PEAKTOPaX, KaK OHU OIPE/IEIICHbI B
nyHkre 1.1. Beilie, B konuuecTBax, mpeBblmaronux 200 Kr aTOMOB JedTepus s
r000¥ OHOW CTPaHBI-TIOTyYaTeN sl B TEUEHHE JIF000ro 12-Mecs4Horo nepuoa.

SAnepHo-4ucThIi rpadpuT

I'padut, uMeromMiA CTETIEHb YMCTOTHI BBIIIEC S-MUIIMOHHBIX OOPHOTO SKBUBAJICHTA, C
IUIOTHOCTBIO  Gonbiie uem 1,50 r/em, MpeIHa3HAYECHHBIM Ui MCIOJb30BaHUS B
SIIEPHBIX peakTopax, KaKk OHHM OIpeleleHbl B IMyHKTE 1.1 BbIIe, B KOJIMYECTBAX,
MIPEBBIIAIOIINX 3x10* kr (30 meTprueckix TOHH) HJsl JIFOOOW OJHOW CTpaHBI-
MoJTyyaress B TeYeHUe Jr000ro 12-Mecs4Horo nepuoja.

I[TPUMEYAHUNE

Jlns  uenei OSKCIOPTHOTO KOHTPOJSl MPaBUTENBCTBO —OMpenAeniseT, OyAayT Ju
SKCIIOPTHBIE TAPTHUM  COOTBETCTBYIOIIETO  BBIINICYKA3aHHBIM  XapaKTEPUCTUKAM
rpaduTa UCIOIB30BaATHCS B AAEPHBIX PEAKTOpaXx.

YcraHoBkn  aJa nepepaﬁoTKu Oﬁ.l'ly‘leHHI)IX TOIVIMBHBIX J3JIECMCHTOB H
060py/1013aﬂne, CIICIMAJIBHO NMPECIHASHAYCHHOC UJIH MMOATOTOBJICHHOC 1JISl 3TOI'0

BBO/IHOE 3AMEYAHUE

[Ipu nepepaboTke 00Ty4eHHOr0 SASPHOTO TOILUIMBA IUTYyTOHUN U ypaH OTAEISIIOTCS OT
BBICOKOAKTUBHBIX TPOIYKTOB NENEHHS M APYTHX TPAHCYPAHOBBIX AIIEMEHTOB. [lns
TaKOTO Pa3/EJICHUS MOTYT HCIIOJIb30BAThCS PA3IMYHBIE TEXHOJOTHYECKUE MPOIECCHI.



3.1.

Opnako co BpemeneM mporecc "llypekc" cram Hambosee pacHpOCTpaHEHHBIM H
NpUeMJIeMbIM. DTOT TIPOIECC BKJIIOYAET PACTBOPEHHE OOJNYYSHHOTO SIIEPHOTO
TOIUIMBA B a30THOM KHCIIOTE C MOCJICAYIOIINUM BBIACIICHUCM YpaHa, IUIYTOHUSA U
MIPOJYKTOB JICJICHUS DKCTPAKIIMEH PacTBOpUTENIEM C TOMOIIbIO TpuOyTuidocdara B
OpraHNYeCcKOM paz0aBUTEIIE.

TexHOIOrn4ecKue MpoIecChl Ha pa3IMYHbIX ycTaHOBKax Tuma "[lypekc" aHaloruuHb
Y BKIIOYAIOT: U3MEJIbUEHUE OOJIYyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAaCTBOPEHHE
TOIUIMBA, 3KCTPAKLHMIO PACTBOPUTENIEM M XPAHEHHE TEXHOJOIMYECKOH >KHIKOCTH.
MoxeT UMeTbCsl Takke 00OpyAOBaHME AJIS TEIUIOBOW JCHUTpAIMM HHUTpaTa ypaHa,
KOHBEpPCUM HUTpaTa IUTyTOHUS B OKUCh WJIM METaJLI, a TaKKe JJIs1 00pabOTKHU KUIKUX
OTXO/IOB, COAEPKAIIUX MPOMYKTHI JENCHUS, MO MOIyuyeHHs (OPMbI, TPUTOTHON IS
MPOJODKUTEIBHOTO XpaHEHUs] WM 3aXxopoHeHHs. OJHAaKO KOHKPETHBIE THUIIBI M
KOH(Urypauusi 000pyJ0BaHUsI, BBIMOIHSIOMIETO 3TH (QYHKIUU, MOTYT pa3iIndaThCs Ha
pa3nu4HbIX ycTaHoBKax Tuma "llypekc" mo HeCKOIbKUM MpUYHMHAM, BKJIIOYAs THITBI U
KOJIMYECTBO OOJIyYEHHOTO SACPHOTO TOIUIMBA, IMOJUIEKAILEr0 IepepaboTKe, U
MIpEeroiaraeMblii MPOLIECC OCAXKICHHS N3BIEKAEMBIX MaTEpUAIIOB, a TAK)KE MPUHIIUITBI
obecrieyeHusi  0€30MaCHOCTH W TEXHMYECKOTO  OOCITY)KMBAaHUS,  IPHCYIIHE
KOHCTPYKIUH JAHHOW YCTaHOBKHU.

"VcraHoBka 11 TiepepaOOTKH OOJIyYEHHBIX TOIUIMBHBIX JJIEMEHTOB" BKJIHOYAET
000pyIOBaHHE M KOMIOHEHTHI, KOTOPbIC OOBIYHO HAXOIATCS B MPSMOM KOHTAaKTE C
OOJIy4eHHBIM TOIUTMBOM W OCHOBHBIMH TEXHOJOTHYECKUMH TOTOKAMHU SIIEPHOTO
MaTepHaja U MPOAYKTOB JEJICHUS, H HETIOCPEICTBEHHO YIPABIISIOT HMH.

OTH NIpoLeCChl, BKIIIOYAs MOJIHBIE CUCTEMBI [l KOHBEPCUHU TUTyTOHHUS U IIPOM3BOJICTBA
METAJUIMYECKOr0  IUTyTOHUS, MOTYT ObITh HAEGHTU(QHULUMPOBAHBI IO  Mepam,
IIPUHUMAEMBIM Ul TPENOTBpALLEHUS ONACHOCTEM B CBA3U C KPUTHUYHOCTBHIO
(HampuMmep, MepamH, CBS3aHHBIMH C Te€OMETpHei), 0OaydeHneM (Hampumep, IMyTeMm
3aIIUTHI OT 00YYEHHsI) U TOKCUYHOCTBIO (HAIIpUMep, MEPaMHU T10 yIeP)KaHUIO).

[Ipenmersl 000py0BaHMsI, HA KOTOpPBIE, KAK CYUTAETCS, PACIIPOCTPAHACTCS 3HAUCHUE
¢bpasbl "u 000pyAOBaHKE, CTICIHATIBHO MPEIHA3HAUCHHOE WM MOATOTOBICHHOE" IS
nepepaboTKH O0TyIEHHBIX TOTUTMBHBIX AJIEMEHTOB, BKITIOYAIOT:

MamuHb! 11 pyOKH 00/ 1y4eHHbIX TOIJIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

D10 00OpyAOBaHME HCIONB3YETCSl IJISI BCKPBITUS OOONOYKM TOIUIMBA C LENBIO
MIOCIIE/TYIOIIETO PACTBOPEHHs1 OOJyYeHHOro siepHOro marepuana. Kak mpasuio,
UCTIONB3YIOTCS  CHECIUANIbHO TPEHA3HAYCHHBIE, CKOHCTPYHUpPOBAaHHbBIC Ui pPyOKH
MeTalyla YCTPOKMCTBA, XOTS MOXKET HCIONb30BaThCs H  0o0Jiee COBEPUICHHOE
00opyioBaHHE, HAIIPUMED Ja3ePhbl.



3.2.

3.3.

JINCTaHIIMOHHO yNpaBiIsieMoe O0OpYAOBaHME, CIEIMAIbHO IPEJHA3HAYEHHOE WIN
HOATOTOBJIEHHOE JUISl WCIOJIB30BaHMSI Ha YCTaHOBKE IO TNepepaboTKe, Kak OHa
OIpezieieHa BBIIIE, I PE3KH, PYOKH WM Hape3Ku COOpPOK, IMyYKOB MJIM CTEp)KHEH
00JIy4E€HHOT0 S/IEPHOTO TOIUIUBA.

JAuncconbBepbl
BBOJHOE 3AMEYAHUE

B nucconbBepbl 0OBIYHO MOCTYHAaeT U3MEIbYEHHOE OTpaboTaBIlIee TOIUIMBO. B aTnx
0€30MacHBIX C TOYKHU 3pEHHUS KPUTHUYHOCTU pE3epByapax OOJIyUEHHBIN sIEpHBIN
Marepuall pacTBOpseTcs B a30THOH KHUCIOTE, M OcCTaroluecs OOpe3KH 000sI0ueK
BBIBOJIATCS U3 TEXHOJIOTMYECKOTO MTOTOKA.

be3omacHple ¢ TOYKM 3pEHUS] KPUTHMYHOCTH pe3epByapbl (Hampumep, Majioro
JMaMeTpa,  KOJbLIEBbIE  WIM  HPSAMOYIOJIbHBIE  PE3EepBYyapbl),  CHELMAIBHO
IIPEJHA3HAYECHHBIC WM IOATOTOBJICHHBIE JUIA MCIOJIB30BAaHUS HAa YCTaHOBKE IIO
nepepaboTKe, KaK OHU OMpe/eNIeHbl BBIIIE, ISl PACTBOPEHHUST OOITyUEHHOTO SIIEPHOTO
TOIUIMBA, KOTOpPbIE CHOCOOHBI BBIIEPKHUBATH TOPAUYIO, BBICOKOKOPPO3UOHHYIO
AKUKOCTb M MOTYT AUCTAHIIMOHHO 3arpy>KaThCsl U TEXHMUYECKU 00CITyKUBATHCH.

IKCTPAKTOPHI U 000pyI0BaHHUE /ISl IKCTPAKINU PAacTBOPHUTEIEeM
BBO/JHOE 3AMEYAHUE

B sKCTpakTOpBI ¢ pacTBOpUTENEM TOCTYMAeT Kak PacTBOp OOJyYEHHOTO TOILIMBA M3
JIMCCOJIBBEPOB, TAK U OPraHWYECKUH PacTBOp, C MOMOLIbIO KOTOPOrO Pa3JessFoTCs
ypaH, IUIyTOHMH W TpoAyKThl neneHus. OOopynoBaHue Uil SKCTPAKLIUHU
pacTBopuTETEM 00BIYHO KOHCTPYHPYETCsSl TAKUM 00pa3oM, 4TOOBI OHO YAOBJIETBOPSLIIO
KECTKMM SKCIUTyaTallMOHHBIM TpeOOBaHMAM, TaKUM, KaK JUIUTEIbHBIA CPOK CITy>KObI
0e3 TEXHMYECKOrO OOCHYXXHMBaHHMs WM JIeTKas 3aMEeHIeMOCTb, IIPOCTOTa B
SKCIUTyaTallud M YNpaBJICHUM, a TaKke TI'MOKOCTh B OTHOLICHUU W3MEHEHUs
[IapaMeTpoB IpolLiecca.

CnenmanbHO  NpelHA3HAYCHHbIE  WIM  IOATOTOBJIEHHBIE  BKCTPAKTOPHl €
pacTBOpUTENEM, TakWe, KakK HacaJO4Hble WM IyJbCAllMOHHBIC KOJIOHHBI,
CMECHUTEJIbHO-OTCTOIMHBIE annapaThl WIN IEHTPOOEKHbIE KOHTAKTHBIE ammnapaThl JUIs
UCIIONIb30BAaHMsI Ha YCTaHOBKE 10 00pabOoTKe 0OJIyYEeHHOIo TOIUIMBA. DKCTPAKTOPHI C
pacTBOPUTENIEM JOJKHBI ObITh YCTOMYMBBI K KOPPO3UOHHOMY BO3CHCTBHIO a30THOM
KUCIIOTBI. DKCTPAKTOPBI C paCTBOPUTENIEM OOBIYHO M3TOTABIMBAOTCS C COOIIOICHUEM
Ype3BbIYaiiHO BBICOKUX TpeOOBaHMM (BKJIIOYAsl MIPUMEHEHUE CIIELUATIbHBIX METOJIOB
CBApKM, WHCIEKIMH, 00ecredeHHe M KOHTPOJIb KadecTBa) M3 MaJlOyIJIEPOIUCTBIX
HEPXKABEIOINUX CTajel, TUTaHA, LUPKOHMA WIM JPYTMX BBICOKOKAYECTBEHHBIX
MaTEpPHUAJIOB.



34.

XuMHnyecKue pe3epByaphbl AJ15 BblIePKUBAHUS N XPAHEHUS
BBO/IHOE 3AMEUYAHUE

Ha stame skcTpakimu pacTBopuTenieM 00pa3yroTCsl TP OCHOBHBIX TEXHOJIOTUYECKUX
MOTOKA XKHUAKOCTH. Pe3epByaphl 1Sl BBIIEP>KUBAHUS WM XPAaHEHUS UCTIONB3YIOTCS B
nanpHeel o0paboTke BceX TpeX MOTOKOB CIIEAYIOIMM 00pa3oMm:

a)  pacTBOp YMCTOrO a30THOKHUCIIOTO ypaHa KOHLIEHTPHPYETCSI BBIMAPHUBAHUEM U
HPOUCXOJUT IMPOLIECC ASHUTPALMH, TJIe OH MPEBPAILAeTCs B OKCHJ] ypaHa. DTOT
OKCHJ] IOBTOPHO UCIIOJIb3YETCS B SIEPHOM TOIUIMBHOM IIMKJIE;

b)  pacTBOp BBICOKOAKTUBHBIX TMPOAYKTOB JENEHUS OOBIYHO KOHLIEHTPUPYETCS
BBIMIAPUBAHUEM M XPAHWUTCS B BHJE KOHILIEHTPUPOBAHHOM JKHUIKOCTH. OTOT
KOHIIGHTpAaT MOJKET BIIOCJICACTBUM TPOWTH BBIIApUBAHUE WIA  ObITH
npeoOpa3oBaH B (popMy, IPUTOTHYIO JUTSA XPAHSHHUS WM 3aXOPOHEHHS;

C) pacTBOp 4YMCTOIO HHUTpaTa IUTyTOHHUS KOHLIEHTPUPYETCA M XpaHUTCA [0
NOCTYIUIEHUSI Ha JalbHEillue JTambl TEXHOJOIMYEecKoro mpouecca. B
YaCTHOCTH, pe3epByapbl Ul BBLIEPKHMBAaHMS WJIM XpaHEHUs pPacTBOPOB
IUTyTOHUS KOHCTPYHMPYIOTCS TakuUM 0Opa3oM, 4TOObI M30€XKaTh CBSI3aHHBIX C
KPUTHYHOCTBIO IpoOJIeM, BO3ZHHUKAIOUIMX B pe3ysbTare W3MEHEHHUH B
KOHIEHTPAIMU WK OopMe JaHHOTO MOTOKA.

CrnenmanbHO  NpeIHA3HAYCHHbIE  WIM  IOATOTOBIEHHBIE  PE3€pByapbl Ul
BBIJICPKMBAHUSL WM XPaHEHUs JJIsl MCIIOJIB30BAHUS Ha YCTAHOBKE IO IepepaboTke
00JIy4eHHOro ToIuBa. Pe3epByaps! 17151 BBIICPKUBAHUS WM XPAHEHUS! JJOJDKHBI ObITH
YCTOMYMBBI K KOPPO3MOHHOMY BO3JEHCTBUIO a30THOM KHUCIOTHL. PesepByapsl Uit
BBIJICPKUBAHUS MM XPAaHEHUS! OOBIYHO M3rOTABIMBAIOTCS M3 TaKUX MAaTE€pUaloB, Kak
MaJIOYIJIEPOJUCTBIE HEP)KABEIOLIME CTalM, TUTaH WIN LMPKOHUN WM ApYyTHE
BBICOKOKAYECTBEHHbIE MaTepuaiibl. Pe3epByapbl M BBIACPKUBAHUSA WM XPAaHCHUS
MOTYT OBbITb CKOHCTPYMPOBaHbl TakMM o00pa3oM, 4YTOObI HX OJKCIUTyaTalus M|
TEXHUYECKOE OOCITy>KMBaHHE IPOM3BOAWINCH JUCTAaHIMOHHO, M MOTYT HUMETh
CIIETYIOLIME OCOOEHHOCTH € TOUKH 3PEHUS KOHTPOJIA 32 SIIEPHON KPUTUYHOCTBIO:

(1) OopHBII PKBUBAJIEHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKLUI paBeH 110 MEHbIIEH
mepe 2%, 1100

(2) umMaMHAOpUYECKHE pe3epByaphl HMMEIOT MaKCHUMalbHbBIA auamerp 175 mm
(7 nroiimoB), OO

(3) TpPAMOYTONBHBIA WM KOJBIIEBOM pe3epByap MMEET MAKCUMAJbHYIO HIHPHHY
75 mm (3 aroitma).



3.5.

3.6.

CucreMa KOHBepCHH HUTPATA IUIYTOHUS B OKCHU/L
BBOIHOE 3AMEYAHUE

Ha OonbmmHCTBE YyCTAaHOBOK MO MEpepadOTKe ATOT KOHEYHBIM MPOIECC BKIIOYACT
KOHBEpCHIO pacTBOpa HUTpaTa IUIyTOHMS B JIBYOKHCH IUTyTOHHA. B 4MCIO OCHOBHBIX
omepauuid 3TOro Mporecca BXOIAT:  XPAHEHUE M KOPPEKTUPOBKA HCXOIHOTO
TEXHOJIOTMYECKOTO MaTepualia, OCAKIACHUE U Pa3IeICHUE TBEPION M KHUAKOU (asbl,
MPOKAJIMBaHKUe, OOpaIleHUue C MPOAYKTOM, BEHTHJIIMSA, OOpalleHUEe C OTXOJaMH U
YIIPaBJICHUE MPOLIECCOM.

3aMKHYTLI€ CUCTCMbI, CHCHUAIBHO MPCAHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC JJIsA
KOHBCPCHKU HUTpaTa ILIYTOHUA B OKCHUA INUIYTOHHA, B YAaCTHOCTH, 060py210BaHHI)Ie
TaKHMM o6pa30M, yTOoOBl H30€XKAaTh JOCTUIKCHUA KPHUTUYHOCTU U PaJUALIMOHHBIX
3(1)(1)GKTOB, a TaKKC CBECTU K MUHUMYMY OIIACHOCTH, CBA3AHHLIC C TOKCUYHOCTBIO.

CucreMa KOHBEPCHH OKCH/IA INIYTOHHS B METAJLT
BBOAHOE 3AMEYAHUME

DTOT mpolecc, KOTOPBIi MOXET OBITh CBf3aH C YCTaHOBKOM IO TepepalboTKe,
BKJIIOYaeT (ropupoBaHME JABYOKHUCH IUTYyTOHHSA, OOBIYHO C MPUMEHEHUEM
BBICOKOAKTUBHOTO (PTOPUCTOTO BOIOPOAA, C IETbI0 TMONydeHus: (TOpuaa IUTyTOHHS,
KOTOPBII BITOCIICICTBUHM BOCCTAHABIMBACTCSI C MOMOIIBIO METAJUTMYECKOTO KalbIHs
BBICOKOM YHCTOTHI /IO TOMYYEHUs] METAJUTMUECKOTO IUTYTOHMS M (PTOpHIa KaJblUs B
BUJIE NUIaka. B  YHCIO OCHOBHBIX ONEpanuii JAaHHOTO IpoLecca BXOJIT:
¢TopupoBaHre (HampuMep, C TNPUMEHEHHEM O0OpYJOBaHHUS, COAEPKAIIEeTo
OJaropoHple METAIUTBl WM 3alUIICHHOTO TMOKPBITHEM W3 HHX), BOCCTaHOBJICHHE
MeTayuia (HampuMmep, C NpPUMEHEHHEM KEepaMHUUYeCKUX THUIJIeH), BOCCTAaHOBJICHHE
nUiaka, oOpalleHHe ¢ MPOXYKTOM, BEHTWIAIMSA, OOpalieHue ¢ OTXOAaMH |
YIIPaBJICHNE MPOLECCOM.

3aMKHYTBIE CHCTEMBI, CIEUHAJbHO MPEAHA3HAYCHHBIC WM TOATOTOBJICHHBIC IS

MPOU3BOJICTBA METAUIMYECKOTO IUTYyTOHHUS, B YacCTHOCTH, OOOPYIOBAaHHBIE TaKUM

o0pa3oM, 4TOObI M30€KaTh TOCTIKEHUSI KPUTHYHOCTH U PAAUAIIMOHHBIX 3()(HEeKTOB, a

TaK)Ke CBECTH K MUHUMYMY OIIAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKHM U151 U3TOTOBJICHHS TOIUIMBHBIX 3JIEMEHTOB

"V cTaHoBKa U1 U3rOTOBJICHUS TOIUTUBHBIX 3JIEMEHTOB' BKIIIOUAET 0O0PYI0BAHHUE:

a) KOTopoe OOBIYHO  HAXOAUTCS B  HEMOCPEACTBEHHOM  KOHTaKTe ¢
TEXHOJIOTHYECKAM TOTOKOM SJICPHOTO MaTepHaia WIM HEIOCPEICTBEHHO

0o0pabaThIBaeT €ro, WU K€ yIPaBJIsIeT UM, UIH,

b)  KOTOpoOE repMeTU3UPYET SIIEPHBIA MaTepruan BHYTPU O0O0I0UKH.



5.1.

5.1.1.

YcraHoBkM i pa3leieHHsi H30TONOB YpaHa W o0Opyl0BaHuUe, KpoMe
AHAJIMTHYECKUX NPUOOPOB, CIENUATBHO NMPeIHA3HAYEHHOE W MOAT0TOBJIEHHOE
IJISI DTOT0

[Tpenmersr 000pyIOBaHMsI, HA KOTOPBIC, KAK CYUTACTCS, PACIIPOCTPAHSICTCS 3HAUCHUEC
¢pazel  "oOopymoBaHHE, KpPOME ~ AHAJIMTUYECKUX  MPHOOPOB,  CIEHHAIBLHO
Hpe,Z[HEBHa‘IeHHOG 15050 HOI[FOTOBJIGHHOC" JUJISL paSI[eJICHI/ISI HN30TOIIOB ypaHa,
BKJIFOYAIOT B ce0sI:

TI'azoBble ].[eHTpI/l(l)yl"I/l H y3J1bl U KOMIIOHCHTBI, CIICHUAJBbHO NMPE€AHA3HAYCHHbIC
HJIM ITOATOTOBJICHHBIC /I UCIIOJIb30BAHUA B Ira30BbIX ueHTpntbyrax

BBOIHOE 3AMEYAHUE

l'azoBass mneHTpu(yra OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) ITHJIMHAPA(OB)
muamerpoM oT 75 mm (3 morima) a0 400 mm (16 mOMMOB) C  BEpPTHKAJIBLHOM
LEHTPaIbHOM OCBIO, KOTOpBIM(€) MOoMemieH(bl) B BaKyyM U Bpallaercsi(roTcs) C
BBICOKOM OKpY>KHOUM ckopocThio mopsiaka 300 m/c wimm Oomee. [l mocTmkeHUs
OOJBILION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalbl BPALIAIOLUIUXCS KOMIIOHEHTOB
JIOJKHBI UIMETh BBICOKOE 3HAYEHHWE OTHOILIEHUSI IPOYHOCTH K IJIOTHOCTH, a pOTOpHAst
cOopka u, ClIel0BaTEIbHO, OTICIbHbIE €€ KOMIOHEHTBl JIOJKHBI HM3TOTOBIIATHCA C
BBICOKOH CTENEHBI0 TOYHOCTH, YTOOBI pa3dasaHc ObLT MUHMMAJIBHBIM. B oTianume ot
JOpyrux LEHTpUdyr razomas LeHTpudyra s oOOrameHus ypaHa HUMEET BHYTPH
pPOTOpPHOI KaMephbl Bpalfarolyocs(iuecs) mneperopoaky(u) B Gopme aucka u
HEIOJIBIKHYIO CUCTEMY noJadn 1 otBoja ra3a UFs, cocTosinyro 1o MeHbIIeH Mepe U3
TpeX OT/AENbHBIX KaHAJIOB, /IBA U3 KOTOPBIX COSIMHEHBI C JIOMATKaMU, OTXOAALIMMHU OT
oCH poTopa K neprudepHiiHol YacTh pOTOPHOM KaMmephl. B BakyyMe HaxOJHUTCS TaKxke
P BaXKHBIX HEBPALLAIOIIMXCS 3JIEMEHTOB, KOTOpbIE, XOTd M HMEIOT 0co0yro
KOHCTPYKLIMIO, HE CJIOKHBI B W3TOTOBJICHUM U HE HM3TOTOBJIIOTCS M3 YHHUKAJIbHBIX
MmarepuanoB. LleHTpudykHas ycTaHOBKa, OTHAKO, TpeOyeT OOJBIIOr0 YMClia STHX
KOMIIOHEHTOB, TaK YTO MX KOJHYECTBO MOXKET CIIY’KHUThb BaXXHbIM HHIUKATOPOM
KOHEYHOI'O MCIIOJIb30BaHUSL.

Bpamamouuecss KOMIOHEHTBI
a)  IlomHbie poTopHBIE COOPKH:

ToHKOCTEHHbIE LWIMHAPBI WM Psi COEAMHEHHBIX MEXAy CO00M TOHKOCTEHHBIX
IWIMHAPOB, H3TOTOBIEHHBIX W3 OJHOrO WM Oojiee MaTepHaJOoB C BBICOKHM
3HAYE€HUEM OTHOILEHMSI IPOYHOCTH K IUIOTHOCTH, yKa3zaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUUN x nHactosmemy paszneny. CoenuHEHHE IWIIMHAPOB MEXIY COOOM
OCYIIECTBIISIETCS. TPU TOMOIIM THUOKMX CHILGOHOB WM KOJEll, ONHCAaHHBIX B
yactH 5.1.1. ¢) Hmwke. CoOpaHHBIl pOTOp UMEET BHYTPEHHIOIO(ME) MEPErOpoIKy(1) U
KOHIIEBBIC y3J1bl, onucanHble B 4yacTsx 5.1.1.d) u e) Hmxe. OgHako mosHas cOopka
MOXeT ObITh OCTABJIEHA 3aKA34YMKy B YACTUYHO COOPaHHOM BUJIE.



b)  Portophsie TpyOBbI:

CrenuanbHO TpeIHa3HAYECHHbIE WM MOATOTOBJICHHBIE TOHKOCTEHHBIC LIMJIUHIPHI C
tonmuHoN cteHku 12 mm (0,5 mroiima) wim menee, nuamerpom ot 75 MM (3 mroiiMa)
no 400 mm (16 mroifMOB), M3TOTOBIICHHBIE W3 OJHOIO WM OoJiee MaTepualioB,
HMMEIOIINX BBICOKOE 3HAYEHHE OTHOIICHHSI MPOYHOCTH K IUIOTHOCTH, YKA3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHUWU k HacTosiieMy pa3aeny.

c¢)  Kombua wm cuiaboHsI:

KoMmmoneHTsl, crienuaibHO MpeaHa3HauYeHHbIE WM TOJATOTOBJICHHBIE I CO3MaHUS
MECTHOH OIOpHI JJIi POTOPHOM TpPyObl WJIM COCIUWHEHHs psga POTOPHBIX TpPYyoO.
CunboHBI MPEACTaBISIFOT COO00N KOPOTKHE HWIMHAPHI C TONIMHON CTEHKHA 3 MM
(0,12 mroiima) wiu Menee, nuametpom oT 75 mm (3 mrorima) 1o 400 mm (16 mr0iiMOB),
UMEIOIIUX OJMH TOPp M M3rOTOBJIECHHBIE W3 OJHOTO W3 MAaTepUaOB, MMEIOIIUX
BBICOKOE 3HAUEHUE OTHOLICHHWS TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIBHOM 3AMEYAHHMMU k HactoseMy pasiery.

d) Ileperopoaku:

KommoneHTsr B popme aucka auamerpoMm oT 75 mm 110 400 MM (o1 3 10 16 mroiimMoB),
CHELMAIbHO IpPEJHA3HAYEHHbIE WIM MOJATOTOBJIIEHHBIE JJIsI YCTAaHOBKM BHYTpPHU
POTOpPHOI TPYObI LEHTPU(YTH € LIETBbIO N30JMPOBATh BBITYCKHYIO KaMepy OT INIaBHOMH
pa3fenUTEeNIbHOM KaMepbl M B HEKOTOPBIX CIIydyasX Ul YJIyYLIEHUS LUPKYJSALUN
raza UFs BHyTpu TJaBHOM pa3fenuTeNbHOW KaMepbl pOTOpHOW TpyObl H
M3TOTOBJIEHHBIE U3 OJHOTO U3 MaT€pPHajIOB, MMEIOLIMX BbICOKOE 3HAYEHHE OTHOLLECHUS
IIPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIbBHOM 3AMEYAHUU k
HACTOSIILEMY pa3zAeiy.

e) BepxHue/HmKHME KPBIIIKU:

Kommonentsr B ¢opme mucka gmamerpoM oT 75 MM (3 moiima) go 400 mm
(16 mroiiMOB), crielMaIbHO MPEHA3HAUYCHHBIC WM TOJITOTOBJICHHBIE TAKMM 00pa3oM,
9TOOBl TOYHO COOTBETCTBOBATH JIMAMETPY KOHIIOB POTOPHOM TpyOBl M Onaromaps
stomy yaepxubath UFs BHYTpu ee. DTH KOMIIOHEHTBI UCTIONIB3YIOTCS U1l TOTO, YTOOBI
MOJIICP’KUBATh, YACPKUBATh WM COZEPKaTh B ceOe KaK COCTaBHYIO YaCTh AJIEMEHTHI
BEPXHEr0 MOAUIMITHUKA (BEPXHSS KPBIIIKA) WM CIIY)KHTh B KQUeCTBE HECYIIEH YacTH
BpAIAIOIINXCS AJIEMEHTOB SJIEKTPOJBUraTesNsl M 3JIEMEHTOB HMKHETO MOJIIMITHHUKA
(HYDKHSISL KPBILIKA), ¥ U3TOTOBIISIOTCS U3 OJHOTO U3 MaTE€pUaIOB, UMEIOLIUX BBICOKOE
3HA4YE€HUE OTHOIIEHUS MPOYHOCTU K IUIOTHOCTH, yKa3zaHHbIX B [IOSJCHUTEJIBHOM
3AMEYAHUMMU k HactosiemMy paszieny.

I[NOACHUTEJIBHOE 3AMEYAHUE

Jns  Bpamaommxcs — KOMIIOHEHTOB — LEHTPU(YT  HCHOJB3YIOTCS  CIEAyIOIue
MaTepuabl:



5.1.2.

a)  MapTEHCUTHOCTAPCIONINE CTAH, NMEIOIINEe MAaKCUMAIBHBIN MPeaesl IPOYHOCTH
Ha pactsorenne 2,05 x 10° H/m? (300 000 dyHT/KB. mroiiv) mim 6ouee;

b)  amOMUHHEBBIC CIUIaBbI, WUMCIONIUEC MAKCUMAJBHBIN Mpeaesl MPOYHOCTH Ha
pactsxenue 0,46 x 10° H/m? (67 000 GbyHT/KB. I10MM) miu Ooree;

C)  BOJIOKHHCTBIE (HUTENOAOOHBIE) MaTepUalibl, IPUTOJHbIE Ul UCIIOIb30BAaHUS B
KOMIIO3UTHBIX CTPYKTypaX M HMEIOIIME 3HAuY€HHs YAEIbHOIO MOJIYJIS
ynpyroctu 12,3 x 10°M mwm Gomee M MAaKCHMANBHOTO YACIBHOIO Ipenesna
Npo4YHOCTH Ha pactsokeHue 0,3 x 10°m wm Gomee ("ynenpHBI MOy
ynpyrocti" - 310 Momyns FOmra B H/M%, neneHHsIil Ha yaeabHbli Bec B H/AM,
"MaKCUMaJIbHbIA yAENbHBIA Mpeaea MPOYHOCTH Ha pacTshkeHue" - 3To
MAKCHMaJIbHBIH TpefeN NPOYHOCTH HA pacTskeHue B H/M’, neleHHbI Ha
yaensHbI Bec B H/A).

CraTnyeckne KOMIIOHEHTEI
a) IMoammnHuuKky ¢ MarHUTHOM ITOABECKOM:

CrenuanbHO TpeAHA3HAUYEHHBIE WM TMOJATOTOBICHHBIE TOAIIUITHUKOBBIE Y3IIbI,
COCTOSIIIME M3 KOJIBLIEBOIO MAarHWTa, MOJBEIIEHHOr0 B o00oliMe, cojepkauien
nemmndupyromnyto cpexy. Ob6oiima wm3rotoBisieTcs u3 croiikoro k UFg marepuana
(em. IIOACHUTEJIBHOE 3AMEYAHMUE k pasgeny 5.2.). Maraut coeauHsieTcs ¢
MOJIFOCHBIM HAKOHEYHHKOM WJIM BTOPBIM MAarHMTOM, YCTaHOBJIEHHBIM Ha BepXHeEH
KpBIIIKe, OnmucaHHOW B paznene 5.1.1.e). MarHutr moxeT uMeTh (opMy KOJbIa C
COOTHOIIICHHEM MEXJy BHEUIHUM M BHYTPEHHHUM [HAMETPAMH, MEHBIINM HJIH
paBHbIM 1,6:1.  Maraur Moxer uMeTb ¢opMy, 00€CIEeUMBANIIYI0 HAYAILHYIO
nponunaemMocts 0,15 T'a/m (120 000 equaun CI'C) wnu Gonee, WM OCTATOYHYHO
HaMarHW4eHHOCTh 98,5% wmm  Oonee, WIM TPOU3BEIACHWE WHAYKIMH HA
MaKCHMAaTbHYIO HampsukeHHOCTh moist 6omee 80 kJhi/M” (107 'c.D). KpoMe 0OBIYHBIX
CBOWCTB Marepuaya, HEOOXOAUMBIM IPEIBAPUTEIbHBIM  YCIOBHUEM  SIBIISIETCS
OrpaHWYeHHE O4YeHb MaibiMu jomyckamu (MeHee 0,1 v wmmm 0,004 mroiima),
OTKJIOHEHHMsI MarHUTHBIX OCEH OT TeOMEeTpHYEeCKUX oceil mim obecrieyeHue ocoboii
TOMOTI'€HHOCTH MaTepualia MarHuTa.

b)  INommmmHukw/ nemrmdepsr:

CHGI_II/Ia.HLHO IpeAHA3HAUYCHHBIC WM HOATIOTOBJICHHBIC IMOAIIWIIHUKH, COACPIKAIIUC
y3ell OCh/YIJIOTHUTENIHOE KOJIbIIO, CMOHTHPOBAaHHBIM Ha aemmdepe. Ock OOBIYHO
Ipe/ACTaBIsgeT CcoOOW Bal M3 3aKaleHHOM cTall C OJHMM KOHLOM B (opme
nosryceprl, ¥ CO CPEJCTBAMH IOJCOSIMHEHUS] K HMKHEW KpBIIIKE, OMMCAHHON B
pasnene 5.1.1.e), wa gpyrom. Bam, onmHako, MOXeT OBITh COEAWHEH C
TUApOAMHAMUYECKUM  nommmnHukoM. Komnblio umeer ¢opMmy TalneTku ¢
nonychepuyeckuM yriryOJIeHueM Ha OJHOW TOBEPXHOCTH. DTH KOMIIOHEHTHI 4acToO
MIOCTABJISIIOTCS OTAEIBHO OT AeMIidepa.

10



¢)  MounekynsipHble HACOCHI:

CrienanbHO TIpeHA3HAYEHHBIE WM TOJATrOTOBJIICHHBIC IWIMHIPHI C BBITOUYCHHBIMH
WIA BBIABJICHHBIMHA BHYTPH CIHPATHHBIME KaHABKAMH W C BBICBEPJICHHBIMH BHYTPH
oTBepCcTHsIMUA. THUMIOBBIMH pa3MepaMu SIBISIIOTCS CIEIYIOIIUe: BHYTPEHHUH TUaMeTp
ot 75 mm (3 mroiima) o 400 mm (16 mrovimoB), Tommmnaa crenku 10 mm (0,4 groiima)
wii Oonee, ¢ JUIMHOM, paBHOM AuameTpy wiu Oombine. KaHaBku OOBIYHO UMEIOT
MPSIMOYTOJIbHOE TIONIepedHoe ceueHre u rmyounny 2 MM (0,08 mroiiMa) nmum 6onee.

d)  Craropsl nBUTaTENEH:

CrienualibHO TIpeHA3HAYCHHBIC WM TIOATOTOBJICHHBIE CTATOPBI KOJBIICBOW (hOpMBI
JUIE  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX THUCTEPE3UCHBIX (WU  PEaKTUBHBIX)
ANIEKTPOJIBUTATENICll MEPEMEHHOr0 TOKa Uil CHHXPOHHOM paboThl B YCIOBHUSX
Bakyyma B nuana3one yactoT 600-2000 'y u B nuanazone momnocteid 50-1000 BA.
Cratopbl cocToAT ®3 MHOro()a3HbIX OOMOTOK HAa MHOTOCIIOMHOM JKEIIE3HOM
CEpJICUHUKE C HHU3KUMH TIOTEPSMH, COCTABIEHHOM W3 TOHKHMX IUIACTHH, OOBIYHO
tomuHoM 2,0 MM (0,08 mroiimMa) nim MeHee.

e) Kopmyca/mpreMHUKY LIEHTPUPYTH

KoMIoHeHTsI, criennaibHO MpeAHa3HAuYeHHbIE WIN MOArOTOBICHHBIE [T pa3MELICHUs
B HUX COOpPKH POTOPHOM TpyObI ra3oBoil eHTpudyru. Kopmyc cocTouT U3 KeCTKOro
OWIMHApa ¢ TommuHOW cTeHku 10 30mm (1,2 mroiiMa) ¢ Ipenu3HOHHO
00pa0OTaHHBIMM KOHLIAMHM JJI1 YCTQHOBKM TMOJIIMIHUKOB M C OJHUM WJIH
HECKOJIbKUMHU (riaHnamMu Jiisi MoHTaxka. OOpaboTaHHbIE KOHIIBI MapajliebHbBI APYT
JpYry U NEepHeHANKYJISIPHBI IPOAOJIBHOM ocu nunuHapa B npeaenax 0,05 rpagyca uiu
Mmenee. Kopiryc MoxkeT Taxke MpeacTaBiIsTh COO0M KOHCTPYKLUIO SYEUCTOrO TUIIA JJIS
pa3MelleHdss B HEM HECKOJbKUX poTOpHbIX TpyO. Kopryca wsroraBnuBaroTcs u3
MaTepHuajoB, Koppo3uecToMkux K UFes, WaM 3ammniarorcs MOKPBITHEM M3 TaKUX
MaTepHaJIoB.

f)  JloBymku:

CrenManbHO TMpenHa3HAYCHHbIE WM TOJATOTOBICHHBIE TPYOKHM BHYTPEHHUM
muamerpoM 10 12 mm (0,5 mroiima) juis u3Bieuenus raza UFgq u3 poropHoii TpyObI 10
Metoay TpyOku Iluto (T.e. ¢ OTBepcTHEM, HaNpaBIEHHBIM Ha KPYrOBOM MOTOK rasa B
POTOpHOI1 TpyOe, K IpUMeEpy, OCPEACTBOM U3rHOa KOHIIA PAIUaIbHO PACTIONIOKEHHON
TpyOKH), KOTOpbIE MOKHO TPUKPENUTh K IEHTPATHLHOW CHCTEME W3BJICUYCHHUS rasa.
TpyOku M3roTOBIEHBI M3 MaTepuanoB, KopposuecToiikux k UFg, mnmm 3anmimarorcs
MOKPBITHEM U3 TAKUX MaTEpUasIOB.
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5.2.

CnenMaJbHO TNpeJHAa3HAYEHHble WJIM MOATOTOBJIEHHbIC BCIOMOraTeJbHbIe
CcUCTeMbl, 000pyJ10BaHME M  KOMIIOHEHTbI /IJIsi MCHOJIL30BAHUSI Ha
ra3oueHTpuPyKHoil yCTAHOBKE 10 000TrallleHN 10

BBO/IHOE 3AMEYAHUE

BcnomorarenbHble  cHCTEMBI, O00OPYIOBaHME M KOMIIOHEHTBI Ta30IEHTPUQYKHOM
YCTAaHOBKM MO OOOTAllICHWIO TIPEACTABISIOT COOOW  CHUCTEMbI  YCTaHOBKH,
HeoOxomumble i ogadn UFg B nieHTpuyTH, IS CBSI3M OTACIBHBIX HEHTPHU(PYT
MEXTy coOOH C 11enbio 00pa3oBaHMs KacKaaoB (UM CTyTIEHe! ), YT00bI JoCTHYh Ooliee
BBICOKOTO oOorareHust 1 u3Biedb "mpoaykt" u "xBocthl" UFg u3 nieATpudyr, a Takxe
o0opyioBaHWE, HEOOXOIUMOE Il TPHUBEACHUS B JCHCTBHE ICHTPUPYT WM IS
YIPABJICHUs yCTAHOBKOM.

O6bruno UFg wcmapsietcss u3  TBEpABIX  BEIIECTB, TOMEIIEHHBIX BHYTPH
MOJIOTPEBAaEMbIX ABTOKJIABOB, W TOJAeTCs B Ta3oo0paszHOM (opme K HEeHTpudyram
4yepes CUCTEMY KOJUIEKTOPHBIX TpyOorpoBooB kackana. "IIpoaykr" u "xBoctel" UFg,
MOCTYMAIOIIME U3 LUEHTPU(YT B BUJIE ra3000pa3HBIX MOTOKOB, TAKKE MPOXOIAT Yepes
CHUCTEMY KOJUIEKTOPHBIX TpyOONpOBOIOB Kackaa K XOJIOJHBIM JIOBYIIKaM
(pabotarorum mipu Temreparype okono 203 K (-70°C)), rme OHH KOHICHCHPYIOTCS |
3aTeéM IOMEIIAIOTCSI B COOTBETCTBYIOLIME KOHTEHHEPHI Uil TPAHCHOPTUPOBKU WM
xpaHeHusi. Tak Kak ycCTaHOBKAa MO OOOramieHHUI0 COCTOUT M3 MHOTHX ThICSY
HEHTPUdYT, COOPaHHBIX B KACKaJIbl, CO3/1AI0TCS MHOTOKUJIOMETPOBbIE KOJUICKTOPHBIE
TpyOOIPOBOABI KACKAIOB C ThICSYaMU CBapHBIX LIBOB, IPHYEM CXeMa OCHOBHOM 4acTH
UX COeTMHEHUIT MHOTOKpaTHO moBTopsieTcs. O0opy1oBaHuE, KOMIOHEHTHI U CUCTEMBI
TPyOOIIPOBO/IOB M3TOTOBJISIOTCS C COOJIIOJICHMEM BBICOKUX TPEOOBaHM K BaKyyM-
IUIOTHOCTH U YUCTOTE 00pabOTKH.

5.2.1.  Cucrembl nogauyu/cucreMsl 0TBOAA "'mpoaykra' u '"xBocToB"
CHCI_II/IaJIBHO npeaHa3HauYCHHBIC WX MOATOTOBJICHHBIC TCXHOJIOTMYCCKUC CUCTCMBI,
BKJIIOYAIOLIHE!

NUTAIONINE AaBTOKJIABBI (WM CTAaHIMHW), HWcnonb3yemble st moxaun UFg B
kackaapl neHTpudyr npu nasienun g0 100 kIla (15 dyHT/KB. mioiiM) U mpu
ckopoctH 1 Kr/4 uim 6onee;

necyOmuMaTopbl (MM XOJIOAHBIE JIOBYILIKH ), UCTIONIB3yeMble [uisl BhiBeaeHus1 UFg
u3 KackaaoB npu gasiaeHun 1o 3 klla (0,5 pyHT/KB. mroiim). JlecyOnumaTopbl

crocoOnbl oxnakaarhes 10 203 K (-70°C) u narpesarbes 10 343 K (70°C);

craniuu "mpoaykra" M "XBocTOB", HMcnonb3dyembie i nepemenienus UFg B
KOHTEUHEPBHI.

Ota ycTaHOBKa, 000pylOBaHUE M TPyOOIPOBOIBI MOJHOCTHIO M3rOTABIMBAIOTCS U3
croikux K UFg MarepuanoB wWin 3alllMOIalOTCS TOKPHITHEM M3 HUX (CM.
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5.2.2.

5.2.3.

5.24.

[NHOACHUTEJIBHOE 3AMEYAHMUE k nanHomy pa3zzieiny) ¢ coOI0JeHUEM BBICOKUX
TpeOOBaHMI K BaKyyM-TUIOTHOCTH M YHCTOTE 0OPaOOTKH.

MamuHHBIe CHCTeMbI KOJIJIEKTOPHBIX TPY0ONPOBOA0B

CrnenanbHO TMpeHAa3HAYEHHbIE WM TOATOTOBJIEHHBIE CHCTEMBl TPYOOIPOBOAOB U
KOJUIeKTOpoB it yaepxkanuss UFs BHyTpH LEHTpUQYXKHBIX KackaloB. OTa CETh
TpyOOIPOBOIOB OOBIYHO MPEACTABIISICT COOOH CUCTEMY € "TPOWHBIM" KOJUIEKTOPOM, U
Kaxxiasi eHTpudyra coelMHeHa ¢ KaXIbIM U3 KOJUIEKTOpoB. CienoBaTesibHO, cXemMa
OCHOBHOIl 4YacTH HX COEAMHEHUs MHOTOKpaTHO moBTopsiercs. OHa IOJIHOCTBIO
n3rotaBnuBaercss u3 croikux k UFg wmarepuanoB (cMm. [NOSACHUTEJIBHOE
3AMEYAHMUE x nHacrosimeMy paszieny) ¢ COOMIOJCHHEM BBICOKUX TpPeOOBaHHMMA K
BaKyyM-IUIOTHOCTH U YUCTOTE 00PabOTKH.

Macc-cnekTpomeTpbl/ucToYHUKH HOHOB 115 UF

CneumanbHO  NpeAHAa3HAYEHHbIE  WIM  IOATOTOBJICHHbIE  MAarHUTHBIE WM
KBaIPYIOJIbHBIE MACC-CIIEKTPOMETPBI, CIIOCOOHBIE MTPOM3BOAUTH NPSMOI 0TOOpP TPOoO
nojaBaeMoil macchl, 'mpoaykrta" wim "XBOcTOB" W3 ra3oBblx MNOTOKOB UFg u
o0Jajiarorye MoJIHBIM HAOOPOM CIEYIOIUX XapaKTePUCTHK:

1.  yxaenwpHas pa3pemaromiasi CliocCOOHOCTh 1Mo Macce cBbitie 320;

2. CoaCpKaT MCTOYHHUKKW HMOHOB, U3TOTOBJICHHBLIC H3 HUXpPOMa WJIM MOHCEIIA HIIA
3aTUIICHHBIC ITOKPBITUEM M3 HUX, UJIN HUKCIIMPOBAHHBLIC,

3. copaepkaT MOHU3ALMOHHbBIE HCTOYHUKU C OOMOAPANPOBKOM AIIEKTPOHAMU;

4.  coaepkaT KOJUICKTOPHYIO CUCTEMY, TIPUTOIHYFO JUTS H30TOITHOTO aHAJIH3A.
IIpeoOpa3zoBaTesin 4acTOTHI

IIpeoOpa3oBaTeny 4acTOThl (TaKkKe W3BECTHbIE KaK KOHBEPTOPBHl WJIM HHBEPTOPHI),
CHEeNUAILHO TPEIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC JIII TMTAaHUS CTAaTOPOB
JBUraTesiel, ompeAeieHHbIX B moAMyHKTe 5.1.2.d), wnM dYacTH, KOMIIOHEHTBI H
mojicOOpKM Takux TmpeoOpa3oBaTeieli YacTOThl, OONATaroIIUe IMOJHBIM HAO0pOM
CIIEAYIOIIUX XapaKTePUCTHUK:

1. MHoroda3HbIi Beixo B auana3zone ot 600 mo 2000 I';

2. BBICOKas CTAOMIILHOCTH (CO crabmim3anueit yactotsl styute 0,1%);

3.  HH3KHE HeMMHEWHbIe UCKaxeHus (MeHee 2%); u

4. ko3 dunment nonezHoro aencTus cabiiie 80%.
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5.3.

5.3.1.

5.3.2.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncienHoe BbIIE 00OpYIOBaHME BCTYMAaeT B HEMOCPEACTBEHHBIM KOHTAKT C
texHosornyeckiuM razom UFg niam HemocpencTBeHHO ynpaBiisieT paboTol HeHTpudyr
U MIPOXOXKJICHUEM I'a3a OT UEHTPU(YTH K HeHTpU(yTre U U3 Kackaza B KacKal.

Kopposuecroiikue k UFg Matepuanbl BKIIIOUAIOT HEP’KABEIOIIYIO CTajlb, aTlOMUHUMA,
ATFOMUHHEBBIC CIUIABBI, HUKEJIh WK CIUIaBbl, cofepxanie 60% u 6onee HUKEIsL.

CrnenmajbHO NpeaHA3HAYEHHbIE WJIU MOATOTOBJIEHHbIe COOPKH M KOMIIOHEHTBI
AJIS MCTOJIL30BAHUS NPH ra3oand¢y3MoHHOM 000raleHUH

BBO/IHOE 3AMEYAHUE

Ilpu razomuddysroHHOM MeToje pa3jelieHHs HW30TONOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOW COOPKOW SIBIISICTCS CIIEIMAIBHBIN MOPHUCTHIN ra30anuddy3noHHbIH
Oapbep, TEMIOOOMEHHMK JIsl OXJIQXKJEHUs ra3a (KOTOpbId HarpeBaeTcs B IIpoLiecce
CKaTusl), YIUIOTHUTENbHBIC KJIAlaHbl M PEryJUpyIoUIMe KIamnaHbl, a Takxke
TpyOonpoBoabl. Ilockonabky B ra3oaud@y3MOHHOM TEXHOJIOTHH HCIIOIb3YETCs
mectugTopucteiii ypan (UFs), Bce obopynoBaHue, TpyOOIpPOBOABI U MOBEPXHOCTH
M3MEPUTEIBHBIX TPUOOPOB (KOTOpPBIE BCTYHMAIOT B KOHTAKT C Ta30M) JOJDKHBI
M3rOTaB/IMBATHCS U3 MaTE€pUaIOB, COXPAHAIOIINX CTaOMIBHOCTD Ipu KoHTakTe ¢ UFs.
lazomudy3nonHasl ycTaHOBKa COCTOMT W3 psda Takux COOpOK, Tak 4YTO UX
KOJIMYECTBO MOXKET OBITh BaYKHBIM ITOKa3aTeJIeM KOHEUYHOTO MpeTHA3HAYCHHS.

I'azonud¢ysuonnbie 6Gapbepbl

a) CroenuanpHO MpeAHA3HAYCHHBIC WM TMOATOTOBJICHHBIE TOHKHE, MOPUCTHIC
uibTpeI ¢ pasmMepom nop 100-1 000 A (anrcrpem), Tommusoit 5 M (0,2 mroiima) wiu
MeHbllle, a s TpyOuatbix ¢dopm auametrpom 25 mm (1 mroiiM) WM MeEHbIIE,
W3TOTOBJICHHBIE M3 METAJUTMUECKHUX, MOJIMMEPHBIX WM KePaMUYECKHX MaTepHhajioB,
kopposuectorkux k UFq, n

b) cmeuuanbHO MOATOTOBJICHHBIC COCAWMHEHHWS WM TOPOIIKH YIS W3TOTOBIICHUS
TakuX (UIbTPOB. Takue COeTUHEHHS U TOPOILIKM BKIIOYAIOT HHUKENb WU CILIaBBHI,
conepxkamme 60% wimu Oonee Hukens, okcuj amomuHus win croiikue K UFg
MOJTHOCTBIO (PTOPHPOBAHHBIE YTJIEBOAOPOJHBIE MOJUMEPHI ¢ YUCTOTOM 99,9% wnnm
Oonee, pasmepoMm yacTtul] MeHee 10 MKM W BBICOKOH OJHOPOJHOCTBIO YaCTHIl IO
KPYMHOCTH,  KOTOpPbIE  CIEHMUAILHO  TOJATOTOBJIEHBI  JJII  HM3TOTOBJICHHS
razoaudy3noHHBIX GapbEPOB.

Kameps1 1uggysopos
CHCI_II/IaJILHO npeaHa3Ha4YCHHBIC N IIOATrOTOBJICHHBIC repMETUYIHLIC
HWIMHAPUYECKUE cocypl nuameTpom Oomee 300 mm (12 mroiiMOB) M JyTMHOM Oosee

900 mm (35 nroliMOB), MM MPSAMOYTOJIBHBIE COCYbl CPABHUMBIX Pa3MEPOB, UMEIOLIHE
OJIMH BITyCKHOM M JBa BBIMYCKHBIX IaTpyOka, TuaMeTp Ka’kIoro M3 KOTOpbhIX Oojee
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5.3.3.

5.3.4.

5.3.5.

5.4.

50 mm (2 mroiima), IS TOMENICHUS B HHUX ra3oau(@y3uOHHBIX 0apbeposB,
n3rotrosieHHble U3 croikux kK UFg MaTepuanoB WM 3allMIIEHHbIE MOKPBITHEM M3
HUX, W MpPEJHA3HAYECHHbIE IJIs1 YCTAHOBKM B TOPU30HTAJIBHOM WM BEPTUKAIBHOM
MIOJI0’KEHHHU.

Kommnpeccopsl 1 razonyBku

CrienmanbHO MpeIHAa3HAYCHHbIE WU TOATOTOBJICHHBIE OCEBBIC, LIEHTPOOEKHBIC WIN
00BEMHBIE KOMITPECCOPHI, UK TA30TyBKU C MPOU3BOIUTEILHOCTHIO Ha Bcoce | M/MUH
wm Oonee UF¢ m ¢ gaBiaeHHeM Ha BBIXOAE OO0 HECKOALKMX coTreH Klla
(100 ynT/KB. AFOKIM), TIpEIHA3HAYCHHBIC IS JIOJTOBPEMEHHOW OKCIUTyaTallid B
cpene UFg ¢ amekTtponaBurareieM COOTBETCTBYIOIICH MOIIMHOCTA WM 0O€3 HEro, a
TaKXe OTJEIbHbIE COOPKU TaKUX KOMIIPECCOPOB M Ta30AyBOK. DTH KOMIIPECCOPBI U
ra3oJyBKU UMEIOT mepenaj qaBieHus ot 2:1 10 6:1 u u3rotaBiIMBarOTCs U3 CTOMKUX K
UFs matepuaioB UM MOKPbIBAIOTCS UMHU.

YnioTHeHns BpalalIuxcs BaJjioB

CrnenManbHO TNpelHa3HAUCHHbIE WM IOJArOTOBJICHHBbIE BaKyyMHbIE YIUIOTHEHHUS,
YCTaHOBJICHHBbIE HAa CTOPOHE MOJAa4M M Ha CTOPOHE BbIXOJA JJIS YIUIOTHEHHs Basa,
COEIMHSIONIET0 POTOP KOMIPECCOpa WM Ta30/1yBKHU C MPUBOAHBIM JIBUTATENIEM, C TEM
4qTo0Bl 00ECNeYNTh HAASKHYI0 TIepMETH3ALUI0, MPEJOTBPAILAIONIYI0 HAaTeKaHUEe
BO3/lyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa MM I'a30AyBKU, KOTOpas HalloOJIHEHA
UF¢. Takue yninoTHeHHs: 0OBIYHO MPOEKTUPYIOTCS Ha CKOPOCTh HaTeKaHus OydepHoro
rasa meree 1000 cv’/muH (60 groiiv’/MuH).

TemroooMennukH 1 oxJaaxkaenus UFg

CnenmanbHO  TpefHA3HA4YeHHBIE  WJIM  IOJATOTOBJICHHBIE  TEIUIOOOMEHHWKH,
n3rotoBJeHHbIe U3 cTOMKNX K UFs MaTepranoB win MOKphIThIE UMH (32 HCKITIOYEHUEM
HEp)KaBEIOIIeH CTaiy), WIM MEIbl0, WINM JIOOBIM COYETAHHMEM STHX METAJUIOB M
paccuuTaHHBIE HA CKOPOCTh M3MEHEHUS JIABJICHUS, OIPEACIISIONICTO YTEUKY, MEHee
10ITa (0,0015 ¢pynr/kB. moviM) B wac mpu mnepenaae gasneHus 100 klla
(15 ¢pyHnT/KB. H101M).

CneuuanbHO TIpelHA3HAYEHHbIe WM TMOATOTOBJIEHHbIE BCIOMOraTeJbHbIE
CUCTeMbl, 000OpyI0BaHHE W KOMIIOHEHTHI [UIi MCHOJb30BAHHUSL NPH
razoau@pPpy3noHHOM o00orameHnu

BBO/IHOE 3AMEYAHUE

BcnomorarenbHble cucteMbl, 000py0BaHUE M KOMIOHEHTBI AJ1s1 Ta3041(dy3HOHHBIX
YCTAaHOBOK IO  OOOralleHUI0 MPEJCTaBIAOT COOOW  CHUCTEMbl  YCTaHOBKH,
Heobxoaumble i nogaun UFg B razomuddy3nonnyo cO0pKy, ISt CBSI3H OTJEIBHBIX
cOOpok Mexmay coboili W o00pa3oBaHHMS KackagoB (WM CTyHEeHEW) ¢ IEJbIo
MIOCTETICHHOT'O JTOCTHXKEHUsI OoJiee BBICOKOTO O0OTallleHus: U M3BJIeUeHUs "mpoayKTa”
n "xBocroB" UFs u3 nu¢¢y3snMoHHBIX KackaloB. BBuIy BbICOKOMHEPIIMOHHBIX
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5.4.1.

5.4.2.

XapaKTePUCTUK TU(PPY3MOHHBIX KacKaJ0B JIt000€ MpepbhIBaHUE UX pabOThl, OCOOEHHO
UX OCTaHOBKA, MPHBOMAT K Cepbe3HbIM MocieAcTBUAM. ClienoBaTenbHO, Ha
ra3onu(Py3uOHHON YCTAaHOBKE Ba)KHOE 3HAYEHHE HMMEIOT CTPOroe M IIOCTOSIHHOE
MOAACPKaHNUEC BaKyyMa BO BCEX TEXHOJIOTMYCCKUX CUCTEMAax, aBTOMAaTHYCCKas 3allrTa
OT aBapuil U TOYHOE aBTOMATUYECKOE PEryIMPOBaHUE MIOTOKA rasa. Bee aTo mpuBogur
K H€06XOI[I/IMOCTI/I OCHAIICHHA YCTAHOBKHU OOJILIINM KOJIMYECTBOM CIienaJIbHbIX
M3MEPUTEIILHBIX, PETYINPYIOIUX U YIPABIIAIOIINX CUCTEM.

Oo6bruHo UFg ucmapsiercss U3 HWIMHAPOB, MOMEIIEHHBIX BHYTPU AaBTOKJIABOB, U
nojaeTcsi B ra3o00pa3Hoil popMe K BXOJHBIM TOUKaM uYepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOorpoBooB kackana. "[Ipoaykt" u "xBoctel" UFs, mocTynaromue U3 BBIXOTHBIX
TOYEK B BHUJE ra3o00pa3HbIX IOTOKOB, MPOXOIAT Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOIPOBOIOB Kackajga JHOO K XOJOAHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
CTaHIIUsAM, TAe Tra3000pa3Hbii 1moTok UFg ckmkaercs W 3areM ToOMeniaeTcs B
COOTBETCTBYIOIINE KOHTEWHEPHI ISl TPAHCIIOPTHPOBKHU WM XpaHeHUs. [IoCKOIbKy
razonud@y3uoHHas YCTaHOBKAa MO OOOTAlICHUIO MMEET OOJBIIOE KOJIUYECTBO
ra3o1u¢y3MOHHBIX cOOpOK, COOpaHHBIX B KaCKaJlbl, CO3MIAI0TCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPyOOIIPOBOABI KaCKaJlOB C THICSYAMU CBAPHBIX
IIIBOB, TIPHYEM CXEeMa OCHOBHOW YacTH WX COCIMHEHHWH MHOTOKPAaTHO TOBTOPSETCS.
O6opynoBaHue, KOMIIOHEHTHI W CHUCTEMbI TpPyOONPOBOIOB U3TOTOBIAIOTCS C
COOJIFO/ICHHEM BBICOKHX TPeOOBaHMIA K BAKYYM-TUIOTHOCTH M YACTOTE 0OPaOOTKH.

Cucrembl mogauu/cucremMsl 0TBoAA ''mpoaykra' u '"'xBocTOB"
CrienanbHO TpeJHA3HAYEHHBIE WM TOJTOTOBICHHBIE TEXHOJIOTMYECKHUE CHUCTEMBI,
ciocoOnbie paborate mpu gapnernd 300 x[la (45 GyHT/KB. ArOMIM) WM MeHee,

BKJIFOYas:

NWTAIOIINE aBTOKJIABHI (MJIM CHUCTEMBI), Hcmonb3yemble st mogadn UFs B
razoauddy3uoHHbIE KACKaIbI;

NecyOIMMaTopsI (MITM XOJIOAHBIE JIOBYIIIKH), HCTIOJIB3yeMble Juisl BbiBeieHnst UFq
n3 razoaudy3MOHHBIX KaCKaJl0B;

cranmu oxwkenus, rae UFg B razoo0pasHoii (hopMe U3 Kackaaa COKMMASTCS U
OXJIQXKIAETCS 10 JKUJIKOI'O0 COCTOSTHUS,

cTaHluuu "mpoaykTa" win "XBOcToB", ucnoib3dyemblie A nepemeneHusi UFq B
KOHTEHHEPBI.

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBOI0B
CrnienManbHO TpeHA3HAYEHHbIE WM TOATOTOBIIEHHBIE CHCTEMBI TPYOONPOBOAOB U
CHCTEMBI KOJIEKTOpOB uisi yaepxanust UFs BHyTpu ra3zoan¢@y3noHHBIX KacKaIoB.

Ota ceThb TpyOOMpPOBOIOB OOBIMHO MpPEACTaBIsSIET OO0 cucTeMy C "TBOWHBIM'
KOJIJIEKTOPOM, TJIe Kax/as siueiika COeJMHEHa C KaKIbIM 13 KOJJIEKTOPOB.
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5.4.3.

5.4.4.

5.4.5.

BaxkyymHbIe cuCTeMBI

a) CrenuanbHO TperHa3HAYEHHbIE WIM MOATOTOBJIEHHbIE KPYITHBIC BaKyyMHBbIC
MarucTpajm, BaKyyMHbIE KOJUIEKTOPBI M BaKyYMHBIE HACOCHI MPOU3BOAUTEIHLHOCTHIO
5 v /s (175 dyT/Mum) wmm Goree.

b) BakyyMmHble Hacochl, CHELMAIbHO IpelHA3HAYEHHble JUIi pPaboOThl B
coneprkarieir UFs atMocdepe u U3roTOBICHHBIC M3 ATFOMUHMSI, HUKENS WU CIUIABOB,
conepxkaiux 6osnee 60% HUKeNS WIKM TOKPBITHIE UMU. DTH HACOCHI MOTYT OBITh WM
POTALMOHHBIMY, WJIM MOPIIHEBBIMU, MOIYT HMMETh BBITECHSIOIIME M (TOPUCTO-
YIJIEpOJHbIE YIUIOTHEHMS, a TAKK€ B HUX MOTYT IPHCYTCTBOBAThH CIIELHAJIbHbIE
paboune KUIKOCTH.

CnenuanbHble CTONOPHBbIEC U PeryJHPYIOIINe KJIATIAHbI

CrienaibHO TPETHA3HAYCHHBIC WA TIOJTOTOBIICHHBIC PYYHBIC MM aBTOMATHYCCKHC
CTOIIOpPHBIC W PEryJUPYIOIHe KialaHbl CHWILGOHHOTO THUIA, HW3TOTOBJICHHBIC W3
croiikux k UF¢ Matepuanos, nuamerpom ot 40 mo 1500 mm (1,5 no 59 mroiimoB) aiist
YCTAaHOBKM B OCHOBHBIX MW BCIIOMOTATeIBHBIX CHCTeMax Ta3oauddy3uoHHBIX
YCTaHOBOK 110 00O0TaICHUIO.

Macc-cnnekTpoMeTpbl/ucTounnk HoHOB 1151 UFg

CrnenuanbHO  TIpEeIHA3HAYCHHBIE WM TOATOTOBJICHHBIE  MAarHUTHBIE WM
KBaJIPyTOJIbHBIE MaCcC-CIIEKTPOMETPBI, CIOCOOHBIE MPOU3BOIUTH MPAMOM 0TOOP MPOd
nojaBaeMoil macchl, "mpoaykra" wiu "XBOCTOB" u3 ra3oBbix mNoTokoB UFg u
o0J1aarolye MOJHBIM HAaOOPOM CIEAYIOUIMX XapaKTePUCTHK:

1.  ynempHas paspeliaroas CriocoOHOCTh 1Mo Macce cBbiiie 320;

2. CoaCpKaT MCTOYHHUKKW HMOHOB, U3TOTOBJICHHBLIC M3 HUXpPOMa WJIM MOHCIIA HIIA
3aIMUIICHHBIC ITIOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. cozaepkaT MOHM3ALMOHHbBIE HCTOYHUKU C OOMOAPINPOBKOM ANIEKTPOHAMU;
4. couep:kaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJIsl ©U30TOITHOTO aHAIN3a.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeunciaenHoe Bbllle O0OPYIOBaHME BCTYMAeT B HEMOCPEACTBEHHBIM KOHTAKT C
TexHojorndeckuM razoM UFg, 1100 HEnocpeaCcTBEHHO peryupyeT MOTOK B Mpeaeax
Kackaza. Bce MoBEpXHOCTH, KOTOPBIE BCTYNAOT B KOHTAKT C TEXHOJIOIMYECKUM I'a30M,
LIEJINKOM M3roTaBiIuBaroTCs U3 cToMKuX K UFs MaTepranoB Wiy MOKPBIBAIOTCSA UMH.
JUnst ueneit pazaenoB, OTHOCSIIMXCS K Ta301u(dy3HOHHBIM YCTPOHCTBAM, MaTepHaJIbl,
kopposuectorikue K UFg  BKIIOYAIOT  HEPKaBEIOLIYID  CTajlb, AJIIOMUHUM,
QJIFOMUHMEBBIE CIUIABBl, OKCUJ AJIFOMUHMS, HUKEIb WIM CIUIaBbl, conxepxamue 60%
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5.5.

5.5.1.

win Oonee Hukenss, a Takke croikue K UFg mnonHoCcThIO (TOpHpOBaHHbIE
YIJIEBOIOPOIHBIE ITOJIUMEPBI.

CrnenmajbHO NMpeJHA3HAYEHHbIE HJIU NMOAT0TOBJIEHHbIE CUCTEMbI, 000pPy/10BaHue
U KOMIIOHEHTHI /IJIsi MCHOJb30BAHHSI HA YCTAHOBKAX Aa3POAMHAMMYECKOI0
o0orameHus.

BBO/IHOE 3AMEYAHUE

B nporeccax asponuHamuueckoro odoraieHus: cmeck razoodpastoro UFs u serkoro
rasa (BoAOpOJ WM Teliuil) CKUMAETCsl U 3aTeéM IPOIYCKAeTCsl Yepe3 paslelistolye
JJIEMEHTBI, B KOTOPBIX M30TOITHOE Pa3/IEICHUE 3aBEPLIACTCS IOCPEACTBOM IOJIyYEHHUS
OONBIINX HEHTPOOSKHBIX CHJI MO T'€OMETPUHM KPUBOJIMHEWHOW CTEHKH. Y CIICIIHO
pa3paboTaHbl JiBa MpoLiecca 3TOTO THUIA: TPOLIECC COIUIOBOIO pa3iesieHusl U MPOLEece
BUXpeBOi TpyOku. [lnsg oOoux MpoIecCOB OCHOBHBIMM KOMIIOHEHTaMH KacKaja
paszieneHust SIBISIOTCS  LWIMHAPUYECKHE KOpIyca, B KOTOPBIX pa3MELIEHbI
CleLMabHbIE pa3/IeJIUTENbHbIE 3IEMEHTH! (COIUIa WM BUXpPEBbIE TPYyOKH), Ta30BbIe
KOMITPECCOPBI U TEINIOOOMEHHUKH IS YaJIeHUs] 00pa3yromerocs MpH CKaTHU TeIua.
Jlnist a3poHaMUUECKUX YCTaHOBOK TpeOyeTcsl LeNblid psiJl TaKMX KacKasloB, TaK 4TO
UX KOJMYECTBO MOKET CIIy’)KUTh Ba)KHBIM YKa3aTeJIeM KOHEYHOIO MCIOJIb30BaHUSL.
[TockonbKy B a3poarHaMHU4YecKoM mporecce ucnogbiyercss UFg, MOBEpXHOCTH BCETO
000py10BaHMs, TPYOOIPOBOJOB U M3MEPUTEIBbHBIX MPUOOPOB (KOTOpbIE BCTYNAIOT B
KOHTaKT C Tra30M) JOJDKHbI M3rOTaBIMBATHCS M3 MAaTEpPHAJIOB, COXPAHSIOIIMX
YCTOMYMBOCTH IpHU KOHTaKTe ¢ UFs.

[NOACHUTEJIBHOE 3AMEYAHUE

[IepeunciieHHbIE B HACTOSIILIEM pa3leie€ 3JIEMEHThl BCTYMAKOT B HEMOCPEICTBEHHBIN
KOHTAKT ¢ TeXHOonorndeckum razom UFg mubo HemocpeacTBeHHO peryIupyroT MOTOK B
npenenax Kackaja. Bce MOBEpXHOCTH, KOTOpble BCTYMAIOT B KOHTakT C
TEXHOJOTUYECKUM Ta30M, LEJTMKOM M3rOTaBIMBaroTCA U3 cToiikux Kk UFs Marepuaiios,
WM 3alllMUIeHbl TOKPBITHEM W3 Takux MarepuasioB. Jliga 1ened paszzena,
OTHOCSIIIETOCS K DIIEMEHTaM a’pOJUHAMUYECKOr0 OOOTaIleHHUs, KOPPO3UECTONKHIE K
UF¢ maTepuansl, BKIFOYAOT ME/Ib, HEPIKABEIOILIYIO CTallb, ATFOMUHHII, aTFOMUHUEBBIE
CIUIaBbI, HUKEJb WM CIUIaBbI, coaepxkaiue 60% umu 6osee HUKeNs, a TaKKe CTOMKHE
K UF¢ omHOCTRIO (PTOPHPOBAHHBIE YTICBOAOPOIHBIC TIOJTHMMEPHI.

PazneaureinHBIE COIJIA

CrnenmanbHO TpeTHa3HAYCHHBIC WJIM MOJrOTOBJICHHBIC Pa3IeiUTEIbHbBIC COIUIA U UX
cObopku. PazmenurenbHBIE COTUIA COCTOST W3 MICICBHUIHBIX W30THYTHIX KaHAJOB C
pamuycoM m3ruda meree 1 mm (06sraHO OT 0,1 10 0,05 MM), KOppo3uecToiikux Kk UFs,
Y HMMCIONIMX BHYTPEHHIOK PEXYIIYH KPOMKY, KOTOpas pa3lelisieT MPOTEKAOIINi
gepe3 COILIO Ta3 Ha JBe (PpaKIvu.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

Buxpessbie TpyOkn

CHCI_II/IaJILHO NpeaHa3HAUYCHHBIC HJIM TIOATOTOBJICHHBIC BUXPCBLIC TPYGKI/I n HXx
cOopku. BuxpeBble TpyOKH MMEIOT LMJIMHIAPUYECKYIO WM KOHYcooOpa3Hyto (opmy,
U3rOTOBJICHBI U3 KOppo3uecTokux k UFs MaTepuaioB Wi 3alllUILEHb] TOKPHITHEM U3
TaKUX MAaTCpruajioB U UMCIOT AUAMCTP OT 0,5 CM 110 4 cMm IIpu OTHOLICHHU JJIWHBI K
mrametpy 20:1 mim MeHee, a Takke OTHO WM Oojee TaHI€HIMAJbHOE BXOIHOE
otBepctHe. TpyOKH MOTYT OBITH OCHAIIEHBI OTBOJIAMU COTUIOBOTO THIIA HA OJTHOM WIIH
Ha 000MX KOHIIAX.

[NHOACHUTEJIBHOE 3AMEYAHUE

[TutaTenbHBIN Ta3 MOCTYMAeT B BUXPEBYIO TPYOKY IO KacaTeNbHOM C OJHOTO KOHIA
VI 4Yepe3 3aKpyYMBAOIIME JIOTIATKA WM Yepe3 MHOTIOYMCICHHBIE TaHT€HIMAIbHBIC
BXOJIHBIE OTBEPCTHS BJIOJIb TPYOKH.

Komnpeccopsl 1 razonyBku

CrienmaibHO TIpeIHA3HAYCHHBIC WIIM TTOJITOTOBJIICHHBIC OCEBBbIC, IICHTPU(YKHBIC WITH
00bEMHBIE KOMIIPECCOPHI MIIM Ta30/1yBKH, U3TOTOBJICHHBIE U3 Koppo3uecTokux Kk UFq
MaTepHajoB, WM  3allUIICHHBIC  MOKPHITHEM W3  TAaKUX  MAaTEPUAJIOB,
MTPOM3BOIUTEIBHOCTRIO HA BXOJE 2 M>/mun win Gonee cmecu UFq HECYIIero rasza
(BOIOpOS WK TeNuid).

TITIOJACHUTEJIBHOE 3AMEYAHUE
Takue KoMITpeccopbl U Ta30lyBKH OOBIYHO UMEIOT Tiepena naBienus ot 1,2:1 1o 6:1.
YI10THeHHs BPAIIAOIINXCS BAJIOB

CriennalibHO TIpeIHA3HAYEHHBIE WM TOJTOTOBJICHHBIE YIUIOTHEHUS BPAILAIOUINXCS
BaJIOB, YCTAaHOBJICHHBIC Ha CTOPOHE IMOJIaYMl M HA CTOPOHE BBIXOJA IS YIIOTHCHHS
Bajia, COCIUHSIONIETO POTOpP KOMIIpEeccopa WM POTOP Tra3olyBKU C MPUBOIHBIM
JBUTATENEM, C TeM  4YToObl ~ 00eCmeunTh  HANEKHYI0  T€PMETH3AIMIO,
MPEOTBPAIIAIONIYI0 BBIXOJ] TEXHOJIOTHUECKOTO Ta3a WM HaTeKaHWE BO3[yXa WM
YIUIOTHSIFOIIETO Ta3a BO BHYTPEHHIOK Kamepy KOMIIPeccopa WM Ta30lyBKH, KOTOpast
3anoiHeHa cMecbio UFg 1 Hecymiero rasa.

Teny1000MeHHUKY 1JI51 OXJIAXKICHHS ra3a
CrnenmanbHO  NpeJHA3sHAYEHHblE WM TOATOTOBJIEHHbIE  TEINIOOOMEHHMKH,

HU3roTOBJIICHHBIC U3 KOppOSHCCTOﬁKHX K UF6 MaTepualioB WK 3allUIICHHBIC
IOKPBLITUEM U3 TAKUX MATCPUAJIOB.
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5.5.6.

5.5.7.

5.5.8.

5.5.9.

KO)KyXI/I pasac/Jsiouimx 3JJ€MECHTOB

CrnenuanbHO TpenHa3HAYCHHbIE WM IOJATOTOBJIEHHBIE KOXKYXHM pa3AeisIFOIIUX
JJIEMEHTOB, HW3rOTOBJIEHHbIE M3 Koppo3uectovkux K UFg MarepuanoB wmm
3ALIUIICHHBIX ITOKPBITUEM U3 TaKUX MaTCPUANIOB, UL IIOMEIICHUS B HUX BUXPEBBIX
TpyOOK WM Pa3JeIUTENbHbIX COMEL.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOKYXH MOT'YT NPEICTABIATh COOOH IIMIMHAPUYIECKUE KaMephl 1uaMeTpoM Ooiee
300 MM 1 avHOM 6osiee 900 MM M IPSIMOYTOJIbHBIE KaMepbl CPaBHUMBIX Pa3MEpPOB
¥ MOTYT OBITh IIpeJHA3HAYEHBI JUISl YCTAHOBKH B TOPH30HTAJIBHOM I BEPTUKAIHLHOM
TMIOJIO’KEHHH.

Cucrembl nogaun/cucreMsl 0TBOJAA ''mpoaykra’ u '"xBocToB'

CrnenuanbHO TpEeAHA3HAYCHHBIE WJIM TOATOTOBJICHHBIE TEXHOJIOTMYECKUE CHUCTEMBI
Wi o0OpyJOBaHWE Uil OOOTaTUTEIbHBIX YCTAHOBOK, H3TOTOBJIICHHBIE W3
kopposuectoiikux K UFg maTepuanoB, WIM 3allMIIEHHBIX MOKPHITHEM M3 TaKUX
MaTepuaoB, BKIYAIOIINE:

a)  THTAIOIIUE aBTOKJIABBI, IEYHM WM CUCTEMBI, UCTIONb3yeMble 11 ofgaun UFe s
nporecca 00oramieHus;

b)  gecyOmuMaTopbl (WM XOJNOAHBIC JOBYIIKH), UCIOJB3YEMbIE ISl BBIBEICHHUS
Harperoro UF u3 mporecca oboraiieHust Jyist TIOCIIeAYIOIIEero IepeMeICHuUs;

C) CTaHIU OTBCPIKACHUA WU OXWIKCHHA, UCIIOJIB3YCMBIC IJIS1 BBIBCICHUA UF6 u3
npotiecca oboraiieHus myteM ckaTtus u nepesoga UFg B )KUIKyI0 WIH TBEPIYIO

bopmy;

d) crarmuum "mpomaykTa" wim "XBOCTOB", Ucnoib3yemblie s nepemereHus UFq B
KOHTEWHEPBHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrenmanbHO IPEJHA3HAYECHHBIE WIM IOJATOTOBJICHHBIE CHUCTEMBI KOJUIEKTOPHBIX
TpyOOIPOBO/IOB, M3rOTOBJIEHHbIE U3 KopposuecToiikux kK UFs maTtepuanoB wim
3alIMILICHHbIE TOKPHITUEM W3 Takux MarepuanoB, aias ynepxkanus UFs BHyTpH
a’pOIMHAMHUYECKHUX KacKaJl0B. JTa ceTh TPYOOIPOBOIOB OOBIYHO MPECTABIISET COOO0M
cucrteMy C "IBOMHBIM" KOJJIEKTOPOM, IJle KaKAbl KackaJ WM TpyIia KacKaJoB
COEIMHEHBI C KaXKIbIM U3 KOJUIEKTOPOB.

BakyyMmHbIe cHCTeMBbI U HACOCHI

a) CpoeunasbHO INpEJHA3HAYEHHBIE WM IOATOTOBJIECHHBIE BaKyyMHbBIE CHUCTEMBI,
TIPOM3BOUTENHHOCTBIO HA BXOJE 5 M'/MHH WIH 0OJee, COCTOSIINE M3 BAKYYMHBIX
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5.5.10.

5.5.11.

5.5.12.

MarucTpasiei, BAKYyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HACOCOB, M IMpeIHA3HAYCHHBIC
1 paboThl B comeprkantux UFg ra3oBeIX cpenax.

b)  BakyyMmHbBIe HacOCHI, CIICIIMATBHO MTPEAHA3HAYCHHBIE WITH TIOATOTOBIICHHBIC IS
pabotsl B copepkanmx UFg ra30BbIX cpejax U U3roTOBJIEHHbIE U3 KOPPO3UECTOMKHX K
UF¢ martepranoB WIM 3aIIUIICHHBIX TOKPHITHEM W3 TaKHMX MarepuaioB. B aTmx
Hacocax MOTYT HMCIOJIB30BAaThCs (PTOPUCTO-YTIIEPOJHBIE YIDIOTHEHUS U CIICLMAIbHBIC
paboune KUIKOCTH.

CrnenmnajbHble CTONOPHbIE U PEryJMPYIOIIHE KIANAHbI

CrienpanpHble NpeIHa3HaYeHHbIE WU MIOATOTOBJICHHBIE PYUYHbIE WJIM aBTOMAaTHYECKHE
CTONIOPHBIE W PETYIUPYIOIIME KiIamaHbl CHILGOHHOTO THUIA, W3TOTOBJICHHBIC W3
Kopposuectoiknx K UFg mMarepuanoB WM 3alllMIEHHBIE TMOKPBITHEM H3 TaKHX
MarepuaioB, auamerpom oT40 1o 1500 MM a8 MOHTaXa B OCHOBHBIX U
BCIIOMOTATEJIbHBIX CHCTEMAaX YCTAaHOBOK a3POJIMHAMHYCCKOTO 00OTaIICHUSI.
Macc-cniekTpoMeTpbl/ucTouYHUKH HOHOB 1151 UF,

CrneupanbHO  NpeJHA3HAUYECHHbIE  WJIM  TOATOTOBJIEHHBIE  MAarHUTHBIE WM
KBaJJpyMOJIbHBIE MAcC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOIUTH MPSIMOI 0TOOpP MPOO
nogaBaeMoil Macchl, 'mpomykrta" wiM "XBocToB" U3 ra3oBbix MOoTOKOB UFs u
o0Jaiaroye oJIHBIM HAOOPOM CIEYIOMUX XapaKTePUCTHK:

1.  ynempHas paspemiaroliasi CllocoOHOCTH 1Mo Macce cBbie 320;

2. COACPKAT MCTOYHUKHW HOHOB, M3IOTOBJICHHBIC M3 HUXpOMA HWIIM MOHCIIA WA
3alTAIICHHBIC ITOKPLITUEM M3 HUX, UJIN HUKCIIMPOBAHHLIC,

3. coepkaT MOHM3ALMOHHbBIE HCTOYHUKH ¢ OOMOApJUPOBKOM 3JIEKTPOHAMH;
4. copeprkaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO JUI M30TOIHOIO AHAIN3A.
Cucremsl otaesenns UFq o Hecymiero rasa

CrennalibHO TIpeHa3HAUYEHHBIC WJIM TOATOTOBJICHHBIC TEXHOJOTHYECKHUE CHUCTEMbI
s otaenennst UFg oT Hecyiero rasa (BoJopo/ia Wiy Teus).

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpeiHa3HaueHb! 11 cokpaieHus conepxkanus UFq B HecyIieM rase 1o
OJTHOM 4acTu Ha MIJIJIMOH WJIM MEHEe U MOTYT BKIIFOUaTh TaKOe 000py10BaHHE, KaK:

a)  KPUOTCHHBIC TEIUIOOOMEHHUKH U KPHOCEIapaTopbl, CIOCOOHBIE CO3IaBaTh
temmeparypsl -120°C win MeHee, uin
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b)  OJOKM KpHOTEHHOTO OXJIAXKACHUSA, CIIOCOOHBIE CO3/1aBaTh TemmepaTypsl -120°C
WITH MEHee, U

c)  OJ]OKM pa3ienuTeNbHBIX COmesl WM BUXPEBbIX TpyOok s otaenenus UFg ot
HECYIIEro rasa, uin

d) xonomneie noBymku UFs, crnocoOHbie co3maBath Temmeparypsl -20°C wim
MEHEE.

CrnenuanbHO NpeIHA3ZHAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI, 000PY/10BaHHE
¥ KOMIIOHEHTHI /ISl HCTOJIb30BAHUS HA YCTAHOBKAX XHMHYECKOTr0 00MeHa WJIH
HMOHOOOMEHHOI'0 000TAILIeHUSA

BBOIHOE 3AMEYAHHE

HesnauntenpHOe pa3iMunMe HW30TONOB ypaHa IO Macce MPHUBOAUT K HEOOJBIINM
W3MEHEHUSIM B PAaBHOBECUM XUMHUYECKUX PEaKIMid, KOTOPbIE MOTYT MCMOJb30BaThCS B
Ka4eCcTBE OCHOBBI JUIsI pa3eieHUs] N30TOMOB. Y CIENIHO pa3paboTaHo J1Ba Tpoliecca:
KUIKOCTHO-KHJIKOCTHBIH XUMHYECKUA OOMEH U TBEPAO-KUIKOCTHBIM HWOHHBIN
oOMeH.

B mpouecce KHUIKOCTHO-)KUAKOCTHOIO XMMHYECKOro OOMEHa B IPOTHBOTOKE
MPOUCXOIUT B3aUMOJICHCTBHE HECMEUIMBAIOIIMXCSA JKUAKUX (a3 (BOIHBIX WU
OpPraHMYECKHX), YTO MPUBOAUT K d(P(deKTy KackaJupoBaHUs ThICAY CTaUi
paznenenus. BoaHas a3a cocTOUT U3 XJIOpUA ypaHa B pacTBOPE COJITHOM KUCIIOTHI;
opraHudeckass (asza COCTOMT U3 DKCTPareHTa, COJAEpPXKallero XJIOpuA ypaHa B
OpraHu4eckoM pactBopurene. KOHTaKTHBIMU (UIBTPaMH B Pa3eaUTeIbHOM KacKaze
MOTYT SIBIATBCA JKUAKOCTHO-)KMJIKOCTHBIE OOMEHHBIC KOJIOHHBI (Takue, Kak
UMITYJIbCHBIE KOJIOHHBI C CETYaThIMU TapeiKaMu) WM KHUJIKOCTHbIE LEHTPU]YKHbIE
KOHTaKkTHble GuiabTpbl. Ha o00ouMX KOHIAX pa3fenuTesabHOrO Kackaga B IEJsIX
obecnieueHus peprokca Ha KaKIOM KOHIIE HEOOXOJMMBI XUMHUYECKUE MPEBPAIICHHS
(oxHciIeHre U BOCCTaHOBIICHUE). [ J1aBHas 3a/1aua KOHCTPYKLMU COCTOUT B TOM, YTOOBI
HE JIONYCTUTh 3arps3HEHUs] TEXHOJOIMYECKHX IIOTOKOB HEKOTOPHIMM HOHAMH
METAUIOB. B CBA3M C 3TUM HCHONB3YIOTCSI IUIACTUKOBBIC, IMOKPBITHIE IJIACTUKOM
(BKIIOYast TMpHUMEHEHHE (PTOPUPOBAHHBIX YIJIEBOJOPOIHBIX IMOJMMEPOB) W/HIH
MOKPBITBIE CTEKIJIOM KOJIOHHBI U TPYOOIIPOBOIBL.

B TBepmo-KMIKOCTHOM HMOHOOOMEHHOM Tporiecce oOoramieHue JIOCTUTaeTCs
MOCPEACTBOM  QJICOpOIMK/iecopOIiM  ypaHa Ha CHEIHWaIbHOW, OYeHb OBICTPO
JeUCTBYIOIEH HMOHOOOMEHHOW cMmoisie miu ajacopOeHte. PacTBop ypaHa B COJSIHOM
KHCTIOTE W JIPYTMe XUMHUYECKHUE PEareHThl MPOIYCKAIOTCS Yepe3 IMIMHIAPUYECKHE
oOoraTuTeNnbHbIE KOJIOHHBI, COJAEp’Kalllie YIUIOTHEHHBbIE CIIOM ajcopOeHra. Jlns
MOJ/IEpP’KaHKs HEMPEPhIBHOCTU TIpoliecca HeoOXxonuma cucteMa peduirokca B IENsX
BBICBOOOXKJICHUSI ypaHa W3 aJcopOeHTa OOpaTHO B KHUIKHHA TOTOK, C TEM YTOOBI
MOXXHO ObUTO coOpare "mpoaykt" u "XBoCThI'. DTO [OCTUTAeTCs IyTEM
WCTIONBb30BaHMS MOIXOMANINX XUMHUECKHUX PEareHTOB BOCCTAHOBJICHUS/OKHUCICHUS,
KOTOpBIE TIOJHOCTHIO PETEHEPUPYIOTCS B PA3ACIbHBIX BHEIIHUX METJIAX M KOTOPHIC
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5.6.1.

5.6.2.

5.6.3.

MOTYT YaCTUYHO PErCHEPUPOBATHCS B CAMUX M30TOIMHBIX PA3ICIMTSIBHBIX KOJTOHHAX.
[lpucyTcTBHE B mpoIriecce TOpsYMX KOHICHTPUPOBAHHBIX PACTBOPOB  COJISTHOM
KHUCJIOTHI TpeOyer, 4ToObl 000pyIOBaHWE OBLIO H3TOTOBICHO W3 CIICIUATBHBIX
KOPPO3UECTONKMX MAaTEPUAIIOB MJIH 3aIUIICHO MOKPHITHEM M3 TAKMX MaTEPHAJIOB.

AKMIKOCTHO-KHIKOCTHbIE 00MEHHbIE KOJIOHHBI (XMMHYECKUI 00MEeH)

[IpOTUBOTOYHBIE  KHIKOCTHO-KUIKOCTHBIE ~ OOMEHHBIE  KOJIOHHBI,  HMMEIOIUE
MEXaHMYECKHI CHUIIOBOW BBOJ (T.€. UMITYJILCHBIE KOJIOHHBI C CETYAThIMU TapesikaMH,
KOJIOHHBI C TapesIKaMH, COBEPIUAIOIIMMU BO3BPATHO IIOCTYIATENIbHBIC IBUKCHUSA, U
KOJIOHHBI ~ C  BHYTPEHHUMH  TYpOUHHBIMM  CMECUTENSIMH),  CHELMAIbHO
IpeHa3HaYEeHHbIE WM MOArOTOBJIECHHBIE Ul 00OrallleHus] ypaHa C UCIOJIb30BaHUEM
mpolecca  XMMHYECKoro obmeHa. J[nsg  KOpPpPO3MOHHOM  YCTOMUYMBOCTH K
KOHIEHTPUPOBAHHBIM PACTBOPAM COJITHOM KHCIJIOTBI 3TH KOJIOHHBI M MX BHYTPEHHHE
KOMITOHEHTBI M3rOTOBJIEHBI M3 MOIXOJSIIMX IIACTUKOBBIX MAaTEpHAIOB (TAKUX, Kak
(bTOpUpOBaHHBIC YIJICBOJAOPOAHBIC TOJUMEPHI) WM CTEKJIA WIA 3allHIICHBI
IIOKPBITUEM M3 TakWX MarepuajoB. KOJOHHBI CIIPOEKTHMpPOBaHBI Ha KOPOTKOE
(30 cexyna ninu MeHee) BpeMst IPOXOXKICHUS B KaCKase.

HenTpudykubie JKUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIC PUILTPbI (XUMHYECKHI
00MeH)

LentpudyxHple KUAKOCTHO-KHIKOCTHbIE KOHTAKTHBbIE (WIBTPBI, CHELUATIBHO
MIpeHa3HaYeHHbIE WU MOATOTOBJICHHBIE ISl 00OTralleH!s ypaHa ¢ MCIOJIb30BaHUEM
npolecca XUMHUYECKOro oOMeHa. B TakMX KOHTakTHBIX (DMIIBTpax MCHOJB3YETCs
BpallleHHe IS TIOJyYSHHUS] OPraHUYECKHUX M KHUIKUX TTOTOKOB, a 3aTE€M LIEHTPOOSKHAs
cuna 1y paszesieHus ¢as. s KOppo3MOHHOM CTOMKOCTH K KOHLEHTPHUPOBAaHHBIM
pacTBOpaM  COJSIHOW  KHCJOTBHI KOHTAaKTHbIE (DUIBTPBI  M3rOTaBIMBAIOTCS U3
COOTBETCTBYIOIIMX IUIACTUKOBBIX MAaTEpUaOB (TakuX, Kak (TOpupOBaHHBIE
YTJIEBOAOPOIHbIE TOJIMMEPHI) MM MOKPBIBAIOTCS UMHU WM cTekIoM. LleHTpudysxHblie
KOHTaKTHbIE (PWIIBTPBI CHPOEKTUPOBaHbI Ha KOpoTKoe (30 CeKyHI WM MEHee) BpeMs
MPOXOX/ICHUS B KacKaJie.

Cucrembl 1 000py10BaHMe 1JIsl BOCCTAHOBJICHHS YPaHa (XHUMHYEeCKUi 00MeH)

a) CneumanbHO IIpeHa3HaYEeHHbIE i MOJITOTOBJIEHHBIE AYEHKH
JNEKTPOXUMHUUYECKOTO BOCCTAHOBIICHHSI Ul BOCCTAHOBIICHHMS YypaHa U3 OIHOTO
BQJICHTHOTO COCTOSIHMSL B Jpyroe s oOoramieHust ypaHa ¢ HCIOJIb30BaHUEM
npolecca XMMHYECKOro oOMmeHa. Marepuaibl sYeeK, HaXOJISIIMEeCs] B KOHTAaKTe C
TEXHOJIOTMYECKMMHU  PacTBOpPaMH,  JOJDKHBI ~ OBITh  KOPPO3UECTOMKUMH K
KOHLIEHTPUPOBAHHBIM PaCTBOPaM COJIIHOW KUCIIOTHI.

I[NOACHUTEJIBHOE 3AMEYAHUE

KaTtonnplii oTcek sUeiKM MODKEH OBbITh CHPOEKTHPOBAH TaKUM 00pa3oM, YTOOBI
NPEIOTBPATUTh IOBTOPHOE OKHCIICHHE YypaHa A0 Ooyiee BBICOKOTO BAJICHTHOTO
cocrostHus. [l ynepkaHus ypaHa B KaTOJHOM OTCEKe suUeiKka MOXKET HMETb
HEMPOHHLIAEMYI0 JauadparMeHHyI0 MeMOpaHy, H3TOTOBJICHHYIO M3 CIIELHAIbHOIO
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5.6.4.

5.6.5.

KaTUOHHO-OOMEHHOTro Marepuaia. Karoq cCOCTOMT M3 COOTBETCTBYIOILETO TBEPAOrO
MIPOBOJJHUKA, TAKOTO, KaK rpadur.

b) ChemmanbHO TpeqHA3HAUYEHHBICE WM  TOATOTOBJICHHBIE  CHUCTEMBI  JUIS
msBedernst U™ us OpPraHUYECKOro MOTOKA, PEryJIMPOBAHUS KOHLICHTPALMU KUCIIOTHI
U Uil 3alOJIHEHHS  SYEEK  DJIEKTPOXMMHYECKOrO  BOCCTAHOBJIEHMS  Ha
IIPOU3BOICTBEHHOM BBIXOJIE KACKa/a.

[HOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOSIT U3 OOOPYAOBaHMS AKCTPAKLMU PACTBOPUTENIEM  JUIs
orrouks U™ u3 oprammueckoro mnotoka B JKMAKHI pacTBOp, OGOPYHOBAHUS
BBIIIAPUBAHUS W/WIH JPYroro oOOpYAOBAaHUS [UIS JIOCTHXKEHHUS PETYJIUPOBKH U
KOHTPOJISI BOJOPOIHOTO MOKa3aTessl, U HACOCOB WM JIPYTUX YCTPOUCTB MepeHoca Jyis
3allOJHEHUSL  SIYEEK  DJIEKTPOXMMHUYECKOTO BOCCTaHOBIEHMA. (OCHOBHas 3ajada
KOHCTPYKLMH COCTOUT B TOM, YTOObI M30€XaTh 3arps3HEHUs] MOTOKA >KUIKOCTH
HMOHAaMU HEKOTOpBIX MeTaiuioB. CieqoBaTeNnbHO, T€ YacTH OOOpYIOBAHUS CUCTEMBI,
KOTOpbIE HAaXOJATCSI B KOHTAKTE€ ¢ TEXHOJIOTMYECKUM IOTOKOM, M3TrOTaBJIMBAIOTCS W3
COOTBETCTBYIOIIMX  MarepuaioB  (TakuX, KaK  CTeKIOo,  (TOpupOBaHHBIE
YTJIEBOAOPOIHbIE IMOJMMEpHl, Ccynbpar mnoiaudeHuna, cyibpoH nommddupa u
MIPOTIMTAHHBIN CMOJION TPpauT), WITH 3aIIUIIECHBI TOKPHITHEM U3 TAKUX MAaTEPHAJIOB.

CucTeMbl MOATOTOBKY NMUTAHMS (XMMUYECKHH 00MeH)

CHCI_II/IaJ'ILHO MMpeaHa3HAUCHHBIC WJIM TMOATOTOBJICHHBIC CHUCTEMBI IUIA IIPOU3BOACTBA
MUTATCIIBHBIX pPACTBOPOB XJIOpHAa YypaHa BBICOKOM YHCTOTHI IJIA YCTAaHOBOK 110
PAa3ACICHHUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOT'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT W3 O00OpyJOBaHMS JJIS PACTBOPEHMs], AKCTPaKIUU
pacTBOpUTENIeM W/WIM HOHOOOMEHHOTO OOOpYIOBaHMS JJsl OYUCTKHU, a TaKxkKe
3JIEKTPOIUTHYECKUX SAYEEK 11 BOCCTAHOBIICHUS U™ wm U™ B U™, B a1ux crcremax
IIPOU3BOATCA PACTBOPBI XJIOPUAA ypaHa, B KOTOPBIX COJAEPKUTCS JIMILIb HECKOIBKO
yacTell Ha MUJIJTMOH METAJUTMYECKUX BKIIFOYEHUM, TAKUX, KaK XPOM, KeJle30, BAaHAIH,
MOJMMOJEH M JPYyIrUX JABYXBAJICHTHBIX MX KAaTHOHOB MM KaTHOHOB C OOJbLICH
BaJICHTHOCTHIO. KOHCTpYKIIMOHHBIE MaTepHalibl ISl JIEMEHTOB CUCTEMBI, B KOTOPO
oGpabGateiBaeTcss U™  BBICOKOM WHCTOTBI, BKIIOYAIOT CTEKNO, (YTOPHPOBAHHBIC
YIJI€BOAOPO/IHBIE TOJUMEPHI, TpaUT, MOKPBHITHIA TOJUBUHUI-CYJIb(GATHBIM HIU
o GUp-cyIb(POHHBIM ITACTUKOM U MIPONUTAHHBIN CMOJION.

CucremMbl OKHC/ICHHS YPaHA (XUMHYECKUH 00MeH)
CrienuanbHO MpeHA3HAYCHHBIC HII TIOArOTOBICHHBIC CHCTeMBI uis okucienus U™ B

n
U™ ju1s1 BO3BpAIeHHst B KACKa [ PA3/Ie/ICHNs H30TOIOB YPaHa B MPOIECCE 0BOraleH s
METOZI0OM XUMHYECKOTO OOMEeHa.
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5.6.6.

5.6.7.

5.6.8.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHUE, KaK:

a)  oOopymoBaHWE Ui KOHTAaKTUPOBAHUS XJIOpa M KHCJIOPOJa C BOJIHBIMH
sddroeHTaMu 13 000OpPYIOBAaHUS PpaA3JCICHUS HW30TONOB U 3KCTPAKIIAU
o6pasosasmerocst U™ B 00eHEHHbII OpraHHYecKrii OTOK, BO3BPAIIAIOIIIICS
U3 MMPOM3BOICTBEHHOT'O BBIXO/1a KAaCKaa;

b)  oOopynoBaHue, KOTOPOE OTAEISET BOAY OT CONSHON KHCIOTHI, YTOOBI BOjAA M
KOHIICHTPUPOBAHHAS COJIIHAST KHUCJIOTa MOMIM Obl OBITh BHOBH BBEICHHI B
MIPOIIECC B HY)KHBIX MECTaX.

BricTpo pearupyromue HOHOOOMEHHBIE CMOJIbI/aACOPOCHTHI (MOHHBINH 00MEH)

BeicTpo pearupyronipe HWOHOOOMEHHBIE CMOJIBI WJIM  aJCOPOSHTHI, CHEIHATBHO
npeHa3HaYeHHbBIC WM TTOJIOTOBJICHHBIE Il OOOTAIlIeHUs] ypaHa C UCIIOJb30BaHHEM
mporiecca MOHHOTO OOMEHa, BKIIFOYasi MOPUCTHIE CMOJBI MAaKpPOCETYATOW CTPYKTYPHI
W/WITM MEMOpaHHBIC CTPYKTYPHI, B KOTOPBIX aKTHBHBIC TPYIIIBI XUMHYSCKOTO 0OMeHa
OrpaHUYEHBI TIOKPHITUEM Ha MOBEPXHOCTH HEAKTHBHOW MOPUCTOM BCIIOMOTATEIILHOM
CTPYKTYpBI, ¥ JPyTrUe KOMIIO3UTHBIC CTPYKTYpbl B JI000H mpuemiieMoinn ¢opme,
BKJIFOYAsl YaCTHIBI BOJIOKOH. OTH HWOHOOOMEHHBIC CMOJIBI/aICOPOCHTH HMEIOT
nraMeTpsl 0,2 MM WM MEHEe U JJOJDKHBI OBITh XMMUYECKH CTOWKAME TI0 OTHOIICHHIO
K pacTBOpaM KOHIICHTPUPOBAHHOW COJITHOW KHCJIOTBHI, @ TAKXKE JOCTATOYHO MPOYHBI
Gu3MYecKH, ¢ TeM YTOOBI WX CBOWCTBAa HE YXYALIAJIHCh B OOMCHHBIX KOJIOHHAX.
CMoITBI/aIcOpOCHTHI CHENUAILHO TIPEHA3HAYCHBI YIS TOMYYCHUSI KUHETUKU OYCHB
OBICTPOr0 OOMEHA M30TOIOB ypaHa (IIUTEIBHOCTh MonyoOMeHa MeHee 10 ceKkyHn) u

00JIaat0T BO3MOKHOCTBIO paboTaTh mpu Temreparype B auamnazone ot 100°C mo
200°C.

Honoob6MeHHBbIE KOJIOHHBI (MOHHBI 00MEH)

Humuaapuueckre KoJMOHHBI guameTpom Oomee 1000 MM i yaepKaHus W
MOJIJICPKAHMSI 3aIlTOJTHEHHBIX CJIIOEB MOHOOOMEHHBIX CMOJI/aJICOPOEHTOB, CIEIHAIEHO
MpeHa3HaYeHHbIE WU MMOATOTOBJICHHBIE JIIsi 00OTallleHHs ypaHa ¢ MCIOIb30BaHUEM
MOHOOOMEHHOTO Mpoliecca. ITU KOJIOHHBI M3TOTOBJICHBI U3 MAaTepPHANIOB (TaKHX, Kak
TUTaH Wi (TOPUPOBAHHBIC YIJICBOJOPOHBIC TOJIMMEPHI), CTOUKHX K KOPpPO3UH,
BBI3bIBAEMOM PACTBOPAMU KOHLICHTPUPOBAHHOM COJISTHOM KHCJIOTBI, WIHA 3alLUIIECHbI
MOKPBITHEM W3 TAaKMX MAaTEpPHaJIOB M CIIOCOOHBI paboTaTh MpU TEMIIEpaType B
nuamnazone ot 100°C no 200°C u nasnenuu Boiie 0,7 Mlla (102 GyHT/KB. Aroiim).

HonooOmeHHbIe cucTeMbl peduiloKkca (HOHHbII 00MeH)
a) ChoeuuaJpHO NpeAHA3HAUYEHHBIE WIM HOATOTOBJIEHHBIE CUCTEMbI XUMHUYECKOIO
WIN 3JEKTPOXUMUYECKOTO BOCCTAHOBJICHMs MJIsI pEreHepaluu peareHTa(oB)

XHUMHUYECKOTO BOCCTaHOBJICHUS, UCTIOJIb3YEMOTO(bIX) B KacKkaiax
MOHOOOMEHHOTO 00OTAIlIeHHUs ypaHa.
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b) CrhenuanbHO NMpeqHAa3HAYEHHBIE WU MOJTOTOBIEHHBIE CUCTEMbI XMMUYECKOTO
WIA  DJIEKTPOXUMUYECKOTO OKHMCICHHSI JJIsi pEereHepaluu pearcHTa(oB)
XUMHYECKOTO OKHCIICHHS, HCIOJIb3yeMoro(blXx) B KackagaX HOHOOOMEHHOTO
oOoraileHus ypasa.

I[TOACHUTEJIBHOE 3AMEYAHUE

B npouecce HOHOOOMEHHOT0 00OTraleHNs] B KaU€CTBE BOCCTAHABIMBAIOIETO KaTHOHA
MOJKET HCIIONB30BATHCA, HATPUMEp, TpexBaneHTHsli ntan (Ti™), n B 3TOM Cyuae
BOCCTAaHOBUTEJIbHAS cucreMa Oyzer BhIpabaThBath Ti' IIOCPENCTBOM
Boccranosenns Ti™.

B npomecce B KauecTBe OKHCIUTENS MOMKET HCIOJIB30BaThCs, HaIpUMep,
+3
TpexBajieHTHoe kene3o (Fe'™), u B 3TOM ciyyae cucTeMa OKHUCICHUs Oyaer
+ +7
BhIpabathiBath Fe' mocpencrom oxucenus Fe'™.

ChnenuajbHoO npeaHasHaAa4YCHHbIC UWJIH NMOATOTOBJICHHBIEC CUCTEMBI, oﬁopym)Balme
N KOMITOHECHTBI VISl HCITOJIB30BAaHUA B JIA3€PHBIX 000raTUTEIbLHBIX YCTaHOBKax

BBO/JHOE 3AMEYAHUE

CyuiecTByIOIMe CUCTEMBbI Uil OOOTaTUTEIbHBIX IPOLIECCOB C HCIOIb30BAHUEM
J1a3epoB JIEJATCS Ha JBE KaTeropuu: Te, B KOTOPBIX paboueil cpenoil SBISIIOTCS mapbl
aTOMapHOTO ypaHa, M Te, B KOTOPBHIX pabouel Cpemoil SIBISIOTCS Mapbl ypaHOBOTO
coeauHeHHsa. OOMMMHM Ha3BaHUSMM JJIsl TaKuX IPOLIECCOB SIBISAIOTCS:  IMepBas
KaTeropus - JIa3epHOE pa3/iejICHHE M30TOIMOB M0 METOAY aroMapHbIX mapoB (AVLIS
wi SILVA); Bropas kaTeropus - MOJEKYJSIPHBII METOJ JIA3€PHOIO pa3JeieHUs
n3oronoB (MLIS niu MOLIS) u xumuueckasi peakiysi OCpeCTBOM W30HpaTeIbHOM
no wuzoronaMm JaszepHoi aktuBauumu (CRISLA). Cucremsl, o6opynoBaHHe U
KOMIIOHEHTHI [yl YCTAaHOBOK JIa3€pHOIO 00OTallleHHsI BKIIIOYAOT: a) YCTPOWCTBA JUIs
MoJjauu MapoB METAUTMYECKOro ypaHa (ajs u3duparenbHO (OTOMOHM3AIMM) WU
YCTPOWCTBA A7 MOJJaYM MApOB YPAHOBOrO coenuHeHust (1 (OTOIUCCOLMALIMN WITH
XMMUYECKOM akTuBaluu); b) ycTpoiicTBa A cOopa 00OorameHHOro u 00eTHEHHOTO
METAJUTMYECKOr0 ypaHa B KauecTBe "MPOAYKTa'" M "XBOCTOB" B MEPBOM KATETOPUH U
yCTpOMCTBa Ui cOopa pa3ioKEHHBIX WM BBILIEINIMX W3 PEaKLUU COEAUHEHWH B
KadecTBe 'mpoaykra' W HEoOpabOTaHHOrO MaTepuana B KauecTBe '"XBOCTOB" BO
BTOpPON  KaTeropuu; C) paboune Ja3epHble CHUCTEMBbl Ui H30MPATEILHOTO
BO30Y>KICHHUS M30TOTOB ypaHa-235; u d) obopyaoBaHue AJisi TIOJATOTOBKH MOAAYU U
KOHBEpPCHHU MPOAYKTa. BerieacTBre ClI0KHOCTH CTIEKTPOCKOITUM aTOMOB U COSAMHEHHIA
ypaHa MOKET MOTpeOOBaThCS UCIIOIb30BAHUE JII000H U3 psiia UMEIOIINXCS JTa3ePHBIX
TEXHOJIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

Muorue u3 KOMIIOHCHTOB, TICPCYHUCIICHHBIX B 3TOM pa3aciic, BCTYIIAKOT B
HCHOCpCI[CTBCHHI;Iﬁ KOHTAaKT C mnapaMu MCTANIMYCCKOr'o ypaHa WU C KHUIAKOCTBIO,
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5.7.1.

5.7.2.

5.7.3.

WM C TEXHOJOTMYeCKuM ra3om, cocrossumm u3 UFg wim cmecu u3 UFg u apyrux
ra3oB. Bce moBepxHOCTH, KOTOphIE€ BCTynaroT B KOHTakT ¢ ypaHoM win UF,
MOJIHOCTBIO M3TOTOBJIEHBI M3 KOPPO3UECTOMKHX MATEPUATIOB WA  3alUILECHbI
MOKPBITUEM W3 TaKUX MarepuasioB. Jlns 1mened pasgena, OTHOCSAIIErOcs K
KOMIIOHEHTaM O0OpYAOBaHMS JUIS JIA3€PHOTO OOOTaIIeHUs, MaTepUallbl, CTOWKUE K
KOPPO3HH, BBI3BIBAEMOW MAPaMU WJIM KUIAKOCTSIMH, COJCPKAIMMU METALTUYECKUI
ypaH WM ypaHOBBIE CIUIaBbI, BKIIOYAIOT TMOKPBITHIA OKCHUAOM HTTpUS TpaduT M
TaHTaJ, W MaTepHhalibl, CTOMKHE K KOppo3uH, BbI3bIBacMol UFg, BKIIOYAIOT Melb,
HEP>KABEIOILIYI0 CTallb, AJIFOMUHUM, aTIOMHHHEBBIC CIUIaBbl, HUKEIb WA CIUIABBI,
conepkarue 60% Hukens u 6onee, u croiikue k UFg monmHOCTBIO TOpUpOBaHHBIE
YIJIEBOJOPOJAHBIE TIOJIUMEPBI.

Cucrembl Boinapusanus ypana (AVLIS)

CreupanbHO peIHa3HAuYE€HHbIE WU MIOJrOTOBJICHHBIE CUCTEMBI BhIIIAPMBAHUS ypaHa,
KOTOpbIE COJIEpkKAaT BbICOKOMOILIHbIE IIOJIOCOBbIE WJIM PACTPOBBIE 3JIEKTPOHHO-
JIy4eBbI€ MIIKH C TIEpeIaBaeMOi MOIITHOCThIO Ha MUIIIEHb Oonee 2,5 KBT/cMm.

Cucremsl 1711 00pad0TKH KUAKOMeTaJIM4ecKkoro ypana (AVLIS)

CrienanbHO TIPEHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CHCTEMBI il 00pabOTKH
YKUJIKOrO MeTaJlja JUIsl pacIUIaBJI€HHOIO YpaHa Uil YPAHOBBIX CIUIABOB, COCTOSIINE U3
TUTJICH M OXJTAXIAIOIET0 000PYAOBaHUS JIJISl TUTJICH.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Turim 1 Ipyrne KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpPbIE BCTYNAIOT B KOHTaKT C
pacIUIaBICHHBIM  YpaHOM  WIM  ypPaHOBBIMU  CIUIaBaMH, H3IOTOBJIICHBI W3
KOPPO3UECTOMKMUX W TEPMOCTOMKMX MAaTEpHAlIOB WM 3alIUILEHbI IMOKPBITUEM W3
TaKUX Marepuasnos. IIpueMiemble MmaTepralibl BKIIIOYAXOT TAHTAN, TOKPBITHIA OKCHIOM
UTTpUs TpaduT, rpaduT, MOKPHITHIM OKHUCIAMU APYTHX PEIKO3EMENbHBIX 3JIEMEHTOB
WM UX CMECSAMU.

Arperartsl 1J1s cOopa "'mpoaykra' u ''xBocToB'' MeTassim4eckoro ypana (AVLIS)

CrenuanbHO TpeHa3HAUYEHHbIE WM TOATOTOBJICHHBIE arperatbl st cOopa
"mpoaykra" 1 "XBOCTOB" METAITMYECKOTO YpaHa B )KHJIKOM WM TBEpAOi Gopme.

[NHOACHUTEJIBHOE 3AMEYAHUE

KoMMoOHeHTBl 3THX arperatoB M3rOTOBJIEHBI M3 MaTE€pHUaoB, CTOWKHUX K HAarpeBy H
KOPpO3WH, BBI3bIBAEMOI MapaMy METAJUIMYEeCKOTO YypaHa WM KHUIKOCTHIO, WM
3alIMIIEHB] MOKPHITUEM W3 TAKMX MAaTepUalioB (TaKUX, KaK MOKPBITHIA OKCHIOM
UTTpUs TpadUT WIM TaHTAT) U MOTYT BKJIIOYATh B ceOsi TPyOOMpOBOJBI, KilamaHbl,
mTynepa, 'kenoba", BBOIBI, TEIUIOOOMEHHHKH W KOJUIGKTOPHBIC IUTACTUHBI IS
MarHUTHOTO, 3JIEKTPOCTATUYECKOr0 WIIH APYTHX METOJ0B Pa3eICHHU.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

Koxyxu pasnesunreasHoro moayJisi (AVLIS)

CrnenmanbHO MpenHa3HAYEHHbIE WM TOATOTOBJICHHBIE LWIMHAPUYECKHE WIN
MIPSIMOYTOJIbHBIE KaMephbl JUIs MOMEUICHUS! B HUX MCTOYHHUKA MapOB METAJUIMYECKOro
ypaHa, 3JIEKTPOHHO-JIy4€BOM IyIIKH U KOJUIEKTOPOB "nipoxykTa’ u "XBOCTOB".

I[TOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOKECTBO BXOIHBIX OTBEPCTUM JUISl IOJAYX SJIEKTPONUTAHUS U
BOJbI, OKHA JUIS JIA3€PHBIX IIyYKOB, COCAMHEHUN BAKyyMHBIX HAacOCOB, a TaKKe Ul
JUArHOCTUKA M KOHTPOJSI KOHTPOJIBbHO-U3MEPUTENBHBIX NpUOOpoB. OHM HMEIOT
NpUCTIOCOONEHHs Ul OTKPBITUS M 3aKPbITUS, YTOObI 00ECHEeYUTh OOCITYKHBaHUE
BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoBbI€ pacuiMpurteabHbie consia (MLIS)

CrneuunanbHo MpeIHa3HAaYCHHbIE WIH MOJITOTOBJICHHBIE CBEPX3BYKOBBIC
pacupurenbHble coruta s oxnaxaenus cmeceit UFq u necymero raza qo 150 K ummn
HWKe 1 kopposuectorikue kK UFs.

Kosuektopsl npoaykra natudropucroro ypana (MLIS)

CHGI_II/Ia.HI:HO npeaHa3HAaUYCHHBIC WJIM MOATOTOBJICHHBIC KOJIJICKTOPBI TBEPAOTO
npoaykrta nstugtopuctoro ypana (UFs), cocrosiue u3 ¢uibTpa, KOJIEKTOPOB
yIAapHOTO WM IMKJIOHHOTO THUMA WIM HUX COYETAaHWH U KOPPO3UECTOHKHE K
cpene UFs/UF.

Kommnpeccopst UF¢/necymero raza (MLIS)

CrienManbHO NpeHa3HAuYEHHbIE WM TIOATOTOBIEHHBIE KoMmpeccopsl 1t cmecerd UFq
U HECYLIEro rasa [yl JUIMTENIBHOM dKkcruryarauuu B cpene UFg. KommoHeHTs! 3THx
KOMIIPECCOPOB, KOTOpPbIE BCTYNAKOT B KOHTAKT C HECYLIMM Ia30M, M3TOTOBJCHBI W3
kopposuectoikux kK UFs marepuanoB WM 3allUINEHBI IIOKPBITUEM W3 TaKHUX
MaTEpPHUAJIOB.

YniorHenusi Bpamaromuxcs Banos (MLIS)

CrnenuanbHO IpeJHA3HAYEHHbIE WM NOATOTOBJIEHHBIE YIJIOTHEHUS BpalllaroIlIuXcs
BaJIOB, YCTAaHOBJICHHbIE Ha CTOPOHE IOJIaud U HA CTOPOHE BBIXOAA JUIS YIUIOTHEHHUS
Bajia, COAMHSIONIETO0 POTOP KOMIIpeccopa ¢ MPUBOIHBIM JBUraTeleM, ¢ TeM YTOOBI
obecreunTh HaJIe)KHYIO repMETU3alHMIO, MIPEJOTBPALLAIOLIY IO BBIXO/
TEXHOJIOTMYECKOI0 ra3a WM HaTeKaHWEe BO3AyXa WM YIUIOTHSAIOLIETO Ta3a BO
BHYTPEHHIOIO Kamepy KomImpeccopa, kotopas 3amonHeHa cmecbio UFg u Hecymiero
rasa.
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5.7.9.

5.7.10.

5.7.11.

Cucremsbl ¢propupoBanusi (MLIS)

CrneumanbHO TpeHA3HAYEHHbIE WJIM TOATOTOBIICHHBIE CUCTEMBI ISl (PTOPUPOBAHUS
UFs (B tBepiom coctosinnu) B UFg (Ta3).

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMBl TIpeTHa3HaueHb! Ui propupoBanus coopanHoro nopomka UFs B UFg B
LEJSIX TOCHIEAYIONIEro cOopa B KOHTEHHEpax MpOAyKTa WM I MOAavd B OJIOKH
MLIS nns nomonHutenbHoro oOoramieHus. [Ipu npuMeHeHMu OFHOrO MoJXoja
peakyst GTOpUPOBAHUST MOKET OBITH 3aBEpIICHA B MpenesiaX CUCTEMBI Pa3IeNIeHUs
M30TOIOB, TJI€ MIET PEAKLMs W HEMOCPEACTBEHHOE H3BJIECUEHUE W3 KOJUJIEKTOPOB
"mponykTa". Ilpm npumenenun apyroro mnozaxona mopomok UFs moxer ObITh
W3BIICYCH/TIEPEMEIIIEH M3 KOJUIEKTOPOB '"MpOAyKTa" B TMOAXOISIIMA PEAKTOP
(HampuMep, peakTop C TMCEBIOOKIKEHHBIM CIIOEM KaTalu3aTopa, TeIMKOUAalbHbIH
peakrop WM KapoBas OamiHs) B LemsX ¢ropupoBaHus. B oboux ciaydasx
ucronp3yercs o0opynoBaHWE ISl XpaHeHHs M mepeHoca (ropa (WM Jpyrux
npueMJIeMBbIX (PTOPUPYIOLIUX PeareHToB) u st coopa u nepeHoca UF.

Macc-cnexkrpomerpbl/ucrounnku nonoB UFg (MLIS)

CrenuanbHO  MpenHAa3HAUCHHbIE  WIM  MOATOTOBJICHHBIE  MAarHUTHBIE WM
KBa/IPYIOJIbHBIE MACC-CIIEKTPOMETPBI, CIIOCOOHBIE MTPOM3BOAUTH NPSAMOI 0TOOp TPOO
noaaBaeMoil Macchl, 'mpomykrta" wiM "XBocToB" W3 ra3oBbix MOTOKOB UFs u
o0afarolye MOJHBIM HAaOOPOM CIEAYIONINX XapaKTePUCTHK:

1.  yxaenwpHas pa3pemaromiasi ClioCOOHOCTh 10 Macce cBbitie 320;

2. CoacCpKaT MCTOYHHUKKW HMOHOB, U3TOTOBJICHHBLIC M3 HUXpPOMa WM MOHCIA HIIA
3AMUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIMPOBAHHBIC,

3. CoJIepKaT HOHU3AIMOHHBIC UCTOYHUKH ¢ OOMOApMPOBKOM AIEKTPOHAMHU;

4. COJIEp>KaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOTHYIO JIJIsl U30TOIMHOTO aHAIM3A.
Cucrembl nogauu/cucremMsl 0TBoAA "'mpoaykra' u '""xsoctoB' (MLIS)
CreuunanbHO TpeJHa3HAUYEHHbIE WM TOATOTOBJICHHBIE TEXHOJOTUYECKHE CHUCTEMbI
Wi o0OpyIOBaHME Ui OOOTAaTUTENBHBIX YCTAHOBOK, HW3TOTOBJICHHBIC U3
kopposuectoiikux k UFg maTepuanoB, WM 3alllUIIEHHBIX TMOKPHITUEM M3 TaKUX

MaTCpraJioB, BKIIHOYArOUINE:

a)  THTAIOIIUE aBTOKJIABBI, IIEYM WM CHUCTEMBI, UCIONb3yemble it moxaun UFg
JUTS TIpo1iecca 00OTaIleHuUs;

b)  nmecyOnmumaropbl (WM XOJOIHBIC JIOBYIIKH), UCIOJIb3YEMbIC IS BBHIBSICHUS
Harperoro UFg u3 nporiecca oboramieHus Uis OCIEIYOIIEro epeMelIeHHS;
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5.7.12.

5.7.13.

5.8.

C)  CTaHIMU OTBEPXKIEHHS WM OXKIDKEHHS, HCToNb3yeMble A BbiBeneHust UFg u3
nporiecca oboraiieHus myteM ckatus U epeBoga UFg B )KUIKYIO WU TBEPIYIO

dopmy;

d)  cranmmu "mpoaykra" win "XBocTOB", ucnonp3dyembie A nepemerneHusi UFq B
KOHTEHHEPBI.

Cucrems otaesaenns UFq or Hecymero raza (MLIS)

CHCHI/IaJ'II)HO npeaHa3HauYCHHBIC WM TOATOTOBJICHHLIC TCXHOJIOIMYCCKUC CHUCTCMbI
nis otnenenust UFq ot Hecyiero ra3a. Hecymumm razoM MoxxeT ObITh a30T, aproH WU
JpyTroi ras.

I[NTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIFOYATh TaKoe 000py10BaHHE, KAK:

a)  KPUOTCHHBIE TETUIOOOMEHHHUKH WM KPHOCEapaTophbl, CIIOCOOHBIE CO3/1aBaTh
temmneparypsl -120°C unu meHee, Uiu

b)  OJOKM KpHOTEHHOTO OXJIAXKACHHUSA, CIIOCOOHBIC CO3/1aBaTh TemmepaTypsl -120°C
WK MEHEe, WIN

c) xomomuble noBymiku UFs, crocoOHble co3nmaBate Temmeparypbl -20°C wim
MEHee.

Jlazepnble cuctembl (AVLIS, MLIS u CRISLA)

J'Ia3epbl 503051 JIA3CPHBIC CHUCTCMBI, CIICIHaJIbHO npeaHa3HAUCHHBIC nin
MMOATOTOBJICHHBIC JIA Pa3ACJICHUA U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cucrema mpouecca AVLIS o0bIMHO cOCTOMT M3 JBYX J1a3€poB: Jiazepa Ha
napax Meau u ja3epa Ha kpacurensx. Jlazepnas cuctema st MLIS o6braHO cocTout
u3 nasepa, paboratomero Ha CO, WIM SKCHUMEpPHOro Jiazepa M MHOTOXOJI0BOM
ONITUYECKON SYEHKHU ¢ BpalalOUIMMUCA 3epKajlaMi Ha 00enx cropoHax. J{is azepoB
WIN JIa3epHBIX CHCTEM IpU 00OMX Mpolieccax Tpedyercs cTabuin3aTop CIEKTPOBOM
YacTOTHI JJ1s1 pabOTHI B TEUEHUE AJIUTENIbHBIX IEPUOJIOB BPEMEHH.

Cneuna.m;no NnMpeaAHasHAYCHHbIC WJIH NMMOAT0TOBJICHHbLIEC CUCTEMBI, oﬁopyL[OBa}me
U KOMIIOHCHTBI JJid HCIOJb30BaHHHA HaA 000raTUTEILHBIX YCTaHOBKax ¢

IJIAa3MEHHBIM pa3/i¢/;ICHuEM

BBO/IHOE 3AMEYAHUE
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5.8.1.

5.8.2.

5.8.3.

5.84.

[Ipu mpormecce IMIa3MEHHOTO pa3leieHHs IUIa3Ma, COCTOSIIAs W3 WOHOB YpaHa,
NPOXOAMUT dYepe3 JJIEKTPUYECKOEe II0Jie, HACTPOCHHOE Ha YacTOTy HOHHOTO
pesonanca U™, ¢ TeM 4TOOBl OHM B TEPBYIO OYEpEIb MOLNOLIATH SHEPIUI0 M
YBEJIMUMBAICA AUAaMETpP UX HITONOpOooOpasHbIX OpOMT. MOHBI ¢ MpPOXOXKAEHUEM 110
OompllieMy ~ JOuMaMeTpy — 3axBaThIBAlOTCS Ui oOpa3oBaHHMsA — MPOAYKTA,
oGoramensoro U™, TIlmasma, KoTopas 00pasoBaHa [OCPEICTBOM HOHH3AIH
YPaHOBOT'O Tapa, CONCPKUTCS B BAaKyyMHOW KaMepe ¢ MarHUTHBIM IOJIEM BBICOKOM
HaIlpsA’KCHHOCTH, O6paSOBaHHLIM C HOMOIIBKO CBCPXIIPOBOAAIIICTO  MarHuTta.
OCHOBHBIE TEXHOJIOTHUECKHAE CHUCTEMBI MpOIlecca BKIIOYAIOT CHCTEMY TeHEpaIliy
yYpaHOBOM IJ1a3Mbl, pPa3fAeTUTENbHBI MOIYIb CO CBEPXIPOBOASIINM MAarHUTOM H
CUCTEMBbI U3BJICUCHHS MeTaJlIa [yt coopa "mpoaykra" u "XBocToB".

MHKpOBOJIHOBbIe HCTOYHUKHU JHEPIrUA H AHTCHHbBI

CrnienManbHO TpeIHA3HAUEHHBIE WM TOATOTOBICHHBIE MUKPOBOIHOBBIE MCTOYHUKU
SHEPTMU W AaHTCHHBI ISl TEHEepallMd WM YCKOPEHHWs] WOHOB M OO0JIAJaroIie
CIIEMYIOUIMMHU XapakTepucTukamMu: dacrora Beime 30 [T u cpemHss BeIXomHAs
MOIITHOCTH JJIsl TeHeparuy HoHoB Oosee 50 kBT.

CoJieHonbI 17151 BO30YK/1IeHUS HOHOB

CrenupanbHO  MpEeNHA3HAYCHHBIE WM TOJATOTOBJICHHBIC  COJCHOMIBI  JUIA
pammoyacToTHOro BO30YXKACHUS HMOHOB B auanazoHe dvactoT Oonee 100 k[ u
crocoOHbIe paboTaTh Npu cpeaHei momrHocTr 6oee 40 kBT.

CucreMbl reHepaluiy YPAHOBOH MJIa3Mbl

CHCHI/IaHLHO Hpe,Z[HaE}Ha‘ICHHBIC HMJIN ITIOAT'OTOBJICHHBIC CUCTEMBEI I eHepaL{I/II/I ypaHOBOﬁ
IUIa3Mbl, KOTOPBIE MOTYT COJCP)KaTh BBICOKOMOIIHBIC IOJOCOBBIE HJIM PACTPOBBIC
AJICKTPOHHO-TyYeBbIe IMYyIIKKH C MepeaBaeMOil MOIIHOCTBIO Ha MHIIEHb Oojiee
2,5 xBt/cm.

Cucrembl /151 00padOTKH KUAKOMETALINYECKOT0 yPaHa

CrienmaJibHO TIpeTHA3HAYCHHBIC WM TIOJITOTOBJICHHBIE CHUCTEMBI JJIsi 0OpabOTKH
YKHUJIKOTO MeTaJljla JUIsl pacIUIaBJICHHOTO YpaHa UM YPAHOBBIX CIUIABOB, COCTOSIIIHNE U3
TUTJICH U OXJTAXKIAFOIIETO 000y TIOBAHMS JIST TUTJICH.

[NHOACHUTEJIBHOE 3AMEYAHUE

Turnu m Jpyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOpbIE BCTYIMAIOT B KOHTAaKT C
paciUlaBIeHHBIM  ypaHOM WM  YPAaHOBBIMH  CIUIaBaMM, H3TOTOBJICHBI W3
KOPPO3UECTOMKMX M TEPMOCTOMKHMX MAaTEepPHajOB WU 3allUIIEHbl TOKPHITHEM W3
TakuxX Marepuaios. [Ipuemsembie MaTepralibl BKIIOUAIOT TAHTAJ, MOKPHITHIA OKCHIIOM
UTTpUs rpadut, rpaduT, MOKPHITHIM OKHUCIAMU APYTHX PEIKO3EMENbHBIX 3JIEMEHTOB
WM UX CMECSIMHU.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsbl 1Jis1 coopa ""mpoaykTa' M '"XBOCTOB'' MeTANIHYECKOr0 ypaHa

CrneumanbHO TpeAHA3HAYCHHBIE WM TOJATOTOBJICHHBIE arperatel st  cOopa
"mpoaykTa" 1 "XBOCTOB" JUI METANTMUECKOrO YpaHa B TBep1oi (hopme. DTH arperaTsl
s cOopa M3rOTOBJICHBI M3 MaTepHajloB, CTOMKMX K HarpeBy M KOppO3HH,
BBI3BIBAEMON TIApaMU METAJUIMYECKOTO ypaHa, TaKuX, Kak TpaduT, MOKPBITHII
OKCHJIOM MTTPUS, WIH TAHTAJI, WM 3aIlAIICHBI OKPBITUEM U3 TAKMX MAaTEPUAJIOB.

Koxyxu pa3neJuTeJbHOr0 MOAyJIsl

Hnnveapryeckue kaMepsl, CIENHUaIbHO NIPEIHA3HAYCHHBIE WIN ITOATOTOBJICHHBIE JUIS
UCIIOJIb30BAaHMsI HAa OOOraTUTEIbHBIX YCTAHOBKAX C IIa3MEHHBIM pa3fieieHHeM, IS
[IOMEIEHUS] B HHMX HCTOYHMKA YpPAaHOBOM ILIa3Mbl, DHEPreTHUYECKOIO COJICHOUAA
pPaarovacToThl M KOJJIEKTOPOB "mpoaykTa” U "XBOCTOB".

[NHOACHUTEJIBHOE 3AMEYAHUE

OTU KOXKYXH UMEIOT MHOXECTBO BXOJHBIX OTBEPCTUN JUIsl MOAAYU AJIEKTPOIUTAHMS,
coequHeHnd TU(PY3MOHHBIX HACOCOB, a TaKXKe ISl JUATHOCTUKA M KOHTPOJIA
KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB. OHM UMEIOT MPUCTIOCOONICHUS ISl OTKPBITHS
M 3aKpBITUS, 4YTOOBI O0ECNEUUTh OOCITY)KUBAHHE BHYTPCHHUX KOMIIOHCHTOB H
W3rOTOBJIEHBl U3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MAaTE€pPUAIOB, TaKHUX, Kak
HEP>KABEIOLLAs CTaJIb.

CrnenuanbHO MpeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI, 000Py/10BaHHE
A KOMIIOHEHTBHI JUISI HMCHOJIb30BAHHSI HA YCTAHOBKAX JJIEKTPOMATHHUTHOIO
o0orameHus.

BBO/IHOE 3AMEYAHUE

[Ipu 2JIEKTPOMArHUTHOM TIPOIIECCE HMOHBI METALIMYECKOTO YpaHa, IOyYeHHBIC
MOCPEACTBOM HMOHHU3AIlMU TMHTAoIEero wmarepuaia u3 cojeil  (o0sraHO UClY),
YCKOPSIFOTCSL M TIPOXOJST 4Yepe3 MAarHUTHOE TIoJe, KOTOPOE 3aCTaBIISICT HOHBI
pPa3IMYHBIX HM30TOMOB TMPOXOIUTH IO Pa3IMYHBIM HamnpaBieHUsM. OCHOBHBIMH
KOMITOHEHTAMH 3JICKTPOMArHUTHOTO M30TOIHOTO CerapaTopa SIBJSIFOTCS: MarHUTHOE
ToJIe JUIsl OTKJIOHEHHMS1/Pa3AeeH st U30TOIIOB HOHHOTO ITy4YKa, HICTOYHUKA HOHOB C €T
CHCTEMOW YCKOpEHHs, ¥ CHCTEMBbI cOOpa OTIEJCHHBIX HMOHOB. BcmomorartenbHbIC
CHCTEMBI JUIS 3TOTO MPOIIecca BKIFOYAIOT CUCTEMY CHA0KEHUSI MATHUTHOM DHEPTUEH,
CHCTEMBl BBICOKOBOJIbTHOTO ITUTAHUS HMCTOYHWKA HWOHOB, BAaKYyMHYIO CHCTEMY H
OOIIMPHBIC CUCTEMBl XUMHUYECKOHW OOpaOOTKH JUIi BOCCTAHOBJICHHS MPOIYKTa H
OYHCTKHU/pEereHepaIii KOMIIOHCHTOB.

3J’leKTp0Mal"HI/ITHbIe cenmaparopsl U30TOIOB
BHCKTPOMal"HI/ITHBIe cermapaTtopbl H30TOIIOB, CICHUAJIBHO IIPEAHA3HAYCHHBIC WA

MOATOTOBJICHHBIC UIA pa3ACICHUA W30TOIIOB ypaHa, U O60pyI[OBaHI/Ie N KOMIIOHCHTHI
JJIS1 OTOro, BKIIrO4Yas:
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5.9.2.

b)

d)

HcToynnky MOHOB

CrnenyanbHO TIpEeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC OTJIENbHBIC WIH
MHOTOYHUCIIEHHbIE MCTOYHUKM MOHOB YpaHa, COCTOSIIME M3 HCTOYHUKA Mapa,
MOHM3AaTOpa M YCKOPHUTENS ITyYKa, H3TOTOBJIEHHBIE M3 COOTBETCTBYIOILIUX
MaTepUaJIOB, TaKUX, KaK rpaduT, Hep>kaBeroas CTalb WM Me/b, U CITIOCOOHBIX
oOecreunBaTh OOIHIA TOK B my4ke HoHOB 50 MA wiu Gonee.

KOJ'IJ'ICKTOpLI HOHOB

KOJ'IJ'ICKTOpHBIe IJIaCTUHBI, UMCOIIUC JIBC WU Ooitee Icjav M 11asa, CIiICiualbHO
MNpeAHa3HAYCHHBIC WK  IMOATOTOBJICHHBIC  JJIA c60pa IMy4YKOB  HOHOB
060FaIIIeHHOFO u 06eHHeHHOFO YpaHa U U3TOTOBJICHHBIC N3 COOTBETCTBYIOIIUX
MAaTCpHUAJIOB, TAKUX, KaK l"pa(l)I/IT WJIK HEPIKaBCrolIas CTallb.

BakyyMHbIe KOXKYXH

CrienmaibHO TIpeIHA3HAYCHHBIE WM TIOJITOTOBJICHHBIE BAKYyMHBIE KOXYXH IS
ANIEKTPOMArHUTHBIX CEMapaToOpoB ypaHa, U3TOTOBICHHBIE U3 COOTBETCTBYIOIIMX
HEMAarHuTHBIX ~ MaTepuajoB, TaKUX, KaKk HepXKaBewllas CTalb, U
npeaHa3HavYeHHbIC 11 padoThl pu gasienuu 0,1 [1a wim Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKXYXH CHEUUAIBHO MpeIHa3HAYEHB! I IOMEIICHUS] B HUX MCTOYHUKOB
MOHOB, KOJUICKTOPHBIX IUIACTMH M BOJOOXJIXIAEMbIX BKIAJBIIICH M MMEIOT
npucrocoOneHus A coeAuHeHni TuQQy3uOHHBIX HACOCOB U MPUCTIOCOOTCHUS
JUTSL OTKPBITHS ¥ 3aKPBITHS B TIEJISIX M3BJICUCHUSI M 3aMEHBI TUX KOMIIOHEHTOB.

MarauTHsIe TTOJTIOCHBIE HAKOHSUHUKH

CreunanbHO NpeAHAa3HAYEHHbIE WM MOJATOTOBJICHHBIE MAarHUTHBIE MOJIIOCHBIC
HAKOHEYHUKH, UMEIOIINE AUaMeTp Oosiee 2 M, UCTIOIb3yeMbIe 1711 00ecrieueHus
MOCTOSSHHOT'O MAarHUTHOTO TOJISi B AJIEKTPOMArHUTHOM CEMapaTrope M30TOMOB U
JUIT  TIEpEHOCa MAarHUTHOTO TOJIE  MEXIY  PACIOJIOKEHHBIMH — PSIIOM
cerapaTopamH.

BbICOKOBOJBbTHBIE HCTOYHHKH MUTAHMS

CriennaibHO TIpeIHA3HAYECHHbIE WJIM TOJATrOTOBJICHHbBIE BHICOKOBOJIETHBIE MCTOUYHUKU
MUTaHUS U1 WCTOYHHUKOB HMOHOB, OOJIATAIONIME TIOJMHBIM Ha0OPOM  CIICAYIOIINX
XapaKTEPUCTHUK: MOTyT paboTaTh B HENPEPHLIBHOM PEKHUME, BBIXOJHOE
Hanpspkenue 20 000 B wim Gonee, BbixoqHOW Tok 1 A wim Goniee M CTaOMIU3aIHS
Hanpsikenus menee 0,01% B TeueHue 8 yacos.
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5.9.3.

HcTouHnKY NUTAHUA 3JICKTPOMArHuTOoB

CrneumanbHO NpeHa3HaYeHHbIE WM MOJrOTOBJICHHBIE MOIIHBIE HCTOYHUKHU MUTAHUS
MOCTOSIHHOTO TOKa JUIsl  3JEKTPOMAarHUTOB, OO0JIaJarollie TMOJHBIM  HabopoM
CIIEIYIOLIUX XapaKTePUCTHK: BBIXOJHOH TOK B HempepblBHOM pexxume 500 A wim
6onee npu HanpspkeHuu 100 B unu Oonee, mpu crabuiM3aluyd 1O TOKY WIH
HanpspkeHuto meree 0,01% B Teduenue 8 yacos.

YcTraHoOBKM VI NPOM3BOACTBA THKEJIOH BOABI, JedTepUss M JelTepHeBbIX
coelMHeHHH M 000opyAOBaHHMe, CHEHHAJIBHO  NpEAHA3HAYECHHOE  WJIHU
MOAr0TOBJICHHOE /IS 3TOT'0

BBO/IHOE 3AMEYAHUE

Tspkenyro BOILy MOXKHO TPOM3BOAMTH, HCIONB3Yys pa3iudHble mporecchl. OgHako
KOMMEPYECKH BBITOJHBIMU SIBJISIFOTCSI JIBA MPOIIECCA: IPOLIECC M30TOIMMHOTO OOMEHa
BOJIbI U cepoBojopoaa (mpouecc GS) U mpolecc U30TOMHOr0 OOMEHa aMMUaka |
BOJIOpOJIA.

IIpotecc GS ocHoBaH Ha OOMEHE BOAOpONA W JeUTepus MeXIy BOIOW H
CEpOBOJIOPOJIOM B CUCTEME KOJIOHH, KOTOPBIE IKCIUIYaTHUPYIOTCS C XOJIOHOW BEpXHEH
CEKLUEN 1 ropsiuei HIxHel cekuueid. Bona Tedyer BHU3 10 KOJIOHHAM, B TO BpEMsI Kak
CEPOBOJOPOJHBIN Ta3 LMPKYJIUPYET OT AHA K BEPLIMHE KOJOHH. JlJI1 CONEWUCTBHS
CMEIIMBAHUIO Ta3a W BOJBl MCHOJIB3YETCS PAX AbIpYaThIX JIOTKOB. JleWrepuid
nepeMeniaeTcs B BOAY IPU HU3KHUX TeMIepaTypax U B CEpOBOAOPOJ MPU BBICOKUX
Temrieparypax. OOoraimieHHble JeWTepieM Ta3 WM BoJa YIAISIOTCA M3 KOJIOHH
IIEPBOI CTYIEHU HA CTHIKE TOPAYUX U XOJIOAHBIX CEKLMH, U MPOLECC IMOBTOPSETCS B
KOJIOHHaX crhenyromieii crynenu. [lpomykr mocnemneit ¢asel - Boma, oboraiieHHas
neiitepueMm 10 30%, HampaBisercs B JUCTWULILIMOHHYIO YCTQHOBKY  JUIA
IIPOM3BOJCTBA PEAKTOPHO-YMCTON TSKEJION BOIBL, T.€. 99,75% okucu neirepus.

B npornecce oOMeHa MeX Iy aMMHAaKOM U BOJIOPO/IOM MOKHO W3BJIEKaTh J€HTepuil U3
CHUHTE3-raza IIOCPEACTBOM KOHTAKTa C JKMIKAM aMMHAKOM B IIPUCYTCTBHUH
katanu3aTopa. CHHTE3-ra3 mojaeTcss B OOMEHHbIE KOJIOHHBI M 3aTE€M B aMMMHAYHBIN
KOHBEpTep. BHYTpHU KOJIOHH ra3 mojHuUMaeTcss OT JHA K BEPIIMHE, B TO BPEMs Kak
KUJKUM aMMHUaK TedeT OT BEpIUMHBI KO AHY. [leiTepuil B CHHTE3-rase JIMILACTCS
BOZIOpOJia U KOHLEHTPUPYETCA B aMMHAaKe. AMMMAK MOCTYIIAeT 3aTEM B YCTAHOBKY
JUIsl KpeKWHra aMMuaKa Ha JHE KOJIOHHBI, TOTJa Kak ra3 coOMpaeTcs B aMMHAYHOM
KOHBepTepe Ha BepummHe. Ha mocnemyronmx CTyneHsX POMCXOAWT JalbHENIIee
oboraiieHue, M IMyTeM OKOHYATEIbHOW IUCTWUILLMU MPOU3BOIUTCS PEAKTOPHO-
yucTas Tsbkenas Boja. Ilomava cuHTe3-raza MOXKET OBITH oOecriedeHa aMMHUAvyHON
YCTaHOBKOM, KOTOpasi B CBOIO 04Yepelb MOKET OBITh COOPY’KEHA BMECTE C YCTAaHOBKOM
JUISL TIPOM3BO/ICTBA TSDKEJION BOJIBI ITyTEM M30TOIHOIO OOMEHa aMMHaKa U BOJIOPOJA.
B mponecce aMMuayHO-BOJOPOAHOIO OOMEHA B KAaueCTBE HCTOYHHMKA MCXOJHOIO
JeNUTepHss MOXKET TAKXKE UCIIOIb30BaThCsl OOBIYHAS BOAA.
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6.1.

6.2.

MHorue mnpeaMeTsl KIFOUeBOro OO0OpYIOBaHHS IS YCTaHOBOK IO TPOU3BOJICTBY
TSDKEJION BOJIBI, UCTIONB3YIOUIMX Tpouecchl GS Wi aMMHAaYHO-BOJIOPOAHOTO OOMEHa,
IIAPOKO  pacHpOCTpaHEHbl B HEKOTOPBIX  OTpacisiX  He(PTEXMMHUYECKOM
npoMbIuieHHOCTH. OCOOEHHO 3TO KacaeTcss HeOOIBIINX YCTAaHOBOK, UCTIONB3YOIINX
npouece GS. OqHako HEMHOTUE MpeIMEThl 000PYI0BAHUS SBJISIFOTCS] CTaHIAPTHBIMU.
[Iponieccel GS ¥ aMMHa4yHO-BOJIOPOJHOrO OOMeHa TpeOyrT 00pabOTKU OOJbIINX
KOJIMYECTB BOCIUIAMEHSIOLIUXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKHIKOCTEH IpH
NOBBIIIEHHOM  JaBiieHud. COOTBETCTBEHHO TIpH pa3paboTKe CTaHIapTOB II0
MPOEKTUPOBAHMIO M AKCILTyaTallly JUIsl YCTAHOBOK M 00OPYIOBaHHS, UCTIONB3YFOIIHX
3TU TPOLECCHI, CIeNyeT YIeNsATh OOJblIOe BHUMAaHHE MOJ0O0pY MaTepHajoB U HMX
XapaKTepUCTUKAaM C TeM, 4TOObl OOEeCe4YMTh JUIUTEIbHBIM CpPOK CIykObl IpH
COXPAaHEHUHU BBICOKOM O€30MacHOCTH M HaaeXHOCTH. OnpeneneHue MaciuTaboB
00YCIIOBIMBAETCS TIIABHBIM 00pa3oM COOOpaKEHUSAMHU SKOHOMHUKU U HEOOXOIMMOCTH.
Takum o0pazom, OombIIasgs dYacTh MPEIMETOB OOOPYIOBaHHS H3TOTOBISIETCS B
COOTBETCTBUU C TPEOOBAHUAMHM 3aKa34HKA.

Hakomnen, cnenyer otMeTuTsh, 4To Kak B mpouecce GS, Tak U B IMPOLECCE aMMUAYHO-
BOJIOPOJTHOTO OOMEHa, MpenMeThl 000pYIOBaHUs, KOTOpPBIE IO OTIACIBHOCTH HE
mp€aHa3HAa4YCHbI WJIM IMOATOTOBJICHBI CIICHUAJIBHO IJIA IMPOU3BOJACTBA TSDKENOMN BOIbI,
MOTYT COOMPATHCSI B CHCTEMBI, CIIEIMAILHO TIPeHA3HAUYEHHbIE WM TOATOTOBICHHbIE
JUI TIPOM3BOJCTBA TsDKENOM BoAbl. [Ipumepamum Takux CUCTEM, NPUMEHSEMBIX B
o0ouX Tpolieccax, SIBJIAIOTCS CUCTEMa KaTATUTUYECKOrO KPEeKHHIa, UCIOoJb3yeMas B
mponecce oOMeHa amMMHMakKa H BOAOpPOJAA, M JUCTUIUIAOUOHHBIC CHCTCMBI,
WCIIOJIb3yeMbIE B MPOILIECCE OKOHYATEIbHOW KOHUEHTPALUMUA TSDKEJIOM  BOIBI,
JOBOZSIIEH €€ IO YPOBHSI PEaKTOPHO-YHCTOM.

Hpe,[[MCTBI OGOpy,I[OBaHI/Iﬂ, KOTOPBIC CIICHUAJIBHO IIPEAHA3HAYCHBI WJIN ITIOJATOTOBJICHBI
U IPpOU3BOACTBA TSDKEJIOM BOJBI IMyTEM HCIIOJIL30BAHUA oo mpounecca oOMeHa
BOJbI U CEPOBOAOPOAA, oo mponecca 0o0MeHa aMMHaKa U BOJ0POJAa, BKIIFOYArOT:

Bono-cepoBoaopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHbIE KOJIOHHBI, M3rOTaBIMBAEMBIE U3 MEJIKO3EPHUCTON YITIEPOIUCTOM CTalu
(marmpumep, ASTM A516), nuamerpom ot 6 M (20 dyTtoB) 10 9 M (30 dyTOB), KOTOpBIE
MOTYT OKCIUIyaTHpOBAaTbCS MpU  JABIE€HMM CBbille Win paBHoM 2 Mlla
(300 ¢yHT/KB. MIOMM) W HUMEIOT KOPPO3MOHHBIA JOMyCK B 6 MM WM OOIbIIE,
CIELMAIbHO MpeJHa3HauYeHbl WM MOATOTOBJICHBI AJIsl IPOU3BOJCTBA TSKEJIONW BOJIBI
IyTEeM HCIIOIb30BaHUS MIPOLIECCa H30TOMHOIO 0OMEHa BOIbI U CEPOBOIOPO/IA.

Fa3OIlyBKI/I U KOMIIPECCOPbI

Opnoctynienuateie, MayioHarmopublie  (T.e. 0,2 MIla wm 30 ¢yHT/KB. ArOiM)
HEHTPOOCIKHBIC Ta30/lyBKH WM KOMIIPECCOPBI JUIS IMPKYJISAIUH CEPOBOIOPOTHOTO
raza (T.e. ra3a, comepxamiero 6omee 70% H,S), crienmanbHO NpeqHa3HAYCHHBIC WITH
MIOJIrOTOBJICHHBIC JUTS TIPOM3BOICTBA TSHKEIOM BOJBI IyTEM HMCIOJIB30BaHUS TIpoOIecca
oOMeHa BOJBI M CEpPOBOIOPOJA. ITH Ta30AyBKM WM KOMIIPECCOPHI HMEIOT
TIPOM3BOUTENHHOCTD, MPEBBIIIAIONLYI0 WM paBHyio 56 m/c. (120 000 SCFM) npu
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6.3.

6.4.

6.5.

6.6.

6.7.

9KCIUTyaTallud TOJ]  JaBJIE€HUEM, [peBbllIatoliuM  win  paBHeiM 1,8 MIla
(260 dyHT/KB. qIOMIM) Ha BXOAE, M CHAOKEHBI CAJIbHUKAMH, YCTOWYMBBIMH K
Bo3zaelcTBHIO H,S.

AMMI/Ia‘-lHO-BOIlopOI[HLIe 00MeHHbIe KOJIOHHDI

AMMHaYHO-BOAOPOAHBIE OOMEHHBIE KOJIOHHBI BBICOTOI Oojiee wiu paBHOU 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dyToB) 10 2,5 M (8,2 (yTOB), KOTOPHIE MOTYT
JKCIUTYaTUPOBATHCS 1 (V)] JIaBIICHHEM, MPEBRBIIAOIIM 15 MIIa
(2225 ¢yHT/KB. ArO¥M), CHEUMATBHO NpeTHA3HAUYEHHbIE WM IOJArOTOBJICHHBIE IS
IIPOM3BOJICTBA TSKEJIOM BOJIBI IIyTEM HCIIOJIb30BaHUS Ipoliecca oOMEHa aMMuaka U
BOJIOpOJia. DTU KOJOHHBI MMEIOT TakXe MO MEHbIIeH Mepe OJHO OTOOPTOBaHHOE
0CEBOE OTBEPCTHUE TOI'O K€ AUAMETPA, YTO U LWIMHIPUYECKAs YacTb, YEPE3 KOTOPYIO
MOTYT BCTaBJISIThCS] UJIM BHIHUMATbCS BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpemme YaCTH KOJOHHBI H CTYIICHYATbIC HACOCHI

BHyTpeHHNE 4acT KOJIOHHBI M CTYIIEHYAThIE HACOCHI, CIIEIMAIbHO MpeIHa3HAUYCHHBIE
WIA TOATOTOBJIEHHBIE ISl KOJIOHH JUIs TPOW3BOJCTBA TSDKEIOM BOIBI IyTeM
UCTIONb30BaHMsl Ipoliecca aMMUAYHO-BOAOPOJHOrO oOMeHa. BHyTpeHHHe uacTu
KOJIOHHBI BKJIIOUYAIOT CIIEHUAIIbHO MTPEJHA3HAYEHHbIE KOHTAKTOPbI MEXK/y CTYIEHSIMH,
COZICHCTBYIOLIME TECHOMY KOHTakTy ra3a M XMAKOCTH. CTyneH4arble HacoChl
BKJIIOYAIOT CHELMAIBHO IPEIHA3HAYEHHBIE IMOTPY’KAaeMblE B JKMIKOCTh HACOCHI UL
LUPKYJALUN KUAKOrO aMMUaka B Ipezerax o0beMa KOHTAKTOPOB, HAXOMSIIMXCS
BHYTPH CTyIEHEH KOJIOHH.

YcTraHoBkH AJ15 KPE€KUHI'a aMMHaKa

VYcraHOBKM  JUIsI  KpEeKMHTa aMMMaka, OJKCIUTyaTHpyeMble O]l  JaBJICHUEM,
npeBblmatromM  wiad - paBHbiM 3 MIla (450 QyHT/KB. q1oiimM),  crienuaibHO
IIpeHAa3HaYEeHHbIE WM TOJTrOTOBJIECHHBIE JJIs1 MPOU3BOJACTBA TSKEJIOW BOABI IyTEM
UCIIOJIb30BaHMs MPOLEcca U30TOITHOr0 0OOMEHa aMMHUaKka 1 BOI0poa.

HNudpaxkpacHbie aHAIM3ATOPHI MOTJIOLEHHS

NudpakpacHsle aHaIM3aTOpPBl IOMJIOMIEHUS, CHOCOOHBIE OCYIIECTBIISATH aHAIU3
COOTHOILIEHHUSI MEXIy BOJOPOIOM M JEHTEpHEM B pEaJbHOM MaclTabe BPEMEHH,
KOIJja KOHLIEHTpAlMK ASUTEpHsl paBHbI WK IpeBbIIaoT 90%.

Karaautnueckue neuun

Kartanutuueckue mnednm a1 nepepaOOTKM OOOrallleHHOrO JAEHTEepUeBOro rasa B
TSDKENIYI0O  BOAY, CHELMAIbHO NpeJHa3sHaue€HHble WM [OArOTOBJICHHBIC IS

IMPOU3BOACTBA TSDKEJI0M BOIBI IMyTEM HCHOJIb30BaHUA IIPOLECCa U30TOIMHOIO oOmMmeHa
aMMHaKa 1 Bogopoja.
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7.1.

7.2.

YceraHoBKM  UISI  KOHBEPCHM ypaHa ¥ 00Opy/l0BaHHMe, CHEHHAJIbHO
NnpeaHA3HAYEHHOE WIM MOAr0TOBJIEHHOE /1JIl 3TOr0

BBOIHOE 3AMEYAHUE

B ycraHOBKax u cucrtemax Ajisi KOHBEPCUHU ypaHa MOXKET OCYLIECTBIIATHCS OAHO WM
HECKOJIBKO TMpPEBpPAllCHUd M3 OJHOIO0 XUMHUYECKOr0 HW30TONA ypaHa B JpYyrou,
BKJIIOYasl: KOHBEPCHIO KOHLIEHTPATOB ypaHoBo# py/ipl B UOs, kouBepcuto UOs B UO,,
konBepcuto okucel ypana B UF, i UFg, konsepcuro UF4 B UFg, kouBepcuto UFg B
UF,, xonsepcuto UF,4 B MeTajuimueckuid ypaH u koHBepcuto ¢gropunos ypana B UOs.
MHorue Kiro4eBble KOMIOHEHTbI O00OpYAOBaHMS YCTaHOBOK JJIi KOHBEPCUM ypaHa
XapakTepHbl IS  HEKOTOPBIX  CEKTOPOB  XUMHYECKOM  00OpabaThIBarolIeit
IpoMbllIeHHOCTH. Hampumep, Buapl 000pyI0BaHUs, HCIOJIB3YEMOIO B 3THX
mporeccax, MOTYT BKIIHOYaTh: Meud, KapyceibHble TI€4YH, PEaKTOphl C
MICEBIOOKIDKEHHBIM ~ CJIOEM  KaTalu3aTopa, KapoBble  pEaKTOpHbIe  OallHw,
KUJIKOCTHBIE LIEHTPU(PYTH, TUCTUWLISAIMOHHbBIE KOJOHHBI U JKUIKOCTHO-KUIKOCTHbIE
OKCTPAKIMOHHbIE KOJOHHBL. OJHAKO HE MHOTHE KOMIIOHEHThl O00O0pYAOBaHMUS
AMEIOTCS B "TOTOBOM BuE'"; OOJBIIMHCTBO W3 HHUX HOJDKHBI OBITH ITOATOTOBIIEHBI
CorjlacHO TpeOoBaHMAM U crHeuuuKanusM 3aKa3udka. B HEKOTOpBIX cClilyyasx
TpeOyeTcs Y4YUTBhIBaTh CHELUAbHBIE MPOCKTHBIE M KOHCTPYKTOPCKHE OCOOEHHOCTH
JUISL 3aIUTHl OT arpECCUBHBIX CBOMCTB HEKOTOPBIX M3 00pabaThIBAEMbIX XHUMHUUECKUX
BeniectB (HF, F,, CIF; u dropunsr ypana). Hakonel, ciemyer OTMETHTh, YTO BO BCEX
mpoleccax KOHBEPCHM YypaHa KOMIIOHEHTHI OOOpYIOBaHUS, KOTOPbHIE OTIEIBHO
CHELUAIbHO HE NpeJHa3HaueHbl WM MOJATOTOBJIEHBI Ui KOHBEPCHM ypaHa, MOTYT
ObITh OOBEAMHEHBl B CHCTEMBI, KOTOpBIC CIHEIMANbHO TpPEAHA3HAUEHBl WM
IIOJITOTOBJIEHBI JIJIs1 HCTIOJIb30BaHMS B IIEISIX KOHBEPCHUH YpaHa.

CrnenuanbHo NpeaHasHA4YeHHbIe HIIM NTOATr0TOBJICHHbIE CHCTEMBbI /ISl KOHBEPCHH
KOHIEHTPATOB ypaHosoi pyasl B UO3

[NHOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHIIeHTpaToB ypaHoBoil pyabl B UO3 MOXKET OCYILECTBIAThCSA CHavyaia
MIOCPE/ICTBOM PACTBOPEHMSI PYIbl B A30THOM KHUCIOTE M AKCTPAKIUH OYHIIICHHOTO
reKcaru/ipata ypaHWIIUHUATpATa C IOMOIIBI0 TAKOTO PACTBOPHUTEINS, KaK TPHOYTHII
dochar. 3arem rTekcarmapaT ypaHWIAMHUTpata TpeoOpaszyercs B UQO; mmbo
MOCPE/ICTBOM KOHIICHTPAIIMA ¥ JCHUTPAIMH, JTMOO TOCPEICTBOM HEUTpaTH3aum
ra3oo0pa3HbpIM aMMMAKOM [UI TOJyYeHMs JUypaHaTa aMMOHHS C IOCJEIyIOIIeiH
(buibTpanyei, CyIKkoi U KaJblUHUPOBAHUEM.

CHeHI/IaJIbHO NpeAHa3HAYCHHDbIC WJIHN ITOATIOTOBJICHHBIC CUCTEMBbI /111 KOHBCPCHH
UO3 B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

37



7.3.

7.4.

7.5.

7.6.

Konsepcus UO3; B UFs MOeT OCYIIECTBISTHCS HEMOCPEACTBEHHO (PTOpUpOBaHUEM.
Jns mporiecca TpeOyercss MCTOYHUK Ta3000pazHOro ¢ropa WM TPeXPTOPUCTOro
XJIOpA.

ClIeIlHa.]IbHO npeaHasHaYCHHbIC WM MOATOTOBJICHHbIC CUCTEMbI /I KOHBEPCHU
UO3 B UOZ

[TOACHUTEJIBHOE 3AMEUYAHUE

KOHBepCI/I}I UO3 B UO2 MOXKCET OCYHICCTBIIATHCA NTOCPEACTBOM BOCCTAHOBJICHUA UO3
Fa3006pa3HBIM KPCKUHI-aMMHUAKOM HJIKM BOOOPOJ0OM.

ClIeIII/IaJ'IbHO NpE€AHA3HAYCHHDbIC WIN IMMOATOTOBJICHHBIC CUCTEMBI /IJ11 KOHBEPCHH
U02 B UF4

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UO, B UFs MOokeT ocymecTBIsITbCS mocpenctBom peakuuu UO, ¢
ra3o00pa3HeiM GropuctsiM BogopoaoM (HF) mpu remnepatype 300-500°C.

CHeHHa.HbHO NpEeAHA3HAYCHHDbIC WM MOATOTOBJICHHBIC CUCTEMBI /1151 KOHBECPCUHU
UF4 B UFﬁ

TITIOJACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF; B UF¢ ocymiecTBisieTcss MOCPEACTBOM 3K30TEPMHUUECKON PEAKIMU C
¢dTopom B peakropHoii Oamme. UFs KOHIEHCHpYeTCS W3 TOPSYMX JIETYYHX Ta30B
MOCPEJICTBOM TMPOMYCKaHUsS MOTOKA ra3a 4epe3 XOJOJHYIO JIOBYLIKY, OXJIAXKICHHYIO

1o -10°C. Ins nporiecca TpedyeTcsi HICTOUYHHK Ia3000pa3Horo ¢gropa.

CHCHH&J’IBHO NpE€AHA3ZHAYCHHBIC WIH IMOATOTOBJCHHBIC CUCTEMBI /IJI1 KOHBEPCHH

UF4 B MeTassimueckui ypaH

7.7.

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF; B MeTaJulMdyeckuii ypaH OCYILIECTBIISIETCS IOCPEACTBOM €ro
BOCCTaHOBJIEHUS] MarHueMm (KpynHblE MapTUM) WIM KajdbliieM (Majible HapTHH).
Peakuust  ocymiecTBisiercss NpH  TeMIepaTypax  BbIlI€  TOYKM  IJIABJICHUS
ypana (1130°C).

ClIelll/IaJ'IbHO NpE€AHA3HAYCHHDbIC WIH IMOAT0TOBJICHHBIC CUCTEMBI /IJI1 KOHBEPCHH
UF5 B UOZ

[NOACHUTEJIbBHOE 3AMEUYAHUE
Konsepcusa UFg B UO, MOXET OCYIIECTBIATHCS IMOCPEICTBOM OJHOIO M3 TpPEX

npoueccoB. B nepom npornecce UFs BoccranaBnuBaercs u ruaponusyerca B UO; ¢
WCIIOJIb30BaHUEM BojopoAa W mapa. Bo Bropom mnpouecce UFg rumponmsyercs
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7.8.

pacTBOPEHHEM B BOJE, JJIsl OCAXKACHUS TUypaHaTa aMMOHUS J100aBIsieTcs aMMHaK, a
nuypaHat BoccraHaBinuBaerca B UQO, BomgopoaoM npu temneparype 820°C. Ilpu
TperbeM mnpotecce razoodpasusie UFs, CO, nu NH; cMemmBaroTcst B Bojie, ocaxaast
ypaHWIKapOOHAaT aMMOHHMA. YpaHWIKapOOHAT aMMOHHMS CMEIMBAECTCA C MapoM H
BoztopoaoM npu temneparype 500-600°C mist mpoussoacrsa UOs.

Konsepcusa UFg B UO, 4acTo OCyIIeCTBISIETCS HA MEPBOM CTYNEHU YCTAHOBKHU IO
W3TOTOBJICHUIO TOILIUBA.

Cl'lelll/IaJIbHO NpE€AHA3HAYCHHDbIC WIHN IMMOATOTOBJICHHBIC CUCTEMBI /IJI1 KOHBECPCHH
UF¢ B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Kongsepcust UF¢ B UF4 ocytiecTBisieTcsi moCpeICTBOM BOCCTAHOBIICHHS BOJIOPOIOM.
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