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[1oNONMHUTENBbHbLIN NPOTOKOJT
kK CornaweHuto mexay Pecnybnukon ['pysnen
n MexxgyHapo4HbIM areHTCTBOM Mo
aTOMHOWN 3HEPrnn o NPUMEHeHN rapaHTun B
CBA3K ¢ [JoroBOpoM O HepacrnpoCcTpaHeHumn
A0EePHOro OpPYXus

= Texcr JlomomuutenpHOro mpoTokona kK Cormamenuto Mexnay PecrmyOmmkoit ['pysuedt u
MexayHapoIHbIM areHTCTBOM 10 aTOMHOM YHEPTUU O IPUMEHEHUU T'apaHTUH B CBs3U ¢ J[OroBOpoM 0
HEPACTIPOCTPAHEHHH SNEPHOTO OpYXMA'' —BOCHPOM3BOAMTCA B IIPUIOKEHMM K HACTOSIIEMY
JOKYMEHTY JUI1 CBEINCHHMA BCEX WICHOB. JlOMONHUTENbHBIM NpoTOoKod Obu1 omoOpeH CoeTom
ynpasisiomux 23 centsopsa 1997 rona. On 6501 noanucad B Bene 29 centsopst 1997 rona.

. B coorBerctBUM co cTaTtheil 17 JlOMONHUTENBPHOrO MPOTOKONA OH BCTYHWI B CHIY
3 urons 2003 roga, B A€Hb, Korjia AT€HTCTBO MOJYYHIIO OT ['py3un MUCbMEHHOE YBEJIOMJIEHHE O TOM,
YTO 3aKOHOJATENbHBIC U KOHCTUTYIMOHHBIC TpeOoBaHus ['py3un, HEOOXOAUMBIC JJIsi BCTYIUICHUS B
CHITY, BBITIOJTHEHBI.

Bocnpousseneno B nokymente INFCIRC/617.
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Annex

JOIOJIHUTEJIbHBIN ITPOTOKOJI
K COIJIALLIEHUIO MEX Y PECIIYBJIMKOM I'PY3UEN
1 MEXIYHAPO/IHbIM ATEHTCTBOM I10
ATOMHOUM SHEPTUU O IIPUMEHEHUU TAPAHTU B CBSI3U
C JIOTOBOPOM O HEPACITPOCTPAHEHHWH SJIEPHOI'O OPY XU

[TPUHUMAS BO BHUMAHUE, uro Pecnybnuka I'py3us (B manmbpHeimem
uMenyemas "I'py3ueil") u MexnyHapoIHOE areHTCTBO 110 aTOMHOM SHEPruu (B JalbHEUIIEM
nMeHyeMoe "AreHTcTBOM") ABISIOTCS ydacTHUKaMK CoriameHusl 0 IpUMEHEHUH FapaHTUil B
CBs3HM ¢ J[oroBOpoM 0O HEpacHpOCTAHEHUHU SIACPHOTO OPYKHA (B JAJIBHEHIIEM HMEHYEMOIO
"CoraeHueM o rapantusax"), KoTopoe BeTynuio B cuity 3 utons 2003 rona;

YUUTBIBAS xenanne MeXIyHaApOIHOTO COOOIIECTBA elle 0oJjiee YKPEMUTh PEKUM
SJIEPHOTO HEPACHpPOCTPAHEHHUS ITyTEM TOBBIIMICHUS JEHCTBEHHOCTH U 3((EeKTUBHOCTH
CHUCTEMBbI TapaHTUl ATEHTCTBA;

HAIIOMUWHASL, uto AreHTCTBO IIPHU OCYIIECTBIECHUM FApaHTUN JOJKHO YYUTHIBAThH
HEOO0XOAUMOCTh: W30eraTh CO3JaHMsI MPEMSATCTBUN SKOHOMUYECKOMY U TEXHOJOTHYECKOMY
pa3BUTHIO ['py3un WM MEXAYHAPOJHOMY COTPYIHHYECTBY B OOJIACTM MHUPHOH sIEpHOM
NESITEeNbHOCTH;  COOJIOAATh JEHCTBYIOIIME IIOJNIOKEHUS B 00JacTH OXpaHbl 3/I0POBbS,
0e3omacHOCTH, (HU3MUECKOM 3alIMTBI, a TaKXkKe Jpyrue JAeHCTByIOIMe TpeOOBaHUs
0€30MacHOCTH U IpaBa OTAEIbHBIX JIUI]; ¥ MPUHUMATh BCE MEPHI 110 3AIIUTE KOMMEPUYECKHX,
TEXHOJIOTUYECKUX M MPOMBIIUICHHBIX CEKPETOB, a TaKXke JApYroil KoH(UACHUIUAIbHOM
uHpOpMaIIUU, KOTOpasi CTAHOBHUTCS €EMY U3BECTHOI;

[TPUHUMAA BO BHUMAHMUWE, uro uactora mnpoOBEAECHHUS W HWHTEHCUBHOCTH
MEpOTpUSITHH, YyKa3aHHBIX B HacTosmeM lIporokone, OyayT mommepKUBaThCA Ha
MUHHMQJIBHOM  YPOBHE, COOTBETCTBYIOIIEM II€IM TOBBINICHUS JEHCTBEHHOCTH |
3¢ pexTUBHOCTH rapaHTHil ATEHTCTBA;

HACTOALINM I'py3us u ATeHTCTBO COINIACHIIMCH O HUKECIIETYIOILEM:
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CBA3b MEKAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAIIEHUEM

O T'APAHTHAX

Cratbs 1

[Tonoxenus CornaimieHus 0 rapaHTUSIX NMPUMEHSAIOTCA K HacTosimemy [IpoTokony B
TOW Mepe, B KAKOH OHU COOTBETCTBYIOT MOJIOKEHUSIM HacTosiiero [I[poTokosa u COBMECTUMBI

C HHMHU.

B cnywyae mpotuBopeunss Mexay MosiokeHusMu CorjiameHuss O TapaHTHIX U

ITOJIOKCHHUAMHU HACTOAIIETO HpOTOKOHa IMPUMEHATIOTCS IMOJTOXKCHUA HACTOALIETO HpOTOKOHa.

INPEJOCTABJIEHUE HHOOPMAILIUHN

Cratbsa 2

a. I'py3us npegocraBisieT Ar€HTCTBY 3as1BJIEHUE, COAEPIKALLIEE:

i)

iii)

O6mee omnmcanue W WH(POpPMAINHUIO, YKA3bIBAIOIIYID MECTO IPOBEICHHS
OTHOCSIIIUXCS K SIIEPHOMY TOIJTUBHOMY LIMKIIY HAyYHO-UCCIIEOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX DPAa0OT, HE CBA3aHHBIX C SIAEPHBIM MaTEpUAJIOM,
OCYIIECTBIISIEMbIX ~ TNe-In00,  KOTOpble  (UHAHCUPYIOTCS,  MOIYYHIN
KOHKpPETHOE pa3pelleHHe WM KOHTPOJIUPYIOTCS WM OCYUIECTBISIOTCS OT
nMmenu ['py3um.

OnpeneneHHyl0  ATeHTCTBOM Ha OCHOBE  OXHJAEMOTO  IMOBBIIICHHS
NEUCTBEHHOCTH WM A(PQPEeKTUBHOCTM U  CcOINacoBaHHyl0 ¢ ['pysueit
MH(OPMAIIUIO O KACAIOIIEHCS TapaHTUN IKCIUTYaTallMOHHOW JEITeTbHOCTH Ha
YCTaHOBKaX W B MeECTaX  HAXOXJCHHUS BHE YCTaHOBOK, TJie¢ OOBIYHO
WCIIONB3YETCs SIACPHBIA MaTepHal.

OO1iee omucaHHWe KaKAOTO 3JaHUA Ha KaXKIOW IUIOIIAAKE, BKIIOYAsT €ro
WCIIOIb30BaHME, U, €CJIM 3TOT0 HEJO0CTATOYHO, OMMCAHUE €r0 COACPKUMOTO.
DTO ONMUCAHUE BKJIIOYAET KAPTy TAKOM TJIOIIAJKH.

Onucanue mMacurabda oneparnuil s KaxI0ro MecTa Hax0X/IeHUs, HIMEIOIIEeTo
OTHOILIEHUE K JACATEIBHOCTH, yKa3aHHOW B lIpwioxenuu [ k HacTosdmemy
IIpoTokouy.

Nudopmannio, yKa3bIBaOIIYyI0 MECTO HAaXOXIACHUS, JKCIUTyaTallHOHHOE
COCTOSIHUE M OILICHOYHBIC TOJIOBBIC TIPOM3BOJCTBEHHBIC MOIIHOCTH YPaHOBBIX
PYAHUKOB W OOOTaTHTENBHBIX YCTAaHOBOK W TOPHUEBBIX OOOTaTHTEIBHBIX
YCTAaHOBOK U CYIIECTBYIOIIUI TOJ0BOW 00bEM MPOU3BOJICTBA TAKUX PYAHUKOB
1 000TaTUTEIBHBIX YCTAaHOBOK Ui [ py3un B 1enoM. ['py3us mpemocTaBiser
Mo 3ampocy ATreHTCTBa JaHHBIE O CYIIECTBYIOIIEM TOIOBOM O0beMe
MPOU3BOJICTBA OTICILHOTO pYyIHHKA WJIX OOOTaTHTEIhHOH YCTaHOBKH.
[IpenocraBnenue 3Toit nHGOpMaAIUKU HE TPeOYeT BECHUS MOJIPOOHOTO ydyeTa
SICPHOTO MaTepHaa.



Vi)

WNudopmannio OTHOCUTENBHO UCXOHOTO MaTepuania, He JOCTUTIIETO COCTaBa
W YHUCTOTHI, KOTOPBIE JEJIAOT €r0 NPUTOHBIM U1l U3TOTOBJICHUS TOILJIMBA WUJIU
M30TOIMHOTO 00O0TAICHIS], BKITFOYAOIIYIO:

a)

b)

KOJINYECTBA, XUMHYECKHH COCTaB, UCTIOJIb30BaHUE 17001
Mpe/roIaracMoe HCIOJIb30BaHHE TAaKOTO MaTephalla, He3aBHCUMO OT
€ro SACPHOTO WJIM HESIEPHOTO HCIIONB30BAHMS, I KaXKIOTO0 MecTa
HaXOXIeHHUS B [py3un, B KOTOPOM TakOil MaTepHall MPUCYTCTBYET B
KOJIMYECTBAX, MPEBBIMIAIONINX JACCATh METPHUUYECKUX TOHH ypaHa
u(WM) OBAANATh METPUYECKUX TOHH TOpHUS, a Ui APYTrHX MECT
HAXOXJICHHUS C KOJMYECTBAMH 0OoOJiee OJHOW METPHUYECKOW TOHHBI -
o011Iee KOIMIecTBO ist [ py3uu B 1ETIOM, €CIH 3TO 00IIee KOJTHYECTBO
MPEBBIIACT JIECATh METPHUYECKUX TOHH ypaHa WIM JBajIarh
METPUYECKUX TOHH Topus. [IpemocramieHue 3Toi mMHDOpMaNUKM HE
TpeOyeT BeJeHUs MOAPOOHOTO yUeTa sIIEPHOTO MaTepHaa;

KOJINYECTBA, XUMHUYECKHMWA COCTaB W IIYHKT HAa3HAYEHUs KaxXI0H
3KCIIOPTHOM MOCTaBKHU U3 [ py3uu Takoro mMarepuaina JJjisi KOHKPETHBIX
HESIZIEPHBIX LIEJIEW B KOJUYECTBAX, PEBBIIIAKOIINX:

1) JeCSITh METPUUECKUX TOHH ypaHa, WM JUIsl TOCIeA0BaTEIbHBIX
9KCIIOPTHBIX MOCTaBOK ypaHa u3 ['py3uu B OJHO M TO ke
rocyJlapcTBO, Kaxaas U3 KOTOPBIX MEHee JAECATH METPUUECKUX
TOHH, HO CyMMa KOTOPBIX HpPEBBIIIAET JECATh METPUUECKUX
TOHH B T€YEHHE I'0J1a;

2) nBaIIaTh METPHUYECKUX TOHH TOpUS, AN IS
MOCJIEIOBATEIbHBIX 3KCIOPTHBIX MOCTAaBOK TOpUs U3 ['py3uu B
OJIHO M TO € TOCYIapCTBO, KaxKaas W3 KOTOPHIX MeEHee
JIBAJIIaTH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIBaJIIaTh METPUYECKUX TOHH B TEUCHHE I'0/1a;

KOJIMYECTBA, XUMHUYECKHIM COCTaB, MECTO HAXOXJIEHHUS B HACTOSILEE
BpeMsl U UCIOJB30BAHWE WM MPEINojiaraeMoe HCIOJIb30BaHUE
KaXJ0M HMMIOPTHOM MOCTaBKM B ['py3uto Takoro marepuana s
KOHKPETHBIX HEsIIEPHBIX 1IeJiel B KOJIMYECTBaX, MPEBBIIIAIOIINX:

1) JeCSITh METPUUECKUX TOHH ypaHa, WM JUIsl TOCJIeA0BaTEIbHBIX
UMIIOPTHBIX MMOCTABOK ypaHa B ['py3uio, KaxkJaas U3 KOTOPBIX
MeHee JECATH METPUYECKHMX TOHH, HO CyMMa KOTOPBIX
MPEBBIIIAET JECSITh METPUUYECKUX TOHH B TE€YCHHE I'0/1a;

2) JIBaJIaTh METPHUYECKUX TOHH TOpHSI, WITH TS
MOCJICTIOBATEILHBIX WMITIOPTHBIX IOCTAaBOK TOopus B ['py3wuio,
KaXJas U3 KOTOPBIX MEHEee IBAIaTH METPUYECKHUX TOHH, HO
CyMMa KOTOPBIX IPEBBHINIACT JIBAAIIATh METPUUYECKHX TOHH B
TeUYeHHeE roja;

IIpU TOM IMIOHUMaHUH, YTO MpeJocTaBlieHue HHPOPMaIlUU O TAKOM MaTepuae,

NpeIHa3HAUYCHHOM I HESIEPHOTO HCIIOJIb30BaHUs, IOCIE TOr0 KaK OH
JOCTUTHET OKOHYATEIBHOW (OPMBI CBOETO HESIACPHOTO HCIOJIH30BAHHS, HE
TpedyeTcsl.



vii)

viii)

a) MH(POPMAILIMIO OTHOCUTENBHO KOJIMYECTB, BUJOB HCIOJIb30BaHUA U
MECT HaxOXJIEHHUS SAEPHOr0 MarepHuajga, OCBOOOXKIEHHOTO OT
rapaHTUil B COOTBETCTBHHU €O cTtaThell 36 CornalieHus o rapaHTusx;

b) WH(OPMALIUIO OTHOCHUTEIHHO KOJNHYECTB (KOTOpas MOXXET HUMETh
¢opMy OLIEHOK) H BHJOB HCIOJB30BaHMA B KaXKIOM MecTe
HAXOXKJICHHS SAEPHOr0 MaTepuasia, OCBOOOXKIEHHOTO OT TapaHTHil B
COOTBETCTBHUH O cTtartbed 35 b) CornamieHus o rapaHTUsX, HO eIl He
HaXOJAUIeTOCsS B OKOHYATeIbHOM (¢opMe Al HEsIepHOTO
UCTOJb30BAHUSA, B KOJUYECTBAX, IMPEBHIIAIONINX YKa3aHHbIE B
cratbe 36 CornameHus O TapaHTHSIX. IIpenocraBienue 3tou
uHpopManuu He TpedyeT BeNeHHs IOAPOOHOIO yd4eTa sIepHOro
MaTepHara.

Nudopmannio OTHOCHUTENBHO MeCTa HaXOXKICHUS WM JajdbHeHIen
00pabOTKM OTXOJOB CpPEOHEr0 WM BBICOKOTO YPOBHS AaKTHUBHOCTH,
COZIepKalIMX TIUTYTOHHUHM, BBICOKOOOOTAIIEHHBI ypaH wiM ypaH-233, B
OTHOIICHUH KOTOPHIX MPUMEHEHHE TapaHTUi OBUIO TPEeKpalieHo B
cootBeTcTBUU cO cTtarheil 11 Cornamenus o rapantusx. s nenu gaHHOTO
nyHKTa "nanpHeimas o0paboTka" He BKIIOYAET MEepeyNakoBKY OTXOJOB HIIU
UX JalbHeWIee KOHIUIMOHUPOBAHUE, HE NMPEAYCMATPUBAIOLIEE pa3felICHUs
AJIEMEHTOB, JUIsl XpaHEHUsI UJIU 3aXOPOHEHUS.

Crenyronryto HH(GOPMAIIUIO OTHOCUTENIBHO COTJIACOBAHHOTO 000OpPYJOBAaHUS H
HEesAJIEpHOr0 MaTepuaa, nepednciaeHssix B [Ipunoxenun II:

a) M0 KaXKJ0W AKCIIOPTHOM MocTaBke u3 ['py3um Takoro o6opynoBaHus U
MaTepuana: HACHTU(UKAIMS, KOJIUYECTBO, MECTO MPEANOoIaraeMoro
UCIOJIb30BaHUA B  TIOCyJapcTBe-ToJlydaTene M Jara WIH B
COOTBETCTBYIOILIUX CIy4asX OKUJaemasl 1aTa SKCIIOPTHON MOCTaBKHU;

b) 10 KOHKPETHOMY 3anpocy ATEHTCTBa, MOATBEpKIAeHUE ['py3uell kak
UMIOPTUPYIOIIMM TOCYJapCTBOM HH(GOpMAIMK, MPEJOCTaBICHHON
ATEHTCTBY B COOTBETCTBHH C IIYHKTOM @) BBIIIIE.

OO6mme T1IaHel HA MPEACTOSIIMK  JECATUICTHUW TIEPHOJ, HMEIOIIUE
OTHOIIIEHWE K Pa3BUTHUIO SJAECPHOTO TOIUIMBHOTO IHKJIA  (BKJIHOYAs
IJIAHUPYEMbIE OTHOCAIIMECS K SICPHOMY TOIUIMBHOMY IIMKJIY Hay4HO-
HCCIEIOBATENIbCKUE M OINBITHO-KOHCTPYKTOPCKHE pPabOThI), KOTJa OHH
YTBEPKIEHBI COOTBETCTBYIOIIMMU KOMIIETEHTHBIMH OpraHamMu B [ py3umn.

I'py3us mpuiaraer Bce pa3yMHBbIE YCHIIHA, C TeM YTOOBI MPEAOCTaBUTH ATEHTCTBY
CIIeYIONYI0 HH(DOpMAIIHIO:

i)

oOmee omnucanune W WHGOPMAIUIO, YKA3bIBAIOIIYID MECTO IPOBEICHHS
OTHOCSIIIUXCS K SIIEPHOMY TOIJTUBHOMY LIMKIIY HAyYHO-HCCIIEOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX PAa0OT, HE CBA3aHHBIX C SIAEPHBIM MaTEpUaIOM,
KOTOpbIE€ KOHKPETHO OTHOCATCS K OOOTalleHHIo, MepepadoTKe sIepHOro
TOIUIMBAa WJIM K OOpaOOTKE OTXOJOB CPEIHEro WU BBICOKOTO YPOBHS
aKTUBHOCTH, COJEP)KALUX IUIyTOHHM, BBICOKOOOOTAIIEHHBIH ypaH WU
ypaH-233, OCyIIECTBISIEMBIX T/e-TM00 B [py3uw, HO KOTOpbIE HE
(GUHAHCUPYIOTCS, HE TMOJYYWIM KOHKPETHOrO pa3pelleHus WIW He



KOHTPOJIUPYIOTCS ['py3uelt Wi He OCYLIECTBISAIOTCA OT MMeHU ['py3un. s
IEJIM JTAHHOTO MyHKTa "00paboTKa" OTXOM0B CPETHErO MM BHICOKOTO YPOBHS
aKTUBHOCTM  HE  BKJIIOYAaeT  [EpEyNakoBKy  OTXOAOB  WIH  HX
KOHJUIMOHUPOBAHKE, HE NMPEAYCMATPUBAIOLIEE Pa3EIICHUs 3JIEMEHTOB, AJIs
XpaHEHUs WIH 3aXOPOHEHUS.

i1) oOmiee omucaHWe AeATEIPHOCTH W CBEACHHUS O JIMIE WIM OpraHW3aIluH,
OCYIIECTBIISIONINX TaKyl JCATEIHHOCTh B OINPEIACICHHBIX ATEHTCTBOM
MeCTax HaXOXICHUS 3a TMpeaeiTaMH TUIOMIAJKH, KOTOpbBIE, MO MHEHHUIO
AreHTcTBa, MOTJIM OBl (DYHKIIMOHAJIBHO OBITH CBSI3aHBI C JEATEIHLHOCTHIO Ha
atoit omaake. I[IpemocraBnenue Takoi WHGOPMAIMH SBISETCS TPEIMETOM
KOHKpPETHOTO 3ampoca AreHTcTBa. OHa NPENOCTaBISETCS B KOHCYJIBTAIMH C
ATEHTCTBOM U CBOEBPEMEHHO.

Ilo 3ampocy ArenrctBa ['py3us maeT yTOUHEHHMsS WIM Pa3bsACHEHUS JIIOOOU
UHPOpMaLMY, TPEAOCTABICHHON B COOTBETCTBMU C HACTOALICH cTaThei, B TOU
CTEIEHU, B KOTOPOX 3TO UMEET OTHOLICHUE K L[EIU TapaHTU.

Cratbps 3

I'py3ust mpenocrtaBnsger AreHTcTBY B TeueHue 180 mHEH mociie BCTYIUICHUS B CUITY
Hacrosiero [Iporokona nadopmaruio, 0 KoTopoit roBoputcs B Ctathe 2.a 1), iii), 1v),
V), vi) a), vil) u X) u B Ctatbe 2.b 1).

I'py3us mpenocraBiseT AreHTcTBYy 10 15 Mas  Kaxaoro roma OOHOBJICHHYIO
nHpOpMaINIO, O KOTOPOIl TOBOPUTCS B IIYHKTE a. BBIIIE, 32 EPUOJI, OXBATHIBAIOLIHHA
MPEIIECTBYIOIMK KaleHAapHbli roa. Ecnm panee mpemoctaBieHHass WHGOpMAIHS
ocranach 0e3 u3MeHeHul, [ py3ust yBe1oMisieT 00 STOM.

I'py3uss mpemocraBisier ATreHTCTBY 10 15 Mas  Kaxaoro roga WH(pOpMAIHIO,
onpeneneHuyro B Cratbe 2.a.vi) b) ®m ¢), 3a TEepHOJ, OXBaTHIBAIOIINNA
MPEIIIECTBYIOMINI KaJICHAAPHBIA TOJ1.

I'py3ust exeKxBapTalibHO MPEOCTaBIsACT ATEHTCTBY MH(OPMAIUIO, ONPENEICHHYIO B
Cratpe 2.a.ix) a). Ota uH(pOpMaIUsI NpeAOCTaBISAETCS B TEUCHUE IIECTHICCITH THEH
II0CJIE OKOHYaHUS KaX/10Tr0 KBapTaJa.

I'py3us npenocraBnser AreHTCTBY MH(pOpMaIuio, onpeaeneHnyo B Ctatee 2.a.viil),
3a 180 mHel 10 ocyIecTBICHUS naabHened o0paboTku, U 10 15 Mast Kaka0ro roja
nHpopManuio 00 H3MEHEHUSX MECT HaXOXKIEHUsS 3a TIEepPUOJ,, OXBATHIBAIOIIHMI
MPEIIECTBYIOMINI KaJICHAApHBIA TOJ1.

I'py3uss 1 AreHTCTBO JOTOBapUBAIOTCS O BPEMEHM M YacTOTE MPEAOCTABICHHS
uHpopmanuu, onpeaeneHHoi B Ctarbe 2.a.11).

I'py3us npenoctaBisieT AreHTCTBY HH(pOpMaIHIO, onpeneiacHHyo B Ctathe 2.a.1X) b),
B TCUCHHE MICCTUACCATH THEH MOCIe MOCTYIJICHHS 3a1poca OT ATCHTCTBA.



JOMOJHHUTEJBHBIN JOCTYII

Cratbps 4

HI/I)KGCJIGI[yIOH_[eC NPUMCHACTCA B CBA3M C OCYHICCTBJIICHUCM JOIOJHHUTCIBHOI'O

JOCTyIa B COOTBETCTBUU CO CTaThel 5 Hacrosmero IIporokona:

a.

ATEHTCTBO HE€ CTaBUT LEIM MEXaHUCTHYECKH WJIM CHCTEMaTHYeCKH IPOBEPATH
nH(pOopMaIrIo, 0 KOTOPOH TOBOPUTCS B CTAThe 2, OJTHAKO ATEHTCTBO UMEET JOCTYII K:

1) T000MY MeCTy HaxOXKICHHS, O KOTOPOM TOBOPHUTCS B CTaThe S.a. 1) WM ii),
Ha BBIOOPOYHOW OCHOBE C IENBbI0 00ECIEYCHHsI YBEPEHHOCTH B OTCYTCTBUU
HE3asBIICHHBIX SJICPHOTO MaTepHalia U AeITeIbHOCTH;

1) M000MYy MECTY HaxXOXXJIEHHUS, O KOTOPOM TOBOPHUTCS B CTaThe S5.b. wiu C., B
LEeIsIX pElIeHUs BOIPOCa, CBSA3aHHOTO C MPAaBUIBHOCTHIO M TOJHOTOM
nH(popMaIuu, TPEIOCTaBICHHON B COOTBETCTBUH CO CTaThEH 2 WK B IEIAX
YCTpaHEHHsI HECOOTBETCTBHSI, CBI3aHHOTO C 3TOM MH(pOpMAITUEH;

1ii) M0060My MECTy HaxOXJIEHHs, O KOTOPOM T'OBOPHUTCA B CTaThe 5.a. iil) B TOM
CTEIEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY ISl MOATBEPKACHUS IS
LeJIed TapaHTUi 3asBlIeHHs ['py3uum O craryce YCTaHOBKM WM MeECTa
HaXOXXJICHHUsS BHE YCTAaHOBOK, IJie paHee OOBIYHO HCIOJIB30BAJICS SIIEPHBIHA
MaTepua, Kak CHATBIX C dKCILTyaTalluy.

1) 3a HCKIIOYCHHEM CIy4aeB, YKa3aHHBIX B IyYHKTE 11) HMKe, ATEHTCTBO
HanpasisieT ['py3un npeaBapuTeIbHOE YBEAOMIIEHUE O JIOCTYIE MO KpaltHEeH
Mepe 3a 24 yaca;

i) B OTHOIIEGHUHM [JOCTynma K JIIOOOMYy MECTy Ha IUIONIAJKe, KOTOPBIHA
3aIpalIiBaeTCs B COUETAHUU C MOCELICHUAMH JUIS IPOBEPKU UHPOPMALIUHU O
KOHCTPYKLIUU WJIM C WHCIEKIMSIMU JUTSI CTICUATBHBIX 1IeNIeH Ui OOBIYHBIMH
MHCIIEKIIMSAMU Ha 3TOM IJIOUIaJKe, CPOK MPEABAPUTEIBHOTO YBEIOMIICHHUS,
eciii ATEHTCTBO OOpaIlaeTcs ¢ 3ampocoM 00 3TOM, COCTaBJISIET, 10 KpaitHen
Mepe, JBa 4aca, OJHAKO B HMCKIIOYUTEIBHBIX OOCTOSTEIBCTBAX, MOXKET
COCTaBHTb MEHEE JIBYX 4aCOB.

[IpenBaputenbHOe YBEAOMJICHHE HAMpaBisieTcss B NHUCbMEHHOM BHUIE M B HEM
KOHKPETHO YKa3bIBAIOTCSI MPUYMHBI TOCTYNA U JIEATEIbHOCTh, KOTOpask T0JKHA OBITH
OCYILIECTBJIEHA BO BPEMs TaKOT'O JOCTYIA.

B ciydae Bompoca WM HECOOTBETCTBUS ATEHTCTBO IpenocTaBisieT ['pys3uu
BO3MOYKHOCTh JIaTh Pa3bsCHEHHE W CIOCOOCTBOBAThH PEIICHUIO 3TOTO BOIPOCA WIIH
YCTPaHEHHUIO 3TOTO HECOOTBETCTBHUs. Takas BO3MOXKHOCTh OyIeT MpPeJOCTaBIIATHCS
70 HaIpaBJIEHUs 3alpoca O JOCTYIE, €CIU TOJIbKO ATEHTCTBO HE COYTET, UTO
3aJiepKKa B MPEAOCTABICHUN JOCTYIa, BO3MOXKHO, HAHECET yIepO LeIH, ¢ KOTOPO
3aIpalIBaeTcsl 3TOT JOCTyl. B mrobom ciiyyae AreHTCTBO HE JieNaeT KaKuxX-au0o
BBIBOJIOB B OTHOILIEHUHU BOIpOCA WJIM HECOOTBETCTBHUS 10 TEX IOp, MoKa I'py3un He
OyzleT mpeocTaBiIeHa Takast BO3MOKHOCTb.

Ecnu ¢ I'py3uelt He DOCTUTHYTO MHOW JTIOTOBOPEHHOCTH, AOCTYIT OCYIIECTBIISETCA
TOJIBKO B TEYCHUE OOBIYHOTO pabOUero JHs.



I'py3us nMeeT npaBo Ha CONPOBOXKIECHNE NHCIIEKTOPOB ATN€HTCTBA BO BPEMs 10CTyIa
IpEeACTaBUTESAMU ['py3un Ipu yCIIOBUM, YTO 3TO HE 3aJCPKUBACT BBIIOJIHEHUE
MHCIIEKTOPaMU CBOUX (DYHKIIMI MJIM HHBIM 00pa3oM HE MPEMSATCTBYET ITOMY.

Crartbs 5
['py3us npenocTtaBigeTr AT€HTCTBY JOCTYII K:
1) T000MY MECTY Ha IUIOIIAJIKE;

i1) M000My MECTy HaXOXICHHS, OINpeAclicHHOMY ['py3ueil B COOTBETCTBHHU CO
cTaThel 2.a.v)-viii);

iii) 000 CHATOW C SKCIUTyaTalldd YCTAHOBKE WJIM CHATOMY C JKCIUTyaTalluu
MECTy HaXOXXICHHMs BHE YCTAaHOBOK, TIJ€ paHee OOBIYHO HCIOJIb30BAJICS
SIEPHBIM MaTepHAIL.

TOO00MY MeECTy HaXOXKIEHHsI, OINpeleiIeHHOMY [py3ueil B COOTBETCTBHU CO
craThel 2.a.1), cTaThelt 2.a.1v), craThei 2.a.iX)b) uiau crartbeit 2.b., MOMUMO TeX, O
KOTOPBIX TOBOPUTCS B ITYHKTE a.1) BBIIIE, IPH YCIOBUH, 4TO, eciau [ py3us He mMeeT
BO3MOKHOCTH TIPEIOCTaBUTh TaKOW AOCTYT, [ py3us mpuiaraet Bce pa3yMHbIC YCUIIHSI
TSl He3aMeITTUTEIIbHOTO YIOBICTBOPCHUST TPEOOBAaHNH ATEHTCTBA C TIOMOIIHIO UHBIX
CpPEACTB.

T000My MECTy HAaxXOXACHUS, ONpPEACICHHOMY ATEHTCTBOM, IIOMHUMO Te€X MECT
HAXO0XXJCHHs, O KOTOPBIX TOBOPHUTCS B MYHKTax a. M b. BbIIIE, B LEIIX 0TOOpa Mpod
OKpY’Karolllel cpeibl B KOHKPETHOM MECTE€ HaXOXKJIEHUs IPU YCIOBUH, YTO €CIIH
I'py3us He uMeeT BO3MOKHOCTH IPEJOCTABUTh TAKOM NOCTYyI, ['py3us mpunaraer Bce
pasyMHBIE YCWIMS JJIS1 He3aMEIIUTEIbHOTO YIOBIETBOPEHUS TpeOOBaHUN ATEHTCTBA
B IIPWJIEKAILNUX MECTAX HAXO0XKJIECHUS WIH C TIOMOIIbIO UHBIX CPEACTB.

Cratps 6

[Ipu ocymecTBieHHH CTaTbU 5 ATEHTCTBO MOXXET BBITIOJNHITH CIICAYIOIINE BHJIBI

JCATCIIBHOCTH !

a.

B oTHOmeHWM noctyma B COOTBETCTBUU CO CTaThel 5.a.1) WM iil): BU3yalbHOE
HaOmoIeHrne, OTOOp MPOO OKPYXKAIOMICH CpEeIbl; HCIOIh30BAHUE YCTPOMCTB IS
OoOHapyXeHHS W U3MEPEHHUS paJHalliy; OINEYaThIBAHWE M TNPUMEHEHHUE JPYTrux
UACHTUQUIMPYIONMX M YKa3blBAIOIIMX  HAa  BMEUIATEIbCTBO  YCTPOWCTB,
ONpENIeICHHBIX B JIOTMONHUTENBHBIX TOJOXKEHUSAX; M TNPUMEHEHHE JPYTrux
O0OBEKTHBHBIX MEp, TEXHHYECKasi OCYIIECTBUMOCTh KOTOPBIX Oblila MOATBEpKIEHA U
UCTOJb30BaHWE KOTOpPBIX ObIO  coryacoBaHo CoBeToM  ympaBisoommx (B
nanpHelneMm nmeHyeMelM "CoBeToM") U Mociie KOHCYJIbTaluld MEKIy AT€HTCTBOM U
I'pysuetii.

B oTHOmeHnn noctymna B COOTBETCTBUM CO CTaThel 5.a.11): BHU3yalbHOE HAOIOACHUE;
MOJICYET YYETHBIX CIUHHMII SICPHOTO MaTepuala; Hepas3pyllaloline H3MEPeHHS |
oTOOp Mp0oO; UCTIOIB30BAHUE YCTPONCTB 1T OOHAPY)KCHUSI U U3MEPEHUS paIiallii;
W3YYCHHE YYETHBIX JOKYMEHTOB, KaCAOUIMXCS KOJIMYECTBA, TNPOUCXOKICHUS WU



pa3MenieHnsl MaTepuaia; OTOOp MpoO OKPYXKAIOIICH CPEelbl; U MPUMEHEHUE IPYTUX
OOBEKTUBHBIX MEp, TEXHHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObUIAa MOATBEPKIACHA H
MCIOJIb30BaHNUE KOTOPBIX OBLIIO coriacoBaHo COBETOM U MOCIE KOHCYIbTAIMA MEXKIY
ArentctBoM u ['py3ueit.

C. B oTHOmEHnn mocTyma B COOTBETCTBUM CO CTAaThel 5.b.. BU3yarabHOE HAOIOACHUE;
oTOOp MPOO OKpYKAIOIIEH CPeNbl; WCIIOIb30BAHUE YCTPOWCTB Il OOHAPYKEHUS H
U3MEpEHUsl paguali; W3yuyeHUE KacaloUuIMXcs TapaHTUH MPOU3BOACTBEHHBIX H
OTIPY30UYHBIX YYETHBIX JTOKYMEHTOB; U TNpPHUMEHEHHUE JPYruX OOBEKTHBHBIX Mep,
TEXHUYECKass OCYLIECTBUMOCTh KOTOPBIX Oblla TMOJATBEP)KJIEHA M HCIOJIb30BaHUE
KOTOPBIX ObLTO corjacoBaHOo COBETOM U TOCIE KOHCYIbTAIIMNA MEXITy AT€HTCTBOM U
['py3uei.

d. B oTHOIIEHNU AOCTyma B COOTBETCTBHU CO CTaThel 5.c.: oTOOp mpobd OKpykKaromiei
Cpelbl U B Ciy4ae, €ClId pe3yabTaThl HE TO3BOJSIOT PEIIUTh BOMPOC WM YCTPAHHUTH
HECOOTBETCTBUE B MECTE HAXOXKJCHUs, OTMPEICIIEHHOM ATEHTCTBOM B COOTBETCTBHH
CO CTarbheH 5.C., HCIOJb30BAHUE B OTOM MECTE€ HAXO0XKIACHUS BHU3YAIbHOTO
HAOIIO/ICHUs, YCTPOUCTB ISl OOHAPYKEHHSI M U3MEPEHUS paJvalliid U MPUMEHEHHE
0 COTJIACOBAHUIO MEXKY [ 'py3ueli 1 ATEHTCTBOM JIpYTuX 0OOBEKTUBHBIX MEp.

Crartpa 7

a. I[To mpocebe I'pysum ArentctBo u ['py3usi AOroBapwBarOTCS B OTHOIICHUH
perynupyemMoro Joctyna B paMkax Hactosmiero Ilporokonma ¢ uenbto
MPEeIOTBPALICHUS]  PACKPBITUS YYBCTBUTEIBHOW C TOYKHM 3PEHUS  SAEPHOTO
pactpocTpaHeHuss HWH(OpManuM, BBITIOJHEHHS TpeOoBaHUN O€30MacHOCTH WIIH
(U3UYECKON 3alUTHl WIIM C LEJbI0 00ECTICUCHUsI 3aIUThl HAXOMISAIICHCS B YaCTHOM
COOCTBEHHOCTH WJIM KOMMEpPYECKHM UyBCTBUTENbHOM wuHpopmanuu. Takue
JIOTOBOPEHHOCTH HE MPEMSITCTBYIOT ATEHTCTBY OCYILECTBISATh JIE€ATEIbHOCTD,
KOTOpasi SBISICTCS HEOOXOIMMOM i oOecrieueHus yOeauTeIbHOW yYBEPEHHOCTH B
OTCYTCTBUM  HE3asBJIEHHBIX  SACPHOTO  Marepuaja H  JEATEJIbHOCTH B
COOTBETCTBYIOLIIEM MECTE HaxXOXKACHMs, BKJIOYas pelIeHue J0oro BoOMpoca,
OTHOCSIIIETOCS K MPaBUIBHOCTU U TMOJIHOTE MH(OpPMAIMH, O KOTOPOW TOBOPHUTCS B
CTaTbe 2, UJIU YCTPaHEHUE HECOOTBETCTBUSI, OTHOCSIIETOCS K 3TON MH(POpMAIUH.

b. I'py3us MOXET Ipu MpeaOCTaBICHUN HHPOPMALIUU, O KOTOPOW TOBOPUTCS B CTAThE 2,
nHPOPMHPOBAaTh AT€HTCTBO O MECTax Ha IUIOUIAJIKe MJIM B MECTE€ HAXOXJICHUS, Ha
KOTOPBIX MOKET IPUMEHATHCS PETyIUPYEMBIN JOCTYII.

C. Jlo BCTyIUIEHUS B CHITY JIFOOBIX HEOOXOAUMBIX J{OMOHUTENBHBIX MONOXKEHUN [ 'py3us
MOKET MPHUOErHYTh K PETYIUPOBAHUIO IOCTyNa B COOTBETCTBUH C IOJIOKEHUSIMHU
ITyHKTA a. BBILIE.

Cratbsa 8

Huuro B HacrosimeM [Iporokosie He npenarcTByeT [ py3un npenocraBisite ATEHTCTBY
JOCTYII K MECTaM HaxOKIECHUS B JIONOJHEHHUE K TEM, O KOTOPBIX TOBOPUTCS B CTaThsAX 5 U 9,
WIN NPOCUTHh ATEHTCTBO O NMPOBEACHUU ACSITEIBHOCTH IO IPOBEPKE B KOHKPETHOM MECTE



HaXOXJECHHUA.  ATEHTCTBO HE3aMEMJIMTENbHO IIPWJIAraeT BCE pasyMHbIE YCUIMS IS
OCYIIECTBJICHHUS ACUCTBUI B COOTBETCTBUU C TaKOM MPOCHOOH.

Cratpa 9

['py3ust mpenoctapisieT ATeHTCTBY JOCTYH K MeCTaM HaXOKJEHUs, ONpeesIeHHBIM
ATEHTCTBOM 1Jisi 0TOOpa TpOoO OKpYXKAIIIEH Cpenbl Ha OOMIMPHOM TEPPUTOPHH, TPH
YCIIOBHUH, 4TO eciu ['py3usi He UMeeT BO3MOXKHOCTH MPEAOCTaBUTh TaKoM nocTy, To ['py3us
mpujiaraeT BCE pa3yMHBbIE YCWUJIMS U1 YAOBJETBOpPEHHS TpeOoBaHUN ATEHTCTBAa B
aNbTePHATUBHBIX MECTaX HaXOXJEHHUs. ATEHTCTBO HE 3alpalluBaeT TaKOW IOCTYH A0 TeX
op, TOKa OTOOp MpoO OKpyXkKaroleld Cpeapl Ha OOIIMPHON TEPPUTOPHUU M TPOIIECTYypHBIE
Mepbl Ui €ro MpoBeAeHUus He 0Jo0peHsl COBETOM M HE MPOBEACHBI KOHCYIbTALIUU MEXKIY
AreHntcTBOM U ['py3uei.

Crarbs 10
ArentcTBO HHpOpMHpYeT [ py3uto o:

a. JledaTenbHOCTH, OCYIIECTBICHHOM B pamkax Hactosimero IIporokosa, BKiIrouas
NESATEILHOCTh B OTHOIIEHWH JIOOBIX BOIPOCOB HJIM HECOOTBETCTBUH, KOTOPHIE
ATEHTCTBO JOBEJIO 10 CBeAeHUs ['py3uu, B mpenenax MIECTUACCATH IHEH Mocie
OCYIIECTBJICHUSI AT€HTCTBOM 3TOM JAEATEIbHOCTH.

b. PesynpTarax AeATENBHOCTH B OTHOIIEGHUH JIIOOBIX BOIPOCOB MJIM HECOOTBETCTBHUH,
KOTOpble ATEHTCTBO JOBEJO 10 cBeleHus I'py3uu, 1o BO3MOKHOCTH CKOpEE, HO B
m000M ciydyae B TEUCHHME TPUILATH JHEH TOCie MOMy4eHUS ATEHTCTBOM ITHUX
pE3yabTaTOB.

c. BriBoax, KOTOpBIE OHO C/IETIaIo B pe3yIbTaTe CBOCH NIEATEILHOCTH B COOTBETCTBUU C
HacrosuM [Iporokonom. Takue BBIBOJIBI MPEIOCTABIISIIOTCS €KETOTHO.

HA3BHAYEHMWE MHCIIEKTOPOB AT'EHTCTBA

Crartpsa 11

a. 1) ['enepanbHbIil qupekTop yBemomusieT ['pysuto o0 yrBepxkaenuun CoBeTom
J000r0  JOMHKHOCTHOTO JHIla ATEHTCTBA B KAayecTBE HHCIEKTOpa IO
rapantusiM. Ecnou ['py3ust He u3BemiaeT ['eHepaibHOTO TUPEKTOpA O CBOEM
OTKJIOHEHUH TaKOIo JOJDKHOCTHOTO JHIla Kak MHcnekropa s ['pysum B
TEUEHHE TPEX MeECALEB IOCjie MOJNy4yeHHUS YBEAOMJICHHUS 00 YTBEPKICHHUH
CoBeToM, HWHCIIEKTOp, O KOTOPOM TaKUM 00pa3oM yBemomsieHa [py3us,
CUMTaeTCsl Ha3HAYECHHBIM B ['py3uio;

i) ['enepanbHBI AUPEKTOp, ACUCTBYS B OTBET Ha mHpockOy I'py3um wmm mo
COOCTBEHHOW WHUIMATHBE, He3aMmeIuTeNbHO HHpopMupyer ['py3uio 00
OT3bIBE Ha3HAYCHUS JIHOOOT0 JOJDKHOCTHOTO JIMIIA B KAUECTBE MHCIIEKTOpA JUIs
I'py3un.



b. YBenomieHue, 0 KOTOPOM TOBOPUTCS B IIYHKTE @. BBIIIEC, CYUTACTCS IOJYyYEHHBIM
I'py3ueil uepe3 cemb JAHEW TMOcCie JaThl HaNpaBieHUS ATEHTCTBOM TaKOTO
yBeZoMIIeHUs [ py3un 3aka3HON KOPPECIIOHACHIIUEH.

BU3bI

Cratps 12

I'py3us B TedueHue OJHOTrO Mecslla MOocje IMOJyYeHHs 3armpoca 00 3TOM B ciydae
HEOOXOAUMOCTHU TIPEIOCTABISIET YKa3aHHOMY B TaKOM 3alpoce Ha3HAaYEHHOMY HHCIIEKTOpPY
COOTBETCTBYIOIIYI0O MHOTOKPAaTHYIO BbBE3/HYIO/BBIC3AHYIO H(MJIM) TPAaH3UTHYIO BH3BI,
KOTOpBIE TPEOYIOTCS Ui 00ecIeYeHns] HHCIIEKTOPY BO3MOKHOCTH BbE3/1a U MpeObIBaHUS Ha
tepputopun ['py3un B memisix BbIMONHEHUs ero(ee) GpyHkiuil. JIroOble 3anpoiieHHbIE BU3bI
JICWCTBUTENbHBl B TEYCHHWE HE MEHee OJHOro roja M B CilIydae HEOOXOAMMOCTHU
BO300HOBIISIOTCS B TEUEHUE MEPHOA Ha3HAUEHUS HHCIIeKTopa B [ py3uHio.

JOINOJIHUTEJIBHBIE ITOJIOKEHU A

Cratbsa 13

a. B Tex cmyuasx, xorma I'py3ust uiam AreHTCTBO YKa3blBalOT Ha HEOOXOIMMOCTb
orpenenuTh B JIOMOTHUTEIBHBIX MON0KEHUAX, KAKUM 00pa3oM cleiyeT IPUMEHSTh
MeEpBbl, U3JI0KEHHbIE B HacToAleM [Iportokone, I'py3ust 1 Ar€HTCTBO COINIACOBBIBAIOT
Takue JlONOJHUTEIbHBIEC TIOJIOKEHUS B TEUEHHUE IEBSIHOCTA THEH 10CIIE BCTYIUICHUS B
cuiny Hacrosuero IIporokoma wmu, B TexX ciydasX, KOrJa yKa3aHWe Ha
HE00XO0AUMOCTh TakuX JIOMOJHUTEIBHBIX IMOJIOKEHUH JaeTcsi MOCie BCTYIUICHHS B
cuiny Hacrosuero IIporokosa, - B TedeHHE NEBSHOCTA JHEW IIOCIE JNaThl TaKOro
yYKa3aHusl.

b. Jlo BCTymieHHs B CHIYy JHOOBIX HEOOXOOUMBIX JIOMOMHUTENBHBIX MOJOXKEHHUM
ATEHTCTBO UMEET IPaBo MPUMEHITh MEpHI, N3JI0KEHHbIE B HacTosmeM [IpoTokore.

CUCTEMBbI CBA3U

Crartpsa 14

a. I'py3us naer paspenieHue ATEHTCTBY CBOOOJHO MCIIONIB30BATh JIJIsl CIYKEOHBIX IEJIeH
CHUCTEMBI CBSI3U MEXIy HUHCIeKkTopaMu AreHTtctBa B [py3um u LleHTpanbHbIMU
yapexaeHusIMU AreHTcTBa HM(Win) PernmoHanmbHBIMH OOpO, BKIIIOYAs Tepeaady B
HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe UHGOpMaluy, TMOCTyMalled oT
YCTPOMCTB, YCTAHOBJIECHHBIX ATEHTCTBOM B LENSIX COXpaHEHUs H(WIM) HAOIIOACHUS
WIM W3MEpeHUs, W oOecrneuyrMBaeT 3allUTy Takoil CBSI3U.  ATEHTCTBO MOCHe
KOHCynbTalMi ¢ ['py3uel uMeeTr mnpaBO HCMOJIb30BATh YCTAHOBJIEHHBIE Ha
MEXIyHAPOJIHOM YPOBHE CHCTEMBI MPSIMOM CBSI3U, BKIIIOYAsi CIYTHUKOBBIE CUCTEMBI U
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Apyrue BUAbI JalbHEH CBs3uU, He ucnonb3yembie B ['py3un. Ilo mpocsbe ['py3un ninm
ATEHTCTBa MOAPOOHOCTH, KAaCAIOIINECs OCYIIECTBICHHUS 3TOTO MyHKTA B OTHOIICHUHU
nepeaayy B HEaBTOHOMHOM WJIM aBTOHOMHOM peXHMe MH(POPMALUH, OCTYIAIONICH
OT YCTAQHOBJICHHBIX ATEHTCTBOM YCTPOMCTB COXpaHEHHUs H(WIM) HAOIIOACHUS WIH
U3MEPEHMUS, ONIPEACIISAIOTCS B JJONIOIHUTENBHBIX ITOJI0KEHUIX.

[Ipu ycraHoBIeHUM CBSI3M W Tiepeaade MHPOPMAIMH, KaK 3TO MPEaycMaTpUBaeTCsI B
MYHKTE a. BBIIIE, HAJICKAITUM 00pa30M yUUTHIBAETCS HEOOXOAMMOCTh 00CCTICUCHHMS
3aIUTHl  HAXONAMICWCS B  YAaCTHOM  COOCTBEHHOCTH  WJIM  KOMMEPUYECKH
YyBCTBUTEIBHOW HMH(POpMaUM WU TOW WH(OOPMAIMU O KOHCTPYKIIMH, KOTOPYIO
['py3ust cuntaet 0co00 YyBCTBUTEIBHOM.

3AINTA KOH®UJIEHIAAJILHON NTHOOPMALIAN

Crarpsa 15

ATEHTCTBO TMOJJICP)KUBACT CTPOTUN PEeXUM obecrieueHust YHPEKTUBHOM 3aIUTHI OT
PaCKpBITHSI KOMMEPYECKHX, TEXHOJIOTHYECKUX U MPOMBIIUICHHBIX CEKPETOB U APYTrOi
KOHQUIACHIIMATFHOW HH(pOpMAIMK, KOTOpasi CTAHOBUTCS €My W3BECTHOMW, BKITIOYAs
Takyl0 HH(OpMAIMio, KOTOpass CTaHOBHTCS W3BECTHOW ATEHTCTBY B X0l
ocCymIecTBJICHUs HacTosmero [Iporokona.

PC)KI/IM, 0O KOTOPOM TOBOPUTCAd B IIYHKTC a. BBIIIC, BKJIHOYAaCT, B YaCTHOCTH,
ITOJIOKCHHA, OTHOCAIIHECS K

1) OoOIMM TIPUHIIMIIAM W CBS3aHHBIM C HHMH MeEpaM 110 OOpalieHuio ¢
KOH(pUACHITMATHHON HHpOPMAITUEH;

i) yCIOBUSIM HaliMa IepCcOoHalla, KacaloUIMMCs 3alllUThl KOH(HIECHIHMATbHOU
uHpOpMaLnu;

111) mporeaypaM B Ciydae HApPYIICHWH WX SKOOBI WMEBIIUX MECTO CIIy4acB
HapyIIeHUs KOHPUICHITUATEHOCTH.

Pexum, 0 KOTOpOM TOBOPUTCS B IIYHKTE a. BBILIE, YTBEPKAACTCA U NMEPUOIUYECKU
paccmatpuBaeTcsi COBETOM.

IMPUJIOKEHUA

Cratps 16

[Tpunoxxenus k HactosdweMy [IpoTokoiny SIBISIFOTCSL €0 HEOTBEMIJIEMOM YacThlO. 3a
HCKJIIOUEHHEM LieJIe BHEceHUs nonpaBok B lIpunoxkenus, repmun "IIporokon", kak
OH ymoTpeOsieTcssi B HACTOSAIIEM JOKyMeHTe, o3HadaeT [Iporokon u Ilpunoskenus,
BMECTE B3ATHIE.

B nepedenr BUIOB JEATENBHOCTH, YyKa3aHHbIX B Ilpunoxenuu I, u mnepeuyeHb
obopynoBaHusi W Marepuana, yka3zaHHbIX B [lpmioxenuu I, CoBetom wMoryT
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BHOCHUTHCSI TIOTIPABKM MO0 peKOMeHAanuu co3nanHoii CoBeToMm paboyeil Tpymibl
9KCIIEPTOB OTKPHITOro cocraBa. JlroOas Takas mompaBKa BCTYIAeT B CHIIy 4epes
YeThIpe Mecsla nocie ee npuHatus CoBeToMm.

BCTYIVIEHUE B CUJ1Y U BPEMEHHOE IPUMEHEHUE

Cratps 17

Hacrosmuii [IpoTtokon BCTynaer B cuily B J€Hb, KOrJa ATEHTCTBO IOJIyYUT OT
I'py3un mNHCBPMEHHOE YBEAOMIIEHHE O TOM, UTO 3aKOHOJATeNbHbIe U(HIIN)
KOHCTUTYLIMOHHBIE TpeboBaHust ['py3un, HeoOXOAMMBIE A BCTYIUIGHUS B CHITY,
BBIIIOJIHEHBL.  JIO0 BCTymieHus B cuily Hacrosimmii IIporokon mnpumeHsercs Ha
BPEMEHHOM OCHOBE C MOMEHTA €r0 IOJIUCAHUSA IOJHOMOYHBIMU IIPEACTABUTEIIAMU
I'py3un u I'eHepanbHBIM AUPEKTOPOM ATEHTCTBA WJIN OT €0 UMEHHU.

['eHepasibHBII TUPEKTOP HE3aMEUIUTENbHO MH(OPMUPYET BCE TOCYAAPCTBA - YJICHBI
AreHTcTBa 0 I1000M 3asBIEHMM O NpPUMEHEHHWH HacTodamero IlpoTokona Ha
BPEMEHHON OCHOBE U O €r0 BCTYIUICHUU B CUITY.

OITIPEAEJIEHUA

Crartps 18
s ueneit Hactosimero [Iporokona:

OTHOcsmMecsT K SIEpPHOMY TOIUIMBHOMY ITMKJIY HAy4YHO-HMCCIEOBATENIbCKUE |
OIBITHO-KOHCTPYKTOPCKHE PAa0OTHl 03HAYAIOT JAEATENBbHOCTb, KOTOpas KOHKPETHO
OTHOCHUTCSI K JIIOOOMY acmeKTy pa3padOTKW Ipolecca WIH CHUCTEMBbI JH00Tro u3
CIIEIYIOIIETO:

- KOHBEPCHUH SJIEPHOTO MaTepHuala,
- oOorareHus IepHOTo MaTepHara,
- W3TOTOBIICHUS SIIEPHOTO TOTUTUBA,
- PEaKToOpOB,

- KPUTHYECKHX COOPOK,

- nepepadOTKH SIEPHOTO TOTLIHBA,

- 00paboTKH (HE BKJIOYAs MEPEYNaKOBKU WJIM KOHIUIIMOHUPOBAHUS, HE
MpelycMaTpPUBAIOIIETO pa3fesieHUus] DJIEMEHTOB, JJIsi XpaHEHHs WU
3aXOpPOHEHMS) OTXOJ0B CPEAHETO UM BHICOKOIO YPOBHSI aKTUBHOCTH,
coJiep KalIuX MIIyTOHUH, BEICOKOOOOTAIIEHHBIN ypaH WK ypaH-233,

HO HE BKJIIOYAIOT JEATEIbHOCTh, OTHOCSIIYIOCS K TEOPETUYECKUM WU
(GbyHIaMEHTAIbHBIM Hay4YHBIM HMCCIIEIOBAHUSM WM K HAyYHO-UCCIIEOBATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM ~ paboTaM MO  MPOMBIIIJICHHBIM  MPUMEHEHUSIM
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paauon30TOIoB, MCAULIUHCKUM, THAPOJOTHUYCCKUM U CEMBCKOXO03IUCTBEHHBIM
MNPUMCHCHUAM, U3YUCHUIO HOCJ’IGI[CTBI/If/’I AJI1 3010POBbS U Opr)KaIOH_Ieﬁ CpCAabl U IO
YCOBCPHICHCTBOBAHUIO TCXHUYCCKOT'O O6CHy)KI/IBaHI/ISI.

[lmomanka o3HAYaeT TEPPUTOPHIO, TPAHMIBI KOTOPOM ompeneneHbl ['pysueil B
COOTBETCTBYIOLIIEH ~ HMHQOpMAIMM O  KOHCTPYKIIMHM  YCTAHOBKHM,  BKJIIOYas
OCTaHOBJICHHYIO YCTaHOBKY, a TaKXe€ B COOTBETCTBYIOIIEH HMH(OpMALMH O MeECTe
HAaXOXJECHUS BHE YCTAaHOBOK, TIJlé OOBIYHO UCHOJNB3YeTCs SAEPHBbII Marepual,
BKJIIOYAsl 3aKPBITO€ MECTO HAXOXJICHUS BHE YCTAHOBOK, Iie OOBIYHO MCIOJIb30BaANICS
SJIepHBIN MaTepHall (KOTOpble OTPaHUYMBAIOTCS MECTAMU HaXOXKJIEHUS, 1€ UMEIOTCS
ropsiure KaMepbl WM OCYLIECTBIISIACh JIEATENbHOCTh, CBA3aHHAas C KOHBEpPCHUEH,
oboraieHnem, U3roTOBJICHUEM WIIW NepepaboTkor ToruBa). [lmomaaka BKIrOYaeT
TaKk)ke BCE OOBEKTHI, COBMECTHO pa3MEUICHHbIE C YIMOMSIHYTBIMU BBILIE YCTaHOBKOM
WIM MECTOM HaxOXICHHs, C IIeJIbl0 MPEJOCTaBICHUS WJIM HCIOJIb30BAHUS
CYIIECTBEHHBIX CPEJCTB OOECIeUeHUs, BKIIIOYAs: TOpSYHUE KaMephl JUisi 00paboTKu
OOJy4eHHBIX MAaTepHalloB, HE COAEpXkalllUX SIACPHBIM MaTepuasl; yCTaHOBKU JUIS
00pabOTKH, XpaHEHHS M 3aXOPOHEHHUS OTXOJOB; a TaKXKe 3JaHMs, CBA3AHHBIC C
COTJIACOBAaHHBIMU TpEAMETaMH, OIpeAeNieHHbIMU [py3ueii B COOTBETCTBUU CO
cTaThel 2.a.1v) BBIIIE.

CHsTas ¢ SKCIUTyaTalliy YCTAaHOBKA WIJIM CHSATOE C SKCIUIYaTaIlMi MECTO HaXOXKICHHS
BHE YCTaHOBOK O3HAYalOT OOBEKT WJIM MECTO HaXOXACHUSA, Ha KOTOPBIX
JEMOHTUPOBAaHBl WJIM CHeNaHbl HENPUTOJHBIMH K OKCIUTyaTallud OCTaBIIUECS
KOHCTPYKLIMM U OO0OpyHOBaHHE, BaXKHBbIE Ui ee(ero) MCIOJIb30BaHMs, TaK YTO
OHa(OHO) HE HCIIOJIb3YETCs JUIsl XpaHeHMs SAEPHOr0 MaTepuana M HE MOXKET Jajee
UCTOJB30BAThCSA IS OOpalleHusi C SJEpPHBIM MaTepHalioM, ero oOpaOOTKH WM
UCTIOJIb30BAHUS.

OcTaHOBJICHHAs] YCTAaHOBKA WJIM 3aKPBITOE MECTO HAaxOXKICHHsS BHE YCTAaHOBOK
03HAYal0T 00BEKT UM MECTO HAXOXACHHUS, SKCILTyaTalllsl KOTOPBIX MpeKpalieHa u u3
KOTOPBIX U3BAT AJACPHBIN MaTepHrall, HO KOTOPBIE HE CHATHI C AKCIUTyaTalllu.

BbicokooboraieHsblii ypaH o3HayaeT ypaH ¢ oboramenuem 20% WM BBILIE IO
U30TOIy ypaHa-235.

OT160p pod OKpYKAIOIIEH Cpe/ibl B KOHKPETHOM MECTE HaXOJICHHs 03HAYaeT 0TOOP
nmpo0 OKpyXaromieil cpeapl (HampuMep, BO3ayXa, BOJBI, PACTHUTEIHHOCTH, TIOYBHI,
3arps3HEHUN) B ONPENCICHHOM  ATEHTCTBOM  MECTE  HAXOXACHUS |
HETOCPEICTBEHHOW OJIM30CTH OT HETO C IEJIbI0 COACHCTBUS ATEHTCTBY B MOJTOTOBKE
BBIBOZIOB 00 OTCYTCTBMM HE3asIBJICHHBIX SICPHOTO MaTepuaja WIH SICPHOMN
JESATETLHOCTH B 3TOM OIPEICIICHHOM MECTE HaXOXKCHUSI.

O160p mpob OKpyXkKArOMICH cpeibl Ha OOIIMPHON TEPPUTOPHH O3HAYAET OTOOP MPOo
OKpyXaromei cpeapl (HampuMmep, BO3/AyXa, BOJABI, PACTUTEIBHOCTH, IIOYBHI,
3arpsiI3HEHUI) B psANE ONPEICIICHHBIX ATEHTCTBOM MECT HAaXOXKJIEHUS C ILEJbI0
COHeﬁCTBHﬁ AFCHTCTBy B IIOAT'OTOBKE BBIBOAOB 06 OTCYTCTBHUHU HEC3aABJICHHBIX
SAEPHOTO MaTepHalia Uil sJIEPHOM NesITeIbHOCTH Ha OOIUPHOM TEPPUTOPHH.

SnepHBIl Marepuall COIJIaCHO ONPEACNICHUI0, MaHHOMY B cTaTbhe XX VYcraBa,
O3HavaeT 000N MCXOHBIN MaTepHall WM JIF0OOW CrelUaaIbHbIN PacerISIOMUNACS
Marepuail. TepmMun "ucxomHbli Marepuan" HE JOMKEH TOJKOBAThCA —Kak
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NPUMEHSIOMMNCA K pyAe WM oTxogaMm pyasl. JlioGoe ompeneneHue, TaHHOE
CoBeroM B coorBercTBUU cO cTaThel XX VYcrTaBa AreHTCTBa I1OCIIE€ BCTYIUIEHHS B
cuiny Hacrosmero IIporokona, KOTOpoe paciIMpseT CHIHUCOK  MAaTepUalos,
CUMTAIOLIUXCS HMCXOJHBIM MaTEpUAJIOM WM CHEUUAIbHBIM  PAaCLICIUISIOMUMCS
MaTepuajoM, BCTYIIaeT B CWJIy B paMKax Hacroswero IIporokoma Tonbko mocie
npuHsAtys ['pysuei.

1. YcraHoBKa O3HAYAET:

1) peaKkTop, KpUTHUYECKYI0 COOpKy, 3aBOJ 10 KOHBEPCHM, 3aBOZ IO
M3TOTOBIICHUIO, NTEepepadaTHIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY IJISl pa3/ieIeHUs
M30TOIOB WIH OTAEIBHOE XPAHUIIUILE; WIH

i1) m000€ MECTO HaXOXACHUS, TIe OOBIYHO MCIOJIb3yeTCs SICPHBIN MaTepual B
KOJIMYECTBAX, MPEBBIMAIONIAX OAWH 3P(PEKTUBHBINA KUIOTPAMM.

J- MecTo HaxOXICHHsI BHE YCTAHOBOK O3HAa4yaeT J0O0OW OOBEKT WIH TH000E€ MEeCTO
HAXOXJICHUS, KOTOpPHIE HE SIBJISIOTCS YCTAaHOBKOW, W TN OOBIYHO HCIOIB3YEeTCS
SIEPHBIA MaTeprall B KOJMYECTBAX, PaBHBIX OJHOMY 3(D()EKTHBHOMY KHIOTPAMMY
WM MEHEe.

COBEPIHIEHO B Bene 29 nusa centsops 1997 roma B ABYX J3K3eMIUBIpax Ha
AHTJIMICKOM M PYCCKOM SI3BIKaX, IIPH 3TOM 00a TEKCTa UMEIOT OJMHAKOBYIO CHITY.

3a PECITYBJIMKY T'PY3UIO: 3a MEXXAYHAPOJHOE ATEHTCTBO
I[10 ATOMHOU SHEPT'UU:

(Iloonucy) (Iloonucy)

I'-u JIeBan Mukemaase Xaunc biukc

ITocon ['enepanbHbIi qUpPEKTOP
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iii)

Vi)

vii)

viii)

[NPMJIOXEHME I

I[MEPEYEHb BUJIOB AEATEJIBHOCTH, O KOTOPLIX TOBOPUTCS
B CTATBE 2.a.iv) HACTOSILEI'O ITPOTOKOJIA

N3roroBneHue poTopHBIX TPyO M1 IEHTPHUGYT Wik cOOpKa ra30BbIX HEHTPUPYT.

PotopHbie TpyOBI i 1eHTpUGYr 03HAYArOT TOHKOCTEHHBIC IWJIMHIPHI, OMHCAHUE
KOTOPBIX TpuBeeHO B pazaene 5.1.1 b) [punoxenus I1.

l'azoBble 1eHTpUDYTH O03HAYAIOT LEHTPUGYTH, OMUCAHUE KOTOPHIX MPUBEIACHO BO
BBOJHOM 3amedaHuu K pasneny 5.1 [Tpunoxenus I

Nzroronenue nudy3noHHBIX 0aphepoB.

Judbdy3ronHbIe 6apbepbl 03HAYAIOT TOHKUE TOPUCTHIE QUIBTPHI, ONTUCAHNE KOTOPHIX
npuBeneHo B pazzaeine 5.3.1 a) [Ipunoxenus I1.

N3roroBnenue unu cOopka cuCTeM, UCIOIb3YIOIINX JIa3ephl.

CucTreMbl, UCTIOIb3YIONINE JIa3ephl, 03HAUAIOT CHUCTEMBbI, BKIIIOUYAIOLIUE T€ MPEAMETHI,
ONMCaHNE KOTOPBIX MpUBEAEHO B pazaeine 5.7 [Tpunoxenus II.

W3rorosnenue umu cOopka 3J€KTPOMarHUTHBIX CEMapaTopoOB U30TOIOB.

DIEeKTPOMarHUTHBIE CEMapaTopbl H30TONOB O3HAYAIOT TE€ MPEAMETHI, O KOTOPBIX
rooputcs B pazaene 5.9.1 [lpunoxenus Il u koTopsie coaepxkaT UCTOYHUKHA HOHOB,
omHCcaHue KOTOPBIX MpUBEACHO B paznene 5.9.1 a) [Ipunoxenus I1.

N3rotoBnenue uimu cOopka KOJIOHH WU SKCTPAKIIMOHHOTO 000y I0BaHHUSL.

KoJioHHBI WM JKCTPAKIIMOHHOE O0OpPYIOBAHME O3HAYAIOT T€ MPEAMETHI, OMHCAHUE
KOTOpBIX TMpUBEAEHO B pazaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Tpunoxenus II.

W3rotoBnenne  pa3fenuTENbHBIX  COMEI  WIM  BHUXPEBBIX  TpyOOK  JUIs
a’pOIMHAMUYECKOT0 00OTallIeHHUS.

PaznenutenpHble comia UM BUXPEBbIE TPYOKHU IS a3pOJMHAMHYECKOTO 000TaleHus
O3HAYaIOT pa3ACNUTENbHbIE COIUIa M BHUXPEBbIE TPYOKH, OINHCAHHUE KOTOPBIX
MPUBEAECHO COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 [Ipunoxenus II.

Nzrorosnenue mim cOOpKa CUCTEM T€HEPAIIMKA YPAHOBOM TJIa3MBl.

CucreMbl TeHepalluyd YPaHOBOM IUIa3Mbl O3HAYalOT CHUCTEMBI [UIsl TEHEpaluu
YpaHOBOM IJIa3Mbl, ONKCAaHUE KOTOPBIX MpUBeneHO B pazaene 5.8.3 [Tpunoxenus II.

W3roroBneHune HUPpKOHUEBBIX TPYO.

LupkoHHEBBIC TPYOBI O3HAYAIOT TPYOBI, OITUCAHUE KOTOPHIX MPHUBEACHO B pasaene 1.6
[Tpunoxenus I1.

[Tpon3BOACTBO WM MOBBIIICHUE KAUY€CTBA TSXKEION BOJBI WIIN ACHTEPUS.

Tsbxenas Bona Wiv ASUTEpUN O3HAYAIOT NEUTEPHUH, THKETYIO BOAY (OKCHIT EUTEpHs)
u moboe Jpyroe coeAMHEHHE AEUTepHus, B KOTOPOM OTHOLICHHE YHC]a aTOMOB
JEeUTepusi K Yuciy aToMOB Bogopoza npesbimaet 1:5000.

Nsrorosnenue rpadura saepHO YUCTOTHI.



Xi)

Xii)

xiii)

Xiv)

XV)

I'padut siepHO# YUCTOTHI O3HAYAET TpaduT, YPOBEHb YUCTOTHI KOTOPOTO BHIIIE, YEM
5 MUWIJTMOHHBIX YacTell OOpHOTO SKBUBAJICHTA, a INIOTHOCTH MpeBbimaet 1,50 r/em’.

W3roroBneHne KOHTEHHEPOB A7 0OJy4EHHOTO TOTLTUBA.

KouTeltHep anis 0o0AYYEHHOTO TOIIMBA O3HAYAeT €MKOCTh JUIsl MEPEBO3KU M(HIIH)
XpaHeHus: OONy4EHHOTO TOIUIMBA, OOECIEYMBAIONIYI0 XUMHUYECKYIO, TEIUIOBYIO M
paauanMoOHHYIO 3alUTy, a TaKKe OTBOJ TEIia pacraja BO BpEeMs MEepeMEelIeHUs,
MEPEBO3KHU U XPAHEHUS.

N3roroBieHne peakTOPHBIX YIIPABIISIOIUX CTEPKHEN.

PeaktopHble ynpaBisiomue CTEPKHM O3HA4YalOT CTEP)KHU, OINHUCAHUE KOTOPBIX
npuBeneHo B pasnene 1.4 [Tpunoxenus I1.

N3roroBneHune 6€30MacHBIX C TOUYKHU 3PSHUSI KPUTUYHOCTH OAKOB M PE3EPBYaPOB.

besomacHble ¢ TOYKM 3peHMs] KPUTUYHOCTH Oakwi W pe3epByaphbl O3HAYAIOT TE
MpeAMETHI, OMCAaHUE KOTOPBIX MpUBEACHO B pasnenax 3.2 u 3.4 [Ipunoxenus 11

W3roroBneHre MalvH AJs1 pyOKH 00JIy4eHHBIX TOIUTMBHBIX JIEMEHTOB.

MamuHbl 115 pyOKH 00JYYEHHBIX TOIUIMBHBIX 3JEMEHTOB 03HAYaIOT 000pyIOBaHHUE,
onMcaHue KOToporo npuseaeHo B pasaene 3.1 [punoxenus II.

CoopyxeHue ropsumx Kamep.

Copsure kamMepsl 03HAYAIOT KaMepy WM COSAMHEHHBIE MEX Ty o000l KaMephl 00IIuM
00GbeMOM HE MeHee 6 M, CHAOXKEHHBIC 3aIlHTON, PaBHOM WM IPEBBIIIAIOLIEH
skBuBaieHT (0,5 M OeTOHa IJIOTHOCTHIO 3,2 r/eM® wim 0oree, yKOMILJICKTOBAaHHBIC
o0opyOBaHUEM JJisi MPOBENEHUSI OMepaluii ¢ UCHOJIB30BAHHWEM IUCTAHIIMOHHOTO
yIIPaBJICHHUS.




[MPUJIOXXEHUE II

ITEPEYEHb COT'JTACOBAHHOI'O OBOPYIOBAHUA U HEAAEPHOI'O MATEPHNAJIA

1.1.

1.2.

JUIAL OTYETHOCTU Ob OSKCIIOPTE 1 UMIIOPTE B COOTBETCTBUU CO

CTATBEMH 2.a.ix)

PeakTopbl U peakTOpHOE 000pyI0BaHUE
KoMiuiekTHBIE siiepHbIE PeaKTOPbI

SAnepHple peakToOphl, CMOCOOHBIE padOTaTh B PEXKHUME KOHTPOJIUPYEMOU
CaMOTIOJIICP’KUBAIOIIEHCS IIEMTHON peaKIuu JIeJICHUs, WCKIoYas pPEaKTOPbI
HYJICBOM MOITHOCTH, KOTOPBIC OINPEACISIIOTCS KaK PEaKTOpPhl C IMPOCKTHBIM
MaKCUMaJbHBIM YPOBHEM TPOHW3BOJCTBA IUTYTOHUS, HE IMPEBBIIIAIOIINM
100 rpamMmMOB B TO/I.

I[NOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHbIil peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOAIIUECS BHYTPU KOpITyca
peakTopa WM HETOCPECTBEHHO MPUMBIKAIOIINE K HEMY, 000pYyA0BaHKE, KOTOPOE
KOHTPOJHMPYET YPOBEHb MOIIHOCTH B aKTHBHOW 30HE, U KOMIIOHEHTHI, KOTOPbIE
OOBIYHO COZIEP)KAT TEIUIOHOCUTENb MEPBOr0 KOHTYpa aKTHBHOM 30HBI PEakTopa,

HJIM BCTYIIAKOT C HUM B HGHOCpCILCTBCHHBIﬁ KOHTAKT WJIN YIIPABJIAIOT WM.

He mnpenmnonaraercs MCKIIOUYEHHE PEAKTOPOB, KOTOpBIE HAUIEKALIUM 00pa3zoM
MOrJIM Obl TMOABEPTHYTHCS MOAM(DUKALMU JUISI MPOU3BOJACTBA 3HAYUTEIHHO
Oonpmiero kosmmvectBa, yeM 100 rpammoB TuiyToHMS B rojJ.  PeakrTopsl,
IIpeHa3HAYEHHBIEC AJIS JJIUTENIbHOM JKCIUTyaTallud Ha 3HAYMTEIbHBIX YPOBHSX
MOIIHOCTH, HE3aBUCUMO OT CTEIIEHHU MX BO3MOYKHOCTEW MPOM3BOACTBA IUTYTOHHS,

HE paccMaTpPUBAIOTCS KaK "peakTopbl HyJIEBOM MOLTHOCTH".
PeakTopHBIE KOpIIyCa BBICOKOTO JaBJICHUSA

Merammnyeckue Kopiyca B cOope WJIM HUX OCHOBHBIE YacTH 3aBOJICKOIO
W3TrOTOBJIEHUS, KOTOPBIE CIELUAIBHO NpPEIHA3HAYEHBl WJIM MOATOTOBJIEHBI IS
pa3MelIeHNs] B HUX aKTUBHOM 30HBI AJIEPHBIX PEAKTOPOB, KaK OHU ONPEIEIICHbI B
nynkre 1.1. Bwime, ©u crnocoOHbIe BBIACPXKHBATH pabodee JaBICHHE

TCIIJIOHOCHUTCIIA IICPBOr0 KOHTYpA.



1.3.

1.4.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Bepxusis mnuTa KopIyca BBICOKOTO JaBJICHUSI pPEaKTOpa OXBaThIBAETCS
MyHKTOM 1.2 Kak OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHUS, YaCTh KOPITyca BBHICOKOTO
JaBJICHUS.

BuyTpeHHue yactu peaktopa (Hampumep, MOJIECPKUBAIONINE KOJIOHHBI U TUIUTHI
aKTUBHOM 30HBI M Ipyrue BHYTPEHHHUE YaCTH KOPITyca, HAIIPABIISIOLINE TPYOBI JUIst
PEryIHpYIOUINX CTEPKHEH, TEIUIOBBIE YKPaHbI, MEPETOPOIKU, TPYOHBIE PELICTKH
aKTUBHOM 30HBI, MiacTuHel auddy3opa M T.O.) OOBIYHO MOCTABIAIOTCS
MOCTABIIMKOM peakTopa. B HEKOTOPBIX Cydasx OMNpesesieHHbIE BHYTPEHHHE
OMOpHBIE KOMIIOHEHTHI BKIJIIOYAIOTCS B HW3TOTOBJIEHHE KOpIIyca BBICOKOTO
JaBieHUs. OTH TPEAMETHI SBISIIOTCA JOCTATOYHO BAXHBIMHU C TOYKU 3PEHUS
0€30MacHOCTH M HAJEKHOCTU HKCIUTyaTallil PEaKkTOpPOB (M CIIEJOBATENBHO, C
TOYKM 3PEHUSl TapaHTHUHBIX O00s3aTE€IbCTB M OTBETCTBEHHOCTH ITOCTABLIMKA
peakTopa), 4ToObl MX MOCTaBKa BHE PaMOK OCHOBHOI'O COTJIALIICHUS O IOCTaBKe
CaMoTro peakTopa He crana Obl 0O0bIYHOM MmpakTUKoW. [lo3TOoMy, XOTS OTHENbHAs
MOCTaBKa 3THX YHUKAJIBHBIX, CHIEIHMATIBHO MpeIHA3HAYCHHBIX U OATOTOBICHHBIX,
BaXHBIX, KPYINHBIX M JOPOTOCTOSAIIMX NPEAMETOB HE o00s3aTenbHO Oyner
paccMaTpuBaThCS KakK BbIIAaronias U3 cgepbl HHTEPECOB, TaKOH CIOCO0

MOCTaBKHU CUUTAETCS MAJIOBEPOSITHBIM.
MammHBbI /151 3arPY3KHU U BBITPY3KH PEAKTOPHOI'0 TOIJIMBA

ManunynsTopHoe  00OpyZlOBaHHME,  CIEHMAIBHO  IpeIHAa3HAYEHHOE WU
IIOATOTOBJICHHOE IS 3arPy3KH WM U3BJICUCHUS TOIUIMBA U3 SACPHBIX PEAKTOPOB,
KaK OHHU OIpefesieHbl B NMyHKTE 1.1. BBIIE, KOTOPOE MOXET HCIOJb30BATHCA,
KOTJla peakTop HaXOAMTCSA TOJ Harpy3KoW, WM 00JalaeT TEeXHUYECKHUMHU
BO3MOYKHOCTSIMH JUIsI TOYHOI'O ITO3ULIMOHMPOBAHUS WM OPUEHTUPOBAHUSA,
MO3BOJISIOMIMMHU TPOBOJUTH HA OCTAHOBIIEHHOM PEaKTOpE CI0KHBIE PabOThI IO
neperpy3ke TOIUIMBA, TMPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE

HaOJI0CHNE WK TIPSMON JOCTYI K TOIUIUBY.
PeakTopHbIe ynpaBJsilOIUe CTePKHU

CrepixHH, crieqUaNbHO MIPEIHA3HAUYEHHBIE WU [TOATOTOBICHHBIE U1 YIPaBICHUS
CKOPOCTBIO PEAKIMHU B SIEPHBIX PEAKTOPAX, KaK OHU ONpEJesIeHbl B IMyHKTE 1.1.

BBIIIIE.
I[NOACHUTEJIbBHOE 3AMEYAHUE

Croza ke BKIIIOUAIOTCS, IOMUMO YacTH, MOTJIOIIAOLIEN HEUTPOHBI, €€ ONIOPHBIE U
IIOABECHBIE KOHCTPYKLIMH, €CIIU IIOCTABKA IPOU3BOJUTCS Pa3EIbHO.
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1.6.

1.7.

2.1.

2.2.

PeakTopHbIe TPYOBI BHICOKOIO JaBJICHHSA

TpyObl, KOTOpBIE CHEIUAIBHO TMPEAHA3HAYEHBI WM TMOATOTOBIEHBI IS
pa3MenieHrsl B HUX TOIUTUBHBIX 3JIEMEHTOB U TEIUIOHOCHUTEIS IEPBOTO KOHTYpa B
peakTopax, Kak OHU OmpeselieHbl B MyHKTe 1.1. BbIlIe, mpu paboueM JaBJICHUU,
npessimaromnem 5,1 MIla (740 ¢yHT/KB. q10iiM).

[upxoHueBbIe TPYObI

TpyOsl win cO6opku TpyO M3 METAIITMYECKOTO LUPKOHHUS WM €ro CIUIaBOB, IO
Becy npesbimatomme 500 kr B TeueHue 1000ro 12-Mecs4Horo nepuosia, KOTopble
CIEUUANbHO TpeIHa3HAUYeHbl WJIM TOATOTOBJICHBI JJIi HCIIOJIB30BAaHHUS B
peaKkTopax, Kak OHH ONpeAeeHbI B MyHKTe 1.1. BBIIE, U B KOTOPBIX OTHOILICHUE
1o Becy raHus K MUPKOHHIO MeHbIIe yeM 1:500.

Hacocbl mepBoro KOHTypa TenJ0HOCUHTEJIs

Hacocpl, crieninanbHO peiHa3HAYEHHBIE WIN ITOATOTOBIEHHBIE AJIS OIIEpKAHUS
LUPKYJISALUUU TEIUIOHOCUTENS NEPBOIO KOHTypa SACPHBIX PEAKTOPOB, KaK OHU
olpezesneHsl B yHKTe 1.1. Bple.

I[TOACHUTEJIbBHOE 3AMEYAHUE

CHGI_II/IaHBHO NpeaAHa3HAYCHHBIC WJIM MOATOTOBJIICHHBIC HACOCHI MOTYT BKJINOYATb
CJIOKHBIC, YIUIOTHCHHBIC WKW MHOT'OKPATHO YIUIOTHCHHBIC CHUCTCMbI JIA
OpeaoTBpaAlICHUA YTCUKHU TCIIJIOHOCUTCIIA HCPBOIO KOHTYpa, TICPMCTUYHBIC
HAaCcoCbl M HACOCBHI C CHCTCMaMHU HHepHHaHBHOﬁ MAacCCBhI. 910 OIMPCACIICHUC
KacacTCd HACOCOB, AaTTCCTOBAHHBLIX II0 KJIACCY NC-1 wunm 3KBHBaJICHTHBIM

CTaHJIapTaM.
HesinepHble MmaTepuaJibl 1JI pEaKTOPOB
[eiiTepuii 1 THKeJIas BOAa

Jleiitepuii, Tsokenass Boaa (OKMCh JedTepusi) W JI000E€ JIPYyroe COCIMHEHHUE
neitepusi, B KOTOPOM OTHOUIEHHE NeiTepuss K aToMaM BOJOPOJAa MPEBbIIIAET
1:5000, npenHa3HavYeHHBIE [JI1 MCIOJIB30BAHUS B SIACPHBIX PEAKTOpaX, KaK OHU
omnpezaeseHbl B myHKTe 1.1. BbIe, B KoauyecTBax, npesbimaromux 200 KT aToMOB
neuTepus A JI000M  OJHOM  CTpaHBI-TIoJydaTednss B TEUEHHE JIF00O0Tro
12-MecsiyHOTO Mepuo/Ia.

SnepHo-4uCTBIN rpapuT

I'padur, wuMerommMii CcTEMEeHb YHCTOTHI BBINIE S-MIJUIMOHHBIX OOpPHOTO
SKBUBAJIEHTA, C INIOTHOCTHIO Oojbmie yeM 1,50 F/CM3, MpeHa3HAYECHHBIA 1A
MCIIOJIb30BAHUS B SJIEPHBIX PEAKTOPax, KaK OHM OIpe/eeHbl B myHKTe 1.1 BbIle,



B KOJIMYECTBAX, IPEBBIIAIOIINAX 3x10* kr (30 METPUYECKUX TOHH) JJIs JH0O0H

OJTHOM CTpaHBI-TIOJIyyaTess B T€USHUE JII000Tr0 12-MecSYHOro nepuoaa.
I[TPUMEYAHUNE

Jlns meneit AKCHOPTHOTO KOHTPOJISI TPABUTEILCTBO OINpenenser, OyayT
OKCIIOPTHBIE IAPTHUU COOTBETCTBYIOLIETO BBINICYKA3aHHBIM XapaKTepUCTUKAM
rpaduTa UCIOIB30BATHCS B SIIEPHBIX PEAKTOpax.

YcranoBku AJ1s1 mepepadoOTKU  00JYyYEHHBIX TOIJIMBHBIX 3JIEMEHTOB U
o0opyaoBaHue, CHeNMAJIbHO NpeIHA3HAYEHHOE WJIH NOATr0OTOBJEHHOE Jsl
3TOro

BBOJIHOE 3AMEYAHUNE

IIpu nepepaboTke OOJYYEHHOTO SIEPHOTO TOIUIMBA IUIYTOHHH U ypaH
OTETSIOTCS OT BHICOKOAKTHBHBIX MPOAYKTOB JEJICHUS U JAPYTrUX TPAHCYPAaHOBBIX
3JIeMEHTOB. [l Takoro pasfeneHuss MOTYT HCIOJb30BAThCS Pa3IUYHBIC
TeXHoJIoru4Yeckue mnporecchl. OnHako co BpeMeHeM mnporecc "Ilypekc" cran
HanOoyiee PACHPOCTPAHEHHBIM M TPUEMIIEMBIM.  OTOT NPOIECC BKIIOYAET
pacTBOpeHHe OOJY4YeHHOrO SJEpHOrO TOIJIMBA B A30THOM KHCIOTE C
MOCTICYIOIMM  BBIJCJIIEHHEM ypaHa, IUIYTOHHS W TPOAYKTOB JIJICHHUS
AKCTpPaKLUEl pacTBOpUTENIEM € TOMOIIbI0 TpUOyTWiIdochaTa B OpraHMUECKOM
pasbaBurerne.

TexHonoruueckue TMPOIECCHl Ha pa3Iu4yHbIX ycTaHoBKax tumna "I[lypekc"
aHAJIOTUYHBI U BKJIIOYAIOT: H3MeNIbYeHHe OOJy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  OKCTPAKIMIO  pacTBOpUTEIEM M  XpaHEHHE
TEXHOJIOTUYECKOW JKUIKOCTH.  MOXKeT HuMeThCcs Takke oOopyloBaHUE s
TEIUIOBOM JEHUTpAIMM HHUTpaTa ypaHa, KOHBEPCUM HUTpaTa IUIyTOHHUS B OKHUCH
WIM METaJll, a TakKe Uig 00pabOTKU KUAKUX OTXOIOB, COJEPKAIINX MPOTYKTHI
JieNieHus1, 10 MOJdy4eHUs: (GOPMBbI, PUTOJHON ISl MPOJOKUTEIFHOTO XpaHEHUS
WK 3axopoHeHus. OJHAKO KOHKPETHbIE TUIBI U KOH(pUTypauus 000pyA0BaHuUs,
BBITIOJHSIONIETO ATH (YHKIMH, MOTYT Pa3jMyaThCsl Ha Pa3IMYHBIX YCTaHOBKAxX
tuna "[lypekc" mo HECKOJbKHM TpPUYMHAM, BKIKOYAs THUIBI W KOJUYECTBO
OoOJlydeHHOTO  S/IEPHOTO  TOIUIMBA,  TOJJISKAIIEro  mepepaboTke, |
MpearoiaraéMblii MPOLIECC OCAKICHHUS HW3BJIEKAEMBIX MAaTEpHaIOB, a TaKkKe
NPUHIUMBL  oOecriedeHusi O€30MacHOCTH M TEXHUYECKOro OOCIy>KHWBaHUS,
MpUCYIIHE KOHCTPYKIIMU JAHHON OOCTaHOBKH.

"VcraHoBka A mepepaboTKu OOIy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIOYAET
00opya0OBaHNE U KOMIOHEHTHI, KOTOPBIE OOBIYHO HAaXOAATCS B MPSIMOM KOHTAKTE
¢ 00JIy4YeHHBIM TOIUTMBOM M OCHOBHBIMH TE€XHOJIOIMYECKHMMHM IMOTOKAMU STIEPHOTO

Marcpurajia 1 NpOAYKTOB ACIICHUA, 1 HCIOCPCACTBCHHO YIIPABJISAIOT UMHU.



3.1.

3.2.

OTu npoueccsl, BKIIOYas IOJHBIE CHCTEMBI [ KOHBEPCHUU IUIYTOHUS U
MIPOM3BOJICTBA METAJUIMYECKOTO IITYTOHHUS, MOTYT OBITh MACHTU(HUIMPOBAHBI IO
MepaM, MPUHUMAEMbIM U1 [PEAOTBPALLEHUS ONACHOCTEW B CBSI3U C
KPUTHYHOCTBIO (HAaIlpUMep, MEpaMH, CBSI3aHHBIMH C T€OMETpHEil), o0imyueHreM
(HampuMep, MyTeM 3aIUThl OT OOIyYEHHs) U TOKCHYHOCTBIO (HallpuMep, MepaMu

10 YIEP>KaHUIO).

[IpenmeTrsl oOopymoBaHMs, Ha KOTOpbIE, KaK CYUTAETCS, PaCHpPOCTpPaHSIETCS
3HaueHue (Qpazpl "M 00OpyAOBaHME, CIEUUATbHO TMpPEJHA3HAUCHHOE WU
MOATOTOBJICHHOE" 711 TepepabdOTKU OOJIyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB,

BKJIIOYAIOT:
MammuHbl 1J1s1 pyOKH 00,1y4eHHBIX TOIJIMBHBIX 3JIEMEHTOB
BBO/IHOE 3AMEYAHUME

310 000pYHOBaHHE MCIIOJB3YETCs JUISI BCKPBITHS OOOJOYKM TOIIMBA C IIENBIO
MOCTIeIYIOLIET0 PacTBOPEHUs 00ydeHHOro siepHOro Marepuana. Kax mpasuiio,
UCTIOJB3YIOTCS CIIEIUATBbHO MpeAHa3HAYeHHbIC, CKOHCTPYUPOBAaHHbBIE I PyOKH
MeTajula YCTPOMCTBA, XOTS MOXKET HCIIOJNb30BAaThCS M 00Jiee COBEPIICHHOE

o0opynoBaHKe, HAIPUMED JIa3ePhI.

JlcTaHIMOHHO yIpaBiisieMoe 000pyIoBaHUE, CIEHAIBHO IPEeIHA3HAYCHHOE WU
MOJATOTOBJICHHOE [Isl MCIOJIb30BaHUSA Ha YCTAHOBKE IO MepepaboTKe, Kak OHa
ompejesieHa BBIIIE, ISl PE3KH, PYOKHM WM Hape3Kh CcOOpOK, IYyYKOB WIIU
CTepXHEM 00JIy4eHHOTO SIEPHOT0 TOIINBA.

JuccobBepbl
BBO/IHOE 3AMEYAHUE

B nucconbBepbl 00BIYHO MOCTYMAaeT M3MENbUYEHHOE OTpaboTaBilee TOIINMBO. B
THX O0€30MacHBIX C TOYKH 3PEHHMS KPUTUYHOCTHU pe3epByapax OOIydEeHHBIN
SACPHBIA MaTepHaj pacTBOPSETCS B a30THOM KHUCIIOTE, M OCTAIOIIMECs OOpe3KH
000J109eK BBIBOJISATCS U3 TEXHOJIOIMYECKOT'O IOTOKA.

be3omacHble ¢ TOUKHM 3peHHS] KPUTUYHOCTU pe3epByapbl (HampUMep, Majloro
IMaMeTpa, KOJIbLIEBbIE WM TPSMOYTOJIbHBIE  pPE3epByaphl), CHEIHATIbHO
MpelHa3HauYeHHbIe WM MOATOTOBJICHHBIC JJIS UCHOJB30BaHUS HA YCTAaHOBKE IO
nepepaboTke, Kak OHHM ONpPENEeNICHbI BbIIIE, A PAaCTBOPEHHUS OOIYYEHHOTO
SAJIEPHOTO  TOIUIMBA,  KOTOpble  CIOCOOHBI  BBIACPKHUBATH  TOPSAYYIO,
BBICOKOKOPPO3UOHHYIO JKMJIKOCTh W MOTYT JAMCTAHLIMOHHO 3arpyXarbcsi U

TEXHUYCCKHU 06CJ'Iy>KI/IBaTBC${.



3.3.

34.

IKCTPAKTOPHI H 000pyI0BaHHE JAJI IKCTPAKIMH PACTBOPHUTEIEM
BBO/IHOE 3AMEYAHUME

B sKcTpakTOpBl C pacTBOPUTENEM MOCTYIACT KaK PacTBOP OOJYYEHHOTO TOILIIMBA
U3 JHMCCONBBEPOB, TaK W OPraHUYECKUH pacTBOp, C TOMOIIbIO KOTOPOTO
pa3fensaioTcsl ypaH, IUTyTOHMW M TpOAYKTHl jaeieHus.  OOGopynoBaHue JUIs
HKCTPAKLUU PACTBOPHUTEIEM OOBIYHO KOHCTPYHUPYETCS TakMM 00pa3oM, uTOOBI
OHO YJOBJIIETBOPSUIO KECTKUM SKCIUTyaTallMOHHBIM TPEOOBAHMIM, TAKUM, Kak
JUIUTEIhHBIA CPOK CHYXKObI 0€3 TEeXHHUYEeCKOro OOCIYy)KMBAaHUS WM JIeTKas
3aMEHSeMOCTb, MPOCTOTa B JKCIUIyaTallkd M YIPABICHUH, a Takke TMOKOCTb B

OTHOIICHWU U3MCHCHUA MapaMCTPOB IIPOIICCCa.

CrneuuanbHO TpeIHA3HAYCHHBbIE WM  TOJATOTOBJIEHHBIE  AKCTPAKTOPHI  C
pacTBopuTeNeM, TaKue, Kak HacaJo4yHble WIM MyJbCAllMOHHBIE KOJIOHHBI,
CMECHUTEJIbHO-OTCTOMHBIE anmnaparhl WM LEHTPOOESKHbIE KOHTAKTHBIE alllaparhbl
JUIsl  WCTIOJIb30BaHUSI HA YCTaHOBKE IO 00pabOTKe O0OJyd4eHHOTO TOIUIMBA.
DKCTPaKTOpPbl C PacTBOPUTENIEM AODKHBI ObITh YCTOWYHMBBI K KOPPO3ZHOHHOMY
BO3JICUCTBUIO a30THOM KHUCJIOTBL.  DKCTPAKTOPHI C PACTBOPHUTEIEM OOBIYHO
M3TOTABIMBAIOTCS C COOTIOACHUEM UPE3BBIYAHO BBICOKMX TpeOOBaHUH (BKIIFOYAs
MPUMEHEHHUE CIIELUAJbHBIX METOJOB CBapKW, HWHCIEKIMHA, obecreyeHue u
KOHTPOJb KauecTBa) U3 MAaJOYIJIEPOJUCTBIX HEP)KaBEIOIIUX CTajei, THUTaHa,
LUUPKOHUS WU APYTUX BHICOKOKAYECTBEHHBIX MAaTEPUAJIOB.

XuMu4yeckHe pe3epByaphbl AJs BbIIEP:KMBAHUS HJIM XPaHEHUSs
BBO/IHOE 3AMEUYAHUME

Ha »rame okcrpakmum  pacTBopuTeneM  oOpa3yloTCsl TpPU  OCHOBHBIX
TEXHOJIOTHYECKUX TIOTOKAa XHUJAKOCTH. Pe3epByapbl IUIsl BBIIECPKUBAHHS WM
XpaHeHHUs UCIONB3YIOTCS B JanbHelIeld o0paboTke BceX TpeX IOTOKOB
CJIETYIOIUM 00pa3oM:

a) pacTBOp YHCTOrO a30THOKHCIIOTO ypaHa KOHIIEHTPUPYETCS BbIIapUBaHHEM
U IPOMCXOUT MPOIIeCcC IEHUTPALIUHU, T/I€ OH IPEeBpAaIlaeTcsi B OKCU YpaHa.
OTOT OKCHUJ IOBTOPHO UCMOJIB3YETCS B EPHOM TOIIMBHOM LIUKIIE;

b)  pacTBOp BBHICOKOAKTHBHBIX MPOAYKTOB JENEHHSI OOBIYHO KOHIICHTPHPYETCS
BBIIIAPUBAHUEM M XPAHUTCS B BUJ€ KOHLEHTPUPOBAHHON >KMJIKOCTH. OTOT
KOHIIGHTPAT MOXET BIIOCIEICTBUM TPOUTH BBIApUBAHUE WIH OBITh

npeoOpa3oBaH B GOpMy, IPUTOTHYIO ISl XPAHEHUS HITH 3aXOPOHEHHUS;

C) pacTBOp YMCTOrO0 HUTpaTa IUTYTOHUS KOHILIEHTPUPYETCS U XPaHUTCS N0
MOCTYIUICHUSI Ha JalibHEHIIME 3Tambl TEXHOJOTMYeCKoro mporecca. B
YaCTHOCTH, pE3epByapbl NJs BBIAEPKUBAHUS WIM XPaHEHUS DPACTBOPOB
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IUTYyTOHHSI KOHCTPYUPYIOTCSI TAKUM 00pa3oM, YTOOBI N30€KaTh CBSI3aHHBIX C
KPUTUYHOCTBIO MPOOJEM, BO3HMKAIOIIUX B pE3yJIbTaTe M3MEHEHUH B

KOHIICHTPALUHU WU GOpMe JaHHOTO MOTOKA.

CreuuanbHO TpeqHA3HAYEHHbIE WM TOATOTOBIEHHBIE pe3epByapbl Ul
BbIICPKUBAHMS UJIM XpAaHEHUS JJIsl UCTIOJIb30BaHuUs HA YCTAHOBKE 110 mepepadoTke
00Jy4eHHOTO ToIuMBa. Pe3epByaphl AJisl BHIACPKUBAHUS UM XPAHEHUS JOJKHBI
OBITh YCTOWYMBBI K KOPPO3WOHHOMY BO3JICUCTBHIO a30THOW  KHUCIIOTHI.
PesepByapsl /Ui BbIAEpKMBAHHS WU XpaHEHHs] OOBIYHO M3TOTABIMBAIOTCS W3
TaKMX MaTepuasoB, KaK MaJOyrJepOAUCThIE HEp)KaBEIolUe CTald, TUTAaH WU
UMPKOHUIM WM JApyrue BBICOKOKAYECTBEHHbIE MaTepuanbl. PesepByapbl s
BBIIEP)KUBAHUS WM XPAaHEHUS MOTYT ObITh CKOHCTPYHPOBAHBI TaKUM 00pPa3oM,
YTOOBl KX OKCIUTyaTallus M TEXHUYECKoe OOCITy)XMBaHHE IPOU3BOAUIUCH
JUCTAHIIMOHHO, M MOTYT HMMETh CIIEAYIOUIME OCOOCHHOCTH C TOYKH 3pEHUS

KOHTPOJIS 32 SIIEPHONU KPUTUYHOCTBIO:

1) OopHBI HSKBHUBAJCHT CTCHOK WM BHYTPEHHMX KOHCTPYKLHMH paBeH IO

MeHblIei Mepe 2%, 1160

2) WIMHAPWYECKHE pPE3epByapbl MMEIOT MaKCUMAJIbHBIH auameTp 175 mm

(7 mrotimoB), 1160

3)  OpAMOYTrOJbHBIN WM KOJBIICBOW pe3epByap UMEET MAKCUMAIIbHYIO IIUPUHY
75 MM (3 mroiima).

Cucrema KOHBepCHM HUTPATA IJIYyTOHUS B OKCH/L
BBOJIHOE 3AMEYAHUE

Ha GonpinHCTBE YCTaHOBOK MO MepepadoTKe 3TOT KOHEYHBIN MPOLIECC BKIIOYAET
KOHBEPCHIO DPACTBOpA HUTpaTa IUTyTOHUS B ABYOKUCH IUTyTOHHA. B uyucio
OCHOBHBIX OIEpaliii 3TOro Mpollecca BXOIAT: XpaHEHHE U KOPPEKTUPOBKA
HCXOJHOTO TEXHOJIOTMYECKOT0 MaTepuaia, OCaXJIECHUE U pa3felieHue TBEpIoll u
XKUAKOW ¢a3pl, NpoKaTuBaHUE, oOOpalleHHe ¢ MPOAYKTOM, BEHTHJIALHUA,
oOpallleHue ¢ 0TXOAaMHU U yIPaBJICHUE MTPOLIECCOM.

3aMKHYTBIC CHCTEMBI, CIICIUANTBHO MPEeIHA3HAUYCHHBIC WU TOATOTOBJICHHBIC IS
KOHBEPCHH HUTpATa TUIYyTOHUS B OKCHJ| IUTyTOHUS, B YaCTHOCTH, 00OPYTOBAHHBIE
TakuM 00pa3oM, 4TOOBI M30€XKATh JOCTHIKEHUS KPUTHYHOCTU U PaTUAIIMOHHBIX

3(1)(1)6KTOB, a TaKKC CBCCTU K MUHUMYMY OINIACHOCTHU, CBA3AHHBIC C TOKCUYHOCTLIO.
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CucreMa KOHBEPCHH OKCH/A IIYyTOHHS B MeTaJLI
BBOJJHOE 3AMEYAHUE

OTOT mpolecc, KOTOPbIi MOXKET OBITh CBS3aH C YCTaHOBKOW MO IepepadoTke,
BKJIIIOYAaeT (TOPUPOBAHUE JIBYOKUCH TIUTYTOHHS, OOBIYHO C MPUMEHEHHEM
BBICOKOAKTUBHOTO (PTOPUCTOTO BOAOPOJAA, C LENbI0 ModydeHus Qropuaa
IUTyTOHHSI, KOTOPBIA  BIIOCJIEJICTBUM  BOCCTaHABJIMBAETCA C  IIOMOIIBIO
METAJIJIMYECKOT0 KaJlbIMsl BBICOKOM YHCTOTBHI /10 IOJYYEHHUS METAJUIMUECKOTO
IUTYTOHUS U (QTOpHAa KadbIUs B BHUJE NUIaKa. B YHCIO OCHOBHBIX ONepanuit
JAHHOTO TIpoliecca BXOIAT:  (TOpUpOBaHUE (HAHMpUMeEp, C TNPUMEHEHUEM
o0OpyaOBaHus, COJep)Kallero OJaropoJHble METaUIbl WM  3allUIIEHHOTr0
MNOKPBITUEM M3 HHMX), BOCCTAHOBJIEHHWE MeTaUla (HampuMep, ¢ NPUMEHEHUEM
KEpaMUYECKUX THIJIEH), BOCCTAHOBJCHHE IIIaKa, OOpaIIeHHE C TPOIYKTOM,
BEHTHJISIMS, OOpalleHHe C OTX0AaMH U YIIpaBJIEHUE MTPOLIECCOM.

3aMKHYTbIE CHUCTEMBbI, CIIEHUAIBHO MPEJHA3HAUYEHHbBIE WM MOATOTOBJICHHBIE IS
MIPOU3BOJICTBA METAITUYECKOTO ILTyTOHHS, B YaCTHOCTH, 0OOPYAOBAaHHBIC TAKUM
oOpa3oMm, YTOOBI W30€KaTh JOCTIDKEHUS KPUTUYHOCTH U PaJAUALMOHHBIX

Bq)(beKTOB, a TaKKC CBCCTU K MUHUMYMY OIIAaCHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YceranoBkn AJI U3roTOBJICHHUA TOIIJIMBHBIX 3JICMCHTOB

"VcraHoBKa — UII  UW3TOTOBJIEHMST  TOIUIMBHBIX — DJIEMEHTOB'  BKIIFOYAET

o0opynoBaHue:

a)  KoTopoe OOBIYHO HAXOIUTCS B  HEMOCPEIACTBEHHOM KOHTAaKTE C
TEXHOJIOTUYECKUM TTOTOKOM SIICPHOTO MaTepualia WM HETOCPEJACTBEHHO
00pabaThIBacT €ro, WX Ke YIPaBJIsET UM, WIIH,

b)  KOTOpOE repMeTHU3UPYET AACPHBIA MaTepHal BHYTPH O00IOUKH.

YcTaHOBKH ISl pa3/ielieHHsi M30TONOB ypaHa H 000pyJdoBaHUE, KpoMe
AaHAJMTHYECKHX  TPHOOPOB,  CHENHAJBHO  TpeAHA3HAYEHHOe MU
NMOAT0TOBJIEHHOE JIJISA TOT0

[IpenmeTrsl oOOpymOBaHMS, Ha KOTOpBIC, KaK CYUTACTCSA, PACHPOCTPAHSIETCS
3HaueHue (passl "o0opyaoBaHKE, KPOME aHATUTHYECKUX MPUOOPOB, CIEITHATEHO
MpelIHa3HAYEeHHOE WJIM TOATOTOBIIGHHOE" /i pa3feNieHusT HM30TOIMOB YpaHa,
BKITIOYAIOT B CeOsI:



5.1.

5.1.1.

I'azoBble  uHeHTpUYrM ¥ y31bl M  KOMIIOHEHTBbI, CHEHAJIBHO
NpeIHa3HAYEHHbIe MM IMOATOTOBJECHHBbIEC 1JI HCIOJb30BAHMA B TIa30BbIX
HeHTpudyrax

BBOJHOE 3AMEYAHUWE

lNa3zoBass 1eHTpudyra OOBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) IMIMHAPA(OB)
muamerpoMm oT 75 mm (3 mrotima) go 400 mMm (16 AroiMOB) C BEpPTHKAIBHOM
LEHTPATBHOW OCBIO, KOTOpPHIi(€) momMemieH(bl) B BaKyyM W BpamaeTcs(rTcs) C
BBICOKOH OKPYXHOU ckopocTbio mopsinka 300 m/c wnm 6onee. [l mocTrkeHHS
00JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepUajbl BPALIAIONINXCS KOMIOHEHTOB
JOJKHBl MMETh BBICOKOE 3HAYCHHE OTHOILIEHUS MPOYHOCTH K IJIOTHOCTH, a
poTtopHas cOopka H, CJIEIOBaTENbHO, OTIENbHBIE €€ KOMIIOHEHTHI JIOJIKHBI
M3TOTOBJIATBCA C BBICOKOW CTENMEHbIO TOYHOCTH, 4YTOOBI pazbamaHc ObLI
MUHUMaNbHBIM. B oTimume or Apyrux uHeHTpudyr razoBas mHeHTpudyra s
obOoraimieHusi ypaHa HMMEET BHYTPU POTOPHOM KaMephl Bpallarouryrocs(uecs)
neperopoiky(u) B ¢opMe JUCKa U HETIOJBIKHYIO CHCTEMY IOJa4i M OTBOJA Ta3a
UF6, cocTosiiyt0 1O MEHbBIIEH Mepe W3 TpPeX OTACNIbHBIX KaHAJOB, JIBa M3
KOTOpPBIX COEOUHEHBl C JIONaTKaMH, OTXOJIIIMMH OT OCH poTopa K
nepudepuifHON YacTH POTOPHOM Kamepbl. B Bakyyme HaXOIUTCA TakXKe pPsij
BaXHBIX HEBPAIIAIOIIUXCS JJIEMEHTOB, KOTOpBIE, XOTSI U HMEIOT 0CO0YyI0
KOHCTPYKIHIO, HE CJIOKHBI B U3TOTOBJIEHUU U HE MU3TOTOBIISIOTCS U3 YHUKATbHBIX
MarepuaioB. lleHTpudyxHas ycTaHOBKa, OJTHAKO, TPEOYET OOJBIIIOTO YHCIIa TUX
KOMITOHEHTOB, TaK YTO MX KOJIMYECTBO MOXKET CIY>KUTh Ba)KHBIM HHIUKATOPOM
KOHEYHOT'O UCIOJIb30BaHUS.

Bpamamommecsi KOMIIOHEHTHI
a) [TotHBIE POTOPHBIE COOPKH:

ToHKOCTEHHBIE HMIMHAPHI WU PSIJI COSTMHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
WIMHAPOB, W3TOTOBJICHHBIX W3 OJHOTO HJIM Oojiee MaTepHalioB C BBICOKUM
3HaYCHWEM  OTHOLICHHS  MPOYHOCTH K  IUIOTHOCTH,  YyKa3aHHbIX B
[HOACHUTEJIBHOM 3AMEYAHUU k nHactosmemy paszneny. CoeanHeHue
WIMHAPOB MEXIY COOON OCYIIECTBISETCS MPU NOMOIIY THOKUX CHIIL(OHOB WIIN
Kojer, omnucaHHbix B Yactu S.1.1. ¢) Hmke. CoOpaHHBI pPOTOP HMEET
BHYTPEHHIOIO(1€) MEpPEropoAKy(M) M KOHLIEBBIE Y3I/Ibl, ONMCAHHBIE B YaCTAX
5.1.1.d) u e) Hmxe. OxHako mosHas cOOpKa MOXKET ObITh MOCTABJICHA 3aKa3UUKY B

YaCTUYHO COOPAHHOM BHJIE.



b) Portopnbie TpYyOBI:

CrneunanabHO IpeIHa3HaYeHHbIE WM MOJArOTOBIEHHBIE TOHKOCTEHHBIE IIMIIMHIPHI
¢ TommuHOM creHku 12 mm (0,50 mroliMa) wiam MeHee, TUaMeTpoM OT 75 MM
(3 motima) o 400 mm (16 mI0MMOB), M3TOTOBJIEHHBIE W3 OJHOTO MM Oojee
MaTepuasoB, UMEIOIINUX BHICOKOE 3HAU€HHUE OTHOLIEHUS MPOYHOCTHU K IUIOTHOCTH,
ykazaHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHUU k HacrosieMy paszieny.

C) Konbua nin cunbpoHsr:

KoMmmoHneHnTsl, crneuuanbHO MpeAHa3HAUYE€HHbIE WM MOJTOTOBJICHHBIE IS
CO3/IaHUS MECTHOM OIMOPBHI AJIsi POTOPHOU TPYOBI WM COEAMHEHUSI pAa POTOPHBIX
Tpy0. CunbhOoHBI MPEACTABISAIOT COOO0M KOPOTKHE IUIUHAPHI C TOJIIUHON
crenkn 3 MM (0,125 mroiima) unm mMeHee, nuameTpom ot 75 MM (3 mroitma) 1o
400 mm (16 arolMOB), UMEIOIIMX OJWH TO(Pp W W3TOTOBJICHHBIC M3 OJHOTO U3
MaTepUajoB, UMEIOIINUX BHICOKOE 3HAUEHHE OTHOILIEHUS MPOYHOCTHU K IUIOTHOCTH,
ykazanHbIX B [IOACHUTEJIBHOM 3AMEYAHNMU k Hactodmemy paszaeny.

d)  Ileperopoaku:

Kommonentsl B dopme aucka muamerpom ot 75 mm mo 400 mm (ot 3 1o
16 m0iMOB), CHENUAIBHO TPEIHA3HAYCHHBIC WJIM TIOJATOTOBIICHHBIE  JIJIS
YCTAaHOBKH BHYTPHU POTOPHON TpyObl TEHTPUDYTH C TIIENbI0 H30JIUPOBATH
BBIITYCKHYIO KaMepy OT TJIaBHOW pa3/IeNuTeIbHON KaMephl W B HEKOTOPBIX
ciayyasx JUIg  yaydimieHus — mMpkyiasinua raza UF6  BHyTpu  ri1aBHOM
pa3eTUTEIbHON KaMephl POTOPHON TpPyObl M HM3TOTOBJICHHBIE W3 OJHOTO W3
MaTepHuaioB, UMEIONINX BHICOKOE 3HAYCHUE OTHOIICHHS TPOYHOCTH K TJIOTHOCTH,
ykazanHbIX B [IOACHUTEJIBHOM 3AMEYAHNMU k HacTodmemy paszaeny.

e) BepxHue/HM>KHUE KPBIILIKU:

Kommonentsl B ¢dopme nucka auamerpoM oT 75 mm (3 mrorima) mo 400 mm
(16 nrofiMoB), crmenuaabHO TPEAHA3HAYEHHBIC WM TIOJATOTOBJICHHBIE TaKUM
00pa3oM, 4TOOBI TOYHO COOTBETCTBOBAThH IHAMETPy KOHIIOB POTOPHOU TPYOBI M
Omaromapst aToMy ynepxxuBath UF6 BHyTpH ee. ITH KOMIOHEHTHI UCTIOJIb3YIOTCS
IUIs TOro, 4ToObl TOJJEP’KUBATh, YIEPKUBATh WM cOAepkaTb B cede Kak
COCTaBHYIO 4acTh JJIEMEHThl BEPXHEro MOJIIMITHUKA (BEPXHSAS KPBIIIKA) WU
CIy)KUTh B  KadecTBe  HeCyllel  dYacTh  BpallaloUUXcs  AJIEMEHTOB
ANEKTPOABUraTENsl U JIEMEHTOB HIDKHETO MOJIIMITHUKA (HUKHSS KpPBIIIKA), U
U3TOTOBJISIOTCA M3 OJHOTO M3 MAaTepHalioB, HMEIOIIUX BBICOKOE 3HAu€HUE
OTHOIIEHUA MPOYHOCTH K IUIOTHOCTH, YKa3zaHHbIX B I[IOSACHUTEJIBHOM
3AMEYAHUMU k HacTosimieMy pasaeny.
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5.1.2.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlns Bpamaronuxcs KOMIIOHEHTOB IEHTPU(YT UCHOJIB3YIOTCS CIIeayIolne
MaTepuaibl:

a)  MapTeHCUTHOCTAPEIONINE CTalld, MMEIONINEe MAaKCHUMAIbHBIA Tpesen
MPOYHOCTHU Ha pacTspkenue 2,05 x 10° H/m* (300 000 (GyHT/KB. qIO0HM) WK
ooiee;

b)  amOMUHUEBBIC CIUIABBI, UMCIOIINE MAKCUMAJbHBIN IMpeesl MPOYHOCTH Ha
pactsoxenne 0,46 x 10° H/m? (67 000 dyHT/KB. Qroiim) win Goee;

c) BOJIOKHUCTEIC (HUTEI0T00HBIC) MaTepUaIbl, MPUTOHBIE IS
UCIIOJIb30BaHUSA B KOMIIO3UTHBIX CTPYKTypaXx W HMEIOLIME 3HAuY€HUs
YAEIBHOIO MOAyJsl ynpyrocta 12,3 x 10° M mmm Gollee M MAKCHMAIBHOTO
YIENBHOTO Mpejena MpoyHocTH Ha pactsbkenue 0,3 x 10° win Gomee u
MaKCHMaJbHOIO  YAEIBHOIO IpEeleNa IPOYHOCTH HAa  paCTSDKEHHE
0,3x 10°M wm Gornee ("ynenpHBI MOAYNB YHPYTOCTH" - 3TO MOAYJNb
fOura B H/M, neneHHbiii Ha YACIBHBI BEC B H/M;  "MakcHMasTbHBI
yIENbHBIA MpeAes IMPOYHOCTH Ha PACTHKEHHE" - 3TO MaKCHMalbHBIN
npenen IMPOYHOCTU Ha paCTsHKEHUE B H/M?, neneHHblii Ha YAEIbHBIN

Bec B H/M.
CraTndyecKkue KOMIOHEHTDI
a) TloAmMNHUKY ¢ MATHUTHOM ITOABECKOM:

CreuunanbHO HpelHa3HAYEHHBIE WJIM MOJATOTOBJICHHBIE TMOAIIWITHUKOBLIE Y3IIbl,
COCTOSIIIME M3 KOJBIEBOTO MarHuWTa, MOJBEUIEHHOTO B 00oiMe, coaepikaiieit
nemnupyromniyto cpexy.  OOoiima wusroraBinuBaercs u3 croiikoro k UFg
marepuana (cm. [IOACHUTEJIBHOE 3AMEYAHUE k pazaeny 5.2.). Maraut
COEUHSIETCS] C  TIOJMIOCHBIM  HAKOHEYHMKOM WJIM  BTOPHIM  MarHuToM,
YCTaHOBJICHHBIM Ha BEPXHEW KpBIIIKE, omucaHHOW B pasmeine S5.1.1. ). Marnur
MOKET UMeTh (OpMY KOJIbLIa C COOTHOUICHHEM MEXAY BHEIIHUM U BHYTPEHHUM
TUaMeTpamMHu, MEHBIIMM WIW paBHBIM 1,6:1. Marautr Moxer umerb (opmy,
oOecrieuynBamIyl0 HadanbHyl mponumaemocts 0,15 T'm/m (120 000 emmawMIy
CI'C) wnm Ooinee, WM OCTaTOYHYIO HaMarHW4eHHOCTh 98,5% wim Oonee, wiam
MPOU3BEACHNE HWHAYKIMM HAa MaKCHUMAalbHYIO HAMpsHKEHHOCTh TMoyig Oolee
80 kJlx/M’ (107 Tc.3). Kpome OOBIYHEIX CBOWCTB MaTepHala, HEOOXOMMMbIM
MIpeIBAPUTENILHBIM YCIIOBUEM SIBIISIETCS OTPaHUYEHUE OYEHb MaJIbIMHU JOIyCKaMHU
(menee 0,1 MM wmmm 0,004 pgroliMa), OTKJIOHEHHS MAarHUTHBIX OCEH OT
reOMETPUYECKUX Oced wiM obecredeHne 0co00il TOMOT€HHOCTH MarepHala
MarHmra.
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b) INommunHuKH/ neMndeps:

CrnenmasibHO  TpeIHAa3HAYCHHBIC  WJIM  TOATOTOBJICHHBIC  TOJIIUITHUKH,
coJiep Kaline y3ell OCh/yINIOTHUTEIHLHOE KOJIbII0, CMOHTUPOBAHHBIN Ha AemImdepe.
Ochb 00BIYHO TPENICTABIISICT COOOM BaJI U3 3aKAJICHHOW CTAM C OJJHUM KOHIIOM B
dbopme momychepsl, ¥ CO CpPEACTBAMHU IOJCOCAMHEHHUS K HIDKHEHW KpBIIIKE,
omucaHHOU B pazzaene S5.1.1. €), Ha apyrom. Bai, ogHako, MOXET ObITh COSAMHEH
C THAPOAMHAMUYECKUM MOMMUNHUKOM. Kombio wmmeer ¢dopMmy TabIeTKH C
noychepruyecKuM YriyOJieHHeM Ha OJHOW TOBEPXHOCTH. OTH KOMITOHEHTHI
4acTO MOCTABJISIOTCS OTIAEIBHO OT Aemndepa.

c)  MouekynsapHble HACOCHI:

CrenuanbHO  TIpeAHA3HAYCHHbIE  WJIM  TOATOTOBJICHHBIC  IMJIMHIPHI  C
BBITOYCHHBIMH WJIM BBIAABICHHBIMA BHYTPH CIUPAJIbHBIMH KaHaBKAMH U C
BBICBEDJICHHBIMH BHYTPH OTBEPCTHUSMHU.  THIIOBBIMH pa3MepaMH SIBISIOTCS
clenyronie:  BHYTpeHHUM amameTp ot 75 MM (3 mroiima) go 400 mm
(16 nroiimoB), TonmmuHa cteHku 10 MM (0,4 maroiimMa) umu O6oJiee, C JIMHOW, paBHOM
auaMeTpy wiu Oonbine. KaHaBkM OOBIYHO MMEIOT MPSMOYTOJIBHOE IMOTIEPEYHOE
cedenne u riayouny 2 mwm (0,08 mroiima) umum Goree.

d)  Craropsl nBUTaTENeH:

CreuuanbHO TMpeAHA3HAUYEHHBIE WM TOJATOTOBJICHHBIE CTAaTOPbl KOJbLIEBOMI
¢bopMBI  TIT  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THCTEPE3UCHBIX (WU
PEaKTUBHBIX) JEKTPOJBUTATENCH MEPEMEHHOI0 TOKa Il CHHXPOHHON paboThl B
yCJIOBUAX BakyyMa B auarnazone yactotr 600-2000 'y 1 B tuana3oHe MOLIHOCTEN
50-1000 BA. CraTtopbl cocTosT U3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIIOHHOM
KEJIE3HOM CEepJCYHUKE C HU3KUMHU TOTEPSIMH, COCTOSALIEM M3 TOHKHX IUIACTHH,
00bryHO TommuuoM 2,0 MM (0,08 mroitma) wim MeHee.

e) Kopnyca/mpuemnuku nueHTpupyru

KoMmoHneHTsl, crneuuasbHO TMpeAHa3HAUY€HHbIE WM MOJTOTOBJICHHBIE IS
pasMelieHus B HUX COOpPKHM POTOpHOM TpyOwl razoBor mneHtpudyru. Kopmyc
COCTOUT M3 KECTKOTO IWIMHApPA ¢ TOMIUHON cTeHKu a0 30 mm (1,2 mroiima) c
MPEeU3UOHHO 00paboTaHHBIMU KOHLAMHU I YCTAaHOBKU MOJAIIUIHUKOB U C
OJIHUM WJIM HECKONbKUMH (raHmamu Juisi MoHTaxa. (OOpaboTaHHBIC KOHIIBI
napajulesibHbl JApYyr APYrY U NEPIEeHIUKYISIPHBI MPOAOIBHOW OCH LMIMHApPA B
npeaenax 0,05 rpagyca ninm menee. Kopmyc MOXKET Takxke MPEACTaBIATh CO0O0M
KOHCTPYKILHUIO SYEUCTOrO TUMNA JUIS pa3MELICHUS B HEM HECKOJbKUX POTOPHBIX
Tpy6. Kopmyca mzroraBnuBarotcsi U3 MarepuaioB, kopposuectoitkux Kk UFg, nmn
3aIUIIAIOTCS TOKPHITUEM U3 TAKUX MaTepUaIOB.
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5.2.

f)  JloBymku:

CreuuanbHO TpeIHA3HAYCHHBbIE WM TOJATOTOBIIEHHBIE TPYOKH BHYTPEHHUM
muamerpom 10 12 mm (0,5 mroiima) most u3Biedenus raza UFq u3 poropHoii TpyObI
o Merony TpyOku Iluto (T.e. ¢ 0oTBepCTHEM, HaNpPaBICHHBIM Ha KPYroBOW MOTOK
raza B POTOpHOHM TpyOe, K MpuUMepy, MOCPEICTBOM M3ruba KOHIA pagualbHO
PacmosoKeHHOU TPYOKH), KOTOPbIE MOXHO MPUKPENUTh K LIEHTPAIbHOU CHCTEME
u3BJIeYeHHs ra3a. TpyOKHM HM3rOTOBJIEHBI U3 MaTEpHUajoB, KOPPO3UECTOMKHX K
UFg, Win 3aIMIIAt0TCs TOKPHITUEM U3 TAKUX MAaTEPUAJIOB.

CrnennanbHO NpeJIHa3HAYECHHbIE WJIM NOATOTOBJIECHHBIE BCIOMOraTesbHbIE
CHCTeMbl, 00OpyAOBaHMe ¥ KOMIIOHEHTBI /JIsi HCHOJB30BAHHS HA
rasoneHTPU(yKHOI YCTAHOBKE 110 000ralieHuIo

BBOJIHOE 3AMEYAHUWE

BcenomoratenbHble cucTeMbl, 000pyA0BaHNE U KOMIOHEHTHI ra30leHTpUdyKHOM
YCTaHOBKHM MO OOOTalleHUI0 NPEJICTaBISIIOT COOONW CHCTEMbl YCTaHOBKH,
HeoOxonumele ais nogauu UFg B ieHTpudyru, 1uist cBA3U OTAENbHBIX HEeHTPUyT
MEXIy COOOM C Iebl0 00pa30BaHus KacKaaoB (WM CTYNEHEH), 9YTOOBI TIOCTUYh
Oonee BBICOKOTO oOoramenuss W wu3BiIedb '"mpoaykt' u "xBocTel" UFg u3
neHTpudyr, a TaKke 000pyAOBaHHE, HEOOXOAUMOE ISl TIPUBEICHUS B JICUCTBUE
neHTpudyr wim i ynpasiaeHus: ycraHoBkoil. OOwuHO UF¢ mcnapsiercs u3
TBEPABIX BEIIECTB, I[OMEIICHHBIX BHYTPU TIOJOTPEBAEMbIX aBTOKJIABOB, U
moAaeTcsi B ra3000pa3Hoil ¢popMe K meHTpudyram uepe3 CUCTEMY KOJUICKTOPHBIX
TpyoonpoBogoB kackama. "llpomykt" m "xBocTtel" UFs, mocTtymaromme wu3
ueHTpudyr B BHJE ra3000pa3HBbIX IMOTOKOB, TAKXKE IMPOXOAAT YEpe3 CUCTEMY
KOJUUICKTOPHBIX TPYOOIPOBOJIOB Kackaaa K XOJOJHBIM JIOBYIIKaM (paboTaronium
npu temmeparype okono 203° K (-70°C)), rae OHU KOHAEHCUPYIOTCS U 3aTEM
MOMEIIAIOTCS B COOTBETCTBYIOLIME KOHTEWHEPHI MAJISl TPAHCHOPTUPOBKH WIIU
xpaHeHus. Tak Kak yCTaHOBKa IO OOOTalleHUI0 COCTOUT U3 MHOTHX ThICAY
ueHTpudyr, CcoOpaHHBIX B  KackaJpl, CO3JAIOTCS  MHOTOKHUJIOMETPOBbIE
KOJUIEKTOPHBIE TPYOOIPOBOJBI KAaCKaIOB C THICAYaMH CBAapHBIX IIBOB, IMPHUYEM
CXeMa OCHOBHOM 4YacTH HMX COEAMHEHMH MHOTOKPATHO IOBTOPSETCS.
O6opyznoBaHre, KOMIOHEHTbI M CHCTEMbI TPYOONPOBOJOB HM3rOTaBIMBAIOTCS C
cOOJTI0/ICHNEM BBICOKMX TPEOOBAHMI K BaKyyM-TUIOTHOCTH M YUCTOTE OOPaOOTKH.
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5.2.1.

5.2.2.

5.2.3.

CucreMbl mogayu/cucTeMbl 0TBOAA ""mpoaykTa' u '"XBoCcTOB'"
y

CrenuaiabHO NpE€aAHa3HAYCHHBIC WM  IMOATOTOBJICHHBIC TCEXHOJOTMYCCKUE
CHCTEMBI, BKIIIOYAIOIIHC:

NUTAIONIME aBTOKJIABBl (WM CTaHIIMK), McToyb3yemble 1y nojgauun UFg B
Kackazapl HeHTpudyr npu nasienuu a0 100 klla (15 ¢yHT/KB. A10iiM) U TpU
ckopoctu 1 kr/4 wim 6onee;

necyonumaTopbl  (MJIM  XOJIOJHBIC  JIOBYIIKH), HCIIOJIB3YEeMbIC IS
BeiBenieHnss UFg n3 xackagos npu gasieruu g0 3 klla (0,5 dbyHT/KB.1101M).
Jlecybnumartopsl  cocoOHbl  oxnaxaatbess 10 203°K (-70°C) wm
Harpesathcs 10 343° K (70°C);

cTaHiMM "mpoaykra" u "XxBocToB", Hcnonb3yeMmsele 1t nepemeinenus UFq B

KOHTEHHEPHI.

Ota ycTaHOBKa, 000pyJOBaHHE U TPYOONPOBOABI MOJHOCTHIO M3TOTaBIMBAIOTCS
n3 croikux k UF¢ marepuanoB WM 3allUMIIAIOTCS TMOKPHITHEM H3 HUX (CM.
[TIOACHUTEJIbBHOE 3AMEYAHUWE x nanHoMy paszaeny) ¢ COOJIIOJACHHEM
BBICOKHX TPeOOBaHMI K BaKYyM-TIZIOTHOCTHA U YUCTOTE 0OPaOOTKH.

MammuHHBIe CHCTEMBbI KOJJIEKTOPHBIX TPYOOIIPOBO/IOB

CreuunanbHO MpeaHa3HAYEHHbIE WM MOJATOTOBIIEHHBIE CUCTEMBI TPYOOIPOBOIOB
1 KOJJIeKTOpoB uist yaepskanusi UFg BHYTpH 1eHTpU(YKHBIX KaCKaJoB. JTa CETh
TpyOOTIPOBOJIOB ~ OOBIYHO  MPEACTABIsET COOOW cucTeMy C  "TpOMHBIM"
KOJUJIEKTOPOM, M KaxkJas LEeHTpudyra COeAMHEHa C KaXKIbIM U3 KOJUIEKTOPOB.
CrnenoBaTenbHO, CXeMa OCHOBHOM 4YacTW HMX COEAMHEHHS] MHOTOKPATHO
noBtopsercs. OHa MOJTHOCTHIO M3roTaBauBaeTca u3 croikux k UFg maTepuanon
(cm.  TIOSACHUTEJIBHOE 3AMEYAHUME « Hacrosmemy paszeny) C
cOOJTI0/ICHUEM BBICOKMX TPEOOBAHUH K BaKyyM-TUIOTHOCTH M YUCTOTE OOPaOOTKH.

Macc-cniektpomeTpbl/ucTounnkn HoHOB 151 UF

CnenuanbHO TMpeJHA3HAYCHHBIE WM IOJATOTOBJICHHBIE MAarHUTHBIC HWJIH
KBaJPYIOJbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSIMON OTOOP
mpo0 moaBaeMor Macchl, "mpoaykTa” win "XBOCTOB" U3 ra3oBbIX MOTOKOB UF¢ 1
oOJaaroniye MoJIHBIM HAOOPOM CIICTYIOIINX XapaKTePUCTHUK:

1. yaelbHas pa3pelarolas CriocoOHOCTh 1Mo Macce cBbie 320;

2. COACPKAT NICTOYHUKHU MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIW MOHEIIA NI
3allIMIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCIUPOBAHHBIC,

3. coJiepKaT MOHU3ALMOHHBIE HCTOYHUKH ¢ 60MOapIMpPOBKOIl 3JI€KTPOHAMU;
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5.2.4.

5.3.

4. coZiepkKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOHYIO JIs1 U30TOMMHOTO aHAJIU3A.
IIpeoOpa3oBaTen 4acTOThHI

[IpeoOpaszoBareny 4acTOTHI (TaK)Ke U3BECTHBIC KAK KOHBEPTOPHI WIIH HHBEPTOPHI),
CHENHMAIbHO TpeIHa3HAuYeHHBbIC WM TOATOTOBICHHBIC NJIsi MUTAaHUS CTATOPOB
JBUTATEJICH, OMpeeNieHHbIX B moanyHkre 5.1.2. d), wim 9acTu, KOMIIOHEHTHI U
nmoacOOpKH Takux mpeobOpa3oBaTeNiell YacTOThl, 00JaIa0IKe MOTHBIM HaO0pOM
CIICYIOIUX XaPAKTEPUCTHUK:

1. MHoTO(]a3HbIi BbIxo B Auanazone ot 600 1o 2000 I'm;

2. BBICOKAs CTAa0MIILHOCTH (CO cTadmmm3anuei yactotsl ay4ire 0,1%);
3. HU3KHE HeNTMHEeHbIe ucKaxeHus (MeHee 2%);

4. K03 PHUIMEHT mosie3HoTo NeiicTBus cBoie 80%.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnennoe Bbllie 000PYIOBaHUE BCTYNAET B HEMOCPEICTBEHHBIM KOHTAKT C
TexHosnorndeckuM razoM UFg WM HEmOCpenCTBEHHO yIpaBiseT padoToi
HEHTPUGYT U MPOXOXKIECHUEM Taza OT HEHTPUPYTH K LEeHTpUdyre u U3 Kackajaa B
Kackag.

Kopposuectoiikue k UFg Marepuanibl BKIIOYAIOT HEP)KABEIONIIYIO CTajb,
ATIOMUHUN, aJTIOMUHUEBBIE CIUIaBbl, HUKEIb WJIM CIUIaBbl, cojepxkaniue 60% u
0oJiee HUKEII.

CnenmanbHO mNpeAHAa3HAYEHHbIe MM  TOATOTOBJICHHbIC COOpPKM H
KOMIIOHEHTHI /1JIsl HCII0JIb30BAHMS NPH ra3oan(Py3unoHHOM 000ralmeHnu

BBOJIHOE 3AMEYAHUWE

[Ipu razonuddy3roHHOM MeTOAE pa3fesieHuss H30TONOB ypaHa OCHOBHOM
TEXHOJIOTMYECKOU cOopKoi SIBJISICTCSI CrielMaTbHbIN MOPUCTHIN
razoanudy3noHHbIN Oaphep, TEMIOOOMEHHUK JUIsl OXJIAXKIACHHUS raza (KOTOpBIi
HarpeBaeTcsl B MPOIECCE CXKATHsl), YIUIOTHUTENIbHbBIE KIanaHbl U PEryIupyoLue
KJIallaHbl, a TakKXkKe TPYOONPOBOIBI. [Tockonpky B Tazoauddy3noHHOM
TexHosoruu ucnonbizyercs mectudropucteiii ypan (UFg), Bce obopymoBanue,
TpyOOTIPOBOIBI ¥ TIOBEPXHOCTH U3MEPUTEIBHBIX MTPUOOPOB (KOTOPHIEC BCTYIAIOT B
KOHTaKT C Tra3oM) JOJDKHBI H3TOTaBIMBATHCS M3 MaTEpUANIOB, COXPAHSIOIINX
crabmwibHOCTh mpu KoHTaKTe ¢ UFq. [Mazomamddy3nonHas ycTaHOBKa COCTOUT U3
psaa Takux cOOPOK, TaK UYTO UX KOJIUYECTBO MOKET OBITh BaXKHBIM IOKa3aTelieM
KOHEYHOT'O ITpeIHa3HAYCHHUSI.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

I'azonn¢dysnonnnie 6apbepsbl

a) CneuuanpHO MpenHa3HauYEHHbIE WM MOJATOTOBJICHHbIE TOHKHUE, TOPUCTHIE
bunsTpsl ¢ pazmepoM mop 100-1000-A (anrcTpem), Tommuuaon 5 mm (0,2 mroiima)
WM MEHbIIE, a JUIsl Tpyouateix opm nuamerpom 25 mm (1 mroiim) MM MEHbIIIE,
U3TOTOBJICHHBIE W3 METAIMYECKHX, T[OJMMEPHBIX WM  KEepaMHYeCKHX
MarepuasioB, koppozuectonkux Kk UFg, u

b) cmeuuanbHO  TMOATOTOBJIIEHHBIE  COCAMHEHHS] WM TMOPOIIKUA  JJIS
U3TOTOBJICHUSI TaKUX (QUIBTPOB. Takue COETUHEHHMS W TOPOIIKH BKJIIOYAIOT
HUKENb WIN CIUIaBbI, cojepxamue 60% wunm Ooiiee HUKENs, OKCHI aTOMUHUS
win ctoiikue Kk UFg OTHOCTBIO (TOpHpOBAaHHBIE YTIEBOAOPOAHBIE MOJIUMEPHI C
guctotoir 99,9% wunu Oonee, pazmMepoM dacTul] MeHee 10 MKM U BBICOKOWA
OJIHOPOAHOCTBIO YACTHUL[ IO KPYNHOCTH, KOTOpBIE CHEIHAIBbHO IMOATOTOBIIEHBI
JUISL U3TOTOBIIEHUS ra301u(py3MOHHBIX OapbepoB.

Kameps1 nuddy3opos

CrnenuanbHO  NpeAHA3HAYCHHbIE MM MOJATOTOBJICHHBIE  T€PMETHYHBIC
MWINHAPUYECKHe cocyabl nuameTpoMm Oonee 300 mm (12 nmroiiMoB) u JUTMHOMN
6onee 900 mm (35 mr0iiMOB), T TIPSIMOYTOJIBHBIE COCY/IbI CPABHUMBIX Pa3MEpOB,
UMEIOIIMEe OJUH BIYCKHOW W JiBa BBIYCKHBIX HAaTpyOKa, TUaMETp KaKIOro U3
KOTOpbIX Oosiee 50 MM (2 mroiiMa), JUIsl TIOMEIIEHUS] B HUX Ta30au(Qy3nOHHBIX
O0aprepoB, u3rotoBieHHble M3 CTOWkNMX K UFg MaTepuanoB wim 3amluicHHBIE
MOKPBITUEM U3 HUX, U TPEAHAa3HAYCHHBIC JJIS YCTAHOBKHM B TOPHU30HTAIBHOM WU

BCPTUKAJILHOM ITOJIOKCHUU.
Komnpeccopsl 1 ra3oayBKu

CrenpanbHO TpeTHA3HAYCHHBIE WU TOATOTOBICHHBIE OCEBBIC, IIEHTPOOCIKHBIE
Wi 00bEMHBIE KOMITIPECCOPBI, HITU Ta30AyBKU C IPOU3BOJUTEILHOCTHIO HAa BCOCE
1 M>/MuH WIn Gonee UF¢ u ¢ maBineHHeM Ha BBIXOJIE€ JO HECKOJBKHUX coTeH Klla
(100 ¢yHT/KB. ArOIM), IpeIHA3HAUYCHHBIC ISl TOJITOBPEMEHHOM JKCILTyaTalluu B
cpene UF¢ ¢ anekTpoaBurarenemM COOTBETCTBYIOIICH MOITHOCTH WM 0€3 Hero, a
TaK)Xe OTJAeTbHbIe COOPKH TAKMX KOMIIPECCOPOB M Ta30/{lyBOK. DTH KOMIIPECCOPHI
U ra3ofyBKU HMMEIOT nepenaj JaaBieHus oT 2:1 no 6:1 m m3roraBiuBaroTca W3

croiikux Kk UFs MarepuanoB WK MOKPHIBAIOTCS UMHU.
YI10THeHHs BPALAIOIIUXCH BAJIOB

CrennanbHO IpeJHa3HAYEHHbIE WM MOJTrOTOBIIEHHBIE BaKyyMHBIE YIUIOTHEHUS,
YCTQHOBJIEHHBIE Ha CTOPOHE 10/1aYd U HA CTOPOHE BBIXOJIA /U1 YIUIOTHEHUS Baa,
COEUHSIOLIETO POTOP KOMIIpECCOpa MIJIM Ta30{yBKH C IPUBOJHBIM JIBUTaTENIEM, C
TeM 4YTOObI OOECIEeYUTh HAISKHYI0 TE€pPMETH3AIUI0, MPEJOTBPALIAIONLYIO
HaTEKaHUE BO3/yXa BO BHYTPEHHIOIO KaMepy KOMIpeccopa WM Ta30AyBKH,
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5.3.5.

54.

koTopas HamonHeHa UFs. Takue ymioTHeHHS OOBIYHO TNPOEKTHUPYIOTCS Ha
3 L3
cKopocTh HaTekanus Oydeproro raza menee 1000 cm”/muH (60 mroiim”/MuH).

TenyoooMenuuku 15 oxJgaxkaenusa UFg

CrenuanbHO TpelHA3HAUYEHHBIE WM  TOATOTOBJICHHBIE TEIUNIOOOMEHHUKH,
n3rotosieHHsle U3 crolkux K UFs MarepuanoB wiM HOKpbITBIE UMH (32
MCKJIIOYEHUEM HEPIKaBEIOIIeH CTalln), UM MEJbIO, WIIN JFOOBIM COYETaHHEM 3THX
METAJIJIOB M PAaCCUMTAHHBIE HA CKOPOCTb MU3MEHEHMSI IaBJICHUS, ONPEAEISAIOLIETO
yreuky, menee 10 ITa (0,0015 ¢pynT/KB. AIOIIM) B 4Yac mpu mepenajae NaBICHUS
100 xITa (15 ¢pyHT/KB. Ar0iM).

CnenuanbHO NpelIHa3HAYEHHbIe WM MOATOTOBJEHHbIE BCIOMOraTejbHbIE
cUCTeMbl, 000py10BaHHE M KOMIIOHEHTHI /UI HMCHOJb30BAHUS TPH
razoau@pPy3uoHHoM 000rameHun

BBOJHOE 3AMEYAHUNE

BcnomorarensHple  cuctembl,  00OpyAOBaHHME M KOMIIOHEHTHI  JUIs
razoauPy3noOHHBIX YCTAaHOBOK IO OOOTAIICHHUIO MPECTABISIOT COOON CHCTEMBI
ycTaHOBKH, HeoOxoaumble i nopaun UFg B razonuddy3noHHyo cOOpKy, Uis
CBSI3U OTJENIBHBIX COOPOK MeXkay co00il 1 00pa3oBaHus KaCKaa0B (MU CTYIIEHEH)
C LIETBI0 MTOCTENEHHOTO JAOCTIXKEHHs 00Jiee BBICOKOTO 00OTaIEeHUs U U3BJICUCHUS
"mpoaykta" u "xBoctoB" UFs u3 audQy3noHHBIX KacKaJoB. BBuny
BBICOKOMHEPIIMOHHBIX ~ XapaKTepUCTHK  TU(PPY3MOHHBIX  KacKazoB  Jio0oe
npepblBaHUe HMX pPabOThl, OCOOCHHO HMX OCTAHOBKA, MPHUBOJAT K CEphE3HBIM
nocnenctBusiM.  CriegoBaTenbHO, Ha Ta30Au(Qy3MOHHON YCTaHOBKE Ba)KHOE
3HaYeHHE HUMEIOT CTPOroe M IIOCTOSHHOE TMOJAJCpXKAaHWE BaKyymMa BO BCeX
TEXHOJIOTUYECKUX CHUCTEMaxX, aBTOMAaTHYeCKas 3allluTa OT aBapHil M TOYHOE
aBTOMAaTHYECKOE PpEeryJupoBaHHE MOTOKA rasa. Bce o310 mpuBOOMT K
HEOOXOAMMOCTH OCHAIEHHUSI YCTAHOBKHU OOJIBIINM KOJMYECTBOM CIELUATBHBIX

U3MEPUTEIIBHBIX, PETYIUPYIOIIUX U YIIPABISAIOIIUX CUCTEM.

O6brun0 UF¢ ucnapsiercss U3 MUIMHAPOB, MMOMEIICHHBIX BHYTPH aBTOKJIABOB, U
mogaeTcsi B ra3oo0pa3Ho (opMe K BXOIHBIM TOYKaM dYepe3 CHCTEMY
KOJUICKTOPHBIX TPyOOIPOBOJIOB KacKaja. "lIlponykt" u "xBoctel" UF,
MOCTYMAIOMINE U3 BBIXOAHBIX TOYEK B BHUJE ra3000pa3HbIX MOTOKOB, MPOXOJIST
yepe3 CHUCTEMY KOJUIEKTOPHBIX TpPyOONpOBOIOB Kackada OO0 K XOJIOJAHBIM
JIOBYIIIKaM, JIMOO K KOMIIPECCOPHBIM CTaHIMSIM, T/e ra3000pa3ubiii motok UFg
CKIDKAeTCsl W 3aTeM I[IOMEIIAeTCsi B COOTBETCTBYIOIIME KOHTEHHEPHl IS
TPaHCIOPTUPOBKU WK XpaHeHus. I[lockonbky razonud@y3nonHas ycraHOBKa MO
oOorameHn0 HWMeeT OOJIbIIOE KOJMMYEeCTBO Ta30Audy3MOHHBIX  COOPOK,
COOpaHHBIX B KacKaJlbl, CO3/al0TCS MHOTOKUJIOMETPOBbIE KOJIEKTOPHbIE
TPYOOIIPOBOIbI KAaCKaJ0B C THICSYAMH CBApHBIX IIBOB, IPUYEM CXEMa OCHOBHOM
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

YaCTH UX COEAMHEHUI MHOTOKpaTHO moBTopsieTcs. OOopyaoBaHUE, KOMITIOHEHTHI
U CHCTEMBl TpyOONPOBOJOB M3rOTABIMBAIOTCS C COOJIOACHHUEM BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH U YUCTOTE 0OpabOTKH.

CucremMbl mogayu/cucreMsbl 0TBOAA ''mpoaykra' u "XBocTOB"

CrnenuanbHO TOpeJHA3HAUYCHHBIE WM IOJATOTOBJICHHBIE TEXHOJOTHYECKHE
cucTeMbl, criocoOHble padoTarh npu nasienuu 300 Ila (45 ¢ynT/KB. Aroiim) wim

MCHCC, BKIIIO4as:

MUTAIONIUE aBTOKJIABHI (MM CHCTEMBI), HCIoiib3yeMbie it monaun UFg B
razoaudPpy3rnoHHBIC KaCKaIbl;

necyOnuMaTopsl  (WJIM  XOJIOJHBIE  JIOBYHIKH), HCHOJb3yeMbIe IS
BeiBesieHUsE UF¢ 13 razonn¢y3noHHBIX KacKaJoB;

craniuu  coxwkenus, tne UFg B raszooOpaszHoit ¢opme u3 Kackaga
CKMMAETCS U OXJIAKIAETCS 10 KUIKOTO COCTOSIHUS

CTaHIMM "mpoAykTa'" winm "XBOCTOB', MCIONb3yeMbIE UIsl NEpPEMEILECHUs

UF¢ B KOHTEHHEPBI.
CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO/I0B

CrennanbHO TpeaHA3HAYCHHBIE WIH TOJATOTOBIEHHBIE CHCTEMBI TPYOOIIPOBOIOB
U cucTeMbl KoJuiektopoB mns yaepxkanuss UFg BHyTpH razonuddy3noHHBIX
KacKkalioB. JTa ceTb TPyOONMpOBOJIOB OOBIYHO MPEICTABISAET COOON CHUCTEMY C
"MBOMHBIM" KOJIJIEKTOPOM, TIJ€ Kaxkaas sueiika COEeIMHEHAa C KaXIbIM U3

KOJIJIEKTOPOB.
BakyyMHbIe cucTeMbl

a)  CoeunmanbHO  TpeJHA3HAYCHHbIE WM  TOATOTOBJICHHBIE  KPYITHBIC
BaKyyMHbIE€ MAarucTpajd, BaKyyMHbIE KOJUIGKTOPHI M BaKyyMHBIE HAacCOCHI
POM3BOUTENHHOCTBIO 5 M /MuH (175 (yr’/Mun) win Goree.

b) BakyymHBIE HACOCHI, CHEIUANTBHO TpeAHA3HAYEHHBIE ISl paboOTHl B
conepxkameir UFg arMocdhepe W HM3roTOBIEHHBIE W3 ATIOMUHUSA, HUKEIS WU
CIUTaBOB, cojaepxammx Oonee 60% HUKENIS WIW MOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITh UJIM POTAIIMOHHBIMH, WJIH TIOPIITHEBBIMHU, MOTYT UMETh BBITCCHSIFOIITHE
U (QTOpPUCTOYTIIEPOIHBIE YIUIOTHEHHUS, a TaKKE B HHX MOTYT IMPHUCYTCTBOBATh
crienuagbHble padoune KUIKOCTH.

CrnennanbHble CTONOPHBbIE M PeryJHpYyomye KJIANaHbl

CrneuuanbHO  NpeAHA3HAUYEHHbIE WM MOJATOTOBJCHHBIE  pPYYHBIE  WJIU
aBTOMATHYECKHE CTOMOPHBbIE M PETYIUPYIOLIUE KIanmaHbl CHJIb(OHHOrO THIIA,
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5.4.5.

5.5.

u3roroBieHHble u3 croiikux k UFg matepuanos, nuamerpom ot 40 mo 1500 mm
(1,5 1o 59 nroitMoB) AJisi YCTAHOBKM B OCHOBHBIX U BCIIOMOTATEJIbHBIX CUCTEMAaX

ra3ou¢$y3MOHHBIX YCTAHOBOK IO 00OTaIEHHIO.
Macc-cniekTpoMeTpbl/UcTOYHUKN HOHOB 1J1s1 UF,

CrienmanpHO TpeaHa3HAUCHHBIC WM TMOJATOTOBJICHHBIE MAarHUTHBIC WU
KBaJ[PYTOJIbHBIE MAacC-CIIEKTPOMETPHI, CIHOCOOHBIE MPOU3BOAUTH MPSIMOMN
ot6op mpob momaBaeMol Macchl, "MpoAyKTa" MM "XBOCTOB" U3 Ta30BBIX
norokoB UFs wu oOmagaromue TOJMHBIM —~ HAOOpOM  CIEAYIOIIMX

XapaKTEePUCTHUK:
1.  yzaenbHas pa3pemiaroias crocoOHOCTh 1Mo Macce cBbIie 320;
2. COACPIKAT UICTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIM MOHCIIA U

3aIUIICHHBIE TIOKPHITHEM U3 HUX, WJIK HUKEITUPOBAHHEIC,
3. conepkaT MOHU3AIMOHHbIE HCTOYHUKH ¢ OOMOApINPOBKOM IEKTPOHAMU;
4.  couepXkaT KOJUIEKTOPHYIO CUCTEMY, TPUTOJHYIO JJIs1 U30TOMHOTO aHAIU3A.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncnenHnoe BhIlie 0OOPYAOBAHHUE BCTYIMAET B HEIIOCPEICTBEHHBI KOHTAKT C
texHonoruyeckum Traszom UFs, nmb0 HEmocpeACTBEHHO pEryaupyer IMOTOK B
mpeAenax kKackana. Bce MOBEpXHOCTH, KOTOpbIE BCTYHNAIOT B KOHTAKT C
TEXHOJIOTHYECKUM Ta30M, I[eIMKOM HW3roTaBlIMBaroTCsI u3 CcToMkux K UFg
MaTepuaioB WJIH MOKpPbIBAIOTCS WUMHU. [l meneil pas3nenoB, OTHOCSIIMXCA K
ra3oqudy3uoOHHBIM YCTpOWCcTBaM, Martepuaibl, Kopposuectoiikue k UFg,
BKJIIOYAIOT HEP>KABEIOLIYIO CTallb, AJIOMUHUN, AJIIOMUHUEBBIE CIUIABBI, OKCHUJ]
QTFOMUHWS, HUKEIIb WIH CIUIaBbI, conepskamiue 60% wunu 6onee HUKENs, a TaKKe

croiikue Kk UFs MOTHOCTBIO GTOPUPOBAHHBIE YTTIEBOOPOIHBIE TTIOJIUMEPHI.

CrnenuajbHO NnpeaHasHaA4Y€¢HHbIC HJIN noaAroToOBJICHHBIC CHUCTEMBbI,
060py[[0BaHI/Ie H KOMIIOHCHTHI IJII HMCIHOJb30BaAHUA Ha YCTaHOBKax
AIPOAUHAMHUYIECCKOI0 odoraieHus.

BBOJHOE 3AMEYAHUNE

B mpoueccax aspoamnHamuueckoro obOorameHuss cmech razoobpasHoro UFs u
JIETKOro rasa (BOJOpPOJX WM TeJIMi) CKUMAETCsl U 3aT€M IPOIYCKaeTcs 4depes
pasfendmoImpe 3JEMEHTBI, B KOTOPBIX M30TOIIHOE pa3/EieHUE 3aBEpIIaeTCs
MOCPEJICTBOM  IOJIy4eHHUs OOJNBIIMX IEHTPOOSKHBIX CHJI 10 TEOMETPUHU
KPUBOJMHEWHOM CTEHKH. YCHEmIHO pa3paboTaHbl JBa IMpolecca 3TOro THIIA:
IPOIIECC COIUIOBOTO pa3feNieHHsl M Ipolecc BUXpeBod TpyOku. Jms obomx

nponeccoB  OCHOBHBIMHM  KOMIIOHCHTAMHM  KaCKaZa pas3AaCiIiCHUA  SBJIAIOTCA
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5.5.1.

5.5.2.

LMJIUHIPUYECKUE  KOpIyca, B  KOTOPBIX  pa3MEIUEHbl  CIELHAIbHBIC
pasfenuTeNbHbIE  3JEMEHTHl  (Comla MM  BHUXpEBble TpyOKH), Ta30BbIe
KOMIIPECCOPbI M TEIUIOOOMEHHUKH Ul yOAJIEHUS 00pa3ylolIerocst Mpu CXaTuu
terua.  Jlnsg a’poAMHAMUYECKHX YCTAaHOBOK TpeOyeTcss IeNblid psii Takux
KAacKaJoB, TaK YTO HX KOJMYECTBO MOMKET CIYKUTb BAXKHBIM YyKa3aTelem
KOHEYHOI'O HCIIOJIb30BaHHUS. ITockonpky B a’poOAMHAMUYECKOM IIpoLEcce
ucnons3yercs UFg, moBepXHOCTH Bcero o000pynoBaHHs, TPYOONpPOBOJIOB U
M3MEPUTENBHBIX NPUOOPOB (KOTOpHIE BCTYNAIOT B KOHTAKT C Ta30M) JOJDKHBI
U3TOTaBIUBATHCS U3 MAaTEPUANIOB, COXPAHAIOIIUX YCTOMYMBOCTb IIPU KOHTAKTE C
UFé.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncienHple B HACTOSLIEM  pa3felie  dAJIEMEHTHl  BCTyHalOT B
HEMOCPEACTBEHHBII  KOHTAKT ¢  TexHoiormueckuM razom UFg  mmbo
HEMOCPEICTBEHHO PETYIUPYIOT MOTOK B Ipeenax Kackaga. Bce moBepXHOCTH,
KOTOpbIE BCTYHAOT B KOHTAaKT C TEXHOJOTMYECKUM Ta30M, LEJIUKOM
M3rOTaBIMBAOTCS U3 CTOMKUX K UFg MaTepuanoB win 3allMIIEHBI IOKPBITHEM U3
TakKUX MAaTEepUAIOB. Jns wenei pasngena, OTHOCALIErOoCsS K 3JIEMEHTaM
a’pOJMHAMUYECKOro oOorameHus, kopposuecroiikue k UFs matepuans
BKJIIOYAOT ME/b, HEPKABEIOLIYID CTAllb, AJIFOMUHHUH, aJIOMUHHEBBIE CIUIABBI,
HUKEJIb WU CIUIaBbl, conepxamue 60% wunn Oojiee HUKeENs, a TaKKe CTOHWKHE K

UF monHOCThI0 (PTOPUPOBAHHBIE YTIIEBOAOPOIHBIE IOTUMEPHI.
PazgeanTesibHBIC COMJIA

CrennanbHO MpeIHa3HAUYEHHBIE WM MOJArOTOBIIEHHBIE pa3JeIUTEIbHbIE COMIA U
ux coOopku. Pa3nmenurenbHbIE COIUTA COCTOSAT M3 MIETEBUIHBIX H30THYTHIX
KaHalmoB ¢ paamycoM wu3ruba menee 1 mm (oOpruHO OoT 0,1 mo 0,05 mwm),
koppo3uecTokux K UFs, 1 IMEIOIIMX BHYTPEHHIOIO PEXYIIYI0O KPOMKY, KOTOpast
paszensieT mpoTeKaroIKii Yepe3 COIIo ra3 Ha JABe (hpaKIiH.

Buxpesblie TpyOKHn

CrnenuanbHO NpelHA3HAYEHHBIE WM MOATOTOBJICHHBIE BUXPEBbIE TPYOKH M HMX
cOoopku. BuxpeBble TpyOKH HMMEIOT HWJIMHAPUYECKYIO WM KOHYCOOOpa3HYIO
¢dbopmy, usroroBieHsl U3 KopposuecToiikux kK UFg MaTepualioB Wi 3aliuiieHbl
MOKPBITUEM M3 TAKMX MaTepuajoB M uMeroT auamerp or 0,5 cm no 4 cMm npu
OTHOLICHUM UIMHBI K auametrpy 20:1 uimm MeHee, a Takke OJHO Wiu Oosee
TaHT€HIMAJIFHOE BXOJHOE OTBepcTHE. TpyOKH MOTYT OBITH OCHAIIEHBI OTBOJAMH

COIINIOBOI'O THIIa HA OJHOM HJIM Ha 000ux KOHIIax.
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5.5.3.

5.54.

5.5.5.

5.5.6.

[NOACHUTEJIBHOE 3AMEYAHUE

[IutarenpHBIN Ta3 MOCTYyNaeT B BUXPEBYIO TPYOKYy MO KacaTeIbHOM C OIHOTO
KOHIIAa WJIM dYepe3 3aKpyuyMBAIOIIME JIONATKU WJIM Yepe3 MHOTOYHCICHHbIE
TaHT€HIIMAJIbHBIE BXO/IHbIE OTBEPCTUS BJIOJIb TPYOKH.

Komnpeccopsl 1 ra3onyBku

CreuuanbHO NMpeAHAa3HAUYEHHBbIE WM TOJTOTOBJICHHBIE OCEBbIC, HEHTPUDYKHbIE
win  o0ObeMHBIE  KOMIIPECCOPHl ~ WMJM  Ta30AyBKH, HW3TOTOBJIEHHBIE U3
kopposuectoiikux kK UF¢ mMatepuanoB, Wi 3alIMIIECHHBIE MOKPBITHEM M3 TAKUX
MaTepHaJIOB, MPOU3BOAUTEILHOCTBIO HA BXOAE 2 M’/MHH WM 6olee cMecH UFs u

HeCyIero raza (BOJOpO WIIA TEIHi).
[MOACHUTEJIbBHOE 3AMEYAHUE

Takue KOMIpeccopsl W Ta30yBKH OOBIYHO MMEIOT Tepenaja naaBieHus ot 1,2:1
1o 6:1.

YioTHeHus Bpalaimxcs BajoB

CrneuuanbHO  mpeAHa3HAUEHHbIE  WJIM  TOJATOTOBJIGHHBIE  YIUIOTHEHHS
BpAIllAlOIIMXCs BAaJOB, YCTAHOBJICHHbIE HA CTOPOHE MOJIa4M M HA CTOPOHE BBIXOJ1a
JUIS YIUIOTHEHMSI Bajla, COEIUHSIONIETO POTOP KOMIIPECCOpa UM POTOP T'a301yBKU
C MPUBOJAHBIM JIBUTaTelIeM, C TeM YTOObI 00ECIIeYUTh HAJEKHYIO0 TepMETHU3AIIHIO,
MPEIOTBPALIAIOIYIO BBIXOJI TEXHOJOTHYECKOIO ra3a Wi HaTeKaHWe BO3/yXa WU
VIUTOTHSIIOIIETO ra3a BO BHYTPEHHIOI KaMmepy KOMIIpeccopa WM Ta30AyBKH,
KoTopas 3anojHeHa cmecbto UF¢ u Hecyiero rasa.

Ten1000MeHHUKHI AJIA OXJIQXKIACHUSA ra3a

CrneuuanbHO TpeqHA3HAYCHHbIE WM  IOATOTOBJIEHHBIE TEMJIOOOMEHHHKH,
M3rOTOBJIEHHBIE W3 Koppo3uecToilkux kK UFg MaTepuanoB wiau 3aliuiieHHbIC
MOKPBITUEM U3 TAKUX MATEPHAJIOB.

Koxyxu pa3nensirommx 3JieMeHTOB

CreunanbHO TpeqHA3HAYEHHbIE WJIM IMOATOTOBJICHHBIE KOXYXH Pa3elsiomnxX
AJIEMEHTOB, M3TOTOBJIEHHbIE U3 KopposuecTokux k UFg MarepuanoB wunum
3aIUIICHHBIX TOKPBITHEM M3 TaKUX MAaTepuasoB, ISl TOMEUICHUS B HUX
BUXPEBBIX TPYOOK WII Pa3AeNUTENbHBIX COMEIL.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTU KOXKYXU MOTYT MPEACTABIATH COOOW IMIMHIPUYECKUE KaMepbl TUaMETPOM
6omnee 300 MM u JurHON 6071ee 900 MM HUITH TIPSMOYTOJIBHBIE KaMEPhl CPAaBHUMBIX
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5.5.7.

5.5.8.

5.5.9.

pasMEpoB U MOT'yT OBITE npeaHa3HauYCHbI JJIs1 YCTAHOBKHW B T'OPHU30HTAJIbHOM HJIN

BCPTUKAJIbBHOM ITOJIOKCHUMU.
CucremMbl mogauu/cucreMsbl 0TBOAA ''mpoaykTa' u "XBoCcTOB"

CrneunanbHO TIpeAHA3HAUYEHHBIE WM  IOJATOTOBJIEHHBIE TEXHOJOTHYECKUE
cucTeMbl WK 000py0BaHuE I 000TaTUTEIBHBIX YCTAHOBOK, U3TOTOBJICHHBIC U3
Kopposuectokux Kk UFs mMaTepualoB MM 3allUIIEHHBIX ITOKPBITUEM U3 TAKUX

MaTCpuraIOB, BKIIIOYAIOMIHC:

a) MUTAIONINE ABTOKJIABBI, IEYM WM CHUCTEMBI, HCIIOJIb3yeMbIe IS IOJaun
UF¢ nns mporiecca oboraiieHus;

b)  nmecyOnuMaropbl (WM XOJOJHBIC JIOBYIIKH), HUCHOJB3YeMbIE  JUIS
BeIBeieHus Harpetoro UFg u3 mporiecca oboraimeHus Uit MOCIeTyIOIero
NepeMEIICHHUS;

C) CTAHIIUU OTBEPXKICHUS WM CXKIWKCHUsI, MCIOJIb3yeMble ISl BBIBEIICHUS
UF¢ u3 nporiecca oboramenust myreM cxatus u nepeBona UFg B xkuakyro

WM TBEpayIo hopmy;

d) CTaHIMM "mpoaykTa'" winm "XBOCTOB', MCIONB3yeMbIE ISl NEPEMEILECHUS
UF¢ B KOHTEHHEPBI.

CucreMbl KOJLUIEKTOPHBIX TPYOONIPOBO/I0B

CrennanbHO NpeIHAa3HAUYEHHBIE WM TMOJATOTOBIIEHHBIE CUCTEMBI KOJUIEKTOPHBIX
TpyOONpOBOIOB, U3rOTOBIEHHBIE M3 Kopposuectoikux k UFs marepuanoB wiu
3aIUIICHHBIE MOKPBITUEM U3 TAKUX MaTepuasos, i yaepxkanus UF¢ BHyTpu
a’pOJMHAMUYECKHUX KacCKaZoB. JTa CeTh TPyOOIpPOBOJOB OOBIYHO NPEACTABISIET
coboii cuctemy C "MBOMHBIM" KOJJICKTOPOM, TZie KaKAbI KackajJ WM TpyIa
KaCKaJIoB COEJMHEHBI C KAX/IbIM U3 KOJIJIEKTOPOB.

BakyymHbIe cucTeMbI M HACOCHI

a) CpoeuManpHO TNpEJHA3HAUYECHHBIE WJIM IOATOTOBICHHBIE BaKyyMHbIE
CUCTEMBI, IIPOU3BOJAUTEIBLHOCTBIO HA BXOJE 5 M/MUH HiH Gojiee, COCTOSIIHE U3
BAaKyyMHBIX MAarucTpajiei, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAacOCOB, U
npeaHa3HaueHHbIe Ui paboThl B coaepxkaniux UFg ra3oBbIX cpemax.

b)  BakyyMmHbIe Hacochl, crienuaibHO MpeAHa3HAYEHHbIE WIN MOATOTOBICHHBIE
s pabotel B conepxkammx UFg ra3oBbIX cpegax W M3TOTOBJICHHBIE U3
koppo3uecToiikux k UFg maTepuanoB wiau 3allMIIEHHbIC MOKPHITUEM M3 TAKUX
MaTepuajoB. B 3Tux Hacocax MOTYT HCIOJIb30BAaThCs (PTOPHUCTO-YTIEPOIAHBIE
VIUTOTHEHUSI U CHIEIUANIbHBIE pab0yme KUIKOCTH.
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5.5.10.

5.5.11.

5.5.12.

CrnenunanbHble CTONOPHbIE M PeryJHpYyoIMe KJIanaHbl

CnenuanpHble  MpEJHA3HAUYCHHBIE WM  TIOJATOTOBJICHHBIE  PYYHBIC  WJIH
ABTOMATUYECKHUE CTOTIOPHBIE M PETYIHPYIONIUE KiamaHbl CHUIBL()OHHOTO THIIA,
M3rOTOBJIEHHBIE W3 Koppo3uecToMkux K UFg MarepuasioB wiau 3alluiIeHHbIC
MOKPBITHEM U3 TaKUX MaTepuanon, nuameTpom oT 40 go 1500 MM 111 MOHTaxa B
OCHOBHBIX UM BCIIOMOTATEIIbHBIX CHCTEMax YCTAHOBOK a’pPOJIMHAMHYECKOTO
oOoralteHus.

Macc-cniektpomeTpbl/ucTounnk HoHOB 1Js1 UFg

CnenuanpbHO TpeJHA3HAUYCHHBIE WM  IOJATOTOBJICHHBIE MAarHUTHBIC HWJIH
KBaJPYIOJbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSIMON OTOOP
mpo0 moaBaeMor Macchl, "mpoaykTa” win "XBOCTOB" U3 ra3oBbIX MOTOKOB UF¢ 1

oOJaaroniye MOJIHBIM HAOOPOM CIICIYIOIINX XapaKTePUCTHUK:
1.  ynmenbHas paspermaromias cnocoOHOCTh 10 Macce cBbite 320;

2. COACPKAT NICTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIW MOHEIIA NI

3aIIMIIEHHBIC TOKPHITHEM U3 HUX, MM HUKEINPOBAHHBIC;
3. coJiepKaT MOHU3ALMOHHBIE HCTOYHUKH ¢ 60MOapIMPOBKOIl 3JI€KTPOHAMU;
4. coziepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl NU30TOIHOTO aHAJIH3A.
Cucremsbl otaesenust UFq ot Hecyiero rasza

CHGHI/I&J’IBHO nNpeaAHa3HAUYCHHBIC WKW  IOATOTOBJIICHHBIC  TCXHOJIOTHYCCKUEC

cuctemsl 1yt otaenenus UFg oT Hecymero ra3a (Bogopo/ia uiu Teius).
IMOSJACHUTEJILHOE 3AMEYAHUE

OTH CHCTEMBI MpeAHa3HauyeHbl sl cokpaiieHus conaepxkanusi UFg B Hecyliem
ra3e J0 OJHOM YacTH Ha MWUIMOH WJIM MEHEe M MOTYT BKJIIOYaTh TaKOe
o0opyaoBaHuE, KakK:

a) KPHOTCHHBIE TEIUIOOOMEHHUKH M KPHUOCENapaTophl, CIOCOOHBIE CO3/1aBaTh
temreparypsi -120°C win Menee, win

b) 0JIOKM KPUOTEHHOTO OXJIAXKICHUS, CITIOCOOHBIE CO3/1aBaTh TEMIIEPATYPHI
-120°C unu MeHee, nnu

C) OJIOKH pa3feTUTEIbHBIX COIEN WM BUXPEBBIX TPYOOK st otneneHust UFg

OT HCCYLICTO rasa, uji

d)  xomogmsie noBymku UFg, cnocoGHbie co3naBarh TeMneparypsl -20°C wiau
MEHee.
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5.6.

CnenajbHoO NnpeJIHa3HA4YeHHble WJM  NOATOTOBJECHHbIE  CHCTEMBI,
000pyl0BaHMEe W KOMIIOHEHTHI /Jsi HCHOJb30BAHMS HA YCTaHOBKax
XHMHYECKOro 00MeHA UJIM HOHOOOMEHHOI0 000ranieHus

BBOJIHOE 3AMEYAHUWE

HesnauntenbHoe pa3iauyme M30TOIMOB ypaHa IO Macce MPUBOIUT K HEOOIBIINM
W3MEHEHUSM B  PABHOBECHHM XHUMHUYECKHUX  PEAKIUH, KOTOpPhIE MOTYT
WCIIOTh30BAaThCsl B KAue€CTBE OCHOBBI IS pa3/elieHUs H30TOMOB. Y CIIEIIHO
pa3paboTaHO JIBa MpoIecca: KUIAKOCTHO-)KUIKOCTHBIH XUMHUYECKHA OOMEH W
TBEPI0-’)KUIKOCTHBI HOHHBIN OOMEH.

B mpormecce XHUIAKOCTHO-KMIKOCTHOTO XHUMHUYECKOTO OOMEHa B TPOTHUBOTOKE
MPOUCXOIUT B3aUMOJICHCTBUE HECMEIIMBAIOLINXCS KUAKUX (a3 (BOAHBIX WIH
OpPraHUYECKHX), YTO MPHUBOAUT K HPQPEKTy KacKaJWpOBAHHUS ThICAY CTaAUN
pasnenenusa. BopgHas (asza cocrouT M3 XJOpHIa ypaHa B PacTBOPE COJISTHOM
KHUCJIOTBI; OpraHuyeckas (pasa COCTOMT M3 3KCTpareHTa, COAEPIKaIlero XJIOpH
ypaHa B OpPraHUYECKOM pacTBOPHUTEIIE. KonraktHpiMu ~ ¢unbTpamu B
pa3AeIUTEIbHOM KacKaJe MOTYT SIBIATHCS KHJIKOCTHO-KUJKOCTHBIE OOMEHHBIE
KOJIOHHBI (Takue, KaK HMMITYJbCHbIE KOJOHHBI C CETYaThIMU TapelKaMHu) WU
KHUJIKOCTHbIE LEHTpU(YXKHbIE KOHTaKkTHble GmiIbTpel. Ha o0oux KoHIax
pa3AeIUTEIbHOrO Kackala B IENsX oOecreueHus peduiokca Ha KaXIOM KOHIIE
HEOOXOAMMBI XUMHMUYECKHE TMpeBpalleHus] (OKUCIEHHE W BOCCTAaHOBJICHHUE).
I'maBHast 3a7a4ya KOHCTPYKLIMU COCTOUT B TOM, YTOOBI HE JIOIYCTUTh 3arps3HEHHUs
TEXHOJIOTUYECKUX IMOTOKOB HEKOTOPHIMH MOHAMHM METAIOB. B cBs3u ¢ 3TUM
UCTOJB3YIOTCS TUIACTUKOBBIC, MOKPBITHIE IUIACTUKOM (BKIIIOYas HpPUMEHEHHE
(TOPUPOBAHHBIX YIJIEBOJAOPOAHBIX IOJMMEPOB) W/MIU TOKPBITBIE CTEKIOM
KOJIOHHBI ¥ TPYOOTIPOBO/IBI.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM TIpoIecce OO0OTalleHHe IOCTHTaeTCs
MOCPEICTBOM aJICOpPOIIMK/AECOPOIIMU ypaHa Ha CIEIHAIbHOM, OYEHb OBICTPO
NEHCTBYIOIEH HMOHOOOMEHHOW cMose WM ajacopoente. PacTBop ypana B
COJSIHOM KHCIIOT€ W JpYrHe XHMHUYECKHE pPEarcHThl MPOIYCKAIOTCS Yepes
WIMHAPUYIECKHE 000TaTUTEIbHBIE KOJIOHHBI, COJACPIKAIINe YIJIOTHEHHBIC CIIOU
amcopoOenTa. [ momnepkaHus HEMPEPBIBHOCTH Mpoiiecca He0OX0qMMa CUCTeMa
pedirokca B LENsSX BBICBOOOXKIEHHUS ypaHa M3 afcopOeHTa oOpaTHO B >KHIKUHN
MOTOK, C TeM YTOOBI MOXHO ObUIO coOpaTh "mpoaykt" u "XBocThl". ITO
JIOCTHTACTCS IyTEM HCIIOJIb30BAHMS IMOAXOMSIIMX XUMHUYECKAX pearcHTOB
BOCCTAHOBJICHHSI/OKUCIICHUS,  KOTOPHIE  IOJIHOCTBIO  PETeHEPUPYIOTCS B
pa3fenbHBIX BHENIHUX METJISAX U KOTOPBIE MOTYT YaCTHYHO PEreHEpUPOBATHCS B
CaMHX W30TOMHBIX pa3/ICIUTEIbHBIX KOJOHHAaX. [IpucyrcTBHE B Iporecce
rOpsiYUX KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOW KHCIIOTHI TpeOyeT, UYTOOBI
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5.6.1.

5.6.2.

5.6.3.

o0opyaoBaHue ObIJIO HW3TOTOBJIEHO U3  CHEHMAIBHBIX  KOPPO3HUECTOMKHX

MaTCpHraJIOB WX 3allIUIIICHO MTOKPBITHUEM U3 TAKUX MATCPUATIOB.
KUIAKOCTHO-KHAKOCTHbIe 00MeHHbIe KOJJOHHBI (XUMUYeCKHd 00MeH)

[TpoTHBOTOYHBIE KHIKOCTHO-KUJAKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MEXaHUYECKUH CHJIOBOM BBOJ (T.€. MMIIYJIbCHBIE KOJOHHBI C CETYaTbIMHU
TapeyKaMU, KOJIOHHBI C TapeJIKaMH, COBEpLIAIOIIMMU BO3BPATHO NOCTYNATEIbHBIE
JBYKEHUS], U KOJIOHHBI C BHYTPEHHUMH TYPOMHHBIMU CMECUTEIISIMU ), CIICIIHATILHO
npeJHasHauUeHHbIE WM  TOATOTOBJICHHBIE Ui oOOrameHust ypaHa c
UCTOJb30BAHUEM TIpOLeCCa XMMHUYECKOro OOMEHa. Jis  KOoppo3HOHHOM
YCTOMUMBOCTH K KOHLIEHTPUPOBAaHHBIM pPAacTBOpPaM COJSHOM KHCIOTHI 3TH
KOJOHHBl M WX BHYTPEHHUE KOMIIOHEHTBl M3TOTOBJIEHBl M3 TOAXOASIINX
IUTACTUKOBBIX ~MaTepuanoB (TakuX, Kak (TOPUPOBAHHBIE YIIIEBOJAOPOJIHBIC
IIOJINMEPBI) WM CTEKJIA WM 3aIIMIIEHbl MOKPBITUEM M3 TaKMX MaTEpUalIOB.
KosnonHbl cnpoektupoBansl Ha KopoTkoe (30 cekyHA WM MeHee) Bpems
IIPOXOKIEHUS B KaCKaJe.

HenTpudy:Kkubie JKMJIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE buabTpbI
(XuMHUYecKHid 00MeH)

LlenTpudyKHBIE >KUIKOCTHO-XHIKOCTHBIC KOHTAaKTHBIC (DHIBTPHI, CHEIHATBLHO
npeqHa3sHAauYeHHbIE WM TIOATOTOBJICHHBIE Uil OOOramieHus ypaHa C
UCTIOJB30BAHUEM TIpOIlecca XUMHUYECKOro OOMeHa. B Takmx KOHTAaKTHBIX
GWIbTpax WCIONB3YeTCs BpallCHHE ISl TONYYEHHS] OPTraHMYECKHX M IKUIKHX
MIOTOKOB, a 3aTeM IIEHTPOOEKHAsI Cuiia Juis pasaeicHus ¢a3. s Koppo3nOHHOU
CTOMKOCTH K KOHIIEHTPHUPOBAHHBIM PAcTBOPaM COJITHOW KHCJIOTHI KOHTaKTHBIC
GWIBTPBl M3rOTABIMBAIOTCS M3 COOTBETCTBYIOIIMX IUIACTUKOBBIX MaTepHajoB
(Takux, Kak (TOPUPOBAHHBIC YTIIEBOJOPOIHBIC TMOJTMMEPHI) MM TOKPHIBAIOTCS
UMHU Wk cTekiioM. lleHTpudyKHbBIE KOHTAaKTHBIE (DMIBTPHI CIIPOSKTUPOBAHBI HA
kopoTkoe (30 cexyH]1 U MeHee) BpeMsl TIPOXOK/ICHUS B KacKaJie.

Cucrembl 1 000pyA0BaHuUeE /51 BOCCTAHOBJICHHUSI YPaHAa (XMMHU4YECKUIT 00MeH)

a) CpoeuManpHO  IpEelHAa3HAUEHHblE  WIM  IOJATOTOBJIEHHBIE  AYEHKHU
IEKTPOXUMHUYECKOIO BOCCTAHOBJICHUS Uil BOCCTAHOBIICHHsI ypaHa U3 OJHOIO
BAJIEHTHOT'O COCTOSIHMS B JIPYroe B IIESX 00OraleHus ypaHa ¢ UCIIOIb30BaHUEM
npoliecca XMMUYecKoro ooMeHa. MarepHaibl siueeK, HaXOsIuecs: B KOHTAKTE C
TEXHOJIOTUYECKUMHU  pPacTBOPAMHU, JIOJDKHBI OBITh  KOPPO3UECTOMKHMH K

KOHICHTPUPOBAHHBIM paCTBOpaM COJITHOM KUCJIOTHI.
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5.6.4.

[NOACHUTEJIBHOE 3AMEYAHUE

Katomublii oTcek sSYeMKN NOKEH OBITh CIPOSKTHPOBAH TaKUM 0Opa3oM, YTOOBI
MPEJOTBPATUTH MOBTOPHOE OKHUCIICHHE ypaHa 110 Ooyiee BBHICOKOTO BaJCHTHOTO
coctostHusl.  JIIsl yAepskaHUsl ypaHa B KaTOTHOM OTCEKE sYeiKa MOXKET MMETh
HETMPOHHIIAEMYIO THadparMeHHYI0O MEMOpaHy, NU3TOTOBICHHYIO M3 CIEIHATLHOTO
KaTHOHHOOOMEHHOTO Marepuana.  Karomx COCTOMT W3 COOTBETCTBYIOIIETO

TBEPAOr0 MPOBOJAHHKA, TAKOTO, KaK rpadur.

b) CHCI_[I/IaJIBHO MNpCeaAHAa3HAYCHHLIC MJIM MOATOTOBJIICHHBIC CUCTCMbI IJIA
+4

u3BinedueHuss U~ U3 OpPraHUYeCcKOro IIOTOKA, PETYJIMPOBAaHUSA KOHLEHTpaUuu

KHCJIOTBI U JJId 3allOJIHCHUA SYCCK JBJICKTPOXHMMUUCCKOTO BOCCTAHOBJICHHA Ha

IIPOU3BOJCTBEHHOM BBIXOJIE€ KACKaa.
I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST W3 OOOPYAOBAaHMS S3KCTPAKIMH PACTBOPHUTEIEM IS
orronkr U™ U3 oprammueckoro MmoTtoka B KHAKHI PAcTBOpP, 0GOPYLOBAHHS
BBIMAPUBAHUS /MU JPYroro oO0OpyIOBaHMS JUISL JOCTHXXCHHS PETryJIUPOBKU U
KOHTPOJISI BOJOPOJHOTO TOKa3aTens, a TakKe HACOCOB MJIM JPYIHX YCTPOMCTB
nepeHoca JUIsl 3aloJHEHHMS SYeeK DJIEKTPOXUMHYECKOTO BOCCTAHOBIICHHS.
OcHoBHas 3a/1a4a KOHCTPYKLIMU COCTOUT B TOM, YTOOBI M30€XaTb 3arpsa3HEHHUs
MOTOKA JKUAKOCTH HOHAMHM HEKOTOPhIX MeTauioB. (renoBarenbHO, T€ 4YacTd
000pYZOBaHUS CHUCTEMBI, KOTOPbIE HAaXOAATCA B KOHTAKTE C TEXHOJIOTUYECKUM
MOTOKOM, H3TOTABIUBAIOTCSI W3 COOTBETCTBYIOUIMX MaTepUaNoB (TakuX, Kak
CTEKJIO, (PTOPUPOBAHHBIC YIJIECBOAOPOAHBIE MOJIMMEPHI, Cyab(ar moiaudeHuna,
cynbhoH monmdPuUpa W TMPONMUTAHHBIA CMOJNOH TpaduT) HIM 3aLIUIIEHBI

MOKPBITUECM U3 TAKUX MATCPUATIOB.
CucremMbl NOATOTOBKHM NMUTAHNUSA (XMMHYECKUI 00MeH)

CrnennanbHO  NpeAHA3HAUYEHHbIE  WJIM  IMOATOTOBJIEHHBIE  CHUCTEMBl  JUIS
IIPOU3BOJCTBA MUTATEIBHBIX PAaCTBOPOB XJIOPUAA YPaHA BBICOKOW YUCTOTBI IS

YCTaHOBOK I10 pa3JeJIeHUIO H30TOMOB YpaHa METOIOM XMMHUYECKOT0 0OMEHa.
I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOSIT U3 OO0OpYIOBaHMA JJsl PACTBOPEHMS, SKCTPAKIUU
pacTBOpUTENIeM H/HIM MOHOOOMEHHOrOo OO0OpYyJOBaHUS IJSl OYHMCTKH, a TaKXkKe
JJIEKTPOJIUTUYECKUX SYEEK IJIsI BOCCTAHOBIICHUS U wm U™ B U™, B smux
crcTeMax MPOU3BOISATCS PAaCTBOPHI XJIOPHIA YPaHa, B KOTOPBIX COAEPIKUTCS JTUIIb
HECKOJIbKO YacTell Ha MHJUIMOH METAJUIMYECKHX BKIIOUEHHH, TaKHX, KaK XpoM,
Kene3o, BaHaIui, MOJIMOACH M JAPYrHX JBYXBAICHTHBIX HX KAaTHOHOB WU
KaTHOHOB C OojblIeil BaJeHTHOCThIO.  KOHCTPYKIIMOHHBIE MaTepuasbl JUis

-~ +3 -~
AJIEMEHTOB CHUCTEMbI, B KOTOpoil oOpabareiBaercsi U~ BBICOKOH YHCTOTHI,
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5.6.5.

5.6.6.

5.6.7.

BKJIIOYAIOT CTEKJIO, (PTOpUpOBaHHBIC YIJIEBOJOPOJIHBIC MOJUMEPHI, TIpadur,
MOKPBITHIA TOJIUBHHUI-CYIb(PATHBIM WU MOTUIPHUP-CYIb(YOHHBIM TUIACTUKOM U

IIPOIUTAHHBIA CMOJIOM.
CucreMbl OKHCJIEHUS] YPaHa (XUMHYECKH 00MeH)

CrennanbHO NpeaHa3HAYEHHbIE WU MOATOTOBICHHBIE CUCTEMBI I OKUCICHUS
+ +

U” B U™ BO3BpAIlEHN B KaCKaJ pasfeicHus U30TOIOB ypaHa B IPOLECCE

o0oraieHust MeToJJOM XUMHUYECKOT0 OOMEHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE
OTHU CUCTEMBI MOTYT BKJIIOYaTh TAKHE 3JIEMEHTBHI, KaK:

a) o0opynoBaHUe I KOHTAaKTHPOBAHHS XJIOpa M KHCIOPOAAa C BOTHBIMHU
s droenTaMu U3 O0OpPYMOBAaHMS pa3CCHUS HW30TOMOB W DKCTPAKIIHMH
00pazoBaBIIerocs U™ B  oGcxHCHHBIH OpraHMYECKHMH  MOTOK,
BO3BPAIIAIOIIUICS U3 MPOU3BOACTBEHHOTIO BBIX0/Ia KACKA/Ia;

b)  obopymoBaHue, KOTOpPOE OTHEISICT BOAY OT COJITHON KHCIIOTHI, YTOOBI BOJIA
1 KOHLOCHTPUPOBAHHAA COJIsIHAs KHUCJIOTa MOTJIA 6]:1 GBITB BHOBb BBCJCHEI B

IMponecC B HY)KHBIX MECTaX.

BricTpo pearupyronmme HOHO0OOMEHHbIE CMOJIbI/aICOPOEHTHI (MOHHbI 00MEH)

bricTpo pearupyronyie HOHOOOMEHHBIE CMOJIBI WM aJCOPOEHTHI, CHEIHAbHO
MpelHa3HauYeHHble WM  [OATOTOBJEHHbIE JUIg  OOOraiieHus ypaHa C
UCIOJIb30BAHUEM TMpoIllecca HOHHOTO OOMEHa, BKJIIOYash MOPUCTBIE CMOJIbI
MaKpOCET4YaToON CTPYKTYphl U/UIU MEMOpaHHbIE CTPYKTYPHhI, B KOTOPHIX aKTUBHbIE
TpYNIbl XWMHUYECKOTO OOMEHa OrpaHMYeHbl TOKPHITUEM Ha TOBEPXHOCTH
HEAKTUBHON TMOPUCTOM BCIOMOTATEIbHON CTPYKTYpBI, U JAPYTHME KOMIIO3UTHBIC
CTPYKTYpHl B JI000¥ mpuemiieMor (opme, BKIIOYAs YaCTHI[I BOJOKOH. OTH
MOHOOOMEHHBIE CMOJIBI/aCOPOCHTHI MMEIOT auaMeTphl 0,2 MM WIM MeHee H
JNOJKHBI ~ OBITh  XMMHUYECKHM CTOMKMMH TI0 OTHOUIEHHIO K pacTBOpam
KOHIEHTPUPOBAHHOW COJISTHOM KHUCIOTBI, a TaKKe JOCTaTOYHO MPOYHBI
($bu3UYecKH, ¢ TeM YTOOBI UX CBOMCTBA HE YXYAIIAIUCh B OOMEHHBIX KOJIOHHAX.
CMmonbl/ancopOeHThl CHEUalbHO MpPeJHA3HAYECHbl [JS TMOJYYeHHUS KHHETHKHU
OYCHb OBICTPOrO0 OOMEHa H30TOIOB ypaHa (UIMTEIBHOCTH IMOJIyoOMEHa MeHee
10 cexynm) u 00J1a1alI0T BO3MOXXHOCTBIO padOTaTh MPU TEMIIEpaType B AHAMa30HE
ot 100°C o 200°C.

HNonoo0MeHHBbIe KOJIOHHBI (MOHHBI 00MEH)

[Hunuaapudeckue KoOJOHHBI auameTpoM Oosiee 1000 MM juist  yaepskaHust |
MOAJICPXKAHUSI ~ 3alOJHEHHBIX  CJIOCB  HMOHOOOMEHHBIX  CMOJI/aJIcCOPOCHTOB,
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5.6.8.

5.7.

CIeUUANbHO MpeJHa3HAUYCHHbIC WM MOATOTOBIICHHBIE Ui 0OOTAIleHUsI ypaHa ¢
UCTOJIb30BAHNEM HMOHOOOMEHHOIO mporecca. ITH KOJOHHBI HM3TOTOBJIEHBI U3
MaTepuaioB (TaKMX, Kak THUTaH WM (TOPUPOBAHHBIC YIIIEBOJOPOJIHBIC
IIOJINMEPBHI), CTOMKHX K KOppo3uy, BBI3BIBAEMOU pacTBOpaMu
KOHIICHTPUPOBAHHOW COJITHOW KHUCIJIOTBHI, WM 3aLIUIIEHBI MTOKPHITUEM U3 TaKHX
MaTepHalioB U CIOCOOHBI paboTaTh npu Temmeparype B auanazone ot 100°C no
200°C u naBnenuu Boitre 0,7 MIa (102 ¢pyHT/KB. q10iim).

HNonooOMeHHbIE cucTeMbl peduiloKkca (MOHHbII 00MeH)

a) CoeunasbHO  MpeJHA3HAYCHHbIE WM TOATOTOBJICHHBIE  CHCTEMBI
XUMHUYECKOTO0  WJIM  DJIEKTPOXMMHUYECKOTO  BOCCTAHOBJICHHMS IS
perenepanuu pearenrta(oB) XUMHYECKOTO BOCCTAHOBJIEHUS,

UCTIONBE3YeMOro(bIX) B KACKaJgaX HOHOOOMEHHOTO O0OTaIeHH sl ypaHa.

b) CroenuanbHO  TpeJHA3HAYCHHBIE WM  TOATOTOBJICHHBIE  CHCTEMBI
XUMHYECKOTO WJIM AJIEKTPOXUMHUYECKOTO OKHCICHHS ISl pEereHepamuu
peareHTa(0B) XMMHUYECKOTO OKHCIICHHS, MCIOJb3yeMOro(blX) B KacKaJax

MOHOOOMEHHOTO 00OTaIeHHs ypaHa.
INOSJCHUTEJILHOE 3AMEYAHUE

B mpouecce moHooOMeHHOro oOoramieHus B KauecTBE BOCCTAHABIUBAIOLIETO
o ++

KATHOHA MOKET HCITOJIB30BAaThCS, HANpHMep, TpexBateHTHsi tntan (Ti"), u B

o

STOM Clydae BOCCTAHOBHTENbHAs CHCTeMa Oymger BepaGaTeiBath  Ti

-+
IMOCPEACTBOM BOCCTAHOBJICHUSA Ti 4.

B IIpoHeCcCce€ B KA4YECTBE OKHUCIHUTEIA MOXKET HMCIIOJIB30BaThCA, HAIIPUMED,
+3
TPEXBAJICHTHOEC XKEJIE30 (Fe ), U B O3TOM Ccliyda€ CHCTEMa OKHCIICHHUA 6y;[eT

+3 +2
BeIpabateiBath Fe'~ mocpencreom okucienus Fe' .

CrnenuajbHO NnpeaHasHA4YC¢HHbIC HJIN noaAroToOBJICHHBIC CHUCTEMBbI,
060pyn03aﬂne 4 KOMIIOHEHTBbI  1JIA HCIIOJIb30BaHUSA B J1a3€pPHBIX
o0oraTuTeJIbHbIX YCTAaHOBKax

BBOJHOE 3AMEYAHUNE

CyImecTByromuye CUCTEMBI ISl 00OTaTUTENBHBIX MPOILECCOB C MCIOIb30BAHUEM
Ja3epoB JIETATCS Ha JBE KaTETOpHH: Te, B KOTOPBIX pabouell cpemoil SBISIOTCS
mapbpl aTOMapHOTO ypaHa, U Te, B KOTOPHIX pabouell Cpemoil sIBISIOTCS Mapbl
ypaHOBOrO coerHeHus. OOIMMMU Ha3BaHUSAMU JUIS TAKUX TPOIECCOB SIBISTFOTCS:
nepBasi KaTeropusi - Jia3epHOE pa3elieHUE H30TOMOB MO METOIY aTOMapHbBIX
napoB (AVLIS wumu SILVA); Bropas kareropus - MOJICKYJISIPHBIM METOJ
nazepHoro paszaenenus uzoronoB (MLIS unu MOLIS) u xumuueckas peakius
MOCPEACTBOM HU30UpareiabHON 1Mo wm3oromam mnaszepHod aktuBanuu (CRISLA).
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5.7.1.

5.7.2.

Cuctemsbl, 000pyAOBaHNE U KOMIIOHEHTHI JUI YCTAaHOBOK JIa3€pHOT0 00OTaleHUs
BKJIIOYAIOT: @) YCTPOMCTBAa A MOJAuu MapoB METAUNIMYECKOro ypaHa (I
n30MpaTenbHON (POTOMOHU3AIMH) HIIM YCTPOMCTBA AJIS 110/1a4H TTApOB YPAaHOBOTO
coequHeHus (s GOTOAMCCOLMAIMM MM XMMHYECKOH  aKTHBAIMHN);
b) ycrpoiicTBa st cOopa 000TaIIEeHHOTO U 00ETHEHHOTO METAITUYECKOTO ypaHa
B KadyecTBe "MpoayKTa" 1 "XBOCTOB" B EPBOIl KATErOPHH U YCTPOUCTBA ISt cOopa
Pa3I0KEHHBIX WIH BBILIEIIINX U3 PEAKLUK COEIMHEHUN B KauecTBe "mpoayKTa" u
HEOOpabOTaHHOTO MaTepuajla B KauecTBe "XBOCTOB" BO BTOpPOW KaTeropuu;
c) pabouue Ja3epHbIe CHUCTEMBI JUIA HW30MPATEIBHOTO BO30YXKIEHUS H30TOIOB
ypana-235; u d) oGopynoBaHue I MOATOTOBKH M10/Ia4HM U KOHBEPCHH MPOAYKTA.
BcnenctBue ClIOXHOCTH CHEKTPOCKONIMM aTOMOB M COEIMHEHUH YpaHa MOKET
noTpeOoBaThCs  HMCIONBb30BaHUE JIOOOH M3 pAga MMEIOUIMXCS  JIa3ePHBIX

TEXHOJIOTHUN.
TTIOSJCHUTEJIBHOE 3AMEUYAHUME

MHorue "3 KOMIIOHEHTOB, IIEPEUMCIEHHBIX B JTOM pa3lele, BCTYNAlT B
HEINOCPEACTBEHHBIM KOHTAKT ¢ ITapaMy METAJUINYECKOI0 YPaHa U C )KUIKOCTBIO,
WJIA C TEXHOJIOTHYECKUM ra3zoMm, cocrosmuM u3 UFgs mnmu cmecu u3 UFq u napyrux
ra3oB. Bce MOBEpPXHOCTH, KOTOPbIE BCTYNAIOT B KOHTakT ¢ ypaHoMm uiau UFs,
IIOJIHOCTBIO M3TOTOBJIEHBI M3 KOPPO3UECTOMKUX MATEPUAIOB WM 3allMILEHbI
IIOKPBITUEM M3 TAKUX MarepuanoB. [[nsa memed paspena, OTHOCSIIETOCs K
KOMIIOHEHTaM 00OpyJOBaHUs JJIS JIa3epHOro 00OTralieHus, MaTepUuallbl, CTOUKHE
K KOpPpO3MM, BBI3BIBAEMOM IIapaMHU WJIH JKMAKOCTSIMH, COJAEpKaIIMMHU
METAJUIMYECKUN YpaH WM YPaHOBBIE CILIABBI, BKJIIOYAIOT IOKPBITHIA OKCHIOM
UTTpUs TpaduT U TaHTAJ; U MaTepHaJIbl, CTOHKUE K KOppo3uH, Bbi3biBaeMon UFg,
BKJIIOYAIOT MeEJb, HEPXKABEIOILYI CTajlb, AJIOMUHUN, aJlOMUHHUEBBIC CIUIABBI,
HUKENb WM CIUIaBbl, conepxamme 60% nHukens u Oonee, u croiikue Kk UFg
MOJTHOCTBIO (PTOPUPOBAHHBIE YTITIEBOJOPOTHBIE TIOJIUMEPHI.

Cucremsbl BbinapuBanus ypana (AVLIS)

CHGHI/IaHBHO HpeI[Ha?)Ha‘IeHHBIC NN IIOATOTOBJICHHBIC CHUCTCMBbI BBIHapI/IBaHI/ISI
ypaHa, KOTOpBIC COJCPKAT BBICOKOMOIIHBIC I[OJIOCOBBIC WJIM PAacCTPOBBIC
AJIEKTPOHHO-JIyYEBbIC MYIIKUA C TIEpeIaBacMON MOIIHOCTBIO Ha MHUILIEHb OoJjiee
2,5 kBt/cm.

Cucremsl U1 00padOTKH KUAKOMeTA/LIHYecKoro ypana (AVLIS)

CrnenuanbHO NMpeAHAa3HAYCHHBIE WM MOATOTOBICHHBIE CUCTEMBI JUIsI 00pabOTKU
KUJKOrO MeTajlla U1 pacIUIaBJICHHOIO YypaHa WIM YPaHOBBIX CILIABOB,

COCTOSIIINE U3 TUIJIEH U OXJIAXKIAIOIIEro 000PYAOBAHUS I THUTJICH.
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5.7.3.

5.7.4.

5.7.5.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnm u apyrue KOMIOHEHTHI 3TOM CHCTEMbI, KOTOpPbIE BCTYMAIOT B KOHTAKT C
paciiaBIeHHbIM ypaHOM WM YpPaHOBBIMHM  CIUIaBaMH, H3TOTOBJICHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKHUX MAaTE€pHalOB WJIM 3allUIICHHBIX MOKPBHITHEM
U3 Takux MarepuainoB. [Ipuemiemble MaTepuasbl BKIIOYAIOT TaHTAJ, MOKPHITHII
OKCHAOM  UTTpus  TpaduT, rpaduT, TOKPBITHIM  OKHCIAMU  JPYTUX
PEAKO3EMENbHBIX ATEMEHTOB WA UX CMECSMHU.

Arperatsl  1jsi  cOopa ''mpoaykra'" m  ''XBOCTOB'" MeTaNJIM4YeCKOro
ypana AVLIS)

CHGI_II/IaHBHO MNpEeaAHAa3HAYCHHLIC MWJIM TMOATIOTOBJICHHBIC arperarbl IJIs c60pa

"mpoaykTa" 1 "XBOCTOB" METAJUNIMYECKOTO ypaHa B XKHJIKOH MU TBEpIOi popme.
I[MTOACHUTEJIBHOE 3AMEYAHUE

KoMMoHEeHTHI 3THX arperatoB U3roTOBJICHBI U3 MaTepPHajIoB, CTOMKUX K HArPEBY U
KOPpO3HH, BbI3BIBAEMON MapaMU METAUIMYECKOTO YpaHa WU >KUIKOCTBIO, WU
3alIUIIEHBI MOKPBITHEM M3 TaKUX MaTepHUaioB (TaKUX, KaK MOKPBITHIA OKCHIOM
UTTpUS IpaduT WIK TaHTAJ) U MOTYT BKJIIOYaTh B ce0sl TPYOOIIPOBO/IbI, KIIAaHbI,
mryrepa, "xemnobda", BBOJBI, TEINIOOOMEHHUKHA W KOJUICKTOPHBIC TJIACTHHBI IS

MAarauTHOI0, 3JICKTPOCTATHUYCCKOI'0 NI JPYIrux MCTOAOB PA3ACIICHUS.
Ko:xkyxu pasaenureabHoro moayJsi (AVLIS)

CrennanbHO NpeqHa3HAYEHHbIE WJIM TMOJATOTOBJIEHHBIE IWJIMHIPUYECKUE WIIU
IPSIMOYTOJIbHbIE ~ KamMepbl JUIsl TOMEIIEHHs B HUX MCTOYHHMKA IapoB
METAJJINYECKOI0 YpaHa, AIEKTPOHHO-ITY4Y€BOM MyIIKU U KOJIJIEKTOPOB "MpoyKTa"

u "XBOCTOB".
ITOSCHUTEJILHOE 3AMEYAHUE

OTH  KOXyXM HUMEIT MHOXECTBO BXOAHBIX OTBEPCTHM A IOJAYU
JJIEKTPOIIUTAHUSA U BOJABI, OKHA JUIA JIA3EPHBIX IIy4KOB, COCIUHEHUN BaKyyMHBIX
HAaCcoOCOB, a TAaKXeE Ul JUAarHOCTMKUA M KOHTPOJISI KOHTPOJIBHO-U3MEPUTEIBHBIX
npubopoB. OHHM MMEIOT NMPHUCIOCOOJICHUS IJIi OTKPBITUS M 3aKPBITHS, YTOOBI

obecrieunTh 00CITy)KUBAaHHE BHYTPEHHUX KOMIIOHEHTOB.
CBepx3ByKoBbI€e paciiupuTenabHbie comaa (MLIS)

CrenuanbHO  NpeAHAa3HAYCHHbIE WMJIM  MOJTOTOBJICHHBIE  CBEPX3BYKOBBIC
pacimpuTenbHble coruta i oxaaxaeHus cmecet UFq n Hecymero raza go 150°K
UM HUXKeE U Kopposuectorkue Kk UFs.

30



5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koanexropsl npoaykra nsartudgropucroro ypana (MLIS)

CrenpanpHO TpeIHA3HAYCHHBIC WJIM ITOATOTOBIICHHBIE KOJUIEKTOPHI TBEPIOTO
npoaykra nstudropuctoro ypana (UFs), cocTosimme n3 QuiibTpa, KOJIIEKTOPOB
YIQPHOTO WJIM IUKIOHHOTO THITA MM UX COYETAaHUH M KOPPO3HECTOWKHE K Cpele
UFs/UFg.

Komnpeccopst UF¢/Hecymero raza (MLIS)

CrnenuanpHO TIpeIHA3HAYEHHBIC WU TOJITOTOBJICHHBIE KOMIIPECCOPHI I CMeCei
UFs 1 Hecylero ra3a g JJdTelibHo# skcruryatanuu B cpeae UFq. KoMmoHeHTs
9TUX KOMIIPECCOPOB, KOTOPBHIE BCTYMAlOT B KOHTAKT C HECYIIMM Ta30M,
W3rOTOBJIEHBI U3 Koppo3uecTokux K UFg MarepuanoB uWiauM 3allUILIECHBI
MMOKPBITHEM M3 TAKMX MAaTEpHaJIOB.

YniaorHenus: Bpamawmmxcs sajios (MLIS)

CreniuaabHO MpeaHa3HauYCHHBIC A0 IOJITOTOBJICHHBIE YIUTOTHEHUS
BpaIIalONINXCsl BAJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJa4d M Ha CTOPOHE BBIXOJ1a
JUIsl  YIUTOTHEHHWsS Bajla, COCIUHSAIOIICTO POTOP KOMIIpECCOpa € TPUBOIHBIM
JBUTATENEM, C TEeM 4TOOBl  OOECHeYWTh HANSKHYIO TepPMETH3AIMIO,
MPEAOTBPAIIAIONIYIO BBIXO/ TEXHOJOTUYECKOTO Ta3a WM HaTeKaHWE BO3AyXa WU
VIUTOTHSIIOIIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KOTopas 3arojiHeHa
cmecbto UFg u Hecymiero rasza.

Cucremsl gpropupoBanus (MLIS)

CrenuanpHO  TNpeaHa3HAUYEHHBIE WM TIOATOTOBJICHHBIE  CHUCTEMBI  JUIS
dbropupoBanust UFs (B TBepom coctosiaun) B UF (Ta3).

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cCUCTEMBI TIpeAHa3HaueHbl sl propupoBanus coopanHoro nmopomika UFs B
UF¢ B mensx mocneayromiero coopa B KOHTEHHEpaxX MPOAYKTa WM JIJIs TI01aYd B
ook MLIS nmns gomonmHuTenpHOTrO oOoramieHus. [lpw MpUMEHEHHH OIHOTO
noaxoja peaxkusi GropupoBaHHUs MOXKET OBITH 3aBeplIeHa B Mpeaesiax CHCTEMbI
pas3esieHns W30TOMOB, T/Ie MIET peaklus W HEMOCPEACTBEHHOE H3BJICUEHHUE M3
koJiekTopoB "mponykra'. Ilpu mpumenenuun apyroro noaxona nopomok UFs
MOXXET OBITh W3BJICUCH/TIEPEMEIIEH U3 KOJIJIEKTOPOB "MPOAYyKTa" B MOAXOASAIINI
peakTop (HampuMep, peakTop C IMCEBIOOXKIKEHHBIM CIIOEM KaTalu3aropa,
TeIMKOMIANIBHBIA PEaKkTOp WJIM JKapoBas OamrHs) B mensx (ropupoBanus. B
000ouX cllydasx HCIOJIB3YeTCsl 00OpyIOBaHME ISl XpaHEHUsS W TmepeHoca (ropa
(wm  Apyrux mnpuemIieMbIX (TOPHUPYIONIUX peareHToB) W i cbopa u
nepenoca UFg.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnekTpomerpsl/ucTroudnuku nonoB UF6 (MLIS)

CrnenuanpbHO TpeJHA3HAUYCHHBIE WM  TOJATOTOBJICHHBIE MAarHUTHBIC HWJIH
KBaJPYIOJbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOM3BOIUTH MPSIMON OTOOP
mpo0 moaBaeMoi Macchl, "mpoaykTa" uiam "XBocToB" 3 razoBbix MoTokoB UF u
oOJafaroniye moJIHBIM HAOOPOM CIICIYIOIINX XapaKTePUCTHUK:

1. yaelbHas pa3pelarolas CliocoOHOCTh 1Mo Macce cBbie 320;

2. COACPKAT NICTOYHUKHU MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIW MOHEIIA NI
3alIMIICHHBIC ITOKPBITUEM M3 HUX, UJIKN HUKCIIMPOBAHHLIC,

3. coJiepKaT MOHU3ALMOHHBIE HCTOYHUKH ¢ 60MOapIMpPOBKOIl 3JI€KTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOIHYIO /I M30TOITHOTO aHaJIn3a.
Cucrembl nogaun/cucremMsl 0TBoAa '"'mpoaykra' u "xsocroB' (MLIS)

CrneuuanbHO TpeAHA3HAUYEHHbIE WM  TOJATOTOBJICHHBIE TEXHOJOTUYECKUE
CUCTEMBI WJIK 000pyA0BaHUE AJisi 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3
kopposuecToiiknx k UFs MarepuasioB, Wiy 3alMIIEHHBIX MOKPHITUEM U3 TAKUX
MaTepuasoB, BKIIOYAIOIIHE:

a) MUTAIOMKUC aBTOKJIABBI, NICUU HJIM CHCTCMbI, UCIOJB3YCMbBIC JIA MMOAA4Yr

UF; ans mporiecca o0oraiieHus;

b)  mecybmumaropsl (WM XOJIOAHBIE  JIOBYIIKHM), HCIOJIb3yeMble IS
BeiBesieHHsT HarpeToro UFg u3 mporiecca oOorameHust UTsl TOCIIEAYIOIIETro
nepeMeIeHHS;

C) CTaHIOUUN OTBCPKACHUA W CHKWKCHUA, HUCIIOJBb3YCMBIC IJId BBIBCACHUSA

UFs u3 mpomecca oboramieHust myreM cxarus u nepeBoga UFg B xKuIKyIO
WIN TBEPAYIO GpopMmy;

d) cTaHiuu '"mpoaykta" wiM "XBOCTOB", MCHOJIb3YEMBIE ISl MEPEMEILICHUS
UF¢ B KOHTEHHEPHI.

Cucrembl otaenennst UFg ot Hecymero raza (MLIS)

CrnenuasibHO TpEIHA3HAYCHHBIC WJIM  TOJTOTOBJICHHBIE TEXHOJOTHYECKHUE
cuctembl miisa otneneHust UFg ot Hecymero raza. Hecymum razom moxkeT ObITh
a30T, aproH WIM APYTrou ras.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTU CUCTEMBI MOTYT BKJIIOYAaTh TaKoe 000pyI0BaHUE, KaK:
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5.7.13.

5.8.

a) KPUOTCHHBIE  TEIJIOOOMEHHHKM WM  KPHOCEHapaTopbl, CHOCOOHBIE
co3zaaBatrh TeMieparypsl -120°C unu MeHee, uiu

b) 0JIOKM KPUOTEHHOTO OXJIAXKICHUS, CTIOCOOHBIE CO3/1aBaTh TEMIIEPATYPHI
-120°C umm Mmenee, Ui

C) xonozausie noBymkn UFs, ciocoGHbIe co3naBaTth Temmepatypsl -20°C unun
MEHee.

Jlazepuble cucrembl (AVLIS, MLIS u CRISLA)

Ha3epbl WM JIa3€PHBIC  CUCTEMbI, CHCHHUAJIBHO HNPCAHA3ZHAYCHHBIC  HJIN

IIOATOTOBJICHHBIE JUIS Pa3ACIICHUs] U30TOIIOB YpaHa.
I[NTOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema nporiecca AVLIS 0OBIYHO COCTOHUT M3 JIBYX Ja3epoB: Jiazepa
Ha Mapax MeIu M ja3epa Ha Kpacutensx. JlazepHas cucrema s MLIS o0braHO
COCTOMT H3 Jsasepa, paboratomero Ha CO; WIM SKCUMEpPHOrO Jasepa H
MHOT'OXOJIOBOl ONTHYECKON SYEHKH C BpalaloIMMHCS 3epKajllaMH Ha 00eux
cropoHax. /[y na3epoB WM JIa3epHBIX CHCTEM IpU 000MX Ipoleccax Tpedyercs
CTa0MJIN3aTOp CHEKTPOBOM YACTOTHI i PabOThl B TEUYEHHUE JUIMTENbHBIX

[IEPUOJIOB BPEMEHH.

CrnenuajbHO NnpeaHasHaAa4Y¢HHbIC HJIN noaAroToOBJICHHBIC CHUCTEMBbI,
060pyn03aﬂne U KOMIIOHEHTHbI IJId HCIOJIb30BaHHUS Ha o0oraTuTeJIbHbIX
YCTaHOBKAaX € IVIAa3MCHHBIM pa3JicJICHUCM

BBOJIHOE 3AMEYAHUNE

IIpu mpouecce IIa3sMEHHOTO pa3feieHus IIa3Ma, COCTOSINAs U3 MOHOB ypaHa,
MIPOXOAUT Yepe3 INIEKTPUYECKOE I10J€, HACTPOCHHOE HAa YacTOTy HOHHOIO
pesonanca U™, ¢ TeM 9TOGHI OHH B IEPBYIO OdYepeah MOMIOMANN SHEPIHIO U
YBEJIMYHUBAJICS JHAMETP UX IITOMOPOOOpPa3HbIX OpOUT. VOHBI ¢ MPOXOXKICHHEM
no OoJblieMy JAMaMeTpy 3axBaTBIBAIOTCS JUIsI  0Opa3oBaHMsA  IPOAYKTa,
oGoramensoro U™, Tlnasma, koTopas 06pa3oBaHa ITOCPEACTBOM HOHH3AIWH
YPAHOBOTO I1apa, COACPKUTCA B BAKYYMHOM KaMepe C MArHUTHBIM II0JIEM
BBICOKOM HANpsIKEHHOCTH, OOpa30BaHHBIM C TOMOIIBIO CBEPXIPOBOJISAIIETO
MarHuTa. OCHOBHBIE TEXHOJOTMYECKHE CHCTEMBI IIPOLECCA BKIIIOUYAIOT CUCTEMY
IeHEpAlMY YPaHOBOW IUIA3MBbl, pa3JeIUTEIbHBIM MOIYJb CO CBEPXIPOBOISAIINM

MarHiTOM M CHCTEMbI H3BJICUEHUS MeTallta Juist cOopa "mpoaykra" u "XBocToB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

MI/IKPOBOJIHOBLIG UCTOYHUKH JHEPIrUHA U AHTCHHDbI

CnenuanipHO  TIpeAHA3HAYEHHBIE WM  TOJATOTOBJICHHBIE  MHKPOBOJIHOBBHIE
WCTOYHUKUA DHEPTMM W AHTEHHBI I TCeHEpallMh WM YCKOPEHUS HOHOB U
obOnagaroniue CIASAYIOMMMHA XapakTepucTukamu:  dactota Beime 30 T u
CpeIHsIsl BRIXOHAS MOIIIHOCTD JUIsl TeHepaIuyu noHoB Oosee S0 kBT.

COJIeHOH):[LI AJIsL B036y)KIleHI/IH HOHOB

CnenuaiibHO TpeIHAa3HAYCHHBIC WM  IMOJATOTOBJICHHBIC  COJEHOWABI  JUIS
pagruovacTOTHOTO BO30YXICHUS MOHOB B auarna3one vactor Oojee 100 k[ u
crocoOHbIe paboTaTh Mpu cpeAaHeit momHuocTu O6omee 40 kBT.

Cucrembl reHepanuy YPaHOBOIl MJIa3MbI

CrienpajbHO TIpPEeIHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIE CHCTEMBbI TCHEpaIuu
YPaHOBOM IIJIa3MbI, KOTOPBIE MOTYT COJEP)KAaTh BHICOKOMOIIHBIC MOJIOCOBBIC HIIH
pacTpoBBIC IJICKTPOHHO-TYYEBBIE MYIIKH C TIepeaBacMOW MOIIHOCTBIO Ha
MHUIIIEHb Ooee 2,5 kBt/cm.

Cucrembl 1151 00padOTKH KMAKOMETAJINYECKOr0 YPaHa

CnenuanpHO TIpeHA3HAYEHHBIC WJIM TIOJITOTOBJICHHBIE CHCTEMBI JJIi 00pabOTKH
KUIKOTO MeTalljla IS pacIUIaBJICHHOTO ypaHa WM YPaHOBBIX CILJIABOB,
COCTOSIIME U3 TUTJICH M OXJIaXKIAIOIIET0 O00PYAOBAHUS JIJIsI TUTJICH.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Turnu u npyrue KOMIIOHEHTBI 3TOH CHCTEMbI, KOTOpPbIE BCTYMAIOT B KOHTAKT C
paciiaBI€HHbIM ypaHOM WM YpPaHOBBIMHM CIUIaBaMH, H3TOTOBJICHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKHUX MaTepUaioB WUJIU 3alUIIECHbI MOKPHITHEM U3
Takux MatepuainoB. [Ipuemiiembple MaTepuaabl BKIIOYAIOT TaHTAJ, MOKPBITHIN
OKCHAOM  UTTpus  TpaduT, rpaduT, TOKPBITHIA  OKHCIAMU  JPYTUX
PEAKO3EMENbHBIX AIEMEHTOB WA UX CMECSMHU.

Arperatsl 115 cOopa ""mpoaykra' M ""XBOCTOB'' MeTaJNIM4eCKOro ypaHa

CreuuanbHO TMpeAHAa3HAUYEHHBIE WM TOJATOTOBIIEHHBIE arperatbl A cOopa
"mpoaykTta" W "XBOCTOB" mJIi METANIMYECKOTO ypaHa B TBepaou dopme. OTH
arperatbl JUisi cOopa M3rOTOBJIEHBI M3 MaTepUalOB, CTOMKUX K HarpeBy u
KOPpO3UH, BBI3bIBAEMON IMapamMH METAJUIMYECKOTO ypaHa, TaKuX, Kak rpadur,
MOKPBITHIA OKCHUJIOM WUTTPHS, UJIU TaHTAJ, WU 3alIUILEHBI MOKPHITUEM U3 TaKUX
MaTepuasoB.
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5.8.6.

5.9.

5.9.1.

Ko:xyxu pa3aenuteabHOro Moy ast

Hunuaapuyeckure KaMmepbl, CHeHalIbHO MPpeIHa3HAYCeHHbIE WU MTOATOTOBJICHHbBIE
JUIS  WCIIOJIb30BaHMSI HAa OOOTraTUTENbHBIX YCTAaHOBKaX C  IUJIa3MEHHBIM
pasneneHueM, Uil TOMEIIEHHWs B HHUX HCTOYHMKA YPaHOBOM IUIa3MBbI,
SHEPreTUYECKOT0 COJICHOUJA PAgUovYacTOThl M KOJUIEKTOPOB '"mponaykra" u
"XBOCTOB'".

I[NTOACHUTEJIbBHOE 3AMEYAHUE

OTH  KOXyXM WMEIOT MHOXECTBO BXOIHBIX OTBEPCTHHA [UIA  TOJAYU
AJIEKTPONIUTAHUS, COSAMHEHUH U y3MOHHBIX HACOCOB, a TaKXke JUIs
IMAarHOCTHKU ¥ KOHTPOJISI KOHTPOJIBHO-U3MEPUTENIBHBIX TPpUO0poB. OHU MMEIOT
MIPUCTIOCOOJICHUS JUTsl OTKPBITUS U 3aKPBITHsI, YTOOBI 00€CIIeUnuTh 00CITy>)KUBaHUE
BHYTPEHHUX KOMITOHCHTOB W W3TOTOBIICHBI M3 COOTBETCTBYIONIMX HEMAarHUTHBIX
MaTepHaJIOB, TAKUX, KaK HEPIKABCIOIIAS CTab.

Cl'[eI[I/IaJII)HO npeaAHasHaAa4YC¢HHbIC HJIH MOATrOTOBJICHHBIC CHCTEMBI,
oﬁopyuonafme U KOMIIOHEHTBbI JfA MCIHOJb30BAHUA Ha YCTaHOBKax
IJTEKTPOMArHUTHOI'O oﬁorame}mﬂ.

BBOJIHOE 3AMEYAHUWE

[Tpu >MEKTPOMAarHUTHOM IPOIECCE MOHBI METALUTUYECKOTO ypaHa, MOJydCHHBIC
MMOCPEICTBOM HMOHM3allUM THTaromero marepuaina u3 coieid (006sraHO UCly),
YCKOPSIFOTCS. M TPOXOMAT Yepe3 MarHUTHOE II0JIe, KOTOPOE 3aCTaBIISICT HOHEI
Pa3IMYHBIX HM30TOIMOB MPOXOIUTH MO PA3IMYHBIM HampaBieHUsIM. OCHOBHBIMH
KOMIIOHEHTaMH  AJIGKTPOMArHUTHOTO ~ HM30TOITHOTO  Ceraparopa  SBJISIOTCS:
MarHUTHOE TIOJIe Ui OTKJIOHCHHs/pa3JefieHUsi HM30TONOB HMOHHOTO ITydYKa,
HCTOYHHKA MOHOB C €r0 CHCTEMOW YCKOPEHHS, M CHCTEMBbI cOopa OTAEICHHBIX
MOHOB. BcrmomMoraTenbHble CUCTEMBI ISl 3TOTO TPOIEcca BKIFOYAIOT CUCTEMY
CHaO)KGHUSI MAarHUTHON OSHEPrHel, CHCTEMbl BBICOKOBOJIETHOTO MHUTAHUS
WUCTOYHHKA HOHOB, BaKyyMHYIO CHUCTEMY M OOIIMPHBIC CHCTEMbl XUMHUYECKOU
00pabOTKM IS  BOCCTAHOBJICHWS  MPOAYKTAa W  OYHCTKH/pEreHeparuu
KOMITIOHEHTOB.

JIEKTPOMATrHUTHBIE CeNapaTopbl H30TONOB

DNEeKTPOMarHUTHBIE CenapaTopbl U30TOTOB, CHEIUAILHO MPeAHA3HAYECHHbIC WITH
MOATOTOBJICHHBIC U pa3/elieHuss HW30TONOB ypaHa, WU OOOpyAOBaHHWE U
KOMITOHEHTHI JIJI 3TOTO, BKJIFOYas

a) Hcrounnku HOHOB
CrneunanbHO NpeJHA3HAYCHHBIE WM TOJTOTOBIIEHHBIE OTAENbHBIE WIIN

MHOTI'OYHCJIICHHBIC HWCTOYHHMKKM HOHOB YpaHa, COCTOAIIMUMEC K3 HCTOYHHKA
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5.9.2.

b)

d)

mapa, HOHU3aTOpa W  YCKOPUTENS  Iy4Ka, W3TOTOBJICHHBIE U3
COOTBETCTBYIOIIMX MAaTEPUAIOB, TAKUX, KaK TpaduT, HEpKaBEIoIIas CTallb
WIH MeJb, U CIIOCOOHBIX O0ecreunBaTh OOIINI TOK B IMydyke HOHOB 50 MA
WM Oollee.

KosnekTopbl HOHOB

KonnekTopHble miuacTWHBL, HMEIOLIME JBE WIM Oojee INEIM U TIasa,
CHEMAIbHO IPEJHAa3HAYEHHbIE WM MOJTOTOBIIEHHBIE JUIsI cOOpa My4YyKOB
HMOHOB OO0OTalIEeHHOTO M OOEJHEHHOTO0 ypaHa W W3TOTOBJICHHBIE W3
COOTBETCTBYIOUINX MAaTepHajoB, TaKUX, KaK TIpadUT WIM HEp)KaBeromas

CTab.
BakyyMmHbIe KOXKYXHU

CrnennanbHO NpeJHa3HAYEHHbIE WU MTOATOTOBICHHBIE BAKYYMHBIE KOXKYXU
JUIL  DJIEKTPOMAarHUTHBIX  CENAapaTOpOB  ypaHa, W3rOTOBIICHHBIE U3
COOTBETCTBYIOIIIMX HEMAarHUTHBIX MAaTE€pUaJIOB, TAaKMX, KaK HEprKaBEIOILas

CTajlb, ¥ IpeAHa3HaYeHHbIe I padoTel mpu AasineHuu 0,1 Ila win Hioke.
[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXM CHEIHMaIbHO MpeJHa3sHAueHbl Ui IOMEUICHHS B HUX
UCTOYHHKOB HMOHOB, KOJJIGKTOPHBIX IUIACTHH U BOJOOXJIAXKIAEMBIX
BKJIQ/IBIIICH M UMEIOT MPUCHOCOONCHUs I coenuHeHn auddy3noHHBIX
HAaCOCOB M TIPUCIOCOONIEHUS [UIA OTKPBITHS M 3aKPBITHS B  LENAX

H3BJICUYCHUA U 3aMCHBI 3THX KOMIIOHCHTOB.
MarauTHBIC TTOJIFOCHBIE HAKOHSYHUKHI

CneunanbHO TIpeAHA3HAUYEHHbIE WM  IOJATOTOBJIIEHHBIE MAarHUTHBIE
NOJIIOCHBIE HAaKOHEYHHUKH, UMEIOIINE auameTp Ooiee 2 M, HUCHOJIb3yeMble
Ui 00ecrieyeHus] MOCTOSIHHOTO MAarHWTHOTO TOJIS B 3JIEKTPOMAarHUTHOM
cemapaTope H30TONOB M A IEPEeHOCa MAarHUTHOIO IIOJISL  MEXKIY
PacIOJI0KEHHBIMU PSAOM CENapaTOpaMHu.

BbICOKOBOJIbTHBIE HCTOYHUKH NMUTAHUA

CHGI_II/IaHBHO MnpeaHa3Ha4YCHHBIC 501041 OoArOTOBJICHHBIC BBICOKOBOJIBTHBIC

HUCTOYHHUKHM IIUTAHUA OJI1 MCTOYHHKOB HOHOB, O6JIEII[8.IOH_[I/I€ IIOJIHBIM Ha60p0M

CIICAYIOIIMX XapaKTePUCTUK:  MOTyT paboTaTh B HEMPEPHIBHOM pPEXHUME,

BbixogHoe Hampspkenue 20 000 B wnu Gonee, BeixomHoit Tok 1 A wiu Gonee u

crabunuzanus HanpspkeHus menee 0,01% B TeueHue 8 yacos.
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5.9.3.

W cTOYHHKH NUTAHUA IJTEKTPOMArHuToOB

CreuuanbHO TpeqHA3HAYEHHbIE WM TOATOTOBJIEHHBIE MOUIHBIE HCTOYHHUKHU
MUTAaHUS TOCTOSIHHOTO TOKa JUIS 3JIEKTPOMAarHUTOB, OOJaJalollue IOJHBIM
HAaOOpOM CIIEAYIOIIMX XapaKTEPUCTHK: BBIXOIHOM TOK B HEMPEPHIBHOM PEKUME
500 A wnm 6onee npu Hanpspkernu 100 B wnm 6omee, mpu cTabuau3amuu Mo TOKY
nnu HanpspkeHuto Menee 0,01% B Teuenune 8 vacos.

YcraHOBKHM VI NMPOM3BOACTBA THAKeJN0i BOAbI, NeHTEpUA U JelTepHeBbIX
coeJUHeHHII W o0opyaoBaHMe, CHENHAJBHO TNpPeJHA3HAYECHHOEe WJIH
MOAr0TOBJICHHOE /ISl ITOI'0

BBOJIHOE 3AMEYAHUNE

Tspxenmyro Boy MOKHO TIPOM3BOJINTH, UCIIONB3Ys pa3indHble Tporecchl. OIHAaKO
KOMMEPYECKH BBITOAHBIMH SIBJISIFOTCS JBa TIpOIlecca:  MPOILECC H30TOMHOTO
oOMeHa Boabsl U cepoBoaopona (mporecc GS) u mporecc W30TOMHOTO OOMEeHa
aMMHaKa U BOJOPO/IA.

ITporiecc GS ocHOBaH Ha oOMeHE BOIOpOJA W JCWTepus MeXay BOJOUH H
CEPOBOJOPOJAOM B CHUCTEME KOJIOHH, KOTOPBIE OJKCIUIYyaTUPYIOTCS C XOJIOJHOMN
BEPXHEU CEKIMEN U ropsAYei HUKHEN cexiueld. Bona Teder BHU3 110 KOJIOHHAM, B
TO BpeMsI KaK CEpOBOJOPOJHBIM ra3 LMUPKYJIHUPYET OT JHA K BEPIIMHE KOJOHH.
Jlii conelicTBUSL CMEMIMBAHMIO Ta3a U BOJABI UCIIOIB3YETCS PSIL AbIPYATHIX JTOTKOB.
JlenTepuil mepeMelaercs B BOLy IIPU HU3KUX TEMIIEpaTypax U B CEPOBOIOPOL
IpU BBICOKMX Temmeparypax.  OOoramieHHble JedTepueM ra3 WiIM BoJa
YIAJISIOTCS U3 KOJIOHH NEPBOM CTYIIEHU Ha CTHIKE TOPSYMX M XOJIOAHBIX CEKLHM, U
IIPOLIECC MOBTOPSIETCSA B KOJIOHHAX clenayromen cryneHu. lIpoaykr mocnemgnei
da3er - Boma, oOoramenHas neidtepuem g0  30%, HampaBiseTcss B
JUCTWUISIUOHHYIO YCTaHOBKY JJII IIPOM3BOJCTBA PEAKTOPHO-UUCTOM TSXKEION
BOJIBL, T.€. 99,75% oxucu neurepusi.

B nporecce oOmMeHa Mex Iy aMMUAKOM U BOJIOPOJIOM MOKHO U3BJICKATh JEHTEPHil
U3 CHHTE3-ra3a IMOCPEACTBOM KOHTAaKTa C XKUAKUM aMMHAKOM B IMPUCYTCTBUU
kartanu3atopa.  CuHTe3-ra3 mogaercsi B OOMEHHBIE KOJOHHBI U 3aTeM B
aMMHAauYHbIi KOHBEepTep. BHYTpPH KOJOHH ra3 moJHUMAETCS OT JHA K BEpIINHE, B
TO BpeMsl KaK >KHJKUN aMMHUaK T€4YeT OT BEPIIUHBI KO THY. JlelTepuii B CUHTE3-
ra3e JUIIAeTCs BOJIOPOJAA M KOHLEHTPHUPYETCS B aMMHUake. AMMHUAK MOCTYMaeT
3aTeM B YCTaHOBKY /Ul KpEKMHra amMMHaka Ha JHE KOJIOHHBI, TOTJa Kak Tra3
coOupaercs B aMMHayHOM KOHBEpTepe Ha BepiinHe. Ha mocneayromux cTyneHsax
MPOMCXOIUT JAalibHelIIee oboramieHue, U MmyTeM OKOHYATEIbHOW TUCTHILISIUU
MIPOM3BOJUTCS PEAKTOPHO-uMcTasl Tsbkenas Boja. llomaua cuHTe3-raza MoOKET
OBITH OOECTICYeHa aMMHUAYHOW YCTAaHOBKOM, KOTOpPasi B CBOIO OY€PE/Ib MOXKET ObITh

COOpY)KEHa BMECTE C YCTAaHOBKOWM [JIsi MPOM3BOJACTBA TSDKEIOW BOABI IyTEM
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6.1.

HM30TOMHOTO 0OOMEHA aMMHUaKa U BOAOpOAA. B nmponecce aMMHavYHO-BOJOPOJHOTO
oOMEHA B KadecTBE MCTOYHHMKA HCXOOHOTI'O I[eﬁTepHﬂ MOXET  TaK¥XeE

HCIIOIB30BaThCS OOBIYHAS BOAA.

MHorue npenMeTsl KII04eBOro 000pyAOBaHHUS sl YCTAaHOBOK IO IPOU3BOJICTBY
TSDKEJIOW BOJIbI, HCMOJB3YIOMUX Mpouecchl GS WM aMMUaYyHO-BOIOPOIHOIO
oOMeHa, IIUPOKO PACIPOCTPAHEHBI B HEKOTOPBIX OTPACISIX HEPTEXUMHUYECKOM
MPOMBIIIJIEHHOCTH. Oco0OeHHo 3TO Kacaercsi HEOOJNBIIUX YCTAaHOBOK,
ucrionb3ytonux mporecc GS.  OmgHako HEMHOTHE MPEAMETH 00OpPYIAOBAHHS
SBISIIOTCS cTaHmapTHeIMH. [Iporieccel GS ¥ aMMHAYHO-BOJOPOAHOTO OOMEHa
TpeOyroT 00pabOTKH OOJBITUX KOJTMYECTB BOCTUIAMEHSIONINXCS, KOPPO3HOHHBIX U
TOKCUYHBIX JKUAKOCTEH NpU TOBBIIIEHHOM JaBieHHH. COOTBETCTBEHHO MpHU
pa3paboTKe CTaHAApPTOB MO MPOEKTUPOBAHUIO U AKCIUTyaTallUM ISl YCTAHOBOK U
00OpyIOBaHUS, HCIOJIB3YIOIIUX ATH MPOLECCHl, CIEAYeT YIENSITh OOJbIIOe
BHUMaHUE TOJA00pPY MaTepHalioB MU UX XapaKTepUCTHKaAM C TeM, YTOObI
00€eCIeunTh JIUTETBHBIN CPOK CITY>KOBI TPH COXPAHEHUH BBICOKOW 0€30MacHOCTH
u HagexxHoctu. OmnpeneneHre mMacmTaboB OOYCIOBIMBAETCS TJIABHBIM 00pa3om
COOOpaKEHUSIMU HKOHOMUKH M HeoOXoaumMmocTh. Takum oOpa3om, OosbImas
4acTh NMPEAMETOB 000PYI0BaHUS U3TOTOBISETCS B COOTBETCTBUU C TPEOOBaHUSIMU
3aKa3zyuKa.

Hakonen, crnenyer oTMerutb, 4TO Kak B mponecce GS, Tak W B mpolecce
aMMHA4YHO-BOJIOPOJHOTO OOMEHa, TMpeaMeThl 000pyIOBaHMSA, KOTOphIE IIO
OTIENbHOCTH HE IPEIHAa3HAUEHbl WM IOATOTOBIEHBl CHELHUAIBHO  JUIS
MIPOM3BOJICTBA TSKEJIOM BOJABI, MOTYT COOMpAaTbCs B CHCTEMBI, CIHEIHAIbHO
[IpEIHa3HAYEHHbIE WJIM IOATOTOBJIEHHBIE U1 NPOU3BOJACTBA TSKEIOW BOJBI.
[IpumepaMu TakuMX CHUCTEM, NPUMEHSIEMbIX B OOOMX Tpoleccax, SBISIOTCS
crUcTeMa KaTalUTUYeCKOro KpPEKHHra, HCIojib3yeMas B IIpolecce oOMeHa
aMMMaKa U BOJOPOJA, U IUCTUUIALIMOHHBIE CUCTEMBI, UCIIOIb3yEMBIE B ITPOLIECCE
OKOHYATEJIbHOM KOHUEHTPALUU TsKEIOM BOJbI, JOBOJALICH €€ 0 YpPOBHS
PEaKTOPHO-YUCTOM.

[Mpenmersl  00OpymOBaHHSI, KOTOpBIE CHENHATBHO MpPEIHA3HAYCHBI WA
MOJITOTOBJICHBI IS TIPOM3BOJICTBA TSDKEIOH BOJIBI ITyTEM HCIIOJIB30BaHUS JINOO
mporecca oOMeHa BOJBI U CEPOBOJOpPOAA, JHOO mporecca oOMeHa aMMHaka U
BOJIOPO/1a, BKJIFOYAIOT:

Bono-cepoBogopoaHbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, HM3TOTABIMBAEMbIC W3 MEIKO3EPHUCTON YIIEPOIUCTOM
cramu (Hanpumep, ASTM AS516), mmamerpom ot 6 M (20 ¢pyroB) n0 9 ™M
(30 dbyTOB), KOTOpPBIE MOTYT OJKCILTyaTUPOBATHCA TPH JABJICHUH CBBIIIEC WU
paBaoM 2 MIla (300 ¢byHT/KB. AI0HM) ¥ UMEIOT KOPPO3HOHHBIA JOMYCK B 6 MM
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6.2.

6.3.

6.4.

6.5.

HJIn 60.]1]:1].[6, CIICUAJIBHO MMPCAHA3HAUCHBI UJIW MMOATOTOBJICHBI IJIA IIPOU3BOJICTBA
TSOKEI0U BOABI IMYTEM HCIHOJIB30BaHUA MPOLECCa HU30TOIMHOIO 06MCHa BOJbI U
CepoBOAOPOAA.

I'azonyBKM U KOMIIpeCCOPbI

Onnocrynenyatsle, ManoHanopHsie (T.e. 0,2 MIla mimm 30 ¢GyHT/KB. mr0iim)
HEHTPOOSKHBIE  Ta30AyBKHM  WJIM  KOMIOPECCOPBl Ui  LUPKYJISIHUA
CEepOBOIOPOAHOTO Ta3za (T.e. rasa, comepxkamiero 6omee 70% H,S), cnenumansHo
npeJHasHauYCHHbIE WIM TOJATOTOBJCHHBIC JJIS IMPOM3BOJACTBA TSIKEIOW BOJBI
IyTEM HUCIIOJIb30BAaHUS Mpoliecca 0OMEHa BOABI U CEPOBOOPOJA. ITH T'a30yBKU
WIA KOMIIPECCOPHl UMEIOT MPOU3BOIUTEIBHOCTD, MPEBBIIIAIONIYI0 UM PAaBHYIO
56 m°/c. (120 000 SCFM) mpy SKCIUTyaTALMH IO JABICHHEM, MPEBBIIIAIOMIEM
win paBHbM 1,8 MIa (260 ¢hyHT/KB. q10iiM) Ha BXOJIE, U CHAOKEHBI CATbHUKAMH,

yCTOMYUBBIMU K Bo3zeicTBuio H,S.
AMMHMAYHO-BOAOPOAHBbIE 00MEHHbIE KOJIOHHBI

AMMHaYHO-BOJIOPOJIHBIE OOMEHHBIE KOJOHHBI BHICOTOW Oojiee WM paBHOH 35 M
(114,3 ¢yroB) quamerpom ot 1,5 M (4,9 dyroB) mo 2,5 m (8,2 dyroB), KOTOpHIE
MOTYT O3KCIUTyaTUpOBaTbCs IMOJA  JlaBlieHWeM, nmpeBbimarommm 15  Milla
(2225 ¢yHT/KB. n10MM), CHEUMANbHO IpeIHa3HAUYEHHbIC WM TOJTOTOBJICHHBIC
IUIE TIPOM3BOJICTBA TSDKEJNOM BOJBI IyTeM HCIOJIB30BaHMS Ipolecca oOMeHa
aMMHaKa M BOJOpPOJA. OTH KOJIOHHBI MMEIOT TakXe II0 MEHbIIEH Mepe OJHO
0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ JAMAMETpa, UYTO U IWIMHAPUYECKas
4acTb, 4€pPEe3 KOTOPYIO MOTYT BCTaBIATHCS WM BBIHUMAThCS BHYTPEHHUE YacTH

KOJIOHHBI.
BHyTpeHHPle YaCTU KOJOHHBI M CTYIICHYIATHIC HACOCHI

BuyrpeHHHe 4YacTH  KOJOHHBI M CTYNEHYaTble  HACOCHI, CIELUAIBHO
[IpEAHA3HAYEHHbIE WJIM IIOATOTOBJICHHBIE JUIA KOJIOHH [UI IIPOU3BOJACTBA
TSDKEIIOM  BOJABI IIyTEM MCIOJB30BaHUS IIpoliecca aMMHAYHO-BOJOPOIHOIO
oOMeHa. BHyTpeHHHe yacTH KOJIOHHBI BKJIIOUAIOT CIIEUAIBHO MPEIHA3HAYCHHBIC
KOHTAaKTOpPbl MEXAY CTYIICHSIMH, COJCHUCTBYIOIME TECHOMY KOHTAaKTy rasa M
xuakoctu. CTyneHYaTble HAcOChl BKJIKOYAIOT CHELMAIBHO IpEIHA3HAYCHHbIE
[IOTpy’KaeMble B KUAKOCTb HACOCHI I LMPKYJIALUU KUIKOIO aMMHaKa B
npenenax 00bemMa KOHTAaKTOPOB, HAXOSIIUXCS BHYTPU CTYIIEHEH KOJIOHH.

YceTaHOBKH 1JIs1 KPE€KHHIra aMMHaKa

VYCTaHOBKM [UIsl KpPEKMHra aMMHaKa, »3KCIUIyaTHpyeMble TMOJ JaBJICHHUEM,
npeBblnatomuM i paBHeIM 3 MIla (450 QyHT/KB. I10liM), CHEIHaIbHO
IIpEeIHa3HAYEHHbIE WJIM IOATOTOBJIEHHBIE [UISI INPOMU3BOJCTBA TSDKEIOW BOMBI

IMyTEM HCIOJIB30BaHUA TPOIECCa NU30TOIMHOTO oOMeHa aMMHuaKa u BOOOpOaa.
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6.6.

6.7.

HNuppaxkpacHble aHAIU3ATOPHI NOTIOLIECHUS

NudpaxpacHbie aHATU3aTOPBI MOTJIONIEHHUS, CITOCOOHBIE OCYIIECTBIISITH aHAIH3
COOTHOIICHHUSI MEXAY BOJAOPOJIOM U JICUTEpUEM B PealbHOM MaciiTade BPEeMEHH,
KOTrJla KOHIIEHTPpALKK AeHTepus paBHbI Wi npeBbimatoT 90%.

Karaaurtuueckue meuyu

Karanutuaeckne mneun s nepepabOTKH OOOTAIIeHHOTO JEHTEpHUEBOTO raza B
TSOKEIYIO BOJY, CHCIHAIbHO MPEAHA3HAYCHHBIC WM IOATOTOBJICHHBIC IS
MIPOM3BOJICTBA TSDKEIOW BOJBI IyTeM HCIIOJIB30BAaHUS IPOIEcca H30TOIMHOTO
oOMeHa aMMHaKa U BOJOpO/a.

YcraHoBKH VI KOHBepPCHHM YpaHa M 000pydoBaHHe, CIIeIHAJbLHO
NpeJHA3HAYeHHOEe WM MOAT0TOBJIEHHOE /15 3TOr0

BBOJHOE 3AMEYAHUNE

B ycraHoBKax M cucremax Ui KOHBEPCHU ypaHa MOXET OCYLIECTBIATHCA OJHO
WJIM HECKOJIBKO MPEBPALICHUI U3 OJHOI0 XMMHUYECKOr0 U30TOIA ypaHa B JPYIOH,
BKJIIOYAsl: KOHBEPCHUIO KOHLIEHTpaToB ypaHoBOH pynabl B UOj;, konsepcuto UOs3 B
UO,, xonBepcuto okuceit ypana B UF; mmum UFs, konBepcuto UF; B UFg,
koHBepcuro UF¢ B UF4, konBepcuro UF,; B MeTannmyeckuil ypaH U KOHBEPCHIO
¢TopunoB ypana B UQO,. MHorue KiroueBble KOMIIOHEHTHI 000OpPYIOBaHHUS
YCTaHOBOK JUI KOHBEPCHUM YpaHAa XapaKTEpHblI JUIsI HEKOTOPBIX CEKTOPOB
XUMHUYECKOH  oOpalaThIBalOIIeld  MPOMBIIUICHHOCTH. Hampumep, Buasl
00OpYyZOBaHMs, MCIIOJIB3YEMOTO B 3THX IPOLECCaX, MOTYT BKJIIOYATh: I€YH,
KapyCelIbHbIE II€4M, PEAKTOPbl C IICEBJOOXKMKCHHBIM CJIOEM KaTalu3aTopa,
’KApOBbIE PEAKTOPHbIE OAallHU, MXUAKOCTHBIC LEHTPU(DYTH, TUCTUIUIALUOHHBIC
KOJIOHHBI U JKHJKOCTHO-)KMJIKOCTHBIE 3KCTPAaKLIMOHHBbIE KOJOHHBL. OJHaKo He
MHOTHE KOMIIOHEHTbI 000pYyJ0BaHUS UMEIOTCS B "TOTOBOM BUjE"; OOJBIIMHCTBO
U3 HUX JIOJDKHBI OBITH MOATOTOBIICHBI COTJIACHO TPEOOBAHUIM U crelu(puKanusim
3aKa3yuKa. B HekoTophIx ciyuyasx TpeOyeTcss Y4YUTHIBaTh CIeELUHaTbHbIC
MPOEKTHBIE M KOHCTPYKTOPCKHE OCOOEHHOCTH Ui 3alIUThl OT arpecCHBHBIX
CBOWCTB HEKOTOPBIX M3 oOpabareiBaeMbix xuMuueckux Bemects (HF, F,, CIF; u
¢Topunel ypana). Hakonewn, ciegyer OTMETHTb, YTO BO BCEX Ipoleccax
KOHBEPCUH ypaHa KOMIIOHEHTBHI 00OPYZOBaHMs, KOTOpPHIE OTAEIHHO CIEIHAIbHO
HE TMpelHa3HAYeHbl WIM MOJTOTOBICHBI ISl KOHBEPCHUU YpaHa, MOTYT OBITh
O0BETUHEHBl B CHUCTEMbI, KOTOpBIE CIEHUAIBbHO IMpeJHa3HAuYeHbl WU

MOATOTOBJICHBI JIA UCITIOJIB30BAHUA B LCIIAX KOHBCPCUHN YpaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CnenmanbHO mNpeJHA3HAYeHHbIe WM MOATOTOBJECHHbIE CHCTEMBbI IS
KOHBEpPCHHU KOHIIEHTPATOB YpaHoBoii pyasl B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUE

KonBepcusi konmeHTpatoB ypaHoBodM pyzabl B UQOs MOMKET OCYHIECTBIATHCS
CHayaja TOCPEACTBOM DPACTBOPEHMSI PyIbl B A30THOW KHUCIOTE U HKCTPAKIUU
OYUIIIEHHOT'0 FeKcarujpara ypaHuJIAUHUTPATa C TIOMOIIbIO TAKOTO PAaCTBOPUTEIIS,
kak TpuOytun docdar. 3arem rekcaruapaT ypaHWIAMHUTpATa Tpeodpasyercs B
UO; 1160 mocpeAcTBOM KOHILIEHTpAallMM M JCHUTpALUH, JHOO IOCPEICTBOM
HEHTpaIu3aluy ra3000pa3HbIM aMMHAKOM JIJISl TTOJIyYEHUS] TUypaHaTa aMMOHHUS C
nocienyronieil GuabTparuei, CyKkoi U KaJblIMHUPOBAHUEM.

CnenuajbHO TNpeAHA3HAYEHHbIe WJIH MOATOTOBJIECHHbIE CHCTEMbI IS
konBepcun UO; B UFg

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UO; B UFg MOXET OCYIIECTBIATHCS  HEMOCPEICTBEHHO
¢dbropupoBanuemM. [ mporiecca TpedyeTcss ICTOYHUK Ta3000pa3HoOro (Gropa uiu
TpeXdTOPUCTOTO XJI0pa.

CnenuainbHO TNpeJHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMBI ISl
konBepcuu UO3 B UO;

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UO3; B UO; MOXKET OCYIIECTBISITECA MOCPEICTBOM BOCCTAHOBIICHUS
UOs3 raz000pa3HbIM KPEKHHT-aMMHAKOM WJTH BOJAOPOJIOM.

CnenuajbHO TNpeIHA3HAYEHHbIe WJIH MOATOTOBJIECHHbIE CHCTEMbI IS
konBepcuu UO; B UF,4

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcusst UO, B UF4 Moxer ocymiecTBiaThCss nmocpeactBoM peakuuu UO; ¢
razoo0pasabiM (propucteiM Bosopoaom (HF) mpu temmeparype 300-500°C.

CnenuajbHO TMpeIHA3HAYEHHbIe WM MOATOTOBJIECHHbIE CHCTEMBbI IS
kouBepcuu UF,4 B UF¢

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UF,4 B UFg ocyiiecTBisieTcsi MOCPEACTBOM K30TEPMUUYECKON peakiuu
¢ ¢ropom B peaktopHoil Oamue. UFg KOHIEHCHpYETCS M3 TOPSYHMX JIETy4HUX
ra3oB IOCPEICTBOM MPOMYCKAaHHSA IOTOKa raza dYepe3 XOJOJIHYIO JIOBYHIIKY,
oxnaxaeHHyto g0 -10°C. s mporecca TpeOyeTcs MCTOYHUK Tra3000pa3HOTO

dropa.
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7.6.

7.7.

7.8.

CnenmanbHO mNpeJHA3HAYeHHbIe WM MOATOTOBJECHHbIE CHCTEMBbI IS
konBepcuu UF4 B Meranimyeckuii ypan

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konepcuss UFs B MeTauIM4eCKHWil ypaH OCYHIECTBISETCS TOCPEACTBOM €ro
BOCCTAHOBJICHUS MarHueM (KPYITHbIEC MapTHUW) WU KaJlbIlueM (Majble MapTHH).
Peakuust ocyiiecTBisieTcs Mpu TeMIlepaTypax BbIlIe TOYKH IUIABJIEHUS ypaHa
(1130°C).

CnenuajnbHO TNpeJHA3HAYEHHbIe WM MOATOTOBJIEHHbIE CHCTEMBI IS
konBepcuu UFg B UO,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UFg B UO; MOXET OCYHIECTBIATHCS MOCPEICTBOM OJHOTO M3 TPEX
npoueccoB. B mepBom mnponecce UFg BoccTaHaBnuMBaeTcss M THIPOJIM3YETCA B
UO; c¢ wucnoiap30BaHUEM BOJOpOJAa M Mapa. Bo Btopom mnponecce UFg
TUIPOJIU3YETCS PAcTBOPEHHUEM B BOJE, AJS OCAXKACHUS JUypaHaTa aMMOHUS
nobaBisieTcss aMMHaK, a JuypaHatr BoccraHaBiuBaeTcs B UO, BomopoaoMm mpu
temmniepatype 820°C. Ilpu Tperbem mporecce razoodpasnsie UFg, CO, u NHj
CMEIIMBAIOTCS B BOJE, OCaXJas ypaHWIKapOOHAT aMMOHUS. Y paHUIKapOOHAT
aMMOHHMSI CMEIIMBAETCA C MapoM U BoJoposioM Iipu Temmeparype 500-600°C s
npousoacTBa UO,.

Konsepcust UF B UO; yacTo ocymiecTBiIs€TCs Ha MIEPBOM CTYNIEHU YCTAaHOBKU I10

HU3TrOTOBJICHUIO TOIIJIMBA.

CneuuajbHO TpeAHA3HAYEHHbIe MJIH TMOATOTOBJEHHbIE CHCTEMbI ISl
kouBepcuu UFg¢ B UF,4

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UF¢s B UF4 ocymectBisiercss MOCPEACTBOM BOCCTaHOBJICHMS
BOJIOPOJIOM.
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