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JIOMOJIHAUTEJIbHBIN MPOTOKOJI K COTJIAIIEHUIO MEXKIY HAPOJIHOM
PECIHYBJINKON BAHTJIAJIEIII 1 MEKJIYHAPOJHBIM ATEHTCTBOM I1O
ATOMHOWM SHEPTMM O IPUMEHEHUU T'APAHTHM B CBS3U C
JAOI'OBOPOM O HEPACIIPOCTPAHEHUU AJEPHOI'O OPYXUSA

1.  Tekcr' JIOMOIHHTEIBHOTO nporokona Kk CoriameHuo o FapaHTI/IleZ, 3aKIIFOYEHHOMY
Mexny Hapomnoit PecnyOnukoit banrnaaem m MexayHapOaHBIM areHTCTBOM IO aTOMHOMN
SHEPrUM B LIENSAX NPUMEHEHUs TapaHTUi B CBs3U ¢ J[OroBOpoM O HepacmpoCTpaHEHUU
anepHoro opyxus (JJHAO), Bocripon3BoauTCs B HACTOSALIEM JOKYMEHTE JJIsl CBEIEHUS BCEX
roCy/apCTB-4JI€HOB. J{OMOJHUTENBHBIM MPOTOKOA ObLT 000peH CoBETOM YIpaBISIOMIMX
25 cents0ps 2000 romga. On 611 moanucad B Bene 30 mapta 2001 roxa.

2. B coorserctBun co Crarbeil 17 JlONOJHUTENBHOTO NMPOTOKOJIA OH BCTYNHJI B CHILY
II0CJIe €ro NOAIMCaHus IpeacTaBuTens MU banrnaaem u Arenrcrsa, T.€. 30 mapta 2001 rona.

B HacrosimeM HHPOPMAIIMOHHOM HUPKYJISIPE K TEKCTY T0OABICHBI CHOCKH.

Bocnpousseneno B nokymente INFCIRC/301.

Ilo COO6pa>K€HI/I$IM 9KOHOMHH HaCTOHHII/Iﬁ JOKYMCHT OTII€4aTaH OTPpaHUYCHHBIM TUPAKOM.
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INFCIRC/301/Add.1
Attachment

JIOITOJIHUTEJIbHBIN ITPOTOKOJI
K COTJIALLIEHUIO MEXY HAPOJTHOU PECITYBJIMKOM
BAHTJIAJIEL 1 MEXXIYHAPO/IHBIM ATEHTCTBOM I10
ATOMHOM PHEPI'MU O ITIPUMEHEHUU TAPAHTUM
B CBS3U C JOIT'OBOPOM O HEPACITPOCTPAHEHUU
SIJIEPHOI'O OPY KNS

[MPUHUMAS BO BHUMAHUWE, u4ro Haponnas PecnyOnuka banrnamem
(B manpHeimem umenyemas ‘“‘banrnagemr’”) u MexIyHapoJIHOE areHTCTBO IO ATOMHOM
sHeprud (B JajgbHEHIIIeM uMeHyeMoe "ATeHTCTBOM'") SBISIOTCS yuyacTHUKamMu CoriameHus o
NPUMEHEHHH TapaHTHil B CBS3H ¢ JIOrOBOPOM O HEPACIPOCTPAHCHHH SACPHOTO OPYXKHS
(B nanpHeimeM nMeHnyemoro "CornameHueM O TapaHTHsX'), KOTOpOE€ BCTYNHJIO B CHIY
11 mrons 1982 rona;

YUUTBIBAS xenaHue MeXIyHapOJHOTO cooOriecTBa emie 0oyiee YKPENHUTh PEXUM
SIEPHOTO HEPACIPOCTPAHEHHUS] IyTEM TIOBBIMICHUS JCUCTBEHHOCTH M A(P(HEKTUBHOCTH
CHUCTEMBbI rapaHTHil ATE€HTCTBA;

HAIIOMMUWHAS, uto AreHTCTBO IpHU OCYUIECTBJIEHUU TapaHTUH JOJKHO YUUTHIBATh
HEOO0XOIUMOCTh: H30eraTh CO3AaHUS NPENSATCTBUN YKOHOMHUYECKOMY M TEXHOJIOTHYECKOMY
pa3BuTHIO baHrnazem mim MexayHapOoJHOMY COTPYIHHYECTBY B 00JIACTH MHUPHOMU sIIEPHOI
NESITeNbHOCTH;  COOJIONATh JIEHCTBYIOIIME TIOJOXKEHUS B 00JacTH OXpaHbl 3/10pOBbS,
O0e3omacHOCTH, (PU3MYECKOW 3amUTBl, a TaKkKe Jpyrue JeicTByromme TpeOoBaHUS
0€30IaCHOCTH U IIpaBa OTAEIbHBIX JIHI; W MPUHUMATh BCE MEPHI 110 3AILUTE KOMMEPUECKHUX,
TEXHOJIOTUYECKUX U TIPOMBIIUICHHBIX CEKPETOB, a TaKXke JApYrod KOH(UIEHIHATBHOMI
uHpOpMaIKU, KOTOpasi CTAHOBUTCS] €My M3BECTHOI;

[TPUHUMAA BO BHUMAHMUE, uyro uyacTtoTa NpOBENECHUS M WHTCHCUBHOCTH
MEpOIPUATHIA, YyKa3aHHBIX B HacrosmeMm [Iporokone, OyayT TMOANEPKUBATHCA HA
MUHMMQJIBHOM  YpPOBHE, COOTBETCTBYIOIIEM IICJIM TIOBBIICHUS JCHUCTBEHHOCTH U
3¢ peKTUBHOCTH TapaHTHii ATEHTCTBA,

HACTOSIINUM banrnagemn u AreéHTCTBO COTIACUINCH O HIXKECTEAYIOIIEM:

Bocnpoussenen B nokymente INFCIRC/140.



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COI'JTAIIEHUEM

O 'APAHTHUAX

Crartps 1

ITonoxxennsa Cornamenus o rapaHTUsAX NPUMEHSIOTCS K HacToseMy IIpoTokomy B Toit
Mepe, B KaKOM OHM COOTBETCTBYIOT IIOJIOKEHHMSAM Hacrosuiero IIpoTokona U COBMECTUMBI C
HuMu. B ciywyae npoTtuBopeuns Mexay mnojoxkeHusMu CoryamieHuss O rapaHTuix u
IIOJIOKEHUAMH HacToAmero 1IpoTokosna npumeHstoTes nonoxeHus Hacrosamero [Iporokona.

IMPEJOCTABJIEHUE NTH®OPMALIUN

Crarbs 2

a. banrnanem npenocrasisieT AreHTCTBY 3asiBI€HUE, COJIepIKallee:

i)

iii)

vi)

OOmree omucanue W HHPOPMAIMIO, YKa3bIBAIOIIYI0O MECTO MPOBEACHUS
OTHOCSIIMXCS K SIAEPHOMY TOIUIMBHOMY LUKy HAyYHO-UCCIEA0BATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKUX PabOT, HE CBS3aHHBIX C SIJACPHBIM MaTepUATIOM,
OCYIIECTBIISIEMBIX ~ TNE-TH00, KOTOpble  (PUHAHCHUPYIOTCS,  TOJYYHIH
KOHKPETHOE PAa3pelICHHE WU KOHTPOJIUPYIOTCS WM OCYILUECTBISIOTCS OT
uMeHu banrnanemn.

OnpeneneHHyl0  ATEHTCTBOM Ha OCHOBE  0XHMJA€MOTO  IOBBIIICHUS
NEeUCTBEHHOCTH WM 3(G(GEeKTUBHOCTH U coryacoBaHHylo ¢ banrmagem
MH(pOpPMALIMIO O KacaloLEeHCcsl TrapaHTUi 3KCIUTyaTallMOHHON AESITEIbHOCTH Ha
YCTAaHOBKaX M B MECTaX  HAxOXJIEHUS BHE YCTAHOBOK, IJe OOBIYHO
UCIIOJIb3YETCS SIACPHBIA MaTepHall.

OO1iee omucaHHWe KaKAOTO 3JaHUA Ha KaKIOM IUIOIIAAKe, BKIIIOYAss €ro
HCIIOIb30BaHUE, U, €CJIU ATOr0 HEJIOCTATOYHO - OMKMCAHUE €r0 COJACPIKUMOTO.
DTO0 onKcaHue BKIIOYAET KapTy TaKOM IUIOLIAIKH.

Onucanue macuraba onepanuil A1 KaxJI0ro MecTa HaXoXAeHUs, UMEIOLIEero
OTHOLIEHUE K JeATEIbHOCTH, yKa3aHHOM B Ilpunoxkenuu I k Hacrosmemy
[Iporokomy.

Nudopmanuio, yKa3plBalOMIYI0O MECTO HAXOXACHUS, OSKCILTyaTallMOHHOE
COCTOSIHME M OIICHOYHBIE TOJOBBIC MPOM3BOJICTBEHHBIC MOIIHOCTH YPaHOBBIX
PYIHUKOB M OOOTaTUTEIbHBIX YCTAaHOBOK M TOPHUEBBIX 0OOraTUTEIbHBIX
YCTaHOBOK U CYIIECTBYIOUINI T00BOI 00heM MPOU3BOACTBA TAKUX PYIHUKOB
U 000OTraTUTENBHBIX YCTAHOBOK nnsi banrmamemr B 1enom.  banrmagemn
MIPEIOCTABIIAET MO 3ampocy ATEHTCTBA JAHHBIE O CYILIECTBYIOIIEM I'0OJJOBOM
o0beMe MPOU3BOACTBA OTACIBLHOTO PyAHUKA HIIM 000TaTUTENBHON YCTaHOBKHU.
[IpenocraBnenue 3Toit MHGOpMAIUK HE TpeOyeT BelCHUs MOAPOOHOTO ydeTa
SIIEPHOTO MaTepHaa.

I/IH(I)OpMaI_[I/II-O OTHOCHUTCIIbBHO HCXOAHOI'0O MaTCpuaJjia, KOTOpBIfI €IIC HEC JOCTUT
COCTaBa U YHCTOTBI, KOTOPBIC ACIANOT Cro MPUIOAHBIM [JIsI HU3TOTOBJICHUSA
TOIINIMBA UJIXN U30TOITHOI'O 060FaIIIeHI/I$I, BKJIIOYAIOIYIO:

a) KOJIMYCCTBA, XUMHUYECKUM COCTaB, HCIIOJIB30BaHHUC nin
npeanojaracMoc HCII0JIb30BaHUEC TAKOTO MaT€puajia, HE3aBUCUMO OT



vii)

b)

€ro sAJIEpHOr0 WJIM HESIEPHOTO HCIIOJIBb30BAHUA, JUIsI KaXIOTr0 MecTa
HaxoJeHus B banrnaneni, B KOTOPOM TaKoW MaTepHall MPUCYTCTBYET
B KOJIMYECTBAX, MPEBBIIIAIONIUX JAECATh METPUYECKHMX TOHH ypaHa
(M) ABaAlATh METPHUUECKUX TOHH TOpHUSA, a I JOPYTHX MeCT
HAXO0XJICHUSA C KOJMYECTBaAMHU 0oyiee OJHON METPHUYEeCKOH TOHHBI -
oOmiee koauuecTBO juisi baHrmazemn B I[e0M, €ClM 3TO  oOIiee
KOJIMYECTBO TMPEBBIIIAECT JACCATh METPUUECKMX TOHH YypaHa WU
JBaJlaTh METPUYECKUX TOHH TOpPHUS. [IpenocraBienne 3ToM
uHpopManuu He TpeOyeT BeNeHHsA IMOJPOOHOTO YYeTa sJepHOro
Marepuana;

KOJINYECTBA, XUMHUUYECKHMHA COCTaB W IIYHKT HAa3HAYCHUs KaxKIOU
SKCHOPTHOM TMOCTaBKM W3 baHrimajgem Takoro wMarepuajia s
KOHKPETHBIX HEAJIEPHBIX 1IEJI€H B KOJIMYECTBAX, TPEBBIIIAOIINX

1) JIeCATh METPUYECKUX TOHH ypaHa, WU JJI ITOCJIEI0BAaTEIbHbIX
HKCHOPTHBIX IOCTAaBOK ypaHa M3 baHrmazem B OJHO M TO XK€
roCyapCcTBO, KaKaasi U3 KOTOPBIX MEHEEe AECATH METPUUECKUX
TOHH, HO CyMMa KOTOpBIX IPEBBILIAET AECATH METPHUUYECKHUX
TOHH B T€YECHHE T'OJa;

2) IBaIIaTh METPUYECKUX TOHH TOpUS, WA I
MOCJICIOBATEBHBIX ~ OKCHOPTHBIX  TIOCTABOK  TOpUS U3
banrnagenr B 0IHO U TO e rOCYIapCTBO, Ka)Kaas U3 KOTOPBIX
MeHee [BAAIATH METPHUYECKHX TOHH, HO CyMMa KOTOPBIX
MPEBBIIIACT JIBA/IATh METPUUECKUX TOHH B TEUCHUE I0/1a;

KOJWYECTBA, XMMHYECKHI COCTaB, MECTO HAaXOXKICHHS B HACTOSIICE
BpEMSI M HCHOJIb30BAHME WM [MPEAIOIaracMoe HCIOJIb30BaHUE
Ka)XJ0M MMIIOPTHOM MOCTaBKM B baHrmajgem Takoro marepuaina s
KOHKPETHBIX HEAJICPHBIX 1IEJI€H B KOJIMYECTBAX, TPEBBIIIAIOIINX

1) JIECSITh METPUUECKUX TOHH ypaHa, UM JUIsl TTOCIIE0BATEIbHBIX
MMIIOPTHBIX IIOCTAaBOK ypaHa B baHrnanen, kakaas u3 KOTOPBIX
MEHEee JECATH METPUYECKMX TOHH, HO CymMMa KOTOPBIX
IIPEBBILIAET JECATh METPUUECKUX TOHH B TEYEHHE I'0J1a;

2) JBaIIaTh METPHUYECKHUX TOHH TOpHSI, 58101 IS
MOCIIE0BATEIHHBIX UMIIOPTHBIX MOCTABOK TOpHs B banrmaze,
KaKJasg U3 KOTOPHIX MEHEEe JBaJIaTH METPUUYECKUX TOHH, HO
CyMMa KOTOPBIX TPEBBINIAET ABAAIATh METPUUYECKUX TOHH B
TeYEeHHE roJ1a;

IpU TOM MOHUMAHUH, YTO MpeACTaBIeHNEe UHPOPMAIMK O TAKOM MaTepuaie,

NpEeIHA3HAUYCHHOM JUIS HESJCPHOrO HCIOJB30BaHHs, IOCIEe TOr0 Kak OH
JOCTUTHET OKOHYAaTEIIbHOMN q)OpMBI CBOCTO HCAACPHOI'O HCIIOJIB30BAHUA, HC
Tpedyercsi.

a)

I/IH(I)OpMaI_II/IIO OTHOCUTCJIIBHO KOJIMYCCTB, BHAOB HCIIOJIbB30BaHUA H
MECT HaXOXJIEHHUS SIEpPHOrO0 MaTepuayia, OCBOOOXKIEHHOTO OT
rapaHTUid B COOTBETCTBHHM cO cTaThed 37 CornaiieHus o rapaHTusx;



viii)

b) WH(OPMALIMI0O OTHOCUTENBHO KOJHMYECTB (KOTOpas MOXET HWMETh
dbopMy OIICHOK) H BHJOB WCIIOJB30BAaHUS B KaXJIOM MeECTe
HAXOXICHHS SICPHOTO MaTepualia, OCBOOOXKIECHHOTO OT TapaHTHH B
COOTBETCTBHUH CO cTaTheil 36 b) CornaimieHus: 0 rapaHTHUsIX, HO elle He
HAXOJAIIETOCS B OKOHYATEeNbHON (opme s  HEesAepHOTO
WCIIONIb30BaHUs, B KOJMYECTBAX, IMPCBBIMIAIONIMNX YKa3aHHBIC B
cratbe 37 CornameHuss O TapaHTHSIX. [IpenocraBienue 3ToM
uHpopMaluu He TpeOyeT BENCHHS IOJPOOHOTO YYeTa sICpHOTrO
MaTtepuana.

Nudpopmannio OTHOCHUTENBHO MeECTa HaxXOXKIEHHs WIM JanbHeien
00pabOTKH OTXOJOB CPEAHEr0 MM BBICOKOTO YPOBHS AaKTUBHOCTH,
coJlepKalluX IJIyTOHUI, BBICOKOOOOTAIEHHBI ypaH Wik YypaH-233, B
OTHOLIEHUH KOTOPBIX INPUMEHEHUE TapaHTHi ObUIO MPEKpalleHO B
cooTBeTcTBUM co ctaThei 11 Cornamenus o rapantusx. Jns nenu naHHoro
NyHKTa "nanpHelas oopaboTka" HE BKIIOYAET MEPEYNaKOBKY OTXOA0B WU
UX JalbHelIIee KOHAUIMOHUPOBAaHNE, HE NPEIyCMAaTPUBAIOLIEE pa3/esICHUs
3JIEMEHTOB, JUIsl XPAaHEHUS WM 3aXOPOHEHHUS.

Crnenyromryro nH(GOpPMAIHIO OTHOCHTEIBHO COTJIACOBAHHOTO 000pYyIOBaHUS U
HESIZIGPHOTO MaTepualia, nepedrcieHHbix B [Ipunoxennn 11:

a) 110 K101 BKCHOpTHOﬁ IIOCTAaBKEC u3 banrnmagem TaKoIo
OGOpy,Z[OBaHI/I}I U Marcpuaja: I/II[GHTI/I(l)I/II(aI_[I/ISI, KOJIM4YE€CTBO, MCCTO
npeanojgaracMoro MCroJIb30BaHHA B rOCyAapCTBC-IIOTYYaATCJIC U JaTa
HJIN B COOTBETCTBYIOHIUX ClIydadX OXuUAacMas ngara BKCHOpTHOfI
IIOCTAaBKH,

b) II0 KOHKPETHOMY 3ampocy ATEHTCTBa, NMOATBepXkAeHue baHrmamem
KaK HMIOPTUPYIOLIMM TOCYJapCTBOM HHGOpPMAlUU OTHOCUTEIBHO
HKCIOPTa TaKoro oO0OpyJoBaHUS M Marepuaia B banrmazem,
IIPEAOCTABICHHON ATEHTCTBY APYI'MM I'OCYAApCTBOM.

OO6mwme TmIaHbl Ha TPEACTOSNIUN  EeCATWICTHUNW TIEPHOJ, HMECIOIINE
OTHOIIEHHWE K pa3BUTHUIO SJAECPHOTO TOIUIMBHOTO IHKJIA  (BKJIHOYAs
HHaHpreMBIe OTHOCAIIUECA K SII[epHOMy TOHJII/IBHOMy LII/IKHy HaquO-
WCCIICIOBATEIIbCKHE W ONBITHO-KOHCTPYKTOPCKUE pabOThI), KOTJIa OHH
YTBEPXKACHBI COOTBETCTBYIONMMH KOMIIETCHTHBIMU OpraHaMu B banrmanen .

Banrmanemn npuiaraet BCe pasyMHbIC YCHIIHS, C TEM YTOOBI IPEIOCTAaBUTh ATCHTCTBY
CJIEYIOIIYI0 UH(DOPMAIIHIO:

i)

obmiee omucaHue © HHGOPMAIMIO, YKA3bIBAIOIIYID MECTO IPOBEICHHUS
OTHOCSIIUXCS K SACPHOMY TOIUTMBHOMY ITUKITY HAYYHO-HCCIIEOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX PA0OT, HE CBS3aHHBIX C SJICPHBIM MAaTEPUATIOM,
KOTOpbIE KOHKPETHO OTHOCATCS K OOOTalleHHI0, NepepadoTKe SAePHOTO
TOIUIMBA WJIM K OOpa0OTKE OTXOIOB CpPEIHEr0 WM BBICOKOTO YPOBHS
AKTUBHOCTH, COJIEpKallNX TUTYTOHHM, BBICOKOOOOTAIICHHBIA YypaH WU
ypaH-233, OCymIeCcTBIsEMBIX Tne-mu00 B baHrmazem, HO KOTOpbIE HE
(bUHAHCUPYIOTCS, HE TOJNYYWIM KOHKPETHOTO pa3pelieHus WM He
KOHTPOJHUPYIOTCS baHraaen uiv He OCyIIeCTBIISIOTCS OT IMEHU baHraner.



Jlis menu gaHHOTO MyHKTa "00paboTka" OTXOMOB CPEIHETO WM BBICOKOTO
YPOBHS aKTUBHOCTHM HE BKJIIOYAET TMEPEyNaKkoOBKY OTXOJOB WWJIH HX
KOHJIMIIMOHUPOBAHUE, HE TPEAYCMATPUBAIOIIEE pa3/ICICHUS JJIEMEHTOB, IS
XpaHEHUS WIH 3aXOPOHECHHUS.

i1) oO1iee omMcaHWe IeATEIPHOCTH W CBEJACHUS O JIMIE WM OpraHu3allu,
OCYIIECTBIIIONIMX TaKyl JACSITeNbHOCTh B OINPEACNEHHBIX ATEHTCTBOM
MECTax HaAXO0XICHUSA 3a HpeﬂeHaMI/I IIomaiakH, KOTOpLIe, 110 MHCHHUIO
AFGHTCTBa, MOTJIN 6];1 (bYHKHI/IOHaHBHO 6I>ITI) CBsI3aHBbI C NCATCIIBHOCTBIO HaA
atoit omanake. [IpemocraBneHue Takol HHGOPMAIMH SBISIETCS TPEIMETOM
KOHKPETHOTO 3ampoca AreHTcTBa. OHa MpPenoCTaBlseTCs B KOHCYIbTALUU C
ATEHTCTBOM U CBOEBPEMEHHO.

c. ITo 3ampocy ArentcrBa banrmanem naer yTOYHEHUS WIHM pa3bsICHEHUs 1000
UHPOpPMAalLIMY, TPEAOCTABICHHON B COOTBETCTBHUHM C HACTOALICH CTaThel, B TOU
CTEIIEHU, B KOTOPOW OHAa UMEET OTHOLIEHHUE K LIEJIU TapaHTUH.

Cratps 3

a. Banrnanmem mnpemoctaBisier AreHTcTBY B TeueHue 180 maHeil mocie BCTYIUICHHS B
cuiny Hacrosimero [IpoTokona mH(MOpMaLUIO, O KOTOPOW TOBOPHUTCS B CTaThe 2.a. 1),
ii1), iv), v), vi) a), vii) 1 X) u B cTarbe 2.b. 1).

b. banrnazem mnpenoctaBisier AreHTCTBY 10 15 Mas KaXaoro roja OOHOBJICHHYIO
nH(pOpMalLIMI0, 0 KOTOPO FOBOPUTCS B MYHKTE a. BBIIIE, 3a MEPHOJ], OXBATHIBAIOLIHI
MPEANICCTBYIOIIMKN KaJleHIapHbIid Toa. Ecnu panee mpemocTtaBieHHas HHGOpMAIIHS
ocrtanach 0e3 U3MeHeHUl, banrnaaen yBe1oMiIsieT 00 STOM.

C. banrnagem npemoctaBiasier AreHTCTBY 10 15 mas kKaxmoro roma WHGOPMAIHIO,
ompefieNieHHyl0 B cTaThe 2.a.vi)b) W ¢), 3a TepHoJ, OXBaTHIBAIOUIHIA
MIPEALIECTBYIOIINM KaJIeHIAPHBIN TO/.

d. banrmnanerm €XKEeKBapTaIbHO MPEeNOCTaBIsAeT  ATEHTCTBY uH(pOpMaIIHIO,
OTIpeICTICHHYI0 B CTaThe 2.a.iX) a). OTa uH(pOpMamus MPeAOCTaBISICTCS B TCUCHHE
MIECTUACCATH JHEH MOCIe OKOHUYAHMSI KaXA0r0 KBapTaa.

e. banrnagem  mpemoctaBnser  AreHTCTBY — MH(OpMAauio,  ONpEOCICHHYI0 B
ctarbe 2.a.viii), 3a 180 gHE 10 OCyIIECTBIICHUs HallbHEWIIeH 00paboTKH, M [0
15 mast xaxxmoro rona uHGOpPMAIHIO 00 U3MEHEHHSIX MECT HaXOXKACHHUS 3a TEPHO]I,
OXBaTHIBAIOIINHN TPEAMICCTBYIONIMN KaJICHIAPHBIN TOI.

f. banrnmagenm m ATEHTCTBO JOTOBAapHBAIOTCS O BPEMEHHM W YacTOTE MPEAOCTABIICHHS
nH(popMaIuu, onpeIeICHHON B cTaThe 2.a.11).

g. banrnagemr  mpegocraBisier  AreHTCTBY — MHGOpPMAIMIO,  OMpEICICHHYIO B
cTathe 2.a.ix) b), B TeUeHHE MIECTHAECATH THEH Mocie MOCTYIUIEHHs 3ampoca OT
AreHTcTBa.

I[OHOJIHI/ITEJII)HHﬁ JOCTYII
Cratps 4

HI/I)KCCJ'IGI[YIOH_[CC OPUMEHACTCA B CBIA3M C OCYIICCTBIICHHUEM JOIIOJIHUTCIIBHOTO
AOCTyIIa B COOTBETCTBUH CO CTaTheil 5 HACTOSIIEr0 HpOTOKOJIaZ



ATEHTCTBO HE CTaBUT LIEJIM MEXAHHCTHUYECKH WU CHUCTEMATHYECKH MPOBEPSITh
nH(POPMAIIHIO, 0 KOTOPOW TOBOPHUTCS B CTAaThe 2, OJHAKO ATEHTCTBO MMEET JOCTYII
K:

1) JTF000MY MECTY HaXOXKJICHHsI, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a. 1) Wi ii),
Ha BBIOOPOYHOI OCHOBE C IIEJIbI0 00ECIICUCHUS] YBEPEHHOCTH B OTCYTCTBUH
HE3asBJIICHHBIX SICPHOTO MaTepuana U JesTeIbHOCTH;

i1) T000MYy MECTY HaXOXACHHS, 0 KOTOPOM TOBOPUTCS B cTaThe 5.b. uiu c., B
HENSIX PEeIIeHUs BOIMPOCa, CBA3aHHOTO C MPAaBWJIBHOCTHIO U MOJHOTON
UH(OPMALINH, IPEIOCTABICHHON B COOTBETCTBUU CO CTAThEH 2 MITH B LIEJSX
yCTpaHEHHUSI HECOOTBETCTBHUS, CBSI3aHHOTO C 3TON MH(pOpMaIuei;

iii) T1000My MECTY HaXOXAEHHUS, 0 KOTOPOM T'OBOPHUTCS B CTaThe 5.a. iii) B TOH
CTENEHH, B KOTOPOH 3TO HEOOXOAUMO ATEHTCTBY JUIsl MOATBEPIKIACHUS IS
Lened rapaHTuil 3agBieHus baHrnazem o craryce yCTaHOBKM WJIM MECTa
HAXO0XJICHUs BHE YCTaHOBOK, IJie paHee OObIYHO MCIOIB30BANCS SACPHBIN
MaTepua, Kak CHATBIX C IKCILUTyaTaluy.

1) 3a UCKIIOUEHHEM CJIy4aeB, YKa3aHHBIX B ITyHKTE 1) HHMXe, ATEHTCTBO
HanpasisgeT baHrnmazem npeaBapuTeNbHOE YBEAOMIIGHHE O JIOCTYINE II0
KpaiiHeil Mmepe 3a 24 yaca;

i) B OTHOLICHMM JOCTyNa K J000My MecTy Ha IUIOIIAJKe, KOTOPBIN
3arpammrBaeTCs B COUCTAHUN C TIOCEIICHUSIMH ISl TIPOBEPKU WH(GOpMAIHH
0 KOHCTPYKIIMM WM C HMHCHEKIUSAMH IS CICHHANbHBIX LeNedl wnmm
OOBIYHBIMM HMHCHEKIMSAMH Ha A3TOHW IUIOIIAJIKE, CPOK IMPEABAPHTEIHLHOTO
YBEIOMJICHHSI, €CIM ATEHTCTBO oOOpalaeTcss € 3ampocoM 00 3TOM,
COCTaBJISIET, MO KpallHEW Mepe, JBa 4aca, OAHAKO B HCKIIOUYHUTEIIbHBIX
00CTOSITEIECTBAX, MOXKET COCTAaBUTHh MEHEE JIBYX YacOB.

HpCI[BapI/ITeJ'H)HOC YBCAOMJIICHHUC HANpaBIACTCA B INHUCbBMCHHOM BHJAC W B HCM
KOHKPETHO YKAa3bIBAKOTCA NPHUYHUHBI JOCTYIIa U ACATCIIBHOCTb, KOTOPAasA AOJI’KHA OBITE
OCYHICCTBJICHA BO BPEM:A TAKOI'O JOCTYIIA.

B cnywae Bompoca uiaum HECOOTBETCTBHS ATEHTCTBO MpenocTaBisieT baHrianemn
BO3MOXXHOCTh J1aTh Pa3bsICHEHHE M CIIOCOOCTBOBATH PEIICHHUIO 3TOTO BOMPOCA WIIH
YCTpAaHCHHUIO 3TOIr0 HECOOTBCTCTBUA. Takasg BO3MOKHOCTE GYIIGT MpeaoCTaBIATHCA
JI0 HaIlpaBJIEHUs 3ampoca O JOCTyIe, €CIU TOJIbKO ATEHTCTBO HE COYTET, 4TO
3aJiep>KKa B MPEIOCTABICHUN JOCTYyIMa, BO3MOXKHO, HAHECET YyIIepO IIeJid, C KOTOPOil
3ampamnmBaeTcs 3TOT AOCTyn. B mo0om ciydae ATEHTCTBO HE JelaeT KakuxX-Tudo
BbBIBOAOB B OTHOLICHUHU BOIIPOCA WJIM HCCOOTBCTCTBHA OO TCX IOP, ITOKA BaHrnanem
He OyJIeT MpeocTaBiIeHa Takast BO3MOKHOCTb.

Ecnu ¢ banrnagem He TOCTUTHYTO MHOM JOTOBOPEHHOCTH, AOCTYIl OCYILECTBIISAETCS
TOJIBKO B TEYEHHE OOBIYHOTO pabOyero AHs.

banrnagem umeer mpaBo Ha COMPOBOXKICHHE HHCIEKTOPOB ATEHTCTBA BO BpeMs
JocTyna MpeAcTaBUTENsIMU baHrnazem mnpu ycloBHM, YTO 3TO HE 3aJ€p>KUBAET
BBIMIOJTHEHHE MHCIIEKTOPaMHM CBOMX (DYHKIMH WM MUHBIM 00pa3oM HE MpPENSTCTBYET
3TOMY.

Cratpsa 5



banrnanem npenocraBiasier AT€HTCTBY IOCTYM K:

1) J1000MYy MECTY Ha IUIOIIAKE;

i1) m000My MECTY HaXOXJICHHs, onpeieIecHHOMY baHrnaaen B COOTBETCTBUU CO
cTaThel 2.a.v)-viii);

111) 000 CHATOM € DKCIUTyaTalldd YCTAaHOBKE WJIM CHATOMY C JKCIUTyaTalluu
MECTy HaxOXJCHHUS BHE YCTAaHOBOK, TJ€ paHee OOBIYHO HCIOIb30BAJICS
SIEPHBIM MaTepHalL.

T000MY MECTY HaXOXICHHS, OIpeleTeHHOMY baHriamem B COOTBETCTBHH CO
cTatheii 2.a.1), cratheit 2.a.iv), crarbei 2.a.iX)b) uiam cratheit 2.b., MTOMUMO Te€X, O
KOTOPBIX TOBOPHUTCS B IyHKTE a.1) BBIIIC, NMPU YCIOBHH, 4YTO, eciu baHriamem He
UMEeT BO3MOXKHOCTH IPEJOCTaBUTh TaKOW MJOCTYI, baHrimajmem mnpuiaraer Bce
pasyMHbIC YCWINS JUIS HE3aMEeJIMTEIILHOTO YIAOBICTBOPEHUS TpeOOBaHUI AreHTCTBa
C TIOMOIIIBIO UHBIX CPEJICTB.

T000MYy MECTy HaxXOXKIEHUs, OMpeNelIeHHOMY ATEHTCTBOM, MOMHMO T€X MeCT
HaXOXXJICHHSA, O KOTOPBIX TOBOPUTCS B IyHKTax a. U b. BbIIIE, B LIEIIX 0TOOpa mMpod
OKPY’KaIOIIEH Cpellbl B KOHKPETHOM MECTE€ HAaXOXXJICHHsI TIPHU YCJIOBUH, YTO, €CIIH
banrnagem He wWMeeT BO3MOXKHOCTHM MPEIOCTaBUTh TakoOW JocTyn, baHrmaaemn
MpujiaraeT BCE€ pa3yMHble YCWIHA [UIsl HE3aMEAJTUTENBHOTO YIOBICTBOPCHHUS
TpeOoBaHU ATEHTCTBA B MPHIICKANINX MECTaX HAXOXKIIEHUS WU C MIOMOIIBI0 WHBIX
CPEICTB.

Cratps 6

HpI/I OCYHICCTBJICHUN CTaTbH 5 ATEHTCTBO MOJKET BBIIIOJHATh CJICAYyIOIue BHUIbI

ACATCIIBHOCTH !

a.

B oTHomenun goctyma B COOTBETCTBHU CO CTaTbei 5.a.l) Wiu 1il): BHU3yallbHOE
HaOmoieHne, oTOOp MpoO OKpPYXKAIOIMICH Cpenbl; HCIOJIb30BAHUE YCTPOMCTB IS
OOHapy>KeHHsI W W3MEPEHHUs paJHaluu; OleYaThIBAaHUE W MPHUMEHEHHE IPyTUX
UACHTUQUIMPYIOMUX W yKa3blBAIOIIUX HA  BMEMIATEIBCTBO  YCTPOWCTB,
ONpENIeNICHHBIX B JOTIOJIHUTENBHBIX  TOJIOKEHUSX; W TNPUMEHEHHE JPYTUX
OOBEKTHUBHBIX MEp, TEXHUYECKas OCYLIECTBUMOCTh KOTOPBHIX Obljla MOATBEP)KACHA U
WCTIONB30BaHUE  KOTOPHIX ~ Obut0  coriacoBaHo  COBETOM  YIPaBISIOMIMX
(B nanpHeiimem wuMmeHyembiM  "CoBeToM") ®  TMOCHE€ KOHCYJbTAlMA  MEXKITY
ArentctBoMm u banrnazer.

B oTHOmeHnn goctymna B COOTBETCTBUU CO CTaThel 5.a.11): BU3yaldbHOE HAOJIIOICHHE;
MOJICYET YUYETHBIX EIUHHI] SACPHOTO MaTepuaja; Hepaspyllaroliue H3MEpeHHus M
0TOOp Mpo0; UCTIOTB30BAHUE YCTPOMCTB st OOHAPYKEHUS U W3MEpPEHUs paJualliu;
W3YYCHHE YYCTHBIX JIOKYMEHTOB, KACAIOIIUXCS KOJMYCCTBA, MPOMCXOXKICHUS |
pa3MenieHusl Matepuana; oTOop mpod OKpy’Karoleil cpeibl; U MPUMEHEHUE JPYTrux
OOBEKTUBHBIX MEp, TEXHUYECKasi OCYIIECTBUMOCTh KOTOPHIX Oblla MOATBEpPXkACHA U
UCIOJIb30BaHUE KOTOPBIX ObLIO coryiacoBaHO COBETOM M MOCIJE KOHCYJIbTAIIUN MEXTY
ArentctBoM U banrmazen.

B oTHomeHnu 10cTyna B COOTBETCTBHM CO CTaThel 5.b.: BU3yanbHOE HaOJIO/ACHUE;
oTOOp MpoO OKpyXkarolEH Cpebl; UCIIOIB30BAHUE YCTPOWUCTB JJIsi OOHAPYKEHHS U
U3MEpPEHUs paJualuy; HU3y4YCHHE KACAIOIIMXCS TapaHTHA IPOU3BOJICTBEHHBIX H



OTIPY30YHBIX YUYETHBIX JOKYMEHTOB, M TNPHUMEHEHHE IPYyTuX OOBEKTHBHBIX MeEp,
TEXHUYECKas OCYIECTBUMOCTb KOTOPBIX OblIa IMOATBEP)KIEHA W HCIOJIb30BaHUE
KOTOpBIX ObLIO cornacoBaHo COBETOM M MOCIEAYIOMIHUX KOHCYJNbTAUUNA MEXITY
ArenrtctBoM u banrnazgen.

d. B otHOmeEHnn nocTyma B COOTBETCTBUHU CO CTaThe 5.C.: OTOOp MpoO OKpyKaromien
Cpelbl U B CIIy4ae, €CiH pe3yibTaThl HE MO3BOJISIOT PEIIUTh BONPOC WM YCTPAHUTH
HCCOOTBCTCTBUC B MCCTC HAXOXKIACHUA, OIMPCACICHHOM ATEeHTCTBOM B COOTBETCTBUU
CO CTaTheH 5.C., HCIOJIb30BAHHE B OTOM MECTE€ HAXOXKICHUS BU3YaJIbHOTO
HaOII0/IeHUs, YCTPOMCTB Al OOHApY’KEHUSI U U3MEPEHUsl paJualliyd U MPUMEHEHHE
0 cOTNIacoBaHMIO My banrianenr 1 ATeHTCTBOM APYTUX OOBEKTUBHBIX Mep.

Cratps 7

a. ITo npocsbe banrnmagemr ArentctBo m banrmanmem moroBapuBaroTCs B OTHOLIEHUH
peryampyemMoro JocTyma B paMKkax Hactosmero Ilporokoma ¢ menbio
NPEJIOTBPAIICHNS!  PACKPHITUS YyBCTBUTEIBHOW C TOYKH 3PEHHUS  SIIEPHOTO
pacrpocTpaHeHHss WH(POPMAlLlMU, BBIMOJHEHUS TpeOOBaHUI OE30MaCHOCTH WU
(bU3NYeCKOil 3alMTHl WK C [EIbI0 00ECTIeUeHHS 3aIUThl HaXOJSIIEHCS B YaCTHOM
COOCTBEHHOCTH WJIM KOMMEPYECKH YyBCTBUTEIbHOW wuHGpopmanmu. Takue
JIOTOBOPEHHOCTH HE TPEMATCTBYIOT ATEHTCTBY OCYIIECTBIATh JAEATEIBHOCTB,
KOTOpas SIBJISIETCSI HEOOXOIUMON uIs oOecrieueHus: yOequTeabHOl YBEpEeHHOCTH B
OTCYTCTBUHM  HE3asABJICHHBIX  SJCPHOTO  Marepuajia ¥ JACATENbHOCTH B
COOTBETCTBYIOIIIEM MECTE HaXOXJCHHS, BKJIIOYas peIIeHHEe J000ro BOIpOCa,
OTHOCSIIETOCS K MPaBHJIBHOCTU M IMOJHOTE MH(OpMAIWU, 0 KOTOPOH TOBOPHUTCS B
CTaThe 2, UJIM YCTPAaHEHHE HECOOTBETCTBUSA, OTHOCAIIETOCS K ATOM MH(OpMAIIHH.

b. banrnazem Moxer mpu HpeAocTaBieHHMM HH(OpManuu, O KOTOPOH TOBOpPUTCS B
cratee 2, WHPOPMHPOBATH ATEHTCTBO O MECTaX Ha IUIOUIAJKEe WM B MeECTe
HAXO0X/IEHUS, HA KOTOPBIX MOXKET IPUMEHSTHCS PEryIUPyEMbIN JOCTYII.

c. Jlo BCTymJieHHs B CHIY JIIOOBIX HEOOXOOUMBIX J[OTOJHUTENBHBIX IOJ0KEHUI
banrnanem MokeT npuOETrHYTh K PETYJIMPOBAHUIO JOCTyNa B COOTBETCTBUU C
ITOJIOKEHUSMH ITYHKTA a. BBIIIE.

Crarbsa 8

Huuto B Hactosmem IIporokosie He mnpensarcTByeT baHrmazemr mnpenocTaBiiATh
ATEeHTCTBY JOCTYyI K MECTaM HaxOKJEHHs B JONOJHEHHE K T€M, O KOTOPBIX TOBOPHUTCS B
CTaThsIX 5 W 9, WM NPOCUTh ATEHTCTBO O MPOBEACHUHU MACSATEIBHOCTH IO IPOBEPKE B
KOHKPETHOM MECTE HAaXOXAECHHA. ATEHTCTBO HE3aMEIJIUTENIBHO NPUIIAraeT BCE Pa3yMHbIE
YCUIIHSL IS OCYIIECTBIICHUS ICHCTBHI B COOTBETCTBUH C TAKOU IMPOCHOOI.

Cratpa 9

banrnagem mnpepocrtaBiasieT ArEHTCTBY JOCTYNl K MeCTaM  HaxOXKICHHS,
ompeAeNeHHbIM ATEHTCTBOM i OTOOpa Mpo0 OKpyKawolued cpenbl Ha OOLIUPHON
TEpPPUTOPUM, NPHU YCIOBHUH, YTO €Cilv baHrimamem He MMeeT BO3MOXKHOCTH IPEIOCTaBUTh
TakoW JOCTym, TO baHrmazem mnpuiaraer Bce pa3yMHbIE YCWIMS Ui yAOBJIETBOPEHUS
TpeOoBaHUl ATEHTCTBa B albTEPHATUBHBIX MECTaX HaXOXJICHUS. ATEHTCTBO He
3ampammBaeT TaKoW JOCTyNm 1O TeX Top, Moka oT0op MpoO OKpyXkaromied cpeasl Ha
OOIIMPHON TEPPUTOPUU U MPOLIETYPHBIE MEPHI ISl €r0 MpoBeaeHus He ogo0peHbl CoBeToM
1 HC ITPOBCACHLI KOHCYJIbTAIUHU MCKY ATEeHTCTBOM U BaHrna)lem.



Cratpsa 10
ArentctBo nHpopmupyet banrnanen o:

a. JledaTenbHOCTH, OCYILECTBICHHONW B paMkax Hactosimiero IIporokosa, BkiItouas
JeSTebHOCTh B OTHOLICHHHM JIOOBIX BOMPOCOB WM HECOOTBETCTBHUI, KOTOpHIE
ATreHTCTBO J10BeNO A0 cBeAeHUs banrmanemn, B mpenenax MIECTHAECITH IHEW mociie
OCYIIECTBICHHUS] ATEHTCTBOM 3TOU NESTEILHOCTH.

b. PesynpTarax nesTENbHOCTH B OTHOIICHHH JIFOOBIX BOMPOCOB WJIM HECOOTBETCTBUH,
KOTOpBbIe ATEHTCTBO JOBEJO /10 CBeleHUs baHrnazaerl, o BO3MOXKHOCTH CKOpee, HO B
m000M cilydae B TEUCHHE TPHUIIATH JHEH TOCie TMOJy4YeHUss ATEHTCTBOM ITHX
pE3yNbTaTOB.

C. BBIBO,Z[&X, KOTOPBIC OHO CACJIAJIO B PE3YJIbTATEC CBOCH JACATCIIBHOCTH B COOTBCTCTBUU
C HaCTOAIINM HpOTOKOHOM. Takue BLIBOIBI MpEeaAOCTABIIAIOTCA CKETOAHO.

HA3ZHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) ['enepanbHbIil gupekTop yBemomusier banrnagem o6 yTtBepxkaeHun CoBeToM
T000r0  JOHKHOCTHOTO JIMIAa ATEHTCTBA B KayeCTBE MHCIEKTOpA IO
rapantusM. Ecim banrnagem He u3Bemaer ['eHepanbHOro IuUpeKTOopa O
CBOEM OTKJIIOHEHMHM TaKOro JOJDKHOCTHOTO JIMIIAa KaK WHCHEKTopa JJIst
banrnamem B TedeHHe Tpex MeCSIEB MOCIE MONYYCHHUS YBEIOMIICHHUS 00
yTBep)kaeHIr COBETOM, MHCIIEKTOP, O KOTOPOM TaKUM OOpazoM yBeIOMIICHA
banrnagem, cuntaeTcsa Ha3HAaYCHHLIM B banrnanmen:;

i) ['enepanbHBI AUPEKTOpP, ACHCTBYS B OTBET Ha npockOy banrmagem wimm mo
COOCTBEHHOW WHUIIMATUBE, HE3aMEMIUTENbHO MHpopmupyeT banrmazemr o6
OT3bIBE Ha3HAYEHUS JHOOOT0 JOJKHOCTHOTO JIMIA B KAYECTBE MHCIIEKTOpa IS
banrnanenr.

b. YBenomieHue, 0 KOTOPOM T'OBOPUTCS B IIYHKTE d. BBIIIE, CUUTAETCS IOJYYEHHBIM
banrnagem wyepe3s cemb JHEW TOciie JAaThl HANpPaBICHHUs ATEHTCTBOM TaKOTO
yBeaomiieHus1 baHrnazaem 3aka3Hol KOPpECHIOHACHIUEH.

BU3bI
Cratpg 12

banrnazem npu HEoOXOAMMOCTHM B TEUEHHE OJHOTO MeECsla I0Cie IMOJy4YeHHs
3ampoca 00 3TOM MPEAOCTABISAET yKa3aHHOMY B TaKOM 3aIllpOCe Ha3HAYEHHOMY HHCIIEKTOPY
COOTBETCTBYIOLYI0 MHOTOKPATHYIO BbE3IHYIO/BBIC3IHYIO H/MJIM TPAH3UTHYIO BHU3bI, YTOOBI
o0ecTeYnTh MHCIIEKTOPY BO3MOYKHOCTh Bbe3/a U NMpeObIBaHus Ha Tepputopun banrmazem B
LIEJIAX BBIIOJIHEHNUs ero/ee GpyHkuuil. JIroOble 3ampolieHHble BU3bI IeHCTBUTEIBHBI HE MEHEE
OJHOTO rojja M B cilyyae HEOOXOJUMOCTH BO300OHOBIISIIOTCS Ha IEPUOJ Ha3HAYECHHUs
MHCIIeKTOpa B banrnazner.

JOINOJIHUTEJIBHBIE ITOJIOXKEHUA

Cratpsa 13



B Tex cimydasix, korga banrmagem wim AreHTCTBO yKasbIBalOT HAa HEOOXOJUMOCTD
OIpCaAC/INTbL B I[OHOJ'IHI/ITCJ'II)HI)IX ITOJIOKCHUAX, KaKUM 06pa30M CJICOYCT IMMPUMCHATH
Mepbl, W3JIOKEeHHbIe B HactosimeM [Iporokone, banrmagemr u  AreHTCTBO
COTJIACOBBIBAIOT Takue JlOMONHUTENbHbIE MOJOXKEHUS B TEUYCHUE ACBSHOCTA IHEH
MOoCJIC BCTYIUICHHA B CHIIY HACTOALICTO HpOTOKO.Ha niv, B TCX Cly4dasaX, Korjga
YKa3aHUuC Ha H€O6XOILI/IMOCTL TaKuX I[OHOJ'IHI/ITCJ'II)HI)IX TTOJI0KEHHUH JacTCs IIOCIIEC
BCTyIUIEHUs1 B cuily Hactosulero [Iporokona, - B TeueHHe NEeBSHOCTa JHEW MoOcie
JaThl TAKOTO YKa3aHMUS.

Jlo BCTyIUieHMsI B CHJy JIIOOBIX HEOOXOAMMBIX JIOMOJHUTENbHBIX TMOJO0XKEHUI
ATEHTCTBO UMEET MPaBO MPUMEHSITH MEPHI, U3II0KEHHbIE B HacTosimeM [IpoTokore.

CUCTEMBI CBsI3U1
Cratpga 14

banrnazem naer paspemieHne AreHTCTBY CBOOOJHO HCIIOJIB30BATh AJIS CIyXKEOHBIX
Lelne CHCTEMBl CBS3M MEXAy MHCIEeKTopaMu AreHTcTBa B baHrmagem wu
LlenTpanpHbIMU yupexaeHUSIMU AreHTcTBa W(Win) PernoHanbHbIMH OIOpO, BKIHOYAS
nepefayy B HEABTOHOMHOM HJIM aBTOHOMHOM peXHUMeE MH(pOpMaIum, MOoCTyNaromei
OT YCTPOMCTB, YCTaHOBJIIEHHBIX ATEHTCTBOM B LEISIX COXpPAHEHUS W/WIH
HaOJIOACHNUS, WU JUTSI U3SMEPEHUH, M 00€CTICUnBaeT 3aIUTY TaKOW CBA3U. ATEHTCTBO
nocJjie KOHCyJnbTalui ¢ baHryanem umeer mpaBo KCIOJIb30BATh YCTAHOBJIEHHBIE Ha
MEXyHapOJHOM YPOBHE CHCTEMBI IPSMOI1 CBSA3H, BKIII0YAsl CIIyTHUKOBBIE CUCTEMBI 1
Apyrue BuAbl JajdbHEW CBA3M, He ucHojib3yeMmble B banrmanem. Ilo mpock6e
banrnagem wunm AreHTCTBa MOAPOOHOCTH, KAcaIOUIMECS OCYIIECTBICHUS 3TOTO
IIyHKTa B OTHOUIEHMM Iepedauyd B HEABTOHOMHOM WJIM aBTOHOMHOM pEXHME
nH(pOpManuK, TMOCTyHalomeld OT YCTAaHOBJICHHBIX ATEHTCTBOM  YCTPOWMCTB
COXpaHeHMs W/MiAM HaOMIONEHUs WIM Uil U3MEpPEHUH, ONpenessiorcs B
JIOTIOJIHUTENBHBIX MTOJIOKEHUSIX.

[Tpu ycraHOBIEHHH CBS3M U Tiepeaade HHGOpMAIUK, KaK 3TO MPeIyCMaTpUBaeTCs B
MyHKTE a. BBIIIE, HAJUICKAIINM 00pa30M YUHTHIBAETCS HEOOXOIMMOCTh 00eCTIeUCHHUS
3aUTBl  HAXOMSIIEHCSs B YacTHOM  COOCTBEHHOCTH WM KOMMEPYECKH
YYBCTBUTEILHOW WH(POPMAIMU WM TOW WHQPOPMAIMH O KOHCTPYKIMH, KOTOPYIO
banrnazgemnt cunraet 0co00 4yBCTBUTEIBHOM.

3AIIATA KOHQHI[EHHHAJIBHOﬁ HH®OPMAILIUU
Cratpsa 15

ATEHTCTBO MOAJCPKHUBACT CTPOTHN pekuM obOecriedeHus: d(H(HEeKTUBHON 3aIUTHI OT
PaCKpBITUS KOMMEPUYECKHUX, TEXHOJIOTHYECKHUX U IMIPOMBIIIJICHHBIX CEKPETOB U APYTroi
KOH(pHIEHIIMATbHON HH(pOpMAIMK, KOTOpass CTAHOBUTCS €My W3BECTHOM, BKIIIOYAs
Takyl0o HMH(QOpPMALMIO, KOTOpasi CTAHOBHUTCS W3BECTHOM ATrEHTCTBY B XOJe
ocyuiecTBieHus HacrtosAuero Ilporokona.

PC)KI/IM, 0O KOTOPOM TOBOPHUTCA B IYHKTC a. BBIIIC, BKIHOYAaCT, B YaCTHOCTH,
ITOJIOKCHHUA, OTHOCAIIHNECA K:

1) OoOIMM TPUHIMIIAM W CBS3aHHBIM C HHUMH MepaMm [0 OOpalieHuio ¢
KOH(HIESHIINATHHON HH(pOpMaIueii;
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i1) YCIIOBUSIM HaiiMa mepcoHaia, KacarollUMCS 3alluThl KOH(UACHIUAILHON
nHpopMmanuu;

1i1) IpoLeaypaM B Cllydae HapyIIEHUH WM SKOObl MMEBIIMX MECTO CIy4yacB
HapyIlleHUs] KOH(UACHIUAIBHOCTH.

PC)KI/IM, 0 KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, YTBCPKAACTCA U NMCPUOAUYCCKU
paccmaTtpuBaetcsi COBETOM.

MINPUJIOXEHUA
Cratpsa 16

[Tpunoxenus k HactosimieMy [IpoTOKOJY ABISIOTCS €r0 HEOTHEMJIEMOM YacThiO. 3a
UCKITIOYEHHEM LieTiell BHeceHus nonpaBok B [Ipunoxxenus, tepmut "[IpoTokon", kak
OH YNOTpebisieTcs B HACTOSIEM JOKyMeHTe, o3HaudaeT [Ipotokon u Ilpuioxxenus,
BMECTC B3ATHIC.

B mnepedeHs BHUIOB JAEATENIBHOCTH, YKa3aHHbIX B lIpwioxenuun I, u nepedeHn
o0opynoBaHusT W Marepuana, yka3aHHbIX B [Ipunoxenuu I, CoBerom Moryt
BHOCUTBCS TIOTIPABKM TIO peKoMeHaanuu co3nanHoi CoBeToMm paboyeit Trpymimmbl
HKCIEPTOB OTKPBITOro cocTaBa. JloOas Takas mMompaBKa BCTYNAeT B CUJIY uepes
4eThIpe Mecsla nocie ee npuHATHs COBETOM.

BCTYIIVIEHUE B CUJ1Y
Cratpsa 17

Hacrosmuit IIpoTrokon BCTymaer B CHIly MOCIE €r0 INOANMCAHMS MPEICTaBUTEISIMU
banrnagem n AreHTCTBA..

banrnazem mokeT B Jt000€ BpeMsi 10 TOro, Kak Hactosmui [IpoTokon BCTymuT B
CUIly, 3aBUTb, YTO OHa OyJeT NpUMEHATh HacTosAuwmil IIpoTokon Ha BpemMeHHOMU
OCHOBE.

['eHepasibHBII AUPEKTOP HE3aMEAJIUTENBHO HH(DOPMHUPYET BCE TOCYAApPCTBA - UJIEHBI
AreHTcTBa 0 JI000M 3asBIEHHMM O IpUMEHeHMM Hacrosero IIporokona Ha
BPEMEHHOW OCHOBE U O €r0 BCTYIUIEHUH B CHITY.

OITPEJAEJIEHUSA

Cratpsa 18

Jns uenei Hacrosimero [Iporokona:

a.

OTtHocsmuecs K AACPHOMY TOIUIMBHOMY NHUKIY HAYYHO-HUCCJICAOBATCILCKUEC U
OINBITHO-KOHCTPYKTOPCKHUC Da6OTI)I O3HA4Yar0T ACATCIBHOCTb, KOTOpasA KOHKPETHO
OTHOCUTCA K JIOOOMY acIeKTy pa3padOTKH TMpolecca WIM CHCTEMBI JIF0OOTo W3
CIICYIONIETO:

- KOHBEPCHUH SJICPHOTO MaTepHuaa,
- o0orarieHust sJepHOro MaTepHasa,

- HU3TOTOBJICHUA AACPHOTO TOILIMBA,
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- pEaKTopoB,
- KPUTHYECKHX COOPOK,
- nepepaboTKU AEPHOrO TOILUIUBA,

- 00paboTKH (HE BKIFOYAs MEPEYIMAKOBKU WM KOHIUITMOHUPOBAHWS, HE
IIPEyCMaTPUBAIOLIETO PA3JCJICHUs] JIEMEHTOB, [UIl XPAHEHUS WIH
3aXOpPOHEHMSI) OTXOJOB CPEJHETO MM BBHICOKOTO YPOBHS aKTUBHOCTH,
COJIep KAINX TUTyTOHHH, BEBICOKOOOOTAIIEHHBIN ypaH UK ypaH-233,

HO HE€ BKIKYAKOT ACATCIBHOCTD, OTHOCAIIYIOCA K  TCOPCTUUCCKHM WA
(bYHIIaMeHTaHBHBIM HAayYHbIM HCCJICAOBAHUAM WM K HAYUYHO-HUCCICAOBATCIBLCKUM H
OIIBITHO-KOHCTPYKTOPCKHUM pa60TaM Io IMPOMBIIIJICHHBIM MMPUMCHCHUAM
paauon30TOrnoB, MCEAULOWHCKHUM, THAPOJIOTHUYCCKUM H CEITbCKOX03MCTBEHHBIM
MPUMCHCHUAM, NU3YUCHUIO HOCJ'IGI[CTBI/II\/'I IJIsL 3010POBBA U Oprmammeﬁ Cpeabl U IO
YCOBCPIICHCTBOBAHUIO TCXHUYCCKOT'O OGCJIy)KI/IBaHI/I}I.

[Inouiazka o3Ha4aeT TEPPUTOPHUIO, TPAHUIBI KOTOPOM ompereneHbl banrmanem B
COOTBETCTBYIOIIEH  HMHPOPMAIIMM O  KOHCTPYKIIMM  YCTAHOBKH,  BKJIOYAsS
OCTaHOBJICHHYIO YCTaHOBKY, a TaKK€ B COOTBETCTBYIOIIEH HH(OpMAIuM O MecTe
HAaXOXJ/EHHUA BHE YCTAaHOBOK, TIJleé OOBIYHO HCHOJB3YEeTCs SAOEPHBI Marepual,
BKJIIOUAsl 3aKPHITOE MECTO HAXOXKICHHS BHE YCTAHOBOK, IJie paHee HCIOIb30BaJICS
SIEPHBIN MaTepHall (KOTOphIe OTPAHUMYUBAIOTCS MECTAMH HaXOXKIIEHUS, TJI€ UMEIOTCS
ropsiuve KaMepbl WJINM OCYIIECTBISUIaCh JEATEIbHOCTh, CBSI3aHHAs C KOHBEpPCHUEH,
oboraieHneM, U3roTOBJICHHEM WIIW NepepaboTkor TorummBa). [lmomaaka BKIrOYaeT
TaKk)Xe BCe OOBEKTHI, COBMECTHO Pa3MEIEHHBIE C YIOMSHYTHIMU BBIIIE yYCTAaHOBKOMN
WM MECTOM HaXOXIEHUs, C LEJIbI0 TMPEJOCTABICHUS WIM MCIOJIb30BAHUS
CYILLIECTBEHHBIX CPEACTB 00ECHEUeHHUs, BKIIOUas: Topsuhe KaMepbl A 00paboTKu
O0Jy4YeHHBIX MaTepHalioB, HE COJEPXKALUX SAEPHBI MaTepuall; yCTaHOBKU IJif
00pabOTKH, XpaHEHHS U 3aXOPOHEHHUS OTXOJOB; a TaKXKe 3/aHUfA, CBA3AHHBIC C
COIJIACOBAaHHOM JEATENIbHOCTBIO, ONpEAECIeHHONM baHrmanem B COOTBETCTBUH CO
cTaThel 2.a.1v) BBIIIIE.

CHsATas c dKCIUTyaTalluy YCTaHOBKA MJIM CHATOE C SKCILTyaTallud MECTO HaXOXKIACHMUS
BHE YCTaHOBOK O3Ha4yalOT OOBEKT WJIM MECTO HaXOXKJIEHHUS, Ha KOTOPBIX
JEMOHTUPOBAHBl WM CHEJaHbl HENPUTOJHBIMU K OKCIUIyaTalldd OCTaBIIMECS
KOHCTPYKIIMM M 00OpyZOBaHHE, BaKHbIe U €e(ero) HCIOJIb30BaHUs, TaK 4TO
OHa(OHO) HE MCHOJB3YETCS VISl XpPAaHEHUS SIIEPHOIO MaTepuaia U HE MOXKET Jajee
UCTIONIB30BATRCS Ul OOpalleHHsl C SIACPHBIM MaTepuanoM, €ro oOpaboTKH wWin
UCIIOJIb30BaHHUs.

OcTaHOBJIICHHAS YCTAHOBKA WM 3aKpPbBITOC MCECTO HAXOXJACHHUI BHC YCTAaHOBOK
03HAYalOT 00BEKT MM MECTO HaXOXIACHUA, OKCILTyaTalls KOTOPBIX MPCKpali€Ha U U3
KOTOPBIX U3BAT H,Z[epHBIﬁ MaTepurajl, HO KOTOPbIC HE CHATHI C OKCILUTyaTalluU.

BricokooboramnieHHplii ypaH oO3HadaeT ypaH c¢ oOoramieHuem 20% WM BBIIIE IO
n3orony ypana-235.

OT160p P06 OKpykaromel cpebl B KOHKPETHOM MECTE HaXOKJICHHs 03HAYaeT 0TOOp
npo0 OKpyXarolied cpeapl (HampuMep, BO3yXa, BOIBI, PACTHTEIBHOCTH, TOYBHI,
3arpsi3HEHU) B ONPEACIICHHOM  ATEHTCTBOM  MECTE€  HAXOXIEHUs U
HEMOCPEJICTBCHHOHN OJIM30CTH OT HETO C IEJIbI0 COJEHCTBUS ATCHTCTBY B IMOATOTOBKE
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BBIBOAOB 00 OTCYTCTBUH HC3AABJICHHBIX AJCPHOTO MaATCpuala WA HI[GpHOfI
ACATCIIBHOCTU B 3TOM ONPCACIICHHOM MCCTC HAXOKACHU .

g. O160p mpob oKpyKarolIeil cpeabl Ha OOMIUPHON TEPPUTOPUH O3HAYAET OTOOP MPod
OKpyXaroliel cpeapl (Hampumep, BO3AyXa, BOJAbI, PACTUTEIBHOCTH, IIOYBHI,
3arps3HEHUI) B pSlie ONPENCICHHBIX ATEHTCTBOM MECT HAaXOXKACHHUS C IENIbIO
COJICHCTBUSI ATEHTCTBY B TMOJTOTOBKE BBIBOJAOB 00 OTCYTCTBHU HE3asBICHHBIX
SAIEPHOTO MaTepualla W sIIEPHOM NesITeTbHOCTH Ha OOIIUPHON TEPPUTOPHUH.

h. SnepHBIl Marepuasl COIVIaCHO ONPENENICHUI0, JaHHOMY B craTbe XX VYcrasa,
O3HayYaeT JIF0O0H MCXOMHBIN MaTepuall WK J00W CHEeHaTbHbIN PaCIIeTUISIONIHIACS
Marepuan. TepMHH UCXOJIHBIA MaTepUal HE JOJDKEH TOJIKOBATHCA MPUMEHHUTEIBHO K
pyae wim otxonaM pyasl. JIro6oe onpeaenenne, nannoe COBETOM B COOTBETCTBHH CO
cratbell XX YcraBa AreHTCTBa IOCJE BCTYIUIEHHS B cuily Hacrtosimiero [Iporokona,
KOTOPOE pacCIIUpsAET CIHUCOK MATEPUATIOB, CYUTAIOLIMXCS HMCXOAHBIM WM
CIICLIMAIBHBIM  PACIICIUISIIOIIMMCS  MaTEpUajioM, BCTYHaeT B CHJIYy B paMKax
Hacrosero [IpoTokosna ToybKo nocie npuHATHs banrmaaen.

1. YcTaHoBKa O3HAYAET:

1) peakTop, KpUTHUECKYI0 COOpKy, 3aBOJ IO KOHBEPCHH, 3aBOJ IO
M3TOTOBJICHHIO, TIEPEepadaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY JUISL pPa3ZeiIeHUS
M30TOIOB WX OTJEIbHOE XPaHUIIHUILE; HIIH

1) m000€e MECTO HaXOXKACHHS, TJIe OOBIYHO HUCTIONIB3YETCS SIEPHBIN MaTepual B
KOJIMYECTBAX, MPEBBIMAONIAX OAWH YPPEKTHBHBIA KHIIOTPAMM.

] MecTo HaxOXJICHHS BHE YCTAaHOBOK O3HAUYaeT JIFOOON OOBEKT WM 000 MEeCTO
HAXOXJCHHS, KOTOpPhIC HE SIBISIOTCS YCTAaHOBKOW, M TJ€ OOBIYHO HCIIONB3YETCS
SICPHBIA MaTepuall B KOJUYECTBAX, PABHBIX OJHOMY 3(P(PEKTUBHOMY KHIIOTPaAMMY
WM MCHEC.

COBEPHIEHO B Bene 30 mapra 2001 roga B ABYX JK3E€MIUIIpax Ha aHIJIMIICKOM
A3BIKE.

3a HAPOJHVYIO PECITYBJIUKY 3a MEXIYHAPOJHOE ATEHTCTBO
BAHIJIAJIELL: 10 ATOMHO# DHEPTUU:

(noonucw) (noonucw)

AO6nyc Caman Azan, Unen napiiaMeHTa Moxamen Dnsbapaneit

MHUHHCTP HHOCTPaHHBIX JIEIT I'eHepaabHBIN TUPEKTOP
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iii)

Vi)

vii)

viii)

I[MTPUJIOXEHME I

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

N3rorosneHne poTopHbIX TPYO M1s IEHTPUQYT UK COOpPKA ra30BbIX EHTPUDYT.

POTODHI)IC TDV6BI JUJISL IICHTDI/Id)VF O3HA4Yar0T TOHKOCTCHHLIC HUWJIMHAPLI, OIMMMCAHUC
KOTOPBIX MpuBeaeHO B pasnene 5.1.1 b) [punoxenwns 1.

['a3oBbIC IEHTPUQYTH 03HAYAIOT HEHTPU(DYTH, OMUCAHWE KOTOPBIX NPHUBEIEHO BO
BBOJHOM 3aMedaHuu K pazaeny 5.1 [punoxenus I1.

Nzrorosnenue nuhy3noHHBIX 6aphepOB.

Juddysronnsie Oapbepbl 03HAYAIOT TOHKHE MOPUCTHIE (PUIIBTPHI, OMMCAaHUE KOTOPBIX
npuBeneHo B paznene 5.3.1 a) [punoxenus 11.

NsroroBnenue umu cOOpka CUCTEM, HCIIONIB3YIOIINX JIa3ephl.

Cucrempl, MCTIONB3YIOIINE JIA3€Phl, 03HAYal0T CUCTEMBI, BKIIIOUAIOLIUE TE€ MIPEAMETHI,
ONMCaHUE KOTOPBIX MpuBeIeHO B pasaene 5.7 [Ipunoxenus 11

H3roroBienue uiu c60pKa SJICKTPOMAIrHUTHBIX CCIIapaTOpPOB U30TOIIOB.

DJEeKTPOMarHUTHBIE CenapaTopbl H30TOMOB O3HAYAIOT T€ MPEAMETHI, O KOTOPBIX
roBopurcs B pazzaene 5.9.1 [Ipunoxenus Il u koTopsle conep:kat UCTOYHUKU HMOHOB,
onKCcaHue KOTOPBIX MpuBeaeHO B pazzaene 5.9.1 a) [lpunoxenuns 11.

H3roroBienue uiu c60p1<a KOJIOHH WJIM 9KCTPAaKIIUOHHOTO 060pyn0BaHI/m.

KonoHHBI MM 3KCTPAKIIMOHHOE 000PYJJIOBAaHKME O3HAYAIOT T€ MPEIAMETHI, OMHCAaHUE
KOTOpPBIX NpHUBEAEHO B paznenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
IIpunoxenus II.

HzroroBnenue Pa3aCIIMTCIIbHBIX COIIC nim BUXPEBBIX Tp}I6OK JJIA
A3pOAUHAMHUYCCKOTO O6OFaL[IeHI/ISI.

PazenutensHble comia WM BUXPEBbIC TPYOKHU IS a9pOAMHAMUYECKOTO 00OTaIICHHSI
O3HAYAT pPasACIUTCIbHBIC COIUIa W BUXPCBBIC pr6KI/I, OMHUCAHUC KOTOPBIX
MIPUBEJICHO COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 [Ipunoxenus I1.

W3zrorosneHue nim cOopka CUCTEM T'eHEPALUU YPAHOBOU TIa3MBI.

CucremMpl TreHepallMy YpaHOBOM IUIa3Mbl O3HAYalOT CUCTEMBI JUIsl TE€HEpaluu
YPaHOBOI! IJ1a3Mbl, ONIMCaHUE KOTOPBIX IpUBEAEHO B paznene 5.8.3 [Ipunoxenus II.

W3roroBneHne HUPKOHUEBBIX TPYO.

upkoHueBble TPYObI 0O3HAYAIOT TPYOBI, OMTMCAHUE KOTOPHIX MPUBEACHO B pasnene 1.6
[Tpunoxenus 11.



Xi)

xii)

xiii)

Xiv)

XV)

[Ipon3BOACTBO MM MOBBILIEHUE KaY€CTBA TSKEION BOJBI WIIU IEUTEPUSL.

Tsokenas Bofa iy IedTepuid 03HAYAIOT AEHTEepuid, TSKETyIo BOAy (OKCUI AeUTepHs)
u moboe Jpyroe COeIUHEHHE ICUTEepHus, B KOTOPOM OTHOIICHHE YHCIAa aTOMOB
JeiTepus K 4Mciy aToMoB Bojoposa npesbimiaer 1:5000.

W3zrorosnenue rpaduTa saepHONR YUCTOTHI.

FDa(bHT SIIEPHOM YMCTOTHI O3HAYACT l"pa(bHT, YPOBCHB YUCTOTHI KOTOPOT'O BLILIC, YEM

" 3
5 MIWIJTMOHHBIX YacTeil 00pHOr0 AKBUBAJIEHTA, a INIOTHOCTH MpeBbimaet 1,50 r/cm”.

HzroroBienue KOHTCﬁH@pOB JIA O6J'Iy‘leHHOl" O TOIlJINBA.

KonrteiiHep s 0OJIYYEHHOTO TOIUIMBA O3HAYaeT €MKOCTh JUIsl TIEPEBO3KH /WU
XpaHeHus: OOJY4YEeHHOrO TOIUIMBA, OOECIEYMBAIOIIYI0 XHUMHUYECKYIO, TEIUIOBYIO H
palvallMOHHYIO 3allUTy, a TaKXe OTBOJ TEIUIa pacliaia BO BpeMs MNEPEMELICHHS,
MEPEBO3KHU U XPAHECHUS.

N3rorosieHne peakTOPHBIX YIIPABIISAIOIUX CTEPKHEN.

PeakTopHble ynpaBisiollMe CTEPXKHU O3HAYAIOT CTEPXKHH, OIMUCAHHE KOTOPBIX
npuBeneHo B pasnene 1.4 ITpunoxenus 1.

Hsrorosienue 0€30MacHbBIX ¢ TOYKU 3PpCHUS KPUTUIHOCTHU 0aKoB U pe3€pByapoOB.

be3onacHble C TOYKM 3pEHUS KPUTHMYHOCTH Oaku W pe3epByapbl O3HAYAIOT Te
IPEIMETHI, ONMCAaHNE KOTOPBIX PUBEEHO B pasaenax 3.2 u 3.4 [Ipunoxenus II.

Hsrorosienne Maiva JIIA pY6KI/I O6J'Iy‘leHHI>IX TOIINIMBHBIX 3JICMECHTOB.

Martunsl 1 pyOKyu 00JyYEHHBIX TOIIMBHBIX 3JEMEHTOB O3HAYAIOT 000pYI0BaHUE,
ONMCaHKue KOTOporo npuseneHo B pazaene 3.1 [punoxenus I1.

CoopyskeHue Topsiuux Kamep.

[opsiure kaMepsl 03HAYAIOT KaMepy WIIH COSTMHEHHBIE MEeXKIY CO00M KaMephl OOIIIM
00bEMOM He MeHee 6 M’, CHAOKEHHBIC 3aIIHTOMH, PaBHOM WJIM MpPEBBIIIAIONIEH
skBUBaJIeHT 0,5 M OeTOHa IUIOTHOCTBIO 3,2 r/em’ wim OoJiee, YKOMILJIEKTOBAHHBIC
o0opyZOBaHUEM JUIsl TPOBEACHUS OMEpalMii C HCIMOJIb30BAHUEM TUCTAHIIMOHHOTO
YIPaBIICHUS.




[MPMJIOXEHME 1I

INEPEYEHb COT'JTACOBAHHOI'O OBOPYIOBAHUA U HEAAEPHOI'O MATEPUAJIA

1.1.

1.2.

JJIA OTYETHOCTU Ob OKCIIOPTE 1 UMIIOPTE B COOTBETCTBUI

CO CTATbBEM 2.a.ix)

PeakTopbl H peakTopHOE 000py/i0BaHHE
KoMnieKTHBIE si/iepHbIe PEaKTOPbI

SAnepHple peakTopbl, CIOCOOHBIE paboTaTh B PEXKUME KOHTPOJIUPYEMOU
CaMOTIO/IJICPKUBAIOIICHCS EMHOW peakuy [IeJeHHs, HWCKIoYas pPeaKkTOpbI
HYJIEBOM MOIIHOCTH, KOTOPBIE OIPEACNSIIOTCA KaK PEaKTOPbl € MPOEKTHBIM
MaKCHUMAJIbHBIM ypOBHCM HpOI/ISBOI[CTBa HJ'IYTOHI/HI, HEC HpeBI)IHIaIOHH/IM
100 rpaMMOB B TO/I.

[TOACHUTEJIbHOE 3AMEYAHUNE

"SAnepHbIil peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOAIIUECS BHYTPH KOpITyca
peaKTopa WM HETOCPEICTBEHHO MPUMBIKAIOIINE K HEMY, 000pyI0BaHUE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTUBHOW 30HE, U KOMIIOHEHTBI, KOTOPBIE
O0OBIYHO COJEP)KAT TEIJIOHOCUTENh MEPBOTO KOHTYpa aKTUBHOW 30HBI PEaKTOpa,
WM BCTYNAIOT C HUM B HEMOCPEACTBEHHBIN KOHTAKT UJIU YIIPABIISIIOT UM.

He mnpeamonaraercss UCKIIIOUEHHE PEAKTOPOB, KOTOPHIE HAJICKALNIMM 00pa3oM
MOTJM Obl MOABEPTHYTHCA MOAM(PHUKAIUU IS TMPOU3BOJACTBA 3HAUUTEIHHO
Oonpiiero konuuectBa, ueM 100 rpamMmoB TIUIyTOHMS B roia.  PeakTopsl,
NpeaAHa3HAYCHHBIC JI I[HHTGJIBHOP’I OKCIUTyaTalluid Ha 3HAYUTCIIBHBIX YPOBHAX
MOIIHOCTH, HE3aBUCHUMO OT CTCIICHU HX BO3MOKHOCTEH MMPON3BOACTBA IIITYTOHMA,
HE paccMaTpPUBAIOTCA KaK "peakTopbl HYJE€BOM MOIIHOCTH .

PeakTopHBI€e KOpITyca BHICOKOTO JaBJICHHS

Mertammyeckue Kopryca B cOOpe WM HMX OCHOBHBIE YacTH 3aBOJCKOTO
W3TOTOBJICHHS, KOTOPBIC CIECHHUAIBHO IPEJHA3HAYECHBl WIM IOATOTOBJICHBI IS
pa3MelICHNs] B HUX aKTUBHOW 30HBI SEPHBIX PEAKTOPOB, KAK OHU OIPENEICHBI B
nyHkre 1.1. Bblime, # CcrnocoOHBIE BbIIEpXKUBaTh pabouee JaBIeHHE
TEIJIOHOCUTEJIS] IEPBOTO KOHTYpA.



1.3.

1.4.

1.5.

[MTOACHUTEJIbHOE 3AMEYAHHNE

BerHSISI IUIMTa KOpIIyCa BBICOKOI'O JaBJICHHMA  PCAaKTOpa OXBATbIBACTCA
ITYHKTOM 1.2 xak OCHOBHas, 3aBOJACKOTO M3IOTOBJICHHUA, YaCTh KOPITyCa BBICOKOI'O
JaBJICHU.

BryTpenHue yactu peakTopa (Hampumep, MOAJCPKHUBAIOIIUE KOJOHHBI U IUINTHI
AKTUBHOM 30HBI M JpyTHe BHYTPEHHUE YAaCTH KOPITyca, HalpaBistoIue TpyOsl 1is
PEryJIMPYIOLINX CTEPKHEH, TEIUIOBBIE SKPaHbl, EPErOPOIKH, TPYOHBIE PELICTKH
aKTUBHOM 30HBI, IUIAacTUHBI Au(dy3opa W T.7.) OOBIYHO MOCTABIAIOTCS
IIOCTABIIUKOM pPEAaKTOopa. B HEKOTOPBIX Cilydasx OIPEIECICHHBIC BHYTPEHHUE
OIOPHBIE KOMIIOHEHTHI BKJIIOYAIOTCA B HW3TOTOBJICHHE KOpIIyCa BBICOKOTO
JaBJICHUS. OTHU IPEAMETHI SBISIFOTCS JOCTAaTOYHO BAaXXHBIMU C TOUYKHM 3pEHUS
0€30IIaCHOCTH M HAaJEXHOCTH 3KCILIyaTallid pPEeakTOpoB (M CIEN0BAaTEIbHO, C
TOYKH 3PEHUS TapaHTUIHBIX 0053aTENbCTB M OTBETCTBEHHOCTH IOCTaBIIMKA
peakTopa), 4YToObl UX MOCTaBKa BHE PaMOK OCHOBHOI'O COIJIAIIEHHUS O IOCTaBKe
caMoro peakropa He craya Obl OOBIYHOH mpakTHKOW. I[loaTOMy, XOTS OTHENbHAs
MOCTaBKa 3TUX YHHUKAJIbHbIX, CIEIMAIBHO MPEIHA3HAYEHHBIX U MOJATOTOBIECHHBIX,
Ba)XHBIX, KPYIHBIX M JOPOTOCTOSIIMX IPEAMETOB HE 00s3aTenbHO Oyaer
paccMaTpuBaThCS KakK BbIMajaromas u3 cepbl HHTEPEcOB, TaKOH crocod
IIOCTABKH CUUTAETCSI MAJIOBEPOSTHBIM.

MamuHbI 1J151 3arPY3KHU U BHITPY3KH PeaKTOPHOI0 TOILIUBA

ManunynsatopHoe  000pyJoBaHME,  CHENMATbHO  MpeIHAa3HAaYeHHOE WU
MOATOTOBJICHHOE JJIs 3arpy3KU WM U3BJICUCHUS TOIUIMBA U3 SIEPHBIX PEAKTOPOB,
KaK OHHU OmpejeneHbl B myHKTE 1.1. BbIIE, KOTOPOE MOKET HCIOJIb30BAThCH,
KOIJla pEaKTOp HaxOJUTCs TOJ Harpy3kod, WIM O00JaJaeT TEeXHUYECKUMU
BO3MOKHOCTSIMU  JUI1 TOYHOI'O TMO3UMIMOHUPOBAHMS WJIM OPUEHTHUPOBAHUS,
MO3BOJIAIOIIMMU TIPOBOANTh HA OCTAHOBIEHHOM PEAKTOpPE CIOXKHBIE PabOTHI MO
neperpy3ke TOIUIMBA, MPU KOTOPBIX OOBIYHO HEBO3MOXKHBI HETOCPEICTBEHHOE
HaOJI0/IEHUE WK NPSIMOM JOCTYII K TOIUIUBY.

PeakTopHbIe ynpasJsiloIne CTEPKHA

CrepxHH, CIEIHMAIBHO NPEIHA3HAYCHHBIC WM MMOATOTOBJICHHBIC I YIIPABICHUS
CKOPOCTBIO peaklUu B SAEPHBIX peakTopax, Kak OHU OmpenesieHbl B myHkTe 1.1.
BBIIIIE.

[MTOACHUTEJIbHOE 3AMEYAHUNE

Crozia xe BKJIIOYAIOTCsl, HOMUMO YacTH, MOIJIOIIAONIEH HEUTPOHBI, €€ ONOPHBIE U
HIOJIBECHBIE KOHCTPYKIMH, €CIIU IOCTaBKa IPOU3BOAUTCS Pa3eiIbHO.

PeakTopHble TPyOBI BHICOKOTO JaBJICHUS

TpyObl, KOTOpBIE CHEHHUAIBHO TPEAHA3HAYCHbI WM IOJTOTOBICHBI IS
pasMCIICHUS B HUX TOIUIMBHBIX 3JICMCHTOB U TCIIJIOHOCUTCIIA IMCPBOr0O KOHTYpa B
peakTopax, Kak OHM ONpeJesieHbl B MyHKTe 1.1. Bbllle, npu paboyeM JaBICHHH,
npesbimaromieM 5,1 MIla (740 GyHT/KB. aroiim).



1.6.

1.7.

2.2.

IupkonneBbie TPyObI

TpyOb! it cOOpKH TPYO M3 METATUITMUECKOTO IIUPKOHMSI HIIA €T0 CIIABOB, 10 BECY
npesbimaromue 500 Kr B TeyeHHe I000ro 12-mMecsyHOro mnepuoaa, KOTOpPHIE
ClICUAJIbHO MPCAHA3HAYCHbI WKW TMOATOTOBJICHBI JIS HCIOJIb30BAHUA B
PCaKTOpax, Kak OHU OIPCACIICHBI B ITYHKTC 1.1. BBIIIC, U B KOTOPBIX OTHOIICHHE
1o Becy raHus K MUPKOHUIO0 MeHbIne yeM 1:500.

Hacochl nepBoro KOHTypa TenJIOHOCHUTeIs

Hacocsl, cnenuanbHo npeiHa3HauYeHHbIE WM OATOTOBJICHHBIE IS MOAIEpKaHUS
LUPKYJIALNAN TEINIOHOCUTENSI TEPBOrO KOHTYpa SAEPHBIX PEaKTOpPOB, KaK OHHU
onpeneneHsl B myHKTe 1.1. Beime.

[MTOACHUTEJIbHOE 3AMEYAHUNE

CHGHI/IaJ'ILHO nNpeaAHa3HAUYCHHBIC HWJIM MOATOTOBJICHHBLIC HACOCHI MOT'YT BKJIIOYATb
CJIO)KHBIE, YIUIOTHEHHbIE WJIM MHOTOKPATHO YIUIOTHEHHBIE CHUCTEMBI JUIs
OPEOTBPALICHNUS YTEUKH TEIUIOHOCUTENS TIEpPBOrO0 KOHTYpa, TIepMETHUYHBIE
Hacochl M HAacoChbl C CHUCTEMAaMM HMHEPUHUAIBHON Macchl. OTO OINpeAeieHUue
KacaeTcsi HacocoB, arrecToBaHHbIX MO Kkiaccy NC-1 wiM 53KBUBaJIEHTHBIM
CTaHJapTaM.

Hesinepubie MaTepuaJbl 1J1sl peaKTOPOB
HeiiTepuii 1 TKeaas BOAA

Heitrepuii, Tskenass Boja (OKMCh JAeiTepus) U Jr000€ JApPYyroe COeAMHEHHE
JelTepusi, B  KOTOPOM  OTHONIEHHWE JIEUTepHss K aroMaM  BOJOpoJa
npesbimaet 1:5000, mnpenHasHaueHHbIE S MCIOJIB30BaHMS B SIIEPHBIX
peakTopax, Kak OHHU OmNpeAeNieHbl B NyHKTe 1.l1.BbIIIe, B KOJIMYECTBaX,
npesblmaomux 200 Kr aToMOB AeWTepHst 1S J1I000M OAHON CTPaHBI-I10JIy4aTeNs
B T€UEHUE JIFOO0T0 12-MecsIIHOro nepuoa.

SnepHo-yucThiii rpagur

I'padur, wumeromui CTENEHb YHMCTOTHI BBIE S-MWIUIMOHHBIX OOpHOTO
SKBHUBAJIEHTA, C IUIOTHOCTBIO Oojbmie yem 1,50 r/em’ , TpeIHa3HA4YEeHHBIN I
WCIIOJIB30BaHUs B AJIEPHBIX PEAKTOpaX, KaK OHU ONpeNeseHbl B MyHKTE 1.1 BbIe,
B KOJIMYECTBAX, IPEBBILIAOIINX 3x10% kr (30 METPUYECKUX TOHH) I JIH000M
OJIHOM CTpaHbI-NIOyyaTes B TEUEHHE J000ro 12-MecsqHoro nepuoja.

[NPUMEYAHUE

Jns nenei SKCIOPTHOTO KOHTPOJIS IPAaBUTENbCTBO OIpeNeNnseT, OyAyT Ju
OKCIOPTHBIE NAPTUU COOTBETCTBYIOLIErO BBIIIEYKAa3aHHBIM XapaKTEPUCTHKaM
rpaduTa UCTIOIH30BATHCS B SNIEPHBIX PEAKTOPaXx.



3.1.

YcraHoBku A8 mepepadoTKM  O00JYYEHHBIX TOIUIMBHBIX JJIEMEHTOB U
o0opyroBaHMe, CNENUATbHO TpeIHA3HAYEHHOE WJM TMOATOTOBJIEHHOE sl
TOro

BBOJHOE 3AMEYAHUNE

[Tpu nepepaboTke 0OIYUEHHOTO SACPHOTO TOIUIUBA ITYTOHUM U ypaH OTIEISIIOTCS
OT BBICOKOAKTHBHBIX MNPOAYKTOB JCJICHUA U APYI'UX TPAHCYPAHOBBLIX 3JICMCHTOB.
Jlyiss Takoro pasJeNeHHss MOTYT HCIIOJIB30BAThCS PA3IUYHBIC TEXHOJIOTHUECKUE
MIPOLECCHI. Omnako co BpemeHem mpouecc "Ilypekc" cram HaumbOosee
paclpoCTpaHEHHBIM U TMPUEMIIEMBIM. JTOT MPOLECC BKIIOYAET PaCTBOPEHUE
O6J'Iy‘-I€HHOI‘O AACPHOIO TOINIMBA B a30THOM KHCIIOTE C nocCJICAyromum
BBIJICJICHUEM YpaHa, IUTYTOHHA )51 IIpOAYKTOB JCIICHUA E)KCTpaKHI/IGf/i
pacTBOPHUTENIEM C MOMOIIIBIO TpUOyTHIdOCchaTa B OpraHnueckoM paz0aBHTEIe.

TexHomoruueckne TMpOIECChl Ha Pa3IHYHbIX ycTaHOBKax Tuna "[lypekc"
AQHAJIOTMYHBl U BKJIIOYAIOT: H3MEJIbYeHUE OOIYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  OKCTPAKLUMIO  pPACTBOPUTENIEM M XPaHEHUE
TEXHOJIOTHYECKOH JKUIKOCTH. MOXKET HMeTbCs Takke O00OpyJdoBaHHE st
TEIJIOBOW JCHUTPALIMM HUTpPATa ypaHa, KOHBEPCHHM HUTpATa TUTyTOHUS B OKHUCH
WIM METaJll, a Takke g 00paOOTKH JKUIKUX OTXOJO0B, COAEPKAIIUX MPOTYKThI
JEJIeHUs, 10 MONXy4eHHs] (OPMBI, IPUTOAHON ISl MPOJOJIKUTENFHOTO XpaHEHUs
win 3axopoHeHus. OIHAKO KOHKpPETHBIC TUIBI U KOH(pUTYparus o00pya0BaHuUs,
BBITIOJTHSIONIETO 3TH (YHKIUH, MOTYT Pa3jIMyaThCs Ha Pa3IMYHBIX YCTaHOBKAX
tuna "l[lypekc" 1O HECKOJbKUM TMPUYMHAM, BKJIIOYas THUIBI U KOJUYECTBO
OOJy4yeHHOTO  sIIEPHOTO  TOIUIMBA,  MOAJEXaIero  mnepepaboTke, U
MpEeANnojaraéMblii  MPOLIECC OCAXKACHUS M3BJICKAEMBbIX MAaTEPHAJIOB, a TaKXKe
NPHUHIAIEL  00ecriedeHus] Oe30MacHOCTH M TEXHUYECKOTO  OOCTY)KWBaHUSA,
pUCYIINE KOHCTPYKIIMU JaHHONW OOCTaHOBKH.

"YcTaHoBKa Ui TiepepabOTKH OOJIYYCHHBIX TOIUTMBHBIX JJIEMEHTOB" BKIFOUYACT
000pyT0OBaHHE ¥ KOMIIOHEHTHI, KOTOPBIE OOBIYHO HAXOJATCS B IPSIMOM KOHTAKTE C
OOJIy4eHHBIM TOIUTMBOM M OCHOBHBIMHU TEXHOJIOTMYECKHMMHU TIOTOKAMH SIACPHOTO
MaTepuasa v MPOyKTOB JIEICHUS, U HETIOCPEICTBEHHO YIIPABJISIOT UMHU.

OTH TpOLECCHl, BKIIOYAs TMOJIHbIE CHCTEMbl M KOHBEPCHM ITYTOHUS U
MPOU3BOJICTBA METAJUIMYECKOTO TUTyTOHHUS, MOTYT OBITh MACHTU(HUIIUPOBAHBI 10
MepaM, TNPUHUMAEMBIM Il TMPEAOTBPAIICHUS OMACHOCTEH B  CBSI3U  C
KPUTUYHOCTHIO (HApUMEp, MEpaMH, CBS3aHHBIMH C T€OMETpHei), 00IydeHHeM
(HampuMep, MMyTEeM 3allUThl OT O0JyYeHHs) 1 TOKCUYHOCTBIO (Hampumep, MepaMu
10 YACPKAHUIO).

[IpenmeTsl 00OpymOBaHMS, Ha KOTOpBIE, KaK CUYUTACTCSA, PACHPOCTPaHICTCS
3HayeHue ¢paspl "M 000pymOBaHHME, CIEUUAIBHO NPEJHA3HAYCHHOE WM
NOJTOTOBJICHHOE" UIsi TepepaboTKH  OOJYYEHHBIX TOIUIMBHBIX 3JEMEHTOB,
BKJIFOYAIOT:

Mamunsbl 1Uis1 pyOKH 00,1y4eHHBIX TONJIMBHBIX 3JIEMEHTOB
BBO/IHOE 3AMEUYAHUE

D10 000pyI0OBaHHME HCIOIB3YETCS IS BCKPBITUS OOOJOYKH TOILIUBA C IENBIO
MOCIIEAYIOIIEro pacTBOPEHMsI O0JIy4eHHOT 0 sifilepHoro martepuana. Kak mpasuio,



3.2.

3.3.

VICTIOJIB3YIOTCSl CIIEMAIBHO TIpEeJHa3HAYCHHbBIC, CKOHCTPYUPOBAaHHbIC U PyOKH
MeTajula YCTPOMCTBa, XOTS MOXKET HCIOIb30BaThCs W 0oJiee COBEPILICHHOE
00opy10BaHKE, HATIPUMED Ja3epHl.

JIMCTaHIIMOHHO yIpaBisieMoe 000pyAOBaHHUE, CIELUAIBHO IPEeJHA3HAYCHHOE UIIH
MOJTOTOBJICHHOE JJISi MCIOJB30BaHMS Ha YCTAHOBKE IO TepepadoTKe, KaK OHa
orpeziesieHa BhILIE, IS pe3KH, pyOKH U Hape3KH cOOpOK, IMYyUYKOB WIIH CTEPIKHEN
00JIy4E€HHOTO SJIEpHOTO TOILUIMBA.

JuccobBepbl

BBOJHOE 3AMEYAHUE

B nawucconbBepbl OOBIYHO TMOCTYMAeT H3MENbYCHHOE OTpadOTaBIIEe TOIUIUBO.
B 3THX 0€30macHBIX C TOYKM 3pEHHS KPUTHYHOCTH pe3epByapax OOIydYeHHBIH
ANIEpHBI MaTepHall PacTBOPSETCS B a30THOM KUCJIOTE, U OCTAIOIIMECs OOpe3KH
000J10YEeK BBIBOAATCS U3 TEXHOJIOIMYECKOT'O TIOTOKA.

be3onacHple ¢ TOYKM 3peHUsT KPUTUYHOCTH pe3epByaphl (HaIpUMep, Majoro
IUaMeTpa, KOJbIEBbIE WU  MPSIMOYTOJbHBIE  pEe3epByaphl), CIEHUATBHO
IpeJIHAa3HAaYEHHbIE WM TOJTOTOBJIEHHBIE JUIsl MCIOJIb30BAaHUS HA YCTAHOBKE IIO
nepepaboTKe, KaK OHU OIpEAENeHbl BbIIIE, A PACTBOPEHMS] OOJIyUEHHOTO
AEPHOTO  TOIUIMBA,  KOTOpBIE  CIOCOOHBI  BBIACPKUBAThH  TOPSUYIO,
BBICOKOKOPPO3UOHHYIO KHJIKOCTh M MOTYT JUCTAHLIMOHHO 3arpyXatbci U
TEXHUYECKU 00CITYKUBATHCS.

IKCTPAKTOPHI H 000PY/A0BaHUE [IJIsl IKCTPAKIHUH PACTBOPHUTEIEM
BBOJIHOE 3AMEYAHUE

B skcTpakTOpsl C pacTBOpUTENIEM MOCTYIAET KaK pacTBOpP OOJy4EHHOIO TOILUIMBA
U3 JMCCOJIbBEPOB, TaK M OpraHUYecKUil pacTBOp, € MOMOINBIO KOTOPOIO
pa3eNsoTcs ypaH, IUTyTOHMH M TpOAyKThl aeneHus.  OOopyaoBaHue JUIs
AKCTPAKIMH PACTBOPUTENIEM OOBIYHO KOHCTPYHUPYETCSI TAKMM 00pa3oM, 4TOObI OHO
YIOBJIETBOPSJIO  JKECTKMM  JKCIUTyaTallMOHHBIM TpeOOBaHUSAM, TakKuM, Kak
JUINTENIBHBIA  CPOK CITy>)KObl 0€3 TEXHMUYECKOro OOCIYKUBAaHUS WM JIerKas
3aMEHSEMOCTh, MPOCTOTA B HKCIUIyaTallMd M YIPABICHHM, a TaKkke I'MOKOCTH B
OTHOIIIEHUH U3MEHEHUs TapaMeTpoB IpolLiecca.

CrneuuanbHO  TpEeAHA3HAUYEHHBICE WM  TOJATOTOBJICHHBIE  JKCTPAKTOPBI  C
pacTBOpUTENIEM, TaKWe, KaK HacaJO4YHble WU IyJIbCAIMOHHBIE KOJOHHBI,
CMECHUTENIbHO-OTCTOMHBIE ammapaTbl WIH LEHTPOOEKHbIE KOHTAKTHBIE aIllapaThbl
JUIsL UCTOJB30BAaHUS HA YCTaHOBKE IO 00paboTKe OOIYy4YeHHOTO TOIUIMBA.
DKCTPaKTOPHl C PACTBOPUTEIEM JOJDKHBI OBITh YCTOWMUYMBEI K KOPPO3UOHHOMY
BO3JICUCTBUIO a30THOW KHUCIOTBL.  ODKCTPAKTOPHI C PACTBOPUTENIEM OOBIYHO
W3TOTaBJIMBAIOTCS ¢ COOJIOIEHUEM YPE3BbIYaifHO BBHICOKUX TPeOOBaHMM (BKIIFOUAs
NPUMEHEHHE CHEIHalbHBIX METOJOB CBapKW, HHCIEKIHHA, oOecredyeHue u
KOHTPOJIb KAauecTBa) W3 MAJIOYTJIEPOJUCTHIX HEP)KABEIOUIUX CTaJlel, THUTaHa,
IIUPKOHHUS WM IPYTHUX BEICOKOKAUECTBEHHBIX MAaTCPHAJIOB.
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3.5.

XuMu4yecKkue pesepByapsl AJsl BbIACPKUBAHUA WM XPaHEHHUS
BBOJIHOE 3AMEYAHUNE

Ha »sranme oSkcTpakuuu  pacTBOpUTENEM  O0pa3yloTCsi TpU  OCHOBHBIX
TEXHOJIOTUYECKUX IOTOKAa XUAKOCTH. Pe3epByapbl A BBIIEPKUBaHUA WM
XpaHeHMUs UCHONb3YIOTCA B JajbHelIIed oO0paboTke BCeX TpeX MOTOKOB
CIIeTYIOIINM 00pazoM:

a) pacTBOp YHUCTOI'0 a30THOKHUCIOIO ypaHa KOHLUCHTPUPYCTCA BbIIIAPUBAHHUEM
U IMPOUCXOAUT NPOUCCC ACHUTpALUHN, TAC OH IIPEBPAIIACTCA B OKCHUI YpaHa.
9TO0T OKCH I ITOBTOPHO HCIIOJIB3YCTCA B AACPHOM TOIIJIMBHOM IHKIIC,

b)  pacTBOp BBHICOKOAKTHBHBIX NMPOIYKTOB JENEHHUS OOBIYHO KOHLIEHTPUPYETCS
BBINIAPUBAHUEM U XPAHUTCS B BHJI€ KOHLIEHTPUPOBAHHOM KUAKOCTU. ITOT
KOHIIGHTPAaT MOKET BIIOCIEICTBUM IIPOWTH BbIMApUBaHUE WM OBITh
npeoOpa3oBaH B GOpMY, IPUTOJHYIO JUISl XPAaHEHUS WIIM 3aXOPOHEHHUS;

C) pacTBOp YUCTOrO HHUTpaTa IUIyTOHUS KOHLEHTPUPYETCS U XPaHUTCA [0
IIOCTYIUIEHHsS. Ha JajJbHEHIIME 3Talbl TEXHOJOTMYECKOro mpouecca. B
YaCTHOCTH, pE€3€pByapbl [Js BBbIIECP)KUBAHMUS WM XPAHEHUS pPacTBOPOB
TUTYyTOHUSI KOHCTPYUPYIOTCSI TAKMM 00pa3oM, YTOOBI M30€KaTh CBSI3aHHBIX C
KPUTHUYHOCTBIO IPOOJIEM, BO3HHUKAIOIIMX B pe3yjibTaTeé HM3MEHEHUH B
KOHIIEHTPALUH UK (popMe TaHHOIO OTOKA.

CrenuanbHO TNpeAHa3HAYEHHblE WJIM IOATOTOBIICHHBIE pe3epByapbl  Jis
BBIJICPKUBAHUS WM XpaHEHUs ISl MCIIOJIb30BaHMs Ha yCTaHOBKE 10 IepepadoTke
00JIy4eHHOTro TOIUIMBA. Pe3epByapbl IS BBIACPKUBAHUS WM XPaHEHHS JOJDKHBI
ObITh YCTOMYMBBI K KOPPO3MOHHOMY BO3JCHCTBUIO a30THOH  KHUCIJIOTHI.
PesepByapbl 171 BBIACP)KMBAHUS WM XPAHEHUS OOBIYHO M3TOTABIMBAIOTCA U3
TaKUX MaTepUalIOB, KaK MaJIOyTJEpOIUCThIC HEP)KaBEIOLIME CTalld, TUTaH WM
LIUMPKOHUH WM JApPYTHE BBICOKOKAUYECTBEHHBIE MaTepuasbl. PesepByapel [uis
BBIIEP)KMBAHMSI WM XPAaHEHUS MOTYT ObITh CKOHCTPYHPOBaHBI TaKMM 00pa3oM,
YTOOBl MX OJKCIUIyaTallus W TEXHUYECKOE OOCIyKMBaHHE IPOU3BOAMINCH
JUCTAHIIMOHHO, U MOTYT HMEThb CIEAYIONIMe OCOOCHHOCTH C TOYKH 3pEHHS
KOHTPOJIS 3a SI€PHON KPUTUUHOCTHIO:

1) OOpHBI DKBHBAJICHT CTEHOK WM BHYTPEHHHUX KOHCTPYKLHUH paBeH IO
MeHbIeit mepe 2%, 1100

2) UWIMHIPUYECKHE pPEe3epByaphl MMEIOT MaKCHUMaldbHBIH muamerp 175 MM
(7 mroiitMoB), 100

3)  OpAMOYTOJBbHBINA WM KOJBLEBOU pe3epByap MMEET MaKCUMAIbHYIO IUPUHY
75 MM (3 mroiima).

Cucrema KOHBepCUM HUTPATA IUIYyTOHUS B OKCH/]L
BBOJIHOE 3AMEYAHUE

Ha GonbIIMHCTBE YCTAaHOBOK IO MEpepadOTKe 3TOT KOHEUHBIM MPOLECC BKIIOYAET
KOHBEPCHIO DPAcTBOpa HHUTpaTa IUIyTOHUS B JABYOKHUCh IIYyTOHUS. B uucio
OCHOBHBIX ONEpalii 3TOro Mpolecca BXOIAT: XPaHEHHE M KOPPEKTHUPOBKA
UCXOJHOI'0 TEXHOJIOTMYECKOT0 MaTepuaja, OCaKICHUE W pa3lelIeHUe TBEPAOU U
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KUAKOW (da3pl, MpoKanuBaHHE, OOpalleHue C MPOAYKTOM, BEHTHIIALHUSA,
oOpailieHre ¢ OTXOAaMH U yIpaBIeHUE MPOIIECCOM.

3aMKHYTBIE CHCTEMBI, CIICIHAIBHO MpEIHA3HAYCHHBIC WJIM TOJITOTOBJICHHBIC IS
KOHBEPCUHM HUTpATA IUTyTOHUS B OKCHUJI TUTyTOHHS, B YaCTHOCTH, 000pPYIOBaHHBIC
TakuM 00pa3oM, 4TOOBI M30€kKaTh AOCTHKCHHUS KPUTUYHOCTH W PaJUAIMOHHBIX
3¢ (eKToB, a TaAK)KE CBECTH K MUHUMYMY OITACHOCTH, CBSI3aHHBIE C TOKCHIHOCTHIO.

Cucrema KOHBepCHH OKCH/IA IIJIYTOHHUSI B METAJLT
BBOJHOE 3AMEYAHUNE

DTOT mpolecc, KOTOPhIH MOXKET OBITh CBSI3aH C YCTAHOBKOW IO TepepadoTKe,
BKJIIOUaeT (TOpUpPOBaHME [BYOKHUCH IUIYTOHHS, OOBIYHO C NPHUMEHEHHUEM
BBICOKOAKTUBHOTO (PTOPUCTOTO BOJOPOJAA, C IIeNblI0 TONydYeHus QTopuaa
Ty TOHMU, KOTOpBIfI BITOCJICACTBUU BOCCTaHaBJIMBACTCs C IIOMOIIBIO
MCTANIMYCCKOTI'O KaJbIIUs BBICOKOM YHCTOTBHI A0 TOJYYCHHUA METANIMYCCKOIO
IUTYyTOHUS. U (QTOpUIa KanblMs B BHUJE IIJJaka. B YHCIIO OCHOBHBIX omnepanui
JaHHOTO Tpolecca BXOAAT:  QropupoBaHHe (Hampumep, C TPUMEHEHHUEM
0o0OpyZOBaHUsA, COJNEpKalero OIaropoAHbple METAUIbl WM  3alUIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTAHOBJIEHHWE MeTa/lla (Hampumep, ¢ NPUMEHEHUEM
KepaMUYECKHX THUIJIeH), BOCCTAHOBJIEHHWE IIJIaka, OOpalleHHe C MPOILYKTOM,
BEHTWISIIHSL, 0OpaIIeHne ¢ OTXOJaMH U YIIPAaBICHUE TPOIECCOM.

3aMKHYTBIe CHUCTCMBI, CIICLIUAJIBHO NPCAHA3SHAYCHHBIC HWJIM IMMOATOTOBJICHHBIC JI
MMPpOU3BOACTBA METAINIMYCCKOT'O INIYTOHHMA, B YaCTHOCTH, 060pyI[0BaHHI)I€ TaKUM
obpazoM, dYTOOBI H30€XKaTh JOCTHKEHUS KPUTUYHOCTH W PaJAHAIIMOHHBIX
3¢ deKTOB, a TAK)KE CBECTH K MUHUMYMY OIMACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKH 47151 H3rOTOBJIEHHS TOILIMBHBIX 3JIEMEHTOB

"VcraHoBKa I M3TOTOBJIEHHUS ~ TOIUIMBHBIX  DJIEMEHTOB' BKJTIOYAET
obopynoBaHue:

a)  KOTOpoe OOBIYHO HAXOAWTCSA B  HEMOCPEACTBEHHOM KOHTaKTe C
TEXHOJIOTUYECKHM ITOTOKOM SIIEPHOTO MaTepuaia WIN HEIMOCPEICTBEHHO
o0pabaThIBacT €ro, MM e YIPABIISICT UM, UJTH,

b)  KOTOpOe repMeTH3UpYeT SACPHBIA MaTepHal BHYTPU OOOJIOUKH.

YcTaHoBKM A0S pa3fesieHHsl H30TONOB yYpaHa M o0opyAoBaHHe, Kpome
AHAJUTHYECKUX  NPHOOPOB,  CHENHAJIBHO  NpeJHA3HAYEHHOE  MJIH
MOATOTOBJICHHOE /1JIsl ITOT0

[Ipenmetsl 000pyIOBaHMS, HAa KOTOpbIE, KaK CYHTAETCS, PACIPOCTPAHSIETCS
3HaueHue ¢passl "000pyIOBAHUE, KPOME AHATUTHYCCKUX TPUOOPOB, CIICIIUATBHO
NpeHAa3HAYCHHOE WM TIOATOTOBJICHHOE" ISl pasfelieHHsl HW30TONOB YpaHa,
BKJTIOYAIOT B CeOs:
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5.1.1.

I'azoBble  pmeHTPUPYrH M y3Ibl M KOMIIOHEHTBHI, CHEHHAJIbHO
NpeJHAa3HAa4YeHHbI¢ MJIM IOATOTOBJICHHbIC /ISl MCIOJIb30BaHUS B Ta30BbIX
neHTpudyrax

BBOJHOE 3AMEYAHUE

['azoBasi meHTpudyra OOBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) UUIMHAPA(OB)
nuamerpom oT 75 mm (3 mroitma) 1o 400 MM (16 AroiiMOB) € BepTHUKAIbHOU
HEHTPAIBbHOU OChIO, KOTOPHIH(€) MoMemeH(bl) B BaKyyM U Bpamaercs(roTcs) ¢
BBICOKOUM OKPY>XHOU CcKOpocThio mopsiaka 300 m/c wim 6onee. [ mocTrkeHHs
OOJIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalbl BPAIIAIOIIMXCS KOMIOHEHTOB
JOJDKHBI MMETh BBICOKOE€ 3HAYEHHME OTHOILEHHUS IPOYHOCTH K IIJIOTHOCTH, a
poropHasi cOOpka H, CJIE€IOBATENbHO, OT/ACIBbHBIE €€ KOMIIOHEHTHI OJDKHBI
WU3TOTOBJIATHCS C BBICOKOM CTEMEHBIO TOYHOCTH, 4YTOOBI paszbamaHc ObLI
MUHUMANIbHBIM. B oTianume ot apyrux ueHTpudyr razoBas ueHTpudyra s
oOoraimeHust ypaHa HMEET BHYTPU POTOPHOM KaMephbl Bpallarouryrocs(uecs)
neperoposiky(u) B ¢opmMe AHMCKa U HEMOJBMKHYIO CHUCTEMY MOJAa4d U OTBOJA
raza UF, cocrodinyro mo MeHbIIEH Mepe U3 TpeX OTIEIbHBIX KaHAaJOB, JBA M3
KOTOPBIX COETUHEHBI C JIOTMATKAMH, OTXOASIIMMHU OT OCH POTOpa K nepudepuitHoi
YacTH pOTOPHOH Kamepbl. B BakyyMe HaxoOuTCs Takke psI BaXKHBIX
HEBPAIIAIOIINXCS SJIEMEHTOB, KOTOPBIE, XOTSI U UMEIOT 0CO0YI0 KOHCTPYKIIHIO, HE
CIIOXHBI B H3TOTOBJICHHUM W HE M3TOTOBIISIOTCS M3 YHHUKAJIbHBIX MaTepHaIOB.
LlentpudyxHas ycTaHOBKa, OJHAaKO, TpeOyeT OONBIIOTO 4YHCIAa 3THUX
KOMITOHEHTOB, TaK YTO HMX KOJMYECTBO MOXKET CIIY>KUTh Ba)KHBIM HHJIUKATOPOM
KOHEYHOT'0 MCIOJIb30BaHUS.

Bpamarwomuecss KOMIIOHEHTHI
a)  Ilomuble poTopHbIe COOPKH:

TOHKOCTEHHBIC IUIMHAPHI UM P COCTUHEHHBIX MEXIY COOOM TOHKOCTEHHBIX
[WIMHIPOB, W3TOTOBJICHHBIX M3 OJHOTO WIIM 0oJiee MaTepuaioB C BBICOKHUM
3HAYEHUEM  OTHOILUEHUS  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHbIX B
I[TOACHUTEJIBHOM 3AMEYAHHMU k nHacrosmemy pazaeny. CoenuHeHue
UWIMHIPOB MEXYy COOOM OCYIIECTBISIETCA MPU MOMOIIN THOKUX CHUIIb(OHOB UITU
KOJIell, OomucaHHbIX B 4yacTtu 5.1.1.c) Huxe. CoOpaHHBIi pPOTOp HMeEET
BHYTPEHHIOIO(ME) TEperopoaky(M) ¥  KOHILIEBbIE y37bl, ONHMCAHHbIE B
gacTsax 5.1.1.d) u e) mmxe. OpHako momHas cOOpKa MOXET OBITh MOCTaBJICHA
3aKa34YMKy B YaCTUYHO COOPAHHOM BUJIE.

b) Portopubie TpyOsI:

CrienpanabHO MPeJTHA3HAYCHHBIC MU TOJTOTOBJIICHHBIC TOHKOCTCHHBIC IVIIMHIPHI
¢ tommmHoM cteHku 12 mm (0,50 mroiima) wuiam MeHee, TUaMETpoOM OT 75 MM
(3 moiima) mo 400 mm (16 grOKWMOB), HM3TOTOBJCHHBIE W3 OJHOTO HIIM Oojee
MaTepUajIoB, UMEIONINX BBICOKOE 3HAYCHHUE OTHOIICHUS MPOYHOCTH K MIOTHOCTH,
ykazanHbix B [IOSSCHUTEJIBHOM 3AMEYAHUU x Hactositiemy paszzaeny.

c) Kounba unu cuabQOoHBI:

KoMmmoHeHThI, cHenualibHO TpEeAHA3HAYEHHBIE WM TOJATOTOBJICHHBIE ISt
CO3/1aHHS MECTHOM OTOPBI JUIsl pPOTOPHOU TPYOBI MIJIM COEAMHEHUS psifia POTOPHBIX
TpyO. Cunb(oHBI MPEACTaBIAIOT COO0N KOPOTKUE IIMIIMHIPHI C TONIUHON CTEHKU



3mm (0,125 mroitma) unu menee, auameTpoM ot 75 MM (3 mroitma) mo 400 mm
(16 mroliMOB), UMEIOIIMX OJMH TO(p U U3TOTOBIEHHBIE U3 OJTHOTO U3 MaTEPHAJIOB,
HMCIOIIUX BBICOKOC 3HAYCHHUC OTHOMICHUSA MMPOYHOCTHU K IJIOTHOCTU, YKA3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHUWMU k nacTosiiemy pasaeny.

d)  Ileperopomku:

Kommnonentsr B ¢opme naucka auamerpom ot 75wmm o 400 MM (ot 3 mo
16 moliMOB), CcHenuadbHO TMPEJHA3HAYCHHBIE WM  IOATOTOBJICHHBIC IS
YCTAaHOBKH BHYTPU POTOPHON TpyOBl HEHTPUPYTH C IENbl0 H30JIUPOBAThH
BBIITYCKHYIO KaMepy OT TJIaBHOW pa3JeIUTEeNIbHOW KamMepbl U B HEKOTOPBIX
caydasx JUisl yiaydlieHus: nupKysinuu raza UFg BHyTpu riaBHOW pa3faenuTeIbHON
KaMepbl pOTOPHOI TPyObl U U3TOTOBJICHHBIE U3 OJIHOTO U3 MaTEPHAIOB, UMEIOIIUX
BBICOKOE 3HAUEHUE OTHOUIEHUS MPOYHOCTH K IUJIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHUWMU k nacrosiiemy paszaeny.

e) BepxHue/HI>KHUE KPBITIKU:

Kommonentsl B Qopme amcka amamerpom oT 75 mm (3 mioiima) mo 400 mm
(16 mroiiMOB), cCHENHAIBHO TIPEIHA3HAYCHHBIC WM TOATOTOBJICHHBIE TaKUM
00pazoM, 4TOOBI TOYHO COOTBETCTBOBATH JUAMETPY KOHIIOB POTOPHOW TPyOBI M
Onarogaps aToMmy yaepxkuBath UF¢ BHyTpu ee. DTU KOMIIOHEHTHI HCIIONIb3YIOTCS
JUISE TOTO, 4YTOOBI TOJICPKHUBATh, yAEPKUBATh WIH COJIEpPKaTh B cebe Kak
COCTaBHYIO YacTh JJIEMEHTHl BEPXHETO MOMIIMITHUKA (BEPXHSAS KPBIIIKA) WU
CIyXHUTh B  KauecTBe  HECylled  YacTh  BpPALAIOUIMXCA  DJIEMEHTOB
ANEKTPOABUTATENS] M DJIEMEHTOB HIDKHErO MOMAIIUIMHHUKA (HYDKHAS KpBIIIKA), U
W3TOTOBJISIIOTCS. M3 OJHOTO W3 MaTepHalloB, HMMEIOIIUX BBICOKOE 3HAYEHUE
OTHOIIEHUS MPOYHOCTH K IUIOTHOCTH, YykKazaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHHMMU k HacTosimieMy paszjaeiny.

[NHOACHUTEJIbBHOE 3AMEYAHUE

Jlis  Bpamjaromuxcss KOMIIOHEHTOB LIEHTPU(YT HCIOJB3YIOTCS  CIEAYIoIne
MaTepHabl:

a)  MapTCHCUTHOCTAPCIONIME CTalM, WMEIONIMEe MAaKCUMAJIbHBIA  Tpeaes
IPOYHOCTH Ha pacTspkerue 2,05 x 10° H/M?* (300 000 GyHT/KB. I10IM) WK
ooutee;

b) AJIIOMHUHHUECBBIC CIIJIaBbl, UMCIOIIIHC MaKCHUMaJILHEBIN npeacii MpoYHoCTU Ha
pactsoxenne 0,46 x 10° H/m? (67 000 dyHT/KB. mroiiM) mimn Golree;

C)  BOJIOKHHCTBIC (HUTEnIOIOOHBIE) MaTepHuabl, MIPUTOHBIC JUTS
UCIONIb30BAaHUSI B KOMIIO3UTHBIX CTPYKTypaXx M HMEIOIIUE 3HauYeHUs
YIENBHOTO MOJIYJs yrpyroctu 12,3 x 10° M nam Goee U MAKCHMAIBHOTO
VICIBHOTO Ipeleia MPOYHOCTH Ha pactsokenne 0,3 x 10°M mwm Goee
("ynenpHBIA MOIYIB yIPYTrocTH" - 3T0 MOyJib FOHra B H/M?, neneHHbIH Ha
YIENbHBIA BEC B H/M’; ""MaKcHMambHBIit YIEIbHBIN Mpees MPOYHOCTH Ha
pacTsbkeHue" - 3TO MaKCUMaJbHBIM Mpelesa MPOYHOCTH Ha PACTSIKEHHUE B
H/Mz, JIeTICHHBIN Ha yCIbHBINA BEC B H/M3).



5.1.2.

CraTnyecKkue KOMIIOHEHThI
a) TToamIMIHUKY ¢ MAarHUTHOU MMOIBECKOM:

CreunanbHO TNpeAHAa3HAUYEHHBbIE WM IOATOTOBJICHHbBIE MOJUIMITHUKOBBIE Y3JIbI,
COCTOSIIIIME M3 KOJIBLIEBOTO MarHuTa, MOJBEHIEHHOIO B 000iMe, conaepikaiieit
nemnupytronryto cpeny. OOoiima msrorosnsiercsa u3 croiikoro k UFs marepuana
(eMm. ITIOSAACHUTEJIBHOE 3AMEYAHUE « pazneny 5.2.). Maruut coeuHseTcs
C TIOJIOCHBIM HAKOHEYHUKOM WM BTOPHIM MAarHUTOM, YCTAaHOBJIEHHBIM Ha
BEpPXHEH KpBIIIKE, OMMcaHHOW B pasnene 5.1.1. ¢). Maraut Moxxet umeTh popmy
KOJbIa C COOTHOLUIEHWEM MEXIY BHEIIHHUM W BHYTPEHHHM JIUaMETpaMu,
MEHBIIIMM WU paBHBIM 1,6:1. Marautr Moxxet uMeTh GopMy, 00ECTICUNBAIOIITY IO
HavanpHy0 npoHuraemocts 0,15 T'a/m (120 000 equann CT'C) wim Gonee, uimu
OCTaTOYHYI0 HaMarHu4eHHOCTh 98,5% unu Gosee, WM NMPOU3BEICHUE UHIYKIUU
HAa MaKCHMAIbHYIO HampsDkeHHOCTb momst 6omee 80 kJli/m® (107 Te.D). Kpome
OOBIYHBIX CBOWCTB MaTepuasia, HEOOXOAWMBIM TPEABAPUTEIBHBIM YCIOBHEM
ABJIIETCS OrpAaHMYEHHE OuYeHb MalblMM jgomyckamu (MeHee 0,1 MM win
0,004 mroiima), OTKJIOHEHHS MAarHUTHBIX OCEH OT TEeOMETPHUYECKUX OCEH WIIN
obecrnieyeHre 0co00if TOMOT€HHOCTH MaTepHalia MarHuTa.

b) [MoammmanKy/ nemmdepsr:

CHGHI/IZU'IBHO npeaHa3HA4YCHHBIC 501041 IIOATOTOBJICHHBIC IIOAIINITHUKH,
coJiep KaIie y3ell 0Ch/YIUIOTHUTEIBHOE KOJIbII0O, CMOHTHPOBAHHBIN Ha Aemiidepe.
Ocp 00BIYHO TIPENCTaBISIET COOOM Bal U3 3aKAJICHHOM CTald C OJHUM KOHIIOM B
dopme momycheprl, W CO CpEICTBAMHU TIOACOSAMHEHHS K HIDKHEH KpBIIIKE,
omnucaHHoOU B paznene 5.1.1. e), Ha apyroMm. Ban, ogHako, MOXKET OBITh COCAMHEH
C THUIPOAWHAMHYECKUM TOAmUNMHUKOM. Kombio mmeer Qopmy Tabnetku c
nonychepuyecKuM YIiIyOlleHHeM Ha OJHOW MOBEPXHOCTH. OTHU KOMITIOHEHTHI
4aCcTO MOCTABISIOTCS OTJENBHO OT AeMiidepa.

C) MonekysipHbIe HACOCHI:

CrneunanbHO  NpeAHa3HAUYEHHbIE  WJIM  TOJATOTOBJIEHHBIE  IIWJIMHAPHL €
BBITOYCHHBIMU WJIM BBIIABICHHBIMU BHYTPH CIHPATbHBIMU KaHaBKaMU U C
BBICBEPJICHHBIMA BHYTPU OTBEPCTUSMHU.  THUIOBBIMH pa3MepamMH SIBISIFOTCS
(1 (14% (01115 (5 BHYTpeHHUN nuamerp oT 75 mm (3 mwoitma) g0 400 MM
(16 mrotimoB), TonmmuHa crenku 10 mm (0,4 mroiimMa) unmu Gosiee, ¢ JIMHOM, paBHOM
nuameTpy unu Oonbiie. KaHaBkM OOBIYHO MMEIOT MPSMOYTOJIBHOE MOMEPEeYHOe
ceuenue u rayouny 2 mum (0,08 mroiima) mium Gostee.

d) Craropsl gBUTATENECH:

CreunanbHO MpeJHa3HAUYECHHbIE WM MOJATOTOBJICHHBIE CTaTOPbl KOJIBLIEBOM
dbopMbl  ANE  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  TUCTEPE3UCHBIX  (WUIU
PEAKTUBHBIX) JIEKTPOJBUTATENICH TIEPEMEHHOTO TOKA IS CHHXPOHHOU paboThl B
yCcloBHUSX Bakyyma B auana3zoHe yactoT 600-2000 ['n u B AnanazoHe MOIIHOCTEN
50-1000 BA. CraTtopbl cocTosT U3 MHOTo(ha3HbIX OOMOTOK Ha MHOTOCIOHHOM
JKEJIE3HOM CEepICUHUKE C HU3KUMU MOTEPSMHU, COCTABIEHHOM U3 TOHKUX IJIACTHH,
00braHO TonmmuHoM 2,0 MM (0,08 mroiima) ninm MeHee.
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5.2.

e) Kopnyca/mpuemuuku neatpudyru

KoMmmoHeHThI, cHenuasibHO TpeAHA3HAYEHHBIE WM TOJATOTOBJICHHBIE ISt
pa3MenieHuss B HUX COOpPKH pOTOpHON TpyOwl razoBoii meHtpudyru. Kopmyc
COCTOUT M3 >KECTKOTO LWJIMHIApa ¢ TonmuHo creHku 1m0 30 mMm (1,2 mroiima) c
NPEeNU3MOHHO 00pabOTaHHBIMU KOHIIAMU ISl YCTAHOBKHM TOJIIMITHUKOB U C
OJIHUM WJIM HECKOJbKUMH ¢raHIaMu st MoHTaxa. (OOpaboTaHHBIE KOHIIBI
napajuieIbHbl YT APYTY U TEPHEHAUKYISIPHBI TMPOJOJBHOW OCH HHJIWHIpa B
npenenax 0,05 rpamyca wnu menee. Kopmyc MOXeT Takke MPEACTaBIsATh coO0i
KOHCTPYKIHUIO SYEUCTOrO0 TUMA JUIsl Pa3MEIIECHUS B HEM HECKOJIBKUX POTOPHBIX
Tpy0. Kopmyca n3roraBnuBaroTCs U3 MaTepuaioB, kopposuectonkux k UFg, nmun
3aIUIIAIOTCS TIOKPHITHEM U3 TAKMX MaTepHaJIOB.

f) JloBymiku:

CrenanbHO TpeAHA3HAYCHHbIE WJIM TOJATOTOBJICHHBIE TPYOKH BHYTPEHHUM
muametpoMm 10 12 mm (0,5 mroiima) uia usBnedenus raza UFq u3 poropHoil TpyObl
no meroay TpyOku Iluto (T.e. ¢ oTBEpCTHEM, HANPaBIEHHBIM Ha KPYTrOBOM MOTOK
rasa B pOTOpHOH TpyOe, K NpHUMEpY, MOCPEICTBOM H3rM0a KOHLA pPaIualibHO
pacroyiokeHHOU TpyOKH), KOTOPhIE MOXHO HMPUKPENUTh K IEHTPAJIBHON cucTeMe
u3BJedeHMs ra3a. TpyOKu M3roTOBIEHBI U3 MaTepuasioB, koppo3uecTokux K UFs,
WIH 3aIIULIAI0TCS IIOKPBITHEM U3 TAKUX MATEPHAJIOB.

CnennajbHO NpeAHAa3HAYECHHbIe WM TOATOTOBJICHHbIE BCIOMOraTebHbIE
CHCTeMBbI, 00OpyAOBaHME M KOMIIOHEHTBHI [JIsi HCIOJb30BAHUSA HA
ra3oueHTpuQyKHOH YCTAHOBKE N0 000TralleHH IO

BBOJAHOE 3AMEYAHUE

BcnoMoratenbHble cUCTEMBI, 000PYA0BaHHE M KOMIIOHEHTBI Ia30LEHTPU(YKHON
YCTaHOBKM 10 OOOTallleHUI0 NPEACTaBISAIOT €000 CHUCTEMBI yCTAHOBKH,
HeoOxonumble Uit nogaun UFs B IeHTpUQyTH, ISl CBA3M OTAEIBHBIX LHEHTPpUQyT
MEXIy co00# C 1enpio 00pa3oBaHUs KaCKaaoB (MM CTyNEHEH), 4TOOBl JOCTHYb
Oosee BBICOKOTO oOorameHuss u u3Biedb '"mpoaykt' u "xBocTel' UFg u3
LHEHTPUPYT, a Takke 000pyJoBaHUE, HEOOXOUMOE AJIsl MPUBEICHUS B JIelicTBHE
HeHTPU(YT WM Ui ynpaBieHus ycraHoBkoi. OObruHo UF¢ mcmapsercs u3
TBEPJBIX BEIIECTB, IOMEUICHHBIX BHYTPH IMOJIOTPEBAEMBIX AaBTOKJIABOB, W
nmojaeTcsi B ra3000pa3Hoi hopme K HeHTpUdyraMm depes3 CUCTEMY KOJIJICKTOPHBIX
TpybonpoBogoB kackana. "IIpomykt" wu "xBoctel" UFg, mnocrynmaromue u3
HEHTPU(YT B BHJE Tra3000pa3HBIX IOTOKOB, TaKXKe MPOXOIAT Yepe3 CHUCTEMY
KOJUIEKTOPHBIX TPyOOIPOBOJOB KackaJa K XOJOJIHBIM JIOBYLIKaM (paboTarouium
npu temneparype okono 203°K (-70°C)), rae oHM KOHAEHCHUPYIOTCS U 3aTeEM
IIOMEIIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEpHI I TPAaHCIOPTUPOBKU WU
XpaHeHHsA. Tak Kak YCTaHOBKa IO OOOTAllEHHIO COCTOUT M3 MHOTHX THICSY
HeHTPU(YT, COOpaHHBIX B  KacKaJbl, CO3/AIOTCS  MHOTOKHJIOMETPOBBIC
KOJIJIEKTOPHBIE TPYyOONPOBOJBI KAaCKaJ0B C ThICAYAMU CBApHBIX ILIBOB, MPUYEM
CXeMa OCHOBHOM 4YacTM HX COCIUHEHHH MHOTOKPATHO  IOBTOPSETCS.
Ob6opynoBaHue, KOMIIOHEHTHI W CHCTEMbl TpPyOONpPOBOAOB M3TOTOBISIOTCS C
COOITIO/ICHIEM BBICOKMX TPEOOBaHUI K BaKyyM-IDIOTHOCTH U YUCTOTE 0OpabOTKH.
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5.2.1.

5.2.2.

5.2.3.

5.2.4.

Cucrembl nogavyu/cucreMsl 0TBoAA '"'mpoaykra' u '"'xBocToB"

CrrenmnanbHO NpE€aAHasHAYCHHBIC WM  IIOATOTOBJICHHBIC  TCXHOJOIMYCCKHE
CHUCTCMbI, BKIIFOYAIOIIHC:

NHUTAIOINE AaBTOKJIABH (WM CTaHIUH), UcrosbdyeMble it nogaun UFg B
kackanapl neHTpudyr npu aasnenuu 10 100 klla (15 ¢yHT/KB. nr0iiM) U Tpu
ckopoctH 1 Kr/4 unu Oonee;

1ecyOaMMaTopsl (MM XOJIOIHBIE JIOBYILKH), HCIIOJIb3y€EMBIE ISl BHIBEICHHS
UFs wu3 xackamoB mnpu pgasnenuun npo 3 klla (0,5 dyHT/KB. mioiim).
JlecyOaumaropsl crocoOns! oxaaxaarses 10 203° K (-70°C) u narpeBatbes
110 343°K (70°C);

cTaHiuu "mpoaykra” u "XBocToB", ucnonb3dyemele A nepemernienust UFq B
KOHTEHHEPHI.

Ora ycTaHOBKa, 000pyI0BaHHUE U TPYOOIIPOBOIBI TOJHOCTHIO H3TOTABIUBAOTCS U3
croiikux kK UFg MarepmanoB WM 3alIMIIAIOTCS TIOKPBHITHEM W3 HHX (CM.
[TOACHUTEJIBHOE 3AMEYAHUE k panHoMy paszieny) ¢ COONMIOJeHUEM
BBICOKMX TPeOOBaHUI K BaKyyM-IJIOTHOCTH U YUCTOTE OOpabOTKH.

MamnHHbIE CHCTeMbI KOJJIEKTOPHBIX TPY0OOIIPOBOI0B

CriennanbHO TIpeIHa3HAYCHHBIE WM MTOATOTOBJICHHBIE CHCTEMBI TPYOOIPOBOIOB U
KOJUIEKTOPOB ISl yaepkanus UF¢ BHyTpU HEHTPU(PYKHBIX KACKaJOB. ITa CETh
TPyOOIPOBOJIOB  OOBIYHO  MpEACTaBIseT co00M cucreMy ¢ "TpOWHBIM"
KOJUIEKTOPOM, M KaxkJas LeHTpudyra coearHEeHa ¢ KaXJbIM U3 KOJUJIEKTOPOB.
CnenoBarenbHO, CXe€Ma OCHOBHOM 4YacTH HUX COEAMHEHHS MHOTOKPATHO
noBTopsieTcst. OHa MOJIHOCTBIO M3roTaBiuBaeTcs u3 crokux k UFg marepuaion
(cm.  TIOACHUTEJIBHOE 3AMEYAHUME « HacrosmeMmy pasneny) C
COOJTI0ICHHEM BBICOKMX TPEOOBAHMI K BaKyyM-TIOTHOCTH U YUCTOTE 0OPabOTKHU.

Macc-cnnekTpoMeTpbl/McTOYHUKH MOHOB 111 UF

CrnenuasbHO  TpeIHA3HAYCHHBIC WJIM  TIOJTOTOBJICHHBIE MAarHUTHBIE  WJIH
KBaIPYIOJIbHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIE TPOU3BOAMWTH MPSIMOU OTOOP
npo0 momaBaeMoil Macchl, "mpoaykTa" wiu "XBocTOB" U3 ra3oBbIX MOTOKOB UF¢ u
o0Jaaromue MoJIHBIM HAaOOPOM CIIeIyIOIINX XapaKTePUCTHK:

1. yJAenbHas pa3peniaroias cnocoOHOCTh o Macce cBaiie 320;

2. COACPKAT UCTOYHUKHU MOHOB, U3TOTOBJICHHBIC N3 HUXPOMa UK MOHECIIA UIIN
3alMUIICHHBIC ITOKPBITUEM W3 HUX, HWIIM HUKCIIMPOBAHHBIC,

3. COJIepKaT MOHU3ALMOHHBIE HICTOUHUKU C OOMOAapAUPOBKOM 3JIEKTPOHAMU;
4. COJIEpPKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO ISl U30TOMHOTO aHAIN3a.
IIpeoGpa3oBaTesin 4acTOTHI

[IpeoOpa3zoBareny 4acTOTHI (TaKKe M3BECTHBIC KaK KOHBEPTOPHI WIIM HHBEPTOPHI),
CIICOHUAJIBHO HpeI[HaSHaquHLIe WJINX IIOATOTOBJICHHBIC MJIsI ITUTAHUA CTaTOpOB
JIBUTATENCH, OmpeneseHHbIX B moamyHkte 5.1.2. d), win 4acth, KOMIIOHEHTHI U
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5.3.

5.3.1.

moACOOPKH TaKMX MPeoOpa3oBaTeNIC YacTOTHI, 00JIAIAlOIINE TOTHBIM HAOOpOM
CJICIYIOIINX XapaKTEPUCTHUK:

l. MHoroda3HbIi BeIxo B auamna3zone ot 600 go 2000 I'm;

2. BBICOKas CTa0MIBHOCTH (CO cTabmimm3anuent yactotsl Jryuiie 0,1%);
3. HU3KHE HEJTMHEWHBIC HCKaKeHus (MeHee 2%);

4. Kod¢duUIIMeHT mose3Horo aeicTBus cBbiie 80%.

[MTOACHUTEJIbHOE 3AMEYAHUNE

[Tepeuncnennoe Bbillie 000PYIOBAHUE BCTYMAECT B HEMOCPEICTBEHHBIM KOHTAKT C
texHosornueckuM razoM UFg wiM  HemocpeacTBEHHO YMpaBiseT padoToin
HEeHTpU(DYT U MPOXOXKIESHUEM raza oT HeHTPUPYTU K HeHTpudyre u U3 Kackaaa B
KacKajl.

Kopposuectoiikue k UFs Marepuansl BKIIOYAIOT HEPXKABEIOUIYIO CTallb,
AQTIOMUHHM, aTIOMUHHEBBIE CIUIABbl, HUKEIb WIHM CIUIaBbI, cojepxkamue 60% u
0oJiee HUKEIIS.

CnennanbHO TpeJHA3HAYeHHble WJIM TOArOTOBJIEHHbIe COOPKU H
KOMIIOHEHTBI /1JIsl MCII0JIL30BaHUs NPHU ra3oaud¢y3uoHHOM 000ranmeHnu

BBOJHOE 3AMEYAHUNE

[Ipu razomuddy3noHHOM MeTone pa3feleHus H30TONOB YpaHa OCHOBHOM
TEXHOJOTHYECKON cOopkoi SIBJISIETCS ClielMaabHbIN MTOPUCTHII
razonudy3noHHbI Oapbep, TEIIOOOMEHHUK ISl OXJaXIEHUs raza (KOTOpBIH
HarpeBaeTcsl B MPOLECCEe CXKATHs), YIUIOTHUTENIbHBIC KJIANIaHbl U PEeryIupyIoIne
KJIalmaHbl, a TaKkXKe TPyOOIPOBOIBI. [Tockonmbky B razoanddy3noHHOM
TexHoJioruH uctnoyb3yeTrcs mectudropucteii ypan (UFg), Bce obOopymoBanue,
TpyOOIPOBOBI M MOBEPXHOCTU U3MEPHUTEIBHBIX MPUOOPOB (KOTOPHIE BCTYMAIOT B
KOHTAaKT C Ta30M) JIOJDKHBI M3TOTaBIMBATHCS W3 MaTEpUANIOB, COXPAHSIOLINX
crabmibHOCTh Tipu KoHTakTe ¢ UFe. [azomuddys3nonHast ycTaHOBKa COCTOHUT U3
psina Takux cOOpOK, TaK 4TO MX KOJIMYECTBO MOXKET ObITh Ba)KHBIM IOKa3aTeIeM
KOHEYHOI'O IpeHa3HaYEeHHUS.

I'azoauddyznonnnie 6apbepbl

a)  CrenmanbHO NpeAHA3HAUYCHHbIE WM HOATOTOBJICHHBIC TOHKHE, TOPUCTHIC
¢bunbTpel ¢ pazmepom nop 100-1000-A (anrctpem), Tommuuoit 5 MM (0,2 mroitma)
WIA MEHbIIEe, a A TpyOuaTsix ¢popMm auamerpoM 25 MM (1 aroiim) uinu MeHslle,
W3TOTOBJICHHBIE W3  METAUIMYECKUX, MOJUMEPHBIX WIH  KEePaMHUYECKHUX
MarepuaiioB, kopposuectonkux Kk UFg, u

b) chnemManbHO  TOATOTOBJICHHBIE  COCAWHEHWS] WM TMOPOIIKK  JUIs
U3rOTOBJICHUS TakUX (GWIBTPOB. Takue COEAMHEHHUs U TOPOIIKH BKJIFOYAIOT
HUKEJIb WIM CIUIaBbl, cojaepkamue 60% win Gornee HUKENs, OKCHJ aJFOMUHUS
win ctoiikue Kk UFg monHocThio propupoBaHHbIE YITIEBOJOPOIHBIE TOJIUMEPHI C
guctoron 99,9% wunm OGonee, pasmepoMm yactull MeHee 10 MKM M BBICOKOM
OJTHOPOJHOCTBIO YACTHIL IO KPYITHOCTH, KOTOPBIE CIIELUAIBHO MTOATOTOBIIEHBI IS
M3TOTOBJICHUS ra30Au(Py3MOHHBIX OapbEepOB.
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5.3.2.

5.3.3.

5.34.

5.3.5.

5.4.

Kameps1 1u¢pgysopos

CrneuuanbHO  MpeAHA3HAUYEHHBIE  WJIM  [OATOTOBJICHHBIE  T'€PMETUYHBIE
UIMHApUYecKkue cocyabl auamerpoM Oomnee 300 mm (12 mroiiMoB) M JIMHOMN
6omee 900 MM (35 ArOMMOB), MU MIPSIMOYTOJIBHBIE COCY/IbI CPABHUMBIX Pa3MEpOB,
UMEIOIINE OJIMH BITYCKHOM W JBa BBINTYCKHBIX MATpyOKa, AMAMETP KaXKIOTO W3
KOTOpbIX Oosee 50 MM (2 mroriMa), Juisl TIOMENICHHUsI B HUX Ta30duddy3MOHHBIX
OapbepoB, HU3roToBleHHBbIE W3 cTOMKUX K UFg MaTepuanoB WM 3alluICHHBIE
MOKPBITHEM W3 HHUX, W MPEIHA3HAUYCHHBIC /IS YCTAHOBKH B TOPU3OHTAILHOM WU
BEPTUKAJIILHOM TTOJIOKEHUH.

Kommnpeccops! u razonyBku

CrienManbHO TpeIHA3HAYCHHBIC WM IMOATOTOBJICHHBIE OCEBHIE, IIEHTPOOESKHBIE
WM 00BEMHBIE KOMIPECCOPHI, WM Ta30yBKU C MPOU3BOJIUTEIHLHOCTHIO HA BCOCE
1 M°/MuH wia Gosee UFg u ¢ maBieHneM Ha BEIXOJE IO HECKOJBKUX coTeH klla
(100 ¢pyHT/KB. Ar0iiM), TIpeIHA3HAYCHHBIC AJSl OJTOBPEMEHHOM SKCITyaTaluu B
cpene UFg ¢ anekTpoaBUraTeieM COOTBETCTBYIONIEH MOIIHOCTH WM Oe3 Hero, a
TaK)Ke OTJIETbHbIE COOPKH TaKMX KOMIIPECCOPOB M Ta30yBOK. DTH KOMIIPECCOPHI
Y Ta30A4yBKM HMMEIOT Tepenan AaBieHus oT 2:1 ngo 6:1 um usroraBauBaroTcs u3
crorkux K UF¢ maTepuanoB uinuy MOKpbIBatOTCS UMH.

YniaorHenus Bpaalmuxcs BajioB

CreunanbHO MpelHa3HAYEHHbIE WM MOATOTOBJICHHbIE BAaKyyMHbIE YIJIOTHEHUS,
YCTaHOBJICHHBIE HAa CTOPOHE MOJIaYll U HA CTOPOHE BBIXOJA ISl YINIOTHEHUS BaJa,
COEIMHSIIOLIET0 POTOP KOMIIPECCOPA WM Ta30AYBKHU C MPUBOIHBIM JBUTATEIIEM, C
TeM 4YTOOBl O00ECIEeUUTh HANEKHYI0O TepPMETHU3AIMIO, TPEIOTBPAIIAIOITYIO
HaTeKaHUE BO3JyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30yBKH,
koTopasi HamonHeHa UFq. Takue ymnnoTHeHHs OOBIYHO MPOEKTUPYIOTCS Ha
CKOpOCTh HaTekaHwus OydepHoro raza menee 1000 eM’/MuH (60 roiM’/MuH).

TemnooomMennnku niaa oxjgaxkaenus UFq

CrenuanbHO NOpeJHA3HAYCHHbIE WM  IOATOTOBJICHHBIE  TEIUIOOOMEHHHUKH,
U3roTOBJIEHHbIE M3 cToMkuMX K UFg MaTepuanoB WM NOKpBITHIE MMM (32
WCKIIFOUCHHEM HEPKaBEIOIIEH CTaJIM), WM MEIbI0, WIH JIOOBIM COYETAHHEM STHUX
METAJUIOB U PACCUMTAHHBIE HA CKOPOCTb M3MEHEHMsI JABICHUS, ONPEAEIAIOIIEro
yteuky, meHee 10 Ila (0,0015 dbyHT/KB. A10iiM) B Yac mpH mepemaje AaBlICHUS
100 xI1a (15 ¢pyHT/KB. q10¥M).

CnennajbHO NpeAHA3HAYEHHbIe WM MOATOTOBJIEHHbIE BCIOMOraTejlbHbIe
CHCTeMBbI, 000pyI0BaHMEe M KOMIIOHEHTbI /Jsi HCHOJb30BAHUS NPH
razoaudPpy3uoHHOM 000raleHu

BBOJIHOE 3AMEYAHUE

BcromorarenbHple  CUCTEMBI,  OOOpPYJOBaHHME M KOMIIOHEHTBI  JUIA
ra3oauQPy3MOHHBIX YCTAHOBOK TI0 OOOTAIICHUIO MPEICTABISIOT COOON CHUCTEMBI
ycTaHOBKH, HeoOxoaumsbie st mogaun UFg B razomuddysnonHyro cOopky, mms
CBSI3H OTIENIbHBIX COOPOK Mexay co0oil U 00pa3oBaHMs KacKaaoB (WM CTyTEHEH)
C LEJIBIO TIOCTETIEHHOTO JTIOCTH)KEHUS 00Jiee BBICOKOTO 00OTAaICHUsI U U3BJICUCHUS
"mpogykra" wu "xBoctoB" UF¢ u3 nud@y3uoHHBIX KackaaoB. Beuny
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54.1.

5.4.2.

BBICOKOMHEPIIMOHHBIX ~ XapakKTepUCTUK  Tu(hPy3MOHHBIX  KacKajoB  Jr000e
npepbiBaHle MX pabOThl, 0OCOOEHHO HMX OCTAHOBKA, MPHUBOIAT K CEPhE3HBIM
nocienctsusiM.  CrenoBarenbHO, Ha ra3oau((y3MOHHOM YCTaHOBKE Ba)KHOE
S3HAYCHHUEC MMCIOT CTpPOro€ M IOCTOAHHOC MOAACPKAHHUEC BaKyyMa BO BCCX
TEXHOJIOTUYECKUX CHUCTEMaxX, aBTOMATHUYECKas 3alluTa OT aBapuii W TOYHOE
ABTOMATHUYECKOE pEryJMpoOBaHHE IIOTOKA Tas3a. Bce 310 mpuBomuT K
HeO6XO,[[I/IMOCTI/I OCHAIlICHUA YCTAaHOBKH GOHBH_II/IM KOJIMYECTBOM CIICIHUAJIBHBIX
M3MEPUTEIIBHBIX, PETYIUPYIOINX U YIIPABIIAIOMUX CUCTEM.

O6pryno UF4 ucnapsiercss U3 UWIHHIPOB, MOMEIICHHBIX BHYTPH aBTOKJIABOB, U
MoJaeTcsi B Tra3000pa3Hol  (QopMe K BXOAHBIM TOYKAM HYEpe3 CHUCTEMY
KOJUIGKTOPHBIX TpyOONPOBOJIOB KacKaja. "Ilponykt" wu "xBoctel" UFg,
MOCTYMAIOINe U3 BBIXOJIHBIX TOYEK B BUJE Tra3000pa3HBIX MOTOKOB, MPOXOIST
yepe3 CHCTEMY KOJUICKTOPHBIX TpPyOONpOBOJOB Kackaga MO0 K XOJIOJHBIM
JIOBYIIKaM, JUOO K KOMIIPECCOPHBIM CTaHIUSAM, Tne razooOpasnbni motok UFg
CKW)KAETC M 3aTeM I[IOMENIAaeTCs B COOTBETCTBYIOUIUE KOHTEHHEPHI IS
TPAHCTIOPTUPOBKHU WU XpaHeHus. [lockonbky razonud@ys3roHHas yCTaHOBKA MO
oOorameHno HuMeeT OoJyblIoe KOJUYECTBO  Tra30du(dy3HOHHBIX  COOPOK,
coOpaHHBIX B KackKaJpl, CO3JAIOTCSI MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOONpPOBOBI KACKaIOB C THICSYaMU CBApHBIX IIBOB, MPHUYEM CXE€Ma OCHOBHOM
YacTH UX COEIMHEHUN MHOTOKpaTHO moBTopsieTcs. OOopyaoBaHHE, KOMIIOHEHTHI
U CHCTEMBl TpPYOONpPOBOJOB H3TOTOBIISIOTCS C  COONIOZACHHEM BBICOKHX
TpeOOBaHUH K BaKYyM-IZIOTHOCTH M YHCTOTE 0OPaOOTKH.

Cucrembl mogaun/cucreMbl 0TBoAA "'mpoaykra' u '"'xBocToB"

CHGLII/IEUII:HO npeaHa3HAUYCHHBIC HIJIN IoArOTOBJICHHBIC TCXHOJIOI'MYCCKUC
cucTeMBI, criocoOHble padorats mpu masneHun 300 Ila (45 GyHT/KB. MI0iiM) wn
MeHee, BKIII0Yast:

MUTAIONINE aBTOKJIABHI (MM CUCTEMBI), UCTiob3yeMble i nogaun UFg B
razoanddy3uoHHbIE KaCKabl;

necyOnuMaTopsl (UM XOJIOAHbIE JIOBYIIKH ), UCIIOJIb3Y€EMBbIE JIJIsl BBIBEICHUS
UF¢ u3 razonuddy3noHHBIX KaCKaJI0B;

cranmmu  oxwwkenus, rae UFg B Ta3oo0pasHoii ¢dopMe wu3 Kackama
CKUMAETCS U OXJIAXKAAECTCS 10 KUAKOTO COCTOSHMS;

CTaHIMU "mpoAykTa" WM "XBOCTOB", MCIOJIBb3yEMbIE AJIs IEpPEMEIECHUs
UFs B KOHTEHHEPHI.

CucremMbl KOJIEKTOPHBIX TPYOONIPOBO/10B

CrenuanbHO MpeaHa3HauYeHHbIE WIH MTOATOTOBICHHBIE CUCTEMBI TPYOOIIPOBOIOB U
cUCTeMbl KOJUIeKTOpoB st yaepkanuss UFg BHyTpH razoanddy3moHHBIX
KacKkaloB. OJTa ceThb TPyOOINpPOBOAOB OOBIYHO MPEICTABISIET COOOW CHCTEMY C
"MBOMHBIM" KOJJIEKTOPOM, TJ€ KaxJas s4Yeilka COeAHMHEHa C KaXIbIM U3
KOJUIEKTOPOB.
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5.4.3.

5.4.4.

5.4.5.

BakyymHble cucTeMBbI

a) CHGL{I/IaJIBHO MnMpeaHa3HAYCHHLIC 1501040 IIOATOTOBJICHHBIC KpYIHEIC
BAKYYMHBIC MarucCTtpajd, BaKYYMHBIC KOJUJICKTOPbI W BAaKyyYMHBIC HACOCHL
IPOM3BOLUTENBHOCTBIO 5 M/MuH (175 byT’/MuH) wiu Gounee.

b) BakyymHbie Hacochbl, CHeUMaTbHO TpeIHAa3HAYCHHBbIC I paboOThl B
comepxarmieii UFg atmMocdepe W HM3roTOBICHHBIE W3 ATIOMHHHS, HUKEIS WU
CIUIaBOB, cojepxamux Oonee 60% HHKENs WX MOKPBITHIE UMH. OTH HACOCHI
MOTYyT GBITB WU POTAIMOHHBIMU, UJIU MOPITHCBBIMU, MOTYT HUMCTH BBITCCHAIOIIUC
U (TOPHCTOYTJIEPOAHBIC YIUIOTHEHUS, a TaKKe B HHX MOTYT HPUCYTCTBOBATH
crenuanbHble paboyne KUIKOCTH.

CrnennanbHble CTONOPHBbIEC M PeryJIMPYyOIINe KJIANAHbI

CrnenuasibHO  TpEeAHA3HAYEHHBIE WM TOATOTOBJICHHBIE  pYYHBIE  WJIH
ABTOMATHYECKHE CTOIMOPHBIC W PETYIUPYIONIME KiamaHbl CUIb()OHHOTO THIIA,
u3rotoBieHHble U3 croiikux k UFs marepuanos, nuamerpom ot 40 go 1500 mm
(1,5 mo 59 nroiMOB) ISl YCTAHOBKH B OCHOBHBIX M BCIIOMOTATENIbHBIX CHCTEMax
ra3oau¢Py3HOHHBIX YCTAHOBOK MO 00OTAIICHUIO.

Macc-cnnekTpoMeTpbl/McTOYHUKH HOHOB 11 UF

CHQLII/IEUII:HO HpC,Z[HEBHEl‘IGHHBIG 1501851 IIOATOTOBJICHHEBIC MAarduTHBIC NJIn
KBaJIpYTIOJIbHBIE MacC-CIIEKTPOMETPBI, CHOCOOHBIE MPOU3BOAUTH MHPSIMON OTOOP
mpo0 momaBaemMoil Macchl, "mpoaykra’ uin "XBocToB" M3 ra3oBbIX MOTOKOB UFg 1
o0raiaroniye NoJTHBIM HAOOPOM CIIEIYIONINX XapaKTePUCTHUK:

1.  ynmenmpHas paspemiaromias criocoOHOCTh 1o Macce cBbiie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3TOTOBJICHHBIC N3 HUXPOMAa WX MOHCIIA UIIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, W HUKCINPOBAHHLIC,

3. conep)kaT MOHMU3ALMOHHBIE HCTOYHUKU ¢ OOMOapIUPOBKOM AJIEKTPOHAMU;
4.  copepXaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOMHOTO aHAJIN3A.
[TOACHUTEJIBHOE 3AMEUYAHUE

[lepeuncnenHnoe Beille 000PYAOBaHNE BCTYHAeT B HEMOCPEICTBEHHBIH KOHTAKT C
TexHonoruueckum TrazoMm UFg, 5mb0 HEmocpencTBEHHO pErylupyeT MOTOK B
npeieiax Kackaaa. Bce MOBEpXHOCTH, KOTOpPbIE BCTYHAlOT B KOHTAKT C
TEXHOJOTMYECKUM Ta30M, UEIMKOM H3rotaBiauBatorcss u3 croMkux K UFg
MaTepualoB WIM NOKpbIBalOTCA MMHU. [l menedl pas3nenoB, OTHOCAIIMXCSA K
ra3oqudQy3uoHHBIM yCTpoiicTBaM, MaTepuaibl, Kopposuectoiikue k UFg,
BKJIIOYAIOT HEP>KABEIOLIYIO0 CTajlb, AJIIOMUHUN, AJTIOMUHHMEBBIE CIUIABBI, OKCHU]]
AJTIOMUHMSI, HUKETh WU CIUIaBbl, comepkamue 60% wumu 6ojiee HUKEINs, a TaKkKe
croiikue kK UF¢ momHOCTBIO (hTOpHpPOBAaHHBIE YTIEBOAOPOIHBIE TTOJIUMEPHI.
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5.5.

5.5.1.

5.5.2.

Cl'lelII/IaJ'lI)HO NpeIHa3HAYCHHBIC HJIHA MOoATrOTOBJICHHbBIC CUCTEMBbI,
oﬁopyszaHne H KOMIIOHCHTHI [Jid HCIOJb30BaHUA Ha YCTaHOBKax
AIPOANHAMHUYICCKOI0 060F3HI€HI/IH.

BBOJHOE 3AMEYAHUNE

B mpomneccax asponuHamuyeckoro oborameHus cmech rasoobpasHoro UFe u
JIETKOT0 ra3a (BOAOPOA WIM TENHil) COKMUMAaeTcs W 3aTeM MPOIYCKaeTCsl uepes
paszensionye 3JIEMEHThl, B KOTOPBIX H30TOIHOE pa3/elIeHHE 3aBepIlaeTcs
IOCPEJCTBOM  IOJIy4E€HUs OOJBIIMX LEHTPOOESKHBIX CHUJI IO TE€OMETPUHU
KPUBOJIMHEHHON CTEHKH. YCHEImHO pa3pa0oTaHbl JBa Mpolecca 3TOr0 THIIA:
IpOoIIeCcC COIUIOBOTO pa3/eeHus M mpolecc BuxpeBod TpyOku. Jlns oboux
mponeccoB OCHOBHBIMH KOMIIOHCHTaMH Kackajga pasaciICHUA SIBJIAKOTCA
IWINHAPUYECKUE  KOpIyca, B  KOTOPBIX  pa3MELIEHbl  CIELUAJIbHbIE
pa3enuTenbHble  3JEMEHThl (COIula WM  BHUXpEBble TPYyOKH), TIa30Bble
KOMIIPECCOPHI M TETJIOOOMEHHHMKH JJIsl yJaJIeHUs] 00pa3yIoLIerocs MpH CKaTUU
tera.  JIns  a’poIMHAMHYECKHX YCTAaHOBOK TpeOyeTcs MENblid psii Takux
KacKaZioB, TaK YTO MX KOJMYECTBO MOXKET CIYyXHUTb BaXKHbIM YyKa3aTeleM
KOHEYHOI'0 HCMosb30BaHus.  [IoCKOIBKY B a’poAMHAMHUYECKOM Ipolecce
ucnonb3yercsi UFs, mnoBepXxHOCTH Bcero o000pyAOBaHMs, TPyOONpPOBOJOB U
U3MEPUTENBHBIX TPUOOPOB (KOTOpPHIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI
U3rOTaBJIMBAThCSl M3 MATEPUAIOB, COXPAHSIOIIUX YCTOHYMBOCTH IPHU KOHTAKTE
CUF6.

[MTOACHUTEJIbHOE 3AMEYAHHNE

[lepeuncnenHsie B HACTOSIIIEM  pas3feie  JJIEMEHTHl  BCTYNalOT B
HEMOCPEICTBEHHBIM  KOHTAaKT ¢  TexHojormueckuMm razom UFg  mmbo
HEIOCPEICTBEHHO PEryJMpYyIOT MOTOK B Mpeaenax Kackaaa. Bce moBepxHOCTH,
KOTOpblE BCTYHalOT B KOHTAaKT C TEXHOJOTMYECKUM Ta3oM, IIEJIMKOM
M3TOTaBIMBAIOTCA U3 CTOMKUX K UF¢ MatepuasioB, nim 3aliMIIEHBI IOKPBITHEM W3
TaKUX MaTepHUajoB. Jns menedt paszgena, OTHOCAIIETOCA K DJIEMEHTaM
a’poAMHaMUYECKOro oOoramieHus, kopposuectoiikue k UFs wMaTtepuansi,
BKJIIOYAIOT MeEJlb, HEP>KaBEIOIIYI0 CTajb, AJIOMHUHHI, aJIIOMUHUEBBIC CILIABBI,
HUKEJIb WM CIUIaBbl, coaepxkamue 60% wniau Oojee HUKENS, a TaKKe CTOMKHE K
UF¢ nonHOCTBIO (PTOPUPOBAHHBIE YTIIEBOAOPOIHBIE TTOJIUMEPHI.

PazneaunrteanHbIe comia

CrienanbHO TpenHa3HAUYEHHBIC WM TOATOTOBIICHHBIE Pa3/ICIUTENbHbBIE COIUIA U
ux coopku. PaznenuTenbHble COIUIa COCTOAT U3 IIEIEBUIHBIX U30THYTHIX KaHAJIOB
¢ panuycom u3ruda menee 1 mm (066190 OT 0,1 10 0,05 MM), KOPPO3UECTONKUX K
UFs, ¥ wuMEIUX BHYTPEHHIOK pPEXYILYI0 KPOMKY, KOTOpas paslaeiser
IPOTEKAIOIIUH Yepe3 COIJIo ra3 Ha ABe (paKIiH.

BuxpeBbie TpyOxn

CrienanbHO TpeHA3HAYCHHBIE WM TOATOTOBJICHHBIE BHUXpEBbIe TPYOKH M UX
coopku. BuxpeBble TpyOKM HMMEIOT LMIMHAPUYECKYIO WIM KOHYCOOOpa3HYIO
dbopmy, M3roTOBJICHBI M3 Koppo3uecToknx kK UFg mMaTepnaioB Win 3aiiuiineHbl
HOKPBITUEM W3 TaKMX MaTepuanoB M uUMeroT auameTrp oT 0,5 cm g0 4 cMm npu
OTHOLICHUM JUIMHBI K auamerpy 20:1 mnm MeHee, a Takke OJHO WM Oosee
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

TaHTEHIIMAJIBLHOE BXOJIHOE OTBEpPCTHE. TpyOKHM MOTYT OBITH OCHAIIIEHBI OTBOJAMU
COILIOBOIO THIIA HA OJHOM HJIXA Ha 000MX KOHIIAX.

[MTOACHUTEJIbHOE 3AMEYAHUNE

[MuTaTrenbHBIA ra3 MOCTYMAeT B BHXPEBYIO TPYOKy IO KacaTeiabHOH C OIHOTO
KOHI]a WINM 4Yepe3 3aKpy4YMBAIOIIME JIONATKA WIM Yepe3 MHOTOYHCIICHHBIE
TaHI€HIMaJIbHbIE BXOJIHbIE OTBEPCTHUS B/IOJIb TPYOKH.

Kommnpeccopsl u razoqyBku

CrenuanbHO NpelHa3HAuYEHHbIE WM MOATOTOBIIEHHBIE OCEBbIE, LIEHTPU(YKHBIE
WIH  O0O0bEMHBIE  KOMIPECCOpbl WM  Ta30AyBKH, H3TOTOBJIEHHBIE U3
kopposuectorkux Kk UFs mMarepuanoB, Wiy 3alUIICHHBIC IOKPBITUEM U3 TaKUX
MAaTepHAIIOB, MPOM3BOIMTENLHOCTRIO HA BXOAE 2 M°/MuH umn Gonee cmecu UFg i
HECYIIeTo Ta3a (BOJOPOI WU Teuii).

[OACHUTEJIbBHOE 3AMEYAHUE

Takue xKoMIIpeccopsl M ra3oayBKH OOBIYHO MMEIOT mepemnaja JaBieHus ot 1,2:1
70 6:1.

YnnoTHeHusl BpalIalOIIMXCs BAJIOB

CHQLII/IEUII:HO HpC,Z[HEBHEl‘IGHHBIG NN IIOATOTOBJICHHBIC yHJ'IOTHeHI/ISI
BpAIIaIONIUXCsl BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJIaYM U HA CTOPOHE BBIXOJa
JUTISl YIUIOTHEHUSI Bajia, COSAMHSIIONIET0 POTOP KOMIIpeccopa Wi POTOpP Ta301yBKH
C TPUBOIHBIM JBUTATEIEM, C TEM YTOOBI OOECIIEUNUTh HAACKHYIO TePMETH3AIHIO,
npeILOTBpamanmon BbIXO4 TCXHOJOTMYCCKOT'O I'a3a UJIN HATCKAHUC BO3,Z[YX3. NJIn
VIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpECCOopa WU Ta30dyBKH,
KoTopas 3anonHeHa cMechlo UFg 1 Hecyero rasa.

Tenj1000MeHHUKHI AJIA OXJIAXKIACHHUSA Ira3a

CHGHI/IaJ'ILHO npeaHa3HAUYCHHBIC HIJIN IOArOTOBJICHHBIC TGHJ’IOO6MGHHI/IKI/I,
M3TOTOBJICHHBIE W3 Koppo3uecTonknx K UFg maTepuanoB wiM 3alluIeHHbIE
MOKPBITHEM U3 TAKMX MaTEPUaJIOB.

Koxyxu pa3gessiionux 371eMeHTOB

CrenuanbHO NpeAHA3HAYEHHbIE WIM IOJATOTOBJIECHHBIE KOXYXU pa3JessiolnX
3JIEMEHTOB, M3TOTOBJIEHHBIE M3 Koppo3uecTokux k UFg MaTtepuanoB wuiau
3alIUIIECHHBIX TOKPBHITHEM M3 TaKUX MAaTepUaioB, Ui TOMELICHUS B HHUX
BUXPEBBIX TPYOOK WM Pa3AEIUTENbHBIX COTIET.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH MOTYT NPEACTaBIATh COOOW IMIMHAPUUYECKUE KaMepbl TUaMeTpOM
6omee 300 MM 1 uHOM 60see 900 MM MM TIPSMOYTOJIBHBIE KaMephl CPaBHUMBIX
pa3MepoB M MOTYT OBITh MpEIHA3HAUCHBI JJISI YCTAHOBKU B TOPU30HTAIBHOM HIIH
BEPTHKAILHOM ITOJIOKECHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

Cucrembl nogauyu/cucreMsl 0TBoAA '"'mpoaykra' u '"'xBocToB"

CrienmanbHO IIpeIHA3HAYEHHBIE WIH TOATOTOBJICHHBIE TEXHOJIOTUYECKUE CHCTEMBI
win  o0opynoBaHME [UId OOOTaTUTEIbHBIX YCTAaHOBOK, M3TOTOBJIEHHBIE U3
KopposuecToukux K UFs MarepuanoB Wiau 3allMILEHHBIX ITOKPBITHEM U3 TaKUX
MaTEPUAJIOB, BKIIIOYAIOLIHE:

a) MUTAOMIUC aBTOKJIABBI, IMCYHU HJIM CHUCTCMBbI, HWCIOJIL3YCMBIC IJId MOJA4YHr
UFs miis mporiecca o0orarieHus;

b)  nmecybmumaTOpsl (MIIH XOJIOIHBIEC IOBYIIKH), UCTIOIB3yEMbIC JUIS BHIBEICHUS
Harpetoro UFg w®3 mporecca oOorameHuss Ui MOCIEIYOIIEro
nepeMeIeHus;

c) CTaHIIMU OTBEPXKIICHUS WIIA OXKIHKCHHUS, MCTIoNIb3yembie 17isi BhiBeneHus UF
13 mpoliecca oborameHus myTem cxaTtust u nepeBona UFg B xxunkyro uiam

TBEepAyIo popmy;

d) cTaHIMM "mpoaykTra" uiauM "XBOCTOB", MCHOJIb3yE€MblE I NEPEMEIICHUS
UF¢ B KOHTEUHEPBHI.

CucremMbl KOJJIEKTOPHBIX TPY0OONIPOBO/10B

CrnenuaibHO TIpeIHAa3HAYCHHBIC WJIM IMOJATOTOBJICHHBIE CHUCTEMBI KOJIJICKTOPHBIX
TpyOONpPOBOOB, M3TOTOBJICHHBIE U3 Koppo3uecTolkux Kk UFs martepuanoB unu
3aILMILEHHBIE TOKPBITUEM M3 TaKUX MaTepualioB, mius yuepxkanus UFg BHyTpH
A’POTMHAMHUYECKUX KAaCKaJIOB. DJTa CETh TPYyOONPOBOJOB OOBIYHO IMPEIACTABIISACT
coboii cucteMy ¢ "ABOMHBIM" KOJUIEKTOPOM, TJ€ KaXAbId KacKaj WX Tpymma
KacKaJIOB COeTUHEHBI C KaX/IbIM U3 KOJIJIEKTOPOB.

BaKyyMHLIe CHUCTEMbI 1 HACOCBI

a) ChoeuuanbHO TNpeAHA3HAYEHHbIE WM IOATOTOBJIEHHBIE BaKyyMHBIE
CHCTEMBI, POM3BOANTENHFHOCTBIO HA BXOJE 5 M°/MHH MM Gojiee, COCTOSMME H3
BaKyyMHBIX MarucTpajiel, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAacOCOB, W
nperHa3HayeHHbIe A1 paboThl B coaepkamux UFg ra3oBbIx cpenax.

b) BakyymHble HacoChl, crieiuaibHO MpeAHA3HAYECHHbIE WK MOJTOTOBIEHHbIE
st pabotel B comepkamux UFg ra3oBbIX cpemax W M3TOTOBJICHHBIE U3
koppo3uectoikux K UFg maTepuanoB wiM 3alIMIIEHHBIX MOKPBITHEM M3 TAKUX
MaTepuaioB. B 3THX Hacocax MOTYT HCHOJb30BaThCS (TOPUCTO-YTIEPOIHBIE
VIUIOTHEHHSI U CTICIIUATbHEBIE pa00Yne KUIKOCTH.

CrnenuajibHble CTONOPHBbIE U PeryJMpYyIOLINe KIaNaHbI

CroenuanbHble  NpeJHA3HAYCHHbIE WM  MOATOTOBJIEHHBIE  PYUYHbIE  WJIHU
ABTOMATHYECKHE CTOMOPHBIE M PETYJHUPYIONIHE KIAmaHbl CUIB(OHHOTO THIIA,
M3TOTOBJICHHBIE W3 Koppo3uecToikux K UFg marepunoB wiM 3aliuiieHHbIE
MOKPBITUEM U3 TaKUX MatepuasioB, guamerpoM oT 40 go 1500 MM 1711 MOHTaxa B
OCHOBHBIX M BCIIOMOTaTEIbHBIX CHUCTEMAX YCTAHOBOK a3pOJMHAMHYECKOTO
oborareHus.
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5.5.11.

5.5.12.

5.6.

Macc-cnekTpoMeTpbl/ucTOYHUKHA HOHOB 111 UF

CrenuanbHO NpEJHA3HAYCHHbIE MM  IOATOTOBJICHHBIE MAarHUTHBIE WX
KBaJJpyMOJIbHbIE MAacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH MPSIMON OTOOP
npo6 mogaBaeMoii Macchl, "mpoaykTa" uian "xBocToB" n3 razoBsix noTokoB UFs n
oOJanaronye NoJHbIM HAOOPOM CIIETYIOIINX XapaKTEPUCTHUK:

1.  ynenmpHas paspemiaromasi CiocoOOHOCTH 1Mo Macce cBble 320;

2. COACPIKAT NCTOYHUKHU HOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIKM MOHECJIS UIIN
3aIUIICHHBIC ITOKPBITUCM W3 HUX, NI HUKCIUPOBAHHBIC,

3. coJiepKaT MOHU3ALMOHHBIE UICTOUHUKU C O0OMOapAMPOBKON 3JIEKTPOHAMU;
4. COJZIEPKaT KOJJICKTOPHYIO CUCTEMY, IIPUTOJHYIO Il M30TOITHOTO aHAIM3a.
Cucrembl otaesenust UFq oT Hecymero rasza

CHGHHaHBHO HpeI[Ha?:Ha‘-IeHHBIe NN ITIOATOTOBJICHHBIC TCXHOJIOTUYCCKUEC CUCTEMBI
st oteneHust UFg oT Hecyero rasa (Bogopoaa Uitk TeIus).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTu cucTeMsl IpeHa3HayeHb! Ui cokpaleHus conepkanus UFq B HecyiieM rase
JI0 OJHOM YacTU Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIIOYaTh Takoe 000pyJ0BaHUE,
KaK:

a) KPHUOTEHHBIC TETUIOOOMEHHUKH W KPHOCETapaTophl, CIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiau MeHee, uin

b)  OJOKM KPHOTEHHOTO OXJIAXKACHHUS, CIOCOOHEIE CO31aBaTh TEMIIEPATYPhI
-120°C unu MeHee, uian

c) OJIOKH pa3feNUTEIbHBIX COTEN MM BHXPEBBIX TpyOok mis ortaeneHus UFg
OT HECYILEro ras3a, uiu

d)  xomomusie noBymku UFg, criocobubie co3maBath Temnepatypsl -20°C wiu
MEHee.

CnennajinLHO NnpeIHa3HAYeHHbIe HJIH MOJAr0TOBJICHHEIE CHCTEMbI,
o0opy10BaHMe W KOMIIOHEHTHI JIJIsi HCHOJb30BAHHS HAa YCTAHOBKAaX
XHMHY€eCKOro 00MeHa HJIH HOHOOOMEHHOI0 000raleHus

BBOJAHOE 3AMEYAHUE

HesnauntenbHoe pazianune M30TOMOB ypaHa MO Macce MPUBOIUT K HEOOJbLINM
W3MEHEHUSIM B  pPAaBHOBECHMM XHMMHYECKUX  pEaKUud, KOTOpbIE MOTYT
HCIIOJIB30BAThCA B KaUCCTBC OCHOBBI JIsI PAa3ACJICHUA H30TOIIOB. Ycmemno
pa3paboTaHO ABa MpoIlecca: >KUAKOCTHO-KUIAKOCTHBIM XMMHYECKUNH OOMEH H
TBEP10-’)KUIKOCTHBII MOHHBIA OOMEH.

B mnponecce XHIKOCTHO-KHAKOCTHOTO XMMHYECKOTO OOMEHa B MPOTHUBOTOKE
IPOMCXOJUT B3aUMOJCHCTBHE HECMEIIUBAIOIIMUXCS KUAKUX (a3 (BOIHBIX WIH
OpPraHUYECKHX), 4YTO NPUBOIUT K 3(PPEeKTy KacKaJupoBaHUs ThICAY CTaAUN
pasaenenus. Bopnas ¢aza cocToMT M3 XJOpHIa ypaHa B PacTBOPE COJISTHOM
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5.6.1.

5.6.2.

KUCJIOTBI; OpraHudeckas (haza COCTOMT W3 DKCTPAreHTa, CONIEPIKAIIEro XJIOPHI
ypaHa B OpPraHMYECKOM pacTBOpHTEIIE. KoHTakTHBIMU ~ (QWIBTpaMu B
PA3ACIUTCIIBHOM KaCKaAC MOTYT SBJIATBCA KUIAKOCTHO-XKUIAKOCTHBIC O6M€HHLIC
KOJIOHHBI (TaKI/Ie, KaK HMITYJIbCHBIC KOJIOHHBI C CCETYATBIMHU TapeJ'IKaMI/I) 15010%1
JKUJKOCTHBIE IEHTpU(YX)HbIE KOHTakTHbIe GuiabTpel. Ha o00omx KoHIax
pa3/IeIMTENbHOTO KacKala B IIENsX oOecriedeHUs pedirokca Ha KaKJIOM KOHIIC
HEOOXOIMMBl XUMHUYECKHE TNPEBpalleHUs (OKUCIEHHE U BOCCTAaHOBJICHUE).
I'naBnas 3aaa4a KOHCTPYKOHUU COCTOUT B TOM, YTOOBI HE AONYCTHUTD 3arpsA3HCHUSA
TEXHOJIOTUYECKUX TMOTOKOB HEKOTOPHIMH HOHAMH METAUIOB. B CBs3M C 3THM
UCTIOJIB3YIOTCSl TUTACTUKOBBIE, TIOKPBITHIC IUIACTUKOM (BKJIIOYAsh TPUMEHCHHE
(TOPUPOBAHHBIX YTJICBOJOPOJHBIX IOJMMEPOB) W/WUIU TOKPBITHIE CTEKIOM
KOJIOHHBI U TPYOOTIPOBO/IBI.

B TBepmo-)KUIKOCTHOM HOHOOOMEHHOM TIpoIlecce OOOTalIeHHe JOCTUTaeTCs
MOCPEACTBOM  aJICOPOIMK/AecopOlIi ypaHa Ha CHEIHAIBLHOW, OYEHBb OBICTPO
JIEHCTBYIOIIECH MOHOOOMEHHON cMoJIe WiH ajicopbente. PacTBop ypaHa B CONTHOM
KHUCJIOTE U JPYTrHe XMMHUYECKUE PEareHThl MPOIYCKAITCA Yepe3 IIINHIPUIECKUE
00oraTUTENbHBIE KOJIOHHBI, COJEpIKAIlMe YIJIOTHEHHBIC CJIOM ajacopOeHTa. Jlms
MOJIICP)KAHUST HETIPEPBIBHOCTU TIpoIlecca HeoOXoauma cuctema peduirokca B
IEJIX BBICBOOOXKIICHUS ypaHa M3 aJcopOeHTa OOpaTHO B KHAKWUH TOTOK, C TEM
4TOOBI MOKHO OBbLTO coOpaTh "MpoaykT" U "XBOCTHI". DTO AOCTHUraercs MmyTeM
HCIIOJIBL30BaHUSA MMOAXOISAIINX XAMHYECKHUX peareHToB
BOCCTAHOBJICHHSI/OKHCIICHUSI,  KOTOPBIE  TIOJHOCTBIO  PETEHEPHPYIOTCS B
pa3eNbHBIX BHEIIHUX TETJIIX U KOTOPhIE MOTYT YaCTHYHO PEreHEPHPOBATHCS B
caMUX W30TOMHBIX pa3JeNUTENbHBIX KONOHHaX.  [IpucyTrcTBue B mpolecce
TOpSYNX KOHIEHTPUPOBAHHBIX PACTBOPOB COJSHOW KHCIOTHI TpeOyeT, YTOOBI
obopynoBaHue ObUIO HW3TOTOBJIEHO M3  CIEUUATBHBIX  KOPPO3UECTOMKUX
MaTepHaIOB WX 3alIUIIEHO MOKPHITUEM U3 TAKUX MATEPUAJIOB.

KuaKOCTHO-KUIKOCTHbIE 00MEHHbIE€ KOJTOHHBI (XUMHYECKHI 00MeH)

[IpoTHBOTOYHBIE KUAKOCTHO-)KUIKOCTHBIE OOMEHHBIE KOJOHHBI, HMEIOIINE
MEXaHUYECKUH CHJIOBOM BBOJ (T.e. HMIIYyJIbCHBIE KOJIOHHBI C CETYaThIMU
TapelKaMU, KOJIOHHBI C TapelIKaMu, COBEPUIAIOIIMMH BO3BPATHO MOCTYMATEIbHbBIC
JBUKCHHUSI, 1 KOJIOHHBI C BHYyTPEHHUMH TYPOMHHBIMU CMECUTENISIMHE ), CIICIIUATBHO
NpeHa3HAYCHHbIE WJIM  TOJATOTOBJICHHBIE Ui  OOOTamleHHs ypaHa C
UCIIOJIb30BAaHUEM IIpoliecca XUMHYECKOro OOMeHa. Jlis  KOppO3HOHHOM
YCTOWYMBOCTH K KOHIIGHTPUPOBAHHBIM PACTBOpPAM COJSIHOM KHUCIOTHI 3TH
KOJIOHHBl W WX BHYTPEHHUE KOMIIOHEHTHl W3TOTOBJIEHBl M3 MOIXOASIINX
IUIACTUKOBBIX MaTepuanoB (TakuX, Kak (TOPUPOBAHHBIE YTJIEBOJIOPOAHbIE
MOJIUMEPBI) WM CTEeKJIa WM 3allUIIEHbl MOKPHITUEM U3 TaKUX MAaTepHalIoB.
Kononnsl copoektupoBanbl Ha KopoTkoe (30 cekyHn WM MeHee) Bpems
IIPOXOXIECHHUS B KacKaje.

HenTpudyxubie JKUJAKOCTHO-KUIKOCTHbIE KOHTAKTHbIE buabTpbI
(XuMHn4yecKkuii 00MeH)

LenTtpudyxHple KUAKOCTHO-)KUIKOCTHBIE KOHTAKTHBIE (UIBTPHI, CIEHUATBHO
npelHa3HaYeHHbIE WM  TMOATOTOBIEHHBIE 1S  OOOramieHus ypaHa C
WCIIOJIb30BAaHUEM TMpOIEcCa XUMHUYECKOro oOMmMeHa. B Takux KOHTaKTHBIX
bunbTpax HCMONb3yeTCs BpaLEHUE AJS IMOJYYCHHUS OPraHWYEeCKUX M KUIKUX
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5.6.3.

5.6.4.

IIOTOKOB, a 3aTeM LEHTpoOEeXHas cuia i paszfeneHus ¢as. s Koppo3HOHHOU
CTOMKOCTU K KOHIEHTPHUPOBAHHBIM PacTBOpaM COJSHOM KHCJIOTHI KOHTAaKTHBIE
(GUIBTPBI M3rOTABIMBAIOTCS U3 COOTBETCTBYIOIIMX IUIACTHKOBBIX MaTEpUaIOB
(TakuX, KaK (TOpPUPOBAaHHBIC YTJIEBOJOPOJIHBIC MOJIUMEPHI) WM TOKPBIBAIOTCS
UMM WU CTEKJIOM. LleHTpudykHble KOHTaKTHbIE (PUIBTPBI CHPOEKTHUPOBAHBI HA
KopoTkoe (30 ceKkyH UM MeHee) BpeMsl TPOX0XKICHHsI B KacKaJle.

CucreMbl 1 000py10BaHMe IJISI BOCCTAHOBJIEHUS] YpaHa (XMMUYECKHIT 00MeH)

a) CoeuuanbHO  NpeAHA3HAUYEHHblE  WIM  IOATOTOBJIEHHBIE  SUYEHKHU
JIIEKTPOXUMUYECKOTO BOCCTAHOBJIECHUS IJIsl BOCCTAHOBIICHUS ypaHa M3 OIJHOIO
BAJIEHTHOI'O COCTOSIHUS B JPYroe Ajs OOOralieHHs ypaHa C HCIOJIb30BAHUEM
npolecca XMMUYeckoro ooMeHa. MarepHansl siueek, HaXOIAIIUecs: B KOHTaKTe C
TEXHOJIOTUYECKUMHU  PACTBOPAMH, JIOJDKHBI  OBITh  KOPPO3UECTOMKUMH K
KOHLICHTPUPOBAHHBIM PacTBOPaM COJITHON KHMCIJIOTHI.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Katogublii oTcek suelku J0JKEH ObITh CIPOEKTHPOBAH TaKUM 00pa3oM, UTOOBI
NPEIOTBPATUTHh MOBTOPHOE OKHUCIIEHHE ypaHa 10 0ojiee BBICOKOTO BaJIEHTHOTO
cocrossHus. Iy ynepkaHus ypaHa B KaTOJHOM OTCEKE sUelKa MOYKET UMETh
HENPOHUIAeMYI0 AuadparMeHHy0 MeMOpaHy, U3rOTOBJIEHHYIO U3 CHELHAIbHOIO
KaTUOHHO-OOMEHHOTo Matepuana.  KaToJ COCTOMT U3 COOTBETCTBYIOIIETO
TBEPJIOTO MPOBOJHHUKA, TAKOTO, KaK rpauT.

b) CroemuanbHO NpeJHA3HAYCHHbIE WM MOJATOTOBJIEHHBIE CHUCTEMBI IS
msBreuenns U™ u3 OPraHUYECKOr0 I0TOKA, PEryJIMpOBaHUsS KOHLEHTPALUU
KHMCJIOTBl M IS 3aIIOJIHEHMS SYEEK DJIEKTPOXMMHUYECKOTO BOCCTAHOBIICHUS HA
IIPOU3BOJCTBEHHOM BBIXOZE KaCKaJa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOSAT W3 OOOPYIOBAaHHUS SKCTPAKLIUU PACTBOPUTENEM IS
orrorkr U™ U3 opraHmueckoro MmOTOKA B SKHAKHII PacTBOp, 00OpYIOBAHHS
BBITAPUBAHUS W/WJIM JPYyroro oOOPYIOBAaHUS ISl JOCTIHOKEHHS PETYITUPOBKH U
KOHTPOJISI BOJIOPOIHOTO TIOKA3aTelsl, 1 HAaCOCOB WM JIPYTHX YCTPOUCTB MEPEHOCA
JUISL 3aTI0JIHEHHS STYEEK IEKTPOXMMHUYECKOro BoccTaHoBleHHss. OCHOBHas 3a/1aua
KOHCTPYKIIUU COCTOUT B TOM, YTOOBI M30€XKaThb 3arps3HEHUS TMOTOKA KHUIKOCTU
WOHAMHU HEKOTOpbIX MeTawioB.  ClieoBaTeNbHO, T€ YacTH 00OpYIOBaHUS
CHUCTEMBI, KOTOPbIC HaxXOASTCSd B KOHTAKTE C TEXHOJOTHYCCKHM IOTOKOM,
U3rOTABJIMBAIOTCS W3 COOTBETCTBYIOUIMX MAaTepHallOB (TaKMX, Kak CTEKJIO,
¢GTOpHpOBaHHBIC YTIIEBOIOPOIHBIC TOJUMEPHI, CyIbdar noiudeHunna, cyibpoH
noyimdpupa U MPONMUTAHHBIM CMOJIOW TpaduT), WIM 3aIIUIIEHBI TTOKPHITHEM W3
TaKUX MaTePUAIIOB.

CucreMbl NOATOTOBKHA MUTAHUA (XMMHUYECKHUIT 00MeH)

CrenuanbHO  NpelHa3HAUYE€HHbIE  WIM  IOATOTOBJIEHHBIE  CHUCTEMBI  JUIs
IPOM3BOJICTBA MUTATENBHBIX PAaCTBOPOB XJIOPUAA YpaHa BBICOKOM UMCTOTHI IS
YCTaHOBOK IO Pa3/IeJICHUI0 U30TOIIOB ypaHa METOJIOM XUMHUYECKOTO OOMEHa.
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5.6.5.

5.6.6.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTeMBI COCTOST U3 OOOpPYIOBaHMS [UISI PACTBOPEHHS, OSKCTPAKIUU
pacTBOpUTENIEM W/WIM HWOHOOOMEHHOTO OOOpYJOBaHHUS ISl OYUCTKH, a TaKxkKe
BJIEKTPOJUTHYECKUX SYEEK JUII BOCCTAHOBJIEHHS U™ wm U™ B U”. B smux
CHUCTEMax MPOU3BOIATCS PACTBOPHI XJIOPUIA YPAHA, B KOTOPBIX CONEPKUTCS JUIIb
HECKOJIbKO 4YacTel Ha MWUJIMOH METAJUNIMYECKHX BKJIIOYEHHUH, TAKHX, KaK XPOM,
Kene3o, BaHAAWN, MOJMONEH M JPYyTUX JBYXBAJICHTHBIX HX KAaTHOHOB WM
KaTHUOHOB ¢ Oousbliedl BaJeHTHOCThIO.  KOHCTpyKLIMOHHBIE MaTepuaibl IS
9JIEMEHTOB CHCTEMBI, B KOTOpOW oOpabaTbIiBaeTCs U™ BBICOKOH YHCTOTBI,
BKIIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YTIEBOJOPOAHBIE TOJIUMEPHI, Tpadur,
HOKPBITHIA TOJMBHHUI-CYJB(ATHBIM UM MOTUI(PUP-CYNb()OHHBIM MJIACTUKOM U
IIPONUTAHHBIA CMOJIOM.

Cucrembl OKHCICHHS YPaHA (XHMHUYECKUH 00MeH)

CHGLII/IEUII:HO HpeIIHaBHa‘{eHHBIC WX IIOAT'OTOBJIICHHBIC CUCTCMBbI IJIsSI OKHUCJICHUSA
+ +4

U™ B U™ ma BO3BpAIlICHUS B KAacKaJ pa3JIeliCHUs W30TOIOB ypaHa B IMpoIecce

o0oramieHus METOIOM XUMHAYECKOT0 0OMEHA.

[NOACHUTEJIbBHOE 3AMEYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUATh TAKUE DJIEMEHTHI, KaK:

a) 00OpyIOBaHWE ISl KOHTAaKTHPOBAHUS XJIOpa M KHCIOpPOJa C BOJHBIMHU
spdmroeHTaMu U3 000PYIOBAHMS Ppa3lEICHUS HW30TONOB M JKCTPAKIUU
00pa3oBaBIIETOCS U™ B  OOCOHEHHBI  OpPraHHYECKHMH  IOTOK,
BO3BPAIIAIOIINIACS U3 MPOU3BOACTBEHHOTO BBIXO/Ia KacKaa;

b)  obOopynoBaHHe, KOTOPOE OTICNISICT BOAY OT COJSHOW KHCIOTHI, YTOOBI BOJIA
Y KOHIICHTPUPOBAHHAsI COJITHASE KUCIOTA MOTJIU ObI ObITh BHOBb BBE/ICHBI B
MPOIIECC B HYXKHBIX MECTaX.

BbicTpo pearnpyromue HoHOOOMEeHHbIE CMOJIbI/aAcOpOeHThI (MOHHBII 00MeH)

BricTpo pearupyiomniye MOHOOOMEHHBIE CMOJBI MM aJCOPOCHTHI, CIEUATIBEHO
NpeHa3HAYCHHbIE WJIM  TOJATOTOBJICHHBIE Ui  OOOTamleHHs ypaHa C
UCIIOJIb30BaHUEM TIpollecca HOHHOIO OOMEHa, BKJIIOYas TOPHUCTHIE CMOJIBI
MaKpOCETYaTON CTPYKTYpPBhI U/UIN MEMOpaHHBIE CTPYKTYPBI, B KOTOPHIX aKTUBHBIE
IPyNIbl  XUMHYECKOTO OOMEHa OrpaHMYeHbl IOKPBHITHEM Ha IOBEPXHOCTH
HEAaKTHMBHOM IIOPUCTON BCIIOMOTATEIBHON CTPYKTYpBI, U JAPYTHME€ KOMIIO3UTHBIE
CTPYKTYphl B J1000¥ mpuemiieMor (opme, BKIOYAs YACTHIBI BOJOKOH. OTH
MOHOOOMEHHBIE CMOJIbI/afIcOpOCHTH WMEIOT auamMeTpbl 0,2 MM WM MeHee U
JOJDKHBI ~ OBITh  XMMHUYECKHM CTOMKMMHM 10 OTHOIIGHHIO K  pacTBOpam
KOHIICHTPUPOBAHHON COJSHOW KHCIOTBI, a TaKKe JIOCTATOYHO IPOYHBI
(GU3MYECKH, ¢ TEM YTOOBI MX CBOMCTBA HE YyXYIIIAIHCh B OOMEHHBIX KOJIOHHAX.
CMomnbl/afcopOeHTHl CHEeNMaTbHO TMpEeAHA3HAYEHbI MM TOJYYeHHUS KUHETHKHU
OuYeHb OBICTPOr0 OOMEHa H30TONOB ypaHa (JUIMTENIBHOCTh MOJyoOMEHa MeHee
10 cexyHn) u 06Ja7at0T BO3MOKHOCTBIO padOTaTh MPH TEMIIEpAType B AMAMA30HE
ot 100°C mo 200°C.
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5.6.7.

5.6.8.

5.7.

HNonoo0MeHHBbIE KOJTOHHBI (HMOHHBII 00MeH)

[unuaapuueckue KOJOHHBI auameTpoM Oomee 1000 Mm juist  yaepKaHus |
MNOJNJEPXKAHUST ~ 3allOIHEHHBIX  CJIOE€B  HMOHOOOMEHHBIX  CMOJI/aicCOpPOCHTOB,
CIEIMANILHO MPEIHAa3HAUYCHHBIC WJIM MOJATOTOBJICHHBIE JUIsI 00OTalleHusl ypaHa ¢
WCIIOJIb30BAaHUEM HOHOOOMEHHOTO TMpoIlecca. ITU KOJIOHHBI U3TOTOBIICHBI W3
MaTepuaioB (TakuX, KaK THUTaH WIK (TOPUPOBAHHBIE YTJIEBOJIOPOJHbIE
MOJIUMEPBI), CTOMKUX K KOPPO3UH, BBI3BIBAEMOI1 pacTBOpaMU KOHIIEHTPHUPOBAHHOMN
COJISHOM KHUCIIOTBI, WM 3allUIICHbl TMOKPBITHEM U3 TaKUX MATepUAIOB U
crocoOHbI paboTtaTh mpu Temmeparype B auanazoHe oT 100°C mo 200°C u
nasnenuu Boie 0,7 MIla (102 ¢yHT/KB. aroiim).

HNonooOMmenHbIe cucTeMbl peduirokca (MOHHBIH 00MeH)

a) CoenmanpbHO  TpeIHA3HAYCHHBIE WM TOJATOTOBJIICHHBIE  CHCTEMBI
XHUMHAYECKOTO WIIN AJIEKTPOXHUMHUYECKOTO BOCCTAHOBJICHUS ISl PeTeHEepaIuu
peareHTa(0OB) XHMHUYECKOTO BOCCTAHOBIICHHSI, WCIIOJIBb3yeMOro(blx) B
KacKaJax HOHOOOMEHHOT0 00OoraIeHus ypaHa.

b) CroemuanbHO  NpenHa3HAuYe€HHblE  WIM  TOATOTOBJICHHBIE  CHCTEMbI
XUMHUYECKOTO WM D3JIEKTPOXUMHYECKOIO OKUCIEHMSI [Js pereHepauuu
peareHTa(0B) XMMHUYECKOTO OKHCIEHUS, UCIOJb3yeMOro(blX) B KackaJaax
MOHOOOMEHHOTO 00OTaIIeHHs ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B mpouecce nmoHOOOMEHHOro oOoramieHusi B KadecTBE BOCCTAHABIIMBAIOIIETO
KATHOHA MOJKET HCIIONB30BATHCS, HAMPHMEp, TpexBaneHTHb Tutan (Ti”), u B
5TOM  Clly4ae BOCCTAHOBHTENbHAash CHCTeMa Oyxer BbipaGartsiBate Ti >
MOCPEenCTBOM BoccTaHoBeHms Ti .

B nmponecce B KAYCCTBE OKHUCIUTCIIEI MOXKET HMCIIOJIBb30BAaThCsA, HAIpUMEDP,
+3
TPEXBAJICHTHOC XKEJIE30 (Fe ), N B 3TOM CcCJIyda€ CHUCTEMA OKHUCICHUA 6yneT
+3 +2
BLIpa6aTLIBaTI> Fe MoCpCACTBOM OKHCJIICHUA Fe'~.

CHCIII/IaJIbHO NpeIHa3HAYCHHbIC HJIN MMOoATrOTOBJICHHbIC CHUCTEMBbI,
oﬁopynonaﬂne u KOMITIOHCHTbI JJIA HCITOJIb30BAaHUA B JIa3€PHBIX
000raTuTEeJabLHBLIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

Cy1ecTByIolye CHUCTEMBbl Ui 00OraTUTENIbHBIX MPOILIECCOB C HCIOJIb30BaHHEM
Ja3epoB JIEIATCS Ha JIBE KaTErOpUU: Te, B KOTOPhIX paboueil cperoil sABISIOTCS
nmapbl aTOMapHOrO ypaHa, U Te, B KOTOPbIX pabodeil cpemoi SBISIOTCS Mapbl
ypaHoOBOro coeanHeHus. OOIMMMU Ha3BaHUSMU AJISL TAKMX MPOIECCOB SBISIOTCS:
nepBasi KaTeropus - Ja3epHoe pa3/ieieHre H30TOMOB 110 METOLY aTOMapHBIX MapoB
(AVLIS wmu SILVA); BTopas kateropusi - MOJICKYJSPHBI METOJ JIa3€pHOTO
paznenenus nzoronoB (MLIS nnu MOLIS) n xumudeckas peakiys mocpeicTBOM
u3bupatenbHoii mo u3zotonmam JyazepHoil aktuBauumu (CRISLA).  Cucrewmsl,
000py10BaHNE ¥ KOMIIOHEHTHI JIJIs1 YCTAHOBOK JIA3€PHOTO 00OTAICHUs BKIIIOYAIOT:
a) yCTpoiicTBa JUIsl MOJauu NapoB METAIIIMYECKOro ypaHa (I u30MpaTesbHON
dboTomoHM3aMK) WM YCTPOWCTBA Ui MOJAud MapoB YPaHOBOTO COEIUHEHHS
(m1s hoToAMCCOMAIINY WIIM XUMUYECKON aKTUBallUK); b) ycTpoiicTBa s coopa
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5.7.1.

5.7.2.

5.7.3.

00orameHHoro 1 00eTHEHHOTO0 METAJUTMYECKOTO ypaHa B KadecTBe "Mpoaykra" u
"XBOCTOB" B MEPBOW KATEropuu MU YCTPOHCTBA g cOOpa pa3iIOKEHHBIX WIH
BBIIICIINX U3 PEAKIIUN COCIUHEHUH B KauecTBe "MpoaykTa" u HeoOpabOTaHHOTO
MaTepuajga B KauecTBe "XBOCTOB" BO BTOPOH KAaTEeropuu; c) pabouyue ja3epHbIe
CHUCTEMBI JUIsi W30HMpaTeIbHOTO BO30YXKIEHUS M30TONMOB YypaHa-235; u
d) obopymoBaHue amsi MOATOTOBKY MOAAYM M KOHBEPCHH MPOAyKTa. BcenemncTeue
CJIO)KHOCTH CIIEKTPOCKOIIMH aTOMOB M COEJIMHEHHH ypaHa MOXeT MoTpeOoBaThCs
UCTIOJIb30BaHUE JIIO00H U3 psia MMEIOIINXCS Ja3epHBIX TEXHOJIOTHH.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, MEPEYUCICHHBIX B ATOM pasjeie, BCTYyHalT B
HEIMOCPEICTBEHHBI KOHTAKT € MapaMyu METAILTMYECKOTO ypaHa UM C )KUAKOCTbIO,
WJIM C TEXHOJIOTUYECKUM ra3oMm, coctodamum u3 UFg mnn cmecu u3 UFq n apyrux
razoB. Bce MOBEpXHOCTH, KOTOpPbIE BCTYyNalOT B KOHTAakT ¢ ypaHoMm wiu UF,
MOJIHOCTBIO HW3TOTOBJIEHBI M3 KOPPO3HECTOMKMX MAaTEpPHAIOB WM 3allMILEHbI
IIOKPBITUEM M3 TAaKUX MarepuanoB. Jlusg menmed paszgena, OTHOCALIErocs K
KOMIIOHEHTaM 000pYIOBaHHUS VISl JIA3EPHOTO OOOTAIICHUS, MATEPHAIIBI, CTOMKHE K
KOPPO3WM,  BBI3BIBAEMOM  MapaMM  WIM  JKAJOKOCTAMH,  COJEpIKaIlMMHU
METAJUIMYECKUI ypaH WM YpPaHOBBIE CIUIaBbl, BKJIIOYAIOT MOKPBITHIA OKCHUIOM
UTTpHS TpaQUT U TaHTANl; M MaTepUaibl, CTOHKUE K KOppo3uH, BbI3biBaeMoil UFg,
BKJIIOYAIOT MEJAb, HEP)KABEIOWIYIO CTallb, AJIOMUHUNA, AJIIOMHUHUEBBIC CIUIABBI,
HUKEIIb WIHM CIUIaBbl, coxepxamiue 60% Hukenss u Oonee, u croitkue k UFg
MOJTHOCTBIO PTOPHPOBAHHBIE YTIEBOJOPOAHBIC TOTUMEPHI.

Cucrembl BoinapuBanus ypana (AVLIS)

CrienMaiabHO TIpeJHA3HAYCHHBIC WJIM TOJTOTOBJIICHHBIC CHUCTEMBI BBITAPHUBAHUS
ypaHa, KOTOpbIE COJAEPKAaT BBICOKOMOIIHBIC TIOJOCOBBIE MM PacTPOBBIC
BHCKTpOHHO-Hy‘ICBBIe HYH_IKI/I C Hepe;[aBaeMoﬁ MOIIIHOCTRKO Ha MHUIICHb
oomnee 2,5 kBr/cm.

Cucrembl 1151 00padOTKH KHIAKOMETANLIHYeCKOro ypana (AVLIS)

CrienmanbHO TpeIHA3HAYCHHBIC WM MOATOTOBJICHHBIE CHCTEMBI s 00pabOTKU
JKUJKOTO MeTaJljla JUIsl PACIUIaBJICHHOTO YpaHa WM YPaHOBBIX CILIABOB,
COCTOSIINE U3 TUTJIEH M OXJIKIAIOIIET0 000pYI0BAHUS ISl TUTJICH.

[NHOACHUTEJIbBHOE 3AMEYAHUE

Turnmm U apyrue KOMIOHEHTBI 3TOM CHUCTEMBI, KOTOPBIE BCTYNAKOT B KOHTAKT C
pAacIIaBJICHHBIM  ypPaHOM WM YPaHOBBIMM  CIUIaBaMH, W3TOTOBJIEHBI U3
KOPPO3UECTONKHUX U TEPMOCTOMKUX MATEPUAIIOB WIH 3AIIUIICHHBIX TOKPBITUEM U3
TakuX MarepuanoB. llpuemiemble Marepuaibl BKIIOYAKOT TaHTAJ, MOKPBITHIN
OKCHJIOM UTTpUs IrpaduT, rpaduT, MOKPHITHIH OKUCIAMU JPYTUX PEAKO3EMETbHbIX
AJIEMEHTOB WJIA UX CMECSMH.

Arperatbl  Aasi  cOopa '"mpoaykra" u  '"'XBOCTOB' MeTAJNIHYECKOrO
ypana (AVLIS)

CrienanbHO TpenHa3HAuYEHHBIE WM TOATOTOBJICHHBIE arperatbl aisi cOopa
"mpoaykTa" ¥ "XBOCTOB" METAITMUECKOTO ypaHa B KHUJIKOH MM TBEpIOi (hopme.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

I[NOACHUTEJIbBHOE 3AMEYAHUE

KoMIOHEHTHI 3THX arperaToB M3rOTOBJICHBI U3 MATEPHAJIOB, CTOWKHUX K HAIPEBY H
KOPpPO3HH, BBI3BIBACMON IMapaMH METaJUIMYECKOTO ypaHa MM >KUAKOCTHIO, WU
3alIMIICHBl TIOKPHITUEM W3 TaKUX MaTepualioB (TaKuX, KaK MOKPBITBHI OKCHIOM
UTTpHs TpapuT WIM TAaHTAJI) U MOTYT BKJIIOYaTh B ce0st TpyOONpPOBOAbI, KiaraHsbl,
mTyiepa, "xemnoda", BBOJBI, TEIUIOOOMEHHUKH M KOJUIEKTOPHBIC TUTACTHHBI IS
MarHUTHOTO, YJIEKTPOCTATHIECKOTO MIIN IPYTUX METO/IOB Pa3/ICIICHHS.

Ko:xyxu pasaenurtenbHoro moayJs (AVLIS)

CrienpaiabHO TpEIHA3HAYCHHBIC WJIH TOJTOTOBJICHHBIC MHJIUHAPUICCKUC HITU
OpSIMOYTOJIBHBIE ~ KaMephl JUIsl  TIOMEHICHWST B HUX HCTOYHHKA IapOB
METAJUIMYECKOTO ypaHa, 3JICKTPOHHO-TYYEBOU MyIIKA U KOJUIEKTOPOB "mipoayKkTa"
1 "XBOCTOB".

[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH  KOXyXHM HUMEIT MHOXECTBO BXOAHBIX OTBEPCTUH Ul IOJAYU
JJIEKTPONIUTAHUS U BOZABI, OKHA JUISl JIA3EPHBIX IYYKOB, COCIMHEHUN BAKYYMHBIX
HAcoOCOB, a TaKXKe€ JJs JAMAarHOCTUKM U KOHTPOJII KOHTPOJIbHO-U3MEPUTEIbHBIX
npubopoB. OHH HWMEIOT MPHUCIIOCOONEHHS JIi OTKPBITHS W 3aKPBITHS, YTOOBI
obecneunTs 00CTy>KMBaHNUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoOBbIe pacimiupuresbHabie comia (MLIS)

CrnenuasibHO  TpeIHAa3HAYCHHBbIE  WJIM  TOATOTOBJICHHBIE  CBEPX3BYKOBBIE
pacimmpurenbHbie coruta At oxaaxaeHus cmeceit UFg u Hecymero raza no 150°K
WM HIKE U KopposuecToiikue K UFg.

Koanexropsl npoaykra narudpropucroro ypana (MLIS)

CrienaabHO TMpeaHa3HAUYCHHBIC WM ITOATOTOBIICHHBIC KOJJIEKTOPHI TBEPIOTO
npoaykra nstudropuctoro ypana (UFs), cocrosmue u3 GuibTpa, KOJICKTOPOB
y,[[apHOFO WX OUKIOHHOI'O TUIIa HWIIN UX CO‘-IGTaHHﬁ nu KOppO?;HeCTOﬁKHe K
cpene UFs/UFg.

Komnpeccopsr UF6/necymero raza (MLIS)

CHQLII/IEUII:HO HpGIIHaSHa‘{eHHBIe NUJINn TMOATI'OTOBJICHHBIC KOMHpCCCOpLI JJIA
cmecert UFg 1 Hecymiero rasza g anurenbHOM skcrryataunu B cpene UFs.
KOMITOHEHTBI 3THX KOMIIPECCOPOB, KOTOPHIE BCTYMAIOT B KOHTAaKT C HECYIIUM
ra3oM, M3roToBlieHbl U3 Koppo3uecToiikux k UF¢ MarepuanoB wiau 3aliuIleHbI
HOKpBITI/IeM N3 TAKHUX MaTepI/IaJIOB.

YiiorHenusi Bpamawmuxcs saaos (MLIS)

CnenuanbHO MpeAHa3HaYEHHbIE WIn MOJTOTOBJIICHHbIE  YIUIOTHEHUS
Bpalaromunuxcs BaJIOB, YCTAHOBJICHHBIC Ha CTOPOHC IMMOAa4u U HAa CTOPOHC BbIXOOa
JUIs YIUIOTHEHHSI BaJla, COEIUHAIONIETO POTOpP KOMIIpeccopa € TPHUBOIHBIM
JIBUTATENeM, C TeM 4YTOoObl  OO0ECleuuTh HAACKHYI0  TepMEeTH3alUIO,
MPEIOTBPAIIAIONIYI0 BBIXO/ TEXHOJIOTMYECKOTO ra3a WM HaTeKaHHE BO3yXa WU
VIUIOTHSIFOIIETO r'a3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KOTopasi 3arojiHeHa
cMmechto UFg 1 Hecymero rasa.
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5.7.9.

5.7.10.

5.7.11.

Cucremsbl ¢propuposanus (MLIS)

CrnenpanbHO  TpeAHA3HAUYCHHbIE WM  IOJATOTOBIICHHBIE  CHUCTEMBI IS
¢ropupoBanus UFs (B TBeprom cocrostuun) B UFg (ra3).

[MTOACHUTEJIbHOE 3AMEYAHUNE

OTH cUCTeMBbl TpeaHa3HauyeHbl it ¢TopupoBaHus codpanHoro mnopomika UFs
B UF; B ensix mocneaytomiero coopa B KOHTEHHEpax MPOIyKTa WU JJIS MOJa49H B
omoku MLIS s momomHuTensHOro obOoramieHus. Ilpu mpuMeHEHHH OJHOTO
MoJIX0a peakiuss (TOPHUpOBaHUS MOXKET OBITh 3aBEpIICHA B IMpeaeliaX CHCTEMBI
paszneneHus M30TOMOB, TN MIET peaKIUs U HEMOCPEJICTBEHHOE W3BJICUCHHE U3
KoJUuIeKTOpoB "mpoaykra". Ilpu mpumeHenuun npyroro noaxoaa mnopomok UFs
MOKET OBITh M3BIIEYCH/TIEPEMEIICH U3 KOJJIEKTOPOB "MPOAYKTa" B MOAXOAAIIUI
peakTop (Hampumep, peakTop C NBCEBIOOKIKEHHBIM CJIOEM KaTaju-3aTopa,
TeJIMKOUJAIBHBIA PEeakTop WM KapoBas OailHs) B Helsx QropupoBaHus. B
000oux ciydasx HCIOJb3yeTcsl 00OpyaoBaHUE IS XpaHEHUs W mepeHoca (ropa
(umu  Opyrux mnpuemMieMbIX (TOPUPYIOIIUX peareHToB) u Ui cbopa U
nepenoca UFg.

Macc-cnekrpomMeTpbl/mcTouHuKH HOHOB UK, (MLIS)

CreuuanbHO TpeAHAa3HAUYEHHBIE WM MOJATOTOBJICHHBIE MAarHUTHBIE  WJIU
KBaJ[PyTOJIbHbIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH IMPSIMON OTOOP
mpo0 mojgaBaeMon mMacchl, "mpoaykra" win "XBocToB" u3 razoBbix MoTokoB UFg u
o0Jaaronye MmoJIHBIM HA0OpOM CIIEIYIOIMNX XapaKTEePUCTHK:

l. yAeTbHAs pa3pemianas crnocoOHOCTh o Macce cBbime 320;

2. COACPIKAT UCTOYHUKU HNOHOB, U3TOTOBJICHHBIC N3 HUXPOMA WK MOHCIIA UIIN
3alUIICHHBIC ITOKPBITUEM M3 HUX, WM HUKCIMPOBAHHLIC,

3. coJiepKaT MOHU3AIMOHHBIE HICTOUHUKU ¢ O0OMOApAUPOBKOM 3JIEKTPOHAMU;
4. COJIEp>KaT KOJIJIEKTOPHYIO CUCTEMY, IIPUTOTHYIO JIJIsl H30TOITHOTO aHAIH3a.
Cucrembl nogaun/cucremMbl 0TBoAA ""mpoaykra’ u ""xsocroB' (MLIS)

CrienmanbHO IIpeIHAa3HAYCHHBIE WIH MTOATOTOBJICHHBIE TEXHOJIOTUYECKUE CHCTEMBI
win  o0opynoBaHME [UIs OOOTaTUTEIbHBIX YCTAaHOBOK, M3TOTOBJIIEHHBIE U3
kopposuectorkux k UFs MarepuanoB, WIHM 3aIIMILEHHBIX IOKPBITUEM M3 TaKUX
MaTEPUAJIOB, BKIIIOYAIOLIHE:

a) IIUTAKOIINUEC ABTOKIJIABHI, ncuu NJIn CHUCTCMBI, I/ICHOJIB3yeMI>Ie JJIA
nogaun UF¢ muist mpornecca oboraiienus;

b) NecyOMMMaTophl (MM XOJIOIHBIE JIOBYIIIKH ), UCIIOJIb3YEMBbIE JIJISl BRIBEICHUS
narpetoro UFs w3 mpomecca oOorameHuss s MOCIEIYOIIETO
nepeMeleHus;

c) CTaHIIMU OTBEPXKICHUS WIIN OXKMKESHUS, CTIoJib3yembie 1iiisi BeiBeneHus UFg
13 Tpoliecca odoramieHus myteM ckatus u nepeBona UFg B skunkyro miam

TBEepAyIO hopmy;
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5.7.12.

5.7.13.

5.8.

d) CTaHILIMKU "npoaykra" WU "XBOCTOB", HCTOJIb3yEMbIE TSt
nepemenieHuss UFg B KOHTEHHEPHI.

Cucrembl otaenenust UFq ot Hecyero raza (MLIS)

CrienmanbHO IIpeIHAa3HAYCHHBIE WIH MTOATOTOBICHHBIE TEXHOJIOTUYECKUE CUCTEMBI
s otnenenust UFq ot Hecymero raza. Hecymum ra3oM MoskeT ObITh a30T, aproH
WM IpyTOH ras.

[MTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBbI MOTYT BKJIIOUATh TaKoe 000pyI0BaHHE, KaK:

a) KPUOTEHHBIC  TCIUIOOOMCHHHKH WM  KPHUOCEMapaTopbl, CIIOCOOHBIC
co3naBaTh TemnepaTtypsl -120°C win MeHee, uinu

b) OJIOKM KPHOTCHHOTO OXJIK/ICHUS, CIIOCOOHBIC CO3aBaTh TEMITEPATYPHI
-120°C unm menee, uim

c) xonoausle oBymku UFg, cnocoOHble co3maBath TemnepaTypsl -20°C win
MEHee.

Jlazepusbie cuctemsl (AVLIS, MLIS u CRISLA)

Hasepbl WM  JIa3€pHBIC  CUCTCMBI, CIICHUAJIbHO MNPCAHA3HAUCHHBIC WA
MOATOTOBJICHHBIC JJIA pa3aCICHUSA N30TOIIOB YpaHa.

[HOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnast cucreMa mporiecca AVLIS 0OBIYHO COCTOUT W3 JABYX JIa3epoB: Jia3epa
Ha Tapax MeIM M Jlazepa Ha kpacurensax. JlazepHas cuctema st MLIS oOGbuHO
COCTOMT u3 Ja3epa, paboratomero Ha CO, HIM HSKCUMEPHOro Jazepa U
MHOTOXO/IOBOI ONTHYECKOW SYEHKH C BpallalolIUMUCA 3epKajJaMu Ha 00eux
cTopoHax. Jls ma3zepoB WM JIa3epHBIX CHCTEM MpHU 00OMX Mporieccax TpedyeTcs
CTAOWIM3AaTOp CHEKTPOBOM 4YacTOTHl i PabOThl B TEUYCHHUE JIIUTEIIBHBIX
MIEPUOJI0B BPEMEHH.

Cl'leIII/Ia.]'[I)HO npeaHasHa4¢HHbIC HJIHA MMOoArOTOBJICHHbIC CHCTEMBI,
060pyn03aﬂne M KOMIIOHEHTBHI Jisl HMCHO0JIb30BaHHSI Ha 000raTuTeJIbHBIX
YCTaHOBKaX € JIa3MECHHBIM pa3/ie/ICHUEM

BBOJAHOE 3AMEYAHHE

[Ipu mporiecce Mmaa3MEHHOro pas3fesieHHs IIa3Ma, COCTOsas W3 MOHOB YpaHa,
OPOXOJUT 4Yepe3 DJIEKTPUUECKOe TII0J€, HACTPOEHHOE Ha YacTOTy HOHHOTO
pesonarca U™, ¢ TeM 4ToGbI OHM B MEpBYIO OYEpPEeb MONIOIIATH SHEPTUIO U
YBEJIMUYUBAJICS TUAMETP MX IITOMOPOOOpa3HbIX opout. HOHBI ¢ MpOX0oXkKIAeHHUEM
no OoJblleMy JIuaMeTpy 3axBaTBIBAIOTCS s OOpa3oBaHMs MPOIYKTa,
o6oramennoro U™, Ilnasma, KoTopasi oOpa3oBaHa IMOCPEIACTBOM HOHHU3AINN
YPaHOBOTO Tapa, COAEPXKUTCS B BaKyyMHOH KaMmepe C MarHUTHBIM IOJIEM
BBICOKOM HAIPsHKEHHOCTH, OOpPa30BaHHBIM C MOMOIIBI0 CBEPXIPOBOASIIETO
MarHuTa. (OCHOBHBIE TEXHOJIOTHYECKHE CUCTEMBI IMpolecca BKIOYAIOT CUCTEMY
T€HEepaly YPaHOBOW IUIa3Mbl, Pa3AEIUTENbHBIA MOAYJb CO CBEPXITPOBOASIIUM
MarHuTOM M CHCTEM HM3BJICUEHUS MeTasuta Jijisi coopa "mpoaykra" u "XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJ’lHOBLIC HCTOYHHUKHU IHEPIUM U AHTCHHBI

CrnenpanbHO  TpeJHA3HAYEHHBIE WJIM  IMOJATOTOBJICHHBIE  MHKPOBOJHOBBIC
UCTOYHMKH OJHEPIrHM M AHTEHHBI Ui TCHEepPAalUuH WJIM YCKOPEHUS HOHOB U
oOnajaromuye CIEAYIOUMMH XapakTepucTukamu:  yactota Bbime 30ITn u
CpeIHss BBIXOAHAs MOIIHOCTb JUIsl FeHepanuy noHoB Oosee 50 kBT.

CosneHonbl 1J1s1 BO30YyK/1eHHs] HOHOB

CHGLII/IEUII:HO npeaHa3HAaYCHHBIC NI IIOATOTOBJICHHBIC COJICHOUAbI JJISL
paauovacTOTHOTO BO30YKICHHS HMOHOB B nuarna3oHe 4dactoT Oosnee 100 k[ u
crocoOHbIe paboTaTh MpH cpeHel MomHOoCTH Oosee 40 kBT.

Cucrembl reHepanuy YPaHOBOI MJIA3MbI

CrienaabHO MpeaHa3HAYCHHBIC MM TOJATOTOBJICHHBIC CHCTEMbI T'CHEpaIuu
YpaHOBOH IUTa3Mbl, KOTOPBIE MOTYT COAEP/KAaTh BHICOKOMOIIHBIE MTOJIOCOBBIEC HJIH
pPacTpOBbIE 3JIEKTPOHHO-JIyYEBbIC TYIIKH C TepeJaBaeMoil MOIIHOCThIO Ha
MHILIEHE Ooiee 2,5 kBt/cMm.

CucreMbl 111 00padOTKH KHUAKOMETANINYECKOTr0 YpaHa

CrenanbHO NpeAHa3HAYCHHbIE WIM MOJATOTOBJIEHHBIE CUCTEMBI Ul 00pabOTKU
XKUAKOTO MeTajula JUlsl pacIUIaBIEHHOTO YypaHa WIM YPaHOBBIX CIUIABOB,
COCTOSIIIIUE U3 TUIJICH 1 OXJIaXKAAIOIIEro 000pyIOBAHUS ISl TUTJICH.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turnum u apyrue KOMIOHEHTHI 3TOM CHCTEMBI, KOTOpPbIE BCTYIMAIOT B KOHTAKT C
paciiaBIeHHBIM YpPaHOM WM ypPaHOBBIMU  CIJIaBAMHU, M3TOTOBJICHBI U3
KOPPO3UECTOUKUX W TEPMOCTOMKUX MaTEPUATIOB WJIM 3AIIUIIEHBI MOKPHITHEM U3
Takux MartepuaioB. [lpuemiemble MarepHalbl BKIIOYAIOT TaHTaJ, MOKPBITHIN
OKCHJIOM UTTpUS rpaduT, rpauT, MOKPHITHIH OKUCIAMHU APYTUX PEAKO3EMETbHBIX
AJIEMEHTOB HJIA UX CMECSMH.

Arperatsl 151 cOopa "'mpoaykra' u ""XBOCTOB' MeTaJIM4eCKOr0 ypaHa

CrenuanbHO IpeJHa3HAuYEHHbIE WM IOATOTOBJICHHbIE arperatbl Ais cOopa
"mpoaykrta" M "XBOCTOB" JJIi METAJUIMYECKOTO ypaHa B TBepaou (opme. IOt
arperatbl s cOOpa M3rOTOBJIEHBl M3 MaTepUaloOB, CTOMKMX K HarpeBy u
KOPpO3MH, BbI3bIBAEMON MNapaMy METAJIIMYECKOrO YpaHa, TakuX, Kak rpadur,
HOKPBITBIA OKCUIOM UTTPHSI, UM TaHTaJl, WIN 3alIUIIEHbl TOKPBITUEM M3 TaKUX
MaTepUasoB.

Ko:xyxu pa3ieutesbHOro MOAyJIsl

[unuHaprueckue KaMmepsl, CIEIHaIbHO MPEAHAa3HAUYCHHBIC WM MOATOTOBICHHBIE
JUISE  WCTIOJB30BaHUS HA OOOTaTUTENBHBIX YCTAHOBKAaX C  IUIA3MEHHBIM
pazzmeneHueM, Il TOMEHICHUS B HHUX HCTOYHMKA YPaHOBOM TIJIa3MBI,
SHEPreTUYECKOTO COJICHOHWJIA PAJAMOYacTOThl M KOJUIEKTOPOB 'mpoaykra' u
"XBOCTOB".
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5.9.

5.9.1.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH  KOXyXH HMMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH I TOJAYd
JNIEKTPONIUTAHUS, CcOequHEeHHH u(Qy3HOHHBIX HAcOCOB, a Takke s
JMArHOCTUKU U KOHTPOJISI KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB. OHHU MMEIOT
NpUCTOCOOICHUS Uil OTKPBITUS U 3aKPBITHs, YTOOBI 00ECIEYUTh 00CTyKHUBaHHUE
BHYTPEHHUX KOMIIOHEHTOB M W3TOTOBJICHBI M3 COOTBETCTBYIOIIMX HEMAarHUTHBIX
MAaTepraioB, TAKUX, KaK HEP)KABEIOMIAsl CTalIb.

Cl'leIII/Ia.]'IBHO npeaHasHa4¢HHbIC HJIHA MOoArOTOBJICHHbIC CHCTEMBI,
060pyu03aﬂne U KOMIIOHEHTBI /I MHMCHOJIb30BAHHUA Ha YCTaHOBKaX
IJTCKTPOMArHMTHOT O oﬁoramennﬁ.

BBOJAHOE 3AMEYAHUE

[Tpr 371E€KTPOMAarHUTHOM MPOIIECCE MOHBI METAJUTMYECKOTO ypaHa, IMOJTyYCHHBIC
MOCPEACTBOM HOHHM3alMU MuTaromero marepuana u3 coineit (o0sraHO UClL),
YCKOPSIOTCS U TPOXOAST Yepe3 MarHUTHOE I0Jie, KOTOPOE 3aCTaBiseT HOHBI
Pa3IUYHBIX W30TOINOB MPOXOAHWTH IO Pa3IUYHBIM HampaBiieHUsM. OCHOBHBIMH
KOMITIOHCHTaMH  3JICKTPOMAarHWTHOTO  HM30TOITHOTO  cermaparopa  SIBJISIFOTCS:
MarHUTHOE TI0JIe JUIsl OTKJIOHCHWS/PA3JICICHUs HM30TOMOB HMOHHOTO ITy4Ka,
UCTOYHUKA MOHOB C €ro CHCTEMOW YCKOpPEHHS, U CHUCTEMBI cOOpa OTAENECHHBIX
WOHOB. BcromorarenbHble CUCTEMBI IS 3TOTO TPOIEcca BKIFOYAIOT CHCTEMY
CHAO)XEHUS MAarHUTHOW OSHEPTHel, CHCTEMbl BBICOKOBOJIETHOTO  ITHUTaHHS
UCTOYHHMKA HMOHOB, BaKYyMHYIO CHUCTEMY M OOIIUPHBIC CHCTEMbl XUMHYECKOU
0o0pabOTKM AN BOCCTAHOBJIGHUS  MPOAYKTa W OYMCTKU/pEreHepanuu
KOMIIOHEHTOB.

DJIEKTPOMATHUTHbIE CeNapaTopbl H30TONOB

DNEeKTPOMarHUTHBIE CENnapaTopbl U30TONOB, CHELUUAIBHO NpEJHA3HAYECHHbIE WU
HNOATOTOBJICHHBIE Ul pa3felieHHs M30TONOB YypaHa, U O00OpylOBaHHE U
KOMITIOHEHTBI JUI 3TOT0, BKJIIOYast:

a) Hcrounnku noHOB

CrenmanbHO TpeTHA3HAYCHHBIE WM TIOJTOTOBIIEHHBIC OTIEIbHBIC WU
MHOTOYHCJICHHBIE WCTOYHWKH WOHOB ypaHa, COCTOSIIME W3 HCTOYHHUKA
mapa, HMOHH3aToOpa M  yCKOPUTENS  IydKa, M3TOTOBJICHHBIC W3
COOTBETCTBYIOIIMX MAaTEPHUAIOB, TaKUX, KaK rpaduT, Hep)KaBeromas CTalb
WIH MeJlb, U CIIOCOOHBIX oOecrevynBaTh OOIIMN TOK B MyYke HOHOB 50 MA
uiu ootee.

b)  KoekTopsl HOHOB

KonnekropHble mIacTUHBI, HMMEIONIME JBE WM Ooyiee IIeNd U Tasa,
CTMELUUANBbHO TpeAHAa3HAaYCHHbIE MM MOJATOTOBJICHHBIE JUIsI cOopa My4YKOB
WOHOB OO0OTAaIlEeHHOTO W OOEJHEHHOTO0 YpaHa W HW3TOTOBJICHHBIE U3
COOTBETCTBYIOIIMX MAaTEpUaJIOB, TAKMX, KaK rpaduT WUIu HepKaBerolas
CTallb.
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5.9.2.

5.9.3.

c)  BakyywmHbIe KOKYXH

CrienmanbHO NpeJHa3HAYEHHbIE WU MTOATOTOBICHHBIE BAKyyYMHbIE KOXYXU
Ul DJIEKTPOMATHUTHBIX  CENAapaTOpoOB  ypaHa, W3TOTOBJICHHBIE U3
COOTBETCTBYIOIIMX HEMArHUTHBIX MaTEpUAJIOB, TaKHUX, KaK HEP’KaBEIOLAs
CTajib, U TIpeHa3HaYeHHbIe 111 paboThl pu Aasneruu 0,1 [a wnu Huxe.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CHEIHAIBHO TMPEJAHA3HAYCHBbI JUISI IOMEIICHUS B HHX
WUCTOYHUKOB HOHOB, KOJUICKTOPHBIX IUTACTUH M BOJOOXJIAXKJIACMbIX
BKJIAJIBIIIEH M UMEIOT MPUCIIOCOONCHUS Ui coenuHeHud nud@y3MoHHBIX
HACOCOB W TPHUCIOCOOJICHUSI I OTKPBITHS W 3aKPBITHS B IEJSIX
M3BJICYEHHS U 3aMEHBI 3THX KOMITOHEHTOB.

d) MarHuTHbIE€ NOJIFOCHBIE HAKOHEYHUKHU

CreunanbHO NpeJHA3HAUYEHHBIE WM IOATOTOBJIEHHBIE  MAarHUTHBIE
MOJIIOCHBIE HAKOHEYHHKH, UMEIOIMEe auaMeTp Ooisiee 2 M, HCIOJIb3yeMble
i o0ecreyeHnus MOCTOSIHHOTO MAarHUTHOIO IOJS B 3JIEKTPOMarHUTHOM
cermaparope H30TOIOB M s IMEpeHoca MAarHUTHOIO TIOJI  MEeXIy
PacroI0KEHHBIMHU PSIIOM CEMapaToOpaMHu.

BbICOKOBOJIbTHbIE HCTOUHHKH MUTAHUA

CnenuanbHO  MpeIHAa3HAYECHHbIE WM  TOATOTOBJICHHBIE  BBICOKOBOJIBHBIE
UCTOYHUKU TUTAHHS I UCTOYHHKOB HOHOB, OOJIQJArOIIME IMOJHBIM Hab0pOM
CIEAYIOINX XapaKTEPUCTHUK: MOTYT paboTaTh B HEMNPEPHIBHOM pEXKUME,
BbixogHoe Hampspkenue 20 000 B wnu Gonee, BeIxogHOW TOK 1 A mimm Gornee u
crabmmm3anus HanpspkeHus Mmenee 0,01% B TedeHne 8 4acoB.

HcToYyHNKM NUTAHUS JICKTPOMArHuToB

CreunanbHO TMpelHAa3HAYEHHbIE WM TOJArOTOBIIEHHBIE MOIIHBIE HCTOYHHKHU
NUTAHUST TIOCTOSIHHOTO TOKa JJisi AJIGKTPOMArHUTOB, OOJAJAroIMe TOJHBIM
HaOOpOM CIEeNyIOMHUX XapaKTePUCTHK: BBIXOJJHOM TOK B HEIPEPBIBHOM
pexume 500 A wm 6ostee npu Hanpspkenuu 100 B wim Goree, npu crabmim3anum
1o TOKy uiu HanpspkeHuto Menee 0,01% B Teduenne 8 yacos.

YcraHoBKH AJs1 NPOU3BOACTBA THKEJI0H BOIAbI, AedTepHsA U JAeHTepHEBBIX
COCJUHEHUT W  000pya0BaHHEe, CHENHATbHO IpeJHA3HAYEHHOE WJIH
MOATOTOBJICHHOE VIl 3TOI'0

BBOJAHOE 3AMEYAHUE

Tspkenyro BOAy MOXKHO MPOM3BOMTE, UCIIONB3Ys pa3indHbIe mporecchl. OHaKO
KOMMEpPYECKHA BBITOJHBIMHU SIBJSIFOTCS [[Ba MpoIlecca:  MPOIECC H30TOIHOIO
oOMeHa Boabl U cepoBomopoaa (mpouecc GS) u mporecc HM30TOMHOTO OOMEHa
aMMHUaKa 1 BOJIOPO/ia.

IIportecc GS ocHoBaH Ha oOOMeHE BOJIOpOJAa U JACUTEpUS MEXAY BOJOH H
CEpPOBOJIOPOJIOM B CHCTEME KOJIOHH, KOTOPBIE SKCIUIYaTUPYIOTCS C XOJOIHOM
BEpXHEH CEKIMEen U ropsiueil HIkHel cekuuel. Boma TeyeT BHU3 1O KOJOHHAM, B
TO BpeMs KaK CEpOBOJIOPOIHBIN ra3 HIUPKYJIUPYET OT JHA K BEPIIMHE KONOHH. Jliis
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COJICMCTBUS CMEIIMBAHUIO ra3a M BOJBI MCIOJIB3YETCS P IbIPYATHIX JIOTKOB.
Jeititepuii nepeMeniaercsd B BOLy NPU HU3KHX TEMIIEpaTypax M B CEPOBOIOPOJ
IpY BBICOKUX Temreparypax. OOoramieHHble JeTepueM a3 Wik Boja yIalsioTcs
U3 KOJIOHH MEpPBOI CTYNEHU Ha CTHIKE TOPSYMX M XOJOJHBIX CEKLHH, U MpoLecc
MOBTOPSIETCSI B KOJIOHHAX cieayromei crymenu. [IpoaykT mocnemneit dasbr -
BOJa, oOoraimeHHast aedtepuem a0 30%, HampaBiseTcs B JAUCTHIUISILIMOHHYIO
YCTaHOBKY JUIsl MPOM3BOJCTBA PEAKTOPHO-YMCTOM TSDKEIOW BoAbl, T.e. 99,75%
OKHCH JEUTEPHUSL.

B nporecce oOMeHa Mex Ty aMMHAKOM M BOJIOPOJAOM MOKHO M3BIIEKATh JIeHTepUit
W3 CHHTE3-Ta3a IMOCPEACTBOM KOHTAaKTa C KUJAKAM aMMHAaKOM B TPHUCYTCTBUH
karanuzatopa.  CuHTe3-ra3 mojaercs B OOMEHHbIE KOJOHHBI M 3aTeéM B
aMMHAYHbII KOHBEpTEp. BHYTpH KOJOHH ra3 MoJAHMMAETCS OT JHA K BEpPILIUHE, B
TO BpPEMs KaK JKMJIKHH aMMHUaK T€YeT OT BEPILIMHBI KO IHY. [ledTepuil B CUHTE3-
ra3e JIMIIaeTcs BOAOPOJa U KOHLEHTPUPYETCS B aMMHMake. AMMHAaK MOCTYMaeT
3aTeéM B YCTaHOBKY JUIsl KPEKMHra aMMHaKa Ha JHE KOJIOHHBI, TOTJa Kak ras
coOupaeTcs B aMMHa4YHOM KOHBEpTepe Ha BeplurHe. Ha mocneayromux cTymeHsx
MPOUCXOINT JalibHElIIee oOoramenne, U MyTeM OKOHYATEIbHOW IUCTUILISIIUU
IPOU3BOJUTCS PEaKTOpHO-uucTasl Tspkenas Bojaa. llomawa cuHTE3-raza MoOXKeT
OBITH OOecreyeHa aMMHAYHON YCTaHOBKOM, KOTOPasi B CBOIO OYEPE/Ib MOXKET ObITh
COOpYy>KEHa BMECTE€ C YCTAaHOBKOH [UIsI TPOW3BOJACTBA TSKEJIOW BOJBI IyTEM
M30TOIMHOTO OOMEHa aMMHUaKa M BOAOpoJa. B mporecce aMMUavHO-BOIOPOJTHOTO
oOMeHa B KayeCTBE HCTOYHMKA MCXOAHOTO JCUTEpUS MOXKET TaKkKe
UCIIOJIb30BaThCS OOBIYHAS BOJIA.

MHorue npeaMeTsl KIF0YeBOro 000pyIOBaHUS IS YCTAHOBOK TI0 MPOU3BOJICTBY
TSDKEJIOW BOJIbI, HCHOJIB3YIOMMX TIponecchl GS WM aMMHaYHO-BOAOPOIHOTO
oOMeHa, HIMPOKO PACIpPOCTPAHEHbI B HEKOTOPBIX OTPACHIAX He(PTEXUMHUYECKOM
IIPOMBIIIIEHHOCTH. OcobeHHO 3TO KacaeTcs HEOONBUIMX YCTaHOBOK,
ucnonp3ytoumx mnpouecc GS.  OAHAKO HEMHOTHE IpeIMEThl 000pYI0BaHUS
SABJISIFOTCSL CcTaHAApTHBIMU. [Iporeccbt GS M aMMuaYHO-BOJIOPOIHOTO OOMEHa
TpeOyIoT 00pabOTKK OOJBIINX KOJHUYECTB BOCILIAMEHSIONINXCS, KOPPOZUOHHBIX U
TOKCUYHBIX JKUAKOCTCH MpPH TMOBBIMIEHHOM naBieHHH. COOTBETCTBEHHO IIpHU
pa3paboTKe CTaHIAPTOB MO MPOSKTUPOBAHHMIO M SKCIUTyaTallMX U YCTAHOBOK H
000pyAOBaHUsA, HCHOJB3YIONIMX O3TU MPOLECCHI, CIEAYeT YIENATh OO0JbIIoe
BHUMaHuE TOA00pY MaTepuajoB M UX XapaKTEPUCTHKAM C TEM, YTOObI
o0ecreunTh ATUTEIbHBIN CPOK CITY>KOBI PU COXPAHEHUH BBICOKOW 0€30IacHOCTH
u HagexxHoctdu. Ompenenenrne mMacmTaboB 00yCIOBIMBACTCS TJIABHBIM 00pa3om
COO0paKeHUSIMH SKOHOMHUKH U HEOOXOAUMOCTH. TakuM 00pa3om, O0JbIIas 4acTh
IpeIMETOB O0OpYNOBAaHUS HU3TOTOBISIETCS B COOTBETCTBHU C TpeOOBaHUSIMHU
3aKa34yuKa.

Hakonen, cnemyer ormetuth, uro Kak B npouecce GS, Tak M B Ipouecce
aMMHa4YHO-BOJIOPOJHOTO OOMEHa, MpeaMeTbl O00O0pyZOBaHUsS, KOTOpbIE IO
OTHEIBHOCTH HE IPEIHAa3HA4YCHbl WJIA TMOAIOTOBIEHBI CIELHAJIBHO  JUIS
IPOM3BOJICTBA TSXKEJIOW BOABI, MOTYT COOMpAaTbCsi B CUCTEMBI, CIEIHAIBHO
[IPCAHA3HAYCHHBIE WM IIOATOTOBJICHHBIE I IIPOU3BOACTBA TSKECIONW BOJBL
[IpumepamMu Takux CHCTEM, HpPUMEHSIEMBIX B OOOUX Tpoleccax, SBISIOTCS
CUCTEMa KaTaJINTUYECKOr0 KPEKHHIa, UCTIOJIb3yeMas B Ipolecce oOMeHa aMMHaKa
U BOAOPOAA, U JOUCTUUIALMOHHBIE CHUCTEMBI, MWCIOJIb3YyEMBIE B IPOLECCE
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6.1.

6.2.

6.3.

6.4.

OKOHYATEJIbHOW KOHUEHTPALMK TSKEJIOM BOABI, MTOBOAIICH €€ 10 YpOBHS
PEaKTOPHO-YHCTOM.

[IpenmeTrsl  000OpyIOBaHMS, KOTOpbIE CHEIHAIbHO MpEAHA3HAYEHbl  WUJIU
MOJTOTOBJICHBI ISl TTPOU3BOJCTBA TSKEION BOJBI MYTEM HCIIONb30BAHUS JHOO
mporecca 0OMEeHa BOJABI M CEPOBOAOPOAA, JHOO Mpollecca oOMeHa aMMHUaka U
BO/IOPO/ia, BKJIIOYAIOT:

Bono-cepoBonopoaHbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, H3TOTaBIMBAEMbIE M3 MEJIKO3EPHUCTON YIIIEPOAUCTOU
cramu (Hanmpumep, ASTM A516), mmamerpom ot 6 M (20 pyroB) n0 9™
(30 dyTOB), KOTOpBIE MOTYT OKCILTyaTUPOBATHhCS TPH JIaBICHUHM CBBIIIC HWIIH
paBHoMm 2 MIla (300 ¢pyHT/KB. q10HiM) U UMEIOT KOPPO3UOHHBIN IOMYyCK B 6 MM
win OoJIblle, CHeNHUaIbHO MPEeIHa3HAYSHBI WM MTOATOTOBIICHBI I IIPOU3BOICTBA
TSDKEJIOW BOJBI ITyTEM HCIIOJIB30BaHUS TPOIEcca M30TOMHOTO OOMEHa BOABI H
CEepoBOJIOPOAA.

I'azonyBKH B KOMIIpeCCOpbI

Opnoctynenyarble, MmanoHanopHeie (T.e. 0,2 MIla wmm 30 GyHT/KB. Aroiim)
IEHTPOOCIKHBIE Ta30IyBKH WU KOMITPECCOPHI IS ITUPKYIISIIUN CEPOBOIOPOTHOTO
raza (T.e. raza, comepxamiero 6omnee 70% H,S), cnenuanbHo mpenHa3zHaYeHHbBIE
WIM TIOATOTOBJICHHBIE ISl MIPOU3BOJICTBA TSDKENOW BOMABI MyTEM HCIOIH30BAHUS
mporecca 0OMEHa BOJBI M CEPOBOJOPOAA. OTH Ta30[yBKH WJIH KOMIIPECCOPHI
UMEIOT  TPOM3BOAUTEIIBHOCTh,  TPEBBINAIONIYI0O WK paBHYIO 56 M/c.
(120 000 SCFM) mpu OSKcilyaTallid TOJ JaBII€HUEM, TMPEBBIIAIONIIM WU
paBubiM 1,8 MIla (260 ¢yHT/KB. q10iiM) Ha BXOJAE, W CHAOXEHBI CAJIbHUKAMH,
YCTOMYMBBIMHU K BO3aeicTBUIO H)S.

AMMHAYHO-BOJAOPOAHBbIE 00MEHHbIE KOJOHHBI

AMMHaYHO-BOIOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOM OoJiee WM paBHOU 35 M
(114,3 pyroB) mmamerpom ot 1,5 M (4,9 pyToB) mo 2,5 m (8,2 pyToOB), KOTOpHIE
MOTYT  JKCIUTyaTUPOBAaTbCs  MOJ  JaBjieHWEM, mnpeBblmatromuM 15 Mlla
(2225 ¢yHT/KB. Q10iM), CIeLMaNbHO MpeAHAa3HAYeHHbIE UM ITOATOTOBIICHHBIC IS
IPOM3BOJICTBA TSKEJIOW BOJBI IMyTEM MCIOJIb30BaHUS Mpoliecca 0OMEeHa aMMHaKa
U BOJOpOAA. OTH KOJOHHBI MMEIOT TaKKe I10 MEHbIIEH Mepe OJHO
O0TOOPTOBAaHHOE OCEBOE OTBEPCTUE TOrO K€ AMAMETpa, YTO M LWIMHApPUYECKas
4acTb, 4epe3 KOTOPYH0 MOTYT BCTaBJIATHCS WM BBIHUMATbCSl BHYTPEHHHE YaCTU
KOJIOHHBI.

BHyTpeHHI(Ie YaCTU KOJOHHBI U CTYNIEHYATBIC HACOCHI

BHyTpeHHue dYacTH  KOJOHHBI UM  CTyNEHYaThble HACOCHI,  CIEIUATBHO
npeHa3HAYEHHbIE WIM MOJATOTOBJICHHBIE /ISl KOJIOHH JJisi IPOU3BOJICTBA TSHKENOM
BOJABl IyTEM HCIOJb30BaHUS Ipollecca aMMHMAYHO-BOJOPOJHOrO OOMEHa.
BHyTpeHHHE 4YacTH KOJOHHBI BKJIIOYAIOT CIEHUANIbHO MpeIHa3HAYCHHbIE
KOHTAKTOPhl MEXAY CTYNCHSIMH, COACHCTBYIOIIME TECHOMY KOHTaKTy Tra3a u
*Kuakoctu. CTyneHuyaTble HACcOCHI BKJIIOYAIOT CIELUUAIBHO IpPEJHA3HAUYCHHbIE
MOTpy’kKaemMble B JKHAKOCTh HACOCHI ISl IHUPKYJAIMH >KUJIKOTO aMMHaKa B
npenenax o0beMa KOHTAaKTOPOB, HAXOASIIUXCSI BHYTPH CTyII€HEH KOJIOHH.
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6.5.

6.6.

6.7.

YcTaHOBKH 114 KPE€KMHI'a aMMHuaKa

VYCTaHOBKM Ui KpPEKMHIa aMMHaka, OKCIUTyaTHpyeMble II0J] JaBJICHHUEM,
npeBblmaromM Wi paBHeiM 3 MIla (450 ¢yHT/KB. q10iiM),  ClielUaNIbHO
npeHa3HAYeHHbIE WM MTOATOTOBJICHHBIC IS TPOU3BOJICTBA TSXKEIOW BOJIBI ITyTEM
MCTIONB30BAHUS IIPOIIECCa N30TONMHOIO OOMEHa aMMHaKa M BOJIOPOA.

HNudppaxpacHbie aHATU3ATOPHI MOIJIOLICHUSA

WndpakpacHble aHaIM3aTOPHl MOTJIOMIECHHS, CIIOCOOHBIE OCYIIECTBIATH aHAIN3
COOTHOILIEHHUS MEX]Ly BOJIOPOAOM U JEUTEPUEM B pealbHOM MaclliTade BPEMEHH,
KOTJ]a KOHIIEHTPAalUU IeUTepHsi paBHbI WU NpeBbIIaOT 90%.

Karaautnueckue nmeuu

Karanutuueckue neun s nepepaOOTKH OOOTralieHHOro JAEUTEpUEeBOro rasa B
TSOKEIYI0 BOAY, CHEUUAIbHO IIPEJHA3HAYCHHbIE MWIIM IOATOTOBJICHHBIE JUIS
IPOM3BOJICTBA TSKEJIOW BOJBI IyTEM HCIOIb30BAaHUS IpoLecca H30TOMHOIO
oOMeHa aMMHaKa U BOJIOPO/Ia.

YcraHoBKkM [UIsi KOHBEPCMM YpaHa #W  000pyJAoBaHHMe, CHENHAJIbHO
NnpeJIHa3HA4YeHHOE UJIH MOATOTOBJIEHHOE 1JISl 3TOT0

BBOJIHOE 3AMEYAHUE

B ycranoBkax u cuctemax Ajii KOHBEPCHUU YpaHa MOKET OCYLIECTBISTHCA OJIHO
WJIM HECKOJIBKO IMPEBPALICHUN U3 OJJHOTO XMMHYECKOr0 M30TOIA YpaHa B IPYTOH,
BKJIIOYAs: KOHBEPCHUIO KOHIIEHTpaToOB ypaHoBoil pyasl B UO;, konBepcuio UO3
B UO,, xonBepcuto okucedt ypana B UFs unu UFs, konBepcuto UFs B UFs,
kouBepcuto UF¢ B UF4, xouBepcuto UF4 B MeTamImyeckuil ypaH U KOHBEPCHIO
¢ropunoB ypana B UQO,. MHorue KioueBbleé KOMIIOHEHTHI 000PYIOBaHHS
YCTAHOBOK JJII KOHBEPCUM YpaHa XapakTEepHbl JUIsi HEKOTOPBIX CEKTOPOB
XUMHYECKOH  oOpabaThiBaroIiell  MPOMBIIIJICHHOCTH. Hampumep, Buasl
000pyIOBaHHUs, HCHOJB3YEeMOT0 B 3THUX IpOLECCaX, MOTYT BKIIOYaTh: I€YH,
KapyCelbHbIE II€YH, DPEAKTOPbl C IICEBJOOKMKEHHBIM CJIOEM KaTaJH3aTopa,
JKapoBbl€ PEAKTOPHbIE OAalIHM, >KUIKOCTHBIE LEHTPU(PYTH, AUCTUILIALHUOHHBIC
KOJIOHHBl U KUJKOCTHO-)KUJKOCTHBIE 3KCTPAKLMOHHBIE KOJOHHBI. OaHAKoO He
MHOTHE KOMIIOHEHThI 000pyIOBaHHUSA UMEIOTCS B "TOTOBOM BHJE"; OOJBIIMHCTBO
U3 HUX JIOJDKHBI OBITH TOJATOTOBJICHBI COTJIIACHO TPEOOBAHUSAM M CHEIH(PHUKAINAIM
3aKa3yrKa. B HekoToppIx ciydasx TpeOyeTcs YuUWUTHIBaTh CIIEHUAIbHbBIE
MPOEKTHbIE M KOHCTPYKTOPCKHE OCOOEHHOCTH ISl 3alUThl OT arpecCHBHBIX
CBOMCTB HEKOTOpPHIX M3 oOpabareiBaembix xumudeckux Bemects (HF, F,, CIF; u
¢Topuasl ypana). Hakonen, cieayeT OTMETUTh, YTO BO BCEX IMpolEccax
KOHBEPCHM ypaHa KOMIIOHEHTbI 00OpY/IOBaHUS, KOTOpPbIE OTAEIBHO CIEHHUAIbHO
HE TpeIHa3HA4YeHbl WM TOJTOTOBIEHBI I KOHBEPCHM YypaHa, MOTYT OBITh
OOBEMHEHBI B  CHCTEMBI, KOTOpbIC CHENHATbHO TNpPeTHA3HAYCHBI  WIIU
IIOATOTOBJICHBI JJII UCIIOIb30BAHMS B LEJISIX KOHBEPCUM YpaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CnennajbHO TNpeJHA3HAYeHHbIe WJIH TOATOTOBJIEHHbIE CHCTeMbl s
KOHBEPCHH KOHLICHTPATOB ypaHoBoii pyasl B UO;

[MTOACHUTEJIbHOE 3AMEYAHUNE

KonBepcusi koHieHTpatoB ypanoBod pyasl B UO3; MOXET OCYHIECTBISTHCS
CHayaja IOCPEICTBOM DPACTBOPEHHs PYJbl B A30THOM KHUCJIOTE€ M SKCTPAKIMHU
OUYMILIEHHOTO TeKCaruapara ypaHWJIJUHUTPATA C TOMOLIBIO TAKOTO PACTBOPUTEIIS,
Kak TpuOyTun Qocdar. 3areM rexcaruapaT ypaHWIIUHHUTpaTa Mpeodpasyercs
B UO3; nmubo mocpencTBOM KOHIEHTPAIMM W JICHUTPAIMH, JTHUOO MOCPEICTBOM
HEeUTpaIu3anuu ra3000pa3HbIM aMMHAKOM I TIOJy4YeHUs! [uypaHaTa aMMOHHUS C
nocneayromei GuinbTpaluei, CymKon U KaabIIHHUPOBAHHEM.

CnenuajbHO mNpedHA3HAYEHHbIe WJIM TOATOTOBJIEHHbIE CHCTEMBI IS
kouBepcun UO; B UFg

[MTOACHUTEJIbHOE 3AMEYAHUNE

KonBepcuss UOs; B UFg MoOXeT  OCYHIECTBISATHCA  HEMOCPEICTBEHHO
dbropupoBanueM. /[l mporecca TpedyeTcss HCTOYHHUK Ta3000pa3Horo Gropa Uiiu
TPeX(TOPUCTOTO XJIOpA.

CnenmajbHO TpeIHA3HAYEHHbIe WJIH TIOATOTOBJIEHHbIE CHCTEMbI s
kouBepcun UO; B UO;

[MTOACHUTEJIbHOE 3AMEYAHUNE

Konsepcust UO; B UO,; MOXKET OCYIIECTBIATHCS MOCPEICTBOM BOCCTAHOBJICHUS
UOj3 razo00pa3HbIM KPEKHHT-aMMHAKOM HJTH BOJOPOJIOM.

CnenuajJlbHO mNpeJHA3HAYEHHbIe WJIM TMOATOTOBJIECHHbIE CHCTEMbI ISl
kouBepcun UO; B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UF4 Moxer ocymiecTBiasTbCs nocpeactsoM peakuuu UO, ¢
ra3o00pazueM (ropucteiM BogopoaoM (HF) mpu Temneparype 300-500°C.

CrnenuajilbHO MNpeJHA3HAYECHHbIC WM TMOATOTOBJICHHbIC CHCTEMbI IS
kouBepcun UF4 B UF;

I[NOACHUTEJIbBHOE 3AMEYAHUE

Kounsepcus UF4 B UF¢ ocyuiecTBiisieTcss OCPEICTBOM 3K30TEPMUYECKON pEaKIINU
¢ ¢TopoM B peaktopHoil Oammue. UFg KoOHAEHCHpYeTCs W3 TOpSYMX JIETYYHX
ra3oB IOCPEACTBOM IIPOMYCKAHUS IOTOKA Tra3a 4Yepe3 XOJOJHYH JIOBYLIKY,
oxnaxaeHHyr g0 -10°C. [ns mporecca TpeOyeTcss MCTOYHHMK Ta3000pa3zHOTO

dTopa.
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7.6.

7.7.

7.8.

CnennajbHO TNpeJHA3HAYeHHbIe WJIH TOATOTOBJIEHHbIE CHCTeMbl s
koHBepcun UF4 B MeTa/uimyeckuii ypan

[MTOACHUTEJIbHOE 3AMEYAHUNE

Konepcuss UF4; B MeTalnIMUeCKUi ypaH OCYIIECTBISETCS MOCPEICTBOM €r0
BOCCTAHOBJICHUS MarHueM (KpyIHBIC MapTUH) WU KajbllieM (MaJible MapTHH).
Peakuust ocymiecTBisieTcss TpU  TEMIeEpaTypax BbIIIE TOYKM IUIABICHUS
ypana (1130°C).

CrnenmajbHO TIpeIHA3HAYEHHbIe MJIH TIOATOTOBJIEHHbIE CHCTEMbI sl
kouBepcun UFq B UO;

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcusa UFg B UO; MOXKET OCyHMIECTBISITECA MOCPEACTBOM OJHOTO M3 TPEX
npouecco. B nepsom nponecce UFs BocctanaBnuBaercs 1 ruziponusyercs B UO;
C UCIIOJIB30BaHUEM BoJopoza U napa. Bo Bropom nponecce UFs runponusyercs
pacTBOpPEHUEM B BOJIE, Il OCAXKICHHS IUypaHaTa aMMOHUS 0OaBIIIETCS] aMMUAK,
a nuypanat BocctanaBinuBaercs B UO; Bomopoaom npu temmeparype 820°C. Ilpu
TpetbeM mporecce razoobpazneie UFs, CO, m NH; cmemmBatoTcs B Boje,
OocaXIas ypaHUIKapOOHAT aMMOHHs. Y PaHHIKApOOHAT aMMOHUSI CMEIITUBAETCS C
napom u Bojopoaom npu temrepatype S00-600°C s mpousBoactsa UQO;.

Konsepcus UFs B UO, yacto ocylecTBisieTcs Ha IEPBON CTYNIEHH YCTaHOBKHU 110
M3TOTOBJICHUIO TOILINBA.

CrnenuajJilbHO MNpeJHA3HAYECHHbIC WM TMOATOTOBJICHHbIC CHCTEMbI IS
kouBepcumn UFg B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

KouBepcus UFgs B UF4 ocymecTBisieTcss NOCPEACTBOM — BOCCTaHOBIICHHS
BOJIOPOJIOM.
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