e

Y IAEA

-.-7-@-4’ MexayHapogHoe areHTCTBO Nno aToMHOM JHeprmum

‘é‘{t‘\

NH MaLUMOHHbIN LUNPKYNA
CbOp auno L p y p INFCIRC/215/Add.1

Date: 12 January 2004
General Distribution

Russian
Original: English

[lononHuTenbHbIW NpoToKoN K CornallieHnto
Mexay npasutenscteom Vicnangmm m
MexayHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPUMeHeHUN rapaHTn B CBA3N C
[loroBopoM O HepacnpocTpaHeHUU S4epPHOro
OPYXUS

1. Texct JIOMOTHUTENLHOTO MPOTOKONa K COIVANICHNI0' MEXIy NpaBUTENbCTBOM McmaHamu u
MexayHapo HbIM areHTCTBOM 10 aTOMHOM 3HEPTHUU O IPUMEHEHUH TapaHTUil B CBs3U ¢ JJoroBopoM o
HepacnpocTpaHeHun sanaepHoro opyxus (AHSO) Bocrpou3BomuTcs B HACTOSIIEM AOKYMEHTE IS
CBEIEHUsI BCEX TOCYAapCTB-wICHOB. JlONONHUTENpHBI mnpoTokon Obil  onobpeH CoeToMm
ynpasisitomux 9 ceHtsi0pa 2003 roga. On 6bu1 noanucad B Bene 12 centsops 2003 roxa.

2. B cootBerctBuM co craTheit 17 JJoMOMHUTENBHOTO MPOTOKOIA OH BCTYNHUI B CHILY IOCJE €ro
TTOANMCAHMS TpeacTaBuTeIMu Mcmannnu u AreHTcTBa, 1.¢. 12 centsiops 2003 roxa.

Bocmnponsseneno B nokymente INFCIRC/215.

03-84804R



[ononHuTenbHbIN NpoTOoKoN K CornalieHunto
Mexay npasutenscteom Vcnangum m
MexayHapoaHbIM areHTCTBOM MO aTOMHOM
9HEeprum o NPMMEHEHUN rapaHTUn B CBA3N C
[loroBopoM O HepacnpoCcTpaHEHUU SOEPHOrO
OPYXUS

[TPUHUMASA BO BHUMAHMUE, urto Pecnybnmuka Wcnanaus (B nmampHeWIeM
uMmenyemas "Hcnmanguei") m  MeXayHapoaHOE areHTCTBO 10 aTOMHOW dSHepruu (B
JnanpHEedIeM uMeHyemoe "AreHTcTBOM') sABISAIOTCS  ydacTHHKamMu —CornameHus o
NPUMEHEHUU TapaHTHil B CBs3U ¢ JIoroBOpOM O HEpacHpOCTPaHEHUU SIACPHOTO OpYXus (B
nanpHelmeM uMeHnyemoro "CorjameHueM O TapaHTUAX'"), KOTOpPO€ BCTYNHIO B CHITY
16 oxTsa06ps 1974 rona;

YUUTBIBAS >xenanue MeEXIyHApOIHOTO COOOIIECTBA emie 0ojiee YKPEMUTh PEKUM
AJIEPHOTO HEPACIPOCTPAHEHUsI IMYTeM TOBBIINICHUS JEeHCTBEHHOCTH U 3(pdeKTUBHOCTH
CHCTEMbI FrapaHTHil ATEHTCTBA;

HAIIOMMWHASI, yTo AreHTCTBO NpH OCYIIECTBICHUHM TapaHTUH TOJHKHO YYUTHIBATH
HEO0OXOIUMOCTh: H30erarb CO3AaHMs MPENATCTBUNA SKOHOMHYECKOMY M TEXHOJIOTMYECKOMY
paszButuio Mcnanauu wim MeXIyHapOJIHOMY COTPYIHHUYECTBY B OOJACTH MUPHOU SAEpHOM
NEeSTENIbHOCTH; COOMIONATh JIEHCTBYIOIIME TOJIOKEHHUS B O0JIaCTH OXpaHbl 3/I0pOBbA,
0e30macHOCTH, (U3UYECKOM 3allUThI, a TaKXe JApyrue JIeHCTBYIOIMUE TpeOOBaHMS
0€30MacCHOCTH U MpaBa OTIAENbHBIX JUI]; U MPUHUMATh BCE MEPHI MO 3alUTE KOMMEPYECKHX,
TEXHOJIOTUYECKMX W MPOMBIIUICHHBIX CEKPETOB, a TaKXe JApyrod KoH(HIEeHIHAIbHON
uH(pOpMaLnU, KOTOpasi CTAHOBUTCS] €My U3BECTHOI;

[TIPUHUMAA BO BHHUMAHHME, 4rto 4actora mNpoBEIEHUS W HWHTEHCUBHOCTH
MEpOTIPUSTHH, YKa3aHHBIX B HactosAmeM I[Iporokone, OyayT mOAIEpKUBATHCS Ha
MUHUMQJIbHOM  yYpOBHE, COOTBETCTBYIONIEM II€IM  TOBBIIICHUS JCHCTBEHHOCTH |
s dexTuBHOCTH rapaHTHil ATEHTCTBA;

HACTOSIINM Hcnanaus u AT€HTCTBO COTJIACHIIMCH O HUKECTEIYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COTJIAILIEHUEM

O TAPAHTHUAX

Cratps 1

[Tonoxxenns CornamieHus o TapaHTHUAX IPUMEHSIOTCS K HacToameMy [IpoTokomny B Toi Mepe, B
KaKoWl OHM COOTBETCTBYIOT IMOJIOKEHUSM HacTosero [Iporokona u cOBMECTUMBI C HUMHU. B ciydae
MPOTHUBOPEYNS MEXAY MoNoKkeHusIMU CornaleHnuss O TapaHTHSIX W TOJIOKEHUSMH HACTOSIIETO
TIporokona nmpuMeHstoTcs nojioxeHust Hactosiero [Iporokona.

INPEJOCTABJIEHUE HHO®OPMAIINUN

Cratbs 2

a. Hcnanaus npenocTaBiseT ATEHTCTBY 3asBIICHUE, COIEpXKaIIee:

)

iii)

Vi)

Ob6miee onwcanvie U WHPOPMAITUIO, YKA3BIBAIOIIYI0 MECTO TPOBEIACHUS OTHOCSIIHUXCS K
SICPHOMY TOTUTUBHOMY IUKJTY HAYYHO-HUCCIIEOBATEIBCKHX U ONBITHO-KOHCTPYKTOPCKUX
paboT, He CBS3aHHBIX C SJCPHBIM MATEPHAIOM, OCYIIECTBISEMBIX IJIe-THO0, KOTOPEIC
(UHAHCUPYIOTCS, TONYYMIIM KOHKPETHOE pa3pelicHue WM KOHTPOJUPYIOTCS WIIH
OCYIIECTBISIFOTCS OT MMeHH Vcmaninu.

OrmpesiesieHHyl0 ATEHTCTBOM Ha OCHOBE OXHIA€MOTO TOBBIIICHHS JCHCTBEHHOCTH WIIH
3¢ (}HEeKTUBHOCTH M COTJIaCOBaHHYIO ¢ Mcnanaued nHpOpMaIIMIO O Kacaroleics rapanTui
IKCIUTYaTallMOHHON JIEATEIbHOCTH Ha YCTAaHOBKaX W B MeCTaX  HaXOKICHHS BHE
YCTaHOBOK, I'/I¢ OOBIYHO HUCIIONIB3YETCS SIIEPHBI MaTepuall.

Obmee onmcanne KaKI0ro 3AaHUS HAa KaKIOW MJIOMA/IKe, BKIIIOYAst €T0 MCIOIb30BaHue,
Y, €CJIA 3TOTO HEIOCTATOYHO - OMHMCAHUE €ro COAEPKUMOTO. ITO OMUCAHHE BKIIOYAET
KapTy Tako# IJIOIIAIKH.

Onwucanne wmacmrTaba onepanuid JJIsl KaKIOTO MeCTa HaXOXJCHUS, WMEIOIIEro
OTHOIIIEHUE K JIEITeIbHOCTH, YKa3aHHO! B [Ipunoxxenuu I k HacToseMy [IpoTokoiy.

HNudopmaruio, ykasbIBalONyI0 MECTO HAXOXJICHHS, JKCIUTYaTAIIMOHHOE COCTOSHUE H
OIICHOYHBIE TOJOBBIE TPOU3BOJCTBEHHBIE MOINHOCTH ypPaHOBBIX PYAHHKOB U
000TaTUTENBHBIX YCTAHOBOK M TOPUEBBIX 000TaTUTENBHBIX YCTAHOBOK M CYIIECTBYIONINI
TOJ0BOH 00BEM TPOM3BOJACTBA TAaKWX DPYAHHKOB M OOOTAaTHUTEIHHBIX YCTAHOBOK JJIS
HUcnannuu B nenoMm. HcenaHaus NpenocTaBiseT MO 3anpocy ATEHTCTBa JaHHBIE O
CyIIECTBYIOIIEM TOJOBOM 00bEMe MPOW3BOACTBA OTACIBHOTO pPYAHWUKA WU
000raTUTENIbHOM yCTaHOBKH. [IpefocTtaBieHue 3Tol MH(POpMaNUK He TPeOyeT BEICHUS
MoJIpoOHOTO y4eTa SIEPHOTO MaTepHaa.

Nudopmaiino 0THOCHTEIBHO HCXOHOTO MaTepraa, KOTOPBIH elle He TOCTHT COCTaBa 1
YHUCTOTHI, KOTOPHIC JICNIAIOT €0 MPUTOIHBIM ISl H3TOTOBJICHHS TOIUTUBA WIIK U30TOITHOTO
o0oraieH s, BKIIFOYAIOIIYIO:

a) KOJMYECCTBA, XUMHUYCCKHH COCTaB, WCIOJB30BAHUE WM IIPEAIojaracMoe
HCITOJI30BAHUE TAKOT'O0 MaTepHajia, He3aBUCHUMO OT €T0 SIIEPHOTO WM HESACPHOTO
WCITOJIB30BAHUS, JIJIST KaXKJO0TO MEeCTa HaxOXeHUs B Mcnanauu, B KOTOPOM TaKoOU
Marepuanl TPUCYTCTBYET B KOJHMUYECTBAX, MPEBBIMIAIONINX JECITh METPHUECKHUX
TOHH ypaHa W/WIM ABAallaTh METPHUYCCKUX TOHH TOPHS, a I JOPYIMX MECT
HaxOXIEHUS C KOJUYEeCTBaMH Oojiee OTHOM METpUYECKOH TOHHEI - OOIIee
KonmdecTBO i1 McnmaHauu B IETIOM, €CJIM 3TO OO0Iee KOJIMYECTBO IPEBHINIACT



vii)

JECSITh METPUYECKHX TOHH ypaHa WM [BAAIATh METPHYECKUX TOHH TOPHSI.
[penocrapnenne sroii mHGOpManMKU He TpeOyeT BElEHHS MOAPOOHOTO ydeTa
SIIEPHOTO MaTepHaa;

b) KOJIMYECCTBA, XHMHYECKUM COCTaB H IMYHKT Ha3HAYCHU Ka)K,Z[OfI 3KCHOpTHOﬁ
IIOCTaBKHU M3 I/ICJ'IaH,Z[I/II/I TaKOro Marcpuaia Ijis1 KOHKPCTHBIX HCAACPHBIX ueneﬁ B
KOJNYCCTBAX, MPCBBIAIOIINX:

1) JECATh METPUUICCKUX TOHH ypaHa, WM JJIS MMOCIEI0BATEIbHBIX SKCIIOPTHBIX
ITOCTaBOK ypaHa w3 McimaHawmw B OAHO W TO K€ TOCYIApCTBO, KaxKaas W3
KOTOPBIX MEHEE MIECATH METPUIECKUX TOHH, HO CyMMa KOTOPBIX MPEBHINIACT
IeCATh METPUICCKUX TOHH B TEUCHHE T'0JIa;

2) ABallaTb MCTPUYCCKUX TOHH TOpUA, WIK Ui TOCJICAOBATCIIbHBIX
OKCIOPTHBIX IMOCTAaBOK TOPUA U3 I/ICJ'IaH,I[I/II/I B OJHO U TO K€ rocyaapcCrtso,
Kaxxaad H3 KOTOPBIX MCHCC JABaJllaTh MCETPUUYCCKUX TOHH, HO CyMMa
KOTOPBIX NPCBBIMACT ABAAUATE MCTPUUCCKUX TOHH B TCUCHUC I'0/1a;

C) KOJIM4YCCTBA, XUMHYECKAN COCTaB, MECTO HaxXOXICHUA B HACTOALICC BpPEMA U
HCIIOJIB30BaHUE MM IIPEAIoIara€Mo€ HMCIIO0JIb30BaHUC KaXxJ1o1 HMHOpTHOI;'I
mocTaBKu B Mcmanaauio Takoro Marepuajla IJId KOHKPETHBIX HEAACPHBIX mmenei B
KOJINYECTBAX, MPEBBIMAIOIINX

1) ACCATH MCTPUYCCKHUX TOHH YypaHa, UJIKU JIA MOCICAOBATCIIbHBIX UMIIOPTHBIX
IOCTAaBOK YypaHa B I/ICJ'IaH,Z[I/IIO, Kaxaad M3 KOTOPBIX MCHCC JCCATU
MCTPUUYCCKUX TOHH, HO CyMMa KOTOPBLIX MNPCBBIMACT ACCATH MCTPUYCCKUX
TOHH B TCUCHHC 04,

2) IBamIlaTh METPUYCCKUX TOHH TOpHUSA, WM IS TIOCIEAOBATEIbHBIX
MMITOPTHBIX TIOCTaBOK TOopwsi B McmaHmuio, Kaxkjaas W3 KOTOPHIX MEHEe
IBafllaTH METPUUECKUX TOHH, HO CyMMa KOTOPBIX IPEBBINIACT JBAAIATH
METPUIECKUX TOHH B TEUCHHE T'0JIa;

opu TOM MNOHUMAHWH, YTO IPCACTABJICHHUC I/IH(l)OpMaLII/II/I O TakKOM MaTcpuaje,
NpeaAHA3HAUYCHHOM JJISI HEAACPHOTO UCITOJIB30BaHMs, ITOCJIC TOIr'0 KaKk OH JOCTUTHET
OKOHYATEIIbHOM (bOpMLI CBOCTO HCAACPHOT'O MCIIOJIB30BaHUs, HE Tpe6y€TCSI.

a)  uHQOpMAIMIO OTHOCHTEIHFHO KOJIHMYECTB, BHUJIOB WCIIONB30BAHUS U  MECT
HaXOXKJCHUS SIEPHOTO MaTepuala, 0CBOOOXKICHHOTO OT TapaHTHH B COOTBETCTBUH
co crtatbeit 36 CornameHus o TapaHTHsAX;

b)  uHpOpPMALUIO OTHOCUTEIBHO KOJIMUYECTB (KOTOPask MOKET UMETh (JOPMY OLICHOK) H
BUJOB HCIOJB30BaHUS B KaXKJOM MECTe HaXOXKACHUS SACPHOro MaTepuana,
OCBOOOKJICHHOTO OT TapaHTHH B COOTBETCTBUHU CO cTaTheil 35 b) CornameHus o
rapaHTusX, HO elle He HaXOJIIErocsi B OKOHYATENHLHOH (opMe I HEsIEPHOTO
WCTIONB30BaHMsA, B KOJHMYECTBaX, TMPEBBILAIOMINX YKa3aHHbIE B cTarbe 36
Cormamenust o rapantusix. IIpegoctaBnenue 3Toil MHpOpMaUuM HE Tpedyer
BEICHUS MOAPOOHOTO yUeTa AIepHOro MaTeprana.

viii) HupopMaIiio OTHOCHTETHLHO MeCTa HAXOXACHUS WIIH JadbHEHIel 00paboTKH OTX0I0B

CpPeIHEr0 WM  BBICOKOTO  YPOBHS  aKTHBHOCTH,  COJAEpXKAaIIWX  IUIyTOHUH,
BBICOKOOOOTAIICHHBIN ypaH WM ypaH-233, B OTHOIICHWH KOTOPHIX IPHUMEHEHHE
rapaHTHi OBLTO MPEKPAIIEHO B COOTBETCTBUU cO craThel 11 CormameHus o rapaHTHsIX.
Jis uend AaHHOTO MyHKTa "HalbHeiIinas oOpaOoTka" HE BKJIHOYAET IEPEYMaKOBKY
OTXOJI0OB WJIM WX JajbHeWIee KOHAWIIMOHUPOBAHWE, HE MpeaycMaTpHBaIoIee
paszeneHus SJIEMEHTOB, 711 XPaHEeHUS WA 3aXOPOHEHUSI.



ix) Crnenyromyro dHGOPMAIMIO OTHOCUTEIBLHO  COIVIACOBAHHOIO  00OPYAOBaHUSA U
HEesIZIEPHOr0 MaTepuana, nepeducieHHbix B [Ipunoxxenun I1:

a) oo Ka)KI[Oﬁ 3KCHOpTHOﬁ IIOCTaBKE M3 I/ICJ'IaH,I[I/II/I TaKoro O60py,[[OBaHI/I$I n
Marcpuala: I/I,I[CHTI/I(l)I/IKaL[I/I}I, KOJIMYECCTBO, MCECTO nmpeanojraracMmoro
HCIIOJIb30BaHNAd B TOCYHAapCTBC-TIOJYYaTCJIC U JaTa WJIM B COOTBCTCTBYIOIIUX
ClIydadaXx oXxyaacMmas nata BKCHOpTHOfI IIOCTAaBKH;

b) 10 KOHKPETHOMY 3ampocy ATEHTCTBa, TMOATBEpXkIeHne Mciaanamed Kak
UMIIOPTUPYIOIIUM TOCYAAPCTBOM WH(OPMAIMH OTHOCUTEIBHO JKCIOPTa TaKOTO
obopynoBaHus U Marepuana B VcmaHawio, IPeIOCTaBICHHOW ATEHTCTBY IPYrUM
roCyIapCTBOM.

X) OOmue TUIaHBl HA MPENCTOSIIUN JCCATUICTHUN IEpPHOJ], MMCIOIINE OTHOIICHHUE K
Pa3BUTHUIO SJACPHOTO TOIUIMBHOTO IHMKIA (BKJIIOYAS IUIAHUPYEMbIE OTHOCSIIHMECS K
SIIEPHOMY TOIUTMBHOMY LIMKIIY HAYYHO-MCCIEIOBATEIBCKUE U OMBITHO-KOHCTPYKTOPCKHE
paboThI), KOTJa OHH YTBEPXKICHBI COOTBETCTBYIOIIUMH KOMIICTCHTHBIMH OpraHaMH B
Ucmananm.

Ucnanpus mnpunaraetr Bce pa3yMHBIE YCHWIHSA, C TEM YTOOBI TPEAOCTaBUTh ATEHTCTBY
CIIEAYIONIYI0 HH(OPMAITHIO:

i) of0Iee onucaHue ¥ MHPOPMALMIO, YKa3bIBAIOIIYI0 MECTO MPOBEIEHHS OTHOCSAIINXCSA K
SIIEPHOMY TOIUIMBHOMY LIMKJIy HAyYHO-HCCIIEA0BATENBCKUX U ONBITHO-KOHCTPYKTOPCKUX
paboT, He CBA3aHHBIX C SACPHBIM MaTepUAIOM, KOTOphIE KOHKPETHO OTHOCSTCA K
oOoraieHuo, nepepaboTKe sIIEPHOTO TOIUIMBA MM K 00pabOTKe OTXOJ0B CPEJHETO MM
BBICOKOTO YPOBHS aKTHBHOCTH, CO/ICPKAIINX IUTYTOHH, BBICOKOOOOTAILICHHBIH ypaH WiH
ypaH-233, ocymiecTBIseMbIX rae-1u60 B Vicnananu, Ho KOTOpble He PUHAHCUPYIOTCSI, HE
MOJyYMIIM KOHKPETHOTO pa3pelieHHs] WIM He KOHTposupyrorcs Mcnannuwed umu He
OCyLIeCTBISIIOTC 0T UMeHM Mcnmangum. st wmenum manHoro myHkTa "oOpabotka"
OTXOJIOB CPEJHET0 WM BBICOKOTO YpPOBHS AKTUBHOCTH HE BKJIIOYAET IEPEYNaKOBKY
OTXOJI0B WJIM UX KOHIUIIMOHUPOBAHNE, HE TPETyCMaTPHUBAIOILEE Pa3AeICHIs 3JIEMEHTOB,
JUTSL XpaHEHUs WU 3aXOPOHEHMSL.

1)  obmee ommcaHue JACATCIBHOCTH W CBEIEHUS O JIMIE WIM OpraHW3alldu,
OCYIIECTBISIFOIUX TaKyl0 JICITEIbHOCTh B  ONPEACICHHBIX ATEHTCTBOM MeECTax
HAXOXJCHHUS 3a IMpeJellaMy TUIONIAIKU, KOTOphIe, M0 MHEHWIO ATEHTCTBA, MOTJIH OBl
(YHKIMOHAIBEHO OBITh CBS3aHBI C JICATENLHOCTHIO HA 3TOM rommanke. [IpegocraBienne
TaKOW WHQPOpPMAIUK SBISETCA TPEAMETOM KOHKpeTHoro 3ampoca AreHtcrBa. OmnHa
MPEOCTABISETCS B KOHCYJIbTAIIUH ¢ ATEHTCTBOM M CBOEBPEMEHHO.

ITo 3anpocy ArenrctBa Mcnanawsi naeT YTOYHEHHS WM pPa3bsCHEHUs JIt000W WH(MOpMAIUH,
MPEIOCTAaBICHHON B COOTBETCTBUU € HacTosme CtaThel, B TOM CTENEHH, B KOTOPOH 3TO UMEET
OTHOLIEHUE K LEIU rapaHTHil.

Cratpa 3

Wcnanmus mpenoctaBisier AreHTCTBY B TedeHume 180 mHel mocie BCTYIUIGHHS B CHITY
Hacrosmiero [Iporokoia nadopmaruio, o Kotopoit ropoputcs B Cratbe 2.a 1), iii), iv), v), vi) a),
vii) u X) u B Cratbe 2.b 1).

Ucnanaus npegocrapisier ATEHTCTBY 10 15 Masi Kakaoro roja oOHOBICHHYIO HH(OpMAIHIO, O
KOTOpOH TOBOPUTCSA B IIyHKTE a. BBIIIE, 32 IEPHOJ, OXBATHIBAIOIIMHA MpPEAIIECTBYIOMINN
KaJeHgapHbd rof. Ecnu panee mpemoctaBieHHas WHQOpManus ocTanach 0e3 U3MEHEHHH,
Ucnanaus yBegomiseT 00 3ToM.



Ucnanaus npenocrabisieT ATEHTCTBY 0 15 Masi KaxIoro rojia HH(GOpMAaIHIO, OpeIeIeHHYIO
B Ctatbe 2.a.vi) b) 1 ¢), 3a IEpHUOJI, OXBATHIBAIOIINI TPEIIICCTBYIOIINA KaJICHIAPHBIA TOI.

Ucnannns exXeKkBapTalbHO NPEJOCTABISET ATCHTCTBY HWH(OpMAIMIO, ONpEICICHHYI0 B
Crartbe 2.a.ix) a). Orta nHpOpMAIUSA MPEAOCTABIIAETCS B TCUCHUE IIECTHICCATH THEH IOCIe
OKOHYaHUSI KKIO0TO KBapTala.

Wcnanaus npemocTaBisier ATeHTCTBY HH(OpMariuio, onpeaeneHnyio B Cratee 2.a.viii), 3a 180
JIHEH 10 OCYIIECTBIICHUS AajibHelel o0paboTku, 1 10 15 Mast Kaka0ro rojaa HHGOPMaIHO 00
WU3MEHEHUSX MECT HAXOXKJCHHUS 3a TEPUOJ], OXBATHIBAIOIINN TPEANICCTBYIONINA KaJeHIapHBIH

TOI.

Ucnanans u AreHTCTBO JJOTOBAPUBAIOTCS O BPEMEHH U YaCTOTE MPEJOCTABICHHS HHPOPMAIIH,
OTIpEICJICHHOM B cTaThe 2.a.11).

Hcnanous mpemocTaBisieT ATeHTCTBY mHGOpManwio, omnpeaencHHylo B Cratbe 2.a.1X) b), B
TEYEHHE MIECTUICCITH JHEH MocIie MOCTYIJICHHUS 3ampoca OT ATCHTCTBA.
JOMOJHHUATEJIBHBIA JOCTYII
Crarbs 4

HI/I)KCCJ'ICI[YIOHIeC IMPUMCHACTCA B CBA3HM C OCYHICCTBJICHHUEM [JOIIOJTHHUTCIBHOTO AOCTyIIa B

cootBeTcTBHM co Ctatheid 5 HacTosmero [IpoTokona:

a.

ATEHTCTBO HE CTaBHT LN MEXaHUCTHYECKU WIIM CHCTEMATHYECKH IPOBEPSITh HH()OPMAIIHIO, O
KoTopoii roBoputcs B CtaTthe 2, 0JHaKO ATEHTCTBO UMEET TOCTY K:

1) mo0oMy MeCTy HaxXxOXICeHHS, O KoTtopoMm roBoputrcs B CraTthe 5.a.1) win 1ii), Ha
BBEIOOPOYHOI OCHOBE C IIETbI0 O0ecIieYeHUs] YBEPEHHOCTH B OTCYTCTBHH HE3asBJICHHBIX
SIEPHOTO MaTepHana u IesTeIbHOCTH;

i)  g00oMy MecTy HaxoXIeHHs, 0 KoTopom roBoputcs B Cratbe 5.b. mmm c., B memix
pelIeHus BOMpOCa, CBSI3aHHOTO C TPABWIBHOCTHIO W TIOJHOTOW HWH(pOpMAIHH,
MpenocTaBieHHOW B cooTBercTBUM co CraTheil 2 wnMm B IENAX YCTpaHEHUS
HECOOTBETCTBHS, CBI3aHHOTO C ATOU WH(OPMAITUCH;

i)  aI000MYy MeECTy HaXOXICHHS, 0 KOTOpoM roBoputcs B Crtarhe 5.a. iii) B TOHW CTEINECHU, B
KOTOpPOH 3TO HEO0OXOIWMO ATEHTCTBY MJIA TIOATBEP)KICHHUS IJIsS IeJel TapaHThul
3asiBrieHUs VcmaHaumM O cTaTyce yCTaHOBKHM WJIM MECTa HaXOXKJCHHs BHE YCTaHOBOK, TJE
paHee 0OBIYHO HICTIONB30BAJICS SIIEPHBIN MaTepHrall, Kak CHATBIX C SKCIUTyaTalllu.

1) 3a WCKIIOYEHHWEM CITydaeB, YKa3aHHBIX B ITyHKTE il) HIDKE, ATEHTCTBO HAlpaBIIsICT
Hcnananm mpeasapuTeIbHOS YBEIOMIICHUE O JOCTYIIE TI0 KpaifHeH Mepe 3a 24 Jaca;

i) B OTHONICHHWW JOCTyIa K JIOOOMY MECTy Ha IUIOIIAJIKE, KOTOPBIA 3alpaiiuBacTcs B
COYCTAaHWH C TIOCCIICHHSAMHU JIJISl MPOBEPKH HWHPOPMAIMH O KOHCTPYKIUH WIH C
WHCIICKIUSAME JIISl  CHCIUANBHBIX TleNiell MW OOBIMHBIMH HMHCTICKIIMSAMH Ha 3TOH
TUIOIAJIKE, CPOK TPEJABAPUTEIBHOTO YBEIOMJICHHUS, €CM ATeHTCTBO oOpamiaercsi ¢
3aIpocoM 00 3TOM, COCTABIISIET, TI0 KpaliHe# Mepe, JiBa 4aca, OJTHAKO B UCKIFOUUTEIHHBIX
00CTOSITENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB.



[IpenBaputensHOE yBEIOMIICHHE HANpPAaBISETCS B NHCHBMEHHOM BHAE M B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYHHBI JOCTYNA M IEATENbHOCTh, KOTOpas JOJDKHA OBITH OCYIIECTBIEHA BO
BpeMsI TaKOTO JOCTYIIA.

B cjIydyac BOIIpoCa WJIM HECCOOTBCTCTBHUA ATeHTCTBO npeaoCTaBIIACT I/ICJ'IaH,Z[I/II/I BO3MOXXHOCTb
AaTb PAa3biACHCHUC U CIIOCOOCTBOBATH PCHICHUIO 3TOr0 BOIPOCAa HIU YCTPAHCHHUIO 3ITOIO
HECOOTBETCTBHUS. Takas BO3MOXKHOCTH 6y,[[6T MpeaAOCTaBJIATLECA OO HAIpaBJICHUA 3arpoca O
AOCTYIIC, CCJIM TOJIBKO ATEHTCTBO HE COUYTCT, YTO 3aACPIKKa B MNPCAOCTABJICHHUU OOCTYyIIa,
BO3MO>KHO, HAHCCECT yIuep6 neiau, C KOTOpOﬁ 3arpamuBacTCAa 3TOT AOCTYII. B nroboMm clIydac
ATCHTCTBO HE JAC1acT KaKHX-TH00 BbBIBOAOB B OTHOLICHUH BOIIPOCA UJIKM HCCOOTBCTCTBHUA 1O TCX
nop, nmoxka I/ICJ'IaHI[I/II/I HC 6yZ[€T MpeaOCTaBJICHA TaKasl BO3MOKHOCTD.

Ecnu ¢ Mcnanaueit He JOCTUTHYTO MHOW JIOTOBOPEHHOCTH, JIOCTYI OCYIIECTBIISIETCS TOJBKO B
TeUeHUE OOBITHOTO Pabovero JaHs.

Ucnanmus uMeeT mpaBo Ha CONPOBOXKIEHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyma
npeacTaBuTensaMu  VcnmaHaum TpH yCIOBHMHM, 4YTO JTO HE 3a/Jep)KUBAacT BBHINOJIHEHHE
MHCTIEKTOpaMH CBOUX (DYHKUWH MM WHBIM 00pa3oM HeE MPEMSTCTBYET 3TOMY.

Cratps 5
Wcnanans npeaocTaBisieT ATEHTCTBY JOCTYI K:
1) JII000MY MECTY Ha IUIOIIAIKE;

il)  mo0oMy MeCTy HaxoXXACHHUS, ONpeAcieHHOMY McnaHauei B COOTBETCTBUH CO
Crarbeii 2.a.v)-viii);

i)  TI000W CHATOM C DKCINTyaTalliM yCTAaHOBKE HWJIM CHATOMY C OKCIUTyaTaIlldd MECTY
HAXOXJICHUS BHE YCTAHOBOK, TJIC paHee OOBIYHO UCTIONIB30BANICS SICPHBIA MaTepHall.

MO00MY MECTy HaXOXJICHUs, olpenencHHoMy Vcmanaueit B coorBeTcTBUM co CraTheii 2.a. 1),
Cratpetii 2.a. iv), Cratbeii 2.a. ix) b) mwnn CraTbeid 2.b., TOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, IPH YCJIOBUH, YTO, eciu Mcnanaus He MMeeT BO3MOKHOCTH MPEIOCTaBUTh
Tako goctyn, McnaHaums mpuiaraeT Bce pasyMHbIE YCWIIHS s HE3aMEIUIMTENLHOTO
YIOBIETBOPEHUS TPEOOBaHUI ATEHTCTBA C MOMOILBIO HHBIX CPEICTB.

T000MY MECTY HaXOXKJCHHS, ONPEICTICHHOMY ATEHTCTBOM, IIOMHMO TEX MECT HaXOXJICHUS, O
KOTOPBIX TOBOPUTCSI B MYHKTax a. ¥ b. BBINIE, B IENAX 0TOOpa Mpod OKpYKaromield cpelbl B
KOHKPETHOM MeCTe HaXOXKICHHs NpH YCIOBHH, 4TO, eciu Vcmanans He mMeeT BO3MOKHOCTH
MpeIoCTaBUTh TakoW moctyn, Mcmawams mpuigaraeT Bce pa3yMHbBIE yCHIHS Ui
HE3aMeJUIMTENIFHOTO  YIOBJICTBOPEHHS TpeOOBaHWN ATEHTCTBA B TNPHIICKAIIMX MECTax
HAXO0XKJIEHUS WK C TIOMOIIBIO MHBIX CPEJNICTB.

Cratpda 6

Ilpu ocymectBiennn Ctatbl 5 ATEHTCTBO MOXKET BBITIOJHATH  CICAYIONIAE  BHUIBI

JCATCIIbHOCTH

a.

B orHomennn nocryna B cooTBeTcTBHH co CTaThei 5.a.1) Wi iii): BU3yallbHOE HAOIIOJICHUE,
0TOOp MPOO OKPYKAFOIIEH CPEMbl; HCIOIB30BAHUE YCTPOUCTB IS OOHAPYKEHUS U U3MEPCHUS
paauanyy; oreyaThlBAHUEC W TPUMEHEHHUE IPYTUX HISHTH(QUIMPYIOMUX W YKa3bIBAIOIIUX Ha
BMEIIATEIHCTBO YCTPOWMCTB, OMPEACICHHBIX B J[OTIOMHUTENBHBIX MOJIOKCHUSAX; U TPUMCHEHHC
JIPYTUX OOBEKTUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIA MOATBEPIKICHA
UCTOJh30BaHUE KOTOPHIX OBUIO cormacoBaHO CoOBEeTOM yHpaBSIOIUX (B JallbHEHIIEM
umenyeMbiM "CoBeToM") U Mocie KOHCYJIbTalui MeX1y ATeHTCTBOM U Mcnanauei.



b. B otHOMmEHNN nocTyna B coOTBETCTBUU co CraThelt 5.a.11): BU3yanbHOE HAOIIOIEHNUE; ITOACIET
YYeTHBIX EJWHHUI[ SOEPHOTO MaTepHalia; Hepa3pyllalolnue H3MEpeHus W oT0op Tmpoo;
UCIIOJIb30BaHHUE YCTPOMCTB Uil OOHAPYKECHUS M HM3MEPEHUS paJHalliH;, W3YYeHHE YUETHBIX
JIOKYMEHTOB, KacaloIINXCs KOJMYECTBA, MPOUCXOXKACHUA W pa3MEUIeHHs] MaTepuana; OTOop
npo0d OKpyXKaromeld cpeasl; W MPUMEHEHHE JPYTHX OOBEKTUBHBIX Mep, TEXHUYECKas
OCYIIECTBUMOCTb KOTOPBIX OBUIa TOATBEPXKAECHA W HCIIOJIB30BaHUE KOTOPBIX OBLIO
corsacoBaHo COBETOM M TTOCJIC KOHCYJIBTAIIMA MEXTy ATeHTCTBOM U Mcianmnei.

C. B otHomIeHnu mocryma B cooTBeTcTBUU co CraThei 5.b.. BH3yallbHOE HAOJIOJACHHE; OTOOP
npo0 OKpYXKarolel cpeabl; HCIONb30BAHUE YCTPOHCTB JUIsI OOHApPYXKEHUS W H3MEPCHUS
paauanuu; M3ydeHHe KacarolIWXCsl TapaHTUH TPOM3BOACTBEHHBIX M OTTPY30YHBIX YUYETHBIX
JOKYMEHTOB; U IPUMEHEHHE JPYI'HX OOBEKTHBHBIX MEp, TEXHUUYECKasl OCYIIECTBHUMOCTb
KOTOpBIX ObLTa TMOATBEP)KIAEHA M HCIOJIB30BaHHE KOTOPBIX OBUIO coriacoBaHo CoBETOM W
MOCJEAYIONUX KOHCYIbTAlU MEXAY ATeHTCTBOM U VcinaHuen.

d. B otHOMmMEHNN q0cTyna B COOTBETCTBUHU ¢O CTaThei 5.c.: 0TOOp Mpod OKpY’KAIOIICH Cpenbl U B
Ciy4ae, €ClIH Pe3yJIbTaThl HE TO3BOJISIIOT PEIINTh BOIPOC WM YCTPAHUTh HECOOTBETCTBHE B
MeCTe HaXOXICHHS, OIpeIeIeHHOM ATEHTCTBOM B COOTBeTCTBHH co CraTthel S.c.,
WCITOJIb30BAaHUE B 3TOM MECTE HAXOXKICHUS BU3YAIBHOTO HAOMIONCHUS, YCTPOWUCTB IS
0OHApY)KCHHSI U U3MEPEHUS PaJWallii U IPUMCHECHHE IO COTJIACOBAaHUIO MeXay Vcnanaueit u
ATEHTCTBOM JIPYIMX O0OBEKTHBHBIX MEp.

Cratbs 7

a. ITo mpocebe MWcemamgumm ArentctBo u  McenmaHawss JOTOBapWBAIOTCS B OTHOIICHUU
perynmpyemMoro MocTyma B paMkax Hacrosmero [IpoTokona ¢ menpi0 MpeaoTBPAIeHHS
PacKpBITHST YYBCTBUTENBHON C TOYKH 3pPEHHUS SIIEPHOTO PpacIpoCTpaHEHHs WH(GOpMAIuH,
BBITIOJTHEHUST TPeOOBaHUIT 0€30MACHOCTH WM (PU3MUYECKON 3alUThl WK C IEIbI0 00eCcIiedeHus
3aIIUTHl HAXOZIIEHCS B YAaCTHOM COOCTBEHHOCTH WM KOMMEPUYECKH YyBCTBUTEIIBHOM
UHPOPMAITUH. Takve JOTrOBOPEHHOCTH HE TMPEMSITCTBYIOT ATEHTCTBY OCYIIECTBISTh
JIeSTeNbHOCTh, KOTOpas SBJSETCS HEOOXOIUMOM sl oOectieueHus yOenuTeNbHON YBEPEHHOCTH
B OTCYTCTBHH HE3asBIICHHBIX SIE€PHOTO MaTepHaia U IeATEIbHOCTH B COOTBETCTBYIOIIEM MECTE
HAXO)KJIEHUS, BKIIIOYAsl pelIeHre JII000To BOIPOCca, OTHOCAIIETOCS K MPAaBUIHBHOCTH U MOJTHOTE
uHQOpPMAIMK, O KOTOPOW TOBOPHUTCA B CTaThe 2, WIM YCTPAaHEHUE HECOOTBETCTBUS,
OTHOCSIIErocs K 3TOH MHPOPMAIIHH.

b. Wcnanmus MOXKET MPH IpeaocTaBieHHH HH(OpManuu, 0 KOTopoi rosopurcsi B Crarbe 2,
UHPOPMHUPOBATh ATEHTCTBO O MeCTax Ha IUIONIAJIKE WJIM B MECTE HAXOXJCHHUS, HA KOTOPHIX
MOYKET MPUMEHSTHCS PETYITUPYEMBbIN JIOCTYII.

C. Jlo BCTyIIeHUS B CHITY JIFOOBIX HEOOXOAUMBIX JIOTIOTHUTENBHBIX MOJ0KEeHNH Vcmanaus MoeT
MPUOETHYTH K PETYJINPOBAHUIO JOCTYIIA B COOTBETCTBHH C TTOJIOKCHUSMH ITYHKTA a. BBIIIIE.

Cratbs 8

Huuro B Hactosmiem IIporokone He mpemnarcTByeT McnaHmuu TpefoCTaBIsATh ATEHTCTBY
JIOCTYIl K MecTaM HaXOJXKJICHUS B JIOTIONHEHUE K TeM, O KOTOpPHIX ToBopHTcs B Crarhsix 5 u 9, wimn
NPOCHUTh ATEHTCTBO O MPOBEACHUH JICATENHLHOCTH 110 MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUSI.
ATEHTCTBO HE3aMEUIUTENILHO TPHIJIAraeT BCE pasyMHbIC YCWIIHS JJISl OCYIIECTBIICHHUS JCHCTBUN B
COOTBETCTBHH C TAKOU MPOCHOOH.



Cratbs 9

Ucnanmusa mnpenocraBiaseT ATEHTCTBY JOCTyH K MeECTaM HaxXOXXICHHs, OIpeIeIeHHbIM
ATEHTCTBOM 1151 0TOOpa Mpo0 OKpyKaromiei cpenbl Ha OOIMPHONW TEPPUTOPHH, TIPU YCIOBHH, UTO,
ecnu Mcnanaust He MMeeT BO3MOYKHOCTH IMPEAOCTaBUTH TakoW mocTyn, Vcmanaus mpuiaraer Bce
pasyMHBIE YCHIMs M YIOBIETBOPEHHUS TpeOOBaHM AreHTCTBA B albTEPHATUBHBIX MeCTax
HaXOKAEHUS. ATEHTCTBO HE 3alpalllBaeT TAKOW JOCTYH 10 TeX MOp, MOKa 0TOOp Mpob OKpy Karomen
cpelpl Ha OOUIMPHON TEPPUTOPHUHU U MPOLEAYPHBIE MEPHI IS €r0 MPOoBeAcHUs He 0100peHbl CoBeToM
Y HE NIPOBEJCHBI KOHCYNbTALlUU MEKIY ATeHTCTBOM U Mcnanauen.

Cratpa 10
ArentcTBo uHpopMupyeT Mcnananio o:

a. JesTensHOCTH, OCYIIECTBICHHON B paMKax HacTosmero IIporokona, BKitoyas AesITeIbHOCTD B
OTHOIIIEHUH JIIOOBIX BOTIPOCOB FTM HECOOTBETCTBHHA, KOTOPbIE ATEHTCTBO JIOBEJO /IO CBEACHUS
Wcnanguu, B Tipeienax IIECTHISCATH ITHEH IIOCNIe OCYIIEeCTBICHUS ATEHTCTBOM JTOU
JESITeTbHOCTH.

b. Pe3ynLTaTax JACATCIIBHOCTU B OTHOIICHHUH JIOOBIX BOIIPOCOB UJIH HeCOOTBCTCTBHﬁ, KOTOPBIC
AreHTCTBO JOBECJIO0 OO0 CBCACHMHA I/ICHaHI[I/II/I, MO0 BO3MOKHOCTH CKOpPEEC, HO B TIFOO0M ciydac B
TCUCHUC TpUALATH ,Z[Hef/i MOCJIC MOJTYUCHU ATCHTCTBOM 3THX PE3YJIbTATOB.

c. BriBomax, KOTOphle OHO cHENal0 B pe3ylbTaTe CBOCH NEATCILHOCTH B COOTBETCTBUHU C
HactosmmM [IpoTokosmom. Takue BBIBOJIBI MPEIOCTABISIOTCS €KETOTHO.

HA3ZHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanbHblii aupekTop yBeaommseT Mcemanamio o0 yrtBepskaeHun CoBeToM Jr000TO
JIOJIKHOCTHOTO JIUIa AT€HTCTBA B KaUeCTBE MHCIIEKTOPA 1Mo rapantusM. Ecmu Mcnannns
HEe M3BeIaeT ['eHepanbHOTO IUPEKTOpa O CBOEM OTKJIOHEHMH TAakKOro JOIKHOCTHOTO
JUIa Kak MHCIEKTopa ansd VcnaHaum B TEYEHHME TpPEeX MECALEB IOCie MOTy4eHHUs
yBenomyieHuss o0 yrBepxkaeHun CoOBETOM, HHCIEKTOP, O KOTOPOM TakKUM 0O0pazoM
yBeaomieHa Mcnanaus, cauraercss Ha3HaueHHBIM B Mcnanauro;

i)  I'eHepanmbHBIN TUPEKTOp, NEUCTBYS B OTBET Ha pock0y Mcaananu wimw 1o coOCTBEHHON
WHUIIMATHBE, He3aMeUIUTeNIbHO WHpopMupyer HMcnanauio o0 OT3bIBE Ha3HAYCHHS
J000TO JTOJDKHOCTHOTO JIMIA B KaYeCcTBE HHCIIEKTOpa s Mcinanaun.

b. VYBenomieHue, 0 KOTOPOM TOBOPUTCS B MYyHKTE . BBIIIE, CYUTACTCS HNOMyueHHbIM Vcnannueit
yepe3 ceMb IHEW MOocje AaThl HampaBieHHs ATEHTCTBOM Takoro yBenomuienust Mcmannuu
3aKa3HOU KOPPECTIOHCHIIUEH.

BU3bI
Cratbsa 12

Ucnanaus npu HeoOXOAUMOCTH B TEUEHUE OJJHOIO MECSIIIa IMociie MOJTy4eHHs 3ampoca 00 3ToM
MPEIOCTaBIseT YKAa3aHHOMY B TaKOM 3allpoce€ HA3HAYEHHOMY WHCIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKPAaTHYIO BHE3JIHYIO/BBIC3IHYI0O W/WIU TPAaH3UTHYIO BH3bI, YTOOBI 0OOECIEYHTh HHCIEKTOPY
BO3MOXXHOCTh BhE3la W TpeObIBaHUS Ha TEepPpUTOpUU VcnaHauu B LENAX BBINOIHEHUS ero/ee
¢yHknuii.  JlroOble 3ampolleHHbIe BU3BI JCHCTBUTEIBHB HE MEHEE OJHOrO Tojla M B Cilydae
HEOOXOJUMOCTH BO30OHOBIISIIOTCS HA TIEPHOJI Ha3HAUCHHS MHCIIeKTopa B Mcnanmuto.



JOHNOJHUTEJBHBIE ITOJIOXEHUS
Crartpg 13

B Tex ciyvasix, korna Vcnanamst i ATEHTCTBO YKa3bIBaIOT Ha HEOOXOIUMOCTE ONIPEICTUTh B
JIOTIOTHUTENBHBIX TTOJIOKEHUAX, KaKUM 00pa3oM cleAayeT NMPUMEHSATh MEPhI, M3JI0KCHHEIC B
HacrodmeMm IIporokone, Ucnanauss u ATEHTCTBO COTJIAaCOBBIBAIOT Takue JlOMOJTHUTENbHbBIE
MOJIOKEHHUST B TEUCHHWE JIEBSHOCTA JTHEH IOCIIe BCTYIDICHHS B CHITy Hactosmiero IIpoTokoma
WM, B TE€X CIIyYasx, KOIrJa yKa3aHHe Ha HEOOXOAMMOCTh TaKuX JIOMOJIHUTEIIbHBIX MMOJIOKCHHUH
JTAeTCs TIOCTIE BCTYIUICHHS B CHUTy Hacrtosmiero [IpoTokona, - B TEUeHHE ACBIHOCTA JHEH ToCIe
JTaThI TAKOTO YKa3aHUSI.

Jlo BCTyIieHUS B CHITY JTFOOBIX HEOOXOIUMBIX JIOTIOTHUTEIBHBIX MMOJI0KEHUH ATEHTCTBO HMEET
MIPaBO MPUMEHSATh MEPHI, U3JI0XKEHHBIE B HacTosmeM [IpoTokore.

CUCTEMBI CBSI3U
Cratps 14

Ucnanpus naet paspenieHre ATEHTCTBY CBOOOJHO HCIONB30BaTh ISl CIY)KEOHBIX IIeJeH
CHUCTEMBI CBSI3M MeEXIy WHCIeKkTopamMu AreHtcTBa B HMcmanmaum u  LleHTpamsHBIMU
YUpEXICHUSIMA ATEHTCTBA W/MITKM PernoHaibHBIMU OI0pO, BKJIIOYAs TIepeiayy B HEaBTOHOMHOM
WIM aBTOHOMHOM pexuMe HHQOpMalMK, TOCTYNAMEH OT YCTPOWCTB ATEHTCTBA s
COXpaHCHUS /WK HAONIOJCHUS WIH JUIsl U3MEPEHUH, U 00ECIICYNBaET 3aIUTY TAKOW CBS3H.
ATeHTCTBO nocie KoHcynbTaluid ¢ Mcinanaueit umeer npaBo MCIOJIb30BaTh YCTAHOBJICHHBIE Ha
MEXIyHAPOJTHOM YPOBHE CHCTEMBI MPSMOW CBS3H, BKIIIOUYAsi CIIyTHUKOBBIE CHCTEMBI M IpyTHE
BHJIBI ATBHEH CBSI3U, HE Hcmoyib3yeMble B Vcnanauu. [lo mpocsbe Wcnananm miam ATEeHTCTBA
MOJPOOHOCTH, KAacaloIIMecss OCYIIECTBIEHUS 3TOr0 ITyHKTa B OTHOIIEHWH IIepeladyd B
HEaBTOHOMHOM WJIH aBTOHOMHOM peXuMe HWH(GOpMaIH, IIOCTYNAalomeld OT YCTPOWCTB
ATEHTCTBa JUIS COXpaHEHWS W/WIM HAONIOJCHUS WM JUIS W3MEPEHUH, ONpENeisIoTCs B
J1oTIOTHNUTENBHBIX TIOTIOKEHUSX.

IIpu ycTaHOBIEeHNHU CBS3W U Mepenade MH(OPMAIMK, KaK 3TO MPEAyCMAaTPUBAECTCS B MYHKTE a.
BBINIIE, HAUICKAIMUM 00pa3oM  YYHTHIBACTCS HEOOXOMUMOCTh OOECIeYeHHUs]  3allUThI
UHQOPMAIUH, SBISIONICHCS 00BEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH YYyBCTBHUTEIHLHON
UHQOpPMAaIMK WM TOW WHPOPMAIMK O KOHCTPYKIMH, KOTOpyro HMcianaus cumraer ocobo
YyBCTBUTEIHHOM.

3AIIIUTA KOHOUJEHIIUAJIBHON NTHO®OPMAILIUN
Cratpg 15
ATEHTCTBO MOJJCPKUBACT CTPOTHil pexKUM obecrieueHus 3¢G(HEKTUBHOM 3aIMUTHI OT PACKPHITHS
KOMMEPYECKUX, TEXHOJOTHUECKUX U MPOMBIIIJICHHBIX CEKPETOB U APYrod KOH(DHIACHIMAILHON
uHGOpPMAIHK, KOTOPhIC CTAHOBATCS €My M3BECTHBIMHU, BKIIFOUAs TaKyr0 MH()OPMAIIHIO, KOTOpas

CTaHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYIIIECTBIEHUA HacTosiero [IpoTokona.

PC)KI/IM, O KOTOPOM TIOBOPHUTCA B ITYHKTC a. BBIIIC, BKIHOYACT, B YaCTHOCTH, IIOJIOXKCHMUA,
OTHOCANIHUECA K:

1) OOIIUM MPHUHIIUIIAM U CBSI3aHHBIM C HUMH MEpaM 10 0OpaIleHHI0 ¢ KOH(MHUICHIUATBHON
nH(popMaImei;

il)  yCIIOBHUAM HaiiMa IepcoHalia, KacaroIUuMCs 3alUThl KOHPHUICHIIHAIbHON HH(OPMAIIUH;



i) mpomemypaM B COy4YasX ~ HapymieHWH  WIH  TPEANojaraeMblX  HapylmIeHUN
KOH(DUICHIINATEHOCTH.

PexxrM, O KOTOPOM TOBOPUTCS B IIyHKTE a. BBINIC, YTBEPKIACTCS W TEPHOJANICCKH
paccmatpuBaeTcsi CoBETOM.

HPUJIOKEHUA
Cratbs 16
Ilpunoxenus Kk HacTosmeMmy [IpoTOKONMy SBISIOTCS €ro HEOTheMJIEMOM dacThio.  3a
WCKITIOUCHUEM IIeJield BHeCeHHs mompaBoK B Ilpunokenus, tepmun "lIpoTokon", kak oOH
YHOTpeOIIsieTCs B HACTOSIIEM JOKyMeHTe, o3HadaeT [IpoTokon u llpumnoxenus, BMecTe B3STHIE.
B mepedens BUAOB AesTENHHOCTH, YKa3aHHBIX B [Ipmnoxkenun I, u nepeuersr o60pyaoBaHus 1
Marepuana, ykazaHHblXx B [lpumokennnm II, CoBeToM MOTyT BHOCHUTHCS TIONMPABKU TI0

pexkoMeHaaIuu co3aanaoil CoBeToM paboueil TPyIImBl 3KCIEPTOB OTKPHITOTO cocTaBa. Jlrobas
Takas MmorpaBKa BCTyIaeT B CHITy Yepe3 UeThIpe MecsIa rnocie ee npuaiaTust CoBEeTOM.

BCTYIIVIEHME B CUJ1Y
Cratps 17

Hactosimuii [IpoTokosn BCTymaeT B CWIy IOCJE€ MOANMUCAHUS TpeacTaBUTeNIMHu VcnaHauu u
AreHTCTBa.

['eHepabHBIH TUPEKTOP HE3aMEIITUTEIBHO HHOOPMHUPYET BCE TOCYIAPCTBA - WICHBI ATCHTCTBA
0 BCTYIUIEHUH B criTy Hactostero [Iporokona.

OITPEJAEJIEHUA
Cratbs 18
Jns ueneit Hactosmero I[Iporokona:
OTtHocsmmecs K AAepHOMY TOIUTMBHOMY IIMKIY HAyYHO-MCCIEIOBAaTENbCKHE M OIBITHO-

KOHCTPYKTOPCKHE PabOThl 03HAYAIOT JEATENLHOCTh, KOTOpask KOHKPETHO OTHOCUTCS K JIIOOOMY
acIieKTy pa3pabOTKH MpoIecca WITH CUCTEMBI JTF0O0T0 U3 CIIEAYIOIIETo:

- KOHBEPCHH SIIEPHOTO MaTepHaia,
- oforaiieHus sIepHoro MaTepuaia,
- W3TOTOBJICHUSI SICPHOTO TOILIHBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- 1epepabOoTKH 5ACPHOTO TOILUINBA,

- 00paboTkM (HE BKIIOYAs IEPEYNAaKOBKH WM KOHIULIHWOHUPOBAHMS, HE
MPEeIyCMaTPUBAIOIIECTO  PA3ACIACHHUS JJIEMEHTOB, JJs XpaHEHUS WM
3aXOpPOHEHHUsI) OTXOIOB CPEOHETO0 WM BBICOKOTO YPOBHS aKTUBHOCTH,
coJep KalIuX IUTyTOHUH, BRBICOKOOOOTaIleHHBIH ypaH Win ypaH-233,
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HO HE BKIIIOYAIOT JEATENILHOCTh, OTHOCSIIYIOCS K TEOPETHYECKUM WIH (QyHIaMEHTATbLHBIM
HAy4YHBIM HCCIIEJIOBAHUSAM WIH K HAYYHO-HCCIENOBATENBCKUM W OIBITHO-KOHCTPYKTOPCKHM
paboraM MO  TPOMBINUICHHBIM  MPUMEHEHUSM  PaJMOU30TONOB,  MEIMIIMHCKHM,
THUAPOJIOTUYECKIM W CEINbCKOXO3SIIICTBEHHBIM TNPUMEHEHHUSM, H3yYEHHWIO TOCIEICTBUM IS
3JI0POBBS U OKPYKAIOIICH CPEIbl M TIO0 YCOBEPIICHCTBOBAHUIO TEXHUUECKOT'O 00CITYKHBAHUSI.

Ilnomanka oO3HA4aeT TEPPUTOPUIO, TpaHUIBl KOTOpOoMl ompeneneHbl Mcnangueld B
COOTBETCTBYIOIIEH WH(MOPMAIIMK O KOHCTPYKIIMM YCTaHOBKH, BKIIOYas OCTAHOBIICHHYIO
YCTaHOBKY, a TaK)kKe€ B COOTBETCTBYIOIICH MH(OpMAIMKA O MECTE HaXOXJICHUS BHE YCTaHOBOK,
r7ie OOBIYHO HCIOJB3YeTCs SACPHBIN MaTepuall, BKIFOYas 3aKPBITOE MECTO HAXOXKICHUS BHE
YCTaHOBOK, T/ie OOBIYHO HCHOJB30BAICSA SNEPHBIA Marepual (KOTOpPBIE OTPaHUYHBAIOTCS
MEeCTaMH HaXOXXICHHS, TAE€ HUMEIOTCS TOpAdhe KaMepbl WM OCYIIECTBISIACH NEATEIbHOCTD,
CBsI3aHHAs C KOHBepcHel, oOoralieHueM, HW3TOTOBJICHHUEM WM TepepaboTKOH TOILTUBA).
[Inomanka BKITIOYAeT TakKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIE C YIIOMSHYTHIMH BBIIIE
YCTaHOBKOM WJIM MECTOM HAaxOXICHHA, C MEIbI0 MPEIOCTABICHUS WIN HWCIOIH30BAHUS
CYIIIECTBEHHBIX CPEACTB 00eCledYeHns, BKIIOYas: ropsure KaMephl Ui 00pabOTKH
00JTydEeHHBIX MaTEPHAJIOB, HE CONEPIKAIMUX SIICPHBI MaTepHall, YCTAaHOBKU IJIs 00pabOTKH,
XpaHEHUS W 3aXOPOHEHHUS OTXOZOB; a TaKKe 3JaHWs, CBS3aHHBIE C COTJIACOBAHHOM
JIeATEeITLHOCTHIO, ONpeeICHHON VIcanare B COOTBETCTBUH CO CTaThel 2.a. 1) BBIIIE.

CHsATas ¢ DKCIUTyaTallid YCTAHOBKA WIJIM CHITOE C JKCIUTyaTalldd MECTO HaXOXJICHWs BHE
YCTAaHOBOK O3HAYaIOT OOBEKT WM MECTO HAaXOXKJICHUS, Ha KOTOPBIX JEMOHTHUPOBAHBI HIIH
C/IeJlaHbl HEMPHUTOJHBIMH K OKCIDIyaTalldl OCTaBIIMECs KOHCTPYKIHMH W 000pYyJOBaHHE,
BaXHEIE I ee(ero) HWCIIONB30BaHUSA, TaK YTO OHA(OHO) HE HCIONB3YeTCS I XpaHEHHS
SJIEPHOTO MaTepualla W HE MOXET Jaliee HCIONB30BAThCs Ui OOpameHHus ¢ SIEPHBIM
MaTepHaIoM, €ro 00paOdOTKY W UCIIOIHE30BAHHS.

OcTaHOBJICHHAs YCTaHOBKAa WJIM 3aKPBITOE MECTO HAaXOXJICHHS BHE YCTAHOBOK O3HAYAIOT
00BEKT WJIM MECTO HAXOXKJIEHHS, IKCILTyaTalisl KOTOPBIX MpeKpalleHa U U3 KOTOPBIX H3bBST
SMIEPHBII MaTepuai, HO KOTOpbIe He CHATHI C OKCIITyaTallHH.

BrICOKOOOOTaNICHHBIA ypaH 03HAa4YaeT ypaH ¢ oOorameHHeM 1o u3oromny ypan-235 20% wim
BBIIIIE.

Ot60p 1po0 OKpY’KAIOIIEH cpeabl B KOHKPETHOM MECTe HaxXOXXIEHHWs O3HadaeT oTOop Impod
OKpYy’Karoliel cpejpl (HampuMep, BO31yXa, BOJBI, PACTUTEIHLHOCTH, MOYBHI, 3arps3HCHHUN) B
OTIPEJICICHHOM ATEHTCTBOM MECTe HaXOXKICHUS W HEMOCPEACTBEHHOH ONM30CTH OT HETO C
HEINBIO COJCHCTBHSI ATCHTCTBY B IOJTOTOBKE BBIBOJOB 00 OTCYTCTBUH HE3asBICHHBIX SICPHOTO
Marepuaia Wid SICPHON JeITEIEHOCTH B TOM ONPEICICHHOM MeCTe HaX 0K ICHHS.

Otr6op 1po0 OKpYKAMOIIEH cpenbl Ha OOIMHMPHON TEPPUTOPHUU O3HA4YaeT oTOOp Mpod
OKpy’Karoliel cpepl (HampuMep, BO31yXa, BOJBI, PACTUTEIHLHOCTH, MOYBBI, 3arps3HCHHN) B
psijie OIpeNeNieHHBIX ATEHTCTBOM MECT HAXOXJICHUS C IEeNbI0 COACHCTBHS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asIBICHHBIX SACPHOIO MarepHana WiIH SJIepHON
JIESITEIIBHOCTH Ha OOIIMPHON TEPPUTOPHH.

SnepHBI MaTepuan COTJIACHO OIpENeNIiCHHI0, JAHHOMY B cTaThe XX YCTaBa, O3HadaeT JIF0OoH
HUCXOMHBIN MaTepuan Wiu 000N CIeNMWanbHBIA PaCIICTUISIONINICS MaTtepuan. | epMuH
"HCXOMHBIA MaTepHuasi" He JOJDKEH TOJIKOBATHCS KaK MPUMEHSIOMHUNUCS K pyle WIH OTXOIaM
pynel.  Jlroboe ompenenenune, nanHoe COBETOM B COOTBETCTBHH CO craTheil XX VYcraBa
ATreHTCTBa TOCTIe BCTYIUIEHHS B CHUTy HacTosmero IIpoTrokona, KOTopoe pacmupsieT CIHUCOK
MaTepUaIOB, CUMTAIONIMXCS HCXOMHBIM MAaTEpPHaJIOM WM CIEHMUAIBHBIM PaCIIETUISIONIAMCS
MaTepuaioM, BCTYMaeT B CHJIy B COOTBETCTBHH C HacTosAmmM [IpoTokoioM TONBKO mocIie
npuHatus Mcnanauen.
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YcTaHoBKa O03HAYACT:

1) peaKkTop, KPUTHYECKYI0 COOpKY, 3aBOJl IO KOHBEPCHH, 3aBOj II0 HW3TOTOBIICHUIO,
nepepadaThIBaOIYI0 YCTAHOBKY, YCTAHOBKY JIJISI pa3jieficHUs U30TOMOB HIIM OTJIEIEHOE
XPaHWJIHIIE; WA

i)  1r000e MECTO HaXOXKIACHMs, IJe OOBIYHO HMCIIOJIB3YETCS SIICPHBIA MaTepual B
KOJINYECTBAX, MPEBBIMAIONIHNX OJUH ) (HEKTUBHBIN KIIOTPaMM.

MecTo HaxoXkJIeHHs BHE YCTAaHOBOK O3HAuaeT JIF000H 00BEKT WK JII000E MECTO HAXOXKICHMUS,
KOTOpBIE HE SBIAIOTCS YCTaHOBKOHM, W TI€ OOBIYHO HCHOJB3YETCA SACPHBIA MaTepuan B
KOJIMYECTBAX, PaBHBIX OTHOMY 3(pPeKTHUBHOMY KHIIOTpaMMy HIIM MEHEe.

12



COBEPIIEHO B Bene 12 cenTsa6ps 2003 roga B IByX 3K3eMIUIIpax Ha aHTJIMACKOM SI3BIKE.

3a PECIIYBJIMKY NCJIAHAUIO:

(noonucw)

Ero ITpeBocxoauTenbCTBO

[Tocon Topmayp Orup Ockapccon
ITocrosHHbIN npencTaBuTeNs Mcnanauu
pu MexXIyHapOIHOM areHTCTBE

110 aTOMHOM SHEPTUHN
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3a  MEXIYHAPOJHOE ATEHTCTBO
10 ATOMHOM SHEPTUU:

(noonucs)

Moxamen Dnbbapaneit
T'enepanbHbIl TUPEKTOP



iii)

vi)

vii)

vii)

[MTPHUJIOXXEHUE 1

INEPEYEHb BU/1I0B JEATEJIBHOCTH, O KOTOPLIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOAIIEI'O ITPOTOKOJIA

UzroroeneHne poTopHBIX TPYO s IEHTPUPYT Wi cOOpKa Ta30BBIX HEHTPHUPYT.

Potopubie TpyOBl Juls LEHTPUQYT 03HAYAIOT TOHKOCTEHHBIC LUJIMHIPHI, OMHCAHHE KOTOPBIX
npusezaeHo B pazaene 5.1.1 b) Ipunoxenus I1.

l'a3oBble HEHTPU(YTH 03HAYAIOT HEHTPUGYTH, OMHCAHWE KOTOPHIX MPUBEICHO BO BBOJHOM
3amMevann K pazaeny 5.1 Ipunoxenus 1.

Usrorosnenue nudp¢y3noHHBIX 0apbepoB.

Jubdy3uonHbie 0apbepbl 03HAYAIOT TOHKHE IMOPHCThIC (HIBTPHI, OMHUCAHHE KOTOPHIX
npuBeneHo B pasnene 5.3.1 a) [Ipunoxenns I1.

W3rorosnenue unun c6op1<a CUCTCM, UCTIOJIB3YIOIIUX JIa3CPhI.

CucTeMbl, NCHOTB3YIONINE Ja3epPhl, 03HAYAIOT CHCTEMBI, BKITIOYAIOIINE TE TMPEIMETHI, OITUCAHNE
KOTOpBIX NpuBeieHo B pazaene 5.7 [punoxenus I1.

W3rorosnenue unun c6op1<a QJICKTPOMAruuTHLBIX CCIapaToOpOB U30TOIIOB.

OJIEKTPOMArHUTHBIE CEMapaTopbl M30TOMOB O3HAYAIOT T€ MPEIMETHI, 0 KOTOPBIX TOBOPUTCS B
paszmene 5.9.1 Ilpunmoskenwmst II u koTopele comepikarT MCTOYHHUKH HOHOB, OIKMCAHUE KOTOPBIX
npuBeaeHo B pasnene 5.9.1 a) [punoxenns I1.

W3rorosnenue unun c6op1<a KOJIOHH WJIX 3KCTPAKIIUOHHOT'O 060py):[013aH1/151.

KoOJIOHHBI MM JKCTPAKIIMOHHOE 000pYAOBAaHHE O3HAYAIOT T€ MPEAMETHI, OIMHCAHUE KOTOPHIX
MpUBEICHO B pasmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenns II.

N3rotoBneHue pasJeaUTEIbHBIX COMET WM BHXPEBBIX TPYyOOK [UIS a’pOMHAMHUYECKOTO
oOorareHus.

PaznienuTenpHble  comiia WM BHXPEBbIe TPYOKH JUIsS  adpOJAMHAMHYECKOTO OOOTallleHHs
03HAYAIOT pa3JIeUTEIbHbIC COIUIA M BHUXPEBbIe TPYOKH, OIMUCAHWE KOTOPBIX IPHBEICHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 Ipunoxenws I1.

W3rorosnenue unu c6op1<a CHUCTCM I'CHCpalluu ypaHOBOfI IJ1a3MBI.

CucTeMbl reHepallii YPaHOBOH MTa3Mbl O3HAYAIOT CHCTEMBI JUTSl TeHEPAIMH YPAHOBOW TUIA3MBI,
OTMCaHNe KOTOPBIX MpHUBEACHO B pasmene 5.8.3 [Ipmroxenus I1.

Wsrorosnenue IUPKOHUCBBIX pr6

IlupkoHueBble TPyOBI O3HA4YAIOT TPYOBI, ONMHWCAHWE KOTOPBIX TIPHUBEICHO B paszzaeine 1.6
TIpunoxenus II.

HpOI/IBBO,I[CTBO WJIH MOBEIIICHUE KAUSCTBA TSHKCIOMN BOJbI NJIN Z[eflTepHH.

Tsbxenas Boa WK ISUTEPU 03HAYAIOT ACUTEPHH, TSHKETYIO BOXy (OKCHI ACUTEpHs) | JII000e
JPyroe COCIUHEHUE AeUTepus, B KOTOPOM OTHOINCHHWE YHCIa aTOMOB JCHTEpUS K YHCITY
aToMOB Bostopoza mpesbimaeT 1:5000.




x1)

xii)

xiii)

Xiv)

XV)

Msrorornenue rpaduTa SACPHONH YHCTOTHI.

[padur snepHON YKCTOTHI O3HA4aeT rpaduT, YpPOBEHb YHCTOTHI KOTOPOTO BHINIE, YeM
5 MHJUIHOHHBIX YacTeil GOPHOro SKBUBAJICHTA, a INIOTHOCTH MpeBbimaet 1,50 r/cm’.

M3roToBieHre KOHTEHHEPOB I 00TyIEHHOTO TOTUIHBA.

KonreliHep Juis 0GJYYEHHOTO TOIIIMBA O3HAYAE€T €MKOCTh JUIS TEPEBO3KH H/WIIH XPaHCHHS
00Jy4eHHOTO TOILTHBA, 00ECTIEUHBAIOIYI0 XUMUYECKYIO, TEIUIOBYIO U PaIMAIlMOHHYIO 3aIlIHTY,
a TaKke OTBOJ] TEIlJIa pacmaia BO BpeMs IIepeMEIeHus, IIEPEBO3KH M XPaHEHUSI.

M3roToiieHNE peaKTOPHBIX YIIPABIAIONIUX CTEPKHEH.

PeakTopHble yHnpaBisoONMe CTEPKHH O3HAYAIOT CTEPIKHW, ONMCAHHWE KOTOPHIX MPUBEICHO B
pasnene 1.4 [punoxenns II.

Usroroenenne 6€30MacHbIX ¢ TOUYKH 3PSHUSI KPUTHYHOCTH OAKOB U pe3epByapoB.

beszomnacHble ¢ TOYKM 3pCHUS KPUTHYHOCTH OAKM M pe3epBYapbl O3HAYAIOT T€ IMPEIMETHI,
OTHMCaHNe KOTOPBIX MPHUBEACHO B pasaenax 3.2 u 3.4 [pwmroxenwus 11

W3roroBienre MamuH 11 pY6KI/I O6Hy‘~ICHHLIX TOIINTMBHBIX 3JICMCHTOB.

MainuHel Ui pyOKy 00JYYCHHBIX TOIUIMBHBIX 2JIEMEHTOB 03HAYAI0T 000pYyJ0BaHUE, OTIHCAHHE
KOTOporo mpuBezieHo B pasnene 3.1 [punoxenns I1.

CoopyXeHHE TOPSTIUX KaMep.

Fopsurie kaMepbl — O3HAYAIOT KaMepy WM COCTUHEHHBIE MEXAy cOo00M KaMepbl OOIuM
00beMOM He MeHee 6 M°, CHaOCHHBIC 3AIHTOM, PABHOW WIM IPEBBIIIAIONICH SKBHBAICHT
0,5M 6eroHa IUIOTHOCTBIO 3,2 I/cM’ min Gojee, YKOMILUIEKTOBAHHBIE OOOPYIOBAHHEM IS
MPOBEJICHHS OTIEPAIUii ¢ UCTIONH30BAHNEM JTUCTAHIIHOHHOTO YIIPABIICHHS.




1.1.

1.2.

MMPUJIOKEHUE 11

INEPEYEHb COI'JIACOBAHHOI'O OBOPYIOBAHUA 11 HEAJIEPHOI'O MATEPHUAIJIA

JUISI OTYETHOCTH OB DKCITIOPTE Y UMITOPTE B COOTBETCTBUH
CO CTATBEMH 2.a.ix)

PeakTopbl U peakTopHOe 060py/0BaHNE
KommiekTHBIE siIepHbIE PeaKTOPBI

SlmepHble  peakToOphl,  CHOCOOHBIE  paboTaTh B pEXHME  KOHTPOJUPYEMOIt
CaMOIIOJJIEP)KUBAIOIIEHCA 1IEMHOM peakuuu JeJICHHs, UCKIIoYasi PEeakTopbl HYJEBOU
MOIIHOCTH, KOTOpBIE ONPENENAIOTCI KaK PEeakTOphl C MPOEKTHBIM MaKCHMAaIbHBIM
YPOBHEM IPOM3BOCTBA IUTYTOHMSI, HE TTpeBhIimaromumM 100 rpaMMoB B ToI.

I[MTOACHUTEJIBHOE 3AMEYAHUE

"SAnepHbIii peakTop" B OCHOBHOM BKIIIOYACT Y3IIbI, HAXOISAIIMECS BHYTPHU KOpITyca
peakTopa WM HEMOCPEICTBEHHO MPHUMBIKAIOIINE K HEMy, OO0OpyAOBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOM 30HE, M KOMIIOHEHTBI, KOTOPBIE OOBIYHO
COJIepIKAT TEIUIOHOCHUTEINb TIEPBOI0 KOHTYPa aKTUBHOM 30HBI PEaKTOpa, WM BCTYIAIOT C
HUM B HETIOCPE/ICTBEHHBIH KOHTAKT VU YIIPABJISIOT HM.

He npeanonaraercst HCKIIOYEHNE PEAKTOPOB, KOTOPBIC HaJIeKaIIUM 00pa3oM MOIJIH ObI
MOABEPTHYThCS MOIUGBUKAILIMU I MPOU3BOJCTBA 3HAYMTEILHO OOJIBIIETO KOJINYECTBA,
gem 100 rpaMMOB IUIyTOHHS B Toj. PeakTophl, MpeaHa3sHAYCHHbIC IS JUIMTEIBHON
SKCIUTyaTallid Ha 3HAYMTEIBHBIX YPOBHSIX MOIIHOCTH, HE3aBHCHMO OT CTEIECHH HX
BO3MOJKHOCTEH IPOM3BOJICTBA IUIyTOHMSI, HE PaCCMAaTPUBAIOTCS Kak "peakTOphl HYJIEBOMH
MOIIHOCTH".

PeaKToprle Kopmmyca BbICOKOIo 1aBJICHUSA

Merannuaeckue Kopryca B cOOpe WIM UX OCHOBHBIC YACTH 3aBOJICKOTO M3TOTOBJICHUS,
KOTOpBIE CHENHaJbHO NpeJHa3HAUYEHBl WM TOJATOTOBJIEHBI IS pPa3MEUICHHWs B HHX
AKTUBHOW 30HBI SIJIEPHBIX PEAKTOPOB, KaK OHM OIpenAeieHbl B MyHKTe 1.1. BBIE, U
crocoOHbIE BBIAEPKUBATH pabodee AaBlieHHE TEIIIOHOCUTEIS IEPBOTO KOHTYpA.

I[MTOACHUTEJIBHOE 3AMEYAHUE

BepxHusas mmTa Kopityca BEICOKOTO JaBIIEHHUS pPEaKkTopa OXBATHIBAETCS IMyHKTOM 1.2 Kak
OCHOBHAs, 3aBOJICKOTO U3TOTOBIIEHUS, YACTh KOPITyCa BBICOKOTO JIaBJICHHUS.

BuyTtpennne wactu peaktopa (Hampumep, TOAIEPKUBAIONINE KOJOHHBI W IITUTHI
AKTUBHOW 30HBI W JIpyrHe BHYTPEHHHE YacTH KOPIyca, HaNpaBiSAIOMIME TPYOBI s
PETYIHPYIONUX CTEPKHEW, TEIUIOBbIE OJKPaHbI, NEPEeropoOaKH, TPYOHBIE pPEIIeTKH
AKTHBHOM 30HBI, TUIACTHHBI TU(PQPy30pa U T.1.) 0OBIYHO MOCTABISIOTCS TOCTABIIMKOM
peakTopa. B HEKOTOpBIX ciydasx OmpeielieHHbIEe BHYTPEHHHE OIMOPHBIE KOMIIOHEHTHI
BKJTIOYAIOTCSl B M3TOTOBJICHHE KOPITyCa BBICOKOTO JABJICHHUA. OJTH MPEIMETHI SBISIOTCS
JIOCTATOYHO BaXKHBIMH C TOYKH 3pCHHUsI OE30MaCHOCTH M HAJIe)KHOCTH O3KCILTyaTalluH
peakTopoB (M CIIEOBAaTENbHO, C TOYKH 3PEHHS] TapaHTHHHBIX 00A3aTeIbCTB U
OTBETCTBEHHOCTH IOCTABIUKA PEaKTOpa), YTOOBl MX IMOCTaBKa BHE PaMOK OCHOBHOTO
COTJIaIlICHHUs O TIOCTABKE CaMOro peakTopa He crajia Obl OOBIYHOM MPakTHKOH. [losTomy,
XOTSl OTHEeNbHAas TIOCTaBKa JTHX YHUKAIBHBIX, CIENHATBHO MpPETHA3HAYEHHBIX U



1.3.

1.4.

1.5.

1.6.

1.7.

MOJITOTOBJICHHBIX, BAXKHBIX, KPYIMHBIX W JOPOTOCTOSIIUX MpPEJAMETOB He 00s3aTelbHO
OyleT paccMaTpwBaThCS Kak BhIMAjaromas W3 cdepbl HHTEPECOB, TaKOW Crocod
MOCTaBKH CUUTACTCS MAJIOBEPOSTHBIM.

MamuHbl A1 3arPy3KHU U BBIT'PY3KH PEAKTOPHOIO TOIIJIMBA

Manunynsaropaoe o0opy/IOBaHHE, CIIEIHAIBHO MpeIHa3HAueHHOE WM TOATOTOBICHHOE
JUTS 3arpy3KY WK M3BJICUCHHS TOIUIMBA U3 SIEPHBIX PEaKTOPOB, KaK OHU OMpEeNIeHBI B
myHkTe 1.1. BBIIE, KOTOpPOE MOXKET HCIOIB30BATHCA, KOTJA PEAKTOp HAXOAWUTCS TOJ
Harpy3ko, wmd oO0NagaeT TEeXHWYECKUMH  BO3MOXKHOCTSIMH Ui TOYHOTO
MO3UIIIOHUPOBAHUS WM  OPUEHTHPOBAHHWSA, TO3BOJSIONIMMH  TMPOBOAWTH  HA
OCTAaHOBJICHHOM pEaKTOpe CIIOXKHBIE Pa0OTHI MO MEperpy3ke TOIUIMBA, MPU KOTOPBIX
00BIYHO HEBO3MOXHBI HEMTOCPEICTBEHHOE HAOIOICHUE WITH MPSIMOI TOCTYI K TOTLIHBY.

PeaxkTopHbIe ynpapJsiionue cTep:KHA

CrepxHu, CHEMUaATbHO MpPEeJHAa3HAYEHHBIE WM TOATOTOBJICHHBIE JUIA YIIPaBICHUSI
CKOPOCTBIO PEaKIINU B SACPHBIX PEAKTOpax, Kak OHHU OIpe/ieleHbl B myHKTe 1.1. Bhie.

[OACHUTEJIBHOE 3AMEYAHUE

Croma ke BKIJIIOYAIOTCS, TIOMHMO YaCTH, IOTJIOMIAIONICH HEHTPOHBI, €€ OIOpHBIC U
TTOABECHBIC KOHCTPYKITHH, €CIIH ITOCTaBKa MPOU3BOIUTCS Pa3IeiIbHO.

PeakTopHble TPyOBI BBICOKOTO 1aBJICHHUS

TpyObl, KOTOpBIE CIEIMATBHO MPEHA3HAYEHBI WIIM MOJTOTOBJICHBI JIJISl Pa3MEIICHUS B
HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCHTEJNS MEPBOTO KOHTYpa B PEaKTOpax, Kak OHH
ompezeneHsl B myHKTe 1.1. Bbilie, npu pabodyeMm AaBicHHH, mpesbimaroniem 5,1 MIla
(740 ¢pyHT/KB. mI0HM).

Hupxonnessie TPyOBI

TpyObl wiu cOopku TpyO M3 METAUIMYECKOrO IMPKOHHS WM €ro CILIAaBOB, IO BECy
npeebiiiaroimye 500 Kr B TeueHue 100010 12-MecsdHoro nepruoa, KOTophie CreluanbHO
MpeHa3HAYCHbl WU TOJTOTOBJICHBI JUIS WCIIONB30BAHUS B PEAKTOPax, Kak OHH
orpeJieNieHbl B yHKTe 1.1. BBIIIE, U B KOTOPBIX OTHOIICHHE TI0 BeCcy raHUS K IIUPKOHUIO
MensIe yem1:500.

Hacocsl nepBoro KOHTypa TenJIOHOCHTEIs

Hacocsl, cnennanbHO IpenHa3HAYEHHbIE WM MOJATOTOBIEHHBIE Ul TIOAJEPKAHUS
LUPKYJSAIUM  TETUIOHOCUTENS IEpBOrO KOHTypa SIEPHBIX pEaKTOpOB, KaK OHHU
onpezeneHsl B MyHKTe 1.1. BoImIE.

[OACHUTEJIBHOE 3AMEYAHUE

CHeL[I/IaJ'ILHO NpCAHA3HAUYCHHBIC HWJIM MNOATOTOBJCHHBIC HACOChI MOTYT BKJIIOYATh
CJIOXKHBIC, YIJIIOTHCHHBIC UiIn MHOT'OKPATHO YIJIIOTHCHHBIC CHUCTEMBI JUISL
NpeAOTBpAICHHUA YTCUKH TCIIJIOHOCUTCIIL MCPBOTO KOHTYpad, 'CPMCTUYHLIC HACOCBHI U
HacoCbl C CHCTCMaMH HHepHHaHLHOfI MacCel. OTO OMpPEACIICHUC KacacTCAd HACOCOB,
ATTCCTOBAHHBIX I10 KJIACCY NC-1 nm 3KBUBaNCHTHBIM CTaHAapTaM.



2.1.

2.2.

HesnepHbie MaTepuabl A8 peakTOPOB
HeiiTepuii u TaxKeIa51 BOAA

Heitrepuit, Tskenas Boja (OKHUCh ASHTEpHs) u JI000€ Ipyroe COeIUHEHHE IeHTEepus, B
KOTOPOM OTHOIIIEHWE YHCJa aTOMOB ACWTEpHsl K YHCIy aTOMOB BOJIOpPOJa IPEBHIIIAET
1:5000, mpemHa3HAYeHHBIC IJIs WCIOJIL30BAHHUS B SICPHBIX pEaKTOpax, KaK OHHU
omnpenencHsl B IMyHKTE 1.1. BBImIe, B KoimdecTBax, mpeBbimarommx 200 KT aToMoOB
nerTepust IS JII000M OJHOM CTpaHBI-TIOMydaTeNlss B TEYCHHE JIF000T0 12-MecsaHOTO
nepuoaa.

SInepHo-uyucTolii rpagur

I'padur, ypoBeHH YHCTOTHI KOTOPOTO BHINIE, YeM 5 MUJUIMOHHBIX dYacTel OOpPHOTO
DKBUBAJICHTa, ¥ IUIOTHOCTh TpeBbimiaeT 1,50 F/CM3, NpeaHa3HAYEHHbIH s
WCTIIONIB30BaHMs B SICPHBIX peakTopax, Kak OHM OIpeneieHsl B MyHKTe 1.1 BbImie, B
KommuecTBax, mpesbimraomux 3x10* kr (30 MeTprueckux TOHH) IS TI000H OIHOM
CTpaHBI-TIONyYaTeNsl B TEUEHHE JI000ro 12-MecsiaHOTOo MepHoa.

[MPUMEYAHUE

g meneil SKCOPTHOTO KOHTPOJIS MPaBUTENBCTBO OIpeneisieT, OyayT U IKCIOPTHBIE
napTuu COOTBETCTBYIOIIETO BBIIIICyKa3aHHBIM XapaKTepUCTHKaM rpagura
WCIIONIE30BAThCS B SAJIEPHBIX PEaKTOpax.

YcraHoBKH AJIsA nepepaﬁoTKn OﬁﬂyquHbIX TOIIJIMBHBIX 3JICMCHTOB n
060pyz1013a}me, CIIEUAJBHO NMPEAHAZHAYCHHO€ UJIM MOATOTOBJCHHOC AJHA 3TOT0

BBOJHOE 3AMEYAHUE

[Tpu nepepaboTke OOIYYEHHOTO SIIEPHOTO TOIUIMBA IUTYTOHHH W ypaH OTHENSIOTCS OT
BBICOKOAKTUBHBIX TPOJYKTOB JICNICHUSI U JPYTHX TPAHCYPAHOBBIX 3JeMeHTOB. Jlis
TAKOTO pa3elicHUus] MOTYT HCIIONB30BATHCS Pa3IMUYHbIC TEXHOJIIOTHYECKUE IPOIECCHI.
Omnako co BpemeHeMm tmporiecc "llypekc" cram Hambosee pacnpoCTpaHCHHBIM U
MPUEMIIEMBIM. DTOT MPOIIECC BKIFOYAET PACTBOPEHUE OOIYUCHHOTO SEPHOTO TOILUIHBA B
A30THOW KHCJIOTE C MOCTECIYIONINM BBIICTICHUEM YpaHa, IUTYTOHHS U IPOIYKTOB JICTICHUS
OKCTpaKIed pacTBOPHTENEM C TOMOIbI0 TpuOyTHidocdara B OpraHHUECKOM
paszbaBurere.

TexHomorHUecKkre MPOIECCHl Ha Pa3IMYHBIX ycTaHOBKax Twma "Ilypekc" aHaaoTWIHBI U
BKITIOYAIOT: W3MeNbUYeHHE OOMYYEeHHBIX TOILIMBHBIX 3JIEMEHTOB, PACTBOPEHUE TOILIHBA,
IKCTPAKIMIO PACTBOPUTENIEM M XPAaHEHUE TEXHOJIOTHIECKON HKUIKOCTA. MOXKET UMEThCS
TaKkxke 00OpYyJOBaHME JJIsi TEIUIOBOM JEHHUTpAIlMM HUTpaTa ypaHa, KOHBEPCUU HUTpaTa
TUTYyTOHHS B OKHCh WJIM METAJLI, a TAKKe JUIT 00pabOTKH KHUIKUX OTXOJIOB, COJIEPIKAIIUX
MPOAYKTHl JENICHHS, 1O TONyYeHHS (OPMBI, MPHUTOJHON ISl TPOJOIKHTEIHHOTO
XpaHEeHUs] WM 3aXOPOHEHHUS. OnHaKO KOHKpETHbIE TUNBI H KOH(HUTyparws
000pyZI0BaHMsI, BBITIONHSAIONICTO 3TH (YHKIWH, MOTYT pa3indyaThCs Ha Pa3IHYHBIX
ycraHoBkax tuma "Ilypekc" mo HECKOJBKMM MPUYMHAM, BKJIIOYAs THIHI M KOJUYECTBO
00JIy4EHHOTO SJIEpPHOTO TOIUIMBA, IOJJICKAIIETO IepepadoTke, W IMperoiaraeMbli
MPOIECC OCAXJICHHS HM3BJICKAEMBIX MATEPUAIOB, & TaK)Ke NPUHIMIBI OOCCTICUCHHUS
0€30MacHOCTH M TEXHWYECKOTO OOCIYXMBAaHUS, MPUCYIIHNE KOHCTPYKIMH JaHHOH
00CTaHOBKH.



3.1.

3.2

3.3.

"YcTaHoBKa I MepepabOTKH  OOJNYYEHHBIX TOIUIMBHBIX DJIEMEHTOB" BKIIIOYACT
00Opy/ZiOBaHHE W KOMIIOHEHTBI, KOTOpPBIE OOBIYHO HAXOJATCS B MPSIMOM KOHTAKTE C
OOJIyYCHHBIM TOIUIMBOM W OCHOBHBIMH TEXHOJOTHYECKHMMHU TIOTOKAMH SICPHOTO
MaTepHaia U IPOyKTOB JENICHHS, M HEMOCPEACTBEHHO YIPABIISIOT UMH.

OTH TpoIeCCHl, BKIFOYAsl MOJHBIE CHCTEMBI JJIsi KOHBEPCHU TUTYTOHHS M ITPOU3BOJICTBA
METaJUIMYECKOTO TUTYTOHUS, MOTYT OBITh WICHTH()HUIIUPOBAHKI 10 MepaM, IPHHUMAEMbIM
JUISL TIPEJIOTBPAIIEHUS] OMACHOCTEH B CBSI3M C KPUTHYHOCTBIO (HANpHMEp, Mepamu,
CBSI3aHHBIMM C T'e€OMeTpueii), 00ayueHHEeM (HaIpUMep, IIyTeM 3allUThl OT OOJYUYCHHMS) U
TOKCHYHOCTBIO (HaIIpuMep, MEpaMu 10 yaAepKaHHUIO).

[Ipeamersl 00OpyMOBaHUS, HA KOTOPHIE, KAK CUYHMTACTCS, PACIPOCTPAHSCTCS 3HAUCHHE
¢dpa3sl "u 000pPYIOBaHHE, CIICHUAIBHO MPEAHA3HAUYCHHOE HWIIM IMOATOTOBJICHHOE" st
nepepadoTKH O0TYYSHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIIIOUAIOT:

MamuHbI 1J15 pyOKH 00/1y4eHHBIX TOIJIMBHBIX 3JIeMEHTOB
BBOJHOE 3AMEYAHUE

DT0 00O0pyIOBaHWE WCIIONB3YETCS JUISI BCKPBITHA OOOJIOYKH TOIDIMBA C IIEJBIO
MOCJIETYIONIET0 PAcTBOPEHHS OOJY4YEeHHOTO sIepHOro Mmarepuana. Kak mpasuio,
HCTIONB3YIOTCS CHEIHANTBHO MTPeJHa3HaYCHHbIC, CKOHCTPYUPOBAHHBIC JIJIsl pyOKH MeTallia
YCTPOMCTBA, XOTSI MOXET WCIIONB30BaThCS M 0oJiee COBEPIIECHHOE 000Opy/IOBaHUE,
HaTpUMep Ja3ephl.

JIMCTaHIIMOHHO ~ yTpaBlisieMoe 00OpYJOBaHKE, CIEIWaIbHO MPEJHA3HAYCHHOE WIIH
MOJITOTOBJIGHHOE JIJIsi WCIIOJIb30BaHHMS HA YCTaHOBKE IO TMepepadoTKe, Kak OHa
ompeJelieHa BBINE, JUIA PE3KH, pyOKHM WM Hape3KH COOpPOK, MyYKOB WIIM CTEpIKHEH
00JIy4EHHOTO SIIEPHOTO TOTUINBA.

AuccoabBepnbl
BBOJJHOE 3AMEYAHUE

B nmucconbBepbl 0OBIMHO TOCTYIMAET W3MENbYCHHOE OTpadoTaBlliee TOIUIMBO. B 3THX
0€30MacHBIX C TOYKM 3PCHUS KPUTUYHOCTH pe3epByapax OONYyYeHHBIN SaepHBIN
MaTepuail pPacTBOPSAETCS B a30THOM KHCIIOTE, M OCTaromuecss oOpe3kh o0001I09YeK
BBIBOJISITCS] 3 TEXHOJIOTHYECKOTO TIOTOKA.

BesomacHsie ¢ TOUKHM 3peHUs] KPUTUIHOCTH pe3epByaphl (HallpHIMeEp, Majoro JAHaMeTpa,
KOJIBIIEBBIE HWIJIM TPSMOYTOJIbHBIE pe3epByaphl), CHENHAIbHO IpeIHa3HAYCHHbIE WITH
MOJITOTOBJICHHBIC ISl HWCIOJNB30BaHWS HAa YCTAaHOBKE IO TiepepaboTKe, KaK OHH
OTIpeJleNIeHbl BBINIE, JUIsi PACTBOPEHUS OONYYEHHOI'O SJIEPHOTO TOIUIMBA, KOTOPHIC
CIIOCOOHBI  BBIIEP)KMBATh TOPSYYIO, BBICOKOKOPPO3WOHHYIO KHAKOCTH M MOTYT
JIUCTAHIIMOHHO 3arPy’KaThCs M TEXHUYECKU OOCITYKHBAThCA.

DKCTPAKTOPHI H 000PYI0BaAHHUE /ISl IKCTPAKIUH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B sKcTpakTOphl ¢ pacTBOpUTENEM TOCTYNAeT KaKk pacTBOP OOMYyYEHHOTO TOIUIMBA W3
JIMCCOTIBBEPOB, TaK M OPTaHUIECKHI PACTBOP, C MOMOIIBIO KOTOPOTO Pa3JIeNIIOTCsS YpaH,
IUTyTOHUH ¥ TpOAYKTH nenenusd. OOopymoBaHHWE Ml DSKCTPAKIUU PACTBOPUTENEM
00BIYHO KOHCTPYHPYETCS TakUM o00pa3oM, YTOOBl OHO YJIOBJETBOPSUIO JKECTKHM



34.

OKCIUTyaTallMOHHBIM TpPeOOBaHMSAM, TaKUM, Kak JIIUTEIBHBIH CpPOK CIyObl 0e3
TEXHUYECKOTO OOCIY>XMBAaHHUSI WIN JIeTKas 3aMEHSEMOCTb, MTPOCTOTAa B IKCILTyaTalluH |
YIpaBIeHNH, a TAK)Ke THOKOCTh B OTHOIIIEHUH W3MEHEHHS TapaMeTpoOB IpoLiecca.

CriernasibHO TIpeIHA3HAYCHHbIE WJIM MOATOTOBIIEHHBIE IKCTPAKTOPHI C PaCTBOPUTEINEM,
TakWe, KaK HacaJO4YHble WU IyJbCAI[IOHHBIE KOJOHHBI, CMECHTEIbHO-OTCTOWHBIC
anmapaThl WM IEHTPOOEKHbIE KOHTAKTHBIE alMaparthl ISl UCTIOIh30BAHNUA HA YyCTAHOBKE
Mo 00paboTKe OOJIyYEHHOrO0 TOILIMBA. OKCTPAKTOPHI C PACTBOPHUTEIEM JOJDKHBI OBITH
YCTOMYNBEI K KOPPO3MOHHOMY BO3JCHCTBHIO a30THOM KHCIOTBL.  ODKCTPAaKTOPBI C
pacTBopuTeNneM OOBIYHO H3TOTABJIMBAIOTCS C COONIOJNIEHHEM YPE3BBIYAMHO BBICOKHX
TpeOoBaHMII (BKJIIOYas TPHUMEHEHWE CHEIHabHBIX METOAOB CBapKW, WHCIIEKIIHIA,
obecriedyeHHe W KOHTPOJh KadyecTBa) M3 MAaJOYTIIEPOJUCTBIX HEPIKABEIONIMX CTaJleH,
TUTaHa, MUPKOHUS WIN APYTUX BHICOKOKAYECTBEHHBIX MaTEPUaIOB.

XuMHYecKHre pe3epByaphl 1/l BbIICP/KUBAHUS WU XPAHEHUsI
BBOJHOE 3AMEYAHUE

Ha sTame skcTpakimu pacTBOpUTETIEM OOpPa3ylOTCS TPH OCHOBHBIX TEXHOJIOTHYECKUX
MOTOKA KUJKOCTH. Pe3epByapsl il BBIICPKUBAHUS WM XPaHCHHs HWCIIOJNB3YIOTCS B
nIambHEHTIIeH 00paboTKe BCeX TPEX MOTOKOB CICAYIOMIUM 00pa3oM:

a) pPacTBOp YHCTOTO A30THOKWCIIOTO YpaHa KOHIEHTPUPYETCS BBIMMapUBAHUEM U
MPOUCXOANT TPOLIECC NEHUTPAINH, TA€ OH IMpeBpallaeTcsd B OKCHI ypaHa. OJTOT
OKCHJI IOBTOPHO UCTIOIB3YETCS B SIACPHOM TOIIIMBHOM ITHKJIE;

b)  pacTBOp BBICOKOAKTHUBHBIX MPOAYKTOB JICNCHHS OOBIMHO KOHIIEHTPHPYETCS
BBIIIADMBAHUEM W XPAHWUTCA B BHJE KOHIEHTPHUPOBAHHOW >KHIKOCTH. OTOT
KOHIIEHTPAT MOKET BITOCIEACTBUU MTPOWUTH BhIMTAPUBAHIE HIN OBITH MPeoOpa3oBaH
B (hopMy, IPUTOHYIO [IJIsI XPAaHEHUS WIIN 3aXOPOHEHUS;

C)  pacTBOp YHCTOIO HHTpara IUTYTOHHS KOHIECHTPUPYETCS W XPaHHTCS JO
MOCTYTUICHUS Ha JaJbHEHIIINE 3TAIbl TEXHOJIOTHYECKOTO Mpolecca. B wacTHoCTH,
pe3epByapbl  JUIsl  BBIICPXKHBAHWS WIM  XPAaHCHUS PACTBOPOB  ILTYTOHHSI
KOHCTPYHPYIOTCSI TaKHM 00pa3oM, ITOOBI M30€KaTh CBA3aHHBIX ¢ KPUTHIHOCTHIO
npoOieM, BO3HUKAIONIUX B pe3yjibTaTe U3MEHEHUI B KOHIICHTPAIMH WU (opMme
JTAHHOTO TIOTOKA.

CriennasibHO TIpeHa3HAYEHHBIE WM TIOATOTOBJICHHBIE Pe3epByaphl IJs BBIAEPKUBAHUS
WIM XpaHEHUs I WCIOJb30BAHWSA HAa YCTAHOBKE MO MepepaboTke OOIydIeHHOTO
ToruMBa. PesepByapsl AU BBACP)KUBAHUS WM XPAHEHUS JOJDKHBI OBITh YCTOWYHBBHI K
KOPPO3MOHHOMY BO3JIEHCTBHIO a30THOW KMCIOTHL. PesepByapsl ISl BEIACP)KUBAHUS HITH
XpaHEeHUs] OOBIYHO H3TOTABJIMBAIOTCS W3 TaKMX MAaTEpUANIOB, KaK MAalOyTICpPOUCThIC
HEp)KaBeIOIMe CTalld, TUTaH WM IUPKOHUN WIM JpyThe BBICOKOKAYECTBEHHBIE
MaTepHrabl. PesepByapsl 11 BBIIEP)KMBAaHUS WM XPaHEHUS MOTYT OBITh
CKOHCTPYHMPOBAaHbI TakUM OOpa3oM, UYTOOBI WX OKCIUTyaTalsi M TEXHHYECKOoe
OOCIy)KMBaHWE TMPOM3BOJIINCH JUCTAHIIMOHHO, W MOTYT HMETh CIICAYIOIINE
0COOEHHOCTH C TOYKH 3PEHUS KOHTPOJIIS 32 SACPHON KPUTHIHOCTHIO:

1) OOpHBIN APKBHUBAJICHT CTEHOK WJIM BHYTPCHHHX KOHCTPYKIIMA paBEH IO MEHBICH
mepe 2%, mubo

2)  UWIMHAPWYECKHE pe3epByaphl HMMEIOT MaKCUMaJIbHBIA auamerp 175 MM
(7 mroiimoB), OO



3.5.

3.6.

3) NPAMOYTOJIbHBIM WIIM KOJIBIIEBOU pe3epByap UMEET MAKCUMAJIbHYIO IIIUPUHY 75 MM
(3 mroiima).

CucremMa KOHBepCHH HUTPATA IJIYTOHUSI B OKCH/Y
BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE YCTaHOBOK MO MepepabOTKE ATOT KOHEUHBIH MPOLECC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUTyTOHUS B ABYOKHCH IUTyTOHMs. B 4HMCIO OCHOBHBIX
olepanMii 3TOro Ipolecca BXOIAT: XpaHEHHE U KOPPEKTHPOBKa HCXOJHOTO
TEXHOJIOTHYECKOTO MaTepHaja, OCaXICHHE W pa3AeiicHuE TBEPHOW U KUIKOH (asbl,
MpOKAIWBaHWe, OOpalleHHe ¢ NPOAYKTOM, BEHTWISALUS, OOpalleHWe C OTXOAaMU H
YIPaBIEHHUE MPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIEIMAIbHO TIPeJHA3HAYCHHBIC WM TIOATOTOBICHHBIC JUIS
KOHBEPCHH HHUTpPATa IUTYTOHHS B OKCHJI TUTyTOHUS, B YaCTHOCTH, OOOPYIOBaHHbBIC TAKHM
o0Opa3oM, 4TOOBI M30€KaTh MOCTHKCHHS KPUTHYHOCTH M paJMalliOHHBIX 3G (EeKTOB, a
TaKXKe CBECTH K MUHIUMYMY OITACHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.

CucreMa KOHBEPCHH OKCH/A INIyTOHUS B METAJLI
BBOJHOE 3AMEYAHUE

3TOT mpolece, KOTOPBIA MOXKET OBITh CBS3aH C YCTAaHOBKOU IO MepepaboTKe, BKIIOYAET
¢TOpUpOBaHHE JBYOKHCH IUTyTOHHS, OOBIYHO C TIPUMEHEHHEM BBICOKOAKTUBHOI'O
¢TopucTOrOo BOAOpPONA, C LEIbI0 TMONydeHHs (ToOpUAAa IUTyTOHUS, KOTOPBIN
BIIOCJICZICTBUM BOCCTaHABIIMBAETCSI C IIOMOIIBIO METAJUIMYECKOTO KaJbLUS BBICOKOH
YHCTOTHI A0 MOJyYSHHs] METAIUIMUECKOrO TUIyTOHUS B (GTOpHIa KaJblKs B BUAC IIJIaKa.
B 4ucno ocHOBHBIX omepaluil JaHHOTO IMpolecca BXOAAT: (TopupoBaHue (HampuMep, ¢
MpUMEHEHHEM 000pyIOBaHuUs, COAEepIKaLIero 0IaropoAHbIe METAILIBI WIIN 3allIMIICHHOTO
MOKPHITUEM W3 HHX), BOCCTaHOBJICHHE MeTaula (HampuMep, ¢ HIpPUMEHEHHEM
KepaMHU4eCKUX TUTJICH), BOCCTAHOBIICHHE 1IJIaKa, 0OpalieHne ¢ MPOAYKTOM, BEHTHIISLIHS,
oOpallleHue ¢ 0TXOAaMH H YIIPaBJICHUE MPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CIEIMAIbHO TIPEJHA3HAYCHHBIC WM TIOATOTOBICHHBIC JUIS
MPOM3BOJICTBA METAUIMYECKOTO ITUTYTOHUS, B YaCTHOCTH, OOOpYJIOBaHHBIC TAaKHM
o0pa3oM, 4TOOBI M30€KaTh MOCTHKCHHS KPUTHYHOCTH M paJMalldOHHBIX 3G (EeKTOB, a
TaKXKe CBECTH K MUHHUMYMY OITACHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.

YceraHoBKH /151 U3rOTOBJIEHUS TOILUIMBHBIX 3JIEMEHTOB

"V cTaHOBKA JJIs1 M3TOTOBJICHHUS TOTUIMBHBIX 3JIEMEHTOB'" BKJIIOYAET 000PYIOBAHHE:

a)  KoTopoe OOBIMHO HAXOIMTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTHYECKUM
MOTOKOM SIJIEPHOTO MaTepHaia M HEMOCPEJACTBEHHO 00padaThIBAET €To, HITH XKe

YIpaBISeT UM, HITH,

b)  KOTOpOe repMeTH3HpYEeT SACPHBIH MaTepual BHYTPH 000IOUKH.



5.1.

5.1.1.

YcTraHoBKH s pasaejiecHud M30TOIIOB ypaHa H 060pyz:013a}me, KpoMme
AHAJIUTHYICCKHUX npnﬁopOB, CIIENUAJTBbHO MNMpeAHASHAYCHHOC WM IOAT0TOBJICHHOC
AJIA 3TOTO0

[Ipeamersl 00OpymOBaHUS, HA KOTOPBIC, KAK CUYHMTACTCS, PACIPOCTPAHSCTCS 3HAUCHHE
dbpazbr "obopymoBaHue,  KpoMme AHATUTHYCCKUX  TPHOOPOB, CIIEITHAIBHO
MpeJHa3HaYeHHOE WM MOJArOTOBJICHHOE" JIISl pa3jielieHus H30TOIOB ypaHa, BKIIOYAIOT B
ceOst:

I'a3zoBbIE ueHTpmbym U Y3J1bl U KOMIIOHCHTBI, CICIIUAJBbHO MMPECIHA3HAYCHHBIC WJIN
MOATO0TOBJICHHBIC 1JIfl HCITIOJb30BAHHSA B Ira30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUE

I'azoBas nenTprudyra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(bIX) HHIMHAPA(OB) IHAMETPOM
or 75 mm (3 mrotima) mo 400 mm (16 mI0WMOB) ¢ BEpTUKAIBLHOHN IIEHTPAIBLHON OCHIO,
KOTOpBIH(e) ToMmemieH(b) B BaKyyM H Bpamaercsa(roTcs) ¢ BBICOKOW OKpPYKHOU
ckopocThio mopsaka 300 m/c wim Oonee. [l OOCTHOKEHHS OOJIBILIONW CKOPOCTH
KOHCTPYKITMOHHBIE MaTepHajbl BPAIIAIOUINXCS KOMIIOHEHTOB JOJDKHBI MMETh BBICOKOE
3HAYCHUE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa W, CIeOBATENBHO,
OTJIENbHbIE €€ KOMITOHEHTHI JOJDKHBI M3TOTOBISITHCS C BBICOKOM CTEMEHBIO TOYHOCTH,
yroOBl pa3baigaHc ObUI MUHHMAIBHBIM. B OTIIM4ME OT JAPYrHX HEHTpUQYT ra3oBas
ueHTpudyra ansg  oOoramieHdss ypaHa HMeEeT BHYTPH  POTOPHOH  KaMepbl
Bparmaronryrocs(uecst) meperopoaky(u) B ¢GopMe AWCKa W HEMOABIKHYIO CHCTEMY
nojauu u orBoja raza UF, cOCTOSIIYIO MO0 MEHBIIIEH MEPE U3 TPEX OTJEIbHBIX KaHAJIOB,
ZIBa U3 KOTOPBIX COEWHEHBI C JIONATKaMH, OTXOIAIIINMH OT OCH pOTopa K neprdepuitHoi
4acTH POTOPHOU KaMephl. B BakyyMme HaXOAWTCS TakKe PSi BaXKHBIX HEBPAIIAIOIIMXCS
3JIEMEHTOB, KOTOPBIE, XOTSI 1 HIMEIOT 0CO0YI0 KOHCTPYKITUIO, HE CIIOKHBI B U3TOTOBJICHUHU
W HE U3TOTOBIISIOTCS M3 YHUKAIBHBIX MartepuanoB. LleHTpudykHas ycTaHOBKa, OJIHAKO,
TpeOyeT OONBIIOro YHcia 3TUX KOMIIOHEHTOB, TaK YTO WX KOJHMYECTBO MOXKET CIIY)KHTh
BaKHBIM WHIUKATOPOM KOHEYHOTO MCTIOJIH30BAHMS.

Bpamarwonimecsi KOMIIOHEHTBI
a) [TomHBIE pOTOPHEBIE COOPKU:

ToHKOCTEHHBIE LWJIMHAPHI WM PSJI COCITUHEHHBIX MEXIY CO00H TOHKOCTEHHBIX
IWINHPOB, U3TOTOBJICHHBIX U3 OJHOTO WIH 0OJiee MaTepraioB ¢ BHICOKMM 3HAUYCHHEM
OTHOIIIEHUS TMPOYHOCTH K IUIOTHOCTH, ykazaHHbeIX B [IOSICHUTEJIBHOM
3AMEYAHUN k nHactosmeMy pazmeny. CoeauHeHHE IFIIMHIPOB MEXIy COoO0MH
OCYIIECTBIISIETCS TIPH MOMOIIY THOKUX CHIIL(OHOB I KOJIEI], OTIMCAaHHbIX B yacTh 5.1.1.
c) amwke. CoOpaHHBIH POTOP MMEET BHYTPECHHIOIO(WE) TEPEeTropoAKy(W) W KOHIIEBHIC
y3Jbl, onucaHHble B yacTsax 5.1.1.d) u e) Hmke. OnHako mojHas cOOpKa MOXKET ObITh
MOCTaBJICHA 3aKa34MKy B YACTHYHO COOPAHHOM BHUJIC.

b)  Porophbie TpyOBI:

CrnienanbHO TIpeJHA3HAYEHHBIE WJIM IOJIOTOBJICHHBIE TOHKOCTEHHBIC IMIIMHIPHI C
TommuHOK cTeHku 12 mwm (0,5 mroiima) wim MeHee, quamMeTpoM OoT 75 mm (3 mrotimMa) 1o
400 MM (16 mroiiMOB), M3TOTOBJICHHBIC W3 OJHOTO WM 0Oo0Jiee MaTEpPHAIOB, MMEIOIINX
BBICOKOE€  3HAUCHHE OTHOIICHWS TPOYHOCTH K IUIOTHOCTH, YyKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHWMU & HacTosimeMy pa3aeiy.



c) Kompia naw crmbpoHBT:

KoMIoHeHTHI, cHenuaibHO TpelHa3HAUYCHHBIC WU TOJTOTOBJICHHBIC IS CO3JaHHS
MECTHOW OMNOpBI JUII POTOPHOH TpyObl WM COCAMHEHHS psfa POTOPHBIX TPYO.
Cuib(hOHBI TIPECTABISAIOT COO0H KOPOTKHME MIIMHAPHI ¢ ToMmuHONW cTeHkn 3 M (0,12
IoiiMa) WM MeHee, auamerpoM ot 75 mm (3 mroitma) o 400 MM (16 mroitmMoB),
HUMEIOIUX OJMH rop W M3rOTOBICHHBIC U3 OJTHOTO U3 MAaTEPUAIOB, IMEIONINX BHICOKOE
3HAYCHHWE OTHOIICHHSI TMPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B IIOSICHUTEJIbBHOM
3AMEYAHWMU k HacTOAImIEMY pa3iemy.

d)  Ileperopomku:

KowmmonenTsr B popme nucka quametpoM oT 75 M (3 mroiima) mo 400 MM (16 mroitmMoB),
CTeUANILHO TpeIHA3HAYCHHBIC WM TTOATOTOBIICHHBIC JIUIsl YCTAHOBKH BHYTPH POTOPHOMN
TpyObl TEeHTpu(YTH ¢ T1eTbI0 HW30JUPOBATh BBIMYCKHYIO Kamepy OT TJIaBHOM
pa3ieuTeNbHON KaMephl U B HEKOTOPBIX CITydasx Jisl yiuydiieHus: nupkysun raza UFg
BHYTpPH TJIAaBHOH pa3feNUTENbHON KaMepbl pOTOPHOHN TPYOBbI M U3TOTOBJICHHBIE H3 OJTHOTO
W3 MAaTepualioB, UMCIOMUX BBHICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTH K TUIOTHOCTH,
ykazaaHbiX B [IOSICHUTEJIbBHOM 3AMEYAHWMU k HacTosAmeMy pa3aeny.

e) Bepxuue/HnKHNAE KPBIITKH:

KowmmonenTsr B popme nucka guameTpoM oT 75 M (3 mroiima) mo 400 MM (16 mroitMoB),
CHEUHAIbHO TIpeIHA3HAYCHHBIC WM TIOATOTOBIICHHBIE TaKUM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBATh JUAMETPY KOHIIOB POTOPHOH TpyOBI M Oarozapsi 3TOMy yIep»KHBaTh
UF¢ BHYTpH ee. DOTH KOMITOHEHTHI HCIOJNB3YIOTCS JUIsI TOTO, YTOOBI IMOJJICPKUBATH,
VACP)KUBATh WM COJEpKaTh B cebe Kak COCTaBHYIO YacTh JJIEMEHTHI BEPXHETO
MOJIIMITHAKA (BEpXHss KpBIIKA) WM CIY)KATh B KadecTBE HECYIIeW YacTH
BPAIAIOIIUXCS DJIEMEHTOB JIICKTPOJBUTATENS M DJEMEHTOB HW)KHETIO MOJIIUITHUKA
(HIKHSS KPBIIKA), ¥ U3TOTOBISIOTCS W3 OJHOTO M3 MAaTEpUANIOB, UMEIOIIUX BBICOKOE
3HAYCHHWE OTHONICHHSI TMPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B IIOSICHUTEJIbBHOM
3AMEYAHWMU k HacTOAIMIEMY pa3iemy.

[NOACHUTEJIbHOE 3AMEYAHUE
Ji1a Bpamaronmxcs KOMIOHEHTOB HEHTPU(YT NCTIONMB3YIOTCS CIEAYIOIINE MaTepHabl:

a)  MapTEHCHTHOCTApEIOIIUE CTAJIH, UMCIOIHE MAaKCUMAIIBHBIH Mpees MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m® (300 000 GyHT/KB. moiim) wiun Gomee;

b)  agrOMUHHEBBIC CIUIaBbI, HMEIOIIHE MAKCUMAaJbHBIA MpeAeN TMPOYHOCTH Ha
pactsmkenne 0,46 x 10° H/m® (67 000 byHT/KB. mroiiv) miu Goee;

c) BOJIOKHUCTBIC (HHTEIOAOOHBIC) MaTEpHalbl, MPUTOMHBIC IS WCIIOJH30BAHUS B
KOMITO3UTHBIX CTPYKTYpax M MMEIONIHE 3HAYCHUS YJICIBHOTO MOJYJSI YIPYTOCTH
12,3 x 10° M mnm Golee M MAKCHMAIBHOTO YAENBHOTO Mpeeia MPOYHOCTH Ha
pactsmkenne 0,3 x 10°M mtu Goxee ("'yaeabHBIH MOLYIb YIPYTOCTH'" - 9TO MOZYIb
IOwnra B H/Mz, JIeJICHHBIA Ha YIEIbHBIA BEC B H/™m® ; "MaKCHMAaJIbHBIN yHEITbHBIN
mpesen MPOYHOCTH Ha PacTsDKEHHE" - 9TO MaKCHMAIIbHBIN Tpe/ieN MPOYHOCTH Ha
pactsokenne B H/M?, eleHHBIH Ha yaenbHbIH Bec B H/MY).



5.1.2.

CraTuyecKue KOMIOHEHTHI
a) IToaAmMIMHUKY ¢ MATHUTHOM TOJIBECKOM:

CriernasibHO ~ TIpeHA3HAYEHHBIE WM TIOATOTOBJICHHBIE TOIIWITHUKOBBIE  Y3JIHI,
COCTOSIIIIME W3 KOJBIEBOrO MAarHWTa, TMIOJIBEHIEHHOTO B 00OWMe, cojepkaiei
nemndupyomyo cpexy. OOoiima wu3rotosisiercs u3 croiikoro k UFg marepuana
(cm. TIOSAACHUTEJIBHOE 3AMEYAHUWE k pasmeny 5.2.). Maraut COCIUHSETCS C
MOJIFOCHBIM HAKOHEYHWKOM WJIM BTOPHIM MAarHWTOM, YCTaHOBJIEHHBIM Ha BepXHEH
KpBITIIKe, OmucaHHOW B paszene 5.1.1.e). MarHutr MoxeT uMeTh (HOopMy KOJbIla C
COOTHOIIIEHHEM MEXJy BHEIIHUM W BHYTPEHHUM THAMETpPaMH, MEHBIIUM WM PaBHBIM
1,6:1. Marautr MOXXeT UMETh (GopMy, 0OCCIICUMBAIONIYI0O HAYATLHYIO IPOHUIIAEMOCTh
0,15Tu/m (120 000 enuau; CI'C) wunm OoJsiee, WM OCTATOYHYI) HaMarHHMYEHHOCTh
98,5% wim Gonee, WM MPOW3BEICHHE HHIYKIMH Ha MAKCUMAIbHYIO HANPSKEHHOCTHh
ot Gomee 80 kJ[x/M (107 T'e.3). Kpome 0OBIUHBIX CBOHCTB MaTepHala, HeoOX0qMMbIM
MpeIBapUTEIbHBIM YCIOBHEM SIBIISIETCS. OTPAaHWYCHHE OYEHb MAaNIbIMH JOIyCKaMHU
(menee 0,1 mm mmu 0,004 mroiima), OTKIIOHEHHS MAarHHUTHBIX OCEH OT TE€OMETPHUICCKUX
ocei nin odecreyeHre 0co00i TOMOIeHHOCTH MaTepHajia MarHuTa.

b)  IomgmunHuKK/ aeMidepsr:

CrienianbHO TIpeIHa3HAYCHHBIC MM TIOATOTOBIICHHBIC TOIIUITHUKH, COJICPIKAIIUE y3el
OCBH/YIIOTHUTENBHOE KOIBIIO, CMOHTHPOBaHHBIA Ha Jemrdepe. Ocb  00BIYHO
MpeJcTaBisieT cOOOH BaJl U3 3aKaJICHHOW CTall C OJIHUM KOHIIOM B (hopMe moirychepsl, 1
CO CpeIcTBaMM TOJICOCAMHECHMSI K HIDKHEH KPBIIIKE, OMMMCAaHHON B pasaene 5.1.1. ¢), Ha
npyroM. Ban, ogHaKo, MOXXET OBITh COCIUHEH C THAPOJUHAMUYCCKAM TOJIIUITHUKOM.
Kombiio wmmeer ¢dopmy Tabnerkn ¢ TonycQeprHuecKUM YIIyOJieHHEM Ha OJHOW
MOBEPXHOCTH. DTH KOMIIOHEHTBHI YACTO IMOCTABJISIFOTCS OTACIBHO OT JAeMiidepa.

c) MonekyaspHbIC HACOCHI:

CriernasibHO TIpeHa3HAYEHHBIE WJIM MOATOTOBJICHHBIE IFTMHAPHI C BHITOYCHHBIME HITH
BBIaBIICHHBIMH BHYTPH CIUpPaJbHBIMH KaHaBKaMH M C BBICBEPJICHHBIMH BHYTPH
OTBEpPCTHSIMH. THIOBBIMH pa3MepaMU ABISIOTCS CIEAYIOIINe: BHYTPEHHHH AUaMETpP OT
75 mm (3 mroiima) mo 400 mm (16 mrotimoB), TommmHa cTeHKH 10 mm (0,4 mroiima) wmm
Oojee, ¢ MIMHOM, paBHOW JuaMeTpy MM Oosbine.  KaHaBKH OOBIYHO HMEIOT
MPSIMOYTOJILHOE MOTIEpeUHOe ceueHue U rayouny 2 mm (0,08 mroiiMa) miu Oosee.

d) Craropsl ABUTATEIICH:

CrienianbHO MpeTHa3HAYeHHbIC WM TIOJTOTOBIICHHBIE CTATOPHI KOJBIIEBOW (HOPMBI aJist
BBICOKOCKOPOCTHBIX MHOTO(}a3HBIX TUCTEPE3UCHBIX (mm PEaKTHBHBIX )
JJIEKTPOJIBUTATENCH MTEPEMEHHOTO TOKA IS CHHXPOHHOM paboThI B YCIIOBUSAX BaKyyMa B
nuamazone gactor 600-2000 I'm m B mmamazone mormHOcTed 50-1000 BA.  Cratopsr
COCTOAT W3 MHOTO(a3HbIX OOMOTOK Ha MHOTOCIOMHOM JKEIIE3HOM CEpACYHHKE C
HU3KAMH TOTEPSIMU, COCTABJICHHOM W3 TOHKHX IUIACTHUH, OOBIYHO TONIUHON 2,0 MM
(0,08 mroiima) nmm MeHee.

e) Kopnyca/npueMHHKN HEHTPUPYTH

KomnoneHTsI, criennanbHO MpeaHa3HauYeHHbBIE WIIH MOATOTOBIEHHBIC IS pa3MeIIeHus B
HUX COOPKH POTOPHOM TpyOBI ra3oBod IHEHTpU(PYrH. Kopmyc COCTOMT U3 KECTKOTO
LUIMHAPA ¢ TOJMIIUHON cTeHku 10 30 MM (1,2 maroiima) ¢ IpPEU3UOHHO 00pab0TaHHBIMU
KOHI[AMH JUI1 YCTAaHOBKH TMOJIIMITHUKOB M C OJHAM WM HECKONBKUMH (hIaHIaMu s



5.2.

5.2.1.

MoHTaxa. (OOpaboTaHHBIC KOHIBI MApAICTBHBI JPYT APYTY W MEPHCHIUKYISPHBI
MIPOIOTIFHON ocH muiuHApa B mipeaenax 0,05 rpamyca ninu meHee. Kopmyc MOXeT Takke
MPEJCTABIATh COOOH KOHCTPYKIIWIO STYEHCTOrO THIIA JIJISl pa3MEIleHHS B HEM HECKOJIBKUX
poTOpHBEIX TPyO. Kopiryca M3roraBInBarOTCs U3 MaTepuanoB, Koppo3uecTorknx Kk UFg,
WJIH 3aIUIIAI0TCA TOKPBITHEM M3 TAKUX MaTepHajIoOB.

f) JloBymkm:

CriennasibHO TIpeHa3HAuYEHHBIE WM MTOATOTOBJIEHHBIE TPYOKH BHYTPEHHUM JHaMETPOM
1o 12 mm (0,5 mrotima) mst m3BnedeHus raza UFg u3 poTopHO# TpyOBI 110 METOIY TPYOKH
[Tuto (T.e. ¢ OTBEpCTHEM, HAMPABICHHBIM Ha KPYTOBOM IIOTOK Ta3a B POTOPHOU Tpyode, K
MIpUMEPY, MOCPEICTBOM M3THOa KOHIIA pagvaibHO PACIOIOKCHHOW TPYOKH), KOTOpPHIC
MO’KHO TIPUKPENHTH K IIEHTPAIbHON cHCTeMe H3BJIeUeHHs raza. 1pyOKu U3rOTOBJICHBI U3
MarepuayioB, kopposuecTokux kK UFg, WM 3allMIIAarOTCs TMOKPBITUEM W3 TaKHX
MaTepHasoB.

CneuuajnbHO TIpelHA3HAYEHHbIE WM TOATOTOBJIEHHbIE BCIOMOraTelbHbIE
CHCTEeMBbI,  00Opy/I0OBaHME W  KOMIOHEHTHI /IS  HMCHOJbL30BaHMSI  HA
ra3oueHTpugy:KHOii yCTAHOBKE M0 000TralleHUI0

BBOJHOE 3AMEYAHUE

BcrnoMoraTenbHble  CHCTEMBI, O0OpyJIOBaHHE | KOMIIOHEHTHI Ta30leHTpH]YKHON
YCTAHOBKH TI0 OOOTAIICHHUIO MPEICTABISAIOT CO00I CHCTEMBI YCTaHOBKH, HEOOXOIUMBIC
st mogaunn UFg B 1ieHTpU(yYTH, I CBA3M OTACHBHBIX MHEHTPU(DYT MEXITy CcOO0H ¢
LEeTb0  00pa3oBaHUS KacKaJoB (MM CTyIMeHEH), 4ToObl JOCTHYh 00JI€€ BBICOKOTO
oboramenus u u3Biedb "mpoaykr" u "xBocthl" UFg w3 neHTpudyr, a Takke
obopynoBaHue, HEOOXOJWMOE JUIs TPHBEICHUS B JCUCTBHE UEHTPUPYT WIH s
YIIpaBJICHUS] YCTAHOBKOM.

O6buHO UF¢ ricniapsieTcss W3 TBEPHBIX BEIIECTB, MOMENICHHBIX BHYTPH TOJOTPEBACMBIX
aBTOKJIaBOB, W IIOJaeTcsl B Ta3zoo0pasHoil (opme K meHTpudyram dUepe3 CHCTEMY
KOJUIEKTOPHEIX TpyOoIpoBoioB Kackana. "[Ipoaykt" u "xBoctel" UFg, mocTymaromniue u3
neHTpudyr B BHIEC Tra3000pa3HbIX IIOTOKOB, TAaKXKe MPOXOIAT UYEpe3 CUCTEMY
KOJUICKTOPHBIX TPyOOIPOBOJOB Kackaaa K XOJOTHBIM JIOBYIIKaM (paOOoTaroIuM TIpU
temmeparype okosio 203 K (-70°C)), rae oHM KOHAEHCUPYIOTCS U 3aTEM IIOMELIAIOTCS B
COOTBETCTBYIOIIME KOHTEHHEPHI JUIS TPAaHCIIOPTUPOBKH WM XpaHeHus. Tak Kak
YCTaHOBKA MO OOOTAI[EHHI0O COCTOUT W3 MHOTHX ThICSY LEHTPUQYT, COOpaHHBIX B
KacKaJipl, CO3JJAI0TCS MHOTOKMJIOMETPOBBIE KOJICKTOPHBIE TPYOONPOBOJBI KAacKaJlOB C
THICSTYAMHU CBApPHBIX [IBOB, IIPHYEM CXEMa OCHOBHOM YaCTH UX COCTMHEHU MHOT'OKPATHO
nopropsiercs. O00OpynOBaHUE, KOMIIOHEHTHI M CHCTEMBI TPYOOTIPOBOJIOB M3TOTOBIISIFOTCS
¢ coOIo/IeHNeM BBEICOKHUX TPEOOBaHMH K BAKYyM-TDIOTHOCTH U YHCTOTE OOPabOTKH.

CucreMbl mogayn/cucTeMbl 0TBoAA ""mpoaykTa' u "XBOCTOB"

CrnenmanbHO TpeAHa3HAYCHHBIC WM TIOATOTOBJICHHBIC TEXHOJIOTHYCCKUE CHCTEMEI,
BKJTIOYAIOIIHE:

MIATAIOIIHAE aBTOKJIABHI (MM CTAHITUH ), HCTIONB3yeMble 1t mogaun UF¢ B kKackampl

uenTpudyr npu gasnenud 10 100 kIla (15 ¢pyHT/KB. q10HM) ¥ IpU CKOpocTH 1 Kr/4
WM OoJiee;
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5.2.2.

5.2.3.

5.24.

necyOnuMaTophl (MM XOJIOJHBIC JIOBYIIKH), HCHOJIb3yeMble st BbiBeneHus UFg
u3 KackanoB npu gaBienud 10 3 klla (0,5 pyut/kB.motiM).  JlecyOaumaropbl
criocobub! oxnaxaarses 10 203 K (-70°C) u HarpeBathes 10 343 K (70°C);

cranuu "mpoaykta" uW "XBOCTOB", HWcHONB3yeMble mis mepemermenns UFg B
KOHTEHHEPHI.

OTa ycTaHOBKAa, OOOpYAOBaHWE W TPYOONPOBOABI ITOJTHOCTHIO H3TOTABIMBAIOTCS W3
croiikux kK UFg wMaTepwmasoB WM 3allUIIAIOTCS IMOKPHITHEM W3 HHX (CM.
[NOACHUTEJIBHOE 3AMEYAHUE x ganHOMy pa3ieny) ¢ COONIOACHHUEM BBICOKHX
TpeOOBaHMI K BaKyyM-IDIOTHOCTH U YUCTOTE OOPabOTKH.

ManmuHHbIE CUCTEMBbI KOJJICKTOPHBIX prﬁOl’lpOBOIlOB

CrnienianbHO TpeJHA3HAYCHHBIC WM IMOJIOTOBJICHHBIE CHUCTEMBI TPYOONPOBOIOB M
KOJJIeKTOpoB i yaepxkanust UFg BHyTpu HeHTpUQYKHBIX KackagoB. OTa ceTh
TPYOOIPOBOAOB OOBIUHO MPEACTaBIsCT co00i crucTeMy C "TpOHHBIM" KOJUIEKTOPOM, U
Kaxias neHTpudyra coenHeHa ¢ KaXIbIM U3 KojulekropoB. ClejoBaTenbHO, cxema
OCHOBHOW YacTH WX COCJAMHEHHS MHOTOKpaTHO moBTOpsiercs. OHa IOJHOCTBIO
m3rotaBiauBaercss u3 croiikux K UFg wmarepmanoB (cm. ITOSCHUTEJIBHOE
3AMEYAHUWE x nHactosmeMy pasneny) ¢ COONIOICHHEM BBICOKHMX TpeOOBaHUU K
BaKyyM-TUIOTHOCTH U YHUCTOTE 00pabOTKH.

Macc-cneKTpoMeTpbl/ucTOUYHUKY HOHOB 1151 UF¢
CriennasibHO TIpeAHa3HAYEHHBIE WM TOATOTOBICHHBIE MATHUTHBIE T KBAJPYIOIHHBIE
Macc-CIIEKTPOMETPBI, CIIOCOOHBIEC TPOU3BOIUTH MPSIMOI 0TOOP MPOO MOAaBaeMON MacChl,

"mponykTta" mwim "XBocTOB" M3 ra3oBbIX MOTOKOB UF¢ 1 o0namaromue MmoTHBIM HabOpoM
CIICAYIOIINX XapaKTEPUCTHUK:

1. Y enpHas pa3pemaromnas crocoOHOCTs o Macce cBoite 320;

2. ConepmaT HCTOYHUKH HOHOB, M3IOTOBJICHHBIC K3 HUXpOMa HJIKM MOHCIA HWIIN
3alMUIICHHBIC IMTOKPBITUEM M3 HUX, WM HUKCIWPOBAHHBIC,

3. ConeprxaT HOHU3AITMOHHBIC HCTOYHUKHU ¢ O00MOapIUPOBKO# 3JIEKTPOHAMU;

4. Copeprkat KOMJIEKTOPHYIO CUCTEMY, IPUTOIHYIO U H30TOITHOTO aHANIN3A.
IIpeodpa3oBaTesin 4acTOTHI

[IpeobOpa3zoBarenn 4YacTOTHI (Tak)K€ H3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CHEeNMaTbHO TpeJHAa3HAYCHHbIE WM MOATOTOBIIEHHBIE I TIHTAaHUS CTAaTOPOB
JIBUTATEJICH, OMNpeAeiacHHBIX B moamyHkre 5.1.2.d), WM YacTH, KOMIIOHEHTBI U

moAcOOpKKM Takux MpeobpazoBareneii YacTOThI, OONAamalOIMKe TOTHBIM HA0OpOM
CIICAYIOIINX XapaKTEPUCTHUK:

1. Mmuorodasubiii Beixo B auanazose ot 600 go 2000 I'i;
2. Bricokas crabuipHOCTH (co cTabunmu3anuei yacTotsl sry4mre 0,1%);
3. Huzkue Henmnelinbie nckaxeHus (Menee 2%);

4. Koaddumment noneznoro neiictust caoimre 8§0%.
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5.3.1.

5.3.2.

5.3.3.

I[NTOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE OOOPYyAOBaHWE BCTYHAaeT B HEMOCPEACTBEHHBIH KOHTAKT C
texHonornueckuM razom UFg unmm HemocpeacTBeHHO ympasisieT paboToil HeHTpudyr u
MPOXOXKACHUEM Tra3a OT UeHTpU(YTH K eHTpudyre U U3 Kackajaa B KacKa.

Kopposzuectoiikue k UF¢ Marepualibl BKIIOYAIOT HEPXKABEIOILLYIO CTajb, aJIOMUHHM,
ATIOMUHUEBBIE CIUTABBI, HUKEIb WU CIUIaBHI, conmepkamue 60% u 6onee HUKEI.

CneuuanbHoO MpeIHA3HAYEHHbIE WU MOATOTOBJIeHHbIE COOPKH U KOMIOHEHTHI JJIsI
UCNOJIB30BAHNUS NPHU Ta30au¢y3noOHHOM 0GoranieHun

BBOJHOE 3AMEYAHUE

IIpu razomuddy3noHHOM MeTOAE  pa3feiCHUs H30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHUECKOW COOpKOH SIBIISCTCSI CHEUUAIBHBIA TMOPUCTHIN Ta3oandy3HOHHBIH
Oapbep, TEIIOOOMEHHUK Ul OXJIAXKICHHs ra3za (KOTOpBIH HarpeBaeTcsi B Ipolecce
CKaTus), VYIUIOTHUTENBHBIE KIJAMaHbl M PETYJUPYIOLIME KIAMaHbl, a Takke
TpyOOTIPOBOEL. [lockonbky B TasoauPy3MOHHONH TEXHOJNOTHHM HCIOJIB3YETCS
mwectudropucteiii ypan (UFg), Bce oGopyzoBanue, TpyOONpOBOIABI W TOBEPXHOCTH
W3MEPUTENBHBIX NPUOOPOB (KOTOpbIE BCTYHAlOT B KOHTAKT C Ta30oM) JOJDKHBI
W3rOTaBIIMBAThCA U3 MATEpPHAaJiOB, COXpPaHSIOMMX cTabunbHOCTh npu KoHTakTe ¢ UFg.
lazopnddy3noHHas ycTaHOBKA COCTOMT M3 psAfa TAKMX COOPOK, TaK YTO MX KOJIUYECTBO
MOJKET OBITh BaXKHBIM ITOKa3aTeJIeM KOHEYHOTO MpeIHa3HAYCHUSI.

I'azogudgPy3nonnbie 6apbepbl

a) CrnenmanbHO TpeJHa3HAYCHHBIE WM TOATOTOBJICHHBIE TOHKHE, MOPHUCTHIC
¢ubTpel ¢ pazmepom nop 100-1000 ® (anrcrpem), Tommmuoi 5 mm (0,2 mroiiMa) win
MeHbllle, a i TpyO4yateix ¢opMm nuamerpom 25 MM (1 AroiiM) WM MeHbLIe,
W3TOTOBJICHHBIE U3 METAJUIMYECKHUX, IMOJMMEPHBIX WM KEpaMHUYECKHUX MaTepHalioB,
kopposuectorikux Kk UFg, u

b) CHCLMAIBHO TOATOTOBJACHHBIC COCIUHCHMS WM TOPOIIKH JUIS HM3TOTOBJICHHS
Takux GUIbTPoB. Takue COCAMHEHHS W IOPOIIKH BKJIFOYAIOT HUKEIb WJIH CILIABBI,
conepxarmme 60% wmm Ooyiee HUKENS, OKCH aTfoMUHUS Win ctoiikue K UF¢ moaHOCTRIO
(hTOpUpOBaHHBIE YTIEBOAOPOIHBIE OTUMEPHI ¢ YUCTOTON 99,9% wnnm Gonee, pazmepom
yactull, MeHee 10 MKM M BBICOKOH OJHOPOJHOCTBIO YaCTHI[ IO KPYIHOCTH, KOTOPBIC
CHELMAIBHO MOATOTOBIICHBI IS H3TOTOBJICHUS Ta3011u(Gy3HOHHBIX OaPHEPOB.

Kameps1 iugdysopos

CrnienanbHO TpeTHa3HAYCHHBIC WM TIOJTOTOBIICHHBIE TePMETUYHBIC IHIMHIPUICCKUE
cocyasl muamerpoMm Oosee 300 MM (12 mroiimoB) u mmuHOM O6osee 900 mm (35 mroiiMoB),
WIN TIPSMOYTOJBHBIE COCYJIbl CPABHUMBIX Pa3MepOB, UMEIOIINE OJWH BITyCKHOW M JiBa
BBIIIYCKHBIX HaTpyOKa, AUaMeTp KaKI0ro M3 KoTopbix Oonee 50 mm (2 aroiima), mmst
TIOMEMICHUS B HUX Ta301u(y3HOoHHBIX OaphepoB, M3TOTOBICHHBIE M3 cTOMKHX K UFg
MaTepHaIOB MM 3allUINCHHBIC TIOKPHITHEM U3 HUX, U MPeJHA3HAYCHHBIC /I YCTAHOBKH
B TOPU30HTAIBHOM W BEPTHUKAIHEHOM ITOJIOKEHHH.

Komnpeccops! u razonyBku

CriennasibHO TIpefHAa3HauY€HHBIE WM IOATOTOBJIICHHBIE OCEBBIE, IICHTPOOEKHBIE WU
00BEMHBIC KOMIPECCOPBI, WIH Ta30LyBKH C TIPOM3BOIUTENBLHOCTBIO HA BCoce 1 M*/MHH
win 6onee UFg u ¢ maBjaeHMeM Ha BBIXOJE 10 HeckoiabkuxX coTeH klla (100 ¢yHT/KB.
TIOWM), TIpeAHA3HAYCHHBIC JUISI JONTOBPEMEHHOW »JKciuryataruu B cpexe UFg ¢
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5.3.5.

54.

JJIEKTPOJIBUTATENIEM COOTBETCTBYIOIIEH MOITHOCTH WIIM O€3 HEro, a TaKKe OTJ/EIbHBIC
cOOpKH TaKWX KOMIIPECCOPOB W Ta30[yBOK. OTH KOMIPECCOPHI U Ta30JyBKH HMEIOT
riepenaz gaBieHus ot 2:1 g0 6:1 u uzroraBnmuBaroTcs U3 cToikux Kk UF¢ Marepranos wim
MOKPBIBAIOTCS] HMH.

YnjioTHenus BpallaIuxcd BaJ10B

CriennasibHO  TIpeAHAa3HAYEHHBIE WM TOJATOTOBIIGHHBIE BaKyyMHBIE VIUIOTHEHHS,
YCTaHOBJICHHbIE Ha CTOPOHE MMOJaYd M Ha CTOPOHE BBIXOAA [JIS YIJIOTHEHHS Baia,
COEIUHSIONIETO POTOP KOMIIpeccopa WIIM Ta30AyBKH C MPHUBOJHBIM JIBUTATENIEM, C TEM
9TOOBI 00ECTIeYNTh HAACKHYIO TepMETH3AIHIO, ITPEIOTBPAIIAIOIIYI0 HaTEeKaHWe BO3IyXa
BO BHYTPEHHIOIO KaMepy KoMIIpeccopa Wid ra3o4yBKu, koTopas HanoidHeHa UF,. Takue
VIUIOTHEHUsSI OOBIYHO MPOEKTUPYIOTCS Ha CKOPOCTh HaTeKaHWsl OyQepHOro raza MeHee
1000 cm’/muH (60 mroiiv’/mum).

TenoooMennuku niasa oxaaxkaenus UF,

CrnenianbHO npeHa3HaYeHHbIE 17001 MOJITOTOBJICHHBIE TETIO0OMEHHHKH,
W3rOTOBJICHHBIE U3 cTOWKHUX K UF¢ MaTepuanoB WM MOKPHITHIC UMU (32 HCKIIOUYCHHEM
HEpXKABCIOMIEH CTalli), WIM MEIbl0, WM JIOObIM COYETaHHEM OJTUX METaJUIOB H
paccurTaHHblE Ha CKOPOCTh HW3MEHEHHsS JAaBIICHHS, ONPEACISIONIEIO YTEUKy, MEHee
10 ITa (0,0015 pyut/xB. mroiiM) B uac npu nepenane gasinenus 100 k[la (15 ¢pyHT/KB.
TTIOUM).

CnennaibHO mNpelHAa3HAYEHHbIE MJIH NOATOTOBJIEHHBbIE BCIOMOraTejbHbIe
cUCTeMbl, 000pyJ0BaHMe W  KOMIOHEHTHI JUIA  HCHOJb30BAHUA  NPH
razoanggy3uoHHOM 000rameHun

BBOJHOE 3AMEYAHUE

BcrniomoraTenbHble CUCTEMBI, 000pY/IOBaHUE W KOMIIOHEHTHI JUIsl Ta30au((y3HOHHBIX
YCTaHOBOK IO OOOTAICHHIO TPEJICTABISIOT COOOW CHCTEMBI YCTAHOBKH, HEOOXOMMEIC
s nogaun UFg B razonuddy3rnoHHy0 COOPKY, U CBSI3U OTACIBHBIX COOPOK MEKIY
co0oif u o0pa3oBaHUs KacKaaoB (MU CTYMEHEH) ¢ IeJIbI0 IOCTEIECHHOIO JTOCTHKEHHUS
Oonee BBICOKOTO oboramieHuss W u3BIedeHHs 'mpoaykra" u "xBocroB" UFg m3
TG Py3MOHHBIX  KacKaJIoB. BBHIy  BBICOKOMHEPIIMOHHBIX  XapaKTEPUCTHK
nu¢Gy3HOHHBIX KacKaloB JF000C MpepbiBaHHE HUX PabOThI, OCOOCHHO HMX OCTAHOBKA,
MIPUBOIIT K CEepbe3HBIM TocheAcTBusAM.  CrnemoBarenbHO, Ha Tazomuddy3noHHON
YCTaHOBKE Ba)KHOE 3HAUCHHE WMEIOT CTPOTOE U MOCTOSHHOE TOJJEpKaHUE BaKyymMa BO
BCEX TEXHOJOTMYECKHX CHCTEMaxX, aBTOMAaTHYecKas 3allldTa OT aBapuii W TOYHOE
aBTOMATHYECKOE PETyIUPOBaHUE TOTOKA Tra3a. Bce 3T0 MpHBOAUT K HEOOXOAMMOCTH
OCHAIIICHUSI YCTAHOBKM OOJBIIMM KOJIHYECTBOM  CIICIMATBHBIX H3MEPUTEIBHBIX,
PETYIUPYIONINX U YIIPABISIONIAX CUCTEM.

O6bruHO UF¢ rictiapsiercst 3 IWIHHIPOB, TIOMENICHHBIX BHYTPU aBTOKIIABOB, U MOJACTCS
B Tra3oo0pa3Hoil QopMe K BXOJHBIM TOYKAM 4Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpybompoBooB kKackana. "Ilpomykt" m "xBocThl" UFg, mocTymarompe W3 BBIXOIHBIX
TOYEK B BHJE Ta3000pa3HBIX IOTOKOB, MPOXOAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOJOB Kackama JuOO0 K XOJOMHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
cTaHIusAM, rAe Tra3zoo0pasHpiii moTok UFg CKmkaeTcs W 3areM TIOMEIIaeTcs B
COOTBETCTBYIOIIME KOHTEWHEPHI JJISI TPAaHCIIOPTUPOBKH WM XpaHEHUs. I[OCKOJBKY
razoauddy3uoHHass ycTaHOBKa IO OOOTAIEHHIO WMEET OOJIBIIOE KOJUYECTBO
ra3oanpy3uoHHBIX COOPOK, COOpPaHHBIX B KacCKajbl, CO3Ial0TCSI MHOIOKHJIOMETPOBBIC
KOJIJICKTOPHBIE TPYOOTIPOBOJBI KACKAJOB C THICSYaMH CBApHBIX IIMBOB, NMPHYEM CXeMa
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54.1.

5.4.2.

5.4.3.

5.44.

5.4.5.

OCHOBHOW 4YacTH WX COCJAMHEHHA MHOTOKPATHO TIOBTOPSETCS. Ob6opynoBanue,
KOMITOHCHTBl M CHCTEMbI TPYOOIPOBOJIOB H3TOTOBISIFOTCS C COOJIOJICHHEM BBICOKUX
TpeOOBaHMH K BaKyyM-IDIOTHOCTH ¥ YHCTOTE OOPabOTKH.

CucreMbl mogayu/cucTeMbl 0TBOAA ""mpoaykTa' u "XBOCTOB"

CrenuaabHO TpEAHA3HAYCHHBIC WM TOATOTOBJICHHBIE TEXHOJIOTHMYECKHE CHCTEMBI,
crocoOHbIe padoTath npu gasienun 300 [a (45 GyHT/KB. AOMM) WM MEHEE, BKITFOYAs:

MHUTAIOIINE ABTOKJIABBI (MJIM CHUCTEMbI), HCIoJb3yembie st mogadu UFs B
ra3oauy3noHHbBIC KaCKabl;

necyOomMMaTophl (MIIM XOJIOJHBIC JIOBYIIKH), UCTOJIb3yeMbie it BbiBeneHus: UF
u3 ra30a1u(Hy3MOHHBIX KacKaI0B,;

cranuuu oxwkenus, rae UFs B razoo0OpasHoii ¢opMe M3 Kackaga CKMMAETCsA U
OXJTAKIAETCA J0 KHUIKOTO COCTOSTHHS,

cTaHuu "mpomykra' Wi "XBOCTOB", HCHOIb3yembie st nepememiennss UFg B
KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBOI0B

CrienanbHO TpeJHA3HAYCHHBIC WM IMOJIOTOBJICHHBIE CHUCTEMBI TPYyOONPOBOIOB W
CHCTEMbI KOJIEKTOpOB s yaepkanust UFs BHyTpu razoandy3noHHbIX KackaaoB. JTta
CeTh TPYOOMPOBOJOB OOBIYHO IPEACTABIIAET CO00M crcTeMy C "MBOMHBIM" KOJUIEKTOPOM,
TJIe KaXJas sueika COeJJMHEHA C KX IbIM U3 KOJUIEKTOPOB.

BakyymHuble cucTeMbl

a)  CrhenuaibHO NpENHA3HAYECHHbIC WM IOArOTOBJICHHBIC KPYIHBIC BaKyyMHbBIC
MarucTpaiy, BaKyyMHbIC KOJUIGKTOPHI M BaKyyMHbBIE HACOCHI MPOU3BOIMTEIHLHOCTBHIO
5 v /mun (175 Gyt /Mun) win Goee.

b)  BakyymHble HacoCHl, CIEIMaIbHO TpeIHA3HAUYCHHBIEC JUTS PabOThI B COJEpKAIIei
UFs armocdepe ¥ HU3rOTOBICHHBIC U3 AFOMHHUS, HUKENS WIH CILIABOB, COJAEPKAIINX
6osee 60% HUKeNS WU MOKPHITHIE UMUA. OTH HACOCHI MOTYT OBITh MJIM POTAIIMOHHBIMH,
WM TIOPITHEBBIMU, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTOYTICPOIHBIE YIUIOTHEHUS, a
TaKXKe B HUX MOTYT MIPUCYTCTBOBATh CHENUAIbHBIC pA00YNE )KUIAKOCTH.

CnenuajbHble CTOMMOPHBIC U PEryJiMpyroniue KiamnaHbl

CrienianbHO TpelHa3HAYCHHBIC WM IOJ'OTOBJICHHBIE PYYHBIC WM aBTOMATHYECKHE
CTOTIOPHBIC W PETYIUPYIONIUE KiIanaHbl CHIILGYOHHOTO THTIA, H3TOTOBIICHHBIC H3 CTOMKHX
k UF¢ marepuanos, nuamerpom ot 40 mo 1500 mm (ot 1,5 10 59 m1oiiMoB) 11 yCTaHOBKH
B OCHOBHBIX M BCIOMOTAaTEIbHBIX CHCTeMaX Tra30u((y3uOHHBIX YCTAHOBOK TIO
00OraIieHuio.

Macc-cneKTpoMeTpbl/ucTOUYHUKY HOHOB 1151 UF¢
CriennasibHO TIpeHa3HAYEHHBIE WM TOATOTOBJICHHBIE MAaTHUTHBIE T KBAJPYIOIHHBIE
MAacc-CIIEKTPOMETPBI, CIIOCOOHBIEC TPOU3BOIUTH MPSIMOI 0TOOP MPOO MOAaBaeMON MacChl,

"mpoaykTta" wim "XBocTOB" u3 Ta30BBIX OTOKOB UF4 1 o0mamaromue motHpIM HabopoM
CIICYIOIINX XapaKTePUCTHUK:
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5.5.

1. Y enpHas pa3pemaromnas crmocoOHOCTh o Macce cBoite 320;

2. Coz[epmaT HNCTOYHUKHN HOHOB, HM3IOTOBJICHHBIC K3 HUXpOMa HJIM MOHCIA HWIIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHEBIC,

3. Coneprxat HOHN3AITNOHHBIC HCTOYHUKHU ¢ O0MOapINPOBKO# 3JIEKTPOHAMU;
4. Conepxat KOJJICKTOPHYIO CUCTEMY, IIPUTOTHYIO JIJIsl H30TOITHOTO aHAJIN3A.
MMOSACHUTEJIBHOE 3AMEUYAHUE

[lepeunicieHHOE BBIIIE OOOPYIOBAaHWE BCTYMAaeT B HEIMIOCPEICTBEHHBIH KOHTAKT C
TexHoyiormdecknM razoM UFg, 100 HEmoCpenCTBEHHO PETyJIHPYET MOTOK B Ipemeriax
Kackama. Bce MOBEpXHOCTH, KOTOPBIE BCTYIAIOT B KOHTAKT ¢ TEXHOJOTHUECKHM Ta30M,
LIEJIMKOM HU3TrOTaBIMBalOTCs U3 cToikux k UFs MaTepranoB uin nokpbiBatoTcs UMH. JIJist
LeeH pas3/ieoB, OTHOCAMUXCA K ra3oaud@y3MoHHBIM YCTPOMCTBaM, MaTEPHAJIbI,
koppo3uecToiikue kK UFg, BKIIOYAIOT HEPXKABEIOIIYIO CTallb, AJIIOMUHUMN, aTIOMUHUEBBIE
CIUIaBBI, OKCH]T aJTIOMHUHIS, HUKEIh WM CIUIAaBHI, copepxariue 60% umu 6oee HUKENS, a
Take croiikue K UFg moaHOCThIO GTOpHPOBaHHBIC YTIECBOAOPOIHEIC TIOTUMEPHI.

CnenMajbHO NMpeAHA3HAYEHHbIE WJIH MOATrOTOBJIEHHbIE CHCTEMbI, 000PYJAOBaHUE H
KOMIIOHEHTBHI I  HMCHOJB30BAHMST HA  YCTAHOBKAX  a’pPOAMHAMHUYECKOIO
o0orameHus

BBOJHOE 3AMEYAHUE

B mporeccax a’pogmHaMuUdecKoro oboramenus cMech razoobpasnoro UFg m merkoro
raza (BOIOpPOX WM TEIHI) CKUMAeTCd W 3aTeM IMPOITyCKAaeTCs dYepe3 pasfelsionIne
JJIEMEHTHI, B KOTOPHIX HM30TOIHOE Pa3/IEICHHE 3aBepIIaeTCs MOCPEICTBOM IOITyUEHUS
OONBIINX TIEHTPOOSKHBIX CHJI 0 TEOMETPHH KPHUBOJIMHEHHOW CTEHKH. Y CIICIIHO
pa3paboTaHbl J[Ba Mpolecca 3TOTO THIA: TIPOIECC COMJIOBOTO PAa3JENCHUs] U TPOIECC
BUXpeBoil TpyOku. Jlnsg 000OMX MpoIeccoB OCHOBHBIMH KOMITIOHEHTaMH KackKaja
paszeneHus ABISIOTCS MUIMHIPHYECKHUE KOPIyca, B KOTOPBIX pa3MeIIeHbl CIeIHalbHbIe
pas3jenuTeNbHbIe DJIEMEHTHI (COTUIa WIIM BUXPEBBIE TPYOKH), Ta30BBIE KOMITPECCOPHI H
TEIUIOOOMEHHUKH Ui yHaJleHHs o00pasyromerocs TMpH CKaTHH  TeIlla. st
A’pPOJIMHAMHYECKUX YCTAHOBOK TpeOyeTcsi NENbId psi TaKuX KacKaJloB, TaK YTO HX
KOJIMYECTBO MOXKET CIYXXUTh BaXXHBIM yKa3aTelleM KOHEYHOTO MCIIOh30BAHNS.
ITockonbky B aspoauHamMuyeckoMm Impoiecce ucrnonabdyercs UFg, MOBEpXHOCTH BCETo
obopynoBaHus, TPYOOIIPOBONOB M H3MEPHUTEIBHBIX MPHOOPOB (KOTOPHIC BCTYIAIOT B
KOHTakT C Ta30M) [OJDKHBI HM3TOTABIMBATHCS W3 MaTepHajoB, COXPAaHSIIOIINX
yCTOHYMBOCTD Npu KoHTakTe ¢ UFg.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[lepeuriciieHHBIE B HACTOSIIEM pasjeiie dJIEMEHTHl BCTYNAIOT B HEMOCPEICTBEHHBIN
KOHTaKT ¢ TexHoJormdeckuM razoM UF¢ mmbo HEMmoCpencTBEHHO PEryIHupyIOT MOTOK B
mpeaenax — Kackaja. Bce moBepxHOCTH, KOTOpPBIC BCTYHMAlOT B KOHTAKT C
TEXHOJOTUYECKHUM Ta30M, IEIUKOM HU3roTaBiuBaroTcs u3 croMkux k UFg maTepuanios,
WJTU 3aIHIICHBI MIOKPHITHEM W3 TaKUX MaTephayioB. s 1enei pasjena, OTHOCSIIETOCS
K 2JIEMCHTaM a’pOIMHAMHUYECKOTO oOorarieHus, Kopposuecroiikue k UFg marepuaisl,
BKJTIOYAIOT MEb, HEPXKABCIOIIYIO CTajb, ATIOMHHHHA, aJIOMHHHEBBIC CIUIABBI, HUKEIH
WU CIUIaBHI, coAepikamtue 60% wimm 6omee HUKENsI, a Takke cTokne K UFg momHOCTRIO
(hTopupoBaHHBIC YTIICBOJOPOIHBIC TTOIUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

Pa3zgeauresbHble comia

CrienManbHO TIpeHA3HAYCHHBIE WM TIOJTOTOBIICHHBIC pa3JeNUTEIbHBIC COTUIA U HX
cOopku. PaznmenurenbHble COMIIA COCTOST W3 INENEBUAHBIX H30THYTHIX KaHAJlOB C
pamuycoM u3ruda menee 1 mm (06praHO oT 0,1 mo 0,05 MMm), koppo3uecToikux Kk UFg, u
HUMEIOIUX BHYTPEHHIOK PEXYIIYI0 KPOMKY, KOTOpas pasieliseT MPOTEKAIOIUi uepes
COTLIO Ta3 Ha NBe (ppaKiTum.

Buxpessbie TpyOKH

CrienianbHO TIpeHA3HAYCHHBIC WIIM TOATOTOBIICHHBIE BHUXPEBbIC TPYOKH W UX COOPKH.
BuxpeBple TpyOKHM HMEIOT IWIMHAPUYECKYIO HIM  KOHycooOpasHyio  (opmy,
W3rOTOBJICHBI U3 Koppo3uecToikux k UFs MaTepranoB v 3alWIIEHBl MOKPBHITHEM U3
TAaKUX MaTepuaioB W uUMeroT auamerp oT 0,5 cM 110 4 cM TpPU OTHONICHWHW JJIUHBI K
muamerpy 20:1 wmimm MeHee, a Tak)Ke OJHO WM OOJBINEe YHCIO TAHTCHIIMATBHBIX
BXOJIHBIX OTBepcTHil. TpyOKH MOTYT OBITH OCHAIEHBI OTBOJAMH COIUIOBOTO THIIA Ha
OJTHOM HJTH Ha 00OMX KOHIIaX.

[NTOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenbHBIN ra3 MOCTYNAET B BUXPEBYIO TPYOKY 1O KacaTeIbHOMN ¢ OJIHOTO KOHIIA WIIH
Yyepe3 3aKpy4MBAIOIINE JIOTATKY WIN Yepe3 MHOTOYUCIICHHbBIC TAHTCHIIMAIBEHBIC BXO/IHbIC
OTBEPCTHS BJIOJH TPYOKH.

Kommnpeccopsbl 1 razogyBku

CrieruasibHO TIpeTHA3HAYCHHbIE WM TIOJTOTOBIIEHHBIE OCEBBIEC, IEHTPU(YKHBIE WU
00BEMHBIE KOMIIPECCOPBI MM Ta30yBKH, M3TOTOBJICHHBIC M3 KopposuecToHknx K UFg
MaTepuaioB, WIH  3aIUIIeHHBIE MOKPBITHEM W3  TaKUX  MaTepHaloB,
TIPOM3BOIUTENEHOCTBIO Ha BXoje 2 M/MuH uim Gonmee cmecn UFg u Hecymero rasa
(BOTOPOT WITH TEITHA).

MMOACHUTEJIbBHOE 3AMEUYAHUE
Takue KoMIpeccopsl U Ta30yBKH OOBIYHO UMEIOT Tiepernan qasiaeHus ot 1,2:1 go 6:1.
YniorHeHus Bpamamoumxcs BajoB

CriernasibHO TIpeHA3HAYEHHBIE WM IIOATOTOBJICHHBIE YIUIOTHEHHS BpPALIArOIINXCS
BaJIOB, YCTAHOBJICHHbBIE Ha CTOPOHE MOAAaYy U Ha CTOPOHE BBIXO/A JJIS YINIOTHEHUS Baa,
COEIUHSIONIETO POTOP KOMITPECCOpa MM POTOP Ta30IyBKH C MPUBOIHBIM JIBUTATENEM, C
TEM 4YTOOBI O00ECHEeUUTh HAJCKHYIO TEePMETH3AIUI0, IPEJOTBPANIAIONIYI0 BBIXOJ
TEXHOJOTHYECKOTO Tra3a WM HaTeKaHWEe BO3[AyXa WM YIUIOTHSIOMIETO Tra3a BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa MM Ta30yBKH, KoTopas 3anojHeHa cmechio UFg u
HECYIIETO Tasa.

Temi000MeHHUKH JJIA OXJVIAKICHUSA ra3a
CHCI_II/IaJIBHO npE€aAHa3Ha4YCHHBIC nJm IIOATOTOBJICHHBIC TCHHOO6MCHHI/IKI/I,

W3TOTOBJICHHBIE M3 Koppo3uecToknx K UFy MarepranoB win 3aliuiieHHbIe TTOKPBITHEM
13 TaKUX MaTepHasoB.
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5.5.6.

5.5.7.

5.5.8.

5.5.9.

KO)KyXl/I pasacjasaioumx 3JICe MCHTOB

CrnenmanbHO TIPeIHA3HAYCHHBIE WM  TOATOTOBJICHHBIE KOXYXH  Pa3IeiISIONINX
AJIEMEHTOB, N3TOTOBIICHHEIE M3 KOPPO3uecTONKNX K UF¢ MaTepranoB mim 3auIEHHBIX
MTOKPHITHEM W3 TaKUX MaTEPHAJIOB, NI TIOMEIICHHS B HHUX BHUXPEBBIX TPYOOK WIIH
pa3IeTUTENbHBIX COTIET.

[MTOACHUTEJIBHOE 3AMEYAHUE

3TH KOXXYyXU MOTYT MPEICTABIATh COOON IMUIMHAPHYECKHE Kamephl TUaMeTpoM Ooliee
300 mm 1 mmuHOM 6ostee 900 MM MITH TIPSIMOYTOJIBHBIE KaMEPhl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITh TpEJHAa3HAYEHBI JJIi YCTAHOBKH B TOPH30HTAJIBHOM WIIH BEPTHUKAILHOM
MOJIOKCHUH.

CucreMbl mogayn/cucTeMbl 0TBOAA ""NpoaykTa' M "XBOCTOB"

CriernasibHO TIpeTHa3HAYEHHbIE WJIM TOATOTOBJICHHBIE TEXHOJIOTHYECKUE CHCTEMBI HITH
o0opymoBaHue AJs1 000TaTUTENBHBIX YCTAHOBOK, M3TOTOBIIEHHBIE U3 KOPPOZUECTOMKIX K
UF¢ MaTtepuaioB win 3alIUIEHHBIX TOKPHITHEM U3 TAKUX MAaTEPHAJIOB, BKIIIOYAIOIITHE:

a)  TIHTAIOIIME aBTOKJIABBI, ME€YM WM CHCTEMBI, UCHONb3yeMble Jutst monaun UFg ams
rporiecca 0OoTaIeHS;

b)  mecyOaumaropbl (WX XOJIOAHBIC JIOBYIIKH), HCIIOJb3yEMbIC IS BBIBSACHUS
Harperoro UFg u3 nporiecca oboraimeHus JJisl TOCJIEAYIONIEro TepeMeleHus;

c) CTaHITUU OTBEPKICHHUS WU OXKIDKCHHS, WCIOIb3yeMble i BhIBeneHus UFg u3
nporiecca oborameHus myTeM ckatus U nepeBoaa UFg B JKUIKYIO WIH TBEPIYIO

popmy;

d) cTaHuu "mpomykra" Wi "XBOCTOB", HWCHOIb3yembie it nepememiennss UFg B
KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBOI0B

CriernasibHO  TIpeHA3HAYEHHBIE WJIM TIOATOTOBJICHHBIE CHCTEMBI KOJJIEKTOPHBIX
TpyOOIIPOBOZIOB, HM3TOTOBJICHHBIE W3 Koppo3uecTokux K UFs wMaTepmamoB wimm
3al[UIIEHHBIE TOKPBITHEM W3 TaKUX MarepuaioB, st yaepxanms UFg BHyTpm
AdPOAMHAMUYIECCKUX KacKaJoB. JTa CETh TPYOOIPOBOIOB OOBITHO MPEIACTABISACT COOO0M
cucTeMy C "IBOWHBIM" KOJUICKTOPOM, TA€ KaXKIbIM KacKaj WX Tpylma KacKaaoB
COEIMHEHBI C KaKIBIM M3 KOJUIEKTOPOB.

BaKyyMHble CHUCTEMbI H HACOCHI

a) CrenmanbHO TIpeTHAa3HAYCHHbIE WM IOATOTOBJICHHBIE BAaKyyMHBIE CHCTEMBI,
TIPOM3BOIUTENLHOCTEI0 HA BXOJE 5 M'/MHH WIM 6ojee, COCTOSIINE M3 BaKyyMHBIX
MarmcTpaliei, BAKyyMHBIX KOJUIEKTOPOB M BAKyyMHBIX HACOCOB, U MPEAHA3HAYEHHBIE /IS
pabots! B comepxammx UF4 ra3oBeIX cpemax.

b)  BakyymHbIe HacoCHI, CIEIMANbHO NpEAHA3HAUYCHHBIC WU TOATOTOBICHHBIC JUIS
pabotsl B comepxkamux UFg ra3oBBIX cpegax W M3TOTOBJICHHBIE W3 KOPPO3UECTOMKUX K
UFs MaTepraioB Wiy 3allUIIEHHBIX MOKPHITHEM M3 TaKUX MaTepuasioB. B 3Tux Hacocax
MOTYT HCIOJBh30BaThCSI (DTOPHCTO-YTIIEPOIHBIC YIUIOTHEHHSI W CIIEIHabHbIE padodne
KHUIKOCTH.
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5.5.10.

5.5.11.

5.5.12.

5.6.

CnenuajbHble CTONMOPHBIC U PEryJiMpyroniue KiaanaHbl

CriertnanbHble TpeAHAa3HAYEHHBIE WM MOATOTOBJICHHBIE PyYHBIE WM aBTOMATHYECKHE
CTOTIOPHBIE W PETYJIHPYIOIKE KIanmaHsl CHIB(QOHHOTO THIA, HW3TOTOBJICHHBIE U3
koppo3uecToikux kK UFg MaTepwyioB WM 3alllUIEHHbIE TIOKPHITUEM U3 TaKHX
marepuanoB, aumameTrpomM ot 40 mo 1500 MM IS MOHTaXka B OCHOBHBIX U
BCIIOMOTaTEIBHBIX CHCTEMaX YCTAaHOBOK a3pPOAMHAMHYECKOTO 000TameHusl.

Macc-cneKTpoMeTpbl/ucTOUYHUKY HOHOB 1151 UF¢

CriennasibHO TIpeHa3HAYEHHBIE WM TOATOTOBJICHHBIE MAarHUTHBIE T KBAIPYTOIHHBIE
MAacc-CIIEKTPOMETPBI, CIIOCOOHBIEC TPOU3BOIUTH MPSIMOI 0TOOP MPOO MOAaBaeMON MacChl,
"mpoxykTta" mwin "XBocTOB" M3 ra3oBbIX MOTOKOB UF¢ 1 o0namaromue MmoTHBIM HabOpoM
CIIEIYIOINX XapaKTePUCTHK:

1. YaenpHas pa3pemaronas crocoOHOCTs o Macce cBoite 320;

2. ConepmaT HCTOYHUKHN HOHOB, HM3IOTOBJICHHBIC K3 HUXpOMa HJIM MOHCIA HWIIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHEBIC,

3. ConeprxaT HOHU3AITMOHHBIC HCTOYHUKHU ¢ O0MOapIPOBKOH 3JIEKTPOHAMU;
4. Conepxat KOJJICKTOPHYIO CUCTEMY, IIPUTOTHYIO JIJIsl HF30TOITHOTO aHAJIN3A.
Cucrembl otaenennss UFg oT Hecyliero raza

CrienianbHO TpeHa3HAYCHHBIE WM TIOATOTOBICHHBIC TEXHOIOTHYECKUE CHUCTEMBI IS
otnenenus UFq ot Hecymiero raza (Boaopoza WA TEIHs).

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI TIpeAHa3HAYCHBI I COKpamieHus coaepxanus UFg B HecymeM rase 1o
OJTHOHM YacTH Ha MUJUIMOH WJIM MEHEE W MOTYT BKIIIOUATh Takoe 000pyIoBaHHUE, KakK:

a)  KpUOTCHHBIC TEIUIOOOMEHHUKH W KpPUOCEMapaTrophbl, CIIOCOOHBIE CO3/aBaTh
temmeparypsl -120°C wiu MeHee, Win

b)  OJOKHM KPHOI€HHOIO OXJIAXKAEHHUS, CIIOCOOHBIE CO3aBaTh TEMIIEPATYPHI
-120°C wnu MeHee, wiu

c) OJIOKH pa3IeIUTENBHBIX COIEN WJIM BHXPEBBIX TPyOOK mist otmeneHuss UFg oT
HECYIIIETO ra3a, Win

d)  xomomusie noBymku UFg, ciocoGHbIe co3aaBath Temmeparypsl -20°C win MeHee.

CnennajbHO NpeAHA3HAYEHHbIE WJIH MOATrOTOBJIEHHbIE CHCTEMbI, 000PYAOBaHUE H
KOMIIOHEHTBI [IJIi MCHOJIb30BAHMA HAa YCTAHOBKAX XHMHYECKOro O0OMeHa WJIM
HOHOOOMEHHOTI0 000raleHus

BBOJHOE 3AMEYAHUE

HesnauntenpHOe pasznuune H30TONOB YypaHa IO Macce NPUBOIUT K HEOONBIIUM
W3MEHEHUSIM B PABHOBECHH XHMHYECKHX PEAKIHi, KOTOPBIE MOTYT HCIOJIB30BaThCS B
KadecTBE OCHOBBI ISl pa3[eNeHUs] M30TOIOB. YCIIENIHO pa3paboTaHO JBa IpoLecca:
KUIKOCTHO-KUAKOCTHBIA XUMUIECKUH OOMEH U TBEPIO-)KHIKOCTHEIN MOHHBIN OOMEH.
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5.6.1.

5.6.2.

B mporecce KHAKOCTHO-KHJIKOCTHOTO XHUMHYECKOTO OOMEHa B MPOTHBOTOKE
MPOMCXOJUT B3aMMOJICHCTBUE HECMEIIMBAIOMIUXCS OKUAKMX (a3 (BOJHBIX WIH
OpPraHUYeCKUX), YTO TMPUBOJUT K dPPEKTY KACKATUPOBAHUS THICSY CTAJMHA Pa3lCICHUS.
Bonnas daza cocTout u3 xiopuaa ypaHa B pacTBOPE COJSIHOM KUCIIOTBI, OpraHWdecKas
da3za COCTOMT W3 OKCTpareHTa, COJICPKAIlero XJIOPUA YypaHa B OpraHHYECKOM
pactBoputene. KoHTakTHBIMH (DMIIBTPAMHU B pa3IeIMTEIBHOM KacKajle MOTYT SIBJISTHCS
KHUJIKOCTHO-)KUKOCTHBIE OOMCHHBIC KOJIOHHBI (TaKkue, KaK WMITYJIbCHBIE KOJIOHHBI C
CETUATBIMH TapeNKaMH) WM KUIKOCTHBIE NEHTPU(YKHbIE KOHTAKTHbIC QUIbTphL. Ha
000HX KOHIIAX Pa3/IeNUTENLHOTO Kackaja B IeJsIX oOecredeHus: peduirokca Ha KaxX oM
KOHIIE HEOOXOIWMBI XHMHYCCKHE TIPEBpaIIeHUs (OKHUCICHHE W BOCCTAaHOBIICHHUE).
'maBHas 3ajada KOHCTPYKIIMM COCTOUT B TOM, YTOOBI HE JOMYCTHTh 3arps3HCHHS
TEXHOJIOTHYECKHUX TIOTOKOB HEKOTOPBIMH HWOHAMH METANIOB. B CBs3W ¢ 3TUM
UCTONB3YIOTCS  IUIACTHUKOBBIE, IOKPHIThIE  IUIACTHKOM  (BKJIIOYash TNpPUMEHEHHE
(TOPUPOBAHHBIX YTIIEBOJOPOIHBIX MOIUMEPOB) W/WIIM MOKPBITBIE CTEKIOM KOJOHHBI U
TpyOOIIPOBOIBI.

B TBepmo-KMIKOCTHOM HOHOOOMEHHOM TIporecce oOorameHHe  JOCTHUTAeTCs
MOCPEACTBOM  afCcOpOLUU/AecopOlMd  ypaHa Ha CHCHHMAIbHOW, OYeHb OBICTPO
NEHCTBYIONICH HOHOOOMEHHOM cMoJie WM ajacopOeHTe. PacTBop ypaHa B COJSTHOU
KHCIIOTE W JpYTHe XHUMHYECKHE PEareHThl MPOITyCKAIOTC dYepe3 UWIMHIPHYECKUE
oboraTHTENIbHBIC KOJIOHHBI, COJICpKalllie YIUIOTHEHHbIe clion ajacopbenta. s
MOJIepKaHus HETMPEPHIBHOCTH Tpoliecca HeoOxoauMa cuctema pedirokca B IEIsX
BBICBOOOJKIICHHSI ypaHa M3 aJcopOcHTa 00paTHO B XKHIKHH MOTOK, C TEM YTOOBI MOXKHO
ObU10 coOpath "mpoaykT' W "XBOCTHI". OTO MOCTHraeTCs IIyTEM HCIIOJIb30BaHUS
MOJIXOIAIINX XUMHUECKUX PEareHTOB BOCCTAHOBIICHHS/OKUCIICHHSI, KOTOPBIE TIOJTHOCTHIO
pETeHEepHUPYIOTCS B Da3AEiIbHBIX BHEIIHUX IMETIIX W KOTOpPblE MOTYT YacTUYHO
pEereHepupoBaThCcd B CaMUX HM30TOMHBIX Pa3JENUTENbHBIX KOJOHHAX. llpucyrcTBue B
npoliecce TOPSYUX KOHIEHTPHUPOBAHHBIX PACTBOPOB COJITHOW KHUCIOTHI TpeOyeT, 4ToObI
00opyZi0BaHNe OBUIO M3TOTOBIICHO M3 CHEINUATBHBIX KOPPO3UECTONKUX MATEPUAIOB WITH
3aIUIIEHO MOKPBITHEM U3 TAKUX MAaTepPHAIIOB.

KuaKoCTHO-KUAKOCTHBIE 00MeHHbIE KOJTOHHBI (XUMUYeCKHii 00MeH)

[IpoTHBOTOYHBIE  KHJIKOCTHO-)KUAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMMEIOIIHE
MEXaHWYEeCKU CHJIOBON BBOX (T.. MMITYJIbCHBIE KOJOHHBI C CETYaTHIMH TapelKaMH,
KOJIOHHBI C TapelKaMH, COBEPIIAIOIIMMHU BO3BPATHO MOCTYMHATEIbHBIE IBIKEHUS, U
KOJIOHHBI C BHYTPEHHUMHU TYpOMHHBIMH CMECHUTEISIMHU), CHEIMaIbHO MpeIHa3HauYCHHBIE
WIH TOATOTOBIIEHHBIE [UIsi OOOTalleHWs YypaHa C HCHOJb30BAaHHEM IIpoliecca
XUMHYECKOTOo oOMeHa. [l KOpPO3MOHHON YCTOWYMBOCTH K KOHIICHTPHUPOBAHHBIM
pacTBOpaM COJISTHOM KHCIIOTHI 3TH KOJIOHHBI ¥ MIX BHYTPEHHHE KOMIIOHEHTHI H3TOTOBJIEHBI
W3  TOAXOMAINIMX  IUIACTHKOBBIX  MaTepualioB  (TakMX, Kak  (TOpUpOBAHHBIC
YTIIEBOIOPOAHBIE TONMMEPHI) WM CTEKJa WJIM 3allUIIEeHBl IOKPBHITHEM H3 TaKHX
MarepuanoB. KOJOHHBI CIpOEKTHPOBaHBI Ha KOpoTkoe (30 CeKyHHI WM MEHEee) BpeMs
MIPOXOXICHUS B KacKase.

HenTpudyxHbie KUIKOCTHO-KMIKOCTHbIE KOHTAKTHbIe (PUILTPbI (XUMHYECKHH
00MeH)

HentpudyxHpie  KHUIKOCTHO-KUIKOCTHBIE  KOHTaKTHBIE  (QUIBTPBI,  CIEIUAILHO
MpeIHa3HAYeHHbIE WM TMOATOTOBJIEHHBIC JJI OOOTAIleHWsl ypaHa C HCIIOJIb30BaHUEM
mpolecca XMMHYECKOTO OOMeHa. B Takumx KOHTaKTHBIX (MIBTpax HCIONb3YeTCs
BpallleHue ISl MOJydeHUs] OpraHMYeCKUX W JKUIKHAX MOTOKOB, a 3aTEM LEHTPOOEKHas
cuma s pasaenenus $as.  Jad KOpPO3HMOHHOW CTOMKOCTH K KOHIICHTPHPOBAHHBIM
pacTBopaM  COJITHOW  KHCJIOTBI ~ KOHTaKTHbIE  (QUIBTPHl  M3TOTABIMBAIOTCS W3
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5.6.3.

5.6.4.

COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepualioB  (Takux, Kak (TOpUpOBaHHBIC
YTJIEBOJOPOIHBIC TIOJMMEPHI) WM TOKPBIBAIOTCS UMH WU CTEKIoM. [leHTpudyxHbIe
KOHTaKTHBIC (UIBTPHI CIPOSKTHPOBAaHB Ha KOopoTkoe (30 cekyHI Wi MeHee) BpeMs
MPOXOXKJICHUS B KacKaJe.

CucrteMbl 1 060py/I0BaHMeE 1JI BOCCTAHOBJIEHHUS YPaHa (XUMHYeCKHii 00MeH)

a) CriertnanbHO MpeTHa3HAYCHHbIE WA MOJITOTOBIIEHHBIE TYEHKU
JNEKTPOXUMHUYECKOTO BOCCTAHOBICHHS JUIS BOCCTAaHOBJICHHS YpaHa U3 OJHOTO
BaJICHTHOTO COCTOSIHHSI B APYyroe Ajsi oOOTalleHrs ypaHa ¢ MCIOJIh30BaHHEM IpoIliecca
XHUMHYECKOTO  OOMeHa. Marepransl  S9€eK, HaxOIAMHecs B KOHTaKTe C
TEXHOJIOTHYECKUMHU pacTBopamu, JIOJKHBI OBITH KOPPO3UECTONKUMHU K
KOHIIEHTPUPOBAHHBIM PACTBOPAM COJITHOU KHUCIOTHI.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Katomuerii oTcek sUelkM JOMKEH OBITh CHPOCKTHPOBAH TaKUM 00pa3oM, dYTOOBI
MPEJOTBPATUTh TMOBTOPHOE OKUCICHHE ypaHa 10 0Ooyiee BBHICOKOTO BaJICHTHOT'O
cocrossHus.  Jlns ynepxkaHus ypaHa B KaTOJHOM OTCEKe SYEHKa MOXET HWMETh
HETMpPOHUIIAeMYI0 uadparMeHHyI0 MeMOpaHy, HW3TOTOBICHHYIO U3 CHEIHAILHOTO
KaTHOHHO-OOMEHHOTO MaTepuana. KaToa COCTOMT W3 COOTBETCTBYIOIIETO TBEPIOTO
MPOBOJTHHKA, TAKOTO, KaK rpadur.

b) CrennanbHO TpeAHA3HAUCHHBIC WUIM TOMTOTOBJICHHBIC CHUCTEMBI IS U3BIICUCHUS
U™ us OPTaHUYECKOTO TIOTOKA, PEryJIUPOBAHMS KOHIICHTPAIUA KHUCJIOTHI W IS
3aOJTHEHUS SUYCCK DIEKTPOXMMHUYECKOTO BOCCTAHOBJICHHS HA IIPOU3BOJICTBECHHOM
BBIXOJIE KacKaza.

MMOACHUTEJIbBHOE 3AMEUYAHUE

DTH CHCTEMBbI COCTOAT M3 06OPYIOBAHMS SKCTPAKIMH PacTBOpPUTEIeM i otronkn U™
W3 OpraHWYecKOro IMOTOKa B JKUJIKHH pacTBOp, OOOPYIOBaHWS BBIAPUBAHHS H/WIIH
Jpyroro o0OpyMOBaHUS JUISI JOCTHXKCHUS PETYIUPOBKH W KOHTPOIS BOJOPOJHOTO
mokaszarensi, W HAcOCOB HIM JIPYTHX YCTPOWCTB I€pEHOCa JUIS 3aIllONHCHHUS SUeeK
AIIEKTPOXUMHUYECKOTO BOCCTaHOBJICHUS. OCHOBHAS 3a/1a4a KOHCTPYKIIUH COCTOHUT B TOM,
4ToObl M30€XKaTh 3arps3HEHUS TOTOKA JKUAKOCTH HOHAMU HEKOTOPHIX METaJUIOB.
CrnenoBaTtenbHO, T€ YacTH OOOPYIOBAaHUSI CUCTEMBI, KOTOPBIC HAaXOMAATCS B KOHTAKTE C
TEXHOJIOTHYECKUM ITOTOKOM, H3TOTABIMBAIOTCS W3 COOTBETCTBYIONIMX MAaTEPHAIIOB
(Takmx, Kak CTeKJII0, (TOPUPOBAHHBIC YTIJICBOJOPOIHBIC IOJIMMEPHI, CyIbdaT
nonudeHuna, cynbQoH nonuddrupa U NPOINUTAHHBIA CMOJION IpaduT), WK 3allUIICHBI
MOKPBITUEM U3 TAKMX MATEPUAIIOB.

CucreMbl NOATOTOBKH MUTAHUS (XUMHUYECKH 00MEH)

CriernasibHO TIpeHA3HAYEHHBIE WM IIOATOTOBJICHHBIE CHCTEMBI JISI TPOU3BOJCTBA
MUTATENFHBIX PAacTBOPOB XJIOPHJA YpaHa BBICOKOH YHCTOTHI [UIsI YCTaHOBOK II0
pa3ieICHUIO N30TOIOB ypaHa METOJI0OM XUMHYIECKOTO OOMeHa.

[MTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST U3 06OPYIOBAHHSA U PACTBOPEHHS, SKCTPAKIIHH PACTBOPUTENIEM
¥I/MIIH HOHOOOMEHHOTO 060PYIOBAHHS [T OYHCTKH, a TAKKe EKTPOTHUTHIECKUX TUeek
s Boccranostenns U™ wim U™ 8 U™. B oTHX cHcTeMax IPOM3BOIATCS PACTBOPHI
XIOpHAa ypaHa, B KOTOPBIX COMEPXKHTCA IMIIb HECKOJBKO YacTell Ha MHIUTHOH
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5.6.5.

5.6.6.

5.6.7.

METAITMYECKAX BKIIIOUYEHHUH, TaKMX, KaK XpoM, JKele30, BaHaAWN, MOIMUOAEH U IPYTHX
IBYXBAJICHTHBIX WX KaTHOHOB WM KAaTHOHOB C  OOJbIIEH  BaJIEHTHOCTHIO.
KoHcTpykimonHsle MaTepHaibl Uil 3JIEMEHTOB CHCTEMBI, B KOTOPOH 0OpadaThIBaeTCs
U"”  BBICOKOH UMCTOTHI, BKIIOYAIOT CTEKIO, (hTOPUPOBAHHBIC YIIEBOIOPOIHBIC
MOJIMMEPBI, TPadUT, TOKPBITHIN MOJTUBUHUI-CYIb(MATHBIM HIH TOIHAUP-CYIHHOHHBIM
IJIACTUKOM Y TIPOMUTAHHBINA CMOJIOM.

CucreMbl OKHCJIEHUS YpaHa (XUMHYECKUIH 00MeH)

CrenmanbHO TIpeIHA3HAYCHHBIE WUIH TTOATOTOBJICHHBIE CHUCTEMBI TSI OKHCIICHUS U” B
U™ s BO3BpAIIIEHUS B KAacKaj pa3jelICHHs] U30TOMOB ypaHa B MpOIlecce OOOTaIleHMs
METOIOM XHUMHUYECKOr0 OOMEHa.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOUATh TaKUE JIEMEHTHI, KaK:

a) o0opynoBaHWe I KOHTAKTHPOBAHMA XJIOpa H KHCIOPOJAa C BOJHBIMH
sbdaroenTaMu W3 O0OpPYIOBaHMS  pa3fClICHUS H30TOIMOB M JKCTPaAKIIUU
o6pasoBasurerocs U™ B 00eIHEHHbII OPraHUYECKHUii IIOTOK, BO3BPAIAOIIAHCS 13
MIPOM3BOICTBEHHOTO BBIXOJIa KaCKaa;

b) obopynoBaHue, KOTOPOE OTHEISAET BOAY OT COJSHOM KHCIOTHI, YTOOBI BOJa H
KOHIICHTPUPOBAHHAS COJISTHAS KMCJIOTa MOTJIU ObI OBITh BHOBH BBEJICHBI B TPOIIECC
B HYXXKHBIX MeCTax.

BbicTpo pearupyoniue HOHOOOMEHHBIE CMOJIBI/acOPOEHTHI (MOHHBII 00MeH)

Beictpo  pearuwpyronyie HOHOOOMEHHBIE CMOJBI WM  aJICOPOCHTHI, CIEIUATLHO
MpeJHa3HaYeHHbIC WM TOJTOTOBJICHHBIE JUII OOOTAIleHUs ypaHa € HCHOJIb30BaHHEM
mporiecca MOHHOTO OOMEHa, BKIFOYas MOPHCThIE CMOJBI MaKpOCETYATOH CTPYKTYPHI
u/Wim MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTHUBHBIC TPYIIBI XUMHUYECKOr0 OOMeHa
OTpaHUYECHBI TMOKPHITHEM HAa TIOBEPXHOCTH HEAKTUBHON MOPHCTONW BCIIOMOTATENHLHON
CTPYKTYpPBI, U APYTHE KOMIIO3UTHBIE CTPYKTYPHI B IF000H mpueMieMoit GpopmMe, BKIrOUas
YaCTUIIBI BOJIOKOH. OJTH MOHOOOMEHHBIE CMOJIBI/aICOPOCHTHI UMEIOT auamMeTpsl 0,2 MM
WIA MEHee W JIOJDKHBI OBITh XUMHYECKH CTOWKHMH IO OTHOIICHHIO K PacTBOpaM
KOHIICHTPUPOBAHHOM COJITHON KUCIIOTHI, & TAKIKE JOCTATOYHO TMPOUYHBI (PHU3UUECKH, C TEM
4TOOBl MX CBOMCTBa HE YXYIIIAJUCh B OOMEHHBIX KOJOHHAX. (CMOJIbI/ancoOpOCHTHI
CHEUAILHO TpeJHAa3HAaYCeHbl JUIS TOJYYEeHUS KHHETUKU OYeHb ObICTpOro oOMeHa
M30TONOB  ypaHa (IMTETHLHOCTh ToiyoOMeHa MeHee 10 cexkyHm) u  obOimamaror
BO3MOXKHOCTBIO paboTaTh MpH TeMieparype B auanazone ot 100°C mo 200°C.

HoHooOMeHHbIE KOJOHHBI (MOHHDBII 00MeH)

Hunmuaapudeckre KOJOHHBI araMeTpoM Oojiee 1000 MM i1 yaepKaHUS U TTOICPKAHUS
3aITOJTHCHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aICOPOSHTOB, CIICIIMAIBHO MPETHA3HAYCHHBIC
WIA TIOATOTOBJICHHBIE JUIs OOOTallleHWs ypaHa C HCIOIb30BAHUEM HOHOOOMEHHOIO
mporiecca. OTH KOJIOHHBI HM3TOTOBJICHBI M3 MarepuajoB (TakuX, KaK THTaH WIH
(TOpPUPOBaHHBIE YTIIEBOJIOPOJHBIC TIOJUMEPHI), CTOHKHUX K KOPPO3WH, BBI3BIBAEMOMN
pacTBopamMy KOHIIEHTPHUPOBAHHOW COJITHOW KHCJIOTHI, WJIM 3alWIICHbI MOKPBITHEM H3
TaKuX MaTepHUAJIOB U CIIOCOOHBI paboTaTh Mpu Temieparype B muamazone ot 100°C mo
200°C u papnenuu Boitre 0,7 MIla (102 GyHT/KB. mr0iim).
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5.6.8.

5.7.

HoHoodMeHHbBIEe ccTeMbI peduiiokca (HMOHHBIH 00MeH)

a) CrnienuanbHO NMpeTHa3HAYCHHbIC WK TIOATOTOBICHHBIC CUCTEMbI XHMUYECKOTO WITH
JJIEKTPOXUMHYECKOTO  BOCCTAHOBJICHHSI  JUII  pereHepanuu  pearcHTa(oB)
XUMHYIECKOTO BOCCTAHOBJICHHS, HUCIIOJIb3yeMOTo(bIX) B KackagaX HOHOOOMEHHOTO
oborareHus ypaHa.

b)  CrhenuanbHO npenHa3HAYCHHBIC W TIOJTOTOBICHHBIE CHCTEMbl XUMUYECKOTO HITH
AIIEKTPOXUMHYUECKOTO OKHCJICHHUS JUIsl PEreHepaldil pearcHTa(oB) XHMMHUYECKOTO
OKHCJICHHS, HCTIOIL3YeMOT0(BIX) B KaCKaax MOHOOOMEHHOT'O0 00OOTaIeHs ypaHa.

I[MTOACHUTEJIBHOE 3AMEYAHUE

B mporiecce HOHOOOMEHHOTO OGOTAIIeHHsT B KAa4eCTBE BOCCTAHABIMBAIOIICTO KATHOHA
o ot
MOJKET HCIIONBb30BAThCS, HAMPUMep, TpexBaaeHTHbli tutan (Ti”), M B 3TOM Cciydae
s
BOCCTAHOBHTEIIbHASI CHCTeMa OyzeT BblpaGarsiBath Ti'> IOCPEACTBOM BOCCTAHOBICHHS
4
Ti™.

B mporiecce B kauecTBe OKHCIHTENS MOKET UCIIONB30BATHCS, HAPUMED, TPEXBAJICHTHOE
+ +
xkeneso (Fe™), m B sToM ciyuae cmcreMa OKHCIEeHHs OydaerT BbipabaTsiBath Fe'

N
mocpencTBoM okucienus Fe'.

CnenuajbHoO npeaHas’Ha4YeHHbI€¢ WU NMOATOTOBJ/JICHHBIC CUCTEMBI, 060pyzl013alme n
KOMIIOHCHTBI 1JIsl UCIIOJIb30BAHUSA B JIa3€PHBIX 000raTuTEIbHBIX YCTaHOBKaX

BBOJHOE 3AMEYAHUE

CymecTByomune CHCTEMBI Isi 000TaTUTENBHBIX MPOIECCOB C MCTIOIB30BAHIEM JIa3epOB
JIeTISATCS Ha JIBE KATETOPHH: Te, B KOTOPBIX paboyeit cpe/ioi SBISIOTCS Mapbl AaTOMapHOTO
ypaHa, U Te, B KOTOPBIX paboueil cpenodl SIBISIOTCA Mapbl YPAaHOBOTO COCIMHEHHUS.
OOmumMy Ha3BaHUSAMH JJISl TAKUX TPOIIECCOB SIBIISIOTCS: TEpBasi KATETOPHUS - JIa3epHOE
paszeneHnue M30TOMOB 1O MeToay aroMapHbeIX mapoB (AVLIS wmmm SILVA); BTOpas
KaTeropusl - MOJICKYJISIPHBIM METOZ JIa3epHOTO paszzaeiieHus wu3oronoB (MLIS wmm
MOLIS) 1 xuMu4eckas peakius MoCpPeICTBOM H30MPATEIHLHOM 0 W30TOMAaM JIa3epPHOU
aktuBari  (CRISLA). Cucremsl, o0opyJoBaHWE W KOMIIOHEHTHI IS YCTAaHOBOK
JIA3epHOTO 00OTaIeHNs BKIIOYAIOT: a) YCTPOMCTBa IS TOJadd MapoB METAILTUIECKOTO
ypana (mis w30upaTeNbHONW (OTOMOHHM3AIMK) WM YCTPOWCTBA IS TOJAYHM IIapoB
ypaHOBOro coenuHeHuss (s  (QoToaMccoOnManu WM XUMHUYECKOW aKTHBAIIUH);
b) ycrpotictBa s cOopa OOOralieHHOTO M OOCIHEHHOTO0 METaUIMYeCKOro ypaHa B
KadecTBe "mpomykTa' W "XBOCTOB" B IIEPBOM KaTETOPHUH W YCTpOHCTBA It cOopa
Pa3IOKCHHBIX WJIM BBIMICAIINX M3 PEaKIMH COSAMHCHHH B KadecTBe 'MPOAYyKTa" H
HeoOpabOTaHHOTO MaTepuaja B KauecTBe "XBOCTOB" BO BTOPOW KaTeropuu; c) pabouue
JIa3epHBIE CHUCTEMBI I W30MPATEIHLHOTO BO3OY)KICHHUS H30TONOB ypaHa-235; u
d) obopymoBaHme IS TOATOTOBKHM TOMAYM W KOHBEPCHHM IMpOAyKTa. BcemeactBue
CIIO)KHOCTH CHEKTPOCKOTIMM aTOMOB M COEJUHEHHH ypaHa MOXET MOTpebOBaThCS
WCTIOJIb30BaHHE JIF0OOOU U3 Psijia UMEIOIUXCS Ta3ePHBIX TEXHOJIOTHH.

I[MTOACHUTEJIbBHOE 3AMEYAHUE

MHorre ¥3 KOMIIOHEHTOB, IIEPEYHMCICHHBIX B 3TOM pasjieliie, BCTYIalT B
HETIOCPEICTBEHHBIN KOHTAKT C TTapaMy METaUIMIECKOr0 ypaHa Wi C XKUIKOCTHIO, HITH C
TEXHOJOTHUYECKUM Ta3oM, coctosamuM u3 UFg unu cMmecu u3 UFq u npyrux raso. Bce
ITOBEPXHOCTH, KOTOPHIE BCTYMAlOT B KOHTAaKT Cc ypaHoM wikd UFg, TOTHOCTBIO
M3TOTOBJICHBI M3 KOPPO3WECTOMKUX MATEpHaOB WJIM 3AIHMIIEHBI IMOKPHITHEM W3 TaKHX
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5.7.1.

5.7.2.

5.7.3.

5.74.

MarepuanoB. JlJs 1enei pasmena, OTHOCSIIErocsl K KOMIIOHEHTaM O000PYIOBaHUS IS
JIa3epHOTO O0OOTAIICHMsI, MaTepUalbl, CTONKHE K KOPPO3HWH, BBHI3BIBAEMON IMapaMH HIIH
KUIKOCTSAMH, COAEPKANTAMU METALTHISCKAN ypaH WM YPaHOBBIC CIUIABBI, BKIIOYAIOT
MOKPBITBIA OKCHUIOM HTTpUs IpauT M TaHTaJl; W MaTepHajbl, CTOUKHE K KOPPO3HH,
BeI3bIBaeMor UFg, BKIIIOWAIOT Mellb, HEPKABEIOUIYIO CTajlb, AJIIOMUHUM, aTIOMUHUEBBIE
CIUIaBBI, HUKEIh WM CIUIaBBI, comepkamue 60% Hukenss u Oomnee, U croiikue Kk UFg
MOJIHOCTBIO (PTOPUPOBAHHBIC YTIICBOIOPOIHBIC TOJIUMEDHI.

Cucremsbl Boinapusanus ypana (AVLIS)

CrienanbHO TIpeIHA3HAYCHHBIC WM IMOJIOTOBJICHHBIC CHUCTEMbI BBHIIAPUBAHUS ypaHa,
KOTOpBIE COJIEPkKAT BBICOKOMOITHBIE MOJIOCOBBIE MIIM PACTPOBBIC AIICKTPOHHO-TYYEBbIC
MYILIKH ¢ TIepeaBacMoil MOIIIHOCThIO Ha MHUIIICHB OoJjiee 2,5 kBT/cMm.

Cucremsbl 1J1s1 00pad0TKH KUIKOMeTalIn4ecKkoro ypana (AVLIS)

CrenanbHO TpEJHA3HAYCHHBIE WM TOATOTOBICHHBIE CHCTEMBI JUIsI 00pabOTKH
KHUJKOTO MeTajula JJIsl PAcIIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIHME H3
THTJICH W OXJIAXKIAIOMIETO 000PYIOBAHUS IS TUTJICH.

[OACHUTEJIBHOE 3AMEYAHUE

Turnu m [Opyrume KOMIIOHEHTHI 3TOW CHCTEMBI, KOTOPHIE BCTYHAlOT B KOHTakKT C
pacTIaBJIeHHBIM YPAaHOM HJTH YPAaHOBBIMH CIIABAaMH, U3TOTOBIIEHBI U3 KOPPO3HECTOMKIX
U TEPMOCTOMKMX MaTepHajOB WM 3allUIICHHBIX MOKPHITHEM U3 TaKUX MAaTepHasoB.
[Mpuemiiemble MaTepuabl BKIIOYAOT TAHTAN, TOKPBITHIA OKCUIOM HUTTPHs Tpadwur,
rpaduT, TOKPHITHIN OKUCIIAMH JPYTUX PEAKO3EMENbHBIX 3JIEMEHTOB HITH UX CMECSIMHU.

Arperatsl s coopa "npoaykra' u '"xBocToB' MeTamnyeckoro ypana AVLIS)

CrenmansHO TIpeIHAa3HAYCHHBIE WIIH IMOATOTOBJICHHBIC arperaThl Ijis coopa "mpomykra”
1 "XBOCTOB" METAJJINYECKOI'O ypaHa B KHAKOU WK TBEpao# (hopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMIIOHEHTBI 3THX arperaToB H3rOTOBJICHBI W3 MAaTE€pPHaliOB, CTOMKHUX K HarpeBy H
KOPpO3UH, BBI3bIBAEMON IMapaMH METAIMUYECKOTO ypaHa WM JKHUAKOCTBIO, WIIH
3aIUIINEHBI MOKPBITUEM M3 TAKUX MaTEpHUajoB (TaKUX, KaK MOKPBITHIH OKCHUIOM HUTTPHS
rpad@uT WM TaHTajd) U MOTYT BKJIHOYaTh B ceOs TpyOONPOBOMBI, KIIalaHbl, MITYIEPA,
">keno0a", BBOJBI, TEINIOOOMEHHHWKH W KOJUICKTOPHBIC IIACTHHBI JJII MAarHUTHOTO,
3JIEKTPOCTATUYECKOTO HIIH APYTUX METOIOB Pa3ae/ICHHU.

Koxyxu pazneanreabnoro moxayas (AVLIS)

CrenManbHO  TpeJHAa3HAYCHHBIE WM  IOATOTOBJICHHBIC — IWJIMHAPUYECKUE WU
MPSIMOYTOJIbHBIE Kamepbl JJIsl MOMEIICHUS] B HUX HMCTOYHHWKA TAapOB METAJLTHYECKOrO
ypaHa, dJIeKTPOHHO-TY9IEeBON MyIIKH W KOJIEKTOPOB "mIpoaykTa” U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXYXH UMEIOT MHOXECTBO BXOIHBIX OTBEPCTHH ISl MOAAYU DIEKTPONUTAHHUA U
BOJBI, OKHA JIS JIa3epHBIX ITYYKOB, COCJMHEHHH BaKyyMHBIX HACOCOB, a TakKXKe s
MUATHOCTHKU W KOHTPOJSI KOHTPOJHHO-M3MEPUTENBHBIX NpHuOOopoB. OHU HMEIOT
MPUCTIOCOOJICHUST JIISl OTKPBITHS M 3aKpBITHS, YTOOBI oOecredynTh O00CITyKUBaHHE
BHYTPEHHHUX KOMIIOHEHTOB.
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

CBepx3BYyKoOBbBI€ pacminpuTeabHblie comia (MLIS)

CrienmanbHO TIpeTHA3HAYCHHBIE WITH ITOATOTOBJICHHBIC CBEPX3BYKOBBIC PACITUPHUTEIHLHEBIC
corta s oxnaxmenus cmecedt UFg m Hecymero raza mo 150 K wim Hmke u
kopposuectoiikue k UFs.

KoanekTopsl npoaykra natugropucroro ypana (MLIS)

CrierualibHO TIpeIHa3HAYeHHBIE MM TIOTOTOBJIEHHBIE KOJIJIEKTOPHI TBEPAOTO MPOIYyKTa
nstudropucroro ypana (UFs), cocrosmme w3 (UIbTpa, KOIEKTOPOB YAAPHOTO WIIH
LUKJIOHHOTO THIIA HJIM UX COYeTaHUU U Koppo3uecToiikue k cpeae UFs/UF.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrenmanbHO TpeIHA3HAYCHHBIC FIIA MTOATOTOBIIEHHEBIE KoMIpeccopsl st cMecedt UFg
HECyIIero Tra3a s JUIMTeNbHOM sKciutyatanud B cpene UFg.  KoMmoHEHThI 3THX
KOMITPECCOPOB, KOTOpBIE BCTYMAlOT B KOHTAaKT C HECYIIMM Ta30M, W3TOTOBJIEHBI W3
koppo3uecToikux k UFs MaTepuasnoB WM 3alllUIIECHbI TOKPBHITUEM U3 TAKUX MaTEpPUAJIOB.

YioTHenusi Bpamamwmuxcsi Bajos (MLIS)

CriernasibHO TIpeHA3HAYEHHBIE WJIM IIOATOTOBJICHHBIE YIUIOTHEHHS BpPAIIArOIINXCS
BaJIOB, YCTAHOBJICHHBIE Ha CTOPOHE IMOAAYX U Ha CTOPOHE BBIXO/IA JJIS YINIOTHEHUS Baa,
COEIUHSIONIETO POTOpP KOMIIpeccopa C TIPHUBOAHBIM JBUTATEIEM, C TEM YTOOBI
o0ecreunTh HAICKHYIO TePMETH3AINIO, TIPEAOTBPAIIAIONIYIO BBIXO TEXHOJIOTHYECKOTO
raza WM HaTeKaHWE BO3[AyXa WIH YIUIOTHSIONIETO Ta3a BO BHYTPEHHIOIO KaMepy
KoMIIpeccopa, Kotopas 3anonHeHa cmecbio UFg 11 Hecymero rasa.

Cucrembl ¢propupoBanusi (MLIS)

CrnienianbHO TpeHA3HAYCHHBIE WK TIOJIrOTOBJICHHBIE crcTeMbl Jis GropupoBanust UFs
(B TBepoM coctostann) B UF, (Ta3).

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI TIpeaHa3HA4YCHBI s dropupoBaHus codpannoro mopomka UFs B UFy B
IIeTISIX MOCeAyIomero coopa B KOHTeHHepaxX MPOAYKTa WM I mojgadw B 0ok MLIS
JUISL JIOTIOJIHUTENILHOTO oboramieHus. [Ipu NpUMEHEHWU OJHOTO TOJXO0Ja PEeaKIHs
(TOpPHUPOBaHKSI MOKET OBITH 3aBepIlICHA B MpeJieliaX CUCTEMBI Pa3JICICHUs] H30TOIIOB, TIIe
HIET PeakIus M HEMOCPEACTBEHHOE H3BJICUCHHWE W3 KOJUIEKTOpOB 'mpoxaykra'. Ilpum
MPUMEHEHUH JApyroro moaxoxaa mnopomok UFs mMoxker ObITh W3BJICUCH/TIEPEMEIICH U3
KOJUICKTOPOB  "mpomykra" B TOIXOMANMNA peakrop (Hampumep, peakTop ¢
MBCEB/IOOKIKEHHBIM CIIOEM KaTaju3aropa, TeIMKOWIATIbHBIH pPEeakTop WIM KapoBas
OamrHsi) B 1eisix (ropupoBaHusa. B o0oux Ciydasx HCIONB3yeTcs 000pyIoBaHHUE IS
XpaHeHHUs U mepeHoca Gropa (WK APYTHX MPUEMIIEMBIX (TOPUPYIOLIMX PEAareHTOB) U
st coopa u mepernoca UFg.

Macc-cnekTpoMerpbl/ucTounuku uonoB UFq (MLIS)

CriernasibHO TIpeAHa3HAYEHHBIE WM TOATOTOBICHHBIE MAarHUTHBIE T KBAJPYIOIHHBIE
MAacc-CIIEKTPOMETPHI, CIIOCOOHBIEC TPOU3BOJIUTH MPSIMOI 0TOOP MPOO MOAaBaeMON MacChl,
"mponykTta" wim "XBocTOB" u3 Ta30BBIX MOTOKOB UF4 1 o0mamaromue motHeIM HabopoM

CIIEIYIOIINX XapaKTePUCTHK:

1. YenpHas pa3pemaronas crmocoOHOCTh o Macce cBoite 320;
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5.7.11.

5.7.12.

5.7.13.

2. Conep;xaT HCTOYHUKH HOHOB, HM3IOTOBJICHHBIC K3 HUXpOMa HJIUM MOHCIIA HWIIN
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHEBIC,

3. ConeprxaT HOHN3AITMOHHBIC HCTOYHUKHU ¢ O0MOapIUpPOBKO# 2JIEKTPOHAMU;
4. Conepxat KOJJICKTOPHYIO CUCTEMY, IIPUTOTHYIO JIJISl H30TOITHOTO aHANIN3A.
CucreMbl nogaun/cucrteMbl 0TBoAA "npoaykra' u "xBocToB' (MLIS)

CrieruasibHO TIpeTHA3HAYEHHbIE WJIM TOATOTOBJICHHBIE TEXHOJIOTHYECKHUE CHCTEMBI HITH
o0opymoBaHue A1 000TaTUTENBHBIX YCTAHOBOK, M3TOTOBIIEHHBIE U3 KOPPO3ZUECTOMKIX K
UF¢ matepuaioB, Wiy 3aIIUIIEHHBIX TOKPBITHEM W3 TAKUX MaTEPHAaJIOB, BKIIFOYAIOIIHE:

a)  THTAIOIIME aBTOKJIABBI, MEYM WJIM CHCTEMBbI, UCIOJb3yeMble aist mogaun UFg s
mpolecca o0oraieHus;

b)  mecyOaumaropbl (WX XOJIOAHBIC JIOBYIIKH), MCIIOJb3yeMbIC IS BBIBSIACHUS
Harperoro UFg u3 nporiecca oboraimeHus Jist TIOCJIEAYIONIEro TepeMeeHus;

C) CTaHIIMMU OTBCPXKACHUA WK OXWIKCHUA, UCHOJB3YCMbIC [JIs1 BBIBCACHHA UF6 n3
mpomnecca 06OFaLL[eHI/I$I IMyTEM CXKaTuA U MECpeBOaa UF6 B JXUJAKYIO WJIN TBEPAYIO

hopmy;

d) cTaHuu "mpomykra" Wi "XBOCTOB", HWCHOIB3yembie st mepememiennss UFg B
KOHTEHHEPHI.

Cucremsl otaenenus UFg ot Hecymero raza (MLIS)

CriernasibHO TIpeTHA3HAYEHHBIE WM MMOATOTOBJICHHBIE TEXHOJIOTUYECKHE CHUCTEMBI IS
ormenenuss UFg oT Hecymero raza. Hecymmum razoMm MokeT OBITh a30T, aproH WU
JIpyTroi ras.

MNOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh TAKOE 00OpyIOBaHUE, KaK:

a)  KpUOTEHHbIC TEIUIOOOMEHHHKH WM KPHOCENapaTopbl, CIIOCOOHBIE CO34aBaTh
Temnepatypsl -120°C unn MeHee, win

b) OJIOKH KPHOT'€HHOT'O OXJIaXICHHUs, CIIOCOOHBIC CO31aBaTh TEMIICPATYPhI
-120°C unu Menee, WM

c) xonoubie oBymkn UFg, ciocoOHbIe co3naBaTh TeMieparypsl -20°C ninu MeHee.
Jlazepubie cuctembl (AVLIS, MLIS u CRISLA)

Ha3ep1>1 WJIN JIa3CPHBIC CUCTCMBI, CIICHUAJIBHO MNPCAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC
I pa3aciiCHUus U30TOIIOB YpaHa.

I[NTOACHUTEJIBHOE 3AMEYAHUE

JlazepHast cuctema mporecca AVLIS oObMHO cOCTOMT M3 ABYX Jla3epoB: Jia3epa Ha
napax MeIH M ja3epa Ha kpacureisix. Jlazepnas cucrema 1yt MLIS oObI4HO cocTOHT U3
nazepa, pabotaromero Ha CO, WM 3KCUMEPHOIO Ja3epa ¥ MHOTOXOJOBOM ONTHYECKOI
SYEHKH C BpaLIAOIIMMHUCS 3epKaiaMu Ha o0enx cropoHax. [lyis masepoB mim ja3epHBIX
cucteM mpu o0oMX Tmporeccax TpeOyeTcs CTaOMIU3aTOp CHEKTPOBOM YacTOTHI st
paboThI B TeUCHHE ATUTENBHBIX MIEPHOJI0B BPEMEHH.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

CnenuajbHO npeaHas’Ha4YeHHbI€¢ WU NMOATOTOBJ/JICHHbIC CUCTEMBI, 060pyzl013alme n
KOMIIOHEHTBI JIJIsl HCIOJIb30BAHHS HA 000raTHTEIbHBIX YCTaHOBKax € NJa3sMECHHBIM
PasaeJIeHuEM

BBOJHOE 3AMEYAHUE

[pu nporiecce MIa3MEHHOTO pa3/ieiieHus Ia3Ma, COCTOANIAs U3 HOHOB ypaHa, TIPOXOIUT
qepe3 JIEKTPHUECKOEe T0JIe, HACTPOSHHOE Ha YacTOTy MOHHOTI'O pe30HaHca ypaHa-235, ¢
TeM 4TOOBl OHH B MEPBYIO OYepe/b MOTIOIMAIN PHEPTUIO U YBEINYHBAJICS JHAMETP WX
MITOTIOPOOOPA3HBIX  OPOUT. Housl ¢ mpoxoxaeHWeM II0 OOJBIIEMYy IHaMeTpy
3aXBaTBIBAIOTCS I OOpa3oBaHUsA IMPOIyKTa, oOOOTraiieHHOro ypana-235. Ilmasma,
KOTOpass o0pa3oBaHa TMOCPEJCTBOM HWOHHU3AIMKM YpPAHOBOTO TMapa, COJNEPKHUTCS B
BaKyyMHOH Kamepe ¢ MarHUTHBIM TOJEM BBICOKOW HAIPSXKEHHOCTH, 00Opa3oBaHHBIM C
MOMOIIBIO  CBEPXMPOBOAAINICT0 MarHuTa.  OCHOBHBIE TEXHOJOTMYECKHE CUCTEMBI
mporiecca BKJIFOYAIOT CHCTEMY T€HEepaIlii YPaHOBOW IUTa3Mbl, Pa3/ICIUTEILHBIA MOIYJb
CO CBEPXIIPOBOIAIINM MAarHATOM M CHUCTEM HM3BJICUYCHHS MeTajura st coopa "mpomykra”
1 "XBOCTOB".

MHKpOBOJ’lHOBbIe HUCTOYHMUKH JHCPIru 1 aHTCHHBbI

CrnienanbHO TpeJHAa3HAYCHHBIC MU IOJTOTOBJICHHBIE MHKPOBOJIHOBBIE HCTOYHUKH
SHEPTUU M aHTEHHBI JJIsl TeHEePaIMY MM YCKOPSHUST HOHOB M 00J1aJat0IINe CIIeTyIOIIMHA
xapakTepuctukamu: d4acrora Beime 30 [T W cpemHsst BBIXOAHAS MOIIHOCTh JUIS
reHepanuu HoHOB 6omee 50 kBT.

CoJieHOUBI 1151 BO36y?KI[eHI/Iﬂ HOHOB

CrenmanbHO  TNpeJHAa3HAYCHHbIE  WJIM  TIOATOTOBICHHBIC  COJCHOMWIBI  JUISt
Paaro4YacTOTHOIO BO30YKICHHUS HOHOB B Auana3one yactot 0osiee 100 k' u cmocoOHbIe
pabotath mpu cpeaHeit MomHocTH 6oiee 40 kBT.

CucrteMbl reHepaliy YPaHOBO# NMJIa3Mbl

CrienManbHO TIpefHa3HAYEHHbIE FUIM IOATOTOBICHHBIE CHCTEMBI TeHEpalud yPaHOBOM
IIa3Mbl, KOTOPHIE MOTYT COIEpPXaTh BBICOKOMOIIHBIE IOJIOCOBBIE HIIH PAcTPOBBIE
SIIEKTPOHHO-TyYEBbIE MYIIKH C IE€peJaBaeMoii MOIIHOCTBIO Ha MHMIINEHb Oomee 2,5
kB1/cm.

Cucremsl JJis 06pa60TKn KUAKOMETANINICCKOIo ypaHa

CrnenManbHO TpEJHA3HAYCHHBIE WM TOATOTOBICHHBIE CHCTEMBI JUIsI 00pabOTKH
KHUJKOTO MeTajula JJIsl PAcIIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIHE H3
THTJICH B OXJIAXKIAIOMIET0 000PYIOBAHUS IS TUTJICH.

I[MTOACHUTEJIbBHOE 3AMEYAHUE

Turnu m [Opyrue KOMIIOHEHTHI 3TOW CHCTEMBI, KOTOPHIE BCTYHAlOT B KOHTakKT C
pacTIaBJIeHHBIM yPAaHOM HJTH YPAaHOBBIMH CILIABAaMH, U3TOTOBIIEHBI U3 KOPPO3HECTOMKIX
W TEePMOCTOWKHMX MAaTepUalOB WM 3alIWIIEHBl TMOKPHITUEM W3 TaKUX MAaTepHasoB.
[Mpuemiiemble MaTepuaibl BKIIOYAOT TAHTAN, TOKPBITHIA OKCUIOM HUTTPHs Tpadwur,
rpaduT, TOKPHITHIN OKUCIIAMH JPYTUX PEAKO3EMEIBHBIX 3JIEMEHTOB HITH UX CMECSIMHU.

26



5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsl 1Jis1 coopa "'npoaykra' u ""XBoCcTOB' MeTa/JIMYECKOT0 ypaHa

CrenmanbHO TIpeIHAa3HAYCHHBIE WIIM IMOATOTOBJICHHBIC arperaTsl s coopa "mpomykra”
1 "XBOCTOB" IJII METaJUTMYECKOTO ypaHa B TBepAod ¢gopme. OTH arperaTsl mjs cOopa
W3TOTOBJICHBI M3 MaTepUalioB, CTOMKHX K HArpeBy M KOPPO3HWH, BHI3BIBAEMOUN Mapamu
METaJUINYEeCKOTO YpaHa, TaKUX, KaKk rpaduT, MOKPHITBI OKCUIOM WTTPHS, WIA TaHTAI,
WM 3aIIUIIEHB! TOKPBITHEM U3 TAKUX MaTepHAaIIOB.

KO)KyXl/I PasaeJauTe/JIbHOT0 MOAYJIsA

[Hunmmaapryeckre Kamepsl, CIENUABLHO NMpEeTHa3HAYCHHbIC WM TOATOTOBICHHBIC JUIS
WCTOJIb30BaHMs Ha OOOTaTUTENBHBIX YCTAHOBKAX C IUIA3MEHHBIM pasJelieHHeM, JUIs
MOMENIEHUSI B HHUX WMCTOYHHMKA YPaHOBOH IIa3Mbl, JHEPTETHYECKOTO COJICHOWA
pPazuoYacToThl M KOJUIEKTOPOB "mpoaykTa" u "XBOCTOB".

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYyXH HUMEIOT MHOXXECTBO BXOAHBIX OTBEPCTHH ISl MOAAYH DJIEKTPOIHTAHUS,
COCJIMHEHUI JUPQPY3MOHHBIX HACOCOB, a TaKXKe JUIi JWArHOCTUKA W KOHTPOJIS
KOHTPOJIBHO-U3MEPUTENBHBIX MPHOOPOB. OHHU UMEIOT MPHUCIIOCOOTICHUS JJIsi OTKPBITHSI H
3aKpBITHSL, YTOOBI 00ECTIEUNTh OOCITY)KHUBaHNE BHYTPEHHUX KOMIIOHEHTOB M U3TOTOBJICHBI
M3 COOTBETCTBYIOIINX HEMArHUTHBIX MaTEPHAJIOB, TAKMX, KaK HEPIKaBEIOIast CTallb.

CnennajbHO NMpeIHA3HAYEHHbIE MJIH MOATOTOBJIEHHbIE CHCTEMbI, 000OPYAOBAHUE M
KOMIIOHEHTBHI JUISI  HMCHOJb30BaHHUS HAa  YCTAHOBKAX 3JIEKTPOMATHHUTHOIO
o0orameHus

BBOJHOE 3AMEYAHUE

[Ipu >7MeKTpOMarHMTHOM TpOIlECCE MOHBI METANIMYECKOTO YypaHa, IOJy4YeHHbIE
MOCPEICTBOM MOHHU3AIMHY MUTAIONEro Marepuana u3 coneit (oo6srano UCly), yekopsiroTes
U TPOXOAAT Yepe3 MAarHUTHOE I0JI€, KOTOPOE 3aCTaBISAET MOHBI PA3JIMYHBIX H30TOINOB
OPOXOIUTh MO  PAa3NUYHBIM  HaIpaBICHHSIM. OCHOBHBIMH ~ KOMIIOHEHTaMH
9IEKTPOMATrHUTHOTO M30TOMHOIO cemaparopa SBISIFOTCS:  MarHUTHOE ToJe s
OTKJIOHEHHMSI/pa3/ieieHus] W30TOMOB MOHHOTO ITyYKa, HCTOYHHUKA HOHOB C €r0 CHCTEMOMH
YCKOPEHUS, H CUCTEMBI cOOpa OTHENECHHBIX MOHOB. BcrmomorarenbHble CUCTEMBI IS
3TOr0 Tpolecca BKIIOYAIOT CHCTEMY CHAaOXKEHHsl MarHUTHOW DHEPruei, CHUCTEMBI
BBICOKOBOJIbTHOTO IUTAHUS WCTOYHHUKA HOHOB, BAaKyyMHYIO CHCTEMY M OOIIWpPHBIC
CHCTEMBl ~ XUMHYECKOH  00pabOTKM  IUI1  BOCCTAHOBICHHMSA  NPOAYKTa U
OYHCTKU/pEreHepanuyu KOMIOHEHTOB.

3HeKTp0MaFHI/ITHbIe cenaparopbl U30TONMOB

BJ'ICKTPOMS.F HUTHBIC CCIIAPATOPbI HU30TOIIOB, CICHUAIBHO NPCAHAZHAYCHHBIC WA
MOATOTOBJICHHBIC IJIA pa3ACJICHHUA U30TOIIOB YpaHa, 1 O60py,[[OBaHI/IC 1 KOMIIOHCHTHI AJIA
9TOI'0, BKJIXOYasi:

a) M cTOYHUKY HOHOB

CrnenmanbHO TOpeAHA3HAUYCHHBIE WM  TOATOTOBJICHHBIE  OTHENbHBIC WM
MHOTOYHCJICHHBIE HCTOYHHKM HMOHOB YpaHa, COCTOSIIME M3 HCTOYHMKA Iapa,
WOHM3aTOpPa M YCKOPHUTENS Iy4yKa, H3TOTOBICHHBIE M3 COOTBETCTBYIOIUX
MaTepHajoB, TaKUX, KaK rpaduT, HEp)KaBelollas CTalb WM Melb, U CHOCOOHBIX
o0ecneunBaTh OO TOK B ITyuke HOHOB 50 MA nnu Gosee.
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5.9.2.

5.9.3.

b)  KomiekTopsl HOHOB

KOJ'IJ'ICKTOPHBIG IIAaCTUHBI, UMCIOIIIMEC OBC HJIN bonee meian 1 11a3a, CrieuaJibHO
MNpCAHA3HAUYCHHBIC WX IMMOATOTOBJICHHBIC JIA c6opa ITy4YKOB MOHOB O60FaH_l€HHOI‘O
n O6C,Z[H€HHOFO YpaHa W H3rOTOBJICHHBIC H3 COOTBCTCTBYIOIIMUX MATCPUAJIOB,
TaKHX, KaK I‘pa(l)I/IT HJIN HCPIKABCHOIIas CTalb.

c) BakyyMHbIE KOXKYXHT

CrienmasibHO TpeIHa3HAYEHHbIE WIHM MOATOTOBJICHHBIE BAaKyyMHBIE KOXYXU JUIS
9NIEKTPOMATHUTHBIX CENapaTOpOB ypaHa, M3TOTOBJIEHHBIE M3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTEPUANOB, TaKHUX, KaK HEpP)KaBeoIas CTalb, U MPeIHa3HauYCHHBIE
st pabots! pu gasnennu 0,1 Ia nam Hioke.

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXHU CHEIUAIbHO MpeJHA3HAu€HBl AJI MOMELIEHUS B HUX HCTOYHHMKOB
WOHOB, KOJUICKTOPHBIX IUTACTHH W BOJOOXJQKIAEMBIX BKJIAIBIIIEH U HMEIOT
MpUCHOCOONIeHUs U coeAnHeHNH AU} Y3HOHHBIX HACOCOB M MPUCHIOCOOJICHHS
JUISL OTKPBITHA U 3aKPBITUS B LIEISAX U3BJICUYCHUS U 3aMEHBI STHX KOMIIOHEHTOB.

d)  MarauTHsIe MTOIOCHBIC HAKOHCUHUKH

CrieliuaJlbHO TpeJHA3HAYCHHBIC WM IOArOTOBJICHHBIC MArHUTHBIC IOJIFOCHBIC
HaKOHCYHUKH, UMCIOIIHNE TuaMeTp Ooyiee 2 M, HUCIIOJIBb3yeMble I 00ecIieueHus
MMOCTOSTHHOT'O MarHUTHOTO TIOJIS B JIEKTPOMArHUTHOM CEIapaTope U30TOIMOB U JIJIs
MEepPeHOCca MarHUTHOT'O TIOJISI MEXKIY PACIOIOKEHHBIMU PSIIOM CerapaTopaMu.

BbICOKOBOJIbTHBIE HMCTOUYHUKHN MUTAHUS

CrienanbHO TpeTHa3HAYCHHbIE WM TOJTOTOBJICHHBIE BBICOKOBOJBHBIC HCTOYHUKH
MUTAHUS JJIi WUCTOYHUKOB WOHOB, OOJIAJAfONIMe TIOJHBIM HA0OpOM  CIIEIYFOIIUX
XapaKTepUCTUK: MOTYT padOoTaTh B HENPEPHLIBHOM pPEXHUME, BBIXOJHOE HampspkeHue 20
000 B mm 6onee, BEIXogHOM TOK 1 A mim Oojiee M CTaOMIM3AIUs HAMPSDKEHUS MEHEE
0,01% B TeueHue 8 yacos.

N cToyHUKY MUTAHUSA 3JICKTPOMArHuToB

CrienanbHO TpeTHa3HAYCHHBIE WM TIOJTOTOBIICHHBIC MOIMHBIE WCTOYHWKH IMUTAHUS
MOCTOSIHHOTO TOKa JIJISl SJIEKTPOMAarHUTOB, 00JaaloNiye TOJHBIM HaOOpOM CIIETYFOIUX
XapaKTEPUCTHK: BBIXOJAHOW TOK B HempepblBHOM pexkmme 500 A wm Ooiee mpu
HanpspxkeHnu 100 B wmm Gosee, Tipu cTaOMIM3alliy MO0 TOKY WUIM HAIPSHKCHHIO MEHEe
0,01% B Teuenue 8 yacos.

YcraHoBKH AJIs NMpou3BOACTBA TsIoKeJ101 BOJbI, IleﬁTepPlfl )4 IleﬁTepPleBle
coeIMHEeHUI U oﬁopynona}me, CIIENUAJIBHO NMPEeAHASHAYCHHOC UJIH MOATOTOBJICHHOEC
AJIA 3TOTO0

BBOJJHOE 3AMEYAHUE
Tsoxemyro BOAY MOXHO TIPOHW3BOIWTH, HCIONB3YsA paszidudHble mporecchl. OmHako

KOMMEPYECKH BBITOJHBIMH SIBJISIFOTCS JBa MpOIecca: MPOIece H30TOMHOTO 0OMEHa BOJIBI
u cepoBogopoaa (mpomecc GS) u mporrecc H30TOMHOTO OOMEHa aMMHUaKa | BOJOPO/a.
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[Iporiecc GS ocHOBaH Ha 0OMEHE BOJIOPOAA M ACUTEPUS MEKTY BOIOH U CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBbIE SKCILTyaTUPYIOTCS C XOJIOJTHOM BEpXHEU CEKIIMel U ropsauen
HIDKHEH cekiueld. Bojia Teder BHU3 MO KOJIOHHAM, B TO BpeMsl KaK CEpOBOJIOPOIHBIN ra3
HUPKYIUPYET OT IHA K BEepIINHE KONOHH. [l comefcTBUS CMEIIMBAHUIO Ta3a U BOJBI
WCIIONB3YeTCA Psii IBIPYAThIX JOTKOB. [leiitepuii mepememiaeTcsi B BOAY NPU HU3KHUX
TeMmIeparypax W B CEpOBOJOPOJ TIPU BBICOKHX Temmeparypax.  OOoraiieHHbIC
IefTepreM Ta3 WM BOAa YAAISAIOTCA W3 KOJIOHH MEPBOU CTYNEHU HA CTHIKE TOPSYHX U
XOJIOJHBIX CEKIUi, M MPOLIECC TIOBTOPSETCS B KOJOHHAX CIeAyIomiel crynenu. lIpomykr
nocienHe (as3pl - Boga, oOoramieHHas jeiditepueM g0 30%, HampapnsieTcs B
TUCTHUBIIUOHHYIO YCTAHOBKY JUIS MPOW3BOZACTBA PEAKTOPHO-YUCTON TSDKEIOW BOIBI,
1.€. 99,75% oxucu neitepusi.

B mporecce oOMeHa MeXIy aMMHAKOM M BOJOPOJOM MOXKHO H3BIICKATh JCUTEpUH U3
CHHTEe3-Ta3a MMOCPEACTBOM KOHTAKTA C KUJKUM aMMHAKOM B TIPUCYTCTBUH KaTalIn3aTopa.
CunTes-ra3 nmogaercs B 0OMEHHBIE KOJOHHBI M 3aTeM B aMMHAYHBIA KOHBEpTep. BHyTpH
KOJIOHH a3 TOJHUMAETCS OT JHA K BEPIIMHE, B TO BpeMs KaK XUAKUH aMMHaK T€YeT OT
BEpIIUHBI KO HY. JleiiTepuil B CHHTE3-ra3e JMIIAETCs BOJOPO/ia U KOHLIEHTPUPYETCS B
aMMHake. AMMHAK IOCTyIaeT 3aTeM B YCTAHOBKY JUIsl KPEKHMHra aMMHaKa Ha JTHE
KOJIOHHBI, TOTJIa KakK Tra3 coOupaeTcs B aMMHayHOM KOHBepTepe Ha BepmimHe. Ha
MOCTEAYIONINX  CTYNEHSAX TPOWCXOMUT JajbHeimee oOoramieHne, W IyTeM
OKOHYATENFHOW AUCTIIIISAINH MPOU3BOANTCS PEaKTOPHO-UMCTas Tspkenas Boaa. llomada
CUHTE3-Ta3a MOXeET ObITh OOeclieueHa aMMHUAYHON YCTAaHOBKOM, KOTOpasi B CBOIO 0UYepe/ib
MOJKET OBITh COOpPY’KE€HA BMECTE C YCTAHOBKOH ISl IPOM3BOJICTBA TSKEJION BOJBI IIyTEM
W30TOIHOrO OOMEHa aMMHaka W BoJopoja. B mpoliecce aMMHaYHO-BOJOPOIHOTO
oOMeHa B KavecTBE HMCTOYHHMKA HCXOJHOTO JCHTEpPHs MOMKET TaKXKe HCIIOIb30BaThCS
00ObIYHAS BOJIA.

MHorue mnpeaMeThl KJIIYEBOTrOo O0OPYAOBaHUS JUISI YCTAHOBOK I10 TPOU3BOJICTBY
TSOKETIOW BOJIBI, MCHOJB3YIONMX Mporecchl GS MM aMMUaYHO-BOJOPOJHOTO OOMEHa,
MIHPOKO pacrpocTpaHeHbl B HEKOTOPBIX oTpacisx HEPTEXUMUIECKOM
npombinieHHOoCcTH.  OcoOeHHO 3TO KacaeTcsi HeOONBIINX YCTAHOBOK, MCIIONB3YHOIIUX
mporecc GS. OpHako HEMHOTHE TPEIMETHI 00OPYIOBAHUS SBISIOTCS CTaHIAPTHBIMHU.
Iporeccet GS M aMMHAYHO-BOAOPOIHOIO OOMEHa TpeOyHT 00pabOTKH OOJIBIIMX
KOJINYECTB BOCIUIAMEHSIFOIUXCS, KOPPO3WOHHBIX W TOKCHYHBIX JKHAKOCTEH IpH
MOBBIIICHHOM  JIaBJICHUH. COOTBETCTBEHHO TMpU  pa3pabOTKE CTaHJAPTOB II0
MPOSKTHPOBAHKIO M DKCILTyaTallly JJIsl YCTAHOBOK M 000PYJI0BAHMUSI, UCTIOJB3YIOIIUX 3TH
MPOIIECChI, CIIEAYET YIENATh OONbIIOe BHUMAaHWE MOAOOPY MATEPUAIIOB H UX
XapaKTepUCTHKaM C TeM, YTOOBbl O0ECHeYuTh JUIMTENBHBIH CPOK CIYXKOBI IpH
COXpaHEHWH BBICOKOW Oe3omacHOoCTH W HagexkHoctd.  OmnpenmeneHue macmraboB
00YCIIOBJIMBAETCS TJIaBHBIM 00pa3oM COOOpPaKCHHSIMH 3KOHOMHKH U HEOOXOIUMOCTH.
Takum oOpa3om, OombImasi dYacTh MPEIMETOB OOOPYIOBaHWS M3TOTOBISETCS B
COOTBETCTBHHU C TPEOOBAHUIMHU 3aKa34HKa.

Hakonen, ciemyer ormMeTuTh, 4TO Kak B mpomecce GS, Tak W B mporecce aMMHAYHO-
BOJIOPOJTHOTO OOMEHa, MpeaMeThl O0OPYAOBaHHS, KOTOPBIE IO OTIEIBHOCTH HE
MpeIHa3HAYEeHbl WM TOATOTOBIIEHBI CIICHMUANBHO IS MPOU3BOJACTBA TSKEIION BOIBI,
MOTYT COOMPAThCS B CUCTEMBI, CIIEIIHAIBHO MPEAHAa3HAYSHHBIE MIIN TIOATOTOBICHHBIE /TS
MPOM3BOACTBA TsDKENON Bombpl. [IpuMepammu Takux CHCTEM, IPHUMEHSEMBIX B O0OHMX
mporieccax, SBISIOTCS CUCTEMa KaTATMTHYECKOTO KPEKHWHTa, MCIONb3yeMasi B MpoIecce
oOMeHa aMMHaka ¥ BOJOpOJAa, W JUCTHUIAIUOHHBIE CHCTEMBI, HCIIONb3yeMbIe B
MpOLECCEe OKOHYATEIbHON KOHIIEHTPAIIMU TSXKEJIOW BOJIbI, JOBOISIIEH €€ 70 YpPOBHA
PEaKTOPHO-YUCTOM.
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6.1.

6.2.

6.3.

6.4.

6.5.

[IpeameTsr 000OpyAOBaHMs, KOTOPHIE CIENHAILHO TMPEAHA3HAYCHBI WIIA ITOATOTOBJICHBI
TUTSL TIPOM3BOJICTBA TSDKEIOW BOJIBI ITyTEM HCITOJIB30BaHUS JIMOO Tporiecca 0OMeHa BOIBI U
CepoBOIOpOAa, TUOO TIpoIlecca 0OMEHa aMMHuaKa U BOJOPO/Ia, BKIIFOYAOT:

BO}IO-CQPOBO}JOPOHHBIB 00MeHHbI€ KOJIOHHBI

OOMeHHbBIC KOJIOHHBI, HM3TOTaBJIMBAEMBbIE M3 MEIKO3EPHUCTON YIIIEPOJUCTON CTalld
(manpumep, ASTM A516), muamerpom ot 6 M (20 pyroB) 1o 9 m (30 ¢dyTOB), KOTOpPEIE
MOTYT  OKCIUIyaTHpPOBaThCSl TNPH  JABJICHWUM  CBbllle WIM  paBHOM 2 MIla
(300 ¢pyHT/KB. 110KM) U UMEIOT KOPPO3UOHHBIN JTOMYCK B 6 MM HJIH OOJIBIIIE, CIICIHATBHO
MpeHAa3HAYCHbl WJIM IOJrOTOBJEHBI JUIS IPOW3BOJCTBA TSDKEIOH BOJBI IyTEM
WCTIOJIb30BaHMS MIPOIIecca U30TOITHOTO 0OMEHA BOJIBI U CEPOBOIOPO/IA.

I'azonyBkH H KOMIIpeccopbl

OpHocTynieHuatele, MayioHamopubie  (T.e. 0,2 MIla wmm 30 GyHT/KB. I10HM)
HNEHTPOOEIKHBIE Ta30yBKH WIIH KOMIIPECCOPHI JUIS MUPKYISIUN CEPOBOJIOPOTHOTO Ta3a
(t.e. raza, cogmepxamero Oonee 70% H,S), cmenmanpHO mnpeAHA3HAYEHHBIE WU
MOJITOTOBJICHHBIE [Tl MTPOU3BOJICTBA TSKENIOW BOJBI IMyTEM HCIOJNB30BaHMs Ipoliecca
oOMEHa BOJIBI U CEpPOBOIOPOJA. OTH Tra30llyBKM WIH KOMIIPECCOPHI HMEIOT
IIPOM3BOUTENLHOCTD, MPEBBIMIAOIIYIO WIH paBHYIO 56 M/c (120 000 ky6.dyT/MuH) HpH
OKCIUTyaTallikl 1O  JABJICHWEM, [MPEBBIIAIOIMMM  WiId  paBHeIM 1,8 MIla
(260 ¢pyHT/KB. MIOKWM) Ha BXOAE, M CHAOKEHBI CaAJbHUKAMU, YCTOMYMBBIMH K
BoszericTeuio H,S.

AMMI/Ia‘lHO-BO)_IOPO)_IHbIe 00MeHHbI€ KOJIOHHBI

AMMUaYHO-BOJIOPOJIHBIC OOMEHHBIC KOJOHHBI BBICOTOW Oojiee MM paBHON 35 M
(114,3 pyroB) gmamerpom ot 1,5 m (4,9 dpyroB) mo 2,5 m (8,2 pyroB), KOTOpBIE MOTYT
AKCIUTYaTHUPOBAThCS TIOJ JaBJieHWeM, mpeBbimamomuM 15 MIla (2225 ¢yHT/KB. Ar0iiM),
CIeUaIbHO MpeIHa3HAYCHHBIC WU MOATOTOBICHHBIC JIJISl POU3BOACTBA TSXKEIOU BOJIBI
IMyTeM HCIOJIL30BaHUS TpoIllecca OOMEHAa aMMUaKa M BOJOPOJa. OJTU KOJOHHBI UMEIOT
TaKk)Ke 10 MEHBIIEH Mepe OJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ JHAMETPA,
YTO W IWJIMHJPHUYECKAas 4acTh, 4Yepe3 KOTOPYIO MOTYT BCTaBISATHCA WJIM BBHIHUMATHCS
BHYTPEHHHE YaCTU KOJIOHHEI.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI M CTYIICHYATBIC HACOCHI

BHyTpeHHne YacTH KOJOHHBI M CTyNEeHYaThle HACOCHI, CHEIUAIbHO NpEeIHAa3HAYCHHBIE
WIK TOATOTOBIIEHHBIE [UIS KOJIOHH JJIsi TPOW3BOJACTBA TSKENOH BOABI IIyTEM
WCTIONIB30BaHMS Tpoliecca aMMHAaYHO-BOJIOPOJHOTO oOMeHa.  BHyTpeHHWe wuacTh
KOJIOHHBI BKJIIOYAIOT CIEI[HAIbHO MpeIHa3HAYeHHbIE KOHTAKTOPBI MEXIY CTYIECHSIMH,
COZIEHCTBYIONINE TECHOMY KOHTAKTY Ta3a u ®KUAKOCTH. CTyrneH4YaThle HACOCHI BKIIIOYAIOT
CIEIUAFHO TpeIHAa3HAYeHHbIE TMOTPY)KAaeMble B JKMIKOCTh HACOCHI ISl IHUPKYISALUAU
KHJIKOTO aMMHaKa B Ipejesiax 00beMa KOHTaKTOPOB, HAXOMISIIUXCS BHYTPU CTYIECHEH
KOJIOHH.

YcTaHOBKH 111 KpPpEeKHHIra aMMHuaKka

VYcTaHOBKH I KDEKMHIa aMMHUAKa, SKCIUTyaTHpyeMble MO/ JaBICHHEM, PEBBIIAIONINM
unn paBHeiM 3 MIla (450 QyHT/KB. q10iiM), cleOUaIbHO NpenHa3HAUYCHHBIC WIH
MOJATOTOBJICHHBIE I TMPOU3BOACTBA TSHKEJIOW BOJIBI IMyTEM HCIIOJIB30BaHMS MpoLecca
H30TOMHOr0 0OMEHa aMMHaKa U BOAOPO/A.

30



6.6.

6.7.

7.1.

HNudpakpacHble aHAIH3ATOPDI MOTJIOMIEHUSA

WNudpakpacHble aHATU3aTOphl  IOTJIOIICHUS, CIIOCOOHBIE OCYIIECTBISATH aHAIN3
COOTHOIIICHUST MEKIY BOJOPOJOM H JEHTEpUEM B peabHOM MaciuTabe BpeMEeHHU, KOrna
KOHIIEHTpAINH JeHTepus paBHBI WK npeBbimaoT 90%.

KaranuTtnyeckue neuu

Karamutrueckue nieun Jiist mepepaboTKu 000TallIeHHOTO JICHTEPHEBOTO Ta3a B TKEIYIO
BOJY, CIIEIMAJIHHO MPEAHA3HAYCHHBIE WM TIOATOTOBJICHHBIE IS TPOMU3BOACTBA THKEIOH
BOJIBI ITyTEM HCTIOB30BaHMS MPOIlecca H30TOITHOTO 0OMeHa aMMUaKa U BOJOPo/ia.

YcTaHOBKH IJI51 KOHBECPCHUM YpaHa " 060pyz1013a1me, CIIEUAJIBHO NMPEIHAZHAYCHHOC
HJIA ITOATOTOBJICHHOC AJI 3TOTO0

BBOJHOE 3AMEYAHUE

B ycraHoBkax m cmcTreMax Al KOHBEPCHH ypaHa MOXKET OCYIIECTBISTHCS OHO WU
HECKOJIBKO TPEBpaIeHnH W3 OAHOTO XMMHUYECKOTO M30TOIMA ypaHa B APYTOH, BKIIOYAS:
KOHBEPCUIO KOHIICHTPaTOB ypaHoBou pynabl B UOs;, kouBepcuto UO; B UO,, KOHBEPCHIO
okuceil ypana B UF, wimm UF4, konepcuto UF, B UF4, konBepcuto UFg B UF,,
kouBepcuto UF, B MeTayumnaeckuid ypad u KoHBepcuto ¢hropumoB ypana B UO,. Muorue
KITIOYEBbIC KOMIIOHEHTBI 00OpY/IOBaHUS YCTAaHOBOK JUIsSI KOHBEPCHH ypaHa XapaKTepHBI
JUIS  HEKOTOPBIX CEKTOPOB XHMHYECKOH 00pabaThIBaiomieid MPOMBIIUIEHHOCTH.
Hanpumep, Bugsl 000pyI0BaHMsI, HCIIONB3YEMOTO B 3THUX MpoIleccax, MOTYT BKJIIOYATH:
Me4n, KapyceJdbHBbIE TMEYH, PEaKTOPhl C IMCEBIOOXKIKEHHBIM CJIOEM KaTaiau3aTropa,
YKapOBBIE pEaKTOPHBIC OAlIHM, XKUAKOCTHBIE HEHTPU(DYTH, TUCTUILIALNOHHBIE KOJIOHHBI
U KUJKOCTHO-KHUIKOCTHBIE OKCTPAKIIMOHHBIE KOJOHHBI. OpHako HE MHOTHE
KOMITOHEHTHI 000pYyIOBaHUS UMEIOTCS B "'TOTOBOM BH/IE"; OONBIIMHCTBO W3 HUX JTOKHBI
OBITH TIOATOTOBJICHBI COTJIACHO TPEOOBAaHMSIM W crenuPuKanusaM 3aka3duka. B
HEKOTOPBIX  Ciydasgx  TpeOyercs  ydWTBHIBaTh  CIEIUAIbHBIE  TPOEKTHBIE U
KOHCTPYKTOPCKHE OCOOEHHOCTH IS 3alUTHl OT arpecCHBHBIX CBOICTB HEKOTOPBIX M3
oOpabateiBaeMbix xumudeckux Bemiects (HF, F,, CIF; u dropuasl ypana). Hakower,
ClieTyeT OTMETHTh, HYTO BO BCEX TMPOIEccaXx KOHBEPCHH ypaHa KOMIIOHEHTHI
000pyIOBaHMsI, KOTOPBIE OTAEIBHO CIIEHUANBHO HE MpeIHA3HAYECHBI WITH ITOATOTOBJICHEI
JUTS KOHBEPCHH YpaHa, MOTYT OBITh OOBEIWHEHBI B CHUCTEMBI, KOTOpPBIE CIIEHHAIBHO
MpeIHa3HAYEHbI WU MOATOTOBJICHBI JJIS MICTIONB30BAHNUS B IIENISIX KOHBEPCHH ypaHa.

CnenmnaabHO TpeAHA3HAYEHHbIE WM TMOATOTOBJIEHHbIE CHCTEMBbI I KOHBEPCUH
KOHLIEHTPATOB ypaHoBoi pyasl B UO;

I[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss KoHIIEHTpaToB ypaHOBOM pyasl B UO; MOXKET OCYIIECTBIATHCS CHadalia
MMOCPEACTBOM pACTBOPEHHS pYABI B a30THOM KHCIOTE€ W D3KCTPAKIUU OYUIIICHHOTO
TeKcaruapara ypaHWIOUHHUTpPATa C IOMOMIBI0 TaKOTO PACTBOPHUTENS, Kak TPUOYTHI
docdar. 3aTeM TekcarumApar ypaHwiguHuTpara TmpeodOpasyercs B UO; mm6o
MMOCPEACTBOM KOHIIGHTpPAIlMM H JIEHUTpAIMH, JUOO0 TOCPEACTBOM HEWTpalnu3alluu
ra3o00pa3HbBIM aMMHaKOM Ui TOJYYeHHS [WypaHaTa aMMOHHUS C IOCIeIyIomei
(dbumpTpanyen, CymKoi u KanbIIMHAPOBAHUEM.
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

Cl'lelll/la.]'leO NpeaAHasHAYCHHbIC MJIM IOATOTOBJCHHbLIC CHCTEMbI 1JId KOHBECPCHUH
UO3 B UF6

I[MTOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UO; B UF¢ MOXKET OCYIIECTRBIATHCSA HEMOCPEACTBEHHO GTopupoBanuemM. s
mporiecca TpedyeTcs HCTOYHHMK ra3000pa3Horo (ropa Uik TPeX(PTOPUCTOTO XJIopa.

CrnenuajabHO npeaAHasHA4YCHHbIC WJ/IM TOATOTOBJCHHbLIC CHCTEMbI 1JId KOHBEPCUM
UO3 B UOZ

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UO, MOXeT OCYLIECTBIATHCA MOCPENCTBOM BoccTaHOBiIEeHUs UOs
ra3000pa3HbIM KPEKUHT-aMMHAaKOM HITH BOJOPOJIOM.

Cl'lelll/la.]'leO NpeaAHasHAYCHHbIC HJIM IOATOTOBJCHHbIC CHCTEMbI 1JId KOHBECPCHUH
UOz B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UO, B UF, Moxer ocymecTBIATbCS mocpeactBoM peakmmm UO, ¢
ra3o00pa3HbM GropucthiM Bogopoaom (HF) mpu remneparype 300-500°C.

CnenuajbHO npeaAHasHA4YCHHbIC WJ/IM TOATOTOBJCHHbLIC CHCTEMbI 1JId KOHBEPCHUM
UF4 B UF6

I[MTOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UF, B UF4 ocymiectBisieTcss MOCPEACTBOM 3K30TEPMHUUYECKOM peakiuu ¢
¢ropom B peaktopHoii OamHe. UFg KOHAGHCHUpPYETCS W3 TOPSYUX JIETyYUX Ta30B
MOCPEICTBOM MPOIMYCKaHUS MOTOKA Ira3a yepe3 XOJIOAHYIO JOBYIIKY, OXJIAXACHHYIO 0 -
10°C. s npouecca TpeOyeTcs UCTOUHUK ra3000pa3zHoro Gpropa.

CnenmnajbHO NpeAHA3HAYEHHbIE WM TMOATOTOBJIEHHbIE CHCTEMBbI I KOHBEPCUH
UF, B MeTajanyeckuii ypaH

[OACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B MeTamaumyeckuil ypaH OCYILIECTBIISIETCA TMOCPEICTBOM  €ro
BOCCTaHOBJICHHS MarHueM (KpyIHbIC TTApTHUN) WK KaIbIEeM (Mayble mapTun). Peakius
OCYITIECTBIISICTCS TIPH TEMITepaTypax BBIIIE TOUKH IiaBiaeHus ypana (1130°C).

Cl'lelll/la.]'lbllo NpeaAHa3HAYCHHbIC MJIM IOATOTOBJCHHbLIC CHCTEMbI 1JId KOHBECPCHH
UF6 B UOz

[OACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UFs B UO, MOXET OCYIIECTBIATHCS IIOCPEACTBOM OJHOTO M3 TpeX
mpomeccoB. B mepBom mponecce UFg BoccranaBnuBaetcst u runposusyercs B UO, ¢
HCMONBb30BaHUEM BoJiopona W mnapa. Bo Bropom mnpouecce UFg ruaponusyercs
pacTBOpPEHHEM B BOJE, [UISI OCAXACHHUS IWypaHaTa aMMOHHS J00aBIsSIETCS aMMHAK, a
nuypaHat BocctanaBiauBaercs B UO, Bogopomom npu temieparype 820°C. Ilpu TpetbeM
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7.8.

npomecce razoobpasapie UFs, CO, m NH; cmemmBaroTcs B Boze, OCakmas
ypaHWIKapOOHAT aMMOHHMS. YpaHHWIKapOOHAT aMMOHHS CMEIIMBACTCA C IMapoM M
BogopoaoM mipu Temreparype 500-600°C mrst mpomsBoacTea UQO,.

Konsepcus UFs B UO, 4HacTo OCYIIECTBISETCS Ha TEPBOM CTYyNEHH YCTAaHOBKH TIO
W3TOTOBJICHUIO TOTIIIMBA.

Cl'lelll/la.]'leO NpeaAHa3HAYCHHbIC MJIM IOATOTOBJCHHbLIC CHUCTEMbI 1JId KOHBECPCHUH
UF6 B UF4

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF¢ B UF, ocyliecTBiIsieTCs MOCPEICTBOM BOCCTAHOBJIEHUS BOJIOPOIOM.
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