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[ononHuTenbHbIM NpoToKonN K CornaweHnto
mexay Koponesctsom JlecoTo u
MexxayHapo4HbIM areHTCTBOM MO aTOMHOW
SHEPrnn o NPUMEHEHNN rapaHTUn B CBSA3U C
[1oroBOpOM O HepacnpoCTPaHEHUN SOEPHOro
OpYXuns

1. Tekct HonomHutenbHOro npotokoia k Cornamenuto mexay KoposieBcTBoM Jlecoro' u
MexyHapoAHbIM areHTCTBOM IO aTOMHOM SHEpPrUu O NPUMEHEHHWU TapaHTHHd B CBS3U C
JloroBopoM 0 HEpacHpOCTPAHEHUH SIEPHOIO OpY>KHUsSl BOCHPOM3BOIAUTCS B HACTOSILEM
JOKyMEHTe JUlsi MHpOpMauuu Bcex 4iaeHOB. COBET YNpaBIAIOLIMX OAOOpPHII HACTOSIIMM
JononuurtenbHblii npotokon 24 centsabps 2008 roma. OH Obin moamucaH 22 anpens
2010 rona B bepnune, I'epmanus, u 26 anpensa 2010 roga B Bene, Apctpus.

2. B coorBerctBUM cO cTraTbhel 17 JlOMOJHUTENBHOTO MPOTOKOJNA OH BCTYNHUJI B CHUIY
26 anpens 2010 roxa nocie ero nognMcanus npeacTaBuTensiMu Jlecoto 1 AreHTcTBa.

'Bocnponsseneno B nokymente INFCIRC/199
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IIpunoxxenue

[ononHuTenbHbIM NpoToKon K CornaweHnto
mexay Koponescteom JlecoTo u
MexaoyHapo4HbIM areHTCTBOM NO aTOMHOW
9Heprum o NPUMeHeHUN rapaHTn B CBA3MN C
[loroBopoM O HepacnpocTpaHeHNU A4epPHOro
OPYXUS

[MPUHUMAA BO BHUMAHMUE, uto KoponesctBo JlecoTo (B ganpHEIIIEM HMEHYEMOE
“Jlecoro”) 1 MexayHapoHOE areHTCTBO MO aTOMHOM SHepruu (B JajbHEHIIEM HMEHYeMOe
"ArentcTBoM") sBIISItOTCS yyacTHHMKamMu CormamieHuss O NPUMEHEHWU TapaHTUl B CBSI3H C
JloroBopoM O HEpacHpOCTpaHEHHU SIEPHOTO OpyXkus (B JajbHEHlleM HMEHYeMOro
"CornauieHreM o rapaHTusx'), KoTopoe BCTynIo B cuity 12 utons 1973 roaa;

YUUTLIBAS sxenanue MEXIyHApOIHOTO COOOIIECTBA emie Ooiiee YKPENUTh PEXUM
S7IEPHOTO HEPACTIPOCTPAHEHMS ITyTEM MOBBILICHUS AEHCTBEHHOCTH U 3(PPEKTUBHOCTU CUCTEMBbI
rapaHTHii AT€HTCTBA;

HATIIOMUMWHAS, uro AreHTCTBO NpH OCYLIECTBICHUMH TapaHTHH JOJDKHO YUMTHIBAThH
HEOOXOUMOCTh: M30eraTh CO3[JaHHs MPEMSITCTBUI SKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
pasBuTuio JlecoTo WM MEXIyHapOTHOMY COTPYTHHYECTBY B OOJIACTH MHPHOH sIEpHOM
NESITeNbHOCTH;  COONMIOJAaTh JCHCTBYIOIIUE TIOJIOKEHHsI B OONACTH OXpPaHBI 3I0POBbS,
0e30macHOCTH, (PU3MICCKOM 3aIUTHI, a TAKXKE IPYTHE ACHCTBYIONIHE TPEOOBaHHS OC30MTaCHOCTH
U MIpaBa OTJENBHBIX JIMIL; U MPUHUMATH BCE MEPHI MO 3alIUTE KOMMEPUYECKHUX, TEXHOJIOIMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JPyrod KOH(HICHUUAIbHOW HH(OpMalIuH, KOTOpas
CTaHOBUTCS] €My U3BECTHOM;

[TPUHUMAS BO BHUMAHUME, 4rto wyacTtora TmpOBEACHHS U HWHTEHCHBHOCTH
MEpOTIPUSITUH, YKa3aHHBIX B HacToseM [IpoTokose, OyIyT moiepKuBaThCss HA MUHUMATILHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JCHCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBa;

HACTOSAIINM Jlecoto 1 AT€HTCTBO COTTIACHIIUCH O HIKECIIETYIOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM U COI'VTAIIEHUEM O TAPAHTUSAX

Cratpi 1

[onoxenust Cornaimenns: 0 TapaHTHSIX TPUMEHSIOTCS K HactosmieMy [IpoTokomy B Tol mepe, B
KaKOH OHHM COOTBETCTBYIOT IMOJIOKEHHSIM Hactosmiero IIporokona u cOBMeCTHMBI ¢ HUMH. B ciydae
MPOTUBOPEUUST MEXAYy MNoNokeHussMu CoriaiieHdss O TapaHTUSAX M IOJOXEHUSAMHU HACTOSILEro
[IpoTokona mpuMeHsIOTCsI OJ0KEHHsT HacTosero [IpoTokona.

NPEJOCTABJIEHUE NTH®OPMAIIMU

Cratps 2

a. Jlecoro npenocraBisieT AreHTCTBY 3asiBI€HUE, COJIEpIKallee:

i)

iii)

obmiee onucaHie U UHGOOPMAIMIO, YKa3bIBAIOIIYI0 MECTO TPOBEICHUSI OTHOCSILIUXCS K
AIEPHOMY  TOIUIMBHOMY  LHUKJIYy  HAay4YHO-HCCIENOBATEIbCKUX U OMBITHO-
KOHCTPYKTOPCKHMX paOoT, HE CBA3aHHBIX C SACPHBIM MaTepUajoM, OCYLIECTBILIEMBIX
rae-mbo, KOTOphle (UHAHCHPYIOTCS, MONYYMIM KOHKPETHOE paspelieHHe HIH
KOHTPOJIUPYIOTCSI MM OCYIIECTBIISIIOTCS OT MMeHH JlecoTo;

OTIpeIeNIeHHYI0 ATEHTCTBOM Ha OCHOBE OKHMIA€MOTO TOBBIIIEHUS JAEHCTBEHHOCTH WU
3¢ QEeKTHBHOCT M COrNacoBaHHYyI0 ¢ JlecoTo mH(pOpManuio 0 Kacaroleicsl rapaHTuii
SKCIITyaTallMOHHOM [JESATENbHOCTH HAa YCTaHOBKaX M B MECTaX  HAXOXICHHS BHE
YCTaHOBOK, I'7ie OOBIYHO MCTIONB3YETCS SASPHBIA MaTepHal;

o0IIee omrcaHue KaXI0ro 3JaH!s Ha KaXI0H TUIOMIA/IKe, BKIII0Yast €ro HCIIOh30BaHME,
1, €CJIA 3TOTO HEAOCTATOYHO, - OMMCAHUE €T0 COAEPIKUMOT0. ITO OIMMCAHUE BKITIOYAET
KapTy TaKOM IUIOIIAJIKH;

OlMCaHWEe MacmTada omepanuid Uil KaKAOTO MecTa HaXOXACHHS, WMEIOIIETo
OTHOLIEHUE K JIEATENbHOCTH, YKa3aHHOM B NpujiokeHuu | k HacTosieMy [IpoTokomy;

WHQOPMAIIHIO, YKA3bIBAIOIIYI0 MECTO HAXOXIEHHS, SKCIUTyaTallMOHHOE COCTOSHHE U
OIIEHOYHBIE TOJOBHIE TIPOW3BOJICTBEHHBIE MOIIHOCTH YpPAaHOBBIX PYAHUKOB |
00OTaTUTENBHBIX  yYCTAHOBOK M  TOPHUEBBIX  OOOTATUTEIBHBIX  yYCTAaHOBOK U
CYIIECTBYIOIINN TOMOBOH 00BEM MPOM3BOJCTBA TAKUX PYJHHKOB U OOOTATHUTEIBHBIX
yctaHoBoK miisg Jlecoto B 1enoM. JlecoTo mpenocTaBisieT Mo 3ampocy ATeHTCTBa
JAHHBIC O CYIIECTBYIOIIEM TOJ0OBOM O0BEME MPOU3BOJICTBA OTICIBHOTO PYIHHKA WITH
oboratutenbpHON ycTaHOBKH. [IpenocraBinenue 3Tol nH(GOpMANUK He TpeOyeT BEACHUS
MOJPOOHOTO yUeTa sIIEPHOT0 MaTepHaa;

UH(OPMAIIHIO OTHOCUTEIBHO UCXOTHOTO MaTepHaia, KOTOPBIH ellie He JOCTUT COCTaBa U
YHCTOTHl, KOTOpBIE JETAal0T €ro TNPUTOTHBIM JJIS M3TOTOBJICHUS TOIUIMBA WIIH
H30TOITHOTO OOOTAIICHHS, BKIFOYAFOIITYTO:

a) KOJIM4YCCTBA, XAMHYECKUN COoCTaB, MCIIOJIb30BaHUEC WK IIPEAIIoIaracMoe
HCIIOJIb30BAHUEC TAaKOIro Marcpuaja, HE3aBHUCUMO OT €ro sIACpHOIro WIn
HCAACPHOI'0 HUCIIOJB30BaHUA, JIA KaXKAOr0 MECTa HaXOXIACHUA B .HCCOTO, B
KOTOpOM TaKoM MaTtepual IMNPUCYTCTBYCT B KOJMYCCTBAX, MPCBBIMIAONINX
ACCATb MECTPUUCCKHUX TOHH ypaHa W/AIH ABaauaTb METPUYCCKUX TOHH TOpHSA, a



vii)

viii)

b)

JUIL IPYTUX MECT HaXOXKJICHHUS C KOJUYECTBAMM 00Jiee OIHOW METPUYECKON
TOHHEI - 00I1ee KOJUYECTBO 1711 JIecoTO B IIEJIOM, €CIIH 3TO OOIIee KOJIHMIECTBO
MIPEBBIIIACT TECATh METPUUICCKUX TOHH YpaHa WM ABAIIATh METPUICCKUX TOHH
topusi. [IpenocraBnenue 3Toit nHPOpMaLUK He TpeOyeT BeACHHS IOIPOOHOTO
ydeTa SICpHOT0 MaTepuaa;

KOJIMYECTBA, XUMUYECKUH COCTaB M IMYHKT Ha3HAUEHUsS KaxJOW 3KCIOPTHOU
nmoctaBku U3 JlecoTo Takoro Marepuana Al KOHKPETHBIX HESJICPHBIX IeNieii B
KOJIMYECTBAaX, MPEBHIMIAIOIINX:

1) JIECSITh METPUUYECKUX TOHH YpaHa, WIM JJIs I0CJIEI0BATENbHBIX
SKCIOPTHBIX IIOCTaBOK ypaHa U3 JIecoTo B OAHO U TO k€ roCy1apCTBo,
KaXIasd U3 KOTOPbIX MEHEE NECATH METPUYECKMX TOHH, HO CyMMa
KOTOPBIX IIPEBBIIIACT JECATh METPUUECKUX TOHH B TEYEHUE I0/1a;

2) IBaIATh METPUUYECKUX TOHH TOPHS, WM IS IIOCIIeIOBATEIHHBIX
9KCHOPTHBIX TIOCTABOK TOpHS 13 JIecOoTo B OZHO M TO K€ TOCYAapCTBO,
KaIasg U3 KOTOPBIX MEHEE NIBAJIaTH METPHUYECKHUX TOHH, HO CyMMa
KOTOPBIX MIPEBBIIIACT JBAIIATh METPUIECKUX TOHH B TEUEHHE T0/1a;

KOJIM4YECTBA, XUMHYCCKUN COCTaB, MECTO HAXOXJICHHA B HACTOALICC BpEMIA U
HCTIOJIb30BAHUC WJIM MPEANOJIaracMoc HCIOJIb30BaHUC Ka)K,I[Oﬁ HMHOpTHOﬁ
roctaBku B JlecoTo Takoro MaTepuaia I KOHKPCTHBIX HEAACPHBIX ueneﬁ B
KOJIMYECTBAX, MNPEBBIIAIOIINX:

1) JIECATh METPUYECKMX TOHH YypaHa, WM IS TOCIeI0BaTeIbHBIX
MMITOPTHBIX TIOCTAaBOK ypaHa B JlecoTo, kaxkmas W3 KOTOPBIX MeEHee
JIECSITU METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIMIACT JECSTh
METPHUYECKUX TOHH B TEUCHUE TO/IA;

2) JIBaIUATh METPUYECKUX TOHH TOPHS, WIM Ui TOCJIEHOBATEIbHBIX
HMMIIOPTHBIX TNOCTaBOK Topus B JlecoTo, Kaxknas M3 KOTOPBIX MEHEe
JIBAJLIATH METPUYECKMX TOHH, HO CYMMa KOTOPBIX HpEBBIIACT
JIBaJIIaTh METPUYECKUX TOHH B TEYEHHE TO/1a;

Opd TOM TIOHUMaHHM, YTO TPEACTaBICHHE HHGOpPMAnIUM O TaKOM MaTepuane,
NpPEeIHA3HAYeHHOM [UIS HEsIEPHOTO HCIHONB30BaHMS, IIOCJIE TOIO KaK OH JIOCTHUTHET
OKOHYATEIIbHOI (hOPMBI CBOET0 HESIEPHOTO UCHIONIB30BAHMS, HE TpeOyeTcs;

a)

b)

MH(OPMAIMIO OTHOCUTENBHO KOJNWYECTB, BUAOB HCIIOJb30BAHUSA H MECT
HAXOXJIEHHA SIEPHOTO MaTepuana, OCBOOOXIEHHOTO OT TapaHTHH B
COOTBETCTBUHU CO cTaThelt 36 Cornamenus o rapaHTusx;

HHGOPMAIIMIO OTHOCHTEIHHO KOJMYECTB (KOTOpas MOXET HUMEThb (opMy
OLIEHOK) M BHJOB HCIIOJIB30BAaHHUS B KaKJAOM MECTE€ HAaXOXAEHHS SAIEepHOTO
Marepuana, OCBOOOXIICHHOTO OT TapaHTH B COOTBETCTBHH CO cTaThelt 35 b)
CornameHust o rapaHTHsX, HO €11 He HaXOMSIIErocsi B OKOHYAaTeIbHOH (hopme
JUTSL HESIIEPHOTO HCTIOJIb30BAHUS, B KOJTMUECTBAX, MPEBBIIIAIONINX YKa3aHHBIE B
cratbe 36 Cormnamrenus o rapantusix. llpenocraBnenue 3Toil HHGOpPMAUK HE
TpeOyeT BeneHus OAPOOHOT0 yueTa AepHOro MaTepuana;

I/IH(I)OpMaLII/IIO OTHOCHUTCIIBHO MECTAa HaXOXIACHUS WU I[aJIBHCI\/’IH.ICI‘/'I O6pa6OTKI/I OTXO0I0B
CpCaHCTO nim BBICOKOI'O YPOBHA AKTHBHOCTH, coAcpiKalux HHYTOHHﬁ,



BBICOKOOOOTAIIIEHHBI ypaH WM ypaH-233, B OTHOIIEHHH KOTOPBIX IpPUMEHEHHUE
rapanTuii ObIJIO MPEKPAIICHO B COOTBETCTBUH O cTaTheld 11 Cornamenus o rapaHTHsX.
Jia menw maHHOTO IMyHKTA "manmbHeWmmas oO0paboTka" He BKITIOYACT TEPEYIIaKOBKY
OTXO/IOB WM WX JajbHeillllee KOHIWLIMOHHUPOBAaHHE, HE IpeayCcMaTpUBaroIiee
pa3zAerneHus SIEMEHTOB, Ul XpaHEHUS UM 3aXOPOHEHHUS;

CIIEAYIONIyI0 WH(QOPMAIMI0O OTHOCHTENBHO COTJIACOBAHHOTO  O00OpYyIOBaHHA |
HESIZICPHOT0 MaTepuaia, IepeurcIeHHBIX B puioxeHuu 1

a) M0 KaXIOW OKCIOPTHOM TmocTaBke m3 JlecoTo Takoro o0OpymOBaHHUS |
MaTepHuana; WAEHTU(UKAIMA, KOJIWYECTBO, MECTO IIPEIIoIaraeMoro
UCTOJIb30BaHUSI B TOCYJApCTBE-TIONIydaTeNic M JaTa WIM B COOTBETCTBYIOIIUX
CITydasix OKuAaeMast ata SKCTIOPTHOH MOCTaBKH;

b) 0 KOHKPETHOMY 3ampocy ATreHTCTBa, NoATBepkaeHue JlecoTo Kak
UMITOPTHPYIOIIUM TOCYIapCTBOM HH()OPMAIIUK OTHOCHTEILHO IKCIIOPTa TAKOTO
obopymoBanus 1 MaTepuaia B JlecoTo, IpeaoCcTaBIeHHONH ATEHTCTBY APYTHM
TOCYZapCTBOM;

o0muie IIaHBl Ha TIPEACTOSAIINHA MECATHICTHUH TIEpUOJ, MMECIOIINE OTHOIICHHE K
paSBI/ITI/IIO smepHoro TOIIJNIMBHOI'O IIHUKJIA (BKJHO‘I&SI nnaHpreMbIe OTHOCAIIHUECA K
SIIEPHOMY TOIUTMBHOMY IIMKITY HayYHO-UCCIICAOBATEIBCKUE U OMBITHO-KOHCTPYKTOPCKUE
paboThI), KOTJa OHH yTBEPXKIEHBI COOTBETCTBYIOUIMMH KOMIIETEHTHBIMUA OpPraHaMu B
Jlecoro.

JlecoTo mpuaraeT Bce pa3yMHbIC YCHITHSI, C TEM YTOOBI MPEAOCTABUTh ATCHTCTBY CIIEIYIOIIYFO
UHGOPMAITHIO:

i)

ofrmree onvcaHve W MH(OOPMAINIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHUS! OTHOCSIIUXCS K
SOEpHOMY  TOIUIMBHOMY  IWIKIy  HAy9YHO-MCCIEIOBATENIbCKMX W OIBITHO-
KOHCTPYKTOPCKHUX pa6OT, HC CBA3aHHBIX C AJCPHBIM MaTCpruaioM, KOTOPLIC KOHKPETHO
OTHOCSTCS K 00OTallleH 0, TTepepaloTKe SASPHOTO TOILTHUBA WU K 00pabOTKEe OTXOJIOB
CpeIHEro WM  BBICOKOTO  ypPOBHSA  aKTUBHOCTH, COAEPXKAIIMX  IUTyTOHHIA,
BBICOKOOOOTAIEHHBIN ypaH WM ypaH-233, ocyIiecTBIsIeMbIX Tae-mibo B Jlecoto, HO
KOTOphIC HE (DUHAHCHPYIOTCS, HE TOJNYYMJIM KOHKPETHOTO pa3pelICHUs WM He
KOHTpoJMpyroTcst Jlecoto wnm He ocymiecTBisroTcss or mMeHH Jlecoro. Jlma menmm
JTAHHOTO ITyHKTa "00paboTKa" 0TXOMOB CPEIHETO MM BHICOKOTO YPOBHS aKTUBHOCTH HE
BKJIHOYACT TNEPCYIaKOBKY O0TXOI0B 50058 nux KOHAWITUOHHWPOBAHUE, HE
MpeayCMaTPUBAIOILEE PA3/ICIICHUS SIICMEHTOB, JIJIsl XPAaHESHHS WITH 3aXOPOHCHHUS,

obmiee omucaHue JEATENBHOCTH M CBEAGHHS O JIMIE WIM OpraHH3aluy,
OCYIIECTBJIAIONINX TaKylO JEATeNbHOCTh B OIPEACICHHBIX ATEHTCTBOM MECTax
HAXOXKJICHHS 3a TpeesiaMy IUIOIIAIKH, KOTOPBIC, 10 MHEHUIO ATEHTCTBA, MOTJIH OBl
(YHKIOHAIILHO OBITH CBS3AHBI C JIEATENBLHOCTHIO Ha 3TOH Iuromaake. [IpemocraBnenue
Takod WHGOPMAIMK SBISIETCS TPEAMETOM KOHKpeTHOoro 3ampoca AreHTcrBa. OmHa
HPEIOCTABISACTCS B KOHCYIBTALMU ¢ ATEHTCTBOM M CBOEBPEMEHHO.

Ilo 3ampocy ArentcrtBa JlecoTo maeT yTOYHEHHWsI WM pa3bsCHEHHs J0OOH WHQOpMaIiH,
NPENOCTAaBICHHON B COOTBETCTBUH C HACTOSIICH CTaThei, B TOM CTENEHH, B KOTOPOH OHA MMEeT
OTHOIICHUE K LIeTIH TapaHTHH.



Cratpsa 3

Jlecoro npenocraBisier AreHTCTBY B TeueHue 180 nHel mocie BCTYIUIEHHS B CHITy HaCTOSIIETO
[porokona uHpOpMAIINIO, O KOTOPOI TOBOPUTCS B CTaThe 2.4 1), iii), iv), V), vi) a), Vii) ¥ X) 1 B
cratbe 2.b 1).

Jlecoto mpenocTaBisieT ATeHTCTBY 110 15 Mas Kakaoro roga OOHOBICHHYIO HHGOPMAIIHIO, O
KOTOpPOM TOBOPUTCS B IIyHKTE a. BHIIE, 3a MEPUOJ, OXBATHIBAIOIIMN MPEAIICCTBYIOIIHIA
KaneHmapHeid Ton. Ecnmm panee mpemocraBiieHHas WH(GOPMAIUS OCTalach 0e3 W3MEHEHHWH,
JlecoTo yBemoMsieT 00 3TOM.

Jlecoto mpenocraBnsier ATeHTCTBY A0 15 Masi Kax0ro roja MH(OpMAIIHIO, ONPEICICHHYI0 B
cTarbe 2.a.vi) b) u ¢), 3a mepro1, OXBATHIBAIOIIHIA TIPEIIICCTBYIONTNI KaJICHIAPHBIN TO/.

JlecoTo  eXKeKBapTalbHO MPEAOCTAaBIsIET ATEHTCTBY HMH(GOPMAIMIO, OIpENCICHHYIO B
craree 2.a.ix) a). Orta MHpOpPMAIUS NPEAOCTABISLCTCS B TEUECHUE LIECTUIECATH JHEH Iocie
OKOHYaHUSI KaXKJI0r0 KBapTaja.

Jlecoro mpenocraBisgeT ATeHTCTBY HH(GOPMAITHIO, OTIPEIENICHHYIO B CTaThe 2.a.viii), 3a 180 nHei
JI0 OCYIIECTBIICHUS IalbHEHIIeH oOopaboTku, U 10 15 Mas kaxkmoro roma wH(pOpMAIHO 00
M3MEHECHUSIX MECT HaxOXKICHHS 32 TIepHOJ], OXBATHIBAIOIINIA TPEIIIECTBYIOIINNA KaJeHIapHbBII

rona.

JlecoTo M ATEHTCTBO JIOTOBAPHBAIOTCS O BPEMEHH M YacTOTE NPENOCTABICHUS HH(OpPMAIUH,
OIIpe/ICJICHHON B CTaThe 2.a.ii).

JlecoTo mpemocTaBisier ATeHTCTBY HH(DOPMAITHIO, OITPEICIICHHYIO B CTaThe 2.a.1X) b), B TeueHue
HIECTUJIECATH JHEH T0ciIe MOCTYIUICHHUS 3a1poca OT ATEHTCTBA.

IIOHOJIHI/ITEJILHI)IFI JOCTYII
Cratpsa 4

HI/DKCCJ'IGI[yIOH_IGC MNPUMCHSCTCA B CBA3M C OCYHICCTBJIICHHCM JOMNOJHHUTCIBHOIO JOCTyla B

COOTBETCTBHH CO CTaThell 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBHUT LEJIN MEXAaHUCTUYCCKHU WJIM CUCTEMATHUYCCKHU IIPOBEPATH I/IH(l)OpMaHI/IIO, 0
KOTOpOI‘/'I TOBOPUTCH B CTATbC 2, OJTHaKO ATEHTCTBO HMEET HAOCTYII K:

1) TFO00MYy MECTY HaxOXKACHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHON OCHOBE C IIEJIbI0 00ECTIeUeHNsI YBEPEHHOCTH B OTCYTCTBUHU HE3asBICHHBIX
SIGPHOTO MaTepHasa 1 AesITeIbHOCTH;

i) TFO0OMY MECTy HaxXOXKACHHsS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM c., B IEIsIX
pelIeHus BONPOCA, CBS3aHHOIO C MPaBWIBHOCTBIO M MOJHOTOM HMH(OpMamy,
MPENOCTaBICHHON B COOTBETCTBUM CO CTaThel 2 WM B LEISIX YCTpPaHEHUS
HECOOTBETCTBUSI, CBA3aHHOTO € 3TOM nH(opMarmeii;

iii) TF000MY MECTY HaXOXKJCHHS, O KOTOPOM TOBOPHTCS B CTaThe 5.a. iii) B TOH cTereHH, B
KOTOPO# 3TO HEOOXOOUMO ATEHTCTBY JUIS TOATBEPKICHHUS JUIs Leleld TapaHTHH
3asBieHns JlecoTo o craTyce YCTaHOBKM HJIM MECTa HaXxOKAEHHS BHE YCTaHOBOK, TIiE
paHee 0OBIYHO MCIIOBb30BAIICS SIIEPHBII MaTepua, Kak CHATBIX C 9KCILTyaTalluH;



1) 3a WCKIIFOYEHHEM CJIydaeB, YKa3aHHBIX B IyHKTE ii) HIKe, ATEHTCTBO HAallpaBIseT
Jlecoro npeaBaputeabHOE YBEAOMIIEHHE O JIOCTYIIE IO KpaifHeil mepe 3a 24 yaca;

ii) B OTHOIICHWU JIOCTYNa K JIIOOOMY MECTy Ha IUIOMIAJIKe, KOTOPBIM 3alpamiiBacTcs B
COYETAaHWW C TMOCEIISHUSMHU JJIsi TPOBEPKH HHMOPMAMK O KOHCTPYKIUH UM C
HMHCIIEKIUSAMHA JUIS CHELUMATILHBIX 1€l MM OOBIYHBIMH HMHCIEKIMUSIMH Ha STOH
IUIOMIAJIKE, CPOK TPEIBAPUTEIBHOTO YBEIOMIICHUS, €CIM ATEHTCTBO OOpamaercs c
3ammpocoM 00 93TOM, COCTaBlsieT, IO KpalHeid Mepe, JBa daca, OJHAKO B
HCKITFOYUTEILHBIX 00CTOSITEIHCTBAX, MOYKET COCTABUTh MEHEE JIBYX YaCOB;

NPEABAPUTENILHOE YBEIOMJIEHUE HANpaBiseTcd B IMUCbMEHHOM BHIE U B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYUHBI JIOCTYNA U JAESITEIBHOCTb, KOTOpas NOJDKHA OBbITh OCYIIECTBIEHA BO
BpeMsI TaKOTO JI0CTYTIa;

B CIIy4ae BOMPOCA MM HECOOTBETCTBUSI ATEHTCTBO MpeaocTaBisieT JIecoTo BOZMOXKHOCTD JaTh
pa3bsICHEHWE U CIIOCOOCTBOBATh PEIICHUIO JTOTO BOMPOCa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBHUsI. Takas BO3MOKHOCTb Oy/eT MpPEeNOCTaBIATHCS O HAMpPABICHHUS 3ampoca O
JIOCTYTIE, ©CITU TONBKO ATEHTCTBO HE COYTET, YTO 3ajepXKKa B TPEIOCTABICHUH JOCTYIIA,
BO3MOYKHO, HAHECET YIIepO ILeNH, ¢ KOTOPOH 3ampaiiiBaeTcsl 3TOT JOCTyl. B mrobom ciydae
ATeHTCcTBO HE JcJ1acT Kakux-Jmbo BBIBOJAOB B OTHOIICHHWHU BOIIPOCA WJIM HECOOTBETCTBUA N0 TCX
nop, moka Jlecoto He OyAeT MpeIOCTaBIeHA Takast BO3MOXKHOCT;

ecimu ¢ Jlecoro He JOCTUTHYTO HHOM JOTOBOPCHHOCTH, AOCTYIl OCYHICCTBIIACTCA TOJIBKO B
TE€UEHUE OOBIYHOTO pa6oqer0 JHA,

JlecoTo WMeeT HpaBO Ha CONPOBOXKICHUE MHCIIEKTOPOB ATGHTCTBA BO BpeMs JOCTyIla
npeacTaBuTeNsIME JIecoTo TpH yCIOBUH, YTO ATO HE 3aJIepKUBACT BBIOJHEHHE MHCIIEKTOPaMHU
CBOMX (DYHKIIMI MJIM MHBIM 00pa3oM He NPENsSTCTBYET 3TOMY.

Cratps 5
Jlecoro npenocraBnsier Ar€HTCTBY JOCTYII K:

1) TF0O0MY MECTY Ha IDIOIIAIKE;

i) mo00My MECTy HaxOXKIEHHUS, OIpeleieHHOMY JIecoTo B COOTBETCTBHM  CO
craTbeil 2.a.v)-viii);

iil) m000# CHATOW C JKCIUTyaTallMM yCTAaHOBKE WJIM CHATOMY C 3KCIUTyaTallud MeCTy
HaxOoXXKIEHHS BHE YCTAaHOBOK, TJie paHee 00BIYHO UCTIONB30BAJICA SIIEPHBIH MaTepHall;

TO0OMY MeECTy HaXOXKICHHS, OmNpeAciicHHOMY JIecoTo B COOTBETCTBHM CO CTaThei 2.a.i),
cTarheii 2.a.1v), cTathel 2.a.ix)b) mnu crartbeit 2.b., MOMHUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, IIPH YCIOBHH, YTO, eClii JIecoTo He MMeeT BO3MOXKHOCTH MPEAOCTABUTD TaKOH
noctyn, Jlecoto mpuiaraeT Bce pasyMHBIE YCHIIMS IS HE3aMEUTUTEIHHOTO yIOBJIETBOPEHUS
TpeOoBaHUi ATEHTCTBA C TTIOMOIIBIO UHBIX CPEIICTB;



TF000MYy MECTY HaxXOXKJIEHHs, ONpeAeIeHHOMY ATEHTCTBOM, IOMHUMO TEX MECT HaXOXKICHHUS, O
KOTOPBIX TOBOPHUTCA B IyHKTax a. U b. BhIIe, B LEMSIX 0TOOpa Mpod OKpysKaromled cpensl B
KOHKPETHOM MECT€ HAXOXICHUS IIPU YCIOBHHU, 4TO, ecii JIecoTo He MMeeT BO3MOXKHOCTH
MPEAOCTAaBUTh TaKoil 1oCTyI, JlecoTo mpunaraeT Bce pa3yMHbIE YCHIIHA U1l He3aMeUTUTENTbHOTO
YIIOBJIETBOPEHUS TPEOOBaHMI ATEHTCTBA B MPHICKAIINX MECTax HaXOXKACHHS WM C TIOMOILBIO
WHBIX CPE/ICTB.

Cratps 6
IIpu ocyIecTBICHHUY CTaThH 5 ATEHTCTBO MOKET BBITIOIHATH CIICAYIOIINE BUIBI NS TSILHOCTH:

B OTHOIICHWH JOCTYyIIa B COOTBETCTBHH CO CTaThel 5.a.1) WM iii): BH3yalbHOE HAOIIOIICHHE,
0TOOp MPOO OKPYKAIOIIEH Cpebl; HMCIOJIB30BAHUE YCTPOHCTB Uit OOHAPYKEHUSI U NU3MEPECHUS
paguanuu; onevyaTblBAaHUE W NPHMEHEHHE APYTUX HICHTHOUIMPYIOUIMX U YKa3bIBAIOIINX Ha
BMELIATEIbCTBO YCTPOMCTB, ONPEAENEHHBIX B JlOMONMHUTENBHBIX MOJIOXKEHUSX; MPUMEHEHHUE
IPYTHX OOBEKTUBHBIX MEp, TEXHHYECKas OCYILECTBUMOCTh KOTOPBIX OblIa NMOATBEPXKICHA U
UCTIONIb30BaHME KOTOPBIX ObIIO  coryacoBaHo CoBeTOM  ympaBisoUnMX (B JajbHEHIIEM
nMmeHyeMbM "CoBeT") U Tociie KOHCYIbTAINi MeXTy ATeHTcTBOM 1 JlecoTo;

B OTHOILICHUU JOCTYIa B COOTBETCTBUM CO CTaTheil 5.a.11): BU3yalIbHOE HAOJIOACHHE; MMOJCUYCT
VUCTHBIX EAWHHMI] SACPHOTO MaTepuaia, HepaspylIalolie H3MEpeHuss u 0oTbop mpol;
UCTIOJIb30BaHKUE YCTPOMCTB Uil OOHApPYKECHHS W M3MEPEHUS paJualliy; W3YYCHHUE YUCTHBIX
JIOKYMEHTOB, KaCaroIINXCsl KOJIMYECTBA, IIPOUCXOXKICHHUS U Pa3MEILICHUs MaTepuaa; 0Toop mpod
OKPY’KaIOIlel Cpeibl; MPUMEHEHHE IPYTHX OOBEKTHBHBIX MEp, TEXHHUYECKAS OCYIIECTBUMOCTD
KOTOPBIX ObLJIa MOATBEPIKICHA U UCTIONB30BaHUE KOTOPBIX ObLIO coryiacoBaHo COBETOM M TOCIE
KOHCYJIbTallui Mex 1y AreHTcTBoM U JlecoTo;

B OTHOIIIEHHH JIOCTYIa B COOTBETCTBUM CO CTaThel 5.b.: BH3yanbHOe HaOmoaeHne; 0TO0p Mpod
OKpY’KaroIle Cpebl; WCTIONB30BAHNE YCTPOICTB IiIsi OOHApYXEHUS W U3MEPEHUs paJvalliu;
N3Yy4YCHUC KacCaromiuxcs FapaHTI/Iﬁ MMPOMU3BOACTBCHHBIX U OTTPY30YHBIX YUYCETHBIX JOKYMCHTOB,
NPUMECHEHHUE JIPYTUX OOBCKTHBHBIX MEp, TEXHHMYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
TIOJITBEPIK/ICHA ¥ MCIOJIh30BaHHE KOTOPHIX OBLIO cornacoBaHo COBETOM U IOCIE KOHCYJIbTAlUi
Mexay ATeHTCTBOM U JlecoTo;

B OTHOLLICHUM AOCTYIa B COOTBETCTBHM CO CTaThel 5.c.. 0TOOp Mpo0 OKpy»Xaromieil cpeasl U B
Cllydae, €ClIM pe3yJbTaTbl HE IO3BOJIIOT PELINTh BONPOC WM YCTPAHUTh HECOOTBETCTBUE B
MecTe HaxOXJIEHHs, OIpeAeIeHHOM ATEHTCTBOM B COOTBETCTBUM CO  CTaThei S.c.,
UCIIOJBb30BaHHE B OJTOM MECTE€ HAXOXKACHHS BU3YaILHOTO HAOMIOJACHHSA, YCTPOHCTB IS
OOHapy>KeHUs] U W3MEPEHHs pajuald W IPUMEHEHHE II0 COIVIACOBAHMIO Mexny Jlecoto u
ATEHTCTBOM JIpYTUX OOBbEKTUBHBIX MEP.

Cratbpst 7

Ilo mpocsbe Jlecoto AreHtcTBO M JlecoTo HOroBapHBalOTCS B OTHOLIEHHH PETYIMPYEMOIO
JOCTynma B paMkax Hacrosimero IIpoTokoma ¢ nHempr0  NMPeNoOTBpAaIlEHHs —PACKpPBITHSA
YYBCTBUTEIIFHOW C TOYKH 3pEHHS SICPHOTO pPACIpOCTpaHeHHs WH(OpPMAIMH, BBITOJIHEHUS
TpeboBaHMi 0€30MacCHOCTH WM (PU3MUECKOM 3alUThl WM C LEJbl0 00eCIeYeHHs 3aIliuThl
HaxofsIeiicss B 4aCTHOM COOCTBEHHOCTH WM KOMMEPUYECKH YYyBCTBUTEJIBHOM HH(MOpMAIWH.
Taxkue TOroBOPEHHOCTH HE TMPENATCTBYIOT ATEHTCTBY OCYIIECTBISTH JESTEIbHOCTh, KOTOpast
SIBTSIETCST  HEOOXOAWMOHM anst  o0ecriedeHHsT YOEAWUTENbHOH YBEPEHHOCTH B OTCYTCTBHU
HE3asBJICHHBIX SIEPHOTO MaTeprasa U AEATEIbHOCTH B COOTBETCTBYIOLIEM MECTE HaXOXKIEHHS,



BKJIIOYAs peIlIeHHE JIF0OO0TO BOIPOCa, OTHOCSILETOCS K PABUIILHOCTH U ITOJTHOTE HHPOPMALINH, O
KOTOPO TOBOPUTCS B CTaThe 2, WM YCTPAHCHHUE HECOOTBETCTBHUS, OTHOCSIIETOCS K OTOM
HHGOPMAITHH.

b. JlecoTo MOXET MpU NPEeIOCTABICHWH HHPOpPMAaLUK, O KOTOPOH TOBOPHUTCS B CTaThe 2,
uH(OPMUPOBaTh ATEHTCTBO O MECTaX Ha IUIOIIAJKE WJIM B MECTe HaXOXKICHHS, HAa KOTOPBIX
MOXKET IPUMEHSATBCS PETYINUPYEMBII JOCTYIL.

C. Jlo BcTymieHus B CHITy JIOOBIX HEOOXOAMMBIX JIOMONMHUTENBHBIX MmoNioxkeHui Jlecoro moxer
MPUOETHYTH K PETYIMPOBAHHIO JOCTYTIA B COOTBETCTBUH C TIOJIOKESHUSIMH ITYHKTA a. BBIIIIE.

Cratps 8

Huuro B Hacrosimem [Ipotokone He mpensitcTByeT JlecoTo mpenocTaBisaTh ATEHTCTBY JOCTYIT K
MecTaM HaXO)KICHHS B JIONOJHEHHWE K TeM, O KOTOPBIX TOBOPHUTCS B CTAaThiX 5 W 9, WIM TPOCHUTH
ATEHTCTBO O MPOBEJCHUN AESATENBHOCTH IO TPOBEPKE B KOHKPETHOM MECTE HAXOXKACHUS. ATEHTCTBO
HE3aMeUTUTENFHO TIPHJIaraeT Bce pa3yMHBIC YCWIIUS JUIS OCYLIECTBIICHUSI JIEWCTBUI B COOTBETCTBHHU C
TaKOW MPOCHOOIA.

Cratpa 9

Jlecoto mpenocTaBnsieT ATEHTCTBY JOCTYI K MECTaM HaxXO)KJICHUS, ONpeIeIeHHBIM ATEHTCTBOM
Uit oTOopa mpo0 OKpy Karoliel cpeabl Ha OOIIMPHON TEPPUTOPUH, NPH YCIOBUH, YTO eciii JlecoTo He
MMEET BO3MOXKHOCTH NPEIOCTaBUTh Takod AocTym, To JlecoTo mpumaraer Bce pasyMHBIC YCHIIUS IUIs
YIIOBJIETBOPEHUSI TPEOOBaHUM ATEHTCTBA B JIBTEPHATUBHBIX MECTAaX HAXOXICHUSA. ATEHTCTBO HE
3ampaniuBacT TakoH AOCTYN 1O TeX Iop, MoKa OTOOp MpoOd OKpysKaromied cpeabl Ha OOMIMpPHON
TEPPUTOPHN U TPOLEAypHBIE MEpHI IJIsl €ro NpOBEICHUS He yTBepskaAeHb! COBETOM W HE MPOBEICHBI
KOHCYJIbTaIluu MEeXTy AreHTcTBOM U JlecoTo.

Cratps 10
ArenrctBo uadopmupyert JlecoTo o:

a. JCATCIIBHOCTH, OCYHleCTBHCHHOﬁ B paMKaxX HaCTOAIIETO HpOTOKOJIa, BKIIIo4as IOCATCIbHOCTh B
OTHOILIEHUH JIFOOBIX BOIIPOCOB WJIN HeCOOTBeTCTBHﬁ, KOTOPBIC ATreHTCTBO JJOBCJIO 1O CBCIACHHA
.HGCOTO, B Ipeaciax MECTUACCATU ,E[Hefl IMOCJIC  OCYHICCTBJICHUSA AreHTCTBOM dTOH
JCATCIIBHOCTH,

b. pe3yabpTaTax JCATSNILHOCTA B OTHOIICHWHM JFOOBIX BOIPOCOB HIIM HECOOTBETCTBHIA, KOTODHIC
ATEHTCTBO JOBeNO O CBeleHWs JlecoTto, Mo BO3MOXKHOCTH CKOpee, HO B IIFOOOM cilydae B
TeUeHHe TPHUIATH JHEH 1MocTe oTydeHIsS ATEHTCTBOM 3THX PE3YJIbTaTOB;

c. BBIBOJIaX, KOTOPBIE OHO C/ENalio B pEe3ylbTaTe CBOEH IESITENBHOCTH B COOTBETCTBHU C
HactosmmM [ IpoTokosom. Takve BEIBOIBI IPEAOCTABIISIOTCS €XKETOTHO.



HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Crares 11

a. 1) ['enepanpublii mupektop yBemomisier Jlecoto o0 yrtBepxknennu CoBeToM JrO00TO
JIOJDKHOCTHOTO JIMIIa ATEHTCTBA B KauecTBe MHCIEKTopa 1o rapantusaM. Ecim Jlecoto He
u3BemmaeT [ eHepasbHOTO THPEKTOpa O CBOEM OTKJIOHEHHH TaKOTo JOJDKHOCTHOTO JIMIIA
KaK MHCIIEKTOpa Ajs JIecoTo B TeUeHHE TpeX MECSIIEB MOCHe MOTyUeHUS YBEAOMIICHHS
00 yrBepkaeHnn COBETOM, HHCIIEKTOP, O KOTOPOM TakiM 00pa3oM yBenomieHa Jlecoto,
CUMTaeTCs Ha3HaYeHHBIM B JlecoTo.

i) ['eHepanbHBIil TUPEKTOp, NEHCTBYS B OTBET Ha MPOCKOy JlecoTo mim mo coOCTBEHHOM
WHUIMATUBE, He3aMeTUTEIHHO HHPOpMHUpPYET JlecoTo 00 OT3bIBE Ha3HAYCHUS JTFOOOTO
JIOJPKHOCTHOTO JIMIIA B KauecTBE MHCIeKTopa s Jlecoro.

b. YBenomieHue, 0 KOTOpOM TOBOPHUTCA B IIYHKTE a. BBIIIE, CUMTACTCS MOITYUYeHHBIM JlecoTo uepes
CceMb JIHEH TMOocie JaThl HamnpaBlieHHuss ATEHTCTBOM Takoro yBemomsieHusi JlecoTo 3aka3HOMU
KOPPECIIOHICHLIUEH.

BH3bI
Cratpg 12

Jlecoro B TeueHHE ONHOTO Mecslla IOCTE IOMYYCHHUS 3ampoca 00 3TOM, MpPEAOCTaBIACT
YKa3aHHOMY B TAaKOM 3alpoce Ha3HAYCHHOMY WHCIICKTOPY COOTBETCTBYIOIIYIO MHOTOKPATHYIO
BBE3HYIO/BBIC3IHYIO /WM TPAH3UTHYIO BH3BI, KOTOpPBIE TPEOYIOTCS I oOecredeHus] WHCIIEKTOPY
BO3MOYKHOCTH Bbe3/1a M MpeObIBaHUS Ha TeppuTopur JlecoTo B LENsSX BBHIMOMHEHHs ero/ee (pyHKIH.
JIroOble 3ampolIeHHbIC BU3bl JCHCTBUTENBHBI HE MEHEE OJHOTO Toja M B Cliyyae HEOOXOIUMOCTU
BO300HOBIISIOTCS HA TIEPHO]T HA3HAYEHHSI HHCTIEKTOopa B JlecoTo.

JOHOJHUTEJIBbHBIE IIOJOXKXEHUA
Cratpg 13

a. B Ttex ciydasx, xorga Jlecoto miam ATEHTCTBO YKa3bIBalOT Ha HEOOXOAWMOCTH OIPEICIUTEH B
JIOTIOTHUTENBHBIX TOJIOKEHUSIX, KaKUM 00pa3oM CleAyeT MPHUMEHSTh MEPbhI, WU3JI0KEHHBIC B
HacrosimieM [Ipotokone, JlecorTo W ATreHTCTBO COIAcOBBIBAIOT Takue JlOMOIHUTEIBHBIC
TIOJIOKEHHSI B TCUEHHE IEBSHOCTA JHEH TOCIIe BCTYIUICHHUS B CHITy Hactosmero [IpoTokona wim,
B TEX CIyYasx, KOr/a yKa3aHue Ha HEOOXOIUMOCTh TaKuX JlOMOTHUTEIHHBIX MOOKEHUH TacTCs
mocje BCTYIUICHHUSI B CHy Hacrtosiero IIpoTokona, - B TeueHHe AEBSHOCTA THEH MOCie AaThl
TaKOT0 YKa3aHWUS.

b. Jo BCTymuieHUs B CHITy JIFOOBIX HEOOXOMUMBIX J[OMOTHUTENBHBIX MMOJIOKEHUH ATEHTCTBO UMEET
MPaBO MPUMEHSATHh MEPBI, U3JI0KEHHBIE B HacTosieM [IpoTokore.



CUCTEMBI CBA3U
Cratss 14

JlecoTo maer paspelieHre ATEHTCTBY CBOOOJHO MCIOJIB30BATh ISl CITYKEOHBIX LIENEH CHCTEMBI
CBSI3U MEX Iy HHCTIekTopaMu AreHTcTBa B Jlecoto u LleHTpadpHBIMU YUPEXKICHUSIMH ATEHTCTBA
W/WITH PeTHOHATIBHBIMA OFOpO, BKITIOUAs Iepefady B HEABTOHOMHOM HJIM aBTOHOMHOM peXHnMe
UH(OpPMAIIHMH, TOCTYIAKIICH OT YCTPONCTB, YCTAHOBJICHHBIX ATCHTCTBOM B IIEJSAX COXPAHCHUS
W/vi HaOJFOIEHHS, WJIH U3MEPEHHs, U 00eCIeurBaeT 3alluTy TaKOH CBsS3U. ATEHTCTBO IOCIE
KOHCYJbTaIlMii ¢ JlecoTo mMMeeT TpaBO WCHONB30BATh yCTAaHOBIICHHBIE HAa MEXIyHApOIHOM
YpOBHE CHCTEMBI MPSMOW CBS3M, BKJIIOYAsl CITyTHUKOBBIE CHUCTEMBI W JpPYyTHE BHIBI JalbHEH
cBs3M, He ucmnonb3yembie B Jlecoto. Ilo mpockbe JlecoTo mmm AreHTCTBa MOAPOOHOCTH,
KacaroIlfecss OCYIIECTBJICHMSI 3TOTO IyHKTAa B OTHOIIEHWH Mepenadyd B HEaBTOHOMHOM HITH
ABTOHOMHOM pPeXUMe HHPOPMAIIUH, MOCTYTAIOIIEH OT YCTAHOBICHHBIX ATEHTCTBOM YCTPOWCTB
COXpaHCHUs] W/WiM HaONIOJICHUS WM JJIsl U3MEPCHUH, ONpPEACSIOTCAs B JIOMONHUTENBHBIX
TIOJIOKEHHUSIX.

[Ipu ycraHoBieHUH CBSI3M M Tepenade MH(POpMAIMy, KaKk 3TO IMpeaycMaTpUBAETCs B MYyHKTE a.
BBIIIC, HAAJIEKAIMUM 00pa3oM  yUYHMTBIBACTCS HEOOXOAMMOCTh OOECIECUEHMsS  3aIlUThI
HaxosIeicss B 4aCTHOM COOCTBEHHOCTH MIIM KOMMEPUYECKU 1yBCTBUTEIbHON MH(OPMALMN WIIH
TOH MH(OPMALIH O KOHCTPYKIHH, KOTOPYIO JIecoTo cunTaeT 0co060 1yBCTBUTEIHHOM.

3AIIUTA KOHQ)HHEHHHAHLHOﬁ HHO®OPMALIMU
Cratpg 15
ATEHTCTBO TOJIEPKUBACT CTPOrHi pekuM obecriedeHus 3(EKTUBHON 3aIUThI OT PACKPHITHS
KOMMEPYECKHX, TEXHOJIOTHUECKHIX M MPOMBIIIICHHBIX CEKPETOB U JIPYTOi KOH(PHICHIIUATHHOMN
nHGOpPMAIMH, KOTOpas CTAaHOBHUTCS €My HM3BECTHOM, BKIIOYAs TaKylo HWH(OpMAITHIO, KOTOpas

CTAaHOBUTCS U3BECTHON ATEHTCTBY B XOJI¢ OCYIIECTBICHUS HacTosmero [IpoTokona.

P €KUM, O KOTOPOM TIOBOPUTCSA B IIYHKTC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJIOXKCHU!,
OTHOCAIIUECCS K:

1) OOIIMM TPUHITUIIAM U CBS3aHHBIM C HUIMH MepaM I10 0OpaIIeHnI0 ¢ KOHPHICHINATBEHOH
uHbOpMAIHEH;

ii) YCIIOBHSIM HaliMa IepCOHaa, KacaroIUMCs 3aIlUThl KOH(PUICHIIMATBHOM HH(pOopMaIyy;

iii) npoleAypaM B Cliydae HapylIeHHH WM SKOOBI MMEBIIMX MECTO CIy4asxX HapyIICHUS
KOH(pUICHIIMATBHOCTH.

PexxuMm, O KOTOpOM TOBOPHUTCSI B TIYHKTE a. BBIIC, YTBEPXKIACTCS H TEPHOJMUYCCKU
paccmarpubaercsi COBETOM.
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IPUJIOKEHUSA
Cratps 16

[Ipunoxenuss k HacrosameMy IIpoTokony SBASIOTCS €ro HEOThEMJIEMOM uacTeio. 3a
UCKJIIOYEHUEM 1LeJiel BHECEHHUs] MOMNpPaBOK B NpwiokeHus, TepMmuH "IIpoTokon", kak OH
ynoTpe0IseTcs B HACTOSIIEM JIOKyMeHTe, 03HayaeT [IpoToKom 1 IpuII0KEeHHUsT BMECTE B3SIThIE.

nepedeHb BUIOB JEATEIBHOCTH, YKA3aHHBIX B MPUIOKEHUH I, U mepedeHb 000pyIOBaHUS U
B I 0
Marepuana, yka3aHHbIX B mpwioxeHuu I, CoBeToM MOryT BHOCHTBCS IIONPAaBKU 110
pexomeHmamu co3aanHor CoBeToM paboueil TPYIIIBI SKCIEPTOB OTKPHITOrO cocTaBa. Jlrobas
Takas MoIpaBKa BCTYNAET B CHITy Uepe3 YEThIpe MecAlla rocie ee NpuHATUS COBETOM.

BCTYIUIEHHUE B CWJIY

Crartest 17

Hacrostmmii TIpoTokon BCTymaer B CHily TIOCHE €ro IMOJNHCAHHS TpeNcTaBuTesiMua Jlecoto n
AreHTCTBA.

Jlecoto MoxeT B m000€ BpEMs OO0 TOro, Kak HACTOSIIUN HpOTOKOJ'I BCTYIIUT B CUJTY, 3adBUTh, YTO

Jlecoro OyzmeT mpuMeHATH HACTOSIIIHI [ [pOTOKOI Ha BpEMEHHO OCHOBE.

['eHepanbHBIl AUPEKTOp HE3aMEMIUTENbHO HHPOPMHUPYET BCE FOCYapCTBa - WICHBI ATEHTCTBA
0 JII000OM 3asIBJICHMM O NPUMEHEHUH HacTosero [Iporokona Ha BpeMEHHOHW OCHOBE M O €ro
BCTYIUICHUU B CUITY.
OINNPEJEJIEHUA
Cratpa 18
s nenent Hacrosmero IIporokona:
OTHOCAIINECA K SACPHOMY TOIUIMBHOMY IHMKIY HAYyYHO-WCCIENOBATENECKUE W OMIBITHO-

KOHCTPYKTOPCKHE PabOThl 03HAYAIOT JEATEIbHOCTh, KOTOPask KOHKPETHO OTHOCHTCS K JIFOOOMY
acHeKTy pa3pabOTKH MPOLEcca il CHCTEMBI JIF000T0 U3 CIISTYIOIIETO:

KOHBEPCHH SICPHOTO MaTepHaa,
- oboraleHus sSIepHOro MaTepuana,
- N3rOTOBJICHUA AACPHOT'O TOILIMBA,
- PeaKTopoB,

- KpUTHYECKHX COOpOK,

- mepepaboTKH SIEPHOTO TOIIJIMBA,
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- 0o0paboTkm (HEe BKJIIOYAs TEPEYNAKOBKH WM  KOHIAWIMOHUPOBAaHUS, HE
MpeyCMaTPUBAOIIETO Pa3JeNIeHNs] 3JIEMEHTOB, ISl XpaHEHUs] WA 3aXOPOHEHH)
OTXOJ/IOB CpPEIHEr0 WM BBICOKOTO YPOBHSI aKTHBHOCTH, COAEPIKAINX ILTyTOHHH,
BBICOKOOOOTaIlIEHHBIHN ypaH Wi ypaH-233,

HO HE BKIFOYAIOT AEATENLHOCTh, OTHOCSIIYIOCS K TEOPETUYECKHUM WIH (YyHIAaMEHTAIEHBIM
HAYYHBIM HWCCIICIOBAHUSM WM K HAyYHO-MCCIEOBATEIbCKAM W ONBITHO-KOHCTPYKTOPCKUM
paboTam 1Mo MPOMBIIUICHHBIM PUMEHEHHUSM PAIHOM30TONOB, MEUIIMHCKUM, THAPOJIOTHIECKUM
U  CENbCKOXO3SMCTBEHHBIM IPUMEHEHUSIM, W3Y4YCHUIO TOCIEACTBUA Ui  3IIOPOBBS U
OKPY KaroIIeH CpeIbl U 10 yCOBEPIICHCTBOBAHHUIO TEXHMYECKOTO OOCITYKHBaHMUS,;

IJIONIA/IKa 03HAYAET TEPPUTOPHIO, TPAHHUIIBI KOTOPOH OIpesesieHbl JIecoTo B COOTBETCTBYIOIIEH
uHQOpPMAIMM O KOHCTPYKIMH YCTAHOBKHM, BKITFOYAsi OCTaHOBJIEHHYIO YCTaHOBKY, a TaKKe B
COOTBETCTBYIOIIEH WHQOPMALMM O MECTe HaXOXJICHHS BHE YCTAHOBOK, TA€ OOBIYHO
UCIIOJIB3YETCA SIIEPHBIA MaTepHall, BKIIOYasl 3aKPHITOE MECTO HaXOKICHHUS BHE YCTAHOBOK, TJE
paHee WCTONB30BAJICS SACPHBI Marepuall (KOTOphle OTPaHWYHMBAIOTCS MECTAMH HaXOXIICHHS,
T7Ie UMEIOTCS TOpsYre KaMephbl FJIM OCYIIECTBISUIACH JIESITENbHOCTD, CBSI3aHHASI C KOHBEPCHEH,
oborarieHneM, U3TOTOBIICHHEM WM TepepaOboTKoi TorwmBa). [linommanka BKIIOYAET TakKe BCe
O00BEKTBI, COBMECTHO pa3MellleHHbIE C YIOMSHYTHIMH BBIIIE YCTAHOBKOH WM MECTOM
HAXOXIEHWA, C MENbI0 TIPENOCTaBICHUS I WCTONB30BAHMS CYIIECTBEHHBIX CPEICTB
oOecriedeHns, BKIIOYAs: Topsdyrde Kamepbl Ui o0paboTKH OONy4yeHHBIX MaTepHajioB, HE
COAepXaIluX SIACPHBIA MaTepHan; yCTAaHOBKU IJsl OOpaOOTKM, XpaHEHUS M 3aXOPOHEHUS
OTXOJIOB; a TAKXK€ 3/IaHUsI, CBSI3aHHBIE C COTIIACOBAHHO JESTEIBHOCTHIO, ONpeNielieHHOoH JlecoTo
B COOTBETCTBHH CO CTAaThei 2.a.1v) BBIIIIE;

CHATAs C OKCIUIyaTallik YCTAHOBKA WM CHITOE C OKCIUTYATAIIMM MECTO HAXOQXKJICHUS BHE
YCTAaHOBOK O03HAYAIOT OOBEKT WJIM MECTO HAXOXJICHWS, Ha KOTOPBIX JIEMOHTHPOBAHBI WIIN
CACJIaHbl HETIPUTOAHBIMU K OKCILTyaTallu OCTaBIIMECA KOHCTPYKIHUU 1 O6OPYIIOB3HI/I€, Ba’>XKHBIC
Juisi ee(ero) UCIMONb30BaHMs, TAK YTO OHA(OHO) HE HCIIOJB3YeTCS ISl XPAaHCHHS SACPHOrO
Mareprana U He MOXKET Jlajiee MUCIIONb30BAThCS ISl OOpAIICHUsSI C SIICPHBIM MaTepuaioM, ero
00pabOTKH MITH UCTIONB30BaHUS;

OCTaHOBJICHHAA YCTAHOBKA MJIM 3aKPbITOC MCCTO HAXOXKACHHA BHC YCTAHOBOK O3HAYArOT 00BEKT
WU MECTO HAXOXICHUA, OKCIUTyaTalldsd KOTOPBIX MNPEKpall€Ha WU U3 KOTOPBIX U3BAT HI[epHBIﬁ
MaTepual, HO KOTOPBIC HC CHATHI C OKCILTyaTalluu;

BBICOKOOOOTAIIIEHHBI ypaH O3HadaeT ypaH ¢ oborameHweM 20% Wi BBIIIE 10 W30TOITY
ypaHa-235;

0oTOOp TMPOO OKpPYKAMOMIEH Cperbl B KOHKPETHOM MECTe HAaXOXKICHHS O3Ha4daeT OTOOp Mpod
OKpPY>KaIOIIeH cpenbl (HampuMmep, BO3AyXa, BOJBI, PACTUTEIHHOCTH, IMOYBHI, 3arpsS3HEHUI) B
OTPEJICTICHHOM ATEHTCTBOM MECTE€ HAXOXJICHHWS W HEMOCPEACTBCHHOW OJM30CTH OT HETO C
HENbI0 CONEUCTBHS ATEHTCTBY B MOJTOTOBKE BBIBOJIOB 00 OTCYTCTBHH HE3asBICHHBIX SICPHOTO
MaTepraa Wid SAEPHON IS TeTBbHOCTH B 3TOM OIPEAEICHHOM MECTe HaX0XKICHHS;

0TOOp TpOo0 OKpyXkarolleld cpefpl Ha OOIMPHOW TEPPUTOPHH O3HAa4YaeT oT0op mpod
OKpY KaroleH cpezipl (HalmpuMep, BO3Iyxa, BOJIbI, PACTUTEIBHOCTH, IIOYBbI, 3aIPA3HCHUN) B Psie
OTIPEICJICHHBIX ATEHTCTBOM MECT HAaXOXIICHUS C LENBIO COACHCTBUSA ATEHTCTBY B IOJIOTOBKE
BBIBOJIOB 00 OTCYTCTBHU HE3asBJIICHHBIX SICPHOr0 MaTepHaia WM SICPHOW JNEATCIBHOCTH Ha
OOIIHPHON TEPPUTOPHH;

SJICPHBIA MaTepuall COTJIACHO ONPE/CIICHHUIO, TAHHOMY B cTaThe XX YcTaBa, 03Ha4yaeT JIr000H
WCXOJHBI MaTepHan WM J000M CHenualbHBI pacHIeTUBIIONINICS MaTepual.  [epMuH

12



UCXOMHBIA Marepuajl He MOJHKCH TOJIKOBATHCS MPUMEHUTEIHHO K PYyIE WIM OTXOAaM PY.IbI.
JIroboe ompenenenue, mannoe CoBeTOM B COOTBETCTBUM CO crartbell XX YcraBa ATreHTCTBa
Tocyie BCTYIUICHUS B CHIIy HacTosmiero IIpoTokoia, KOTOpoe pacImupseT CIIHCOK MaTepHaJIOB,
CUMTAIOMIMXCS UCXOIHBIM FIJTH CIICIUATBHBIM PACHICIUIFOIIUMCS MaTePHUAIOM, BCTYIIAET B CHITY
B paMKax HacTosiero [IpoTokona Tonbko nocie npunsaTtus Jlecoto;

1. YCTaHOBKA O3HAYACT:

1) PEaKTop, KPUTHYECKYI0 COOpKY, 3aBOA IO KOHBEPCHHM, 3aBOJA [0 H3TOTOBJICHHUIO,
nepepadaThIBAOLIYI0 YCTAHOBKY, YCTAHOBKY UL Pa3ZeeHHs H30TOIOB WIN OTAENIBHOE
XPaHWJIHIIE; WIH

i) M000€ MECTO HaxXOXKIEHHs, TA¢ OOBMHO WCIONB3YeTCS SACPHBIA Marepuan B
KOJIMYECTBaX, MPEBBIIAOIIIX OJ1H d(PPEKTUBHBIN KAIOTPaMM;

J- MECTO HaXO)KJICHHs BHE YCTAHOBOK O3HaYaeT JII0OOH OOBEKT WM JIF00OE MECTO HaXOXKICHHS,
KOTOpBIE He SBISIOTCS YCTAaHOBKOW, M TA€ OOBIYHO WCIOJB3YeTCs SACPHBIA MaTephanl B
KOJIMYECTBAaX, PaBHBIX OTHOMY 3(D(DEKTUBHOMY KWUIJIOTPAMMY HJIH MEHEE.

COBEPHIEHO B ABYyX 3K3eMILIsIpax Ha aHTIIMACKOM SI3bIKE.

3a KOPOJIEBCTBO JIECOTO: 3a MEXXZIYHAPOJHOE AI'EHTCTBO
1O ATOMHOU SHEPI'MU:

(monmuce) (mommucsk)

Makxkace Hpsipuzu IOxusa Amano

ITocon B 'epmanuu u ABCTpun T'enepanbHbIi AUPEKTOP

Mecro: bepnun Mecro: Bena

Hata: 22 anpens 2010 roga Hata: 26 anpens 2010 roga
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I[MPUJIOXEHUE 1
MNEPEYEHb BUJOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCSA B CTATBE 2.a.iv)
HACTOALLIEIO ITPOTOKOJIA
1) H3roTtoBieHue poTOPHBIX TPYO i HEHTPpUYT HIIH cOOpKa Ira30BBIX LEHTPHPYT.

PoropHble TpyOb! A1 IEHTPUQYT 03HAYAIOT TOHKOCTEHHBIE IMJINHIIPEI, OIMCAaHNE KOTOPBIX
npuBeneHo B pazzene 5.1.1 b) npunoxenns 1.

I'azoBble neHTPUGYIHW O3HAYaOT LEHTPU(YIH, ONUCAHHE KOTOPBIX IIPUBEIEHO BO BBOJHOM
3aMeuaHuy K pazzeny 5.1 npunoxxenus 1.

i) Uzrotosnenne mnddy3noHHBIX OapbepoB.

[Juddysnonable Gapbepbl 03HAYAIOT TOHKWE IOPHCTHIC (QUIBTPBI, OMHCAHHE KOTOPBIX
MpuBeieHo B paznene 5.3.1 a) npunoxkenwns 1.

iii) W3roTornenue wim cOOpka CUCTEM, UCTIOJIB3YFOIIUX JIa3ePhL.

CucreMbl, WCIOJIB3YIOIIME JIA3€phl, O3HAYAIOT CHUCTEMBI, BKJIIOYAIOIIHE TE IPEIMETBHI,
ONMCAaHUE KOTOPBIX IIPUBEICHO B pazzeie 5.7 npuitoxenus II.

iv) H3rorosieHue win cOOpKa IEKTPOMAarHUTHBIX CENapaToOpOB U30TOIOB.

SHGKTDOMBFHI/ITHBIG ceTIapaTopbl U30TOMOB O3HAYAIOT TC€ MPEAMETBI, O KOTOPBIX I'OBOPUTCA B
pazmene 5.9.1 npunoxenus I 1 KoTopeie cofepkaT MCTOYHUKH HOHOB, OMHCAHHE KOTOPBIX
puUBEICHO B paszene 5.9.1 a) npunoskenus 11.

V) H3roroBieHue uin c6op1<a KOJIOHH WJIU SKCTPAKITUOHHOT'O 060py,Z[OBaHI/I$L

KoOJIOHHBI MM IKCTPAKIIMOHHOE 000PY/IOBaHHE O3HAYAIOT T€ MPEAMETHI, OIMHCAHNE KOTOPBIX
MpUBEICHO B pa3aenax 5.6.1,5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus 11.

vi) W3roToBiieHue pas3ieiuTeIbHBIX COIECI WM BHXPEBBIX TPYOOK I a3pOJUHAMHYECKOIO
oOorarieHus.

PaspenurenpHble  colula WM BHUXPEBbIE TPYOKM JUIS ad3pOJMHAMHUYECKOrO 00OramieHus
O3HAYaIOT pa3JeNIMTENbHBIE COIJIa U BUXpEBble TPyOKH, OMMCaHWE KOTOPBIX MPHUBEIECHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 1.

vii) Nsrorosrenne nimm cOopka CUCTEM T€HEPAITH yPaHOBOH ITIa3MBbl.

CuCTeMBl TeHepalluy YPaHOBOW IIIa3Mbl O3HAYAIOT CHUCTEMBI ISl TEHepalud ypaHOBOH
TJ1a3Mbl, ONIMCaHUE KOTOPBIX MpUBENIEHO B pazzene 5.8.3 npunoxenus 1.

viii)  M3roToBieHue IMPKOHUEBEBIX TPYO.

LlupkoHueBble TPYObl O3HA4YAIOT TPYOBI, OMMCAHHWE KOTOPBIX IMpHBEAEHO B pasnene 1.6
npumnoxenus II.




x1)

xii)

xiii)

Xiv)

XV)

HpOPBBOILCTBO WJIH TIOBEIIICHUE KaueCTBa TSHKEIION BOJbI HJIN IlefITepHﬂ.

Tspxenasi BoJa WU ISHTEPU 03HAYAIOT JICHTEpHid, TSOKEIYI0 BoAy (OKCHA eiTepusi) U iro0oe
JIPyroe COCMUHEHUE JCUTEepHs, B KOTOPOM OTHOIICHUE YHUCIA aTOMOB JCHUTEPHUS K YHCITY
aToMOB Bogopoza npesbimaet 1:5000.

WsrorosieHue rpaduta siiepHOA YUCTOTHI.

I'padur snepHOl YMCTOTBI O3HA4aeT rpaduT, ypOBEHb UHCTOTHI KOTOPOTO BBIINIE, YEM
5 MHJUTHOHHBIX YacTeli GOPHOTo SKBUBANICHTA, a INIOTHOCTH HpeBbimaet 1,50 r/em’.

N3zroropiienne KOHTEHHEPOB IS OOTYUICHHOTO TOTIIHBA.

Konrelinep Juis 00JyYEHHOTO TOIUIMBA O3HAYACT €MKOCTh JUIS TICPEBO3KU W/WIIM XPaHCHUS
OOJIy4eHHOTO TOIUIMBA, OOECIIEYMBAIONIYI0 XUMHYECKYIO, TEIUIOBYI) H PaJHallIOHHYIO
3aIINTy, a TAK)KE OTBOJI TEIUIA PACTIa/ia BO BPEMsI IepeMEIIIeHUs], TIEPEBO3KU U XPAHEHHSI.

N3roroBieHne peakTOPHBIX YIPABISIIOLINX CTEPKHEH.

PeaKTODHI)Ie YIIPABJIAIOIHNC CTCPKHU O3HAYAIOT CTCPIKHH, OIMMCAHUE KOTOPBIX IPHUBEACHO B
pasnene 1.4 npunoxxenus I1.

Wsrorosnenue 6e30MacHBIX C TOUKH 3pSHHUS KPUTHYHOCTH OaKOB U pE3EepPBYapoB.

BesonacHble ¢ TOYKHM 3pEHWS KPUTHYHOCTH OaKW M pe3epByapbl O3HAYAIOT TE€ IPEIMETHI,
ONMCaHKe KOTOPBIX MIPUBEACHO B paznenax 3.2 u 3.4 npumnoxxenus 1.

HzrorosieHre MalIiH JUIA pY6KI/I O6J'Iy‘l€HHLIX TOIINTMBHBIX 3JICMCHTOB.

Mainussl juis pyOKy 001yYEHHBIX TOILIMBHBIX 3JIEMEHTOB 03HAYAIOT 000PYI0BaHKE, OTIMCAHUE
KOTOPOTro MpuBeneHo B pazaene 3.1 npuioxenus 1.

Coopy:keHHe TopsauX Kamep.

lopsure kamepbl O3HAYAIOT KamMepy WM COSIWHEHHBIE MEXIy COo00i KaMephl OOIImMM
00BeMOM He MeHee 6 M°, CHaO)KEHHBIC 3AIUTON, PABHON MM MPEBBIIIAIOIICH SKBUBAICHT
0,5M GeroHa IUIOTHOCTBIO 3,2 T/cM® win Gosee, YKOMILICKTOBAaHHBIC O0OPYIOBAHUEM IS
MIPOBEICHNS OTIEpaInii C HCIIOJIh30BaHUEM IMICTAHIIMOHHOTO YIIPABIICHHUS.




IMPUJIOKEHUE 11

HEPEYEHb COTJTACOBAHHOI'O OBOPYJIOBAHIMS 1 HESIJIEPHOT'O MATEPUAJIA JIJIA
OTYETHOCTH OB 3KCITOPTE U UMITIOPTE B COOTBETCTBHUU CO CTATBEMU 2.a.ix)

PeakTopsbl 1 peakTopHOe 000py10BaHHE
1.1. KoMmiexkTHbIe siiepHbIe peakTopbI

SAnepHsie PEaKTOpHI, CrHoCOOHBIE paboTathb B pexume KOHTPOJINPYEMOM
CaMOIOAIEPKUBAIOIICHCS LIETTHON peaKiy IEJICHHUS, HCKII0Yasl peakTOPbl HyJIEBOM MOIIHOCTH,
KOTOpBIE OIIPEACISAIOTCS KaK PEaKkTOphl C MPOECKTHHIM MaKCUMAaJIbHBIM YPOBHEM IPOM3BOACTBA
IUTYTOHMS, He npeBbimaromuM 100 rpaMMoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

"SInepHbIil peakTop" B OCHOBHOM BKJIIOYAET y3JIbl, HAXOAAIINECS BHYTPU KOpITyca peakTopa Wiu
HETIOCPEICTBEHHO NPHUMBIKAIONINE K HEMy, 000pYyIOBaHHE, KOTOPOE KOHTPOJIHPYET YpPOBEHb
MOIIIHOCTH B AKTMBHOH 30HE, U KOMIIOHEHTHI, KOTOPbIE OOBIYHO COAEPXKAT TEIJIOHOCUTENb
MEpBOTO KOHTYypa aKTUBHOW 30HBI PEAKTOpa, WM BCTYMAIOT C HUM B HEMOCPEICTBEHHBIN
KOHTAKT WIH YIPaBIISIOT UM.

He mnpennonaraercs HCKIIOYCHHE PEaKTOPOB, KOTOPHIC HAICKAIIUM 00pa3oM MOTJH Obl
MOABEPrHYThCA MOIAM(UKAINK I MPOU3BOACTBA 3HAYMTEIHHO OOJBIIEr0 KOJIWYECTBA, YEM
100 rpaMMOB miTyTOHUS B rol. PeakTopsl, npeaHa3HaueHHbIE A1 JJTUTENBHON SKCIUTyaTaluy Ha
3HAUUTENIBHBIX YPOBHAX MOIIHOCTH, HE3aBHCUMO OT CTEIICHH MX BO3MOXKHOCTEH IIPOM3BOACTBA
TUTyTOHHS, HE PACCMaTPUBAIOTCS KaK "peakTopbl HyJIEBO MOIIHOCTH.

1.2. PeakTopHble kKopiyca BbICOKOI0 AaBJICHUSA

Mertannnyeckue Kopiryca B cOOpe WM UX OCHOBHBIC YaCTH 3aBOJICKOTO M3TOTOBJICHUS, KOTOPHIC
CHELMANIbHO NPEAHA3HAYEHB! WIM IOATOTOBJCHBI U1 Pa3MEIIECHUs B HUX AKTUBHOM 30HBI
SIIEPHBIX PEAKTOPOB, KaK OHU OIPEENICHBI B IMyHKTE 1.1. BBINE, W CIIOCOOHBIC BBIICPKUBATH
pabouce aBIeHUE TEIUIOHOCUTEIS IEPBOTO KOHTYPA.

I[NTOACHUTEJIBHOE 3AMEYAHUE

BerHHH IUIMTa KOpPITyCa BBICOKOTO MHABJICHUSA PCAKTOpa OXBATbHIBACTCA ITYHKTOM 1.2 kak
OCHOBHas1, 3aBOJICKOT'0 M3IrOTOBJICHUA, YaCTh KOPITyCa BEICOKOI'O TaBJICHUS.

BHyTpeHHMe yacTu peakropa (Harpumep, NoIepKUBAOLINE KOJIOHHBI U IJIMTHI aKTHBHOMN 30HBI
U JIpyrue BHYTPEHHUE YacTH KOPITyca, HapaBJLIIOLIME TPyOB! I PEryIupyIOLIUX CTEpKHEH,
TEIJIOBBIE DKPaHBI, MEPErOPOIKH, TPYOHBIE PELIETKH AKTHBHOHM 30HBI, IDIACTUHBI IuMdy30pa
U T.1.) OOBIYHO TIOCTABIISIFOTCSI IOCTABILMKOM PEakTopa. B HEKOTOPBIX ciydasx ompezercHHbIC
BHYTPCHHHE OIIODHBIC KOMIIOHEHTHI BKJIIOUAIOTCSI B M3IOTOBJICHHE KOPIyCa BBICOKOTO
JAaBJIE€HHUA. DTU MPEAMETHI ABJIAIOTCS JOCTATOYHO Ba)KHBIMU C TOYKH 3pEHMS 0€30MacCHOCTH U
Ha/Ie)KHOCTH JKCIUTyaTallid pPEeaKToOpoB (M, CIIEAOBATENFHO, C TOYKH 3PEHHUs] TapaHTHHHBIX
00s13aTeNbCTB U OTBETCTBEHHOCTH IIOCTABIIMKA PEAKTOpa), YTOOBI MX IOCTABKa BHE PaMOK
OCHOBHOT'O COIJIAIIEHHSI O IIOCTaBKE CAMOI0O peakTopa He craja Obl OOBIYHON NPAKTHKOML.
[losTOoMy, XOTS OTHenbHAs MOCTaBKa 3THX YHUKAIBHBIX, CIEUHAIBHO NpEIHA3HAYCHHBIX H
MOATOTOBIICHHBIX, BOKHBIX, KPYIMHBIX W JOPOTOCTOSIIMX IMPEAMETOB HE 00s3aTenbHO Oyaer
paccMaTpHUBaThCS KaK BhINALamomias u3 chepbl HHTEPECOB, TAKOM CHOCOO MOCTaBKU CUHTAETCS
MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHsbI 4151 3arpy3KH ¥ BHITPY3KH PEaKTOPHOT0 TOILIMBA

ManunynsropHoe 000pyIOBaHHE, CHENHATbHO IMpeTHa3HaYeHHOe WM TOATOTOBIEHHOE JUIA
3arpy3Ky WM U3BIEUYEHUs TOIIMBA U3 SAEPHBIX PEaKTOPOB, KaK OHU OIPEZETIeHbI B IMyHKTe 1.1.
BBIIIIE, KOTOPOE MOXKET HCIIONB30BATHCS, KOTZIA PEaKTOp HAXOAWTCA TOA Harpy3KOW, WM
o0JlalaeT  TEeXHUYECKMMH BO3MOXKHOCTSMH  JUI  TOYHOTO  TO3WIIMOHMPOBAaHMSA WM
OPHUEHTUPOBAHUS, TO3BOJIAIOIIMMH TIPOBOJUTH HA OCTAHOBJIEHHOM PEAKTOPE CIIOXKHBIE pabOTHI
IO TIeperpy3Ke TOIUINBA, MPU KOTOPBIX OOBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE HAOIIO/ICHHE
WM TIPSIMOM JOCTYTI K TOTITHBY.

PeakTopHble ynpasJsiiomme cTep:KHA

CTep)KHI/I, CIICHUAJIBHO TPCAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC IJIA YIIPABJICHUA CKOPOCTBIO
PpCaKkiuu B AACPHBIX PCAKTOPaX, KaK OHU OMNPEACIICHBI B ITYHKTEC 1.1. BpIIIC.

[NOSACHUTEJIBHOE 3AMEYAHUE

Croa e BKITFOYAIOTCS, TIOMHMO YacTH, TIOTJIONIAONIe HEUTPOHBI, €€ OTIOPHBIE W TOJBECHBIE
KOHCTPYKIIHH, €CITH ITOCTaBKa MPOU3BOANTCS Pa3IEeIHHO.

PeakTopHbie TPyOBI BHICOKOTO AaBJIeHUS

TpyOBbl, KOTOpBIE CIENUATBHO MPEIHA3HAYCHBl WM TIOATOTOBJIEHBI Ui pa3MElICHHs B HUX
TOTUIMBHBIX 3JIEMEHTOB M TEIUIOHOCHUTENSI IEPBOTO KOHTYPa B PEaKTOpaX, KaKk OHU ONpeeNICHBI
B niyHKTe 1.1. BhIIIE, ipu pabodyeM naBieHuH, peBbimaromemM 5,1 MlIla (740 ¢byHT/KB. Aroiim).

Lupkonnesbie TPyObI

TpyObl wimn cOOpKH Tpyd W3 METAUIMYECKOTO ITUPKOHHMS WM €ro CIUIaBOB, 10 BECy
npesermatontue 500 k1 B TedeHne Jo0oro 12-MecsSIHOro Meproia, KOTOPHIE CHENUaTbHO
MpeHA3HAYCHBI WM TOATOTOBJICHBI JIJISl UCIIOJIb30BAHUS B PEAKTOPAX, KaK OHH OIPE/CIICHBI B
myHKTe 1.1. BBIIE, M B KOTOPBIX OTHOIIICHHUE TT0 BeCy Ta(HUS K ITMPKOHIIO MeHbIe yeM 1:500.

Hacocbl NMEPBOIo KOHTYPA TCNJIOHOCUTEJIsI

Hacocsl, crieruansHo npenHazHaYeHHbIC WM TOATOTOBICHHBIC TS TOIIEPKAHMSI ITUPKYIIITHN
TEIUIOHOCUTENST MEPBOr0 KOHTYpa SACPHBIX PEAKTOPOB, KaK OHMU OIpeaeNeHbl B myHKTe 1.1.
BBILLIE.

[NOSAACHUTEJIBHOE 3AMEYAHUE

CHGLII/IEU'IBHO NPEAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC HACOCHI MOIYT BKJIHOYATb CJIOXKHBIC,
YIUIOTHEHHBIC WJIM MHOT'OKpPATHO YIUIOTHCHHBIC CHUCTEMbI [UIA TPCAOTBpAlICHUSA YTCUKH
TCIIOHOCUTEJIA IEPBOI'0 KOHTYpPa, ICPMETHUIHBIC HACOCHI U HACOCHI C CUCTEMaMHU I/IHep]_[I/IaJ'II:HOI\/'I
MacChl. ITO OIIpCACIICHUEC KacCcacTCid HACOCOB, AaTTCCTOBAHHBLIX II0 KJIACCY NC-1 wm
OKBHUBAJICHTHBIM CTaHJapTaM.



2.1.

2.2,

Hesinepnble MaTepuaJbl /1 peaKTOPOB
HeiiTepuii u Tsixkes1as1 BoAAa

Hetitepuii, Tshxenas Boaa (OKUCH AeHTepusi) U iroboe Ipyroe coeAnHEeHNe ACHTepusi, B KOTOPOM
OTHOIIIEHWE JeWTepuss K aromMaMm Bojopona mpeBbimaeT 1:5000, npeaHasHadyeHHbIE s
WCIIONIb30BaHUSI B SACPHBIX pEakTopax, Kak OHM OImpeneNieHbl B TyHKTe 1.1.BbImie, B
KoN4ecTBax, npepbimaromux 200 Kr aTOMOB JIelTepus A7l TF0OOH OJJHOW CTPaHBI-TIOTydaTes
B T€UEHHE Jr000ro 12-MecsuHOro nepuosa.

SAnepHo-uncrhlii rpadgur

I'padur, wmmeromumii cremeHb YUCTOTHI BBINIE S-MWJUIMOHHBIX OOPHOIO SKBHMBAJICHTA, C
IJIOTHOCTRIO Ooibiie yem 1,50 r/em’ , TIpeIHa3HAYEHHBIA NJIS HKCIOJIb30BAHUA B SAJEPHBIX
peakTopax, Kak OHH ONpe/ie/IeHb! B MyHKTe 1.1 BhIIIe, B KOTHUECTBAX, HpeBbimaomux 3x10* kr
(30 meTpryeckux TOHH) I JHOOOM OMHOW CTpaHBI-TIONydYaTelns B TeUeHHWE JIH0OOTro
12-Mecs/gHOTO TIepHoa.

[NPUMEYAHUE

Jl7st 1ieneit 3KCOPTHOTO KOHTPOJISI IPABUTEIBCTBO OMNPENENsieT, OyAyT JIM SKCIIOPTHBIE TapTHH
COOTBETCTBYIOIIETO BBIILICYKa3aHHBIM XapaKTEPUCTHUKaM rpaduTa HCIOIB30BAThCS B SIEPHBIX
peakTopax.

YcraHoBKH 171 nepepadoTKH 00Jy4eHHBIX TOIUIMBHBIX 3J1eMeHTOB W 000pyIoBaHMe,
CIenHaIbLHO NPeIHA3HAYEHHOe W NOAr0TOBJIeHHOe ISl 3TOr0

BBOJIHOE 3AMEYAHUE

[lpu mnepepaboTKe OOJYUEHHOTO SIEPHOTO TOILIMBA IUTYyTOHWUH M ypaH OTHCISIFOTCS OT
BBICOKOAKTHBHBIX TIPOIYKTOB JEJCHHA M JPYTHX TPaHCYpaHOBHIX 3JeMeHTOB. [l Takoro
paslieNicHusi MOTYT HCIIOJIb30BaThCsl pa3liMyHble TEXHOJOTMYeckne mporecchl. OJHAKO €O
BpemeHeM mpomnecc "llypexc" crtanm Hambosee paclpOoCTpaHEHHBIM W MPHEMIIEMBIM. OTOT
MpoLecc BKIOYACT PacTBOPEHHE OOIYYEHHOTO SACPHOTO TOIUIMBA B a30THOW KHCIOTE C
MOCNEMYIONINM  BBIJICIICHUEM ypaHa, IUIYTOHHS M TPOJAYKTOB JEJCHHS 3KCTPaKIUCH
PaCTBOPHUTENIEM C ITOMOIIBIO TPHOYTHII(OCchaTa B OpraHUIeCKOM pa3daBUTEIE.

TexHomoruueckue MpOLECChl Ha Pa3IUuYHBIX ycTaHoBkax Tuma '"Ilypekc" aHamoOruuHel u
BKJIIOYAIOT:  M3MENbUCHUE OOJIyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILINBA,
9KCTPAKIMIO PACTBOPUTENIEM U XpaHEHHE TEXHOJIOTUYECKON KUIKOCTH. MOXKET NMEeThCs TaKxkKe
0o0opynoBaHMe Ui TEIUIOBOW JEHUTpPALMM HUTpaTa ypaHa, KOHBEPCHH HUTpATa ILTyTOHUS B
OKHCh WJIM METaJlI, a TAKoKe 11 00pabOTKH KUAKUX OTXOIOB, COAEPIKAIIMX MMPOLYKTHI IEJICHUS,
70 TIONMy4YeHus (popMBbl, MPUTONHON JUIA TPOAOJDKUTEIFHOTO XpAaHEHUS WM 3aXOpPOHEHHS.
OnHako KOHKpETHbIE TUMBI W KOH(UTypauust 000pyIOBaHus, BBIIOIHSAIOMIEIO 3TH (QyHKLNH,
MOT'YT Pa3IM4yaThCs Ha Pa3IMUHBIX ycTaHOBKax Tuma "Ilypekc" mo HEeCKOIbKMM NpUYUHAM,
BKJIFOYAasl TUIIBI M KOJIMYECTBO OOJIy4EHHOIO SAEPHOTO TOIUIMBA, IOUIEKAILEro nepepadoTke, U
MIPEAToaraeMplii  TPOLIECC OCAKICHUS M3BJIEKAEMBIX MaTepHATIOB, a TakXKe MPUHIUIIBI
obecrieueHHs1 0E30IMaCHOCTH M TEXHUYECKOT0 OOCITY KUBaHUsI, IPUCYILUE KOHCTPYKLUH JaHHON
YCTaHOBKH.



3.1.

3.2

"VcraHoBka [uis iepepabOTKH 00MYYEeHHBIX TOTUTMBHBIX 3JIEMEHTOB" BKIIOYAET 00OpYyJOBaHUE
1 KOMIIOHEHTBI, KOTOPbIe OOBIYHO HAXOAATCS B NPSIMOM KOHTAKTE C OOJNydEHHBIM TOIUIMBOM U
OCHOBHBIMH TEXHOJIOTHYECKUMHU IIOTOKAMH SIACPHOIO MaTepHala M HPOLYKTOB [EJICHUS, U
HETOCPEICTBEHHO YIPABIISIOT UMH.

OTH Tpomecchl, BKIIOYAs IIOJHBIE CHUCTEMBl UId KOHBEPCHH IUIYTOHHS W TIPOM3BOICTBA
METAJUTMYECKOTO TUTYTOHUS, MOT'YT OBITh MICHTH(OUIMPOBAHBI M0 MepaM, MPUHUMAEMBIM IS
MPEIOTBPAILECHUS OMACHOCTEH B CBS3M C KPUTHYHOCTHIO (HAmpHUMep, MEPaMH, CBSI3aHHBIMU C
reoMeTpuei), oONMydeHHWeM (HampuMep, IMyTeM 3allUThl OT OONyYeHHs) W TOKCHYHOCTHIO
(HarpuMep, MepaMH TI0 YACPIKaHHUIO).

IpenmeTtsl 060pyMOBaHMUS, HA KOTOPbIE, KAK CYMTACTCS, PACIIPOCTPaHseTCs 3HaYeHue (passl "
00opyIoBaHME, CIICIMATBFHO TpeAHA3HAYCHHOS WM TOATOTOBICHHOE" IS IepepaboTKu
06JIy‘-IeHHI>IX TOIINTMBHBIX 3JICMCHTOB, BKIIFOYAIOT:

Mammuss! 45151 pyOKH 00,1y4eHHbIX TOIUIMBHBIX 3J1IEMEHTOB
BBOJHOE 3AMEYAHUE

310 000pyIOBaHME WCHONB3YETCS U BCKPBITHS O0OJIOYKH TOILTHBA C IIETBIO MOCIEAYIONIEro
pacTBOpeHus] OOJy4eHHOTO sSAepHOro Marepuana. Kak mpaBuiio, MCIONB3YIOTCS CHEHAIBHO
MpeHa3HauYeHHbIe, CKOHCTPYMPOBaHHbIE JJIsI PYOKH MeTaila YCTPOWCTBA, XOTS MOJKET
WCTIONTE30BATRCS M 00JIEe COBEPIIEHHOE 000PYA0BaHNE, HATPUMED JIa3ePHL.

JIMCTaHITMOHHO ~ ympaBiseMoe  00OpyJIOBaHWE, CICIUATbHO  NpPEAHA3HAYCHHOE WU
TOJITOTOBJICHHOE JIJIsl MCIIONIb30BaHUsI Ha YCTaHOBKE IO TepepaboTke, KaK OHA OmpelereHa
BBIIIIE, TS Pe3KH, PyOKH HITH Hape3Ku COOPOK, IMyYKOB WIIA CTEPXKHEH OOIyd9eHHOTO SAEPHOTO
TOILIMBA.

duccoabBepbl
BBOJIHOE 3AMEYAHUE

B nuccomeBepel OOBIYHO TOCTyNaeT W3MEJIbYEHHOE OTpadoTaBilee TOIUIMBO. B 3Thx
0e30MacHBIX € TOYKM 3pEHHS KPUTHYHOCTH pe3epByapax OOJIydeHHBIH sSACpHBIH MaTepual
pacTBopsieTcsl B a30THOM KHCIIOTe, M OCTaromuecss oOpe3ku 00O0JOUeK BBIBOIATCS U3
TEXHOJIOTHYECKOTO TOTOKA.

BesomacHple ¢ TOYKHM 3peHUS KPUTHYHOCTH pe3epByaphl (HalpuMep, Majoro JuaMeTpa,
KOJIBIIEBBIE WJIM TPAMOYTOJBbHBIE DPE3epBYaphl), CHEHHATBHO TpeTHa3HAYeHHBIE WIIH
MTOITOTOBJICHHBIE NIJIsI MCIIOJIb30BAaHMSI HA YCTAHOBKE IO IMepepaboTKe, KaK OHU OMPENEICHBI
BBIIIIE, JUIS PACTBOPEHUS OOJIyYCHHOTO SJICPHOTO TOILTHBA, KOTOPBIC CIIOCOOHBI BBIICPIKUBATH
TOPSYYIO, BBICOKOKOPPO3WOHHYIO JKHIKOCTP ¥ MOTYT JUCTAHIIMOHHO 3arpyXaTbCsi H
TEXHUYECKH 00CTYKHBATHCS.



3.3.

34.

IJKCTPAKTOPHI M 000pyI0BaHNeE A IKCTPAKIIMU PACTBOPUTE/IEM
BBOJIHOE 3AMEYAHUE

B okcTpakTOpel € pacTBOpHTENeM IIOCTYMaeT Kak pacTBOp OONYyYeHHOro TOIJIMBA M3
JICCONTbBEPOB, TaK W OPraHWYECKHH pacTBOp, C TIOMOIIBIO KOTOPOTO pa3lelsIFOTCS YpaH,
IUTyTOHUHA ¥ TPOAYKTHI neneHus. OOopynoBaHUE ISl SKCTPAKIMU PACTBOPUTENEM OOBIYHO
KOHCTPYHPYETCSl TaKUM 00pa3oM, YTOOBI OHO YIOBJIETBOPSUIO KECTKHM SKCILTyaTallMOHHBIM
TpeOOBaHMSAM, TAKUM, KaK JUTUTCIBHBIA CPOK CIYXKObI 0€3 TEXHHYESCKOTO OOCTYKUBAHHS HIIH
JIeTKas 3aMEHSeMOCThb, MPOCTOTa B OKCIUTyaTallMkl ¥ YIPaBICHHH, a TaKke THMOKOCTh B
OTHOILICHUH M3MEHEHHS TapaMeTpoB Ipoliecca.

CrienpanibHO TIpeHa3HAuYEHHbIE WM ITOJITOTOBIICHHBIE SKCTPAKTOPHI C PACTBOPHUTENEM, TaKHe,
KaK HacCaJO4YHbIC WJIM IIYJIbCAIIMOHHBIC KOJIOHHEI, CMECHUTEIIbHO-OTCTOMHBIE arraparbl WU
LIEHTPOOCKHBIC KOHTAKTHBIC ammaparhl JJIs KCIOJBb30BaHUS HAa YCTAaHOBKE 1O 00paboTke
OOJIy4eHHOTO TOIUIMBA. OKCTPAKTOPHl C PACTBOPHUTENEM JIODKHBI OBITh YCTOHYUBBI K
KOPPO3HOHHOMY BO3JICHCTBHIO A30THOM KHCIIOTHI. DKCTPAKTOPHI C PACTBOPHUTEIEM OOBITHO
M3TOTABIIMBAIOTCS C COOJIOICHUEM UPE3BhIYAHO BHICOKUX TPeOOBaHMIA (BKIIOUAs IPUMCHEHHE
CTEIUANbHBIX METO/IOB CBapKH, WHCHEKIHH, oOeclieueHne W KOHTPOJbh KadecTBa) U3
MaJIOYTJIIEPOANCTBIX ~ HEP)KaBEIOIMMX  CTaled, THTaHa, [WUPKOHUS WM  JIPYyTUX
BBICOKOKAYE€CTBEHHBIX MaTCPHAJIOB.

XuMH4YecKHe pe3epByaphbl /Il BbIIEPKUBAHUS WJIH XPAHEHUs
BBOJHOE 3AMEYAHUE

Ha sTane skcTpakumu pacTBOpPHTENEM O0pa3yIOTCs TPH OCHOBHBIX TEXHOJIOTMYECKUX IOTOKA
XuakocTd. PesepByapsl Asl BBIACP)KUBAHHS WM XPaHEHHUs HCIONB3YIOTCS B JAJbHEHILEH
00paboTKe BCeX TpeX MOTOKOB CIEAYIOIINM 00pa3oM:

a)  pacTBOp YMCTOrO a30THOKHCIIOTO ypaHa KOHIIEHTPHPYETCS BbIMapUBAaHUEM H NMPOUCXOINUT
Ipolecc ACHUTPALUH, TAEe OH IpeBpallaeTcsl B OKCHJ ypaHa. OTOT OKCHA IOBTOPHO
UCIIOJIb3YETCs B AEPHOM TOIUIMBHOM LIUKIIE;

b)  pacTBOp  BBICOKOAKTHBHBIX  MPOAYKTOB  JICICHUS  OOBIYHO  KOHIICHTPUPYETCS
BBIMIAPUBAHUEM M XPAHWUTCS B BHUJIC KOHIICHTPUPOBAHHOM >KUAKOCTH. DTOT KOHIICHTpAT
MOJKET BITOCTICIICTBUM TIPOMTH BBIIApUBAaHUEC WM OBITH MpeoOpa3zoBaH B (opMmy,
TIPUTOJTHYO JIJIsl XPAaHCHHUSI WK 3aXOPOHCHUS,

C)  pacTBOp YMCTOTO HHUTpATa IUTyTOHHS KOHIEHTPHUPYETCS M XPAHWUTCS A0 TOCTYIDICHUS Ha
JaTpHENIINEe S3Tambl TEXHOJOTMYEeCKOro Iporecca. B wacTHOCTH, pe3epByaphl s
BBIZICPKMBAHMS WIIM XPAaHEHUsI PACTBOPOB IUIYTOHUSI KOHCTPYHPYIOTCSI TAKUM 00pazoM,
4TOOBI M30€KaTh CBA3aHHBIX C KPUTHYHOCTBHIO MPOOIIEM, BO3ZHHKAIOIIMX B PE3yINbTaTe
M3MEHEHHH B KOHIIGHTPAIUU WK (PopMe JaHHOTO MOTOKA.

CrenpanpHO NpeHa3HauYeHHbIE WM MOATOTOBJICHHBIE pPE3€pBYaphbl AJs BBIACPKUBAHUSA WIN
XpaHeHUs] A1 HCHONB30BaHMS HA YCTAHOBKE II0 IepepaboTKe OOIydYEHHOrO TOIUIMBA.
PesepByapbl i BeIICPKUBAHUS WM XPAHEHHUS JIOJDKHBI OBITH YCTOHYHMBEI K KOPPO3HOHHOMY
BO3JICHCTBUIO A30THOW KHCIOTHL. Pe3epByaphl Uil BBIACPKMBAHMS WIM XpaHEHHS OOBIYHO
M3rOTABIMBAOTCS U3 TAKUX MATEPUAIOB, KaK MAJIOYTJIIEPOANCTHIE HEPIKABEIOIINE CTAM, TUTAH
WM LUPKOHUI WM IPYTHE BBICOKOKAYECTBEHHBIE MaTepUaibl. Pe3epByapsl Ui BBIACPKABAHUS
WIM XpaHEHUsl MOTYT OBITh CKOHCTPYHMPOBaHBI TaKUM 00pa3oM, YTOOBI MX JKCIUTyaTalus W
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TEXHUYCCKOC 06CJ'Iy>KI/IBaHI/Ie MpOonU3BOANUIIUCE AUCTAHIIMOHHO, WU MOTI'YT HUMCTH CJICAYHOIUC
O0COOCHHOCTH C TOUKH 3PCHUS KOHTPOJIA 34 ﬂﬂepHOﬁ KPUTUYIHOCTBIO:

1)  OopHBIN 5KBUBAIEHT CTEHOK WJIM BHYTPEHHHX KOHCTPYKIHMI paBeH IO MEHbIIeH
Mmepe 2%, mbo

2)  IWMIMHIPUYECKHE pe3epByapbl MMEIOT MakcUMalbHBIH muamerp 175 mm (7 I0HMOB),
6o

3) MPSAMOYTOJILHBIA MJIM KOJIBIIEBOM pe3epByap HMMEET MAaKCUMAJIbHYIO IIUPUHY 75 MM
(3 mroiima).

CucreMa KOHBEPCHM HUTPATA INIYTOHUS B OKCH]

BBOJIHOE 3AMEYAHUE

Ha OonpIIMHCTBE YCTaHOBOK IO MEpepabOTKe 3TOT KOHEUHBIN MpOIecC BKIIOUAET KOHBEPCUIO
pacTBopa HUTpaTa IUTyTOHHUSA B JBYOKHUCH IUTYTOHHS. B UYHCIIO OCHOBHBIX omepaunuil 3TOro
mporiecca BXOMAAT: XpaHEHHWE W KOPPEKTHPOBKA HCXOIAHOTO TEXHOJOTHYECKOTO MaTepHuaia,
OCaXKJEHNE W pa3lielleHne TBEPOH 1 KUIKOH (ha3bl, MpOKaJMBaHHe, 0OpalieHne ¢ MPOTYyKTOM,
BEHTWISLIMS, OOpallleHHe C OTXO/IaMH U YIIPaBJICHHE MPOIIECCOM.

3aMKHYTbI€ CHCTEMBI, CICLUATIbHO IIPEAHA3HAUYCHHBIC WM IIOJATOTOBJICHHBIC I KOHBEPCHU
HUTpaTa IUTyTOHUS B OKCHJ IUTyTOHMSA, B YaCTHOCTH, 0OOpYIOBaHHbIE TaKHMM 00pa3oM, YTOOBI
n30eXaTh JOCTIKCHUS KPUTHIHOCTH M PAJANALMOHHBIX 3P (EKTOB, a TaKkKe CBECTH K MUHUMYMY
OIIACHOCTH, CBSA3aHHBIE C TOKCHYHOCTBIO.

Cucrema KOHBEPCUH OKCHAA IUTYTOHUSA B MeTaJLI
BBOJJHOE 3AMEYAHUE

DTOT TPOIECC, KOTOPBIH MOXKET OBITh CB3aH C YCTAaHOBKOM MO IMepepaboTKe, BKIIIOYAET
(dTOpHpOBaHWE TBYOKHUCH ILTyTOHUSI, OOBIYHO C TPHMEHEHHEM BBICOKOAKTUBHOTO (HTOPHUCTOrO
BOJIOPOZa, C I1ENbIO  TONydeHHs  (TOpuAa  IUTYTOHHUS, KOTOPBIA  BIOCIIEACTBHU
BOCCTAHABJIUBACTCS C TOMOIIBI0 METAUTMYECKOTO KANIBIMS BBICOKOH YHCTOTHI JIO TOTYyYCHUS
METAIUTMYECKOrO TUTYTOHUS M (PTOpHIA KAIbIMSA B BUJE IIIaKa. B 4HUCIO OCHOBHBIX OMEpaIiii
TAHHOTO TIporiecca BXOAAT:  (propupoBaHue (HampuMmep, C TPUMEHEHHEM OOOPYIOBaHUS,
COJIePIKAILEro OJIArOPOIHBIC METAILIBI HIIH 3aIUIIICHHOTO TOKPHITUEM U3 HUX ), BOCCTAHOBIICHHC
MeTtauia (HampuMep, ¢ TNPUMEHEHHEM KEepaMHYEeCKUX THIJICH), BOCCTAHOBIICHHE IILIAKA,
oOparreHue ¢ IPoayKTOM, BEHTUIISIINS, O0palieHie ¢ OTXOAaMH U YIIPABICHUE MPOIIECCOM.

3aMKHYTBIE CUCTEMBI, CTICIAIBHO MpeTHa3HaYEeHHbIE WM OATOTOBIECHHBIE JJIs1 IPOU3BOCTBA
METAJUIMYECKOro IUIYTOHUS, B YACTHOCTH, O0OpYIOBAaHHBIC TaKUM 0Opa3oM, YTOOBI M30eXaTb
JOCTI)KEHUS! KPUTHYHOCTH M PAIUalMOHHBIX 3(D(EKTOB, a TakkKe CBECTH K MHUHUMYMY
OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKH JJ11 H3rOTOBJIEHUS TOILIMBHBIX 3J1IEMEHTOB

"V cTaHOBKA IS NI3TOTOBIICHHS TOTLIMBHBIX JIEMEHTOB'" BKITIOYAEeT 00OPYIOBaHHE:
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5.1.1.

a) KOTOpO€ OOBIMHO HAXOAWUTCS B HEMOCPEJACTBCHHOM KOHTAaKTE C TEXHOJIOTHYCCKUM
MOTOKOM SIIEPHOTO MaTepHana WM HENOCPEJCTBEHHO o0palaThiBaeT €ro, Wi Ke
YTPaBISeT UM, FIIH,

b)  KOTOpoe repMeTH3UpYET SAACPHBII MaTepran BHYTPH 0O0JIOUKH.

YcraHoBKH Ui pa3jiejieHHs] M30TONOB YpaHa H 000pyJI0BaHHE, KPOME AHAJTMTHYECKHX
NPUGOPOB, CHEIHATBLHO MPeTHAZHAYEHHOE WIH MOAT0TOBJIEHHOE JIJIfl 3TOT0

[IpenmeTrsl 000pyaOBaHUs, Ha KOTOpPHIE, KaK CUMTAETCS, PACHpOCTPaHSICTCs 3HaueHUE (pasbl
"o0opynoBaHME, KPOME AaHAIMTUYECKHX MPUOOPOB, CIHEUMATIBbHO IPEAHA3HAUYCHHOE WIH
HOATOTOBJICHHOE" JUIs pa3/eNIeHUs U30TOIOB ypaHa, BKJIOYAIOT B ceOs:

I'azoBbIe lIeHTpPIQ)yl“I/I U y3Jbl U KOMIIOHEHTDLI, CIHCHHMAJTBHO NPCIHAZHAYCHHBIC WJIN
MOAroTOBJICHHBIC 1JIS1 UCITOJIb30BAaHUA B ra3oBbIX ueHTpnq)yrax

BBOJIHOE 3AMEYAHUE

l"azoBast meHTpHdyra OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) IMIMHAPA(OB) AUAMETPOM OT
75 mm (3 mroiima) 1o 400 MM (16 mrOHMOB) ¢ BepTHUKANBbHON LIEHTPAJIBHOM OCBHIO, KOTOPHIH(€e)
roMetieH(bl) B BAKYYM U BpallaeTcs(f0Tcs) ¢ BBICOKOH OKPYKHOM CKOpoCThio mopsiaka 300 m/c
wm  Oonee. Jns JocTikeHHs OOJBLION CKOPOCTHM  KOHCTPYKLHMOHHBIE —MaTepualibl
BPAIIAIOIINXCS KOMIIOHEHTOB JIOJDKHBI MMETh BBICOKOE 3HAYEHHE OTHOIICHUS MPOYHOCTH K
IUIOTHOCTH, a POTOpHas cOOpKa M, CJENOBATENbHO, OTHACIBbHBIE €€ KOMIIOHEHTHI IOJIKHBI
W3rOTOBJIATHCS C BBICOKOM CTENEHBIO TOYHOCTH, YTOOBI pazdasaHc ObII MHHUMAJIbHBIM. B
OTIMYUE OT APYrux neHTpudyr razosas LHeHTpudyra A oOOramieHus ypaHa UMEeT BHYTPU
POTOpPHOI1 KaMepsl Bpamiarolytocsi(uecs) meperopoaky(u) B ¢opme aucka U HEMOABHKHYIO
cucteMy mozmaud u orBozaa rasa UFg cocrosinyro 1mo MeHbIIEH Mepe U3 TpeX OTACIBHBIX
KaHaJIOB, JBa M3 KOTOPBIX COEOMHEHbl C JIONATKaMM, OTXOMIIIMMU OT OCH poTOpa K
nepuepritHON YacTH POTOPHON KaMmephl. B BakyyMe HaxOAWUTCS TakXKe pPsJ  BaKHBIX
HEBPALIAIOMINXCS 3JIEMEHTOB, KOTOpPBIE, XOTS M UMEIOT 0COOYI0 KOHCTPYKLHIO, HE CIOXKHBI B
W3rOTOBJIEHUN M HE M3TOTOBJIIIOTCS U3 YHUKAJIbHBIX MarepuaioB. LlenTpudysxHas ycraHOBKa,
OJTHAaKO, TPEOYeT OOJIBILIOTO YKCIIa 3TUX KOMIIOHEHTOB, TaK YTO UX KOJMYECTBO MOXKET CITY>KUTb
B)KHBIM HHIMKATOPOM KOHEYHOTO UCTIOIb30BAHHA.

Bpamarwmuecss KOMIOHEHTbI
a)  llomHbIe poTopHBIE COOPKU:

TOHKOCTEHHBIE IMJIMHAPHI WM PSAJ COSTUHEHHBIX MEXIy cOOOH TOHKOCTEHHBIX IMJIMHIPOB,
W3rOTOBJIEHHBIX M3 OJHOTO WM 0oJiee MaTrepuajoB C BBICOKMM 3HAUCHHWEM OTHOIICHMS
MIPOYHOCTH K IUIOTHOCTH, yKazaHHbIX B [TIOSCHUTEJIBHOM 3AMEYAHHWU k HactosimeMy
pazneny. CoenviHEeHHWE UWIMHIPOB MEXAYy COOOH OCYIIECTBISICTCS TPH IOMOIIM THOKHX
cuiIb()OHOB WM KoOJel, omucaHHbX B dacT 5.1.1.c) Hmwke. CoOpaHHBIH pOTOp HMeEET
BHYTPEHHIOIO(ME) TIeperopoIKy (1) U KOHIIEBBIE Y3JIbI, OMcaHHble B yacTsx 5.1.1.d) u e) Hinke.
Opnnako moHast cOOpka MOXKET OBITh ITOCTABJICHA 3aKa3UMKy B YaCTHYHO COOPaHHOM BHJIC.

b)  Portopnsie TpyOBI:
CIICIHANIBHO TIpeJHa3HAYeHHbIC WM TIOATOTOBJICHHBIC TOHKOCTEHHBIC IMJIMHAPHI C TOJIMHON

creku 12 mm (0,5 motima) wim menee, muamerpoM ot 75 mm (3 mroiimMa) mo 400 Mm
(16 mroliMOB), U3rOTOBIIEHHBIE U3 OJJHOTO WM 00JIee MaTePHUANIOB, UMEIOIINX BHICOKOE 3HAUCHIE



OTHOIIEHUs MPOYHOCTH K IUIOTHOCTH, yKazaHHbIX B [IOSCHUTEJIbBHOM 3AMEYAHUU x
HACTOSIILIEMY Pa3zieiy.

C) Koutb1ia wim cunbhoHBI:

KOMITOHEHTHI, CIIEIMalIbHO TpeNHa3HaYeHHBIE WM MOJATOTOBJICHHBIC U CO3MAHHUS MECTHOW
OITIOPBI JJIS1 POTOPHOM TPYObI MM COSAMHEHUS Psia POTOPHBIX TPyO. CHilb(HOHBI MPEACTABIISIOT
c000#1 KOPOTKHE IUTHHIPKI ¢ ToNuHON cTeHku 3 mum (0,12 aroiiMa) nnu MeHee, TU1aMeTPOM OT
75 MM (3 motima) o 400 mum (16 qrOiMOB), UMEFOIIMX OJMH TO(P M M3TOTOBJICHHBIE U3 OJTHOTO
M3 MaTepralioB, IMEIOIINX BEICOKOE 3HAYCHNE OTHOIIEHHUS IIPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX
B [IOSICHUTEJIbHOM 3AMEYAHUU x HacTosieMy pa3aeny.

d)  Ileperopomkmu:

KOMIIOHEHTH B (opme mucka aumamerpom ot 75mm mo 400 MM (ot 3 mo 16 mroiimoB),
CICIMANTLHO TIPEIHA3HAYCHHBIC WM TIOATOTOBIICHHBIC [T YCTAHOBKH BHYTPH POTOPHOM TPYOBI
HEHTPUQYTH C TETTbI0 H30JIMPOBATh BBHIITYCKHYIO KaMEPY OT TJIaBHOW pa3zeMTeIbHON KaMephbl U
B HEKOTOPBIX CITydasix JUIs yIydineHus UpKysiiuu raza UFg BHyTpH TTIaBHOM pa3ieuTeIbHOM
Kamepbl POTOPHOM TPYObl U M3rOTOBJICHHBIC M3 OJHOTO M3 MATEPHATIOB, UMEHOIIMX BBICOKOEC
3HAYCHWE OTHOIICHUS TIPOYHOCTH K TUIOTHOCTH, YykazaHHeX B [IOSACHUTEJIBHOM
3AMEYAHWU « HacTosIIieMy pa3ieny.

e) BepxHue/HIKHAE KPBIITKH:

KOMITIOHEHTHI B (popme amcka auamerpom ot 75 mm (3 mroiima) mpo 400 mm (16 mroiimoB),
CHeNWalbHO TIpeNHAa3HAaYeHHbIE WM IOJTrOTOBICHHBIE TAaKMM OO0pa3oM, YTOOBI TOYHO
COOTBETCTBOBATH TMAMETPY KOHIIOB POTOPHOW TPyOBI W Onaromapst 3tomy yaepkuBaTh UFg
BHYTpPH €€. DT KOMIOHEHTBI UCIIOJIL3YFOTCS JIJISl TOTO, YTOOBI TIOICPKUBATh, yICPKUBATh HIIH
coZiepKaTh B ce0e KaK COCTABHYIO YacTh AJIEMEHTHI BEPXHETO IMOJIIMITHAKA (BEPXHSS KPBIIIIKA)
WIN CIY)KUTh B Ka4eCTBE HECYIIeH YacTH BPAIAIOIINXCS 3JIEMEHTOB JJIEKTPOIBUTATEIS H
DJIEMEHTOB HIDKHETO TMOJIIMITHUKA (HIDKHAS KpPBIIKA), W W3TOTOBJIOTCS W3 OJHOTO W3
MaTEepUaJIOB, UMEIOIIMX BBICOKOE 3HAUCHUE OTHOLICHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[NOSACHUTEJIbBHOM 3AMEYAHUNU x HacTOSIIIEMY pa3eiy.

MNOACHUTEJIbHOE 3AMEUYAHUE
J11s1 BpaImaromuxcsi KOMIIOHEHTOB IEHTPH(YT MCIOIB3YIOTCS CIIEAYIOIINE MaTePHUAITBL:

a)  MapTEHCUTHOCTAPCIOIINE CTATH, HMMCIONINE MAKCHMAIbHBIH Tpenes MPOYHOCTH Ha
pacmspkerne 2,05 x 10° H/m? (300 000 dyrT/kB. aroiim) mm Goree;

b)  agOMuHHEBBIE CIUIaBBI, HMEIONIME MaKCUMAJBHBIN IMPEAeN MPOYHOCTH HA PAaCTSDKCHHUE
0,46 x 10° H/™* (67 000 dyHT/KB. aroiim) uiam Goee;

C) BOJIOKHUCTHIC (HUTCTOMOOHBIC) MaTepualibl, TPUTOJHBIC JUIS HWCIOJH30BaHUS B
KOMITO3UTHBIX CTPYKTYpaX ¥ WMEIOIINE 3HAYEHWS YAEIBHOTO MOIYJS YIPYTOCTH
123x10°M wim Gomee M MAKCHMAIBHOrO VIEIBHOTO IpeAeia MPOYHOCTH Ha
pactsoxenne 0,3 x 10°M mwm Goee ("'yaeIbHBIH MOIYIIb yIpyrocTH" - 310 Momyib FOHra
B H/Mz, JICTICHHBIA Ha YAETbHBIA BEC B H/ME ;  "MakCUMaJbHBIA YOENbHBIM mpenesn
MIPOYHOCTH Ha PacTsDKEHHE" - 9TO MaKCUMAIBHBIN TIpeiell IPOYHOCTH Ha PACTSHKCHHE B
H/Mz, JICTICHHBIN Ha YJCLHBIA BEC B I‘]/M3).



5.1.2.

CraTHyecKkne KOMIOHEHThI
a) [ToAmMIMHUKY ¢ MArHUTHOM MOJIBECKOM:

CHELHUAIbHO MPEeIHA3HAYEHHBIC WM MOATOTOBICHHBIC MOAIIUIHUKOBEIC Y3JbI, COCTOSIIUE U3
KOJIBIICBOTO MarHWTa, MOJBEHMIEHHOro B 00oiMe, coepikamieid AeMIpUPYIONIYI0 Cpemy.
Oboiima m3rotoBnsiercss u3 croiikoro k UFg marepuana (cm. [IOSICHUTEJIBHOE
3AMEYAHUE «k pazgemy 5.2.). MarHuT coeauHseTcsl C TOJMIOCHBIM HAKOHEYHHKOM WJIH
BTOPBIM MAarHHTOM, YCTAHOBJICHHBIM Ha BEpXHEW KpBINIKe, OMUcaHHOU B paszene S5.1.1.e).
Marsutr MOXeT MMeTh (OpMy KONbI[a C COOTHOIIEHHEM MEXIy BHEUIHHM ¥ BHYTPEHHHM
JMaMeTpaMy, MEHBIIIMM W paBHBIM 1,6:1. Maraut Moxer uMetb GopMmy, 00ECIICUHBAOIITYIO
HadaneHyt0 nponunaemMocts 0,15 'a/m (120 000 exuann CI'C) wnm Goniee, WM OCTATOYHYIO
HaMarHMYeHHOCTh 98,5% wimm Oonee, WM TPOW3BEACHHE WHAYKIUH Ha MaKCHMAIIbHYIO
HanpsokeHHOCTh mons Goee 80 k/Li/m® (10'Tc.D). Kpome OOBIMHBIX CBOMCTB MaTepHaia,
HEOOXOJMMBIM  IPEJBAPUTEIILHBIM ~ YCIOBHEM  SIBJISICTCS  OrPaHUYCHHME OYCHb MAaJlbIMU
nonyckamu (MeHee 0,1 mm wmm 0,004 moiima), OTKJIOHEHMS MAarHUTHBIX oOceil  OT
TFE€OMETPUUECKUX OCEH MK 00ecreueHrne 0C000H TrOMOTeHHOCTH MaTepralia MarHuTa.

b) [ommmmankn/nemmndepsr:

CIICMUAJIBHO TMPE€AHA3HAYCHHBIC WJIM MOATOTOBJICHHBLIC TMIOAIIMITHUKH, COACPKAIIHUC Y3€JI
OCB/YIUIOTHUTENBHOE KOJIBIIO, CMOHTHPOBAaHHBIN Ha nemrdepe. Ochb OOBIYHO MPENCTABISACT
co0Ol Baj W3 3aKAJICHHOW CTAJM C OJHMM KOHIIOM B (hopMe Tomychephsl, U CO CPEeICTBaMH
MOJICOeTMHEHUS K HID)KHEH KpBIIIKe, onmucaHHoil B paznerne 5.1.1. e), Ha apyrom. Bain, oxHaxko,
MOXET OBITh COEIMHEH C THAPOANHAMUYECKUM MOAHUITHUKOM. Koubiio nmeeT hopmy TadbneTku
¢ momycepuvecKuM YIayOJeHHEM Ha OJHON TMOBEPXHOCTH. OTH KOMIIOHEHTBI YacTo
MOCTABIISIOTCS OTACIBHO OT JieMridepa.

¢)  MonekynspHble HACOCHIL:

CIICMUAJIBHO TIPCAHASHAYCHHBLIC WJIM TIMOATOTOBJICHHBIC MNUJIMHAPBI C BBITOYCHHBIMU WIIHU
BBIJJABJICHHBIMU BHYTPH CIIUPAIbHBIMU KaHABKAMH M C BBICBEPJICHHBIMU BHYTPH OTBEPCTHAMH.
TunoBbEIME pa3Mepamul SIBIISIOTCS CICAYIOIINE: BHYTPSHHUIN muamerp oT 75 MM (3 mroiima) 1o
400 mm (16 mroiimoB), TommumHa cteHkd 10 mm (0,4 mroiimMa) wimu Gonee, ¢ AJIMHOM, paBHOM
auameTpy wian Oonbiie. KaHaBku OOBIYHO MMEIOT MPSAMOYTONBHOE MONEPEYHOE CEUeHHE U
rmyouny 2 mum (0,08 mroiima) i Godee.

d)  Craropsl qBuUTaTeneu:

CHEIMAIbHO TpeNHA3HAYCHHBIC WU IIOATOTOBJICHHBIE CTAaTOPHI KOJBIIEBOH (OPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(A3HbIX THCTEPE3UCHBIX (WM PEAKTHBHBIX) 3JICKTPOJBUTATEICH
MEPEMEHHOTO TOKa JUIi CHHXPOHHON pabOThl B YCIOBHSIX BaKyyMa B JIMAla30HE YacTOT
600-2000 I'm u B mmamazone mormHocter 50-1000 BA. Craropsl cocTosT M3 MHOTO(A3HBIX
00OMOTOK Ha MHOTOCJIOHOM JKEI€3HOM CEPICYHUKE C HU3KUMH IMOTEPSIMH, COCTABIICHHOM W3
TOHKHX TUIACTUH, 00BIYHO ToNIMHOM 2,0 MM (0,08 mroiima) wiu MeHee.

e) Koprmryca/mpueMHrKH IEHTpUPYTH

KOMITOHEHTHI, CHEeNUAIbHO TpeNHa3HaYeHHbIE WM TOJTrOTOBICHHBIC IS Pa3MEIIeHUs B HUX
cOOpKH pOTOPHOW TPYyOBI razoBoii meHTpHUyru. Kopmyc coCTOMT W3 >KECTKOTO IFITHHIApA C
tommuHON cTenku 1o 30 MM (1,2 mroifiMa) ¢ TIPErU3HOHHO OOpaOOTAHHBIMHM KOHIIAMH IS
YCTQHOBKM TMOJIIMIIHUKOB W C OJHMM WIM HECKOJbKHUMHU (DJIaHIAMH JJI MOHTaXKa.
OOpaboTaHHBIE KOHIBI TapaJUINbHBl APYT OPYry W TEPIEeHIUKYISPHBI TPOJOIBHONW OCH



5.2.

5.2.1.

mmHapa B npenenax 0,05 rpagyca wim meHee. Kopriyc MOXKeT Takke HPENCTaBISTh COOOM
KOHCTPYKIIHIO SYEUCTOTO THTIA ISl pa3MElIeHUs] B HeM HECKOJIBKUX pOTOpHBIX TpyO. Kopryca
M3rOTABJIMBAIOTCS U3 MaTepuasoB, KopposuecTokux Kk UFg, WM 3amuinarorcs NOKpPhITHEM U3
TaKUX MaTepUasoB.

f) JloBymkm:

CIICLMANIBHO TpeJHAa3HaYeHHbIE WJIM TOATOTOBJICHHBIE TPYOKH BHYTPEHHHUM IHAMETPOM J0
12 mm (0,5 mroiima) mis m3Bnedenus raza UFs u3 poropHoii TpyObl o Merony TpyOku Ilnto
(T.e. c OTBepCTHEM, HANpPABICHHBIM Ha KPYroBOW IOTOK ra3za B POTOPHOH TpyOe, K mpumepy,
MOCPENCTBOM M3rH0a KOHIIA PaJuaIbHO PACTIONOKEHHON TpyOKH), KOTOpbIe MOKHO HPHKPETUTh
K [EHTPaJbHOM CHUCTEeMe W3BJCYEHMS Ta3a. [pyOKM M3rOTOBIEHBI M3 MaTepUasoB,
kopposuecTtorikux K UFq, WK 3alUIIa0TCs MOKPHITHEM U3 TAKUX MAaTEPHAJIOB.

CrnenuajibHO TpeIHA3HAYEHHbIE WM TOATOTOBJIEHHbIE BCIIOMOraTeJIbHbIE CHCTEMBI,
000py/I0BaHNE W KOMIIOHEHTHI JIJIs HCT0JIL30BAHUS HA Ta300eHTPU(YKHOI YCTAHOBKE IO
00oraieHnIo

BBOJIHOE 3AMEYAHUE

BcrnoMorarenbHble CHCTEMBI, 000PYI0BaHUE U KOMIIOHEHTBI T'a30I[CHTPU(YKHON YCTAHOBKHU IO
00OTaIlIeHNI0 TIPEACTABISIOT COOOM CHCTEMBI YCTaHOBKH, HeoOxomumble it nomaun UFg B
EHTPUGYTH, IS CBSA3H OTACTHHBIX IICHTPU(PYT MEXKITY COOOH ¢ MeIbio 00pa30oBaHUs KacKaloB
(wmu crymeneit), 4ToObl MOCTHYHL OOJiee BBICOKOTO OOOTAlleHWs] W W3BICYb "MPOIYKT' u
"xBocthl" UF¢ u3 meHtpudyr, a Takke o0OpyJOBaHHE, HEOOXOIUMOE il TMPUBEACHUS B
JeiCTBHE IIEHTPUQYT WITH [T YIPABICHHUS YCTAHOBKOA.

O6bruno UF¢ ucmapsiercss W3 TBEpABIX BEILECTB, MOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
aBTOKJIABOB, M MO/IA€TCS B ra3000pa3Hoil popMe K HeHTpHUpyTraM d4epe3 CHCTEMY KOJUIEKTOPHBIX
TpyOomnpoBooB kKackama. "lIpomykt" u "xBocThl" UFe, mocTymaronmie u3 MEeHTPUPYT B BHIE
ra3000pa3HbIX TMOTOKOB, TaKKe TNPOXOIAT HYepe3 CHCTeMY KOJUIEKTOPHBIX TPyOOIpOBOJIOB
KackaJa K XOJIOAHBIM JIOByIIKaM (paboTaronmm mpu Temmeparype okono 203K (-70°C)), rue
OHM KOHIGHCHPYIOTCS M 3aT€M IIOMEUIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEpHI Uil
TPAHCIIOPTHPOBKHM WIJIM XpaHEHHs. Tak KaK yCTAaHOBKa 10 OOOTalIeHHI0 COCTOMT M3 MHOTHX
TBICSIY LEHTPU(YT, COOpaHHBIX B KacKaabl, CO3JAalOTCd MHOTOKHJIOMETPOBBIE KOJUICKTOPHEIC
TPYOOIIPOBOIBI KAaCKaJOB C THICSYaMH CBApHBIX IBOB, IPUYEM CXeMa OCHOBHOHM YacTH HX
COCIIMHEHWH MHOTOKpaTHO TmoBTOpsiercs. (OOopymoBaHWe, KOMIIOHEHTBI W CHCTEMBI
TpyOONPOBOJOB U3TOTOBIISIIOTCS C COOMIOCHUEM BBICOKUX TPEeOOBaHHH K BaKyyM-IZIOTHOCTH U
YHCTOTE 00PaOOTKH.

CucreMbl oaavYu/cucTeMbI 0TBO/IA "'mpoayKTa' U ""XBOCTOB"

CHGLII/IEU'IBHO npeaHa3HAYCHHBIC nim IOATOTOBJICHHBIC TCXHOJIOITMYCCKHUE CHUCTCMBI,
BKJIFOYArOIKC:

MUTAIONIAE ABTOKJIABHI (WM CTaHIUM), Hcronb3dyemble mns moxaun UFg B kackamel
neHTpudyr npu masiaeann Ao 100 xlla (15 dbyHT/KB. AFOIM) U Tipu cKopocTH 1 KI/9 win
Ooitee;

necyOnmrMaropsl (MM XOJIOAHBIE JIOBYIIIKH), HCIONb3yeMmble aisi BoiBeneHns UFg m3

kackagoB npu naenenuu jno 3 klla (0,5 dyHT/KB. qroiim). [lecyOnumaTopsl CIIOCOOHBI
oxiaxaareest 10 203 K (-70°C) u narpesatsest 10 343 K (70°C);
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5.2.2.

5.2.3.

5.24.

CTaHIMH "mpoaykTa” U "XBOCTOB", HcHoIb3yeMble A nepemenieHns UFg B KOHTeHHEpHI.

OTta ycTaHOBKa, 000pyIOBaHKE U TPYOOIPOBOABI MOJHOCTHIO M3rOTABIUBAIOTCA U3 CTOMKUX K
UFs w™atepuanoB wim 3ammmaroTcs nokpeitueM u3 Hux (cm. [IOACHUTEJIBHOE
3AMEYAHUE k panHOMy pasneny) ¢ cOONIOAEHHEM BBICOKMX TPEOOBaHMM K BaKyyM-
IDIOTHOCTH Y YACTOTE 00pabOTKH.

ManyHHbIE CHCTEMBbI KOJUICKTOPHBIX prﬁOl’lpOBOllOB

CroenuanbHO IIpeAHA3HAUYCHHBIC WM  IIOJTOTOBJIEHHBIE CHCTEMBI TPyOOIPOBOJOB U
KOJUIeKTOpOB ayist ynepxkanusi UFg BHyTpu 1IeHTpH(YKHBIX KackaJoB. OTa ceTh TpyOOIpOBOIOB
OOBIYHO TIPE/ICTABISET COOOW CHCTEMY C "TPOHHBIM" KOJJIGKTOPOM, U KaKAas MEeHTpudyra
COCIIMHEHA C KOKABIM M3 KOJUIEKTOpoB. CIie0BaTeNIbHO, CXeMa OCHOBHOM 4acTH UX COCIMHEHUS
MHOTOKpaTHO moBTopsieTcs. OHa MONHOCTBIO M3roTaBiuBaeTcs u3 cToiikux Kk UFs marepuanos
(cm. [TIOACHUTEJIBHOE 3AMEYAHMUE k nHacrosimieMy paszeny) ¢ COOMIOICHUEM BBICOKHX
TpeOOBaHMI K BaKyyM-TDIOTHOCTH U YUCTOTE OOPaOOTKH.

Macc-cniekTpoMeTpbl/ucToYHNKHA HOHOB 1151 UF;

CriermuaiisHO TIpeTHa3HAUYCHHBIE MITH TIOATOTOBJICHHBIC MAarHUTHBIC WIIM KBaIpPYTIOIBHBIC Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE TIPOU3BOAUTD MPSMOI 0TOOp NPo0 MmojaBaeMoi Macchl, "mpoaykra”
i "xBoctoB" m3 Ta3zoBbIX MoToKOB UF¢ m obGnamaromue momHBIM HAaOOpPOM  CIIEAYIOIINX
XapaKTEPUCTHK:

1. yIenbHas pa3peliaronas CrlocoOHOCTh o Macce cBbie 320;

2. coaepKaT HICTOYHUKHW NOHOB, U3TOTOBJICHHBIC N3 HUXPpOMa WJIN MOHEIIA WK 3alllUIIICHHBIC
TMOKPBITUEM U3 HUX, WIN HUKCIMPOBAHHBIC,

3. coJiep)KaT HOHM3AIMOHHBIE HCTOYHHUKN ¢ 00MOapANPOBKON 3JIEKTPOHAMHU;

b

coJiepKaT KOJJICKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOITHOTO aHAaJIH3a.
ITpeoGpa3zoBaTesi 4aCTOTHI

[IpeobpazoBatenn 4acTOTh (TAaKXKe M3BECTHBIE KaK KOHBEPTOPHI MM MHBEPTOPHI), CIIELUATIBHO
IpeHa3HAuCHHBIC WK ITOJrOTOBJIECHHbIE UL IMTaHUS CTaTOPOB JBUIAaTeNIeH, OIpeIeICHHbIX B
noamyHkre 5.1.2. d), unu yacTi, KOMIOHEHTHI ¥ IOACOOPKH TaKUX MpeoOpa3oBaTeneil 4acToThl,
o0nafaromiye MoJIHeIM Ha0OPOM CIIEIYIOIINX XapaKTePUCTHK:

1. MHoro(ha3Hbli Bexo B muanazone ot 600 1o 2000 I

2. BBICOKAsI CTA0MIBHOCTH (CO crabmnm3zarmeit yactotsl yuine 0,1%);
3. HHU3KHE HeNTMHEHHbIE nCKaxeHus (Menee 2%);

4. K03 (huIIeHT moJIe3Horo AeicTBus cBhiie 80%.

[NOACHUTEJIbBHOE 3AMEUYAHUE
[lepeuncnennoe BbIIe OOOPYIOBAaHHME BCTYMACT B  HEMOCPEACTBEHHBIH KOHTAKT C

TexHonorndeckuM ra3oM UFs nnm HemocpeACTBEHHO ympaBisieT paboTod LEeHTpUdyr u
MPOXOXKICHUEM I'a3a OT UEHTPU(YTH K LEHTPUPYTe U U3 Kackazia B KacKas.
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5.3.

5.3.1.

5.3.2.

5.3.3.

Kopposuecroiikne k UFs Marepnansl BKIIOYAOT HEPHKABEIOUIYIO CTalb, AJTFOMHHUIM,
AJIFOMUHHEBBIC CIUIABbI, HUKEJIb WM CIIaBbl, coaepxkamme 60% u Gosee HUKEIS.

CrnenuajibHO TpeTHA3HAYEHHbIEe WJIM TOATOTOBJeHHbIe COOPKM W KOMIOHEHTHI IJs
HCIOJIb30BAHMA NPH ra3oau¢y3noHHOM 000ralieHun

BBOJIHOE 3AMEYAHUE

[Ipu razomnddy3noHHOM METONE pa3meIeHHs] W30TOMOB ypaHa OCHOBHOH TEXHOJIOTHICCKOM
cOOpKOii SIBIISIETCSI CIEUABHBIA TOPUCTHIA Ta30udy3noHHbINH Oaphep, TEITOOOMEHHUK IS
OXJIXKJIEHHS Ta3a (KOTOPBIA HarpeBaeTcs B IPOIECCe CXKATHS), YIUIOTHUTENbHBIE KIIaraHbl
pETYIMpPYIONIME KITalaHbl, a Takke TpyoorpoBoasl. Ilockonbky B Ta3oauddy3rmOHHOMH
TexHOJIOTHHU ucnonb3yercs mectudropuctsiil ypan (UFg), Bce obopymoBaHue, TpyOONpOBOIBI H
MOBEPXHOCTH M3MEPUTEIBHBIX MPUOOPOB (KOTOpPBIE BCTYMAIOT B KOHTAKT C ra3oM) JOJDKHBI
W3TOTABIIMBAThCA W3 MAaTepUAIOB, COXPAHSIOIIUX CTaOWIbHOCTh mpu KoHTakTe C UFg.
lazoquddy3noHHas yCTaHOBKA COCTOUT U3 Psifia TAaKMX COOPOK, TaK YTO MX KOJMYECTBO MOMKET
OBITh BKHBIM MIOKa3aTeNieM KOHEYHOTO MPeAHA3HAYCHHSI.

I'azogudgdyznonnnie 6apbepbl

a)  CroeumanbHO NpeAHA3HAYCHHBIC WM MOATOTOBJICHHBIE TOHKHUE, MOPHUCTHIE (PUIBTPHI C
pasmepoM mop 100-1 000 A (amrcTpem), TommmeOM S MM (0,2 mroifMa) WIM MeHbINE, a Ui
TpyOuatbix ¢opm guamerpom 25 MM (1 mroliM) WM MEHBIIE, W3TOTOBJICHHBIE W3
METAJUTMYECKUX, TOJTMMEPHBIX WIIM KEPaMHYIECKHX MaTepualioB, kopposuectoiikux K UFg, n

b)  chnenmampHO MOATOTOBIEHHBIE COEAWHEHWS WM TOPOIIKK JJISI M3TOTOBIIEHHS TaKHX
¢uneTpoB. Takue coeAMHEHH ¥ TOPOLIKH BKIIIOYAIOT HUKENb WM CIUIaBbl, cofeprkanme 60%
wi Oonee HUKENs, OKcHJ amromuHus win croiikne K UFg momHOCTRIO (bTOpHpOBaHHEIE
YTJIEBOIOPOIHEIE TTOUMEPHI ¢ YHCTOTON 99,9% mim Gornee, pazmepom gactuil MeHee 10 MKM u
BBICOKOH OJTHOPOJHOCTBIO HYACTHUI[ MO KPYITHOCTH, KOTOpBIE CHELUHATBHO MOATOTOBICHBI JUIA
W3rOTOBJIEHUSA ra30au(pPy3HOHHBIX OapbEpOB.

Kameps1 nuddysoposn

CrenuanbHO MpeIHA3HAYCHHBIC WK TIOATOTOBICHHBIC TEPMETHYHbIC IUTHHIPHUYECKUE COCYTBI
muamerpoM Oomee 300 MM (12 mrotimoB) w mimHON Oomee 900 MM (35 mroiiMoB), WM
MPSIMOYTOJTBHBIE COCY/Ibl CPABHUMBIX Pa3MEpOB, UMEIOIIUE OJIUH BITyCKHOW U JIBA BBITYCKHBIX
narpyOka, JUamMeTp KaXIO0ro M3 KoTopbix Oonee 50 MM (2 mroiiMa), ajs MOMEMICHHUS B HUX
ra3omudy3noHHBIX 0apbepoB, H3TOTOBIICHHBIE M3 cTOMKMX K UF¢ MaTepmamoB wimm
SallIMIICHHBIC ITIOKPBITUEM U3 HUX, U MPECAHASHAYCHHLIC 11 YCTAHOBKH B TOPU30OHTAJIbHOM WJIN
BEPTUKAILHOM ITOJIOKCHUH.

KoMnipeccopbl 1 ra3onyBKu

CrienpanibHO TIpeTHa3HaYeHHbBIE WM TTOJIT'OTOBIICHHBIE OCEBBIE, IIEHTPOOEKHBIE UITH 00BHEMHBIE
KOMIIPECCOPBI, I Ta30yBKH C POM3BOIHTENBHOCTEIO Ha Bcoce | M*/muH mm Gonee UFg 1 ¢
JIaBJICHHEM Ha BBIXOJIe /10 Heckonbkux coteH klla (100 ¢pyHT/KB. Atoiim), MpeaHa3HAYeHHBIE LTS
JONTOBpEeMeHHOM 9kcrutyatanmu B cpene UFg ¢ anmexTpojBurareneM COOTBETCTBYIOIIEH
MOIITHOCTH WJTH 0€3 HETO, a TakKe OTACIbHBIE COOPKH TaKMX KOMITPECCOPOB U Ta30yBOK. DTH
KOMIIPECCOPBI M Ta30yBKH WMMEIOT Iepemnaj JdaBieHus oT 2:1 mo 6:1 u M3roTraBIMBaIOTCS U3
crorikux k UFs MmaTepuanoB nin MOKpbIBatOTCS UMH.
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5.3.4.

5.3.5.

5.4.

5.4.1.

YiioTHeHust Bpaliarmuxcsi BajioB

CoenmuyanbHO — NpeIHA3HAYCHHbIE WM IOATOTOBJICHHBIE  BAKyyMHBIE  YIUIOTHEHHS,
YCTQHOBJIEHHBIE Ha CTOpPOHE TOJayl M Ha CTOPOHE BBIXOJA JJIs YIUIOTHEHHS Bala,
COEIIMHSIONIETO POTOP KOMIIPECCOpa MJIM Ta30yBKH C MPUBOAHBIM JIBUTaTeNeM, C TEM YTOOBI
o0ecneynTh HAAEKHYI0 TIE€PMETH3aLMI0, [PEJOTBPAILAIONIYI0 HAaTeKaHHE BO3QyXa BO
BHYTPEHHIOK) KaMepy KOMIIpeccopa WM Ta30lyBKH, Koropas HanonHeHa UFq. — Takue
YIUIOTHEHUsI OOBIYHO TNPOEKTUPYIOTCI HAa CKOpOCTh HaTeKkaHusi OyQepHOro rasza MeHee
1000 cn’/vu (60 groiiv’/MuH).

TennoooMeHHnKH 111 oxjaaxkaenus UF

CrnenyanpbHO NpeIHA3HAUYCHHBIC WM MOATOTOBJICHHBIC TEILIOOOMEHHUKH, W3TOTOBJIECHHBIE U3
croiikux k UFg MaTepuanoB nin MOKPHITEIE UMH (33 MCKITIOYEHHUEM HeprKaBeIollel CTallu), WIN
MeJbI0, WM JIOOBIM COYETAHHMEM 3THX METAUIOB M PACCUMTAHHBIE HAa CKOPOCTh M3MEHEHHS
JaBIieHus1, onpeaesttomiero yreuky, menee 10 I1a (0,0015 ¢byHT/KB. AroiiM) B 4ac Tipu miepernaie
nasienus 100 xIa (15 ¢hyHT/KB. qroiim).

CrnenuajibHO TpeHA3HAYEHHBbIC WJIH TOATOTOBJICHHbIE BCIIOMOraTeJbHbIE CHCTEMBI,
00opy10BaHNe U KOMIIOHEHTbI /15l HCII0JIb30BAHUSI IPH ra30au¢Ppy3MoHHOM 000raleHnu

BBOJIHOE 3AMEYAHUE

BcnomorarensHble  cHCTeMBI, O00OpYIOBaHHE W KOMIIOHEHTHI Uil Tra3onuddy3noHHBIX
YCTaHOBOK TI0 OOOTaIICHUIO IMPEACTABISIIOT COOOW CHUCTEMBI YCTAHOBKH, HEOOXOIUMBIE IS
nogaun UFs B razomuddys3nonHyio cOOpky, Al CBSI3H OTACNBHBIX COOPOK MEXTy coOOH M
00pa3oBaHUs KacKaJoB (WM CTYIICHEH) ¢ IeNbI0 MMOCTENCHHOTO TOCTHKEHUST 00JIee BHICOKOTO
oboramenus u u3snedenust "npoaykra” u "xBoctoB" UFe n3 muddy3noHHbIx kackagos. Beungy
BBICOKOMHEPLUOHHBIX XapaKTepUCTHK IU(P(y3HOHHBIX KackaloB JF00O€ TpephIBaHHE HX
paboThl, OCOOEHHO UX OCTAaHOBKA, IPUBOIAT K CEPbE3HBIM IOCieACTBUSIM. Clie10BaTeNbHO, Ha
razoan¢¢y3MoHHON yCTaHOBKE Ba)KHOE 3HAUEHHE UMEIOT CTPOroe U MOCTOSHHOE MOAIepKaHNe
BaKyyMa BO BCEX TEXHOJIOTMUECKHX CHUCTEMaxX, aBTOMATHYECKas 3allluTa OT aBapHil M TOYHOE
aBTOMAaTHUYECKOE PEryIMpOBaHUE IIOTOKA ra3a. Bee 3T0 MpuBOIUT K HEOOXOIMMOCTH OCHAIIEHHS
YCTAaHOBKH OOJNBIIMM KOJWYECTBOM CIICIUAIBHBIX HM3MEPHUTENBHBIX, PETyJIHPYIONNX H
YIIPABISTIOIINX CUCTEM.

Oo6bruHO UF¢ mcmapsiercss w3 MWIMHIPOB, TTOMEIICHHBIX BHYTPH aBTOKIJIABOB, M TMOJAETCS B
razoo0pasHoii (opMe K BXOIHBIM TOYKAM YEpe3 CHCTEMY KOJUICSKTOPHBIX TpPYOONPOBOJOB
kackana. "[Ipoaykr" u "xBocth" UFg, mocTymaromye u3 BEIXOJHBIX TOUEK B BHJE Ta3000pa3HBIX
MTOTOKOB, TIPOXOIST Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIIPOBOIOB KacKaaa JIM0O K XOJOAHBIM
JIOBYIIIKaM, JTMOO K KOMIIPECCOPHBIM CTaHIMAM, TAe ra3000pa3ubrii motok UFg cxxmmkaercs u
3aTeM TOMEIIAETCS] B COOTBETCTBYIOUINE KOHTCHHEPHI AJISI TPAHCIOPTHUPOBKU WM XPaHECHUS.
[ockomeky razoaudhy3roHHAs YCTaHOBKAa MO OOOTAICHWIO MMeeT OOJbIIoe KOJIMYECTBO
razonuddy3noHHBIX CcOOpOK, COOpaHHBIX B KacKajibl, CO3JAIOTCS MHOTOKHJIOMETPOBEIC
KOJJIGKTOPHBIC TPYOOIPOBOIbI KACKAIOB C THICSYaMHU CBAPHBIX IIBOB, IIPHYEM CXEMa OCHOBHOM
YacTH WX COCIWHEHWH MHOTOKpAaTHO moBTopsercs. OOopyaoBaHHe, KOMIOHEHTBl M CHCTEMBI
TpyOOIPOBOIOB H3TOTOBJISIFOTCS C COOTIOZIEHUEM BBICOKMX TPEOOBAaHHUN K BaKyyM-IUIOTHOCTH H
YHCTOTE 00PaOOTKH.

Cucrembl nogaun/cucTeMsl 0TBoAa '"'mpoaykTa'’ u ""XBOCTOB"

CrneuuanbHO MpeAHa3HAYEeHHBIE WM TIOATOTOBJICHHBIE TEXHOIOTHYECKUE CUCTEMBI, CIIOCOOHBIE
paborats nipu qasnernu 300 klla (45 dbyHT/KB. qr0iiM) MM MEHee, BKITIOYAst:
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

MUTAIONIAE aBTOKIAaBBl (WM CHCTEMBI), HCHonb3yemble st mnomaun  UFs B
razoaud y3noHHBIC KaCKaIbl,

JiecyOnuMaTopel (MM XOJIOJHBIC JIOBYIIIKH), UCIONb3yeMble aisi BeiBeneHus UFg w3
ra3oaudy3uOHHBIX KacKaJoB;

cranuun oxwkenus, rae UFg B razooOpasHoil ¢opme H3 Kackaga CKUMaeTcs M
OXJIAXKIAETCSI A0 KUAKOTO COCTOSHHS;

CTaHIMM '"mponaykra' wuiaM "XBocTOB", wHcmonb3yeMmble A nepemerieHus UFs B
KOHTEUHEPBI.

CucTtemMbl KOJUIEKTOPHBIX TPY0ONIPOBOI0B

CrienpaibHO TIpeJiHa3HAYEHHBIE WJIM TTOATOTOBJICHHBIE CHUCTEMBI TPYOOIPOBOJIOB M CHCTEMBI
KoiutekTopoB st yaepkanust UFg BHyTpu rasoand¢y3woHHBIX KackafoB. OJTa CeTb
TpyOOIPOBOIOB OOBIYHO MPECTABIISIET COOOM CHCTEMY C "JBOHHBIM" KOJUICKTOPOM, TE KaxIas
siYeiika CoeTMHeHa ¢ KaKIBIM U3 KOJIEKTOPOB.

BakyyMHbIe cucTeMbI

a)  CreumanpHO NpeIHa3HAYCHHBIC MM TIOrOTOBJICHHBIC KPYITHBIC BAKYYMHbBIC MAarHCTPaJIH,
BaKyYyYMHBIC KOJIJICKTOPBI u BaKyyMHBIC HaCOChbI MIPONU3BOAUTCIILHOCTEIO 5 M3/ MHWH
(175 yr’/mun) umu Gornee.

b)  BakyyMmHBIC HAcOCHI, CIEIHMAIBHO TpeAHA3HAYCHHBIC I paboThl B coaeprkarieid UFg
arMoc(epe W M3TOTOBJICHHBIC W3 AJTFOMUHUS, HUKENS WM CIDIaBOB, coiaepxammx Oomee 60%
HUKEJIS WK TIOKPBITHIE MMH. JTH HACOCHI MOTYT OBITh WITH POTAIIMOHHBIMHE, UITH MOPITHEBBIMH,
MOTYT MMETh BBITCCHSIOIINE M (PTOPUCTO-YIIIEPOIHBIC YIUIOTHEHHUS, a TaKK€ B HUX MOIYT
MPUCYTCTBOBATH CIICIUAIbHBIC PA00YHE KUIKOCTH.

CnennajbHble CTONOPHBIE M PeryJIMPYIOIIMe KIANAHbI

CrenyansHO TpeAHa3HAYEHHBIE WM TOATOTOBJIIEHHBIE pY4YHBIE WJIM AaBTOMAaTHYECKHE
CTOIIOPHBIC U PETyJIMPYIOLIHE KIalaHbl CHIIL(OHHOIO THIIA, U3rOTOBJIEHHbIE U3 cTOMKHX K UF
MatepuayioB, auameTpom ot 40 mo 1500 mm (1,5 1o 59 mroiMOB) IJIsT YCTAHOBKH B OCHOBHBIX M
BCIIOMOTATENBHBIX CHCTeMax ra3oauddy3nOHHBIX YCTAaHOBOK [0 0OOTALCHHIO.
Macc-cnektpoMeTpbl/ucTOUHHKH HOHOB 11s1 UF

CrnenpanbHO TpefHa3HAYEHHBIE WM MOJTOTOBIICHHbIE MarHUTHBIE WM KBaJpPYyTOJIbHBIE Macc-
CIIEKTPOMETPEI, CIOCOOHBIE MTPOM3BOAMUTH MPSMOI 0TOOp P00 MoAaBaeMoil Macchl, "mpoayKTa"
wim "xBocToB" M3 Ta30BhIX MOTOKOB UFg M ob6mamaromue MOTHBIM HAOOPOM  CIICITYFOIINX
XapaKTEepPUCTHK:

1. yAeTbHas pa3perraromnas ClrocoOHOCTh 1o Macce cBhimie 320);

2. coacpiKaT UICTOYHUKH NOHOB, U3TOTOBJICHHBIC U3 HUXPOMA WJIM MOHCIIA WX 3allIUIIICHHBIC
TOKPBITUEM U3 HUX, NI HUKCIIMPOBAHHBIC,

3. coacpKaT NOHU3AITMOHHBIC HICTOYHUKHU C 60M6apz[1/1p0131<0171 QJICKTPOHAMU,

14



5.5.

5.5.1.

4. CoJIep>KaT KOJIEKTOPHYIO CUCTEMY, IPUTOAHYIO I U30TOITHOTO aHaIN3a.
I[NOACHUTEJIbHOE 3AMEYAHUE

[lepeuncnennoe Bblle OOOPYAOBaHME BCTYMAaeT B  HEMOCPEICTBEHHBI KOHTAKT ¢
TexXHoNormdeckuM razoM UFg, MO0 HEMOCPEICTBEHHO PEryIHMPYeT IMOTOK B MpeaesiaX KacKaaa.
Bce moBepxHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJOTMUYECKHM Ta30M, UEIMKOM
H3roTaBIUBAIOTCS U3 cTOMKUX K UF¢ MaTepranoB Wiv MOKpbIBAOTCS UMH. /{115 1ienielt pa3aenos,
OTHOCSIIUXCS K Ta30au¢y3MOHHBIM YCTPOHCTBaM, Marepualsl, Kopposuectoiikne Kk UFg,
BKJIFOYAIOT HEPIKaBEIOIIYIO0 CTajb, AJIOMUHHUM, alFOMMHHUEBBIC CIUIaBbl, OKCHJ[ AJTIOMHUHUS,
HUKEITh WIH CIUIaBhI, coaepskaiue 60% wim Ooiee HUKeIs, a Takke cToiikne kK UFg momHOCTRI0
(TOpUPOBaHHBIE YTIIEBOIOPOIHBIE TIOJTUMEPHIL.

Cl'[eIII/Ia.]'lI)HO NnpeaAHasHAYCHHbIC HWJIM MOATOTOBJICEHHLIC CHUCTEMBI, oﬁopyuonaﬂne u
KOMIIOHEHTDI 1JIf UCITOJIB30BAHUSA HA YCTAHOBKAX a3pOAHHAMUYECCKOI0 odorameHms.

BBOJIHOE 3AMEYAHUE

B mporeccax adpoamHaMHUYeCKOro olOoramieHns cMech razoobpasHoro UFg m jerkoro raza
(Bomopon WM Tenuil) CKMMAaeTcsl U 3aTeM IPOITyCKaeTCsl yepe3 pasZesisIioNIie 3JIEMEHTHI, B
KOTOPHIX HM30TOITHOE pa3JelieHhe 3aBepINaeTcsl IOCPEJCTBOM TIONMyYeHHsS  OOJBIINX
IIEHTPOOSKHBIX CHJI TI0 TEOMETPHHM KPHUBOJIMHEWHON CTEHKH. YCIEIHO pa3paldoTaHBl IBa
Mpoliecca 3TOro THMA: TMPOIECC COIUIOBOTO pa3fieeHHs] W IpoIecc BUXpeBOW TpyOku. Jlms
000MX TIPOLIECCOB OCHOBHBIMU KOMITOHEHTAMH KacKa/ia pa3AeiCHUs SBISIFOTCS [IAINHAPHYCCKUC
KOpIlyca, B KOTOPBIX pa3MeIleHbl CIeIHaJbHbIC pa3/eNUuTeNbHbIE 3JeMEHTHl (COoIUIa HIIH
BHUXpEBbIC TPYOKH), Ta30BbIE KOMIIPECCOPHI M TEINTOOOMEHHUKHU IS yIAICHUS 00pa3yromerocs
MpY CKaTHU Terria. [ adpoiMHaAMUYECKUX YCTAaHOBOK TPEOYETCs ETbIN Psijl TAKUX KacKaJIoB,
TaK YTO WX KOJMYECTBO MOXKET CIIY)KUTh Ba)KHBIM yKa3aTeleM KOHEYHOTO HCIIOJIb30BaHUSL.
ITockonbky B a’poauHaMuyeckoM mnporecce wucnoisdyercss UFg, MOBEpXHOCTH BCEro
000pyTOBaHMUs, TPYOOIIPOBOIOB ¥ M3MEPHUTEIBHBIX MPHUOOPOB (KOTOPHIE BCTYIAIOT B KOHTAKT C
ra30M) JIOJDKHBI M3TOTABJIMBATECS U3 MAaTEPUAIIOB, COXPAHSIOIIUX YCTOMYMBOCTD MPH KOHTAKTE
Cc UF6

[NOSAACHUTEJIBHOE 3AMEYAHUE

IlepeuncreHHble B HACTOSIIEM PA3Jele dJIEMEHTHI BCTYAIOT B HEIOCPEACTBEHHBIN KOHTAKT C
TexHosnorndeckiuM razoM UFg 1100 HeMoCpeCTBEHHO PEryIUPYIOT MOTOK B Tpeesiax Kackaaa.
Bce moBepxHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C TEXHOJOTMYECKHM TIa30oM, LEIUKOM
M3rOTAaBIMBAIOTCS M3 CTOMKHX K UFs MaTepuanoB, WM 3alUINEHBl MOKPBITUEM M3 TaKUX
MaTepuanoB. [ 1menel paszmena, OTHOCAINErocd K DJJIEMEHTaM — a’pOAMHAMUYECKOTO
oboramenusi, kopposuectoiikne kK UFs MaTepuapl, BKIIOYAIOT Melb, HEP)KaBEIOIIYIO CTalb,
AIFOMMHHH, aTIOMUHHEBBIC CIUIABBI, HUKEJb WM CIUIaBbl, coneprkaie 60% umu 6osee HUKENS,
a taoke croiikue Kk UFg monHocThio (pTOpHpOBaHHbIE YTIIEBOAOPOIHBIE TOTHMMEPHI.

Pa3nenurenbHble comia
CHGHI/IEUII)HO HpGI[HEBHEl‘IGHHBIG WX TTOATIOTOBJICHHBIC paSI[eJII/ITeHI)HLIe Coria 1 ux C60pKI/I.
PaznenurensHble cOMIa COCTOST W3 IIENIEBHIHBIX W3OTHYTHIX KaHAIOB C PaHycoOM H3ruda

menee 1 MM (06braHO oT 0,1 m0 0,05 MM), koppo3uecTokix K UFs, 1 MMEIOmuX BHYTPEHHIOIO
PEXKYILYIO KPOMKY, KOTOpast pa3/ieNsieT MPOTEKAIOIIMIA Yepe3 COIUIO ra3 Ha JABe (ppaKiuH.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

BuxpeBbie TpyoKkH

CrienpanbHO TIpeHA3HAYEHHBIE WM TOJTOTOBJICHHBIE BHUXPEBBIE TPYOKH W HX COOPKH.
BuxpeBbie TpyOKH MMEIOT IHUJIHHIPUYCCKYIO WM KOHYCOOOpasHyto (OopMy, HU3TOTOBJICHBI U3
kopposuectorikux K UF¢ MarepuanaoB Wid 3alUILEHBl MOKPHITUEM M3 TaKUX MaTepUajioB U
umeroT guametp ot 0,5 cM 110 4 cM npu OTHOIIEHUU JUIMHBI K nauamerpy 20:1 mnu MeHee, a
TaKKe OJJHO WK O0Jiee TaHTCHIIMATBHOE BXOMHOE OTBepcTHE. TpyOKH MOTYT OBITH OCHAIICHBI
OTBOJIAMH COTIOBOT'O THIIA HA OJTHOM MJTH Ha 000UX KOHIIAX.

I[NTOACHUTEJIBHOE 3AMEYAHUE

[TuTaTenbHbINA ra3 MOCTyNmaeT B BUXPEBYIO TPYOKY MO KacaTebHOW ¢ OJJHOTO KOHIA WM Yepes3
3aKpYYMBAIOIIHE JIOMATKH WM Yepe3 MHOTOUYHCIICHHbIE TaHTCHINAJIbHBIE BXOJHBIC OTBEPCTHS
BJIOJTb TPYOKH.

Kommnpeccops! u razoayBku

CrienMasibHO TTpeHa3HAYEHHBIC WM MTOJITOTOBJICHHBIC OCEBbIC, IICHTPU(YKHBIC HIH 00BEMHBIC
KOMITPECCOPHI WJIM Ta30AyBKH, M3rOTOBIEHHBbIE N3 KopposuecTtoikux k UFg marepuanos, win
3AIMIICHHBIC TOKPHITHEM M3 TAKHX MATEPHAJIOB, MPOM3BOIUTEIBHOCTHIO HA BXOJAE 2 M°/MHH
i 6onee cmecu UFg 1 Hecyiero raza (BOIOPOT HITH TEJNi ).

I[NTOACHUTEJIbHOE 3AMEYAHUE
Takue koMIpeccopbl ¥ ra30yBKM 00BIYHO HMEIOT Iepenan AaBienus ot 1,2:1 no 6:1.
Y110THeHUs BPALLAIOIIMXCSI BAJIOB

CroeuunanbHO NpeJHa3HAYCHHbIE WIM MOATOTOBJICHHBIC YIUIOTHEHHWS BPALIAIOIIMXCSI BaJIOB,
YCTaHOBJICHHbIE Ha CTOPOHE IMOJa4d M Ha CTOPOHE BBIXOAAa MJsI YIUIOTHEHHUs Baia,
COE/IMHSIONIET0 POTOP KOMIIPECCOPa WM POTOP TA30[yBKH C NMPHBOAHBIM JIBHUraTeleM, C TeM
9TOOBI 00ECTICYUTh HAJCKHYIO TePMETHU3ALIUIO, IPEAOTBPAIIAIONIYIO BBIXOJ] TEXHOJIOTHYECKOTO
rasa Wi HaTEKaHWE BO3[yXa WIM YIUIOTHSIOIIETO Ira3a BO BHYTPEHHIOI KaMmepy KOMIpeccopa
WJIM Ta30yBKH, KOTOpas 3amnonHeHa cMecbto UFq 1 Hecyiero rasa.

Tem1000MeHHUKH JJIS1 OXJIAKIEHNsI ra3a

CHGLII/IEU'H:HO MNpeaAHA3HAUYCHHBIC WM MOATOTOBJICHHBIC TGHJ'IOO6M6HHI/IKI/I, HU3TrOTOBJICHHBIC U3
KOppOSHeCTOﬁKPIX K UF6 MaTCpHrajIOB WIH 3alUIICHHBIC ITOKPBITUEM U3 TAKUX MAaTCPUAJIOB.

Koxyxu paznejsiiomux 3JieMeHTOB

CreuuanbHO TpEeNHA3HAUYCHHBIC WIM TOATOTOBICHHBIE KOXYXU pPa3AeiIONIUX 3JIEMEHTOB,
HU3rOTOBJIEHHBIE U3 Koppo3uecToiikux Kk UFg MaTepuanoB WM 3alllMIICHHBIX MOKPBITUEM U3
TaKUX MaTEpUAJIOB, JUIs IIOMEIICHUS B HUX BUXPEBBIX TPYOOK WIIH Pa3ICIUTEIBHBIX COTEIL.
IMOSCHUTEJIBHOE 3AMEUYAHUE

DTH KOXKYXU MOTYT TPEICTABIATH COO0M IMITMHPUIECKIE KaMephl auameTpoM Oomee 300 MM u

mmHOM Ooee 900 MM MM TIPSMOYTOJIBHBIE KaMephl CPaBHHMBIX Pa3MEpPOB M MOTYT OBITh
MpeaHasHAa4YCHbI JJI1 YCTAaHOBKH B T'OPU30HTAJIBHOM UJIM BEPTUKAJIBHOM ITOJIOKCHHUU.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

Cucrembl nogaum/cucTeMsl 0TBoAa '"'mpoaykra’ u "'XxBocToB"

CrenpaibHO TIpeHAa3HAYEHHBIE WJIM TIOATOTOBJICHHBIE TEXHOJIOTHMYECKHE CHCTEMBl WIIH
o0opyoBaHue Jisi 00OTaTUTEIBHBIX YCTAHOBOK, U3rOTOBIICHHBIC M3 Koppo3uecToiikux k UF
MaTepUaJIOB, WJIU 3AIIMILEHHBIX TOKPBITUEM U3 TAKMX MAaTEPUAITIOB, BKIIFOUAOILINE:

a) MUTAIOLIME AaBTOKJABbI, T€UYM WM CHCTEMbI, UCHoNb3yeMmble aia nojgaun UFg s
npoiiecca 00oramieHus;

b)  mecyOmmmatopsl (WM XOJIOMHBIC JIOBYIIKH), WCIOJB3yeMbIE IUIS  BBIBEIACHUS
Harpetoro UFs u3 nmpouecca oborarieHus Uis OCIeayoIero nepeMerieHus;

C) CTaHIIMM OTBEPXKACHUS WA OXKWKEHHUsI, UCTiob3yeMble Jutsl BeiBeaenus UF u3 nporecca
oborarmienus mytem cxatus u iepeBoga UFg B )KuaKyto win TBepAyIo hopmy;

d)  crammum '"mpomykrta" wiam "XxBocToB", wucnonblyemble mia  nepememienus UFs B
KOHTEHHEPBI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CHGHI/I&HBHO MpeaHa3HaYCHHBIC NI IOATOTOBJICHHBIC CUCTEMBI KOJUICKTOPHBIX
TpyOOIPOBOJIOB, M3TOTOBJIEHHBIE W3 Koppo3uecToikux kK UFg mMarepmalioB v 3alivIleHHBIE
MOKPBITUEM M3 TaKUX MatepualioB, i yaepxanus UF¢ BHYyTpH a’spoJMHAMUYECKUAX KACKaJIOB.
Jra cetb TpyOOIIPOBOIOB OOBIYHO MPEACTABISET COOOM CHCTeMy C "ABOWHBIM" KOJIEKTOPOM,
TJIe KaX/IbIid KacKaJ| WK TPYIIa KaCKaJI0B COSTUHEHBI C KX [bIM U3 KOJUICKTOPOB.

BakyymHbIe cucTeMbI U HACOCHI

a) CroeuuanbHO  MpEeNHA3HAUYEHHBIE WM  TOATOTOBICHHBIE BaKyyMHBIE  CHUCTEMBI,
MPOU3BOJIUTEIHLHOCTHIO Ha BX0OJIE 5 M’/MHH WIH 0oJiee, COCTOSIIIE U3 BaKyYMHBIX MarucTpalie,
BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, M TPEIHA3HAYCHHBIC UIsI pabOTHI B
conepxkaminx UFg ra3oBeIx cpepax.

b)  BakyyMmHbIe HACOCHI, CIICIMAIILHO MPEIHA3HAYCHHbBIC WA TIOATOTOBJICHHBIC [ pa0OTHI B
coznepxkammx UFg¢ ra3oBeIX cpelax W M3rOTOBJIEHHBIE U3 Koppo3uecTtoiikux K UFs matepuanos
WM 3al0UILEHHBIX MOKPBITHEM M3 TAKUX MaTepuajioB. B 3THX Hacocax MOTyT MCHOJIb30BATHCS
(TOpUCTO-yTIIepOAHBIE YIUIOTHEHHUS U CTICIHaIbHBIC pabouune KHUKOCTH.

CrnenuajbHbIe CTONOPHBIE U PeryJIMpPYOLHe KJIanaHbl

CriernanpHble  TIPETHA3HAYCHHBIC WM TIOATOTOBJICHHBIC PYYHBIE WM aBTOMATUYCCKUC
CTOTNIOPHBIE U  PEryJUPYIONIUE KIAMaHbl CHWIH(OHHOTO THIIA, W3TOTOBJICHHBIE U3
kopposuectoikux K UFs MaTepuanoB wiu 3alUILEHHBIC NOKPHITUEM U3 TaKUX MAaTEpUaOB,
muamerpoM oT40 mo 1500 MM UIT MOHTa)Xa B OCHOBHBIX W BCIIOMOTATEIBHBIX CHCTEMax
YCTAaHOBOK a3pPOAMHAMHYECKOTO O0OTaIICHUS.

Macc-cnektpoMeTpbl/ucTOUHHKH HOHOB 1J1s1 UF
CrienpanbHO TipeTHa3HAYCHHBIC WITH TTOJI'OTOBIICHHBIE MarHUTHBIE WM KBaJpPYIIOJIbHBIE Macc-
CIEKTPOMETPEHI, CIIOCOOHBIE TIPOM3BOIUTH MPSMON 0TOOpP TIPoO MmogaBaeMoi Macchl, "mpoaykra'

wi "xBocToB" u3 ra3oBbIx MoTokoB UFg u obnmamaromye MOJHBIM HAOOpPOM CIEAYIOIINX
XapaKTEepPUCTHK:
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5.5.12.

5.6.

1. yIenbpHas pazpeliaronas CrlocoOHOCTh 1o Macce cBbie 320;

2. coacpKaT HICTOYHUKHW MOHOB, U3TOTOBJICHHBIC N3 HUXPpOMa WJIN MOHEIIA UK 3alllUIIICHHBIC
TOKPBITUEM U3 HUX, WM HUKCIIMPOBAHHBIC,

3. coJiepKaT HOHU3AMOHHBIC HCTOYHHUKH ¢ O0OMOApIUPOBKOM AIIEKTPOHAMI,
4, coJiepKaT KOJUJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOITHOTO aHAaJIH3a.
Cucremsl otnesenns UFg oT Hecyero raza

CrnenuanbHO MpEIHA3HAYCHHBIC WM  TIOATOTOBJICHHBIC TEXHOJOTMYCCKHE CUCTEMBI JUIS
otnenenmst UFg oT Hecytero ra3a (Boaopo/ia Wik TeITus).

[NOSAACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TpeAHA3HAYCHBI JJIsi COKparieHus conepxkanmsi UFg B HecymieM rase 10 OJHOM
YacTH Ha MUJUIMOH WK MEHEE M MOTYT BKJIFOUaTh TaKOe 000PYI0BaHUE, KaK:

a) KPHUOTCHHBIE TETNTIOOOMEHHUKH M KPHOCETapaTOphl, CIOCOOHBIEC CO3/IaBaTh TEMIICPATyPhI
-120°C wn Menee, nnu

b)  OMOKM KPHOTEHHOTO OXJIAXKICHWSA, CIOCOOHBIE co3maBaTh Temmeparypbl -120°C wmm
MeHee, U

c)  OnoKHM pa3denuTeTbHBIX COIEN WM BUXPEBBIX TpyOok st otaeneHus UFg ot Hecymero
rasa, Win

d)  xomomubie noBymku UFg, criocoOHbIe cozaaBaTh Temmeparypsl -20°C uiu MeHee.

CrnenuajibHO NpeIHAZHAYEHHBbIE WJIH TOATOTOBJIEHHBIE CHCTEMBbI, 000pPyJIOBAaHME M
KOMIIOHEHTBI IS WCHOJL30BAHHSI HA YCTAHOBKAX XHMHYECKOro oO0OMeHa W
HOHOOOMEHHOI0 000raleHuns

BBOJIHOE 3AMEYAHUE

He3naunrtensHoe pa3iuure W30TOMOB ypaHa 10 Macce MPUBOJIUT K HEOOJNBIINM M3MECHCHUSIM B
PaBHOBECUH XUMHYECKUX PEAKLUil, KOTOpbIE MOTYT HCIOJB30BaThbCA B KAUECTBE OCHOBBI JJIS
pasfeneHusl W30TOIOB. YCIEITHO pa3padoTaHO aBa Tporiecca:  KHUAKOCTHO-KUIKOCTHBIH
XUMHYECKUI 00MEH U TBEP0-KUIKOCTHBIA HOHHBIA OOMEH.

B mpomecce XHUAKOCTHO-KHIKOCTHOTO XHMHYECKOIO OOMEHa B TPOTHBOTOKE MPOUCXOIUT
B3aUMOJICHCTBHE HECMEIITMBAIOIIMXCSI KHUIKUX (ha3 (BOMHBIX WIIM OPraHUIECKHUX), YTO MPUBOIUT
K 3G QeKTy KacKaaupoBaHUsS ThICAY CTaaui paszgencHus. BomHas ¢asza cocTouTt u3 XJopuzaa
ypaHa B pacTBOpe COJSIHOM KHCIOTBI;  OpraHWdYeckas Qas3a COCTOMT W3 OKCTpareHra,
COZIEpIKAILIEr0 XJIOPHJ ypaHa B OpraHM4YeckoM pactBoputenie. KoHTakTHbIMH (GHIBTpaMH B
Pa3ICTUTETIFHOM KacKaJe MOTYT SIBJISITBCSA JKHIKOCTHO-XHUIKOCTHBIE OOMEHHBIC KOJIOHHEI
(Takue, KaKk UMITyJILCHBIE KOJIIOHHBI C CETUYATHIMH TapelIKaMHK) FITH JKHUIKOCTHBIE IIEHTPH(]YKHBIS
KOHTakTHbIe GIbTpel. Ha 00OMX KOHIAX pa3fenmTeNlbHOrO KacKala B MEIIX OOecredeHHs
peduirokca Ha KaXKJIOM KOHIE HEOOXOMUMBI XMMHUYECKHE MpeBpalicHus (OKUCIICHHE |
BOCCTaHOBIICHHE). [TlaBHas 3ajaya KOHCTPYKIMM COCTOMT B TOM, 4YTOOBI HE JIOMyCTUTH
3arpsA3HEHUS] TEXHOJOTMUYECKUX IMOTOKOB HEKOTOPHIMU HMOHAMHU METalioB. B CBs3u c 3TuM
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5.6.1.

5.6.2.

5.6.3.

HCHOJIB3YIOTCS MIIACTUKOBBIC, TTOKPBITHIC MIIACTUKOM (BK.]'IIO‘laﬂ IMPUMCHCHHUC (I)TOpI/IpOBaHHBIX
YTIIEBOAOPOAHBIX HOJ'II/IMepOB) W/WIA TMOKPBITHIC CTCKJIOM KOJIOHHBI 1 pr6OHpOB0,Z[I>I.

B TBepmo-KMIKOCTHOM HOHOOOMEHHOM Tpoliecce OOOTalleHHe JOCTUTACTCS IMOCPENCTBOM
ascopOIun/necopOIuy ypaHa Ha CIeIHaIbHOW, OYeHb OBICTPO JCWCTBYIOIICH MOHOOOMEHHOM
cMolie Win ajcopOeHTe. PacTBop ypaHa B COJSIHOM KHCJIOTE M JIpyrve XUMHUIECKHE PEearcHThI
MPOITYCKAIOTCS Yepe3 MUIMHIPUISCKUE 000TaTUTEIIbHBIC KOJIOHHBI, COJICPIKAIIINE YIUIOTHCHHBIC
ciou ajcopOeHTta. Jlias TonepKaHUs HEMPEPHIBHOCTH TIpollecca HEOOXOIUMa CHCTeMa
pedirokca B ensix BBICBOOOXKACHHS ypaHa U3 aJcopOeHTa OOpaTHO B YKUJAKHI TMOTOK, C TeM
9TOOBI MOXKHO OBLTO coOpaTh "MPOoAyKT" W "XBOCTHI". DTO MOCTUTACTCS ITyTEM HCITOIE30BAH
MOJXOMAIINX XHUMUYECKUX PEareHTOB BOCCTAHOBIICHHS/OKHCICHUS, KOTOpPHIC IOJHOCTHIO
pPETeHEPUPYIOTCA B Pa3leibHBIX BHEINIHUX METASX KM KOTOPhIE MOTYT  YaCTUYHO
pereHeprpoBaThCS B CAMUX M30TOIMHBIX Pa3/ICNUTENLHBIX KoloHHAaX. [IpucyTcTBHe B Tporecce
rOpSYMX KOHIICHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHCJIOTHI TpeOyeT, YToObl 00OpYI0BaHKE
OBUI0O M3TOTOBJICHO W3 CICHUAIBHBIX KOPPO3MECTOMKMX MATCPUAIOB WM  3allUINEHO
MOKPBITHEM M3 TAKUX MATCPUAIIOB.

ZKHIKOCTHO-KUAKOCTHbIE 00MEHHBbIE KOJIOHHbI (XUMHUYECKHIi 00MeH)

[IpoTrBOTOYHBIE >KUAKOCTHO-KHIKOCTHBIE OOMEHHBIE KOJOHHBI, WMEIOIINEe MEXaHUIECKHH
CWJIOBOM BBOJ (T.C. MMITYJIbCHBIC KOJIOHHBI C CETYAThIMHU TapelIKaMH, KOJIOHHBI C TapeliKaMH,
COBEpIIAIONIMMH BO3BPAaTHO TIOCTYITATEeNbHBIC IBIDKEHWS, W KOJIOHHBI C BHYTPEHHUMH
TypOWHHBIMA CMECHUTEISIMH), CIIE[MaIbHO TpEAHA3HAUCHHBIE WM IIOJIOTOBJICHHBIC IS
o0oraieHusi ypaHa ¢ HCIOJIb30BAaHMEM Tpoliecca XUMHYecKoro obmeHa. s Koppo3noHHON
YCTOWYHMBOCTU K KOHIIECHTPUPOBAHHBIM pPACTBOpaM COJISIHOM KHUCIJIOTBI 3TH KOJIOHHBI M WX
BHYTPEHHHE KOMITOHEHTHI N3TOTOBJICHBI M3 TTOIXO/ISAIINX IUIACTHKOBBIX MAaTEPHUANIOB (TaKHX, KaK
(TOpUpOBaHHBIE YTIICBOJOPOJHBIE TOJIMMEPHI) WM CTEKIIA WM 3aIUIIEHBI MMOKPBITHEM U3
Takux MarepuayioB. KOJIOHHBI CIPOEKTHPOBaHBI Ha KOpoTkoe (30 CeKyHI WM MeHee) BpeMs
MIPOXOIK/ICHUS B KacKaje.

HenTpudyKHbIE JKUIKOCTHO-KHIKOCTHbIE KOHTAKTHBIE (PHILTPHI (XUMHUYECKHii 00MeH)

Hentpudyxabe KHUIKOCTHO-KHUIKOCTHBIE KOHTaKTHbIE (uITBTpHL, CTEeHATTFHO
MpeAHa3HauYeHHbIe WM TIOATOTOBJIEHHBIE /Il 00OTallleH!s] ypaHa ¢ MCIOJIb30BaHUEM Ipoliecca
XMMHUYECKOTO O0OMeHa. B Takmx KOHTAaKTHBIX (MIIBTpaX WCIONB3YeTCsl BpalleHUE JUIs
TOTyYeHUs] OPTaHWYECKUX W JKUJIKUX TTOTOKOB, a 3aTeM IEHTPOOEKHAs CUiia Ui pa3lieeHHs
¢da3. Jlmg KOppPO3NOHHOW CTOMKOCTH K KOHIICHTPHPOBAHHBIM pPACTBOPAM COJITHOM KHCIIOTHI
KOHTaKTHbIC (DUIIBTPHI M3rOTABIHMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTUKOBBIX MAaTEpUaliOB
(Takux, Kak (TOPUpPOBAaHHBIE YTIICBOAOPOMHBIE MOIMMEPHI) WIIM TOKPBIBAIOTCA HMH WIH
crexsioM. lleHTprdyxKHbIE KOHTaKTHBIE (HIBTPHI CHPOESKTUPOBaHBI Ha KopoTkoe (30 cexyHn
WM MEHEE) BpeMsI IIPOXOXKICHHUS B KacKae.

Cucrembl 4 000py/10BaHNe 1151 BOCCTAHOBJIEHUS YPaHA (XUMHYeCKUIl 00MeH)

a)  CrenuanbHO TpETHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC SUCHKH 3JIEKTPOXUMHYECKOTO
BOCCTAHOBIICHHUS [l BOCCTAHOBJICHHS ypaHa U3 OJJHOTO BAJICHTHOTO COCTOSHHS B JPYroe JUis
o0oraieHusl ypaHa C HCIIOJB30BaHUEM Mpollecca XMMHUYECKOro oOMeHa. Martepuanbl siueek,
HaxoIAmKrECa B KOHTAKTE C TCXHOJIOTMUCCKUMHA paCTBOpaMu, NJOJIKHBI OBITH KOppOSHeCTOﬁKHMI/I
K KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KHUCIIOTHI.
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5.6.4.

5.6.5.

[NOSAACHUTEJIBHOE 3AMEYAHUE

KaTonHblil oTCeK s4elKH TOIKEH OBITh CPOEKTUPOBAH TaKUM 00pa3oM, YTOOBI IPEIOTBPATUTh
MOBTOPHOE OKHUCIICHHE ypaHa 10 0OoJiee BBHICOKOTO BAJIEHTHOTO cocTosHMA. [ yaeprkaHus
ypaHa B KaTOJHOM OTCEKe siuelika MOKET HMETh HETPOHUIAeMYI0 AuadparMeHHy0 MeMOpaHy,
W3rOTOBJICHHYIO M3 CIELMAIIBHOTO KaTHOHHO-OOMEHHOro warepuana. Kartom cocrout wu3
COOTBETCTBYIOIIETO TBEPOTr0 POBOJHUKA, TAKOTO, Kak rpadur.

4
b) CHGHI/IaJ'ILHO NPpEAHA3HAYCHHBIC WJIN MMOATOTOBJICHHBIC CUCTCMBI IJI U3BJICUCHUS W u3
OpPraHU4Y€CKOro II0TOKa, PEryJIMpOBaHHA KOHLCHTPAUWKW KHUCJIOTBI W I 3aIllOJTHEHHA SYCCK
SJICKTPOXUMHUYCCKOI'0 BOCCTAHOBJICHHS Ha IPONU3BOACTBECHHOM BbIXO/JIC KaCKa/a.

I[NTOACHUTEJIbHOE 3AMEYAHUE

ITH CHCTEMBI COCTOST M3 OGOPYIOBAHMS SKCTPAKIMH pactBopuTeneM mms orroukn U™ u3
OPTaHUYECKOTO TOTOKA B JKHIKHHA pacTBOp, OOOPYAOBAaHHS BBITIAPUBAHUS W/WIH JAPYTOro
000pyIOBaHUS ISl JOCTHKEHUS PETYITUPOBKU U KOHTPOJISI BOJOPOTHOTO TIOKA3aTeNsl, H HACOCOB
WIM JPYyTUX YCTPOMCTB TEpPEHOCA JUIS  3alOHCHUS  SYEeK  DAJICKTPOXUMUYECKOTO
BoccTaHoBneHus. OCHOBHAs 3a/1a4a KOHCTPYKIIUK COCTOMT B TOM, UTOOBI H30€KATh 3arpsI3HEHHS
MOTOKA JKUJIKOCTH MOHAMH HEKOTOPHIX MeTaiuioB. CiefoBaTeNbHO, Te 4YacTH O00OPYIOBaHHS
CUCTEMBI, KOTOPBIC HAXOAATCA B KOHTAKTC C TEXHOJOI'MYCCKUM IMOTOKOM, U3TOTABJIMBAIOTCA U3
COOTBETCTBYIOIINX MAaTepHaNIoOB (TaKWX, KaK CTEKJI0, (TOPUPOBAHHBIC YIJIECBOIOPOIHBIC
MTOJTIUMEpHI, CyNbhaT noaudenna, cyashoH mommdGupa U MPOITUTAHHBIA CMOJION rpaduT), Wi
3allIMIICHBI ITOKPBITUEM U3 TAKUX MAaTECPUAJIOB.

CucreMbl OATOTOBKU MUTAHUS (XUMUYECKUIT 00MEH)

CHGL[I/IEU'H:HO NpSAHA3HAYCHHBIC WM  TIOATOTOBJICHHBIC CUCTEMbI [JId TIPOU3BOACTBA
MUTATCJIbHBIX PACTBOPOB XJIOpHJA YypaHa BBICOKOHM YHCTOTBI 1 YCTAHOBOK IIO pa3ACiICHUIO
H30TOIIOB YpaHa METOIOM XUMUYECKOT'O oOMeHa.

[NOAACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 000PYI0BaHMS JJIsl PACTBOPEHUSI, SKCTPAKIIMUA PACTBOPUTENIEM H/UITH
MOHOOOMEHHOTO O00OpYJOBaHHS [UIi OYUCTKH, a TaKkKe DJJICKTPOIUTHYCCKUX SYCCK JUIS
Boccranosenns U™ wmm U™ B U™. B 5THX crcTeMax MPOM3BOIATCS PACTBOPHI XJIOPHIA ypaHa,
B KOTOPBIX COJICPXKUTCS JIUIIh HECKOJIBKO YACTeH HAa MUIUIMOH METANTMYSCKUX BKITFOUCHUH,
TakuX, KaK XpOM, XKeJe30, BaHaJUi, MOJUOJICH M APYIMX JIBYXBAJICHTHBIX MX KATHOHOB MU
KaTHOHOB C 0OJTbIlICH BAICHTHOCTHIO. KOHCTPYKIIMOHHBIC MAaTEpUAITBI TSI SJIEMEHTOB CHCTEMBI,
B KOTOpOii obpaGarsiBacTcsi U™ BBICOKOH UHCTOTBI, BKIIOYAIOT CTEKIO, (YTOPHPOBAHHBIC
YIJIEBOAOPOIHBIC TOMMMEPHI, IpaduT, MOKPBITBHIA MOIMBHUHUI-CYIb(ATHBIM HINA TOIHMAPHP-
Cyb()OHHBIM TIACTUKOM M TIPOITUTAHHBIN CMOJIOM.

CucTeMbl OKUCIEHHS ypaHa (XUMHYECKUH 00MeH)
+3 +4
CrienuanbHO NpeAHa3HAYCHHBIE WM MOArOTOBJICHHBIE CUCTeMBbl it okuciaenus U~ B U™ mis

BO3BpAIIICHMS B KaCKajJ pa3lelicHHs H30TOMOB ypaHa B MpoIlecce OOOraiieHHs METOIO0M
XUMHAYECKOT0 OOMEHa.

I[NTOACHUTEJIbHOE 3AMEYAHUE

OTH CHCTEMBI MOT'YT BKJIFOYAThb TaKOC O60py,[[OBaHI/IG, Kak:
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5.6.6.

5.6.7.

5.6.8.

a) 00opyZoBaHUE Il KOHTAKTHPOBAHUS XJIOpa U KHCJIOpOoJa ¢ BOMHBIMU 3 daroeHTamu u3
00Opy/IOBaHHS pa3feNeHHss M30TONOB M OKCTpaKuuu oOpasopaBmrerocs U™ B
00CIHEHHBI OPraHUYEeCKUN TIOTOK, BO3BPAIIAIOIIMKACS M3 IPOW3BOJCTBEHHOTO BBIXOA
Kackasa;

b)  obopymoBaHme, KOTOpOE OTAEISIET BOAY OT COJSIHOM KHCIIOTBI, 4YTOOBI BOJa M
KOHLCHTPUPOBAaHHAA COJIAHAsA KHUCJIOTa MOIIN Obl OBITH BHOBB BBC€ACHBLI B IMPOLECC B
HYKHBIX MECTaX.

BricTpo pearnpyomye HOHOOOMEHHbBIE CMOJIbI/aicOPOEHTHI (HOHHBINH 00MeH)

Beictpo  pearumpyrome  MOHOOOMEHHBIE ~ CMOJIBI WM aACOPOEHTHI,  CHELHUATIbHO
IpeIHa3HAauYCHHBIC WK ITOJrOTOBJIECHHbIE UL O0OTallleHNsI ypaHa C MCIOJIb30BaHUEM IIpoliecca
HWOHHOTO O0OMEHA, BKIIIOYAs IMOPHUCTHIE CMOJIBI MaKpOCETYATOW CTPYKTYpBl H/MIIM MeMOpaHHbIC
CTPYKTYPHI, B KOTOPBIX aKTHBHBIE TPYIIBI XUMUYECKOr0 00OMEHa OrpaHWYEHBI MTOKPHITHEM Ha
MOBEPXHOCTU HEAKTHBHOM MOPHUCTOM BCIOMOTAaTENIbHOW CTPYKTYpBl, M JPYre KOMIIO3UTHbIC
CTPYKTYpHI B JI000H mpHemieMol (opme, BKIIIOUash YacTHIBI BOJOKOH. DTH MOHOOOMEHHBIE
cMoJIbl/ancopOenTsl MetoT auameTpsl 0,2 MM MM MeHee W JOJDKHBI OBITh XHMHYECKH
CTOMKMMH TI0 OTHOLICHHIO K PAacTBOPaM KOHLEHTPUPOBAHHOW COJITHOM KHCIIOTBI, a TaKkKe
JOCTaTOYHO IPOYHBI (PU3MUECKU, C TeM YTOOBI MX CBOWCTBA HE YXYyIILIAJHCh B OOMEHHBIX
konoHHaX. CMOMBI/aficOpOSHTHI CTIeMaIbHO TpeTHAa3HAYCHBI IS TIOTyYeHUs] KWHETHKU OYeHb
OBICTPOr0 OOMEHa M30TONOB ypaHa (JTMTENFHOCTH moiryoOMena MeHee 10 cekyHA) u o0nanaroT
BO3MOKHOCTBIO paboTaTh Ipu Temrieparype B auamazone oT 100°C mo 200°C.

Honoo0MeHHbIE KOJTOHHBI (HOHHBIH 00MeH)

Humuaaprdeckne KOJOHHBI muamerpoM Oomee 1000 MM it yaepKaHWS W TOIICPKAHMS
3aIOJIHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIICIHAIBHO TPETHA3HAYCHHBIC HIIH
MOJITOTOBJICHHBIC I 00OTAIIEHUs YpaHa C WCIOJIh30BaHHEM MOHOOOMEHHOTO Tpoliecca. JTH
KOJIOHHBI ~HM3TOTOBJIEHBI W3 MarepuayioB (TakuX, KaKk THUTaH Wik (TOPUPOBaHHBIC
YIJIEBOOPOJHbIE  TOJIMMEPHI), CTOMKMX K  KOPPO3WH,  BBI3BIBAEMOHl  pacTBOpaMH
KOHIICHTPUPOBAHHOM COJISTHOM KHCJIOTHI, WM 3allUIICHBl TOKPHITHEM M3 TaKUX MATCPUAIIOB H
CHOCOOHBI paboTraTh mpH Temmeparype B aumarnazoHe oT 100°C go 200°C u maBiIeHWH BBIIIC
0,7 MIla (102 ¢yHT/KB. mIO¥M).

HonoodMenHbIe cucTeMbl peduiiokca (HOHHBI 00MeH)

a)  ChoenmanbHO TNpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CUCTEMBl XUMHUYECKOTO WIIU
AIEKTPOXHUMHYUECKOTO BOCCTAHOBJICHHS JUIS PEreHEpaIld pearcHTa(oB) XUMHYECKOTO
BOCCTaHOBJICHHS, CITOJIE3YeMOTO(bIX) B KacKalax HOHOOOMEHHOTO 00OTaIleH!s YpaHa.

b) CoenmansHO mpenHa3HAUCHHBIC WIIM MOATOTOBICHHBIE CHCTEMBl XHMHUYECKOTO WM
SJIEKTPOXUMHUYECKOTO ~ OKHCICHHS [UIsI pEreHepaldd  pearcHTa(oB) XUMHYECKOTO
OKHCJIEHUS], NCIIOIb3YeMOTo(bIX) B KackaJax HOHOOOMEHHOT0 00OTalleHus ypaHa.

[MOSICHUTEJIBHOE 3AMEUYAHUE
B mporiecce MOHOOOMEHHOTO O0OTAIICHUS B KaYECTBE BOCCTAHABIIMBAIOIIETO KATHOHA MOJKET

. 43

HICIIOJIb30BAThCs, HAIPUMED, TpeXBaeHTHbI Tutan (Ti"), u B 3TOM CTydae BOCCTAHOBUTEIbHAS
43 -+

cuctema OyzieT BeipabaThiBaTh Ti'> mOCpeaCcTBOM BOoccTaHOBIeHHUs Ti .
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5.7.

5.7.1.

5.7.2.

B mnpouecce B KadecTBE OKHCIIMTENS MOXKET HCIOJNB30BATHCS, HAMpPUMEpP, TPEXBAICHTHOE
3 3
JKEJIE30 (Fe+ ), 1 B 9TOM CIly4ae CHCTeMa OKHCIieHHus OyneT BblpabaTeiBath F e MOCPEICTBOM
+
oxucnenns Fe ™.

Cl'[eIII/Ia.]'II)HO NpeaAHasHAYCHHbIC HWJIM MOATOTOBJICEHHLIC CUCTEMBI, oﬁopyuona}me u
KOMIIOHEHTDI 1J11 UCITIOJIB30BAHUSA B JIAa3€PHBIX 000raTUTEJILHBIX YCTaHOBKax

BBOJIHOE 3AMEYAHUE

CymecTByronpe CHCTEMBI Ui OOOTaTHTENBHBIX IIPOIECCOB C HCIIOIB30BAHHUEM JIa3€pPOB
JeTIATCS Ha ABE KaTEeTOPUH: T€, B KOTOPBIX padoueii cpeioi ABIAI0TCS Mapbl aTOMapHOTo ypaHa,
U Te, B KOTOphIX paboueil cpemoil SBIAOTCS Tapbl YpaHOBOTO coeanHeHus. OOoummMu
Ha3BaHMSAMH [UI TaKUX IIPOIECCOB SIBISTIOTCS: TIepBasl KaTEropus - Jla3epHOE pasiesieHHe
M30TOMOB IO Meroay artomapHbix mapoB (AVLIS wmum SILVA);  BrOpas Karteropus -
MOJIEKYJIIPHBIN MeTOoJ JazepHoro pazaenenus u3zoronoB (MLIS umu MOLIS) u xumuyeckas
peaknusi TOCPENCTBOM M30MpaTenbHOW 10 wm3oTomaM JazepHoi aktmBamuu (CRISLA).
Cucrembl, 000pyOBaHHE M KOMITOHEHTHI JJIsI YCTAaHOBOK JIa3€pHOr0 OOOTaIleHHs BKIIIOYAIOT:
a) ycTpolcTBa Uil MOJAYd MapoB  METAUIMYECKOro ypaHa (s uM30MpaTeldbHON
(oTOMOHM3AIMM) WM YCTPOMCTBA /ISl TOJAa4d TIApOB  ypPAHOBOTO COENWHEHUS (Ui
(dhoToaucconMaIY W XUMUIECKOH aKTUBAIK); b) yCTpoicTBa I cOOpa 00OTaleHHoro 1
00eTHEHHOTO METAIIMYECKOro ypaHa B KauecTBe "MpoaykTa" u "XBOCTOB" B MIEPBOM KaTErOpHUU
W YCTPOWCTBA [UIsi cOOpa pa3ioKEHHBIX WM BBIMICAIINX W3 PEaKIMH COCAWHEHUH B KAa4eCTBE
"mpoaykra" m HeoOpaOOTaHHOTO MaTephalia B KadeCTBE "XBOCTOB" BO BTOPOW KaTETOPHU;
¢) paboure Jia3epHbIC CUCTEMBI JJIsl W30MPATEIbHOIO BO30YXKICHUS M30TONOB ypaHa-235; u
d) obopynoBanue AJsi TOATOTOBKH TOAAYM W KOHBEPCHH MPOAYKTa. BerencrBue crnokHOCTH
CIIEKTPOCKOIIMH aTOMOB U COEAMHEHUH ypaHa MOXET TOTpeO0BaThCS HCIIOIB30BaHUE JTIO00H U3
psia IMEFOIINXCS JIa3ePHBIX TEXHOJIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorve u3 KOMIIOHEHTOB, MEPEUUCICHHBIX B 3TOM pasJielie, BCTYMaloT B HEMOCPEICTBEHHbIN
KOHTaKT € MapaMy METAIMYECKOTO ypaHa WM C KHUIKOCTBIO, WM C TEXHOJIOTUYECKUM Ta30M,
cocrosiuM 13 UFg niu cmecu u3 UFg u apyrux ra3os. Bece moBepXHOCTH, KOTOpbIE BCTYIAIOT B
KOHTakT ¢ ypaHoM miu UFg, MOTHOCTBIO M3rOTOBNIEHBI U3 KOPPO3UECTOMKHX MaTepUalioB WU
3alMIIEHBl TMOKPBITUEM M3 TakUX MarepuasoB. Jlns wnenmelt pasmena, OTHOCALIErocs K
KOMITOHEHTaM 00OpYIOBaHUS UIs JTa3ePHOTO OOOTAIIEHHS, MaTepPHUaNbl, CTOWKUE K KOPPO3UH,
BBI3BIBAEMON TIApaMHU WM JKUAKOCTSMH, COIEPKAIFIMUA METAJUTMYECKH ypaH WM YpaHOBBIC
CILIaBBI, BKJIIOYAIOT HOKPBITHI OKCHAOM WTTPUS TpauT W TaHTAT, W MaTepualbl, CTOMKHE K
Koppo3ud, BbI3biBaeMOil UFg, BKIIOUWAIOT MeOb, HEPXKABCIOLIYIOD CTallb, ATIOMHHHUHU,
IIOMUHHEBBIE CIUIABBI, HUKENb WM CIUIaBHI, cofeprkamue 60% Hukens u Oolee, U CTOMKHE K
UF¢ mosmHoCTBIO (hTOPUPOBAHHBIE YTIIEBOAOPOAHBIE MOJIUMEDEI.

Cucremsbl Beinapusanus ypana (AVLIS)

CrnenpanbHO NMpegHa3HauYeHHbIE WM TOATOTOBIEHHBIE CHCTEMbI BRIIIAPUBAHUS ypaHa, KOTOphIE
COZIEpKaT BBICOKOMOIIHBIE MOJOCOBBIE WM PACTPOBBIC 3JIEKTPOHHO-TYYEBBIC IYIIKH C
TepeaBacMoi MOIITHOCTRIO Ha MUTIICHB Ootee 2,5 kKBT/cM.

Cucremsl UIs1 00pad0OTKH KUIKOMETAJNINYecKoro ypana (AVLIS)

CHeHI/IaﬂBHO MpeaAHa3HAUYCHHBIC HJIM TIOATOTOBJICHHBIC CHCTEMBI 1A 06pa60T1<1/1 KHUIKOIro

MeTalla JUIsl PAacIUIaBJICHHOTO YpaHa WM YPAaHOBBIX CIUIABOB, COCTOSIIME W3 TUTIEH U
OXJIAKIAFOIIETO 00OPYIOBAHUS IS TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnu u apyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOPBIE BCTYHAIOT B KOHTAKT C PACIUIABICHHBIM
YPaHOM WIHM YPaHOBBIMH CIUIABAMH, U3TOTOBIEHBI U3 KOPPO3UECTOMKUX U TEPMOCTOMKUX
MaTEepHAIOB WM 3alllMIICHBl MOKPBITHEM M3 TaKUX MarepuayioB. lIpmemiemMele marepualsl
BKJTIOYAIOT TaHTAaJI, TIOKPBITHIH OKCHIIOM UTTPHS TpaduT, rpaduT, MOKPHITHI OKUCIAMH IPYTHX
PEAKO3EMENBHBIX 3JIEMEHTOB UM UX CMECSIMH.

Arperatbl 1141 coopa "'mpoaykra' u ''xBocTOB' MeTasuIM4eckoro ypana (AVLIS)

CrnenuanbHO TMpelHa3HAUCHHBIE WM TOJTOTOBJICHHBIC arperarbl Ui cOopa "mpomykra' u
"XBOCTOB" METAIITMUECKOTO ypaHa B *KHIKOH WM TBEPIOH GopMe.

[NOSAACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperaTtoB M3rOTOBJIEHBI U3 MATEPUAOB, CTOMKUX K HAarpeBy M KOPPO3HUHU,
BBI3BIBACMOI TTAPaMHU METAILTMYECKOTO YPaHa WK KHJIKOCTHIO, WM 3allUINEHBI TOKPHITHEM U3
TaKMX MAaTePHANOB (TaKWX, KaK MOKPBITBIA OKCHUIOM HTTpUS TpadUT WM TAHTAd) U MOTYT
BKJIIOUYATh B ceOsl TpyOOIpOBOAbBI, KJIalaHkl, MTYIepa, "keno0a", BBOMIbI, TSIUIOOOMECHHUKH
KOJUUICKTOPHBIC IUIACTHUHBI JII MArHuMTHOI'O, DJJICKTPOCTATUYECKOIO HJIM JOPYTHX METOHOB
pasneneHusl.

Koxyxu pazgenureanHoro MmoayJsi (AVLIS)

CrneuuanbHO NperHa3HAuYeHHbIE WM MOATOTOBJICHHBIE LWIMHAPHYECKUE WINM NPSMOYTOJIbHBIC
KaMepbl IS IOMEIIECHNS B HUX UCTOYHHKA I1apOB METAJUIMYECKOTO YPaHa, JIeKTPOHHO-JIy4eBOH
MYLIKH U KOJJIEKTOPOB "MPpoayKTa" U "XBOCTOB".

INOACHUTEJIbHOE 3AMEYAHUE

OTH KOXXYXH UMEIOT MHOYKECTBO BXOJHBIX OTBEPCTHH IS MOAAYM DJIEKTPONHUTAHUS U BOJBI,
OKHA JUI JIa3€pHBIX ITyYKOB, COCIMHEHUI BaKyyMHBIX HACOCOB, a TaKKe IJIsI AMArHOCTHKU U
KOHTPOJII KOHTPOJIbHO-M3MEPUTENBHBIX MpHOOpoB. OHH HMMEIOT NPHUCIIOCOONEHUS IS
OTKPBITHA ¥ 3aKPBITHSL, YTOOBI 00€CIIEYNTh 00CTY)KUBAaHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoBbIe pacliupuTenasHbie comia (MLIS)

CrienpaibHO TipeTHA3HAYCHHBIC WK TTIOATOTOBJICHHBIE CBEPX3BYKOBBIE PACITUPUTEIBHBIC COTUIA
Jutst oxyaxaenusa cmeceit UFg u Hecymero raza jjo 150 K unu vmke 1 koppo3suectorikue kK UF.

KoussiexkTopsl npoaykra natudropucroro ypana (MLIS)

CrenpanbHO TpefHAa3HAYCHHBIE WM TOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOTo MpPOIYKTa
nstudropuctoro ypana (UFs), cocrosime u3  (uibTpa, KOJUIEKTOPOB YOAPHOTO WM
LMKJIOHHOTO TUITa I UX COYeTaHul U Koppo3suectoiikue Kk cpene UFs/UF.

Komnpeccopsl UF¢/Hecymiero raza (MLIS)

CriermuaiibHO  TIpeHA3HAYCHHBIC WM TIOATOTOBIICHHBIE Kommpeccopsl it cMmeceit UFg u
HECYIILETO ra3a Juid JyinTeabHou skcrtyaraunu B cpene UFq. KoMIOHEHThI 3THX KOMIIPECCOpOB,

KOTOPBIC BCTYIAKOT B KOHTAKT C HCCYIIUM Tra3OoM, U3rOTOBJICHBI U3 KOppO3PICCTOI7H(HX K UF@
MaTCpUaIOB NI 3alMUIICHBI IIOKPBITUCM U3 TAKUX MATCPHUAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnnordHenusi Bpamawuuxcs sanaos (MLIS)

CrienuabHO MpeMHA3HAUYCHHBIC WM IOJATOTOBICHHBIC YIUIOTHEHUS BPAIAIOIIMXCS BaJIOB,
YCTaHOBJICHHBIE HA CTOpPOHE TOJAaYd W HA CTOPOHE BBIXOJA JJISi YIUIOTHEHHs Baia,
COCIMHSIOINIETO POTOp KOMIIPECcCopa ¢ TPUBOJHBIM IBHUTATEIIEM, C TEM UYTOOBI 00ECTICUUTH
HAJCKHYIO TEPMETH3AINIO, TTPEIOTBPAIIAIONIYIO BEIXO TEXHOJOTHUECKOTO ra3a WM HATeKaHUE
BO3/yXa WIM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopasl 3amojiHeHa
cmecbio UFg u Hecymero rasa.

Cucremsbl propupoBanus (MLIS)

CrienpaibHO TIpeHA3HAYEHHBIE WM MOATOTOBJICHHBIE cUcTeMbl it (ropupoBanms UFs (B
TBepaom coctostann) B UFg (Ta3).

[NOAACHUTEJIBHOE 3AMEYAHUE

OTH CHCTeMBI TpeaHa3HavYeHbl it GropupoBanus codpanHoro nopoimka UFs B UFg B memsx
nocieAytonero cobopa B KOHTEHHEpaxX MPOAYKTa WM Uia mojmadd B Omokm MLIS mis
JIOTTOJTHUTEHHOTO oOorameHws. [Ipu mpuUMeHEeHHH OJHOTO MOAXOAa peakius (ToprupoBaHUI
MOJKET OBITh 3aBepllieHa B MpeJeiax CHCTEMbl Pas3lelicHHs M30TOIOB, TAE HICT pPEakiys U
HETIOCPENICTBEHHOE W3BJICUEHUE W3 KOJUIEKTOpoB '"mponykra". [lpw mpumeHeHwm Ipyroro
rmomxona mopomok UFs MoxkeT OBITh H3BJICUCH/TICPEMEITICH M3 KOJUICKTOPOB '"MpomaykTa' B
MOJXOMAININI peakTop (HAmpUMeEp, PEaKkTop ¢ IICEBIOOKIDKCHHBIM CJIOEM KaTau3aropa,
TeNMKOUIATEHBIA PEaKTOp MM JKapoBas OariHs) B 1ensx (ropupoBanus. B obomx ciaydasx
WCTIONB3yeTCsl 00OpYAOBaHME Uil XpaHEHUS W IepeHoca ¢ropa (WM OPYTHX MPHEMIIEMBIX
(dhTopupyrOmUX peareHToB) U sl coopa u meperoca  UFs.

Macc-cnektpomerpsl/ucrounnku uono UFg (MLIS)

CHeHI/IaIH)HO MPCAHASHAYCHHBIC WJIKM TMMOATOTOBJIICHHBIC MAarHUTHBIC WJIM KBaJAPYIIOJbHBIE MacCC-
CIIEKTPOMETPBI, CIOCOOHBIC MTPOM3BOAMUTH MPSMOI 0TOOp NPo0 MOAaBaeMOi Macchl, "mpoyKTa"
i "XBOCTOB" M3 Ta3oBbIX MOTOKOB UF¢ m oOnamaroriuie TOTHBIM HaOOPOM  CIICTYIOIIHX

XapaKTepPUCTHK:

1. yZeNbHas pa3peraronas CloCOOHOCTH 10 Macce cBhbie 320;

2. coaepiKaT UICTOYHUKH NOHOB, U3TOTOBJICHHLIC U3 HUXPOMA WJIM MOHEIIA UK 3allIUIIICHHBIC

MOKPBITHUEM U3 HUX, WA HUKEIIMPOBAHHBIE;
3. coJiepKaT MOHU3AIMOHHBIE UCTOYHUKH C OOMOapIUPOBKOM AIIEKTPOHAMI,

4, coJlepKaT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl U30TOITHOTO aHAaJIN3a.

Cucrembl nogavyu/cucreMbl 0TBoAa "'mpoaykra" u "xsocrtoB" (MLIS)

CriermuaiibHO  TIpeHA3HAYCHHBIC WJIM  ITOATOTOBIICHHBIC TEXHOJIOTUYECCKHE CHCTEMBI HITH
o0opyoBaHue IJis1 00OTaTUTEIBHBIX YCTAHOBOK, U3rOTOBIICHHBIC M3 Koppo3uecToiikux k UFg

MaTCepUuajIoB, WIH 3AIIUIICHHBIX ITIOKPBITUEM U3 TAKUX MAaTCPUAJIOB, BKIIIOYAIOINC:

a) MUTAIOLIME AaBTOKJIABBI, IME€YM WU CHCTEMBI, HCIOJIb3yeMble il mogaud UFg s
npoiiecca 00oramieHus;
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5.7.12.

5.7.13.

5.8.

b) JnecyOnuMaropel (WM XOJIOJHBIC JIOBYIIKH), HCIIOJNB3yeMbIe JUIS  BBIBEACHUS
Harpetoro UF4 u3 mporiecca oborarieHus isl OCeyOIIero epeMeIeHHs;

C)  CTaHUMH OTBEP)KICHHUS WM OXKIDKEHHMS, HcTob3yeMble utd BbiBeneHus: UFq u3 mporecca
oboraienus myteM cxatus u iepeBoga UFg B 5KUAKYIO WK TBEPIYIO GopMmy;

d) crammum "mpoxykra" wuim  "XBocToB", wucmonmelyemble g nepememieHus UFg B
KOHTEHHEPBI.

Cucremsl otnesnenns UFg or Hecymero raza (MLIS)

CrienpanbHO TIpeTHAa3HAYEeHHBIE WM IIOJTOTOBJICHHBIE TEXHOJOTMYECKHE CHCTEMBI IS
otnenenms UFq oT Hecymero ra3a. HecymmM ra3oM MOKeT OBITh a30T, aproH WK JPYTOH Ta3.

MNOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKIIIOYATh TaKoe 000pyI0BaHHE, KaK:

a) KPHOTEHHbIE  TEINIOOOMEHHUKH WM  KPUOCEIapaTophl, CIIOCOOHBIE  CO3aBaTh
temnepatypsl -120°C umm MeHee, Wi

b)  OmoKM KPHUOTEHHOTO OXJAXKACHHS, CIIOCOOHBIE CO3[aBaTh TemrepaTypbl -120°C wmm
MEHee, WIH

C) xonoansbie noBymku UFg, ciocoOHbIe co3naBatk Temneparyps -20°C uimu MeHee.
Jlazepuble cucremsl (AVLIS, MLIS u CRISLA)

Jlazepbl WM NaszepHbIC CHUCTEMBI, CICIUATBHO MPEAHA3HAYCHHBIC WM MOJTOTOBJICHHBIC IS
pasJieNieHusI H30TOIOB ypaHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema npouecca AVLIS 00bI4HO COCTOMT U3 ABYX J1a3epoB: Jia3zepa Ha mapax Meau
u Jyasepa Ha kpacurensx. JlazepHas cucrema it MLIS o00buHO cocrout w3 nasepa,
paboraromero Ha CO, WM 3KCHMEPHOTO Jla3epa M MHOTOXOIOBOW ONTHYECKON SYEHKH C
BpaIaroNIMMHCS 3epKajlaMi Ha 00enX cTopoHax. /[ jra3zepoB WM JIa3epHBIX CHCTEM IIPH
o0oux mporeccax TpeOyeTcs CTaOWiInM3aTop CIEKTPOBOM YacTOTHI Ui pabOThI B TEUCHUE
JUTUTEIBHBIX TIEPUOJIOB BPEMEHH.

CreuuaibHO TpeIHA3HAYEHHbIe MJIM TOArOTOBJIEHHBIE CHCTEMbI, 00OpyIOBaHHe U
KOMIIOHEHTBI /IS MCIOJIB30BAaHUSI HAa 00OTaTHUTEIbHBIX YCTAHOBKAX C MJIa3MEHHBIM
pa3zzieieHueM

BBOJIHOE 3AMEYAHUE

[Ipn mpomecce mIa3MeHHOTO pa3AeseHus Ia3Ma, COCTOSIIAs M3 HOHOB ypaHa, IIPOXOAUT depes
BNIEKTPHUECKOE T10J1e, HACTPOGHHOE Ha 4acTOTy MOHHOTO pe3oHaHca U™, ¢ TeM 4YTOOBI OHH B
TIEPBYIO OYepe b MOTIIONIAN SHEPTUIO U YBEITHIUBAJICS JUAMETP UX IITONOPOOOpa3HBIX OPOUT.
HoHs! ¢ poxoxeHreM 1Mo OoIbIIeMy TUaMEeTpPy 3aXBaThIBAIOTCS [T 0Opa30BaHMS MPOAYKTa,
o6oramensoro U™, Tlnasma, kotopas o0pa3oBaHa MOCPEICTBOM HOHH3ALMK yPAHOBOTO T1apa,
COIEP)KUTCS B BaKyyMHOHM KaMepe C MarHUTHBIM TIOJIEM BBICOKOW HampsHKEHHOCTH,
00pa30BaHHBIM C TIOMOIIBIO CBEpPXIpOBOAANIero MarHuTa. OCHOBHBIC TEXHOJOTHYECKUE
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

CHCTEMBI TPOIIECCa BKIIIOYAIOT CUCTEMY TI'CHEpAllMM YPaHOBOHM IUIA3Mbl, Pa3IeIUTEIbHBIN
MOJyJIb CO CBEPXMPOBOASAIIMM MAarHUTOM U CHCTEMbl H3BJICUCHHS MeTamia ajis cOopa
"mpoaykra" 1 "XBOCTOB".

MI/IK])OBOJ'IHOBLIQ HUCTOYHUKHU JHEPIUU U AHTCHHDbI

CHeHI/IaﬂBHO HpeZ[HaSHa‘-IeHHI)Ie WA IIOATOTOBJICHHBIC MI/IKPOBOHHOBI)IC NUCTOYHUKHU SHCPFI/II/I nu
AQHTEGHHBI JJIl TCHEpallMl WIM YCKOPEHHS HOHOB U  OONajarolye  CICIYIONIMMU
xapaktepucTukamu: 4actoTa Bbiie 30 I'T u cpefHsas BBIXOIHAS MOIIHOCTD Uil TEHEPAIU
roHoB OoJtee 50 kBT.

CoeHoHabI 1151 B036y)K)IeHI/Iﬂ HOHOB

CriermanisHO  TIpeTHA3HAYCHHBIE WJIM TIOATOTOBIICHHBIE COJICHOWIBI JUIL PagHOYacTOTHOTO
BO30YKICHUS MOHOB B Juamna3oHe 4actoT oosee 100 k' 1 criocoOHBIE paboTaTh MpU CpeHe
mortaocTt ooxee 40 kBT.

Cucrembl reLepanuu ypaHOBOﬁ IJ1a3Mbl

Criermuais,HO TpeTHa3HAYCHHBIC WITH MTOATOTOBJICHHBIC CHCTEMBI TCHEPAITUN YPAaHOBOM TUIa3MEI,
KOTOPBIE MOTYT COJIEP’KaTh BHICOKOMOIIIHBIC MTOJIOCOBBIE FJTH PACTPOBBIC JICKTPOHHO-TYICBHIC
MYIIKH C TIepeaBaeMoii MOIITHOCTEIO Ha MUIIIeHb Oonee 2,5 kKBT/cMm.

CucreMbl U1 00padOTKH KHIKOMETAJIHYECKOr0 ypaHa

CroeuuanbHO NpeaHa3HAYeHHbIE MM IOATOTOBJIICHHBIE CHCTEMBI Ul OOpaOOTKM JKHUIKOTO
MeTaJla JUId PAacCIUIaBICHHOIO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSILIME U3 TUIVIEH H
OXJIXKAIOIIEro 000pyA0BaHUsI /IS TUTJIEH.

I[NTOACHUTEJIbHOE 3AMEYAHUE

Turnm u apyrue KOMIIOHEHTHI 3TOM CUCTEMBI, KOTOpPBIE BCTYMAIOT B KOHTAKT C PacIIaBICHHBIM
YPaHOM WM YPaHOBBIMU CIUIABaMH, H3TOTOBJICHBI W3 KOPPO3HUECTOMKHX M TEPMOCTOMKHX
MaTepHaloB WM 3aIlMIIEHBl MOKPBHITHEM M3 TaKuX MarepuayioB. llpmemiemMsie marepualisl
BKJIIOYAIOT TaHTaN, IOKPHITHI OKCHIOM UTTPHA rpaduT, rpaduT, MOKPHITHINA OKACIAMU APYTHUX
PEOKO3eMENBHBIX 3JIEMEHTOB WIIM UX CMECAMH.

Arperathbl U151 cOopa "'mpoaykTa' u ''XBOCTOB' MeTaNIM4eCKOro ypaHa

CriermuaibHO TIpEIHA3HAYCHHBIC WM ITOATOTOBJICHHBIC arperarsl il cOopa '"mpomykra" o
"XBOCTOB" Ul METAJUIMYECKOr0 ypaHa B TBepAoi ¢opme. Otu arperatel st cOopa
W3TOTOBJICHBI W3 MATEpHAJIOB, CTOMKMX K HarpeBy W KOPPO3WH, BBI3bIBAEMON Tapamu
METAJUTMYECKOT0 ypaHa, TaKHWX, Kak TpaduT, MOKPBITBHI OKCHUAOM HTTPHUS, WM TAHTAI, WM
3alllMIICHBI ITOKPBITUEM U3 TAKUX MAaTECPUAJIOB.

Koxyxu pazgenureqbHOro MoayJist
Humuaaprdeckne Kamephl, CIENUaIbHO MpeNHA3HAUYCHHBIE WM TOJATOTOBJICHHBIC IS
WCTIONIb30BaHUS Ha 00OTaTUTENBHBIX YCTAHOBKAX C IJIA3MEHHBIM pa3/ieieHHueM, IS TOMEIISHHS

B HUX HCTOYHUKA YpPAHOBOM IUTa3Mbl, 3HEPTETUYECKOTO COJCHOW/A pPaJU0YacTOThl U
KOJUIEKTOPOB "MpoayKTa" U "XBOCTOB".
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5.9.

5.9.1.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH HMCIHOT MHOXECTBO BXOIHBIX OTBepCTI/Iﬁ Il mmoJgavud  SJICKTPOIIMTaHUA,
COe)Z[I/IHeHI/Iﬁ ,ZII/I(iJ(i)y?,I/IOHHBIX HaCOCOB, a TAKXKC 4 NUArHOCTUKKW WU KOHTPOJISI KOHTPOJIHLHO-
HU3MEPUTCIILHBIX HpI/I60pOB. OHH UMEIOT HpI/ICHOCO6J'ICHI/DI JUI1 OTKPBITHUA W 3aKPLITHA, YTOOBI
00eCIeYnTh O6CJTy>KI/IBaHI/IC BHYTPCHHUX KOMIIOHCHTOB MW HM3I'OTOBJICHBI U3 COOTBETCTBYIOLIUX
HEMardMTHBIX MaT€prajioB, TaKMX, KaK HEPIKaBCIOIIasa CTallb.

CrnennajinbHo npeaJHasHAYCHHbIC WJIH MOATrOTOBJICHHBIC CHCTEMBbI, oﬁopyuonalme H
KOMIIOHECHTDI /1 UCITOJIB30BAHUSA HA YCTAHOBKAX 3JIEKTPOMArHUTHOI'O oOorameHms.

BBOJIHOE 3AMEYAHUE

[Ipu >MeKTpOMarHUTHOM TPOIIECCE MOHBI METAIIMYECKOTO YpaHa, MOyYEeHHBIC MOCPEIACTBOM
MOHU3AIMY TUTAIoNIero Marepuana u3 coineit (00braH0 UCl), YCKOPSIOTCS U MPOXOIAT 4epes3
MarHUTHOE TOJIe, KOTOPOE 3aCTaBISIET MOHBI PA3IMYHBIX W30TOIOB MPOXOAUTH IO PA3TUIHBIM
HanpaBiaeHUsM. OCHOBHBIMH KOMIIOHEHTaMH 3JICKTPOMAarHUTHOTO HW30TOIHOTO cemaparopa
SBIIIFOTCSA: ~ MArHUTHOE TIOJ€ Ui OTKJIOHEHHS/PA3JINICHUss HM30TONOB HWOHHOTO ITyYKa,
WCTOYHMKA HWOHOB C €ro CHCTEeMOW YCKOpPEHHs, W CHUCTEMBI cOOpa OTIEICHHBIX HOHOB.
BcrnoMorarensHble CHCTEMBI TS 3TOTO TIPOIecca BKITIOYAIOT CUCTEMY CHAO)KEHHSI MarHUTHOM
SHEpruel, CUCTEMBl BBICOKOBOJIETHOTO TMHUTAHWS HCTOYHHKA HOHOB, BaKyYyMHYIO CHCTEMY U
OOIMpHBIE CHCTEMBl XUMHYECKOM OOpaOOTKM JJIsi BOCCTAHOBJIICHHS IPOAYKTa U
OYHCTKH/pereHepanii KOMIIOHEHTOB.

BHQKTPOMaFHI/ITHBIe cenmapaTropbl U30TOIOB

BHCKTPOMBIHI/ITHBIG cerapaTopsl H30TOIIOB, CIICIIMaJIbHO MIpEeaHA3SHAYCHHBIC nJm
TMOATOTOBJICHHBIC JI4 Pa3ACJICHUA U30TOIIOB YpaHa, 1 O60py,I[OBaHI/IG 1 KOMIIOHCHTbBI 4JI1 3TOI'O,
BKJIrO4asi:

a) WcTounnky noHOB

CrierManbHO MpeaHa3HaYCHHbIC WM [TOATOTOBICHHBIC OTACIbHbBIC M MHOTOYHCIICHHBIC
WUCTOYHMKH HMOHOB YpaHa, COCTOSIIME W3 UCTOYHMKA Iapa, MOHMU3aTOPa U YCKOPUTEIS
My4Ka, W3TOTOBJICHHBIC U3 COOTBETCTBYIOIUX MAaTEPHAIOB, TaKUX, Kak Tpadwur,
HEPIKaBEIOIIAs CTAb UITH MEJlb, U CIIOCOOHBIX 00eCreunBaTh OOIIUI TOK B MyYKe HOHOB
50 MA niu GoJtee.

b)  Komiekrops! noHOB

KostekTopHble IIacTHHBI, WMEIOIME J(BE WM OoJjiee HIeNM W TMa3a, CHCHUaIbHO
Mpe/IHA3HAYCHHBIC WM TIOATOTOBJICHHBIE Ui cOOpa MyYKOB HOHOB OOOTAlICHHOTO H
00CTHEHHOTO YpaHa W M3TOTOBJICHHBIC W3 COOTBETCTBYIOIIUX MATCPHUANIOB, TAKHX, KaK
rpaduT WK HEPKABEIOIIAs CTalIb.

c)  Bakyymnsle koxyxu
CrienyanbHO TpeHa3HAuY€HHbIE WM TOJTOTOBJICHHBIE BaKyyMHbBIE KOXKYXH IS
AMEKTPOMATHUTHBIX CEMapaTopoB ypaHa, MW3TOTOBJECHHBIE M3 COOTBETCTBYIOIIMX

HEMarHUTHBIX MaTepPHaloOB, TAKUX, KaK HEPKAaBEIOIIAsl CTallb, M MpPEAHA3HAUYCHHBIE JUIA
pabotsl mpu nasiennu 0,1 1a nmm Hioke.
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5.9.2.

5.9.3.

[NOACHUTEJIBHOE 3AMEYAHUE

Otn KOXYXH CIICHHUAJIBHO MPEAHA3HAYCHBI JJId IIOMCEUICHUSA B HUX HMCTOYHHUKOB HMOHOB,
KOJUICKTOPHBIX IJIACTUH W BOJOOXJIAXKIACMbBIX BKJI&I[LIIHeﬁ n UMCIOT HpI/ICHOCOGJ]eHI/IH
JJIA COCI[I/IHGHI/II\/'I Z[I/I(I)(I)yBI/IOHHBIX HaCoOCOB U HpI/ICHOCO6J'I€HI/I}I JJIA OTKPBITUA U 3aKPbITHUA
B IICJIAIX U3BJICYCHUA U 3aMCHBI OTHUX KOMIIOHCHTOB.

d) MarsuTHBIC IOJIOCHBIC HAKOHCUYHHUKU

CrienmanbHO TpeAHA3HAYeHHBIE WM  TOJTOTOBIICHHBIE MAarHWTHBIE —TIOJIOCHBIE
HAKOHCYHWKH, HUMEIOIME JuaMerp Oojee 2 M, HCHOJIB3YeMbIe JUis OOeCTICUCHUS
MOCTOSSHHOTO MAarHWTHOTO IIOJIi B JJIEKTPOMArHUTHOM CeMaparope H30TOIOB W IS
TIepeHOCa MarHUTHOTO TTOJISI MEXKIY PacIIONIOKEHHBIMH PSIIOM CETapaTOpaMHL.

BbICOKOBOJILTHbIE HCTOUHUKHN MATAHUSA

CrienpasibHO TIpeHAa3HAYEeHHbIE WIIM MOJATOTOBJICHHBIE BBHICOKOBOJIBTHbIE MCTOYHHUKU THUTAHUSA
JUIsl ICTOYHUKOB MOHOB, OOJIQJIAfOIHE TTOJHBIM HA0OpOM CIIEAYIOIINX XapaKTEPUCTHK: MOTYT
paboTaTh B HENpephIBHOM pexuMe, BhixomHoe Hampspkenue 20 000 B wim Gonee, BBIXOTHOI
ToK 1 A wm 6osee n crabunmzarms Harpspkernst meHee 0,01% B TedeHue 8 4acoB.

HcToyHNKH NUTAHUS 3JIEKTPOMAarHuToB

CrneuyanbHO —TpefHAa3HAYEHHbIC WIM TOJrOTOBJICHHBIC MOIIHBIE WCTOYHHMKH ITUTAHUS
MOCTOSIHHOTO TOKa JUISi 3JIEKTPOMAarHWTOB, OOJaJalolIve IOJHBIM Ha0OpOM  CIETYIOIIUX
XapaKTEPUCTHK: BBIXOJJHO TOK B HempepbiBHOM pexuMe S00 A wim  Oomee mipu
Hanpspkeany 100 B nm Gonee, pu ctabumu3anmy o TOKy wik HanpspkeHnro MeHee 0,01% B
TedeHue 8 4acos.

YcraHoBKHU /11 TPOU3BOACTBA THAKeJIO0M BOAbI, 1eHTepus U JelTepUeBbIX COeIUHEHUI U
o0opyaoBaHue, CrieMAIbHO NTPeIHA3HAYEeHHOE WJIM MOATr0TOBJIEHHOE 115 TOT0

BBOJIHOE 3AMEYAHUE

TspKenyro BOAY MOXKHO TPOU3BONTb, UCTIONB3YsI pa3iiMyHbIe mporiecchl. OJJHAKO KOMMEPUECKH
BBITOJHBIMH SIBIISTFOTCSI JIBA TIpOIECca: MPOIIECC M30TOIMHOTO OOMEHa BOJIBI M CEPOBOIOPOAA
(mpornecc GS) 1 mporece H30TOMHOT0 0OMEHA aMMUaKa | BOJIOPO/IA.

[Iportecc GS ocHOBaH Ha oOMEHE BOJOPOAA W JCUTEpHSA MEKIY BOIOW M CEPOBOAOPOIOM B
CHUCTEME KOJIOHH, KOTOPBIE IKCIUTYaTUPYIOTCS C XOJIOJHOM BEpXHEUN CEKIMe 1 ropsayeil HIKHen
ceknyeil. Bosa TeueT BHU3 110 KOJOHHAM, B TO BpeMs KaK CEpOBOJOPOAHBIN Ta3 IUPKYIUPYET OT
JHAa K BEpIIMHE KOJOHH. [[ns comelcTBUSI CMEIIMBAaHUIO Ta3a M BOJbI HCIOJB3YETCA Pl
JBbIpYaTBIX JIOTKOB. JleWrepuid IepeMelmaercss B BOAY IPU HU3KHMX TEMIEparypax U B
CEPOBOAOPO MPH BBICOKHX TemIleparypax. O0oraiieHHble IeHTepreM ra3 Wiv BoAa YAAISIOTCS
13 KOJIOHH NEPBON CTYTICHU HA CTHIKE FOPSYHUX M XOJIOAHBIX CEKLIMH, U MPOLECC MOBTOPSIETCA B
KOJIOHHAxX cienyromeit crynenn. [IpoxykT mociemaeit ¢da3sl - Boga, odorameHHas aeHTeprueM
10 30%, HampaBinsercs B AUCTWUIAIMOHHYIO YCTAHOBKY IS IPOU3BOJICTBA PEAKTOPHO-UYHUCTOM
TSDKENION BOJIBL, T.€. 99,75% okucu neitepusi.

B mporiecce obMeHa MEXIy aMMHAKOM W BOJIOPOJIOM MOXKHO HM3BJICKATh ACUTEPUN M3 CHHTE3-

rasa nocpeAaCTBOM KOHTAKTa C JXUJAKUM aMMHUAKOM B MPUCYTCTBHUU KaTaJn3aTopa. Cunres-ras
nogacTCsa B OOMEHHEIC KOJOHHBI W 3aTeéM B aMMHAYHBINA KOHBEPTEDP. BHYTpI/I KOJIOHH Ta3
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6.1.

6.2.

MOTHUMAETCSL OT JHA K BEPIIMHE, B TO BpeMs KaK XKHUJIKUA aMMHUAK T€YET OT BEPIIHMHBI KO JTHY.
Jelitepnii B CHHTE3-Ta3e JIMINAETCS BOAOPOJA W KOHIEHTPHPYETCS B aMMHUaKe. AMMHAK
MOCTyMaeT 3aTeM B YCTaHOBKY Ui KpPEKHMHTa aMMHaka Ha JIHe KOJIOHHBI, TOTAa KakK Ta3
cobupaeTcss B aMMUavyHOM KOHBepTepe Ha BepiimHe. Ha mocieayromux CTyneHsX MpOUCXOIUT
JanbHEHIIee 000TallleHUe, W IyTeM OKOHYATEILHON AMCTHIUISAIMK MPOU3BOJUTCS PEaKTOPHO-
qucTas Tsokenas Boja. [lomava crHTEe3-Ta3a MOXKET OBITh oOecIieueHa aMMHAAYHON YCTaHOBKOM,
KOTOpasi B CBOIO O4epe/lb MOXKET OBITh COOpPYXEHa BMECTE C YCTAaHOBKOW JUIS MPOM3BOJCTBA
TSOKEJION BOIBI MyTeM HM30TONHOTO OOMEHAa aMMMaka M Bojopoaa. B mporecce aMmuayHo-
BOJIOPOJHOTO OOMEHa B KadeCTBE WCTOYHUKA WCXOJHOTO JECHTEpHs MOXKET TaKkKe
WCTIONTE30BATHCS OOBIYHAS BOJIA.

MHorre mnpenMeThl KII0YEeBOro O0OpPYIOBAHUS Ui YCTAHOBOK MO TPOU3BOJACTBY TSIKEIOH
BOJBI, WCIOJB3YIOMMX Tporiecchl GS WM  aMMHAaYHO-BOIOPOTHOTO OOMEHa, IITHPOKO
pacIpoCTpaHeHbl B HEKOTOPBIX OTPACIIAX He(YTEXUMUICCKOMW MPOMBIILICHHOCTH. OCOOECHHO 3TO
KacaeTcsi HeOOMNBIINX YCTAaHOBOK, MCHONB3yrOImuX mporecce GS. OHAKO HEMHOTHE MPEIMEThI
000pyOBaHUs SABISAIOTCS cTaHmapTHhIMH. IIporiecchl GS M aMMHAYHO-BOJOPOTHOTO OOMEHA
TpeOyIOT 00paObOTKH OOJBIINX KOJUYECTB BOCILIAMEHSIONINXCS, KOPPOSUOHHBIX M TOKCHYHBIX
KUJIKOCTEH TPH TIOBBIIICHHOM JaBiicHUU. COOTBETCTBEHHO TNpU pa3pabOTKE CTaHIAPTOB IO
MPOCKTUPOBAHUIO M DKCIUTyaTallMH Ui yYCTAHOBOK M O0OPYJOBAHUS, HCIONB3YIOMUX O3TH
MPOILIECCHI, CIEYET yIeNsITh OOJIBIIOE BHUMAHUE TTOJI00PY MATEPUAIIOB U MX XapaKTePUCTUKAM
¢ TeM, 4TOOBI 00ECTICYNTh UTUTENBHBIN CPOK CITY>KOBI IIPU COXPAaHEHUH BBICOKOW 0E30MacHOCTH
u  HamexHoctd. OmpeneneHue  MacmtaboB — OOYCJIOBIHBAETCS — TJIABHBIM  00pa3soM
COOOpaKCHUSAMHU SKOHOMHUKH W HEOOXOIMMOCTH. TakuM oOpa3om, OOJbINas 4acTh NMPEAMETOB
000pYI0OBaHHUS U3TOTOBJISIETCS B COOTBETCTBHHU C TPEOOBAHUSAMHM 3aKa34HKa.

Haxonen, cnmemyer otmeTruth, 4TO Kak B mpormecce GS, Tak M B Tpolecce aMMHaYHO-
BOJIOPOIHOTO 0OMEHa, IpeIMETHI 000PYIOBaHU, KOTOPHIE [0 OT/IENFHOCTH HE TpeTHa3HAYECHBI
WIM TOJTrOTOBJICHBI CHCIUAIBHO JUIS TPOU3BOJCTBA TSHKEIOM BOJBI, MOTYT COOHMpAThCs B
CHUCTEMBI, CHEeNUAIBLHO TpeIHa3HAYCHHBIC TN TOATOTOBIICHHBIC TSI MPOW3BOJICTBA TSIKEIION
Bompl. llpuMmepamMy Takwx cucTeM, NMPHUMEHSEMBIX B OOOHMX Ipolieccax, SIBISIOTCS CHCTEMa
KaTaJIMTUYEeCKOT0 KpPEKWHra, HCIIoib3yeMas B Ipoliecce oOMEHa aMMHaka M BOJOpOJa, U
JUCTWULIUOHHBIC CUCTEMBI, HCIIONB3YEMBbIE B IIPOLECCe OKOHYATEIHHON KOHIICHTPALUU
TSDKEJION BOBL, IOBOJIAILEH €€ /0 YPOBHS PEaKTOPHO-YHCTOM.

IMpenmersl 000pYMOBaHUSA, KOTOpPBIC CIEIHUANTBGHO MPETHA3HAYCHBI WM TMOATOTOBIICHBI IS
MPOU3BOJICTBA TSHKENOW BOJABI IMYTEM HCIOJB30BaHMS JHMOO Mpoiiecca OOMEHa BOJABI H
CEepOBOIOPO/Ia, JTNOO Tpolecca 0OOMeHa aMMHaKa U BOJIOPOJIA, BKITFOYALOT:

Bono-cepoBoopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIe KOJIOHHBI, M3rOTaBIMBAaeMbIe 3 MEJIKO3EPHHUCTOMN YIIIEPOANCTON CTaiu (HampuMep,
ASTM A516), mmamerpom or 6Mm (20 dyroB) no 9m (30 pyTOB), KOTOpBIE MOTYT
AKCILTYaTHPOBAThCS MPH JaBiieHHH cBbIe i paBHoM 2 MIla (300 ¢byHT/KB. Ar0IM) U UMEIOT
KOPPO3UOHHBIHN JOMYyCK B 6 MM WM OOJIbIIIe, CTIEIHAIbHO MpeAHa3HAYeHbI WIN TOATOTOBIEHBI
TS IPOU3BOJICTBA TSDKEJION BOIBI IMMyTEM MCIIONB30BaHMs MIPOLIECCa H30TOMHOTO 0OMeHa BObI U
CEpOBOAOPOAA.

I'a3onyBKH U KOMIIpecCOPbI
Opnoctynendarele, MayoHarmopabie (T.e. 0,2 MIla wmm 30 GyHT/KB. m0liM) TIEHTPOOESKHEIC
ra30/lyBK{ HJIM KOMIIPECCOPHI ISl TUPKYJIISILIAHA CEPOBOAOPOAHOTO ra3a (T.e. Ta3a, ColepiKallero

oomee 70% H,S), cnenmanbHO TpeAHA3HAYCHHBIC WJIM TOATOTOBICHHBIC JJIS IPOW3BOJICTBA
TSDKENION BOJIBI ITyTEM HMCIOJIBL30BAHMUS MPoIiecca 0OMEHa BOJIBI M CEPOBOJIOPOIA. DTH ra30ayBKH
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6.3.

6.4.

6.5.

6.6.

6.7.

WM KOMIIPECCOPhl HMMEIOT TPOU3BOJUTEIBHOCT, IPEBBIAIONIYI0O WIA pPaBHYIO 56 M/c.
(120 000 SCFM) mpu 3KcIuTyaTalliy O] JABJICHHEM, MPEBBIMAIMM Wik paBHbM 1,8 MIla
(260 dyHT/KB. MFOWM) HA BXOJIE, M CHAOKECHBI CaTbHUKAMH, YCTOHYHUBBIME K BO3eHCTBIIO H)S.

AMMHa'lHO-BOIlOpO)IHI)Ie 00MEHHbIE KOJIOHHbI

AMMHAYHO-BOIOPOTHEIE OOMEHHBIE KOJIOHHBI BBICOTOM OoJiee mim paBHO# 35 M (114,3 dyToB)
auametpoM oT 1,5 M (4,9 dyros) no 2,5 M (8,2 dhyToB), KOTOpBIE MOTYT 3KCILUTyaTHPOBATHCS MO
napnenreM, npesbimatonM 15 MIla (2225 ¢yHT/KB. qroiiM), crienuanbHO TMpeAHA3HAYSHHBIS
WIM TIOATOTOBJICHHBIC IUISI TPOW3BOJCTBA TSDKEJIONW BOIBI IMyTEM HCIOJIB30BAHMS IpoIecca
oOMEHa aMMHaka ¥ BOJOPOJAa. OTH KOJIOHHBI HMMEIOT TaKKe II0 MEHBIICH Mepe OJHO
O0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO JK€ JWAMETpa, YTO M IMIMHIPUYECKas 4acTh, depe3
KOTOPYIO MOT'YT BCTaBIISITHCS MJIH BBIHUMATHCS BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpemme YaCTHU KOJIOHHBI U CTYIIEHYATBIC HACOCHI

BryTpenHre yacTh KOJIOHHBI M CTYNEHYATHIE HACOCHI, CIICIHATBHO IpeTHA3HAUCHHBIC WU
MOATOTOBJICHHBIE U1 KOJOHH JUISI TPOHU3BOJCTBA TSHKEIOM BOJBI IyTEM UCIOJBb30BAHUS
mporecca aMMHA4YHO-BOJIOPOJHOTO OOMeHa. BHyTpeHHHWE 4YacTH KOJIOHHBI BKJIFOUArOT
CTEUaIbHO TpeHAa3HAYCHHBIE KOHTAKTOPHI MEXIY CTYIEHSMH, COJACHCTBYIONIE TECHOMY
KOHTAKTy Ta3a U )KUAKOCTH. CTyleHdYaTble HaCOCHl BKJIIOYAIOT CICIMAIBHO MpeaHa3HAYCHHEBIE
MOrpy’KaeMble B RKHIKOCTh HACOCHI JJISl ITUPKYJSIMA JKUAKOTO aMMHaka B TpeliesiaXx o0bema
KOHTaKTOPOB, HAXOISIIUXCS] BHYTPHU CTyTIeHEH KOJIOHH.

YcraHoBKkH IJIg KPEKUHIa aMMHaKa

VYcTaHOBKY IJ1s1 KPEKMHIa aMMHAKa, SKCIUTyaTUPyeMble 110]] JAABJICHUEM, IPEBBIIIAIOINM WIH
paBubiM 3 Mlla (450 ¢yHT/KB. At0iiM), crielUaIbHO NpeTHa3HAYCHHbIE MWW TOATOTOBJICHHBIC
IUIsl TIPOM3BOJCTBA TSDKETOM BOABI MYTEM  HCIIOJB30BAHHUS IPOLECCAa H30TOIHOIO OOMEHa
aMMHaKa 1 BOAOPOA.

HNu¢pakpacHble aHATN3aTOPbI NOTJIOLEHUS

WndpakpacHble aHATN3aTOPhI TOTJIOMICHUS, CIOCOOHBIE OCYIIECTBIIATh aHAIN3 COOTHOIICHHS
MEXKIy BOIOPOAOM M JACHTEpMEM B peabHOM MaciuTabe BpPEMEHH, KOrJa KOHIEHTPALUH
JeWTepysl paBHBI MK MpeBpIIIaoT 90%.

Karanurndeckue neyu

Katanutudeckue neun [uisi nepepaOOTKH 00O0TaIlEHHOTO JIEWTEPUEBOro ra3a B TSDKEIYIO BOAY,

CIICMUAJIBHO NIPE€AHA3HAYCHHBIC NJIN IOATOTOBJICHHBIC JJIA IIPOU3BOACTBA TSKEIION BOJBI ITyTEM
HCIOJIB30BaHUA IMpOoLeCcCa N30TOITHOI'O 0o0MeHa aMMHaKa 1 BOJOpOAA.

YcTaHOBKH /UISi KOHBEPCHH YpaHa M 000py/0BaHue, CNENUAIBLHO NPeIHA3HAYEHHOE WIIH
MOArOTOBJIEHHOE JIJIS TOTO

BBOJIHOE 3AMEYAHUE

B ycraHOBKax H cucremMax Al KOHBEPCHH ypaHa MOYKET OCYILECTBIISITECS OHO W HECKOIBKO
IIPEBpAILCHUII U3 OJHOTO XMMHYECKOTO H30TONA YpaHa B JAPYIOM, BKIIIOYAs: KOHBEPCHUIO
KOHLIEHTpaToB ypaHoBo# pysl B UO;, kouBepcuto UO; B UO,, koHBepcuto okucelt ypaHa B UF,
wm UFg, xouBepcuro UF, B UF,, konBepcuto UFs B UF,, xouBepcuto UF, B MeTauueckuit
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7.1.

7.2.

7.3.

74.

ypaH u koHBepcuio ¢propunoB ypana B UO,. MHOrHe KIFOUEBbIE KOMIIOHEHTBI 000PYIOBaHMUS
YCTAaHOBOK JUII KOHBEPCHM YpaHa XapaKTEpPHbl Ui HEKOTOPBIX CEKTOPOB XHMMUYECKOMH
o0pabaTsIBaroIel MpoMbIIIIeHHOCTH. Hamprumep, BUIB! 000py10BaHUS, UCTIOIB3YEMOTO B 3THX
MpoIeccax, MOTYT BKIIIOYATh: [€YH, KapycelbHBbIC IEUH, PEAKTOPHI C TICEBIO0KIKCHHBIM
CIIOEM  KaTaliu3aTopa, KApPOBbIC PEAKTOPHBIE  OAallHW, IKHUJIKOCTHBIE  IEHTPUQYTH,
JTVCTIUTAIIMOHHBIE KOJIOHHBI M KHUIKOCTHO-KHIKOCTHBIE AKCTPAKIIMOHHBIE KOJMOHHBI. OmHAKO
HE MHOTHE KOMITOHEHTHI O0OPYIOBaHUS MMEIOTCSA B "TOTOBOM Buie'"; OOJBIIMHCTBO M3 HUX
JIOJDKHBI  OBITH TOJTOTOBJICHBI COIVIACHO TpPeOOBaHUSAM U crenupuUKamsM 3aKa3uuka. B
HEKOTOPBIX CIIydasx TpeOyeTcs YYWUTHIBaTh CHENUAbHBIC MPOEKTHBIE M KOHCTPYKTOPCKHE
O0COOCHHOCTH [UIS 3alTUTHl OT arpeCCHBHBIX CBOWCTB HEKOTOPBHIX W3 00padaThIBaeMBIX
xumuueckux Bemects (HF, F,, CIF; u ¢ropunsr ypana). Hakoner, cienyer OTMETHTb, YTO BO
BCEX TMpoIlleccaXx KOHBEPCHM YypaHa KOMIIOHEHTHI OOOpYy/IOBaHMs, KOTOPBIE OTIEIHEHO
CTENUabHO HE TpeTHAa3HA4YeHBl WM TOATOTOBIEHBI Ui KOHBEPCHH ypaHa, MOTYT OBITh
O00BCIMHEHBI B CHUCTEMBI, KOTOPBIC CIICIUAIBHO MPEeIHA3HAUYEHBI WM TIOATOTOBJICHBI IS
KCIIOJIH30BAHUS B LIESIX KOHBEPCHUU ypaHa.

ChnenmMaibHO IIpeJHA3HAYeHHbIC WJIM IOATOTOBJICHHbIE CHCTeMbl I KOHBEpPCHH
KOHIEHTPaTOB ypaHoBoii pyasl B UO;

I[NOSACHUTEJIBHOE 3AMEUYAHUE

KonBepcusi koHueHTpaToB ypaHoBoH pyasl B UO; MOXKET OCYIIECTBIATHCS CHadaja
MIOCPEACTBOM PACTBOPEHUS PY/IbI B a30THOM KHCJIOTE M AKCTPAKIMN OYMIIEHHOTO TeKcaruapara
YpaHWJIIMHUTpaTa C TIOMOIIBIO TaKOTO pacTBOpHUTENsA, Kak TpuOytun ¢ocdar. 3arem
rekcaruapar ypaHwiguHuTpata npeobpasyercs B UO; nub0 MOCpEnCcTBOM KOHLEHTPAMU U
JICHUTPALMH, JUOO MOCPEICTBOM HEUTPAIM3ALMU Ta3000pa3HbBIM aMMHAKOM JUIS TTOTy4YCHHS

JypaHaTa aMMOHHS C TTOCIIEAYIONICH (QIITBTpannei, CyITKON U KATBITTHIPOBAHIEM.

CrnennajinbHo npeaJHasHAYCHHbIC WU NMOATOTOBJICHHBIC CUCTEMbI 1JI1 KOHBEPCUH UO3 B
UFs

[NOSAACHUTEJIBHOE 3AMEYAHUE

Konmsepcuss UO; B UFg MOXeT OCYIIECTBIATHCS HEMOCPEACTBEHHO (ropupoBanueM. Jlms
mporiecca TpeOyeTcst UICTOYHHK Ta3000pa3Horo Gropa uim Tpex(proprcToro xyiopa.

CrnenuajbHO NMpeTHA3HAYEHHbIE WJIM TMOATOTOBJIEHHbIE cucTeMbl s kKoHBepcun UO; B
U0,

I[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXeET OCYIIECTBIATbCA MocpeAcTBOM BoccTaHoBiIeHHs UQO;
ra3000pa3HbIM KPEKUHI-aMMHAKOM HJIH BOZOPOAOM.

Cl'leIII/Ia.]'[I)HO NnpeaAHasHA4YCHHbIC WJIM NMOATOTOBJICEHHLIC CUCTEMbI /1JI11 KOHBECPCUU UOZ B
UF,

[NOSACHUTEJIBHOE 3AMEYAHUE

Komsepcus UO, B UF, MokeT ocymIecTBIATECS mocpencTBoM peakimu UO, ¢ ra3000pa3HBEIM
¢ropucteM Bosoponom (HF) nmpu temmepatype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CHeIII/IaJ'II)HO NpeaAHasHAYCHHbIC UJIX MOATOTOBJICHHBIC CUCTEMbI 1JIs1 KOHBEPCUH UF4 B
UF,

[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF, B UFg ocyrecTBisieTcs TOCPEICTBOM SK30TEPMHUUECKON peakuu ¢ GTOPOM B
peaktoproit OamHe. UFg KOHIEHCHpYyeTCS M3 TOpPSYMX JIETYYHX Ta30B IIOCPEICTBOM
MIPOITyCKaHUs MOTOKA ra3a 4epe3 XOJOAHYIO JIOBYIIKY, oxJaxkaeHHyto 1o -10°C. lns npouecca
TpeOyeTcst HCTOYHUK Ta3000pa3Horo GTopa.

CrnenuajbHO MpegHAa3HAYeHHble WM MOATOTOBJIEHHbIe cucTeMbl st koHBepcuu UF, B
MeTANIMYeCKUH ypaH

[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF4 B MeTamnmuueckuil ypaH OCYIIECTBIISIETCS MOCPEICTBOM €r0 BOCCTAHOBIICHHS
MarHueM (KpyIHble MapTH{) WK KajdblMeM (Majible mapTuu). Peakuus ocCyIiecTBIseTcs Mpu
TeMIIepaTypax Bbllle TOUKH ruiaBneHus ypana (1130°C).

CrnenuajbHO NMpeIHA3HAYEHHbIE WIH MOATOTOBJIEHHBbIe cucTeMbl 1Jis KonBepcun UFg B
U0,

I[NTOACHUTEJIbHOE 3AMEYAHUE

Kongsepcus UFg B8 UO, MOXKET OCYIIECTBIATHCS MOCPEICTBOM OAHOTO M3 TpeX MpoleccoB. B
nepBom mnponecce UFs BoccramaBmuBaercs u ruaponmsyercss B UO, ¢ HCHOIb30BaHHEM
Bojopona u mapa. Bo Bropom mpouecce UFg ruapommsyercs pacTBOpEHHEM B BOAE, UL
OCK/ICHMS JUypaHaTa aMMOHHMS JOOABIsIETCS aMMHUaK, a AnypaHaT BoccraHaBiuBaeTcs B UO,
BojoponoM npu temnepatype 820°C. Ilpu tperbem nporuecce razoodpasusie UFg, CO, n NHj
CMEIIMBAIOTCA B BOJE, OCWKAAS YpPAHWIKApOOHAT aMMOHHS. YpPaHWIKapOOHAT aMMOHHMS
CMEIIIMBAETCA C MapoM H BogopoaoM mipu temmeparype S00-600°C mist mpousBoactBa UO,.

Komsepcuss UFs B UO, dYacTo OCyImIECTBIISICTCS Ha TIEPBOM CTYINCHH YCTAaHOBKH 10
H3TOTOBJICHUIO TOTUIMBA.

CrnennajinbHo NnpeaAHasHAYCHHbIC UJIM MOATOTOBJ/ICHHBIC CUCTEMbI 1Ji11 KOHBECPCUH UF6 B
UF,

[NOAACHUTEJIBHOE 3AMEYAHUE

Kongepcus UFqB UF, ocyecTBisieTcs NOCpeICTBOM BOCCTAHOBJIEHUS BOJIOPOIOM.
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