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[JononHntenbHbIn NpoTokon K CornaweHunto
vexgy CoeanHeHHbIM KoponeBcTtBoMm
BenukobputaHnm n CesepHon Vpnangun,
EBponencknm coobLecTBOM No aTOMHOM
9Heprumn n MexxgyHapoaHbIM areHTCTBOM Mo
aTOMHOW 3HEPrMn o NPUMEHEeHN rapaHTun B
CoegnHeHHoM KoponeBcTBe BennkobputaHum u
CeBepHont VipnaHgun B cBA3M ¢ [JoroBOpom O
HepacnpoCcTpaHeHUN A0epPHOro opyXxusg

1. B mpumokeHWu K HACTOSIIEMY TOKYMEHTY IJIsl CBEICHHUS TOCYIapCTB-WICHOB BOCITPOU3BOIUTCS
tekcT JlomomautenpHOTO TpoTOokKona kK Cornamenuto Mexay CoemuHeHHBIM KoposieBcTBOM
BemukoOputannn u CeBepHoit Upnanauu, EBpomeiickuM cooOmecTBOM IO aTOMHON JHEPTHUU H
MexIyHapOIHBIM areHTCTBOM IO aTOMHOW SHEPrHuH O NpUMEHeHWH rapantuii B CoeMHEHHOM
Koponescte Benukoopurannu 1 CepepHoit Mpmanmuu B cBsizu ¢ JJoroBopoM 0 HepacpoCTpaHCHUH
AZIEPHOTO OpYXkus' . JIOMOTHUTENBHBI MPOTOKON ObLT 0100peH CoBeToM ympaisioumx 11 nions
1998 roma. On 6511 onmucan B Bere 22 centsiops 1998 rona.

2. B coorBercTBUM cO crathei 17 JIOMOMHUTEILHOTO TPOTOKOIA OH BCTYNMWI B cwiry 30 amperns
2004 roga, B JneHb, Korga ATEHTCTBO TOMYyYWUJIO TMHCbMEHHOE YBEAOMJICHHE O TOM, UYTO
COOTBETCTBYIOIIME BHYTPEHHHE TpeOoBaHMsI EBpormeiickoro cooOmecTBa M0 aTOMHON JHEPTHH H
CoenunenHoro KoponeBcTBa, HEOOXOAMMBIE JIJIsl BCTYIUICHUS B CHUTY, BBITIOJTHCHBI.

' BocipousBesieHo B jokymente INFCIRC/263.
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JOITOTHUTEJIbHBIH ITPOTOKOJT
K COITAHTIEHHIO MEK/Y COE/IJMHEHHBIM KOPOJIEBCTBOM

BEJINKOBPUTAHHH H CEBEPHOH HPJIAH/JHH, EBPOITEHCKHUM

COOBIIECTBOM IT0 ATOMHOH 3HEPTUH H MEK/]YHAPOJHBIM
ATEHTCTBOM I10 ATOMHOM SHEPI'HH O ITIPHMEHEHHH T'APAHTHH
B COEJHHEHHOM KOPOJIEBCTBE BEJIHKOEPUTAHHH H CEBEPHOH

HPIAH/THHU B CBA3HU C /]OI'OBOPOM O HEPACIIPOCTPAHEHUH

AJNEPHOI'O OPYKHA



IIpeam0Oyna

[MPUHMMAA BO BHUMAHUE, uro CoemunenHoe KoponeBctBo BenukoOpuranuu u
Cesepnoii Upnanauu (B nanpHeimem nmenyemoe “CoenuHeHHbiM KoponerctBoM™) u EBporietickoe
COOOINECTBO IO aTOMHON »SHepruu (B panpHeimeM wuMmeHyemoe “CooOmecTBoM”) SBISIOTCS
yuactHukamu  Cornamenuss  Mexny  CoeaunennbeiM — KopomesctBom,  CooOmectBoM U
MesxayHapoIHBIM areHTCTBOM MO aTOMHOH SHepruu (B JajlbHEHIIeM WMEHYeMbIM “ATEHTCTBOM™) O
npumenenun rapantuii B CoennHennom KoponesctBe BenmukoOpurtanuu u CeBepnoii Upnanauu B
cBs3u C JloroBOpoM O HepacnpoCTpaHCHUH SACPHOTO OpYXusl (B JaJbHEHIIEM HMEHYEeMOTO
“CornanieHuem o rapaHTusx’’), KOTOpoe BCTynuio B cuity 14 asrycra 1978 rona.

YUUTBIBAS >xenanue MeXIyHApOAHOro coodmiecTBa eme Ooyiee YKPEMUTh PEXUM
SIIEPHOTO HEPAaCHpPOCTPAHEHHsI ITyTEM IOBBILICHHUS JEHCTBEHHOCTH U 3(PQHEKTHBHOCTH CHCTEMBI
rapaHTuil ATeHTCTBa;

HAIIOMUHAS, uyto ATreHTCTBO MpH OCYIIECTBICHUM TapaHTHH [OOKHO YYHUTHIBAThH
HEOOXOIMMOCTh U30eraTb CO3JaHus MPEMATCTBHA 3KOHOMHUYECKOMY U TEXHOJOTHYECKOMY Pa3BUTHIO
CoenunenHoro KoposeBcTBa WM MEXIYHApOIHOMY COTPYIHHUYECTBY B OOJIACTHM MHPHOH sSACpHOMN
JESITeNbHOCTH; COOMIONATh JEHCTBYIOUINE MOJ0KEHUS B 001aCTH OXpaHbl 3J0POBbs, 0€30MIACHOCTH,
(hu3HMUecKOil 3aIIUTHI, a TaKXKe APYrHe JeHCTBYIONIE TpeOOBaHU O€30IIaCHOCTH U MpaBa OTAEIbHBIX
JUL; ¥ NPUHMMATh BCE MEPHI 0 3alIUTE KOMMEPUYECKHX, TEXHOJOTHYECKHX M IPOMBIIIIEHHBIX
CEKpPEeTOB, a TaKXe Apyroi KoH(puaeHInaTsHON HH(OpMaLKU, KOTOpas CTAHOBHUTCSI €My W3BECTHOI;

[NPUHUMAS BO BHUMAHMUE, uTto yacToTa NpoBeEHUS U MHTEHCUBHOCTb MEPONPUATHI,
yVKa3aHHbIX B HactosmeM llporokorne, OymyT TNOANEPXKHUBATHCS Ha MHHUMAIbHOM YpPOBHE,
COOTBETCTBYIOIIEM ILIEJIH MOBBILICHHUS ACHCTBEHHOCTH U dP(PEKTUBHOCTH rapaHTUil ATEHTCTBA,

HACTOSIIMM Coenunennoe KoponeBctBo, CooOmiecTBO U ATEHTCTBO COTJIACHIIUCH O
HIKECIIENYIOLEM:



CBA3b MEXIY HACTOSAIIUM MPOTOKOJIOM U COT'JIAINEHUEM O TAPAHTUAX
Cratbs 1

TTonoxenuns Cornamenus o rapaHTUigX MPUMCHAIOTCA K HACTOALICMY HpOTOKOHy B TOI MEpeC, B Kakoi
OHU COOTBCTCTBYIOT IIOJIOXKCHUAM HACTOALICTO HpOTOKOJIa M COBMECTHMEBI ¢ HUMH. B cjydac
MMPOTUBOPCUUA MCKAY MOJOKCHUAMU Cormamenus o rapaHTUiIX W MOJIOKCHUAMU HACTOAIICTO
HpOTOKOHa MMPUMCHSIOTCS MMOJIOKCHHUA HACTOSAIICTO HpOTOKOJIa.

NMPEAOCTABJEHUE UH®OPMAIIUU
Cratpg 2

a. CoenunenHoe  KoposeBcTBO — mpenocTtaBisieT  ATeHTCTBY — 3asBICHHE, COJIepiKalice
WHPOPMALIUIO, ONpEeNeNeHHYI0 B TMOANMYHKTaxX i), ii), iii), viil) u ix) Hmxke. CooO0IecTBo
MPeNOoCTaBNsieT ATEHTCTBY 3asBIICHHE, cOJAEpKallee WHQOPMAIHIO, OIpPEICICHHYIO B
MOJNYHKTax iv), v) u vi) Hmxe. CoenunenHoe KopomnesctBo u Coo0IIecTBO MPEeI0OCTaBISIOT
ATeHTCTBY 3asiBIICHHE, co/IeprKallee HHHOPMALNIO, ONPEACICHHYIO B OAIMYHKTE Vii) HIKE:

1) OOmee omnucaHue W WHPOPMALUIO, YKa3bIBAIOIIYID MECTO TPOBEACHUS TaKUX
OTHOCSIIUXCS K SOEPHOMY TOIUIMBHOMY LMKy HAay4YHO-UCCIEIOBATEIbCKUX H
OIIBITHO-KOHCTPYKTOPCKHUX ~ pabOT,  OCYIIECTBIISIEMBIX  Tae-mnbo,  KOTOpBIE

(UHAHCUPYIOTCS, TOMYYMIM KOHKPETHOE pa3pelleHde WM KOHTPOJIUPYIOTCS WIH
ocymecTBisitorcst oT uMmeHu CoennHenHoro KoponeBcTBa Il rocynapcrsa, He
o0nagamomero sAepHBIM opyxueM (B manbHeimeMm umenyemoro "THAO"), wnm B
COTPYIHHYECTBE C HUM, WM OTHOCATCSI K HEMY HHBIM 00pa3oM.

i) OmnpeneneHHy0 ATEHTCTBOM Ha OCHOBE 0XKHMJIa€MOTO TOBBIIIEHUS JIEHCTBEHHOCTH
i  >ddexktuBHOCTH U cornacoBanHylo ¢ CoemuHenHsM  KopomeBcTBOM
WHPOPMALIMIO O Kacalomelcsl TapaHTHH OKCIUTyaTallMOHHOW JEATENbHOCTH Ha
YCTAaHOBKAaX WM YacTAX OJOTHUX YCTAaHOBOK, VYKa3aHHBIX B COOTBETCTBHH CO
ctarber 78 a) CornamieHus o rapaHTUsX.

1i1) Onucanne Macmitaba omepanui Jis KaXJIOTO MeCTa HaXOXJICHUS, WMEIOIIETo
OTHOUICHUE K IeATEIbHOCTH, YKazaHHOU B [Ipunoxxenun I k Hacrosemy IIpoTokony,
KOrJla OHa CBfA3aHAa C OMNEpALMsIMH, KacalOIIMMUCS SACPHOrO TOIUIMBHOTO LIMKIA B
T'H5I10.

iv) WNudopmaruio, yka3pIBarOIIyI0 MECTO HAXOXKIECHUS U IKCILTyaTalMOHHOE COCTOSHHE
YPaHOBBIX PYJAHUKOB M OOOTAaTHTEIHHBIX YCTAHOBOK M TOPHEBBIX OOOTATHUTEIHHBIX
ycraHoBok B CoemuHeHHOM KoponeBCTBE, KOTOPHIE YYaCTBYIOT B MPOM3BOJICTBE IS
I'HAO, a Takke 0 CyIIECTBYIOIIEM T'OJI0BOM 00BEME MPOU3BOJICTBA TAKUX PYTHUKOB
u oboratutenbHbIX ycTaHoBOK it [HSO. Coo0IecTBo NMpeaocTaBIseT 1Mo 3ampocy
ATreHTCTBa JTaHHBIE O CYIIECTBYIOIIEM TOJIOBOM 00beMe mpousBoxactBa st [HAO
OTJICNIBHOTO PYJHUKA WM OOOTaTHUTENhHOW YCTaHOBKH. lIpejmocraBieHHe 3TOWM
nH(pOopMaIH He TpeOyeT BEJACHHUS MOJIPOOHOTO yUeTa ISPHOTO MaTepuaa.

V) I/IH(I)OpMaL[I/IIO OTHOCHUTCJIBHO HCXOAHOI'0 Marcepuajia, KOTOpBIﬁ €€ HE OOCTUr
COCTaBa M YUCTOTBI, KOTOPBIC ACJIAIOT €ro NpUroAHbIM JIA U3rOTOBJICHHUA TOIIJIMBA
MW U30TOITHOI'O O6OFaH_[CHI/ISI, BKJIFOYAIOIIYTO:

a) KOJIMYECTBA, XUMUYECKUN COCTaB U MYHKT Ha3HAUCHUSI KaXKI0U DKCIIOPTHOU
noctaBku u3 Coeauaennoro Koponerctea B 'HAO BHe CoobmiecTBa Takoro
MaTrepHuania B KOJTUYECTBaX, MPEBBIIIAIONINX:



vi)

vii)

1) ACCATbL MCTPUUYCCKUX TOHH YypaHa, WIHW I TOCJICAO0BATCIbHBIX
OKCIIOPTHBIX IMMOCTABOK YypaHa M3 COC,Z[I/IHCHHOI‘O KOpOJ’IeBCTBa B OAHO
n TO XK€ FH}{O, Kaxxaasd M3 KOTOPBIX MCHCC NCCATH MCTPUUCCKUX
TOHH, HO CyMMa KOTOPBIX IMPECBBIIIACT ACCATb MCTPUUCCKHUX TOHH B
TCUYCHHUC roaa,

2) ABalaTb MCTPHUYCCKHUX TOHH TOpUA, WINW IJId TOCJICAO0BATCIbHBIX
OKCIIOPTHBIX ITOCTABOK TOPUSA U3 COC,Z[I/IHGHHOI‘O KOpOJ’IeBCTBa B OAHO
n TO XKE FH}IO, Kaxxaas U3 KOTOPBIX MCHCC ABAAIIaTU MCTPUUYCCKUX
TOHH, HO CYMMa KOTOPLIX NPCBLIMIACT ABAANAThL MCTPUUCCKUX TOHH B
TCUYCHHUC roaa,

b) KOJIMYECTBAa, XUMUYECKUNA COCTaB, MECTO HAXOXJICHUS B HACTOSIIEEC BpEeMs U
UCIIOJIb30BAHUE WIHM MPEANOIaraeMoe HCIONb30BAHUE KAXKIO0M HMIOPTHOU
noctaBku B CoeaunenHoe Koponescto u3 ['HAO BHe CooOrmiectBa Takoro
MaTrepHuaia B KOJTUYECTBaX, MPEBbIAIOIINX:

1) ACCATbL MCTPUUYCCKUX TOHH YypaHa, WIHW I TOCJICA0BATCIbHBIX
HUMIIOPTHBIX MOCTABOK ypaHa B COG,I[I/IHGHHOC KOpOJ’ICBCTBO, Kaxjaasa
N3 KOTOPBIX MCHCC ACCATH MCTPUYCCKUX TOHH, HO CyMMa KOTOPBIX
MPEBLIITACT ACCATH MCTPUYCCKUX TOHH B TCUCHHUC I'OJ1a,

2) ABalaTb MCTPHUYCCKUX TOHH TOpUA, WINW IJId TOCJICAO0BATCIBbHBIX
HUMIIOPTHBIX MOCTAaBOK TOpHA B COC,I[I/IHGHHOC KOpOHGBCTBO, Kaxaas
M3 KOTOPBIX MCHEC ABAAIIAaTU MCTPUUCCKUX TOHH, HO CyMMa KOTOPBIX
MPEBLIIACT ABAAUATL METPUICCKUX TOHH B TCUCHUC I'OJia,

npu TOM I[MOHHMMAHWUH, UYTO TMPECACTABJICHUC I/IH(I)OpMaL[I/II/I O TaKOM MaTtcpuale,
MNpeAHA3HAUYCHHOM [JISI HCAACPHOI'0 MCIOJIb30BAHUA, IMOCJIC TOrO KaK OH JOCTUTHET
OKOHYATEIHLHOMN (bOpMLI CBOCTO HCAACPHOTO UCIIOJIB30BaHUA, HC Tpe6yeTc51.

a) Wndopmanuio OTHOCHTENBFHO KOJIMYECTB, BUAOB HCIIOJNB30BAaHHUA M MECT
HaXOKACHUS SICPHOTO MaTepuaya, OCBOOOXKAEHHOTO OT TapaHTHH B
COOTBETCTBMH c0 crarbel 37 CornameHuss O TapaHTUSX, KOTOPBIN
oOpabatbiBaercs win uctonbssyercs 11t [HAO;

b) MHQOPMAIIMIO OTHOCUTENBHO KOJIHYECTB (KOTOpas MOXKET UMETb (QopMmy
OLIEHOK) W BHUJOB HCIIOJBb30BAaHUS B KaKJIOM MeECTE HAaXOXACHUS SIEPHOTO
Marepuaia, 0CBOOOKICHHOTO OT TapaHTHI B COOTBETCTBUHU CO cTaThel 36 b)
Cornamenusi 0 TrapaHTUsX, HO €Ille HE HaXOISAIIErocsi B OKOHYATEIbHOU
(dbopMme AN HESAEPHOTO HCIMOJB30BaHUS, B KOJIMYECTBAX, IMPEBBIMIAIOIINX
yKka3aHHbIe B craThe 37 Coriamenus o TapaHTHsIX, KOTOPBIA oOpadaTbiBaeTcs
win ucnons3yerca aiust THAO. [lpenoctaBnenue sTol mHpOpMauuu He
TpeOyeT BeJieHns1 MOAPOOHOT0 yueTa AAepHOro MaTepuana.

Wudopmanuio OTHOCHTEIBHO MeCTa HAXOXKICHUS WM JaubHeimed o0padoTku
OTXOJIOB CPEIHEr0 WJIH BBICOKOTO YPOBHSA AKTUBHOCTH, COAEPXKAIUX IUTYyTOHUH,
BBICOKOOOOTAIIEHHBI ypaH WM ypaH-233, B OTHOLICHHH KOTOPBIX IPUMEHEHHE
rapaHtuii OBUIO MpeKpalleHO B COOTBETCTBMM co cTarbeil 11 Cornamenus o
rapanrtusx, Koropsle 0pun nmnopruposansl 3 ['HAO Bae CooOriecTBa Wi JOTKHBL
OBITh SKCIIOPTHPOBAHKI B HETO. J[J1s eTM TaHHOTO MyHKTA “NanbHelmas oopaboTka”
HE BKJIIOYAET MEepEeyNakoBKy OTXOJOB MM MX AajbHElIIee KOHANLIMOHUPOBAHNE, HE
MpelycMaTpHUBAalOIlee pa3AeIeHIs JIEMEHTOB, ISl XpaHEHUS WM 3aXOPOHEHMS.



viii))  Cregyrouryto nH(OOPMAIUIO OTHOCUTEIHHO COTJIACOBAHHOTO 000y IOBaHUS U
HesJICPHOTO MaTepuana, nepeunciieHHbix B [Ipunoxennn I1:

a) o Kaxaoil skcrnoptHoi moctaBke u3 CoeaunenHoro Koponesctsa B 'HAO
BHe CooOmecTBa Takoro OOOPYAOBaHUS W Marepuaia: UIACHTH(HKAIus,
KOJMYECTBO, MECTO IIPEANOoiaraéMoro HCIOJb30BaHUs B TOCYJapCTBe-
MoJiyyaresie M JaTra WiId B COOTBETCTBYIOUIMX CIy4yasx Oxujaemas aara
SKCIOPTHOM MOCTaBKH;

b) 0 KOHKPETHOMY 3ampocy AreHTcTBa mnoaTBepxkiacHue CoeauHeHHBIM
KoponeBcTBOM  Kak  MMIIOPTUPYIOIIMM — TOCYJapCTBOM  WH(OpPMAIIHH,
npenocraBneHHol  ArentctBy [HSIO Bae CooOmiecTBa OTHOCHUTEIHHO
SKCIIOPTHOW TOCTAaBKH TaKOTO 00OpyJoBaHWs M Marepuaia B CoeIMHEHHOE
Koponesctgo.

1X) OOmue mnaHel Ha TPEICTOSIINNA JCCATUICTHUN IMEPHOJl, UMEIOIINE OTHOIIECHUE K
Pa3BUTHUIO TPaXJTAHCKOTO SIJCPHOTO TOIUIMBHOTO IMKJIA (BKItOYas TUIAHUPYEMbIS
OTHOCSIIMECS K SACPHOMY TOIUIMBHOMY ULHMKIY Hay4HO-HCCIEIOBATEIbCKUE U
OTIBITHO-KOHCTPYKTOPCKHE PAa0OTHI), KOTJa OHU YTBEPIKICHBI COOTBETCTBYIOIUMH
KOMIIeTeHTHbIMU opranamu B CoeaunenHoM KoposneBctie.

CoenunenHoe KoponeBcTBO mpuiaraer Bce pa3yMHBIE YCHJIHS, C T€M YTOOBI MPEIOCTaBUTD
AreHTCTBY oOmiee omucaHue # HMHQOPMAIMIO, YKa3bIBAIOIIYI0 MECTO MpPOBEICHHS
OTHOCSINIMXCS K SAEPHOMY TOIUIMBHOMY LHKIY HAay4YHO-HCCIIEIOBATEIbCKUX M OIBITHO-
KOHCTPYKTOPCKHX paboT, KOTOphle KOHKPETHO OTHOCITCA K OOOTalleHuio, mepepaboTke
SIIEPHOTO TOIUIMBA MJIM K 00pabOTKE OTXOIOB CPEJHETO WIIM BBICOKOTO YPOBHS aKTHBHOCTH,
colepKaluluX  IUIyTOHUH, BBICOKOOOOTaIlEHHBIM ypaH wiM  ypaH-233, KOTOpbIe
ocymecTBIsoTes Tae-m60o B CoennHenHoM KoposeBcTBe, HO KOTOpbIe HE (PMHAHCHPYIOTCS,
HE TOJIYYMJIM KOHKPETHOTO pa3pelleHHs WIM He KOHTpoJupyroTcss CoeauHEHHBIM
KoponesctBoM, mnum He ocymectBistorcs oT uMmeHH CoennHenHoro KoponeecTtBa u
ocymecTBIsIoTcs B cotpynuauuectse ¢ [HAO, unu mHBIM 00pa3oM HMMEIOT OTHOLICHHE K
Hemy. Jlns menu manHoro myHkra "oOpaboTKa" OTXOIOB CPEAHEr0 MM BBICOKOTO YPOBHS
AKTUBHOCTH HE BKJIIOYAET IIEPEyNaKOBKY OTXOJOB WIM HUX KOHAMIHMOHMPOBAHHE, HE
IpeycMaTpHUBAIOIIEe PA3ACIEHHS SIEMEHTOB, U XpaHEHHS WU 3aXOpPOHEHMS.

I[To 3ampocy ArentctBa Coemunennoe KopomneBctBo wmm  CooOmiecTBo, wWin B
COOTBETCTBYIOIIMX CIIydasx 00a COBMECTHO JAIOT YTOYHCHHS WM Pa3bSICHEHUS 00O
uH(pOpPMAIUH, MPEIOCTABICHHOW B COOTBETCTBUHU C HACTOAIICH CTaTheil, B TOW CTEIICHU, B
KOTOpPOH OHA UMEET OTHOLICHUE K LEIN rapaHTHil.

Cratpa 3

CoenuaenHoe KoponeBcTBO Wi B COOTBETCTBYIONIHNX cirydasx CooOIIEeCTBO MPe0CTaBIsSeT
ArentctBy B TeueHue 180 mHelt mocie BeTyruieHHss B cuily Hactosimero IIporokona
MH(OPMAINIO, 0 KOTOPOH TOBOPUTCS B CTaThe 2.a. 1), iii), iv), vi) 1 iX) u B cTaThe 2.b.

CoenunenHoe KoposeBcTBO mii B COOTBETCTBYIOIUX cirydyasx CooOIiecTBO MpeaoCcTaBisieT
ATEHTCTBY 10 15 Masi KaXIOTO roja OOHOBJIECHHYIO MH()OPMAIHIO, O KOTOPOH TOBOPUTCS B
MyHKTE a. BBIIIE, 32 MEPHOJ], OXBATHIBAIOIINN MPEAIIECTBYIOMUN KaleHAapHelid rog. Ecnu
panee mpenocTaBlieHHass HHpopManus octanack 6e3 m3menenunit, CoequaenHoe KoponeBctBo
WU, B COOTBETCTBYIOMIKX ciaydasx CooOmecTBO yBeIOMIISIET 00 3TOM.

Coo0miecTBO mpegocTaBiasieT ATEHTCTBY A0 15Mas — KakAoro roja HWH(QOpMAIHIO,
OTIPEJICJICHHYIO B CTAaThe 2.a.V), 3@ MIEPHO/, OXBATHIBAIOIINH MTPEIIIECTBYIOMINN KaleHAapHbIA
rof.



CoenunenHoe KoponeBcTBO eXeKBapTaJbHO NPEAOCTaBIsieT ATrEHTCTBY HH(POpMAIHIO,
OTpelieNICHHYI0 B cTaThe 2.a.viii) a). OTa wuHOpManMs MNPENOCTaBIACTCS B TEUCHHE
HIECTHIECSTH AHEH MOce OKOHYaHUs KaXKJ0ro KBapTaa.

CoobmectBo u CoenuneHnHoe KoponeBcTBO mNpenocTaBisiioT ATreHTCTBY HH(DOpMAIHIO,
OTIpe/ICTICHHYIO B CcTaThe 2.a.vii), 3a 180 mHEH 10 OCYyIIECTBICHUS NANbHEUIIeH 00paboTKY, 1
no 15 mast xaxmoro roma wHQOpPMANUI0 00 WM3MEHEHUSX MECT HAaXOXJICHHs 3a IEPHUOI,
OXBaTHIBAIOIININ MPE/IIICCTBYIOIINH KaleHIaPHEIH TOI.

CoenunenHoe KoponeBcTBO M ATreHTCTBO JOroBapuBAalOTCS O BpPEMEHH U YacToTe
npeaocTaBiIeHrs HHpopMaIy, ONpeAeTICHHON B cTaThe 2.a.11).

CoenunenHoe KopomneBcTBo mpenocTaBisieT ATEHTCTBY HH(OpPMALHMIO, ONpPEICICHHYIO B
cTathe 2.a.viii) b), B TeUeHHE MIECTUIECITH AHEH MOCe MOCTYIUIEHHUS 3ampoca OT ATeHTCTBA.

JOHNOJIHUTEJIGHBIN JOCTYIT

Cratbs 4

Hwmxecnemyromee NpUMEHSETCS B CBSI3M C OCYIIECTBICHHEM JIOMOJHHUTEIHHOTO MJOCTYyNa B
COOTBETCTBHUU CO cTaThel 5 Hacrosiero [Tporokona:

ATEHTCTBO HE CTaBUT IIeTT MEXaHUCTHUYCCKH MM CUCTEMATHUYECKH TPOBEPSITh HHPOPMAIIHIO,
0 KOTOPO¥ TOBOPHUTCS B CTaThe 2, OHAKO ATEHTCTBO UMEET JOCTYII K:

1) MoO00My MeECTy HaxOXICHHs, O KOTOPOM TOBOPUTCS B cTaThe S5.a. 1), ii) wiu b., B
LEJISIX PeIIeHHs] BOIPOca, CBA3aHHOTO C MPaBHJIBHOCTBHIO M MOJIHOTOW WHGpOpPMAaLUH,
MPEJOCTaBICHHOM B COOTBETCTBHM CO CTaTbel 2, WIM B LENIX YCTpaHEHHUS
HECOOTBETCTBUS, CBSI3aHHOTO C 3TOH HH(oOpManued, WIM B LENIX MOBBIIICHUS
JNEWCTBEHHOCTH WM S(QQEKTHBHOCTH TapaHTHUH Ha yCTAHOBKAaxX HJIM YacTAX 3THX
ycraHoBOK B CoeanHeHHOM KoponeBcTBe, yKa3aHHBIX B COOTBETCTBHH CO
ctarbedd 78 a) CornarieHus o rapaHTHsIX;

ii) M000My MECTy HaXOXICHHs, O KOTOPOM TOBOPHTCS B CTaThe 5.C., B TEX CIIydasX,
KOT/Ia TaKol JOCTYI OyJeT CIOCOOCTBOBATH PACIIMPEHHUIO BO3MOXKHOCTH ATEHTCTBA
00HapYyXKUBATh HE3ASBICHHBINA SICPHBIA MaTepual u aesTenbHocTh B HAO;

iii) M000MY MECTY HaxXOKAEHHs, O KOTOPOM TOBOPHUTCA B CTaThe S.a. iii), B TOW CTENEHH,
B KOTOPO#l 3TO HEOOXOOMMO ATEHTCTBY AJISl MOATBEPXKACHUS UL LieJIeH rapaHTHi
3asBieHus1 Cooll1ecTBa 0 cTaTyce YCTAaHOBKH MJIM €€ YacTH, KOTopasi Obula yKa3aHa B
COOTBETCTBHUHM cO cTaTbed 78 a) CornameHus O TapaHTHAX, Kak CHATasg C
9KCIUTyaTallH.

1) 3a HMCKIIOUYEHHEM CIydaeB, YKa3aHHBIX B ITyHKTE ii) HMXe, ATEHTCTBO HAaIlpaBIseT
CoennnenHoMy KoposieBCTBY WIIN B ciy4yae AOCTyIa B COOTBETCTBHHM CO CTaThel 5.a.,
WIA WHBIM O0pa3oM CBS3aHHOTO C SAEpPHBIM MarepuaioM, CoequHEHHOMY
KoponesctBy u CooO1iecTBy, npeaBapuTeNsHOE YBEAOMICHHE O JOCTYIIE 10 KpaiHen
Mepe 3a 24 gaca;

i) B OTHOIICHMHM [JOCTyla K JHOOOMY MECTy HaxOXICHHS, OINpEACICHHOMY B
COOTBETCTBHHU CO CTaThel 2, HA TUIOMIAJIKE, KOTOPBIA 3aNpaliuBacTcs B COYCTAHUH C
MOCEIICHUSIMA JIJISI TPOBEPKU MHMOPMAIIMK O KOHCTPYKIIUHM WIIM C HHCTICKIUAMU IS
CHCUUABHBIX TeNiell WM OOBIYHBIMH HMHCICKIMAMH Ha O3TOW IJIOMIAJKE, CPOK
MPEBAPUTETHHOTO YBEAOMIICHHS, €CJIM ATEHTCTBO 00paIlaeTcs ¢ 3apocoM 00 3ToMm,
COCTaBISICT, MO KpailHeH Mepe, JBa Yaca, OJHAKO B HCKIIOYUTEIHHBIX
00CTOSITENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB.



HpCI[BapI/ITCJ'ILHOG YBCAOMJICHHUC HAIIPpaBIACTCd B NMHUCBMCHHOM BHJAC, U B HCM KOHKPCTHO
YKa3bIBAOTC MPUYUHBI JOCTYyIIA U ACATCIBHOCTb, KOTOpAad AOJIKHA OBITh OCYIICCTBJICHA BO
BpPEMs TaKOT'O AJOCTYyIIaA.

B cnywae Bompoca WiIM HECOOTBETCTBHS ATEHTCTBO IpenocTaBisieT CoearMHEHHOMY
KoponescTtBy 1 B cooTBeTcTBYIOIHX ciaydasx CooOuiecTBy BO3MOXKHOCTh aTh Pa3bsiCHEHUE
M CIOCOOCTBOBATH PEIICHHUIO 3TOTO BONPOCA WM YCTPAHEHHIO 3TOTO HECOOTBETCTBUS. Takas
BO3MOXXHOCTh OYyJeT NMPEeIOCTaBIIATHCS A0 HAlpaBlICHHs 3ampoca O JOCTYIE, €CIU TOJBKO
ATEHTCTBO HE COUTET, UTO 3aJepKKa B MPEIOCTABICHUH TOCTYIA, BO3MOYKHO, HAHECET yIiepo
LEeNM, C KOTOPOH 3ampamiuBaeTcsi 3TOT AOCTyN. B nrobom ciydae ATeHTCTBO HE JAefacT
KaKMX-THOO BBIBOZOB B OTHOIICHHWH BOMpOCa MM HECOOTBETCTBHS IO TEX MOp, IOKa
CoenunenHomy KoponeBcTBy He OyneT mpegocTaBieHa Takasi BO3MOKHOCTD.

Ecm ¢ COGI[I/IHCHHBIM KOpOHCBCTBOM HC HOOCTHUTHYTO HHOH AOTOBOPCHHOCTH, OOCTYI
OCYHICCTBJIACTCA TOJIBKO B TCUCHUC OOBIYHOIO pa6oqer0 JHA.

CoenunaenHoe KoposeBcTBO Wiu ISl TOCTyIa B COOTBETCTBHU CO CTaThei 5.a., MM WHBIM
00pa3oM CBsI3aHHOTO ¢ spepHbIM MatepuanioMm, CoenuaenHoe KoposieBctBo u Coo01iecTBo
UMEIOT TIPaBO HA COMPOBOXJCHUE WHCICKTOPOB ATEHTCTBA BO BpeMs UX JOCTyNa
npencrasutensmu  CoenuHeHHoro KoponeBcTBa W B COOTBETCTBYKOIIMX — CITydasix
uHcnekTopamu  CooOlecTBa MPU  YCIOBUH, YTO OTO HE 3aJIEPKUBACT BBITOJIHEHUC
WHCIICKTOPaMH CBOMX (DYHKITUI WM HHBIM 00pa30M HE MPEIATCTBYET 3TOMY.

Cratpg 5

Coennnennoe KoponeBcTBo npegocTaBisieT ATEHTCTBY JOCTYII K:

a.

1) mr0060oMy MecTy B ycTaHOBKe miu ee yacti B CoenunenHoM KoposneBcTBe, yka3aHHOM B
COOTBETCTBHU CO cTaThei 78 a) CornameHus o rapaHTHsX;

il)  mM0O6OMy MECTy HaXOXKJCHUS, ONPEACICHHOMY B COOTBETCTBHH CO CTaThel 2.a.1v)-vii);

iii) 000 CHATOH € AKCIUTyaTallMd YCTAHOBKE MJIM YaCTH 3TOH yCTaHOBKH, YKA3aHHOH B
COOTBETCTBHH CO cTaThell 78 a) CornameHus o rapaHTHAX.

Jlrobomy MecTy HaxoxaeHws, onpeneneHHomMy CoenuHeHHbIM  KoponeBcTBoM B
COOTBETCTBHHM CO CTaTheil 2.a.1), crarbel 2.a.iii), craThei 2.a.viii) b) wmmm craTheii 2.b.,
MOMHMO TE€X, O KOTOpPHIX TOBOPUTCS B IyHKTE a.0) BBINIC, NPU YCIOBUH, 4YTO, CCIH
CoenunenHoe KoponeBCTBO He WMeET BO3MOXKHOCTH MPEIOCTaBUTh TaKOH JIOCTYIL,
Coenuaennoe KoposneBCTBO mpuiiaraeT BCE pa3yMHBIC YCHIIMS I HE3aMeMTUTESILHOTO
YIOBJICTBOPEHUS TPeOOBaHUI ATEHTCTBA C MOMOIIIBIO HHBIX CPEJICTB.

.H}O60My MCCTY HAaXO0XACHUS, OMPCACICHHOMY AFeHTCTBOM, IIOMHMO TC€X MECT HAXOXICHHU,
O KOTOPBIX TOBOPUTCS B IIYHKTAax a. U b. BBIIIIC, B CIIAX 0T60pa Hp06 OKp}I')KaIOH_ICﬁ Cpcabl B
KOHKPETHOM MECTC HAXOXIACHHUA TIpU YCJIOBHUHU, YTO CCJIHA COCI[I/IHCHHOC KOpOHCBCTBO HC
HUMCECT BO3MOXKXHOCTU MNPCAOCTABUTH TaKOH AOCTYII, COCI[I/IHCHHOC KOpOJ’ICBCTBO nmpujiiaract
BCC pasyMHBIC YCHUJIUA IJId HC3aMCIJIMTCIIBHOI'O YAOBJICTBOPCHUA TpC6OBaHI/Iﬁ ArcHTCTBA B
IMpUWIICKAIIUX MECTaX HAXOKACHUA UK C TIOMOIIBIO UHBIX CPCACTB.

Cratpdg 6

HpI/I OCYHICCTBJICHUU CTATbU 5 ATEeHTCTBO MOXKET BBINOJIHATE CJICAYIOIHNEC BUAbI ACATCIIBHOCTH!

a.

B oTHOmeHnU J0CTyna B COOTBETCTBUM CO CTaThel 5.a.1) WiM iii): BU3yalbHOE HAOIIOACHHE;
oTOOp mpoO OKpyXKarolled cpeapl;  HCIONb30BAHUE YCTPOWCTB MJsl OOHapyKEHUS H
M3MEpEHHs paaualuy; OIleYaThiBAaHUE M TPHUMEHEHHWE APYIHX HICHTUQUIHUPYIOUIHNX |
VKa3bpIBAIOIIMX Ha BMEIIATENBCTBO YCTPOWCTB, ONPEACICHHBIX B JIOMOJHUTEIBHBIX



MOJIOKEHUSIX; M TPUMEHEHHE APYTHX OOBEKTUBHBIX MEp, TEXHHYECKas OCYIIeCTBUMOCTD
KOTOPBIX OblIa TOATBEP)KACHA W HCIONb30BaHHE KOTOPBIX ObLIO coriacoBano CoBeTOM
yhnpaBisilomux (B JanpHeiimieM uMmenyeMmbiM "CoBeToM") W TOCIIE KOHCYJIbTALUH MEXIY
ArentctBoM, CoobmectBom 1 CoenuHeHHBIM KoponeBcTBoMm.

b. B ortHOmeHNMM AocTyma B COOTBETCTBHHM CO CTaThel 5.a.i1): BU3yaidbHOE HAOIIOICHUE;
MOJICUET YYETHBIX EIMHUIL SJICPHOTO MaTepraia, Hepa3pyllaloline u3MepeHus U 0TOop mpoo;
UCIIOJIb30BaHHUE YCTPOMCTB U OOHAPY)KEHWS U HM3MEPCHUS Pajfiallii;, U3yUCHUE YUEeTHBIX
JIOKYMEHTOB, KacaroluXcs KOJNUYECTBa, IPOUCXOXKICHHS U pa3MeIlleHus MaTeprana; oToop
npo0d OKpyXKarollel cpelbl; W TNPUMEHEHHE JPYruX OOBEKTHBHBIX Mep, TEXHHUYEeCKas
OCYIIIECTBUMOCTh KOTOPBHIX OblIa TIOATBEPXKACHA U HCIOJIB30BAHUE KOTOPBIX OBLIO
cornmacoBano CoBeTOM M TIOCNIE KOHCYJNbTaMA MeXay AreHtcTBoM, CooOmectBoM U
CoemunennasiM KoponeBcTBoM.

c. B orHomeHnu noctyma B COOTBETCTBHU CO cTaThel 5.b.: BH3yalbHOE HaOIOAEHHUE; OTOOD
npo0 OKpY)KaloLIeH Cpeabl; UCIOJIB30BAaHUE YCTPOMCTB sl OOHAPYKEHUS U W3MEPEHHS
paauanyy; U3ydeHUE KacalOUIMXCs TapaHTUH NMPOW3BOICTBEHHBIX W OTTPY30UHBIX YUYETHBIX
JOKYMEHTOB; W TIPHUMEHEHHE IPYTuX OOBEKTHBHBIX MeEp, TEXHHYECKas OCYLIECTBUMOCTb
KOTOpPBbIX ObUIa MOATBEP)KICHA M HCIIONB30BAHUE KOTOPHIX ObLIO cormacoBaHo COBETOM H
NOCENYIONMX KOHCYyNbTaluid Mexay AreHtctBoM, CoenmneHHbIM KoponeBcTBOoM U B
COOTBETCTBYIOIIUX cirydasx CooOIecTBOM.

d. B oTHOImMEHNN q0CTyIIa B COOTBETCTBUHU CO CTaThel 5.c. 0TOOP MPpoO OKPY’KAIOIICH CpeIbl U B
ClIy4ae, eClM pe3yNbTaThl HE TO3BOJISIOT PEUINTh BOIMPOC WIIM YCTPAHUTh HECOOTBETCTBHE B
MEeCTe HaxOXJEHHS, OIPEIeIeHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaTbew S.c.,
WCIIOJIB30BAaHME B 3TOM MECTE€ HAXOXJCHHS BH3YaIbHOTO HAONIONEHHS, YCTPOWCTB IS
oOHapy)XeHHd W W3MEPEHUs paJualdd ¥ T[PUMEHEHHE 110 COTJACOBAHUIO MEXIY
CoemunenasM KoposieBCTBOM M B COOTBETCTBYIONUX Cirydasx CooOmecTBoM U ATEHTCTBOM
JIPYTUX OOBEKTHBHBIX MEP.

Cratbs 7

a. ITo mpocsbe CoemmnenHoro KopomnesctBa CoemmaernHoe KoponeBcTBO M ATEHTCTBO
JIOTOBaPHUBAIOTCS B OTHOIICHUH PETYIMPYEMOTo JIOCTYyIa B paMKax Hacrosmiero [IpoTokona c
HENBI0  MPEJOTBPAICHUST PACKPBITHS YyBCTBUTEIBHOH C TOYKH 3PEHHS  SIIEPHOTO
pacrnpocTpaHeHus WHGOPMAIMK, BBIMOJIHEHUS TpeOOBaHUH 0€30MacHOCTH WM (pU3HUECKOi
3alIUTHl WU C LENbI0 00ECIeUeHHsI 3allUThl HAXOASAIICHCs B YaCTHOW COOCTBEHHOCTH HIIH
KOMMEPUYECKH YyBCTBHUTENbHOUW wH(MopManuu. Takue JOTOBOPEHHOCTH HE MPEMSATCTBYIOT
ATEHTCTBY OCYIICCTBIIATH JAEATEILHOCTh, KOTOpasl SBISETCS HEOOXOMUMOH ISl peIleHHUS
T000TO BOIMPOCA, OTHOCSIIETOCS K MPaBWJIBHOCTH W TIOJHOTE HH(POPMALMHU, O KOTOPOM
TOBOPUTCS B CTaThe 2, WM YCTPAHEHUS] HECOOTBETCTBHS, OTHOCSIIIETOCs K dTOH HH(pOpMAInH.

b. CoenunenHoe KopomeBcTBO MOXKET MpH TPEAOCTABICHUH HHPOpPMANUH, O KOTOPOM
TOBOPUTCA B CTaThe 2, MHPOPMUPOBATh ATEHTCTBO O MECTax Ha IJIOLIAJKE WM B MECTE
HaXO0KJI€HUS, Ha KOTOPBIX MOXKET MPUMEHATHCS PEryIMpPyEMBbI TOCTYTI.

c. Jlo BCTyIUIEHUS B CHUTY JIFOOBIX HEOOXOMUMEBIX JlOTIONHUTENBHBIX MmooxkeHui CoequHeHHOE
KoponeBcTBO MOXeT TpHOECTHYTh K PETYIHPYEMOMY JIOCTYIly B COOTBETCTBUH C
TTOJIOKEHUSMH ITyHKTA a. BBIIIIE.

Cratbs 8

Hwuuro B mHacrosmem [Iporokxone He mpemsitctByer CoennHeHHOMY KoponeBCTBY mpemocTaBIsThH
ATEHTCTBY JOCTYI K MECTaM HAaXOXXICHHS B IOTOJHEHHE K TEM, O KOTOPHIX TOBOPUTCS B CTAThAX 5
19, Wi TpocuTh ATEHTCTBO O MPOBEIACHHH [EATENIBHOCTH IO MPOBEPKE B KOHKPETHOM MeECTe
HaXOXKJIEHUS. ATEHTCTBO He3aMeIJIMTENFHO MPUIIaraeT BCe pa3yMHBIE YCHIIHS ISl OCYIIECTBICHHUS
JIEHCTBUN B COOTBETCTBHH C TaKOU IMPOCHOOH.



Cratpg 9

Coenunennoe KoponeBcTBo mpenocTaBisgeT ATEHTCTBY JOCTYH K MeECTaM — HaXO)KJEHUS,
OTpeieIeHHBIM ATEHTCTBOM Ui O0TOOpa Mpo0 OKpYKAIOLIeH cpelpl Ha OOIIMPHOW TEPpUTOPHUH,
KOTJa Takoi AocTyn OyneT crnocoOCTBOBATh PACIIUPEHHIO BO3MOKHOCTH ATEHTCTBA OOHapy>KUBAaTh
HE3asBJICHHYIO AfepHyto AedarenbHocTs B 'HAO, npu ycnosun, uro ecnun Coenunennoe KoponeBcTBo
HE MMEET BO3MOYKHOCTH MPEJOCTABUTH TAKOW JOCTYI, TO OHO NMPHJIaraeT BCE pasyMHBIC YCUIHS JUIS
YIOBIETBOPEHUSI TpeOOBaHUI ATCHTCTBAa B JIbTEPHATHBHBIX MECTaxX HAaXOXIEHHsS. ATEHTCTBO HE
3ampamuBaeT TakoM JOCTyH OO TeX IOop, MoKa oTOOp Hpo0 OKpyKarouieid cpeabl Ha OOUIMPHOMN
TEPPUTOPUH U TIPOLEIypPHBIE MEpPbI Ul €ro NpoBeleHHs He oJo0peHsl CoBeTOM M HE MPOBEICHBI
KOHCYJIbTallUU MEXTy AreHTcTBOM U CoennHeHHBIM KoposieBcTBOM.

Cratbsa 10
a. ArentctBo uH(popmupyer CoeanHerHHoe KOpOneBCTBO M B COOTBETCTBYIOIIUX CIydasx
Coo0111€eCcTBO 0:
1) JICSITENIBHOCTH, OCYILECTBJICHHOW B paMkax HacTosmiero IIpoTokona, BKItoYas

JEATEILHOCTh B OTHOIICHWHW JIIOOBIX BOMPOCOB WJIM HECOOTBETCTBUH, KOTOpHIC
ArentcTBO 10Beno a0 cBeaeHus CoenquHeHHOro KoponeBcTBa U B COOTBETCTBYIOLIUX
ciydasx CooOmiectBa, B TMpeaenax IISCTHIASCATH JHEH IOCIE OCYIICCTBICHUS
ATEHTCTBOM 3TOH JIEATEIHLHOCTH.

ii) Pesynprarax mesTENbHOCTH B OTHOIICHWU JIFOOBIX BOIMPOCOB WU HECOOTBETCTBUH,
KOTOpble ATeHTCTBO joBeno 10 cBeaeHuss CoeguHenHoro KoponeBctBa u B
coOoTBeTCTByIOIMX ciydasx CooOmiecTBa MO BO3MOXKHOCTH CKOpee, HO B JIFOOOM
clydyae B TCUCHHE TPUALATH THEU MOCIIE MONTyYeHUs] ATEHTCTBOM ATHX PE3yJIbTATOB.

b. ArenrctBo unpopmupyer Coemunernoe KoponeBctBo u Coo0IIecTBO 0 BBIBOJIaX, KOTOPEIC
OHO CJIeNajio B pe3ybTaTe CBOCU AESITENbHOCTH B COOTBETCTBUM C HACTOSIIMM [IpoTOoKOIOM.
Takue BBIBOJBI PEAOCTABISAIOTCS €XKETOHO.

HABHAYEHUWE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanbublii aupextop yBeaomisieT CoobmectBo u Coenunennoe KoponeBctBo 06
yrBepskaeHnd CoBETOM JI000T0 JODKHOCTHOTO JMIa ATEHTCTBA B KauecTBe
uHcnekTopa no rapantusaM. Ecimm CoobmectBo nnn CoennHenHoe KopomneBcTBo He
u3BemaeT [eHepaJbHOrO IUPEKTOpa O CBOEM OTKJIOHEHHH TAaKOTrO JIOJKHOCTHOTO
nuna kak uHcnektopa mis CoeauneHHoro KoposeBcTBa B TeueHHE TpeX MeECSIEB
Mocje MONyYeHUsl yBeJOMIICHUSI 00 yTBepxaeHUH COBETOM, HHCIEKTOP, O KOTOPOM
TakuM obpazom yBenomiensl CoobmectBo u CoennHennoe KoposeBcTBo, cuntaercs
HazHadeHHbIM B CoenquHeHHoe KoposeBcTBo;

ii) l'enepanbHBI  MUpEKTOp, JCWCTBYS B OTBET Ha mnpockOy CooOmiecTBa WU
Coenunennoro KopoieBcTBa, WM 0 COOCTBEHHOW WHUIIMATUBE, HE3aMEITUTEIILHO
unpopmupyet CoobmiectBo u CoenuHeHHoe KopoieBcTBO 00 OT3bIBE Ha3HAUCHUS
M000ro  JODKHOCTHOTO JIMIa B KadecTBe uHcHekrtopa il CoeAMHEHHOTO
Koponesctaa.

b. VYBenomiieHHE, O KOTOPOM TOBOPUTCS B TYHKTE a. BBINIE, CYHMTACTCS MOIyYCHHBIM
Coo6mmectBom u CoenuHeHHbIM KOposieBCTBOM 4epe3 ceMb JHEH MOocie NaThl HAlpaBICHHS
ArentctBoM Takoro yeemomieHus CoobmectBy u CoennHenHomy KoponeBcTBY 3aka3HOM
KOPPECHOHICHIINCH.



BU3bI
Cratbsa 12

COC,Z[I/IHGHHOG KOpOHeBCTBO B TCYCHUC OJHOTO MECAla IOCJIC IOJY4YCHHUS 3alpoca 00 9TOM,
npeaAOCTaBIACT YKAa3aHHOMY B TaKOM 3alpoCC HA3HAUCHHOMY HWHCICKTOPY COOTBCTCTBYIOLIYIO
MHOT'OKPATHYIO B’I)e3,Z[HyIO/BBIe3,Z[HyIO W/WIH TPAH3UTHYIO BHU3BI, KOTOPLIC Tpe6yIOTC$I JJIA
obecrnieucHuUs HUHCICKTOPY BO3MOKHOCTH BbC3Aa U HpC6I>IBaHI/IH Ha TCPppUTOPUN COCI[I/IHCHHOI‘O
KOpOHGBCTBa B ICJIX BBIIIOJTHCHUA ero/ee (byHKL[I/Iﬁ JIro0nIe 3aIIPpOMICHHBIC BU3bL HeﬁCTBHTeHBHLI B
TCUYCHUC HC MCHEC OAHOI0 roga 1 B Cliydac HCO6XO,E[I/IMOCTI/I BO300OHOBIISIFOTCS B TEUCHUE nepuoaa
Ha3HAa4YCHHA UHCIICKTOpPA B COC,Z[I/IHGHHOG KOpOHeBCTBO.

JOITOJHHUTEJIBHBIE IMOJOXKXEHUSA
Cratb1 13

a. B Tex cmyuasx, xkorma CoemunenHoe KoponectBo mnu CoeaunenHoe KoponeBcTBo u
Coo0miectBo, WM  ATCHTCTBO  YKa3blBAlOT HAa  HEOOXOIUMOCTH  OMpPEICIUTH B
JIOTIOTHUTENBHEIX TOJIOKECHUSAX, KAKUM 00pa3oM CIIEAyeT MPUMEHSITh MEPhI, H3JI0KCHHBIC B
HacrosimeMm [Ipotokone, Coenunennoe KoponesctBo unu Coenunennoe KoponecTBo u
Coo0111ecTBO U ATEHTCTBO COINIACOBBLIBAIOT Takue JOMOIHUTEILHEBIC MOJOKCHUS B TCUCHHE
JIEBIHOCTA JTHEW Mocie BCTYIUICHUA B CUy Hactosmero IIpoTokona uiau, B TeX Ciydasx,
KOTJla YKa3aHWe Ha HEOOXOIUMOCTh TaKuxX JIOMOJHUTENBHBIX TIOJIOKECHUH JaeTcs ITOCHe
BCTYIUICHHUS B CHITy HacTosimero [IpoTokona, - B TeueHUE ACBIHOCTA JHEH MOCJE AaThl TAKOTO
yKa3aHusl.

b. I[O BCTYIUUVICHUA B CUITY JTIOOBIX HCO6XOI[I/IMBIX I[OHOJ'IHI/ITCJ'IBHLIX IOJIOXKEHUH ATCHTCTBO
HUMCCT IPaBO MPUMCHATH MCPBI, U3JIOKCHHBIC B HACTOAIIICM HpOTOKOHe.

CUCTEMBI CBA3UA
Cratbsa 14

a. CoenunenHoe KoponeBcTBO nmaeT pasperieHHe ATEHTCTBY CBOOOJHO HCHOJB30BaTh JUIS
CIIy’)KeOHBIX ILeJIell CHCTEMBl CBSI3M MEXAy HHcrekropamu AreHTcTBa B CoOeIMHEHHOM
Koponesctee u LleHTpanbHBIMH YUpeKIACHUSIMH ATEHTCTBA W/WiH PernoHambHBIMH OIOpO,
BKJIIOYasl MiepeAayy B HEAaBTOHOMHOM HJIM aBTOHOMHOM peXrMe MH(opMaIuy, IOCTYHaromeH
OT YCTPOWCTB, YCTaHOBJICHHBIX ATEHTCTBOM B IIEJISIX COXPAaHEHHs W/WIM HaONIONEHHS, WIIH
U3MepeHHs, U 0oOecreyuBaeT 3allUTy TAaKOH CBS3U. ATEHTCTBO IOCTE€ KOHCYJIBTAIlMA C
CoenunenHelM  KoponeBCTBOM  HMMeEET MpaBO  HCMONB30BATh  YCTAHOBJIEHHBIE  Ha
MEXIyHApOJIHOM YPOBHE CUCTEMBI IPSAMOI CBSI3U, BKIIOYas CIIlyTHUKOBBIE CUCTEMBI U IpYTHE
BUABI JAIbHEH cBs3u, He wHcnoib3dyemble B CoemmHenHoMm KoponesctBe. Ilo mpockbe
CoenunenHoro KopomneBcTBa mnu AreHTCTBa HMOAPOOHOCTH, KAcalOUIMECsS OCYIICCTBICHHS
3TOr0 MYHKTa B OTHOIIEHWH IMIE€peladyd B HEABTOHOMHOM WM aBTOHOMHOM pEXHME
MH(QOPMaINH, TOCTYHAIOWIEH OT YCTAaHOBJICHHBIX AT€HTCTBOM YCTPOWCTB COXPaHEHHUS H/HIIH
HaOIIOIEHHSI WIIM U3MEPEHHUS, ONPEACISIOTCA B JlOMOIHUTEIBHBIX TTON0KEHHUSIX.

b. [Ipu ycraHOBIEHUH CBS3M U Tepenadye HHPOPMAIIH, KaK 3TO PeLycMaTpUBAETCs B IIyHKTE a.
BBIIIIE, HA[JICKAIIMM 00pa3oM YYHUTHIBAETCS HEOOXOIUMOCTh OOECIICUCHHUS! 3allUThI
HaXOJSIICHCS B YAaCTHOW COOCTBEHHOCTH MJIM KOMMEPYECKH UyBCTBUTEIBHON MH(OpMAIUH
WK Toi nH(pOpMaLUU 0 KOHCTPYKIHHU, KoTopyto CoenunenHoe KoposieBcTBO cuntaer 0co0o
YYBCTBHUTENBHOM.
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3AIMATA KOHOUJIEHIUAJIBHOW THOOPMAIIUA

Cratbsa 15

ATEHTCTBO TMOMJEPKUBACT CTPOrHiM pexuM obecreucHuss 3G(EKTUBHON 3alUThl  OT
PacKpBITHSI KOMMEPYECKHX, TEXHOJOTHMYECKMX M TIPOMBIIUIEHHBIX CEKPETOB W Ipyroi
KOHQHICHIIMAILHOW WH(OpMAaIMU, KOTOpas CTAHOBUTCS €My HW3BECTHOW, BKIJIIOYAS TaKYHO
UHQOPMAIMIO, KOTOpas CTAaHOBUTCS W3BECTHOW ATEHTCTBY B XOJ€ OCYIICCTBIICHUS
Hacrosero [IpoTokona.

PC)KI/IM, 0 KOTOPOM TOBOPUTCSA B IYHKTC a. BBIIIC, BKIIKOYACT, B YAaCTHOCTH, IOJIOKCHHA,
OTHOCAIIUECS K:

1) 0o0IMM TIPUHIMIIAM W CBS3aHHBIM C HUMH MepaM 10 OOpalleHHio ¢
KOH(UACHIINATIBHON HHPOpMaIIHEH;

ii) YCIIOBUSIM ~ HaiiMa  TIEpCOHANa, KacaloUIMMCsl  3alluThl  KOH(UACHIUAIBHOMN
uHpopmMauml]

1ii) MpoIeIypaM B CiIydae HAPYIICHUH WIIH SKOOBI HMEBIIUX MECTO CIIyYacB HAPYIICHUS
KOH(GUACHINATBHOCTH.

PexxuMm, O KOTOpOM TOBOPUTCS B IIyHKTE a. BBIIIE, YTBEPKIOAETCI U IEPUOANYECKH
paccmarpuBaeTcst COBETOM.

MIPUJIIOXKEHUS
Cratpa 16

IIpunoxennss k Hactosdmemy IIpoTokonmy SBISIOTCA €ro HEOThEMJIEMOM 4YacThlo.  3a
UCKJIIOUEHHEM LieTiel BHeceHUsl nonpaBok B npuioxkenusd I u I, tepmun "lIpoTokon", kak oH
yrnoTpebssieTcss B HACTOSILEM JOKyMeHTe, o3HaudaeT llporoxon u IlpuioskeHus, BmecTe
B3STHIE.

B NEpeUCHb BUOB ACATCIIbHOCTHU, YKA3aHHBIX B HpI/IJ'IO)KCHI/II/I I, " NepCUCHb O60py,[[OBaHI/I$I u
MaTtcpuajia, YKa3aHHBIX B HpI/IJ'IO)KCHI/II/I H, CoBeToMm MOTYT BHOCHUTBCS TIOIMPAaBKU 110
PEKOMCHAAIUU CO3,I[aHHOI>i CoBeToMm pa6oqeﬁ Tpynnbl 3KCIICPTOB OTKPBITOI'O COCTaBa.
Jro0as Takas IonpaBKa BCTYIIACT B CUITY UCPE3 YUCTHIPC MECALla TOCJIC €€ NPHUHATUSA CoBeToM.

B TIlpunoxenuu Il k nactosmemy IIpoTokomy ykaspiBaeTcsi, KakuM oOpa3oM Mephl B
HacrosieM [Ipotokone npumensitorcst CoobmectBoM u CoenuHeHHBIM KoposeBcTBOM.

BCTYIIVIEHUE B CWUJ1Y

Cratbsa 17

Hacrosmuit I[IpoTokos BeTymaeT B CHITy B I€HB, KorJa ATEHTCTBO TTOJIyIuT 0T COeTMHEHHOTO
KoponesctBa u CooOImiecTBa MUCHMEHHOE YBEIOMIICHHE O TOM, YTO MX COOTBETCTBYIOIIHE
BHYTPEHHHE TPeOOBaHMSI, HCOOXOAMMBIC TSI BCTYIICHHUS B CHITY, BBITIOJTHEHBI.

Coenunennoe Koponescto n CooOrmiecTBO MOTYT B J1000€ BpeMs 10 TOTrO, KaK HaCTOSIUHA
[IpoTokon BCTynmuT B CHily, 3asBUTH, YTO OHU OYyAyT NMPUMEHATH Hactosimuii [Iporokon Ha
BPEMEHHOH OCHOBE.

I'enepanbHBIl AUPEKTOpP HE3aMEMIUTENFHO HWHPOPMHUPYET BCE TOCYAapcTBa - UICHBI
ArenTcTBa 0 JIO0O0OM 3asABICHUM O NPUMEHEHHMH HacTosmiero IIpoTokona Ha BpeMEHHOM
OCHOBE H O €T0 BCTYIUICHUH B CHIY.
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OIIPEJAEJIEHUA

Cratbsa 18

Hns neneit nacrosimero [Iporokona:

a.

OtHocsmMecs K SIEPHOMY TOIUIMBHOMY IIMKJIY Hay4YHO-MCCIIEIOBATEILCKHE W OINBITHO-
KOHCTPYKTOPCKHE pabOThl O3HAYAIOT JEATEIBHOCTh, KOTOpask KOHKPETHO OTHOCHTCS K
JTr000MY acleKTy pa3paboTKH MPOIecca WM CUCTEMBI JTF000TO U3 CIICTYIOLIETO:

- KOHBEPCHH SICPHOTO MaTepHaia,
- o0orarieHus sIepHOro MaTepHania,
- W3TOTOBJICHUSI SICPHOTO TOILIHBA,
- peaKkTopoB,

- KPUTHYECKUX COOPOK,

- nepepadoTKH SAESPHOTO TOITNBA,00pad0TKK (HE BKIIIOYAs MEPEyNaKkOBKU MU
KOHIUIIMOHUPOBAHHS, HE TPEyCMaTPUBAIOIIETO pa3AeeHUs DICMEHTOB, AJIS
XpaHEHUsI WM 3aXOPOHEHHS) OTXOAOB CPEIHET0 WM BBICOKOTO YPOBHS
AKTUBHOCTH, COAEP)KAIIMX IUTYTOHUH, BBICOKOOOOTAIIEHHBIH YpaH WU
ypaH-233,

HO HC BKJIHOYAKOT ACATCIbHOCTb, OTHOCAIIYIOCA K TCOPCTUYCCKHUM WA (bYHZ[aMCHTaJ'ILHBIM
HAay4YHbIM HCCJIICAOBAHUAM HJIU K HAYYHO-HUCCJIICAOBATCIBCKHUM M OIBITHO-KOHCTPYKTOPCKUM
pa60TaM 10 IMPOMBITIIJICHHBIM MPUMCHCHUSAM Paanou30TOIIOB, MCIUIIMHCKUM,
TUAPOJIOTUICCKUM U CEIIbCKOXO03IMUCTBECHHEIM MNPUMCHCHUAM, HU3YUCHUIO HOCJ'IGZ[CTBI/If/i JJIs
310pPOBLA U OKPY)KaIOH_Ieﬁ CpCAbl U 10 YCOBCPUICHCTBOBAHUTIO TCXHUYCCKOT'O 06CJ]y>KI/IBaHI/I$I.

IInomanka o3HadyaeT TEPPUTOPHIO, TpaHUIBI KOTOpoill omnpeaeneHsl CoeTUHEHHBIM
KoponesctBom u Coo0mecTBOM B COOTBETCTBYIOIICH HWHPOPMAMH O KOHCTPYKIUH
YCTaHOBKH, BKJIIOYas OCTAHOBJIIEHHYIO YCTaHOBKY MWMIM €€ 4YacTe B COEIUHEHHOM
KoponeBctBe, BKitOUas OCTAaHOBJIEHHYIO YCTaHOBKY WM €€ 4YacTb, YKa3aHHbIE B
COOTBETCTBHU CO cTaThe 78 a) CornamieHus o rapaHTHsX.

Cusaras ¢ SKCIIyatanyv YCTAHOBKA O3HA4acT O0OBEKT WIH 4YacCThb €ro, YKa3aHHBIC B
COOTBETCTBHUHU CO CTaTheil 78 a) CormameHus o rapaHTuiaX, Ha KOTOPBIX ACMOHTUPOBAHBI UJIN
CAC/IaHbl HCIPUTOAHBIMU K OKCIUTyaTallUW OCTAaBIIMCCA KOHCTPYKIIMU H O60py,[[OBaHI/IC,
BAXHBIC IJId €TI0 HCHOJIb30BaHUA, TaK YTO OH HC HCHOJB3YCTCA IAJId XpPaHCHUA AACPHOTO
MaTcpuajia 1 HEC MOKCT AaJICC UCIIOJIb30BaThCA AJId 06paH_[eHI/I$I C AACPHBIM MAaTCpUajIOM, €TO
O6pa6OTKI/I WJIN UCIIOJIb30BaHUA.

OcTtaHOBJICHHAs] YCTAaHOBKA O3HAYaeT OOBEKT WIIM YacTh €ro, YKa3aHHBIE B COOTBETCTBHH CO
ctatbeil 78 a) CornameHus 0 rapaHTUsX, SKCIUTyaTalrs KOTOPBIX MpeKpaleHa U U3 KOTOPBIX
U3BAT SAEPHBIN MaTepHall, HO KOTOPBIE HE CHATHI C KCIUTyaTalluy.

BricokooborainieHHblii ypaH o3Ha4yaeT ypaH ¢ obOorameHueM 20% WM BBINIE MO H30TOITY
ypaHa-235.

12



OT10o0p npoO okpysKarommied cpeabl B KOHKPETHOM MECTe HaXOKICHHs O3HayaeT oTOOp mpod
OKpy>Kaloliel cpelsl (Hampumep, BO3IyXa, BOABI, PACTUTEILHOCTH, TOYBBI, 3arpsa3HEHU) B
OTIPEICIECHHOM ATEHTCTBOM MECTE HaXOKICHHS M HETOCPEACTBEHHOM OIM30CTH OT HETO C
LENBI0 COACHCTBHS ATEHTCTBY B IOATOTOBKE BBIBOAOB 00 OTCYTCTBHM HE3asBICHHBIX
SIIEPHOTO MaTepuasa Wi saepHoi nestensHocty B I'HAO.

Ot06op 1po0 oOKpykawmield cpeiabl Ha OOMIMPHOW TEPPUTOPHH O3HA4YaeT OTOOp Tpod
OKpYyXarolel cpeapl (Hampumep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, TTOYBbI, 3arPSI3HCHUI) B
psile OIpeneicHHBIX ATEHTCTBOM MECT HAaXOXACHUS C LENBbIO0 COJCHCTBHS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBUM HE3asABJICHHBIX SJIEPHOTO MaTepuaia WIH SIACPHOU
nestensHOCTH B 'HSO.

SnepHbli MaTepwall COIJIaCHO ONPEICICHHUIO, AAHHOMY B cTaThe XX YcTaBa, O3HayaeT
000 MCXOAHBIA MaTepuajd WM JI000H CHeluaiIbHbIM pacUIeTUIIOMUIicS MaTepHuall.
TepMuH UCXONHBIN MaTepual HE IOJKEH TOJIKOBATHCS MPUMEHUTENBHO K PYyJIe WK OTX0JaM
pynel.  JliobGoe ompeneneHue, manHoe CoBEeTOM B COOTBETCTBHH cO craThedl XX VYcraBa
ATeHTCTBa IMOCJE BCTYIJICHUSI B CUJIy Hacrtosuiero [IpoTtokona, KOTopoe pacupseT CIHUCOK
MaTepHaJIOB, CUUTAIOLIUXCS UCXOIHBIM WIH CHEIUATBHBIM PACHICTUISIIOIINMCS MaTepHaIOM,
BCTYIAaeT B CHIIy B paMmkax Hactosiero [Iporokona toiasko nocne npussatus CoeTMHEHHBIM
KoponesctBom u Cool1iecTBOM.

YcTaHoBKa 03HAYACT:

1) PCAKTOpP, KPUTHUYCCKYIO C60pKy, 3aBOJ IO KOHBEpPCHUH, 3aBOJ IO HU3TOTOBJICHHUIO,
r[epepa6aTLIBa}0H1y10 YCTAHOBKY, YCTAHOBKY [Jid pas3acjCHUA H30TOIOB WA
OTACIIbHOC XpaHWINIIC, WU

i) nr000e MECTO HAaxOXIEHHs, TJe OOBIYHO HCIONb3YeTCs SACPHBIM MaTepual B
KOJINYECTBAX, MPEBHILAIOMNX OAWH 3 ()EKTUBHBII KHIOTPaMM.

Co00111eCTBO 03HAYACT OJJHOBPEMEHHO:

1) I0pUANYECKOe JIULO, co3faHHoe JloroBopoM 00 yupexxaeHun Eponeiickoro
cooOmiecTBa 1o aToMHO# Heprun (EBpaToma), yyactHuka Hactosmero [IpoTokona;
u

i) TEPPUTOPUH, HA KOTOPBIE pacmpocTpaHsieTrcs aeiictBue JloroBopa o0 yupexaeHUH
EBparoma.
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COBEPHIEHO B Bene B aByx sx3emmuisipax 22 ceHTs0ps 1998 roga Ha aHrIMCKOM, TOJUTaHACKOM,
IpEeYecKOM, JaTCKOM, HCIAHCKOM, HTAJIbSHCKOM, HEMEIKOM, MOPTYTraibCcKoM, (HUHCKOM,
(paHIy3cKOM U MIBEJCKOM SI3bIKAX, MPHYEM TEKCTHl SBIIOTCS PaBHO AayTEHTHYHBIMH, 3a
UCKIIIOYEHHEM TOT0, YTO B CIIy4ae pPacXOXKIEHUH TPEUMYIIECTBEHHYIO CHUIYy HMEIOT TEKCTHI,
3aKIII0YCHHBIE Ha opuImanbHBIX s3bIkax CoBera ynpasmsomx MATATO.

(noonucu)

3a Coeagurennoe KoponectBo Bemukoopurannu n Ceseproit Mprnanmnmn
Pomxep Xurkot
Hupexrop B [lenapramMeHTe TOPTOBIHA U TPOMBIIIIIEHHOCTH

3a EBpomneiickoe coo0IecTBo 0 aTOMHOM SHEPIUU

Ero IIpeBocxomurenbeTBo mocon Jlape-Opuk JIyamua
I'maBa nenerauuu EBponeiickoit komuccuu

npu MexIlyHapOoIHOM areHTCTBE 110 aTOMHOM SHEPTUU

3a MexyHapoIHOE areHTCTBO 110 aTOMHOW SHEPTUU
Moxamen Dnbpbapaneii
I'enepanbHBI qUpEKTOp
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iii)

vi)

vii)

viii)

MNPUJIOXXEHME 1

IEPEYEHBb BUIOB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a. iii) [IPOTOKOJIA

Uzroroenenre poTopHBIX TPYO A7 HeHTPUQYT Wi cOOpKa Ta30BBIX LEHTPHPYT.

Potopubie TpyObl /Ut HEHTPUQYT 03HAYAIOT TOHKOCTEHHBIC LWJIMHAPHI, OMMCaHUE KOTOPBIX
npuseaeHo B pazaene 5.1.1 b) punoxenus 11

l'a3oBbie 1IeHTpUGYTH 03HAYAIOT LEHTPU(YTH, OMUCAHUE KOTOPHIX NMPHUBEICHO BO BBOAHOM
3aMmeuaHu K pasaeny 5.1 Ipunoxxenus 11

Usrorosnenue nnud¢y3noHHBIX 0apbepoB.

Juddysnonnsie Gapbepbl 03HAYAIOT TOHKUE IOPUCTBIE (QUIBTPHI, OMHUCAHHUE KOTOPBIX
npuBeaeHo B pazaene 5.3.1 a) [Tpunoxenus 1L

W3rorosnenue unun c6op1<a CUCTCM, UCTIOJIB3YIOIIUX JIa3CPhI.

CucTeMbl, WCTOJIB3YIOUINE Ja3epbl, 03HA4al0T CHCTEMBI, BKIIOYAIOIIME TE IIPEIMETEHI,
ONMCaHue KOTOPHIX MpHBeneHO B pasaene 5.7 [Ipunoxenus I1.

W3rorosnenue unun c6op1<a QJICKTPOMArnuTHBIX CCIIapaTOpOB U30TOIIOB.

OJIEKTPOMArHUTHBIE CeNapaTopbl U30TOMOB 03HAYAIOT T€ MPEAMETHI, O KOTOPBIX TOBOPUTCS B
pazaene 5.9.1 Ipunoxenus Il u koTopsie comepxKaT UCTOUHUKU MOHOB, OMUCAHUE KOTOPBIX
npuBeaeHo B pazaene 5.9.1 a) [Mpunoxenus 1L

W3rorosnenue unu c6op1<a KOJIOHH WJIX 3KCTPAKIIUOHHOTO 060pyI[0BaHI/ISI.

KOJOHHBI MM DKCTPAKIIMOHHOE 000PYNIOBAaHUE O3HAYAIOT T€ MPEIMETHI, OMUCAHUE KOTOPBIX
MpHUBEACHO B pasnenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

W3rotoBneHue pasfeaUTEIbHBIX COTEI WM BHUXPEBBIX TPYOOK IS adpOJUHAMUYCCKOTO
oOorareHus.

PaznenuTenbHble comiia WM BHUXPEBbIE TPYOKH JUIS a’pOJMHAMHUYECKOTo oOoraiieHus
O3HAYaroT pa3JeNuTeNbHbIE COIUIa M BUXPEBBIE TPYOKH, OMHMCAHHE KOTOPBIX HPUBEACHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 Ipunoxenus II.

W3rorosnenue unun c6op1<a CHUCTCM I'CHCpalluu ypaHOBOf’I IJ1a3MBI.

Cucrembl reHepalil YpaHOBOW IJIa3Mbl O3HAYAIOT CHUCTEMBI JUId TEHEpAlMd YpaHOBOU
IU1a3MBl, ONTMCaHNE KOTOPBIX MpUBeAeHO B pasnene 5.8.3 Ipunoxkenus 11.

Wsrorosnenue IUPKOHUCBLIX pr6

LupkoHneBble TpyObl O3HAYarOT TPYOBI, OMHCAaHHUE KOTOPHIX NpUBENEHO B paszeie 1.6
[Ipunoxenus II.

IIpon3BoACTBO MIIM MOBBIIIEHNE Ka4ECTBA TSAKEION BOABI WM AEHTEPHS.
Tsoxenas Bojla WM JEWTEpUH O3HAYAIOT ACHUTEPHH, TSDKENYIO BOAY (OKCHI IedTepus) H

nroboe Apyroe CoeAMHEHHE AeWTepus, B KOTOPOM OTHOIICHHE 4YHCIIa aTOMOB JEHTepus K
YHCITy aTOMOB Boziopoaa npesblmaet 1:5000.




X1)

Xil)

xiii)

Xiv)

XV)

Usroroenenue rpadura saepHONR YUCTOTHI.

I'padur snepHOW YMCTOTHI O3HAaYaeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BBIIIE, YEM
5 MUJUTHOHHBIX YacTell OOpPHOTO SKBUBAJICHTA, a TUIOTHOCTH MpeBbimaeT 1,50 r/em’.

Wsrorosnenue KOHTGﬁHepOB JJIA O6Hy‘{€HHOF0 TOILIIMBA.

KOHTCﬁHeD JJISL O6J'IVLI€HH0F0 TOIUIMBA O3HAYAaCT CEMKOCTH JIs1 TIEPCBO3KU W/ U XpaHCHHUA
O6Hy‘{€HHOF0 TOILIMBA, O6GCH€‘1HB3IOH_IYIO XUMUYCCKYIO, TCIUIOBYHO H paJuallMOHHYIO
3all1TYy, a4 TAKXKC OTBO/ TCILIA pacliaga BO BpEMA NCPEMCUICHU A, IICPCBO3KU U XpaHCHUS.

Wsrorosnenue PCAKTOPHLBIX YIIPABIAIOIINUX CTCp)KHCfI.

PeaktopHble ynpaBigioomuye CTEpKHU 03HAYAIOT CTEPXKHH, ONMUCAHUE KOTOPBIX MPHUBEICHO B
paznene 1.4 Ipunoxenns 1.

UsroroBnenune 6€30MacCHBIX ¢ TOUKU 3pCHUA KPUTUIHOCTHU 0akoB U PE3CPBYapPoOB.

BesonacHble ¢ TOYKHM 3pEHUS KPUTHYHOCTH OaKkW M pe3epByapbl O3HAUYAIOT T€ MPEAMETEHI,
ONMCaHuE KOTOPHIX MpHUBENEHO B pa3aenax 3.2 u 3.4 [Tpunoxenus I1.

W3rorosnenue MalH JJIsL pY6KI/I O6J'IyLICHHI>IX TOIINIMBHBIX 3JICMCHTOB.

Mamunbl Uit pyOkHM OOJIyYEHHBIX TOIUIMBHBIX 3JEMEHTOB O3HA4Yal0T 00OpyAOBaHUE,
ONHCaHue KOTOpOro npuseaeHo B pazaene 3.1 [Mpunoxenus II.

CoopyskeHHe ropsuux Kamep.

lopsure kamepsl 03HAYarOT KaMepy WIH COEAMHEHHBIE MEXIy CO0OH Kamepbl OOLINM
00beMOM He MeHee 6 M, CHAaO)KEHHBIC 3aIlUTOH, PABHOM WM NPEBBIIIAONICH SKBHBATCHT
0,5M 6eToHa IIOTHOCTHIO 3,2 T/cM’ MM Gojiee, YKOMILICKTOBAHHbIE OOOPYIOBAHHEM IS
NPOBENICHHS OTIEPaLlUil ¢ UCTIONB30BaHUEM JUCTAHIIMOHHOTO YIIPaBICHHS.




[MPMJIOXXEHMUE 11

[NEPEYEHb COT'JTACOBAHHOI'O OBOPYIOBAHUA 1 HEAJIEPHOI'O MATEPUAJIA JIJIA
OTUYETHOCTHU OB DKCIIOPTE 1 UMITOPTE B COOTBETCTBHUM CO CTATBEM 2.a. viii)

1.1.

1.2.

PEAKTOPBI U PEAKTOPHOE OBOPYJIOBAHHUE
KominiekTHBIE siiepHbIe PeaKTOPbI

SnepHele  peakTOphl, CIOCOOHBIE  paboTaTh B pEXHUME  KOHTPOJIUPYEMOMH
CaMOIIOAJEPKUBAIOLIEICS LEMHOW peakUHuy MAENEHMs, UCKIIYas PEaKTOphl HYyJIEBOH
MOILHOCTH, KOTOpBIE OMNPEHENAIOTC KaK pPEAKTOpPBl C MPOEKTHBIM MaKCHMAaJIbHBIM
YPOBHEM NPOU3BOJICTBA ILTYTOHMS, HEe npeBpimatonyM 100 rpaMMoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

"SAnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HAXOJIAIIMECS BHYTPU KoOpIyca
peakTopa WIM HENOCPEICTBEHHO IPHUMBIKAIOIIUE K HEMY, OOOpyAOBaHHE, KOTOpPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOM 30HE, M KOMIIOHEHTHI, KOTOpbIE O0OBIYHO
CoOJIepKaT TEIUIOHOCHUTENb MEPBOIO KOHTYpa aKTUBHOM 30HBI pEaKTOpa, UM BCTYMAIOT C
HUM B HETIOCPEJCTBEHHBIN KOHTAKT WIH YTIPABIISIOT UM.

He npennonaraercst UCKIIOYEHNE PEaKTOPOB, KOTOPBIC HaJIeKaUM 00pa3oM MOTITU ObI
MOJIBEPTHYTHCSI MOJU(PUKAIIUHN JJIs1 POU3BOJICTBA 3HAYUTEIHHO OOJIBIIETO KOJIUYECTBA,
yem 100 rpaMMoOB TUIYTOHHS B TOJ. PeakTopsl, mpenHa3HauYe€HHBIC IS JIUTEIbHOU
SKCIUTyaTallU Ha 3HAYUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBHUCHUMO OT CTENECHH HX
BO3MOKHOCTEH MPOU3BOACTBA IIYTOHUSA, HE PAaCCMAaTPUBAIOTCS KaK "pEeaKTOPhl HYJICBOU
MOIIHOCTH".

PeaKTOPHbIe KOpIyca BbICOKOI'O 1aBJICHUSA

MeTrannuueckue KopIiyCca B C60p€ HUJIKM UX OCHOBHBIC YaCTH 3aBOJCKOI'O M3TOTOBJICHHA,
KOTOpPBIC CICHUAJIBHO IMMPEAHA3HAYCHBI WU IMOATOTOBJICHBI IJId pPa3sMCUHICHHUA B HHUX
AKTUBHOH 30HEI AACPHBIX PCAKTOPOB, KaK OHU OIIPCACIICHBI B ITYHKTC 1.1. BBIIIC, U
CITIOCOOHBIE BBIACPIKUBATH pa6oqee JAaBJICHUC TCIIJIOHOCUTCIIA IIEPBOTO KOHTYpPA.

[OACHUTEJIBHOE 3AMEYAHUE

BCpXHSISI IJInTa KOPITyCa BBICOKOI'O AABJICHHUA PCAKTOPA OXBATHIBACTCA IMIYHKTOM 1.2. kak
OCHOBHas, 3aBOJACKOI'0 U3rOTOBJICHHA, YaCTh KOPITYCa BBICOKOTO JaBJICHUA.

BHyTpenHne dacTu peakTopa (HampuMmep, MOJIACPKUBAIOIINE KOJIOHHBI W IUIATHI
aKTHUBHOM 30HBI M Jpyrue BHYTPEHHHE YacTH KOpIyca, HANpaBIAIONUINE TPYOBI AJs
PETYIHUPYIOUINX CTEp)KHEH, TEIUIOBBIE OKPaHBI, MEPEropoAKH, TPyOHBIE pPEIIETKH
aKTHBHOM 30HBI, TUIACTHHBI TU(Qy30pa U T.O.) OOBIYHO MOCTABISIOTCS MOCTABIIMKOM
peakTopa. B HEKOTOpBIX ciyyasx ONpeAeNcHHbIE BHYTPEHHHE OMOPHBIE KOMIIOHEHTHI
BKJIFOUAIOTCS B M3TOTOBJIEHUE KOPITyCa BBICOKOTO JABJIEHHUA. OTH IMPEAMETHI ABISAIOTCS
JOCTaTOYHO BaXKHBIMH C TOYKH 3PEHHUSI OE30MacHOCTH W HaleKHOCTH SJKCIUTyaTallliH
peakTopoB (M CleOOBaTENbHO, C TOYKH 3pPCHUS TapaHTUHHBIX O0S3aTelbCTB H
OTBETCTBEHHOCTH IIOCTABIIMKA PEAaKTOpa), YTOOBI MX MOCTaBKa BHE PaMOK OCHOBHOI'O
COTJIAIICHUS O MTOCTAaBKE CaMOTo peakTopa He cTana Obl 00bIYHOM MpakTukoil. [losTomy,
XOTSl OTHAENbHAs TOCTaBKa OSTHX YHHUKAJIBHBIX, CICLUAIBHO MpPEAHA3HAYCHHBIX U
MOJATOTOBJICHHBIX, BaKHBIX, KPYHHBIX M JOPOTOCTOSIIUX HPEAMETOB HE 00sS3aTeIbHO
OyzmeT paccMaTpuBaThCsl Kak BbIMajaromias U3 cepbl HHTEPEcOB, TakoW cHocod
MIOCTaBKHU CUUTAETCS MAJIOBEPOATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaiuHbI 1J151 3arPY3KH M BHITPY3KH PeaKTOPHOI0 TOILIMBA

Manunynsropaoe o0opy/IoOBaHHE, CIENUATBFHO MPeAHa3HAYeHHOE WM TMOATOTOBICHHOE
JUTS 3arpy3K{ WK W3BJICUCHHS TOIUIMBA U3 SIEPHBIX PEAKTOPOB, KaK OHU ONpeeTCHBI B
myHkTe 1.1. BBIIIE, KOTOPOE MOMKET HMCIIONB30BATHCA, KOTJA pPEaKTOp HAXOAWUTCS O
Harpy3kod, wmM oOnamaeT TEXHWYECKUMH  BO3MOXXHOCTSIMH  JJII  TOYHOTO
MO3UIIMOHUPOBAHUS WM  OPUEHTHPOBAHHWSA, TMO3BOJSIONIMMH  IPOBOAWTH  Ha
OCTAHOBJICHHOM pEaKTOpe CIIOXHBIE Pa0OTHI MO MEPerpy3Ke TOIUIMBA, TPU KOTOPBIX
OOBIYHO HEBO3MOXKHBI HETIOCPEACTBEHHOE HAOIIOCHUE HITH MPSIMOU JOCTYI K TOILIHBY.

PeakTopHbIe ynpasJsiionue cTep:;KHA

CrepxHu, CHENUAIBFHO TPeJHA3HAYEHHBIE WM TOATOTOBJICHHBIE I YIpPaBICHUS
CKOPOCTBIO PEaKkIliy B SAEPHBIX peakTopax, Kak OHU ONpe/esieHbl B TyHKTe 1.1. BhImIe.

[OACHUTEJIBHOE 3AMEYAHUE

Croma ’Xxe BKIJIIOYAIOTCS, TIOMHMO YaCTH, IOTJIOMIAONICH HEHTPOHBI, €€ OIOPHBIC H
TTOABECHBIC KOHCTPYKITHH, €CIIH ITOCTaBKa MPOU3BOIUTCS Pa3IeiIbHO.

PeakTopHble TPyOBI BBICOKOTO 1aBJICHHUS

TpyObl, KOTOpBIE CIEIMATBHO MPEHA3HAYCHBI WIIM MOJTOTOBJICHBI JIUISI Pa3MEIICHUS B
HUX TOIUIMBHBIX 3J€MEHTOB M TETUIOHOCHUTEIS MEPBOTO0 KOHTYypa B PEaKkTopax, Kak OHU
ompezeneHsl B myHKkTe 1.1. Bhilie, npu pabodeMm aaBiicHHM, mpesblmaroiiem 5,1 MIla
(740 ¢pyHT/KB. mI0HM).

Hupxonnessie TPyOBI

TpyObl wmu cOOpkH TPyO M3 METALIMYECKOTO MUPKOHHUS WM €ro CIUIaBOB, 10 BECY
npesbrmaromue 500 Kr B TedeHne Jr000ro 12-MecsIMHOTO Teproia, KOTOPhIE CIICHATEHO
MpeHa3HAYCHbl WU TOJTOTOBJICHBI JUIS WCIIONB30BAHUS B PEAKTOpax, Kak OHHU
orpeJeNieHbl B MyHKTe 1.1. BBIIIE, M B KOTOPBIX OTHOIICHHUE 110 BeCcy TaQHUS K IIUPKOHUIO
mensIre gyem 1:500.

Hacocsl nepBoro KOHTypa TenJIOHOCHTeIs

Hacocpl, crnenuanpHO mpenHa3HAYEHHBIE WM TOATOTOBJICHHBIE I IOAJEPKAHUS
UUPKYJSIAA  TETUIOHOCUTENST TEepBOTO KOHTypa SAOEPHBIX pPEaKTOpOB, KaKk OHHU
orpeseneHsl B myHKTe 1.1. BoIme.

NOACHUTEJIBHOE 3AMEYAHUE

CriernasibHO  TIpeIHA3HAYCHHBIE WJIM IIOATOTOBJIIEHHBIE HACOCHI MOTYT BKIIOYATh
CIIO)XKHBIE,  YIUIOTHEHHBIE WJIM  MHOTOKPAaTHO  YIUIOTHEHHBIE  CHUCTEMBI IS
MIPEIOTBPAIICHNS YTEYKH TEIUIOHOCHUTENSI MEPBOr0 KOHTYpPa, TePMETHYHBIE HACOCHI U
HAcoOChl C CHCTEMaMH WHEPIMAFHOW Macchl. JTO ONIpeJesieHHe KacaeTcsl HacOCOB,
aTTeCTOBaHHBIX 1O Kitaccy NC-1 niw SKBUBaJICHTHBIM CTaHJapTaM.

HEAJEPHBIE MATEPUAJIBI JIJISA PEAKTOPOB
JeiiTepnii u TsKeaast Boga

Heirepuii, Tsbkenas Boja (OKHUCh ASHTEepHs) u J1000€ Ipyroe COeauHEHHE ISHTepus, B
KOTOPOM OTHOINCHWE JeWTepus K aromMaM Bogopoma mpeBbrmaer 1:5000,
MpenHa3HAYCHHbIE I MCIIOJIb30BAaHUS B SAEPHBIX pEakTopax, Kak OHU ONperesieHbl B
myHkTe 1.1. BBITIE, B KOIU4ecTBax, nmpeBbImaronux 200 KT aTOMOB medTepus Iis JII000i
OJTHOM CTPaHBI-MIOTy4daTelNs B TeUeHHe JII000ro 12-MecsiaHOTOo Meproa.



2.2.

SAnepHo-4yncTHhIH rpadur

I'padur, umeronwii CTENeHh YUCTOTHI BBINIC S-MHJUTMOHHBIX OOPHOTO JKBHBAJCHTA, C
IIOTHOCTBIO Gonbie ueM 1,50 r/cM’, mpeHA3HAYEHHBI TS UCTIOTb30BAHMS B AIEPHBIX
peakTopax, Kak OHH ONpe/eIeHbl B MyHKTe 1.1. BhIlIE, B KOJHMYECTBAX, MPEBHIMIAIOIINX
3x 10* kr (30 MeTpHYECKHMX TOHH) JUIS JIIOGON OXHOM CTPAHBI-TIONYYaTeIs B TEUCHHE
mo00ro 12-MecIIHOTOo IMepruoaa.

[NPUMEYAHUE

Jia meneit SKCOPTHOTO KOHTPOJISI TIPABUTENBCTBO OMpPEAeNseT, OyayT U SKCIOPTHHIE
napTuu COOTBETCTBYIOIIETO BBIIIICyKa3aHHBIM XapaKTepUCTUKAM rpadura
WCIIONIE30BATHCS B SAJIEPHBIX PEaKTOpax.

YCTAHOBKHN JJIs1 TIEPEPABOTKM OBJYYEHHBIX TOIIVIMBHBIX
SJIEMEHTOB N OBOPYJAOBAHUE, CIEINUAJIBHO NNPEJHA3ZHAYEHHOE
NJINA MOATOTOBJIEHHOE JJIA 9TOI'O

BBOJHOE 3AMEYAHUE

[Ipu mepepaboTke OOIYYEHHOTO SIEPHOTO TOIUIMBA IUTYTOHUH M ypaH OTACISIOTCS OT
BBICOKOAKTHUBHBIX MPOAYKTOB JCJICHHUS U APYTHX TPAaHCYPAHOBBIX 3JeMEHTOB. Jlms
TaKoro pas3leieHUs] MOTYT HCIOJIb30BAThCS Pa3IMYHBIC TEXHOJOTUYECKUE MPOIECCHI.
Opnako co BpemeHem mporecc "[lypekc" cram Hambonee paclpOCTPaHEHHBIM U
MpUEMIIEMBIM. DTOT MPOILECC BKIIOYAET PACTBOPEHUE OOIYISHHOTO SIAEPHOTO TOTJIMBA B
A30THOM KHCIOTE C MOCIEAYIOIINM BbIICICHUEM YpaHa, IITyTOHUS U IPOAYKTOB JCICHUS
OKCTPAKIMEH pacTBOPHUTEIEM C TMOMOIIBID TpuOyTmwidochaTra B OpraHHYECKOM
pasbaBuTerne.

TexHoMmoTHYECKHE MPOIIECCHI HA Pa3IMYHBIX ycTaHOBKax Twma "Ilypekc" aHaaoTWIHBI U
BKITIOYAIOT: W3MeNbYeHHE OOMYYEeHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHUE TOILIHBA,
SKCTPAKIHIO PACTBOPUTENIEM M XPAaHCHUE TEXHOJIOTUIECKOM KHUIKOCTH. MOXKET UMEThCS
Takxke 000pYyJOBaHME JJIsi TEIUIOBOM JEHUTpPAIlMM HUTpATa ypaHa, KOHBEPCHU HUTpaTa
TUTYyTOHHS B OKHCh WJIM METAJI, a TAKKe JUIsT 00pabOTKU KUJKAX OTXOJIOB, COJIEPMKAIIIX
MPOAYKTHl JICNICHHUS, JO TMONydyeH:us (OPMBI, MPUTOAHON JJsI TPOJIOIDKUTEIHLHOTO
XpaHEeHUs] WM 3aXOPOHCHHUS. OnHaKoO KOHKPETHBIE TUMNBI W KOH(QUTYpaIus
00OpY/ZIOBaHHMS, BBINOJHSIONIETO STH (QYHKIMH, MOTYT pPa3liMuaTbcs Ha Pa3IUIHBIX
ycraHoBkax tuma "Ilypekc" 1Mo HECKOJBKHM MPUYIMHAM, BKJIIOYAs THITHI W KOJIUYIECTBO
00JIy4EHHOTO SJIEpPHOTO TOIUIMBA, IOJJICKAIIETO IMepepadoTke, W MpernoiaraeMbIi
MPOIIECC OCAXJICHUS HM3BJICKAEMBIX MATEPUAIOB, a TaK)Ke NPUHIUIBI OOecTieYeHUs
0€30MacHOCTH M TEXHHYECKOTO OOCHYXXMBAaHUS, MPHUCYIIHNEe KOHCTPYKIMU JaHHON
00CTaHOBKH.

"VcraHoBka sl mepepabOTKM  OOMYYEeHHBIX TOIJIMBHBIX JJIEMEHTOB" BKIIOYACT
000pyIOBaHHE W KOMIIOHEHTBI, KOTOphle OOBIYHO HAaXOISATCSA B MPSIMOM KOHTAaKTE C
00Jy4eHHBIM TOIUIMBOM H OCHOBHBIMH TEXHOJOTHYECKHMH IIOTOKaMH SICPHOTO
MaTepurana ¥ IpOAyKTOB JIEIEHH, U HEITOCPEACTBEHHO YIPABIAIOT UMH.

OTH TPOIIECCHl, BKIOYAs MOJTHBIE CHCTEMBI JIISl KOHBEPCUHW TUTYTOHUS W TIPOHM3BOJICTBA
METaJUIMYECKOTO TUTYTOHUS, MOTYT OBITh WICHTH(OUITUPOBAHBI 110 MEpaM, MPUHUMAEMBIM
JUIS TIPEJIOTBPAIEHUS] OMACHOCTEH B CBS3M C KPUTHYHOCTBIO (HANpHUMEp, MepamH,
CBSI3aHHBIMH C T'eOMeTpueii), 00ayueHHeM (HapuMep, IyTEM 3allUThl OT O0IYUYCHHS) U
TOKCHYHOCTBIO (HaIIpuMep, MEpaMu 10 yIAepKaHHIO).

[Ipeamersr 00OpymoOBaHUs, HA KOTOpPbIE, KaK CUMTACTCS, PACHpPOCTpaHsCTCS 3HAYCHHE
¢paszsl "u obopynoBaHHE, CIEUMAIBFHO NpEeAHA3HAUYEHHOE WM MOATrOTOBICHHOE" IS
nepepadoTKN 00MyYEHHBIX TOIIMBHBIX 3JIEMEHTOB, BKIIOYAIOT:
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3.2

3.3.

34.

MamuHBbI 1J151 pyOKH 00.Ty4eHHBIX TOIUINBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

Jto 000pymOBaHWE WCIONB3YeTCS [UIsi BCKPBITUS OOOJIOYKH TOIUIMBA C NGO
MOCIICAYIOMIETO PACTBOPEHUST OOJMYYEHHOTO SJepHOTO MaTepuana. Kak mpaBwuio,
WCIIOJIB3YIOTCS CIICIUANBHO MPEAHAa3HAUYCHHbBIE, CKOHCTPYHUPOBaHHbIE JIJIsl pyOKH MeTaia
YCTPOMCTBA, XOTS MOXET HCIOIB30BaThCsl M 0OJiee COBEPIICHHOE OOOpY/IOBaHHUE,
HaIrpuMmep Ja3ephl.

JMCTaHIIMOHHO yTpaBisieMoe O0OpYJOBaHWE, CIIEMUAIBHO TpEeIHA3HAYeHHOE WU
MMOATOTOBJIEHHOE JJISi WCIOJB30BaHHMS Ha YCTAaHOBKE IO TepepadoTKe, Kak OHa
olpejieNieHa BhINIE, Uil PE3KH, PYOKH WM Hape3kh cOOpPOK, MYYKOB WIIH CTEpIKHEH
OOJIY9EeHHOTO SIIEPHOTO TOILIHMBA.

MucconbBepsl
BBO/IHOE 3AMEYAHUE

B nmucconbBepsl 0OBIMHO MOCTyHaeT M3MeENbYEHHOE OTpaloTaBiiee TOIUIMBO. B 3Tux
0e30MacHBIX C TOYKM 3PEHUS KPUTHYHOCTH pe3epByapax OONYyUYEHHBIH sOepHBIN
MaTepuaj pPacTBOpsIeTCS B A30THOW KHCJIOTE, M OCTalommecss OOpe3KH 000JI0ueK
BBIBOJIATCS] U3 TEXHOJIOTHYECKOTO TIOTOKA.

BbesomacHbie ¢ TOUKHM 3peHUS] KPUTUIHOCTH Pe3epByaphl (HAlpUMeEp, Majloro JAuaMeTpa,
KOJIBIIEBBIE WIJIM TPSMOYTOJIBHBIE pe3epByaphl), CHENHaIbHO MpeIHa3HAYCHHBIE WU
MMOATOTOBJIEHHBIE JUIA WCIOJB30BAaHUS HAa YCTaHOBKE IO IepepaboTKe, KaK OHHU
OTIpe/IeTIeHBl BBINIE, JJIS PACTBOPEHUS OOIYYEHHOTO SAEPHOTO TOIUINBA, KOTOpHIE
CHOCOOHBI ~ BBIAEPKUBATH TOPAYYIO, BBICOKOKOPPO3HOHHYIO JKHIKOCTP M  MOTYT
JTUCTAHIIMOHHO 3aTrPYyKaThCsl U TEXHUYECKH 00CITy>KUBATHCSI.

IKCTPAKTOPHI U 000PYAOBaAHNE AJIsl IKCTPAKIIUM PACTBOPUTEIEM
BBOJJHOE 3AMEYAHUE

B OKCTPAKTOPBI C pACTBOPUTCIICEM MNOCTYHNACT KaK pPacTBOpP 06J'Iy‘leHHOl"O TOIIJTMBA M3
AUCCOJIBBCPOB, TaK U OpFaHI/I‘leCKI/Iﬁ PacTBOp, C TOMOLIBIO KOTOPOI'O PA3ACIIAOTCA YpaH,
HJ'IyTOHI/Iﬁ U TPOAYKTHI IACIICHUA. O60pyI[OBaHI/IC AJId SKCTPAaKIUKU pPaCTBOPUTCIICM
0OBIYHO KOHCTPYUPYCTCA TaKUM 06p3,30M, 9TOOBl OHO YAOBJICTBOPAIIO KCCTKUM
OKCILUTyaTalluOHHBIM Tpe6OBaHI/I$IM, TaKHuM, KakK ,I[J'II/ITCJ'H:HBIﬁ CpOK CJ'Iy)K6I>I 0e3
TEXHUYECCKOTO 06CJ'Iy)KI/IBaHI/I$I HJIN JICTKasA 3aMCHACMOCTD, IPOCTOTA B 3KCILTyaTallud U
YOpaBJICHUHU, 4 TAKIKC rHOKOCTh B OTHOIIIEHWH H3MEHCHUS napamMeTpoB IIponecca.

CriernasibHO TIpeHA3HAYeHHbIE WJIM MOATOTOBIEHHBIE IKCTPAKTOPHI C PACTBOPHUTEINEM,
TakWe, KaK HacaJO4YHble WU MyJIbCAIIMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTOIHBIE
anmapaThl WM HEHTPOOEKHbIE KOHTAKTHBIE alMapaTthl IJIs UCIIONb30BaHUS HA YCTAaHOBKE
mo 00paboTKe OOJIyUEHHOrO TOILIMBA. OKCTPAKTOPHI C PACTBOPHUTEIEM HOJDKHBI OBITH
YCTOMYMBEI K KOPPO3MOHHOMY BO3ICHCTBHIO a30THOH KHCIOTBHL.  OKCTPAKTOPHI C
pacTBopuTeNeM OOBIYHO H3TOTABJIMBAIOTCS € COONIOJICHMEM YPE3BBIYAWHO BBICOKHX
TpeOoBaHMII (BKJIIOYass TPHUMEHEHWE CHEeNHaJbHBIX METOAOB CBapKH, HWHCIICKIIUMT,
obecriedyeHHEe W KOHTPOJbh KadyecTBa) M3 MallOyIJIEPOJMCTHIX HEPIKABEIONIMX CTaJeH,
THTaHa, IUPKOHUS WIN APYTUX BEICOKOKAYECTBEHHBIX MAaTEPHaJIOB.

XumMuyecKue pesepByapsl 1Jisl BbIAEPKHBAHUS WM XPAHEHMS
BBOJHOE 3AMEYAHUE

Ha srame skcTpakiuu pacTBOPHUTENEM OOpa3yrOTCS TPU OCHOBHBIX TEXHOJIOTHYECKUX
MOTOKA XUAKOCTU. Pe3epByapbl Ui BBIACPKUBAHUS WM XPAHCHUS WCIOIB3YIOTCS B
JaNbHeHIel 00paboTKe BCEX TPEX MOTOKOB CIEIYIOIIUM 00pa3oM:



3.5.

a) pacTBOp YHCTOrO Qa30THOKHUCJIOIO YpaHa KOHUOCHTPHUPYCTCA BbIIIAPDUBAHUCM H
MPOUCXOAUT IMPOLCCC NCHUTpALNU, TAC OH IMPEBPALIACTCA B OKCHJ] ypaHa. OTOT
OKCH/] TOBTOPHO HUCIIOJB3YCTCA B AACPHOM TOIIJIMBHOM IUKIIC;

b)  pacTBOp BBICOKOAKTHUBHBIX MPOAYKTOB JEJCHHUS OOBIYHO KOHLEHTPHPYETCS
BBIMIAPUBAHUEM M XPAHUTCS B BHUAC KOHLEHTPHUPOBAHHOM KHAKOCTH.  JTOT
KOHIIEHTPAT MOXKET BIOCJIEICTBHU MIPOUTH BBHINIAPUBAHKUE WM OBITH MpeoOpa3oBaH
B (hopMy, IPUTOJHYIO IS XPAaHEHUS HITH 3aXOPOHEHUS;

C) pacTBOp 4YHUCTOrO HHUTpaTa IUIYTOHUSA KOHLCHTPUPYCTCA H XpaHUTCA 10
MOCTYIIJICHUSA Ha L[aaneﬁmne 9Talbl TCXHOJOTHUYCCKOTO IMpoLecca. B YaCTHOCTH,
pe3CpByapbl  JIA  BBIACPIKMBAHUA WM  XpaHCHHUA  PACTBOPOB  ITUIYTOHUA
KOHCTPYHUPYIOTCA TaKUM 06pa30M, yTOOBI U30€KATh CBI3aHHBIX C KPpUTUYHOCTBIO
HpO6J'IeM, BO3HHUKAIOIIUX B PE3yJIbTATC W3MCHCHHI B KOHLCHTpAaluu WA (bOpMC
JAaHHOI'O ITIOTOKA.

CrienmasibHO TpeHa3HAUYEHHBIE WM TOATOTOBICHHBIE PE3€pBYaphl JUIs BBIACPKUBAHUI
WIA XpaHEHWs U1 HCIOJIb30BaHMS Ha YCTAHOBKE IO TepepaboTKe OO0Iy4eHHOTo
TOmyMBa. Pe3epByapbl A BBIACPKUBAHHUSA WIM XPAaHEHUS TOJDKHBI OBITh YCTOHUYUBHI K
KOPpPO3MOHHOMY BO3JICHCTBHIO a30THOW KUCIOTHI. Pe3epByapsl s BBIAECPKUBAHUSA MU
XpaHEeHUs! OOBIYHO H3rOTABIMBAIOTCA W3 TaKUX MaTEpHaliOB, KaK MaJlOyrJIepOAMCTHIC
HEp)KaBEIOIME CTajld, TUTaH WM LUPKOHUN WIM JpyrHe BBICOKOKAUYECTBEHHBIE
MaTepHabl. PesepByapsl  ansi  BBIOCpKMBAaHUS WJIM XPAaHEHUS MOTYT OBITH
CKOHCTPYHPOBaHBl TaKUM OOpa3oM, dYTOOBI KX OJKCIUIyaTallud W TEXHUYECKOE
OOCITy)KMBaHUWE MPOM3BOJWINCH JAUCTAHIUOHHO, W MOTYT HMETh CIEAYIOIINe
0COOEHHOCTH C TOYKHU 3PEHUS KOHTPOJIS 3a ACPHON KPUTHYHOCTBIO:

1) OOpHBIN SKBUBAJICHT CTEHOK WJIH BHYTPEHHHMX KOHCTPYKIIMM pPaBeH MO MEHBIICH
mepe 2%, b0

2)  OWIMHIPUYECKHE pe3epByapbl HMEIOT MAaKCHUMalbHbIH auamerp 175 Mm
(7 nroitmoB), MM6O

3)  TOpSAMOYTrOJBHBIA WK KOJIBLEBOH pe3epByap HMEET MaKCUMAJIbHYIO IUPUHY 75 MM
(3 nroitma).

CucremMa KOHBepCHH HUTPATA IJIYTOHUSI B OKCH/Y
BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE YCTaHOBOK MO MepepadOTKE 3TOT KOHEUHBIH MPOLECC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIyTOHHUS B JBYOKHCHh NJIYTOHHA. B 4YHCIO OCHOBHBIX
olepanMii 3TOr0 MpolEecca BXOMAT: XpaHEHHE U KOPPEKTUPOBKA HMCXOIHOTO
TEXHOJIOTHYECKOTO MarepHaja, OCAXICHHE W pa3feicHHuEe TBEpIOW M KHUIKOH (asbl,
MpOKAJIMBaHUe, OOpallleHHe C NPOAYKTOM, BEHTWIIALMS, OOpalleHWe C OTXOAaMH U
YIPaBIEHHUE MPOLIECCOM.

3aMKHYThIC CHCTEMBI, CIICIUAIBHO MPEIHA3HAYCHHBIC WM MOATOTOBJICHHBIC IS
KOHBEPCHH HUTpaTa IUTYTOHUS B OKCHJ IUTYTOHUS, B YaCTHOCTU, 00OPYA0OBaHHBIC TAKUM
o0Opa3oM, 4TOOBI M30EXKATh JOCTHIKCHHS KPUTUYHOCTH M PaJUAIMOHHBIX 3P (EKTOB, a
TaK)Xe CBECTH K MUHUMYMY OINACHOCTH, CBSI3aHHBIE C TOKCUYHOCTHIO.
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CucreMa KOHBEPCHH OKCH/IA INIyTOHUS B METAJLI
BBOJAHOE 3AMEYAHUE

JTOT mpolece, KOTOPBIA MOXKET OBITh CBS3aH C YCTAaHOBKOH IO MepepadoTKe, BKIOYAET
¢TOpUpOBaHHE JBYOKHCH IUIyTOHHS, OOBIYHO C TPUMEHEHHEM BBICOKOAKTUBHOTO
¢TopucTOoro BOAOpOJA, C LENBI0 TONy4YeHHs (TOpHAA IUTYTOHHUS, KOTOPBIA
BIIOCJICZICTBUM BOCCTaHABIMBAETCS C IIOMOIIBIO METANINYECKOTO KallbIUs BBICOKOM
YHCTOTHI A0 MOJyYSHHsI METAIIMUECKOrO TUTyTOHUS B (GTOpUIa Kajblus B BUAE IIJIaKa.
B 4uncno ocHOBHBIX omepanuil JaHHOTO IMpolecca BXOAAT: (QTopupoBaHue (Harpumep, ¢
MpPUMEHEHHEM 000PYIOBaHuUs, COACPIKALIETO 0IaropoAHbIe METAIUIBI MK 3aIIUIIEHHOTO
MOKPHITUEM W3 HHX), BOCCTaHOBJIIEHHE MeTajula (HampuMep, C TpPUMEHEHHEM
KepaMHU4eCKUX TUTJIeH), BOCCTAaHOBIICHUE IIIJIaKa, OOpallleHue ¢ MPOAYKTOM, BEHTHIISIINSA,
oOpallleHue ¢ 0OTXOAaMH H YIIPaBJICHUE MPOLIECCOM.

3aMKHYThIE CHCTEMBI, CIICIUAIBHO MPEIHA3HAYCHHBIC WM MOATOTOBJICHHBIC IS
MPOU3BOJCTBA METAJUIMYECKOTO IUTYTOHUS, B YACTHOCTH, OOOPYJIOBAaHHBIE TaKUM
o0Opa3oM, 4TOOBI M30EKATh JOCTMKCHHS KPUTHYHOCTH M PaJHUAIMOHHBIX 3 (EKTOB, a
TaK)Xe CBECTH K MUHUMYMY OMACHOCTH, CBSI3aHHBIE C TOKCUYHOCTHIO.

YCTAHOBKMU JJ1sd U3T'OTOBJIEHUS TOIIJIMBHBIX 9JIEMEHTOB
"YcTaHOBKa sl U3TOTOBJICHUS TOTLTUBHBIX 3JICMEHTOB" BKIIIOUAET 000PYAOBaHUE:

a) KOTOPOC 0OBIYHO HaxXoauTCs B HCIOCPCACTBCHHOM KOHTAKTC C TECXHOJIOTHICCKUM
MMOTOKOM AACPHOT0 MaTCpurajia Ui HCMOCPEACTBCHHO 06pa6aTLIBaCT €ro, UJIN XC
YIPaBJIACT UM, WIH,

b)  KOTOpoe repMeTH3UpYyeT SAACPHBII MaTepraa BHYTPH 000IIOUKH.

YCTAHOBKHA JJIs PA3JEJEHUSA N30TONOB YPAHA n
OBOPYJOBAHMUE, KPOME AHAJIUTHYECKHUX NNPUBOPOB,
CIIEHUAJIBHO TIPEJHA3ZHAYEHHOE WJ/IN TIOATI'OTOBJIEHHOE JJIs1
9TOIoO

IIpeamersl 00OPyMOBaHUS, HA KOTOPbIC, KaK CUMUTACTCSA, PACHPOCTPAHACTCS 3HAUCHUE
(bpasbr "000pyI0BaHUE, KpoMme AHAIIUTUYECKUX npubopoB, CIIELAAIBHO
MPeHA3HAYCHHOES WM MOATOTOBJICHHOE" IS pa3/ie/ieHHus U30TOIOB ypaHa, BKIIOYAIOT B
ce0s:

I'a3zoBbIe ueHTpn(byrn H y3JIbl H KOMIIOHEHTbI, CICHIUAJIBbHO NMPEeAHAZHAYCHHbIC WJIH
MOATrOTOBJICHHBIC 1JIfl HCIIOJb30BAHHSA B Ia30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUE

I"a3oBas neHTpudyra 0ObIYHO COCTOUT U3 TOHKOCTEHHOTO(bIX) LMIINHAPA(OB) AMAMETPOM
or 75mm (3 miofima) o 400 mm (16 O10MiMOB) ¢ BEpTHUKAIBHOW IEHTPAIbHOW OCHIO,
KOTOpbIii(e) momemieH(bl) B BaKyyM M BpamlaeTcsa(I0TCsl) C BBICOKOM OKpPY>KHOU
ckopocThio mopsaka 300 m/c wimu Oonee. IS JOCTHKEHHS OOJBIION CKOPOCTH
KOHCTPYKLIMOHHBIE MaTepHallbl BPALIAIOIIUXCS KOMIIOHEHTOB IOJDKHBI UMETH BBICOKOE
3HAYEeHUE OTHOMICHUS MPOYHOCTH K MJIOTHOCTH, a POTOpHas cOOpKa M, CIEeI0BaTEIBHO,
OTACTbHBIE €€ KOMIIOHEHTHI JOJDKHBI M3TOTOBJISITHCSA C BBICOKOH CTENEHBIO TOYHOCTH,
yToOBl pa3baiaHc ObUI MUHMMAIbHBIM. B oTimume OT Apyrux ueHTpudyr razobas
ueHtpudyra uIss  oOoramieHMs ~ypaHa ~HUMeeT BHYTPH  POTOPHOH  Kamephl
BpalarwIyrcsi(uecs) mneperopoaky(u) B ¢dopMe AWCKAa W HEMOJIBHKHYIO CHUCTEMY
nojauu u otBoja raza UFg, cocTosmIyto Mo MeHbIIEH Mepe U3 TPeX OTAENbHBIX KaHaJIOB,
ZIBa U3 KOTOPBIX COEANHEHBI C JJONaTKaMH, OTXOSIIMUMHE OT OCH pOTOpa K nepudepuiiHon
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qacTHu pOTOpHOﬁ KaMCpBhI. B BAKyyMC HAaXOJUTCA TAKKC PA] BA)KHBIX HCBPALIAIOMIUXCA
QJICMCHTOB, KOTOPLIC, XOTA U UMCIOT OC06yIO KOHCTPYKIUIO, HEC CJIOKHBI B U3TrOTOBJICHUN
1 HC U3TOTOBJIAKOTCA U3 YHUKAJIBHBIX MAaTCPUAJIOB. L[CHTpI/I(l)Y)KHaSI YCTaHOBKaA, OJJHAKO,
Tpe6yeT OOJIBIIIOr0 YKCIIa 3THX KOMIIOHCHTOB, TaK YTO UX KOJUYCCTBO MOKCT CIIYXKUTH
BA>XHBIM MHAUKATOPOM KOHCYHOI'O UCITIOJIL30BAHU.

Bpamarommecss KOMIIOHEHTHI
a) [onHbIe poTOpHBIE COOPKH:

ToHKOCTEHHBIE LWIMHAPHL WM PSJ COCOTUHEHHBIX MEXIY CO00M TOHKOCTEHHBIX
UWINHAPOB, U3TOTOBJICHHBIX U3 OJHOTO WK 0OJiee MaTepuaioB C BHICOKHM 3Hau€HHEM
OTHOIIEHUS TPOYHOCTHM K IUIOTHOCTH, YykazaHHeIXx B [IOSCHUTEJIBHOM
3AMEUYAHUU k nHacrosimemy paszgeny. CoeanHeHHE LWIMHAPOB MEXAY coOOH
OCYILIECTBIISIETCS. NPH IOMOIIM THOKHX CHUIb(QOHOB WM KOJEL, OINHCAaHHBIX B
gactd 5.1.1. ¢) Hmwke. CoOpaHHBI POTOP MMEET BHYTPEHHIOIO(ME) Meperopoaky(u) u
KOHIIEBbIE Y311bl, onucaHHble B yacTax 5.1.1.d) u e) Hmwxe. OpHako momHas cOopka
MOKET OBITh ITOCTABJICHA 3aKa34YMKY B YACTUYHO COOpaHHOM BHJIE.

b)  Potopnsie TpyOHI:

CneuuanbHO TpEJHA3HAYCHHBIC WM TOATOTOBJICHHBIE TOHKOCTCHHBIC LMIUHIPHL C
tomuHoN cTeHku 12 mm (0,5 mrotiMa) wimm MeHee, AuaMeTpoM ot 75 MM (3 mroiima) 10
400 MM (16 mr0fiMOB), M3TOTOBJICHHBIC W3 OJHOTO WM 0OJEe MaTepHalIOB, UMCHOIINX
BBICOKOE  3HAYCHUE OTHOIICHUS NPOYHOCTH K  IUIOTHOCTH, VYKa3aHHBIX B
[NOACHUTEJIBHOM 3AMEYAHWMU k HacTosiieMy pa3aeny.

c) Kounbna nim cunbgoHsI:

KommoHneHTsl, cnenuanbHO NpenHa3HaueHHbIE WM MOATOTOBJICHHBIE MAJS CO3JaHHUs
MECTHOW OMNOpBl [UIi POTOPHOH TpyObl MM COEAWHEHHSA psAa POTOPHBIX TPYO.
CunboHBI TPEACTABISAIOT COOOH KOPOTKHE LMIUHIPHI C TOJIIWHOW CTEHKH 3 MM
(0,12 mroiima) unm menee, auamerpoM oT 75 MM (3 morima) mo 400 mm (16 mroiimMoB),
WUMEIOIIUX OAMH rop U M3TOTOBICHHBIE U3 OJHOTO U3 MaTEpUAlIOB, HMEIOIINX BBICOKOE
3HaYeHHE OTHOULIEHHS INMPOYHOCTH K IUIOTHOCTH, yKasaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k nacTosieMy pa3aeny.

d)  Ileperopoaku:

Kommonentsl B ¢popme aucka auametpom oT 75 MM 1o 400 mm (ot 3 go 16 mroiiMoB),
CHeUUabHO MpeAHa3HauYeHHbIC WM MOATOTOBJICHHBIC IS YCTAHOBKH BHYTPU POTOPHOM
TpyObl UeHTpU(YTH ¢ LeJIbI0 HW30JUPOBATH BBITYCKHYIO KaMmepy OT TJIaBHOM
pa3AeauTeNbHON KaMephbl U B HEKOTOPBIX CITydasx AJs yiydlieHus nupkysiaun rasza UFg
BHYTpPH TJIaBHOH pa3AeiUTeNbHON KaMepbl POTOPHOH TPyObl U M3TOTOBJICHHBIE U3 OJTHOTO
W3 MaTepualioB, UMEIOLINX BBICOKOE 3HAUYCHHE OTHOLICHHUS MPOYHOCTH K IJIOTHOCTH,
ykazanHbix B [IOSICHUTEJIbBHOM 3AMEYAHUWMU k HacTodieMy pa3aeny.

e) BepxHue/HnKHNE KPBILIKH:

KomnioneHTs! B (hopMe mucka quamerpom ot 75 mm (3 mrotima) go 400 mm (16 mroiimoB),
CHeUUaIbHO TpeAHA3HAUYEHHBIE WM MOATOTOBJICHHBIE TAaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh AWAMETPY KOHIIOB POTOPHOH TpyOBl M Onarogapsi 3TOMY yIepKHBATh
UF6 BHyTpH ee. DTH KOMIIOHEHTBHI HMCHOJIB3YIOTCS AJSL TOTO, YTOOBI MOJAEPKUBATD,
yAEpKUBAaTh WM COJEpKaTh B ce0e Kak COCTaBHYIO YacTh JJIEMEHTHI BEPXHETO
NOJIINIHUKA (BEpXHssA KpBILIKA) MM CIY)KATh B KadecTBE HECyIIed uacTu
BpAILAIOIIUXCS DJIEMEHTOB JJIEKTPOABUTATENS M 3JEMEHTOB HW)KHErO MOJIIUITHUKA
(HIXHAA KPBIIKA), ¥ U3TOTOBISIIOTCA M3 OJHOTO M3 MaTepUalioB, UMEIOIINX BBICOKOE
3HaYEHHE OTHOULIEHMs IMPOYHOCTH K IUIOTHOCTH, yKa3aHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k nacTodieMy pa3aeny.



5.1.2.

[OACHUTEJIbBHOE 3AMEYAHUE
J171st BpaIaromuxcsi KOMIIOHEHTOB HEHTPH(YT UCTIONB3YIOTCS CIIEAYIOIINE MaTepUAIIbL:

a)  MapTEHCHTHOCTApEIOIIUE CTAIH, UMCIONIHE MAKCUMAIBHBIN Mpeaed MPOYHOCTH
9 2 o
Ha pactspxenue 2,05 x 10° H/m™ (300 000 ¢yHT/KB. aioiim) i Oonee;

b)  adrOMUHHEBBIC CIUIABBI, UMCIONINE MAKCHMAJIBHBIH MpeIeN IPOYHOCTH Ha
9 2 o
pactsbxenue 0,46 x 10° H/m™ (67 000 ¢yHT/KB. miolim) nnu 6oiee;

C)  BOJOKHHUCTbIE (HUTENOJOOHBIE) MaTepHalibl, NPUTOAHBIC AJS HCIIONB30BAHUS B
KOMITO3UTHBIX CTPYKTYpax M HMMEIOUINE 3HAYEHUS YAEIbHOIO MOIYJS YIPYTOCTH
12,3x 10°M mwmu Golee M MAKCHMAIBHOTO YACIBHOTO Ipeieia MPOYHOCTH HA
pactsuxenne 0,3 x 10° M wu Gonee ("yaeIbHBI MOIY/Ih YIPYrOCTH" - 3TO MOZYJIb
FOnra B H/M’, ienieHHsIil Ha yaenbHbI Bec B H/M’; "MakCHMAIBHBIN yae/IbHbIIL
Mpesien MPOYHOCTH Ha PACTSKEHHME" - 9TO MaKCHUMAaJbHBIN Mpees MPOYHOCTH Ha
pacTsuxenne B H/M”, eneHHbIi Ha yaenbHblii Bec B H/n'.

CraTHyecKHe KOMIIOHEHTDI
a) IToamMmHUKY ¢ MAarHUTHOM MMOABECKOI:

CrenupanbHO NpeqHa3HAUYEHHBIE WM TMOATOTOBJIEHHBIE TMOIIUIHUKOBBIE  Y3IIHI,
COCTOSIIME W3 KOJBIEBOIO MAarHuTa, IIOJBEIIEHHOrO B 000iMe, coxaepKalei
nemndupymoonyo cpexy. OoOoiima m3rotaBimBaercs u3 croiikoro k UF marepumana
(cm. [TIOSACHUTEJIBHOE 3AMEYAHUME k pasnmemy 5.2.). Maraur coenunsieTcss ¢
MIOJIFOCHBIM HAKOHEYHMKOM HWJIM BTOPBIM MAarHWTOM, YCTAHOBJIGHHBIM Ha BepXHEH
KpBIIIKE, OMHUCaHHOW B paszene 5.1.1.e). MarHuT MoxeT uMeTh (OpMy KOJbIa C
COOTHOUIEHHEM MEXAYy BHEUIHMM M BHYTPEHHUM JMAMETPAMH, MEHBIIMM WIIU
paBHbBIM 1,6:1. Marsur MoOXXeT HMeTh (opMy, O00ECIeUHBAIONIIYI0 HAYaIbHYIO
nponunaemocts 0,15 'a/m (120 000 equan; CI'C) wnm  Gonee, WM OCTaTOYHYIO
HamMarHu4eHHOCTh 98,5% unu Oonee, WK NpoOU3BEICHUE MHIYKIMU Ha MAaKCUMAaJbHYIO
HanpsokeHHocth most Gomee 80 kJk/m® (107 T'c.d).  Kpome OOBIYHBIX CBOWCTB
MaTepHaia, He0OOXOAUMBIM MPEABAPUTEIBHBIM YCIOBHEM SIBISETCS OIPaHUYCHUE OYCHB
ManbiMu gonyckamu (mMenee 0,1 mm unu 0,004 mroiima), OTKIIOHEHUS! MATHUTHBIX OCEH OT
TeOMETPHUYECKHX OCeH nin obecrieueHrue 0co00ii TOMOTeHHOCTH MaTepralia MarHuTa.

b)  ommmnHukw/nemmndepst:

CrneuuanbHO NpeJHA3HAYEHHBIE WU MOATOTOBICHHBIC MOAIIUITHUKY, COACPKAIINE y3eT
OCH/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHUPOBaHHBIA Ha zemrdepe. Ocp  00BIYHO
MpecTaBiIsieT co00i BaJl U3 3aKAJICHHOM CTalu C OJHUM KOHIIOM B hopMe nonychepsl, U
CO CpelICTBaMM TOJICOCAMHEHMS K HIKHEH KpBIIIKE, onucaHHoU B pazzaene 5.1.1. ), Ha
npyroMm. Ban, ogHako, MOXeT OBITh COSAMHEH C THAPOIUHAMHYECKUAM ITOAITUITHUKOM.
Konbmo wumeer ¢opmy TaOlieTKH ¢ MONMyCPEpUISCKUM YIIIyOJICHHEM Ha OJHOHN
MOBEPXHOCTH. DTH KOMIIOHEHTHI YaCTO MOCTABIISIOTCS OTACIBLHO OT JieMIdepa.

c) MonekynsapHble HACOCHI:

CrnenmanbHO MpenHa3HaYeHHbIE WIM MOATOTOBICHHBIE MUIMHAPHI C BBITOYCHHBIMU WU
BBIJIABICHHBIMH BHYTPHU CIHPAJbHBIMH KaHaBKaMH M C BBICBEPJICHHBIMH BHYTPHU
OTBEPCTHSIMUA. THUIOBBIMU pa3MepaMH SIBIISIOTCS CIEAYIOIIUE: BHYTPEHHUH AUAMETpP OT
75 mm (3 mrotima) o 400 mm (16 mroiimoB), TommuHa creHku 10 mm (0,4 mroviMa) wimu
Oonee, ¢ NIMHOW, paBHOM nuameTpy wunn Oonbimie.  KaHaBku 0OBIYHO HMMEIOT
IpSAMOYTOJIEHOE TonepedHoe ceuenne u riryouny 2 mm (0,08 mroiima) umm 6odee.



5.2.

d)  Craropsl gBUraTeneii:

CrienianbHO MpeTHa3HAYSHHbIC WM TOJTOTOBIICHHBIE CTATOPHI KOJBIIEBOW (HOPMBI st
BBICOKOCKOPOCTHBIX MHOTO(}a3HBIX THUCTEPE3UCHBIX (mm PEaKTHBHBIX )
JJIEKTPOJIBUTATENEH TIEPEMEHHOTO TOKA JJIsi CHHXPOHHOU paboThHI B yCIOBUSAX BaKyyMa B
muamnazone gactor 600-2000 I'm m B gmamazone momuocTeit 50-1000 BA.  Crartopsl
COCTOSAT W3 MHOro(a3HbIX OOMOTOK Ha MHOTOCIOWHOM KEIe3HOM CEpJCYHUKE C
HU3KAMH TIOTEPSMH, COCTOSIIEM W3 TOHKHX IUTACTHH, OOBIYHO TONIMMHONW 2,0 MM
(0,08 mroiima) nmm MeHee.

e) Kopnyca/npuemnanku neHTpudyru

KommnoHeHTsI, criennanbHO NMpeaHa3HaueHHbIe WK MOJITOTOBIIEHHBIE 711 pa3MEIIeHUs B
HUX COOPKH POTOPHOM TpyOBI razoBoi IeHTpUGYru. Kopmyc coCTOMT U3 KeCTKOIo
OUIUHApPA ¢ ToamuHON cTeHkd A0 30 MM (1,2 mroitMa) ¢ IpeIrM3noHHO 00pabOTaHHBIMHU
KOHIIAMH JJIsi YCTAHOBKH TIOANIMITHUKOB U C OJHUM WM HECKOJbKUMH (IIaHIIAMHU JUIS
MoHTaxa. (OOpaboTaHHBIE KOHIBI MApaJUIETBHBI APYT APYTY WU TMEPIECHINKYISPHBI
MIPOIONIFHON ocu muuHApa B ipenenax 0,05 rpamyca niam meHee. Kopimyc MOXKET Takxe
MIPECTaBIATh COO0I KOHCTPYKIHIO STYEUCTOTO THIIA ISl pa3MEIIeHUS B HEM HECKOJIBKUX
poTOpHBEIX TpyO. Kopiryca M3roraBIMBaroTCs U3 MaTepuanoB, Koppo3uecTorknx k UFg,
WJTH 3aIUIIAI0TCA TOKPBITHEM M3 TAKUX MaTepHaJIoB.

f) JloBymiku:

CriernasibHO TIpeHAa3HAYEHHBIE WM TIOJITOTOBIEHHBIE TPYOKH BHYTPEHHUM IHAMETPOM
1o 12 mm (0,5 mrotima) murst m3BnedeHus raza UFq u3 poTopHO# TpyOBI 110 METOIY TPYOKH
[Tuto (T.€. ¢ OTBEpCTHEM, HANPaBICHHBIM Ha KPYTOBOW TMOTOK Ta3a B POTOPHOM Tpyde, K
MIpUMEPY, MOCPEICTBOM HM3TH0a KOHIIA paAWallbHO PaCIOIOKEHHONW TPYOKH), KOTOpHIE
MOJKHO TIPUKPEINUTH K IICHTPAIBHOW CUCTEME H3BIICUEHUsI ra3a. TpyOKH U3rOTOBJICHBI U3
MarepuayioB, KopposuecToMkux K UFg, WM 3aluilaroTcs MOKPHITUEM W3 TaKHX
MaTepHasoB.

CrnenmaJbHO NpeAHA3HAYEHHBbIE MM TNOATOTOBJIEHHbIe BCIOMOraTelbHbIE
CHCTeMbl, 00OpyIOBaHMEe M  KOMIIOHEHTBI  [JJs  HMCHOJB30BAHMSA  HA
ra3oneHTpH Py KHOI yCTAHOBKE 10 000raleHHI0

BBOJHOE 3AMEYAHUE

BcmomoraTensHbie  cHCTEMBI, O00OpYJOBaHHE M KOMIIOHSHTHI Ta30LeHTPpU(YKHOH
YCTaHOBKH TI0 OOOTAIlEHUIO MPEACTABISIOT COO0H CHUCTEMBI YCTaHOBKH, HEOOXOIMMbIE
s nonaun UFg B nieHTpudyru, Uist CBSI3M OTHCHBHBIX HMEHTPUPYT MEXIy co0oil ¢
LeNb0  00pa3oBaHUS KacKaJoB (WMJIM CTyIMeHEeH), 4ToObl JOCTUYh 00Jee BHICOKOTO
oboramenns W wu3Bineub "mponaykt' u "xBoctel" UF¢ w3 meHtpudyr, a Taxke
o0opymoBaHuMe, HEOOXOMUMOE Ui TPUBEIACHWS B JACWCTBUE UEHTpUGYr WM IS
YIpaBIICHUs YCTAHOBKOM.

O6bruHO UF¢ nicnapsieTcss U3 TBEPABIX BEILECTB, MOMELICHHBIX BHYTPH IOAOTPEBAEMBIX
aBTOKJIABOB, M TMoOJaeTcsi B ra3oo0pa3Hoil ¢opme K UeHTpudyram depe3 CHCTeMY
KOJIJIEKTOPHBIX TpyOomnpoBoaoB kackaga. "lIpoaykt" u "xBocte" UFs, moctymatomme u3
HeHTpudyr B BuAe Tra3000pa3HBIX IIOTOKOB, TaKKe MPOXOIAT YEpe3 CHUCTEMY
KOJIJIEKTOPHBIX TPYOONPOBOAOB KacKala K XOJOIHBIM JOBYIIKaM (paboTaromuMm Mpu
temmeparype okosio 203 K (-70°C)), riie OHH KOHICHCHUPYIOTCS U 3aTeM IOMEIIAIOTCS B
COOTBETCTBYIOIINE KOHTEHHEpPHI sl TPAHCIOPTHPOBKM WIM XpaHeHHMs. Tak Kak
YCTaHOBKa MO OOOTAIICHHIO COCTOUT M3 MHOTHX ThICSY LEHTPU(]Yr, cOOpaHHBIX B
KacKaJbl, CO3Jal0TCsS MHOTOKMJIIOMETPOBBIE KOJIJIEKTOPHBIE TPYOOIPOBOIBI KAacKaloB C
THICSIYaMU CBapHBIX IIBOB, IPUYEM CXEMa OCHOBHOM YacTH UX COEAMHEHUI MHOTOKPaTHO
MTOBTOPSIETCA. O6opynoBaHue, KOMIIOHEHTHI H  CHCTEMBl  TpyOOIpOBOIOB
W3TOTaBIIMBAIOTCA C COONIONEHHEM BBICOKMX TpeOOBaHMH K BaKyyM-TUIOTHOCTH U
YUCTOTE 00pabOTKH.



5.2.1.

5.2.2.

5.2.3.

5.2.4.

Cucrembl nogaun/cucTeMbl 0TBOAA ""mpoaykTa' u '"XBoCcTOB"

CHCL[I/IaHLHO MNPpCAHA3HAUCHHBIC HJIM TMOATOTOBJICHHBIC TCXHOJOTHUYCCKUEC CHCTCMEIL,
BKIIIOYAromiue:

MUTAIOLINE aBTOKIIABBI (WJIN CTaHIMK), Hcroib3yemble A nogaun UFg B kackansl
ueHtpudyr npu aasiaenuu no 100 klla (15 dyHT/KB. ArOHM) B TpU CKOPOCTH | KI/4
wiu Gornee;

necyOnuMaTopsl (MM XOJIONHBIE JIOBYIIKH), HUCHOJb3yeMble Aiisi BeiBedeHus UFg
n3 kackagoB npu nasieHun 1o 3 klla (0,5 pynrt/ks. groiim). lecyOmumaropsr
criocoOHbI oxnaxaatbes 10 203 K (-70°C) u narpesatbest 10 343 K (70°C);

cTaHuMU "mpoxykTa" W "XBocToB", ucmonb3dyemble ans nepememeHus UFg B
KOHTCUHEPHI.

Ota ycTaHOBKa, 00OpyIOBaHHE WM TPYOONPOBOABI TOJHOCTHIO HM3TOTABIMBAIOTCS M3
croiikux kK UF¢ wMarepuanoB WM  3aIUMINAIOTCS  HOKPBITHEM M3  HHX
(cm. [IOSACHUTEJIBHOE 3AMEYAHUE k panHomy pasgeny) C  cOONIOJCHHEM
BBICOKMX TpeOOBaHMH K BaKyyM-TUIOTHOCTH U YUCTOTE 0OPaOOTKH.

MamuHHbIe CHCTEMBbI KOJIJIEKTOPHBIX TPYOONPOBOI0B

CrnenmanbHO MpeJHa3HAYeHHBIE WM IMOATOTOBJICHHBIE CHUCTEMBI TpPyOONpPOBOIOB U
KoJJIeKTopoB i yaepkanust UFg BHyTpu UeHTpH(]YKHBIX KackagoB. OTa CeETh
TpyOOTIPOBOAOB OOBIYHO MPEACTABIACT cO00i cucTeMy C "TpOHHBIM" KOJUIEKTOPOM, H
Kaxxias HeHTpudyra coelnHeHa ¢ KaXIbIM M3 KoJulekTopoB. ClegoBaTenbHO, cxema
OCHOBHOW YacTH HMX COEOUHEHHMS MHOTOKpPAaTHO MoBTopsieTcs. OHa IOJIHOCTBHIO
nsrotasnuBaercsi u3 croiikux K UFg wmarepuanoB (cm. ITIOSCHUTEJIBHOE
3AMEYAHUE « HacrosimieMy pas3zneny) ¢ cOOJIOAEHHEM BBICOKHX TpeOOBaHUU K
BaKyyM-IUIOTHOCTH M YHCTOTE 0OpabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHNKH HOHOB st UF,

CrientmasibHO NMpeIHAa3HAYEHHBIE WM MOATOTOBIEHHBIE MATHUTHBIE UM KBaAPYTIOJIbHbIE
MAacc-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTD MIPSIMOM 0TOOP MPOO MOAaBaeMO MacChl,
"mpoaykTa" uiam "XxBocToB" M3 ra3oBbIX MoToKOB UFs 1 oOnagatonire monHeIM HAOOpOM
CJIETYIOINX XapaKTePUCTHK:

1. yaAeNbHas pa3penaroas ciocoOHOCTh o Macce cBbime 320;

2. COACPIKAT UCTOYHUKU MOHOB, U3TrOTOBJICHHBIC U3 HUXPOMA UIIN MOHCIIA U
3alMUIICHHBIC MMOKPBITUEM U3 HUX, WJIN HUKCIUPOBAHHLIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKH C 60M6ap;[1/1p0}31<0ﬁ QJICKTPOHAMU,

4. COACPIKAT KOJIICKTOPHYIO CUCTEMY, NPUT'OJHYTO JJI U30TOIMHOTO aHAJINU3a.
IIpeoGpa3zoBaTenn 4acTOTHI

Hpeo6pa3OBaTenH HYaCTOThI (TaK)KC M3BCCTHBIC KaK KOHBCPTOPHLI HIIN I/IHBepTOI)I:I),
CIICHUAJIBHO TPCAHAZHAYCHHBIC HWJIKM IMOATIOTOBJIICHHBLIC [JIA NHUTAHUA CTAaTOPOB
JIBUTATEJICH, OMNpeNeICHHBIX B moamyHkre 5.1.2.d), Wi dYacTW, KOMIOHEHTH U

HOI[C60pKI/I TaKHuX npeo6pa3OBaTeneI‘/’I 4aCTOThI, 06na;[a}oume IIOJIHBIM Ha60p0M
CICAYIOINX XaPAKTCPUCTHUK:
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5.3.

5.3.1.

5.3.2.

1. MHoro¢a3HbIi BeIxoa B auanazone ot 600 qo 2000 [';
BBICOKAs CTa0MIBHOCTH (co cTabmnm3areit 9actotsl ydrie 0,1%);

HU3KHE HEMHEHHBIC CKaxeHus (MeHee 2%);

S

K02 UITUEHT MoJIe3HOTO neicTBHs cBbitie 80%.
MNOACHUTEJIbHOE 3AMEYAHUE

[lepeuncnennoe BhImIE O0OpPYIOBaHWE BCTYHNAeT B HETMOCPEICTBEHHBIH KOHTAKT C
TexHojoruueckuM razom UF¢ niau HemocpeIACTBEHHO ympaBiseT padoToi HeHTpudyr u
MPOXOXKICHUEM Ta3a OT HeHTPU(YTH K IIeHTpUdyre U U3 Kackaja B Kackaj.

Kopposuecroiikue k UFs Marepuansl BKIIOUYAIOT HEP)KABEIOIIYIO CTajlb, ATIOMUHUH,
QITFOMHHHEBEIC CIIJIABBI, HUKENb WM CIUIaBbI, cojepxaiue 60% u 0ojiee HUKEIS.

CrnenmnaJbHO NpeAHA3HAYECHHBbIE WM NOATOTOBJEHHbIE COOPKH W KOMIIOHEHTHI 1A
HCII0JIL30BaHUs NPpH ra3onnugdy3noHHOM 000raleHnn

BBOJHOE 3AMEYAHUE

IIpu razomuddy3noHHOM MeEToIEe  pas3leleHHs] HW30TONOB  ypaHa  OCHOBHOMU
TEXHOJIOTHYECKOW COOPKOH SIBISETCS CHEUUAIBHBIA TMOPUCTBIM Taz0anu(dy3HOHHBIH
Oapbep, TEIIOOOMEHHUK UIsl OXJIaKICHHs ra3a (KOTOpPBI HarpeBaeTcsi B Mpolecce
CKaTus), VYIUIOTHUTENBHBIE KIJAMaHbl W pPETYJHPYIOLIME KIJAMaHbl, a TaKxke
TpyOOTIPOBOEL. [Mockonbky B ra3oaud@y3MOHHONH TEXHOJIOTHH HCIONb3YeTCs
mectudropucteiii ypan (UFg), Bce obopyzoBanue, TpyOOIpOBOABI M TOBEPXHOCTU
W3MEPUTENBHBIX NPUOOPOB (KOTOpbIE BCTYMAalOT B KOHTAKT C Ta3oM) JOJDKHBI
W3rOTaBIIMBAThCA W3 MaTEpPHAaJiOB, COXPAHSIOMMX cTaOunbHOCTh Hpu KoHTakTe ¢ UFg.
lazopnddy3noHHas yCTaHOBKA COCTOUT U3 psAAa TaKUX COOPOK, TaK YTO UX KOJUYECTBO
MOJKET OBITh BaXKHBIM ITOKa3aTeJIeM KOHEYHOTO MpeIHa3HAYCHUSI.

I'azonn¢dyznonnsie 6apbepbl

a) CriennasibHO  TIpeHAa3HAUYEHHBIE WM TIOATOTOBJICHHBIE TOHKHE, ITOPHUCTHIE
GuasTpsl ¢ pazmepom mop 100-1000 A (arrcTpem), TommuHOI 5 MM (0,2 mroiiMa)
WU MEHBITE, a I TPyOdaTex dopM muamerpoMm 25 MM (1 mroitm) wim MeHbIIe,
W3TOTOBJICHHBIE W3  METAJUIMYECKHX, TOJMUMEpPHBIX WM  KEePaMHYECKHUX
MarepuayioB, kopposuectorikux Kk UFg, u

b) CHEIMATLHO TIOATOTOBJICHHBIC COCIUHEHMSI WJIH TOPONIKU JJII HM3TOTOBJICHHS
Takux (UIBTPOB. Takwe COeNUHEHUS U TOPOUIKY BKITFOYAIOT HUKEIb UM CILIABBI,
conepxkamme 60% wnm Oojiee HHMKEINs, OKCHJ altoMuHUs win cToiikue kK UFg
MOJIHOCTBI0 (DTOPUPOBAHHBIC YIIIEBOAOPOIHBIC MMOIUMEPHI C YHUCTOTON 99,9% mmu
Oozee, pasmepoM dacTUIl MeHee 10 MKM M BBICOKOW OJHOPOHOCTHIO YACTHI] TIO
KPYITHOCTH,  KOTOPBIE  CIEIUAILHO  MOATOTOBJICHBI IS W3TOTOBIICHUS
razoaudy3uoHHBIX OapbepOB.

Kameps1 iugdysopos

CriernanibHO TIpeHa3HAYEHHBIE WM MOJATOTOBIIEHHBIE T€PMETHYHBIC MIHHIAPUIECKUE
cocyasl quamerpoMm Oosee 300 mm (12 mrotimoB) u mmmHOM G6omee 900 MM (35 mroiiMoB),
WM TIPSIMOYTOJIFHBIE COCYNIbI CPaBHMMEBIX Pa3MepOB, UMEIOIINE OJIWH BITYCKHOW M JBa
BBIIYCKHBIX IaTpyOKa, JAUaMeTp KaKI0ro M3 KoTopbhix Oonee 50 MM (2 mroiima), mist
MMOMEILICHUS B HHUX Ta3oAuddy3HOHHBIX 0apbepOB, M3rOTOBJICHHBIC M3 CTOMKUX K UFg
MaTepraoB WU 3allUIIEHHbIC TIOKPHITUEM U3 HUX, M TIPeJHa3HAUYEHHBIE [Tl yCTAHOBKHU
B TOPH30HTAIBHOM HIIH BEPTUKAIHFHOM MOJIOKEHHH.
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5.3.3.

5.3.4.

5.3.5.

5.4.

Komnpeccops! u razonyBku

CrienualibHO TIpe[HAa3HAUEHHBIC WJIM TMOJATOTOBJICHHBIC OCEBBIC, ICHTPOOCIKHBIC WITU
00BEMHBIE KOMITPECCOPHI, WIN Ta30yBKH C TPOU3BOJAUTEIBHOCThIO HA Bcoce | M’/MUH
nm O6onee UFg u ¢ maBneHneM Ha BBIXOJe 0 Heckonbkux coteH klla (100 ¢yHT/KB.
JIOWM), TpelHa3HAUYCHHBIE JUIsl JONroBpeMeHHOM skcrutyataiuu B cpeae UFg ¢
AJICKTPOJIBUTATENIEM COOTBETCTBYIOIICH MOITHOCTH HMJM 0O€3 HEro, a TakXKe OTACIbHBIC
COOPKH TaKWX KOMIIPECCOPOB U Ta30[lyBOK. OTH KOMIPECCOPHI M Ta30[yBKH HMCIOT
nepenaj aAasieHus ot 2:1 1o 6:1 u uzroraBnuparotcs u3 croikux k UFg MatepuanoB uiu
MOKPBIBAIOTCS UMH.

Ymiornenusn Bpamapumuxcs BajioB

CrienManbHO TMPEIHA3HAYCHHBIC WM IMOATOTOBJICHHBIC BAaKyyMHBIC YIUIOTHCHHS,
YCTAHOBJICHHBIC HAa CTOPOHE MOJAauYd W Ha CTOPOHE BBIXOJA JJIS YIUIOTHCHHS Bana,
COCIMHSIONICTO POTOP KOMIIPECCOpa WM Ta30[yBKH C MPUBOIHBIM JBHraTeIeM, ¢ TEM
Y4TOOBI 00CCTICUNTh HAMCKHYIO TEPMETH3AIUIO, TPEIOTBPAIIAONIYI0 HATCKAHUE BO3/yXa
BO BHYTPEHHIOI KaMepy KOMIpEeccopa Win ra3oayBku, koTopas HamonneHa UF,. Takwue
VIUIOTHCHUSI OOBIYHO MPOCKTHPYIOTCS HA CKOPOCTh HaTekaHus OydepHOro rasza MeHee
1000 cv*/mun (60 moiim’/MuH).

TenmoooMenHnKkH 1is oxuaaknenuss UF

CrieruanbHO MpeTHA3HAYCHHBIC WA MOJITOTOBJICHHBIC TEII000MEHHUKH,
M3TOTOBJICHHBIE U3 CTOWKNX K UF¢ MaTepuanaoB WM MOKPHITBHIE UMH (32 UCKIFOUCHUEM
HEPXKaBCIOWIEH CTanu), WIH MEIbl0, WM JIOOBIM COYETaHWEM OJTHX METaUIOB U
paccunTaHHBIE Ha CKOPOCTh HM3MEHEHHs HaBIICHMS, ONPEACTAIOIIEro YTEUKy, MEHee
10Ila (0,0015 dynr/kB. MIO0¥iM) B wac npu nepemane jgasienus 100 k[la
(15 ¢ynT/KB. AIOHM).

CnenuajibHO TpeIHA3HAYEHHbIE WJIM MOATOTOBJEHHbIE BCIOMOraTejbHbIE
CUCTeMBbI, O00OpyI0BaHHE W  KOMIIOHEHTbI JUISl  MCHOJbL30BAHUS  NpH
razoandp¢y3noHHOM 000rameHun

BBOJHOE 3AMEYAHUE

BcnomoratenbHble cucTeMbl, 000pyJOBaHHE M KOMIIOHEHTHI U Ta30Au((y3HOHHBIX
YCTaHOBOK IT0 OOOTAILIEHHIO MPEACTABISIOT COOOH CHCTEMBI YCTAHOBKH, HEOOXOIMMBEIE
s monaun UFg B razoanddy3noHHyo cOOpKY, AJS CBSI3M OTAEIBHBIX COOPOK MEXIY
coboif 1 00pa3oBaHUs KAacKaJoB (WM CTYNEHEH) C eabl0 MOCTENEHHOTO JOCTHKECHUS
Oonee BBICOKOTO oOorameHuss W u3BiedeHus: "mpoxykra" u  "xsoctoB" UFg u3
IuQy3nOHHBIX  KacKaJoB. BBuoy — BBHICOKOMHEPIHMOHHBIX  XapaKTEPUCTHUK
1 Py3uOHHBIX KacCKaJoB JI000Ee MpephiBaHWE HUX PabOTHl, OCOOEHHO HMX OCTAHOBKA,
NPUBOIAT K Cephe3HBIM mocieacTBusM.  CiemoBaTensHO, Ha ra3ogud@y3noHHON
YCTaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOroe W TMOCTOSHHOE MOAJCep)KaHUE BaKyyMa BO
BCEX TEXHOJOIMYECKHX CHCTEMax, aBTOMaTW4eckas 3alluTa OT aBapUil W TOYHOE
aBTOMAaTHYECKOE pETyIUpOBaHUE TOTOKa rasa. Bce 3T0 mpHBOAWT K HEOOXOAMMOCTH
OCHAILIEHUST YCTAaHOBKH OOJBIIMM KOJMYECTBOM CIEIHANBHBIX H3MEPUTEIbHBIX,
PETYIUPYIOUINX U YIIPABISIOMINX CUCTEM.

Oo6bryH0 UF( ucnapsieTcs u3 MUIMHIPOB, TOMEIIEHHBIX BHYTPH aBTOKIIABOB, U MOAETCS
B ra3o00pa3Hoii (¢opMe K BXOJHBIM TOYKAM 4Yepe3 CHUCTEMY KOJJICKTOPHBIX
TpyOompoBonoB kackama. "Ilpoaykt" u "xBoctel" UFs, mocrymaronue M3 BBIXOIHBIX
TOYECK B BHJIE Ta3000pa3HBIX IOTOKOB, MPOXOJAT 4Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB Kackajga JUOO K XOJOJHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

CTaHIOUsAM, TIOC ra3006pa3HHﬁ IIOTOK UF6 CXKMXACTCA M 3aTcM IIOMCIIACTCA B
COOTBCTCTBYIOIIHC KOHTCI;'IHCPLI A4 TPAHCIOPTUPOBKU WM XpPaHCHHA. HOCKOHBKy
ra3o;[1/1(1)(by31/10HHa51 YCTaHOBKa 110 06OFaLL[eHI/IIO HMeEeT OOJBIIOE KOJIHMYECTBO
Fa30,Z[I/I(1)(1)y3I/IOHHBIX C60pOK, CO6paHHI>IX B KaCKaJbl, CO3Jar0TCd MHOTOKHUJIIOMCTPOBLIC
KOJUICKTOPHBIC pr6OHp0BO,I[I>I KaCKaJoOB C TbICAYaMHM CBAPHBIX IMBOB, INpHUYCM CXCEMa
OCHOBHOM YacTH WHX COG,Z[I/IHGHI/Iﬁ MHOT'OKPATHO TIOBTOPSCTCA. O60py,[[OBaHI/IC,
KOMIIOHCHTBI U CUCTCMbI TI)Y60HpOB0)10B HU3roTaBJIMBAOTCA C CO6J'IIOI[€HI/ICM BBICOKHX
Tpe6OBaHHfI K BaKYYM-IUIOTHOCTHU U YUCTOTC O6pa6OTKI/I.

Cucrembl nogaun/cucTeMsl 0TBOAA "'mpoaykTa' u '"'XBoCTOB"

CrnenmanbHO TNpenHa3HAYCHHbIE MM TOATOTOBJICHHBIE TEXHOJOIMYECKHE CHCTEMBI,
cnocoOHble padorats npu Aasneruu 300 I1a (45 hyHT/KB. AI0KM) UM MEHEE, BKITIOYAsT:

MUTAIOLINE aBTOKJIABHI (WJIM CHCTEMBI), UcTIonb3yeMble it nogaun UFg B
razoaudy3noHHBIEC KaCKabl;

necyOnuMaTopsl (MK XOJIOTHBIE JIOBYILKH ), UCHIONb3yeMble 1t BeiBenenus: UF
n3 ra30au(Hy3MOHHBIX KACKaI0B;

CTaHIIMH CXKXMXKCHUA, TIC UF6 B ra3006pa3Hoﬁ (bopMe N3 KaCkaJga COKUMACTCA U
OXJIAXIACTCA A0 XHUIAKOI'O COCTOSAHUA,

CTaHLIMHU "TIpOAyKTa" WK "XBOCTOB", HCHONB3yeMble 11 nepememenus UFg B
KOHTCHUHEPHI.

CucreMbl KOJUIEKTOPHBIX TPY0OONIPOBOI0B

CrierualibHO TpeIHA3HAYCHHBIE WIJIM TIOJTOTOBIICHHBIE CHCTEMBI TPYOOIPOBOAOB U
CUCTEMBI KOJIeKTOpOoB st ynepxkanus UFs BHyTpH razonudy3noHHBIX KacKajgoB. OTa
CeTh TPYOONPOBOJIOB OOBIYHO MPE/CTABIACT COOOM CUCTEMY C "MBOMHBIM" KOJUIEKTOPOM,
re Kaxaas siaelika COeIMHEHa C KaXKIbIM U3 KOJJIEKTOPOB.

BakyymHBIe crcTeMBbl

a)  CpoeuuanbHO TpeAHAa3HAUYEHHBIE WM TOATOTOBJICHHBIC KpYMHBIE BaKyyMHBIE
MarucTpam, BaKyyMHBIC KOJUJIEKTOPHI u BaKyyMHBIC HAaCOCHI
3
IPOM3BOAUTENLHOCTEIO 5 M /MuH (175 GyT’/mMun) wiu Goee.

b) BakyymHBIE HacOCHI, CIICIIUAIEHO TpeHa3HAUYCHHBIC Ui pabOThI B CoAepKalIeit
UFs armoctepe W U3rOTOBJICHHBIC W3 AIIOMHUHHS, HUKEIS WM CIUIABOB,
conepkammx Oonee 60% HHUKENS WIM MOKPHITHIE UMH. ODTH HAaCOCHI MOTYT OBITh
WO POTALUMOHHBIMM, WJIH TMOPIIHEBBIMH, MOTYT HMETh BBITECHSIOUIUE U
(bTOPUCTOYTICPOIHBIC YIUIOTHCHHS, a TakXKe B HUX MOTYT TPUCYTCTBOBAThH
CHerraibHbIe PaboUne JKUIKOCTH.

CrnenmnajbHble CTONOPHBIE H PeryJIMPYOIIHe KIalaHbl

CneunanbHO MpEeAHA3HAYCHHBIC WM MOATOTOBJICHHBIE PYYHBIE WIM aBTOMATHUYECKHE
CTOIIOPHBIC ¥ PETYIUPYIOIINE KIIAllaHbl CHIL()OHHOTO THIIA, U3TOTOBIICHHBIC U3 CTOWKUX
k UF¢ marepuanos, nuametpom ot 40 1o 1500 mm (1,5 10 59 naroitMoB) [uist yCTAaHOBKH B
OCHOBHBIX M BCIIOMOTATCIBHBIX CHUCTeMax ra3oAu(Qy3MOHHBIX YCTAaHOBOK IIO
00O0ramieHHuIO.
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5.4.5.

5.5.

Macc-cnekTpoMeTpbl/HCTOYHNKH HOHOB 111 UF,

CriennasibHO NpeIHAa3HAYEHHBIE WM MOATOTOBIEHHBIE MATHUTHBIE UM KBaAPYTIOJIbHbIE
Macc-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTD MIPSIMOM 0TOOP MPOO MoAaBaeMON MacChl,
"mpoaykTa" uian "XBocToB" U3 ra3zoBbix MOTOKOB UF¢ n obnanaromue mosHeIM HaOOpoM
CJIETYIOINX XapaKTePUCTHK:

1. yaAeNbHas pa3penaronas ciocoOHOCTh o Macce cBbime 320;

2. COACPIKAT HCTOYHUKHU HMOHOB, H3rOTOBJICHHBIC W3 HUXpOMa HJIU MOHCIIS WU
3alMUIICHHBIC IMTOKPBITUEM U3 HUX, WA HUKCIIUPOBAHHBIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKH C 60M6ap,[[I/IpOBKOﬁ QJICKTPOHAMU;

4. CoJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJAHYIO A7 U30TOMMHOTO aHaIu3a.
I[MTOACHUTEJIBHOE 3AMEYAHUE

[lepeunciennoe BhIe 00OpPYMOBaHWE BCTYHMAeT B HEMOCPEICTBEHHBIH KOHTAKT C
TexHonorudeckuM razoM UFg, nu00 HEmOoCpeACTBEHHO PEryiHpyeT MOTOK B Ipeaeiax
Kackajga. Bce MOBEpXHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJOTUYECKUM Ta30oM,
LIETTUKOM M3roTaBiauBaroTcs u3 ctoikux Kk UFg MaTepuanoB uiy nokpeiBaroTcs uMu. s
LeNel pas3/enoB, OTHOCAMMXCA K ra3oaudy3rMoHHBIM YCTPOMCTBAM, MaTEpHAbI,
Kopposuectorike kK UFg, BKIIOYAIOT HEPKABEIOILYIO CTajlb, ATIOMUHUMN, aTIOMUHUEBHIC
CIUTaBbI, OKCH/| AJTFOMHHUS, HUKENb WU CIUIAaBHI, coaepkantue 60% wuim 0osee HUKENs, a
Takxke cToiikue K UFg MONHOCThIO TOPUPOBAHHEIC YTIICBOIOPOIHEIC ITOJIMMEPHI.

CnennajbHO NMpeIHA3HAYEHHbIE MJIH MOATOTOBJIEHHbIE CHCTEMbI, 000PY/I0BAHUE H
KOMIIOHEHTBbI I  MCHOJB30BAHMS HA  YCTAHOBKAX  a’3POJAHHAMHUYECKOIO
o0oraieHus.

BBOJHOE 3AMEYAHUE

B mporeccax aspogmHamMudeckoro oboramenusi cMech razoobpasnoro UFg u merkoro
raza (BOIOpOX WM TENHi) CKUMAeTCa W 3aTeM IMPOITyCKaeTcs 4epe3 pasIeldronine
JJIEMEHTHI, B KOTOPBIX HM30TOIHOE PAa3/IEIICHHE 3aBepIIaeTCs MOCPEICTBOM IOIyUeHHS
OONBIINX TIEHTPOOSKHBIX CHJI IO TEOMETPHHM KPUBOJMHEWHONW CTEHKH. Y CIICITHO
pa3paboTaHbl J[Ba MpoIlecca 3TOTO THIA: TPOIECC COMIOBOTO PA3NENICHHsI U MPOIece
BUXpeBoil TpyOku. Jlms o000oMX MpoleccoB OCHOBHBIMH KOMIIOHEHTaMH KackKaja
paszeneHus ABIAIOTCS MUIMHIPHYECKHE KOPITyca, B KOTOPHIX Pa3MeEIIeHbl CienaIbHbIe
pa3feNnuTeNbHbIe 3JIEMEHTHI (COIUIa WM BUXPEBBIE TPYOKH), Ta30BbIE KOMIIPECCOPHI U
TEIUIOOOMEHHUKM U1 yNaJleHHs oOpasyromerocs TIpH CKaTHH  Terla. Hns
a’POIMHAMHYECKHX YCTAaHOBOK TpeOyeTcsl MEeNbId psI TaKuX KacKaJoB, TaK YTO WX
KOJMYECTBO MOJXKET CIYXHTh BaXXHBIM YKa3aTelleM KOHEYHOTO FHCIIOJIb30BaHUSI.
ITockonbky B a’poauHaMuyeckoMm mnpoluecce ucrnonbdyercs UFg, MoBepXHOCTH BCEro
obopynoBaHus, TPYOOIIPOBONOB M H3MEPHUTCIBHBIX NPHOOPOB (KOTOPHIE BCTYIAIOT B
KOHTakT C Ta30M) [OJDKHBl H3TOTAaBIMBATBCS W3 MaTEpUajlOB, COXPAHSIOMINX
YCTOMYMBOCTD Npu KoHTakTe ¢ UFg.

[OACHUTEJIBHOE 3AMEYAHUE

[lepeuniciieHHBIE B HACTOSIIEM pasjelie dJIEMEHTHl BCTYNAIOT B HEIIOCPEICTBEHHBIN
KOHTaKT ¢ TexHoJIormaeckuM razoM UF¢ nmmbo HEMmoCpencTBEHHO PEryaHupyIOT MOTOK B
mpeaenax — Kackaja. Bce moBepxHOCTH, KOTOpPBIC BCTYHMAlOT B KOHTAaKT C
TEXHOJOTUYECKUM Ta30M, IEJIUKOM H3roTaBiuBatoTcs W3 croiikux k UFg martepuanon
WJTU 3aIMIIEHBI MIOKPHITHEM U3 TaKUX MaTephayioB. JlJis 1eneid pas3zena, OTHOCSIIETOCs
K DJIEMEHTaM a’poIWHAMHYECKOTO olOorarieHus, kopposuectorikue k UFs Marepuans
BKJIFOYAIOT MEb, HEPXKABCIOIIYIO CTalb, ATIOMHHHHA, AJTIOMAHUCBBIC CIUIaBBI, HUKEITH
WU CIUIaBHI, coaepikartue 60% wmm 6onee HUKeNs, a Takxke cToikue kK UFg momHOCTRIO
(hTopupOBaHHBIC YTIICBOJOPOIHBIC TTOJIUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

Pa3zgennrebHBIE COILIA

CrnienianbHO TIpeHA3HAYEHHBIC WM TIOATOTOBIICHHBIC pa3lelUTENbHbIE COMIa M HX
cOopku. PaznmenurenvHblE COMIIA COCTOST W3 INENEBUIHBIX H3OTHYTHIX KaHAJOB C
pamuycoM m3ruda menee 1 mm (06sraHO OT 0,1 Mo 0,05 MM), Koppo3uectoiikux k UF,
HUMEIOIUX BHYTPEHHIOK PEXYIIYI0 KPOMKY, KOTOpas paselseT MPOTEKAIIIUi depes3
COTLIO Ta3 Ha NBe (ppaKitum.

Buxpesbie TpyOxn

CrienianbHO TIpeHA3HAYCHHBIC VIIH TOATOTOBIICHHBIE BUXPEBBIC TPYOKH U MX COOPKH.
BuxpeBbie TpyOKM HWMEIOT IWIMHAPWYECKYIO WIH KOHYyCOOOpasHyl (dopmy,
HU3TrOTOBJIIEHBI U3 Koppo3uecToikux k UFg MarepranoB uiu 3allUIIEHbl TTOKPBITUEM U3
TaKMX MaTepuajoB M uUMeroT nuametrp oT 0,5 cm 70 4 cM TpH OTHOLIEHUH IJIWUHBI K
muametpy 20:1 wmiam MeHee, a TaKXKe ONHO WM OoJjiee TAaHTEHIIMAIhLHOE BXOIHOE
orBepctre. TpyOKHM MOTYT OBITH OCHAINEHBI OTBOJIAMH COILJIOBOTO THUIIA HA OJHOM WA
Ha 000MX KOHIIAX.

[NOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenbHBIN Ta3 MOCTYNMACT B BUXPEBYIO TPYOKY IO KacaTeIbHOM ¢ OJIHOTO KOHIIA WIIH
Yyepe3 3aKpy4rBaIOIINe JIOTATKY WK Yepe3 MHOTOUYKNCIICHHBIC TAHTCHIIHAILHBIC BXOIHBIC
OTBEPCTHS BAOIH TPYOKH.

Komnpeccops! u razonyBku

CriennasibHO  TIpeIHA3HAYCHHbIE WM TIOJTOTOBJIEHHBIE OCEBBIEC, IEHTPU(YKHBIE WU
00bEMHBIC KOMITPECCOPHI WITH Ta30yBKH, M3TOTOBIICHHBIC U3 Koppo3uecTorkux K UFg
MaTepuaioB, WIM  3alIMIIEeHHBIE  TMOKPBITHEM W3  TakKWX  MaTepHalioB,
TIPOM3BOIUTENEHOCTBIO Ha BXoje 2 M/MuH uim Gonmee cMecn UFg u Hecymero rasa
(BOTOPOT WITH TEITHIA).

MNOACHUTEJIbHOE 3AMEYAHUE
Takue KoMIpeccopsl U Ta30yBKH OOBIYHO UMEIOT Tieperan qasiaeHus ot 1,2:1 go 6:1.
Y10THeHUS BPAIAKIINXCS BAJIOB

CriennasibHO TIpeHA3HAYEHHBIE WJIM IIOATOTOBJICHHBIE YIUIOTHEHHS BPAIIArOIINXCS
BaJIOB, YCTAHOBJICHHBIE Ha CTOPOHE MOJAaYH M Ha CTOPOHE BBIXOJA /IS YIJIOTHEHHS BaJia,
COEIUHSIONIETO POTOP KOMIIPECCOpa MITH POTOP Ta30lyBKH C MPUBOIHBIM JIBUTATEIIEM, C
TEM 4YTOOBI O00ECHEeYUTh HAJACKHYIO TePMETH3AIUI0, MPEJOTBPAIIAIONIYI0 BBIXOJ
TEXHOJOTHMYECKOTO Tra3a WM HaTeKaHWe BO3AyXa WM YIDIOTHSIOMIETO ra3a BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa MM Ta30AyBKH, KoTopas 3amnoiHeHa cmecbio UFg u
HECYIIETO Tasa.

Ten1000MeHHUKH 15 OXJIAKIEHUS ra3a

CriertnanbHO MpeTHa3HAYeHHbIE 170131 MOJITOTOBJICHHBIE TEII00OMEHHHKH,
W3TOTOBJIEHHBIE U3 Koppo3uecToknx K UFs MarepuanoB mim 3amuiieHHbIe TOKPHITHEM
W3 TaKUX MaTepHasoB.

Koxyxu pa3nejsiionmux 3JieMeHTOB

CriernasibHO  TIpeTHA3HAYEHHBIE WM TOATOTOBJICHHBIE KOXYXH  Pa3JIeNSFOIINX
3JIEMEHTOB, U3TOTOBJICHHBIE U3 KOPpo3uecToikux Kk UFs MaTepranioB Win 3alllUIIEHHBIX
MOKPHITHEM W3 TAaKUX MAaTepHalioB, JJIS TOMEIIEHUS B HHUX BHXPEBBIX TPYyOOK HITH
pa3aeNrTENbHBIX COTIET.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

[OACHUTEJIBHOE 3AMEYAHUE

OTH KOXXYyXH MOTYT MPEACTABIATH COO0N HMUIMHIPUYECKHE KaMmepbl TUaMeTpoM Ooiee
300 MM u mymHOM Gosiee 900 MM HITH TIPSIMOYTOJIbHBIE KaMephbl CPaBHUMBIX pa3MepoB U
MOTYT OBITh TpeAHA3HAYEHBl AJISI YCTAaHOBKH B TOPHU3OHTAJIbHOM WM BEPTHUKAIEHOM
IOJIO’KEHUH.

Cucrembl nogaun/cucTeMbl 0TBOAA "'mpoaykTa' u '"'XBOCTOB"

CHeI_[I/IaHLHO MNpCAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC TCXHOJIOTHUYCCKHUEC CUCTCMbI HUIIN
060py£[0BaHI/I€ JJIA 000raTUTENbHBIX YCTAaHOBOK, U3IrOTOBJICHHBIC U3 KOppO3HeCTOI>'IKHX K
UF6 MaTCpUuajioB UK 3alIAIICHHBIX MOKPBITUCM U3 TAKUX MAaTCPUAJIOB, BKIIIOYAIOMIUC!

a)  TIMTAIOIIME aBTOKJIABBI, MEYM WM CUCTEMBI, UCTHONb3yeMble s mogaun UFg mms
mpolecca o0oraieHus;

b) JIecyonmuMaTopsl (WM XOJOJHBIC JIOBYIIKH), WCIOJB3yeMBIC IJIS BBIBEICHUS
Harpetoro UF u3 nporiecca oboraieHus st HOCIEIyIOIIEero MepeMeICHHUS,

C) CTaHIIUN OTBCPKIACHUSA HIIN CKHUKXCHHUA, UCIOJIB3YCMbBIC JId BBIBCICHUSA UF6 nus3
mpormnecca O6OFaH_ICHI/ISI IMyTEM CXaTusd U NepeBOaa UF6 B KUJKYIO WJIN TBEPAYIO

hopmy;

d) CTaHIMHU "mpoAykTa" miau "XBocToB", ucnonb3dyeMele A nepememeHus UFq B
KOHTEHUHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

ChneumanbHO TpeAHA3HAYCHHBIE WM MOATOTOBICHHBIE CHCTEMBI  KOJIJICKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBJICHHBIE U3 Koppo3uecToiiknx K UF¢ MartepuanoB wim
3allUIIEHHBIE TOKPHITUEM U3 TaKWX Marepuanos, nns yaepxanus UF¢ BHyTpu
a’pOJIMHAMHUYECKHUX KacKaJIoB. JTa CE€Th TPYOONPOBOJOB OOBIYHO IMPEACTABIACT COOOM
cucTteMy C "ABOMHBIM" KOJUIEKTOPOM, I€ KaXKIbIM Kackaj WIM Tpynmna KacKaJoB
COEIMHEHBI C KaXIbIM U3 KOJIJIEKTOPOB.

BakyyMmHBIe cCTEeMBI H HACOCHI

a) CHCI_[I/IaHLHO MNpCAHA3HAUYCHHBIC HJIM TMOATOTOBJICHHBIC BAaKYYMHBIC CHUCTCMBI,
MMPOU3BOAUTCIIBHOCTBIO HA BXOZC 5 M3/ MUH HJIA 60He€, COCTOAIIHNEC U3 BAKYYMHBIX
MaFHCTpaHCﬁ, BAaKYYyMHBIX KOJUJICKTOPOB n BAaKYYMHBIX HaCOCOB, nu
MNpeaAHa3HAUYCHHBIC AJId pa60T1>1 B COACPpKAINX UF6 Ta30BbIX CpCaax.

b) BaKyYMHLIG HACOCBI, CIICHHUAIBHO MNPCIHA3HAYCHHBIC WJIKM MOATOTOBJICHHBIC IJIA
pa60T1>1 B COACpIKAIIUX UF ¢ Ta30BbIX CpCAaxX U H3rOTOBJICHHBIC U3
KOppO3HeCTOI>iKHX K UF6 MaTCepuraioB WJIM 3alIUIICHHBIC TMOKPBITUCM H3 TAKUX
MaTcpuaioB. B »Tux macocax MOT'YT HCIIOJIB30BATLCA (bTOpI/ICTO—yFHepO,Z[HBIC
YIUIOTHCHUA U CICIUAJILHBIC pa6oqne KHUIKOCTH.

CrnenmnajbHble CTONOPHBIE M PeryJIMPYOIIHe KIalaHbl

CrneunanbHble MpeIHAa3HAYCHHBIC WU MOJATOTOBJICHHBIC PYYHBIC MM aBTOMATHUYECKHE
CTOIIOPHBIC ¥ PETYIHPYIOIIUE KIanaHbl CHWIB(QOHHOTO THIIA, HW3TOTOBJICHHBIC W3
kopposuectodkux K UF¢ maTepuanoB WM 3alllUIIEHHBIC IOKPBITUEM M3 TaKHUX
MarepuanoB, auametrpom ot 40 po 1500 MM pang MOHTa)ka B OCHOBHBIX U
BCIIOMOTaTEIbHBIX CHCTEMaX YCTAHOBOK a3POJMHAMHYECKOTO 00OTaIeHHs.
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5.5.11.

5.5.12.

5.6.

Macc-cnekTpoMeTpbl/HCTOYHNKH HOHOB 111 UF,

CrienmasibHO NpeIHAa3HAYEHHBIE WM MOATOTOBIEHHBIE MATHUTHBIE UM KBaJAPYTIOJIbHbIE
Macc-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTD MIPSIMOM OTOOP MPOO MOAaBaeMON MacChl,
"mpoaykTa" uiam "XxBocToB" M3 razoBbIX MoToKOB UFs 1 obnamatonire monHeIM HAOOpOM
CJIETYIOINX XapaKTePUCTHK:

1. yAeNbHas pa3peniaronas cCrmocoOHOCTh Mo Macce cBhIre 320;

2. COACPIKAT HCTOYHUKHU HMOHOB, H3rOTOBJICHHBIC W3 HUXpPOMa HJIU MOHCIISA WU
3alMUIIICHHBIC IMTOKPBITUEM U3 HUX, WA HUKCIIUPOBAHHBIC,

3. colepaT MOHU3AITMOHHBIE UCTOYHUKH ¢ O0MOapAMpPOBKOM JICKTPOHAMH,

4. coJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJAHYIO 71 U30TOMMHOTO aHaIu3a.
Cucremsbl otaenenns UFg ot Hecymero raza

CrneunanbHO MpeJHA3HAYEHHBIE WU MOJATOTOBICHHBIC TEXHOJOTUYECKUE CUCTEMBI IS
otnenenust UF¢ oT Hecymero raza (BoIopo/ia Wid Teius).

[OACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMBI MNpeAHA3HAUCHBI JJId COKpAIICHUA COACPIKAHUA UF6 B HECYLICM Tra3c no
OHHOﬁ YaCTU Ha MUJUJIMOH WX MCHCC U MOT'YT BKJIFOYATh TaKOC 060pyI[0BaHI/I€, KakK:

a)  KpHUOTCHHBIC TEIIOOOMEHHUKH W KpPUOCENapaTopbl, CIIOCOOHBIE CO37aBaTh
temmneparypsl -120°C wiu MeHee, Win

b)  GJIOKH KPHOTECHHOT'O OXJIaXICHHUS, CIOCOOHBIE CO3/1aBaTh TEMIIEPATYPhI
-120°C uinu MeHee, WK

c) OJIOKM pa3NeNUTENbHBIX COMeN MM BUXPEBBIX TpyOok mist ortmenenus UFg oT
HECYIIETOo rasa, Win

d) xonouble toByiku UFg, criocoGHble co3aaBaTh TeMieparypsl -20°C wiin MeHee.

CIIEIII/IaJIbHO npenHa3HaquH1>1e HJIM MMOATOTOBJICHHBIC CUCTEMBbI, oﬁopynonanne ) §
KOMIIOHEHTHI JJid MHCIIOJb30BAHHUA HAa yCTaHOBKaX XUMHYECCKOIo OﬁMeHa nJjin
HOHOOOMEHHOI'0 000rallieHU

BBOJHOE 3AMEYAHUE

HesHauntenbHOE pasznuuue W30TONOB YypaHa IO Macce MPUBOIUT K HEOONBITUM
M3MEHEHUSIM B PAaBHOBECHM XUMHUYECKUX PEAKUUU, KOTOPBIC MOTYT HCIOJB30BaThCs B
KaueCTBE OCHOBBI JUIS PA3JCJICHUS] W30TOIMOB. YCIIENIHO Pa3pabdoTaHO JiBa Ipolecca:
KHUJIKOCTHO-KHIKOCTHBI XUMUYECKHI OOMEH U TBEP0-)KUIKOCTHBII HOHHBINA OOMEH.

B mpomecce KHAKOCTHO-KHUAKOCTHOTO XHUMHYECKOTO OOMEHa B IPOTHBOTOKE
MPOMCXOAUT B3aMMOJICHCTBME HECMEIIMBAIOMIMXCA SKUAKUX a3 (BOAHBIX WX
OpPTaHMYECKHUX), YTO MPUBOAUT K 3(PeKTy KackagupoBaHUS THICSY CTAAUN pa3leleHHUS.
Bopnas ¢asa cocTout u3 xnopuaa ypaHa B pacTBOPE COJISIHOM KUCIIOTBI, OpraHWYecKas
¢daza COCTOMT W3 OKCTpareHTa, COJEpKallero XJIOpPHI YypaHa B OPraHMYECKOM
pactBoputene. KoHTakTHBIMH (QUIBTPaMHU B pa3feIUTENbHOM KacKale MOTYT SIBISTHCS
XKHUJIKOCTHO-KUAKOCTHBIE OOMEHHBIC KOJIOHHBI (TaKkue, KaKk HMITYJIbCHBIE KOJIOHHBI C
ceT4aThIMU TapejKaMH) WIH JKUAKOCTHBIE LEeHTpU(YKHBIE KOHTaKTHBIC QuUiIbTpel. Ha
000ouX KOHIAX pa3delMTeNIbHOIO Kackaia B LEsX obecneueHus pediiokca Ha KaKaoM
KOHIIE HEOOXOOUMBI XUMHYECKHE NpeBpallcHus] (OKUCICHHE W BOCCTAHOBJICHHUE).
I'maBHasg 3agaya KOHCTPYKIHMH COCTOMT B TOM, YTOOBI HE IOMYCTHTH 3arpsi3HEHHUS

17



5.6.1.

5.6.2.

TEXHOJIOTHYECKHX MOTOKOB HEKOTOPBIMH HOHAMH METALIOB. B CBA3M ¢ 3TUM
UCIIONB3YIOTCS  IUIACTHKOBBIC, IOKPBITHIC  IUIACTUKOM  (BKJIIOYash MPUMEHCHHUE
(TOPUPOBAHHBIX YTIICBOAOPOIHBIX MOIMMEPOB) W/HIIHM TOKPBITHIE CTEKIOM KOJOHHBI H
TpyOONIPOBOEL.

B  TBepmo-KMOKOCTHOM HOHOOOMEHHOM TIporecce oOorameHue JOCTHTaeTcs
MOCPEJICTBOM  aJicopOIuu/necopOiii ~ ypaHa Ha CIHCHUAILHOW, OYeHb OBICTPO
JEHCTBYIOIEH MOHOOOMEHHOW cMoyie WiH ajacopOente. PacTBop ypaHa B COJITHOM
KHCIIOTE W JIPYTH€ XHMHYECKHE PEareHThl IPOITyCKAIOTCs dYepe3 NUIHHIPHYECKUe
oboratuTeNnbHbIE KOJIOHHBI, COJEpIKallllie VIUIOTHEHHBIE CJIoW ancopOenta. s
MOJIepKaHMs HETPEPhIBHOCTH Tpoliecca HeoOXoauMa cuctema peduirokca B IIETsX
BBICBOOOKICHMSI ypaHa U3 ajcopOeHTa 0OpaTHO B XKHUIKHH MOTOK, C TEM YTOOBI MOKHO
ObU10 coOpath "mpoaykT' W "XBOCTHI". OTO MOCTHraeTCs IIyTEM HCIOJIb30BaHHUS
MOJIXOJISAIINX XUMHUECKUX PEareHTOB BOCCTAHOBIICHHS/OKUCIICHHS, KOTOPBIE TIOJIHOCTHIO
pETeHepHUPYIOTCS B pa3leNbHBIX BHEIIHMUX METIAX M KOTOPBIE MOTYT YaCTUYHO
pEreHepHpOBaThCI B CaMUX HM30TOMHBIX pa3JeNIMTENbHBIX KOJOHHAX. llpucyrcTBue B
MpoIecce TOPSYUX KOHLEHTPHUPOBAHHBIX PACTBOPOB COJITHOM KHCIIOTHI TpeOyeT, 4TOObI
o0opysoBaHHe OBLTO U3TOTOBJICHO W3 CIEIUATBHBIX KOPPO3UECTOMKHX MaTepHallOB MU
3aIUIIEHO MOKPBHITHEM M3 TAaKUX MaTepPHAIIOB.

KuIKOCTHO-KUAKOCTHBIE 00MEHHbIE KOJTOHHBI (XUMU4YecKHii 00MeH)

[IpoTuBOTOUHBIE  KHIKOCTHO-)KUIKOCTHBIE  OOMEHHBIE  KOJOHHBI,  HMMEIOIIUE
MEXaHWYEeCKU CHIIOBOW BBOX (T.. MMITYJIbCHBIE KOJOHHBI C CETYATHIMH TapelKaMu,
KOJIOHHBI C TapelKaMH, COBEPIIAIOIIMMHU BO3BPATHO MOCTYMATEIbHBIE IBUKCHHS, U
KOJIOHHBI C BHYTPEHHUMHU TYpOWHHBIMH CMECUTENISIMU), CIEIHAIbHO MpeaHa3HAuYCHHBIE
WIKN TIOATOTOBIIEHHBIE [UIsi OOOTalleHWs YypaHa C HCIONB30BAaHWEM IIpoliecca
XUMHYIECKOTOo oOMeHa. [l KOpPO3MOHHOW YCTOWYMBOCTH K KOHIIGHTPHUPOBAHHBIM
pacTBOpaM COJISTHOM KHCIIOTHI 3T KOJIOHHBI M HX BHYTPEHHUE KOMIIOHEHTHI H3TOTOBIICHBI
U3 TOAXONANIMX  IUIACTUKOBBIX  MaTepuanoB  (TakuX, Kak (TOpUpOBaHHBIE
YIIIEBOOPOAHbIE TONMMEPHI) WM CTEKJa WM 3alliIIeHbl MOKPBHITHEM W3 TaKHX
MarepuanoB. KOJIOHHBI CIIPOEKTHPOBAaHBI Ha KopoTkoe (30 cekyHI WM MEHee) Bpems
MIPOXOXACHUS B KacKase.

HenTpudyxubie KHUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIe (UILTPHI (XMMHYECKUI
o0MeH)

HentpudyxHpie  KUIKOCTHO-KUIAKOCTHBIE  KOHTaKTHbIE  (QUIBTPBI,  CIEIUAIBHO
MpenHa3HAYeHHbIE WJIM TMOATOTOBJICEHHBIE IJI OOOTAaIIeHWs ypaHa C HCIIOIb30BAaHUEM
mporiecca XMMHYECKOTO OOMeHa. B TakuxX KOHTAaKTHBIX (WIBTPAaxX HCIONB3YeTCs
BpallleHue IS MOJydeHUs] OpraHMYeCKUX W JKUIKHAX MOTOKOB, a 3aTeM LEHTPOOexHas
cuna g pasmencHus ¢dasz.  Jad KOppOo3HMOHHOW CTOWKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBOpaM  COJSHOW  KHCIIOTHI  KOHTAaKTHblE  (WIBTPHl  WM3TOTABIUBAIOTCS U3
COOTBETCTBYIOIINX  IUTACTUKOBBIX  MaTepuanoB  (TakuX, Kak (TOpHpPOBAHHEIE
YIJIEBOIOPOJIHBIC TIOJIMMEPHI) WU TOKPBIBAIOTCS MU WM CTekiIoM. LleHTpudykHbIC
KOHTaKTHBIC (UIBTPHI CIPOSKTHPOBAaHBI Ha KOpoTkoe (30 cekyHI Wi MEHee) Bpems
MIPOXOXACHUS B KacKaJe.

5.6.3. Cucremsbl 1 000pyaI0BaHUE 1JI51 BOCCTAHOBJIEHUS yPaHa (XMMU4YECKUI1 00MeH)

a) CrenuanabHO MIpeTHa3HAYCHHBIC HIIH IOJrOTOBJICHHBIE STYCHKHU
DIEKTPOXUMHUIECKOTO BOCCTAHOBJICHUS MJII BOCCTAHOBJICHHUS ypaHa W3 OIHOTO
BAJICHTHOTO COCTOSIHHS B JAPYTOE B IEISAX OOOTAIEHUS ypaHa C HCIIOH30BAHUEM
rporecca XUMHUIECKOTo oOMeHa. MaTepHanbl sueek, HaXOIAIHecs B KOHTaKTe C
TEXHOJIOTHUYCCKIMH  PacTBOPAaMH, JIOJDKHBI  OBITh  KOPPO3HECTOHKMMH K
KOHIICHTPHUPOBAHHBIM PACTBOPAM COJITHON KHUCIIOTHI.
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5.6.4.

5.6.5.

[OACHUTEJIBHOE 3AMEYAHUE

Katonguelii oTcek sueiikM MOMKEH OBITh CIPOEKTHPOBAH TakUM o0Opa3oM, UYTOOBI
NPEeIOTBPAaTUTh MOBTOPHOE OKUCIEHHE YypaHa A0 Oojiee BBICOKOTO BaJICHTHOTO
coctostHMA. [ ynepkaHus ypaHa B KaTOJHOM OTCEKE sUelika MOXKET HMETh
HETMpOHUIaeMyl0 JuadparMeHHyl0 MeMOpaHy, HW3TOTOBJICHHYI0O U3 CIIEHUAIBLHOTO
KaTHOHHOOOMEHHOro MaTepuana. KaTrom COCTOMT M3 COOTBETCTBYIOLIETO TBEPIOTO
MPOBOJHHKA, TAKOTO, KaK rpadur.

b) CnenuanbHO MPpEAHA3HAUCHHBIC WU TMMOATOTOBJICHHBIC CUCTCMBbI I U3BJICUCHUSA
+4
U™ us3 OpPraHUYCCKOro IOTOKa, PCTyJIUMPOBAHUSA KOHUCHTpAUWKW KUCJIOTBHI U IJId
3allOJIHCHUA AYCCK DJICKTPOXMMHUYCCKOI'0 BOCCTAHOBJICHUS Ha MPOU3BOJCTBCHHOM
BBIXOJC KaCKaja.

[OACHUTEJIBHOE 3AMEYAHUE

TH CHCTEMBI COCTOST 3 06OPYIOBAHHS SKCTPAKIMK pacTBOputeneM mis orronkn U™
W3 OPraHWYecKOro MOTOKa B JKUIKHH pacTBOp, OOOPYIOBaHHS BBINAPUBAHUS W/WIN
IOpyroro oO0OpyHOBaHUS UISL AOCTHKCHUS PETYJUPOBKH W KOHTPOJIS BOAOPOTHOTO
MOKa3aTels, a TaKk)Ke HacOCOB WIIM JPYTUX YCTPOMCTB MepeHoca JUIs 3alOJIHEHUs SYeeK
NEKTPOXUMHUYECKOTO BOCcCTaHOBIEHH. OCHOBHas 3a/la4a KOHCTPYKLIUU COCTOUT B TOM,
9ToOBl M30€XaThb 3arps3HEHUs] IOTOKA JKUAKOCTH HOHAMU HEKOTOPHIX METAaJlIOB.
CrnenoBaTenbHO, T€ YacTH OOOPYIOBAaHHUSI CUCTEMBI, KOTOPBIE HAXOAATCS B KOHTAKTE C
TEXHOJOTMYECKUM [OTOKOM, H3rOTAaBIMBAIOTCA U3 COOTBETCTBYIOLIMX MAaTepUaJIOB
(Takux, Kak CTEeKJIO, (TOPUPOBAHHBIE YTJICBOAOPOAHBIC IOJUMEPHI, Cynbdar
nonudennna, cynbhoH NoaumdGUpa U MPONHUTAHHBIA CMOJOH rpaduT) WK 3aIlUILIEHBI
MOKPBITUEM U3 TAKHX MaTEPUAIIOB.

CucreMbl NOATOTOBKH MUTAHUSA (XUMHYECKHA 00MEH)

CHeI_II/Ia.J'ILHO NpCAHA3HAUYCHHBIC WM IMOATOTOBJICHHBIC CHUCTCMbBI JIsI MNPOU3BOACTBA
MUTATCIBbHBIX PaCTBOPOB XJIOpHUJa YpaHa BBICOKOM YHCTOTEI IJid  yCTAHOBOK 110
Pa3aACIICHUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOT'O oOMeHa.

[OACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 000PYIOBAHUS AJISl PACTBOPEHUS, SKCTPAKIIH PACTBOPUTEIIEM
W/WJIN HOHOOOMEHHOTO 000PYAOBAHHS ISl OYMCTKH, a TAKXKE DIIEKTPOTUTHYECKHX SUEEK
mis Boccranosnenus U™ umn U™ B U, B 3Tux cucTeMax HpOM3BOAATCS PACTBOPSI
XJIopyuJa ypaHa, B KOTOPBIX COAEPXKHUTCA JIUIIb HECKOJIBKO YacTell Ha MWUIMOH
METAJUINYECKUX BKIIOUCHHH, TAaKUX, KaK XpOM, JKeIe30, BaHaguid, MOMUOICH U JPYTHX
IOBYXBAJICHTHBIX ~MX KAaTHOHOB WJIM KAaTHOHOB C  OOJNbIIEH  BaJ€HTHOCTBHIO.
KoHcTpyKIMOHHBIE MaTepualbl I JIEMEHTOB CHCTEMBI, B KOTOPOil oOpalaTbiBaeTcs
U™ BBICOKOI WUHCTOTHI, BKJIIOYAIOT CTEKIO0, (PTOPUPOBAHHBIC YITIEBOIOPOIHBIC
MOJIMMEPBI, TPpadUT, TOKPBITHIN MOJTUBHHWI-CYIb(AaTHBIM HIH HOIHIPHUP-CYTb(POHHBIM
TUTACTUKOM M MPOMMUTAHHBIA CMOJIOH.

CucreMbl OKHC/IeHUS YPaHa (XUMHUYeCKU 00MeH)

CrienuanbHO NpeHA3HAYCHHBIC WIH TOATOTOBICHHBIE CHCTEMbI s okuciaenns U~ B
4

U™ ny1s Bo3BpallieHHs B Kackajl pas/JeleHHsl H30TONOB ypaHa B Mpolecce oOorameHus

METOAOM XUMHYECKOTO OOMEHa.

NOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMBI MOT'YT BKJIIIOYAaTh TAKUC DJICMCHTBI, KaK:
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5.6.6.

5.6.7.

5.6.8.

a) 060py£[0BaHI/I€ IJId  KOHTAKTHPOBAHUA XJIOpa W KUCIOpoda C BOJAHBIMU
3(1)(1)J'IIO€HT3MI/I n3 O60py,[[OBaHI/I$I pas3acieHusa HU30TOIOB M 3KCTpAKIHUU
06pa3OBaBmeroc;1 UJr4 B O66,[[H€HHI>Iﬁ OpFaHI/I‘-IeCKI/Iﬁ IIOTOK, BO3Bpa]_L[aIOH.[I/II>’IC$I nus3
MPOU3BOJACTBCHHOT'O BbIXOAA KaCKaaa,

b)  oOopymoBaHue, KOTOpPOE OTHEISET BOAY OT COJISTHOW KHCIOTHI, YTOOBI BOAa U
KOHIICHTPUPOBAHHAS COJISTHAS KMCIOTa MOTJIH ObI OBITh BHOBBH BBEICHBI B MPOIECC
B HYXXHBIX MECTax.

BbicTpo pearupyronmme HOHOOOMEHHBIE CMOJIBI/aICOPOEHTHI (MOHHBII 00MEeH)

Brictpo  pearupyroniie MOHOOOMEHHBIE CMOJBI HMIM  aJCOPOCHTHI, CIEIUaIbHO
MpeJHa3HaYeHHbIE WM MOATOTOBJICHHBIE Ui OOOTAIleHWs] ypaHa C WCHOJIb30BaHHEM
mpolrecca MOHHOTO OOMEHa, BKJIIOYas MOPHCTHIE CMOJIBI MAaKpOCETYaTOH CTPYKTYpHI
u/wim MeMOpaHHBIE CTPYKTYpBI, B KOTOPBIX AKTHUBHBIE TPYIIBI XUMHUYECKOTO OOMeHa
OTpaHMYCHBl MOKPHITUEM Ha TOBEPXHOCTH HEAKTHUBHON NOPHCTON BCIIOMOTaTEeNbHOMN
CTPYKTYpPBI, U APYTHe KOMIO3UTHBIE CTPYKTYPHI B 1000 mpuemieMoi Gpopme, BKIrOUast
YacTHULBI BOJOKOH. OJTH MOHOOOMEHHBIE CMOJIBI/aACOPOCHTHI UMEIOT AuaMeTpsl 0,2 MM
WIK MEHee M JOJDKHBI OBITh XMMHYECKH CTOMKMMH MO OTHOLICHHIO K pPacTBOpaM
KOHIIEHTPUPOBAHHOW COJITHOM KUCIIOTHI, 8 TAK)KE JOCTATOYHO MPOYHBI (PU3HMUYECKH, C TEM
9TOOBl MX CBOWCTBA HE YXYALIaJUCh B OOMEHHBIX KOJOHHax. (CMoJbl/aacopOeHThI
CHEeUMAIbHO MpEJHAa3HAYEHBl Ul MOJYYEHHUs KUHETHKH O4YeHb ObICTporo oOmeHa
W30TOMOB ypaHa (IAJUTENBHOCTh TNonyoOMeHa MeHee 10 cekyHn) wu  oOiagaror
BO3MOXHOCTBIO paboTaTh Mpu TemiepaTtype B auanazone or 100°C mo 200°C.

HNoHoo0MeHHbIE KOJTOHHBI (MOHHBIA 00MEH)

Hunmaapuyeckue KOMOHHBI fuamerpoM Oonee 1000 MM 1 ynepaHus U TOAJIEPKAHUS
3aIlOJTHEHHBIX CJI0€B MOHOOOMEHHBIX CMOJI/aficOpOEHTOB, CHIEUAIBHO MTPeHa3HAYCHHBIC
WIM TOATOTOBJICHHBIE Ui OOOTalleHHs ypaHa C HCIOJIb30BAHUEM HOHOOOMEHHOTO
mporecca. OTH KOJIOHHBl HM3TOTOBJICHBI M3 MaTepHaioB (TakuX, KaK THTaH WX
(TOpUpPOBaHHBIE YITICBOJOPOAHBIC IOJIMMEPHI), CTOMKHX K KOPPO3HH, BBI3BIBAEMOM
pacTBOpaMH KOHLIEHTPHPOBAHHOW COJITHOM KHCIIOTBHI, WJIM 3alIMLICHBl MOKPBITHEM W3
TAaKUX MaTepUalioB M CHOCOOHBI paboTaTh mpu Temrmeparype B auanasone ot 100°C mo
200°C u ganenuu Boie 0,7 MIla (102 ¢yHT/KB. q10HM).

HonoodmeHHBbIe cucTeMbl peduirokca (MOHHBINH 00MeH)

a)  CroeumanbHO NMpeIHA3HAYCHHBIC MM TOATOTOBICHHBIE CHCTEMbI XUMHYECKOTO HITH
ANEKTPOXUMHYECKOTO ~ BOCCTAHOBJICHHS  JUIi  pEreHepalud  pearcHTa(oB)
XMMHYECKOTO BOCCTAHOBJICHUS, UCIIOB3yeMOTo(bIX) B KacKagaXx MOHOOOMEHHOTO
o0oraiieHus ypaHa.

b) CHeI_[I/Ia.J'ILHO NpeaAHA3HAUYCHHBIC NI MMOATOTOBJIICHHBIC CUCTEMbI XUMHNYCCKOT'0 NI
SJICKTPOXUMHUYCCKOT'O OKHUCIICHUA AJId PEreHCpaliuu peareHTa(OB) XHUMHUYECCKOT'O
OKHCJICHUA, I/ICHOJ'H:3yeMOFO(I:IX) B KacKagax HOHOOOMEHHOTO O60FaH_ICHI/ISI YpaHa.

NOACHUTEJIbBHOE 3AMEYAHUE

B mpomecce moHOOOMEHHOTO 00OTAIEHNSI B KaY€CTBE BOCCTAHABIMBAIOIIETO KaTHOHA
MOXKET WCIOJb30BaThCs, HANPUMEP, TPEXBAJICHTHBIN THTaH (Ti”), U B OTOM CiIydYae
.43
BOCCTAHOBHTENIbHAS CHCTeMa OyJeT BhIpabaThiBaTh Ti~ IOCPEACTBOM BOCCTAHOBIEHMUS
4
Ti™.
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5.7.

5.7.1.

5.7.2.

B mporecce B kauecTBe OKHUCIUTEINST MOKET HCIIONB30BATHCS, HAIIPUMED, TPEXBAJICHTHOE
3
xenezo (Fe™), m B 5ToM ciyuae cucTeMa OKHMCieHHs OyneT BelpabarthiBaTh Fe'

nocpecTBOM okucinenus Fe '™,

CnenuajbHO npeaAHasHA4YCHHbIC UJIX MOATOTOBJICHHBIC CUCTEMbI, oﬁopynonanne H
KOMIIOHEHTHbI AJIfl UCITOJIb30BAHUSA B JIA3€PHBIX 000raTUTEJIbLHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTByOIIIE CUCTEMBI AJ1s1 000TaTUTENBHBIX MPOIECCOB C UCIONB30BAaHUEM JIa3€POB
JeNsATCs Ha JIBE KaTETOPHH: Te, B KOTOPHIX pabouei cpenoif SBISII0TCS aphl aTOMapHOT0
ypaHa, U Te, B KOTOPbIX pabodell cpedod SBIAIOTCS Hapbl ypaHOBOTO COCAMHEHHS.
OOmuMy Ha3BaHUSAMH JIJIsl TAKUX MPOLECCOB SBISIOTCS: TEpBas KaTEropus - Ja3epHoe
pa3ziereHue M30TONOB MO Meroay aTomapHbIX mapoB (AVLIS wmmm SILVA); Bropas
KaTeropus - MOJCKYJISAPHBI METOJl JlazepHOoro pasnuencHus usoronoB (MLIS wmm
MOLIS) 1 xuMudeckass peakuusi MOCPEICTBOM M30MPATENbHON M0 M30TONAaM JIa3epHON
aktuBaiuu (CRISLA). Cuctembl, 000pyJOBaHHE W KOMIIOHEHTHI ISl YCTaHOBOK
Ja3epHOro 0OorameHus BKIIOYAIOT: a) YCTPOWCTBA AJIsl MOAa4YH NMapoB METALTUIECKOTO
ypaHa (ayis u30HpaTenabHOM (OTOMOHM3AIMM) WM YCTPOMCTBA AN TOAAYM I1apoB
YpaHOBOTO coequHEHUs (11 (OTOAMCCOLMALNY WMIM XUMHYECKOH AaKTHBALUH);
b) yctpoiictBa m1st cOopa 0oOorameHHOro M OOCJHEHHOI'O METaJUNIMYEeCKOro ypaHa B
KadecTBe "mpoxykra" M "XBOCTOB" B INEPBOM KaTeropud W YCTPOHCTBa Ais cOopa
Pa3NOXKEHHBIX WJIM BBIIIEANINX W3 PEAKIUM COCOUHEHHWH B KayecTBe 'MPOAYKTa" W
HeoOpaboOTaHHOTO MaTepualla B KauecTBe "XBOCTOB" BO BTOPOIl KaTeropuu; c) padoune
Ja3epHbBIe CHCTEMBl s HM30MpaTeNbHOrO BO30YKACHMS H30TONOB ypaHa-235;
d) obopynmoBaHue ans TOATOTOBKM NOAayd M KOHBEPCHM Nponaykra. Bcenencrteue
CIIO)KHOCTH CIIEKTPOCKOIIMM aTOMOB M COEAWHEHHH ypaHa MOXKET IOTpeO0BaThCs
WCTIONIb30BaHKE JII00O0H U3 Psiia UMEIOLINXCS Ja3ePHBIX TEXHOJIOTHA.

[OACHUTEJIbBHOE 3AMEYAHUE

MHorue u©3 KOMIIOHGHTOB, IE€PEUYMCICHHBIX B 3TOM pasjeie, BCTyHNalT B
HETIOCPEICTBEHHBIN KOHTAKT C MapaMu METaUIMYECKOr0 ypaHa WK C KUAKOCTBIO, WU C
TEXHOJIOTHUECKUM ra3oM, cocrosumuM u3 UF¢ unu cmecu u3 UFg u apyrux ra3zoB. Bce
MOBEPXHOCTH, KOTOpPHIC BCTYMAlOT B KOHTakT ¢ ypaHoM win UFg NOTHOCTBIO
M3TOTOBJICHBI U3 KOPPO3UECTOMKUX MAaTEpUATOB WM 3AIlUIIEHBI MOKPHITHEM U3 TaKUX
MatepuanoB. Jlyg 1enedl pasaena, OTHOCAIIETOCS K KOMIIOHGHTaM O0OpYAOBaHUS IS
JIA3epPHOTO 00OTaIICHHS, MaTepUaNbl, CTOHKHE K KOPPO3UH, BBI3BIBACMON TMapaMu WA
KUIKOCTSMU, COACPKAIIUMU METAILTMYSCKUNA ypaH WX YPAHOBBIC CILIABHI, BKIIOYAIOT
MOKPBITBIA OKCUIOM UTTpUS TpauT U TaHTaN; W MaTepuaibl, CTOWKAE K KOPPO3HH,
BbI3bIBaeMON UFg, BKIIIOUAIOT MEb, HEPKABEIOLIYIO CTallb, aIFOMUHUM, alIOMUHUEBHIC
CIUTaBBI, HUKENb WU CIUIaBHI, cojepxamue 60% Hukens u Oonee, u croiikue k UFg
MOJIHOCTEI0 (PTOPUPOBAHHBIC YTICBOIOPOIHBIC MTOTUMEDEI.

Cucremsbl Boinapusanus ypana (AVLIS)

CrienmasibHO TpeIHa3HAUYEHHbIE WM MOATOTOBIEHHBIE CHUCTEMBI BBINAPUBAaHUS ypaHa,
KOTOpBIE COJIEP’KAaT BBICOKOMOIIHBIE TOJIOCOBBIE WM PACTPOBBIE AIIEKTPOHHO-TYYEBBIE
MYLIKH ¢ TIepeiaBacMOi MOIHOCTBIO Ha MUILEHb Oonee 2,5 kKB1/cM.

Cucremsbl 1J1s1 00pad0TKH KUIKOMeTalIn4ecKkoro ypana (AVLIS)

CrnenmanbHO TpeAHA3HAYEHHBIE WM TOATOTOBICHHBIE CHCTEMBI ISl 00pabOTKH

JKUIKOrO MeTallja JiJIsl PacIUIaBICHHOIO ypaHa WM YPaHOBBIX CIJIAaBOB, COCTOSILIHUE U3
TUTJICH ¥ OXJIAXKIAOIIETO 000PYIOBAHUS JJIST TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[OACHUTEJIBHOE 3AMEYAHUE

Turmun un APYTHUC KOMIIOHCHTBI ITOH CHUCTCMbI, KOTOPBLIC BCTYIAOT B KOHTAKT C
pacCijyiaBJICHHBIM YPaHOM WJIM YPAHOBBIMU CILJIaBaMH, U3TOTOBJICHBI U3 KOppO3H€CTOﬁKHX
n TepMOCTOfIKHX MaTcepraioB WKW 3alUIICHHBIX IMOKPBITUEM M3 TAKUX MATCpHAJIOB.
HpI/ICMHCMLIC MaTcepualibl BKIIIOYAIOT TaHTAJ, HOKpBITBIﬁ OKCHUJIOM HUTTPUA I‘pa(l)I/IT,
l"pa(i)I/IT, HOKpBITI:IfI OKHUCJIaMU APYTHUX PCAKO3CMCEIIbHBIX 3JICMCHTOB UJIK UX CMCCAMU.

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

CrienualibHO TIpeHAa3HAYCHHBIE WIIM TIOJITOTOBIIEHHBIC arperarsl s coopa "mpoaykra'
1 "XBOCTOB'" METAJUTMYECKOTO ypaHa B XKHUIKOW WK TBEPI0i (hopme.

NOACHUTEJIBHOE 3AMEYAHUE

KoMnoHeHTBl 3THX arperaToB HM3rOTOBJIEHBl M3 MAaTEpPHAJIOB, CTOMKHX K HarpeBy M
KOppO3UH, BBI3BIBAEMON MapaMM METAJUIMYECKOTO ypaHa WM KUAKOCTBIO, WIIU
3alIMIICHBI TIOKPBITHEM M3 TAaKUX MaTepHajioB (TaKHUX, KaK MOKPBITHI OKCHIOM HTTPHUS
rpadUT WM TaHTad) ¥ MOTYT BKJIIOYAaTh B ce0sl TpyOONpOBOIBI, KJamaHbl, MITyHEpPa,
"xenoba", BBOIBI, TEIUIOOOMEHHUKM M KOJUIEKTOPHBIE IJIACTUHBI JAJSl MarHUTHOTO,
3JIEKTPOCTATUYECKOTO MIIH APYTUX METOJIOB pa3IeICHUS.

Koxyxu pazneanreabnoro moayas (AVLIS)

CrenuanbHO  TpefHAa3HAYEHHBIE WM [OATOTOBJIEHHBIE  LWIMHIAPUYECKHE  WIIU
MPSMOYTOJIHBIE KaMephl A MOMELIEHHWs B HUX HCTOYHHMKA IMapOB METAIIMYECKOTO
ypaHa, 3JIEKTPOHHO-JIy4€BOM MYIIKHU U KOJIJIEKTOPOB "mpoaykTa" U "XBOCTOB".

[OACHUTEJIBHOE 3AMEYAHUE

Ot KOXKYXH UMCHOT MHOXKXCECTBO BXOIHBIX OTBepCTI/Iﬁ I 1ogavur SJICKTPOIIUTAHUA U
BOJAbI, OKHa [JIs JIa3C€PHBIX IIYYKOB, COC,Z[I/IHGHI/Iﬁ BAKYYMHBIX HACOCOB, a TaKXC IJIid
AUXArHOCTUKU W KOHTPOJIA KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/I60p0B. OHH UMCIOT
HpI/ICHOCO6J'ICHI/ISI IJId  OTKPBITUSA W 3aKPbITUA, yTOOBI 00ECIECUUTE O6CJ'Iy>KI/IBaHI/IC
BHYTPCHHUX KOMIIOHCHTOB.

CBepx3ByKoBbI€ pacmimpuTeabHbie comia (MLIS)

CrneunanbHO IpeIHa3HAUYCHHBIE WIH MOATOTOBICHHBIE CBEPX3BYKOBBIC PACITUPUTEIBHBIC
comna jus oxnaxnaeHus cmecet UF¢ m Hecymero raza mo 150 K wnu Huxke u
Kopposuectoikue k UF.

Konnexrops! npoaykra nsatugropucroro ypana (MLIS)

CrneunanbHO TpeHa3HAUYCHHBIC WIH MOATOTOBICHHBIE KOJUIEKTOPHI TBEPIOTO MPOIYKTa
nsatudropucroro ypana (UFs), cocrosmme u3 QuinbTpa, KOJUIGKTOPOB YIApPHOTO HITU
IUKJIOHHOTO THIIA WJIK UX COYETaHUU U Koppo3uecToiikue k cpeae UFs/UF.
Kommnpeccopslr UF¢/necymero raza (MLIS)

CrneunanbHO MpeJHA3HAUCHHBIE WM MOATOTOBIECHHBIE KoMmpeccopsl st cmeceit UFq u
HECylIero rasza Ijs AnuTenbHo skcmtyarauuu B cpeae UFq.  KommoHeHTBI 3THX

KOMIIPECCOPOB, KOTOPBLIC BCTYNAOT B KOHTAKT C HCCYIIUM TIa30M, HU3TOTOBJICHBI U3
KOppO3HeCTOI71KHX K UF6 MaTCpUuajioB UK 3allIUIICHBI ITIOKPBITUEM U3 TAKUX MATCPUAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnjaorHenus Bpamawmuxcs saiaos (MLIS)

CHCI_[I/IaHLHO NpCAHA3HAUCHHBIC WJIIM MOATOTOBJICHHBIC YIUIOTHCHUA BpallarOIIUXCA
BaJIOB, YCTAHOBJICHHBIC Ha CTOPOHC MOAAYU U Ha CTOPOHC BbIXOJa AJId YIUIOTHCHUS Bajia,
COCAUHAIONICTO POTOP KOMIIpecCopa C TMPUBOAHBIM ABUTATCIIEM, C TCM YTOOBI
00ecneynTh HAaACKHYIO TCPMETHU3AINIO, MMPCAOTBPAIIAIOIIYI0 BbIXOA TCXHOJIOTMYCCKOIO
raza WIM HATCKAHUC BO3AYyXa WIH YIUIOTHAKOIICTO Ira3a BO BHYTPCHHIOIO KaMCpy
KOMIIpECCOpPA, KOTOpAd 3all0JIHEHa CMEChIO UF6 1 HECYUICTO rasa.

Cucremsl ¢propuposanns (MLIS)

CrienualibHO TIpeTHa3HAYCHHBIC WITH MTOATOTOBJICHHBIC cHCTeMBbI s (hropupoBanust UFs
(8 TBepaoM cocrostann) B UF¢ (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl NpegHa3HadeHbl A GropupoBanus coopannoro nopomka UFs B UFg B
Lessix mocjenyroniero coopa B KOHTeHHEpax MpOXyKTa WU Ui moaadyn B Onmoku MLIS
IUI IOTIOJIHUTENbHOTO oborameHus. [Ipm mprMEHEHMH OXHOTO TOAXOJa PeaKUus
($TOpUPOBaHMS MOKET OBITH 3aBEpILECHA B MpejesiaX CUCTEMBbI Pa3leIeHUs] H30TOIOB, T
UIET peakysl W HEMOCPEICTBEHHOE W3BJIECUEHHE W3 KOJIEKTOpoB '"mpoaykra'. Ilpu
NpUMEHEHUH Apyroro moxaxoaa mopomok UFs mMoxkeT ObITh M3BJICYECH/TIEpEMEIlEH U3
KOJJICKTOpPOB  "MpoAykTa" B MOAXOASAIIMA peakTop (Hampumep, peakTop ¢
MICEBIO0KUKEHHBIM CJIOEM KaTaJlM3aTopa, TIEeIMKOMAAIBHBIA pEeakTop MM KapoBas
OamHg) B Hensx ¢ropupoBaHua. B 00oux ciydasx ucmosbdyercsi 000pyaoBaHUE AT
XpaHeHus U nepeHoca ¢ropa (WM APYrHX MPHEMIEMBIX (QTOPHUPYIOIIMX PEareHTOB) U
i coopa u nepenoca UFs,.

Macc-cnektpomerpbl/uctounuku uonoB UFg (MLIS)

CriennasibHO NpeIHAa3HAYEHHBIE WM MOATOTOBIEHHBIE MATHUTHBIE WU KBaJAPYTIOJIbHbIE
MAacc-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTD MIPSIMOM OTOOP MPOO MOAaBaeMON MacChl,
"mpoaykTa" uian "XBocToB" U3 ra3oBbix MOTOKOB UF¢ n obnanaromye mosHeIM HaOOpoM
CJIEIYIOINX XapaKTePUCTHK:

1. yaAeNbHas pa3penaromas ciocoOHOCTh o Macce cBbime 320;

2. COACPIKAT HCTOYHUKHU HOHOB, H3rOTOBJICHHBIC W3 HUXpPOMa HJIK MOHCIIS WU
3alMUIICHHBIC IMTOKPBITUEM U3 HUX, WA HUKCIIUPOBAHHBIC,

3. coJiepKaT HOHU3ALUOHHBIE HICTOYHUKH ¢ O0OMOapAMPOBKOM 3IEKTPOHAMH;

4. CoJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO A7l H30TOMHOTO aHaIu3a.
Cucrembl nogayn/cuctemMsl 0TBOAa ""mpoaykra' u "xsocros' (MLIS)

CrenmasibHO MpeIHa3HAYEHHbIE WM TOATOTOBJICHHBIE TEXHOJIOIMUYECKUE CHUCTEMBI MITU
00opyzoBaHHE I 000TATUTENBHBIX YCTAHOBOK, M3TOTOBIICHHBIE U3 KOPPO3HUECTOUKUX K

UF6 MaTcpUuajioB, WJIN 3aAIUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPUATIOB, BKIIFOYAIOIIIHC:

a)  TIMTAIOIIME aBTOKJIABBI, MEYM WM CUCTEMBI, UCHONb3yeMble s mogaun UFg mms
mpolecca o0oraiieHus;

b) JIecyonmuMaTopsl (WM XOJOJHBIC JIOBYIIKH), WCIOJB3yeMBIC IS BBIBEICHUS
Harpetoro UF u3 nporiecca o0boraieHus s OCIEIyOIIEero MepeMeICHHUS,
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5.7.12.

5.7.13.

5.8.

C) CTaHIMNU OTBCPIKIACHUSA HIIN CKHUKXCHUA, UCIOJIB3YCMbBIC JId BBIBCICHUSA UF6 nus3
mpomnecca O6OFaH_ICHI/ISI IMyTEM CXaTusd U NEpeBOaa UF6 B KUJKYIO WJIHN TBEPAYIO

hopmy;

d) CTaHIMHU "mpoaykra" miau "XBocToB", ucnonb3dyeMele ansa nepememieHus UFq B
KOHTEHUHEPHI.

Cucremsl otaenenus UFg ot Hecymero raza (MLIS)

CrienmasibHO INpeHA3HAYEHHbIE WM MOATOTOBJIEHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
oraenenuss UFg ot Hecymero raza. Hecymum rasom MoxeT OBITH a30T, aproH WU
IpyToil ras.

[OACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOYATh TaKOE 000PyIOBaHUE, KaK:

a)  KpHUOTEHHbIE TEIUIOOOMEHHUKH WM KPHOCENapaTophl, CIOCOOHBIE CO37aBaTh
temnepatypsl -120°C unu MeHee, Win

b) OJIOKM KPHOTCHHOTO OXJIAXICHHUS, CIIOCOOHBIC CO3/1aBaTh TEMIIEPATYPhI
-120°C wiu MeHee, Wi

c) xonoabie oBymku UFg, ciocoOHbBIE co3naBaTh TeMieparypsl -20°C ninun MeHee.
Jlazepnble cuctembl (AVLIS, MLIS u CRISLA)

Ha3ep1>1 WJIN JIa3CPHBIC CUCTCMBI, CIICHUAJIBHO NPCAHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC
U pa3aciiCHUs U30TOIIOB YpaHa.

[OACHUTEJIBHOE 3AMEYAHUE

JlazepHast cuctema mporecca AVLIS oObMHO COCTOMT M3 ABYX Jla3epoB: Jia3epa Ha
napax MeIH M jasepa Ha kpacureisix. Jlazepnas cucrema qis MLIS oObr4HO cocTouT M3
nazepa, pabotaromero Ha CO, UM SKCUMEPHOTO JIa3epa U MHOTOXOAOBOW ONTHYECKOH
SYEHKH C BpaLIaOIIUMHUCS 3epKajiaMu Ha 00enx cropoHax. [l ma3zepoB wim jga3epHBIX
cucTeM Impu o0oWX IMporeccax TpedyeTcs CTaOMIM3aTop CIEKTPOBOM YaCTOTHI IS
paboThI B TeUCHHE ATUTENBHBIX MIEPHOJI0B BPEMEHHU.

CnennanbHO TpeIHAa3HAYEHHbIE WJIH MOATOTOBJIEHHBIE CHCTEMBI, 000Py10BaHHE H
KOMIIOHEHTHI /111 MCIOJIb30BAaHHS HA 000raTUTEIbHBIX YCTAHOBKAX € MJIa3MEHHBIM
pa3aeieHneM

BBOJHOE 3AMEYAHUE

[Tpu mporecce Ia3MEHHOTO Pa3/IeIeHUs T1a3Ma, COCTOSIIAs U3 HOHOB YpaHa, IPOXOIUT
Yyepe3 AIICKTPUYECKOE IM0Jie, HACTPOSHHOE Ha 4YacTOTY MOHHOTO PE30HAaHca U, ¢ tem
YTOOBl OHM B TEPBYIO OYepEIb IOTJIONIAN DHEPTHI0O M YBEIMYUBAICS JUAMETP HX
IITOMOPOOOPA3HEIX OPOWT. HoHbl ¢ mpoxoxkIeHWEeM IO OOJbIIeMYy JTHAMETPY
3aXBaTBIBAIOTCS I O0pa30BaHUS MPOJYKTa, OOOTAIICHHOTO U*°. Tlnasma, KOoTOpas
o0Opa3oBaHa TIOCPEICTBOM HWOHHM3AIMK YPAaHOBOTO Tapa, COJCPKHUTCS B BaKyyMHOUH
KaMepe C MarHUTHBIM II0JIEM BBICOKOHW HANPSIKEHHOCTH, OOPa30BaHHBIM C ITOMOIIBIO
CBEPXIIPOBOMAIICTO MarHuTa. OCHOBHBIC TEXHOJIOTHUYECKHE CHCTEMBI Ipolecca
BKIJIFOYAIOT CHCTEMYy TCHEpallii YpPaHOBOW TIUIA3MbI, Pa3lCIUTEIbHBI MOIYJIb CO
CBEPXIIPOBOSAIINM MarHUTOM M CHCTEMBI U3BJICUEHHUS MeTallta i coopa "mpoaykra" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBBIe HCTOYHUKH JHEPTUA U AHTCHHBbI

CrnenmanbHO MpeJHa3HAaYeHHBIE WM IMOATOTOBICHHBIE MHKPOBOJIHOBBIE HCTOYHUKH
SHEPTUHU U aHTEHHBI JJISl TeHEPaNy HWIH YCKOPEHUSI HOHOB U 00J1aJarolue ciaeyouuMu
xapakTepuctukamu: 4actora Beimie 30 I'Tm u cpemHsst BBIXOXHAs MOIIHOCTH IS
re’epauuy noHoB Oonee 50 kBT.

CoJreHOHaBI AJIs BO36y)KI[€HI/ISI HOHOB

CrnenmanbHO  MpegHa3sHAaYCHHBIE ~ WM  TOATOTOBJICHHBIE  COJCHOMIBI  JJIS
pazmMoyacToTHOTO BO30YXKIEHHs HMOHOB B aAuanasoHe dvactoT Oomee 100 kI'm wu
cnocoOHble padoTaTh pu cpeanel MmomHocTH 6omnee 40 xkBT.

CucreMbl reHepanii ypaHoBOii IJIa3Mbl

CrienManbHO TpeHA3HAYCHHBIC WJIH MOATOTOBJICHHBIC CHCTEMbI T€HEpAlUd YPaHOBOMH
MIa3Mbl, KOTOPbIE MOTYT COJEPaTh BBICOKOMOIIHBIC TIOJOCOBBIC HIIH PAacTPOBBIC
JJIEKTPOHHO-TYYEBbIC MYIIKK C TIepelaBacMOil MOIIMHOCTRI0 HAa MHUIIEHb Oonee
2,5 kB1/cMm.

CucreMbl 1J1s1 00pad0TKH KUJIKOMETANIHYECKOT0 ypaHa

CrienualibHO  TIpEIHA3HAYCHHBIC MWW TOATOTOBICHHBIE CHCTEMBI Ui 00pabOTKH
JKUIKOrO MeTallja JJIsl PacIUIaBICHHOIO ypaHa WM YPaHOBBIX CILJIAaBOB, COCTOSILIUE U3
TUTJICH ¥ OXJIAXKIAIOIIETO 000PYIOBAHUS JJIsT TUTIICH.

[OACHUTEJIbBHOE 3AMEYAHUE

Turmun n ApPYTHUC KOMIIOHCHTHI ITOH CHUCTCMbI, KOTOPBLIC BCTYIIAOT B KOHTAKT C
pacCijiaBJICHHBIM YPaHOM WJIM YPAHOBBIMU CILJIaBaMH, U3TOTOBJICHBI U3 KOppO3H€CTOﬁKHX
n TepMOCTOfIKHX MaTcepuajioB WM 3alIUIICHBI IMOKPBITUEM H3 TAaKHUX MATCPUAIOB.
HpI/ICMHCMLIC MaTcepuabl BKIIIOYAIOT TaHTAJI, HOKpBITBIﬁ OKCHUOM HUTTPUA Fpa(l)I/IT,
l"pa(i)I/IT, HOKpBITI:Iﬁ OKHUCJIaMU APYTHUX PCAKO3CMCEIIbHBIX 3JICMCHTOB UJIKM UX CMCCAMU.

Arperatsl Ui cOopa "'mpoaykTa' H ''XBOCTOB' MeTaJUINYEeCKOr0 YpaHa

CrnenmanbHO MpeJHa3HaYCHHBIE WM TOATOTOBIICHHBIE arperaTsl Uit coopa "mpoaykra”
u "XBOCTOB" AJISl METAJNTMYECKOTO ypaHa B TBepAoil Gopme. IDTH arperatsl s cOopa
W3TOTOBJIEHBI U3 MaTEpUaloB, CTOMKMX K HarpeBy M KOPpPO3WH, BBI3BIBAEMON Mapamu
METaJUINYECKOT0 YpaHa, TaKHX, KaKk rpaduT, MOKPHITBI OKCUAOM UTTPHS, WIN TaHTal,
WJIM 3aIUIIEHBI TOKPBITUEM U3 TAKHX MaTepHaJIOB.

Koxyxu pa3neanTeJbHOro MOIyast

Munuaapuueckue KaMmepsl, CHENUalbHO NpeJHa3HAauYC€HHBbIE WM MOATOTOBIICHHBIEC IS
WCTIONB30BaHUs Ha OOOTaTUTENBHBIX YCTAHOBKaxX C IUIA3MEHHBIM pa3lAelieHHEM, IS
MIOMELIEHNs] B HUX MCTOYHHKA YPAaHOBOM IUTa3Mbl, 3HEPreTHYECKOrO COJIEHOWIA
PaArovacTOTHI U KOJUIEKTOPOB "MpoayKTa" U "XBOCTOB".

[OACHUTEJIbBHOE 3AMEYAHUE

Ot KOXKXYXH HMCHOT MHOKCCTBO BXOIHBIX OTBepCTI/Iﬁ IJId moAgavuu JJICKTPOIIUMTAaHUA,
COGI[I/IHGHI/Iﬁ ,I[I/I(i)(byBI/IOHHI:IX HAaCOCOB, a TaKXC I AOUAarHoCTUKU U KOHTPOJIA
KOHTPOJIbHO-U3MECPUTCIBbHBIX HpI/I60p0B. OHH HUMEIOT HpI/ICHOCO6J'IeHI/I$I JJIA OTKPBITUA U
3aKpbITHUA, YTOOBI 00CCIIEUUTD O6CJ'Iy>KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB 1 U3TOTOBJICHBI
13 COOTBCTCTBYIOIMUX HCMAarHUTHBIX MaTCPpUaJiOB, TAKHX, KaK HECPKaBCrOIasa CTaJIb.
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5.9.

5.9.1.

CIIEIII/IaJIbHO npenHa3HaquH1>1e HJIM IMOAT0OTOBJICHHBIC CUCTEMBbI, oﬁopynonanne ) |
KOMIIOHEHTBI AJIA HUCIOJbB30BAHUA Ha yCTaHOBKaX BHCKTPOMaFHHTHOFO
odoraimeHus.

BBOJHOE 3AMEYAHUE

[Ipu >7MeKTpOMarHMUTHOM TPOIECCE HMOHBI METAJIMYECKOIO ypaHa, IOJy4YeHHbIE
MOCPECTBOM HOHU3AIMU MUTaroLIero Martepuana u3 coineit (o6eraHo UCly), yckopsiroTes
U TPOXOAAT Yepe3 MAarHUTHOE I0JI€, KOTOPOE 3aCTaBISAET MOHBI PA3INYHBIX H30TOIOB
OPOXOIUTh IO  Pa3IMYHBIM  HalpaBlICHHUSM. OCHOBHBIMH ~ KOMIIOHEHTaMH
9JIEKTPOMATrHUTHOTO M30TOMHOTO CEemaparopa sBIAIOTCA:  MarHUTHOE IOJIe  JUIs
OTKJIOHEHHMSI/Pa3/ieNeHus] N30TOIOB MOHHOTO ITyYKa, HCTOYHHUKA MOHOB C €r0 CHCTEMOM
YCKOPEHUS, © CUCTEMBI cOOpa OTIENECHHBIX MOHOB. BcrmomorarenbHble CUCTEMBI IS
3TOrO Tpolecca BKIIOYAIOT CHCTEMY CHAaOXKEHHsl MarHMTHOW DJHEPrHei, CHUCTEMBI
BBICOKOBOJIbTHOTO IUTAHUS WCTOYHHUKA HOHOB, BAaKyyMHYIO CHCTEMY M OOIIMpHBIC
CHCTEMBl ~ XUMHYECKOH  0OpaOOTKM  UIi  BOCCTAaHOBJCHHS  MNPOAYKTa U
OYHMCTKU/pEreHepauuyu KOMIOHEHTOB.

JJIeKTPOMATHUTHBIE CeNapaTopbl H30TONMOB

BJ'ICKTPOMS.FHI/ITHLIC cermapaTtopbl HM30TOIIOB, CIICHUAJIBHO MPECAHA3HAUCHHLIC HWIIN
NMOATOTOBJICHHBIC IJIA pa3ACJICHUA N30TOIIOB YpaHa, 1 060py£[0BaHI/I€ 1 KOMIIOHCHTBI IJIA
9TOI'0, BKJIXOYasd:

a) Hcrounuku HOHOB

CrnenmanbHO TpeAHA3HAUYEHHBIE WJIM  MOATOTOBJICHHBIE  OTHENBHBIE  WIIH
MHOTOYHCJICHHBIE HCTOYHHKH HMOHOB YpaHa, COCTOSIIUE W3 HCTOYHMKA Tapa,
WOHM3aTOpa M YCKOPHUTENS IIy4YKa, H3TOTOBJICHHBIE M3 COOTBETCTBYIOIINX
MaTepHajoB, TaKUX, Kak rpaduT, Hep:KaBelollas CTalb WM Mellb, U CIOCOOHBIX
obecreunBaTh OO TOK B ITyuke HOHOB 50 MA nnu Oosee.

b)  Komnexropsl noHOB

KOJ'IJ'ICKTOPHBIC IIAaCTUHBI, UMCIOIIIMEC OBC HJIN Ooiee meiIn U 1a3a, CIICIHUaJIbHO
MNpCAHA3HAUYCHHBIC WX IMOATOTOBJICHHBIC JIA c60pa ITYYKOB MOHOB 0601"3.H.[€HH01"0
n O6C)1H6HHOI‘O YpaHa W H3rOTOBJICHHBIC H3 COOTBCTCTBYIOIIHUX MATCPUATIOB,
TaKHX, KaK I‘pa(l)I/IT HJIN HCPIKABCHOIIIas CTalb.

c) BaxyymHbIe KOXKyXHU

CrienmasibHO NpeJHa3HAUYE€HHBIE WIJIM MOATOTOBIEHHBIE BaKyyMHBIE KOXKYXHU JUIS
9JIEKTPOMATrHUTHBIX CENapaToOpOB YpaHa, M3TOTOBJIEHHBIE M3 COOTBETCTBYIOIINX
HEMarHWTHBIX MaTEpUANIOB, TAKUX, KaK HEP)KaBEIOLas CTallb, U MpeIHAa3HAYCHHbIE
1uist pabots! pu gasneHuu 0,1 [a nam Hioke.

[OACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXHU CHEIUAIBbHO MpeAHAa3HAueHbl A7 MOMELIEHHS B HUX HCTOYHHKOB
WOHOB, KOJUICKTOPHBIX IUIACTHH W  BOJOOXJ&KIAEMBIX BKJIABIIIEH HW HUMEIOT
npUcHocoOIeHUsT Uid coeAnHeHnH Au(Qy3HOHHBIX HACOCOB M MPUCHOCOOJICHHS IS
OTKPBITHUS U 3aKPBITHA B IEISIX U3BJICUCHUS U 3aMEHBI 3THX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarsuTHbIC TOIIOCHEIC HAKOHCYHUKHU

CHCL{I/IaHLHO NpCAHA3HAUYCHHBIC HWJIKM MOATOTOBJICHHBIC MArHvTHBIC ITOJFOCHBIC
HAaKOHCYHUKH, UMCIOIIUEC AUAMCTP bonee 2 M, UCHOJIb3YyCMBIC IJIA obecneueHus
MOCTOAHHOI'O MAarHUTHOI'O MOJIA B 3JICKTPOMArHuTHOM C€lapaTope U30TOIIOB U I
NepeHOoCa MAaruuTHOr O MoJIsA MCKAY paClOJIOKCHHBIMU PAIOM CCIlapaTOpaMu.

BbICOKOBOJIbTHBIE HMCTOYHUKHN MUTAHUS

CrierualibHO  TIpeJIHa3HAYCHHBIC WM TOJATOTOBJICHHBIE BHICOKOBOJBTHBIC WCTOYHHKHU
MUTAaHUS U1 HWCTOYHUKOB HWOHOB, OOJQJaOIIUe IIOJHBIM HabOpOM  CHEIYHOIIUX
XapaKTePUCTUK: MOTYT pa0OTaTh B HEMPEPHIBHOM pEXHMME, BBIXOIHOE HAIPSIKCHUE
20 000 B wim Oonee, BhIXOgHOW TOK 1 A wmimu Oonee W CTaOWIM3AIUS HATPSHKEHUS
menee 0,01% B TeueHue 8 4acos.

N cTouHUKY MUTAHUSA JICKTPOMArHuToB

CrenmanbHO TpeHAa3HAUYEHHBIE WM TMOATOTOBJIEHHBIE MOIIHBIE MCTOYHHUKHM TNHTaHUS
MOCTOSIHHOTO TOKa JJIsl SJIEKTPOMAarHuToB, 00Jalalomye MOJIHBIM Ha0OPOM CIIeTyFOLIIX
XapakTepUCTUK: BBIXOJHOM TOK B HempepslBHOM pexume 500 A wnm Oojee mnpu
HanpspkeHun 100 B wim Oomee, mpu crabmiau3alMd MO TOKY WIM HANPSHKEHUIO
menee 0,01% B TeueHue 8 4acos.

YCTAHOBKHN JIsI ITPOM3BOJACTBA TAKEJOW BOJIbl, IEUTEPUSA W
JEUTEPUEBBIX COEJMHEHUU U OBOPYJIOBAHHUE, CIEIUAJIBHO
INPEJHA3ZHAYEHHOE WJIH NIOATI'OTOBJIEHHOE VIS 9TOI'O

BBOJHOE 3AMEYAHUE

Tsokenyr0o BOJY MOXKHO TPOW3BOJIWThH, UCHOJNB3yS pazludHbie mporecchl.  OmHako
KOMMEPUYECKHU BBITOIHBIMH SIBJITFOTCS J[BA MIPOIECCa: MPOIECC U30TOMHOTO 0OMEHA BOJIBI
1 cepoBojiopoa (mporecc GS) u mporecc U30TOMHOTO OOMEHa aMMHUaKa U BOJIOPO/Ia.

[pomecc GS ocHOBaH Ha 0OMEHE BOAOPOA U ICHTEPUS MEXKTY BOJOW U CEPOBOIOPOIOM
B CHCTEME KOJIOHH, KOTOPbIE SKCIUTyaTUPYIOTCSI C XOJIOJHOM BepXHEH ceKLuuei u ropsuei
HIDKHEH cekuneil. Boza TedeT BHU3 MO KOJIOHHAM, B TO BpeMs KaK CEpOBOJIOPOIHBIH ra3
UUPKYJIUPYET OT AHA K BEPIIMHE KOJIOHH. [l COOEHCTBHS CMEIIMBAHMIO Ta3a U BOIBI
UCTIONB3YeTCs PAl AbIpYaThIX JOTKOB. Jleiitepuii mepemeniaercss B BOAY MpPHU HHU3KUX
TeMIeparypax W B CEPOBOJOPOJ TpPH BBICOKMX Temmeparypax.  OOoraimieHHbIe
JeHTepueM Ta3 Wil BOAA YAAISIOTCS U3 KOJIOHH MEPBOM CTYNEHH HA CTHIKE TOPSYHUX H
XOJIOAHBIX CEKIHH, U MPOLecC MOBTOPSIETCS B KOJIOHHAX cieaytonlei ctynend. lIpoaykr
nocienHeir ¢asel - Boga, oborameHHas neiitepuem g0 30%, HampaBisercs B
JUCTWISIIMOHHYIO YCTAHOBKY IS TIPOM3BOJACTBA PEAKTOPHO-YUCTON TSDKETIOH BOJBI,
1.€. 99,75% okucu nenTepus.

B mporecce oOMeHa MexIly aMMHAKOM H BOJOPOJOM MOXHO HM3BJICKATh NEHTepUil w3
CHHTE3-Ta3a MOCPEACTBOM KOHTAKTA C JKUIKAM aMMHAKOM B TIPUCYTCTBUH KaTall3aTopa.
CuHTe3-Ta3 MmojaeTcs B 0OOMEHHBIC KOJOHHBI U 3aT€M B aMMHAYHBIA KOHBEpTEp. BHYTpH
KOJIOHH Tra3 MOJHUMAETCS OT JTHA K BEPIIUHE, B TO BPeMs KaK XKHUJIKHA aMMHAK TE€YET OT
BEpIIMHBI KO AHY. JleWTepuii B CHHTE3-Ta3e JHIIASTCS BOAOPOJa U KOHIICHTPUPYETCS B
aMMHake. AMMHAK IOCTyIaeT 3aTeM B YCTAHOBKY JUIsl KPEKMHra aMMHaKa Ha JHE
KOJIOHHBI, TOTJa Kak ra3 coOmpaeTcsi B aMMHAuyHOM KOHBEpTepe Ha BepumHe. Ha
MOCIEAYIONINX  CTYNEHSAX TMPOMCXOMUT  JajbHedmee oOoramieHue, W IyTeM
OKOHYATEIILHOW JUCTHWLISAINY POU3BOIUTCS PEaKTOPHO-UUCTas Tspkenas Boaa. Ilomaua
CHHTE3-Ta3a MOXET ObITh 00ecrieueHa aMMHAaYHOW YCTAHOBKOH, KOTOpasi B CBOIO 0YEPE/Th
MOXKET OBITh COOpPYKEHA BMECTE C YCTAHOBKOH ISl IPOM3BOJICTBA TSXKEIION BOJBI IIyTEM
M30TOITHOTO OOMEHa aMMHaka W BOAOpoAa. B mpoliecce aMMHavyHO-BOJOPOIHOTO
oOMeHa B KayeCTBE HMCTOYHHKA HCXOJHOTO JCUTEpUS MOXKET TaKXKe HCIOJIb30BATHCS
00BbIYHAs BOJA.
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6.1.

6.2.

MHorue mnpenMeTsl KIYEBOrO0 OOOpYMOBaHHS I YCTAHOBOK IO MPOU3BOACTBY
TSDKEJION BOJBI, UCHOJB3YIOIUX Tporecchl GS WM aMMUAYHO-BOAOPOIHOTO OOMEHa,
IITUPOKO pacnpocTpaHeHbI B HEKOTOPBIX OTpacisax He()TEXUMUIECKON
npoMbinuieHHOCTH.  OCOOCHHO 3TO KacaeTcsi HEOONBIIUX YCTAHOBOK, MCHOJIB3YIOIIUX
mporiecc GS. OmHaKO HEMHOTHE MPEAMEThI 000pYIOBaHUS SBISIOTCS CTaHIAPTHBIMHU.
IIponieccer GS ¥ aMMHayHO-BOAOPOAHOTO OOMeHa TpeOYIOT 00paboTKH OOJBIINX
KOJIMYECTB BOCIUIAMEHSIONIMXCS, KOPPO3HMOHHBIX U TOKCHYHBIX JKHJKOCTCH IpHU
MOBBIIICHHOM  JTaBJICHUMU. CoOOTBEeTCTBEHHO TpU pa3pabOTKE CTaHJAPTOB II0
MPOSKTUPOBAHUIO U HKCIUTyaTallUU JUI YCTAHOBOK M 00OPY/OBAaHUS, UCTIONB3YIOIIUX 3TH
MPOLECCHI, CJIEAYeT YIeNsITh OOJBIIOE BHUMAaHWE TMOAOOPY MATEPHAIOB H HX
XapaKTePUCTUKaM C TeM, 4YTOOBl O00ECHEeYUTh JIUTENBHBIH CPOK CIYXOBI TMpHU
COXpaHEHUHW BBICOKOW Oe3omacHOCTH W HamexkHocTd.  OmnpegeneHue MacmTaOoB
00yCIIOBITMBAETCS TJIABHBIM 00pa3oM COOOpPaKCHUSMH SKOHOMHKH U HEOOXOIUMOCTH.
Takum oOpa3om, Ooiyblnas 4YacTh NPEIMETOB OOOpPYNOBaHHS HW3TOTOBISETCS B
COOTBETCTBHH C TPEOOBaHUSIMU 3aKa3UUKa.

HaKOHCI_I, CJICOAYCT OTMCTUTH, YTO KaK B ITPOLICCCC GS, TaK U B MPOLCCCC aMMHUAYHO-
BOAOpPOAHOTO O6MCHa, MpeaAMECThI 060pyI[0BaHI/I$I, KOTOpbIC TI0 OTACJIBHOCTHU HC
MNpeaAHa3HAUYCHbI WJIM MNOATOTOBJICHBI CHCHUAJIBHO IS IMPOU3BOJACTBA TSKCIION BOJBbI,
MOTYT CO6I/IpaTI>C$I B CUCTCMBI, CIICHHUAJIBHO MPCAHA3HAYCHHBIC UJIU ITOATOTOBJICHHBIC IJIA
MMpou3BOJACTBA TSDKETION BOJBI. HpI/IMepaMI/I TaKUX CHUCTCM, MNPUMCHACMBIX B obomx
nmpouneccax, ABJIAITCA CUCTCMaA KATAJIUTUUCCKOIO KpPpCKUHIA, UCIOJIb3yeMasd B IMPOLICCCC
oOMeHAa aMMHaka Hu BOAOpOaAa, W OUCTUIUIAIHUOHHBIC CHUCTCMbI, HCIIOJIB3YCMBIC B
mpounecce OKOHYATEILHOM KOHICHTpAaluu TSDKEIION BOJIBI, Z[OBOZ[?[H.[CIZ €C 0 YPOBHA
peaKTOpHO-‘lHCTOﬁ.

[IpenMeTsl 00OPYIOBaHUS, KOTOPBIC CIICIUAIBHO IMPEIHA3HAYCHBI WA TOATOTOBJICHEI
JUTSL TIPOM3BOJICTBA TSDKEIION BOJIBI ITyTEM UCIIOIB30BaHMS OO mporiecca 0OMeHa BOIBI U
CEpOBOIOPO/Ia, JINOO TIpoIiecca 0OMEHa aMMIaKa M BOAOPO/a, BKIIFOYAIOT:

Boao-cepoBogopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbBIE KOJIOHHBI, HM3TOTaBIMBAaEMble W3 MEJTKO3EPHUCTOM YIIIEPOAUCTON CTalu
(mampumep, ASTM AS516), nuamerpom ot 6 M (20 dytoB) 1o 9 m (30 dpyToB), KOTOPEHIE
MOTYT  OKCIUIyaTHPOBaThCSl NpH  JaBICHUH  CBblie wid  paBHoM 2 MIla
(300 dyHT/KB. O10IIM) U IMEIOT KOPPO3UOHHBIH IOMyCK B 6 MM WK OO0JIbIIIE, CTICUATILHO
MpeJHa3HaYeHbl WM IOATOTOBJIEHBI [UIA MPOM3BOACTBA TSDKEIOM BOABI IIyTEM
WCTIONb30BaHMs POoIlecca N30TOMHOTO 0OMEHa BOJIBI U CEPOBOAOPOIA.

I'azonyBkH M KOMIIpeccopsbI

Onnocrynenuatele, ManoHanopaele (t.e. 0,2 MIla wmu 30 ¢yHT/KB. Oroiim)
LEHTPOOCKHBIE Ta30AyBKM WJIM KOMIIPECCOPHI IS LUPKYISLUN CEPOBOIOPOJHOTO Tasa
(T.e. rasa, comepxamero Oonee 70% H,S), cmenmanpHO mNpeAHA3HAYCHHBIC WU
MOJATOTOBJICHHBIE Il MPOM3BOJCTBA TSKEJIOW BOJBI IIyTEM HCIONB30BaHHA Ipolecca
oOMeHa BOIBI W CEPOBOAOPOJA. OTH Ta300yBKH WIH KOMIIPECCOPHI HMEIOT
IPOM3BOAUTENLHOCTh, PEBBINAIONYI0 WIH paBHylo 56 m/c. (120 000 SCEM)
IIpY JKCIUTyaTallUM  TOJA  JaBJICHWEM, IMpeBBIIIAIOIIMM Wiad  paBHbeM 1,8 Mlla
(260 ¢yHT/KB. MIOKIM) Ha BXOAE, M CHAOXKEHBI CAJIBHUKAMU, YCTOHYHMBBIMH K
BozaericTeuio H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHAYHO-BOAOPOIHbIE 00MEHHbIE KOJOHHbI

AMMHaYHO-BOAOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOW Oonee WM paBHOH 35 M
(114,3 pyroB) guamerpom ot 1,5 m (4,9 dpyroB) mo 2,5 m (8,2 hyToB), KOTOpPBIE MOTYT
9KCIUTyaTHPOBATHCS MO JAaBjieHueM, npeBblmatomuM 15 MIla (2225 ¢yHT/KB. m10iim),
CHeUUabHO MpeIHa3HaYeHHbIe WM MTOATOTOBIICHHBIE IS IPOU3BOICTBA TSXKEIIOH BOABI
MyTEM HCIIONB30BaHUS Tpolecca oOMeHa aMMHuaka M BOJAOPOAa. IJTH KOJOHHBI UMEIOT
TaKKe MO0 MEHBIIEH Mepe OJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO XKE AUAMETpa,
YTO W UWIMHAPHYECKAs YacTh, Yepe3 KOTOPYIO MOTYT BCTaBIIATHCS WIIM BBIHUMAThCS
BHYTPEHHHE YaCTH KOJOHHBI.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYATBIC HACOCHI

BHYTpeHHI/Ie YaCTHU KOJIOHHBI M CTYNCHYATBHIC HACOCHI, CICHUAIBHO NMPCAHA3HAYCHHBIC
WKW [OOATOTOBJICHHBIC [JIsI KOJOHH [JIsI MOPOU3BOACTBA TSDKEIION BOAbBI IMYTCM
HCIIOJIB30BaHWd TIpoLecca aMMUAYHO-BOJOPOAHOIO oOMeHa. BHYTpeHHI/Ie qaCTHu
KOJIOHHBI BKJIFOYAKOT CICHHUAIIBHO MPEAHA3HAUCHHBLIC KOHTAKTOPLI MCKAY CTYIICHAMU,
COHGﬁCTBYIOLHHG TCCHOMY KOHTAKTY ra3a U )KUJIKOCTH. CTyHCH‘{aTLIC HaCOChI BKIIIOYArOT
CIICHUAJIBHO TMPEAHA3HAYCHHBIC IIOIrPYKACMBIC B JKUJAKOCTb HACOCHI I HUPKYJIAIHUN
JKHUJAKOro aMMuaka B Ipeaciax o0BeMa KOHTAaKTOPOB, HAXOAAIIUXCSA BHYTPU CTyrIeHeﬁ
KOJIOHH.

YcTranoBku s KPEeKHMHIra aMMHaKa

VY cTaHOBKHM JUIsl KpEKMHIa aMMHUaKa, 3KCIUTyaTHpyeMBbIe 1O/ JaBICHUEM, IPEBBIIIAIONIM
unn paBHeiM 3 MIla (450 QyHT/KB. O10iiM), cleuaIbHO MNpeIHa3HAYCHHbIE WIN
MIOATOTOBJIEHHBIE JJI1 NPOM3BOJACTBA TSHKETIOW BOJBI IyTEM HCIOJIB30BaHUS Ipoliecca
H30TOMHOr0 0OMEHa aMMHaKa U BOJAOPO/A.

HNudpaxpacHbie aHAIM3ATOPHI MOTJIOIIEHHS

WndpakpacHele aHamM3aTOphl IMOTJIOIIEHHS, CIIOCOOHBIE OCYILECTBISTH aHAIU3
COOTHOIIECHUSI MEKAY BOJAOPOAOM M ACHTEpHUEM B pealbHOM MaciTade BpEMEHH, KOrna
KOHLEHTpAIK JeHTepus paBHbI UM NpeBbIatoT 90%.

Karanntnueckne neun

Karanmutuueckue neuun JJIs nepepa60TKI/I O601"aH.l€HHOl"O Z[CflTepHCBOFO rasza B TAKCIYIO
BOAY, CIICHUAJIBHO NPCAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC IJI MMPOU3BOJACTBA TSKEIION
BOJBI ITYTEM UCIIOJIB30BAHUS MTPOLCCCAa U30TOITHOTO o0MeHa aMMHaKa 1 BOJOpoOAa.

YCTAHOBKN JJs1 KOHBEPCUM YPAHA U OBOPYJIOBAHME,
CIIEHUAJIBHO TIPEJHA3ZHAYEHHOE WJIX TIOATI'OTOBJIEHHOE JJIs1
9TOrIoO

BBOJHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax Ais KOHBEPCHU ypaHa MOMKET OCYIIECTBIATHCS OJHO WIIU
HECKOJIBKO MpPEBpALIeHNH U3 OAHOI0 XMMHUYECKOTO M30TOMA ypaHa B APYroW, BKIOYas:
KOHBEPCHIO KOHLIEHTpaToB ypaHoBoi pyasl B UO;, konBepcuto UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, umu UF4, xonepcutro UF, B UFs, xonBepcuio UFs B UF,,
kouBepcuio UF, B MeTarmunueckuil ypan u koHBepcuio ¢ropunos ypana B UO,. Muorue
KITIOYEBbIE KOMIIOHEHTB!I 000pYyIOBaHUS YCTAaHOBOK JJIi KOHBEPCHH YpaHA XapaKTepHBI
IUIE  HEKOTOPBIX CEKTOPOB XHMMHYECKOM 00padaThiBaomiel MpPOMBIIUIEHHOCTH.
Hanpumep, Buasl 000pynoBaHusl, HCTIONB3YEMOTO B 3TUX MpOIeccax, MOTYT BKIIIOYATh!
[e4YM, KapycelbHBbIE I€YM, PEAKTOPBl C ICEBIOOKWKEHHBIM CIIOEM KaTalu3aropa,
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7.1.

7.2.

7.3.

7.4.

7.5.

KapOoBbIe PEaKTOPHbIC OAlllHH, XUIKOCTHBIE LEHTPU(YTH, AUCTHIUIIUOHHBIE KOJOHHBI
U OKAAKOCTHO-KUAKOCTHBIE SKCTPAKIUOHHBIE KOJOHHBI. OpHako He MHOTHE
KOMITIOHEHTBl 00OpyIOBaHUS HMEIOTCS B "TOTOBOM Buae"; OOJIBIIMHCTBO M3 HHUX
JOJKHBI OBITH TIOATOTOBJICHBI COTJIACHO TPEOOBaHUAM M CHeUU(UKAIMAM 3aKa3zunka. B
HEKOTOPBIX  cly4yasx  TpeOyeTcss  y4uTBHIBaTh  CIEHHMAJbHbIE  IPOCKTHBIE U
KOHCTPYKTOPCKHE OCOOEHHOCTH JIsl 3aIUTHl OT arpEeCCHBHBIX CBOMCTB HEKOTOPBIX U3
obpabateiBaeMbix xumuueckux BemecTB (HF, F,, CIF; u ¢Topunst ypana). Hakonem,
CIIEAyeT OTMETHUTh, YTO BO BCEX Ipoleccax KOHBEPCHH ypaHa KOMITOHEHTHI
000pyZOBaHMSA, KOTOPBIE OTAEIBHO CHENHANBHO HE MpeJHa3HaYCHbl WIH MOATOTOBIICHBI
IUIl KOHBEPCHU YypaHa, MOTYT OBITh OOBEIMHEHBI B CHUCTEMBI, KOTOpBIE CIICHUAIBHO
MpeJHa3HaYeHbl WM TIOATOTOBIICHBI IS MCIIOJIB30BaHMS B LIETISIX KOHBEPCUH ypaHa.

CnennaibHO NMpeAHA3HAYEHHbIE WM TOATOTOBJEHHBbIE CHCTEMBbI /Jisi KOHBEpPCUH
KOHLIEHTPATOB ypaHoBoi pyasl B UO;

[OACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss koHIEHTpaToB ypaHoBOoW pyabl B UO; MOXKET OCYIIECTBIATHCS CHadaja
MMOCPEACTBOM PACTBOPEHHS DPYABI B A30THOM KHCIOTE€ M DKCTPAKLIUK OYHIICHHOTO
TeKcaruapara ypaHWIOUHHUTPATa C IOMOIIBI0 TaKOTO PACTBOPHUTENS, KakK TPHOYTHI
docdar. 3aTeM TekcarmApar ypaHWIg@HUTpara Tmpeodpasyercs B UO; mubo
MMOCPEACTBOM KOHIICHTpPAIlMM H JEHUTPAIH, JTUOO0 TOCPEICTBOM HEUTpaTu3aluu
ra3o00pa3HbBIM aMMHAaKOM IS TONYYeHHS [WypaHaTa aMMOHHUS C TOCIEyIomeit
(dbumpTpamnyen, CymKoi u KaTbIIMHAPOBAHUCM.

CHeHI/IaJIBHO NnpeaAHasHAYCHHbIC WJIH IOATOTOBJICHHbIC CHUCTEMbI 1 KOHBEPCHH
UO3 B UF6

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UF¢ MOkeT ocyniecTBISITECS HEOCPEACTBEHHO (TropupoBanueM. [lis
nporiecca TpedyeTcsl HICTOYHUK Ta3000pa3Horo (ropa Win Tpex(ToprucToro xaopa.

Cl'lelll/la.]'leO NpeaHasHAYCHHbIC UJIH IOATOTOBJICHHbIC CHCTEMbI 1 KOHBECPCHH
UO3 B UOZ

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXKET OCYIIECTBIATHCS IMOCpencTBoM BoccTaHoBiieHus UQO;
ra3000pa3HbIM KPEKHHIM-aMMHAKOM HIIA BOJIOPOIOM.

CHeHI/IaJI])HO NnpeaAHasHAYCHHbIC WJIH IOATOTOBJICHHbIC CHUCTEMbI 1/ KOHBEPCHH
UOZ B UF4

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; Moxer ocymectBiuarbes mnocpeactBoM peakuuun UO, ¢
razoo0pasnubiM ¢ropucteiM BogopoaoM (HF) mpu temmepatype 300-500°C.

Cl'lelll/la.]'leO NpeaAHasHAYCHHbIC UJIH IOATOTOBJICHHbIC CHUCTEMbI 1 KOHBCPCHH
UF4 B UF6

[OACHUTEJIbBHOE 3AMEYAHUE

Konsepcua UF, B UFg¢ ocyliecTBisieTcs MOCPEACTBOM 3K30TEPMHUUECKON pEeakIuu C
¢dbropom B peakropHorr OamHe. UFg KOHAGHCHpPYETCS W3 TOPSYHUX JIETYUUX Ta30B
MIOCPEACTBOM TPOITYCKaHHS TMOTOKA raza 4Yepe3 XOJOJHYIO JIOBYIIKY, OXJIXKICHHYIO
1o -10°C. [is nmpoiiecca TpeOyeTCss HICTOYHHK Ta3000pa3Horo ¢ropa.
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7.6.

7.7.

7.8.

CrnenmnaJbHO NMpeAHA3HAYECHHBbIE WM TMOATOTOBJIECHHBIE CHCTEMBI [JIsi KOHBEPCHH
UF, B MeTtajummyeckuii ypan

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF; B MeTamnuyeckuid ypaH OCYILIECTBIAETCS IOCPEICTBOM €ro
BOCCTaHOBJICHUS] MarHueM (KpyIHble TapTHH) WK KajblyeM (Majble mapTun). Peakuus
OCYIIECTBIISIETCS IPH TEMIIEpaTypax BBIIIE TOUKH I1aBieHus ypana (1130°C).

CrenuajibHO NnpeaAHasHAYCHHbIC UJIH IOATOTOBJICHHbIC CHUCTEMbI 1 KOHBEPCHH
UF6 B UOZ

[OACHUTEJIbBHOE 3AMEYAHUE

KonBepcus UFs B UO, MOXKET OCYIIECTBISATHCA IMOCPEICTBOM OJIHOTO U3 TpeX
mpoueccoB. B mepBom mponecce UFg BoccranaBnmuBaercs u rugponusyercss B UO; ¢
WCIIONBb30BaHUEM BoJopoAa U mapa. Bo Bropom mpouecce UF¢ rumponusyercs
pacTBOpPEHHEM B BOJIC, JUIsl OCAXJCHUS IUypaHaTa aMMOHUS J00aBISeTCSs aMMHUaK, a
nuypaHat BocctaHaBiauBaercs B UO, Bomopoaom npu temmeparype 820°C. Ilpu tpetbem
mporiecce rasoo0pasneie  UFs, CO, m NH; cMemmBaroTcs B BOJe, OCakias
ypaHWIKapOOHAT aMMOHUS. Y paHWIKapOOHAT aMMOHHUS CMEIIMBAaeTCs C MapoM U
BogopoaoM mpu temneparype 500-600°C ms mpouzsoactea UO,.

Konsepcua UFg B UO, gacTto ocymiecTBIseTcsl Ha NEPBOM CTYNEHHM YCTAHOBKU I10
W3TOTOBJIEHUIO TOTIIINBA.

CnenuajbHO NnpeaAHasHAYCHHbIC WJIH IOATOTOBJICHHbIC CHUCTEMbI 1 KOHBEPCHH
UF6 B UF4

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF4¢ B UF, ocymiecTBisieTcst moCpeCTBOM BOCCTAHOBIICHHS BOJIOPOIOM.
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INPHJIOKEHME II1

B Toli cTenenu, B KOTOPOil Mephl, MPeyCMOTPEHHBIE B HacToseM [IpoTokose, KacaroTcs sAepHOTO
Marepuana, 3asBieHHoro CooOmectBoM, W 6e3 ymepba mis crateu 1 Hacrosmero IIporokora
ArentrctBo U Coo0OIIECTBO COTPYIHHUYAIOT B LESIX COACUCTBUS OCYIIECTBICHHIO TaKUX MeEp H
M30€erafoT HEHY)KHOTO IyOIMpOBaHus B pabore.

Coo0miecTBO TMpenocTaBisieT ATeHTCTBY HMH(OpPManWio O Tepemadyax Kak B SIIEPHBIX, TaK U B
HesnepHbix menssx u3 Coemmaennoro KopomesctBa B 'HAO, kotopoe SBISETCS TOCYIApCTBOM -
gyreaoM CooOmiectBa, m 0 Takmx mepemadax B CoemunenHoe KopomerctBo m3 I'HAO, xotopoe
SIBIISIETCSI TOCYJIAPCTBOM - wiieHOM Coo0IecTBa, KOTopasi COOTBETCTBYeT HH(MOPMAIIUH, IO IJIeKaIeH
MIPEACTABIICHUIO B COOTBETCTBUHU CO CTaThel 2.a.V) a) M CTaThel 2.V) b) OTHOCUTEITEHO SKCIIOPTHRIX U
MMIIOPTHBIX ITOCTABOK FICXOJIHOTO MaTepHajia, KOTOPHI HEe JOCTUT COCTaBa W YHCTOTHI, IIPUTOIHBIX
JUTS TIPOHM3BO/ICTBA TOTUTUBA WIIH U30TOITHOTO 0OOTAICHHS.

CoobmectBo n CoenuaenHOe KOpOIeBCTBO IPENOCTaBIAIOT ATEHTCTBY HH(POPMAIIHIO, KACAIOIIYIOCS
nepenaun B ['HSO, xoTopoe siBisieTcst rocyaapcTBoM - wieHoMm Coo01iecTBa, Wik U3 HETO, KOTOpast
COOTBETCTBYeT HH(pOPMAINH, TOJJICKAIIECH MPEICTABICHUI0O B COOTBETCTBHHM CO CTaThel 2.a.vii)
OTHOCHUTEIIFHO WMIIOPTHBIX M JKCIIOPTHBIX ITOCTABOK OTXOJOB CPEJHET0 WJIM BBICOKOTO YpPOBHS
AKTHBHOCTH.

CoennnenHoe KoponeBcTBO mpemocTaBisieT ATEHTCTBY HWH(OpPMAIMIO, Kacalollylocs Mepenad B
I'HAO, xotopoe sBisercs rocymapcTBoM - wwieHoM CooOmecTBa, WM W3 HETO, KOTOpas
COOTBETCTBYET HH(POPMALIMU O COTJIACOBAHHOM OOOpYJOBaHMHM W HEAJCPHOM MaTepuale,
nepeuncineHHbix B Ilpunoxkenuu II k Hactosimemy IIpoTokoiny, mojajiexkaileid NpeaoCTaBICHUIO B
COOTBETCTBHHM CO CTaThell 2.a.viii) @) OTHOCHTEIIBHO JKCIOPTHBIX IOCTABOK WM TIO CIICIIHAIEHOMY
3ampocy ATEHTCTBA B COOTBETCTBHH CO CTaThel 2.a.viil) b) OTHOCHTEIHPHO UMITOPTHBIX ITOCTABOK.





