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Oo0u1ee pacnipocTpaHeHue
Pycckuit
SI3bIk opuruHana: aHMIMACKUN

[JononHntenbHbIn NpoTokon K CornaweHunto
mexay Pecnybnukon Hammnous mn
MexagyHapoaHbiM areHTCTBOM NO aTOMHOW
9HEPrnn o NPUMEHEHUN rapaHTU B CBA3M
c [loroBopomMm 0 HepacnpoCTpaHeHUn a40epHOro
OpYXKuns

1. Tekcr HonomHurenbHOro nporokoia k Cornamenuto Mexay PecnyOnukoir HamuOus u
MexyHapogHbIM areHTCTBOM IO aTOMHOW SHEPrUU O NMPUMEHEHWH TapaHTUUA B CBS3H C
JIOroBOpOM O HEpPACTIPOCTPAHEHHH SACPHOTO OPYXKHS BOCIPOM3BOAMTCA B HACTOSIEM
JIOKyMeHTe Ui MHpOpManuu BceX uieHOB. COBET YINpaBISIOUIMX OXOOpPHII HACTOSIIHMA
JomomauTtensHbid mpoTokos 21 mapra 2000 roga. On 6pu1 moanucan 22 mapra 2000 roga B
Bene, ABcTpusi.

2. B coorBercTtBHM co crartbeid 17 JlOMOTHUTENBHOTO MPOTOKOJA OH BCTYNMWJI B CHITY
20 ¢eBpans 2012 roma, B AeHb, Korja AreHTCTBO mony4ymsio oT PecmyOnmukm HamubOus
MMCbMEHHOE YBEOMJIEHHE O TOM, YTO 3aKOHOJATeNbHbIE M KOHCTUTYLMOHHBIE TpeOOBaHUS
HamuOun, HeoOXoauMBbIe 1711 BCTYIUICHUS B CUITY, BHITIOJIHCHBI.

! Bocripomsseneno B nokymente INFCIRC/551.



INFCIRC/551/Add.1
[Ipunoxxenue

[ononHutenbHbIN NpoTokon K CornaweHunto
mexay Pecnyonukon Hammnous u
MexayHapoaHbiM areHTCTBOM N0 aTOMHOW
9HEeprum o NPUMeHeHnUN rapaHTn B CBA3M
c [JoroBopoM O HepacnpoCTpPaHEHUN AOePHOro
OPYXUS

[TPUHUMASA BO BHUMAHUE, uto Pecriyonmka Hamubus (B qanpHeiieM nMenyemast
“HamuOueii”) 1 MexyHapoJHOe areHTCTBO IO aTOMHOM 3Hepruu (B AajbHEHIIIEeM UMEHyeMoe
"AreHTcTBOM") SBISAIOTCS ydacTHHKamMHu CorjlamieHuss O TMPUMEHEHUW TapaHTHA B CBS3HU C
JloroBopoM 0 HEpacmpOCTPaHEHHMH SIEPHOTO OPYXKHUS (B AaJbHEHIIEM HMEHYEMOTO
"CornamieHueM o rapaHTusx'), KOTopoe BCTymmIo B cuity 15 anpens 1998 rona;

YUUTDHIBASA >xemanue MeEXIyHapOIHOTO COOOIIECTBa eIie 0osee YKPErmuTh PEXUM
SICPHOTO HEPACIIPOCTPAHEHUS ITyTEM IMOBBIIICHUS JEHCTBEHHOCTH W dPPEKTUBHOCTH CUCTEMBI
rapaHThii Ar€HTCTBa;

HAIIOMHWHASI, uto AreHTCTBO MpH OCYIIECTBICHWU TapaHTH JOJKHO YYUTHIBATh
HEOOXOMMOCTh: W30eraTh CO3JaHHsI MPEMSATCTBUNA SKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
pa3BuTHi0 HammOuu minm MeXIyHapOJHOMY COTPYIHHUYECTBY B OOJIACTH MUPHOM sIEpPHOM
NEeSITeTIbHOCTH;  COOMIONIaTh ACUCTBYIOIME TIOJIOKEHHMsI B O0JACTH  OXpaHBI  30POBbS,
0e30MmacHOCTH, GU3NIECKON 3alTUTHI, a TAKXKE APYrUe NEHCTBYIOMINE TpeOOBaHUs OE3011aCHOCTH
Y TIpaBa OT/ACIBHBIX JIUIl; U IPUHAMAThH BCE MEPHI 110 3aIUTE KOMMEPUYECKHIX, TEXHOJIOTHUECKIX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKkke APYrod KOH(UIEHIMAIbHOW HHPOpPMAaLUH, KOTOpas
CTaHOBUTCS €MY U3BECTHOM;

[MPUHUMAS BO BHUMAHMUE, uyro wuactora mNpoBEeNEeHUS U HUHTEHCHUBHOCTD
MEPOIPUSITUH, YKa3aHHBIX B HacTosimeM [IpoTokone, OyayT moaaepKuBaThCsl HA MUHUMAaIbHOM
YPOBHE, COOTBETCTBYIOIIEM IICTH TOBBIIICHUS JEHCTBEHHOCTH U A(PPEKTHBHOCTA TapaHTHMA
AreHTCTBa;

HACTOAIINM Hamubust 1 ATeHTCTBO COTIACHIIMCH O HUKECIIEAYIOIEM:



CBsA3b MEXIY HACTOAIIUM ITPOTOKOJIOM U COI'JIAIIEHUEM O 'APAHTHUAX

Cratps 1

TTonoxeununs CormameHus o TapaHTUAX NTPUMCHAKOTCA K HACTOALICMY HpOTOKOHy B TOH MEpe, B
KaKoil OHHU COOTBCTCTBYIOT IMOJIOXKCHHUAM HACTOSAIICTO HpOTOKOJ'Ia M COBMCCTHUMEI ¢ HUMU. B ciIydac
IIPOTUBOPCYUA MEKAY IOJIOXKCHUAMU Cornamenus o rapaHTudaX HW IOJOXCHUAMU HACTOALICTO
HpOTOKOJ'Ia MMPUMCHSIOTCS MTOJIOKCHUS HACTOAIICTO HpOTOKOJ'Ia.

HNPEJOCTABJIEHUE NHOOPMAIIUN

Cratbs 2

a. Hammubus nmpegoctaBisieT ATEHTCTBY 3asBJIICHHE, COJIepKaIIIee:

i)

vi)

OO6miee onmcanue W WHPOPMAIIHUIO, YKA3BIBAIOIIYI0 MECTO TPOBEICHUS OTHOCSIIHMXCS K
SJICPHOMY TOIUTUBHOMY ITUKITY HAYYHO-HCCIIEIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX
paboT, HEe CBS3aHHBIX C SACPHBIM MAaTEPHUAIOM, OCYIIECTBISIEMBIX TAE-THOO0, KOTOPHIC
(hMHAHCUPYIOTCSI, TONYYWIM KOHKPETHOE pa3pelicHUue WIH KOHTPOIUPYIOTCS WU
OCYIIECTBISIOTCS OT UMeHU Hamuouu.

Omnpe/ieieHHy 0 ATGHTCTBOM Ha OCHOBE OXKHJIAEMOTO TIOBBIIICHUS JICHCTBEHHOCTH WITH
3 PeKTHBHOCTH | coTjlacoBaHHYI0 ¢ HamuOueit madopmaIiuio o Kacaromeics: rapanTHid
IKCIUTyaTall[MOHHOM JIEATENIbHOCTH Ha YCTAaHOBKAaX M B MeECTaX HaxOXKJICHHS BHE
YCTaHOBOK, I'ie O0OBIYHO HCIIONB3YETCS SACPHBIA MaTepHUAIL.

OO11ee onucaHue KakI0ro 3JaHus Ha KaXKIOM IUIOLIAAKe, BKIIOYas ero UCIOJIb30BaHueE,
U, €CIIM 3TOT0 HEJOCTATOYHO - OMHCAHHUE €ro COACPKUMOr0. ITO OMHCAHHE BKIIIOYACT
KapTy TaKOW TUIOMIA]KH.

Omucanne Maciraba onepaunﬁ I KaXKA0ro MeECTta HaxO0XIACHHUS, HWMCIOIICTO
OTHOIICHUEC K JCATCIIBHOCTH, yKaBaHHOﬁ B HpI/IJ'IO)KeHI/II/I Ik HacTosAIIEMYy HpOTOKOHy.

HNudopmanuio, yka3bIBarOIIYI0 MECTO HAXOXJICHHUS, IKCIUTyaTallMOHHOE COCTOSIHUE WU
OIICHOYHBIC TOJIOBBIC IPOU3BOJCTBCHHBIC MOIIHOCTA YyPaHOBBIX PYAHHKOB U
00OTaTUTENHHBIX YCTAHOBOK M TOPUEBBIX OOOTATHTENBHBIX YCTAHOBOK U CYNIECTBYIONIHN
roJIOBO 00BEM NPOM3BOJACTBA TAKUX PYAHUKOB W OOOTaTHTEIHHBIX YCTAHOBOK JUIS
HamuOum B nenom. HamuOus mpemoctaBisieT Mo 3ampocy ATCEHTCTBA JaHHBIE O
CYIIECTBYIOIIIEM TOJJOBOM 0O0bEMe TPOW3BOJCTBA  OTIENBHOTO PYAHHKA WA
oboraTuTenbHON ycTaHOBKH. lIpemocTaBienne 3Toil mHGOpManuu He TPeOyeT BEICHUS
MOJIPOOHOTO y4eTa SASPHOTO MaTepHara.

MudopMariiio 0OTHOCUTEIFHO HCXOHOTO MaTepraia, KOTOPBIH eIe He TOCTHUT COCTaBa U
YUCTOTHI, KOTOPBIE JENAIOT €r0 MPUTOIHBIM 171l U3TOTOBJICHUS TOILTMBA WU U30TOITHOTO
oOorareHus, BKIIOYArOIIYIO:

a) KOJTMYCCTBA, XUMHYCCKHH COCTaB, WCIOJB30BAHUE WM IPEAToiiaracMoe
KCIIOJIb30BAaHUE TAKOI'0 MaTepuaia, HE3aBUCUMO OT €0 SIIEPHOTO WU HESIECPHOTO
WCITOJTB30BAHUS, IS KOKIOTO MeCTa HaXOXJAeHUS Ha HaMuOum, B KOTOpOM TaKoi
MaTepuan TPUCYTCTBYET B KOJIMYECTBAX, IMPEBBIMIAIONINX ACCITh METPHUCCKHX
TOHH ypaHa W/WIM ABAaALATh METPUYECKUX TOHH TOpHUS, a IS JIPYTHX MECT
HaXOXJICHUS C KOJNUYeCTBaMHU OoJiee OJHOW METPUYECKOW TOHHBI - 00IIee
KOJM4ecTBO Juii HamMuOuu B 1memoMm, ecial 3TO 00Iee KOJMYSCTBO IPEBHIIIACT
JECATh METPUYECKMX TOHH ypaHa WU JBAAIATh METPHUYSCKUX TOHH TOPHS.
[IpenocraBnenue sToM MHpOpMaIMKU He TpeOyeT BeAcHUs IMOAPOOHOrO ydeTa
SIIEPHOTO MaTepraa,;



vii)

viii)

b) KOJIMYECCTBA, XHMHYECKUH COCTaB H IMYHKT Ha3HAYCHUA Ka)K,I[Oﬁ SKCHOPTHOﬁ
noctaBku u3 Hamubuu takoro Matcpuajia AJid KOHKPCTHBIX HCAACPHBIX ueneﬁ B
KOJINYECTBAX, NPCBLIMIAOINNX

1)  ;mecsaTh METPUYECKHUX TOHH YpaHa, WIH JJIS MOCIET0BATEIbHBIX SKCITOPTHBIX
MOCTaBOK ypaHa w3 HamuOum B OTHO M TO K€ TOCYAapCTBO, KaXKIas U3
KOTOPBIX MEHEE JIEeCATH METPUIECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIECSITh METPUYECKUX TOHH B TE€UEHHE T'0/1a;

2) ABaaAlaTb MCTPUYCCKUX TOHH TOpHUd, WIA JIA TIOCICAOBATCIbHBIX
OKCHOPTHBIX MOCTABOK TOPUA U3 Hamubuu B OAHO U TO KC roCyaapcCTBO,
KaxXaasd M3 KOTOPBIX MCHEC IABaJUaTh METPUYCCKHUX TOHH, HO CyMMa
KOTOPBIX NPECBLIMIACT ABAAIATh MECTPUUCCKHUX TOHH B TCUCHUC I'0Ja,

c) KOJIMYECTBA, XUMHUYECKUN COCTaB, MECTO HAXOXKICHHUS B HACTOSIIEe BpeMs U
WCIIONIB30BAHUE WJIM TPEATIONaraeéMoe HWCIIONb30BaHUE KaKIOH HMITOPTHOMN
rmocTaBku Ha HamMuOMIo Takoro marepuana s KOHKPETHBIX HESICPHBIX e B
KOJIMYECTBAX, MPEBBILLIAIONINX:

1)  ;ecsaTh METPUYECKUX TOHH YpaHa, WU JUIS TIOCIEI0BATEIBLHBIX UMITOPTHBIX
MmocTaBoK ypaHa Ha Hamubwro, Kaxgas W3 KOTOPBIX MeHee [eCSTH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIACT AECATH METPUUECKHUX
TOHH B TCUCHHE I0OJIa;

2) IBaIIaTh METPUUICCKHX TOHH TOPHS, WIM IS TOCIEAOBATEeIbHBIX
AMITOPTHBIX TIOCTaBOK TOpHs Ha Hamuburo, kKaxmas W3 KOTOPBIX MEHEe
NBAJIATA METPUYCCKUX TOHH, HO CyMMa KOTOPBIX IPEBBINIACT JBAJIATh
METPUICCKUX TOHH B TCUCHHE T'0J1a;

Opd TOM TOHWMAaHWHW, 4YTO TMpEJCTaBlieHHe WH(HOpMAIMK O TakoM MaTepuale,
MpeIHA3HAYCHHOM [JI HESJCPHOrO HCIIOJIBb30BaHUS, IMOCJIE TOTO KaK OH JIOCTUTHET
OKOHYATENILHOU (DOPMBI CBOETO HESJICPHOTO MCIIOJIL30BaHUS, HE TpeOyeTCs.

a) UHGOPMALUIO OTHOCUTEJIBHO KOJIMYECTB, BUIOB UCIOIb30BAHMUS U MECT
HaXOXKACHUS SIIEPHOTO MaTepuaia, OCBOOOXKIECHHOTO OT TapaHTHil B COOTBETCTBUU
co craTtber 36 CornameHus 0 TapaHTHsAX;

b) MHGOPMAITUIO OTHOCUTEIBHO KOJIMUYECTB (KOTOpas MOXKET UMETh (JOPMY OIICHOK) U
BUJOB  HUCIOJNB30BaHUA B  K&KIOM  MECT€  HaXOXKACHUS  SAEPHOTO
MaTepHuaia, OCBOOOKAEHHOIO OT TapaHTHH B COOTBETCTBMH cO cTaThel 35 b)
CornamieHust 0 TapaHTHsIX, HO €lle HE HaXOMALIErocss B OKOHYATeJIbHOH (opme
Il HESIAEPHOT0 MCIOJIb30BAaHMs, B KOJIMYECTBAX, IIPEBBIIIAIOIINX YKa3aHHbIC B
cratee 36 Cornamenus o rapantusx. llpemocraBieHue 5ToH MHPOpPMAIMH HE
TpeOyeT BeJeHHs TOAPOOHOTO yueTa IepHOro MaTepuaa.

MudopManiio 0OTHOCUTEITFHO MECTa HAaXOXKIACHUS WM JaJIbHEHIeH oO0paboTKH OTX010B
CpPEeIHETO0  WIM  BBICOKOTO  YPOBHS  aKTHUBHOCTH,  COJACPXKANIMX  IUTYTOHHIA,
BBICOKOOOOTAIIICHHBI ypaH WM ypaH-233, B OTHONICHWH KOTOPBIX TNPUMEHEHUE
rapaHTHi OBUTIO TPEKPAIIEHO B COOTBETCTBUHU cO cTarhel 11 CormameHns o rapaHTHSX.
Jns menm maHHOTO TyHKTa "mampHe#mmas oOpaboTka"' HE BKIIOYACT TEPEYHAKOBKY
OTXOJIOB WM WX JalibHEHIIee KOHIUIIMOHUPOBAHKWE, HE MPeyCMaTPHUBAIOIIEe
pa3IeNeHus IIEMEHTOB, JIIS XPAHEeHUS UK 3aXOPOHCHHUS.

Crnenyronyro  MHQOpPMAIMIO OTHOCHTEIHHO  COTJIACOBAHHOTO  OOOpYyNOBaHHS U
HEesIEpHOro MaTepuana, nepeurncieHusix B [Ipunoxenun 11:

a) MO0 KaXZOW OKCHOpTHOW mocTtaBke u3 Hamubum Takoro o0opynoBaHUS H
MaTepuania: WACHTU(QHUKALUS, KOJUYECTBO, MECTO  IMPEAIOoIaraeMoro



HCIIOJIB30BaHUA B TOCYyHapCTBC-IIONYyYaATE]I€ M JaTa HWJIHM B COOTBETCTBYIOIHX
ClIydadaXx oXXuaacmas gara 3KCHOpTHOI>'I IIOCTaBKH,

b) 1O KOHKpeTHOMY 3ampocy ATEHTCTBa, TMOATBepXkIAecHHEe HammOueit kak
MMIIOPTUPYIOIIUM TOCYAapCTBOM HWH(GOPMAIUK, TPEAOCTABICHHOW ATEHTCTBY
JIPYTUM TOCYJapCTBOM B OTHOIICHHH OJKCIIOPTA TAaKOTO OOOPYJOBaHUS WU
Martepuana Ha HamuOuro.

X) OO0mue mMIaHpl Ha MPEACTOSIIUN JECITUICTHUH IEPUOJl, UMCIOIIUE OTHOIICHHE K
Pa3BUTHUIO SAJACPHOTO TOIUIMBHOIO MHKJIA (BK/IIOYAs IUTAHUPYEMbIC OTHOCSIIHECS K
SICPHOMY TOIUTMBHOMY ITUKJIY Hay4YHO-HCCJICIOBATEIBLCKUE M OMBITHO-KOHCTPYKTOPCKHE
paboThI), KOTJ]a OHU YTBEPXKIECHBI COOTBETCTBYIONIUMH KOMIICTEHTHBIMU OpTaHAMH Ha
Hamuouu.

Hamubust mpuiaraetr Bce pasyMHBIC YCHIIHSA, C TEM YTOOBI TMPEIOCTABUTH ATEHTCTBY
CIIeTYFOIYI0 MH(DOPMAIIHIO:

1) obmee ommcanvie W WHOOPMAIIMIO, YKA3hIBAIONIYI0 MECTO MPOBEACHUS OTHOCSIIHUXCS K
SJICPHOMY TOIUTUBHOMY ITUKITY HAYYHO-HUCCIIEIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX
paboT, HEe CBS3aHHBIX C SJICPHBIM MaTEPHUAIOM, KOTOPbIE KOHKPETHO OTHOCATCS K
oborarieHnto, epepadoTKe AISPHOTO TOILINBA MIIM K 00pabOTKE OTXOMIOB CPETHETO HIIH
BBICOKOT'O YPOBHS aKTHBHOCTH, COJIEPKAIUX TUTYyTOHHI, BEICOKOOOOTAIECHHBIN ypaH WITH
ypaH-233, ocymiecTBiseMbIX Tae-11u00 Ha HamuOum, HO KOTOphIe HE (PMHAHCHPYIOTCS,
HE TOJYYHIIM KOHKPETHOTO pa3pellieHus WIH He KOHTpoiupyroTcs HamuOued wim He
OCYIIECTBIAIOTCS OT MeHH HamuOuu. J[s mienw manHoro myHKTa "o0paboTka' 0TX0I0B
CPEITHETO WJIU BBICOKOTO YPOBHS aKTUBHOCTH HE BKIIFOUACT MEPEYNAKOBKY OTXOJOB WIIH
WX KOHJIUIIMOHUPOBAaHUE, HE MpPEIyCMAaTPHUBAIOIIEE pAa3/CiACHUS 3JCMECHTOB, IS
XpaHEeHHUs WITH 3aXOPOHCHUSI.

i) olmmiee omucaHWe JCATEIBHOCTH M CBEACHUS O JHUIC WIM  OpraHH3aIlHH,
OCYIIECTBISIOMINX TaKyl0 HESATEIBHOCTE B OIpPEIEICHHBIX ATEHTCTBOM MeCTax
HAXOXKAEHUS 3a IMpelelaMH IUIOMIaAKH, KOTOPHIE, 10 MHEHHIO ATEHTCTBA, MOTJIH OBI
(hYHKIIMOHATBHO OBITH CBSI3aHBI C JCATENILHOCTRIO HA 3TOH TUTomanke. IIpemocraBieHue
TakoW WH(OPMAIMK SBJSIETCS MPEIMETOM KOHKpETHOro 3ampoca ArentctBa. Owna
TPEOCTABISETCSA B KOHCYJIBTAIIMK ¢ ATEHTCTBOM M CBOEBPEMEHHO.

ITo 3ampocy ArentctBa HamuOus naeT yTOYHEHUS WM Pa3bsICHEHUs 000N WH(pOpMAIuH,
MPEJIOCTABIEHHONW B COOTBETCTBUM C HACTOSIIECH CTaTbel, B TOM CTENEHU, B KOTOPOU 3TO UMEET
OTHOIIIEHHUE K IIeJTN TapaHTHH.

Cratpa 3

Hammbus mpemocraBnser AreHTcTBY B TedeHue 180 mHel Tmociie BCTYIUIGHHS B CHITY
Hacrosmiero [Iporokora maGOpMAIIHIO, 0 KOTOPOIH TOBOPUTCS B CTAaThe 2.a.1), iii), iv), V), Vi) a),
vii) ¥ X) U B cTaTbe 2.b.1).

HamuOus npepocrasisier AreHTCTBY 10 15 Masi Kaxzmoro roga oOHOBICHHYIO HH(POPMAIHUIO, O
KOTOpOH TOBOPUTCS B IIyHKTE a. BBIIIE, 32 IEPUOJ, OXBATHIBAIOUIMM MpPEIIIECTBYIOIINH
KaJICHTapHbId ToA. Ecim panee mpemocTaBieHHas WHPOpMANMs OcCTalach 0e3 M3MEHCHHWH,
HamuOus yBenomisier 06 3ToM.

Hamun6us npenocrasnser AreHTCTBY 10 15 Mast kaxzaoro rofa nHGOpMaIuo, OnpeieIeHHYI0 B
cTatbe 2.a.vi) b) u c), 3a mepruol, 0XBaTHIBAIOIINI MPEIIISCTBYIOMINN KalIeHIAPHBIN TOI.

HamuOust exekBapTalbHO MPENOCTABISAET ATEHTCTBY HWH(OPMAIMIO, ONpEACICHHYI0 B
crathe 2.a.iX) a). OTa mHpOpPMAITUS TPEIOCTABIACTCS B TCUCHUE MICCTUACCITH THEH IOCIe
OKOHYaHUSI KaXKJIOTO KBapTaia.



HamuOust mpemoctaBisier AreHTCTBY HH(OpMAaIMIO, ONpENesIeHHYI0 B cTarbe 2.a.viil), 3a
180 mue#t 10 OCYINECTBICHUS JaanbHeWmieli o0paboTku, W 1m0 15 Mmas kaxjgoro roxa
uHQopMaIrio 00 W3MEHEHUSX MECT HaxOXICHHWS 32 TEpHOJA, OXBaTHIBAIOIINN
MPEIECTBYIONINI KaJleHIapHbIH TO/I.

HamuOust 1 ATEHTCTBO JOTOBapUBAIOTCS O BPEMEHH M YacTOTE MPEAOCTABICHUS WH()OpMAIIUY,
OTIpeIeTICHHOM B cTaThe 2.a.1i).

HamubOust mpemoctaBisieT ATEHTCTBY HH(OPMAIIMIO, ONPEACICHHYI0 B CTaThe 2.a.ix) b), B
TEUYCHHE MICCTUACCATH JHEH TOCIIe MOCTYIUICHUS 3ampoca OT ATEHTCTBA.
JOMOJHUTEJIBHBINA JOCTYIT
Cratbs 4

HI/I)KCCIICZ[yIOH_Iee MNPUMCHSCTCA B CBA3U C OCYHICCTBJICHHUCM JOIOJHUTCIBHOTO AOCTyIa B

COOTBETCTBHUH CO CTaTheul 5 HaACTOALICTO HpOTOKOJ’Ia:

a.

ATEHTCTBO HE CTABUT II€JIM MEXaHUCTUYECCKH MU CUCTEMAaTHICCKHU IIPOBEPATH I/IH(bOpMaI_II/IIO, o
KOT0p0f/’1 TOBOPUTCA B CTAThHC 2, OJHAKO ATEHTCTBO UMEET OOCTYII K

1) T000My MECTy HaXOXKJICHHS, O KOTOPOM TOBOPHTCA B CTaThe 5.a.1) WM 1i), Ha
BEIOOPOYHOI OCHOBE C IIEIIBI0 00ECIICUCHUST YBEPEHHOCTH B OTCYTCTBHH HE3asIBICHHBIX
SIIEPHOTO MaTepualia U IeATeIIbHOCTH;

ii)  mo0OMYy MECTy HaXOXIEHHS, O KOTOPOM TOBOPUTCS B CTaThe 5.b. win c., B IEsIX
pelIeHUsT BOMPOCA, CBSI3aHHOTO C TPABWIBHOCTBIO M TOJHOTOW WH(pOpMAIUH,
NPEJOCTABIICHHOW B COOTBETCTBHM CO CTaThe 2 WM B NENAX YCTPaHEHHUS
HECOOTBETCTBHS, CBA3aHHOTO C ATOH HH(pOpMaIneH;

1ii)  TFO0OMY MECTy HaXOXACHHs, O KOTOPOM TOBOPHTCS B CTaThe 5.a.iii) B TOH CTEICHH, B
KOTOpOH dTO HEOOXOmMMO ATEHTCTBY IJIs TOATBEPKICHUS I IIeJel TapaHTHd
3asiBiieHUs HamMuOuu o cTaryce yCTaHOBKM WIIM MECTa HaXOXKJECHHUS BHE YCTaHOBOK, TJIC
paHee OOBIYHO MCITONB30BANICA SASPHBIN MaTepral, Kak CHATBIX C OKCILTyaTallHH.

i) 3a WCKIIOYEHHEM CIydaeB, YKa3aHHBIX B IYyHKTE ii) HWKE, ATCHTCTBO HAaIlpaBiseT
HamuOun npensaputenbHoe yBeJOMIIEHHE O JOCTYIIE 1O KpaitHel Mepe 3a 24 Jaca;

i) B OTHOIIICHWHU JIOCTyIa K JIIOOOMY MECTy Ha IUIONIAJIKe, KOTOPHIN 3ampaiimBacTcs B
COUCTAHWH C TMIOCCHICHUSIMH JUIsl TPOBEPKH WHMOPMAIUM O KOHCTPYKIUM WU C
MHCIEKUMSIMM IS CIHEIHaJbHBIX IeJdeid MIM OOBIYHBIMH HMHCIEKIMSIMH Ha DSTOH
IJIOMAKe, CPOK IIPEIBAPUTEIHLHOTO YBEIOMJICHHUS, €CIM ATEHTCTBO oOOpamaeTcs ¢
3ampocoM 00 3TOM, COCTaBIISET, IO KpalfHe# Mepe, /1Ba Yaca, OJIHAKO B UCKIFOYUTEIBHBIX
00CTOSATETBCTBAX, MOXKET COCTABUTL MEHEE JIBYX YaCOB.

IIpenBaputenbHOe YBEIOMIICHHE HAIpPABISIETCS B MHUCBMEHHOM BHUIE M B HEM KOHKPETHO
YKa3bIBAIOTCS TIPUYUHBI JOCTYNAa U JCATEIBHOCTh, KOTOpAs JOKHA OBITh OCYIISCTBJICHA BO
BpeMsl TaKOTO JIOCTYyTIA.

B ciydae Bompoca WM HECOOTBETCTBUS ATEHTCTBO MpeocTaBisiecT HamuOuu BO3MOXHOCTH
JIaTh Pa3bsICHEHWE W CIIOCOOCTBOBATH PEIICHHIO 3TOTO BOMPOCA WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXHOCTb OYAET MPEJOCTABIATHCSA 10 HAMpaBlICHHS 3arpoca O
JIOCTYTIC, €CM TOJBKO ATEHTCTBO HE COYTET, YTO 3aJep)KKa B MPEJOCTABICHUU MOCTYIA,
BO3MOXXHO, HAHECET yIepO IeH, ¢ KOTOPOW 3ampalinBaeTcs 3TOT JOCTyN. B mrobom ciydae
ATEHTCTBO He JieTlaeT KaKuX-JIM0O BHIBOJIOB B OTHOIIICHUH BOIIPOCA MM HECOOTBETCTBUS JI0 TEX
nop, moka Hamubuu He OyaeT nmpenocTaBieHa Takas BO3MOKHOCTb.



Ecmun ¢ HamuOueli He MOCTUTHYTO WHOW JOTOBOPEHHOCTH, OCTYI OCYIIECTBIISETCS TOJNHKO B
TEeUCHUE OOBIYHOTO PabOIero IHS.

Hamubus wumeer mpaBoO Ha COHNPOBOXKIACHUC HHCIICKTOPOB AreHTCTBA BO BpeMsAa [OCTyla
peaACTAaBUTCIIAMUA Hamu6un Impu yCJIOBHHM, UYTO OTO HEC 3aICPKUBACT BBIIIOJIHCHUEC
HWHCIICKTOpAaMU CBOUX (byHKI_II/Iﬁ HJIN UHBIM o6pa30M HC NPCIATCTBYCT OTOMY.

Cratps 5
HamuOus npenocraBnsieT ATeHTCTBY JOCTYI K:
1) M000My MECTY Ha TUIOIIAIKE;

1)  mro0oMy MeCTy HaxOXICHHWs, ompeneiacHHoMy HamuOueii B COOTBETCTBHH CO
craTheit 2.a.v)-viii);

1ii) 000 CHATOW C DKCIUTyaTalldd YCTAHOBKE WM CHATOMY C JKCIUTyaTalldd MECTY
HAXOX]ICHUS BHE YCTAHOBOK, I7Ie paHee 00BIYHO MCIIOIB30BAJICS SACPHBIA MaTepHAll.

MO0OMY MECTy HaXOXKICHHWs, ompenelcHHOMYy HamuOuei B COOTBETCTBHHM CO CTaThei 2.a.i),
cTaThei 2.a.1v), cratbeil 2.a.1X) b) wiau cratheit 2.b., MOMHMO TE€X, O KOTOPBIX T'OBOPHTCS B
MHKTE a. 1) BBIIIE, MIPH YCJIOBUH, 4TO, ec’ar HamuOusi He MMeeT BO3MOXKHOCTH INPEIOCTABHUTH
Takol goctym, Hamubus mnpunaraer Bce pasyMHBIE YCHIHS JUIsl HE3aMEMIUTEILHOTO
YIOBJIETBOPEHHUS TPeOOBaHN ATEHTCTBA C TOMOIIBIO WHBIX CPEACTB.

T000MY MECTy HaXOXKIEHHS, ONpPelIeIeHHOMY ATEHTCTBOM, IIOMHUMO TeX MECT HaXOXXICHHS, O
KOTOPBIX TOBOPUTCSI B MYHKTax a. M b. BBINIE, B IENAX O0TOOpa Mpod OKpyKarolield cpelsl B
KOHKPETHOM MECTE HAXOXJICHUS TPHU yCIOBHH, YTO, eciii HaMuOusi He MMeeT BO3MOXKHOCTH
MpeIOCTaBUTh TakoW JocTyn, HammOusi mnpuimaraeT Bce pa3yMHble YCHIUSA IS
HE3aMeJINTENIFHOTO  YJOBIETBOPEHHUST TpeOOBaHWI ATEHTCTBA B MPWISKAININX MecTax
HAXOKJCHUS WIH C TOMOILBIO UHBIX CPEJCTB.

Cratpdg 6
IIpu ocymiecTBieHUH CTaTb 5 ATEHTCTBO MOKET BBITIOJHSATE CICAYIOLIUE BUIBI ACSTEIBHOCTH:

B oTHOmIeHNH HOCTymma B COOTBETCTBHU CO CTaThel 5.a.1) WM iii): BU3yalbHOE HAOIIOACHHE,
0oTOOp TIPOO OKPYIKAIOMICH CPEIbI; HMCIIOIH30BAHNE YCTPOUCTB IS OOHAPYKEHUS W U3MEPEHUS
paauanyy; ornedaThIBAaHUE M MPUMEHEHHE OPYTUX HACHTHU(UIHUPYIOUIMX W YKa3bIBAIOIIUX Ha
BMEILATENLCTBO YCTPOUCTB, OMPEACICHHBIX B J[OMOMHUTENBHBIX MOJNIOKEHHUAX; U IPUMEHEHUE
Ipyrux OOBEKTUBHBIX Mep, TEXHHYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa MOATBEp)KIEHA H
UCIIOJIb30BaHUE KOTOPHIX ObUIO corjacoBano CoOBETOM yHpaBiAOLMX (B JalbHEHIIEM
umenyeMbiM "CoBeToM") B TIOCIIE KOHCYIbTalUi MeXay AreHTcTBOM 1 HamuOuei.

B oTHomIeHuN H0oCTyNa B COOTBETCTBUU CO CTaThel S.a.il): BH3yalbHOE HAOMIOACHUE; TIOACYET
YUETHBIX €AMHHIl SAJEpHOIO MaTepuana; Hepaspyllarollue HU3MEepeHus U oTOop Ipoo;
UCIIOJIb30BaHUE YCTPOMCTB Al OOHAPYKEHUS M H3MEPEHUS! pajHallii; W3yYeHHE YYETHBIX
JOKYMEHTOB, KacaroIIUXCsl KOJMYECTBA, IPOUCXOKICHUS M Pa3MEUICHUs] MaTepuana; oToop
npo0 OKpyXarolleld cpefbl; W IPUMEHEHHE JAPYIHX OOBEKTUBHBIX MeEp, TEXHUYEcKas
OCYILIECTBUMOCTb KOTOPBIX Obli1a MOATBEPKACHA M UCIIOIb30BaHUE KOTOPHIX OBLJIO COINIACOBAHO
CoBeToM U mociie KOHCYIbTalui MeKAy AreHTcTBOM 1 HamuOuei.

B oTHOIMEHNN AOCTYIIAa B COOTBETCTBUU CO CTaThel 5.b.: BU3yallbHOE HAOIIIO/ICHNE; OTOOP MPOo
OKpY’KaroIel cpenbl; UCTIOIh30BAHUE YCTPOMCTB AJIsi OOHAPYXKEHHSI M M3MEPEHHS paHallvi;
M3yYeHUE KaCaIOUINXCs TapaHTHH MMPOU3BOJCTBEHHBIX U OTTPY30YHBIX YUETHBIX JOKYMEHTOB; H
MPUMEHEHUE JPYTUX OOBEKTUBHBIX MeEp, TEXHHYECKAs OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOJITBEPIKICHA U UCTIOIh30BaHNE KOTOPBIX OBIIO cortacoBaHO COBETOM M TOCIIE KOHCYIbTAIUN
MeXIy AreHTCTBOM 1 HammOnei.

B oTHOmIEHNH JOCTyIa B COOTBETCTBHH CO CTaThel 5.C.: 0TOOP Mpobd OKpyKaromiei Cpeasl U B
cilyyae, €Clii Pe3yJIbTaThl HE MO3BOJIAIOT PELIUTh BOMPOC WM YCTPAHUTh HECOOTBETCTBUE B
MECT€ HaxOXJEHHUS, OIpeJeIeHHOM ATE€HTCTBOM B COOTBETCTBUM CO CTaTbeil S.c.,



UCTIOJB30BAaHUE B 3TOM MECTE€ HAXOXJICHUS BU3YAIBHOTO HAOIOJACHUS, YCTPOWCTB IS
OoOHapyXCHHUS U U3MEPCHHS pajJHallii ¥ MPUMEHEHHE M0 COTJIACOBaHUIO0 Mexay HamubOueit u
ATEHTCTBOM JIpYTHX OOBEKTHBHBIX MeED.

Cratbs 7

a. ITo mpockbe Hamubun ArentctBo u HamuOust oroBaprBaloTCs B OTHOIICHUU PETYIUPYEMOTO
JIOCTyla B paMmKax Hacrosmero I[IpoTokoma ¢ UENbH MPEJOTBPAIICHUS PACKPBITHS
YYBCTBHUTEILHOW C TOYKH 3PEHUS SACPHOTO PaCIpOCTpaHEHUs] WH(POPMAIMH, BBIMOJHCHHS
TpeOOBaHMi 0E30MACHOCTH WM (PU3UUECKOH 3aIlUThl MM C IEIbI0 OOECICUCHHUS 3aIlHUThI
HAXOJSIIEHCS B YaCTHOH COOCTBEHHOCTH WJIM KOMMEPYECKH UyBCTBHTEIBHOH WH(MOpPMAIUH.
Takue JOrOBOPEHHOCTH HE TPEISITCTBYIOT ATEHTCTBY OCYIICCTBISATH JCATEIBHOCTh, KOTOpAs
SBISICTCSL HEOOXOMUMOHN Jiisi  o0ecriedeHus] yOCeTUTEIbHON YBEpPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SIEPHOTO MaTepuaia U IEATEIBHOCTH B COOTBETCTBYIOIIEM MECTE HaXOXKJICHUS,
BKITIOUAs PeIIeHUE JIFO0OT0 BOMPOCA, OTHOCSIIETOCs K MPAaBUIBLHOCTH U MOJIHOTE WH(OpMAITUH,
0 KOTOpOW TOBOPHUTCS B CTaThe 2, WIH YCTPAaHEHHE HECOOTBETCTBHS, OTHOCSIIETOCS K JTOH
UHPOPMALIUH.

b. Hamubust mMoxxer mpu mnpegoctaBieHMH HH(pOpManuu, O KOTOPOW TOBOPHUTCS B CTaThe 2,
MH(OOPMHUPOBATE ATEHTCTBO O MECTAax Ha IUIOIMIAJKE WIM B MECTe HAaXOXKACHHS, Ha KOTOPBIX
MOXET IPUMEHSATECS PEryIUPYEMblil TOCTYII.

c. Jlo BCTYIUICHUS B CHITY JTFOOBIX HEOOXOJHMMBIX J[OMOHUTENBHBIX MON0KeHnH HaMubus MoxeT
MPUOETHYTH K PETyINPOBAaHUIO JOCTYIIA B COOTBETCTBUH C MOJIOKEHUSMU ITYHKTA a. BBIIIIE.

Cratbs 8

Huuro B Hactosimem Ilporokone He mpemarcTByeT HamuOuum mpenoctaBisiTe ATEHTCTBY
JIOCTYN K MECTaM HaxXxO)KJIEHHUsS B JOIMOJHEHHE K TEM, O KOTOPBIX FOBOPHUTCSA B CTaThsX 5 U 9, Ui
IPOCUTh ATEHTCTBO O NPOBEAECHUM JAEATEIBHOCTH 110 IPOBEPKE B KOHKPETHOM MECTE HAXOXKICHHUS.
ATEHTCTBO HE3aME[UIMTENIbHO IpUjlaraeT BCE€ pa3yMHbIE YCHJIMs AJsl OCYLIECTBICHUS JEHCTBUHM B
COOTBETCTBHH C TaKOW MPOCHOOH.

Cratbs 9

Hammubus npegoctaBiseT ATEHTCTBY JOCTYI K MECTaM HaXOXICHHS, ONPEACICHHBIM ATEHTCTBOM IS
otOopa npo0 OKpyKarolieil cpebl Ha OOIIMPHON TEPPUTOPUH, TIPU YCIOBUH, uTO eciu HamuOus He
UMEET BO3MOXHOCTH IPEIOCTABUTh TAKOW JoCTytl, To HamMuOus mpuiiaraet BCce pa3yMHbBIC YCHITHS JIS
YAOBIETBOPCHHS TpeOOBaHWH ATEHTCTBA B albTEPHATHBHBIX MECTax HaXOXACHWs. ATEHTCTBO HE
3ampanmBaeT TakoW JOCTYI JO TE€X IOp, MOKa OTOOp Mpo0 OKpYXKAIoIIeH Cpensl Ha OOIIMPHON
TEPPUTOPUH U TPOIICTyPHBIC MEPHI IJIS €ro MPOBEACHUs He 0100peHbl COBETOM M HE TPOBEACHEI
KOHCYJIbTAIINHM MEXKITy ATeHTCTBOM B Hamubwneid.

Cratba 10
ArentctBo uH(popmupyeT Hamuobuto o:

a. HCHTCHBHOCTI/I, OCYIHeCTBHeHHOﬁ B paMKax HaCTOAMIECTO HpOTOKOHa, BKJIIO4as ACATCIBbHOCTD B
OTHOIIECHUH JTFOOBIX BOIIPOCOB HUJIN HCCOOTBCTCTBHﬁ, KOTOPBIC ATEHTCTBO JOBCJIO 10 CBCACHUA
HaMI/I6I/II/I, B Ipcaciiax MCEeCTUACCATH ,Z[Hef/’l IOCJIC OCYHICCTBJICHUSA ATEHTCTBOM 3TOH
JACATCIIBHOCTH.

b. PesynpraTtax A€ATENHHOCTH B OTHOIIEHHH JIIOOBIX BOIPOCOB HMJIM HECOOTBETCTBHH, KOTOpHIE
ATEHTCTBO JIOBENO A0 cBefeHUS HamuOuu, mo BO3MOXKHOCTH CKOpee, HO B JIIOOOM CIllydae B
TEUCHUE TPUILATU JHEH MOCIIE MONTyYeHUs] ATEHTCTBOM 3THUX PE3yJbTaTOB.



c. BriBomax, KOTOphIE OHO CIEJai0 B pe3yJbTaTeé CBOEH NEATCTLHOCTH B COOTBETCTBUH C
HacrosmmM [IpoTokosoMm. Takwe BBIBOIBI MTPEIOCTABIISIOTCS €KETOTHO.

HA3BHAYEHMUE HHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanbHbIit qupekTop yBemomisier HammOuio 06 yrBepkaeHun CoBETOM JFOOOTO
JIOJKHOCTHOTO JIUIa ATEHTCTBAa B Ka4eCTBE MHCIIEKTOpa 1Mo rapaHTusM. Eciaun HamuOus
HE M3BEIaeT [eHepanbHOTO NUPEKTOpPa O CBOEM OTKJIIOHEHHHM TaKOTO JOKHOCTHOTO
JWIa Kak WHcrekropa s HamuOum B TeueHHWE TpEX MECSIEB TOCHE TONydeHUs
yBenomiieHuss 00 yrBepxkaeHuH COBETOM, HHCIIEKTOP, O KOTOPOM TaKuUM 00pazoM
yBenomiieHa HamuOusi, cunTaetcs Ha3HaYeHHBIM Ha HamuOuto;

i)  I'eHepalbHBIN OTUPEKTOpP, ACHCTBYS B OTBET Ha Npock0y HamMubum nim mo coOcTBEHHON
WHUIMATHBE, He3aMeInuTenbHo wuHGopMupyer HammbOuio 00 OT3bIBE Ha3HAYCHUS
T000r0 JOIKHOCTHOTO JIMLA B KauyecTBe MHCHEKTopa At HamuOum.

b. YBenoMieHne, 0 KOTOPOM TOBOPUTCS B ITyHKTE a. BBIIIE, CYUTACTCS MOy4eHHbIM HamuOueit
yepe3 ceMb IHEW TOCiIe JaThl HampaBieHHs ATEHTCTBOM Takoro yBeaomueHuss HamuOwm
3aKa3HOW KOPPECIIOHIEHIIUECH.

BU3bI
Cratps 12

HamubOust B TedeHWMe OXHOTO Mecslla IIOCNIe TIONYyYeHHs 3ampoca 00 3TOM B cCiydae
HEOOXOOUMOCTH NPEAOCTABISIET YKa3aHHOMY B TakOM 3alpoce Ha3HAYCHHOMY WHCIEKTOPY
COOTBETCTBYIOIIYI0O MHOTOKPAaTHYIO BBE3JHYIO/BBIC3OHYI0 W/WIM TPAaH3UTHYIO BH3bI, KOTOpHIE
TpeOyroTcst ansi obOecredeHus] WHCIEKTOPY BO3MOXKHOCTH Bbe3/la W TpeObIBaHWS HAa TEPPUTOPUHU
HamuOun B mensx BbimosnHeHHs1 ero/ee ¢yHKuuil. JltoOble 3ampolieHHBbIE BU3BI ACHCTBUTEIBLHBI B
Te4YeHHEe HE MEHEEe OIHOTrO rojila U B cllydyae HEOOXOAMMOCTH BO30OHOBIISIIOTCS B TEUCHHE MEPHOAA
Ha3HA4YeHHs WHCTIeKTopa Ha HammOwuto.

JOITOJIHUTEJIBHBIE ITOJOXKEHUA
Cratbs 13

a. B tex cmydasx, korna HamuOus mim ATEHTCTBO yKa3bIBalOT HA HEOOXOIMMOCTD OINPEICIIUTD B
JIOTIOTHUTENBHBIX TOJIOKCHISIX, KaKUM 00pa3oM CJemyeT MPUMEHSITh MEphl, M3JI0KCHHEIC B
HactosiiieM [Iporokone, HamuOus m ATreHTCTBO COTJIACOBBIBAIOT Takue JlOMONHUTEILHBIC
MOJIOKEHUS B TEUCHHE JICBIHOCTA JHEH MOCie BCTYIUICHHUS B CHILy HacTosiero [IpoTokona wiu,
B TeX CIIy4asX, KOrJa yKa3aHHe Ha HEOOXOAMMOCTh TakuX JIOMONHHUTENBHBIX MOJOKCHHUN
JlaeTcsl mocje BCTYIUICHMsI B cuily Hacrtosimiero [Iporokona, - B TeueHHe AEBSHOCTA AHEH mocie
JIaThl TAKOTO yKa3aHUSI.

b. Jlo BCTyIIeHUS B CHITY JTIOOBIX HEOOXOIUMBIX JIOTIOTHUTENBHBIX MTOIOKEHUN ATEHTCTBO HMEET
npaBo MPUMEHSITH MEPBI, H3JI0KEHHBIE B HacTosIIeM [IpoTokoe.



CUCTEMBI CBA3U4
Cratbsa 14

Hammbuss maer paspemieHne ATEHTCTBY CBOOOJHO MCIONB30BATh IS CIY)KEOHBIX IIeNIeH
CHUCTEMBI CBSI3M MEXAy WHCIekTopamMu AreHtctBa Ha Hamubmm wu LleHTpamsHBIMU
YUpEeKISHUIMI ATEHTCTBA W/Wiu PernoHansHbIMu OIOPO, BKITIOYAs Tiepeadyy B HEABTOHOMHOM
WIH aBTOHOMHOM peXHuMe HWH(OpMAaIWU, TOCTYMAIONIe OT YCTPOHCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B LIEJISIX COXPAHCHHS W/WITH HAOIIOACHUS HITM U3MEPEHUS, U 00eCIIeUnBaeT 3alllUTy
TaKOH CBsA3W. ATCHTCTBO TOCJE KOHCynbTalmii ¢ HamMuOwueidr mMeeT mpaBO HUCHOIH30BAThH
YCTaHOBJICHHBIC Ha MEXIyHAPOJTHOM YPOBHE CHCTEMBI MIPSIMOH CBSI3W, BKJIIOYAs CITyTHUKOBBIC
CHCTEMBI W JpyTHe BUIBI JallbHEH CBSI3M, HE HCHOIb3yeMbie Ha Hammbuu. Ilo mpocnbe
HamuOum wnm AreHTCTBA TOJAPOOHOCTH, KAacaloNIMeCs OCYIICCTBICHHS ATOr0 MYHKTa B
OTHOIIICHWW Tiepeflaud B HEAaBTOHOMHOM WJIM aBTOHOMHOM pe&XuMe WH(GOpMAIuH,
MOCTYTAIOIIEH OT YCTAHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXPaHEHUs W/WIH HaOIOICHUS
WJIA U3MEPEHHUS, OTIPEIEIISIOTCS B J|OTIOTHNUTENbHBIX MTOTOKEHHSIX.

[Ipu ycTaHOBNIEHUHU CBSI3U U Mepepayde HHOOPMAIUHU, KaK 3TO MPEIyCMAaTPUBACTCS B IYHKTE a.
BBIIIE, HAAJEKANMM O00pa3oM Yy4YUTHIBAeTCS HEOOXOAWMOCTb OOECIeYeHHs 3alluThI
UHQOPMAITUH, SBISIONICHCS O0OBEKTOM COOCTBEHHOCTH, WM KOMMEPYECKH YYBCTBUTEIHLHON
uHbOpMAIMK WM TOW HMH(POpPMANMKM O KOHCTPYKIWH, KOTOpyro HamuOwusi cumraer ocobo
YyBCTBUTECIHHOM.

3AIIIUTA KOH(I)I/II[EHHI/IAJILHOﬁ HH®OOPMALINN
Cratbs 15
ATEHTCTBO MOJIJICPKUBACT CTPOTHI pexuM obecriedeHUs dPEKTUBHOM 3aIIUTHI OT PACKPBITH
KOMMEPYECKUX, TEXHOJOTHICCKUX W TIPOMBITIUICHHBIX CEKPETOB M APYTroi KOH(MUICHITHATHHON
uHGOPMAIUH, KOTOPbIE CTAHOBSATCS €My W3BECTHBIMHU, BKIIIOUAs TaKyl0 MH(POPMALIHIO, KOTOpas

CTaHOBUTCS MU3BECTHOU AFCHTCTBy B XOJ€ OCYHICCTBJICHHUS HACTOAIICTO HpOTOKOJ'Ia.

PC)KI/IM, 0 KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJIOXKCHUA,
OTHOCANIHUECA K:

1) OOIIMM MPHUHIUIIAM U CBSI3aHHBIM C HUIMH MEpaM IO 00paIIeHUI0 ¢ KOHPHUICHINAIEHON
uHQOpMaIeH;

il)  yCIOBHsM HaiiMa mepcoHala, KacaroInuMCsl 3alIUThl KOHQUACHINATBLHON HH(POPMaLIUH;

1ii) TpomemypaM B CiIydasX  HapymieHWH  WIM  TpeArnojaraeMbIX — HapyIieHUH
KOHGUACHIIUATBHOCTH.

Pexxum, 0 KOTOpOM TOBOpPUTCA B IIYHKTE a. BBIIIE, YTBEPXKIAETCS U MEPUOANYECKH
paccmatpuBaeTcst COBETOM.

INPHJIOKEHUSA

Cratba 16

IIpunoxkenns K HacTosmeMy IIpoTOKoNy SBISIOTCS €r0 HEOTheMJIEMOM dYacThio.  3a
UCKJIIOYEHHEM Iienell BHeceHMs mnonpaBok B Ilpunokenus, tepmuH "lIpoTokon", kak oOH
yrmoTpeOsieTcsl B HACTOSILEM JOKYMeHTe, o3HauyaeT [Iporokon u [Ipunoxenus, BMECTe B3STHIC.



B mepedens BUAOB AeATENHHOCTH, YKa3aHHBIX B llpunoxennu I, n nepeders obopynoBaHUs H
Marepuana, ykazaHHbIX B Ilpwmoxenuu II, CoBeTOM MOTYT BHOCHUTBCS TIONMPABKU TI0
pexomeHnanuu co3nanHoil CoBeToM pabodeli rpymmbl 3KCIEPTOB OTKPHITOrO cocTaBa. JlroOas
TaKas IoMpaBKa BCTYIAET B CUIIY Yepe3 UeThIpe Mecdlia rmocie ee npuHsaTHs CoBETOM.

BCTYIUIEHHUE B CWLJ1Y

Cratbsa 17

Hacrosimuit [IpoTokon BCTymaeT B CHIIy B JIeHb, KOTJIa ATEHTCTBO IMONYyYUT OT HamuOum
MUCBMEHHOE YBEIOMJICHHE O TOM, YTO 3aKOHOJATEIbHbIC U/UIIM KOHCTUTYIIMOHHBIC TPEOOBAaHMUS
Hamubun, HeoOxomuMbIe 1S BCTYIUICHUS B CHITY, BEITIOJTHCHEI.

Hamu6us moxeT B 11000¢€ BpEMs 10 TOro, Kak HaCTOHIJ_II/Iﬁ HpOTOKOJ'I BCTYIIUT B CUITY, 3a4BUTD,
YTO OHa 6y;[eT MNPUMCHATH HaCTOHH_II/Iﬁ HpOTOKOJ'I Ha BpeMeHHOﬁ OCHOBC€.

['eHepabHBIH TUPEKTOP HE3aMEITUTENFHO HHPOPMHPYET BCE TOCYIApCTBA - WICHBI ATCHTCTBA
0 JF000M 3asiBIICHUU O MPHMEHEHUH HacTosmiero [IpoTokona Ha BPEeMEHHOW OCHOBE U O €ro
BCTYIUICHUH B CUTTY.

OIIPEAEJIEHUSA

Cratbs 18
Jns ueneit Hacrogiero ITporokona:

OtHocsumecs K sACpHOMY TOIUIMBHOMY IIMKJY HAy4YHO-HCCIIEJAOBATEIbCKUE U OIBITHO-
KOHCTPYKTOPCKHE paboThl 03HAYAIOT AEATENLHOCTD, KOTOpas KOHKPETHO OTHOCUTCS K JIIOO0OMY
ACIeKTy pa3paboTKH MpoLecca UK CUCTEMBI JIF0OO0TO U3 CIIEAYIOLIETO:

- KOHBEPCHH SICPHOTO MaTepHana,
- oOorareHus sepHOTO MaTepraa,
- W3TOTOBJICHUS SJICPHOTO TOILIVBA,
- PEaKTopoB,

- KPUTHYIECKHUX COOPOK,

- nepepaboTKU SISPHOTO TOIUIHBA,

- 00paboTku (HE BKIIOYAs TEPECYNAaKOBKM WM KOHIWIIMOHUPOBAHHS, HE
MpeTyCMaTPHUBAIOIIETO Pa3/IeICHUS DIIEMEHTOB, ISl XpPaHSHHUS WA 3aXOPOHEHUS)
OTXOZOB CPEIHETO WM BBICOKOTO YPOBHS aKTHBHOCTH, COAEPKAILUX ILTYyTOHUH,
BBICOKOOOOTAIIEHHBIH ypaH Win ypan-233,

HO HE BKIIIOYAIOT JEATENLHOCTh, OTHOCSIIYIOCS K TEOPETUYCCKUM WM (DYHIaMEHTAILHBIM
HAyYHBIM HCCJICJIOBAHUSM WM K HAyYHO-HCCICIOBATEIILCKUM U OMBITHO-KOHCTPYKTOPCKUM
pabotaM 1O  TPOMBIIUICHHBIM  MPUMEHCHUSM  PaJUOHM30TONOB,  MEIAMIMHCKUM,
THUAPOJIOTHYECKUM U CEIbCKOXO3SICTBEHHBIM IMPUMEHEHUSIM, W3YYCHHIO TIOCIEIACTBUMA IS
3I0POBBS M OKPYIKAIOIIEH CPEIBI U TI0 YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO 00CTyKHBAaHUSI.

[lnomaska o3HA4YaeT TEPPUTOPHIO, TPAHUIBI KOTOPOH ompeneneHsl HamuOueir B
COOTBETCTBYIOIICH WH(POPMAMM O KOHCTPYKIMH YCTAaHOBKH, BKIIIOYash OCTAaHOBJICHHYIO
YCTaHOBKY, a TaK)kKe B COOTBETCTBYIOIIEH MHMOpMAIMK O MECTE HaXOXJICHHs BHE YCTaHOBOK,
r7ie OOBIYHO WCIIOJIB3YETCS SICPHBIA MaTepuall, BKIIOYAs 3aKPHITOE MECTO HAXOXKJCHHS BHE
YCTaHOBOK, TJie OOBIYHO HCHOJB30BAICA SACPHBIA Marephall (KOTOPhIE OTPaHHYHBAIOTCS
MeCTaMU HaXOXJICHHS, TJIe UMEIOTCS TOpsiYMe Kamepbl WM OCYIIECTBISUIACH JICATENLHOCTD,
CBSI3aHHAST C KOHBEPCHCH, oOOOTrameHueM, HW3TOTOBJICHHEM WM IEepepadOTKON TOILINBA).
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[Tnomanka BKITIOYAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTBIMU BBIIIC
YCTAaHOBKON WJIM MECTOM HAXOXJCHHS, C IEIbI0 MPEJOCTABICHUS MM HWCIOIb30BaHUI
CYIIECTBEHHBIX CPEICTB OOECIEUYCHHS, BKIIIOYAs: ropssaue KaMmepbl s 00paboTku
00JIy4eHHBIX MAaTepUallOB, HE COJEPKAIUX SICPHBIA MaTephal, YCTAaHOBKH JUIS OOpabOTKH,
XpaHEHUST W 3aXOPOHCHHUS OTXOOB; a TAaKXKe 3JaHusl, CBS3aHHBIC C COTJIACOBAHHOM
NeATEeITLHOCTHIO, OTIpeaesieHHoN Hamubuei B COOTBETCTBUH CO CTaThel 2.a.1v) BBIIIIE.

CHsATas ¢ DKCIIyaTallMd YCTAHOBKA WIJIM CHITOE C JKCILTyaTallMd MECTO HaXOXJICHHWS BHE
YCTaHOBOK O3HAYAKOT OOBEKT WJIM MECTO HAXOXJCHHS, Ha KOTOPBIX JIEMOHTUPOBAHBI WU
c/eNaHbl HEMPUTOAHBIMU K 3KCILTyaTaIl[il OCTABIINECS KOHCTPYKIIUU U 000PYIOBaHUE, BAXKHBIC
U1 ee(ero) WCIOIB30BaHUsA, TaK YTO OHA(OHO) HE HMCHONB3YETCSA ISl XpaHEHHS SIACPHOTO
MaTepuanta U He MOXKET Jajiee UCIOIb30BAThCS JUIsl OOPAIICHUsS C SJIEPHBIM MaTepHalioM, €ro
00pabOTKY WITN UCTIOJIB30BaHUS.

OcTraHoBIEHHAs YCTaHOBKA HIJIM 3aKPhITOC MECTO HAXOXICHUS BHE YCTAHOBOK O3HAYAIOT
O00BEKT WMIIH MECTO HaXO0XACHUA, OKCIUTyaTallusl KOTOPLIX IMPCKpAlICHA W U3 KOTOPBIX U3BAT
H,Z[epHI:IfI MaTcpualli, HO KOTOPLIC HC CHATHI C 3KCILTyaTalluu.

BricokooboramieHHblii ypaH O3Ha4aeT ypaH ¢ oOOramieHHeM Mo M30Tomy ypaH-235 20% wim
BBIIIIE.

Ot60p 1po0 OKpy’KaroImIeld cpeapl B KOHKPETHOM MECTE HaXOXKIEHHS O3HadaeT oTOop mpod
OKpyJKarolmel cpeapl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TIOYBBI, 3arps3HCHUIN) B
ompeeicHHOM ATEHTCTBOM MECTE HAaXOXJICHUS M HETMOCPEICTBCHHON OJM30CTH OT HETO C
IENBI0 COACHCTBUS ATEHTCTBY B ITOJATOTOBKE BHIBOJIOB 00 OTCYTCTBUM HE3aSBICHHBIX SICPHOTO
MaTepuana WK SJICPHOU JSSITETLHOCTH B 3TOM ONPEICICHHOM MECTE HaX 00K ICHHUSI.

Otr6op mpo0 OKpyKafoImed cpeAapl Ha OOIMMPHOW TEPPUTOPHUU O3HAYaeT OTOOp IMpod
OKpy’Karomel cpeapl (Hampumep, BO31yXa, BOJBI, PACTUTEIBHOCTH, TIOYBBI, 3arps3HCHUIN) B
pszie OmpeleNieHHbIX ATEHTCTBOM MECT HAaxXOXIEHHS C IIeTbI0 COJNEHCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asSBJICHHBIX SJICPHOTO MaTepualia WU SIACpHOU
JISSATEIIbHOCTH Ha OOIIUPHON TEPPUTOPHUH.

SlpepHbIl MaTepHall COTJIACHO OIPE/ICICHHUIO, JaHHOMY B cTaThe XX YcTaBa, 03HauaeT Jr000H
WCXOJHBIM MaTepHal WiIH Jt000H CHeNMalbHBIN PacHICIUIAIONMMICS MaTepuasl. | epMuH
"HCXOMHBIH MaTepuan" HE JOJDKEH TOJKOBATHCS KaK NMPHUMCEHSIONTUICS K pyIe WIH OTXOAaM
pynel.  Jlioboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH CO cTaThel XX VYcraBa
ATreHTCTBa TIOCTIE BCTYIUICHUS B CHIIy HACTOAIIETO [IpoTOKOIJIa, KOTOpOE pacIIUpseT CIUCOK
MaTEepUAIOB, CUYHUTAIONINXCS HCXOMHBIM MaTEPHAJIOM WM CIEHUATBHBIM PaCHICTUISIOIIMMCS
MaTepuaioM, BCTYHaeT B CHWJIy B COOTBETCTBHHM C HACTOANIMM [IpOTOKOIOM TOJBKO IOCIE
npunsatus HamuOueii.

YcTaHoBKa O3HAYAET:

1) peaKkTop, KPUTHYECKYI0 COOpKYy, 3aBOJ IO KOHBEPCHH, 3aBOJ II0 HW3TOTOBIICHUIO,
nepepabaThIBAIOIYI0 YCTAHOBKY, YCTAHOBKY JUIS Pa3lIElCHUS M30TOIOB WIH OTIEIBHOE
XPaHWIHIIE; WU

il)  mo0oe MecTo HaxOXAEHHs, TAe OOBIYHO HCIONB3yeTCsl SAOepHBIA MaTepuan B
KOJIMYECTBAX, IPEBBIMIAIONINX OJUH 3()()EKTHUBHBIN KHIOTPAMM.

MecTo HaxOKJIE€HHs BHE YCTAHOBOK O3HAyaeT JIIOOOM OOBEKT HIIM JII000€ MECTO HaXOXKIEHHUS,
KOTOpBIC HE SIBIIIOTCS YCTAHOBKOM, W TJe OOBIYHO HCIONB3YETCS SACPHBIA MaTepual B
KOJIMYECTBAX, PABHBIX OJJHOMY 3()(hEKTUBHOMY KUJIOTpaMMy WIIH MEHEE.
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COBEPIIEHO B Bene 22 mapra 2000 roza B IBYX 3K3eMIUIspax Ha aHTJIMIICKOM SI3BIKE.

3a PECITYBJIMKY HAMUWBUMA: 3a ME}KI[YHAPOI[HQE AT'EHTCTBO
1O ATOMHOU SHEPI'MU:

(noonuco) (noonucow)

XunbsHmkepna [1. Ameeke Moxamen Dasbapaneii

ITocon I'enepanbHbII AUPEKTOP
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IMTPHUJIOKEHUE I

I[NEPEYEHb BUJ1OB JJEATEJIBHOCTU, O KOTOPBIX 'OBOPUTCA B CTATEBE 2.a.1v)
HACTOAILEIO ITIPOTOKOJIA

1) H3rotosjieHre POTOPHBIX TPYO st HEHTPpUDYT Wik COOPKa ra30BbIX LEHTPUPYT.

Poropable TpyOb! At neHTpU(Yr 03Ha4Yal0T TOHKOCTEHHbIC LMIMHIPHI, OIMHCAaHUEe KOTOPHIX
npuBeaeHo B pazaene 5.1.1 b) [Ipunoxenus 11.

l'a3oBble MEHTPU(YTH 03HAYAIOT HEHTPU(YTH, OMHCAHHWE KOTOPHIX MPHUBEIECHO BO BBOJAHOM
3amMedannd K pazaeny 5.1 [pwroxenus 1.

i) Usroroenenne nnud¢y3noHHBIX OapbepoB.

Juddy3nonnsie Oapbepbl O3HAYAIOT TOHKHE IOPUCTBIC (DHUIBTPHI, OIMUCAHUE KOTOPHIX
npuBeeHo B pasnene 5.3.1 a) [Ipunoxenus 1.

iii) Uzroroenenue uim cOOpKa CUCTEM, HCTIONB3YIOIINX JTa3€Phl.

CucteMbl, HUCHOJB3YIOMIKME Ja3epbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIOIIUE TE€ MPEIMETHI,
OIMCaHKe KOTOPBIX NpuBeieHO B paznene 5.7 [Ipunoxenus I1.

v) Usroroenenne wim cOOpKa DIIEKTPOMATHUTHBIX CEIapaTopoB U30TOIIOB.

OJIEKTPOMArHUTHBIC CENapaTOPbl U30TONOB O3HAYAIOT T€ MPEAMETHI, O KOTOPHIX TOBOPUTCS B
pasmene 5.9.1 Ilpunoxenns Il 1 koTOphie comepKaT UCTOYHUKU HOHOB, OMHUCAHUE KOTOPBIX
npuBeeHo B pasnene 5.9.1 a) [Ipunoxenus 1.

V) W3rorosnenue unun c6op1<a KOJIOHH WUJIKX SKCTPAKIIUOHHOTO O60pyZ[OBaHI/I}I.

KOJOHHBI MM 3KCTPAKIIMOHHOE 000PYAOBAaHUE O3HAYAIOT T€ MPEIAMETHI, OMMMCAHUE KOTOPHIX
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 1.

vi) W3rotoBieHue pasfCaUTENbHBIX COMET WM BUXPEBBIX TPYOOK I adpOANHAMUYECCKOTO
oOoramieHus.

PaznenuTenbHble comyla WM BUXPEBbIE TPYOKH JJIsl  adpOAMHAMHYECKOIO OOOralieHus
O3HA4yaloT pa3leNIUTebHbIE COIUIAa M BUXPEBbIE TPYOKH, ONMCAHHE KOTOPBIX IIPHUBEICHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

vii) Usroroenenue uinm cOOpKa CHCTEM FreHEpallui YPaHOBOU TIIA3MBI.

CucTteMbl TeHepallud YPaHOBOM Mja3Mbl O3HAYaIOT CHCTEMBbI ISl TeHEpalud YpPaHOBOIl
TU1a3MBl, ONTMCaHUE KOTOPBIX MpHUBeNEHO B pa3zaene 5.8.3 [Ipunoxenus 1.

viii)  M3roroBieHne HUPKOHUEBBIX TPYO.

IlupkoHreBbIe TPYOBI O3HAYAIOT TPYOBI, OMHMCAHWE KOTOPHIX TPHBEACHO B pazxaene 1.6
IIpunoxenus I1.



x1)

xii)

xiii)

Xiv)

XV)

IIpon3BOACTBO MIIM TIOBBIIIEHUE KauecTBa TAKEION BOBI WU AEHTEPUSL.

Tsokenmasi BoJla WM JCHTEPUM O3HAYAIOT NEHTEpUH, TSOHKEIYI0 BOAy (OKCHI JeWUTepus) U
mo0oe NIpyroe COoeNWHEHHWE ACUTepHs, B KOTOPOM OTHOIICHHE YKCIA aTOMOB JACHTEpHs K
YUCITy aTOMOB Bosiopoaa npesbimaet 1:5000.

Hsrorosienue rpaduTa sACpPHON YUCTOTHL.

I'padur snepHON YKMCTOTHI O3HAYaeT TpapuT, YPOBEHb YHCTOTHI KOTOPOTO BBIINIE, YEM
5 MHJUIHOHHBIX YacTeil GOPHOro SKBHBAIICHTA, a IIOTHOCTH MpeBbImiaetT 1,50 r/ca’.

M3roToBieHre KOHTCHHEPORB IJIs 00JTyUIeHHOTO TOILIHBA.

KonTeitHep s 00JyYEeHHOTO TOILIMBA O3HAYACT SMKOCTh ISl TIEPEBO3KU /WU XPaHCHUS
OOJTYyYEeHHOTO TOIUIMBA, OOCCIICUMBAIONIYI0 XWMHUYECKYIO, TEIUIOBYI0 M PaJUallHOHHYIO
3aIUTy, a TAaK)Ke OTBOJI TETlIa paciiaja BO BpeMs IIepeMEIICHNUs, TIEPEBO3KU 1 XPaHEHHSI.

W3rorosnenue PCAKTOPHLIX YIIPABJIAIOIINX CTCp)KHCfI.

PeakTopHEIC YNPaBISIONIME CTEPXKHU O3HAYAIOT CTEPXKHH, OMMMCAHUE KOTOPHIX MPHUBEICHO B
pasnene 1.4 Ipunoxenus I1.

NzroroBienne 6€30MacHBIX C TOYKH 3PEHHS KPUTHIHOCTHA OAKOB U PE3EPBYapOB.

BesomacHble ¢ TOYKHM 3peHHMS KPUTHYHOCTH OakW M Pe3epBYyapbl O3HAYAKOT T IMPEIMETHI,
OTMCaHNe KOTOPBIX NpHUBENCHO B pazaenax 3.2 u 3.4 [pumoxenus 11.

W3roroBienre MamivH aJist pY6KI/I O6HyT-IeHHI>IX TOIINTMBHBIX 3JICMCHTOB.

MamuHbl Uit pyOku  OOJNYyYEHHBIX TOIUIMBHBIX DJIEMEHTOB O3HA4YalOT 00O0pyAOBaHME,
ONMCaHue KOTOPOTro npuseneHo B pazzaene 3.1 Ipunoxenus I1.

CoopyXeHHUE TOPSTIUX KaMep.

lopsune kaMepbl 03HAYarOT KaMepy WM COCOUHEHHBIE MEXIy co0OW Kamephl OOIIHM
00BeMOM He MeHee 6 M’, CHaO)KCHHBIC 3aIUTOM, PABHONW WIH IPEBBIIIAONICH SKBHBATICHT
0,5 M 6GeTOHa MIOTHOCTBIO 3,2 T/cM® WM Gojee, YKOMIUIGKTOBAHHBIE OGOPYHOBAHHEM IS
IPOBEJIEHHs ONEpaLyil ¢ UCIIOIb30BAHUEM JUCTaHIIMOHHOIO YIIPABJIEHU.




I[MPUJIOXXEHUE 11

INEPEYEHb COT'JIACOBAHHOI'O ObOPYAOBAHUA 1 HEAJJEPHOI'O MATEPUAJIA JUIA

1.1.

1.2.

OTUYETHOCTHU OB DKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATBEN 2.a.ix)

PeaxkTopsl U peakTopHOE 000py10BaHHe
KomnuiekTHbBIE siiepHbIe PeaKTOPbI

SlmepHblE  peakTOpBl,  CIIOCOOHBIE  pa0doTaTh B pEXHME  KOHTPOIHPYEMOU
CaMOTIO/IJICPKUBAIOIICHCS IICMTHOW pEaKIuu JCNICHHUS, WCKIIoYas PEaKTOpPbl HYJIEBOM
MOITHOCTH, KOTOpBIC OMPEIENSIOTCS KaK PEaKTOPbl C IMPOSKTHBIM MaKCHMaIbHBIM
YpOBHEM IMPOW3BOACTBA TUIYTOHUS, HE TIpeBbimatomuM 100 rpaMMoOB B TOSI.

[TOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHblii peakTOop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOIAIIMECS BHYTPH KOpITyca
peaxkTopa WIM HENOCPEACTBCHHO IPHUMBIKAIONIME K HeMy, 00OpyJOBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOLIHOCTH B aKTUBHOHM 30HE, U KOMIIOHEHTHI, KOTOphIE OOBIYHO
COJZIepKaT TEIJIOHOCUTENh NMEPBOr0 KOHTYypa aKTUBHOW 30HBI peakTopa, UM BCTYHArOT C
HHUM B HETIOCPEICTBEHHBIH KOHTAKT UJIH YIIPABISIIOT UM.

He npeamnonaraercs HCKIIOUEHUE PEAKTOPOB, KOTOPHIC HaJICKAIUM 00pa3oM MOTJIH Obl
MOJIBEPTHYThCS MOAU(DUKAINNN I TPOU3BOJCTBA 3HAYUTEIHHO OOJBIIETO KOJIUYECTBA,
gem 100 rpaMMOB IUTyTOHHS B roi. PeakTopbl, HpeiaHa3HaueHHBIC UIS IIUTEIbHON
SKCIUIyaTallMd Ha 3HAYUTCIIbHBIX YPOBHSIX MOIIHOCTH, HE3aBHCHMO OT CTCHCHH HX
BO3MOXKHOCTEH MPOU3BOJICTBA IUTYTOHUS, HE PACCMATPHUBAIOTCS KaK "pEaKkToOphl HYJICBON
MOIITHOCTH".

PeaKTOI)HBIe KOpIyCca BbBICOKOI'0 JaBJICHUA

Mertamunueckue Kopmyca B cOOpe MM WX OCHOBHBIC YaCTH 3aBOJICKOTO M3TOTOBJICHUS,
KOTOpBIE CIIEIUAIFHO TpeJIHA3HAa4YeHbl WM TIOATOTOBJIEHBI ISl pa3MEUIeHWS B HHX
AaKTUBHOW 30HBI AMEPHBIX PEaKTOPOB, KaK OHU OMNpeaeneHsl B MyHKTe 1.1. BbIe, u
CIOCOOHKIC BBIICPIKUBATH pabouee aBICHHUE TETNIOHOCUTEIS TIEPBOTO KOHTYpa.

[OACHUTEJIBHOE 3AMEYAHUE

BerH}I}I IJInTa KOpIIyCa BBICOKOI'O JABJICHUSA PCAKTOPA OXBATBIBACTCA ITYHKTOM 1.2. xak
OCHOBHas, 3aBOJACKOI'0 U3TrOTOBJICHUSA, YaCTh KOPITYyCa BEICOKOI'O JaBJICHHA.

BHyTpennne dactu peaktopa (HampuMmep, TOAJCPKUBAIONINE KOJOHHBI W IUTUTHI
aKTUBHOW 30HBI M JpyTrHe€ BHYTPEHHHWE YACTH KOPIIyca, HAIpPAaBISIOUINE TPYOBI IS
PETYIUPYIOLINX CTEp)KHEW, TEIUIOBBIE OJKpaHbl, IEPErOpoAKH, TPYOHBIE pPEIIETKH
aKTHBHOM 30HBI, TUIACTHHBI AU(PQy30pa U T.O.) OOBIYHO MOCTABISIOTCS MOCTABIIMKOM
peakTtopa. B HEKOTOpBIX Ciydasx ompeaelieHHbIE BHYTPEHHHE OTOPHBIE KOMIIOHEHTHI
BKJTIOYAIOTCSI B M3TOTOBIIEHHE KOPITyca BHICOKOTO JABJIICHUS. OTH MPEIMETHI SBISIOTCS
JOCTaTOYHO BAXHBIMH C TOYKM 3pEHHSA O€30MacHOCTH M HAAEKHOCTH OSKCIUTyaTalluy
pPEakTopoB (M CIIEAOBATEIbHO, C TOYKH 3PEHHUS TapaHTUHHBIX 00s3aTENbCTB H
OTBETCTBEHHOCTH ITOCTABIMKA pEaKkTopa), 4TOObI WX TMOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIIEHHSI O TIOCTaBKE CaMOro peakTopa He cTana Obl 0ObIYHON MpakTukoil. [losTomy,
XOTS OTACNbHAs TIOCTaBKa JSTUX YHUKAIBHBIX, CHCIHAIbHO TpEAHA3HAUYCHHBIX U
MMOATOTOBJIEHHBIX, BAXXHBIX, KPYMHBIX M JOPOTOCTOSAIINX TPEIMETOB HE 00s3aTenbHO
Oy/IeT paccMaTpHUBaThCS Kak BBIMAIAIONIAs U3 cepbl HHTEPECOB, TAKOH CIIOCO0 MOCTABKU
CUHUTAETCS] MAJIOBEPOATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MaiuHbI 4715 3arpy3K4 U BBITPY3KH PEAKTOPHOI0 TOILUIMBA

Manunymnsatopaoe 000pyI0BaHHE, CIIEIHNATBHO MPEeTHA3HAYCHHOE WIIH MTOATOTOBIEHHOE
JUTS 3arPY3KH MW U3BJICUYEHUS TOIUIMBA U3 SIEPHBIX PEAKTOPOB, KaK OHU OTpeeNICHBI B
nyHkTe 1.1. BbIIe, KOTOpPOE MOXKET HMCMIOIB30BaThCA, KOTJA PEaKTOp HAXOAUTCS O[T
Harpy3kod, wmm oOJaJaeT TEXHWYECKUMH  BO3MOXXHOCTSMH Ui TOYHOTO
MO3UIIMOHUPOBAHUS  FWJIM  OPHUEHTHPOBAaHHWSA, TO3BOJSIIOIIMMH  TPOBOIWTH  Ha
OCTaHOBJICHHOM PEaKTOpPE CJOXKHBIC pabOTHI MO IMEperpy3Ke TOILIMBA, MPU KOTOPHIX
00BIYHO HEBO3MOXKHBI HEMIOCPEICTBEHHOE HAOIOICHUE WITH TIPSMOM JTOCTYTI K TOTLTUBY.

PeakTopHble ynpaBJsionue CTepP:KHH

CrepkHH, CHNEUHUATBLHO MpEAHA3HAYCHHBIC WM MOATOTOBICHHBIC [JISl YIPaBICHUS
CKOPOCTBIO PEAKITUH B SJIEPHBIX PEAKTOPaxX, KaK OHU OIpE/IeIeHbI B IyHKTe 1.1. BHIIIE.

NOACHUTEJIBHOE 3AMEYAHUE

Croma ke BKIIOYAIOTCS, ITOMHMO YacTH, IIOTJIOIIAIONICH HEHTPOHBI, €€ OIMOpHBIC U
TTOABECHBIC KOHCTPYKITHH, €CITH TTOCTaBKa IIPOU3BOIUTCS PA3CIIbHO.

PeakTopHbie TPyOBI BHICOKOTO XaBJICHUS

TpyOsl, KOTOpBIE CIELUAIBLHO IPeAHA3HAUYEHbl WIH IIOATOTOBJIEHBI Ul Pa3MEIIEHUS B
HUX TOIJIUBHBIX 3JIEMEHTOB M TEIUIOHOCUTEINS NIEPBOTO KOHTYpa B peakTopax, Kak OHH
ompeneneHsl B myHkTe 1.1. Beime, npu paboyem aaBieHuu, npesbimaromem 5,1 Mlla
(740 byHT/KB. II0HM).

HupxonneBbie TPYObI

TpyOs1 wm cOOpKu TPyO M3 METALTUYECKOTO ITUPKOHHS WM €0 CIDIABOB, IO BECY
npesermaromue 500 Kr B TedeHHWE JI000T0  12-MecsYyHOro Iepuona, KOTOpPHIe
CHEIMATILHO MPEHA3HAYCHBI WM TOATOTOBICHBI JUIS HCIIOJIb30BaHUS B PEAKTOpaX, KaK
OHHU ONpeJIeNieHbl B IMyHKTE 1.1. BBIIE, U B KOTOPBIX OTHOIICHHE 1O Becy rapHus K
UpKOHUIO0 MeHbIe geM 1:500.

HacochbI nepBoro KOHTypa TeIIOHOCHTeJIsI

Hacochl, cnemuanbHO TpeaHAa3HAYEHHBIC WM ITOATOTOBICHHBIC IS ITOAICP KAHS
UUPKYJSIUA  TEIUTIOHOCUTENSL TMEPBOTO KOHTYpa SACPHBIX PEAKTOPOB, KaK OHHU
omnpeJieneHbl B myHKTe 1.1. BhiiIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CrneuuanbHO TNpPEIHA3HAYCHHBIE WM MOATOTOBICHHBIE HACOCHI MOTYT BKJIIOYAaTh
CIIOKHBIE, YIUIOTHEHHBIE WJIM  MHOTOKPAaTHO  VIUIOTHEHHBIE  CHCTEMBI IS
MPEeIOTBPAIICHNS YTEUKN TETUIOHOCUTENS MEPBOTO KOHTYpa, T€PMETHYHBIE HACOCHI H
HacoOChl C CHCTEMaMM HHEPLMAIBHON MacChl. TO OIMpEICICHHE KacaeTcs HAacOCOB,
aTTeCTOBaHHBIX 1O Kiaccy NC-1 win S5KBUBaJICHTHBIM CTaHAApTaM.



2.1.

2.2.

HesinepHble MaTepuaJibl VISl pEAKTOPOB
JeiiTepnii u TsAKeaast BOAA

Jetitepwmii, Tspkenmast Boga (OKUCh AeHTeprs) U Jt000e IPyroe COSAMHCHHE ACHTEpHs, B
KOTOPOM OTHOIIEHWE JeiTepus K aromMaMm Bojaopoma mpesermaer  1:5000,
npeJHa3HaYeHHbIE 7Sl HCIONb30BaHMA B SICPHBIX PEaKTOpax, KaK OHU OIpEIeICHbI B
myHkTe 1.1. Bbllle, B KoindecTBax, npesblmaromux 200 Kr aToMOB AedTepus A
m000¥ OTHONM CTPaHBI-TIONIYYATENIs B TEUCHHE JTF000TO 12-MECSIHOTO TTepHoIa.

SnepHo-yncTHIN rpaduT

I'padur, nmerommii cTeneHs YUCTOTH BBIIIE S-MUJITHOHHBIX OOPHOTO 3KBHBAJICHTA, C
IIOTHOCTBIO Gonbime uem 1,50 r/em’, MIpeTHA3HAYCHHBIA IS WCIIONB30BAaHUS B
SIEPHBIX PEaKTOpax, KaKk OHU ONpejAeiicHbl B TyHKTe 1.1. BBINIe, B KOJIWYECTBAaX,
npesbimaromux 3 x 10* kr (30 MeTpuueckux TOHH) ams OGO OXHOM CTpaHbI-
TOJTyJaTelis B TeUeHHUE JIF000T0 12-MecIIHOTO0 IMeproa.

ITPUMEYAHUE

Jlyis meneli SKCIOPTHOTO KOHTPOJIIS TPABUTEILCTBO ONMPEACISET, OYAYT JIU SKCIIOPTHBIC
MapTUd  COOTBETCTBYIOUIETO  BBINICYKA3aHHBIM  XapaKTepUCTHKaM  Tpadura
HCTIONIB30BAThCS B AMIEPHBIX PEAKTOPaX.

YcraHoBkM A1 mepepa0oTKM  O0JIyYeHHBIX TOIUIMBHBIX JJIEMEHTOB H
o0opynoBaHHe, CIICNHAIBLHO NPeHA3HAYEHHOE HJIH NOATOTOBJIECHHOE ISl 9TOT0

BBOJHOE 3AMEYAHUME

[Tpu mepepaboTke OOIYUYESHHOTO SJIEPHOTO TOIUIMBA TUTYTOHUA M YpPaH OTACISIOTCS OT
BBICOKOAKTUBHBIX TIPOAYKTOB JIEICHHUS W APYTUX TPAHCYPaHOBBIX 3JeMEHTOB. [lis
TAKOTO pa3jeliCHUs] MOTYT HUCIIOJIb30BAThCS PA3UYHBIC TEXHOJOTHYESCKHE IMPOIIECCHI.
Omnako co BpeMeHem tporecc "Ilypekc" cram Hamboyiee pacHpOCTPAHEHHBIM U
MpUEMIIEMBIM. JTOT MPOLECC BKIIOYAET PacTBOPEHHUE 00IYUEHHOTO SAEPHOTO TOILTUBA
B a30THOW KHCJIOTE C MOCJIEIYIONIMM BBIJICIICHNEM YypaHa, TUTYTOHUS M TPOJYKTOB
JIeTICHHS DKCTPAKIIUEH paCTBOPUTETIEM C MTOMOIIBIO TpUOyTHI(hOochaTa B OpraHHIeCKOM
pasbaBuTere.

TexHoNOrHYecKue NpoLecChl Ha pa3INyYHbIX ycTaHoBKax Tuma "Ilypekc" aHanoruyHsl u
BKJTIOYAIOT: HM3MeNbYeHNE 0OTyUYeHHBIX TOIUITMBHBIX 3JIEMEHTOB, PAaCTBOPEHHE TOILINBA,
OKCTPAKLHUIO PACTBOPUTENIEM W XpaHEHHE TEXHOJOTMYECKOH JKUAKOCTH.  MOKeT
HUMETBHCS TaKKe 000pyHOBaHUE JUIS TEIJIOBOM JEHUTPALlMM HUTpaTa ypaHa, KOHBEPCUHU
HUTpaTa TUTyTOHHS B OKWCH WJIM METalUI, a TakkKe I O0pabOTKH XKHUAKHX OTXOZOB,
CoNlep)KalluX TPOAYKTHI JENeHus, A0 TOoiaydeHus (OpMbl, TPUTOAHON IS
MPOJOJDKUTEIIEHOTO XpaHEHUS! WK 3axopoHeHHs.  OJHAKO KOHKPETHBIE THIIBI H
KOH(Urypauusi 000pyAOBaHHS, BBIMOIHSIOMIETO 3TH (DYHKIMU, MOTYT pa3inyarbcsi Ha
pasTUYIHBIX ycTaHoBKax Tuma "Ilypekc" mo HECKONBKUM MPUYMHAM, BKIIIOYAs THIIBI H
KOJIMYECTBO OONYYEHHOTO SAJEPHOTO TOIUIMBA, MOJUISKALIET0 mepepaboTke, U
MpEeonaraeMblii MPOLECC OCAKICHHUS W3BICKAEMBIX MaTEpUANIOB, a TAKXKe MPHHLHIIBI
obecrieueHusT 0€30MACHOCTH U TEXHUYECKOTO OOCITY)KMBAHUS, MPUCYIIHE KOHCTPYKITHH
JAaHHOW OOCTaHOBKH.

"VcraHoBka st mepepaOOTKH  OOJMYYEHHBIX TOIUTMBHBIX 3JEMEHTOB" BKIIOYAET
000pYyZOBaHUE M KOMIIOHEHTBI, KOTOphle OOBIYHO HAXOAATCS B NPSIMOM KOHTaKTE C
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OOJYy4eHHBIM TOIUINBOM ¥ OCHOBHBIMH TEXHOJOTHMYECKUMH TIOTOKaMH SIEPHOTO
MaTepuaia U IpoAyKTOB JIEIEeHHUs, i HEMTOCPEJICTBEHHO YIPABIISIIOT HMHU.

OTH mpouecchl, BKIOYas MOJHbIE CUCTEMBI JUIl KOHBEPCUH IITYTOHHUS U MPOU3BOJICTBA
METAJUIMYEeCKOTO0  TUTYTOHHS, MOTYT OBITh  WACHTH(QHIMPOBAHBI IO  Mepawm,
MIPUHAMAEMBIM TS TIPEIOTBPAIEHHUS OMTACHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpUMeED,
MepaMH, CBA3aHHBIMH C TEOMETpHei), oOmydeHneM (Hampumep, MyTeM 3amlUThl OT
00JIy4eHHs) 1 TOKCUYHOCTBIO (HAIpUMep, MEpaMHu 10 yACPKAHUIO).

[Ipeamersl 000pyAOBaHMS, Ha KOTOpPBIC, KAK CUHTACTCS, PACIIPOCTPAHSIETCS 3HAYCHUE
dpasel "u obopynoBaHHE, CHEIHMAIBHO MPETHA3HAYCHHOE WJIW ITOATOTOBIICHHOE" IS
nepepaboTKU O0TYyIEHHBIX TOTUIMBHBIX 3JIEMEHTOB, BKIFOYAOT;

MamuHbl 1J1 pyOKH 00/1y4eHHbIX TOIUIMBHBIX 3/1¢€MEHTOB
BBOJHOE 3AMEYAHUME

OT0 000pyHOBaHHWE WCHONB3YEeTCS IJsl BCKPBITHA OOOJNOYKH TOIUIMBA C LEJBIO
MOCJEAYIOUIETO PacTBOPEHHs OOJMYYEHHOrO sAepHOro Matepuana. Kak mpaBuio,
WCTIONB3YIOTCS  CIIEMANBHO TpEeJIHAa3HAYeHHBIE, CKOHCTPYMPOBAaHHBIE [UIsI PYyOKH
MeTajula YCTPOMCTBA, XOTS MOXKET HCIHONb30BaTbcsi H Ooyiee  COBEPILECHHOE
000opyAOBaHHE, HAIIPUMED JIa3EPHhI.

JlucTaHIIMOHHO ympaBisieMoe OO0OpYyIOBaHWE, CIEIHATbHO MpeIHA3HAYCHHOE WIN
MOATOTOBJIIEHHOE JJI WCIIONB30BaHMS HAa YCTaHOBKE IO TiepepadoTke, Kak OHa
OTpe/ieNicHa BBIIE, IS PE3KH, PYOKH WM Hape3Ku COOpPOK, MYyYKOB WIIH CTEPIKHEH
OOJIY9IEHHOTO SIIEPHOTO TOILIHBA.

AuccoabBepbl
BBOJHOE 3AMEYAHUE

B mucconbBepsl 00BIYHO MOCTYMAaeT M3MEIbUCHHOE OTpalOTaBIlee TOILIMBO. B 3THX
0e30IacHBIX C TOYKM 3PEHHs KPUTHYHOCTH pe3epByapax OOJIy4EHHBIN SAEpHBIH
MaTepHaj pacTBOpSETCS B A30THOW KHUCIOTE, W OCTalommecss oOpe3Kd 000J04YeK
BBIBOJIITCS] U3 TEXHOJIOTHYECKOTO MOTOKA.

BesomacHsie ¢ TOYKH 3peHUsT KPUTUIHOCTH Pe3epByaphl (HaIprUMep, MaJoro IuaMeTpa,
KOJIBIIEBBIE WM TIPSMOYTOJBHBIE pPE3epPBYaphl), CIEIUAIBGHO IpeIHA3HAYCHHBIE WIIH
MOATOTOBJICHHBIC JUIS WCIOJB30BaHMS Ha YCTAaHOBKE IO IepepaboTKe, Kak OHH
OTIpE/IETICHBl BBINE, ISl PACTBOPEHHS OOIYyYEHHOTO SACPHOTO TOIUIMBA, KOTOPHIE
CIIOCOOHBI  BBIICP)KMBATH TOPSYYI0, BBICOKOKOPPO3HOHHYIO IKHIKOCTH M MOTYT
JUCTAHIIMOHHO 3arPyKaThCsl U TEXHUIECKH 00CITYKUBATHCSI.

IKCTPAKTOPLI U 000PyI0BAHMeE /IJIsl SIKCTPAKIUM PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUE

B skcTpakTophl ¢ pacTBOpHTENEeM MOCTyIaeT Kak PacTBOP OOJYYEHHOTO TOIUTUBA W3
JTUCCOJIBBEPOB, TaK M OPTaHUYECKHI pPacCTBOP, C TOMOIIBI0 KOTOPOTO Pa3IeisIOTCS
ypaH, TUTYyTOHHH W TPOAYKTHl JCIICHHS. OO6opynoBanue JIsl  OKCTPAKIHU
pacTBOpHUTENIEM OOBIYHO KOHCTPYHPYETCS TaKHM 00pa3oM, YTOOBI OHO YIOBJIETBOPSIIO
KECTKUM 3KCILTyaTaIlMOHHBIM TPEOOBAHUSM, TAKUM, KaK JUTUTECILHBIA CPOK CITYKObI O3
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TEXHUYECKOTO OOCTY)KUBAHUS WM JIETKasi 3aMEHSEMOCTb, TIPOCTOTA B AKCIUTyaTallud |
YIpaBIeHHH, a TAK)Ke THOKOCTh B OTHOIICHWH N3MEHEHHUS TapaMeTpoB TpoIiecca.

CrienualibHO NpeHA3HAYCHHBIC WITH MTOATOTOBICHHBIC SKCTPAKTOPHI C PACTBOPHUTEIICM,
Takde, KaKk HacaJlouHble WJIM MYyJbCAIIMOHHBIC KOJOHHBI, CMECUTEIbHO-OTCTOWHBIC
amnmapathl WM IIEHTPOOEKHBIE KOHTAKTHBIC Aammaparhl JUIs HCIOJIb30BaHUS Ha
YCTaHOBKE 1O 00paboTKe OOJYYCHHOTO TOILIMBA. OJKCTPAKTOPBI C PACTBOPHUTEIEM
JOJDKHBI  OBITh YCTOWYHMBBI K KOPPO3UOHHOMY BO3JICHCTBHIO a30THOW KHCIIOTEI
OKCTPaKTOPHI C PACTBOPUTENEM OOBIYHO H3TOTABIMBAIOTCS C  COOJIOICHUEM
YpEe3BLIYAHO BBHICOKHX TpPeOOBaHWI (BKIFOYAs MPUMEHEHHUE CIEIMATbHBIX METOJIOB
CBapKHW, WHCHEKIMI, OOCCIeUeHHEe W KOHTPOJbh KauyeCTBA) U3 MaJOYTJIEPOJAUCTHIX
HEPXKABCIONNX CTallell, TWUTaHA, IUPKOHUS WIH JPYTUX BBICOKOKAYECTBEHHBIX
MaTepHaoB.

XuMHnyecKkue pe3epByapbl A5 BbIIEPKUBAHUS WIH XpPaHEeHUsI
BBOJHOE 3AMEYAHUE

Ha orame skcTpakiuu pacTBOpHTENEM OOpa3yrOTCs TPU OCHOBHBIX TEXHOJIOTHUYCCKHX
MOTOKA JKUIKOCTU. Pe3epByapbl JUIsl BHIICPKUBAHUS WM XPaHEHUS WCIOIB3YIOTCS B
JaybHeHIIel 00paboTKe BCeX TPEX MOTOKOB CICAYIONIMM 00pa3oM:

a) pacTBOp YHCTOTO A30THOKWCIOTO ypaHa KOHIEHTPUPYETCS BBHIIAPUBAHUEM U
MIPOUCXOANT TPOLIECC IEHUTPAIINH, TJe OH MpPEeBpamaeTcs B OKCHJ ypaHa. ITOT
OKCHJI TOBTOPHO KCIIONB3YETCS B SIACPHOM TOILUTUBHOM IIHMKIIC,

b) pacTBOpP BBICOKOAKTUBHBIX TPOIYKTOB JENeHHs OOBIYHO KOHIEHTPUPYETCS
BBIMIAPUBAHMUEM W XPAHUTCS B BUAE KOHIICHTPHUPOBAHHON JKHUAKOCTH. OITOT
KOHLIGHTpAaT MOJET BIOCIEACTBUM TPOWTH BBIIAPUBAaHHE WJIH  OBITH
npeoOpa3oBaH B GopMy, IPUTOAHYIO [T XPAHESHUS WK 3aXOpOHCHUS;

C)  pacTBOp YHCTOTO HHUTpaTa IUTYTOHWS KOHIICHTPUPYETCS W XpaHUTCA [0
MOCTYIUICHUS Ha JallbHEHIME J3Talbl TEXHOJOTMYECKOro Ipolecca. B
YaCTHOCTH, Pe3epBYaphl IS BEICPKUBAHUS WIIH XPAaHEHUS PACTBOPOB IUTYTOHUS
KOHCTPYHUPYIOTCSI TAKMM 00pa3oM, 4TOOBI H30€kKaTh CBI3AHHBIX C KPUTHIHOCTHIO
npo0JieM, BO3HUKAIOIIUX B PE3yJIbTaTe H3MEHEHHI B KOHIICHTPAIIMU WIH (opMe
JTAHHOT'O TIOTOKA.

CriennasibHO TIpeHa3HAYEHHBIE WM TIOATOTOBJICHHBIE pe3epBYaphl IS BbIIEPKUBAHUS
WIN XpaHeHHWA [JIsl WCIONBb30BAaHHWA HA YCTAaHOBKE IO TIepepadoTKe OO0IydeHHOTrO
TomyMBa. Pe3epByaphl Ui BBLACPKUBAHUS MM XPaHEHUs! JOJDKHBI OBITh YCTOHYUBHI K
KOpPPO3MOHHOMY BO3/I€HCTBHUIO a30THOM KUCIOTHI. Pe3epByapsl Ui BEIAEP)KUBAHUS WIIN
XpaHeHUs] OOBIYHO M3TOTABIMBAIOTCS W3 TAKMX MaTepHANOB, KaK MaJlOyTJIEPOAHUCTHIC
HEp)KaBEIOI[Ee CTallk, TUTaH WIA IMPKOHUA WA JpYyrHe BbICOKOKAaYeCTBEHHBIC
MaTepHabl. PesepByapel 171 BBIACPKMBaHHMA MIM XPaHEHHUS MOTYT OBITH
CKOHCTPYHPOBAaHbI TakuM o0Opa3oM, dYTOOBl WX OKCIUTyaTalusd ¥ TEXHUYECKOe
oOCTy)XMBaHHE TIPOM3BOMMINCH AWCTAHIIMOHHO, ¥ MOTYT MMETh CIEIYIOIIne
0COOEHHOCTH C TOYKH 3PEHHS KOHTPOJIA 32 SIACPHON KPUTUYHOCTHIO!

1)  OOpHBIN PKBUBAJICHT CTCHOK WJIM BHYTPCHHUX KOHCTPYKIMH PaBEH IO MEHBINCH
mepe 2%, mubo

2)  UWIMHAPWUYECKHE pe3epByapbl HWMEIOT MaKCUMalbHBIM nuamerp 175 MM
(7 nroitmoB), 6O
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3)  OpsIMOYTOJNBHBIA WM KOJBIEBOH pe3epByap HMEET MaKCHUMAIbHYIO IHPUHY
75 MM (3 mroiima).

CuctemMa KOHBepCHH HUTPATAa IUIYTOHHUS B OKCH/Y
BBOJIHOE 3AMEYAHUE

Ha OosbmMHCTBE yCTaHOBOK MO TepepabOTKe 3TOT KOHEYHBIN IPOIECC BKIIIOYAET
KOHBEPCHIO PacTBOpa HUTpATa IUTyTOHUS B ABYOKHCH IUTYTOHHS. B 9HCIO OCHOBHBIX
omepalnui STOro Mpolecca BXOJST: XpaHEHHE U KOPPEKTUPOBKA HCXOIHOTO
TEXHOJIOTHYECKOTO MaTepualla, OCAKACHUE W Pa3JICIICHUE TBEPIOW M KHUIKOH (hasbl,
MpOKaJNBaHUe, OOpalleHne C MPOAYKTOM, BEHTHJISAIMS, OOpalleHHe C OTXOAAMH MU
YIpaBJIeHHUE MPOIECCOM.

3aMKHYTbIE€ CHCTE€MbI, CIELHAIBHO MPEAHA3HAYCHHbIC WM IOATOTOBJICHHBIC IS
KOHBEPCHU HUTpATa IUTyTOHMS B OKCHI IUTyTOHHS, B YaCTHOCTH, 00OPYI0BaHHbIC TAKHM
00pa3om, 4ToObI U30EXKATh TOCTUKCHHUS KPUTHYHOCTH W PAJHANMOHHBIX 3(deKToB, a
TaK)Ke CBECTH K MUHUMYMY OTIACHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.

CucreMa KOHBEPCHHU OKCHA IJIYTOHHUS B MeTaJLI
BBOJIHOE 3AMEYAHUE

DTOT mporecc, KOTOPBIH MOKET OBITh CBS3aH C YCTAHOBKOH 1O mepepad0oTKe, BKIOYACT
(rTopupoBaHUEe JBYOKHUCH IUTYTOHHS, OOBIYHO C TPHUMEHCHHEM BBICOKOAKTHBHOTO
¢drTopucTtoro BOAOpONA, C NENbIO MONy4YeHUs (Topuma IUIYyTOHHS, KOTOPBIH
BIIOCJICICTBUM BOCCTAaHABJIMBACTCS C MHOMOIIBI0 METAUIMYECKOTO KalbLUS BBICOKOU
YUCTOTHI JI0 MOTYYCHUS METAINYECKOTO TUTYyTOHUS U (pTopra Kanblug B BUE IIUTAKA.
B 4mcno ocHOBHBIX omneparuii JaHHOTO Mpoliecca BXOAAT: (TopupoBaHue (HapuMmep, ¢
MPUMEHEHUEM  OOOpYAOBaHWsS,  COJCpXKAIIEro  OJNAaropoAHbIE  METAUIBI  WIH
3alUIICHHOTO TOKPHITHEM W3 HHUX), BOCCTAaHOBJICHHE MeTauia (Hampumep, C
MPUMEHEHHEM KepaMHUYeCKWX THIJIeH), BOCCTAHOBJIIEHHWE [UIaKa, oOOpalieHne ¢
MPOAYKTOM, BEHTHIISIIIHS, OOPAIICHUE C OTXOJaMH U YIIPABIICHUE POIIECCOM.

3aMKHYTbIE CHCTEMBI, CIEHHAIbHO MNPEAHA3HAYCHHBIC WM IOATOTOBJCHHBIC IS
MPOU3BOJACTBA METAUIMYECKOTO ITUTYTOHUS, B YaCTHOCTH, OOOpPYJOBaHHBIC TaKHM
o0pa3oM, 4TOOBI M30€kKaTh JOCTHXKCHUS KPUTUYHOCTH M PaUAIMOHHBIX () (EKTOB, a
TaK)K€ CBECTH K MUHUMYMY OIIACHOCTH, CBS3aHHBIE C TOKCHYHOCTBIO.

YCcTaHOBKH /151 U3rOTOBJIEHHS TOINIMBHLIX )JIEMEHTOB
"YcTaHOBKA IS U3TOTOBJICHUS TOIUTMBHEIX AJIEMEHTOB" BKJIFOYAET 000PY/I0BaHNUE:

a) KOTOPOE OOBIYHO HAXOAMUTCS B HEIMIOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTHISCKUM
MOTOKOM SIIEPHOTO Marepualia WM HEMOCPEJICTBEHHO 00padaThIBacT €ro, WIn
K€ YIPaBISIET UM, WIIH,

b) KOTOpOE TepPMETU3UPYET SACPHBIA MaTepHrail BHyTPH 00OJIOUKH.

YcranoBkn i pasieieHMsl H30TONOB YpaHa W 000pyloBaHHe, KpoMe
AHAJMTHYECKUX NMPUOOPOB, CHElHATbHO MpeJIHA3HAYEHHOe WU TOAT0TOBJIEHHOE
JJIS1 3TOTO

[Ipeamersl 000pyAOBaHMS, Ha KOTOPBIC, KAK CUHTACTCS, PACIPOCTPAHSIETCS 3HAYCHUE
dbpazer  "oOopynoBaHWE, KpPOME  AQHAIUTHYECKUX  NPHOOPOB,  CHEIHAIBHO
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MpeIHa3HAYCHHOE WM MOATOTOBICHHOE" IS pa3ieiicHHsI U30TOMOB ypaHa, BKIKOYAIOT
B ceOst:

T'azoBbIe ueHTpmbym U y3Jbl U KOMIIOHCHTBI, CIICHHUAJIBbHO INPEeAHASHAYCHHDbIC
HJIM MOATOTOBJICHHBIC J1JIS1 HCITOJIB30BAHUA B Ira30BbIX ueHTpm])yrax

BBOJHOE 3AMEYAHUME

lazoBas weHTpudyra OOBIYHO COCTOUT M3 TOHKOCTEHHOro(bIX) IUIHHAPA(OB)
muamerpoMm ot 75wMm (3 motima) mo 400 MM (16 mrOMiMOB) € BEPTHKAIBHOU
LEHTPaJIbHON OCBI0, KOTOPBIH(€e) moMeeH(bl) B BAKyyM H BpallaeTcsa(10Tcs) ¢ BHICOKOM
OKpY>XHOU ckopocTeio mopsiaka 300 m/c wnm Oomee. it mocTrkeHUS OOIBIION
CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHajbl BPAIIAIOIINXCI KOMIIOHEHTOB JTOJIKHBI HUMETh
BBICOKOE 3HAa4Y€HHE OTHOIIEHHS IPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOopka W,
CIIEOBATEIbHO, OTICIbHBIE €€ KOMIIOHEHTHI JOJDKHBI HM3TOTOBISITHCS C BBICOKOM
CTETIEHbI0 TOYHOCTH, YTOOBI paz0anaHc ObUT MUHUMAJIbHBIM. B oTindme oT Ipyrux
neHTpudyr razopas IeHTpudyra s oOorameHus ypaHa HMEEeT BHYTPH POTOPHOU
KaMephl Bpalaroniyocs(uecs) mneperopoaky(u) B ¢GopMe IUCKa W HEMOJBUKHYIO
cucTeMy nojauu u otBoja raza UFg, cocToslyto Mo MeHbIIEH Mepe U3 TPeX OTAEIbHBIX
KaHaJIOB, IBA M3 KOTOPBIX COEAMHEHBHI C JIOTIATKaMH, OTXOISIIMMH OT OCH pPOTOpa K
nepudepuiiHON YacTH POTOPHOW KaMmephl. B BakyyMe HaXOJHTCS TakkKe Psij BaXKHBIX
HEBPAIIAIOLINXCSI 3JIEMEHTOB, KOTOPBIE, XOTS M HMEIOT O0COOYI0 KOHCTPYKLHIO, He
CIO)XHBI B W3TOTOBIIEHUM W HE W3TOTOBISIOTCS W3 YHUKAJIBHBIX MaTepHasoB.
LenTpudyxHas ycTaHOBKA, OHAKO, TpeOyeT OOJBIIOrO YMCIa 3TUX KOMIIOHEHTOB, TaK
YTO WX KOJIHMYECTBO MOXKET CIY)KUTh BaXHBIM  HMHJIUKATOPOM KOHEYHOTO
WCTIOJTE30BAHUSI.

Bpamarommecss KOMIIOHEHTBI
a) [lomHbIe pOTOPHBIE COOPKH:

ToHKOCTEHHbIE LWIMHAPBI HIU PAA COCOUHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
WIMHIPOB, U3TOTOBJICHHBIX M3 OJHOTO WM 00Jiee MaTepHalioB C BHICOKIM 3HAYCHHUEM
OTHOIIEHUS TPOYHOCTH K IUIOTHOCTH, Yyka3zaHHeIXx B [IOSCHUTEJIBHOM
3AMEUYAHUN k nHactosmemy pazzmeny. CoenuHeHHE LWIMHAPOB MEXIY COOOH
OCYIIECTBIISIETCA TPU MOMOIIM THOKWX CHIB()OHOB WM KOJIEI, OMHCAHHBIX B YacTH
5.1.1.c¢) mmxe. CoOpaHHBIII POTOpP HWMEET BHYTPEHHIOIO(WE) Teperoponky(u) u
KOHIIEBBIE Y3JIbl, omucanHble B dacTsax 5.1.1.d) u e) Hmwke. OpnHako momHas cOOpka
MOJKET OBITh MOCTaBIICHA 3aKa3UYMKY B YACTHYHO COOPaHHOM BHJIE.

b) Potophsie TpyOHI:

CrenmanbHO TPEIHA3HAYCHHBIE WU TIOJATOTOBJIICHHBIC TOHKOCTCHHBIC LMIMHIPHI C
tommuHO#M cteHku 12 MM (0,5 mroiimMa) wim MeHee, TuaMeTpoM ot 75 MM (3 mroiima) 1o
400 mM (16 OroiiMOB), M3TOTOBJIICHHBIE M3 OJHOTO WM 00JIe€ MaTepHAIOB, UMCIOIINX
BHICOKOE 3HAYCHHWE OTHOIIEHUS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHUWU k HacTosmeMy pa3ueny.

c) Kosbiia uiau cunbQOHBI:

KoMmoHeHThI, crenuanbHO MPEIHA3HAYCHHBIC WM MOJATOTOBICHHBIC IS CO3JaHUS
MECTHOW OTOpBI JJIsl POTOPHON TpPyOBl WM COEAWHEHUS pAda POTOPHBIX TpPYyO.
Cuinb(OHBI TPENCTABISIIOT COOOW KOPOTKHE UWIMHIPHI C TONIIUHOW CTEHKH 3 MM
(0,12 mroiima) wimu MeHee, auamerpoM oT 75 MM (3 mroiima) o 400 mm (16 mroiimoB),
HUMEOIIUX OJTUH ro()p M U3rOTOBJICHHBIC U3 OJJHOTO M3 MaTepUATIOB, UMEIOIINX BHICOKOE
3HAYCHHWE OTHOIICHHSI MPOYHOCTH K IUIOTHOCTH, ykazaHHBIX B ITOSICHUTEJIbBHOM
3AMEYAHUMU k nacToseMy paszieny.
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d) [Teperoponku:

KowmmonenTsr B hopme aucka aumametpoMm ot 75 MM 10 400 mm (ot 3 mo 16 mroitmoB),
CHETMaIbHO MPeIHa3HAYeHHBIC WIIH TTOITOTOBIEHHBIE 1711 YCTAHOBKH BHYTPH POTOPHOM
TpyObl LEHTPUPYIH C LEIbI0 H30JMPOBATh BBITYCKHYIO KaMepy OT TJIaBHOU
Pa3ICIUTEBEHON KaMephl U B HEKOTOPBIX CIydasX JIJs YIIYYIICHHS IUPKYISIIHHA Ta3a
UF¢ BHYTpH TJIaBHOH pa3feIUTEIHLHON KaMephl POTOPHOU TPYOBI M M3TOTOBJICHHBIC W3
OJHOTO W3 MaTepHajoB, MMEIOUIMX BBICOKOE 3HAUYCHHE OTHOLICHHS MPOYHOCTU K
mwioTHocTH, YykasaHHbIXx B IIOSACHUTEJIBHOM 3AMEYAHHNU k Hacrosmemy
paszzeny.

e) BepxHue/HmKHAE KPBIIITKH:

KomrmonenTs! B popme aucka auameTpoM ot 75 MM (3 mroiima) go 400 mm (16 mroitMoB),
CHEIHMaIbHO IpeIHA3HAYeHHbIE WU TOJATOTOBICHHBIE TaKUM 00pa3oM, 4TOObI TOYHO
COOTBETCTBOBATh JIUAMETPY KOHIIOB POTOPHOW TPYOBI M Oyiarojaps 3TOMy yIep:KUBaTh
UFs BHyTpH e€e. OTH KOMIIOHEHTHI HCIONB3YIOTCS IS TOTO, YTOOBI MOJCPKHUBATH,
YAEpKHBAaTh WM COAepkKaTb B cebe Kak COCTaBHYIO YacTh JJIEMEHTHl BEPXHETO
MOAIIUITHUKA (BEPXHSISI KpBIIIKA) WM CIYXUTh B KadecTBe HECyIIeH 4YacTH
BpAIAIONIUXCA DJIEMEHTOB 3JICKTPOIBUTATENS W 3JICMEHTOB HUKHETO IMOIIMITHUKA
(HWDKHSAS KPBIIIKA), W U3TOTOBIISIIOTCS M3 OJAHOTO W3 MAaTEpHAIIOB, UMEIOIIHNX BBICOKOE
3HAYCHHWE OTHOIICHHSI MPOYHOCTH K IUIOTHOCTH, ykazaHHBIX B [TOSICHUTEJIbBHOM
3AMEYAHUMU k nacTosieMy paszieny.

[TOACHUTEJIbBHOE 3AMEYAHUE
J1i1st Bpalaommuxcs KOMIIOHEHTOB IIEHTPU(YT HCIOIB3YIOTCS CIEAYIOLINe MaTepUabl:

a)  MapTCHCHTHOCTApEIOIIUE CTAJIM, UMEIOIINE MaKCUMAIbHBIN Tpeae HPOYHOCTH
Ha pacTsokenne 2,05 x 10° H/m® (300 000 dyHT/KB. moiiv) wiu Goree;

b)  amfOMHHHEBBIC CIUIABbI, HMEIOIIME MaKCHMAJbHBIH TIpenesl MPOYHOCTH Ha
9 2 v
pactsokenue 0,46 x 10° H/m™ (67 000 dyHT/KB. mroiiM) wiu 6osiee;

c) BOJIOKHHCTBIE (HUTENOJOOHBIC) MaTepuallbl, IPUTOIHBIE JUISI UCTIONB30BaHUS B
KOMITO3UTHBIX CTPYKTypax U UMEIOLINE 3HAUE€HUs YAEIBHOTO MOAYJIS YIPYTrOCTH
12,3 x 10° M wti Gonmee M MaKCHMAIBHOTO YAEIBHOrO Mpeiesia MPOYHOCTH Ha
pactsxenne 0,3 x 10°m mmm Gomee ("yaenbHbli MOAyIh ympyrocT" - 3T0
Moxayih lOura B H/Mz, JIEJICHHBIN Ha yIENbHEIN BeC B H/M3; "MaKCUMAaJIbHBII
yIeNbHBIA Ipefesl MPOYHOCTH Ha pacTsKeHHe' - 3TO MaKCHUMaJbHbIM mpeneln
POYHOCTH Ha pacTsikenue B H/M’, ieNeHHslil Ha yaenbHblii Bec B H/M).

CraTnyeckne KOMIIOHEHTbI

a) TTommumHUKY ¢ MATHUTHOM IIOABECKOIL:

CriernasibHO  TIpeAHAa3HAuCHHBIE WM  TOATOTOBJIEHHBIC MOMAIIMITHAKOBBIE — Y3JIBI,
coCTOSIIME M3 KOJBIEBOTO MarHuTa, IIOJBEUIEHHOTO B 000iMe, coaepKalei
nemndupyonyo cpeny. OOoiima m3roraBnuBaetcs u3 ctorikoro k UF martepuana
(cm. TIOSACHUTEJIBHOE 3AMEYAHUE k pa3geny 5.2.). Maraur coeauHseTCs C
MOJIFOCHPIM HAKOHEYHWKOM WJIM BTOPHIM MAarHMWTOM, YCTAHOBJIIGHHBIM Ha BEepXHEU
KpBIIIKe, ONMHCaHHOW B paszzpene 5.1.1.e). MarHUT MoXeT uMeTh (HOpMy KosbLa C
COOTHOIICHHEM MEXAYy BHCIIHHM ¥ BHYTPCHHHM JHaMETPaM{, MEHBIIMM WU
paBHbIM 1,6:1. Marsutr MOXeT HMeTh (opMy, OOECIEUMBAIONIYI0 HAYaILHYIO
nponuriaemocts 0,15 T'u/m (120 000 enuaun CI'C) wnm Gonee, WIM OCTaTOYHYIO
HaMarHWYeHHOCTh 98,5% wu Oonee, WK MPOU3BEICHHE UHIYKIIUH HA MAaKCUMAJIbHYIO
HanpspkeHHocth moms Gomee 80 k[Dk/M® (107 I'c.D). Kpome OOBIMHBIX CBOMCTB



MaTepHana, HeoOXOIUMbBIM NPEABAPUTEIBHBIM YCIOBHEM SIBIISIETCS] OTPaHUUCHHE OYCHb
ManeiMu goryckamu (Menee 0,1 mm i 0,004 mroitma), OTKIIOHEHHUS MarHWTHBIX OCEH
OT TEOMETPUIYECKHUX OCEH WK 00ecTieueHIe 0CO00H TOMOTCHHOCTH MaTepraia MarHuTa.

b) IMoamunauku/ neMrdepsl:

CreunanbHO NpeIHA3HAYECHHBIC WU TIOITOTOBJICHHBIC MOAIIUITHUKY, COACPKAIINE Y3ET
OCH/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBAaHHBIH Ha jaemriidepe. Ocp  00BIYHO
MpEeICTaBIsIeT COO00M Bajl U3 3aKaJCHHOMN CTaJld ¢ OJHUM KOHIIOM B (hopMe Mmorycdepsl,
M CO CPEICTBAaMU TOJICOSAMHEHUS K HWKHEW KPBIIIKE, ONMCcaHHON B paznmene 5.1.1. e),
Ha JIpyroM. Ban, omHako, MokeT OBITH COSAMHEH C THIPOJUHAMHYCCKUM
noAUImHUKOM. Koibiio uMeeT ¢hopMy TabJIeTKH ¢ NoaycheprUUeCKUM yriyOJIeHHEM Ha
OJTHOM MOBEPXHOCTH. ITH KOMIIOHEHTBI YaCTO MOCTABJISAIOTCS OTACIBHO OT AeMidepa.

c) MounekynspHbIe HACOCHI:

CrienianbHO TpeTHA3HAUCHHBIC HJIH TTOATOTOBICHHBIC ITMIIMHIPHI C BRITOUCHHBIMU WA
BBIJIABJICHHBIMH BHYTPH CHHPAIbHBIMH KaHABKAMH W C BBICBEpPJICHHBIMH BHYTPH
OTBEpCTHSIMH. THITIOBBIMU pa3MepaMHU SIBIISTIOTCS CICIYIONIUE: BHYTPESHHUH TUAMETP OT
75 mm (3 mrotima) mo 400 mm (16 mrotimoB), Tommmaa creHkH 10 mm (0,4 mrotima) win
Oonee, ¢ MIUHOW, paBHOW aWaMmeTpy WM Ooimbine. KaHaBKM OOBIYHO HMMEIOT
MIPSIMOYTOJIEHOE TIoTIepedHOe cedeHue u rryouny 2 mum (0,08 mroiima) mmm Ooree.

d)  Cratopsl gBUraTENei:

CrienuaibHO TIpeTHA3HAYCHHBIC HITU MOJITOTOBIICHHBIE CTATOPBI KOJIBIICBON (POPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (i PCaKTUBHBIX )
AIEKTPOIBUTATEIICH MEPEMEHHOTO TOKA JIJIsi CHHXPOHHOH pabOThl B YCIOBUSAX BaKyyma
B nuamna3one yactoT 600-2000 I'n u B aumanazone momnocte# 50-1000 BA. Craropsl
COCTOST W3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIONHOM JKEJIE3HOM CEpACYHHUKE C
HU3KAMH TIOTEPSMH, COCTOSIIEM W3 TOHKUX IUIACTHH, OOBIYHO TOMIUHON 2,0 MM
(0,08 mroiima) mim MeHee.

e) Kopnyca/nmprueMHUKH LEHTPUGYTH:

KommnoneHTsI, ciennaibHO peqHa3HauYeHHbIe T TOATOTOBICHHBIE [Tl pa3MeIIeHus B
HUX cOOpKH POTOpHOW TpyOBI ra3oBoil HeHTpudyru. Kopryc cocTouT M3 XKEecTKOTo
MWIMHJpPA ¢ TOMIIHON cTeHku 10 30 MM (1,2 mroiiMa) ¢ mpelu3noHHO 00pab0oTaHHBIMU
KOHI[aMH JIJIs1 YCTAaHOBKH TMOAIIWITHIKOB M C OJHUM WJIM HECKOJIbKUMH (pIIaHIaMu Ui
MoHTaxka. OOpaOoTaHHbIE KOHIBI MapaJIeNbHBI APYT OPYry W TEPIEHAUKYJISPHEI
MpoAoIbHON ocu IwMHApa B mpenenax 0,05 rpamyca wim menee. Kopmyc moxer
TaK)Ke TMPEICTaBISITh COOON KOHCTPYKIIMIO SYEHCTOTO THMA JJISi pa3MelleHHs B HEM
HECKOJNIBKHX POTOPHBIX TPYO. Kopnyca w3roraBnmmBatoTcs M3 MaTepHaloOB,
koppo3suecToikux Kk UFs, ninu 3amuiaroTcst MOKpHITHEM U3 TAKUX MAaTEpPHAJIOB.

f) JloBymkm:

CrienuasibHO TIpeHa3HAYEHHBIE WIIH MTOTOTOBIEHHBIE TPYOKH BHYTPEHHUM JHaMETPOM
no 12 mm (0,5 mroiima) anst u3Bneuenus raza UFg w3 poTopHO# TpyOBI 1O METOIY
TpyOKu [luto (T.e. ¢ OTBEpCTHEM, HANIPABICHHBIM Ha KPYTrOBOW MOTOK T'a3a B POTOPHOM
TpyOe, K mMpuMepy, MOCPEACTBOM M3rMOa KOHIIA PagUuabHO PACIIOIOKEHHOW TPYOKH),
KOTOphIC MOXKHO TPUKPENHTHh K ICHTPAIBHON CHCTEME W3BICUCHUS Traza. 1pyOku
M3TOTOBJICHBI M3 MaTepHUaNoB, Koppo3uecTolkux K UFy, win 3amuIarTcs MOKPEITHEM
W3 TaKUX MaTEpHaJIOB.



5.2.

5.2.1.

5.2.2.

CrneunuanbHO 1MpeJHa3HAYEHHble MJIM IOArOTOBJEHHbIE BCIOMOraTe/IbHbIe
CHUCTEeMbI, O000OpylOBaHME M  KOMIIOHEHTBl /UISl  MCIIOJIb30BAHUS  HAa
ra3oneHTpuQyxHO ycTaHOBKe N0 000ranieHHI0

BBOJHOE 3AMEYAHUME

BcnomoratensHble  cHCTeMBI, OOOpYIOBaHME W KOMITOHEHTHI Ta30NEeHTPU(YKHON
YCTaHOBKH 10 00OTAIICHHUIO TPEJICTABISIFOT CO00# CUCTEMBI YCTaHOBKH, HEOOXOIMMEIC
s nogaun UFg B neHTpudyru, s CBI3W OTACIBHBIX IEHTPUDYT MEXITY COOOU ¢
IIeTBI0 00pa3oBaHUS KacKajoB (MM CTYIICHEH), YTOOBI NOCTHYH 00Jiee BBICOKOTO
oboramenns u w3Biaedb ''mponaykr' u "xBocTel" UFs w3 mentpudyr, a Taxxke
o0opyoBaHUe, HEOOXOIUMOE Il TPHUBEACHUS B JCHCTBHE IICHTPU(PYT WIH IS
YIIpaBJICHUS] YCTAHOBKOM.

O6srya0 UF( ncmiapsiercss U3 TBepABIX BEIIECTB, TIOMEIIEHHBIX BHYTPH TOJOTPEBaEMbIX
aBTOKJIABOB, M TOAAETCSl B Ta3000pa3HON ¢opMe K LEeHTpudyraMm depe3 CHUCTEMY
KOJIJIEKTOPHBIX TpyOonpoBoaoB kackaaa. "[lpomykt" u "xBoctel" UF¢, moctynarommue
W3 [EHTPUPYr B BUJE Ta3000pa3HBIX MOTOKOB, TAaKXKE MPOXOIAT 4Yepe3 CHCTEMY
KOJIJIEKTOPHBIX TPYOONPOBOAOB KacKala K XOJOAHBIM JIOBYHIKaM (paOOTaroIluM MpH
temmepatype okoiio 203 K (-70°C)), rae oHM KOHICHCHPYIOTCS U 3aT€M MOMEMIAlOTCs B
COOTBETCTBYIOIINE KOHTEHHEpPHI I TPAHCIOPTUPOBKH HIW XpaHEHUs. Tak Kak
YCTaHOBKA IO OOOTAlICHUIO COCTOUT M3 MHOTHUX ThiCSY ICHTpU(YT, COOpaHHBIX B
KacKaJlbl, CO3JaI0TCs MHOTOKHJIOMETPOBBIE KOJJIEKTOPHBIE TPYOONPOBOABI KacKalloB C
TBICSIYaMH CBapHBIX IIBOB, MPHYEM CXeMa OCHOBHOH 4YacTH MX COEIUHEHHI
MHOTOKpAaTHO moBTopseTcs. OO0opymoBaHHMe, KOMIIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB
W3TOTaBIMBAIOTCA C COOJIIOJACHUEM BBICOKHX TpeOOBaHMI K BaKyyM-IUIOTHOCTH H
YUCTOTE 00pabOTKH.

CucreMbl mojgavyu/cucTeMbl 0TBOAA "'mpoaykTa' u "xBocTOB"

CHCI_[I/IaJ'IBHO MNpSAHA3HAUYCHHBIC HJIM TMOATOTOBJICHHBIC TCXHOJIOTUYCCKHUC CUCTCMBI,
BKIIIOYArOIue:

NUTAIONIME aBTOKIAaBbl (WM CTaHIMU), Hcnoib3yemble jns mnomaun UFg B
kackanel neHTpudyr npu mapieHud g0 100 kIla (15 ¢yHT/KB. a10fiM) B Ipu
ckopoctH 1 Kr/4 unu 6onee;

JecyOIMMaTophl (MM XOJIOAHBIC JIOBYIIKH), HCIONb3yeMble 1t BeiBeaeHus: UFg
13 KackajzoB mpu gaeineHud a0 3 klla (0,5 pyar/kB.OoiM).  ecyonumMaTopsl
crioco6Hbl oxnaxaaTsest 10 203 K (-70°C) u HarpeBathest 10 343 K (70°C);

cTaHIMK "mponykTta" M "xBocToB", mcmonb3dyeMble Uil nepememieHuss UFg B
KOHTEHHEPHI.

JTta ycTraHOBKa, 000pyIoBaHHE W TPYOOIIPOBOIBI IOJHOCTHIO H3TOTABIIMBAIOTCS W3
croikux k UFs wMaTepuasioB wiM  3alWIIalOTCs  MOKPBITHEM W3  HHX
(cm. TIOSAICHUTEJIBHOE 3AMEYAHHWE k nmanHOMYy pasfeny) C COOMIOACHHEM
BBICOKHX TpeOOBaHUI K BaKYyyM-TUIOTHOCTH U YHCTOTE OOPaOOTKH.

MammnHHBIE CHCTEMBI KOJJIEKTOPHBIX TPYOOIIPOBO/OB
CrnenmanbHO TpeJHa3HaYCHHBIE MM TOATOTOBJICHHBIE CHCTEMBI TPYOONPOBOAOB H
KOJIJIEKTOpoB Ui ynaepxkaHusi UF, BHYTpH LEHTpU(YKHBIX KackagoB. OTa CeTb

TpyOOTIIPOBOOB OOBIYHO MPEACTABIACT cOOOM cUCTeMy € "TPOHHBIM" KOJJIEKTOPOM, U
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5.2.3.

5.24.

5.3.

KaXKiasi eHTpU(yTa coeTMHEeHA ¢ KAXKIBIM M3 KoJUlekTopoB. CrenoBaTenbHO, cXxema
OCHOBHOW 4YaCTH WX COEQUHEHHS MHOTOKpPAaTHO NOBTOpsAeTcs. OHa TOTHOCTHIO
nsrotaBnuBaercss w3 croikux kK UFg wmatepmanoB (cm. I[NOSCHUTEJIBHOE
3AMEYAHUWE k Hacrosmiemy pasfeny) ¢ COONIOACHHEM BBICOKMX TpeOOBaHUN K
BaKyyM-TUIOTHOCTH M YUCTOTE 00paOOTKH.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1711 UF

CrierualibHO TpeIHa3HAYCHHBIC WU IO OTOBJICHHBIC MATHUTHBIC W KBaPYTIOIbHBIC
MacC-CIIEKTPOMETPHI, CIOCOOHBIC TPOW3BOANTH NPAMOW OTOOpP TPoO IomaBaeMou
Macchl, "mpomykTa" WM "XBOCTOB" M3 ra3oBbIX MOTOKOB UFg M 00amaromiue moTHbBIM
Ha0OPOM CIICYIONIUX XapaKTEPUCTHK:

1. yAeNbHAs pa3peraromnias CriocoOHOCTh 1Mo Macce cBhime 320;

2. COJIep)KAaT MCTOYHWKH WOHOB, W3TOTOBJICHHBIC M3 HUXpPOMa WM MOHENS WIIN
3aIUIICHHBIC TOKPHITHEM U3 HUX, WU HUKCINPOBAHHBIC

3. COJICPKaT MOHU3AIMOHHBIC UCTOYHHUKHU ¢ OOMOApIUPOBKOM SIEKTPOHAMU;

4. COJIEPKAT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO JUIsSl H30TOITHOTO aHAJTH3A.

IIpeodpa3zoBaTen 4acTOTHI

[IpeoOpa3zoBaTenu 4YacTOTHl (TaKKE H3BECTHBIC KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHENUAILHO TIpeJIHA3HAYCHHBIC WIIM [OJATOTOBJICHHBIE JUIS TIMTAHHS CTaTOPOB
JIBUTATEJICH, ONpeneNieHHBIX B moamyHkTe 5.1.2.d), Wiam dYacTh, KOMIIOHEHTHI U
moacOOpPKM TakWX MpeoOpa3oBaTeNield YacTOThI, OOJANAIONIME IIOJIHBIM Ha0OpOM
CIICAYIONINX XapaKTEPUCTHUK:

1 MHOTO(Da3HBINA BEIX0OJ B Auama3one oT 600 mo 2000 I'r;

2 BBICOKasl CTAOMIBHOCTH (CO cTabmu3arueit yactoTsl Jrydrie 0,1%);
3. HHU3KWE HENMHEHbIe UCKakeHHus (MeHee 2%);

4 ko3 durueHt moseznoro aercTus cebitre 80%.
MNOSACHUTEJIBHOE 3AMEUAHUWE

[lepeuncnennoe BhIIE 00OpPYAOBAHHE BCTYNMAET B HEMOCPEICTBEHHBIH KOHTAKT C
TexHoyiormaecknuM razoM UF¢ mim HemocpeacTBEHHO YIpaBIisieT paboToi MEHTPU(YT u
MPOXOKACHUEM Ta3a OT NEHTPU(YTH K NEHTpUPYTE U U3 KAacKaja B KacKal.

Koppozuecroiikne k UFg MaTepuanbl BKIIOYAIOT HEPKABEIOIIYIO CTajidb, aTlOMUHUUI,
QITIOMUHUEBBIC CIUIaBBl, HUKEIh WM CIDIaBhI, coaepxariue 60% u 6onee HUKEIS.

CrnenuaibHO NpeJHA3HAYEHHbIE WM NIOAT0TOBJICHHbIE COOPKU U KOMIIOHEHTHI JIsI
HCII0JIL30BAHUS NPH razoaupdy3noHHOM 000raleHnu

BBOJHOE 3AMEYAHUE

IMpn razomuddysmoHHOM MeTome pa3deleHHs H30TONOB ypaHa  OCHOBHOM
TEXHOJIOTHUECKON COOPKOM SBISCTCS CIELHAIbHBIA MOPUCTBIN ra3oauddy3noHHBIH
Oapbep, TEIIOOOMEHHUK AJSl OXJIaKACHHUsS ra3a (KOTOpBIM HarpeBaeTcs B Ipolecce
CKaThsl), YIUIOTHUTENbHBIC KJIAamaHbl ¥  PEryJupylollue KIIamaHel, a TaKke
TpyOOIPOBOIBL. ITockonbky B ra3oaud(dy3HMOHHONH TEXHOJOTHH HCHOJIB3yeTCs
mectudropucteiii ypan (UFg), Bce oOopymoBanue, TpyOOIpPOBOABI M TMOBEPXHOCTH
WU3MEPUTENBHBIX MPHOOPOB (KOTOpBIE BCTYMAalOT B KOHTAaKT C Ta30M) JOJIKHEI
M3TOTABINBATHCS M3 MAaTEPUAJIOB, COXPAHSIONMX CTaOWIBHOCTD NMpH KoHTakTe ¢ UFg.
lazopnddysroHHas ycTaHOBKa COCTOUT U3 psAAa TaKUX COOPOK, TaK YTO MX KOJIMYECTBO
MOJKET OBITh Ba)KHBIM MTOKa3aTEeJIEM KOHEUYHOT'O TIpeIHA3HAUCHHSI.
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5.3.1.

5.3.2.

5.3.3.

5.34.

5.3.5.

I'azonuddy3uonnbie 6apbepbl

a)  CrenuaspHO TpeIHA3HAUYCHHBIE WM IIOATOTOBJICHHBIC TOHKHE, IIOPHCTHIC
¢uibTphl ¢ pasmMepom nop 100-1000 A (anrcrpem), Tonmmuoi 5 mm (0,2 mroiiMa) uam
MeHbIlle, a id TpyO4arbix ¢opM guameTpoM 25 mMm (1 grofiM) WM MEHBIIE,
M3TOTOBJICHHBIC M3 METAUIMYECKUX, MOJMMEPHBIX HIM KEPaMHUYECKHX MAaTepHajoB,
kopposuectoiikux k UFs, u

b) CIICLMAJIbHO TOJATOTOBJICHHBIE COCAMHECHMSI WM TOPOLIKU ISl HU3TOTOBICHUS
Takux (UIBTPOB. TakuWe COCIUHEHHS M TMOPOIIKH BKIIOYAIOT HUKEIb WM CIUIABHI,
comepxkamue 60% wim Ooyiee HHKENs, OKCHI amroMuHus wiu crtoiikue K UFg
MOJIHOCTEI0 (DTOPUPOBAHHBIE YTIIECBOIOPOIHBIC TOIMMEPHI ¢ 4UCTOTOH 99,9% wnm
Oomee, pasmMepoMm dYacTui MeHee 10 MKM W BBICOKOH OIHOPOMHOCTBIO YACTHUIL TIO
KPYITHOCTH, KOTOpBIE CIIEI[UAJIBHO IOJITOTOBJICHBI JUISE HM3rOTOBJICHMS
razoaud}y3noHHBIX OapbEpOB.

Kameps! nugdysopos

CrnienianbHO MpeTHa3HaYCHHBIE WITH MOJITOTOBJICHHBIC TePMETHYHBIC MIMHAPHICCKIE
cocyabl quamerpoM Oonee 300 mum (12 aroitmoB) u anmuHOU 6onee 900 MM (35 mrofiMOB),
WA TPSIMOYTOJIBHBIE COCYABI CPABHUMBIX Pa3MEpPOB, UMCIOIIUE OJUH BIIYCKHON M JBa
BBIITYCKHBIX MaTpyOKa, AWaMeTp KaKIOro M3 KOTOpeix Oosee 50 mm (2 mroiima), muis
MOMEIIECHUS B HUX Ta30du(y3HOHHBIX 0apbepoB, W3rOTOBNICHHbIE M3 CTOWKHX K UFg
MaTepHaIOB WM 3allUIICHHBIC TMOKPBITHEM W3 HHUX, W MPEAHA3HAYCHHBIC IS
YCTaHOBKH B TOPU30HTAIEHOM HITH BEPTHKAIHHOM IOJIOKECHUH.

Kommnpeccopsl 4 razonyBku

CrienuaJibHO TIpeiHa3HAYCHHBIC WM TIOATOTOBJICHHBIC OCEBBIC, IICHTPOOESKHBIC WIIN
00BEMHBIEC KOMITPECCOPHI, WM Ta30lyBKH C MMPOU3BOJIUTEIHLHOCTHIO Ha Bcoce 1 M’/MEH
wm Oonee UFs m ¢ pgaBieHWMEM Ha BBIXOAE OO HECKOIBKMX coTeH Klla
(100 ¢ynt/kB. ArO¥iM), MpeAHA3HAUYECHHBIE IS TOJTOBPEMEHHON IKCILTyaTallul B Cpeie
UFs ¢ anmekTpoaBurareneM COOTBETCTBYIOIICH MOIIHOCTH WM 0Oe3 HEero, a Takxke
OTHEeTbHBIC COOPKHU TAaKUX KOMIIPECCOPOB M Ta30[yBOK. OTH KOMIIPECCOPHI U Ta30IyBKH
MMEIOT Tiepeman nmaBieHus oT 2:1 mo 6:1 wm m3roraBmuBaroTcs W3 cToWkumx K UFg
MaTepHajIOB WIH MOKPHIBAIOTCS MU,

YnjioTHeHus Bpallauxcd BajaoB

CrenuanbHO TIpeIHA3HAYCHHBIC WM IOJTOTOBJICHHBIC BAKYYMHbBIC YIUTOTHEHHUS,
YCTaHOBJICHHBIC Ha CTOPOHE TOJAaYd W Ha CTOPOHE BBIXOJA JUIS YIUIOTHCHHS Baa,
COCIMHSIOIICTO POTOP KOMITPECCOpa MM Ta30[yBKH C MPUBOJHBIM JBUTATENIEM, C TEM
9T00Bl  00CCHCUUTh HAASIKHYIO TEPMETH3AIMI0, MPEIOTBPAIIAIONIYI0 HATCKaHUEe
BO3/lyXa BO BHYTPEHHIOI KaMepy KOMIIpeccopa HJIM Ta30yBKH, KOTOpas HaroJHEHA
UF;. Takue yrmmoTHeHHs OOBIYHO MPOCKTUPYIOTCS HAa CKOPOCTh HaTeKaHHs OydepHOro
raza menee 1000 cv’/mu (60 TroiiM’/MuH).

Tem1oo0MeHHUKH 1719 oxJaxaenns UFg
CrenmaiabHO MpeIHa3HAYCHHbBIC WITH MOATOTOBJICHHBIE TEMI000MEHHUKH,
M3TOTOBJICHHBIE N3 CTOWKHX K UFg MaTepuanoB mim MOKPHITHIE HMU (32 UCKITIOYCHUEM

HepxcaBeIomeﬁ CTEUII/I), WJIn MCEObIO, WA JIIOOBIM COYCTAHHEM JTHX METAJIOB H
pacCuUUuTaHHBIC Ha CKOPOCTb HM3MCHCHUS MHABJIICHUA, OMNPCACIAIOIICTO YTCUKY, MCHCC
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5.4.

5.4.1.

10 ITa (0,0015 ¢yuTt/kB. motiM) B yac mpu nepenane aasienus 100 kIla (15 gpyHT/KB.
TTIOMM).

CnenuajibHO TMpeJHA3HAYEHHble WM TOAr0TOBJIEHHbIE BCIOMOraTelbHbIe
cUCTeMbl, 00OpyI0OBaHMe W  KOMIIOHEHTHI /Jf  MCHOJbL30BAaHUS  NpPH
razoaudpPy3noHHOM odorameHun

BBOJIHOE 3AMEYAHUE

BcnomoratenbHble cucTeMBbl, 000pyJOBaHUE W KOMIOHEHTHI AJIsi Ta30au(dy3nOHHBIX
YCTAaHOBOK TI0 OOOTAICHHUIO TPECTABISAIOT COO0H CHCTEMBI YCTAHOBKH, HEOOXOIUMBIC
st nogaun UFg B razonnddy3uoHHYI0 COOPKY, JUIS CBSI3U OTIENBHBIX COOPOK MEXKITY
co0oif 1 00pa3oBaHUs KackagoB (WM CTYNEHEH) ¢ IEbI0 MOCTENIEHHOTO NOCTIKEHHS
Oonee BBICOKOTO oborameHus u wu3BiIedeHUS '"mpoaykra" u "xBocrtoB" UFs m3
TipPy3UOHHBIX  KACKaJIOB. BBHIy  BBICOKOMHEPIIMOHHBIX  XapaKTEPUCTUK
1 y3MOHHBIX KacKaJoB JII000E NpepblBaHUE MX paboThl, 0COOEHHO MX OCTaHOBKA,
NPUBOIAT K CEpbE3HBIM MociencTBusaM. CrenoBaresibHO, Ha Ta3oau(y3HOHHOM
YCTaHOBKE Ba)XKHOE 3HAYCHUE MMEIOT CTPOTOE U MOCTOSHHOE MOJIePKaHNe BaKyyMa BO
BCEX TEXHOJOIMYECKHX CHCTEeMax, aBTOMAaTHUYECKas 3alluTa OT aBaphuii U TOYHOE
aBTOMAaTHYECKOE PEryJMpoBaHME MOTOKa ra3a. Bce 3T0 MpUBOOUT K HEOOXOIUMOCTH
OCHAINCHHSI YCTAHOBKH OOJNBIINM KOJMYECTBOM CHEIUAIBHBIX H3MEPHUTEIBHBIX,
PETYIUPYIONINX ¥ YIIPABISIONIAX CUCTEM.

O6bruno UF¢ wucmapsiercs #W3 IWIMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U
nojiaeTcsl B ra3o00pa3Hoi popMe K BXOJMHBIM TOYKAM Yepe3 CHUCTEMY KOJICKTOPHBIX
TpybompoBonoB kackama. "llpoaykt" u "xBocThl" UF4, mocTymaroniue w3 BBIXOTHBIX
TOYCK B BHUJAC Ta3000pa3HBIX IMOTOKOB, MPOXOAAT YEPe3 CUCTEMY KOJICKTOPHBIX
TpyOOIIPOBOZIOB Kackaia Ju00 K XOJOAHBIM JIOBYIIKAaM, JIMOO K KOMIIPECCOPHBIM
CTaHITUAM, TIe Ta3000pa3Hblii MOTOK UFg cxKmkaeTcs ©W 3aTeM IOMENaeTcs B
COOTBETCTBYIOIINE KOHTSHHEPHI I TPAHCIOPTHUPOBKU MW XpaHEHHSA. [lOCKONBKY
razonupy3uoHHAs YCTAaHOBKA 1O OOOTAICHHUI0 MMEET OOJbIIOE KOJIHYECTBO
razoaudHy3noOHHBIX COOPOK, COOpaHHBIX B KaCKaJIbl, CO3/IA0TCS MHOTOKHJIIOMETPOBBIC
KOJUIEKTOPHBIE TPYOOTPOBOBI KACKAIOB C THICSYaMH CBApHBIX IIBOB, MPUYEM CXEMa
OCHOBHOW 4YaCTH WX COCAMHCHUN MHOTOKpaTHO TmoBTOpsieTcs.  OOopymoBaHume,
KOMITOHEHTHI M CHCTEMBI TPYOOIIPOBOJIOB M3TOTABIMBAIOTCS C COOJIIOJIEHUEM BBICOKHX
TpeOOBaHM K BaKyyM-IDIOTHOCTH U YHCTOTE 0OPabOTKH.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
y

CrieruaibHO TpeHa3HAYCHHBIC WM TIOJTOTOBJICHHBIE TEXHOJIOTUYECKHE CHCTEMBI,
crocoOHbIe padoTath npu AasiaeHu 300 I1a (45 GyHT/KB. q10HM) WM MEHEe, BKIIIOYas:

NWTAIONINE aBTOKJIABBI (WM CHUCTEMbI), Hcnonbdyemble i noxaun UFg B
razoaudQy3noHHBIE KAaCKabl;

JecyOonrMaTops! (MITH XOJOIHBIE JIOBYIIIKH ), HCIIONIb3yeMble i BeiBeaeHust UF
u3 ra301u(pPy3MOHHBIX KaCKaJIOB;

CTaHIIMM CXKHMXXCHHUA, T'C UF6 B ra3oo6pa3H0171 (bopMe N3 KaCKaga CXKXHMACTCA U
OXJIaXOaacTCsa A0 d KUAKOIO COCTOSAHUA,

craniuy "mpomykra" uiam "XBOCTOB", HCIONB3yeMble s nepemeienus UFg B
KOHTEHHEPBHL.
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5.4.2.

5.4.3.

5.44.

5.4.5.

CucreMbl KOJJIEKTOPHBIX TPY0ONPOBO/10B

CrienianbHO TpeJHAa3HAYCHHBIC WU IOJATOTOBJICHHBIE CHCTEMBI TPYOOIPOBOJIOB H
CUCTEeMBI KoOJUIeKTOpoB st yaepxkanus UFgs BHyTpu razonudy3uoHHBIX KacKaoB.
OTa ceTh TPYyOONPOBOMOB OOBIYHO TIPENCTABIAET COOOW cHCcTeMy ¢ "IBOMHBIM"
KOJIJIEKTOPOM, TJIe KaX/1as siueiika CoOeJMHEHA C KX bIM H3 KOJJICKTOPOB.

BakyymHbIe cucTeMBbI

a) CrierajgbHO TMpeIHA3HAYCHHBIC WM TOATOTOBJCHHBIC KPYIHBIC BaKyyMHBIC
MarucTpajid, BaKyyMHbIC KOJUICKTOPBHI W BaKyyMHbBIC HACOCHI MPOHM3BOAUTEIBHOCTHIO
5 v /mun (175 ¢yt /Mun) win Gonee.

b) BaxyymHbBIe HAaCOCHI, CIICIMATILHO MPEIHA3HAYCHHBIC [Tl paOOTHI B COMIEPIKaIIICH
UFs atMocepe v M3roTOBIICHHBIC M3 ANIOMHHHUS, HUKEIS WIA CIUIABOB, COJEPMKAIIUX
6oree 60% HUKENS WK MOKPHITHIE IMH. JTH HACOCHI MOTYT OBITh WJIM POTAIMOHHBIMH,
WM TIOPUTHEBBIMU, MOTYT UMETh BBITCCHSIONINE U (TOPUCTOYIIICPOIHBIC YIUIOTHCHHUS,
a TaKKe B HUX MOTYT IPUCYTCTBOBAThH CIICIIUAIEHBIC PA00UNe KUTKOCTH.

CnenuajibHble CTOMMOPHBIC U PETrYJUPYIOIIIHUEC KJIAlTaHbI

CrierualibHO TIpeHa3HAYCHHBIC WMJIM TOJITOTOBJICHHBIC PYYHBIC WM aBTOMATHUYECKUE
CTOIIOPHBIC ¥ PETYJUPYIONINE KJIaaHbl CHIb(MOHHOTO THIA, W3TOTOBJICHHBIC W3
croiikux k UFg marepuanos, nuamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiimMoB) mist
YCTaHOBKH B OCHOBHBIX U BCIIOMOTATEIBHBIX CHCTEMAaxX Ta30au((y3HOHHBIX YCTAHOBOK
o 00OTaIECHUIO.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 111 UF

CrienuaJibHO ~ TpeJHA3HAYCHHBIC WM  [OATOTOBJICHHBIC  MAarHUTHBIE  WIH
KBaJIPYIIOJIbHBIC MAacCC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOU3BOAMTE MPSIMOI OTOOp MPOO
rmogaBaeMoil Maccel, 'mpoaykra" wim "XBOCTOB" U3 Ta30BhIX MOTOKOB UFg m
00J1a1af0ITHE MTOJIHBIM HA0OPOM CIICAYIONIUX XapaKTEPUCTHK:

1. yIenbHas pa3peliaomias CocoOHOCTh 1o Macce cBblie 320;

2. COACpKAT MCTOYHMKHU HMOHOB, M3IOTOBJICHHBIC M3 HHUXpPOMAa WM MOHEIA HWIIN
3aIMUIICHHBIC TOKPBITUEM U3 HUX, NI HUKCIIMPOBAHHLIC,

3. coJepKaT HOHU3aLMOHHBIE HICTOYHUKH C OOMOapANPOBKOH HIIEKTPOHAMH;
4. COZepKAaT KOJJIEKTOPHYIO CUCTEMY, IIPUTOJHYIO JJIL U30TOMHOIO aHAIU3A.
[OACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe BhIIE O0OpPYAOBAaHUE BCTYNMAET B HEMOCPEICTBEHHBIH KOHTAKT C
TtexHonoruueckuM razom UF,, 00 HEMOCPEACTBEHHO PEryIHpyeT MOTOK B Mpeesiax
Kackama. Bce mMoBEepXHOCTH, KOTOPHIE BCTYNAIOT B KOHTAKT C TEXHOJOTHIECKUM Ta30M,
IETMKOM M3TOTABIUBAIOTCS U3 CTOMKMX K UF¢ MarepuanoB wWiu MOKPHIBAIOTCS HMH.
Jyia nenei pa3fenoB, OTHOCSIIUXCS K Ta30qu(y3HOHHBIM yCTPOUCTBAM, MAaTCPHAIIBI,
kopposuectoiikue k UF4, BKIIIOYatOT HEPXKABEIOIIYIO CTallb, AIIOMUHUHN, allFOMUHUEBBIE
CIUIaBBI, OKCHJI QJIFOMUHUS, HUKEIIb WIIM CIUIaBHI, cofepxkariue 60% wmm 6oee HUKEI,
a taxxke ctoiikue K UF¢ momHocThI0 (DTOpUPOBAaHHBIC YTIICBOAOPOIHBIC IOJTMMEPHI.
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5.5.

5.5.1.

5.5.2.

CnenuajbHO NpeaHa3HAYEHHbIE WU MOAT0TOBJIEHHbIE CHCTEMbI, 000PYI0BaHUE U
KOMIIOHEHTBHI  [UISi HMCHOJB30BAHMSI HA YCTAHOBKAX  a’POAMHAMHYECKOI0
o0oramenus.

BBOJHOE 3AMEYAHUME

B mpomeccax aspoamrammdeckoro oborameHus cmech razoodpasnoro UFg u jerkoro
ra3za (BOJOPOJA WIIM TEIHI) CKUMACTCS W 3aTeM NPOIYCKAeTCs 4epe3 pa3eisioline
BJIEMEHTHI, B KOTOPBIX M30TOMHOE Pa3ClICHUE 3aBEpIIACTCS MOCPEACTBOM MOIYUYCHUS
OOJNBIINX IEHTPOOSKHBIX CHJI MO TEOMETPHHM KPUBOJIMHEHHOW CTEHKH. Y CICIIHO
pa3paboTaHbI JBa MpoIecca 3TOTO THMA: IPOIECC COIIOBOTO pa3feNieHHs] U IMPOIECC
BUXpeBON TpyOku. [lims 0o0OMX MpPOIECCOB OCHOBHBIMH KOMIIOHCHTAMH KacKaia
paszeneHus  SABNSIOTCS — IWIMHAPWYECKHE KOpIyca, B  KOTOPBIX  pa3MeEIICHBI
CHelHaIbHbIe Pa3IeUTeNbHbIE AIIEMEHTH (COTUTa WM BHXPEBBIE TPYOKH), Ta30BbIE
KOMITPECCOPHI M TEIIOOOMEHHUKH I YAAJICHHUS 00pa3yroIIerocs MpH CXKATHH Terlia.
Jlis a3poIMHAMHYECKUX YCTAaHOBOK TPeOyeTCs TSIl s TAKUX KACKaJoB, TaK YTO UX
KOJMYECTBO MOXET CHYXHUTh BaXXHBIM yKa3aTelleM KOHEYHOTO WCIOIb30BAHMS.
[Tockonpky B aspoamHamuueckom mpouecce ucnonsdyercsi UFg, moBepxHOCTH BCEro
o0opymoBaHusI, TPYOONPOBOJOB M HU3MEPUTENBHBIX TMPUOOPOB (KOTOPBIE BCTYMAKOT B
KOHTakT C Ta30M) JOJDKHBI H3TOTaBIUBAThCS W3 MAaTEpHAIOB, COXPAHSIONINX
YCTOMYMBOCTD Npu KoHTaKkTe ¢ UFg.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuunciieHHble B HACTOSIIEM pas3ieiec 3JIEMEHTBI BCTYIAIOT B HEMOCPEACTBEHHBIN
KOHTAKT ¢ TeXHOJIornueckuM razom UF4 1u00 HemocpeacTBEHHO PEryIMpyrOT MOTOK B
mpenenax —Kackaja. Bce moBepxHOCTH, KOTOpbIE BCTYMAalOT B KOHTAaKT C
TEXHOJIOTHMYECKUM Ta3oM, IEIMKOM HM3roTaBinuBatorcs u3 croiikux Kk UFs marepuanos
WJIM 3allUIICHbI TIOKPBITUEM M3 TaKUX MaTepuaioB. I eneii pasaesa, OTHOCSIIEroCs
K DJIEMEHTaM a’pOJAMHAMUYECKOro oOoraiieHusi, koppo3uecroiikue k UFs marepuans
BKJTFOYAIOT MEJIb, HEPXKABEIONIYIO CTallb, ATFOMHHHN, aJIIOMHUHUEBBIC CIDIABBI, HUKEIb
WJIU CIUTaBHI, coaepxkariie 60% wuimu OoJiee HUKENS, a Takke cToiikue K UF4 moTHOCTRIO
($TopupOBaHHBIC YTIIEBOAOPOIHBIC MTOJIUMEPHI.

Pa3znennrebHBIE COILIA

CrenuanbHO TpeTHA3HAUYCHHBIC WM MOATOTOBICHHBIE pa3/eNIUTENbHBIE COIUIa M MX
cOopku. PasmenuTenbHBIE COIUIa COCTOAT W3 INENEBHIHBIX H30THYTHIX KaHAJIOB C
panuycom nsruda menee 1 MM (06sruHo ot 0,1 mo 0,05 mm), kopposuectoiikux Kk UFq, u
HUMEIOIIUX BHYTPEHHIOIO PEKYLIYI0 KPOMKY, KOTOpas pasfelsieT NMpOTeKaroImuil yepes
COTLIIO Ta3 Ha JIBE (DpaKIIHH.

Buxpessble Tpyoku

CrienualibHO TpeTHA3HAYCHHBIC WX TOATOTOBICHHBIC BUXPEBEIC TPYOKH U MX COOPKH.
BuxpeBbie TpyOKM WMEIOT UWIMHAPWYECKYI0 WM KOHYyCOOOpasHyio Gdopmy,
HU3TOTOBJIEHBI U3 Koppo3uecToikux kK UFs MaTepuanoB WM 3alllUIIEHbl TOKPHITUEM U3
TaKMX MaTepUANIOB U UMCIOT auameTp oT 0,5 cM 10 4 ¢cM TpH OTHOIICHHU JJIMHBI K
muametrpy 20:1 wim MeHee, a Takke OJHO WiM OoJiee TaHTCHIMAIHLHOE BXOJHOC
oTrBepcTHe. TpyOKM MOTYT OBITH OCHAIIIEHBI OTBOJAMH COIIOBOTO THIIA Ha OJHOM HITH
Ha 000MX KOHI[AX.

[TOACHUTEJIBHOE 3AMEYAHUE

[MutarenbHBIN TA3 MOCTYMAET B BUXPEBYIO TPYOKY IO KACATEIBHOM C OJTHOTO KOHIA HITH
Yepe3 3aKpy4dHBAIOIIME JIOMATKH WM dYepe3 MHOTOYHCICHHBIE TaHTeHIMATbHBIC
BXOJTHBIC OTBEPCTHSI BIIOJIb TPYOKH.
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5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

Komnpeccopsbl 4 ra3onyBKu

CrienMalibHO TpeJHA3HAYCHHBIC WM MOATOTOBJICHHBIC OCEBBIC, LEHTPUQYKHBIC HIN
00BbEMHBIC KOMIIPECCOPHI WIIN Ta30/lyBKH, U3rOTOBICHHBIE U3 Koppo3uecTokux K UFg
MaTepHaioB,  WIM  3allMIICHHbIC  [OKPBITHEM W3  TAaKUX  MAaTepHaloB,
TIPOM3BOUTENFHOCTEIO HAa BXoje 2 M/MuH mimm 6Gomee cvecn UFg m Hecymero rasa
(Bomopon unu renuii).

MNOSACHUTEJIbBHOE 3AMEYAHUE
Takue KoMIpeccopsl ¥ Ta30yBKHA 0OBITHO UMEIOT TTepenaa nasieHus ot 1,2:1 mo 6:1.
YIi10THeHHS BPAIIAIOIINXCH BAJIOB

CrnenuanbHO INpelHa3HAYCHHBIE WM IOJATOTOBIECHHBIC YIUIOTHEHHs BpalllalOIuXcs
BaJIOB, YCTAHOBJICHHbIE HAa CTOPOHE MOAAYM W HA CTOPOHE BBIXOJAA Ul YIUIOTHEHHS
Baja, COEIUHSAIOUIET0 pOTOp KOMIpeccopa HIM pOTOp Ta30nyBKH C IPUBOJHBIM
JBUraTeseM, ¢ TEM YTOOBI 00ECIIEUUTh HAISKHYIO T€PMETH3ALIUIO, IIPEA0TBPAILAIOILYIO
BBIXOJI TEXHOJIOTMYECKOI'0 ra3a WIM HaTeKaHWE BO3[AyXa WIM YIUIOTHSIOILEIo ras3a BO
BHYTPEHHIOIO KaMepy KOMIIPpECCOPA WU Ta30lyBKH, KOTopas 3anoiaHeHa cMecbio UFq n
HECYILETo rasa.

Tem1000MeHHUKH IJIs OXJIAXKIEHHs raza

CrieruaibHO ~ TpeJHAa3HAYCHHBIC WM TOATOTOBJICHHBIE  TETUIOOOMCHHUKH,
M3TOTOBJICHHBIE U3 KOppo3uecTonknx Kk UFg MaTepranoB nim 3amuiieHHbIe TOKPhITHEM
W3 TAKUX MaTEPHUAJIOB.

Koxyxu pa3aejsironmux 3JieMeHTOB

CHCI_II/IaJ'II:HO MNpCAHA3HAYCHHBIC WJIM TMOATOTOBJICHHBIC KOXYXH  Pa3ACIAIOIINX
OJICMCHTOB, U3IOTOBJICHHBIC U3 KOppO3HeCTOI>’IKI/IX K UF6 MaTCepHraioB WU 3alIUIICHHBIX
IIOKPBITUEM M3 TaKUX MATCpUATIOB, MJId IIOMEINCHHA B HHX BUXPEBBIX Tp}/6OK I
PasacIIMTEIIbHBIX COIICI.

[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXU MOT'YT NpPEJCTaBATh COOON LMIMHIAPUYECKUE KaMephl 1uamMeTpoM Oolee
300 MM u gnuHOM Gonee 900 MM WM MIPSIMOYTOJIBHBIE KaAMEPBI CPABHUMBIX Pa3MepoB U
MOTYT OBITh TpelHa3HAuCHBI JJISl YCTAHOBKHM B TOPU3OHTAIBHOM HJIM BEPTHKAIHLHOM
MOJIOXKEHHUH.

CucreMbl mogavyu/cucTeMbl 0TBOAA "'mpoaykTa' u '"xBocTOB"

CrienuasibHO TIpeTHAa3HAYEHHBIE WIIH TIOJTOTOBJICHHBIE TEXHOJIOTMYECKHUE CHCTEMBI HITH
o0opynoBaHue Ui 000TaTUTENHFHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOUKHIX
k UFg MarepwanoB WIM 3alIUINEHHBIX TMOKPHITHEM U3 TaKUX MaTEpUajoB,
BKJTIOYAIOIIHE:

a) MUTAOIINE aBTOKJIABHI, TICYU WA CUCTEMBI, UCTIONb3yeMbie s nogaun UFg ams
mporiecca 00oraIIeHus;

b) JlecyomMMaTopbl (MM XOJIOAHBIC JIOBYIIKH), WCTIOIB3YEMBIC IS BBIBCICHHS
Harpetoro UF u3 mporiecca o0oramnieHus AJis MOCIe Iy OIIEro NepeMeIICHNUS;

c) CTaHIMH OTBEPXKACHUS WM CKIKEHMS, Ucronb3yemble uid BeiBeneHna UFq u3
nporecca odorameHus myteM cxatus u nepesoga UFg B *KUIKYI0 WU TBEPAYIO

bopmy;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

d) craHuy "mpomykra" wiau "XBOCTOB", HCIONB3yeMble s nepememenus UFg B
KOHTEMHEPHI.

CucTteMbl KOJJIEKTOPHBIX TPYOONIPOBO/IOB

CrnenmanbHO TpeaHa3HAYCHHBIC WM TOATOTOBJICHHBIE CHCTEMBI KOJUICKTOPHBIX
TpyOOIIPOBOZIOB, HW3TOTOBIICHHBIE W3 KopposuecToiikux k UFg wmarepwanoB wumm
3all[UIICHHBIC TIOKPBITUEM W3 TaKuX MartepuanoB, it ynepxkanus UFs BHyTpH
A’POIMHAMUYIECKUX KacKaZoB. JTa CETh TPyOOIPOBOAOB OOBITHO MPEACTABISAET COOOH
cUCTEMYy C "HABOMHBIM" KOJJIEKTOPOM, TI€ KaXIbld KackaJ WM TPyMNna KacKaaoB
COEIMHEHBI C KaKIbIM U3 KOJUIEKTOPOB.

BakyymHBbIe ccTeMBI B HACOCHI

a) CrnenmanbHO TpeTHA3HAUYCHHBIC WM TIOJITOTOBJICHHBIC BaKyyMHBIE CHCTEMEI,
MIPOW3BOAUTEILHOCTRIO HA BXOAE 5 M’/MHH WIH 6Oliee, COCTOSIINE W3 BaKyyMHBIX
MarucTpaieli, BAKYyMHBIX KOJUICKTOPOB M BaKyyMHBIX HACOCOB, W IPEIHA3HAYCHHEIC
it paboThl B copepkanux UF ra3oBeIX cpenax.

b) BakyyMmHBIE HACOCHI, CIIEITUATBHO MPEAHA3HAYCHHBIC WM TIOATOTOBICHHBIC TSI
paboTel B copepkammx UFg ra30BBIX cpefax ¥ M3rOTOBICHHBIC U3 KOPPO3UECTOUKHUX K
UF¢ MaTepuanioB win 3alIMILICHHBIC TOKPHITUEM U3 TAKUX MaTepuanoB. B 3Tux Hacocax
MOTYT HCIIOJIBb30BaThCS (PTOPHCTO-YIJICPOJHbBIC YIUIOTHEHHS M CIICLHANbHbIC padoume
JKHIKOCTH.

CrnenmnaabHbie CTONOPHBIE M PeryJHPYIOIIAe KJIATIAHbI

CrenmanbHBIE TIpeIHAa3HAYCHHBIE WM TOATOTOBJICHHBIC PYYHBIC MM aBTOMATHYCCKHE
CTOTIOPHBIC ¥ PETyIUPYIOIMINE KiIamaHbl CHIH(GOHHOTO THIA, W3TOTOBIICHHBIE W3
kopposuectokux k UFg marepuanoB WM 3allUIEHHBIE TOKPHITHEM W3 TaKUX
MarepuanoB, guamerpoMm oT 40 mo 1500 MM 11t MOHTa)Xka B OCHOBHBIX U
BCIIOMOTATEILHBIX CHCTEMAaX YCTAaHOBOK a3pOJMHAMHYECKOTO 00OTaIIeHHS.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 111 UF

CrierualibHO TpeHa3HAYCHHBIC WU TIOITOTOBJICHHBIC MATHUTHEIC W KBaPYTIOIbHBIC
MacC-CIIEKTPOMETPHI, CIOCOOHBIC TPOW3BOANTH NPAMON OTOOP MPoO IomaBaeMou
Macchl, "mpomykTa" WM "XBOCTOB" U3 ra3oBhIX MOTOKOB UFg M 00amaromiue moTHbBIM
Ha0OPOM CIICYIONIUX XapaKTEPUCTHK:

1. yAeNbHAs pas3periaromnias CriocoOHOCTh 1Mo Macce cBhime 320;

2. COACpKAT MCTOYHMKHU HMOHOB, M3IOTOBJICHHBIC M3 HHUXpPOMa WM MOHEIA HIIN
3aIMUIICHHBIC MOKPBITUEM U3 HUX, UJIIK HUKCIIMPOBAHHLIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKHU C 60M6ap,Z[HpOBKOI>’I DJICKTPOHAMU;

4. COJZIep’KaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOIHYIO JITsl U30TOITHOTO aHAJIM3A.
Cucrembl otaenenusi UF oT Hecymiero raza

CrienualibHO TIpETHA3HAYCHHBIC WITH MTOATOTOBJICHHBIC TEXHOJIOTHYECKUE CUCTEMBI JJIS
otnencHust UFg oT Hecymero rasa (Bogopo/ia WK TeINs).

[NOACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMBI NpeaAHA3HAUCHBI [JIA COKpAIlCHUS COACPIKAHUA UF6 B HCCYLICM rasc no
OZ[HOI>’I YaCTHU Ha MUJIJIMOH WJIM MCHEC U MOT'YT BKIIIOYATh TAKOC O60pyI[OBaHI/I€, KakK:
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5.6.

a) KPHUOTCHHBIE TEIDIOOOMEHHUKA W KPHOCEMapaTophl, CIOCOOHBIC CO3/1aBaTh
temmeparypsl -120°C wiu MeHee, Wiu

b) OJIOKM KPUOTE€HHOI'0 OXJIaXKIEHHsI, CIOCOOHBIE CO3/1aBaTh TEMIIEPATYPhI
-120°C nnm meHee, Wi

c) OJIOKHM pa3IeUTENbHBIX COMEN WM BUXPEBBIX TPyOOk mis otaencHuss UFg ot
HECYIIETO rasa, Wiu

d) xousoable toBymku UFg, criocoOHbIe co3aBath TemrepaTypsl -20°C win MeHee.

CnenuajbHO NpeaHa3HAYEHHbIE WU NOAT0TOBJIEHHbIE CHCTEMbI, 000PYI0BaHUE U
KOMIIOHEHTBI UIfl HCIOJb30BAHMA HA YCTAHOBKAX XHMHYECKOro OOMeHa MJIU
HOHOOOMEHHOI'0 000raleHns

BBOJHOE 3AMEYAHUE

HesnaunrensHoe pasnuume W30TOMOB ypaHa IO Macce NPUBOIUT K HEOOIBIINM
W3MEHEHUSM B PAaBHOBECHHM XHMHYECKHX PEaKIfii, KOTOpble MOTYT HCIIOIb30BaThCS B
KaueCTBE OCHOBHI IS Pa3JIeICHUs M30TOMOB. YCIEIIHO pa3pa0doTaHO JBa MpoIlecca:
KUJIKOCTHO-)KHIKOCTHBIN XUMHUUECKU 0OMEH M TBEPI0-KUIKOCTHBIA MOHHBIH 0OMEH.

B mpomecce KHIKOCTHO-)KUAKOCTHOTO XUMHYECKOTO OOMEHa B TPOTHBOTOKE
MPOUCXOJUT B3AMMOJICHCTBUE HECMEIIMBAIONIMXCA SKUAKHX (a3 (BOTHBIX  HIIH
OPraHUYECKUX ), YTO MPUBOAMT K 3PPeKTy KaCKaTUPOBAHMS THICSY CTAUIN Pa3/ICICHUS.
Bopnast ¢a3a cocrout u3 XJ0puaa ypaHa B paCTBOPE COJISTHON KHUCIOTBI, OpraHUYecKas
(daza COCTOMT W3 DKCTpareHTa, COJACPKAIero XJOPWA ypaHa B OpPraHUYECKOM
pactBoputene. KoHTakTHBIMH (UIBTpaMU B Pa3fAeIUTECILHOM KacKaJe MOTYT SBISTHCS
KUJIKOCTHO-)KHJIKOCTHBIC OOMEHHBIC KOJIOHHBI (TaKWe, KaK HMMITYJIbCHBIC KOJIOHHEI C
CeTYaThIMU TapelIKaMH) WU JKUJIKOCTHBIC IeHTpH(YKHBIE KOHTaKTHbIC GMibTphl. Ha
000WX KOHIIAX Pa3JeUTEIBHOr0 KacKajia B IeNsIX obecreueHus pedrokca Ha KaxIoM
KOHIIE HEOOXOJMMBI XWMHUYECKHE TpEeBpaIlcHus (OKHUCICHHE W BOCCTAHOBIICHUE).
I'maBHas 3amavya KOHCTPYKIIUM COCTOUT B TOM, YTOOBI HE JOMYCTHTh 3arps3HEHUS
TEXHOJIOTHYECKHUX TOTOKOB HEKOTOPHIMH HWOHAMH METAaJUIOB. B CBf3u C 3TUM
WCTIONB3YIOTCS  TUTACTUKOBBIC, TOKPBITHIE  IUIACTUKOM  (BKJIIOYAas TPUMCHCHHC
(hTOPUPOBAHHBIX YTIIECBOIOPOIHBIX MOJIMMEPOB) W/WIIA MOKPHITHIE CTEKIIOM KOJOHHBI U
TpyOOIIPOBOIBI.

B TBepmo-KHAKOCTHOM HOHOOOMEHHOM TMpoliecce oOorameHne JOCTHIaeTcst
MOCPEICTBOM  afcopOLum/IecopOui ypaHa Ha CHEIHalNbHOW, OYEHb OBICTPO
JeicTByIoNIel MOHOOOMEHHOW cMoiie uiu aacopbeHte. PacTBop ypaHa B COJSIHOM
KHCJIOTE W JIPYTHE XUMHUYECKHE PEareHThl MPOIYCKAIOTCA 4Yepe3 IMIHHAPUYECKUE
o0oraTtuTenbHbIEe KOJIOHHBI, COJAEpKallde YIUIOTHEHHbIE oM anacopOeHta.  Jlns
NMoJAep’)KaHus HENPEPhIBHOCTH Mpoliecca HeoOXonuma cucTema peduIiokca B LENAxX
BBICBOOOXKIICHUS ypaHa U3 aJcOpOCHTa OOpPaTHO B KUAKUU MOTOK, C TEM YTOOBI MOYKHO
ObT0 coOpath "mpomykT' W "XBOCTHI'. ITO MOCTHTAaeTCS ITyTEM HCIOJIb30BAHMS
NOOXOAAIIMX  XMMHYECKHMX  PEarcHTOB  BOCCTAHOBIICHHS/OKUCIEHHS,  KOTOpBIC
MOJTHOCTBIO PETEHEPUPYIOTCS B pa3/ielbHBIX BHEIIHUX METISAX H KOTOPBIE MOTYT
YaCTUYHO PEreHEPUPOBAThCS B CaMUX HM30TOIHBIX PAa3JEIUTENBHBIX KOJOHHAX.
[IpucyTtcTBHE B mponecce ropsunx KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIIOTHI
TpeOyeT, 4ToOBl 000pyIOBaHUE OBLIO M3TOTOBJICHO M3 CHEIHMATBHBIX KOPPO3UECTONKIX
MaTepHaOB WU 3aIUINEHO TTOKPHITHEM M3 TAKUX MaTEPHUAIIOB.
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5.6.1.

5.6.2.

5.6.3.

7KHIKOCTHO-’KHAKOCTHBIE 00MEHHbIE KOJOHHBI (XUMHYeCKHA 00MeH)

[IpoTuBOTOYHBIE  JKUAKOCTHO-XHAKOCTHBIE  OOMEHHBIE  KOJOHHBI,  HMEIOIINE
MEXaHWYECKUI CHIIOBOW BBOJ (T.€. MMITYJIbCHBIC KOJIOHHBI C CETYATBHIMH TapEIIKaMH,
KOJIOHHBI C TapeliKaMH, COBEPIIAIOIIMMU BO3BPATHO MOCTYIMATEIbHBIC NBWXKCHUA, U
KOJIOHHBI C BHYTPEHHUMHU TYpPOMHHBIMH CMECHUTEIISIMH), CIIEHAIBHO MIPpeIHa3HAYECHHBIC
WIK TOATOTOBIIEHHBIE JJs OOOTameHHs ypaHa C HCIOJIb30BaHHEM IIpoIecca
XUMHYECKOT0 oOMeHa. J[JIs KOppO3MOHHOW YCTOWYHMBOCTH K KOHIICHTPHUPOBAHHBIM
pacTBOpaM COJISIHOH KHCIIOTBI OTH KOJOHHBI W MX BHYTPEHHHE KOMITIOHEHTBHI
W3TOTOBJICHBI U3 TIOAXOJSIIUX TUIACTUKOBBIX MATEpPHANOB (TaKUX, Kak (hTOPHUPOBaHHBIC
YIJIEBOJOPOAHBIC TIOJUMEpPBI) WM CTEKJIa WIM 3alllMIICHBl TMOKPBITUEM M3 TaKUX
MatepuanoB. KoJIOHHBI CpOeKTHpOBaHBI Ha KOpoTkoe (30 cekyHa MU MeHee) BpeMs
MIPOXOXKICHHUS B KacKaje.

enTpudy:kHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIe (QUIbTPbI (XMMHUYECKUH
o0MeH)

HenTpudykHbIE KUIKOCTHO-XKHUIKOCTHBIC KOHTAKTHBIE (DMIBTPBI,  CHEIHAILHO
MpeIHa3HAaYeHHbIE WM TOATOTOBJICHHBIE ISl OOOTallleHUs] YpaHa C HCIOJIh30BaHHEM
mporecca XUMUYEeCKOro oOMeHa. B TakuX KOHTakTHBIX (WIBTPaxX HCIOIb3yeTCs
BpallleHUE IS TIOMYyYSHUsS] OPTaHUYEeCKUX U JKUIKUX IMOTOKOB, a 3aTeM IICHTPOOCSKHAS
cuna s pasgeneaus a3, J[as KOppPO3WMOHHON CTOMKOCTH K KOHIIGHTPHUPOBAHHBIM
pacTBOpaM  COJSHOW  KHCIOTHI KOHTAKTHBIE (MIBTPHI  HM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIIMX  IUTACTUKOBBIX  MaTepHalioB  (TakWx, Kak (TOPUPOBAHHBIC
YTIIEBOJIOPOIHBIC TIOJTMMEPhI) WIIH TOKPBHIBAIOTCS UMHU WM CTeKIoM. LleHTpudyxHbIe
KOHTaKTHBIC (DHIIBTPBI CIIPOCKTHUPOBAaHBI Ha KopoTkoe (30 cekyHa wim MeHee) BpeMs
MIPOXOXICHHUS B KacKaje.

CucreMbl 1 000py10BaHHUE JJISl BOCCTAHOBJIEHHS YPaHA (XUMUYECKUI1 00MeH)

a) CreriuajabHO TpeTHa3HAYCHHBIC WA MOJIrOTOBJIEHHEIE SIYEHKHU
DIEKTPOXUMHUYICCKOTO BOCCTAHOBIICHUS JUISI BOCCTAHOBJICHHS YypaHa U3 OIHOTO
BaJICHTHOTO COCTOSIHHSI B JPYyroe B IENsSX OOOTalleHWs ypaHa C HCIIOJIb30BaHUEM
rporecca XUMHYECKOTo oOMeHa. MarTepuansl sS9eeK, HaxXoASIHecs B KOHTaKTE C
TEXHOJIOTHYCCKIMH  PaCTBOPAMH, JIOJDKHBI ~ OBITH KOPPO3HECTOMKAMH K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJITHON KUCIOTHI.

[TOACHUTEJIbBHOE 3AMEYAHUE

KaTtomuerii oTcex sdUeiikh AOKEH OBITh CIPOCKTHPOBAH TaKWMM O00pa3oM, dYTOOBI
MPEeIOTBPAaTUTh TIOBTOPHOE OKHCICHHE YpaHa 0 O0Jee BBICOKOTO BaJCHTHOTO
cocrossHus.  J[nst ynmepkaHust ypaHa B KaTOJHOM OTCEKE SYeKa MOXKET HMETh
HETNPOHHUIIaeMyl0 JuadparMeHHyI0 MeMOpaHy, H3TOTOBJICHHYIO U3 CIIEIHAIHHOTO
KaTHOHHOOOMEHHOro MaTepuana. KarToJ COCTOMT W3 COOTBETCTBYIOIIETO TBEPIOTO
MPOBOJIHUKA, TAKOTO, KaK Irpaur.

b) CrenuanbHO TIpeTHAa3HAYCHHBIE WK TIOJITOTOBICHHBIE CHCTEMBI IS H3BJICUCHUS
U™ u OpTraHUYECKOTO TIOTOKA, PETYJINPOBAaHUS KOHIICHTPAIIMA KHUCIOTBI W JUIS
3alOJHEHUSl SYEEK JIIEKTPOXUMHUUYECKOTO BOCCTAHOBJICHHUS Ha MPOU3BOACTBEHHOM
BBIXOJIC KacKaja.
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5.6.4.

5.6.5.

5.6.6.

MNOSACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 000PYIOBAHHUS SKCTPAKIIMK PAcTBOpUTEIeM s orronkn U™
W3 OpPraHUYECKOro IMOTOKA B JKUAKHM pacTBOp, OOOpPYMOBAaHUS BBITAPUBAHUS W/WIH
Jpyroro oOOpYAOBaHHS JJIsi JIOCTHIKEHUS PETYIUPOBKH W KOHTPOJIS BOJOPOIHOTO
MoKasaresi, a TAaK)Ke HaCOCOB WIIM JPYTHX YCTPOHCTB MepeHoca JUIs 3aI0IHEHHS TYeeK
ANEKTPOXUMHUYECKOTO BoccTaHOBIeHMs. (OCHOBHas 3ajadya KOHCTPYKIIMA COCTOWT B
TOM, 4TOOBI U30EKATh 3arpS3HCHHS TOTOKA KHIKOCTH MOHAMH HEKOTOPBIX METaJLIOB.
CrnenoBatenbHO, T€ YaCTH O0OPYIOBAHUSI CHCTEMBI, KOTOPBIE HAXOAATCS B KOHTAKTE C
TEXHOJIOTHYECKHUM TOTOKOM, H3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIUX MAaTEPHAIOB
(Takux, Kak CTEKJIO, (hTOpUPOBAaHHBIC YIIICBOJOPOAHBIC IIOJIUMEPHI, CyIb(har
nonuderuna, cyab(hoH Hoaud(Gupa U NPOIMUTAHHBIA CMOJION IpadUT) WX 3alHIICHBI
MOKPBITUEM U3 TAKHX MaTEpPHAJIOB.

CucrteMbl NOATOTOBKY NMUTAHUS (XMMUYECKHUIT 00MeH)

CHCI_[I/IaJIBHO MMPpEAHA3HAYCHHBIC WM IMOATOTOBJIICHHBIC CHUCTEMbBI IJId IIPOM3BOJACTBA
MUTATCIBbHBIX PaCTBOPOB XJIOpHUJa YpaHa BBICOKOM YHCTOTEI A1 YCTAHOBOK 110
Ppa3saAcIICHUIO U30TOIIOB YpaHa MCTOJ0OM XUMHUYCCKOI'0O oOMeHa.

[OACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMEBI COCTOSIT U3 000PYIOBaHUS JJII PACTBOPCHUS, SKCTPAKIIMHA PACTBOPUTEIIEM
W/WIM HOHOOOMEHHOIO OOOpYIOBaHMS JUIS OUYMCTKH, a TaKKe JIICKTPOJTUTHYCCKUX
slYeeK JJI1 BOCCTAHOBJICHUS U™ wm U™ B U”. B smux cucremax MPOU3BOAATCSA
pacTBOpHl XJOpUIA ypaHa, B KOTOPBIX COACPIKUTCS JIMIIL HECKOJBKO dYacTed Ha
MHJUTHOH METaUTMYECKUX BKITFOUCHHUH, TAKUX, KaK XPOM, JKeJIe30, BaHAIUH, MOJTUOICH U
JIPYTUX JBYXBAJICHTHBIX WX KAaTHOHOB WJIM KAaTHOHOB C OOJbINEH BaJCHTHOCTBHIO.
KoHCTpYKITMOHHBIC MaTepHalbl ISl AJIEMEHTOB CUCTEMBI, B KOTOPOW 0OpadaThiBacTCs
U™ BBICOKOH YHCTOTBI, BKIIOYAIOT CTEKIIO, (hTopUpOBaHHBIC  YIJICBOJIOPOIHBIC
MOJIUMEPBI, TPa(UT, TOKPHITHIHA TOTUBUHUI-CYIb(MATHBIM WIH TOTUIPUP-CYIbPOHHBIM
IJIACTUKOM U MPONUTAHHBIA CMOJIOH.

CucreMbl OKHCJIEeHHs yPaHa (XUMUYECKUIT 00MeH)

N

CrenmanbHO TIpeIHA3HAYCHHBIE WJIM TOATOTOBJICHHBIC CHCTEMBI IS OKUCICHUS U ’p
+

U™ s BO3BpAIleHUs B KacKaj pasleieHus N30TOMOB ypaHa B Ipollecce 00oTameHus

METOJIOM XUMHUYECKOT0 OOMEHA.

NOACHUTEJIBHOE 3AMEYAHUE
OTHU cUCTEMBI MOTYT BKJIIOUaTh TAKHE JIEMEHTHI, KaK:

a) obopymoBaHuEe IS KOHTAKTUPOBAHMS XJIOpa W KHCIOpPOJa C BOIHBIMH
adduroeHTaMH U3 000pYZOBAaHWS pa3leNCHHS W30TOMOB W DKCTPAKIINH
o0Opa3oBaBIIerocs U™s 00CTHEHHBIN OPTraHMYECKUH MTOTOK, BO3BPALIAIOIIUNACS
U3 MPOU3BOACTBEHHOTO BBIXO/1a KACKaa;

b) obopymoBaHue, KOTOPOE OTISISACT BOAY OT COJITHOH KHCIIOTBI, YTOOBI BOJA W
KOHIICHTPUPOBAHHAS COJSIHAS KHUCJIOTa MOTJIH Obl OBITh BHOBH BBEJCHBI B
MIPOIIECC B HY)KHBIX MECTaX.

BrIcTpo pearupymoiiue HOHOOOMEHHbIE CMOJIbI/aICOPOEHThI (MOHHBIH 00MeH)

BBICTpO pcarupyronuc HOHOOOMEHHEIC CMOJBI  HIIH a,Z[COp6CHTBI, CricouuaJibHO
MMpE€aAHa3sHAYCHHBIC WJIW IIOATOTOBJICHHBIC IJIsA 060FaH_IeHI/I§I YpaHa C HCIIOJIB30BaAHHUEM

20



5.6.7.

5.6.8.

5.7.

nmporecca MOHHOTO OOMEHA, BKIIOYAs TOPHUCTHIE CMOJBI MaKpOCETUATOH CTPYKTYpHI
W/ MeMOpaHHBbIE CTPYKTYPBI, B KOTOPBIX aKTHBHBIC TPYIIIbI XUMUYECKOTO OOMEHa
OTPaHUYCHBI TIOKPHITUEM HA TIOBEPXHOCTH HEAKTHUBHOW MOPHCTOM BCIIOMOTaTeIbHON
CTPYKTYpBI, W JpYyrde KOMIIO3UTHBIC CTPYKTYphl B Jt000i mpuemiemoii Qopme,
BKIIOYAss YacTHUIBI BOJOKOH.  JTH HOHOOOMEHHBIC CMOJBI/aICOPOCHTB HMEIOT
muameTpsl 0,2 MM WIH MEHEE M JIOJDKHBI OBITh XUMUYECKH CTOHKUMH TI0 OTHOIICHHIO K
pacTBOpaM KOHIICHTPUPOBAHHOW COJITHOW KHCIOTHI, a TaKXKe JOCTATOYHO MPOYHBI
(dbm3udecku, ¢ TeM YTOOBl WX CBOWCTBA HE YXYIIIAINCh B OOMEHHBIX KOJIOHHAX.
CMombl/aIcOpOCHTHl  CHIENMATLHO TPEHA3HAYCHBI JUTSl TONYYeHHS KHHETHKH OYCHb
ObIcTporo oOMeHa M30TONOB ypaHa (IJIMTEIBHOCTH MoimyoOMmeHa meHee 10 cekyHn) u
00JaaroT BO3MOMKHOCTBIO paboTaTh MpH Temriiepatype B aumamazoHe ot 100°C mo
200°C.

HNoHoo0MeHHBIE KOJIOHHBI (HOHHBII 00MEeH)

Hunmuaapuyeckre KOJOHHBI aumameTpoM ©Oonee 1000 MM it yaepkaHus U
MOJIJICpXKaHYsI 3alOJTHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJ/afcOpOEHTOB, CIHEIHAIBLHO
MpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC IS OOOTallleHUs ypaHa C WCIOJIb30BaHHEM
MOHOOOMEHHOTO TIpoIlecca. OTH KOJOHHBI M3TOTOBJICHBI W3 MAaTEPHANIOB (TaKWX, Kak
TUTaH WM (TOPHPOBAHHBIC YIJIEBOJOPOJHBIC MOJIMMEPHI), CTOWKHX K KOPPO3HH,
BBI3BIBACMON PAacTBOpPaMU KOHIICHTPUPOBAHHOW COJSTHON KHCIOTBI, WM 3allUIIEHBI
MOKPBITUEM W3 TAaKHX MATEpUANOB M CIIOCOOHBI paboTaTh TpU TEeMIlEpaType B
nuarnaszone ot 100°C o 200°C u naBnenuu Boie 0,7 MIla (102 GyHT/KB. mtoim).

HonooOMenHbIe ccTeMBbI pe(pioKca (HOHHBIH 00MeH)

a) CrnenmanbHO TpeIHa3HAYEHHBIE WIHM MOATOTOBIEHHBIE CHCTEMBl XHMHUYECKOIO
WIH JJIEKTPOXMMHYECKOTO BOCCTAaHOBJIIEHHS [UIsl pETreHepanyy peareHTa(oB)
XUMHUYECKOTO BOCCTAaHOBJICHUS, UCIIOJIb3YEMOTO(bIX ) B Kackamax
MOHOOOMEHHOTO 00OoraleH:s ypaHa.

b)  ChenuanbHO NpeHA3HAYCHHBIE WM IOJITOTOBICHHBIE CHCTEMBI XHMHUYECKOTO
WIA  DJCKTPOXMUMUYECKOTO OKHCJICHWS JUIS pPEreHepanuu peareHTa(oB)
XUMHYECKOTO OKHCJICHHUS, WCIOJIB3yeMOoro(blX) B Kackalax HOHOOOMEHHOIO
oborarieHus ypana.

I[MTOACHUTEJIBHOE 3AMEYAHUE

B nporiecce noHO0OMEHHOTr0 00OTAIICHUs B KaYECTBE BOCCTAHABIMBAIOIIETO KaTHOHA
MOJXKET WCIIOJIb30BaThCs, HANPUMEP, TPEXBAJICHTHBIN TUTaH (Ti+3), U B OTOM cCllyyae
o+
BOCCTaHOBHUTEIIbHAS CHCTeMa OynaeT BelpabaThiBaTh Ti 3 IIOCPEACTBOM BOCCTAHOBJICHHUS
4
Ti™,

B mpomecce B KadecTBE OKHCIUTENS MOXET HCIOIB30BaThCS, HANpPUMED,
+
TpexBanenTHoe kenmeso (Fe™), m B OTOM CiIydae cHCTEMa OKHCICHHS Oyer
+ +
BeIpabaThiBaTh Fe™ mocpenctBom oxucienns Fe'.

CrnenuajbHO npeaHasHauYC¢HHbIC WJIH IOATOTOBJ/ICHHBIC CUCTEMBI, oﬁopyszaHne H
KOMITIOHCHTBI IJIl UCITI0JIB30BaAHUA B JTAa3€PHbIX 000raTUTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUME
CymiecTByOIIHUE CUCTEMBI Il 000TaTUTEIBHBIX MPOLECCOB C UCIIOIb30BaHUEM Ja3epOB

JCNATCS Ha JBE KATerOpUH: Te, B KOTOPHIX paboucit Cpemoil SBISIOTCS Maphbl
aTOMapHOTO ypaHa, W Te, B KOTOPBIX paboueil cpemoil SBISIOTCS Mapbl ypaHOBOTO
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5.7.1.

5.7.2.

coequHerns. OOMMMHM Ha3BaHUSAMH [UIsI TAaKUX TPOILECCOB SBISAIOTCA:  IEepBas
KaTeTropwsl - JJa3epHOE pasJeICHIE H30TOIIOB 10 METOAY aToMapHbBIX mapoB (AVLIS wmun
SILVA); Bropas KaTeropus - MOJEKYJISIpHBIA METOJ Ja3epHOT0O pa3ieieHus] H30TOIOB
(MLIS wmm MOLIS) m XuMHYecKas peakius IOCPEACTBOM M30HpaTeIIbHON 110
m3oronam jasepHoi aktuBanuu (CRISLA). Cucremsl, 000opyaoBaHHE U KOMITOHEHTHI
JUIsS YCTaHOBOK JIa3€pHOT0 00OTaIIeHus BKIIOYAIOT: a) YCTPOWCTBA AJIS MOJaud MapoB
METaJUINYEeCKOro ypaHa (Ajs u30HMparenbHOW (OTOMOHM3AIMM) WIH YCTPOWCTBA TS
MoJla4d TApOB YPaHOBOTO coeauHeHus (s (OTOTUCCONMAIMH WIH XUMHYICCKOM
aKTHBAITHH); b) ycrpoiictBa mis  cOopa oOorameHHOTO ©  OOCTHEHHOTO
METAIJIMYECKOTO ypaHa B KadecTBe "HpoaykTa" M "XBOCTOB" B NEpBOHW KAaTeropuu H
yCTpoiicTBa [JIsi cOOpa paslOKEHHBIX WM BBINICAIINX W3 PEaKiUd COCOUHEHUN B
KadecTBe "TpoaykTa" m HeoOpaboTaHHOTO MaTepHalia B KauecTBe "XBOCTOB" BO BTOPOU
KaTeropu; C) pabouue Ja3epHbIE CHCTEMbI Uil HW30MpaTeNbHOrO BO30YKACHUS
U30TONOB ypaHa-235; wu d) obopymoBaHHMe AN MOATOTOBKH IMOJAYM M KOHBEPCUH
MpoAyKTa. BcliencTBue CIOKHOCTH CIIEKTPOCKOMUM aTOMOB M COEIWHEHHWH ypaHa
MOKET IOTPeOOBaThCS HCIONB30BAaHHE JIO00OW M3 psAAa WMEIOIUXCS JIA3ePHBIX
TEXHOJIOTHH.

I[MTOACHUTEJIBHOE 3AMEYAHUE

MHorHe ©W3 KOMIIOHEHTOB, TIEPEUMCICHHBIX B JTOM pasfene, BCTYHalOT B
HETMOCPEICTBEHHBIN KOHTAKT C MapaMHu METaUIMYECKOr0 ypaHa WU C KUIKOCTBIO, U
C TEXHOJIOTHYECKUM razom, coctoamum u3 UFg uinu cmecu u3z UFq u npyrux razos. Bcee
TTOBEPXHOCTH, KOTOPHIE BCTYIMAIOT B KOHTakT ¢ ypaHoMm wuin UFg, TOTHOCTBIO
M3TOTOBJICHBI U3 KOPPO3UECTOMKUX MAaTEPHANIOB WM 3aIIUILECHBI TOKPBHITUEM U3 TaKHX
MatepuanoB. Jlyis menel pasgena, OTHOCAIIETOCS K KOMIOHEHTaM OOOPYIOBaHUS IS
JIa3epHOTO OOOTAICHIS, MAaTCPHAIIbI, CTOMKHUE K KOPPO3HH, BBI3LIBACMOW MapaMH HITH
KUJKOCTSAMHU, COICPKANTIMHA METAITMYECKUN YpaH WIH YPAHOBBIC CILIABBI, BKIHOYAIOT
MOKPBITHI OKCHJIOM UTTPUS TpaduT U TaHTAI, ¥ MAaTePUANbI, CTOMKHE K KOPPO3UH,
BbI3bIBaeMOr UF¢, BKIIIOUAIOT Me/b, HEPXKABEIONIYIO CTallb, AJIIOMUHUM, allFOMUHUEBBIE
CIUIaBBI, HUKEIb WM CIUIaBHI, coiepikamue 60% mukens u 6oiee, u croiikue K UFg
MOJIHOCTEIO (DTOPUPOBAHHBIC YTIICBOAOPOIHBIE TIOTHMEPHI.

Cucremsbl BoinapuBaHusi ypana (AVLIS)

CrnenuanbHO NpeAHAa3HAUYEHHbIE WIM IOATOTOBJICHHBIE CUCTEMBl BBHIIAPUBAHUA YypaHa,
KOTOpBIE COJIEp’KaT BBICOKOMOIIIHBIE TTOJIOCOBHIE MM PAaCTPOBBIE NEKTPOHHO-TYUYEBBIC
MYLIKH ¢ TIepeiaBaeMOil MOIITHOCTHIO Ha MUIIEHb Oojiee 2,5 kKB1/cm.

CucreMsl 1J151 00padOTKH KUAKOMeTaLiInyeckoro ypana (AVLIS)

CriennasibHO TIpeHAa3HAYEHHBIE WM TOJATOTOBIEHHBIE CHCTEMBI UIsI 0OpabOTKH
KUIKOTO MeTajia AJis PacIUIaBICHHOIO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIUE U3
THTJICH B OXJIAXKTAFOIIETO 00OPYIOBAHUS TSI THTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnu m Jgpyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpBIE BCTYNAIOT B KOHTAakKT C
pacijiaBieHHBIM  ypaHOM WM  YpaHOBBIMH  CIUIaBaMM,  HM3TOTOBJICHBI W3
KOPPO3HUECTOMKUX M TEPMOCTOMKUX MaTepUajOB WJIM 3alLUINEHHBIX INOKPBITUEM U3
Takux mMarepuanoB. [lpuemiieMble MaTepHabl BKIIOYAIOT TaHTaJ, HOKPBITHIH OKCHIOM
UTTpHsl Tpadut, TpaduT, MOKPBHITHIA OKHCIAMU APYTHUX PEIKO3EMETbHBIX JJIEMEHTOB
WIN UX CMECSMH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

Arperatbl 1Jis coopa "mpoaykra' u ""xBocTOB" MeTanInmyeckoro ypana (AVLIS)

CrienmanbHO TIpeTHa3HAYCHHBIE WJIH TTOATOTOBIICHHBIC arperarsl st coopa "mpoaykra”
1 "XBOCTOB" METAILTMYECKOTO YpaHa B )KHJIKOM WM TBEpAOH popme.

[NTOACHUTEJIbBHOE 3AMEYAHUE

KOMIIOHEHTBI 3THX arperaroB H3rOTOBJCHBI W3 MAaTEpUajOB, CTOMKHMX K HarpeBy H
KOPpO3UH, BBI3BIBACMON TapaMU METAUIMYECKOr0 ypaHa WU JKUJKOCTBIO, WIIH
3aIUIICHBI TOKPHITUEM M3 TAaKUX MATEPUANIOB (TaKUX, KaK MOKPBITHIA OKCHUIOM HTTPHS
rpadUT WIK TaHTajJd) X MOTYT BKJIKOYaTh B ceOs TPyOOIIPOBOMBI, KIalaHbl, MITYIEPA,
">keno0a", BBOIBI, TETUIOOOMEHHHMKH WM KOJUICKTOPHBIC IUTACTHHBI 1T MAarHHUTHOTO,
ANEKTPOCTATUYECKOTO WU IPYTUX METOJIOB Pa3AciICHHUs.

Koxxyxu pa3znenurenHoro moayJs (AVLIS)

CrnenuanbHO IpeAHA3HAUYEHHbIE WM IOJATOTOBJIEHHBIC IWIMHIPUYECKHE WM
MPSIMOYTOJIBHBIE KaMephl JUIsl TIOMEIIEHNs B HMX HCTOYHHMKA MAapOB METAJUINYECKOTO
ypaHa, 3JIEKTPOHHO-JIy4€BOI MyIIKH U KOJJIEKTOPOB "MpoayKkTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMCIOT MHOXKECTBO BXOJHBIX OTBEPCTHH JUIsl TIOJJA4X DJICKTPOIUTAHUS U
BOJIBI, OKHA JIIsl JIA3€PHBIX MYYKOB, COCIMHCHHN BaKYyMHBIX HAacOCOB, a TaKkKe IS
JMAarHOCTHKH M KOHTPOJS KOHTPOJBHO-U3MEPUTENbHBIX TpUOOpoB. OHU HMEIOT
MIPUCTIOCOOJICHHST 1T OTKPBITHS M 3aKPBITHSA, YTOOBI 00ECIICYUTh OOCITyKUBaHHE
BHYTPEHHUX KOMIIOHEHTOB,

CBepx3BYKOBBIE paclIMpUTe/bHbIe comia (MLIS)

CriertnanbHO MpeTHa3HAYeHHbIC 150131 MTOATOTOBIIEHHBIC CBEPX3BYKOBbBIC
pacumpuTensHble coruia ana oxiaxnaenus cMmeceit UFg u Hecymero raza no 150 K win
Huxe U kopposuecroiikue k UFs.

KoJsexkTopsl npoaykra natudropuctoro ypana (MLIS)

CrneunanbHO IMpeIHa3HauCHHbBIE WIH MOATOTOBICHHBIEC KOJUIEKTOPHI TBEPIOTO MPOIYKTA
msatudTopucroro ypana (UFs), coctosmue u3 ¢GuibTpa, KOMIEKTOPOB YIApPHOTO WA
LUKJIOHHOTO THIIA WK MX COYeTaHui U Koppo3uecToiikue K cpeae UFs/UFg.

Komnpeccopbl UF¢/Hecymero raza (MLIS)

CrienmanbHO TIpeIHAa3HAYCHHBIE WM TIOITOTOBICHHBIC KOMIIpeccophl it cMeceit UFg i
Hecyllero rasa st JuimTenbHol skcrutyatanmu B cpeie UFg.  KoMmoHEHTh 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYIMAIOT B KOHTAKT C HECYLIUM Ta30M, HU3TOTOBJICHBI U3
koppozuectoikux k UF¢ MarepuanoB WM 3alIUIICHBl MOKPBITUEM U3 TaKUX
MaTepHasoB.

YniaorHenus Bpamawmuxcs sajaos (MLIS)

CrnenmanbHO TIpeAHA3HAYCHHBIC WM TIOATOTOBJIICHHBIE VIUIOTHEHHUS BPAIAIONIAXCS
BaJIOB, YCTAHOBJICHHbIC HA CTOPOHE MMOJAYM U HA CTOPOHE BBHIXOAA AN YIUIOTHEHUS
BaJjia, COCAMHSIIONIETO POTOP KOMIIPECCOpa C MPHUBOIHBIM JBUTATENIEM, C TEM YTOOBI
o0ecIeunTs HASKHYI0 TePMETH3AIINIO, TIPEIOTBPAIIAIONTYIO BEIXOJ] TEXHOJIOTHIECKOTO
raza WM HaTEKaHWE BO3AyXa WM YIUIOTHSIOLIETO ra3a BO BHYTPEHHIOIO KaMepy
KOMIIpeccopa, KoTopas 3anonHeHa cmecbio UFg 1 Hecyiero rasa.
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5.7.9.

5.7.10.

5.7.11.

Cuctembl ¢propupoBanus (MLIS)

CrienualibHO TIpeHA3HAYCHHBIE WM TOJTOTOBJICHHBIC CHCTEMBI IS (DTOPUPOBAHUS
UFs (B TBepaom coctostanm) B UF, (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI TIpeHa3HaueHbl 111 ropupoBanus cobpannoro nopomka UFs B UFg B
LEJISAX TOCNIeAYIoNero coopa B KOHTEHHepax NpoayKTa WiK Ui mogadu B 6ok MLIS
Ul JONOJHUTENBHOTO oOoramienus. Ilpu mpuMeHeHHHM OJHOTO MOIXOAa PeaKLus
(hTopupoBaHUS MOXKET OBITH 3aBepIeHa B MpeesiaX CHUCTEMBI pa3[eNeHUs] H30TOIOB,
TJIe UAET peaKIiysd U HEMOCPEACTBEHHOE M3BIICUCHUE U3 KOJIEKTOPOB "mipoaykra”. Ilpn
NpUMEHEeHUH Jpyroro noaxona mopomok UFs MoxkeT ObITh W3BJIECUCH/TIEpEMEIeH W3
KOJUICKTOPOB  "mpomykTa" B MOAXOMAIIMKA peakTop (HampuMep, peakTop ¢
MICEBIOOKIKEHHBIM CJIOEM KaTalln3aTopa, TeMKOWAAIbHBIA peakTop WM >KapoBas
OamHsg) B 1ensx ¢propupoBaHus. B o0oux ciaydasx HCHOIB3yeTcsl 000pya0BaHUE IS
XpaHeHus U mepeHoca Gropa (Win APYyrux NpUeMIIeMbIX (GTOPUPYIOIIUX PEareHTOB) U
st coopa u meperoca UFs.

Macc-cnekrpomerpbl/uctounuku noHoB UFg (MLIS)

CrierualibHO TpeHa3HAYCHHBIC WU TIOTOTOBJICHHBIC MATHUTHEIC WU KBaPYTIOIbHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOAHUTH MPSIMON OTOOpP mpoO TMoIaBaeMoi
Macchl, "mpoaykra" wim "XBOCTOB" M3 Tra3oBBIX MOTOKOB UF¢ 1 o0iamaromue moaTHpIM
Ha0OPOM CIICAYIOIINX XapAKTEPHUCTHK:

1. yAeNbHAs pas3periaromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COACPIKAT MCTOYHUKU HOHOB, M3TOTOBJICHHBLIC M3 HUXpOMa WJIW MOHCIA HWIN
3aIMUIICHHBIC TOKPBITUEM U3 HUX, WJIIM HUKCIIUPOBAHHBIC,

3. coJepKaT HOHU3ALMOHHBIE HCTOYHUKH C OOMOAapANPOBKOH AIIEKTPOHAMU;
4. COJEPKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ul U30TOIIHOI'O aHAIN3A.
Cucrembl nopaun/cucreMsl 0TBoAa '"mpoaykra’ u "xsocros' (MLIS)

CrenmanbHO MpeaHa3HAYECHHBIC WM TTOATOTOBIICHHBIE TEXHOJIOTHUSCKHE CUCTEMBI WU
o0opymoBaHUEe Ui 000TaTUTEIHHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3 KOPPO3HECTOUKHIX
k UFg¢ wmaTepmanmoB, WIM 3allWIICHHBIX IOKPHITHEM U3 TaKHX MaTepHaNIOB,
BKJIFOYAIOIIHE:

a) MUTAIONINE aBTOKIIABHI, TIEYH WM CUCTEMBI, UCTIONIb3yeMble Juisd mojgadn UFg mis
mporiecca 00oraIIeHus;

b) JeCyOaMMaToOpbl (WJIM XOJOMHBIC JIOBYIIKH), HCIONB3YEMbIC MJISi BBIBEICHHS
Harperoro UFg u3 nporecca o6orarieHust Uit HOCIEAYIOIIEro mepeMelieHus;

c) CTaHIIMK OTBEPKACHUS WM CIKWKCHHS, UCTIONb3yemble /i BeiBencHus UF, u3
mporiecca o0orameHus myTeM cxatus u nepeBoga UFg B )KUAKYIO WIH TBEPAYIO
hopmy;

d) craHiuy "mpomykra" uiam "XBOCTOB", HCIONB3yeMble s nepemeienus UFg B
KOHTEHHEPHI.
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5.7.12.

5.7.13.

5.8.

5.8.1.

Cuctembl otaesenusi UFg ot Hecymero raza (MLIS)

CrneuuanbHO TpeHA3HAUCHHBIC WX MOATOTOBICHHBIC TEXHOJOTUYECKUE CUCTEMBI IS
ornencuusi UFs oT Hecymero raza. HecymmM razom MoKeT OBITH a30T, aproH WU
JIpyroi ras.

[OACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKIIIOYATh TaKOe 000pyI0BaHUE, KaK:

a) KPHUOTCHHBIE TEIUIOOOMEHHHMKH WM KPHOCEIapaTophl, CIIOCOOHBIC CO3/1aBaTh
temnepatypsl -120°C unu MeHee, win

b) OJIOKH KPHOTEHHOTO OXJIAXKICHISI, CIIOCOOHBIE CO3/1aBaTh TEMITEPATyPhI
-120°C unu MeHee, WM

c) xonoansie toBymku UFg, crrocobHbIe co3paBaTh Temnepatyphl -20°C niu MeHee.
Jlazepnsblie cuctembl (AVLIS, MLIS u CRISLA)

J'IasepH HJIN JTa3€PHBIC CUCTEMBI, CIICHHUAJILHO NMMPEAHA3HAUYCHHBIC WU IMOATOTOBJICHHEBIC
JJIA pa3aciiCHuA U30TOIOB ypaHa.

[MTOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cuctema mpouecca AVLIS o0bMHO COCTOMT M3 IBYX Jla3epoB: Jas3epa Ha
rmapax MeIW W Jiazepa Ha Kpacureisx. JlazepHas cucrema mist MLIS oOBIYHO COCTOHT
n3 Jjasepa, paboraromero Ha CO, WM SKCUMEPHOTO Ja3epa W MHOTOXOIOBOU
OIITHUECKON SYEHKU C BpalaloIlMMUCS 3epKajaMH Ha o0eux cropoHax. /[lns mazepos
WU JIa3epHBIX CHCTEM IIpH 000WX IIpoleccax TpeOyeTcs CTadWiIN3aTop CHEKTPOBOM
YacTOTHI ISl pabOTHI B TEUEHUE ATUTEIHHBIX MIEPHOI0B BPEMEHH.

CnenuajibHo npeaHasHaAa4Y€HHbIC WM MMOATOTOBJICHHBIC CUCTEMBI, 060pyz[0|3a1me n
KOMIIOHEHTBbI  JAJIdA HCIIOJb30BAHUA Ha 000raTHTEeIbHBIX YCTaHOBKax ¢
NJIa3MEHHBIM pa3/1eJICHUEM

BBOJHOE 3AMEYAHUE

[Ipu mpomecce mIa3MEHHOTO pa3leNeHUs Iia3Ma, COCTOAIIas W3 HOHOB YpaHa,
IPOXOANUT Yepe3 NIEKTPHUYECKOE MOJe, HACTPOSHHOE Ha YacTOTy MOHHOTO pE30HAHCa
U*®, ¢ TeM 4TOGBI OHM B HEpBYIO OYepelb MOTIOMAIN SHEPTHIO M YBETMUHBAJICS
OUaMeTp WX IMTONOpooOpasHBIX OopOUT. MOHBI ¢ MpOXOXKACHHEM IO OONbLIEMY
IIMaMeTpy 3aXBaTHIBAIOTCA U1 06pa30BaHKsA MPOIyKTa, oboramenHoro U™, Iliasma,
KOoTOpast 00pa3oBaHa ITOCPEACTBOM HOHM3AIMM YPAaHOBOTO IIapa, COJCPXKUTCS B
BaKyyMHOH KamMepe ¢ MarHUTHBIM TOJIEM BBICOKOW HANpsHKCHHOCTH, 0Opa30BaHHBIM C
MOMOIIBIO CBEPXMPOBOAAIIEr0 MarHuTa.  OCHOBHBIE TEXHOJOTHUECKHE CHCTEMBI
nporecca BKII0YAa0T CHCTEMY TeHEpaIly YPaHOBOMH IIJIa3MBbl, Pa3AeIUTeNIbHBI MOTYITb
CO CBEpXMPOBOISIIAM MAarHATOM M CHCTEMBl M3BJICUYCHHS MeTauia aius cOopa
"mpoaykra" u "XBOCTOB".

MP[KpOBOJ'IHOBbIe HUCTOYHMUKHU IHEPIUU U AaHTCHHBbI

CrienianbHO TIpeJHA3HAYCHHBIC WM MOJTrOTOBJICHHBIE MHKPOBOJIHOBBIC HCTOYHHKH
SHEPrUM W AaHTCHHBI JUIS TCHEPAllUd WIH YCKOPEHUS HWOHOB H OO0JIajaromiue
CIICIYIOIUMU  XapakTtepuctukamu: dactora Beime 30 [T m cpemssiss BeIXomHAsS
MOIITHOCTD TSI TeHepar HoHOB 6osee 50 kBT.
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5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

CoJieHoUabI AJI51 B036y)KIleHl/Iﬁ HOHOB

CrenuaibHO ~ TpeJHAa3HAYeHHbIE  WJIM  TOATOTOBJICHHBIC  COJCHOMIBI IS
paguoYacTOTHOTO BO3OYKIECHHS HWOHOB B jauamazoHe dYactor Oonee 100kl wm
crocoOHbIe paboTaTh NpU cpeaHel MomHocTH Oonee 40 kBT.

CucTteMbl reHepalliy YPaHOBOIi IIa3MbI

CrienMaibHO TIpeHA3HAYEHHbBIE WM IIOATOTOBICHHBIE CHCTEMBI T€HEpAINH YPaHOBOM
IIa3Mbl, KOTOPbIE MOTYT COIEP)KAaTh BBICOKOMOIIHBIE IOJIOCOBBIE HIIM PAaCTPOBEHIE
SJIEKTPOHHO-TYYEBbIC MYyNIKH C TepelaBacMOil MOIMHOCTRIO HAa MHUIICHL 0oJiee
2,5 kBt/cm.

CucreMsbl 1711 00pa0OTKH KUAKOMETANINYECKOT0 ypaHa

CrienuaJibHO TIpeJHA3HAYCHHBIE MIIM TIOJATOTOBJICHHBIE CHCTEMBI JUIsi 0OpabOTKH
KUIKOTO MeTaia AJig PacIUIaBICHHOIO ypaHa WM YPaHOBBIX CIUIABOB, COCTOAIIUE U3
THTJICH W OXJIAXKTAFOIIETO 00OPYIOBAHUS TSI THTJICH.

NOACHUTEJIBHOE 3AMEYAHUE

Turnmu W JOpyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpBIE BCTYNAIOT B KOHTAakT C
pacljaBiCHHbBIM  ypaHOM MM  ypaHOBBIMU  CIUIaBaMM,  M3TOTOBJIEHBI U3
KOPPO3HUECTOMKUX U TEPMOCTOMKUX MaTEpUalIOB WIN 3allUILEHbI TOKPBITUEM U3 TaKUX
MaTepuaioB. [IpuemiemMblie MaTepuaibl BKIIOYAIOT TaHTAJ, MOKPBITHIA OKCHUAOM UTTPHS
rpadut, rpaguT, TOKPHITHI OKUCIAMH IPYTUX PENKO3EMENBHBIX AJIEMEHTOB WM HX
CMECSMU.

Arperatsl 1J1s1 coopa "'mpoaykTa' u ""XBOCTOB'' MeTaJIM4eCKOro ypaHa

CrienmanbHO TIpeTHa3HAYCHHBIE WJIH TTOATOTOBIICHHBIC arperarsl st coopa "mpoaykra”
1 "XBOCTOB" IJIs METAJUIMYECKOTO ypaHa B TBepAoi ¢opme. OTu arperatsl 1is cOopa
W3TOTOBJICHBI U3 MAaTepUaliOB, CTOMKHX K HarpeBy W KOPpPO3WH, BBI3BIBAEMOHN MapamMu
METAJUINYECKOr0 ypaHa, TaKUX, KaK I'paduT, MOKPHITEINH OKCUAOM UTTPUs, WIN TAHTAI,
WM 3aIIUIIEHB! TOKPBITHEM M3 TAKUX MaTepPHaJIOB.

Koskyxu pa3aeauTejbHOro MOaYJIst

[unmuaapryeckrie Kamepbl, CIENHABHO MpeTHA3HAYCHHBIC WM TIOATOTOBICHHBIC IS
WCTIONIb30BaHMUS Ha OOOTaTHTENBHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3/ielieHUueM, s
MOMEIIEHUS! B HHUX WCTOYHUKA YPAHOBOW IUTa3Mbl, DSHEPrEeTHYECKOTO COJCHOUAA
PaguoYacToOThl M KOJUIEKTOPOB "TIpoaykTa" 1 "XBOCTOB".

I[NTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTUH IS MOAAYU DJICKTPONUTAHUA,
coequHeHn U((Y3MOHHBIX HACOCOB, a TaKXe IS JUArHOCTHKH W KOHTPOJS
KOHTPOJbHO-U3MEPHUTENBHBIX MTPHUOOPOB. OHU WMEIOT MPUCTIOCOONEHUS IS OTKPBITHS
M 3aKpBITHSA, YTOOBI 00ecmednTh OOCIy)KHBaHWE BHYTPEHHUX KOMIIOHEHTOB U
W3TOTOBJICHBI W3 COOTBETCTBYIOIIUX HEMAarHUTHBIX MAaTEpHajoB, TaKHX, Kak
HepJKaBeloIas CTajb.
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5.9.

5.9.1.

CnenuajbHO NpeaHa3HAYEHHbIE WU MOAT0TOBJIEHHbIE CHCTEMbI, 000PYI0BaHUE U
KOMIIOHEHTBHI UIi HMCHOJB30BAHMA HA  YCTAHOBKAX  3JIEKTPOMATHUTHOIO
o0oramenus.

BBOJHOE 3AMEYAHUME

[Ipy >mEeKTPOMarHWUTHOM TIPOIECCE WOHBI METAUIMYECKOTO YpaHa, IIOJIy9CHHBIC
MTOCPEICTBOM HOHHM3AIlMK MUTAaromero warepuana w3 coied  (o6praHo  UCl),
YCKOPSIOTCS U MPOXOAT Yepe3 MarHUTHOE TI0JI€, KOTOPOE 3aCTaBISET HOHBI Pa3IMIHBIX
M30TOIOB TPOXOAWTH IO Pa3UYHBEIM HampaBieHusM. (OCHOBHBIMH KOMIIOHEHTAMH
AJIEKTPOMArHUTHOTO W30TOMHOTO cenapaTopa SBISIOTCSA:  MarHUTHOE TIOJE JUIS
OTKJIOHEHHS/Pa3/IeIeHUs] H30TOTIOB HOHHOTO ITy4YKa, HCTOYHUKA HOHOB C €r0 CHCTEMOM
YCKOpPEHUs, U CUCTEMBI cOOpa OTIEICHHBIX MOHOB. BcroMorarenbHBIE CHCTEMBI IS
3TOTO TMpollecca BKIIOYAIOT CUCTEMY CHA0KCHHS MArHHTHOW DHEpPrueil, CHCTEMEI
BBICOKOBOJIFTHOTO THTAHUS WCTOYHWKA HOHOB, BAaKyyMHYIO CHCTEMYy W OOIIHMpHEIC
CUCTEMBl ~ XMMHUYECKOH  00paOOTKM  JUisi ~ BOCCTAHOBJCHHS  MPOAYKTa U
OYHUCTKU/pereHepaIii KOMIIOHEHTOB,

DJIEeKTPOMATHHUTHBIE CeNlapaToOPbl H30TONOB

3HCKTp0MaFHI/ITHI>Ie cemmapaTropbl HM30TOIIOB, CIICHHWAJIBHO IMPCAHA3HAYCHHBIC WIIN
IOATOTOBJICHHBIC JIA Pa3ACJICHHUA HM30TOIIOB ypaHa, U O60py,Z[OBaHI/IC N KOMIIOHCHTBI
JJIs1 3TOTr0, BKIIrO4as:

a) M cTOYHMKY NOHOB

CrienajbHO TpeTHAa3HAYCHHBIC WIIM IOJATOTOBJICHHBIC OTACIBbHBIC — WIIN
MHOTOYHCIICHHBIE MCTOYHWKA HOHOB ypaHa, COCTOSINUE W3 WCTOYHUKA TIapa,
WOHM3AaTOpa W YCKOPUTENS Ty4yKa, W3TOTOBICHHBIE M3 COOTBETCTBYIOIIHMX
MaTepUaNIOB, TAKUX, KaK TpaduT, HEPKABCIOIIAsl CTAb WX MEIb, H CIOCOOHBIX
obecreunBaTh 00NN TOK B IIyuke HOHOB 50 MA wmin OoJee.

b)  KomnekTopsl noHOB

KomnekTopHbIe MIACTHHBI, UMEIONTNE IBE WU OoJiee MIEH U 1Ma3a, CIIeHaaIbHO
MpeIHAa3HAYCHHbIC WJIM [IOATOTOBJICHHBIE JJs cOopa IIy4YKOB HOHOB
000TameHHoro 1 00eTHEHHOTO ypaHa W M3TOTOBJICHHBIC M3 COOTBETCTBYIOIIHX
MaTepHaIOB, TAKWUX, KaK Ipa(uT Ui HEpIKaBEOIIast CTajb.

c) BakyymHbBIC KOXKYXHT

CHCLII/IaJ'H:HO MpCAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC BAKYYMHBIC KOXYXU IJIA
QJICKTPOMArHuTHBIX CCIMApaTOPOB ypaHa, U3rOTOBJCHHBIC M3 COOTBCTCTBYHOIIUX
HCMarHuTHBIX MaTepuaioB, TaKuXx, KakK HEpIXKaBCroUIas CTalib, nu
MpeaAHA3HAUYCHHBIC JIA pa60TBI IIpu JaBJICHUHA 0,1 I1a unu HIKeE.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXM CIHEIHUAIBHO MPEAHA3HAUCHBI NI TMOMEIICHUS B HUX MUCTOYHHUKOB
WOHOB, KOJUJICKTOPHBIX TUIACTHH M BOJOOXJIAXKJACMBIX BKJIAJBINICH W WUMEIOT
MIPUCTIOCOOJICHUS TSI COeMMHECHUN AU((Hy3NOHHBIX HACOCOB M MPUCTIOCOOIICHNS
JUTSL OTKPBITHSI U 3aKPBITUS B TICIIIX U3BJICUCHHS U 3aMEHBI THX KOMITOHCHTOB.

d) MarsauTHBIE TTOTFOCHBIC HAKOHCUYHUKH

CrenuanbHO TPEIHA3HAYCHHBIC WM TOJTOTOBJICHHBIE MAarHUTHEIC MOJIOCHBIC
HAaKOHCYHUKH, UMEIOITHE AUaMeTp Oosiee 2 M, HCIONb3yeMble IS 00eCTICUeHNUS
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5.9.2.

5.9.3.

IMOCTOAHHOI'O MarHMTHOTO IIOJIA B JJICKTPOMAarHUTHOM CEIiapaTope€ M30TOIIOB U
JUIA IeEpeHOCa MarHuTHOI'O T10JIA MCXKAY  paclOJOXCHHBIMHA psaaoM
ccmaparopamMu.

BbICOKOBOJbTHBIE HCTOYHUKH MUTAHMS

CrnenuanbHO NpeIHa3HAYCHHBIE WM TOATOTOBICHHBIE BBHICOKOBOJBTHBIE HCTOYHHKH
MUTAaHUS U1 HMCTOYHMKOB HOHOB, OOJIAfalOIIME TIONHBIM Ha0OpPOM CIEAYIOIIHX
XapaKTepUCTUK: MOTYT pabOTaTh B HEMPEPHIBHOM DPEXHME, BBIXOIHOE HAIPSHKEHHE
20 000 B nnu Gonee, BeixomHo TOoK | A mnm Oonee W craOunm3anus HaNpsHKCHUS
meHee 0,01% B TeueHue 8 yacos.

W cTOYHUKY NUTAHUS 3JTCEKTPOMArHuToB

CrienianbHO TIpeHA3HAYCHHBIC WM IMOJTrOTOBJICHHBIE MOIIHBIC UCTOYHUKHU TTHTAHHS
MTOCTOSTHHOT'O TOKA JJIsI DJICKTPOMArHUTOB, 00J1aIAI0IIHE TTOJTHBIM HA0OPOM CIICAYIOIIIX
XapaKTEPHUCTUK: BBIXOMHOW TOK B HempephlBHOM pekume 500 A wmimm Oonee mpu
Hanpspxkeaun 100 B wm Oostee, mpy cTaOMIIM3aAIIAN IO TOKY WM HANpPsDKCHHIO MEHEe
0,01% B Teuenue 8 yacos.

YcTaHoBKM UI TIPOM3BOACTBA TSKeJI0H BOIAbI, JeiiTepusi W JAeliTepueBBIX
coelMHeHUH W 0o0opyAoBaHMe,  CIIeMAJbHO  NpefHa3HAYECHHOe  WJH
NOAr0TOBJICHHOE /ISl ITOT0

BBOJHOE 3AMEYAHUE

Tsokenyro BOJY MOXHO IPOU3BOJUTH, HCIONB3Ys padindHble Tporecchl. OmHAKO
KOMMEPYECKH BBITOJHBIMHU SIBJSIFOTCS JIBa TIpOIEcca: IPOIecC M30TOIMHOTO OOMeHa
BOABI M cepoBopopoaa (mporecc GS) W mpolecc M30TOMHOTO OOMEHa aMMHUaKa H
BOZIOpOJA.

[Ipoecc GS ocuHoBan Ha oOMeHE Bomopoda M JACHTEpHUA MEXIy BOJOH U
CEpPOBOJIOPOIOM B CHUCTEME KOJOHH, KOTOPBIE AKCILTYaTHUPYIOTCS C XOJIOAHOW BepxXHEH
CeKIMeH u ropsyeit HixHel cekiueil. Bona TeueT BHU3 MO KOJOHHAM, B TO BpEeMsI Kak
CEpOBOJAOPOAHBIN Ta3 LMPKYJIUPYET OT JHA K BeplIMHE KOJOHH. [l comeilcTBUA
CMEIIIMBAaHUIO Ta3a W BOJbI MCIOJB3YETCA PAI JbIpUaTBIX JIOTKOB.  JleWrepuii
nepeMeniacTcs B BOJMY MPH HU3KHUX TEMIIEPaTypax U B CEPOBOJOPOJ MPH BBICOKUX
temreparypax. OOoramieHHbIE IEHTepUEM Ta3 WK BOJa YAAISMIOTCS U3 KOJIOHH TEepPBOi
CTYTIEHH Ha CTBIKE TOPSYUX U XOJOIHBIX CEKIIH, M MPOIECC MOBTOPSIETCS B KOJIOHHAX
cienyromel crynenu. [IpomykT mocneaHei ¢assl - Bojia, o0oraimieHHas IeHTepreM 10
30%, HampaBiseTCsl B AWCTWUIAIMOHHYIO YCTAHOBKY JJISi NMIPOU3BOJCTBA PEaKTOPHO-
YUCTOU TSDKEIOU BOABL, T.€. 99,75% okucu merTepus.

B mpomnecce oOMeHa Mexy aMMHAKOM ¥ BOJIOPOJIOM MOXHO HM3BJICKATh NEHTEpUi U3
CHUHTE3-Ta3a IOCPEJCTBOM KOHTaKTa C JKUJKUM aMMHAaKOM B HPUCYTCTBUU
karanm3aTopa. CHHTE3-ra3 mojaercs B OOMEHHBIE KOJIOHHBI M 3aTEM B aMMHAuYHBINA
KOHBepTep. BHYTpH KOJOHH ra3 MOAHWMAaeTcsl OT JHAa K BEpIIMHE, B TO BpeMs Kak
KUIKUA aMMHaK TE€ueT OT BEpUIMHBI KO AHYy. Jleitepuil B CHUHTE3-rase JHILIACTCA
BOZIOPOJa ¥ KOHIIEHTPHUPYETCS B aMMUake. AMMHAK MMOCTYIAET 3aT€M B YCTAHOBKY LIS
KpeKMHra aMMHaKka Ha JHE KOJIOHHBI, TOTJa KaK Tra3 coOupaercsi B aMMHaYHOM
KOHBepTepe Ha BepmiuHe. Ha mocineAyromux CTYHNEHSX MPOUCXOAUT JanbHeiiiee
o0orarieHre, v MyTeM OKOHYATEILHOW JUCTWLISIINA MIPOU3BOJAUTCS PEAKTOPHO-YHCTAsS
TspKenas Boga. Ilomada cuHTE3-ra3a MOXET OBITh OOECIICUeHa aMMHUAYHON YCTaHOBKOM,
KOTOpasi B CBOIO OYepelb MOXET OBITb COOPYXEHa BMECTe C YCTaHOBKOW s
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6.1.

6.2.

MIPOM3BOJICTBA TSHKEJIOH BOABI ITyTEM H30TOMHOrO OOMEHAa aMMHaka W Bojopoma. B
TIPOIIECCEe aMMHAYHO-BOJIOPOIHOTO OOMEHa B KAYECTBE MCTOUYHUKA UCXOMHOTO ACHTEepHs
MOYET TaKX€ UCIOJIL30BATLCSI OOBIYHAS BOJA.

MHorue mnpenMeThl KIIYeBOro OO0OPYAOBaHHS JIIS YCTAaHOBOK IO TPOHM3BOJICTBY
TSDKEIION BOJIBI, UCIIOJB3YIOMKX TpoIriecchl GS MM aMMHAaYHO-BOJOPOIHOTO OOMEHa,
IIUPOKO  PACIPOCTPaHEHBI B HEKOTOPBIX  OTPaciaxX  He(QTEXMMUYCCKOU
MPOMBIIUICHHOCTH. (OCOOEHHO 3TO KacaeTcsi HEOOJBINIUX YCTAHOBOK, MCIIONB3YIOIIUX
nporecc GS. OpHako HEMHOTHE TPEAMETHl 000PYIOBAHUS SBIISIOTCS CTaHIAPTHBIMH.
[Ipoeccsr GS m aMMUAYHO-BOJAOPOIHOTO OOMeHa TpeOyroT 00pabOTKHM OOJBITHX
KOJMYECTB BOCIUIAMECHSIONIMXCS, KOPPO3MOHHBIX W TOKCUYHBIX JKUAKOCTEH mpH
MOBBIIICHHOM  JIaBJICHWH. CoOTBETCTBEHHO TIIpU  pa3paboTKe CTaHAapTOB IO
MPOEKTHPOBAHUIO U JKCIUTyaTalluyl Il YCTAHOBOK U 00OpPYIOBAaHMS, MCIOIB3YIOIINX
ATH TPOIECCHI, CIEAYEeT YISNSITh OOJNBIIOC BHUMAHHWE MOM0OPY MaTepHalioB U HX
XapaKTePUCTUKaM C TeM, 4YTOOBl O0OECIEYHTh JUIUTENBHBIH CpPOK CIYXOBl TIpH
COXpaHEHUU BBICOKOW O€30MacHOCTH W HamexHocTh.  OmpeneneHre MacimTadoB
00yCIIOBIIMBAETCS TJIABHBIM 00pPa30M COOOpPaKCHUSMU 3KOHOMHUKH M HEOOXOIMMOCTH.
Takum oOpa3om, Oonblas dYacTh NPEAMETOB OOOPYIOBaHHS W3TOTOBISECTCS B
COOTBETCTBHU C TPEOOBAHUSIMH 3aKA3UHKA.

Hakonen, ciemyer oTMeTHTB, 9TO Kak B mporecce GS, Tak W B Mporiecce aMMHAYHO-
BOJIOPOJHOTO OOMEHa, MpPEAMEThl O0OPYJIOBaHHUS, KOTOPHIE 10 OTACIHLHOCTH HE
MpeaHa3HaYCHBl FUIA TIOJATOTOBJICHBI CIICMATBLHO I TPOU3BOJICTBA TSDKEIION BOIBI,
MOTYT COOHMpAaThCS B CHCTEMBI, CIICIIMAILHO TpEaHA3HAYCHHBIC WIIH IOJTOTOBJICHHBIC
JUTSL TIPOW3BOJICTBA TSDKENIOW BOJBI. [IpuMepaMu TakuX CHCTEM, MPUMEHSIEMBIX B 000UX
MpolIeccax, SIBISIIOTCS CUCTEMa KaTATUTUIECKOTO KPEKUHTa, UCIIOJIb3yeMas B Ipoliecce
oOMeHa aMMHMaka W BOJOpPOAA, W AUCTHUISIMOHHBIE CHCTEMBI, HCIOJIB3YEMEIC B
MpollecCe OKOHYATENHHOW KOHIICHTPALMK TSKEJIOM BOMBI, JOBOJSIICH €€ M0 ypOBHS
PEaKTOPHO-YHCTOM.

[IpeameTsr 000pyAOBaHMS, KOTOPHIE CIIEHAILHO MPEAHA3HAYCHBI WIIA TOATOTOBJICHBI
JUTSL TIPOU3BOJICTBA TSHKEIION BOJBI IIyTEM HMCIIOIB30BaHUs MO0 TIpoliecca oOMeHa BOIBI
Y CepOBOJIOPOJIa, TUOO Mpoiiecca OOMEHa aMMHUaKa ¥ BOJAOPO/a, BKIIOYAIOT:

BOIIO-CGpOBOI[OpOIlele 00MeHHbIE KOJIOHHbI

OOMeHHbIe KOJIOHHBI, W3TOTaBIMBACMBIE M3 MEIKO3EPHHCTON YIIEPOAMCTON CTaln
(manmpumep, ASTM AS516), nuametpom ot 6 M (20 ¢yroB) 10 9 M (30 dpyToB), KOTOpHIC
MOTYT 3KCIUTyaTHPOBAThCS MpPU JaBiieHHH cBble win paBHoM 2 MIla (300 ¢yHT/KB.
IIOWM) W WMEIOT KOPPO3WOHHBIM JOMyCK B 6 MM WX OOJBINE, CICIHAATLHO
MpeIHa3HAYeHbl WM TIOATOTOBJICHBI JUIA TIPOM3BOJICTBA TSDKENIOM BOABI IIyTEM
UCIIOJIb30BaHMs IPOLIECCa U30TOMMHOTO 0OMEHA BOJBI H CEPOBOAOPOIA.

I'azoxyBKku U KOMTIpeccopbI

OpHocTyneHuatele, MayioHamopubie (T.e. 0,2 MIla wiu 30 QyHT/KB. AH0¥IM)
LEHTPOOEKHBIE Ta30AYBKM WIIM KOMIIPECCOPHI AJIsl LMPKYJISLUA CEPOBOJIOPOTHOTO ra3a
(T.e. raza, comepxamero Oomee 70% H,S), cnemmansHO npeAHA3HAUYEHHBIC WM
MOJITOTOBJICHHBIE TSI TIPOU3BOJICTBA TSDKENIOHM BOJBI IMyTEM HCIOJIB30BaHUs Mpoliecca
oOMeHa BOABI W CEPOBOAOPOAA.  OTHW Ta30QyBKH WM KOMIIPECCOPBI HMEIOT
IPOM3BOUTENLHOCTh, MPEBBINAOIIYI0 WIH paBHyl 56 m'/c. (120 000 SCFM)
NpU SKCIUTyaTallid  TIOJl JaBlCHHEM, MpeBhIIAlOmUM Wwid  paBHeM 1,8 MIla
(260 ¢pyHT/KB. MIOMM) Ha BXOAe, M CHAOXCHBI CallbHUKAMH, YCTOWYHMBBIMH K
BosaericTeuio H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHaqHO-BOZ[OpOIleIe 00MeHHbIe KOJIOHHBI

AMMMaYHO-BOZIOPOAHBIE OOMEHHBIC KOJIOHHBI BBICOTOM Ooylee Wi paBHOM 35 M
(114,3 pyroB) nuamerpom ot 1,5 M (4,9 dyroB) no 2,5 m (8,2 ¢pyTOB), KOTOpPBIE MOTYT
SKCIUTyaTHPOBAThCS O] AaBiieHHeM, mpesbimaronium 15 MIla (2225 ¢yHT/KB. q10iiM),
CHEeNUALHO TpeJHA3HAYCHHBIE WM MOJIOTOBJICHHBIC JUIS TMPOW3BOJCTBA TSDKEIIOH
BOJBI IIyTEM HCIOJIB30BaHMA IMpoliecca oOMeHa aMMHaKa ¥ BOJOPOAa. OTHU KOJOHHEI
HUMEIOT TaKKe M0 MEHBIIEH Mepe OAHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO Ke
JaMeTpa, YTO W IWINHIPHYECKAas YacTh, Yepe3 KOTOPYIO MOTYT BCTaBJIATHCS HIIH
BBIHUMATHCSI BHYTPEHHHE YACTH KOJIOHHBI.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYATbI€ HACOCbI

BHyTpeHHNe "acTH KOJOHHBI U CTYIIEHYATHIE HACOCHI, CIIEHHANBHO MpeaHa3HAUYCHHBIC
WIK TOATOTOBIIEHHBIE JJIs KOJOHH JJsi TPOW3BOACTBA TSKENOM BOABI ITyTEM
WCIIONIb30BAHMUS TIPOIECCa aMMHAYHO-BOJOPOJHOTO oOMeHa.  BHyTpeHHHe dyactu
KOJIOHHBI BKJIIOUYAIOT CIELUUATBHO MPEAHA3HAYCHHBIC KOHTAKTOPHI MEXIY CTYICHSIMU,
COJICHCTBYIONE TECHOMY KOHTAaKTy raza M KHAKOCTH.  CTyneHuaThle HaCcOCHI
BKJIIOYAIOT CIELHAIBHO MpeIHAa3HAUCHHBIC IMOTrpPYKaeMble B KUIKOCTh HACOCHI JJIA
MUPKYJISAIUKM KUJKOTO aMMHakKa B Tpeneiax o0beMa KOHTAKTOPOB, HAXOSIIUXCS
BHYTpH CTYIIEHEUW KOJIOHH.

YcTaHOBKH 1J1s1 KPEeKHHIa aMMHuaKa

YcTaHOBKM IS KPEKWHTa aMMHaKa, OJKCIUyaTHPyeMbIe TOJ  JIaBICHHUEM,
MpeBbIIAOIKUM  wid  paBHeIM 3 MIla (450 ¢yHT/KB. m0¥iM),  CHCIHMAIBHO
MpeJHa3HaYCHHbIE WM TOJTrOTOBJICHHBIC JIJIS MPOHM3BOJICTBA TSDKEIOM BOJBI MyTEM
WCTIOJIb30BaHUSI MPOIIecca U30TOMTHOTO OOMEHa aMMHUaKa M BOJOPOa.

HNnadpakpacHbie aHAIM3ATOPBI MOTJIOMICHUST

HNudpaxpacHsle aHAIM3aTOPHl MOTJIOMIEHHS, CHOCOOHBIC OCYIISCTBIIATH AHAIN3
COOTHOIICHUSI MEXy BOAOPOJIOM H JIeHTepHeM B peabHOM MacliTade BpeMeHH, KOraa
KOHLEHTpAIUK AeHTepus paBHBI WM MpeBbIIaoT 90%.

Karanurnyeckue neuu

Karanmutuueckue neun JJIA nepepa60TKI/1 O601"aH_IeHHOI‘O HeﬁTepHeBOFO ra3a B TAXKCIIYIO
BOAYy, CIICHUAJIBHO MNPECAHA3HAYCHHBIC WM IIOATOTOBJICHHBIC [JIA IIPOMU3BOACTBA
TSKCIION BOAbBI TYTEM MHCIIOJIB30BaHUA IIpoHecCa HU30TOIHOIO o0MeHAa amMMuaka u
BOAOpoOaaA.

YcraHoBkM IS KOHBEpCHMHM ypaHa W 000OpyAoOBaHHMe, CIEHHAJIBHO
NpeJHA3HAYECHHOE WM MOATO0TOBJIEHHOE VIS 3TOT0

BBOJHOE 3AMEYAHUE

B ycraHoBkax u cucTeMax As KOHBEPCHM ypaHa MOXKET OCYILECTBIATHCS OJHO WM
HECKOJIBKO MPEBpaIleHHd U3 OAHOTO XUMHUYECKOTO M30TONa YpaHa B IPYTOi, BKIIOYAs:
KOHBEPCHIO KOHIIEHTPATOB ypaHoBo# pyasl B UO;, kouBepcuto UO; B UO,, KOHBEPCHIO
okuceil ypana B UF, wnmu UF¢, konBepcuto UF, B UFg, konBepcuio UFg B UF,,
kouBepcuto UF, B Merammmueckuii ypaH u KoHBepcuio ¢ropunoB ypana B UO,.
MHorue KIIo4eBble KOMIOHEHTHl O0OpYAOBaHMS YCTAHOBOK Ui KOHBEPCHHM YypaHa
XapakTepHbl  JUII ~ HEKOTOPBIX  CEKTOPOB  XUMMYECKOH  oOpalaTbiBarolueil
NpOMBIIIICHHOCTH.  Hampumep, BuAsl 000pynoBaHUs, HCIOIB3YEMOIO0 B 3THUX
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7.2.

7.3.

7.4.

mporeccax, MOTYT  BKJIIOYaTh: NeYd, KapycelbHble TI€YH, PEaKkToOphl ¢
TICEBJIOOKIKCHHBIM CIIOEM KaTalu3aTropa, dKapoBble PeakTOPHBIE OAIlHH, YKUIKOCTHEIC
neHTpuQyTH, JTUCTHJUISITUOHHBIC KOJIOHHBI " JKUKOCTHO-KHIKOCTHBIC
SKCTPAKIIMOHHBIE KOJMOHHBI. OJHAKO HE MHOTHE KOMIIOHEHTHI 000pY/I0BaHHS HMEIOTCS
B "roTtoBoMm Bue"; OOJBHIMHCTBO M3 HUX JOJDKHEI OBITH IOATOTOBIIEHBI COIVIACHO
TpeOOBaHUAM W CHelH(UKAIMSIM 3aKa3ynka. B HEKOTOPBIX Ciydasx TpeOyercs
YYUTHIBATH CIICIUANBHEIC TIPOCKTHBIC M KOHCTPYKTOPCKUE OCOOCHHOCTH JISI 3AIUTHI OT
arpecCHUBHBIX CBOWCTB HEKOTOPHIX M3 00pabaThiBaeMbIX xuMudeckux BemecTs (HF, Fs,
CIF; u ¢ropunel ypana). HakoHem, ciiemyeTr OTMETHTh, 9TO BO BCEX IpoIieccax
KOHBEPCHH ypaHa KOMIOHEHTHI 00OpYyIOBaHUs, KOTOPHIC OTACIHHO CHEIMAbHO HE
MpeHa3HaYCHBI WIIH TTOATOTOBJICHBI JUUIsl KOHBEPCHH YPaHa, MOTYT ObITh 00hETUHEHBI B
CHCTEMBI, KOTOpBIE CIEIHANbHO MpEJHAa3HAYeHbl WM  IOATOTOBICHBI  JUIS
WCTIONIb30BaHUS B [ICISIX KOHBEPCUU YpaHa.

CrnenuanbHO NpeJHA3HAYEHHbIe WU MOArOTOBJIEHHbIE CHCTeMBbI VIl KOHBEPCHH
KOHLIEHTPaToB ypaHoBo# pyasl B UO;

I[MTOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHIIEHTpaToB ypaHoBoW pymbl B UO; MOXKET OCYIIECTBIATHCS CHaJalia
MOCPEICTBOM PACTBOPEHUSI PYIbl B a30THOM KHUCIOTE M SKCTPAKIMHM OYHUIICHHOIO
reKcarujpara ypaHWIIUHUTPATa C TOMOIINBI0 TAKOTO PACTBOPHUTENS, KaK TPUOYTHI
dhocoar. 3aTeM rekcaruApar ypaHWwIAMHHTpaTa mnpeodbpaszyercs B UO; mmbo
MOCPEACTBOM KOHIICHTPAIlMM W JICHUTPAIUH, JIMOO ITOCPEJACTBOM HEHTpaIH3aluu
ra3000pa3HbBIM aMMHUAKOM JUIs TOJNyYeHHUsS JUypaHaTa aMMOHHUS C MOCICAYIOICH
(dbunpTpanyen, CymKon u KaTbIUHUPOBAHUEM.

CnenuajbHO NPEeAHAZHAYCHHBIC HJIM IOATOTOBJICHHbIC CHCTEMbI JJid KOHBCPCHM
UO3 B UF6

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFs MOXKET OCYHIECCTBIATHCS HEIMOCPEACTBEHHO (DTOPHUPOBAHHEM.
Jis mporecca TpedyeTcss ICTOYHUK ra3000pa3Horo gpropa wim TpexXpTOpUCTOTO XJIOpa.

CrenuajibHO NpeaAHasHA4YCHHbIC UJIM NMOAT0TOBJICHHBIC CHUCTEMbBI AJII KOHBEPCUM
UO3 B UOz

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UO, MOXKET OCYIIECTBIATHCS MOCPEACTBOM BoccTaHOBIEHUS UOs
ra3000pa3HbIM KPEKHMHI-aMMHAKOM HJIM BOJIOPOZIOM.

CnenuajbHO NPEeAHASHAYCHHBIC HJIM IOATOTOBJICHHBIC CHCTEMbI JJId KOHBCPCHM
UOZ B UF4

[OACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO, B UF, MoxeT ocymecTBIATECS mocpeAacTBoM peakmuu UO, ¢
ra3o000pa3HeIM propucteiM Bogopoaom (HF) npu temmeparype 300-500°C.
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7.6.

7.7.

7.8.

Cneuuanbﬂo NpPeAHAZHAYCHHbIC UJIM IMOJATOTOBJICHHBIC CHUCTEMbI IJII KOHBCPCUH
UF4 B UFG

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF, B UF¢ ocyiiecTBisieTcsl MOCPEACTBOM HK30TEPMUYECKON PEAKIIMH C
¢dbropom B peakropHoit OamHe. UFg KOHACHCHpPYETCS W3 TOPSYHUX JICTYYHX Ta30B
MOCPEACTBOM MPOIYCKaHUs MOTOKAa Ta3a 4yepe3 XONOAHYIO JIOBYLIKY, OXJIaKICHHYIO
no -10°C. dns npouecca TpebyeTcs HCTOYHHK ra3oo0pa3Horo gropa.

CnenuanbHO NMpeAHa3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHCTEMbI AJ8 KOHBEPCHU
UF, B MeTa/uiu4eckuii ypaH

NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B MeTauiMueckuid ypaH OCYIIECTBIISIETCS TMOCPEICTBOM €ro
BOCCTAHOBJICHHSI MarfveM (KpYITHbIE TapTHH) WIM KajubllueM (Majble ITapTHH).
Peakmus ocymecTBisieTcs: Ipy TeMIiepaTypax BbIlIe TOUKH MutaBiaeHus ypana (1130°C).

CrenuajibHO NpeaAHasHA4YCHHbIC UJIM NMOAT0TOBJICHHBIC CHUCTEMbI AJII KOHBEPCUM
UF6 B UOZ

NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UF¢ B UO, MOXeT OCYIIECTBIATHCS TMOCPEACTBOM OJHOTO M3 TpeX
nporeccoB. B mepBom mporecce UFg BoccTanasnmmBaercst u ruaponmsyercs B UO, ¢
HCTONBb30BAaHUEM BOJIOpoAa M mapa. Bo Bropom mpounecce UFg ruaponusyercs
pacTBOpPEHHEM B BOJIE, JUIsl OCAX/CHHS TUypaHaTa aMMOHUS IOOaBIsETCS aMMHUAK, a
nuypanat BoccTaHaBmmBaeTcss B UQO, Bomopomom mpu Temmeparype 820°C. Ilpu
TpeTheM mporecce razoodpasusic UFs, CO, m NH; cMemmBaroTcst B Boze, ocaxmast
ypaHWIKapOOHAT aMMOHUS. Y paHWIKapOOHAT aMMOHHUS CMEIIUBACTCS C IMapoM |
BopopoaoM npu temmnepatype 500-600°C aisg npoussoactsa UOs,.

Konsepcus UFg B UO, 9acTo OCYIIECTBISETCS HA TEPBOM CTYNEHH YCTAaHOBKH TIO
H3TOTOBJICHUIO TOILIUBA.

CrenuajibHO NpeaAHasHA4YCHHbIC UJIM NMOAT0OTOBJICHHBIC CHUCTEMbI AJIA KOHBEPCUM
UF6 B UF4

I[MTOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UF4 B UF, ocymiecTBisieTcst mocpeicTBOM BOCCTAHOBIICHUS BOJOPOIOM.
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