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JOTIIOJIHUTEJILHBIA ITIPOTOKOJI K COTJIAIIEHHUIO MEXTY
MOJIbCKOM PECIIYBJIMKOM Y MEXKJIYHAPOJHBIM ATEHTCTBOM
IO ATOMHOM SHEPTHH O NPUMEHEHWU 'APAHTHI B CBA3H C

JAOT'OBOPOM O HEPACITPOCTPAHEHHU AJEPHOI'O OPY KU

1. Tekcr' JlomonHUTENBHOTrO MpoTokona K COrNAIEHHIO O TApaHTHAX , 3aKITIOYCHHOMY
mMexay Ilonbckoit PecnyOiukodt U MexayHapoJHBIM areHTCTBOM MO aTOMHOW 3HEPTUM B
UeNAX NpHUMEHEHHUs TrapaHTUH B cBaA3u C JlOrOBOpOM O HEpacnpoCTpaHEHHH SIEPHOTO
opyxus (JHSAO), Bocnpou3BOOMTCS B HACTOSIEM JOKYMEHTE MJI1 CBEJEHHSA BCEX
rocyJapCTB-WICHOB. JIOTMOJHHUTENbHBIH NMpOTOKON ObUl 0foOpeH COBETOM YIIPaBISIOIMX
23 cents6ps 1997 roga. On Ob1 noanucad B Bene 30 cenTa6ps 1997 rona.

2. B cootBerctBuHu co Crartbeii 17 J{OMOJHUTENBHOTO MPOTOKOJIA OH BCTYIIH B CHIIY B
JleHb, Korja ATeHTCTBO MOJAy4dwsio oT llosnbluu MUCBMEHHOE YBEAOMJIEHHE O TOM, 4TO
3aKOHOJATENIbHBIE H/HJIM KOHCTHTyLHOHHble TpeboBaHus Ilonbuid, HeoOXOgMMBbIe JUist
BCTYIUICHUSA B CUJTY, BBIIOJHEHB, T.€. 5 Mas 2000 roza.

B HacTosuem HHOOPMALHOHHOM LMPKYIAPE K TEKCTY R06aBIEHb! CHOCKH.
Bocnponsseneno B noxymente INFCIRC/179.

Mo coobpaskeHUAM SKOHOMMH HACTOMLLMIA JOKYMEHT OTIIEHYATaH OrPAHHYECHHBIM TUPAXKOM.
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INFCIRC/179/Add.1
Attachment

JOTOJHUTEJILHBIN ITPOTOKOJI
K COTJIAINEHUIO MEJXTY ITOJIbCKON HAPOJTHOM
PECIIVBJINKOU 1 MEXITYHAPOJIHBIM ATEHTCTBOM I10
ATOMHO SHEPTMU O [IPUMEHEHNU TAPAHTHUIA
B CBSI3U C IOT'OBOPOM O HEPACITPOCTPAHEHUU
SITIEPHOI'O OPY KIS

MMPUHUMAA BO BHHUMAHUE, uro Ilonsckas Pecnybnuxka (B nanbHeiuiem
umenyemass “Tlonpimed”) U MexayHapoaHoe areHTCTBO 0[O aTOMHOW 3Hepruu (B
JlanbHelimeM HMeHyemoe "AreHTCTBOM") ABIAIOTCA yyacTHHKaMu CornamieHus o
TpHMEHEHHH TapaHTHit B CBA3M ¢ JJoroBOpOM O HepacIpOCTPAHEHHH SIEPHOTO OPYXKHA® (B
nanpHeiiimeM uMeHyemoro "CoryamieHMeM O TrapaHTHAX"), KOTOpOe BCTYNHJIO B CHIY
11 oxTa6ps 1972 rona;

YUUTBIBAS xenande MexAyHapOIHOTO cooOiiecTBa emle 6osee YKPElNUTh PEXUM
SAEPHOTO HepaclpoCTpaHEHHUs ITyTeM TMOBBILEHUS JeHCTBEHHOCTH H 3 (EeKTUBHOCTH
CHUCTEMbI rapaHTUi ATEHTCTBA,

HATIOMHUHASI, uTo Are€HTCTBO NpH OCYILECTBJICHHM I'apaHTHH JOJDKHO YYHUTHIBATD
HEOOXOAMMOCTh: HU30eraTb CO3JaHHUS MPENSTCTBUIA 3KOHOMHUYECKOMY U TEXHOJIOIMYECKOMY
pasButuio [lONbIIKM MM MEXAYHapOAHOMY COTPYIHHYECTBY B 00JacCTH MHpPHOH sNepHOI
JeATeNIbHOCTH;  coOnonaTh ACHCTBYIOIIME TIIONOXKEHHS B 00JaCTM OXpaHbl 300POBbA,
Oe3omacHOCTH, (GU3MYECKOH 3alUThl, a TakKxke JApyrue JeicTByromde TpeboBaHHSA
0e30MacHOCTH U IpaBa OTJENbHBIX JIMI; M NPUHUMATh BCE MEPHI IO 3al[UTE KOMMEPUECKHUX,
TEXHOJIOTUYECKHX M IIPOMBINIIEHHBIX CEKPETOB, a TaKXe Jpyrod KOH(UAEHUHAIbHOM
HH(pOpMaLIMHU, KOTOpasi CTAHOBUTCS €My H3BECTHOH;

[MPUHUMASL BO BHHUMAHME, uto w4acrtoTra mnpoBeaeHHS H HHTEHCHBHOCTH
MepOIpHATHH, YKa3aHHbBIX B HactosuueM Ilpotokone, Oyayr mnojaaepXuBaTbcs Ha
MHHMMaJIbHOM YpOBHE, COOTBETCTBYIOIEM LEJH [OBBIIUEHHS NEHCTBEHHOCTH U
3¢ deKTHBHOCTH rapaHTHH ATEHTCTBA,

HACTOSAIIHMM Ilonema 1 ATeHTCTBO COTNACHIIMCh O HHKeCIeAYIoeM:

3 Bocnpoussesen B nokymente INFCIRC/140.



CBA3b MEX/Y HACTOAINUM IMTPOTOKOJIOM U COTJIAIIEHHEM

O FAPAHTHSAX

Cratbsa 1

Honoxenus CornameHus o rapaHTUAX NPUMEHSIOTCS K HacTosweMy IIpoTokony B Toi
MEpE, B KaKOH OHH COOTBETCTBYIOT NOJIOKEHHAM HacTosmero IlpoToxona H COBMECTHMEBI C
HUMH. B ciyyae mpoTuBopeuns Mexay nosioxeHHsMH CoOrNallleHHss O TapaHTHAX H
TOJIOXKEHUAMH HacToswero IlpoTokona npuMeHAIOTCS NONOXeHUs HacTosero IpoTokona.

i)

iii)

Vi)

NMPEJOCTABJIEHHE HHOOPMAIIUHA

Cratpa 2

Tlonsina IpeAOCTABIIACT AFCHTCTBy 3aABJICHHUE, COACpXKaIECe:

Ofmee onucaHue W HHPOPMALMUIO, YKA3BIBAIOIIYIO MECTO MPOBEACHHS
OTHOCSIUMXCSA K SI€PHOMY TOIJTMBHOMY LIMKJTy Hay4HO-HCCIIEJOBATENbCKUX H
OIBITHO-KOHCTPYKTOPCKHUX paboT, HE CBA3aHHBIX C AACPHBIM MaTEpHAJIOM,
OCYIUECTBIISIEMBIX  rle-NubO0, KOTOphle  (UHAHCUPYIOTCA,  IONYYHIIH
KOHKPETHOE pa3peleHUE HIM KOHTPOJMPYIOTCS HJIH OCYIUECTBIAIOTCI OT
umenH Ionbmmn.

OnpeneneHHylc  AreHTCTBOM Ha OCHOBE  OXHMJIAEMOro  MOBBILIECHHS
JNEHCTBEHHOCTH WIH 3((EeKTHBHOCTH H  cornacoBaHHyw c Ilonbuiei
uH(OpMALIHIO O KacarolleHcs rapaHTHil IKCIUTyaTallHOHHON JNeATEeNbHOCTH Ha
YCTAHOBKaX M B MECTaX  HAXOXJIEHUSA BHE YCTaHOBOK, Tr/e OOBIYHO
UCIIOJIBb3YETCsl ANepHBIH MaTepHallL.

OO0miee omHcaHHE KaXKAOTO 3JaHMA Ha KaXIOOH IUIOMAjKe, BKJIIOYAsA €ro
HCIIOJIb30BAHHE, H, €CJTU 3TOTO HEJOCTATOYHO - OMKMCAHUE €r0 COAEPKUMOTO.
JTO OMHCAHHE BKJIIOYAET KAPTY TAKOH IIIOIIAAKH.

Onwucanne macuitada onepanui 1 KaKLOr0 MECTa HaX0XISHUS, HMEIOLIETO
OTHOLIEHHE K JeATEIbHOCTH, yka3zaHHOH B Ilpunoxenuu Ik Hacrosumemy
IIporokoany.

HUudopmanyio, yKa3biBaIOIIYID MECTO HaXOXJICHHS, JKCIUTyaTallMOHHOE
COCTOSIHUE U OIIEHOYHbBIE T'OJIOBBIE NMPOU3BOACTBEHHBIE MOIIHOCTH YPAHOBBIX
PYIHHKOB M 0OOOTaTUTENBbHBIX YCTAHOBOK M TOPHEBBIX OOOTAaTHTENbHBIX
YCTaHOBOK H CYIIECTBYIOIIUH TO0BOH 00bEM IMPOU3BOJACTBA TAKUX PYIHHKOB
U Oo0OraTHTENbHBIX YCTAaHOBOK Jns [losnplii B 1EIOM. [Monbma
OpenocTaB/HACT O 3aNpocy ATEHTCTBAa JaHHbIE O CYIIECTBYIOLUEM T'OJOBOM
o0beMe NPOU3BOACTBA OTAEIBHOTO PYAHUKA HIIH 00OTAaTHTEILHON YCTaHOBKH.
Ilpenoctasiienue 3toi uHMOpMalMH He TpedyeT BeleHUs MOAPOOHOrO yueTra
SZIEPHOTO MaTepHaa.

I/IH(l)OpMaI_IHIO OTHOCHTECJIBHO UCXOJHOT0 MaTepHaa, KOTOpLIﬁ €€ HC JOCTHUT
COCTaBa H YHCTOTHI, KOTOPbIC ACNAOT €ro MpHUIrOAHBIM [JI HU3TOTOBJICHHUA
TOIUJIMBA HUJIH U30TOITHOIO 060rameHm{, BKJIIOYAOIIYIO!:



b)

KOJIMYECTBA, XUMUYECKHUH COCTaE, UCIIONIb30BaHHUE WIIH
NpeanojaraeéMoe HCIOJb30BaHHE TAaKOTrO MaTepualia, HE3aBUCHMO OT
€ro sSiICPHOrO HMJIH HEeANEPHOTO UCIOJB30BaHHS, A KOKIOro MecTa
HaxoxaeHus B Ilonboie, B KOTOPOM TakoW MaTepual IPHCYTCTBYET B
KOJIMYECTBaX, IPEBBIMIAIONINX [ECATh METPUYECKHMX TOHH YypaHa
H(MIM) ABAaAIATH METPHYECKHX TOHH TOpHS, a IS IOPYTHX MECT
HAXOXIEHHA C KOJIHYeCcTBaMH Oosiee OJHOH METpHYECKOW TOHHBI -
obmee xonudectBo Mg IlompmM B 1enoM, €clH 310  obmiee
KOJMYECTBO MPEBBINIACT [ECATh METPHUYECKMX TOHH YypaHa HIH
IBaAaTh METPHUYECKHX TOHH TOpPHA. [IpenocraBnenne 3TOM
uHpopMauu He Tpebyer BeleHHs NOAPOOHOrO Yydera SIEpHOTO
MaTepuana;

KOJIMYECTBA, XHMMHYECKHH C€OCTaB M MYHKT Ha3HAYeHHs KaxaoH
akcropTHOH 1mocTaBkM U3 [lonmpmim  Takoro Martepuana A
KOHKPETHBIX HESIACPHBIX LEJIEH B KOIMYECTBAX, MPEBBIHIAIONIHNX!

1) JeCATh METPHYCCKHUX TOHH YypaHa, HIH IJIA NOCIEA0BATECIbHBIX
IKCIIOPTHBIX IIOCTAaBOK YypaHa H3 IlospblIH B OOHO M TO XK€
roCcynapcCTBo, Kaxjaasi U3 KOTOPBIX MEHEEC NECATH METPHUYCCKHX
TOHH, HO CYMMa KOTOPBIX IPEBBILIACT AECATH MCTPUUCCKHUX
TOHH B TCUCHHE Irojaa,

2) IBaauaTb  METPHYECKHX  TOHH  TOpHA,  HIH A
IOCJIEOBATENBHBIX IKCIIOPTHBIX MOCTaBOK TopHs U3 Ilonpmu B
OJHO M TO JK€ TOCYAApCTBO, KaxJdas H3 KOTOpHIX MeHee
IBaAIATH METPHYECKHUX TOHH, HO CyMMa KOTODPBIX NMpEBBILIAET
IBaAllaTh METPUYECKHX TOHH B TEYEHHE TO/1a;

KOJIMYECTBA, XMMHUYECKHH COCTaB, MECTO HAXOXKIEHHUs B HACTOSILEE
BpeMs H HCIIOJb30BAHME MM IMPEANONAaraeMoe HCIOJIb30OBaHHE
Ka)XJol UMIOPTHOH mnocTaBku B Ilonbmry Takoro marepuana s
KOHKPETHBIX HESANEPHBIX LieJIeH B KOJIHYECTBAX, IPEBLILIAONINX

1) JECATH METPHUYECKHUX TOHH ypaHa, HJIH JUIA NMOCIEA0BATCIBHBIX
HMIOOPTHLIX HNOCTABOK YypaHa B HOJIBIIIy, Kaxxaasa H3 KOTOPBIX
MCHEEC JCCATH METPHYECKUX TOHH, HO CyMMa KOTOPBIX
IIPEBBIIIAET NECATE METPUICCKUX TOHH B TCUCHHUE I'0Aa;

2) JIBaauaTh METpPHUYECKUX TOHH TOpHS, UIIU Ui
[IOCNIEIOBATENBHBIX HMIIOPTHBIX IIOCTaBOK Topus B Ilonbury,
Kaxxnasg M3 KOTOpBIX MEHee NBaJlAaTH METPHYECKUX TOHH, HO
CyMMa KOTOPBIX IIPEBBILIAECT [BajAUaTh METPHUYECKHX TOHH B
TE€YEHHUE Iroja;

IIpH TOM IIOHHUMAHHH, YTO NNPEACTABICHHUE P[H(bOpMa[IPlH O TaKOM MaTtepHane,

NpeAHa3HAUYEHHOM JUIS HESJIEPHOTO HCIIOJIb30BAHHUA, IIOCIE TOro Kak OH
JOCTHTHET OKOHYATeNIbHOH (OPMBI CBOErO HESNECPHOTO HCIONL30BAaHHS, HE
Tpebyercs.



vii)

viii)

a) HHOOPMALHIO OTHOCHTENBHO KOJNHUYECTB, BHMIOB HCIIOJNB30BAaHHS H
MECT HAXOXKACHUS SOEPHOTO MarepHana, OCBOOOXKIEHHOTO OT
rapaHTH# B COOTBETCTBUH CO cTaThel 37 CoramieHus O rapaHTHAX;

b) MHQOPMALHIO OTHOCUTENBHO KOJNH4YECTB (KOTOpas MOXET HMETh
dopMy OHEHOK) H BHIOB HCIONB30BaHHA B KaXIOM MeCTe
HAXOXAEHHs SJepHOTO MaTepuana, OCBOOOKIEHHOro OT TapaHTHH B
COOTBETCTBHHM cO cTaThel 36 b) Cornamienus o rapaHTUsX, HO €lIE He
HaXOMfILEerocs B OKOHYATeNbHOH ¢opMe [UIs  HESIEPHOro
HCMONB30BaHHA, B KOJNHYECTBaX, MPEBHINIAIOIINX YKa3aHHBIE B
cratbe 37 CormamieHHs O TapaHTHSX. IlpenoctaBneHue 3TOM

uapopManun He TpeOyeT BeleHHs NOAPOOHOTO ydera SAEPHOTO
MartepHaa.

HWudopMallMi0 OTHOCHTENBHO MECTAd HaxXOXIEHHs HWIH JalbHellei
00pabOTKH OTXOZOB CpeJHEr0 HIH BLICOKOTO YPOBHS AaKTHBHOCTH,
CONEPXAIIMX IUTYTOHHH, BBICOKOOOOrallleHHbIH ypaH HIH YypaH-233, B
OTHOIUEHHH KOTOpPHIX IIpMMEHEHHE TapaHTHii ObUIO NpeKpaieHo B
COOTBETCTBHHU co cTaThel |1 Cormamenus o rapantusx. s Lenu JaHHOTO
NYHKTa "JajibHeimas o6paboTka" He BKIIOYAET NEepPeynakoBKy OTXONOB HIIH
HX JalbHelIlee KOHIUIMOHHPOBAaHHE, HE NPEeoyCMAaTPHBAIOLIEE Pa3AEIeHHUs
3JIEMEHTOB, ISl XpaHEHHS HIIH 3aXOPOHEHHSL.

Crnenyroutyo HHGOpPMALHIO OTHOCHTEIBHO COTJIACOBAHHOTO OOOpPYINOBaHHS H
HEAZEPHOTO MaTepHaa, nepeurcieHHbIx B [punoxenun 11:

a) 0 KaXKIO# 3KCIOPTHOU nocraBke u3 [Tonbiim Takoro 000pya0BaHHS U
MaTepHasla: HACHTH(HUKALHUA, KOIUYECTBO, MECTO IIPEANOJIaraeMoro
UCNONIb30BaHHA B TOCYAApCTBE-NOJIyyaTesie W JaTa MWIH B
COOTBETCTBYIOILIMX CIIy4asiX OXKHAAeMasi 1aTa 3KCIIOPTHOH ITOCTABKH,

b) IO KOHKPETHOMY 3ampocy AreHTCTBa, noATBepxkaeHue Ilonbmen xak
HMIIOPTHPYIOIIMM TOCYJapCTBOM MHGpOpManMH, NpedoCTaBIEHHON
ATEHTCTBY B COOTBETCTBHHM C MYHKTOM a) BBIIIIE.

O6umye TmaHBl HA NPEACTOAIIMH JECATWIETHHH MNepuoj, HMEKNIHe
OTHOIIEHHE K Pa3BUTHIO SAEPHOrO TOIUIMBHOrO IHKJIAa (BKIOYas
TUIAHUPYEMbIE OTHOCSLIHECS K SJEPHOMY TOIUIMBHOMY UWHKIY Hay4HO-
UCCIIEIOBAaTEeNIbCKHE M ONBITHO-KOHCTPYKTOpCKHE paboThl), KOraa OHHM
YTBEPIKIAEHBI COOTBETCTBYIOIUMH KOMIIETEHTHHIMH OpraHamu B [Tonpie .

IMonpiia npunaraer Bce pa3yMHbIE YCHIIMA, C TEM 4TOOBI MPENOCTaBUTH ATEHTCTBY
clleaAyoIy 0 HHGOPMaIHIO:

i)

obmee omnucaHue u HHPOPMALMIO, YKA3bIBAIOWIYI0 MECTO IPOBEACHUS
OTHOCSILMXCA K AAEPHOMY TOIUIMBHOMY LIMKJIY Hay4HO-HCCIEAOBATENbCKUX H
OIBITHO-KOHCTPYKTOPCKHX paboT, HE CBS3aHHBIX C SACPHBIM MAaTEPHAIIOM,
KOTOpBIE KOHKPETHO OTHOCATCA K OOOTaleHHIo, IepepaboTKe SAEPHOro
TOIVIMBA MM K 0OpabOoTKe OTXOJOB CpeJHErO HJIM BBICOKOTO YPOBHS
AKTHBHOCTH, COZEpXaulUX [UIyTOHHH, BBICOKOOOOrallcHHBIH YpaH HIIH
ypaH-233, ocymectsiaseMblx rae-nub6o B Ilonsme, HO KOTOpbIE HE



buHAHCHPYIOTCS, HE TOIYYHIH KOHKPETHOTO paspelieHHs HIH He
KOHTponupytoTcs Ilonbiuied WM He OCYHIECTBIAIOTCS OT MMeHH Ilombmiu.
Jis uenu naHHOro myHkra "obpaboTka" OTXOMOB CpPEIHEro HJIH BBICOKOTO
YPOBHsA aKTHBHOCTH HE BKJIIOYAET I[IEPEYNIAaKOBKY OTXOJOB WIH HX
KOHAMIITHOHHPOBAHKE, HE MPEeAYCMAaTPUBAIOIIEE pa3ieIeHUsl 3JIEMEHTOB, IS
XpaHEeHHS WK 3aXOpPOHEHHUS.

i) obmiee ONMHCaHHE [EATENbHOCTH KM CBEACHHS O JIMIE HIM OpraHU3alluu,
OCYLIECTBIISIONIUX TaKylo [JeATeNbHOCTh B ONpeleNieHHBIX ATeHTCTBOM
MeCTaX HaxXOXJEHHsA 3a IpeAenaMH IUIOIAJKH, KOTOphble, 0 MHEHUIO
AreHTCTBa, MOTJIH OBl (QYHKIIHOHANLHO OBITH CBA3aHBI C ACATENLHOCTHIO HA
aTo# momanke. IlpexocraBieHue Takod UHGOPMALMU ABJSAETCA MPEAMETOM
KOHKpETHOTO 3ampoca AreHTcTBa. OHa MpPeLOCTaBIsACTCA B KOHCYIBTALUH C
ATEHTCTBOM U CBOEBPEMEHHO.

[To 3ampocy AreHTctBa Ilonpmia Jgaer yTOYHEHHsS WM pa3biICHEHUA J000H
HHGOpPMaLUU, TPEJOCTABICHHON B COOTBETCTBUM C HACTOSILEH CTaTbed, B TOH
CTEIEeHH, B KOTOpPOH OHAa UMEET OTHOUIEHHE K LIEJIM FapaHTUH.

Crtatpa 3

[Tonema nmpenocrasnser AreHTCTBY B TedeHue 180 nHeH mocrne BCTYIIEHHS B CHILY
HacTosiuero IIpoTokona HHGOPMALIHIO, O KOTOPOH FOBOPUTCA B CTAThe 2.4 1), iii), 1v),
V), vi) a), vii) ¥ X) 1 B cTaThe 2.b 1).

IMonsma mpenoctaBaser AreHTCTBY 0 15 Mas Kaxaoro rojga oOHOBJIEHHYIO
HHPOpPMALHIO, O KOTOPOH MOBOPUTCS B ITYHKTE a. BBIIIE, 3a MEPUOJ, OXBATHIBAIOIIH
NpeAeCTBYIONMI KaneHaapHbiit roa. Ecnu paHee mpenocraBineHHas HHQopManus
octanacs 6e3 u3aMeHeHwui, [lonbiia yBegoMiseT 06 3ToM.

ITonsmia npenoctaBnsier AreHTCTBY [0 15 Mas kaxaoro rojga HHGOpMauMio,
ONpeseNeHHyl0 B cTaTthe 2.a.vi) b) M C), 3a 1nepuHoJ, OXBaThIBAIOILUH
NpeIIIeCTBY FOIIMH KajleHJapHbIH rol.

[Monpuia exexkBapTainbHO NMPENOCTaBIsAeT AT€HTCTBY HHOPMAIHIO, ONpEAEeIEHHYIO B
cTaThe 2.a.1x) a). JTa uHbOpMauus MPEeAOCTABIAETCA B TEYEHHE LIECTUIECATH THEH
HOCJIE OKOHYAHUA Ka)JIOro KBapTaa.

ITonwuia npegocraBnsieT AreHTCTBY HHGOPMAIIHIO, ONIPEJENIEHHYIO B CTaThe 2.a.viii),
3a 180 nHel 10 ocyuiecTBIEHHUs JabHeilel 00paboTku, U 10 15 Mas Kaxaoro roja
uHbopManuio 00 HU3MEHEHMSIX MECT HAXOXJEHHUS 3a IEepPHOM, OXBaTHIBAIOMINI
OpeAleCTBY IOIUH KaJleHAApHBIHN TOJ.

ITonbma ¥ AreHTCTBO AOTOBapHBAIOTCS O BpPEMEHH M 4YacTOTE IPEJXOCTaBJICHHA
UHpOpMaLUU, ONIpe/ie/IEHHOH B cTaThe 2.a.11).

IMonsma npenocrapnsier AreHTCTBY HH(QOPMAIIHIO, ONPENCIEHHYIO B CTaThe 2.a.1X)
b), B TeyeHHE IECTUAECATH AHEH IOCIE MOCTYILIEHHS 3aIIpoca OT ATEHTCTBA.



JOMOJHHUTEJBHBIA JOCTYI
Crarps 4

HH)Kecneny}omee MNPUMEHACTCA B CBA3H C OCYIICCTBJICHHEM OJOMONHHUTENBHOIO

JIOCTYIa B COOTBETCTBUHU CO cTaThed 5 HacTosAwiero Ilpotoxona:

a.

AreHTCTBO HE€ CTAaBHUT UEIU MEXAaHHCTHMYECKH HIH CHCTEMATHUYECKH IIPOBEPATH

nHdopManMIo, 0 KOTOPOH TOBOPUTCSA B CTAaThE 2, OHAKO ArEHTCTBO MMEET JOCTYII
K

i) 060My MECTy HaXO0XACHUSA, O KOTOPOM I'OBOPHTCS B CTAThe 5.a. 1) HIH ii),
Ha BbIOOPOUHOH OCHOBE C LieNbI0 00ECIICUEHHS YBEPECHHOCTU B OTCYTCTBUH
HE3asBJCHHbIX AACPHOr0 MaTepuana H JAesTeNbHOCTH;

i1) moboMy MeCTy HaxOXIeHHS, O KOTOPOM rOBOPHTCA B cTaThe S.b. unu c., B
HeNsX pelIeHHs BOIPOCa, CBSI3aHHOTO C MNpPaBUWIbHOCTHIO H MOJIHOTOH
uHbopMaIuK, NpPelOCTaBICHHOW B COOTBETCTBHH CO CTaThed 2 WM B
HeJAX YCTpaHeHUs] HECOOTBETCTBUS, CBA3aHHOTO ¢ 310l HHbOpMaIueH;

iii) T000MY MECTY HaxXOXJEHHUS, O KOTOPOM OBOPUTCA B CTaThe S5.a. iil) B TOH
CTENEeHH, B KOTOPOH 3TO HEOOXOAUMO ATEHTCTBY JUIS MOATBEPHACHUS 1JIS
neneidl rapantuil 3aseneHus [lonpliM O cTaTryce yCTaHOBKH HWJIM MecTa
HAXOXKJICHUS BHE YCTAHOBOK, I'Jl¢ paHee OOBIYHO HCIIOJIB30BAJICH SACPHBIi
MaTepHa, Kak CHATBIX C 3KCIUTyaTalllH.

1) 3a MCKJIIOYEHHEM CIy4yaeB, YKa3aHHBIX B IyHKTE ii) HHXE, ATEHTCTBO
Hanpasnser [lonblie mnpenaBapuUTEIbHOE YBEIOMIIEHHE O JOCTYIIE IO
KpalHel Mepe 3a 24 yaca;

i) B OTHOLIEHMM JOCTyrna K JI000My MeCTy Ha IUIOMIAJKE, KOTOpPBIH
3anpalliMBAETCA B COYETAHUH C MOCEIEHMAMH A4 NPOBEPKH HHPOpMALUH
O KOHCTPYKUMH HIM C HHCHEKUUSAMH JUIs CHEUUaJIbHBIX Lened WiIn
OOBIYHBIMH HHCIEKUHSMHA HAa 3TOH IUIOIIAAKE, CPOK MPEABAPHTENHHOTO
yBEIOMJIEHUS, €ClNH AreHTCTBO oOpaimaercs ¢ 3ampocoM 00 3TOM,
COCTABJISIET, MO KpailHeH Mepe, ABa 4aca, OJHAKO B HCKIIOYHUTEIBHBIX
00CTOSTENLCTBAX, MOXKET COCTABUTH MEHEE JBYX YaCOB.

HpeﬂBapHTCHLHOG YBEOOMJIEHHE HANpPaBNACTCI B MNHUCBMCHHOM BHJIE H B HEM
KOHKPETHO YKa3biBaOTCA NPHUIHUHBL NOCTYyIIA U ACATCIIBHOCTL, KOTOpasA NOJIXKHA OBITE
OCYHICCTBJICHA BO BpEMS TaKOro JOCTYIIA.

B cnydae Bompoca WM HECOOTBETCTBHS ATIEHTCTBO IpenocTaBiseT 1lonblie
BO3MOXHOCTb JaTh Pa3bsICHEHHE H CHOCOOCTBOBATh PEICHHIO ITOrO BOIPOCA MU
YCTPAHEHHUIO 3TOr0 HECOOTBETCTBUA. Takas BO3MOXKHOCTbh OyAeT MpeaoCTaBIATHLCA
JI0 HaOpaBjeHHUs 3ampoca O JAOCTYIE, €CM TOJAbKO ATEHTCTBO HE COYTET, UTO
3aJlep)KKa B MMPEJOCTaBJICHUH JJOCTYIA, BO3MOXKHO, HaHeceT yuepOd 1enu, ¢ KOTOpoi
3allpallKBaeTcst 3TOT NOCTYN. B moboM cinyvyae AreHTCTBO He AeaeT KaKuX-JHOo
BLIBO/JIOB B OTHOILIEHUM BOIpOCA UM HECOOTBETCTBHS A0 TeX Mop, noka Ilonsiie He
Oyner npenocTaBieHa Takas BO3MOXKHOCTb.

Ecnu ¢ 1lonpuiel He JOCTUIHYTO MHOH NOTOBOPEHHOCTH, JOCTYI OCYIIECTBJSETCS
TOJILKO B T€YEHUE OOBIYHOrO pabouero JHs.



[Monbila MMeeT MpaBO Ha CONPOBOXAEHHE HHCIEKTOPOB ATEHTCTBA BO BpeMs
JIOCTYNAa MpeACTaBUTENsAMH IIONbIMIM NpPH YCIOBMM, YTO 3TO HE 3a[Cp)KHUBAET
BBIMOJIHEHHE MHCIEKTOpaMH CBOMX (YHKIMH WM MHBIM 00pa3oM He MpPENsTCTBYET

3TOMY.

Cratbs 5
[Tonpmia npenocTaBiseT ATeHTCTBY AOCTYI K:
1) J1000MYy MECTY Ha IUIOWIAJIKE;

1) n000My MeCTy HaxOXJIeHHs, onpenesneHHoMmy Ilonbnieit B COOTBETCTBHH CO
cTaThel 2.a.v)-viii);

1i1) mo00#i CHATOH ¢ 3KCIUTyaTalMHM YCTaHOBKE HMJIM CHATOMY C 3KCIUIyaTalHH
MECTY HaXOXIEHHs BHE YCTAHOBOK, TJ€ paHee OOBIYHO HCIIONB30BAICH
SAEepHBIA MaTepHUall.

moOOMy MeCTy HaxoXJeHHs, omnpeaeileHHoMmy Ilonbnie B COOTBETCTBHH CO
craThelt 2.a.1), cTaThel 2.a.1v), cTatheit 2.a.ix)b) unm crareeit 2.b., moMuMo TEX, O
KOTOPBIX TOBOPHUTCS B IYHKTE a.1) BBIIIE, IPH YCIOBHH, 4TO, eciH Ilosbma He umeer
BO3MOXHOCTH TpPENOCTaBUTL Takod poctym, Ilonsuia mpuiaraer Bce pa3yMHbIE
YCWIMS JUI1 He3aMeJUIMTEIbHOrO YIOBJIETBOPEHHs TpeOOBaHMH ATrEHTCTBA C
IIOMOILBIO HHBIX CPEICTB.

no00My MECTy HAaXOXAEHHs, OIpeNeNIeHHOMY ATEHTCTBOM, INOMHMO Te€X MeCT
HAXOXKJIEHUS, O KOTOPBIX TOBOPHUTCSA B MyHKTaxX a. M b. BhIllle, B HeNsAX oTOOpa NMpod
OKpyXaromel cpelbl B KOHKPETHOM MECTe€ HaXOXKACHUS IMpPH YCIOBHMH, YTO, €CIIH
[Tonbmia He UMEET BO3MOXHOCTH IPENOCTaBUTh Takoi noctyn, [Tonsma npunaraer
BCE pasyMHble YCHUIHMS JUIS HE3aME[UIMTENILHOTO YIOBJIETBOPEHHS TpeOOBaHMIt
ATeHTCTBa B IPHIISKAUIUX MECTAX HAX0XKICHHS MK C IIOMOLIBIO HHBIX CPEJICTB.

Cratbda 6

an/I OCYIUCCTBJICHHH CTAaTbH 5 ATeHTCTBO MOXET BBINOJHATH CICOYIOIMHNE BHUIBI

ACATCIIBHOCTH.

a.

B OTHOIIEHMH AOCTyNa B COOTBETCTBHH CO CTaThelt 5.a.1) MM ii1): BH3yanbHOE
HabmoneHue, oTbop npol okpyxarouied cpenbl; HCHONb30BaHHME YCTPOMCTB IS
obHapy)XeHHss M H3MEpeHHs paJHauHM; OlNedaThIBaHHE W INPUMEHEHHE APYTHX
HIACHTUOUIHUPYIOIMX M YKa3bIBAIOIIMX  HAa  BMEMIATENILCTBO  YCTPOMCTB,
ONpefeNeHHbIX B JIOMOJIHHUTENBHBIX TMOJIOKEHUSAX; W NPUMEHEHHE JPYTHX
OOBEKTHUBHBIX MEp, TEXHHUECKas OCYIIECTBUMOCTh KOTOPHIX ObUla MOATBEpPXKACHA H
HCIIOJIb30BAHHE KOTOpPBHIX ObUl0  cornmacoBaHo CoBeTOM  ympaBisiomux (B
JanbHeineM uMeHyeMbiM "CoBeToM') U nociie KOHCYNbTAIlMi MEXIY ATFEHTCTBOM H
Honpmen.

B oTHOmEHHH 1OCTyna B COOTBETCTBHMHM CO CTaThed 5.a.11): BU3yanbHOEe HAOJIONEHHUE;
NOJCYET YYETHBIX EIMHHUI| SAEPHOrO MaTepuana; Hepaspyllaloliue H3MEPEHHS M
oT60p npo6; UCIONIb30BaHHE YCTPOUCTB U1 OOHAPYKEHUS U H3MEPEHHs PaaHalliHy;
M3y4eHHE YYETHBIX JOKYMEHTOB, KacalOLIMXCS KOJIMYECTBA, NPOUCXOKIEHHA H
pasMeleHHs MaTepHana; oT6op mpob okpyxKawoouleH cpensl; U MpUMEHEHHUE APYTHX
O0OBEKTUBHBIX Mep, TEXHHYECKask OCYILECTBUMOCTb KOTOPBIX ObLiIa MOATBEPXKIEHA M



HCNONb30BaHHE KOTOPBIX ObUIO corytacoBaHo COBETOM H MOCIE KOHCYIBTAHI MEXyY
ArentcTBoM u llonsine.

C. B oTHoOWmIEHHH NOCTyna B COOTBETCTBHH CO CTaTheH 5.b.. BH3yannbHOE HabnoIeHHE,
oTbop Mpo6 OKpyKalome# cpelsl; HUCMONb30BAaHHE YCTPOHCTB i OOHApYKEHHS U
H3MEpPEHHUs. paJMalliy; HM3yuYeHHe KacalOlIMXCs FapaHTHH NPOM3BOJACTBEHHBIX U
OTIPY30YHBIX YYETHBIX JOKYMEHTOB;, M MpPHUMEHEHHE APYTHX OOBEKTHBHBIX Mep,
TEXHMYECKass OCYWIECTBUMOCTh KOTOpBHIX Oblia MOATBEpIKACHA M HCIIOJIb30BaHHE

KOTOpBIX ObIO cornacoBaHo COBETOM H MOCHELYIOMMX KOHCYJIbTaLMH MEXDy
ArentcTBoM U Ilonbineit.

d. B oTHolIeHHH JOCTyna B COOTBETCTBHH CO CTaThel 5.c.: oTOOp mpob OKkpyKaroiuei
Cpelbl M B Cllyyae, €ClId pe3yJibTaThl HE MO3BOJISIOT PELIMTh BONPOC MIIM YCTPAHHUTH
HECOOTBETCTBHE B MECTE HAXOXKIECHHS, ONpPENETICHHOM ATeHTCTBOM B COOTBETCTBHH
CO CTaTbeHd 5.C., HCIONB30BaHHE B O3TOM MECTE HaXOXIEHUS BH3YaIbHOIO
HaOnIoAEHUs, YCTPOUCTB [l OOHAPYKEHHs] M U3MEPEHHUs paJuallid U MPUMEHEHHE
10 COrNIacoBaHMIO Mexay Ilonbiueit 1 ATeHTCTBOM ApYyTrux OOBEKTUBHBIX Mep.

Cratba 7

a. Ilo mpocebe Tlombmin ArentctBo u Ilonbmia joOroBapHBalOTCS B OTHOILEHHH
peryaMpyeMoro  JgocTyma B paMkax Hactosmero IlpoTokona ¢ HeENbio
NPENOTBPALICHUST PACKPBHITUS YYBCTBUTEIHHOH C TOYKH 3PEHHUS  SAEPHOrO
pacrpocTpaHeHHUs: HHGOpMAlHH, BbIIONHEHHS TpeOoBaHHH 6€30MaCHOCTH HIH
(U3MYECKOHN 3alUTH WM C LENbI0 obecrneyeHus 3allUThl HaXoMAlleHcs B 4aCTHOH
COOCTBEHHOCTH HJIM KOMMEPYECKH YYBCTBUTENbHON uHPopMmauuu. Takue
JIOTOBOPEHHOCTH HE€ TPENATCTBYIOT ATEHTCTBY OCYIIECTBIATH JE€ATENbHOCTb,
KOoTopasi sBisgeTcs HeoOXoauMoH s obecrneyeHUs yOemUTe/NbHOH YBEPEHHOCTH B
OTCYTCTBMM  HE3asBIECHHBIX  SAACPHOrO  MaTepuHaia W [OEITENbHOCTH B
COOTBETCTBYIOIIEM MECTE€ HAaxXOXJEHHs, BKJIIOYas peleHue jrodoro BOIpOca,
OTHOCSILIETOCS K MPaBHJIBHOCTH M ITOJIHOTE UHPOpMALUU, O KOTOPOH TOBOPHUTCS B
CTaThe 2, HIH YCTPAHEHHE HECOOTBETCTBUSA, OTHOCAWETOCH K 3TOH HHPOPMALIHH.

b. [Tonbiza MOXeET NpU MpeJOCTaBI€HHH HHGOPMALMH, O KOTOPOH TOBOPUTCA B
cratbe 2, MHGOPMHPOBATH ArEHTCTBO O MeCTax Ha IUIOMIAJAKE HJIM B MeECTE
HAaXO0X/ICHHs, Ha KOTOPBIX MOXKET IIPHMEHATHCA PETYIUPYEMBIH JOCTYIL.

C. Ho Bcrymnenus B cuily noObIX HEOOXOHUMBIX J{OMONHHTENHHBIX MOJIOKEHHH
ITonpma MokeT mNpUOErHYTH K PETyJIHpPOBAHHIO JAOCTYNA B COOTBETCTBHH C
IOJIOXKEHHUSIMH ITYHKTA a. BBILUE.

Cratbs 8

Huuto B Hacrosmiem Ilpotokone He npenarcreyer Ilonbuie mnpeaocTaBisTh
ATEHTCTBY JOCTYN K MECTaM HaXOXIEHHS B [OIMOJIHEHHE K TEM, O KOTOPBIX T'OBOPHTCA B
CTaThsX 5 M 9, WIM TIPOCHTH ATEHTCTBO O NPOBEACHHH [EATEIIBHOCTH II0 IPOBEPKE B
KOHKPETHOM MECTE HaxOXXIEHHSA. ATEHTCTBO HE3aMEJIMTENBHO MPHUIIAraeT BCE pa3yMHbIE
YCHJIHSL U1t OCYIIECTBIICHHS ACHCTBHII B COOTBETCTBHH C TaKOH MPOCHOOH.



Crarpa 9

Ilonpma NIpeaoCTaBIACT AFeHTCTBy JOCTYIl K MECTAM HAXOXIECHHS, ONPEACTICHHBIM

ArentcTBOM 1 oTOOpa Npo® OKpyxaromied cpeAabl Ha OOIIMPHOM TEPpUTOPHM, MpHU
ycnoBuM, 4uTo ecnu Ilonbiia HEe HMMeeT BO3MOXHOCTH IPENOCTaBHTh TaKOH [OCTYH, TO
IMonpura nmpunaraer BCe pa3yMHbIE YCHIHMSA AJIA yOOBIETBOPEHHs TpeOoBaHUI ATeHTCTBa B
aNbTEPHATHBHBIX MECTaX HaXOXJCHHs. ATEeHTCTBO HE 3alpallidBacT TAaKOH JOCTym O TeX
nop, moka otdéop Mpo® OKpyxarouield cpelbl Ha OOMMPHON TEPPUTOPHM M MpOLENYpHbIE
MepEI JJIA ero mpoBeneHus He onoOpeHsl COBETOM M HE MPOBENCHBI KOHCYIbTALlMH MEXIY
ArentctBoM H Ilonbmen.

Cratbs 10
ArentctBO HHpopMupyeT [Honbury o:

JleATenbHOCTH, OCYIIECTBJIEHHOH B paMkax Hactosmero I[Iporokona, Bkirouas
IEATENLHOCT, B OTHOINEHHH JIIOOBIX BONPOCOB HMJIH HECOOTBETCTBHH, KOTOpLIE
ATeHTCTBO HOBeNO A0 cBeleHus [lonbliH, B mpenenax WIECTHAESCATH OHEH mocie
OCYHIECTBJIEHHUSA ATEHTCTBOM 3TOMH AEATENBHOCTH.

Pe3ym,TaTax JEeATEIbHOCTH B OTHOIIEHHH JIIOOBIX BOIIPOCOB HIIH HeCOOTBe’TCTBHﬁ,
KOTOpPHBIE AreHTCTBO NIOBEJIO OO CBEICHHS HOJIBIIIH, M0 BO3MOXHOCTH CKOpEC, HO B
oM cnydya€ B TCHCHHE TPpHUIAUATH JHEH mocie MONYUYE€HHUA ATEeHTCTBOM 3THX
PE3YJILTATOB.

Bbeonax, KOTOpPBIC OHO CIACIIAJIO B PE3YJIbTATE CBOEH eATEIbHOCTH B COOTBETCTBHH C
HaCTOAILIUM HpOTOKOJIOM. Taxkue BBIBOIBI NpeaOCTABIIATCA CKETOOHO.

HA3ZHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratng 11

1) I'enepanbHplii aupexkTop ysenomiseT Ilonmemry o6 yreepxaenuun CoBeroM
moboro JOJDKHOCTHOTO JHUL@ ATEHTCTBA B KauyecTBE MHCIIEKTOpa IO
rapanTusaM. Ecnu IMonwma He u3Belaer I'eHepanbHOro AHPEKTOpPa O CBOEM
OTKJIOHEHMHM TaKOTO [MOJDKHOCTHOIO JIMIla Kak HHcnektopa g [lonbmu B
TEYEHHE TpeX MECALEB MOCJE NOJYYEeHUS YBEAOMJIEHHs 00 YTBEpXIEHUU
CoBeTroM, HHCHEKTOpP, O KOTOpOM TakuMm obpa3oMm ysemomineHa Ilonbiua,
cuMuTaeTcs Ha3HaueHHbIM B [onbmry;

i1) [eHepanbHBIA OUPEKTOp, AEUCTBYS B OTBET Ha NpockOy [lonmpmm wnu mo
coOCTBEeHHON WHHUIIMATHBE, He3daMemnuTenbHO uHopMmupyet Ilonmbmy o6
OT3bIBE Ha3Ha4EHHUS MOO0Tr0 JOJDKHOCTHOTO JIMIA B Ka4eCTBE HHCIIEKTOpA JUIs
[Tonpmmu.

YBenoMIeHHE, O KOTOPOM TOBOPHTCS B IIYHKTE a. BBIIIE, CYUTAETCS MOJNYyYEHHBIM
[Monpmeit uepe3 cemp JHEH mocie [OaThl HaMpaBie€HHUA ATEHTCTBOM TaKOTo
yBenomiieHHs [lonbue 3aka3Holi koppecnoHAeHIHEH.



BU3bI
Cratbs 12

ITonpmma B TEYEHHE OJHOTO MecsUa IOCNe IMOJNydYeHHs 3ampoca o0 3ToM,
NpeJOCTaBIseT  YKa3aHHOMY B TakOM  3ampoce  Ha3sHAaueHHOMY  HHCIEKTOpY
COOTBETCTBYIOLIYI0 MHOTOKPATHYIO BbE3JHYIO/BBIE3IHYIO H/UIIH TPAH3UTHYIO BU3BI, KOTOPHIE
TpeOyroTcs ans obecrnevyeHus MHCIEKTOPY BO3MOXHOCTHM Bbe3a W IpeObIBaHUA Ha
TeppuTopuu [oneium B Henax BeinonHeHus ero(ee) ¢pyukuuii. JlioOble 3anpollieHHbIE BH3bI
JCHCTBUTENbHBI B TEYEHHE HE MeEHee OJHOro roja W B Clydae HEOoOXOAUMOCTH
BO30OHOBJISIOTCA B TEUEHHME [IEpHOJa Ha3HAUeHUS HHCIIeKTopa B [lonpmry.

JONOJHHUTEJBHBLIE ITIOJOXKEHHUSA
Cratpa 13

a. B Tex cydasax, Korja Iloneinia unu ATEHTCTBO YKa3bIBalOT Ha HeoOX0UMOCTh
OIIPEACIIUTL B HOHOHHHTCHLHBIX IMOJIOXKCHUAX, KAKHUM o6pa30M CJICAYET NMPUMCHATH
MEPLI, H3JI0XKCHHLIE B HACTOAIIEM HpO’I‘OKOHC, Tlonbia 1 AreHTCTBO COTJIAaCOBBIBAOT
TaKHE HOI’IOJIHI/ITCJILHLIe MOJIOKEHUS B TEUECHHE ACBAHOCTA JHEH MOcie BCTYIJICHHS B
CHJIY HACTOAIIEro Hporoxona WJIH, B TEX ClOy4adx, Koraga yKasaHHE Ha
HEOOXOMUMOCTb TaKHX HOHOJIHI/ITCJIBHLIX MOJIOKEHHH OAeTCs MOocCie BCTYTIJIEHHSA B

CHIIY HacTOALIETO HpOTOKOJIa, - B TEYECHHE JEBAHOCTA JHEH MOCJE OaThl TaKOro
YKa3aHHUsI.

b. Jo BcrymneHus B Cuily JiOObIX HEOOXOAUMBIX JIONONHUTENBHBIX IMOJIOKEHUH
ATreHTCTBO MMEET IpaBo MPUMEHATh MEpbI, U3JI0KEHHbIE B HacTosieM IIpoTokoe.

CHUCTEMBI CBA3HN
Ctates 14

a. ITonpmia gaer paspelieHHe ATEHTCTBY CBOOOJHO HCIONB30BaTh Ul CIIY»KEOHBIX
Lenel CUCTEMBI CBA3H MEXAY HHCIIeKTOpaMH AreHTcTBa B [lonsiie v LieHTpanbHbBIMH
yupexneHus M AreHTcTBa M(uiu) PerumonHanbHbiMH OrOpo, BKIIIOYAs mepenadyy B
HEaBTOHOMHOM MJIK aBTOHOMHOM peXHMe HH(poOpManuy, MHOCTynawlled oT
YCTPONCTB, YCTaHOBJIEHHBIX ATEHTCTBOM B LEJISIX COXPaHEHUS W/WIM HaOMOJAeHHMs,
WIM M3MEpEHHs, M obecrneduBaeT 3allMTy TaKOH CBA3M.  ATEHTCTBO IIOCIE
KOHCynbTauMd ¢ Ilonbmie wuMeeT mnpaBo MHCMONB30OBATH YCTAHOBJIEHHBIE Ha
MEXKJYHApPOJHOM YPOBHE CUCTEMBI IPAMON CBSI3U, BKJIIOYAsl CIYTHUKOBBIE CHUCTEMBI M
IpyrHe BUABI AaJbHER CBA3M, He ucronb3yemsle B [lonpme. ITo nmpockbe Ionpmu
WM AreHTCTBa [OAPOOHOCTH, KacCaroMIMECs OCYIIECTBIEHUA 3JTOro IIyHKTa B
OTHOILCHHH IepeJaydl B HEaBTOHOMHOM WJM aBTOHOMHOM peXHMe HMHGDOpMallMH,
IIOCTYNAIOMEH OT YCTaHOBJIEHHBIX ATEHTCTBOM YCTPOUCTB COXpaHEHHS W/HIH
HaOJIIOACHUS HIIM U3MEPEHHUS], ONPEeNsIoTCs B JIOMONHUTEbHBIX [T0JI0KEHUAX.

b. Ilpu ycTaHOBNEHHH CBA3M M Nepenade uHboOpMauuu, Kak 3TO MPeAyCMaTPHBAETCS B
NYHKTE a. BbIIIE, HAJJISKAIIUM 00pa3oM yUUThIBaeTCS HEOOXOAUMOCTD obecreueHus
3allUTBl  HAXOJsALIEHCS B  YacCTHOM  COOCTBEHHOCTHM WM  KOMMEDPUYECKH

4yBCTBUTEIbHON HMH(POpPMAUMKM WIM TOH HH(POPMAUMHM O KOHCTPYKIHH, KOTOPYIO
IMonbua cuuTaeT 0co60 YyBCTBUTEIHHOH.
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JAIIIATA KOH(DH)IEHHHAJIBHOﬁ HHPOPMAIIUHA
Cratpsa 15

a. ATeHTCTBO TOANEPXKHUBAET CTPOrHH peXxuM obecreueHus 3GPeKTHBHOH 3aIUTH OT
PACKPBITHS KOMMEPYECKHX, TEXHOJIOTHYECKHX H MPOMBIIIIIEHHBIX CEKPETOB U APYTOM
KOH(DHIEHIHANbHOM HHGDOPMALUH, KOTOpasi CTaHOBUTCS €My H3BECTHOM, BKIOYas
Takylo HHGOpMALHIO, KOTOpas CTAaHOBHTCS H3BECTHOM ATEHTCTBY B XOze
ocyiecTBNeHus Hacrosulero Ilporokona.

b. PC)KHM, O KOTOpPOM TOBOPHTCSI B IIYHKTE€ a. BBIIIC, BKIKOYACT, B YaCTHOCTH,
ITOJIOXKEHHS, OTHOCAIIHUECA K:

1) oOIIMM TPUHOUIIAM ¥ CBA3aHHBIM C HUMM MepaM M0 oOpanieHHio ¢
KOHpHICHIMANbHOH HHpOpMalIHeH;

i1) YCIOBHSIM HaiiMa TepCcOHana, KacaloUMMCs 3allUThl KOH(HIEHUHANbHOM
HHbOpMaLUH;

1i1) npouenypaM B ciyyae HapymleHMH MM sIKOObl MMEBIIMX MECTO CllydyaeB
HapylieHHs KOHQUIEHIINAILHOCTH.

C. PexuM, 0 KOTOPOM TOBOPHTCS B IYHKTE a. BbILIE, YTBEPXKAAETCS M MEPHOTHYECKH
paccmatpuBaetcsi COBETOM.

OPUIOXEHUSA
Crartpsa 16

a. [Tpunoxenus k HacrosueMmy IIpoTokony SBISIOTCS €ro HeOTbeMJIEMOH YacThio. 3a
HCKJIIOUEHHEM 1ieyiel BHeceHUs nonpaBok B IIpunoxenus, tepmun "Ilporokon”, kak
OH ynoTpeOJisieTcsi B HACTOSIIEM JOKyMeHTe, o3HauyaeT lIpotokon u Ipunoxenwus,
BMECTE B3AThIE.

b. B nepeyeHb BHIOB MAEATENBHOCTH, YKa3aHHBIX B I[lpunoxkenuu I, u nepeveHn
obopynoBaHuss U MaTepuana, YykasaHHbIXx B Ilpunoxenuu lI, CoseroM Moryr
BHOCHTHCSI IIOMPaBKH NO peKoMeHJaluu co3fgaHHoi CoBeTroM paboued TIpyTIIbI
IKCHEPTOB OTKPBITOTO cocTaBa. JIrobas Takas MOIpaBKa BCTYINAeT B CHIIY 4epes
yeThIpe Mecsliia nocje ee npuHATHs CoBeTOM.

BCTYIVIEHHUE B CAJ1Y
Cratpa 17

Hacrtosmmii [IpoTokos BCTynaeT B CHIy B I€Hb, KOTJia AT€HTCTBO MOJYYHT OT [lonbuiu
NMHCbMEHHOE yBEJOMIIEHHME O TOM, 4YTO 3aKOHOJATeNbHbie H/HIM KOHCTHTYLIMOHHBIE
TpeboBaHus [TobIH, HEOOXOAUMBIE IS BCTYTUICHUS B CUIIY, BBITIOJIHEHHI.

[Toneiia MoxeT B modoe BpeMs A0 TOro, Kak HacTosuid [IpoToKon BCTYIUT B CHIY,
3asiBUTh, 4TO [lonbiia Oyxer npumeHsTh HacTosmmi IIpoTokosn Ha BpeMeHHOH OCHOBE.

I'eHepanbHbI AHPEKTOp HE3aMEMIUTENbHO HHGOPMHUPYET BCE rOCYHAApPCTBA - YJIEHBI
AreHTCcTBa 0 J1IOOOM 3asBJICHMH O MpPHUMEHEHUM HacTosmero IIpoTokona Ha BpeMeHHOM
OCHOBE H 0 €ro BCTYIUIEHHH B CHITY.
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OIIPEJAEJIEHUSA

Crtatnpyg 18

it neneit Hactosiero Ilporokona:

a.

OTHocgiMecs K sAepHOMY TOIUIMBHOMY [LMKIY HAayYHO-HCCIEAOBaTENLCKHE M
OIBITHO-KOHCTPYKTOPCKHE paboThl O3HAYAIOT JESTENbHOCTh, KOTOpas KOHKPETHO
OTHOCHUTCSI K JI000MYy aclekTy pa3paboTKu Mpolecca WIH CHCTEMBI NIOOOro u3
CIIEAYIOIETO:

- KOHBEPCHH SJIEPHOTO MaTepﬁana,

- oboralleHus SAepHOro MaTepHana,
- H3TOTOBIIEHHUS SAEPHOTO TOIUIMBA,
- PEeaKTopoB,

- KPHUTHYECKHX COOpOK,

- nepepaboTKH AAePHOTO TOMJIMBA,

- 06paboTky (He BKIIIOYAs NIEPEYNAKOBKH HIIM KOHJMIIMOHUPOBAHHS, HE
NpeayCMaTPUBAIOILETO pa3lelCHUsl 3JIEMEHTOB, JUIS XpaHEHHS HIIH
3aXOpPOHEHHs) OTXO/0B CPEJHETO MM BBHICOKOTO YPOBHS AKTHBHOCTH,
colepXKalllUX TUTyTOHUH, BEICOKOOOOTallleHHBIN ypaH Win ypaH-233,

HO HE BKJIIOYAalOT JCSATENIBHOCTb, OTHOCAINYIOCA K TEOPETHYECKUM  HIIH
dbyHIaMEeHTaIbHBIM Hay4HBbIM HCCIIEOBAaHHMAM HIIM K Hay4YHO-HUCCIIENOBATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKMM ~ paboTaM MO  TNPOMBILIIEHHBIM  NPHMEHEHUAM
pafiHOH30TONOB, MEIHUHHCKHM, THJIPOJIOTHYECKHM H CENbCKOXO03HCTBEHHBIM
NIPUMEHEHUAM, U3YYEHHUIO TOCJIEJCTBHH VIS 300pOBbA M OKPYXKAIOILEH Cpenbl U IO
YCOBEpPIICHCTBOBAHUIO TEXHUYECKOT0 0OCITYKUBaHHUS.

[Inomiaika o3Ha4aeT TEPPHUTOPUIO, TPaHMUBLl KOTOpoH ompepneneHsl llonpmiel B
COOTBETCTBYyWOIIEH  HHGOpPMALUMM O  KOHCTPYKIMM  YCTAHOBKH,  BKJIIOYas
OCTaHOBJICHHYIO YCTaHOBKY, @ TaK)X€ B COOTBETCTBYIOIEeH HH(pOpMalUUM O MecTe
HaXOXIEHUS BHE YCTAHOBOK, TIJe OOBIYHO HCIOJIB3YETCs sSAEPHBIH Marepuarn,
BKJTIOYAsd 3aKpBITOE MECTO HAXOXACHHUS BHE YCTaHOBOK, I paHee HCIONb30BaJCs
siepHbIH MaTepuan (KOTOpble OTPaHUYMBAIOTCS MECTAMU HAXOXKACHHUS, Te UMEIOTCS
ropsiyMe KaMmephbl WJIM OCYIIECTBIISUIACh EATENbHOCTh, CBS3aHHAs C KOHBEPCHEH,
oboraliieHreM, H3roTOBJICHHEM WM TepepaboTkoll Tormea). [lnomanka BKIIOYAET
TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIE C YIIOMSHYTHIMU BBILIEC YCTAHOBKOH
WIM MECTOM HaxOXJeHHs, C LEeNbi0 INPEeJOCTaBIEeHHs HIM HCIOJb30BaHUA
CYILECTBEHHBIX CpEACTB oOecnedyeHus, BKIIOYas: Tropsune KaMepsl s oOpaboTku
00JIy4E€HHBIX MaTepuanoB, HE COAEpXalluX SACPHBIM MarepHall; YCTAaHOBKHM IJis
00paboTKH, XpaHEeHHsT M 3aXOPOHEHUs OTXOJOB;, a TaKXE 3JaHHs, CBA3AHHBIE C
COIJIaCOBaHHOW [EATENBHOCTBIO0, omnpeneneHHod [lonblien B COOTBETCTBHH CO
CTaTheH 2.a.1v) BhILIE.

CHaTas C 3KCIIyaTalMKM YCTAHOBKA HJIM CHSTOE ¢ KCIUIYATAllMH MECTO HaXOXJICHUS
BHE _YCTAHOBOK O03HAYalOT OOBEKT MJIH MeECTO HAaXO0XIACHHA, Ha KOTOPBIX
ACMOHTHPOBaHbl HIJIH CACIAaHbI HCIPUTOAHBIMH K JKCINIyaTaoHH OCTaBIUHECA
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KOHCTPYKIMH H 00OpymoBaHHE, BaKHbIC [UIS €€(ero) HCIONb30BaHHSA, TaK YTO
oHa(OHO) HE HCIOJb3YeTCs MIS XpaHEHUs SACPHOTO MaTepHala M HE MOXET Jajiee
HCIOJIb30BaThCc A OOpallleHUs C SAEPHBIM MaTepHaloM, ero obOpaboTku wumu
HCITOJIb30BAHHUS.

OCTaHOBJICHHAS _YCTAHOBKA HJIH 3aKpPBITOC MECTO HAXOXKACHHUA BHEC YCTAHOBOK
03Ha4a0T 0OBEKT UM MECTO HaXOXICHUA, OKCIUTYAaTalMA KOTOPBIX NNPCKpAMICHA H U3

KOTOPBIX U3BAT Hﬂepﬂblf/i MaTepHall, HO KOTOPLIE HE CHATBI C IKCIUIYaTallHH.

BhicokooboranieHHbIH ypaH o3HadaeT ypaH ¢ oborameHuem 20% WM BbINIE 110
U30TONy ypaHna-235. '

O160p mpob okpyxkawIIel cpe/bl B KOHKPETHOM MECTE HaXOXKACHUS 03Ha4aeT 0TOop
mpo6 OKpyXKarowLled cpeabl (HampuMep, BO31yXa, BOIbI, PACTUTEIBHOCTH, IIOUBBI,
3arps3HeHMH) B ONpEeNeNIeHHOM  ATEHTCTBOM  MECT€  HAXOXICHHSA  H
HEMOCPEJCTBEHHOH OJIM30CTH OT HETO C LENbI0 COASHCTBHS ATEHTCTBY B OJTOTOBKE
BBIBOJIOB 00 OTCYTCTBHH HE3asBIECHHBIX SIAEPHOTO MaTepuaina WIH sIEpHOM
JESTEeNbHOCTH B 3TOM ONpE/IeIEeHHOM MECTE HaX 0K ACHHS.

Ot6op mpob okpyxaromeit cpeapl Ha OOIUMPHON TEPPUTOPHK O3HAYaeT OTOOp mpob
OKpyXaromel cpelasl (HanpuMmep, BO3AyXa, BOJbI, PACTUTENBHOCTH, IIOUBEI,
3arpA3HEHHH) B psAAe ONpEAENeHHBIX AIEHTCTBOM MECT HAXOKICHHA C LENbIo
comeiicTBUs ATEHTCTBY B IOATOTOBKE BBIBOAOB 00 OTCYTCTBHH HE3asBJIEHHBIX
A7IepPHOTrO MaTepHasa WM AAEePHOM 1eITeNbHOCTH Ha OOLIMPHOM TEPPUTOPHH.

AnepHBI _MaTepHan COINIACHO OIpeAesieHH0, NaHHOMy B cTaThe XX VYcrTaBa,
o3HauaeT JIFOOOH MCXOAHBIH MaTepuan WK 00N crenHanbHbIi paclleTUISIOIUHCS
MaTepuan. TepMHH MCXOJHBIN MaTepual He JIOJKEH TOJIKOBATHCSA MPHMEHHUTENBHO K
pyde miu oTxojaM pyasl. Jrob6oe onpenenenue, faHHoe COBETOM B COOTBETCTBHH CO
cratheit XX VYcTaBa AreHTcTBa mocie BCTYIUIEHHS B CHIy HacTtoswero Ilporokona,
KOTOpOE pacHIMpsiecT CIHCOK MaTepHalOB, CUHTAIOIIMXCA HCXOAHBIM  HJIH
CreuHanbHbIM pacCILEIUISIOIMMCS MaTepHAloM, BCTYII4€T B CHIY B paMKax
HacToswero IIpoTokosa Tosnbko nocne npuHATUs Honbueit.

Y cTaHoBKa 03HAYaeT:

1) peakTop, KpHTHYeCKyl0 COOpKy, 3aBOJ [0 KOHBEPCHH, 3aBOJI [0
H3rOTOBJICHHIO, IepepalaThiBaloIyl0 YCTAaHOBKY, YCTAaHOBKY [UIA pa3JeleHus
H30TOIIOB HJIH OT/IEJIbHOE XPAHUIIMILE; HIIH

i1) nrdoe MECTO HaxOXIEHHs, rie 0ObIYHO HUCIONB3yeTCH SAEPHbIH MaTepHanl B
KOJIHYECTBAX, MPEBHIIAIOLIUX OJHH 3 (QEKTHBHBIH KHIOTPaMM.

MecTo HaxoXJEHHS BHE YCTAHOBOK O3Ha4aeT J000H OOBEKT MM JII000E MeCTo
HAXOXAEHHS, KOTOpble He SBIAIOTCS YCTAaHOBKOH, M TJe OOBIYHO HCIIOJIB3YETCH
SJIEPHBI MaTepHal B KOJIMYECTBAX, PAaBHBIX OJHOMY 3(Q(eKTUBHOMY KHIOIpaMMy
HIIK MEHee.
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COBEPUIEHO B Bene 30 centsabps 1997 rona B nBYyX 3K3eMIUIApaX Ha aHTJIHACKOM
A3BIKE.

3a [TIOJIbCKVYIO PECITYBJIMKY: 3a MEXJIYHAPOOHOE ATEHTCTBO I10
ATOMHOH DHEPTUU:

(noanuce) _ (nouﬁHCL)

Exex Heponumuanckuit Xanc bnukc

ITpesunent 'ocynapcTBeHHOTO T'eHepanbHBIit QupeKTOp

arceHTCTBA I10 aTOMHOH SHEPIHHA
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1)

111)

vi)

vii)

viii)

ITPUJIOXKEHMUE 1

IMEPEYEHb BUJAOB AEATEJIBHOCTH, O KOTOPBLIX TOBOPUTCSL
B CTATHE 2.a.iv) HACTOSLIEI'O ITPOTOKOJIA

Hsrorosnenne poTopHbIX TpyO Ui eHTpudyT MM cOOpKa ra3oBbIX LHEHTPUYT.

Potopusie TpyOBl jis HEeHTPHDYT O3HAYAKOT TOHKOCTEHHBIE IUIHUHIPHI, OMHCAHHE
KOTOPBIX MPHUBEACHO B pasaene S5.1.1 b) Ilpunoxenus II.

I"azoBble HeHTpUDYTH O3HAYAXOT LEHTPHGYTH, ONMHCAaHHE KOTOPBIX IPHBELEHO BO
BBOJHOM 3aMevaHuH k pasaeny 5.1 Ipunoxenus IL

Usrorosnenue nuddy3noHHBIX 6apbepoB.

Inuddy3nonnsie 6appephbl 03Ha4aOT TOHKHE NMOPUCThIE QHIBTPHI, ONTMCAHHE KOTOPHIX
npuBezeHo B pazzaene 5.3.1 a) [Ipwnoxxenus II.

H3srorosnenue unu c60p1<a CHUCTEM, MCIIOJIB3YOMIHUX JIA3€PhI.

CucTeMbl, HCIIOJIB3YIOIIME JIA3€Phl, 03HAYAKOT CHCTEMBI, BKIIOYAKOIIHE TE NIPEAMETEL,
ONHMCaHHe KOTOPBIX MPUBENEHO B pasaene 5.7 Ilpunoxenns 1L

Usrotosnenue unu c6opka 3MeKTPOMAarHUTHBIX CEIIapaTopoB H30TOIOB.

DJIEKTPOMAarHUTHEIE CeNapaTopbl HW30TONOB O3HAYAKOT T€ IPEOMETHI, O KOTOPBIX
roBopurcs B pasgene 5.9.1 IIpunoxxenus Il u koTopeie conepxar UCTOYHUKH HOHOB,
ONMCaHHE KOTOPBIX MpHUBEAEHO B pasznene 5.9.1 a) Ipunoxenus II.

HsroroBneHue unu cOopka KOJIOHH HJIM IKCTPAKIIHOHHOTO 000PYJOBaHHS.

KONOHHBI MM DKCTPaKIMOHHOE O0OpYNOBaHHE O3HAYAIOT T€ NMPEAMETHI, OMHCaHHE
KOTOpBIX IIpHBEAEHO B pasgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
TTpunoxenus II.

Hzroroenenue Pa3aACIIUTEIIBHBIX (o)1 ()¢ HJIH BUXPEBBIX ’I‘py6OK JJIA
A9pPOAMHAMHIECCKOTO oborauieHus.

PaznenurensHele comia WM BUXpEBble TPYOKH /1S a3pOJHHAMUYECKOT0 06oraleHus
03HAYAIOT pa3JeNUTeNbHbIE COMJIa M BHUXpPEBblE TPYOKH, OIHCAaHHE KOTOPBIX
IIpHUBEIEHO COOTBETCTBEHHO B paszzaenax 5.5.1 u 5.5.2 Ilpunoxenus II.

HsroTtoBnenue unu c6opka CHCTEM IeHepallii YpPaHOBOMH IJ1a3MbI.

CucreMbl reHepalyy _YpaHOBOW IMJIa3Mbl O3HAYalOT CHUCTEMBI A TIeHEepallu
YpPaHOBOM IU1a3Mbl, ONHCAaHUE KOTOPBIX NpHBeAeHO B pazzaene 5.8.3 [Ipunoxenus II.

H3srortoBnenue HUPKOHUEBBIX TPYO.

IHupkoHueBble TpyOb! 03Ha4alOT TpyOH!, ONMCAHUE KOTOPBIX IPHUBEAEHO B pasaene 1.6
[Ipunoxenus II.

HpOI/I3BO,E[CTBO WJIM NOBHIIIEHHE KaYE€CTBA TSHKEJI0N BOABI HIIH ueﬁrepm.



X1)

Xii)

Xiit)

Xiv)

Xv)

Tsxenas Boja uny ACHTEPUH O3HAYAIOT AEHTEpHil, TKENyI0 BoaY (OKCHI JeHTepHs)
U Joboe Apyroe COEJUHEHHE NCHTEpHUs, B KOTOPOM OTHOLICHHE YHCIa aTOMOB
JeHTepus K YUHCIY aTOMOB BoJopoJa npessimaet 1:5000.

Hsrorosnenue rpadura sAepHON YUCTOTHI.

I'padut saepHo#t YUCTOTHI 0O3HAYaeT rpaduT, ypoBEHb YMCTOTEI KOTOPOTO BHIIIE, YEM
5 MHJLTHOHHbIX 4acTeit GOPHOro SKBUBANIEHTA, a IIOTHOCTH NpeBbiwaeT 1,50 r/cm’.

H3roToBneHne KOHTEHHEPOB N1t 0OIYUEHHOTO TOILIMBA.

KonTtelinep ansg oOIYYEHHOIO TOIUIMBA O3HAYaeT €MKOCTh oA [EpEBO3KH /M
XpaHCHUA 06nyqermoro TONJINBA, OGCCHC‘[I/IBalOHI}’IO XHUMHUYCCKYIO, TCILIOBYKD H
paAnallMOHHYK 3alluTy, 4 TaKXe OTBOJ TE€IUJIa pacliaja BO BpEMs IICPEMCIICHHA,
NEPEBO3KH U XpaHCHMUA.

H3roroBneHune peakTOPHBIX YNPaBIAIOMMX CTEPIKHEH.

PeakTopHble _ynpaBisiONIME CTEPXKHU O3HAYalOT CTEPXKHM, OIMMCAHME KOTOPBIX
npuseneHo B paszaene 1.4 Ilpunoxenus I1.

HM3rotoBnenue 6e30mMacHbIX C TOYKH 3PEHHUS KPUTHUYHOCTH GaKOB U pE3€PBYapoB.

besonacHbpie C TOYKM 3PCHUS KPUTHYHOCTH OakM K pe3epByapbl O3HAYalOT T€
IIpeAMETHI, OITHCAHUE KOTOPLIX NpUBEAECHO B pazaenax 3.2 u 3.4 [punoxenus II.

H3roTosneHue MamuH s p}’6KI/I 06JI_')"-[CHHI>IX TOIUIMBHBIX 3JICMCHTOB.

MainHpl 115 pyOKH 0OGNYYESHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HAYaloT 000pynoBaHUE,
OIMCaHUE KOTOPOro NpUBEACHO B pasnene 3.1 Ipunoxenus II.

CoopyxeHue ropsayux Kamep.

Topsiune KkaMepel 03HA4aKOT KaMepy MIIM COEIMHEHHBIE MEXy coO0# kKaMephl OOUIMM
00beMOM HE MeHee 6M3, CHa0ECHHBIC 3aUIMTOH, PAaBHOH MM MPEBBILIAIOLIEH
skBuBaIEHT 0,5 M OeTOHA TIOTHOCTBIO 3,2 r/eM’ win 6onee, YKOMIUIEKTOBAaHHBIE
0o0opynoBaHKEM [/ NPOBEINEHHS OIepallui C HCIOJL30BAHUEM IJHUCTAHIMOHHOTO
yIpaBjieHEHS.



NMPUJIOXEHME 11

INEPEYEHDL COI'JJACOBAHHOI'O OBOPYZOBAHHMS U HESAAEPHOI'O MATEPUAJIA

1.1.

1.2

JAJIS1 OTYETHOCTU OB 3KCITIOPTE Y1 UMIIOPTE B COOTBETCTBHH CO

CTATBEM 2.a.ix)

PeakTopsl 1 peakTopHoe 000py10BanHe
KomMniekTHbIe iiepHbIC PEAKTOPbI

SlmepHble peakTophl, CIOCOOHBIE paboTaTh B peXHME KOHTPOJIUPYEMOH
CaMONO/ICP)KUBAOLEHCS UEeNMHOH peakUuH [OeleHHs, HCKIoYas peakTOphI
HYJeBOH MOIIHOCTH, KOTOpBIE ONPEHENAIOTCI KAaK pPEaKTOphl € MPOECKTHBIM
MaKCHM@JIbHBIM YPOBHEM TIPOM3BOACTBA IUIYTOHHUS, HE IPEBHILAIIUM
100 rpamMoOB B roa.

NNOACHUTEJIBHOE 3AMEYAHUE

"SinepHBIH peakTop” B OCHOBHOM BKIJIHOUYAET Y3JIbl, HAXOAAIUMECA BHYTPH KopIyca
peakTopa WIM HEMOCPEACTBEHHO MPUMBIKAIOIIHE K HEMY, 000pYyI0BaHUE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOLIHOCTHU B aKTUBHOW 30HE, U KOMIIOHEHTHI, KOTOPBIE
OOBIYHO COZEpKAT TEIUIOHOCUTENb MEPBOro KOHTYpa aKTUBHOH 30HBI PEaKTopa,
HJIH BCTYIIAIOT C HUM B HENIOCPEICTBEHHbIH KOHTAKT WJIM YIPABJISAIOT UM.

He mpeanonaraercs HUCKIOYEHHE PEAKTOPOB, KOTOpblE Haalexamum obpa3zoMm
MOr/IM OBl TMOABEPTHYTHCA MOAMQPHKAUMU Ui TPOH3BOACTBA 3HAYWTEIBHO
Oonpuiero konuuectBa, yeM 100 rpamMMoB IUIyTOHMS B Tol.  Peaktopsl,
npeJHa3HayeHHbIC JJI JUIMTEIBHOM 3KCIUTyaTalMM Ha 3HAYMTENBHBIX YPOBHSX
MOILHOCTH, HE3aBUCUMO OT CTEINCHU UX BO3MOXHOCTEH MPOU3BOACTBA ILUTYTOHHS,
HE pacCMaTpUBAKOTCS Kak "peaKkTopbl HYJIEBOM MOIHOCTH" .

Peamopm,le Kopnyca BbICOKOI'O JaBJICHHSA

Mertamnnueckue Koprmyca B cOOpe HIM HX OCHOBHBIE YacTH 3aBOJACKOIO
H3rOTOBJIEHUSI, KOTOPHIE CHEUMANLHO NpPEAHA3HAYEHBl WM MOJATOTOBIIEHBI IS
pa3MelleHHs B HUX aKTHBHOM 30HBI SIEPHBIX PEAKTOPOB, KaK OHH OMpeeieHbl B
myskte 1.1. Bblle, M CIOCOOHBIE BHIIEPXKHMBATH paboyee JaBlIeHHE
TETUIOHOCUTEJIS IEPBOrO KOHTYpA.



1.3.

1.4.

1.5.

INOACHUTEJIBHOE 3AMEYAHUE

BerHﬂﬂ [JINTa KOpHYyCa BBICOKOI'O0 MHABJICHHA pPCAKTOpa OXBaATBIBACTCA
IITYHKTOM 1.2 xak OCHOBHasd, 3aBOACKOI0O H3rOoTOBJICHHA, YACTh KOpPItyCa BEICOKOIO
JaBJICHHA.

BHyTpeHHHe yacTu peakTopa (HalpHMep, MOJICPIKHBAIOIIHE KONOHHBI H IUIHTHI
AKTHBHOM 30HBI M IPyTHe BHYTPEHHHE YaCTH KOPIIyCa, HANpaBJIAIOLIHe TPYObl A1
PEryIHpYIOMIHX CTEpPXKHEH, TEMIOBbIE dKpaHbl, MEPEFOPOAKH, TPYOHbIE PELIeTKH
AaKTUBHOH 30HBI, IUIAaCTHHBI JuGdy3opa U T.A.) OOBIYHO IOCTABJIAIOTCA
IIOCTAaBIIMKOM peakTopa. B HEKOTOpBIX cly4asx OHNpeJelieHHblE BHYTPEHHHE
ONMOpPHBIE KOMIIOHEHTBl BIJIIOYAIOTCA B HM3TOTOBIEHHE KOPIYCa BBICOKOTO
JABJIEHHS. OTH NPEAMETBl fABIAIOTCS JOCTATOYHO BAXKHBIMH C TOYKU 3PEHHUS
0e30MacCHOCTH M HAaJEKHOCTH JKCIUIyaTallMH peakTOpoB (U CIEAOBATENbHO, C
TOYKH 3pEHHs] TapaHTUHHBIX O0A3aTENBCTB M OTBETCTBEHHOCTH ITOCTABIIHKA
peakTopa), 4ToObl HX [MOCTaBKa BHE PaMOK OCHOBHOIO COTJIALIEHHS O [OCTaBKe
€aMoro peaxkrtopa He cTana Obl 00bIuHOM mpakTukoil. I[lo3ToMy, XOTS OTAENbHAs
MOCTaBKA 3THX YHHKAJIBHBIX, CIIELHANbHO NpeAHAa3HAYEHHBIX U MOATOTOBJIEHHBIX,
B@XHBIX, KPYINHBIX H JOPOrOCTOSINMX IPEAMETOB He o00s3aTensHO Oynaer
paccMaTpUBAaTLCS KaK BhlMajaromias w3 cdepsl HHTepecoB, TaKOH CHOCOO
TIOCTaBKH CYHTAETCS MAJIOBEPOSTHBIM.

Maiunubl gjas 3arpy3KM H BBII'pY3KH PCAKTOPHOI'0 TONJIMBA

MaHnunynaropuoe  000OpyAOBaHHE, CHEUMaAbHO  IpelHa3HAuYE€HHOE  HIIH
MOATOTOBJIEHHOE JUIS 3arpy3KH HMIIH H3BJICUEHHUA TOIIIMBA U3 S/IEPHBIX PEaKTOPOB,
KaK OHH ormpejeneHbl B myHkTe 1.1. Bplle, KOTOpOE MOXET HCIIOJIB30BaThCS,
KOrjla peakTOp HaxOAWTCs IOJ Harpy3Kod, HWIH ofnagaeT TeXHHYECKHMMH
BO3MOXXHOCTSMH U1 TOYHOTO MO3UUHOHUPOBAHUS MJIH OPHEHTHPOBAHMA,
NO3BOJIAIOIUMH MPOBOAHTh HA OCTAaHOBIEHHOM pEAKTOpe CJIOXHBIE paboThl MO
neperpy3ke TOIJINBA, NPH KOTOPBIX OOBIYHO HEBO3MOXHBI HENOCPENCTBEHHOE
HabIoleHHe WK NpsSMOM JOCTYI K TOIJIHBY.

PeaxTopHble yHpaBasiOIie CTePKHU

CrepxHHU, crielHabHO MpeIHAa3HaYCHHBIE WM IIOATOTOBJIEHHbIE Ul YIIPaBJICHHS
CKOPOCTBIO pEeaKklMH B AIECPHBIX PEaKTOpax, KaK OHH ONpeleNneHsl B myHKre 1.1.
BBIIIE.

INOACHUTEJIBHOE 3AMEUAHHE

Croa xe BKJTIOYaKOTCH, IOMUMO YaCTH, MOTJIOMIAIOIE! HEHTPOHBI, €€ ONOPHbIE U
IIOJBECHBIE KOHCTPYKLIHH, €CITH MMOCTAaBKa MIPOU3BOJHTCS Pa3AebHO.

PeakTopHbIe TPYOBHI BBICOKOTO JABJICHUS

TpyObl, KOTOpHIE CIEUHAIBHO MpeAHa3HaYeHbl WIH [OATOTOBIEHBl JUIS
pa3sMelleHHs B HUX TOIUIMBHBIX 3JIEMEHTOB H TEIUIOHOCHTENS IMEPBOTO KOHTYpPA B
peaxkTopax, Kak OHH OmpenesieHb! B MyHkTe 1.1. BBIE, NpH paboyeM JaBJICHHH,
npessimaromeM 5,1 Mlla (740 dyHT/KB. AroHM).



1.6.

1.7.

2.2

IupxoHueBbie TPYObI

TpyOb! unu cOOpKH TPYO M3 METAIHMYECKOIO IMPKOHHSA WM €ro CIUIaBOB, 1O
Becy npeBbiatoie S00 kr B Teyenue no6oro 12-meca4HOro mepuoaa, KOTopble
CMEeUHaJIbHO IpeJHAa3HaueHbl MJIM IIOATOTOBJIEHBI JUIS HKCHONb30BaHUA B
peaxTopax, Kak OHHM OIpeleNeHsl B IMyHKTe 1.1. BHIIE, H B KOTOPBIX OTHOIUEHUE
1o Becy radHus K IUPKOHUIO MeHbIe 4eM1:500.

Hacocbi NepBoOoro KOHTYpPA TCNJAOHOCHTEHA

Hacochl, cienyanbHo NpeJHa3Ha4eHHbIE HITH MOATOTOBIEHHbIE Ui HOJEpXKaHUsA
LHUPKYJALMK TEIUIOHOCHUTENS IEPBOrO” KOHTYPA SAEpHBIX PEaKTOpOB, KaKk OHHM
orpelieNieHbl B MyHKTeE 1.1. Bbline.

NOACHUTEJIBHOE 3AMEYAHUE

CrenualibHO NMpeAHAa3HAYCHHBIE MJIM NMOATOTOBJIEHHBIE HaCOChl MOTYT BKIIKOYATh
CIIOKHBIE, YIUIOTHEHHBIE HIH MHOIOKPAaTHO YIUIOTHEHHBIE CHCTEMB! JUIS
NpefoTBPAIlleHUs] YTeYKH TEIUIOHOCHTENA IIepBOrO KOHTYpa, TIepMETHYHbIE
HAcoChl M HAcOChl C CHCTEMaMH MHEPLMAJIbHOM MacCchl. 3TO OIpeaeneHHe
KacaeTcsi HacOCOB, AaTTECTOBaHHBIX IO Kiaccy NC-1 WIH 3KBHBaJIEHTHBIM
CTaHJapTaM.

HesinepHble MaTepHAaJibl 1/Is1 peaKTOpPOB
JeliTepuii U TsixKesasi Boaa

Hektepuii, TspKkenas Boma (OKMCH JeiTepus) M Jwoboe Ipyroe COeAMHEHHUE
IeWTepHs, B KOTOPOM OTHOIIEHHE OEHTepUs K aTOMaM BOAOpPOJa IpPEBbIILAET
1:5000, npenHasHayeHHble [UIS HCIIONB30BAHMA B SIEPHBIX peaKTopax, Kak OHHU
olpelieNieHbl B IyHKTe 1.1. BbIlie, B KOMUYECTBaX, Npenblmawnux 200 kr aTOMOB
neittepuss A 0060 ONHOM  CTpaHBI-MONydaTens B TeueHHe JrOO0ro
12-MecsAYHOTO MEpUOa.

SinepHo-vuCTbIi rpadgur

I'paduT, HMEOMMUA cCTeneHb YHUCTOTHl BBIIE S5-MHJUTHOHHBIX OGOpPHOrO
9KBHBAJIEHTa, C INIOTHOCTBIO Ooibuie yeM 1,50 r/CM3, MpeAHa3HAYEHHBIA s
HCIIOJIb30BAHMS B NEPHBIX peaKTOpax, KaK OHM OIpeneNieHsl B MyHKTe 1.1 Bbiile,
B KOJHYECTBAX, mpeBbmarommx 3x10% kr (30 METPHYECKHX TOHH) IS JIFOOOMH
OIHOH CTpaHBI-IIOJIyYaTells B TeueHHe 106010 12-MecsyHoro nepuona.

NNPUMEYAHUE

Jnsa nened 3KCIOPTHOTO KOHTPONA IIPABHUTENBCTBO OIpEAENseT, OyayT iH
3KCIOPTHBIE IIAPTHH COOTBETCTBYIOWIEIO BBIIIEYKA3aHHBIM XapaKTEPHCTHKAM
rpaduTa MCIOJIL30BaThCA B SIEPHBIX peaKkTopax.



YCcTaHOBKH [JIA nepepaﬁoncn Oﬁﬂy‘leHHle TOIUIMBHBIX 3J3JICMEHTOB M

oﬁopynosanue, CNEHHUAJIBHO NPEAHAZHAYCHHOC HJ/IM IOATOTOBJICHHOE IJsA
3TOroO

BBOJHOE 3AMEYAHUE

[lpu mnepepabotke 0ONyueHHOTO SAOEPHOTO TOIUIMBA IUTYTOHHH H  ypaH
OTIENAIOTCS OT BHICOKOAKTHBHBIX MPOAYKTOB JEICHHUS U IPYT'HX TPAHCYpaHOBBIX
3neMeHTOB. s Takoro pasfeneHHss MOryT HUCIOJb30BAaThCs Pa3IUYHbIE
TEXHOJIoTHyeckue mpouecchl. Opnako co BpeMeHeM mporecc "[lypexc" cran
HauboJee pachpOCTPAaHEHHBIM M TMpPHEMIEMBIM.  JTOT HPOLECC BKIOYAET
pacTBopeHHe OONyYeHHOrOo SAEPHOTO TOIUJIMBA B a30THOH KHCIOTE C
NOCIEAYIOIUIMM  BBIJCTICHUEM YpaHa, IUIYTOHHST M IPOAYKTOB  JENCHMS
OKCTPaKLHEH pacTBOpUTENEM C IOMOWIbI0 TpuOyTHiadocdaTta B OpraHHYECKOM
pasbaBuTerne.

TexHONOTHYECKHE TMIPOIECCHl Ha paslM4HbIX YycTaHoBkax Tuma "[lypekc"
aHAJIOTHYHBI M BIJIIOYAIOT: H3MeNb4YeHHEe OONyYEHHBIX TOMIMBHBIX 3JIEMEHTOB,
pacTBOpeHHEe  TOIUIMBA,  OKCTPAaKLMIO  PAacTBOPUTENEM U XpaHEHHUE
TEXHOJIOTHYECKON JKHAKOCTH. MOXeT HMeTbCA Taike O00OopyloBaHUE IS
TEIUIOBOH J€HUTPALUH HUTPATa ypaHa, KOHBEPCHH HHTpaTa IJIyTOHHS B OKHCH
HIIM MEeTajll, a TaloKe A 00pabOTKH >KUAKHX OTXOHOB, COAEPIKALUX MPOAYKTHI
JENeHUs, 10 MoydyeHHs! GOpMBl, IIPUTOJHON UL NPOJOJKUTENBHOTO XpaHEHHUS
WK 3aXOpoHeHHs:. OJHAaKo KOHKPETHbIE THUIIBI U KOHQHUrypaiusi 0060py10BaHMUs,
BBIIIONIHAIOUIETO 3TH (QYHKLUHH, MOTYT pa3jIM4aThCsi HAa pa3IM4HbIX YCTaHOBKax
Tuna "Ilypekc" mO HECKONBKMM IIpHYMHAM, BKJIIOYash THIBI H KOJHYECTBO
OGNy4eHHOr0  sJEPHOTO  TONUMBA,  MOMIeXAllero  mepepaboTke, M
MIpEAIOaraeMblii [IPOLECC OCaXACHHA U3BICKAEMBIX MaTEpPHAlOB, a TaKkKe
NPUHIOMIBL obecrieueHHss OEe30MacHOCTH M TEXHHUYECKOro oOCIyXuBaHHS,
MPUCYLIHME KOHCTPYKIMH JaHHOH OOCTaHOBKH.

"YcTaHOBKa A NepepaboTKH OONyYEeHHBIX TOIJIUBHBIX 3JIEMEHTOB" BKIIOYAET
000py/10BaHHE U KOMIIOHEHTBI, KOTOpble OOBIYHO HAXOLATCS B NPSIMOM KOHTAKTE
¢ 0ONy4EeHHBIM TOIUIMBOM H OCHOBHBIMH TEXHOJIOTHUYECKHMH TOTOKaMH SAEPHOTO
MaTepHana U MPOJAyKTOB JeJICHHS, U HEIOCPEACTBEHHO YIIPABIISIOT HMH.

DTH TNpolecchl, BKIKOYAs MOJNHBIE CHCTEMBl Ui KOHBEPCHM IUIYTOHHUS H
MIPOM3BOJACTBA METAJUIMYECKOTO TUIYTOHHS, MOTYT ObITh HAEHTU(HIIMPOBAHBI 11O
MepaM, [pHHHUMaeMbIM JUIsi [PeJOTBpAlICeHHs ONacHOCTEH B CBA3M C
KPUTHYHOCTBIO (HaNpHMep, MEpaMH, CBSI3aHHBIMH C TeoMeTpueil), obnyueHUueM
(nampuMep, myTeM 3aILUThI OT OOIYYeHHsI) U TOKCHUHOCTBIO (HaIllpuMeEp, MepaMu
10 YAEPHKAHHIO).

[TpenmeTsl 0OOpynOBaHMs, Ha KOTOpble, KaK CYMTAETCs, PAaCIpOCTPaHAETCS
3HaYeHHe ¢pa3bl "M 000pPYNOBaHHE, CIEUUANbHO MpPEeJHAa3HAYEHHOE WIH
MOAroTOBIEHHOE" [l mepepaboTKM OOJyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BIUTIOYAIOT:



3.1.

3.2.

3.3.

MammHbl 451 pyOKH 00,1y4eHHBIX TOINIHBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHHUE

310 000pyNOBaHHE HCIONB3YETCS IS BCKPBITUS OOOJOYKH TOIIMBA C LIENBIO
MOCJIEOYIOIUErO pacTBOpeHus obIyYeHHOro saepHoro Matepuana. Kakx mpasuio,
HCIIOJIL3YIOTCS CMENMAbHO MpeJHa3HAYCHHBIE, CKOHCTPYHPOBAaHHbBIE AN PyOKH
MeTaj/la YCTpOHCTBAa, XOTH MOXET HCIONb30BaThcd U 0oJjiee COBEPUICHHOE
o6opynoBaHue, HaIlpUMED Ja3ephl.

JIMCTaHIIMOHHO yTpaBisieMoe 000pydoBaHue, CIIENHATIBHO NPEAHAZHAUYCHHOE UIH
TIOATOTOBJIEHHOE I HCIOJb30BaHHA Ha YCTaHOBKE IO MepepalboTke, KaKk OHa
ompejefieHa BbIIE, AN pe3kH, pyOKH MM Hape3kd CcOOpOK, Iy4YKOB HIIH
cTepykHEH 00NY4EHHOTO IEPHOIO TOILIHBA.

JucconbBepbl

BBOJHOE 3AMEYAHUE

B aucconpBepsl 0OBIMHO NMOCTYNAeT M3MeNbYEHHOE OoTpaboTaBliee TOIUIMBO. B
3THX 0€30macHBIX C TOYKH 3pEHHS] KPUTHYHOCTH pe3epByapax OOJy4YEeHHBIH
SIEpPHBIN MaTepHall PacTBOPAETCS B a30THOH KHCIIOTE, H OCTaoIMecs oOpe3ku
000JI049€K BBIBOAATCS H3 TEXHOJIOTHYECKOIO IMIOTOKA.

Be3onmacHble ¢ TOYKM 3pEHUS KPHTHYHOCTH pe3epByapsl (HalpHMEp, Maioro
JHaMeTpa, KOJBLEBBIE HJIM TPSIMOYTOJbHBIE pe3epByaphl), CIENUAIBHO
npeJHa3HauYeHHbIE MJIM IOArOTOBIEHHBIE AJIS HCIIONL30BaHUS HAa YCTaHOBKE IO
nepepaboTKe, KaK OHH OIpeIENCHbl BBIIIE, IS pPacTBOPEHHS OOIy4YEHHOTO
AAEpPHOrO  TOIUIMBA,  KOTOpBIE  CIOCOOHBI  BBIACPKHBATh  TOPAUYIO,
BBICOKOKOPPO3HOHHYIO JKHAKOCTh H MOTYT JUCTAHIIMOHHO 3arpyKaThCsl H
TEXHHUYECKH 00CITyKUBAThCA.

IKCTPAKTOPHI H 000pyAOBaHME LISl IKCTPAKIIMM PaCTBOPUTE/IEM
BBOJHOE 3AMEYAHHUE

B 3kcTpakTOpHI ¢ paCTBOPUTENIEM MOCTYNAET KaK pacTBOp OOJYyYEHHOro TOIUIMBA
M3 JHCCONBBEPOB, TaK H OPraHHMYECKHH pacTBOp, C IOMOLIBK KOTOPOro
pazlensiloTcs ypaH, IUTyTOHMH ¥ NpOAyKTHl AeneHus. OOGopynoBaHHe s
IKCTPAKLUMH PACTBOPHTENEM OOBIYHO KOHCTPYHMPYETCS TakMM 00pa3oM, 4TOOBI
OHO YJOBJIETBOPSJIO JKECTKHM 3KCIUTyaTaLIMOHHBIM TPeOOBAaHUSAM, TaKUM, Kak
JUIMTENBHBIH CPOK CnykObl 0€3 TEXHHYECKOro OOCHY)>XMBaHMS MJIM JierKas
3aMEHAEMOCTh, IPOCTOTA B JIKCILTyaTallMH U YIPAaBICHHH, a TAKKe T'MOKOCTH B
OTHOIIEHUH H3MEHECHHUS [TapaMeTPOB MpoLecca.

CneunanbHo MNpeAHa3HAYeHHBIE WIM  [IOATOTOBJICHHBIE  JIKCTPAKTOPBl €
pacTBOpUTENEM, TaKHe, KaK HacaJO4Hble MM MYIbCAlMOHHBIE KOJIOHHHBI,
CMECHTENIbHO-OTCTOHHBIE allllapaThl UIH LHEHTPOOEKHbIe KOHTAKTHBIE amlapaThl
JUId HCNOJb30BaHMS Ha YCTaHOBKE IO 00paboTke 00AyYyeHHOTO TOIUIMBA.
OKCTPaKTOPhl C PAaCTBOPHTENIEM AOIDKHBEI OBITH YCTOHYHMBBEI K KOPPO3MOHHOMY
BO3JACHCTBUIO a30THOM KHCJIOTBI.  JKCTPAKTOPBl C pACTBOPHTENEM OOBIYHO
H3rOTaBJIMBAIOTCS C COOJIFOACHHEM YPE3BBIYaHO BBICOKHX TPeOOBaHUM (BKIIOYAS
NPUMEHEHHE CIIEMHAaNbHBIX METONOB CBAapKH, HHCHOEKIMH, ofecreueHHe M



34.

KOHTpOJIb KAyecTBa) W3 MaJIOYTJIEPOJAHCTHIX HEPXABEIOUIMX CTajlei, THTaHa,
LMPKOHHS HIIH JPYTHX BHICOKOKAYECTBEHHBIX MaTEPUAJIOB.

XuMHYecKHe pe3epBYaphl A1 BbIAEPKUBAHUSA HJIM XPAHEHUS

BBOJHOE 3AMEYAHUE

Ha oartame o9kcTpakuum  pacTBopuTeneM oOpa3yloTcs TpPU  OCHOBHBIX
TEXHOJIOTHUYECKUX IOTOKa >XUJAKOCTH. PesepByapbl s BbIACPXHBAHUS HIH
XpaHEHHs HCMNOJNb3YIOTCS B JalbHeHmien o00paboTke Bcex Tpex TIOTOKOB
CIEeJYIOIMM 00pa3oM:

a) pacTBOP YHCTOTO A30THOKHCJIOTO ypaHa KOHLUCHTPHUPYCTCS BhIIIApHBAHUEM
H IIPOUCXOOUT MpOoUECC JEHUTPALINH, TAC OH NPEBPAIACTCS B OKCH/JI YpaHa.
3TtoT OKCHJ ITIOBTOPHO HMCIIOJIB3YETCA B AXCPHOM TOTUIMBHOM LHKIIE,

b)  pacTBOp BBICOKOAKTHBHBIX HMPOLYKTOB JENIEHHS OOBIYHO KOHLEHTPUPYETCS
BbI[IAPHBAHHUEM M XPaHHTCS B BHJE KOHLIEHTPHPOBAHHOM MHUIKOCTH. DTOT
KOHLIEHTPAT MOXXET BIIOCIEICTBHH HPOWTH BHITAPDHBAHHE HIH OBITh
npeobpasoBad B GopMy, MPUTOJHYIO [JIS XPAHEHUS HIIU 3aXOPOHEHUS;

C)  pacTBOp YHMCTOrO HHTpaTa IUIYTOHHS KOHLEHTPHPYETCS KU XpaHHUTCH [0
MIOCTYIUIEHHsS. Ha JajbHEHIUWe 3Tambl TEXHOJIOTHYeCKOoro mpoiecca. B
YAaCTHOCTH, pe3epByapbl IS BBIACP)KUBAHHS MM XpaHEHHS pacTBOPOB
IULYTOHHS KOHCTPYHPYIOTCS TaKUM 00pa3oM, YTOOsI u30exaTh CBA3aHHBIX C
KPUTHYHOCTBIO TMpo0JyieM, BO3HHUKAIOUIMX B pe3ylbTaTe H3MEHEHUH B
KOHIIEHTPAaLUKH MM popMe TaHHOTO MOTOKA.

CneuuansHO mnpeqHa3HAYeHHbIE MM MOJATOTOBIEHHBbIE pe3epByaphl  AJs
BBIACP>KUBaHUS WJIH XPaHEHHUS 1A UCIONIL30BaHMs Ha YCTAHOBKE IO NepepaboTke
00JIy4eHHOTO TOIUIMBA. Pe3epByapbl MUl BBIAEPMKUBAHHUS WIH XPAaHEHHS JOIDKHBI
ObITh  YCTOMYMBLI K KOPPO3MOHHOMY BO3JEHCTBHIO a30THOH  KHUCIIOTBI
PesepByapr! 1S BBIICP)KHBAHUS MM XpaHEHHs OOBIYHO HM3TOTABJIMBAIOTCS M3
TaKHX MaTEepHaJIOB, KaK MaJIOyTJIEPOJUCTBHIE HEPXKaBEIOIIME CTANM, THTaH HIIH
LHMPKOHMH MM JpyTHE BBICOKOKAuyeCTBEHHble MaTepuaibl. Pe3epByapsl is
BBIICPKMBAHUSA WIH XPaHEHHS MOTYT OBITh CKOHCTPYHMpPOBAHBI TaKUM 00pa3oM,
uToOBl HMX OJKCIUIyaTalUs M TEXHHYecKoe oOCayxHBaHHE MPOU3IBOJHUIHCH
JUCTAHLMOHHO, M MOTYT HMETh CJENyIoliue OCOOCHHOCTH C TOYKH 3pEHHUA
KOHTPOJIA 32 SIIEPHON KPUTHUYHOCTBIO:

1) OGopHbIH 3KBHBAJIEHT CTEHOK HMJIM BHYTPEHHHX KOHCTPYKUHH paBeH MO
MeHbIuel Mepe 2%, nmubo

2) UWIMHIPHYECKHE pe3epByapbl MMEIOT MaKCHUMajbHBIM auamerp 175 MM
(7 nroitmoB), mu60

3) [OpAMOYroJbHBIN MJIM KOJBIEBOH pe3epByap MMeeT MaKCHUMAIbHYIO HIMPHHY
75 MM (3 mroiima).



3.5.

3.6.

CucTeMa KOHBEPCHHM HHTPATA IJIYTOHHUA B OKCHJ
BBOJHOE 3AMEYAHHE

Ha GonbIIKHHCTBE YCTAaHOBOK MO MepepaboTKe 3TOT KOHEYHBIH MPOLECC BKIKOYAET
KOHBEPCHIO pacTBOpa HHMTpaTa IUIyTOHHS B JBYOKHCh IUIYTOHMS. B umcio
OCHOBHBIX OIEpallMi 3TOr0 Mpoliecca BXOINAT: XpaHEHHE U KOPPEKTHPOBKA
HCXOJHOr0 TEXHOJIOTHYECKOTO MaTepHasa, OCaXKIeHHE M paszesieHHe TBepAoH H
XUAKOM a3pl, INpoKanMBaHHE, OOpalieHHE C TPOAYKTOM, BEHTHIALHUSA,
oOpaleHue ¢ OTXOAaMH U YIPaBJICHHE IPOLECCOM.

3aMKHYTBIE CUCTEMBI, ClIENHabHO NPEAHA3HAYEHHbIE HIIM MTOJrOTOBICHHBIE IS
KOHBEPCHH HUTpaTa IUIyTOHMS B OKCHJ IUIYTOHHMS, B YaCTHOCTH, 000pyIOBaHHbBIE
TaKUM 00pa3oM, YTOOBI M30ekKaTh NOCTHKEHUS KPUTHYHOCTH M PaJHALMOHHBIX
3¢ heKTOB, a TaKXKe CBECTH K MUHUMYMY ONACHOCTH, CBAI3aHHbIE C TOKCHYHOCTBHIO.

CucTeMa KOHBEPCHH OKCHAA IUTYTOHHS B MeTaJLI
BBOJHOE 3AMEYAHHE

DTOT IpOLIECC, KOTOPBI MOMeET OBbITH CBS3aH C YCTAaHOBKOW MO mepepaboTke,
BKJIFOYaeT (TOPUPOBAaHHE [IBYOKHMCH IUIYTOHHs, OOBIYHO C IpPUMEHEHHEM
BBICOKOAKTUBHOTO (PTOPUCTOro BOJOpOJA, C LENbI0 MoNyuyeHuss ¢ropuaa
IUIYTOHHS, KOTOPBIH  BIOCNEACTBMM  BOCCTAHABJIMBACTCA C  IIOMOIUBIO
METAINYECKOTO KaJIbIMA BBHICOKOH YHCTOTHI IO TMOJYYEHHS METIHYECKOTO
IUTyTOHUS M (TOpUIA KajblMs B BUJAE LUIaKa. B YHCIO OCHOBHBIX ONEpaluit
JAaHHOTO TIpollecCa BXOMAT:  (TOpUpOBaHHE (HampuUMep, C IpPUMEHEHHEM
obopynoBaHus, coaepxaumiero OJIaropoJHble METAUIBI WM 3ALIUILIEHHOTO
IIOKPBITHEM H3 HMX), BOCCTAHOBJIEHHE MeTayula (HalnpuMep, ¢ IpHMEHEHHEM
KEepaMHUYECKHX THIJIEH), BOCCTaHOBIIEHME IIUIaka, OOpallleHHe C MPOLYKTOM,
BEHTHJIALHS, oOpalieHHe C 0TX0aMH U YIpaBJIeHHE MPOIECCOM.

3aMKHYTBIE CHCTEMBI, CIIEHHAIBHO MpeIHAa3HAYEHHbIE WIM MOJrOTOBJICHHbIE IS
IPOMU3BOJACTBA METAIIMYECKOTO IUTYTOHMS, B YaCTHOCTH, 0OOpYIOBaHHBIE TAKUM
obpazoMm, 4ToObl H30€XKaTh JOCTHXKEHMS KPHUTHYHOCTH M  paJHallMOHHBIX
3¢ HEeKTOB, a TAKXKE CBECTH K MUHMMYMY OINIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTHIO.

YCTaHOBKH AJIA1 H3TOTOBJICHHUS TOMJIMBHBLIX 2JIEMEHTOB

"YcTaHOBKA  UIT H3COTOBJIEHHMA  TOIUIMBHBIX — 3JIEMEHTOB"  BKJIIQYAET
obopynoBaHHe:

a)  KoTopoe  OOBIYHO HAXOAMTCS B HENOCPEACTBEHHOM KOHTaKTE C
TEXHOJIOTHYECKUM ITOTOKOM SIEPHOTO MaTepHasa HIM HENOCPeACTBEHHO
00pabaThIBaeT €ro, WM XK€ YIPaBIsSeT UM, UIIH,

b)  KOTOpOe repMeTHU3UpPYET SAEPHBIH MaTepHa BHYTPH 00O0JIOUYKH.

YcraHoBKH Uil pa3fie/leHHs H30TONOB ypaHa M o0opyaoBaHHe, Kpome
AHAJMTHYECKHX  npuOOpPOB,  CHEUHANILHO  NpeIHA3HAYCHHOE  HJIH
NOATOTOBJIEHHOE [JISl 3TOTO

IIpenmetsl 00OpynOBaHMs, Ha KOTOpbIe, KaK CYMTAeTCs, PAaCIpOCTPAHSETCS
3HayeHHe ¢pas3sl "060pyNOBaHUE, KPOME aHATUTUYECKHX NMPHOOPOB, CIELHANILHO



5.1.

5.1.1.

npelHa3sHAuYeHHOE MJIH NOJrOTOBJIEHHOE" IJIA pa3[efieHHsi H30TONOB YpaHa,
BKJIFQYAKOT B CeO0st:

I'azoBble uHeHTpupYr®m H  y3dbl M KOMIIOHEHTBI, CIIELMAJIbLHO
NpeIHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE [UIA HMCNOJAbL30BAHMS B ra3oBbIX
HeHTpUdyrax

BBOJHOE 3AMEYAHHE

IazoBast LeHTpu(pyra OOBIYHO COCTOHT U3 TOHKOCTEHHOTO(bIX) HHIHHAPa(OB)
nuamerpoM oT 75 mMm (3 mioiima) mo 400 MM (16 moiiMOB) ¢ BepTUKAIbHON
LEHTPaNbHOH OChIO, KOTOphIA(e) moMemeH(bl) B BaKyyM H Bpamaercsa(ioTcd) C
BBICOKOH OKpYXHOH ckopocThio mopsiika 300 mM/c wnu 6onee. s qocTHXKEHUS
OO0JIBIIOH CKOPOCTH KOHCTPYKIIMOHHBIE MaTepPHANbl BPAWIAIOUXCS KOMIOHEHTOB
JOJDKHBI HMETh BBICOKOE 3HAU€HHE OTHOLIEHWUs IPOYHOCTH K IUIOTHOCTH, a
poTopHast cOopka H, CJI€JOBATENbHO, OTICIbHBIE €€ KOMIIOHEHTHl JOJIKHBI
W3rOTOBJIATHCS C BBICOKOM CTENEHBIO TOYHOCTH, 4YTOObI pasbanaHc ObLl
MHHUMaJNbHBIM. B oTnudue OT Jpyrux UeHTpudyr rasosas weHTpudyra amis
o0orauieHuss ypaHa HMEET BHYTPH pOTOpPHONH KaMephl Bpalaroulyrocs(uecs)
neperopoaxy(u) B ¢opme AMCKa U HENOJBHXHYIO CUCTEMY MTOJa4M M OTBOJA rasa
UFs, cocTosllyr0 mo MeHbHIEH Mepe M3 Tpex OTACHbHbIX KaHaJIOB, JBa U3
KOTOPbIX COEJAHHEHBbl C JIOMAaTKaMH, OTXOASAIIMMH OT OCH poTopa K
nepudepHitHOW 4acTH POTOPHOH Kamepbl. B BakyyMe HaxoQuTCS TaKXKe psl
BOKHBIX HEBPAUIAIOIIMXCS JJIEMEHTOB, KOTOphle, XOTS H HMEKT 0co0yr0
KOHCTPYKLIMIO, HE CJIOJKHBI B U3TOTOBJIEHUH H HE M3TOTOBJIAIOTCS U3 YHHKANbHBIX
MatepuanoB. llenTpudyxHas ycTaHOBKA, OIHAKO, TpeOyeT OONBIIOro YUcia 3THX
KOMIIOHEHTOB, TaK YTO HX KOJHMYECTBO MOXET CIYXKHTb Ba)XKHBIM HHIMKATOPOM
KOHEYHOTO HCTIOJIb30BAHUS.

Bpamamwommecs KOMIOHEHTHI
a)  llonnwie poTopHbIe cOOPKU:

TOHKOCTEHHbIE LMIKMHAPH! MM Psl COEAUHEHHBIX MEXIy cO0O0H TOHKOCTEHHBIX
UUWIMHJPOB, H3TOTOBJIEHHBIX H3 OJHOTO HIU 0O0jiee MaTepUalioB C BBICOKHM
3HaYeHHWEM  OTHOILEHWs  IPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBHIX B
MMOSCHUTEJIbBHOM 3AMEYAHUWUN x Hacrosmemy pasneny. CoeavHerue
LMIHHAPOB MeX1y co0O0H OCyecTBIseTCsl NPH MOMOLM IHOKHX CHIbGMOHOB HIIH
KoJiel, omucaHHbIX B 4actd S.1.1. c¢) Hmxe. CoOpaHHBIEE poOTOp HMeeT
BHYTPEHHIOIO(UE) meperopoaxy(d) M KOHLEBBIE Y3JIbl, ONUCAHHBIE B YaCTAX
5.1.1.d) u e) Hmwke. OgHaxo nosHas cOOpKa MOXKeT ObITh ITOCTABJIEHA 3aKa34uUKY B
YaCTUYHO COOpPaHHOM BHJE.

b)  Potopssie TpyOsI:

CrenuanbHO MpeIHa3HauYEHHbIE WIK MOATOTOBJIEHHbIE TOHKOCTEHHBIC HIIMHIPDI
¢ TonmuHOH crenkn 12 mMm (0,50 mroiimMa) unu MeHee, IMaMeTpPOM OT 75 MM
(3 moiima) mo 400 MM (16 mOHMOB), M3rOTOBJEHHBIE M3 OJHOTO MM Oojee
MaTepHaiOB, UMEIOUINX BBICOKOE 3HAYEHUE OTHOMICHHS MPOYHOCTH K IIIOTHOCTH,
ykaszaHHbiX B [TIOSACHUTEJIBHOM 3AMEYAHWHU k HacTosimieMy pasieny.



c) Konbua unu cunb@oHs:

KoMnoHeHThl, cneuuansHO mpedHa3HauYe€HHble WM [OJATOTOBJEHHBIE JUIA
CO3JaHUS MECTHOM OIOPHI AJ pOTOPHOH TPYObI UM COENMHEHHUS pAa pOTOPHBIX
Tpy6. CunboHB NPEACTaBJIAIOT CO0OH KOPOTKHE LMIMHAPH C TOJIUMHOHN
crenku 3 mm (0,125 moitma) mnu Menee, nuamerpom ot 75 MM (3 nmioiima) no
400 MM (16 nmroiMOB), MMEIOIIMX OOUH TO(Gp M U3TOTOBIEHHBIE U3 OZHOTO M3
MaTepHaJioOB, UMEIOIIHX BHICOKOE 3HaYCHHUE OTHOLIEHHS MPOYHOCTH K IJIOTHOCTH,
ykaszanHbix B [IOSSICHUTEJIbHOM 3AMEUYAHMMU k HacrosmeMy pasaeny.

d) [Teperoponxu:

KoMmmonentsl B dopme aucka auamerpom ot 75 mm go 400 mMm (ot 3 nmo
16 mofiMOB), cnenManbHO IpeAHa3HAYeHHbIE WJIM IIOATOTOBJIEHHBIE IS
YCTaHOBKH BHYTPH pPOTOpHOH TpyObl ULEHTPUDYTH C LENbl0 H30JUpOBaTh
BBIIYCKHYIO KaMmepy OT TJIaBHOH pa3leiuTeNbHOH KaMmepbl M B HEKOTOPBIX
Clyyasx Uil ynydiieHus: nupkynsuuu raza UFg BHYTpH rinaBHOH pasnenuTenbHOH
KaMepbl PpOTOpHOM TpyOBl M H3rOTOBJIEHHBIE H3 OJHOTO U3 MAaTEpHaloB,
HMMEIOILUX BHICOKOE 3HaYE€HHE OTHOILEHHUS MPOYHOCTH K IUIOTHOCTH, yKa3aHHBIX B
I[MOACHHUTEJIBHOM 3AMEYAHHUMU k HacTOsEMY pasneny.

€)  BepxHHe/HIWKHHE KPBIIIKH:

Komnonentsl B dopme aucka auamerpoM ot 75 MM (3 mroiima) mo 400 MM
(16 mroiimMoB), cHenuanbHO TpedHa3HAaY€HHBIE MJIM MOATOTOBJIEHHBIE TaKHM
00pa3oM, 4yTOOBl TOYHO COOTBETCTBOBATH AHAMETPY KOHLIOB POTOPHOI TpyOhl M
Onaronaps stomy yaepxuBath UF¢ BHYTpH €€. DTH KOMIOHEHTHI UCIIOJIb3YIOTCA
IUISL TOTO, YTOOBI MOANEPXKUBATh, YAECPXKHBATh HWIM CONEPKATh B cebe Kak
COCTaBHYIO 4aCTh JJIEMEHTbl BEPXHETO MNOMNIIMIHUKA (BEpXHssA KpbIIIKa) HIIH
CIY)KHTh B  KadeCTBE HeCyIlleH 4YacTH  BpalIaOIMXCA  3JIEMEHTOB
3NEeKTPOABHUIATENs M JJIEMEHTOB HHJKHErO MOAIIMITHUKA (HUXKHSSA KpBIIIKA), U
M3rOTOBJIAIOTCSI M3 OJHOTO H3 MAaTepHalioB, HMEIOIIMX BBICOKOE 3Ha4YeHHE
OTHOUIEHHMS NPOYHOCTH K I[UIOTHOCTH, YyKasaHHbix B I[IOSCHUTEJIBHOM
3AMEYAHMWH k vBacTosimemy pasneny.

[IOACHUTEJIBHOE 3AMEYAHHE

Jins BpaiaroIlMXxCcsi KOMIIOHEHTOB LEHTPHGYT HCIONb3YIOTCS CIIEAYIOIHE
MaTepHabl:

a)  MapTEHCUTHOCTApEIOIlMe CTajli, MMEIOIMHE MAaKCUMAaJbHBIH Ipenen
MPOYHOCTH Ha pactsikenue 2,05 x 10° H/m? (300 000 dhyHT/KB. MI0HM) HiH
boiee;

b)  anOMHHHEBBIE CIIJIaBbl, HMEIOIIHE MAaKCHMANbHBIHA Mpeaesn MPOYHOCTH Ha
9 .
pacTsxerne 0,46 x 10° H/m* (67 000 dyHT/kB. moiiM) uiu Goee;,

C)  BOJIOKHHCTbIE  (HUTENMONOOHBIE) MaTepHabl, IpUroaHsle s
UCIIOJIB30BaHUA B KOMIIO3HTHBIX CTPYKTYpaX H HMMEIOIIME 3HAYCHHS
yOeJbHOro Moayns ympyroctu 12,3 x 10® M 1M Gonee H MAaKCHMAILHOTO
VAENBHOTO Tpelena NpOYHOCTH Ha pacTskeHne 0,3 x 10°M mim Gonee
("yaensHbIH MOayns yTpyrocTH" - 310 Moaynb FOHra B H/M%, nenennsbiit Ha
yaenbHbIi Bec B H/M’; "MakCHMaJIbHbIH yIenbHBIH Ipesien MPOYHOCTH Ha



5.1.2.

pacTspKeHHe" - 3TO MaKCHMAalbHBIA IIpeJie)l NPOYHOCTH HA PACTSHKEHHE B
2 " .
H/M?, nenenHbIit Ha yaenbHbIA Bec B H/M).

CraTHyecKHe KOMIIOHEHTHI
a) TlommHmMHHKKH ¢ MATHUTHOH MOJABECKOM:

CnennanbHO INpeAHa3HAYEHHbIE HIIM MOATOTOBJICHHBIE MOJILHITHHKOBBIE Y3JIbI,
COCTOfIIIME M3 KOJIbLIEBOTO MAarHuTa, NOJBELIEHHOro B 00oiiMe, comepxaiieit
nemnbupytomyio cpeny. OboiiMa nsrorosnsiercs u3 croiikoro k UFs Marepuana
(cMm. [TOSICHUTEJIBHOE 3AMEYAHHUE k pa3geny 5.2.). MarsHurt coexuHseTCs
C TIONIOCHHIM HAKOHEYHHKOM WJIM BTOPbIM MAarHHTOM, YCTAHOBJICHHBIM Ha
BepXHeH KpBILKe, OMUCaHHOW B pa3zene 5.1.1. e). MarHut moxer umers hopmy
KOJIblIa C COOTHOLIGHHEM MEXJy BHEIIHHM M BHYTPEHHHM JHAMETpamH,
MEHBILIUM WIH paBHBIM 1,6:1. MarHut MoxeT umers GhopMy, 00ecCneyHBaOLIYIO
HavajpHY10 npoHHuaeMocthb 0,15 I'u/M (120 000 exunun CI'C) uiau 6onee, WiH
OCTaTOYHYIO HaMarHu4eHHocTh 98,5% unu Gonee, UM nNpousBEICHHE HHAYKLHUU
Ha MaKCHMalbHYIO HANpsSXEHHOCTh nons Gonee 80 kihi/mM® (107 I'e.3). Kpome
OOBIYHBIX CBOWCTB MaTepuaya, HEOOXOIHUMBIM I[IpeNBAPHUTENIbHBIM YCIOBUEM
ABISETCS OrpaHHYEHHE OuYeHb MajbIMH Jomyckamd (MmeHee 0,1 MM wn
0,004 motimMa), OTKJIIOHEHMS MAarHUTHBIX OCEH OT TeOMEeTpPUYECKHUX OCEH HJIH
obecneuyeHne 0coboi rOMOTeHHOCTH MaTepHajia MarHuTa.

b) Tlogmunuuku/aeMndepsr:

CnenManbHO  npeAHAa3HAYEHHBIE  WIM  NOATOTOBJIEHHBlE  MMOJUIMITHHKH,
COJEpXKAIME y3ell OCh/YIUIOTHUTEIbHOE KOJIbIl0, CMOHTHPOBAaHHBIN Ha aeMIdepe.
Ocpb 00BIYHO NpeacTaBisieT co00# Bayi U3 3aKajJeHHOH CTald C OZHHMM KOHIIOM B
dopme monycdepbl, H €O CpeACTBaMH MOACOCIUHEHUs K HIDKHEH KpBIIIKE,
onvcaHHOH B pa3nene 5.1.1. e), Ha agpyrom. Bai, oxHako, MOXeT OBITh COeIUHEH
C THIPOJHMHAMHYECKHMM MOJIIHMNHAKOM. Konbpno umeer ¢opmy TabneTku c
nonychepuueckum yriyOJieHHeM Ha OJHOH MOBEPXHOCTH. OTH KOMIIOHEHTBI
YacTO MOCTABIIAIOTCA OTACIBHO OT Aemindepa.

c)  MonekynspHble HACOCHI:

CreuuanbHO  TNpefHa3HAYeHHBIE WIM  MNOATOTOBJIEHHbIE  LMIMHIAPHL €
BBITOYEHHBIMH MJIH BBIAABICHHBIMH BHYTPHM CIHpaNbHBIMH KAaHABKAMH H C
BBICBEPJICHHBIMH BHYTPHM OTBEPCTHSAMH.  THIOBBIMM pa3MepamH sSBISIOTCS
cnenywomue:  BHyTpeHHHH nuamerp ot 75 MM (3 mroiima) no 400 mm
(16 moiimoB), TonmuHa creHku 10 MM (0,4 mroiima) uiu 6osee, ¢ IIHHOR, paBHOH
Auametpy WiH Oonpure. KanaBKH OOBIYHO MMEIOT HPSMOYTOJIBHOE IOIMEPEYHOE
ceueHue U ryouny 2 mm (0,08 nroitma) unu 6onee.

d)  Craropel nBHraTeneti:

CrneuuanpHO mpenHa3HauYeHHblE WIM IOATOTOBJEHHBIE CTAaTOPBl KOJBLEBOM
¢opMBl  JUIS  BBICOKOCKOPOCTHBIX ~ MHOrodasHbIX T'MCTEPE3UCHBIX  (MJIH
PEaKTUBHBIX) 3JIEKTPOABUTaTeNeH NepeMEHHOro TOKa Ul CHHXPOHHOH paboThl B
yCIIOBUSIX BakyyMma B nuana3one yactot 600-2000 I'u u B nuanazoHe MOLHOCTEH
50-1000 BA. Craropsl cocToAT U3 MHOTOda3HBIX 0OMOTOK Ha MHOTOCIOHHOM
KEJIE3HOM CepJeUHHKE C HU3KHUMH MOTEePSAMH, COCTaBIEHHOM U3 TOHKHX IUIACTHH,
00bruHO TONKMHOM 2,0 MM (0,08 Aroiima) Ui MeHee.
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3.2

e) Kopmyca/npuemHuku neHTpudyTH

KOMIOHEeHTBI, CHeHUalNbHO IpeAHa3HA4YE€HHble WIM IOATOTOBJICHHBIE JIIA
pa3MelIeHUs B HUX COOpPKM poTOpHO#t TpyOwl rasoBoit meHtpudyru. Kopmyc
COCTOUT M3 XECTKOIO HMIHMHIApA C TOMUMHOH cTeHKH 10 30 MM (1,2 mroiima) c
NPEHU3HOHHO OOpabOTaHHBIMM KOHHAMM JUIsi YCTAHOBKHM ITOAUIMIIHUKOB M C
OIHMM HJIM HECKOJNbKMMH (iaHUaMH s MoHTaxa. (OOpaboTaHHbIE KOHIbI
napajuleNibHbl APYT OPYTY M MNEepIeHAUKYISApHBI NPOAOJIBHOM OCH HMIMHApA B
npeaenax 0,05 rpapyca wnu MeHee. Kopryc MoxeT Tarke npeactaBisaTh coOoi
KOHCTPYKHHIO STYEHCTOro THIIAa JJI1 pa3MEIieHUs B HEM HECKOJbKHX POTOPHBIX
Tpy6. Koprryca H3roTaBiMBarOTCs U3 MaTepHanoB, koppo3uecTodkux Kk UFg, unu
3aIUIAIOTCSA MOKPHITHEM U3 TAKHUX MaTepHAaJIOB.

f)  JloBymxwu:

CrienmanbHO TpelHa3Ha4YeHHbIE WM IOATOTOBJIEHHbIE TPYOKH BHYTPEHHHUM
auametrpoM ao 12 mm (0,5 mroitma) anst ussneueHus raza UFg u3 poropHoii TpyObI
o Metony Tpyoku Iluto (T.e. c 0OTBEpCTHEM, HANPaBJIEHHLIM Ha KPYTOBOH ITOTOK
rasa B pOTOpPHOH TpyOe, K mNpuMepy, MOCPEACTBOM H3ruba KOHHA pagualibHO
pacrosnoxeHHOH TpyOKH), KOTOpbIE MOXHO MPHUKPEIMHUTh K HEHTPANbHOH CHCTEME
u3BjeueHus raza. TpyOKM H3rOTOBIEHH M3 MaTEpHAJIOB, KOPPO3HUECTOMKHX K
UFg, n1 3a1uIaTcst MOKPHITHEM U3 TAKUX MaTEPHANIOB.

CneunajbHO TpeAHA3HAYECHHBIE MJIM MOATOTOBJIEHHbIE BCIOMOTaTe/bHbIE
CHCTEMBbI, OOOpyXOBaHHEe M KOMIIOHEHTB! JUIA HMCHOJAB30BAHMA HA
rasoueHTPH@YKHOH YCTAHOBKE MO 000ranieHnIo

BBOJHOE 3AMEYAHHE

BcrnomorarenbHble CHCTEMBL, 000pYZ0BaHHE H KOMIIOHEHTHI Ta30leHTpUyKHOM
YCTAaHOBKH 110 OOOTralleHHI0 IpeJCTaBNIsAOT COOOH CHCTEMbl YCTAaHOBKH,
Heobxoaumsbie as nonauu UFs B neHTpubyTH, A5 CBA3H OTAENBHBIX HEHTPUGYT
MeXAYy coboH c menpr 00pa3oBaHUA KackafoB (MJIH CTyNEHEH), YTOObl TOCTHYD
bonee BBICOKOTO oborameHus u u3Bineds 'mpoaykr' u "xsoctel" UFg wu3
teHTpudyT, a TaKKe 000pyIOBaHHE, HEOOXOIUMOE AJIS TIPUBEICHHUS B JeiCTBHE
ueHTpubyr MM Js yrpaBieHus yctaHoBkou. O6brHO UFg ucmapsierca us
TBEPABIX BEILECTB, IIOMEILEHHBIX BHYTPH [IOJOIPEBAEMbIX aBTOKJIABOB, H
nogaercsi B ra3oo6pasHol ¢popme k HeHTpUYraM Yepe3 CHCTEMY KOJUIEKTOPHBIX
tpybonpoBogoB kackama. "Ilpoaykt" u "xBocthl" UFs, moctymaromme wus
ueHTpudyr B BHJE ra3000pa3HbIX MOTOKOB, TAKXKE IPOXOIAT 4epe3 CHCTEMY
KOJUIEKTOPHBIX TPyOOMpPOBOMIOB KAackaaa K XOJOJHBIM JIOBYIIKAaM (paGoTaromuM
npu temueparype okojno 203° K (-70°C)), rne OHH KOHAEHCHPYIOTCA M 3aTeM
NOMEILAIOTCA B COOTBETCTBYIOILIME KOHTEHHEpPHI JUIS TPAaHCIHOPTHPOBKH HIIM
XpaHeHHusa. Tak Kak yCTaHOBKa IO OOOralieHHIO COCTOMT M3 MHOTHX ThICSY
ueHTpudyr, coOpaHHBIX B  Kackaabl, CO3JAIOTCS MHOIOKHUJIOMETPOBBIE
KOJUIEKTOpHBIE TPYOONPOBOABI KAaCKaJOB C THICSYAMH CBApHBIX LIBOB, TPHYEM
CXeMa OCHOBHOM 4YacTH HX COCOUMHEHUH MHOTOKPAaTHO [MOBTOPSETCH.
ObopynoBaHHe, KOMIIOHEHTBI M CHCTEMBI TPyOOMpPOBOJOB H3TOTOBJIAKTCS C
cobJIIOAEHHNEM BBICOKHX TpeOOBAaHHH K BAKYYM-TIJIOTHOCTH H YHCTOTE 0OpabOTKH.
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5.2.1.

5.2.2.

5.2.3.

5.2.4.

CucreMsl noga4uu/cucTeMbl 0TBOAA ""mpoaykra" u "'xBocToB"

CnenuansHO [IpEAHA3HAYEHHBIC HJH IIOATOTOBJICHHHICE TEXHOJIOTHYCCKHE
CHCTCMbI, BKIIIOYAIOMIHE.!

NUTAIOIIHE aBTOKNABHI (MJIM CTAHIHMH), UCTIONB3YyeMble Ang nogaud UFg B
Kackaasl UeHTpudyr npu nasneHuu 10 100 l1a (15 dyH1/kB. M10iiM) U pu
cKOpocTH | kr/4 unu 6onee;

JecyOnuMaTopsl (MM XOJIOAHBIE  JIOBYMIKH), HCHIOJb3yeMble  AJIA
BeiBefeHUs UFg u3 xackanos npu aasneHun 10 3 klla (0,5 dyH1/KB.110iM).
JecyGnumaropsl  CriocoOHBI  oxJaxmatecs go  203°K (-70°C) wu
HarpeBathes 10 343° K (70°C);

CTaHIMH "MPOoAYKTA" U "XBOCTOB", UCMONb3yeMble A nepeMeitieHus UFq B
KOHTEHHEpBI.

OT1a ycTaHOBKa, 000pyJOBaHHE M TPYOONPOBOABI [IOJHOCTHIO H3TOTABIUBAIOTCA
u3 croikux K UFe marepualioB WM 3alIMINAIOTCA MOKPHITHEM H3 HHX (CM.
[MOSACHUTEJIBHOE 3AMEYAHHME k paHHoMy pasgeny) ¢ coOmoJeHHeEM

BBICOKHX TpeOOBaHHH K BAKyyM-IUIOTHOCTH U YHCTOTE 0OpabOTKH.
MamHHHbIE CHCTEMbBI KOLUIEKTOPHLIX TPYOONpPoOBOAOB

CrenualnbHO MpeNHa3sHAYeHHbIE WM MMOATOTOBJIEHHBIE CHCTEMBI TPYOOIIPOBOIOB
M KOJIIEKTOPOB 15 yaepxaHusi UFs BHYyTpH HEHTPUGYXKHBIX KaCKafloB. JTa CETh
TpyOOIpoOBOAOB OOBIYHO mpeAcTaBnseT coboil cucteMy ¢ "TpOHHBIM"
KOJUIEKTOPOM, M Kaxnjas LeHTpUdyra coelHHeHa ¢ KaXIbIM U3 KOJIJIEKTOPOB.
CnenoBaTtesibHO, cxXemMa OCHOBHOM YacTH HMX COCJUHEHHS MHOTOKPAaTHO
nosropsiercd. OHa MONHOCTHIO U3roTaBIMBaeTcs u3 croikux k UFs matepuanos
(em. TIOSACHUTEJIBHOE 3AMEYAHHE k wHacrosumemy paszeny) c
COONI0ZICHHEM BBICOKHX TpeOOBaHHUI K BAKYyM-IUIOTHOCTH H YUCTOTE 00pabOTKH.

Mace-cnexTpoMeTpol/uctounnku nouos s UFg

CnenuManbHO MpeaHa3HAYEeHHblEe WK IIOJATOTOBJICHHBIE MArHUTHBIE MM
KBaJpyTOJIbHBIE MacCC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOJAUTL MpPSAMON OTOOpP
npo6 nogaBaeMOH Macchl, "nipoaykTa" MK "XBOCTOB" M3 ra3oBbIX MOTOKOB UFs 1
obafarolKe IIOJHBIM HabOPOM CIIEAYIOIIUX XapaKTEPUCTHK:

l. yAeNbHas pa3penaionas crocooHOCTh o Macce cBhiute 320;

2. coaepxat HCTOYHHKH HOHOB, H3I'OTOBJICHHBIC U3 HUXPOMA HJIH MOHEJIS HIIH
3all{HILICHHBIE MOKPBITUHEM W3 HUX, HJIH HUKEJIHPOBAHHBLIE,

3. COJIepKaT HOHU3ALIMOHHBIE HCTOYHHKH ¢ 60MOapAMPOBKOIl JIEKTPOHAMH;
4.  cozep}KaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJIHYIO ISt H30TOIHOTO aHAJIN3a.
[IpeobpasoBaTenn yacToThl

[Tpeobpa3zoBaTtes YacTOTHI (TaKK€ H3BECTHBIE KAK KOHBEPTOPH! HIIH HHBEPTOPHI),
CHeHaJIbHO [peJHa3HAYEHHbIE WM IMOATOTOBJICHHbIE MJI IMHUTAHHS CTATOPOB
JIBUTaTesied, onpeleseHHbIX B moxnyHkTe 5.1.2. d), Wau yacTH, KOMIIOHEHTBI U
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5.3.

5.3.1.

HOI[C60pKH TaKHuX npe06pa30BaTenefv’l JacCcTOTHI, obnajaone MoJHbIM Ha60p0M
CJIEAYIOIINX XapaKTEPUCTHK!

1. MHorodasHbIi Beixoa B anamnasone oT 600 go 2000 I'y;

2. BBICOKast CTabMIIBHOCTD (CO cTabunuszanueit yactotsl nyuwe 0,1%);
3. HU3KHE HeJTMHeHHble uckaxenus (MeHee 2%); .

4. K03 duiueHT nosezHoro aencTeus ceime 80%.

MOACHUTEJIBHOE 3AMEYAHHE

[MepeuncrnenHoe Bbile 000pyqOBaHHE BCTYNAET B HEMOCPEACTBEHHBIN KOHTAKT C
texHonorudeckuM TrasoM UFg HIM HemocpeICTBEHHO ympaBisgeT paboToi
HeHTpudyT U NPOXOXKIAEHHEM Ta3a OT HeHTpudyru Kk ueHrpudyre U U3 Kackaaa B
Kacka.

Kopposuectoiikue k UF¢ MaTepuansl BKIIOYAaOT HEPXKABEIOLLYIO CTalb,
ANTIOMHHHH, aJIOMUHHUEBBIE CIUIaBbI, HHKENIb WJIM CIUIaBbl, comepxkamue 60% u
0oJiee HUKEJIA.

CneunajibHo npeaHasHavYeHHbIC HJIN NOATOTOBJ/JICHHLIE CﬁOpKlfl ]
KOMIIOHCHTBI JJIS1 HCITOJIL30OBAHHUSA IIPH ra3011n(1)¢y3u0HHOM oforameHun

BBOJHOE 3AMEYAHHE

IMpu rasoguddy3HOHHOM MeETOAE pa3feNieHHsl H30TOMOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOH cbopkoit ABJIAETCA CHeHalbHBIN HOPUCTHIH
razonu¢dy3HoHHBIH Oaphep, TEMmIOOOMEHHHK [JIs OXJIaXAEHHUs rasa (KOTOpBIH
HarpeBaeTcs B NPOLECCE C)KATUA), YIUIOTHHUTENbHbIE KIAaHbl U PEryiHpyroliue
KJIamaHel, a TaKXke TPYOOMPOBOALIL. IMockoneky B razonuddy3HoHHOH
TEXHOJIOTUH HCHojb3yercs wectudropucteiit ypan (UFg), Bce obopynopaHue,
TpyOOIpPOBOIBI H MOBEPXHOCTH HU3MEPHUTENBHBIX TTPHOOPOB (KOTOphIE BCTYNAIOT B
KOHTAKT C Ta30M) JOJDKHBI H3TOTAaBIMBATLCS U3 MATEPHATIOB, COXPaHIIOIIMX
crabunbHocTh NpH KoHTakTe ¢ UF¢. Tasoauddysuonnas ycTaHOBKa COCTOHT H3
pANa Takux cOOPOK, TAaK YTO HX KOIHYECTBO MOXKET OBITH BAXKHBIM MOKa3aTeleM
KOHEYHOro MpeHa3HaYeHHU .

I'azonng¢y3uoHHbIE 6apbhepsl

a) CnenuanbHO IpefHA3HAYEHHBIE MJIH MOArOTOBJICHHbIE TOHKHE, MOPHCTHIE
bunpTpsl ¢ pasmepom nop 100-1000-A (aurctpem), TonmuHoi 5 MM (0,2 groiima)
HJIM MeHbLUE, a 1A TpyOuaThix dhopm muameTpoM 25 mm (1 m0iiM) HIIH MeHblIle,
HU3TOTOBJIGHHBIE M3  METAUIMYECKUX, [MOJIMMEPHBIX HJIH  KEPAMHYECKHX
MaTrepHasnoB, kKoppo3uecTorkux Kk UFg, u

b) chmeuuasbHO  MOATOTOBIEHHBIE COEAHHEHHA WIM  HOPOWKH  JUIs
H3roTOBNEHUA TakuX (unprpoB. Takue coeNHHEHHS M MMOPOIUKH BKJIIOUAIOT
HMKENb MM CIUaBbl, cofepxaiue 60% unu Gonee HHKeNA, OKCHUI ATIOMHHHSA
uiu croiikue K UFg MOIHOCTRIO PTOpHPOBAaHHBIE YTIIEBOAOPOIHBIE OTUMEPHI C
yuctoTol 99,9% wunu Gonee, pasmepoM uacTHii meHee 10 MKM H BBICOKO
OZIHOPOJHOCTBIO YaCTHI[ MO KPYTMHOCTH, KOTOpBIE CIEIHANbHO IMMOATOTOBJIEHBI
JUlS U3rOTOBNIEHHA Ta301u¢dy3HOHHBIX OapbepoB.
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5.3.2.

5.3.3.

5.34.

5.3.5.

5.4.

Kamepsl gudpysopos

CrnenuanpHO  NpeJHAa3HAa4YEeHHbIE WM [OATOTOBJIEHHBIE  TepMETHYHBIE
UHIIMHAPHYECKHE cocyabl auamerpoM Oonee 300 mm (12 miofiMoB) W mnuHOHU
6osee 900 MM (35 O10HMOB), HJIH IPSMOYTONBHBIE COCYBI CPABHUMBIX Pa3MEpOB,
HMEIOILHE OAMH BIIYCKHOM W JIBa BBINYCKHBIX MaTtpyOka, OUaMeTp KaAOro U3
KoTopbIx Oonee 50 MM (2 mroiiMa), st MOMELIEHUS B HUX ra3ofuddy3HOHHBIX
OappepoB, M3TOTOBNEHHbIE U3 cTOMKHMX K UF¢ MaTepuanioB MM 3aulIMUICHHBIE
TIOKPBITUEM U3 HMX, H NPEIHa3HAYECHHbIE I YCTaHOBKU B TOPH3OHTAIBHOM WIH
BEPTUKATILHOM IIOJIOKEHHH.

Kommnpeccopbl H ra3oayBKH

CrnenuanbsHO NMpeaHa3HAYEHHBbIE MM MOATOTOBJIEHHBIE OCEBBIE, LIEHTPOOEKHBIE
WK 00BEMHBIE KOMIIPECCOPHI, WIIK Ta304yBKH C INPOU3BOAUTENBHOCTHIO Ha BCOCE
1 M’/mun unn Gonee UFg 1 ¢ IaBieHHEM Ha BBIXOZE JO HECKONBKHX coTeH Klla
(100 ¢yur1/kB. Ar0¥iM), peHA3HAUEHHBIE 1S JOJNTOBPEMEHHOM 3KCIyaTalluH B
cpene UFg¢ ¢ anekTpoaBUraresieM COOTBETCTBYIOIIEH MOLIHOCTH UM Oe3 Hero, a
TaKXe OT/ENbHbIE COOPKH TaKUX KOMIIPECCOPOB H Ta30dyBOK. ITH KOMIIPECCODSI
H ra3oLyBKH HMEIOT nepemnaj JaBineHus oT 2:1 o 6:1 u u3roraBnuBaroTCa U3
croikux Kk UF¢ MaTepnanoB WiH NOKPHIBAIOTCHA UMH.

YnjioTHeHus Bpallawiuxcs BajioB

CrenuanbHO MpeHa3HAuUEHHbIE WIH MOJATOTOBJICHHBIE BaKYYMHBIE YHJIOTHEHHA,
YCTaHOBJIEHHBIE Ha CTOPOHE MOJAYH U Ha CTOPOHE BBIXOJa /JIs1 YIUIOTHEHHMS Bajla,
COCAMHSIIOIETO POTOP KOMIIpECCOpa MIIM Ta304yBKH C IIPUBOAHBIM ABHUIaTENIEM, C
TeM YTOObI O0ecCHeuduTs HAAEKHYID TIepMETH3aUUI0, MPEAOTBPAILAOILYIO
HaTeKaHHE BO3JyXa BO BHYTPEHHIOK KaMmepy KOMIIpeccopa HIH Ta30dyBKH,
koTopast HanonHeHa UFs. Taxue ymuoTHEHUsS OOBIYHO MPOEKTHUPYIOTCS Ha
CKOpocTh HaTekaHus OydepHoro raza menee 1000 cM’/MuH (60 mroitm’/MuH).

Tensoodomennuku a4 oxyaxxenus UF,

CneuuanpHO MpelHa3HAuYeHHBbIE WM [OATOTOBJIEHHBIE TEIIOOOMEHHHUKH,
H3rOTOBJIEHHbIE M3 CcTOHKMX K UFg MaTepwanoB WIM MOKPBIThIE HMHU (3a
HCK/IIOYEHHEM HEP)KaBEIOLUeH CTalM), WM MEJbKO, HIIH JTIOOBIM COYETaHHEM 3THX
METAJJIOB U PacCUUTAHHbIE Ha CKOPOCTh U3MEHEHHS NaBJICHHUS, ONPEACIAIOLIEro
yreuky, medee 10 Ila (0,0015 dbyut/kB. QroHM) B 4ac Npu nepenajae AaBJICHHUS
100 kIla (15 dyHT/xB. nr0HM).

CnenMaibHO TpeIHA3HAYEHHbIe MM MOJTOTOBJCHHbIE BCIOMOTaTe/lbHbIE
CHCTEMBb], O00OpyJOBaHHEe W KOMIOHEHTHI [UIA MCHOJIL30BAHUA NpH
razoaugdysnonHOM 000TraIeHHHA

BBOJHOE 3AMEYAHUE

BcnomorarenbHble  CHCTeMBI,  00OpylOBaHHME M KOMIIOHEHTBI  JJIs
razoauddy3MOHHBEIX YCTaHOBOK I10 O0OTALIEHUIO MPEACTABNIAIOT COO0M CHCTEMBI
ycTaHOBKM, HeoOxomumble Juist mojauu UFs B razoauddy3suoHHYI0 cOOpKY, IS
CBSI3M OTJIENIbHBIX COOPOK MEXAY cODOH U 00pa3oBaHUs KackafoB (MM CTyHEHEH)
C LEJIBIO MTOCTENEHHOT0 JOCTHKEHHS 0oJiee BBICOKOTO 00Orali€eHUs] ¥ U3BJICYEHHUS
"nponykta" W "xBocToB" UF¢ u3 audPy3HOHHBIX KacKaloB. Beuny
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54.1.

5.4.2.

BBICOKOMHEPLIHOHHBIX ~ XAapaKkTepUCTUK Ju(d(y3HOHHBIX KackaloB Jroboe
IpepeIBaHHE UX paboThl, OCOOEHHO HMX OCTAaHOBKAa, NPHBOIAT K CEPbE3HBIM
nocnencTeusaM.  CrnenoBaTenbHoO, Ha ra3oadd@y3HOHHOM YCTaHOBKE Ba)KHOE
3HauYeHHE MMEIOT CTPOroe M IMOCTOSIHHOE TOAJiepKaHHEe BaKyymMa BO BceX
TEXHOJIOTHYECKUX CHCTEMaxX, aBTOMATHYECKas 3allMTa OT aBapHi U TOYHOE
aBTOMAaTHYECKOE pEryJHpoBaHHE [OTOKAa rasa. Bce 310 mnpuBOogMT K
HEOOXOOMMOCTH OCHAILEHHS YCTAaHOBKHM OONBIINM KOJHYECTBOM CIELHANbHBIX
HU3MEPUTENbHBIX, PEFYIHPYIOILIUX U YIPABIIOIHNX CHCTEM.

O6runo UFg¢ ucmapsieTcs U3 HMIMHAPOB, NOMELIEHHBIX BHYTPH aBTOKJIaBOB, U
nojaercs B ra3oobpazHoil (opMe - K BXOAHBIM TOYKaM 4Yepe3 CHCTEMY
KOJUJIEKTOPHBIX TPYyOONMpPOBOJOB KacKaza. "MIponyxt" u "xBocTtel" UFg,
IOCTYTIAIOINUE U3 BBIXONHBIX TOYEK B BHUAE ra3o00pa3HbIX MOTOKOB, IMPOXOASAT
yepes CHUCTEMY KOJUIEKTOPHBIX TpPyOONpOBOAOB KackaZa JIHOO K XOJIOAHBIM
JIOBYLUKaM, JUOO K KOMIIPECCOPHBIM CTAHIUAM, riae razoodpasueiit motok UFs
CKMXKAeTcd M 3aTeM I[IOMEIUAeTcss B COOTBETCTBYIOILHME KOHTEHHEpHl [is
TPAHCIIOPTUPOBKH MK XpaHeHUs. Ilockoybky razonud¢y3noHHas YyCTaHOBKA 110
oboramenno uMeeT Oonplmioe KONHYeCTBO ra3zoauddysHoHHBIX cOOpOK,
coOpaHHBIX B KacKalapl, CO3JAIOTCSi MHOTOKHJIOMETPOBBIE KOJUIEKTOPHbIE
TpyOONPOBOJBI KAaCKaJ0B C THICAYaMH CBAapHBIX IIIBOB, IIPUYEM CX€Ma OCHOBHOH
YacTH UX COENUHEHHH MHOTOKpATHO noBTopsercsa. O60pynoBaHHE, KOMIIOHEHTHI
M CHCTeMBl TpyOOIIPOBOAOB H3IOTOBJISIOTCS C COONIOJEHHEM BBICOKHX
TpebOBaHHUH K BaKyyM-IUIOTHOCTH H YHCTOTE 06pabOTKH.

CucreMbl HOga4YH/cHCTeMbl 0TBOAA "'npoayKTa" U ""XBOCTOB"

CoenvanbHO IpeJHa3HadeHHble MJIH IOATOTOBJIEHHBIE TEXHOJIOTHYECKHE
cucteMsl, criocobueie pabotats npu gasneHuu 300 IMa (45 dyHT/KB. DK0¥M) MM
MEHee, BKJIIoYast:

IUTArOIKE aBTOK/IABhl (MJIM CHCTEMBI), Hcnonb3yeMsle asa nonayn UFg B
razonauddby3noHHbIEe KacKaapl;

JecyonuMaTopsl (MM XOJIONHBIE  JIOBYIUKH), HCIOJb3YEMbIE ISl
BeiBeieHHs UFg 13 razonuddy3uoHHBIX KacKaI0B;

CTaHUMU OxHxkeHus, rae UFs B rasoobpasnoii ¢opme u3 kackaaa
COKMMAEeTCs M OXJIAXJAeTCst 10 XHUIKOTO COCTOSHHUSA;

CTaHHUM "TNPOAYKTa" HJIM "XBOCTOB", HCIIOJIb3YEMBIE IUISi TEPEMEIIEHHUs
UF¢ B KOHTEHHEDPHI.

CucTeMBbl KOJLIeKTOPHBIX TPYOONIPOBOAOB

CrierinanbHO MpeJHa3HAYEHHBIE UM MOATOTOBJIEHHBIE CHCTEMBI TPYOOIIPOBOJOB
M CHCTeMbl KOJUIeKTOpoB Ans yaepxanus UFs BHyTpu razoauncb¢y3HOHHBIX
KackafoB. JTa CeTh TPYOONpOBOAOB OOBIYHO MpEACTaBIsE€T COOOH CHCTEMY ¢
"MBOMHBIM" KONJIEKTOPOM, TH€ Kaxaas fdeiKka coelUHEeHAa C KaXKIObIM U3
KOJUJIEKTOPOB.
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5.4.3.

544.

5.4.5.

BakyymHbIe cucTeMbl

a) CrenuanbHO  NpeJHAa3HAYECHHBIE MM MOATOTOBAEHHBIE  KpPYIHbIE
BaKyyMHbIe MAaruCTpajld, BaKyyMHBbI€ KOJUJIEKTOPH! H BaKyyMHBIE HAaCOCHI
IPOU3BOAUTENBHOCTBIO 5 M /muH (175 (byT3/MPIH) win bonee.

b)  BakyymMHble Hacochl, CIEHHAJBHO IpeJHA3HAYeHHbIE U1 paboTel B
comepxauieii UFg atmochepe M HM3rOTOBIEHHBIE M3 QIIOMHUHHS, HUKENS HIH
CNNaBoOB, coiepxaiiux Oonee 60% HHKeNs WIH NOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITH HJI POTALIMOHHBIMH, HIIH MOPLIHEBBIMH, MOTYT HMETh BBITECHSIOIIUE
U $ropucToyrnepoaHsle YIUIOTHEHHS, a TAOKE B HUX MOTYT I[IPHCYTCTBOBAaTh
crenyanbHble paboune JKUIAKOCTH.

CrneunuanbHbie CTONOPHBIE U PeryIUpYIONiue KIANAHBI

CrneumManbHO  OpeAHA3HAYEHHBIE WM [OATOTOBJIEHHBIE  pYy4YHBIE  WIH
aBTOMAaTHYECKHE CTONOPHBIE W PEryJUpYyIOllHe KiamaHel CHUIbPOHHOro THIIA,
u3rotoBieHHble U3 cToiikux K UF¢ MaTepuanos, nuamerpom ot 40 mo 1500 mm
(1,5 no 59 mroiiMOB) Ul YCTAHOBKU B OCHOBHBIX M BCIIOMOTATEJIbHBIX CUCTEMAax
razofu(pdy3uOHHBIX YCTAHOBOK MO 000ralleHuIo.

Macc-cnekrpoMeTpbl/HcTOYHNKH HoHOB s UF

CreupansHo IpenHa3HAYEHHbIE WIM NOATOTOBJEHHbIE MAarHHTHBIE HIIH
KBaJIPYIOJNbHBIE MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE ITPOU3BOJUTH MPAMOM
orbop npobd mojaBaeMoH MaccChl, "mpoAyKTa" MM "XBOCTOB" M3 ra3oBBIX
norokoB UFg¢ u obnagaromue 1nonHbIM  HabopoM  CIEAYIOMIMX
XapaKTEepPUCTHK:

1. yneneHas pasperaronas cnocobHocTh o Macce cabiure 320;

2. COAECPKAT HCTOYHUKH HOHOB, H3TOTOBJICHHBIC U3 HUXPOMA HJIH MOHEJIS HIIH
3aIHUIICHHBIC IIOKPBITHEM M3 HUX, HJIH HUKCJIIHPOBAHHBIC]

3. copepXaT HOHH3ALHOHHBIE UCTOYHHKH C 60MOapAUPOBKOH NEKTPOHAMH;
4. colepikart KOJUIEKTOPHYIO CHCTEMY, IPHTOJHYIO UIA H30TOITHOIO aHAIU3a.

HOACHUTEJIBHOE 3AMEYAHHME

[epeuncnentoe Bpllie 000pyJOBaHUE BCTYIIAET B HENOCPEACTBEHHBIH KOHTAKT C
TexHoNnoruyeckum razom UFs, nubo HemocpeACTBEHHO peryjJupyeT MOTOK B
npeenax kackaga. Bce MOBEpPXHOCTH, KOTOpbIE BCTYIAIOT B KOHTAaKT C
TEXHOJOTHYECKHM TIa30M, LEJAHKOM W3roTaBnuBawTcs U3 cToHkux Kk UFg
MaTEepHAJIOB MJIM TMOKpPHIBAIOTCS MMH. [{ng uenedt pasnesoB, OTHOCAIIMXCHA K
razoiuddy3HOHHEIM  YCTpOHCTBAaM, Marepuaibl, KopposuecTodkne k UFs,
BKJIIOYAIOT HEPXKABEIOILYKO CTajlb, AIIOMHUHUH, alFOMHHHMEBBIE CILIABbl, OKCHI
AIOMUHUSA, HUKENb WK CIUIaBel, cofepxkanme 60% unu 6osee HUKeENs, a TAKKE
croiikue kK UFg moJHOCTHI0 TOPHPOBAHHEIE YIIIEBOJAOPOAHbIE TOJIUMEDHIL.
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S.5.

5.5.1.

S.5.2.

CrnenuaibHo np€aAHasHAYCHHBIC HJIH noaAroToBJCHHBIC CHCTEMBI,
oﬁopyjmnamle H KOMOOHEHTHI /A HCHOJbB30BAHHA HAa YCTAaHOBKaX
A3POAHHAMHYECCKOTO o0orauieHHst.

BBOJHOE 3AMEYAHHUE

B mponeccax a’poauHaMu4eckoro oborameHus cmech rasoobpasnoro UFs u
JIerKoro ra3a (BOJOPOA MWJIM TENMH) C)KUMAaeTcs M 3aTeM IIPOIYCKAaeTcs 4epes
pa3leNAONME 3NEMEHTHI, B KOTOPBIX M30TOIHOE pa3/ieieHUE 3aBepliacTcs
IIOCPEICTBOM MMONY4YEHHsT OONBIIMX LEHTPOOEKHBIX CHJI IO TEOMETPHUH
KPHUBOJIMHEHHON CTeHKH. VYcmemHo pa3paboTaHbl ABa mpoliecca 3TOro THUIA:
IpOLIECC COIUIOBOTO pa3fieNiecHHs M mmpoliecC BHXpeBOi TpyOku. [lna oboux
IPOLIECCOB OCHOBHBIMH KOMIIOHEHTaMH Kackaja pasfclieHHs sBIAIOTCA
UHWIHHAPDUYECKHE  KOpIyca, B KOTOpbIX  pasMEWIEHbl  CIeELHalbHbIE
pasmenuTeNbHbIE  3JIEMEHTHI (COIIa MM  BHXpEBble TpPyOKH), Tra3oBble
KOMIIPECCOpB! M TEIIOOOMEHHUKH AN yoajdeHus oOpa3yroIerocs mpH CXKaTHH
Tera.  JinAd a3poAMHAMHMYECKMX YCTaHOBOK TpebyeTcs LENbld psAn Takux
KacKaZoB, TaK YTO HMX KOJIMYECTBO MOXET CIYXKHTb BaXKHBIM YyKazaTelleM
KOHeuyHoro wucnons3oBaHus.  llockonsky B a’spoavHaMHuecKOM Ipouecce
ucnons3yercs UFs, moBepxHOCTH Bcero oOOpYHOBaHHUsA, TPYOONPOBOJOB U
U3MEPUTETIbHBIX MPUOOPOB (KOTOpPHIE BCTYIAIOT B KOHTAKT C I'a30M) JOJDKHBI

H3TOTaBJIMBATHCA H3 MATCPHAJIOB, COXPAHAOMINX yCTOﬁ‘-IP[BOCTI: IIPH KOHTAKTE C
UFs.

[NOACHHUTEJIbHOE 3AMEYAHHUE

[lepeuucneHHsle B HACTOSILEM  pasfene  3JeMEHThl  BCTYNAaKT B
HENOCPEANCTBEHHBIH KOHTAaKT ¢ TexHosiorndeckum razoM UFg nubo
HETMOCPEACTBEHHO PEryIMpYIOT NOTOK B Npefenax Kackajga. Bce moBepxHocTH,
KOTOpbIE BCTYNAIOT B KOHTAKT C TEXHOJOTHYECKHMM TIa30M, UEJIHKOM
U3roTaBiMBaroTCs U3 cTokux K UF¢ MaTepHasioB, MM 3aliMIIE€Hb] IOKPBITHEM K3
TaKHMX MaTepHalIoB. Hns ueneil pasgena, OTHOCAWEIrocs K 3JIeMEHTaM
a’poJIMHaMH4eCcKoro oborameHus, xopposuecroiikue x UFg Marepuansi,
BKJIIOYAIOT MeJb, HEPXKABEIOWYIO CTallb, AJIOMHHUH, aTlOMHHHEBBIE CILIABBI,
HHUKeJIb WK CIUIaBbl, cofepxauue 60% unu Oosee HUKENs, a TAKXKe CTOHKHE K
UFs n0NHOCTBIO PTOPUPOBAHHEIE YIJIEBOAOPOAHBIE TOTHMEPHI.

Pa3zgenuTtennHbIe comljia

CriennanbHo Mpe/Ha3sHAYeHHbIE MM [OATOTOBJIEHHbIE Pa3lEeNUTENbHbIE COIUIA U
ux cbopku. PaspenurenbHBle COMIa COCTOST M3 IMICHEBHAHBIX H3OTHYTHIX
KaHajioB ¢ paavycoMm usruba meHee 1 mm (ob6praHO oT 0,1 mo 0,05 Mm),
koppo3necToHKHX K UFg, 1 MMEIOMUX BHYTPEHHIOIO PEXYHIYIO KPOMKY, KOTOpas
pasfensieT MpoTEKAOILMH Yepe3 COIIO ra3 Ha iBe hpakium.

Buxpesble TpYOKH

CnenManbHO NpeJHa3HadeHHbIE MJIM NMOATOTOBJICHHBIE BHXPEBble TPYOKH M HX
coopku. Buxpesble TpyOKH HMEIOT HHJIHHAPHUYECKYIO MM KOHYCOOOpa3HYIO
¢opMy, H3rOTOBIIEHBI H3 KOppo3HeCTOHKUX K UF¢ MaTepHallOB MIIM 3alHILEHBI
NOKPBITHEM M3 TaKMX MaTepuUanoB W MMeroT AuameTp ot 0,5 cM mo 4 cM upu
OTHOLIEHHH MIMHBI K AuameTpy 20:1 uiM MeHee, a Takke OAHO WiIM Oonee
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5.5.3.

5.54.

5.5.5.

5.5.6.

TaHTeHLHAIBHOE BXOAHOE OTBepCTHE. TpyOku MOTYT OBITH OCHALIEHBI OTBOJAMH
COIUIOBOTO THIIAa Ha OJJHOM HMJIM Ha 00OHX KOHIAX.

INOACHUTEJIBHOE 3AMEYAHUE

ITuTaTenbHBI ra3 MOCTYNAeT B BHUXPEBYIO TPYOKY IO KacaTeNbHOH C OZHOTO
KOHLIAa WM 4Yepe3 3aKpPyYMBAIOIIME JIOMATKH MM 4Yepe3 MHOTOYUCIIEHHBIE
TaHT'€HUHAIbHbIE BXOAHBIE OTBEPCTUSA BJOJb TPYOKU.

Komnpeccophl 4 ra3ofyBKM

CrenyanbHO IpefHa3HAYEHHbIE MJIM MOATOTOBJICHHBIE OCEBEHIE, LIEHTPUGYXHBIE
WM  OObeMHBIE  KOMIPECCOpPHl MM  Ta30AyBKH, M3TOTOBJIEHHBIE U3
kopposuecToiikux kK UF¢ MaTepuanos, Hnu 3aliyIeHHbIE MTOKPHITUEM U3 TaKUX
MaTepHaIoB, IPOH3BOAMTENFHOCTIO HA BXOJAE 2 M /MHH wiH 6onee cMecn UFq 1
Hecyliero rasza (BOJZOPOA UM TeNui).

INOACHHUTEJIBHOE 3AMEYAHHE

Takue KoMpeccops! U ra3olyBK1 OOBIYHO UMEIOT Iepemnan aAaBieHus ot 1,2:1 no
6:1.

Ynjaoraeuus Bpal(alOHINXCs Baj10B

CrnennansHO  NpEeJHA3HAa4YEHHbIE WU NOATOTOBJIEHHBIE  YIUIOTHEHHS
BpalalolMXCsl BaJIOB, YCTAaHOBJIEHHBIE HA CTOPOHE MOJAa4H U Ha CTOPOHE BBIXOJA
JUIsl YIUIOTHEHHS BaJla, COEIMHSIOLIEr0 pOTOP KOMIIPECCOpa HIIM pOTOP ra3olyBKU
C [IPUBOAHBIM JIBUTATENEM, C TEM YTOOBI 00ECIEYHTh HA/IENHYIO TePMETH3ALHUIO,
NpEeSOTBPAMIaoNIYI0 BBIXOJ TEXHOJIOIHYECKOTo ra3a WM HaTeKaHHe BO3/yXa WIH
YIDIOTHSIOIIETO ra3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa WM Ta30[yBKH,
KoTOpas 3arnonHeHa cMechio UFs U Hecylero rasa.

Ten1000MeHHHUKH JJIst OXJIAXKICHUS Ta3a

CrneuHanbHO IpeNHa3HaYeHHblE MM [OATOTOBJIEHHBIE TEIJIOOOMEHHHUKH,
M3rOTOBJIEHHBIE U3 KOppo3uecToMkux k UF¢ MarepuasoB HIM 3allHLIEHHBIE
NOKPBITHEM U3 TAKMX MaTepHaoB.

KO)KyXl/l pasaejasiomHuX 3JICMEHTOB

CrneunanbHO NpelHa3sHAYEHHBIE HJIM MOATOTOBJICHHBIE KOXYXHU pa3JeNsAroIuux
3JIEMEHTOB, HU3TOTOBJEHHBIE U3 Koppo3uecTtoikux k UFg MarepuanoB unu
3alUMIUEHHBIX [TOKPBITHEM M3 TaKHX MAaTEpUaoB, IS TMOMEIUEHUS B HHUX
BUXPEBBIX TPYOOK WIIH pa3AeNIUTENbHBIX COMNEN.

NOACHHUTEJIbHOE 3AMEYAHHE

OTH KOXKYXH MOTYT MpPEACTaBIATh COOOH LMIMHAPHYECCKHE KaMephbl AUaMeTPOM
6onee 300 MM u nuHOH 60nee 900 MM MM IPAMOYTONBHBIE KAMEPBI CPaBHUMBIX
pa3MepoB ¥ MOTYT OBITh MpeJHa3HAYEHB! [JIA YCTAHOBKU B TOPH3OHTAILHOM HIIH
BEPTHKaJIbHOM IOJIOKEHHH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

Cucrembl nogauu/cucTeMbl 0TBOAA ''npoaykTa’ U "xBocTOB"

CneunanbHO IpeAHAa3HAUYCHHBIC MM IOATOTOBJIECHHBIE TEXHOJIOTHYECKHUE
CHCTEMBI MJIH 000pYyIOBaHUE Ui 00OTaTHTENbHBIX YCTaHOBOK, H3TOTOBIIEHHBIE U3
kopposuectoiikux k UFs MaTepHanoB MM 3alIMIICHHBIX IOKPBITHEM H3 TAKUX
MaTepHUaIOB, BKIIIOYAIOLIHE:

a) [HTAIOUIME AaBTOKJIABHI, MEYH WM CHCTEMBI, HCIOJIb3yeMble IS MOAAdYHu
UF¢ ms nporiecca o0oramieHus;

b)  nmecybnumatopbl (WM  XOJIOMHBIE JIOBYIIKH), MCIIOJb3YEMBIE IS
BeIBeicHUs Harperoro UFg U3 mporecca oforaieHus A MOCIeNyIoLero
HepeMeILCHHS;

c) CTAHUHUHU OTBEPXKICHHUSA WM OXWXKEHHS, HCIOJb3YEMBbIE I BBIBEICHHS
UFs u3 npouecca oboranienus nyreM cxatus u nepesoaa UFg B xuakyio
HJIH TBEpayIo hopmy;

d) CTaHUUHU "IpoAyKTa" HIM "XBOCTOB", HUCIIONB3YyEMBIE IJIS IEPEMEIICHHS
UF¢ B KOHTEHHEDBI.

CucreMbl KOJIEKTOPHBIX TPYOONIpOBOAOB

CneuunanbHO NpeaHa3HAuYE€HHBIE HJIM MOJATOTOBJIEHHBIE CUCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOIOB, U3TrOTOBIEHHBIE U3 KopposuecToWkux Kk UF¢ MaTepnanoB HiH
3alIMIICHHBIE [TOKPHITHEM M3 TaKUX MarepHanoB, WA ynepkanus UFs BHyTpH
a’3pOJMHAMHYECKHX KackaloB. 3Ta CeTb TPyOONpOBOJOB OOBIYHO NMPEACTaBIAET
coboif cucTeMy C "IBOHHBIM" KOJNJIEKTOPOM, I'I€ KaXKIbIH Kackaj HWIM TIpyIma
KacCKaJi0B COEJMHEHBI C KaXKIBIM U3 KOJIJIEKTOPOB.

BakyyMHble CHCTeMbI H HACOCHI

a) CroeudanbHO INpeAHa3HAYeHHblE MM TOJATOTOBJICHHBIE BaKYyMHBIE
CHCTEMBI, IPOM3BOAMTENHHOCTHIO Ha BXOLE 5 M*/MHH WK GoJee, COCTOSIIAE U3
BaKyyMHBIX Marucrpajiei, BaKkyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HacOCOB, H
npeaHa3HavYeHHBIE 111 paboTh! B conepxaminx UFg ra3oBeIx cpenax.

b) BakyyMmHBIE HACOCHI, CIEUUANIBHO NpEHAa3HAYEHHbIE HIH NOATOTOBJIEHHDIE
mns pabotel B comepkamimx UFg rasoBeIx cpegax M M3rOTOBJIEHHBIE H3
kopposuectoikux Kk UF¢ MaTepuanoB unM 3allMIIEHHBIX MOKPBITHEM H3 TaKHX
MaTepHaJioB. B 3THX HacocaX MOTYT HCHONb30BaTbCca (HTOPUCTO-YTIIEPOLHbIE
YIUTOTHEHHS U CrieliHalbHble paboyune )KHUAKOCTH.

ChneunanpHble CTONOPHbIE H PETYJIHPYIOIIHE KIANAHBI

CrneunanbHele  NpeJHa3Hau€HHBIE MM [OATOTOBJIEHHBIE  PYYHBIE MM
aBTOMAaTHYECKHE CTOIOPHBIE M PETYIHPYIOIIME KIalaHbl CHUIbMOHHOTO THIIA,
M3rOTOBJICHHBIE U3 KOppo3uecTOMkuXx K UFg MaTtepusioB wunM 3allHIUEHHbIE
NOKPBITHEM M3 TAaKKUX MaTepuasnos, nuamerpom oT 40 no 1500 MM ans MOHTaxa B
OCHOBHBIX M BCIOMOTATENbHBIX CHCTEMAaX YCTAaHOBOK a3pOJAMHAMHYECKOTO
oborameHus.
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3.5.11.

3.5.12.

S.6.

Macc-cnexrpoMeTpslI/HCTOYHHKH HOHOB JJIst UF,

CrnenuajnpHO MpeaHa3HAYEHHBlE WIM [OATOTOBJIEHHbIE MArHHTHBIE  HJIH
KBaJIPYIOJIbHBIE MacC-CIHEKTPOMETPHI, CIOCOOHBIE MPOM3BOAHTL HPSIMOHl 0TOOP
npo6 rmogaBaeMoOM Macchl, "mpoaykTa” MM "XBOCTOB" M3 ra30BhIX MOTOKOB UFg H
obnanaronue MOJHLEIM HAOOPOM CIIENYIOUIMX XaPAaKTEPUCTHK:

1.  ynmemnbHas paspemiaionias cnocobHOCTh O Macce cBhlie 320;

2. coaepKaT HCTOYHHKH HOHOB, H3TOTOBJICHHLIC H3 HUXpOMa HJIM MOHEIIST HIIH
3alUIIEHHBIC ITIOKPBITHEM U3 HHX, HIIX HHKECIIHPOBAHHEIC,

3. cojJiep)xaT HOHH3AIHOHHBIE HCTOYHHKH ¢ 60MOapIHpOBKOH INIEKTPOHAMY;
4. COIEPXAaT KOJNIEKTOPHYIO CUCTEMY, IPUTONHYIO A/ M30TONTHOTO aHANMN3a.
Cucrtems! oTaenenusi UFq oT Hecymiero raza

CrienManbHO OpeAHa3HAuYeHHbIE WIH [OATOTOBJICHHBIE TEXHOJIOTHUYECKHE
cuctemsl s oraeneHns UFg oT Hecyutero raza (Boaopoaa HiIH Testus).

INOACHUTEJIBHOE 3AMEYAHUME

DTH cUCTEeMBbl NpenHa3HAYEHbl I CokpaileHus conepxkaHus UFg B HecyleM
raze 10 OJHOW YacTM Ha MHJUIMOH WM MEHee U MOryT BKIIIOYAaTh TakKoe
obopynoBsaHHe, KaK:

a) KpHOTEHHblE TEMIOOOMEHHHKH W KPHOCEHAapaTophl, CIIOCOOHbIE CO3LaBaTh
Temreparypsl -120°C unu MeHee, Wi

b)  OGNOKH KPHOTEHHOTO OXJIAKAEHHS, CIHOCOGHBIE CO3NABATH TEMIIEPATYpPLI
-120°C unu MeHee, HIH

c) OJIOKU pa3fenuTeNbHEIX COMelN WM BUXpPEBHIX TpyOok ans otnenenHus UFs
OT HECYIIEro rasa, wjiu

d) xonoausie noBymkd UFs, criocoGHble co3naBath Temmeparypsl -20°C wiu
MeHee.

CnennanbHo npeaHasHa4YeHHbIE HJIH NOoATrOTOBJICHHDLIC CHCTEMDI,
oﬁopynonalme H KOMIOHEHTHI /i1 HCHOJbL3OBAHHMA HA YCTAHOBKaX
XHUMH4YecKoro ooMeHa N HOHOOOMEHHOr o o0orateHMst

BBOJHOE 3AMEYAHHME

He3HauuTensHOE pa3nuyve W30TOIMOB ypaHA [0 Macce NMPUBONMT K HEOONbIIMM
H3MEHEHHSM B pAaBHOBECHM XHMMUYECKHX  peakiluii, KOTOpble MOryT
HCIONb30BaThbCsl B KA4YECTBE OCHOBBI Ui pa3/ielieHUss HM30TONOB.  YCIENHO
pa3paboTaHO [Ba MpoOLECCa: KUAKOCTHO-)KUIKOCTHBIH XMMHUYECKUH OOMEH |
TBEPAO-XKUAKOCTHBIH HOHHBIN OOMEH.

B npoiuecce XKUIKOCTHO-XUAKOCTHOTO XMMHYECKOro OOMEHa B IPOTHBOTOKE
NPOMCXOAUT B3aUMOACHCTBHE HECMEIIMBAIOWIMXCA KUAKUX (a3 (BOOHBIX WU
OpraHHWYecKHX), YTO MPUBOAUT K IhPEeKTy KackaAupoBaHUs ThICSY CTaaui
pasnenenus. Boanas daza cocTOMT U3 XJOpUZa ypaHa B pacTBOpE COJIAHOM
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5.6.1.

5.6.2.

KHCIIOTBI; OpraHmyeckas $aza COCTOMT M3 3KCTParcHTa, COACPIKAILETO XJIOPHI
ypaHa B OpraHHMYECKOM pPAaCTBOPHTENE. KoHTakTHRIMH  (HUNIBTpaMH B
pa3ieNuTENsHOM KaCKaJe MOTYT SABIATHCA HKHAKOCTHO-XHMIKOCTHBIE OOMEHHBIE
KOJIOHHBI (TaKue€, KaK HMMITYJIbCHBIC KOJOHHBI C CETHaTHIMH TapejKaMH) HIH
XHAKOCTHBIE UEHTPpU(YKHbIE KOHTakTHBIE (uubTpel. Ha ofoux KoOHLax
pasieNMTENBHOTO Kackaja B LeNx obecredeHHs pediiokca Ha KaxJOM KOHIE
HeoOXOAMMBI XMMMYECKHE IIpeBpallieHHs (OKHUCIEHHE H BOCCTAHOBJICHHE).
['naBHas 3agaya KOHCTPYKIIMH COCTOHT B TOM, YTOOBI HE JOMYCTUTH 3arpsa3HEHUs
TEXHOJIOTHYECKUX MOTOKOB HEKOTOPHIMM MOHAMH METAIOB. B CBS3M C 3TUM
HCIIONB3YIOTCS TUIACTHKOBBIE, IOKPHITHIE IUIACTHKOM (BKJIFOYAs IIPUMEHEHHE
DTOPHPOBAHHBIX YITIEBOIOPOAHBIX IIONMMEPOB) H/HIM TOKPHITHIE CTEKIOM
KOJIOHHBI M TPYOOIIPOBOJBL.

B TBepHO-KUAKOCTHOM HOHOOOMEHHOM mpolecce obOorameHHe IOCTHIAETCA
MOCPEACTBOM aACOpOLMH/AecOpPOLMH ypaHa Ha CIEHHAIBHOH, OYeHb OBICTPO
JeHCTByIOIIEH HOHOOOMEHHOM cmone WM ajacopbeHte. PacTBOop ypaHa B
CONHOM KMCIIOTE M JpYrHE XHMMYECKHE PEareHTbl MPONYCKAIOTCA 4epes
UMIMHApHYeckue 000TaTHTENbHBIE KONOHHBI, COJAEpIKAlIME YIJIOTHEHHBIE CIIOH
aacopOenTa. i1 moanepkaHus HENMPEPHIBHOCTH Mpoliecca HEOOXOAUMA CUCTEMA
pedrokca B Lensgx BBHICBOOOXKAECHMA ypaHa M3 anacopOeHTa oOpaTHO B >KHAKHH
MOTOK, C TeM 4YTOObl MOXHO ObUIO coOpaTe "Hmpoaykr" M "XBOCTHI". 3TO
JOCTHTAETC IIyTeM HCHONb30BAHUA MOJXOAIIMX XHMHUYECKHX pearcHTOB
BOCCTAHOBJIEHHS/OKHCIIEHHUS,  KOTOpbIE  IOJIHOCTBIO  PETEHEPHPYIOTCS B
pa3fenbHBIX BHEMIHUX INETNISAX U KOTOPBIE MOTYT YaCTHMYHO PereHepUpOBaThHCS B
CaMMX H30TOIHBIX pasJeNUTENbHBIX KOJOHHaxX. IlpucyrctBue B mpolecce
rOpAYMX KOHUEHTPUPOBAHHBIX PAacTBOPOB COJSHOM KHCIOTHI TpeOyer, 4TOObI
obopynoBaHHe OBLIO H3rOTOBIEHO M3 CHEUMATIBHBIX  KOPPO3HECTOMKHX
MaTEpPHAaIOB WM 3all[MIIEHO [TOKPHITHEM H3 TAKUX MaTepUaJOB.

ZKMAKOCTHO-KMIAKOCTHBIE 00MEHHbIE KOJOHHBI (XMMH4YeCKHH 00MeH)

[MpOTHBOTOYHBIE >KUAKOCTHO-KUJAKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEOIIHe
MEXaHUYECKMH CHIIOBOH BBOJ (T.€. MMITYIBCHBIE KOJOHHBI C CETYATHIMM
TapejKkaMH, KOJIOHHBI C TapelKaMH, COBEPUIAIOIIMMH BO3BpaTHO MOCTYyMAaTe/IbHbIE
JBHKEHHS, H KOJIOHHBI C BHYTPEHHUMH TYpOMHHBIMH CMECHTEJIIMH ), CIICLIHATBHO
npeJHa3HaYEHHbIE MM  TOATOTOBIEHHBbIE [  O0OTramieHWs ypaHa C
HCIIONIb30BAHHEM TpoLecca XHMHMYECKOTO OOMeHa. HAns  KOppo3MOHHOMH
YCTOHYMBOCTH K KOHLEHTPUPOBAHHBIM pacTBOpaM COJIAHOH KHMCIIOTBHI 3TH
KOJIOHHBI M MX BHYTPEHHHE KOMIIOHEHTBI M3TOTOBJIEHBl M3 IMOIXOIAIIMX
IUIACTMKOBBIX MATEPUANOB (TaKHX, Kak (TOPMPOBAaHHbIE YITIEBOIOPOIHbIE
MOJIMMEPBI) WM CTEKJIa MM 3aillMIUEHb! [MOKPBITUEM H3 TaKUX MaTepHAaJIOB.
KoynoHHBl CcHpOeKTHpoBaHbI Ha KopoTkoe (30 cexkyHa MM MeHee) Bpems
MPOXOXKIEHUS B KacKaje.

HenTpudyxunie AKUAKOCTHO-KMIKOCTHbIE KOHTaKTHbIE PHALTPBI
(xuMM4ecKHit 00OMeH)

LleHTpudyxHbBIE KUAKOCTHO-KHAKOCTHBIE KOHTAKTHbIE (HIBTPBI, CIEHHATBHO
npenHa3HAaYeHHbIE MM  NOATOTOBJEHHBIE A ODOraileHHss ypaHa C
MCIIONB30BAHUEM IpOLiEcCa XUMHUYECKOro oOMeHa. B TakuX KOHTaKTHBIX
bubTpax HCHONB3YETCA BpallleHHE JUIA TIOJYYEHMS OpPraHHYeCKHMX M SKHIKHX

21



5.6.3.

5.6.4.

NOTOKOB, a 3aT€M LEHTPOOExHas CHiia A pa3aeneHus ¢a3. s Koppo3HoHHOH
CTOMKOCTH K KOHIEHTPHPOBAHHBIM PAacCTBOpaM COJNSHOHW KHCJIOTHl KOHTaKTHbIE
GHIBTPLI U3TOTABIMBAIOTCA M3 COOTBETCTBYIOIUIMX IUIACTHKOBBIX MAaTepHaliOB
(Takux, Kak (TOPHPOBAHHBIE YIJIEBOJOPOAHBIE MOJMMEPHI) HIIM MOKPHLIBAIOTCS
UMH WM cTeknoM. HeHtpudyxHble KOHTaKTHbIE QHIBTPH CIPOEKTHPOBAHBI Ha
kopoTkoe (30 cekyHI WM MeHee) BpeMs IIPOXOXKICHHS B KacKaje.

CucTeMbl 4 000pyAoOBaHMe 1)1 BOCCTAHOBJICHHA YpaHa (XUMHYecKuii odmen)

a) CHeHHaJleO npeaHasHaAa4YCHHBIC HJIH MOATOTOBJICHHBIC SI9eKH
INEKTPOXHUMHYCCKOTO0 BOCCTAHOBJIICHHA V11 BOCCTAHOBJICHHMA YpaHa M3 OHOHOI'O
BAJICHTHOI'O COCTOSAHHUA B ApPYro€ s oborameHHs YpaHa ¢ HCNOJIb30BaAHHEM
npouyecca XUMHYECKOTro obMeHa. MaTCpI/IaJIBI AYECECK, HAXOMAIIHECA B KOHTAKTE C
TEXHOJIOTHYCCKHUMH  pacTBOpPaMH, JOJIXKHBI OBITH KOppO3HCCTOﬁKHMI/I K
KOHIX€EHTPHPOBAHHBIM pacTBOpamM COJISHOH KHCJIOTHI.

MOACHHUTEJIBHOE 3AMEYAHUE

Katonubslit oTcek sueiiku noikeH GBITH CIPOESKTHPOBAH TakUM 00pa3oM, 4TOOHI
NpeNOTBPATHTL MOBTOPHOE OKHCIIEHHE ypaHa 10 Oojlee BBHICOKOIO BalIE€HTHOTO
cocTosHHa. [Jlns ynepkaHHs ypaHa B KaTOJHOM OTCEKe s4eHka MOXET HMETh
HETIPOHHIIaEMYIO JuadparMeHHyI0 MeMOpaHy, H3TOTOBJIEHHYIO U3 CIIELHAILHOTO
KaTHOHHO-OOMEHHOro Marepuana.  KaTox COCTOMT U3 COOTBETCTBYIOWIETO
TBEPLOTO NMPOBOAHHUKA, TAKOTO, KaK rpaduT.

b) CroeuuanbHO mnpeaHa3HayeHHbIE MJIH IIOJTOTOBJEHHBIE CHCTEMBI IUIs
m3Bneuerns U™ u3 OpraHHYECKOTO MOTOKA, PEryJHpOBaHHs KOHLEHTpalHH
KHMCJIOTBI M /ISl 3aIOJIHEHUS S[UeeK 3JIEKTPOXHMHYECKOTO BOCCTAHOBJICHHS Ha
NPOU3BOACTBEHHOM BBIXOJIE KacKaja.

HOSICHHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOSAT M3 OOOpYIOBaHMS OKCTPAKLMKM pPAaCTBOPHUTENEM UL
otronku U™ u3 opraHmyeckoro moTOka B XHIKHE pacTBOp, 0GOpYLOBaHHs
BBIMIAPHBAHHSA H/WIIH APYroro obOpyloBaHHs I JOCTIKEHHS PETYIHPOBKH H
KOHTPOJIA BOJAOPOJHOTO MOKa3aTelsi, U HaCOCOB MM APYTHX yCTPOHCTB NepeHoca
JUISl 3aNI0JIHEHH S TYEEK EKTPOXUMHYECKOr0 BOCCTaHOBIeHHs. OCHOBHas 3ajavya
KOHCTPYKLIMHM COCTOMT B TOM, YTOOBI H30eXaThb 3arpA3HeHHs] [OTOKA XHIKOCTH
HOHAMH HEKOTOphIX MeTamnoB.  CrexoBaTensHO, Te 4HacTH 00OpyNOBaHHS
CHCTEMBI, KOTODHIE HAXONATCS B KOHTAKTE C TEXHOJIOTHYECKHM IIOTOKOM,
H3rOTAB/IMBAIOTCA M3 COOTBETCTBYIOILMX MAaTepHanoB (TakHX, KakK CTEKJO,
¢dTopHpoBaHHbIE YTIIEBOJOPOIHBIE HONHMEPHI, Cylbdar nonudeHuna, cylrbQoH
nonuadupa M NPONUTAHHBIE CMOJOH rpaduT), WIH 3alMILEHbl MOKPHITHEM H3
TaKUX MaTepHaJIoB.

CucTeMbI NOATOTOBKH MHTAHHA (XHMHYECKHH 00MeH)

CrnenuanpHo npe€anasHayeHHbIC HIIH INOATOTOBJICHHBIC CHCTCMBI JJIs
OpOH3BOACTBA IMHTATENBHBIX PaCTBOPOB XJOpHAA YpaHa BBICOKOH YHCTOTHI AJIA
YCTAaHOBOK IIO pa3J€JICHHIO H30TONOB YpaHa METOJOM XHMHYECKOI'O oOMeHa.
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5.6.5.

5.6.6.

MOJACHUTEJILHOE 3AMEYAHME

DTH CHCTEMBI COCTOAT U3 00OpynOBaHHS JUId PpAacTBOPEHHS, 3KCTPAKLUHHU
PaCTBOPHTENEM H/HIM MOHOOOMEHHOro O0OpYNOBaHHA A OYMCTKH, a TakKe
3IIEKTPOJIMTHYECKHX syeek s Boccraosnenus U™ wm U™ B U™ B amux
CHCTeMaX MPOU3BOAATCS paCTBOPHI XJIOPH/A ypaHa, B KOTOPBIX CONEPIKUTCS JIMIIb
HECKOJIbKO YacTed Ha MHJUIMOH METATHYECKHX BKIIOUEHHH, TaKHX, KaK XpoM,
Xene3o, BaHaiui, MONMOAEH M JAPYTMX JABYXBAIECHTHBIX MX KaTHOHOB WIIH
KaTHOHOB ¢ Oonbliedl BaneHTHOCTBIO. KOHCTpYyKUMOHHBIE MaTepuanbl AJif
3/IEMEHTOB CHCTEMBI, B KOTOpO#l oOpabarpiBaerci U' BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAaHHBIE YIJIEBOAOPOAHBIE INONMMeEpsl, rpadurt,
TIOKPBITHIH MMONHBUHUI-CYIbGATHBIM HIH NONU3GHP-CYNbGOHHBIM IIACTHKOM H
MPOIIMTAHHBIA CMOJIOH.

CucreMbl OKHCIEHNsI YpaHa (XMMMUecKHH 00Men)

CrienuanpHO NpegHa3HadeHHbIe WIH MTOATOTOBJIEHHBIE CHCTEMBI I OKHUCIIEHHUS
+ +

U B U™ pns Bo3BpallleHHst B Kackaj pasfeleHHs H30TOIOB YpaHa B MPOLECCE

oboraiieHHs METOAOM XHMHUYECKOT0 OOMeHa.

TTOACHUTEJIbHOE 3AMEYAHUE
JTH CHCTEMBI MOTYT BK/IIOYaTh TAKHE 3JIEMEHTHI, KaK:

a) obopynoBaHHe A KOHTAaKTHPOBAHUS XJIOpa M KHCIOpOAa C BOJHBIMH
sddmroenTamu U3 0OOpPYAOBaHHS pa3leleHUs H30TOHNOB U 3IKCTPAKIHH
00pa3oBaBUIETOCS U' B  obenHeHHblf  OpraHMuYecKdil  IOTOK,
BO3BpallialOIUHACS U3 POU3BOJACTBEHHOIO BBIXO/1a KacKa/a;

b)  o6opynoBaHHe, KOTOpOE OTAENAET BOAY OT COMSHON KUCIOTHI, YTOOBI BOJA
¥ KOHLEHTPHPOBAHHAs COJISHAsI KUCJIOTa MOT/IH Obl OBITh BHOBb BBE/ICHHI B
IPOLIECC B HY>KHBIX MECTax.

BbIcTpo pearupyioiue HOHOOOMEHHbIE CMOJIbI/AICOPOEHTHI (MOHHBbIH 00MeH)

BeICTpo pearupyronde HOHOOOMEHHBIE CMOJIBI WIIH aicOpOeHTHI, CHEUHATLHO
NpeNHa3HAYEHHbIE HMJIM  MOATOTOBNEHHBIE AN oOoraumieHHss ypaHa ¢
HCIIONB30BaHHEM TMpollecca HOHHOro oOOMEHa, BK/IIOYas IOPUCTHIE CMOJBI
MaKpOCETYaTOH CTPYKTYpHI H/MJIM MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTHBHBIE
IPYHIBl XHMHYECKOro oOOMeHa OrpaHHYeHbl IIOKPBITHEM Ha IOBEPXHOCTH
HEAKTMBHOM MOPHCTON BCIIOMOTATENLHON CTPYKTYpbL, H APYTHE KOMIIO3HUTHBIE
CTPYKTYpHI B Ji06Go# MpHemiaeMo#t (opMe, BKIIOYAs YacTHIBI BONOKOH. JTH
HOHOOOMEHHBIE CMOJB/afCcOpOEHTh HMelT nuameTpbl 0,2 MM HMIIH MeHee H
JMOJDKHBI ~ OBITh XMMHMYECKH CTOMKHMH [0 OTHOIICHHIO K pacTBopam
KOHIICHTPUPOBAHHON COJNISHOH KHCJIOTBI, a TakKe JOCTaTOMHO IPOYHB
dbu3uvecKd, ¢ TeM 4ToObl HX CBOHCTBA HE YXYALIAIUCH B OOMEHHBIX KOJIOHHAX.
Cmonpl/ancopOeHTH CHEUHANbHO NpeHA3HAUEHBl A MONYYCHWS KUHETHKH
O4YEHb OBICTPOro OOMEHAa H30TONOB YpaHa (IUIMTENBHOCTh MOIyoOMeHa MeHee

10 cexynn) u 06nanaloT BOSMOXKHOCTBIO pabOTaTh MPU TEMIEpaType B OHANA30HE
ot 100°C o 200°C.
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5.6.7.

5.6.8.

5.7.

HonooOMeHHbIE KOJIOHHBI (MOHHBIH 00MeEH)

Hununapuyeckue KomoHHBl AuaMerpom Oonee 1000 MM st yhnepKaHuA H
MOAJEPKAHMUSL  3alOJHEHHBIX CJIOEB  HMOHOOOMEHHBIX  CMOJ/ancopOeHToB,
CITEHATIBHO NMpeNHa3HaYeHHbIE HIIH MMOATrOTOBICHHBIE I 00OralleHus ypaHa C
HCITONIb30BAaHHEM HMOHOOOMEHHOrO Ipolecca. OTH KOJOHHBI W3TOTOBJICHBI W3
MaTepuanoB (Takux, Kak THTaH WM GTOPUPOBAHHBIE YTJIEBOJOPOIHBIE
MOJIUMEPEI), CTOMKHX K KOPPO3HH, BBI3BIBAEMOI pacTBOpaMH
KOHLEHTPUPOBAHHOH COJITHOH KHCJIOTHI, WIM 3alIMIIECHBI ITOKPHITHEM M3 TaKHX
MaTepHasoB M COCOOHBI paboTaTh NpH TeMrepaType B auanasone ot 100°C no
200°C u nasnenuu Boiute 0,7 MIla (102 dyuTt/xB. nroiim).

HonooGmeHHbIe cucTeMbl pedioKca (MOHHBIH 00MEH)

a) CreumanbHo mNpeNHa3HAYEHHBIE MJIM  IOATOTOBJEHHBIE  CHCTEMBI
XHMHYECKOr0  WJIM  3JIEKTPOXUMHUYECKOTO  BOCCTAHOBJICHHMSI  JUIS
pereHepanmu peareHTa(oB) XHMHYECKOT O BOCCTaHOBJICHHS,
HCIOJIb3YeMOro(bIX) B KaCKaiaX HOHOOOMEHHOro 00oTralleHUs ypaHa.

b) CneuuanbHo mNpenHa3HAYE€HHbIE MM  MOATOTOBJIEHHBIE  CHCTEMBI
XMMHYECKOTO WM 3JIEKTPOXMMHYECKOTO OKHCIIEHHS U1 pereHepaunuu
peareHTa(0OB) XUMHUYECKOrO OKHCIIEHHS, HCIOJNB3yeMOro(bix) B Kackajaax
HOHOOOMEHHOI'0 00OraIlleHUs YpaHa.

IOACHUTEJIbHOE 3AMEYAHHE

B mpouecce HOHOOOMeHHOro oforamieHHs1 B KadeCTBE BOCCTaHABJIMBAIOIIErO
KaTHOHA MOXET HCIIOJIb30BaThCA, HAMPUMEp, TpexBaieHTHBbIH THTaH (Ti"), 1 B
5TOM Ciydae BOCCTAHOBWTENbHAS CMCTeMa Oyaer BepaGateiBaTh Ti'
oCpeaCcTBOM BoccTaHoBIeHHs Ti .

B mpomecce B KauecTBE OKHCIMTENS MOXET HCIIONB30BATLCA, HAIpPHMEp,
TpexBaientHoe xene3o (Fe™), m B 5ToM ciyuae cHcTeMa OKHCIEHHS Oyaer
BrIpabatsiBath Fe™ mocpencrBom okucinenus Fe™.

CneunanbHo OpeaHa3sHAYCHHbIC HIIH NOoATroTOBJICHHDLIC CHCTEMBI,
oﬁopynonalme H KOMIIOHCHTbI JJA  HCIIOJb30BaHHUSA B JIAa3¢pHBIX
o0oraTuTeIbHBIX ycTaHoBKaX

BBOJHOE 3AMEYAHHE

CyllecTBYIOIIHE -CUCTEMB! JIJI1 00OraTHTENbHBIX MPOLECCOB ¢ HCIOJIB30BAHHEM
J1a3epoB JIENATCSA Ha BE KaTerOpHH: Te€, B KOTOpBIX pabouell cpemoit sBISIOTCS
mapbl aTOMapHOIro ypaHa, M Te, B KOTOpHIX paboueil cpemoil SBIAIOTCS Mapsl
YpaHOBOro coeMHEeHHs. OOMMMH Ha3BaHMAMH JUIS TAKMX MPOLIECCOB SIBJISIIOTCS:
nmepBasi KaTeropus - JIa3epHOE pas3fieneHHe H30TOMOB II0 METOAY aToMapHBIX
napoB (AVLIS unu SILVA); BTopas KaTeropust - MOJIEKYISpHBIH MeTon
nasepHoro paszaeneHus uzoronoB (MLIS unu MOLIS) u xuMuveckas peaxius
IOCPEACTBOM HM30MpaTebHOW MO H3oTOnaM JazepHoil aktuBauuu (CRISLA).
Cucremsl, 060pyIOBaHHE U KOMIIOHEHTHI JJIsl YCTAHOBOK JIa3€PHOTO 0OOrameHus
BKJIIOYAIOT: a) YCTPOHCTBA /I MOJAYH MapOB METAIMYECKOro ypaHa (s
H30HpaTeTbHOH (POTOMOHHM3AIMH) WIHM YCTPOMCTBA [UIA OJa4H [IapOB YPAaHOBOIO
coeqMHeHuss (s doToaucCOMAalMM MM XMMHYECKOH  aKTHBAlUH);
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5.7.1.

5.7.2.

5.7.3.

b) ycTpoiicTBa s c6opa oborameHHOro U 06eJHEHHOT0 METAJUTHYECKOTO ypaHa
B Ka4yecTBe "NpojayKTa" 1 "XBOCTOB" B NEPBON KaTETOPUHU M YCTPOUCTBa MM cOopa
PA3/I0’KEHHBIX WM BBIIEAIUHX U3 PEaKUHH COCAMHEHUH B Ka4eCcTBe "MIPOAyKTa" U
HeoOpabOTaHHOTrO MaTepHaja B KadeCTBE "XBOCTOB" BO BTOpPOH KaTErOpHH;
c) pabouyue nasepHble CHCTEMbI [ H30OMpaTENBHOIO BO30OYXACHUS H30TOIOB
ypaHa-235; u d) obopynoBaHHe Jyisl IOATOTOBKHU [TOAAYU K KOHBEPCHH NPOAYKTA.
BcneacTBue CiOKHOCTH CIEKTPOCKONHM aTOMOB M COEIMHEHHH ypaHa MOXET
noTpeboBaTbCs HMCNONb30BaHHE MI000H M3 pAla HMEIOIMXCA J1a3epHBIX
TEXHOJIOTHH.

NOJACHHUTEJIBHOE 3AMEYAHUE

MHoOre Hu3 KOMIIOHEHTOB, IIEPEYHCIEHHBIX B 3TOM pasjese, BCTYNAOT B
HEMOCPEACTBEHHBIN KOHTAKT C IMapaMU METaJIIHYECKOr0 YpaHa WIH C XKHUIAKOCTHIO,
HJIM C TEXHOJIOIHYEeCKUM ra3zoM, cocrosM u3 UFg unu cmecu u3 UFg u apyrux
ra3oB. Bce MOBEpXHOCTH, KOTOPBIE BCTYNAKOT B KOHTAkT ¢ ypaHoM uiu UFs,
MOJIHOCTBIO H3TOTOBJIEHBl U3 KOPPO3UECTOMKHX MaTepHalloB HJIM 3alldLIEHbI
MOKPBITUEM M3 TakMX MarepuanoB. Jlnd mened pasznena, OTHOCSINErOCA K
KOMIIOHEHTaM 000pyIoBaHHs Ul JI1a3epHOr0 0O0OralieHHs, MaTepHalibl, CTOHKHE
K KOPPO3MH, BBI3BIBACMOH MapaMU MM  XKHUIKOCTAMH, COJEpKALUMU
METaJUIMYECKUH YpPaH WM YpaHOBBIE€ CIUIABbI, BKJIIOYAIOT MMOKPBITHIH OKCHIOM
UTTpHUsA rpaduT U TaHTa, M MaTepHallbl, CTOHKHE K KOppo3uH, Bbi3biBaeMoit UFs,
BKJIIOYAIOT MEJb, HEPIKABEIOWIYIO CTallb, AJIIOMHHHH, allOMUHHEBHIE CIUIABHI,
HUKENb WIM CIUIaBbl, comepxamue 60% Hukens v Oonee, u croitkue k UFg
MOJIHOCTBIO (pTOpHPOBaHHBIE YIIIEBOAOPOAHEIE IIOJIMMEPHI.

CucreMsbl BoInapuBanus ypana (AVLIS)

CrenuanbHO NpeJHa3HauYeHHBIE WM IMOATOTOBJIEHHBIC CHCTEMBI BBITApHBAHUS
ypaHa, KOTOpble COAEPKaT BHICOKOMOLUHBIE IOJIOCOBBIE MK pacTpPOBbIE
3JIEKTPOHHO-JIyYEBblEe MYIIKH C MMepeJaBaeMoil MOUIHOCThIO Ha MHINEHb Oolee
2,5 kB1/cMm.

CucreMsl j1s 00pabOTKH KUAKOMETAJLIMYeCKOTo ypaHa (AVLIS)

CreuranbHO NpeAHa3HaYeHHbIE WM MOATOTOBIEHHbIE CHCTEMbI M 00paboTKH
XKHAKOTO MeETajyla MU pAacIuIaBIEeHHOr0 YypaHa WM YPaHOBHIX CIUIABOB,
COCTOSILIME U3 TUIVIEH M OXJIaXAAOWEro 000py0BaHHUSA IS TUTIIEH.

MNOACHHUTEJIbHOE 3AMEUYAHUE

Turin M [IpyrHe KOMIOHEHTHI 3TOH CHCTEMBI, KOTOpPbIE BCTYNAIOT B KOHTAKT C
pacIUIaBICHHBIM  YpaHOM WM YPaHOBBIMH CIUIaBaMM, H3TOTOBJIEHBl U3
KOPPO3UECTOMKHMX M TEPMOCTOMKHX MAaTEPHaOB MJM 3ALUMINEHHBIX MOKPBITHEM
U3 TaKHX marepuanoB. IlpueMiieMble MaTepHanbl BKIIOYAIOT TaHTal, MOKPHITHIH
OKCHAOM  WUTTpUs  rpadur, rpaduT, TOKPHITHIK  OKHCIaMH  APYTHX
PEAKO3EMENBHBIX 3JIEMEHTOB UM HX CMECAMH.

Arperatel s cOopa "mpoaykra" m  "XBOCTOB' MeTaJJIMYECKOTO
ypana (AVLIS)

CrneunanbHO IpejHAa3HA4Y€HHblE HIJIM MOATOTOBJIEHHbIE arperaTsl s cOopa
"mpoaykTa" M "XBOCTOB" METAUIMYECKOT'O YpaHa B HIKOH WK TBepaoH hopme.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

MMOACHUTEJILHOE 3AMEYAHHUE

KoMIIOHEHTHI 3THX arperaToB H3roTOBJIEHBl U3 MATEPHANIOB, CTOMKHX K HarpeBy H
KOPPO3MH, BBI3HIBACMOH IapaMHM METAJUIMYECKOTO YpaHa WM JKHUIKOCTBIO, MIIH
3aIUILEHB] NOKPBITHEM M3 TAKUX MATEPHANIOB (TAKHX, KAK MOKPHITHIH OKCHIAOM
UTTpHs TPaUT UM TaHTal) U MOTYT BKIIIOYATh B ceOsi TpyOOIpOBObI, KIIanaHbl,
mTyuepa, "kenoba", BBOAbI, TEMIOOOMEHHUKH M KOJUIEKTOPHBIC TUIACTHHBI AJIS
MAarHMTHOI'O, 3JIEKTPOCTATHYECKOTO MIIM IPYTHX METOJOB pa3feNICHHs.

Koxyxu pazgenurensHoro moayns (AVLIS)

CrneuMansHO TpeJHA3HAYEHHBIE WIH [MOATOTOBJIEHHBLIE UHIHHIPUYECKHE HIIH
MpAMOYrOJbHbIE KaMepbl JUIS T[OMEIeHHs B HHX MCTOYHHKAa II1apoB
METAJUIHYECKOr0 ypaHa, 3JIeKTPOHHO-JIY4eBOH ITYIIKH H KOJUIEKTOPOB "TIpoJyKTa"
M "XBoCTOB"

HOACHUTEJIBHOE 3AMEUYAHUE

OTH KOXYXH HMMEIOT MHOXECTBO BXOJHBIX OTBEpCTHH JUii TMOJAYH
3NEKTPOIUTAHUS U BOJBI, OKHA JJIs JIa3€PHBIX MMyYKOB, COEJUHEHUH BaKyyMHBIX
HacOCOB, a TaKXe JUI JAHarHOCTHKH M KOHTpOJS KOHTPOJBHO-M3MEPHTENIbHBIX
npubopoB. OHH HMEIOT NPUCIIOCOOJECHHUS I OTKPBLITHS M 3aKPBHITHA, YTOOBI
obecneynTs 00CTyKHBaHUE BHYTPEHHUX KOMIIOHEHTOB.

Crepx3ByKoBbIe pacilIMpHuTeabHbIe conta (MLIS)

CneuvanbHO  MpeAHAa3HAUYEHHbIE WM TOJATOTOBJIEHHBIE  CBEPX3BYKOBbBIC
pacluMpHTeabHbIe corla s oxnaxaeHus cMeceit UFg u Hecymero rasa go 150°K
WM HHXKE U Koppo3uecToiikue K UFs.

KoJutexkTopsl npoaykra naTudgropucroro ypana (MLIS)

CneunanpHO MNpeJHa3HAYeHHbIE HJIM IMOATOTOBJICHHBIE KOJUIEKTOPHI TBEPIOIO
npoaykra natudropuctoro ypana (UFs), cocTosimue u3 GuibTpa, KOJJIEKTOPOB

YAApHOTO MM LUHKJIOHHOIO THUIA WJIM UX COYETAaHMH M KOPPO3MECTOHKHE K cpefe
UFs/UFs.

Komnpeccopsl UF6/Hecymero raza (MLIS)

CriennasnbHO TipeIHa3sHaYeHHbIE WK MOATOTOBJIEHHBIE KOMIIPECCOPH! sl CMeceH
UF¢ 1 Hecyuiero rasa ais AAMTeNsHoH akciutyaTauud B cpeae UFg. KoMmoneHTsl
3THX KOMIIPECCOPOB, KOTOpHIE BCTYNMAIOT B KOHTAKT C HECYWIHM Ta3oM,
M3TOTOBJIEHH M3 KOppo3uecToiikux k UFs MarepuanoB MM 3allMILEHBI
MOKPBITHEM U3 TAKUX MaTEpHaJIOB.

YwioTHuenuns spamatimuxca saaos (MLIS)

CneuuansHO  NpeJHAa3HAYEHHble MM MOATOTOBJIECHHBIE  YIJIOTHEHHS
BPALL[AOIIXCSl BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJAaYH U HAa CTOPOHE BBIXOJ1a
JUIsl YTUIOTHEHHMS Baja, COEOWHSIONIET0 POTOp KOMIIpeccopa C IMPHBOJHBIM
JBUrarejgeM, ¢ TeM 4ToObl o0ecrneyuTh HAAeKHYK  T[EepPMETHU3ALHMIO,
MpeaOTBPAIIAIOIIYIO BBIXO TEXHOJOTHYECKOrO ra3a WM HaTEKaHHE BO3AyXa HJIH
YIUIOTHSIOIIErO ra3a BO BHYTPEHHIOK KaMepy KOMIIpECCOpa, KOTopasi 3alojHEeHa
cMechio UFg 1 Hecyiero rasa.
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5.7.9.

5.7.10.

5.7.11.

Cucrtems! ¢propuposannsa (MLIS)

CrnenuabHO  NpeJHa3HauYeHHbie WIM  MOArOTOBJICHHBIE  CHCTEMBI  JJIA
¢dropuposanus UFs (B TBepaoM cocrostun) B UFg (Tas).

MOACHUTEJNIbHOE 3AMEYAHHE

OTH CUCTEMBI NpelHa3Ha4yeHb! g ¢ropupoBaHmus cobpanHoro nopomka UFs B
UF¢ B mensx nocnenyromero c6opa B KOHTeiHEpaX MPOAYKTa WIH IS MOJAYH B
ook MLIS nna pononuurtensHoro oboramenus. Ilpu mpumMeneHun ogHoro
noJaxoja peakuus (TopHpOBaHHUA MOXET ObITh 3aBepLICHA B Ipeaesiax CHCTEMBI
pa3zesieHUs. M30TOMOB, T/I€ MIET PEeakUHsd U HEMOCPENCTBEHHOE HM3BJICUCHHE U3
xomnekTopoB "mpoaykrta”. Ilpu mpumenenun npyroro noaxopa nopourok UFs
MOXET OBITh M3BJIEUEH/TIEpeMelieH U3 KOJUIEKTOPOB "NponyKTa" B MOIXOMAILHMH
peaxkTop (HampuMep, peakTOp C IIBCEBIOOXIKEHHBIM CJIOEM KaTajH-3aTopa,
reJIMKOMAAJIBHBIA pPEeakTop MM jkapoBad OamiHsi) B Lensx ¢TopupoBaHus. B
oboux cnydasx HCIONb3yeTcs 00OpyNOBaHHE Ui XpaHEHHsS U mepeHoca dhrTopa

(UM Opyrux npHeMieMbIXx GTOPHUPYIOIIMX peareHTOB) U Ui cOopa M IepeHoca
UFs.

Macc-cnexTpoMeTpbl/uctounnkn nonos UF; (MLIS)

CneumanbHO mpeJHa3HAYCHHbIE MM [OArOTOBICHHBIE MAarHUTHBIE  HIIM
KBaJIpYHOJIbHBIE MAacC-CIIEKTPOMETPHI, CIIOCOOHBIE IMPOH3BOAMTH IMPSIMOH OTOOP
npo6 noxaBaeMoi Maccel, "MpoAyKTa" WK "XBOCTOB" M3 ra3oBbix noTokoB UFg u
obnajaronye NOJHBIM HaOOPOM CIIEIYIOIIUX XapaKTePHCTHK:

l. yAenbHas pa3peliaromas clocobHOCTh N0 Macce cBhime 320;

2. COACPKaT HCTOYHHKH HOHOB, H3IOTOBJICHHBIC H3 HUXPOMA HJIH MOHCJISI HITH
3alIIHIICHHBIC TIOKPBITHEM H3 HUX, HJIM HUKEJIHPOBAHHBIC,

3. CoiepkaT HOHU3AIMOHHbBIE HCTOYHUKH ¢ GOMOapAMPOBKO#t ANEKTPOHAMY;
4. COJEPXKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U1 M30TOIHOIO aHAIK3a.
Cucremsl mogaun/cucTeMsl 0TBoAA "mpogykTa” u "xsocror" (MLIS)

CnenuanbHO MNpPEAHA3HAYEHHbIE WM IOATOTOBJIEHHBIE TEXHOJOTHYECKHE
CHCTeMBI HJIH 000pyoBaHHe Ui 000raTHTEIbHBIX YCTAHOBOK, U3TOTOBJIEHHBIE U3
Koppo3uecToHkux K UFs MaTepuanoB, My 3alIHIIEHHBIX MOKPLITHEM H3 TaKHX
MaTePHaAsIOB, BKIIOYaIOILHUE:

a) IUTAIOIIHE aBTOKJIABBI, I€YH WM CHCTEMBI, HCIOJB3yeMbIC IS IMOJAYH
UF¢ nns mpouecca oboraieHus;

b)  mecyOnumatopsl (MM  XOJOOHbIE JIOBYIUKM), HCIIOJNB3YyeMble IS
BhIBelleHUsl Harpetoro UFg u3 mpomecca oforaieHus Ui MoCaeyromero
nepeMelIcHUS;

C)  CTaHIHUHM OTBEPXKICHUA WM OXHKEHMSA, UCIIONB3YyeMBbIE IUIS BBIBEACHHUS
UFs u3 npouecca oboraieHus myreM cxatus U nepesosa UFg B KUAKYIO
WIH TBEPAYIO hopMmy;
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5.7.12.

5.7.13.

5.8.

d) cranmud "npoaykrta" MIM "XBOCTOB", HUCIONb3yeMble IS IEpeMEIICHHS
UFs B kOHTelHEPBI.

Cucrembt oraenenns UFg o Hecymero raza (MLIS)

CrenuanpHO IpeJHa3HAYEHHbIE WJIHM IOATOTOBJIEHHBIE TEXHOJOTMYECKHE
cucremsl s otaeneHus UFg oT Hecywero raza. Hecymuum razoM Moxer ObiTh
a30T, aproH MJIM JpyToi ras.

MNOSACHUTEJIBHOE 3AMEYAHUE
DTH CHCTEMBI MOTYT BKJIIOYATh TaKOE 0OOpYLOBaHKE, KaK:

a)  KpHOTCHHble TEMJIOOOMEHHHMKH MM  KPHOCENapaTophl, CIOCOOHbIE
co3aaBaTh TeMrepaTypsl -120°C unu MeHee, wiu

b)  ONOKHM KPHOTEHHOrO OXJIAXKIEHHS, CHOCOOHBIE CO3/1aBaTh TEMIIEPATYpPhl
-120°C unu meHee, K

c) xonoausle noBymku UFg, ciocobHble co3naBath Temneparyphl -20°C unu
MeHee.

JIazepubie cuctemsbt (AVLIS, MLIS u CRISLA)

Ha3€pm WIH J1a3€pHBIC CHCTEMbBI, CICHUAJIBHO [PCAHA3HAYCHHBIC HIIH
NOATOTOBJICHHBIC 1A pa3sACI€HUs U30TOIIOB YpaHa.

NOSACHUTEJIBHOE 3AMEYAHHUE

JTazepHas cuctema nporecca AVLIS o6BIMHO COCTOMT M3 JABYX J1a3epoB: Jasepa
Ha mapax MeJIHu U yazepa Ha Kpacutensx. Jlazepuas cucrema mns MLIS o6bryno
cocToUT u3 nazepa, pabotaromero Ha CO; HMIHM 3KCHMEpPHOro Jasepa H
MHOTOXO/IOBOH OIITHYECKOH fYeHKH C BpAMIAIOMMMHUCH 3epKalaMH Ha obeux
cTopoHax. Jns nasepoB MM Jla3epHBIX CHCTEM MpH 000HX mpoleccax Tpebdyercs
CT&6PU1H3&TOp CHCKTpOBOI‘/'I JacTOTbl AJIA pa6OTI>I B TCEUECHHE IHUTCIIBHBIX
NEepHOJIOB BPEMEHH.

CneunaibHo NpeaHa3HAYEeHHbIC HJIH DOAroTOBJICHHBIE CHCTEMBI,
oﬁopyuoaalme H KOMIIOHEHTBbI [JIfi MCHOJL30BAHHA Ha 000raTMTeJbHBIX
YCTAaHOBKAX C MJIAa3MCHHBIM pa3jielCHHEM

BBOJAHOE 3AMEYAHHUE

IIpu mporecce MuasMeHHOTo pa3fie/ieHHs IUIa3Ma, COCTOsSIIAs U3 HOHOB ypaHa,
MPOXOAMT 4Yepe3 3NEKTPUYECKOEe MOJE, HACTPOEHHOE Ha 4YacTOTy HOHHOTO
pe3oHaHca U®?, ¢ Tem uTOGBI OHH B [NEPBYI0 Ouepelpb MOIVIOLAIN SHEPTHIO H
YBENIMYMBAJICA JMAMETP HX HITONOPOOOpasHbIX opOHT. HMOHBEI ¢ MpOXOXKICHHEM
no OonpmieMy JAMAMETPy 3aXBaThIBAalOTCA 1Js 00pa3oBaHUs INPOAYKTA,
oboramenroro U’ Tlnasma, kotopas 06pa3oBaHa MOCPE/ICTBOM HOHH3ALHH
YPAHOBOTO [1apa, COJEPXKHTCA B BAKYyMHOH KaMepe C MAarHHTHBIM [OJIEM
BBICOKOH HANpPXKEHHOCTH, OOpa30BaHHBLIM C IOMOIIBID CBEPXIPOBOAAILETO
MarHuTa. OCHOBHBIE TEXHOJIOTHHECKHE CHCTEMBI MPOLECCAa BKIKOYAIOT CHCTEMY
TeHepalluy YPaHOBOH IJIa3Mbl, Pa3NENUTENbHBIH MOLY/Ib CO CBEPXIPOBOSIHM
MarHHTOM U CHCTEM H3BJICHEHHA MeTalula 1y c6opa "npoaykra" u "XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MHKpOBOJ’lHOBble HCTOYHMKH JHEPIruH H aHTCHHBbI

CrenuanbHo mNpenHa3HauYeHHblE WM  NOATOTOBJIEHHbIE  MHKPOBOJIHOBBHIE
UCTOUYHHKH OSHEPTMH M aHTEHHBl I TEHEpallMM MJIM YCKOPEHHs HOHOB U
obnajaomye ClIeAyIOIUMMH XapakTepucTHkaMu:  4actoTa Bbime 30ITu u
CpeAHsis BBIXOAHASA MOIIHOCTB AJIs FeHEepalH HOHOB onee 50 kBT.

CouieHou bl A1 BO30YKIeHNsI HOHOB

CnenupanbHo MpeJHa3HaYeHHbIE WM  [OATOTOBICHHBIE COJICHOMABI 1A
pPaZuoYacTOTHOrO BO30YXIeHHs HOHOB B jauana3zoHe yactoTr Oosnee 100 xI'm u
cnocoOHbIe paboTaTh IpH cpenHeii MomHocTu Oonee 40 kBT.

CucteMbl reHepauy ypaHoOBOH NJIa3Mbl

CrenpanpbHO TpeJHA3HAYEHHbIE WM TOATOTOBJICHHBIE CHCTEMBI TeHEpaliH
YPaHOBOM IJIa3Mbl, KOTOPbIE MOTYT COZEPXaTh BBICOKOMOIIHBIE TIOJIOCOBLIE HIIN
PacTpOBBbIE 3JIEKTPOHHO-TTyYEeBBIE MYIIKH C IE€peaBaeMOH MOIIHOCTBIO Ha
MHIUEHE Oomnee 2,5 kB1/cM.

CucteMbl 1719 00padoTKH KHAKOMETANJIHYECKOr0 YpaHa

CrenganbHO TpeJHa3HaYeHHbIe MM MOATOTOBIEHHBIE CHCTEMBI il 00paboTKH
KHJIKOTO MeTajljla JUIs pacIUIaBI€HHOTO YypaHa WJIH YPaHOBBIX CIUIABOB,
COCTOSILIIME U3 TUTJIER U OXJIaXKJaoWero 000py0BaHUs AJIsA THIJIEH.

IMTOACHUTEJIBHOE 3AMEYAHUE

Turnu u Opyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOPhIE BCTYMAKOT B KOHTAKT C
pacIUIaBJICHHbIM YPaHOM MM YPaHOBBIMH CIUIAaBaMH, M3TOTOBIEHBI M3
KOPpPO3HECTOHKHX U TEPMOCTOHKHX MaTepHaIOB MJIM 3alUMIICHBI OKPHITUEM M3
Takux MartepuanoB. IlpueMneMsle MaTepuanbl BKIIOYAOT TAHTAJ, MOKPBITHIN
OKCHAOM  HUTTpHUA  rpaduT, rpadur, TOKPBITBIH  OKUCIAMH  APYTHUX
peAKOo3eMelIbHBIX 3JIEMEHTOB MIIM UX CMECSMHU.

Arperatsl A1s cOopa "'nmpoaykra" u "'XBOCTOB" MeTaNIH4YE€CKOro ypasa

CneumanbHO NpeAHAa3HAa4YeHHblE WIJIM IIOATOTOBJIEHHBIE arperaTthl s cbopa
"mpoaykTa" M "XBOCTOB" [yl METAJUIMYECKOTO ypaHa B TBeploH dopme. ITH
arperatel Al cOOpa H3rOTOBIEHBI W3 MATEPHAIOB, CTOHKHX K HarpeBy H
KOPPO3HH, BBI3BIBAEMON MMapaMM METaJUIMYECKOTO YpaHa, TaKuX, Kak rpadwr,
IOKPBITBIH OKCHAOM HMTTPHs, UM TaHTall, UM 3aIIMIIEHbl MOKPBITHEM H3 TaKHX
MaTepHanoB.

KO?KyXlrl Pa3ieJIMTECJILHOro MoayJjas

L{nnnHApHYecKre KaMephl, CHELHAIBHO NpeIHA3HAYEHHBIE HJIH TIOrOTOBJICHHBIE
Ul HKCIIOJIB30BaHMsT Ha 0OOraTUTenbHBIX YCTAHOBKAX C  IUJIA3MEHHBIM
paszeneHueM, M TIOMEIIeHHs B HHX MCTOYHHKA YpPaHOBOH IUIa3MBI,
3HEPreTHYECKOTO COJIEHOMJA pajgMoO4acTOThl M KOJUIEKTOPOB "MpOAYKTa" W
"XxBOCTOB".
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5.9.

5.9.1.

INNOSAACHHUTEJIbHOE 3AMEYAHHE

OTH  KOXyXM HMMEIOT MHOXKECTBO BXOIHBIX OTBEPCTHHM IJIA  MOAA4H
3NEKTPOIHTAHUS, COCAHHEHUH AU(QY3HOHHBIX HACOCOB, a TaKke Jyid
JHArHOCTHKY ¥ KOHTPOJSL KOHTPONbHO-H3MEPUTENbHBIX MPHOOPOB. OHM UMEIOT
npHcnoco6neHus I OTKPBITHS U 3aKpBITHS, 4ToOBl 0GecneduTs 00CIy)KHBaHHE
BHYTPEHHHX KOMIIOHEHTOB U H3rOTOBJIEHBI U3 COOTBETCTBYIOIIMX HEMarHHTHBIX
MaTepUasioB, TAKUX, KaK HePXKaBeIOUIas CTallb.

CnenuajbHo NpeaAHazHaAauYCHHbIC HJIH NOATOTOBJICHHbIC CHCTEMBI,
oﬁopynonanﬂe H KOMIOHCHTHI JAJf HCHOJb30BAaHHA Ha YCTAaHOBKAaX
3NCKTPOMArHUTHOT O oGorameHns.

BBOJHOE 3AMEYAHHE

[Ipu 31eKTpOMarHMTHOM NpoLlecCce MOHBI METAJUIMYECKOrO YypaHa, IOoIydeHHbIE
MOCPEJCTBOM HOHM3ALMH MUTAlOIero martepuana u3 coned (oosluno UCly),
YCKOPSIIOTCS UM INPOXOJAAT uepe3 MarHHUTHOE MoJie, KOTOpoe 3acTaBiseT HOHBI
Pa3NHYHBIX M3OTOMOB [POXOINHMThH IO PA3IUYHLIM HarpasieHHsM. OCHOBHBIMH
KOMITOHEHTaMH  3JIEKTPOMArHUTHOTO  H30TOMHOrO  CemapaTopa  SABISIOTCS:
MarHMTHOe ToOJe JUId OTKIOHEHMH/pa3feNeHus HM30TONOB MOHHOTrO MydKa,
HUCTOYHHKAa MOHOB C €ro CHCTEMON YCKOpEHHS, U CHCTeMbl cOopa OTIeNIeHHBIX
MOHOB. BcmomorarenbHble CHCTEMBI JUIS 3TOTO MpOIlecca BK/IIOYAIOT CHCTEMY
CHAaOXXeHHS MarHUTHOH 9SHepruei, CHCTeMbl BBICOKOBOJBTHOIO ITHTaHHA
HUCTOYHHKA HMOHOB, BaKYYMHYIO CHCTEMY H OOIIMpHbIE CHCTEMbl XHMHYECKOH
00pabOTKM AN  BOCCTAQHOBJIEHHS MPOAYKTa M  OYHUCTKU/pereHepanuu
KOMIIOHEHTOB.

DNeKTPOMATHHTHbIE CeNapaToOpbl M30TOMOB

3HCKTpOMaI‘HPITHBIC cemnmapaTopsl H30TONOB, CNICUHAJIBHO NPCAHA3HAYCHHEIC HIIH
I[IOATOTOBJIEHHBIC JId pasgcICHHA H30TOIIOB YpaHa, H O60py}10BaHHe H
KOMITIOHCHTH! 4JIA 3TOr0, BKJIKOYas:

a) HcTOuHMKH HOHOB

CreunanbHO NpeQHa3HAYEHHbIE WJIM MOJArOTOBJIECHHbIE OTAEIBbHbIE HIIH
MHOTOYHCIIEHHBIE HUCTOYHHMKH HOHOB YypaHa, COCTOSAIUME M3 HCTOYHHKA
nmapa, HOHH3aTopa M  YCKOpUTENs  Mydka, M3rOTOBJIICHHBIE  H3
COOTBETCTBYIOIIMX MaTEpHaNoB, TakUX, Kak rpadHT, Hep:KaBewmas CTajib
HJIH Menpb, ¥ CIIOCOOHBIX obecneunBaTh o0WMH TOk B mydke HOHOB 50 MA
unu 6onee.

b)  Konnexropst HOHOB

KOJIJICKTOpHI:Ie I1aCTUHBI, HMCIOINHE [OBC HIIH foonee WEIH H rnasa,
CICUHAJIBHO MPEAHAZHAYCHHBIC HJIM NOATOTOBJICHHBIC IOJIA c6opa IIYYKOB
HOHOB 060FaIlICHHOFO H O6CHHCHHOFO YpaHa ¥ H3rOTOBJICHHBIC U3

COOTBETCTBYIOIIHUX MATEPUATIOB, TaKHX, Kak rpa(bm HJIH
HEPKABCIOAA CTaAJIb.
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5.9.2.

5.9.3.

¢)  BakyyMHbIe KOXyXu

CreuranbHO NMpeIHa3HAUYCHHBIE HIH NOATOTOBICHHBIE BAKYYMHBIE KOKYXH
JUI  JJIEKTPOMAarHUTHBIX  CEMapaTOpOB  ypaHa, M3TOTOBJIEHHBIE U3
COOTBETCTBYIOILMX HEMAarHUTHBIX MAaTEpHaNIOB, TAKHX, KAaK HEpPXKaBEHOILas
CTallb, M NIpeXHa3HaueHHbIE /Ui paboThl IpH Aannenuu 0,1 a win Huxe.

I[NOSICHHUTEJIbHOE 3AMEYAHHUE

OTH KOXYXHM CIielMallbHO IpeAHa3Ha4yeHbl Mji I[OMELIEHHs B HHX
HCTOYHHKOB HOHOB, KOJUIEKTOPHBIX IUIACTHH M  BOJOOXJIAXAAeMbIX
BKIAbUIEH M HMEIOT NPUCIOCODIEHHS IS COEAUHEHMM TuDDY3HOHHBIX
HACOCOB W IIPUCIIOCOOJIEHHS JUIS OTKpPHITHA M 3aKphITHA B IEJIX
U3BJICUEHHS K 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarHuTHbIE NOJIOCHbIE HAKOHEYHUKH

CrenmnansHO mnpenHa3sHaueHHblE MJIM  IIOATOTOBIEHHBIE MArHHUTHBIE
NIOJIIOCHbIE HAKOHEYHHKH, UMEIOIHE AxaMeTp Oosee 2 M, HCIOIb3yeMbIe
Uis obecrieyeHus NMOCTOSHHOIO MAarHUTHOTO IOJIA B 3JIEKTPOMAarHUTHOM
cemapaTope HM30TONOB M JUId IIEPEHOCA MATrHHTHOTO TMOJSA MEXIY
PACIONIOAKEHHBIMH PSAIOM CENapaToOpaMHu.

BbiCOKORBOABTHBIC HCTOUHUKHM NMHTAHHUA

CnenumanbHO  NpelHa3HAaYeHHblE MM  IIOATOTOBJEHHbIE  BbICOKOBOJIbHBIE
UCTOYHHMKH ITHTaHHS Ui HCTOYHHMKOB MOHOB, OOJajarolliue ITOJHBIM HabopoM
CIEQYIOIUMX XapaKTepHUCTMK:  MOTIYT paboTaTb B HENPEPHIBHOM pEXHUME,
BbIxoaHOE HanpsoxkeHHe 20 000 B unm 6onee, BeixoaHoH Tok 1 A mnu 6onee u
crabunmu3anus HalpsbkeHus meHee 0,01% B TeueHue § yacos.

HCcTOYHUKH NHTAHUA 3JICKTPOMATrHHTOB

CrnenyanbHO MpenHa3HAaYE€HHbIE MJIM [OJTOTOBJIEHHBIE MOILHBIE MCTOYHHKH
INUTAHUA IOCTOSHHOTO TOKa JUIS JJEKTPOMAarHMTOB, 00JIaJaIOIIHE IOJIHBIM
HabopoM CIeAyIOHMX XapaKTEPUCTHK: BBIXOJHOM TOK B HENPEPHIBHOM pEXUME
500 A unu 6onee npu HanpsoxkeHun 100 B unu 6onee, npu crabuin3alnuy 1Mo TOKy
WM HanpsbkeHuio meHee 0,01% B Teuenue 8 4acosB.

YeraHoBku 109 IIPpOH3BOACTBA THKeJI0H BOIbI, ueﬁrepnﬂ H }IeﬁTepHeBle
coeluHeHn i H oﬁopyuonalme, CIICHHAJILHO MpeJHAZHAYMCHHOC HJIH
NOATOTOBJICHHOC IJIA 3TOI0

BBOJIHOE 3AMEYAHHE

Tsxenyro BoLy MOXHO NIPOU3BOIAMTH, UCIIOJNB3Ys pa3iMyHble npouecchl. OmHako
KOMMEpPYECKM BBITOJHBIMH SBJIAIOTCS JBa IIpoliecca: MpOIecC H30TOMHOIO
obmeHa BoAbl M cepoBomopona (mpouecc GS) M mpouecc U30TONMHOro obMmeHa
aMMHaKa M BOAOpPOJA.

[Ipouecc GS ocHoBan Ha OoOMeHe BOJOpONAa H AeHTEpUs MeXAYy BOAOH H
CEpOBOJIOPOIOM B CHUCTEME KOJIOHH, KOTOpbIE JKCIUTyaTUPYIOTCA C XOJIOAHOMH
BEpPXHEH CEKLMEN U ropsuel HHKHEH cekieil. Boaa TeyeT BHM3 O KOJIOHHAM, B
TO BpeMs KaK CepOBOJOPOIHBIN Ia3 LUPKYJIHPYET OT JIHA K BEpIIMHE KOJIOHH.
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JUis cogelcTBIA CMEIIMBAHHIO Ta3a H BOJIbI UCIIOJIB3YETCS PS/L AbIPYATHIX JIOTKOB.
He#tepuii nepemernaercst B BoAy IPHM HHU3KHX TEMIlEpaTypax U B CEPOBOIOPON
IpU BBICOKHUX TemmepaTypax. OOoramieHHble peiitepueM ra3 HIM BojJa
YOAIAIOTCA U3 KOJIOHH IIEPBOM CTYTICHH Ha CTHIKE TOPSYMX U XOJOJHBIX CEKIHH, H
MIPOLIECC MOBTOPSETCS B KOJIOHHAX cieayouied crymeHu. [IpoaykT mocnenHeit
da3pl - Boma, oborameHHas nOedtepuem g0 30%, HampaBnseTcs B
JUCTHIUIIUMOHHYIO YCTaHOBKY JUIA NPOH3BOACTBA PEAKTOPHO-YUCTOH TSKEIOH
BOJIbI, T.€. 99,75% okucu peiitepusi.

B nmpouecce obmMeHa Mex 1y aMMHAKOM H BOJIOPOJOM MOXHO U3BJIEKaTh AeHTeprit
U3 CHHTE3-ra3a IMOCPEICTBOM KOHTaKTa C >KUIKUM aMMHAKOM B MPHCYTCTBHH
katanusatopa. CuHHTe3-ra3 nojaercsi B OOMEHHBIE KOJIOHHBI M 3aTeM B
aMMHAYHBI KOHBEpTEp. BHYTpH KOJIOHH ra3 MOJHUMAETCs OT JHA K BEpIUHHE, B
TO BpeMs KaK >XMJKHMH aMMHaK Te4eT OT BEpLIMHBI KO AHy. Jle#iTepuil B CHHTE3-
rase JIMIIaeTCs BOJOpPOJAa M KOHLEHTPUpPYETCsl B aMMHake. AMMHAK MOCTYIIaeT
3aTéM B YCTaHOBKY AJIsl KpPEKMHra aMMMaKa Ha IHE KOJIOHHBI, TOTJa KaK ra3s
cobupaeTcs B aMMHayHOM KOHBepTepe Ha BepluuHe. Ha nocnenyromux cryneHsx
IPOUCXOJUT JaNbHeHIee oforaleHue, H MyTeM OKOHYATENbHON JAHCTHIUBILIMU
IPOM3BOAUTCS PEAaKTOPHO-YMCTas TspKenas Boxa. Ilozmaya cCHHTE3-rasa MOXET
ObITH OO€ecrieyeHa aMMHaYHOH YCTaHOBKOM, KOTOpast B CBOKO O4epeib MOXKET ObITh
COOpY)K€Ha BMECT€ C YCTaHOBKOHM Ul MPOM3BOACTBA TSDKEIOH BOJABI IIyTEM
M30TOMHOro oOMeHa aMMHaka U BoJopoja. B mpouecce aMMHadyHO-BOJAOPOAHOTO
oOMEHa B KayeCTBE HCTOYHHUKA HUCXOJHOrO JeHTepus MOXKET TakKke
HCII0J1b30BaThCst 0OBIYHAS BOJA.

MHorue npeaMersl KIIOYEBOro 000pyIOBaHUS s YCTaHOBOK IO IPOU3BOJCTBY
TSOKENOH BOMABI, HCIHOJNB3YIOIWHMX npouecchl GS HMIM aMMHUaYyHO-BOJOPOJHOIO
0OMEHa, IIHPOKO PaCIpOCTpaHEHbl B HEKOTOPHIX OTpacisXx HedhTeXUMHUYECKOH
MIPOMBIIIJIEHHOCTH. OcobeHHO 3TO0 Kacaercsi HeOOJNBIIUX  YCTaHOBOK,
ucnonb3yrouux mpouece GS.  OnpHako HeMHOrHe mNpeaMeThl 000pyNOBaHHUS
SIBJSIFOTCSL CTaHapTHeIMH. [Ilpouecchl GS ¥ aMMHauyHO-BOZOPOJHOro oOMeEHa
TpeOyI0T 06pabOTKH GOJBIIUX KOJIHYECTB BOCIUIAMEHIOLIUXCS, KOPPO3IHOHHBIX H
TOKCHYHBIX JKHAKOCTeH NpH MOBBILIEHHOM JaBjieHUH. COOTBETCTBEHHO IMpH
pa3paboTKe CTaHAAPTOB IO MPOEKTUPOBAHHIO M IKCIJIyaTallMH JUISI YCTAHOBOK M
000pyIOBaHUs, HUCIONb3YIOLIKHX 3TH MPOLECCHl, CIEAyeT YOeNATh Ooblioe
BHHMaHUE MOoaAOOpYy MaTEpUalioB M MX XapaKTePUCTHKaM C TeM, YTOOBI
00ecreYnTh JIHUTENbHBIA CPOK CNYXObI IPH COXpaHEHHUH BBICOKOH Ge30MmacHOCTH
u HagexHoctH. Ompenenenue maciTaboB oOycnoBIMBaeTCA IiIaBHbIM 0Opa3oM
COODpaXXEHUAMM . IKOHOMHKH M HeoOxomumocTH. Takum o6pasom, Oonbluas
YacTh MPEeAMETOB 000PYIOBaHHS H3TOTOBJISAETCS B COOTBETCTBHH C TPEOOBaHUSIMH
3aKa3yHuKa.

HakoHel, cneayer OTMETHTb, YTO Kak B mpouecce GS, Ttak M B mpouecce
aMMHAYHO-BOJAOPOAHOr0 oOOMEHa, mpeaMeTbl 00OpYyNOBaHHA, KOTOpbie 10
OTHENLHOCTH HE IPEJHA3HAYEHBl WIM [OArOTOBAEHBl CHEUHANBHO I
[IPOU3BOACTBA TSDKEJIOH BOABI, MOTYT COOMpaThCs B CHUCTEMBl, CIIEL{HALHO
pefHa3HAYeHHblE WM MOJArOTOBJIEHHBIE [JIsi NPOM3BOACTBA TSHKENOH BOJBIL.
[MpuMepamMu TakMX CHCTEM, NpPUMEHsEMbIX B OOOMX IMpoleccax, SBISAIOTCA
CHUCTEMA KATAIMTHYECKOrO KpEKHHra, Hcrolib3yeMas B Ipoliecce oOMeHa
aMMHaka ¥ BOJIOPOJa, U AUCTUIUIALMOHHBIE CHCTEMBI, HCIIOJIb3yEMBIE B MIPOLIECCE
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6.1.

6.2.

6.3.

6.4.

OKOHYATEJNIbHOW KOHIIEHTpAllMM TSDKENOH BOJBI, AOBOASLIEH €€ A0 YpOBHA
PEaKTOPHO-YHCTOH.

IMpenmersl  00OpYyHOBaHHA, KOTOpbIE CIELHAIBHO TMpeaHa3sHAa4YeHbl MM
IOATOTOBJICHH IS IIPOU3BOJCTBA TSDKEIOH BOABI MyTEM HCIIONB30OBAHUA JTHOO
npoliecca oOMeHa BOABL M cepoBOJOpoAa, N0 mpouecca oOMeHa amMMHaka M
BOJIOpOJa, BKJIIOYAIOT:

Bopo-cepoBoaopoaHbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, HM3rOTaBIMBAaEMble H3 MENKO3EPHUCTOH YIJIEPOMUCTOM
cranu (Hanpumep, ASTM AS516), muamerpom ot 6Mm (20 dyroB) mo 9 M
(30 dyroB), kKOTOpHIE MOTYT 3KCILUIyaTHpOBAThCA IPH MAABJIECHHUH CBBIILE HIIH
paBHoM 2 MIla (300 byHT/KB. I0WM) H UMEIOT KOPPO3UOHHBIM NOMYyCK B 6 MM
wiH Gosbile, CrelHaibHO peAHa3HaYeHbl WIK OATOTOBIIEHB! ISl POM3BOICTBA
TSDKENION BOABI MyTEM HCIIOJIb30BaHHMs Mpoliecca H30TOMHOrO OOMeHa BOABI U
CepoBOAOPOA.

['a30QyBKH M KOMIIpECCOPbI

OnHoctynenuarsle, MmanoHanopHbele (T.e. 0,2 MIla umu 30 ¢byHT/KB. HKO¥M)
HEeHTPOOEeXKHbIE  Ta30QyBKH HIM  KOMIIPECCOpH IS LMPKYJISLUHU
CepoBOJIOPOJHOTO Tra3a (T.e. rasa, coaepxamero 6onee 70% H,S), cneunanbHo
npeJHa3HaYeHHble HJIH IOATOTOBJIEHHBIE ISl TPOH3BOACTBA TSXKEJIOH BOIBI
NyTEM HCIIOJB30BaHMs npolecca oOMeHa BOJbl U CEpOBOJOPOAA. IJTH ra3oiyBKH
HJIA KOMIIPECCOPbl MMEIOT MPOU3BOJUTENIBHOCTD, NPEBBIHAIOUIYI0 HIHA PaBHYIO
56 m’/c. (120 000 SCFM) npH 3KCIUTyaTalyH N0 JABIECHHEM, IPEBBILAIOLIAM
uiu paBHbIM 1,8 MIla (260 ¢yHT/KB. q10iiM) Ha BXOJlE, H CHabOxEeHBI CaTbHUKAMH,
yCTOHYHBBIMH K Bo3aeicTBuIO H,S.

AMMHAYHO-BOIOPOAHbIE 0OMEHHbIE KOJOHHBI

AMMHaYHO-BOJOPOAHbIE OOMEHHBIE KOJIOHHBI BBICOTOH Oonee unu paBHOM 35 M
(114,3 dyroB) nuamerpom ot 1,5 M (4,9 dyroB) no 2,5 M (8,2 dpyrToB), KoTOpHIE
MOTYT JKCIUIyaTHUpOBaTbCs [IOJ JaBjleHHeM, IpesblaromiuM 15 Mlla
(2225 pynT1/KB. [M10MM), ClieLManbHO INpEAHA3HAYEHHBIE WJIH IOATOTOBJICHHBIE
Ul NIPOM3BOJACTBA TSDKENOM BOABI NMyTEM MCIIONB30BaHMA Inpouecca oOMeHa
aMMHaKka ¥ BOAOPOLA. OJTH KOJIOHHBI HMEIOT TaKXkKe N0 MEHbIIEH Mepe OAHO
OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKE JHAMETPA, UYTO U LUIHHAPHYECKas
YacTh, YEpe3 KOTOPYIO MOTYT BCTAaBJIATHCS HJIM BBIHUMATbCS BHYTPEHHHUE YaCTH
KOJIOHHBL.

BHyTpemme YacCTH KOJIOHHBI U CTYIICHYATBIC HACOCHI

BHyTpeHHME UYacTH KOJOHHBI M  CTyNleHYaThle HAacoOChl, CNEHAIbHO
NpelHa3HAaYeHHblE MJIH IMOATOTOBJIEHHbIE J[JI KOJOHH IS [POH3BOJACTBA
TSDKEJIOH BOABI MyTEM HCIOJB30BAHHA Mpolecca aMMHAYHO-BOIOPOJHOTO
obMeHa. BHyTpeHHMe YacTH KOJIOHHBI BKJIIOYAKOT CIIEIUAILHO NpeAHa3HauYeHHbIe
KOHTAaKTOPBl MEXJy CTYIIEHSMH, COACHUCTBYIOIIME TECHOMY KOHTAKTy rasa H
xuakocTH. CTynmeHYaThle HacoChl BKIIIOYAIOT CHEHMATIbHO MpeaHasHaYeHHbIE
NOrpyXaeMble B IKHIKOCTb HACOCBI IS IMUPKYJISLHH JKHAKOTO aMMHaka B
npezenax o6beMa KOHTaKTOPOB, HAXOASUIMXCS BHYTPH CTYHEHEH KOJIOHH.
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6.5.

6.6.

6.7.

YcTranoeky 1Jn KpeKMHIa aMMHaKa

YCTaHOBKM JUIL KpPEKHHra aMMHaKa, O3KCIUTyaTHpyeMble TOJ JaBJECHHEM,
NpeBBILAOMM Hau  paBHBIM 3 MIla (450 dyn1/kB. mIO¥iM), cCrnenManbHO
NpefHa3HAYE€HHbIE WM IOATOTOBJIEHHBIE JUIA IPOU3BOJCTBA TSDKENOH BOIBI
yTEM HCIONB30BAHHS MPOLEcca H30TOMHOro 0OMeHa aMMHaKa M BOIOPOJa.

HndpaxpacHble aHATH3aTOPHI NOTJIOIEHHA

WndpaxpacHsle aHanu3aTophl MOTNOULIEHHS, CHOCOOHBIE OCYLIECTBIATH AHANH3
COOTHOIUEHHS MEXIY BOJOPOJOM U JeHTepHeM B peallbHOM Maciitabe BpEeMEHH,
KOT/1a KOHLIEHTPALUH ieHTepHs paBHB! WM npeBbIaoT 90%.

KaraguTuyeckue neuH

Katanutnyeckue neuyn mis mepepaboTKH 0OOTralleHHOro JEHTEpUEBOro rasa B
TSDKEJIYIO BOJY, CHEUHal]bHO MpeIHAa3HAUYCHHbIE WJIM IMOATOTOBJEHHBIE s
TIPOM3BOJACTBA TSDKEJOH BOJBI MYTEM HMCIOIB30BaHKUSA MpoOIEcca H30TOIHOrO
o0MeHa aMMHaKa 1 BOIOpOJa.

YeraHoBKH N1 KOHBEPCHM YypaHa M ofopyaoBaHHMe, CHENHAJBLHO
npeaHasHaYeHHoe MK MOATOTOBJICHHOE JUIS 3TOT0

BBOJHOE 3AMEYAHUE

B ycTaHOBKax M cHUCTeMax Ul KOHBEPCHH ypaHa MOXET OCYLIECTBJIATHCA OJHO
HJIK HECKOJILKO MPEBpallleHHi U3 OIHOr0 XHMHYECKOro H30TOMa ypaHa B APYIoOH,
BKJIFOYAsl: KOHBEPCHIO KOHIICHTPATOB ypaHoBoit pyasl B UOs, konsepcuto UO; B
UO,, xouBepcuio okuced ypana B UF, wmu UFg, xonBepcuio UF; B UF,
xoHBepcuio UFs B UF,, konsepcuto UF; B MeTaMyeckuid ypaH M KOHBEDPCHIO
¢ropunoB ypada B UQO,. MHOrHe KIIO4YeBble KOMIIOHEHTH 00OPYIOBaHUS
YCTAHOBOK JJIi KOHBEPCHH YypaHa XapaKTepHBI JUIsi HEKOTOPBIX CEKTOpPOB
XMMHYECKON  0oOpabaThiBaloiiell  MPOMBIINIEHHOCTH. Hanmpumep, BHABI
000pyIOBaHHsA, HCIONB3YeMOTO B 3THX Mpolieccax, MOTYT BKIIOYaTb: HEYH,
KapyCEJIbHBIE II€YH, PEAKTOpPbl C MCEBJIOOKHMKEHHBIM CJIOEM KaTalH3aropa,
AapoBble pEaKTOpHBIE OAalllHH, >XHUAKOCTHBbIE UEHTPUDYTH, AUCTUIUIALHUOHHEIE
KONOHHBI M MHUAKOCTHO-)XHIKOCTHBIE 3KCTPaKIHOHHbIE KOJIOHHBL. OaHAKO He
MHOTHE KOMIIOHEHTH! 00OpYJOBaHUS UMEIOTCA B "TOTOBOM BUJE"; OONBLIIMHCTBO
M3 HUX JOJDKHBI OBITh MMOJATOTOBJEHBI COMIACHO TPEOOBAHUAM M CrielHDUKALUAM
3aka3yuka. B HekoTopprlx cnydasx TpeOyeTcsi y4YUThIBaTh CIIELUAIbHBIE
NIPOEKTHbIE H KOHCTPYKTOPCKHE OCOOEHHOCTH MJs 3allUTBl OT arpecCHBHBIX
CBOMCTB HEKOTOPBIX K3 0OpabaThiBaeMbix xumuueckux BemiectB (HF, Fy, CIF; u
¢bropunsl ypana). HakoHen, criegyeTr OTMETHTb, YTO BO BCEX Ipoleccax
KOHBEPCHH ypaHa KOMIIOHEHThI 000pyJOBaHUS, KOTOPHIE OTAENIBHO CIIELHAIBLHO
HE INpenHa3sHauYeHbl WM IOATOTOBJIEHBI AN KOHBEPCHH YpaHa, MOTYT OBITh
00BENMHEHBl B CHCTEMBI, KOTOphlE CHEIHAIBHO I[peAHA3HA4YECHbl UIIH
HNOJTrOTOBJIEHB] AN UCHOJIL30BaHUS B [IEJIX KOHBEPCUH ypaHa.
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7.1.

7.2.

7.3.

74.

7.5.

ChneiiuanbHO mNpeIHA3HAYEHHbIE HIM MOAFOTOBJIEHHBIE CHCTEMBI [
KOHBEpPCUM KOHLEHTPATOB YpaHoBoii pyanl B UQO;

HOSACHUTEJIBHOE 3AMEYAHHUE

KoHBepcus KOHHEHTpaTOB ypaHoOBOH pyAbl B UO3; MOXET OCYIIECTBIATHCA
CHayajia IMOCPEACTBOM pPAacTBOPEHHS pydbl B a30THOH KHUCJIOTE U IKCTPAKIMH
OYHILIEHHOr'0 reKCarupara ypaHUIOHHUTPATa C MOMOIIBIO TAKOTO paCTBOPHTENA,
Kak TpuGyTHn docdar. 3aTeMm rexcaruapar ypaHHIAMHHTpaTa npeobpa3syercs B
UO; 160 mocpeacTBOM KOHIEHTPAMH M ACHHUTpALUUH, JHOO MOCPEeACTBOM
HeHTpanu3aluuy ra3000pa3HbIM aMMHaKOM I TOJIy4YeHHs JHypaHaTa aMMOHHSA C
nocnegywomeit puibTpaurei, CymKkon 1 KaJIbIHHHPOBaHHUEM.

CnennanbHO mNpeAHA3HAYeHHBbIE WM TMOATOTOBJIEHHbIE CHUCTEMbI s
xoupepcuu UQO; B UK

HOACHUTEJIBHOE 3AMEYAHHE

KouBepcus UO; B UFg MOXET OCYIUECTBIATHCS  HEMOCPENCTBEHHO
dTopupoBanueM. [l npouecca TpebyeTcs HCTOYHUK razoobpa3Horo ¢propa HiIx
Tpex$hTOPHCTOrO XJI0pa.

CnenyanbHO mnpeAHA3HaAYeHHBbIE WM TMNOArOTOBJIEHHBIE CHCTeMbl [AJs
kouBepcuu UQO; B UO,

MOSACHUTEJIBHOE 3AMEYAHHE

Konsepcus UO; B UO; MOeT OCYIIECTBIATHCA [MOCPEICTBOM BOCCTAHOBJICHHS
UO3 ra3zoo6pa3HbIM KPEKHHI-aMMHAKOM HJIH BOJOPOJIOM.

CnennajibHO mNpeAHA3HAYEHHBIE WJIH TMNOArOTOBJIEHHBbIE CHCTEMbl JIsl
kouBepcuu UO; B UF,

TMMOSACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UO, B UF4 Moxer ocymecTBisaTbCs nocpeacTtsoM peakiuu UO; ¢
razoo6pasHbIM GropucThiM BogopoaoM (HF) npu temnepatype 300-500°C.

CneunanbHO mNpeJHA3HAYeHHbIe HJIH MNOATOTOBJIEHHBIE CHCTEMBI IJIft
ronsepcun UF, B UF,

TMMOACHUTEJIBHOE 3AMEYAHHUE

Konsepcus UF4 B UFs ocymuecTBisieTcs noCpeACTBOM 3K30TEPMUYECKOH peakiuu
¢ ¢ropoM B peakTopHOi OamHe. UFs KOHOCHCHpYETCS M3 TOpSYUX JIETYYHX
ra3oB IIOCPEACTBOM IIPONyCKAHHs IOTOKAa ra3a dYepe3 XOJOAHYIO JIOBYIUKY,
oxnaxnaeHnyw no -10°C. [ns npouecca TpeOyeTcs HCTOYHHMK ra3o00pa3HOro
dTopa.

35



7.6.

7.7.

7.8.

CoennanbHO NpeJHA3HAYEHHbIE MM TOArOTOBJIEHHBIE CHCTEMBI I
xonsepcun UFy B MeTaniuuecknii ypau

MOACHUTEJIbBHOE 3AMEYAHUE

Kousepcus UF4 B Meramnuueckuil ypaH OCYILECTBIAETCA IOCPEICTBOM €ro
BOCCTAHOBJIEHHS MarHHeM (KpYyIIHbIE NMApTHH) WK KaJbHueM (Malible MapTHH).

Peakims ocyillecTBisiercss npu TeMmmepaTypaX Bbillie TOYKH MJIABJEHHA YpaHa
(1130°C).

CnenHanbHO TNpeJHA3HAYeHHbIe HJIM NOATOTOBJEHHbIE CHCTEMBbl JIA
kouBepcuu UFg B UO;

MOACHHUTEJIBHOE 3AMEYAHUE

Konsepcus UFgs B UO; MOXeT OCYIIECTBNATECA NOCPEACTBOM OOHOTO M3 Tpex
npoueccoB. B mepsoM mnpouecce UFg BoccTaHaBNUBaeTCs H THAPOJM3YETCS B
UO; ¢ wucnonb3oBaHueM Bojxopora W mnapa. Bo Bropom mnpouecce UFs
TUJPONM3YETCA pacTBOPEHHEM B BOJE, [UISl OCaXACHHS IUypaHATa aMMOHHs
nobapnsercs aMMHak, a JuypaHaT BocctaHaBiauaercs B UO; BOZOpoAOM mpH
temreparype 820°C. Tlpu Tperbem mpouecce rasoobpasusie UFs, CO, u NH;
CMEWIMBAOTCA B BOJE, OCaXAas ypaHunkapOOHAT aMMOHHUA. YpaHHIKapOoHAT
aMMOHHS CMEILMBAETCS C ApOM U BOAOPOAOM IpHu TeMnepatype 500-600°C s
npousBoactsa UO,.

Konsepcust UF¢ B UO; 4acTO OCYNIECTBAAETCS Ha NEPBOH CTYIIEHM YCTAaHOBKH IO
H3TOTOBJIEHUIO TOILIIMBA.

CroeunnanbHO NpeJHa3HAYeHHbIE MM IOITOTOBJEHHbIE CHCTEMBI JJf
xouBepcun UF¢ B UF,

INOACHUTEJIBHOE 3AMEUYAHUE

Kousepcus UF¢ B UF; ocyillecTBaseTcss IOCPEACTBOM BOCCTAHOBIEHHS
BOJOPOOM.
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