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JOMNOJIHUTEJBHBINA MPOTOKOJI K COTJIAIIEHUIO MEXY
IIPABHMTEJIBCTBOM AIIOHHUHU 1 MEXIYHAPOJIHBIM
ATEHTCTBOM 10 ATOMHO#M SHEPTY BO UCIIOJTHEHUE
IITYHKTOB 1 41 4 CTATBH 111 IOI'OBOPA O
HEPACIIPOCTPAHEHHA AJAEPHOI'O OPYXKHA

1.  Teker' JononaurensHOro mpotrokona Kk CornamieHHIO o rapaH'mxxz, 3aKIIOYeHHOMY

MEXIy MTPaBUTENbCTBOM SMOHMH H MeXIyHapoIHBIM areHTCTBOM MO aTOMHOH 3HEPTrHH BO
HcronHeHue MyHKTOB 1 U 4 ctateu Il JloroBopa 0 HepacCpOCTPaHEHUH SIEPHOTO OPYXKHA
(IHAO), BOCIpOM3BOAHUTCS B  HACTOAIUEM  JOKYMEHTE J[UIi  CBENEHHUS  BCeX
rocynapcrB-wieHoB. JlononHuTenbHBIH NpoTokon Obin onobpeH CoBETOM YIpaBIAIOIIUX
25 nos6ps 1998 rona. Ou ObL1 noamnucad B Bene 4 nexabps 1999 rona.

2. B cooTBercTBHM cO cTaThed 17 JlomOMHMTENBHOrO IMPOTOKOJAa OH BCTYNHJI B CHIy B
JIEHb, KOTJa ATEHTCTBO NOJYYHIIO OT NpaBHTENLCTBAa SIMMOHHH IMCHLMEHHOE YBEIOMJIEHHE O
TOM, YTO 3aKOHOIATENIbHBIE M KOHCTHTYLIMOHHbIE TpeOoBaHuA SIMOHHH, HEOOXOAMMEIE UIA
BCTYIUIEHHA B CUIIY, BHITIOJIHEHBI, T.€. 16 nexabps 1999 rona.

B HacrosuieM HHPOPMAUHOHHOM HHPKYJIAPE K TEKCTY N00aBIEHBI CHOCKH.
2

Bocnponsseaero B noxymente INFCIRC/255.

INo coobpaxeHnIM IKOHOMHH HACTOALMH AOKYMEHT OTNe4YaTaH OrPaHHYEHHBIM THPAXKOM.
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Attachment

JIOMMOJIHUTEJILHBIN TPOTOKOJI K COIJIAINEHHUIO MEXTY
IIPABUTEJIBCTBOM AIIOHUU U MEXIAYHAPO/JHBIM
ATEHTCTBOM 110 ATOMHOH SHEPI'iM BO UCIIOJIHEHUE
IIYHKTOB 1 1 4 CTATBMU III TOI'OBOPA O
HEPACIHIPOCTPAHEHHHU AJEPHOI'O OPYXHs

NMPUHUMAS BO BHUMAHHME, yro mpasurensctBo SnoHHH H MexmayHapoaHoe
areHTCTBO IO aTOMHOW 3HEpPruH (B JanbHEHIIEM HMeHYeMbIM "ATEHTCTBOM") SBASIOTCA
y4acTHHKamu CorlalleHHst MeXXy NpaBHTENbCTBOM SIMOHMH BO UCTIOJNIHEHHE MyHKTOB 1 u 4
cratbH Il JloroBopa 0 HepaCnpoCTpaHEHHH AAEPHOTO opyxus’ (B JanbHeHIIeM HMEHYEMOTO
"CornaiieHneM o rapaHTHAX"), KOTOpOoe BCTYIIHJIO B CHy 2 nekabps 1977 roaa;

YUUTBIBASA xenaHue MexayHapOOHOro coofiuecTBa eule 6ojee YKpPENnHUTh pexuM
ANEPHOTO HEPacNpOCTPaHEHHs IMyTeM IOBBIMICHHA OEHCTBEHHOCTH H 3((EKTHBHOCTH
CHCTEMBI rapaHTHH ATEHTCTBA;

HATIOMHHASL, uro AreHTCTBO IpH OCYILECTBICHHMH TapaHTHH JOMXKHO YYHTHIBAaTh
Heo6Xx0aMMOCTh: H30eraTh Co3naHus NPENATCTBHHA 3KOHOMHYECKOMY M TEXHOJIOTHYECKOMY
Pa3BUTHIO SINOHHH MM MEXIYHAapOOHOMY COTPYIHHYECTBY B 00JaCTH MHMpDHOH AnepHOH
AEATENBbHOCTH; COOMOAaTh IEHCTBYIOIIME IIOJIOKEHHA B OOIAacTH OXpaHbl 3J0pOBb,
Oe3omacHOCTH, (HU3HMYECKOH 3alMTBI, a TaKke OpyrHe neHcTByrowMe TpeboBaHHS
0€30nacHOCTH H NpaBa OTAENbHBIX JHL; M MPHHUMATb BCE MEPLI 110 3aLIHTE KOMMEPYECKHUX,
TEXHOJIOTHYECKHX H IPOMBIIUIEHHBIX CEKPETOB, a TaKkKe ApYrod KoHPHAEHLHAIbHOH
HH(OpPMaLHH, KOTOPasi CTAHOBHTCS €MY H3BECTHOH;

NPUHHUMASA BO BHHMAHHME, 4to 4YacTOoTa INpOBENEHHS H HHTEHCHBHOCTB
MEpONpHUATHH, yKa3aHHBIX B HactosmeM Ilpotokone, Oyoyr moOAnepKUBATBCA Ha
MHHHMAJIBHOM  YPOBHE, COOTBETCTBYIOLIEM IL€NH IMOBBINEHHUA IOEHCTBEHHOCTH H
3¢ $eKTHBHOCTH rapaHTHH ATeHTCTBA;

HACTOSALIHUM  npaBuTtenbcTBO  SANOHMM ¥ ATEHTCTBO  COTIaCHIHCh O

HHXECTIETYIOLIEM:

Bocnpoussenen B nokymente INFCIRC/140.



CBA3b MEXIY HACTOAIUUM NPOTOKOJIOM H COI'TALIEHHEM

O TAPAHTHUSAX

Cratbs 1

ITonoxxenus CornameHHs o rapaHTHSIX MPHMEHAIOTCA K HacTosumeMy [IpoTokony B Toi

MEpE, B Kakol OHH COOTBETCTBYIOT ITOJIOKCHHAM HACTOALICTO Hpo*roxona H COBMECTHMEI C

HHMH. B cliyya€ IIpOTHBOPCYHA MEXIAY NOJOKECHUAMH CornameHus o rapaHTHAX H

HOJIOKECHHAMH HACTOAILIECTO HpOT OKOJ1a IPUMCHAKTCA [TOJTOXKCHHA HACTOAILLETO Hpo*roxona.

INPEJOCTABJIEHHE HH®OPMALIUHA

Cratbs 2

a. HpaBmenbc*r BO SInoHuun np€aoCTaBIsAET AFCHTCTBy 3a4BJICHHE, COOECpXKaNIEe:

1)

iii)

Obmiee omucanHe H HHOOPMaALMIO, YKa3blBalOUIydD MeECTO MPOBENEHHS
OTHOCSILIUXCS K AA€pPHOMY TOIUTHBHOMY LMKy Hay4HO-HCCNEJOBAaTENbCKHX H
OMBITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C AJCPHBIM MAaTEpHANIOM,
OCYIUIECTBIIAEMBIX  re-nubo, KoTopble  GHHAHCHPYIOTCH,  NONYYHIH
KOHKPETHOE pa3pellleHHE HIH KOHTPOJIHMPYIOTCA HJIH OCYIIECTBILIOTCA OT
HMEHH NPABUTENBLCTBA ANOHHUH.

OnpeneneHHyl0 AreHTCTBOM Ha OCHOBE OXXHJaeMOro IOBBINICHHS
JEHCTBEHHOCTH MM 3((EeKTHBHOCTH M COIJIACOBAaHHYIO C IIPAaBHTENBCTBOM
SAnonuu HHGOpMALKIO O Kacalolledcs TapaHTHH JKCIyaTallMHOHHOHN
IEeATEILHOCTH Ha YCTAaHOBKaX M B MeCTaX HaXOXAEHHS BHE YCTaHOBOK.

O6mee omHcaHHe KaXIOro 30aHHUS Ha KaxKAOH IUIomIadke, BKJIOYasg €ro
HCIIONb30BAaHHE, H, €CJIM 3TOT0 HEJOCTaTOYHO - ONIHCAHHE €r0 CONEPXKHMOTO.
JT0 onucaHHe BKIIOYAET KapTy TaKOH IJIOLIAIKH.

Onucanue MacmTaba onepauuii 418 KaxJA0ro MECTa HaXOXKACHHS, HMEIOIIErO
OTHOLIEHHE K JEATEeNbHOCTH, yKa3aHHOH B Ilpmnoxenun 1.

Hudopmaunio, ykasbBalOLIYI0O MECTO HaXOXIEHHs, 3KCIUIyaTalHOHHOE
COCTOSIHHE M OLIEHOYHbIE TOJOBLIE NPOHU3BOJACTBEHHbIE MOILHOCTH YPaHOBBIX
PYOHHKOB H OOOraTHTENbHBIX YCTaHOBOK H TOPHEBBIX OOOTaTHTENbHBIX
YCTaHOBOK H CYLUECTBYIOILHH rogoBoi o6beM NMpoU3BOICTBAa TAKUX PYAHHUKOB
H o0oraTHTENbHBIX YCTaHOBOK and SAmoHuH B uenoMm. [lpaBuTenscTBO
SNOHHH NpeOoCTaBlfeT IO 3aMpocy ATEHTCTBa JaHHBIE O CYIIECTBYIOLIEM
rofoBoM o0beMe NpOH3BOACTBA OTACIBHOTO PYAHHKa MM 0OOraTHTEIbHOH



Vi)

ycraHoBKH.  IlpenocraBneHHe 3ToH HHbOpManuM He TpedyeT BeneHHA

noxpo6HOro y4yera sI€EpHOro MaTepHana.

HHdopManuio OTHOCHTENBHO HCXOOHOTO MaTepHana, KOTOPBIH elle He JOCTHT

coCTaBa M YHCTOTHI, KOTOpbIC OCJIAIOT €ro MpHUroAHLIM IJIA H3rOTOBJICHHUA

TOIJYINBA UJIH H30TOITHOIO 060FaIIICHHSI, BKIIOYAKOIYIO!

2)

b)

KOJIMYECTBA, XHUMHYECKHH COCTaB, HCITI0JIb30BaHHE HIIH
MIpEoIaraeMoe HCIONb30BaHHE TAKOrO0 MaTepHala, He3aBHCHMO OT
ero A7epHOT0 MJIH HEANEPHOro HCIONBL30BAHHUA, 1A KaXJOTO MecTa
HaxoXAeHHs B SINOHHH, B KOTOPOM TakOH MaTepHal NPUCYTCTBYET B
KOJIHYECTBAX, PEBBIIAIOIHNX JECATh METPHYECKHX TOHH ypaHa H/MJIH
JBafUaTh METPHYECKHX TOHH TOPHSA, a U1 APYTHX MECT HaxOXIEHHS
C KONM4YecTBaMH Oonee ogHON MeTpHueckoi TOHHBI - oflIee
KOJIMYECTBO W11 SINOHHH B IIEJIOM, €CJIH 3TO oOluee KOJIHYeCTBO
NpeBbIlIaeT [JECATh METPHYECKHMX TOHH YpaHa HIH [JBadlaTh
MeTpH4YeckHX TOHH Topus. IlpemocraBnenne 3ToH HHMOpMaLHH He
TpebyeT BeaeHHA MoApoOHOrO y4eTa A1epHOrO MaTepHaa;

KOJIHYECTBA, XHMHYECKHH COCTaB H ITYHKT Ha3Ha4YCHHA KaKAOH
3KCIIOpTHOﬁ ITOCTAaBKH K3 SIMOHHH Takoro MaTe€pHaina ojid KOHKPETHBIX
HEANCPHBIX LemneH B KOJIHYE€CTBAX, MPCBBINIAIOIINX

D IECATH METPHYECKHUX TOHH YpaHa, WiH ANA NOCJIed0BaTEIbHbIX
9KCNOPTHBIX INMOCTABOK YpaHa H3 SNOHHH B OJHO H TO Ke
rocynapcTBO, KaXKJas U3 KOTOPBIX MEHee JECATH METPUYECKHX
TOHH, HO CyMMa KOTOpPBIX IIPEBBIIIAET AECATH METPHHYECKHX
TOHH B TEYEHHE Ioj1a;

2) IBaaUaTh  METPHYEeCKHX  TOHH  TOpHA, HIIH Jifi ¢
NIOCJ1eIOBATENbHBIX IKCIIOPTHBIX NIOCTABOK TOPHA M3 SINOHHH B
OOHO M TO JXX€ TOCYOapcTBO, KaxkIasd H3 KOTOPHIX MeHee
IBaJLUATH METPHYECKHX TOHH, HO CyMMa KOTOPBIX MpEBbIIIAET
JBaANaTh METPHYECKHX TOHH B TEYEHHE TOMa;

KOJIH4eCTBA, XHUMHYECKHH CoCTaB, MECTO HaXOXICHHUA B HACTOAILIECC
BpeéMsd H HCIIOIb30BAaHHUC HIH IpeanonaracMoe€ HCNOJIb30BaHHE
Kaxnaoi HMIIOpTHOi:I NMoCTaBKH B SANOHHIO Takoro MaTepHajla s
KOHKPE€THBIX HEANCPHEIX Hened B KOJIMYECTBAX, NpEBBIINAIOIINX

D JIeCATh METPHYECKHX TOHH YpaHa, MM Ul MOCJIe0BaTeNbHbIX
HMIIOPTHBIX MOCTaBOK ypaHa B SNOHMIO, Kaxnaas u3 KOTOPBIX
MeHee [eCATH METPHYECKHX TOHH, HO CyMMa KOTOpBIX
NpEeBbINIAET AECATh METPHUECKHX TOHH B TEUEHHE T'OAa;



vii)

viii)

2) IBaJlaTh  METPHYECKHX  TOHH  TOpHA, HMIM A
NOC/IENOBATENLHEIX HMIIOPTHBIX MOCTaBOK TOpUS B SnmoHHMIO,
Ka)XIas M3 KOTOpPbIX MEHee ABaAlLaTH METPUYECKHMX TOHH, HO
CyMMa KOTODBIX MNpEBBIIAET ABaALATh METPHYECKHX TOHH B
Te4EeHHE roja;

IIPpH TOM NMOHHMMAaHHH, YTO NpeACTaBleHHe HHPOPMallMH O TaKOM MaTepHaie,
NpeJHa3HaYeHHOM I HesNepHOro MCIOJIb30BaHHUA, MOCIE TOro Kak OH
JOCTHTHET OKOH4YaTeNbHOH (OpPMBI CBOEro HESJEPHOTO HCIOJb30BaHHUA, HE
Tpebyercs.

a) HHGOPMAIIHIO OTHOCHTEIBHO KOJIHYECTB, BHIOB HCIOJNbL30BaHHMA H
MECT HaXOXKOEHHs fAINEPHOTO MarepHajia, OCBOOOKIEHHOIO OT
rapaHTHH B COOTBETCTBHH coO cTaTheii 37 CornameHus o rapaHTHAX;

b) HHGOpMaNMI0 OTHOCHTENIBHO KOJHMYECTB (KOTOpas MOXET HMETh
¢bopMy OLEHOK) M BHAOB MCNOJb30BaHHA B KaKIOM MeECTe
HaxXOXXAEHHUA AJEPHOrO MaTepHana, OCBOOOMAEHHOIO OT rapaHTHH B
COOTBETCTBHH cTaTheit 36b) CornameHns O rapaHTHAX, HO €lle He
HaxoJsIlIEroci B  OKOHYATENbHOH <¢opMe A  HEAAEPHOro
HCTIONb30BaHUA, B KOJIMYECTBaX, IIPEBHIINAIOIMIMX YKa3aHHblE B
cratee 37 CornamieHuss O TrapaHTHAX. [IpenocraBneHne 3TOH
uHpopMauuu He TpeOyeT BeAeHHA MNOAPOOHOro y4era sJEpHOTO
MaTepHaia.

Undopmanuio OTHOCHTENBHO MeCTa HaxOXKIEHHS WIH JanbHeHen
00pabOTKH OTXONOB CpENHEro MM BBICOKOTO YPOBHf aKTHBHOCTH,
COIEpXXAaIUMX TIJIYTOHHH, BBICOKOOOOTramleHHBI# YpaH HWIH YpaH-233, B
OTHOUIEHHH KOTOPHIX NpPHUMEHEHHE TapaHTHH ObUIO TmpekpaumleHo B
COOTBETCTBHH co cTaThed 11 Cornamienus o rapanTtuax. Uis nenu naHHoOro
ITyHKTa "nanbHeHinas o6paboTka” He BKIIOYAET NEPEYNAKOBKY OTXOAOB HIH
HX JalbHeHIlee KOHINLUMOHHPOBaHHE, HE NpeAyCMaTpUBaloLee pa3le/IeHUs
3JIEMEHTOB, IJI XpaHEHHs WIH 3aXOPOHEHMA.

Crnenyromyo NHGOPMAaLHIO OTHOCHTENIBHO COTJIaCOBaHHOTO 000pYIOBaHHS H
HesIEpHOr0 MaTepuaa, nepeyicieHHbIx B [Ipunoxenun II:

a) N0 KaXIOH SKCHOPTHOHM MOCTaBKe U3 SIMOHHH Takoro ob6opyaoBaHMA H
MaTepHana: HICHTH(HKALMA, KOJHYECTBO, MECTO IPEANONaraeMoro
HCNONB30BaHHA B TOCYAapCcTBe-MoJIydaTene W Jara HAH B
COOTBETCTBYIOIIMX CIIy4asX OXKHAaeMas J1aTa IKCIIOPTHOH MOCTaBKH;

b) 1o KOHKPETHOMY 3ampocy ATEHTCTBa, HOITBEPXKIEHHE
NpaBHTENBCTBOM SINOHMH KaK HMMIOPTHPYIOIUMM TOCYAapCTBOM



HHGOpMAlMH OTHOCHTENIBHO 3KCIOpPTa TaKoro o0OpyAOBaHHA H
MaTepHana B SIMOHHIO, TNIPENOCTaBI€HHOH AreHTCTBY IpYrHMM
roCyJapCTBOM.

O6mue mnnaHLl Ha MNPEeACTOAIIME IOECATHICTHHH MEpUHON, HMMEIONIHE
OTHOLUEHHE K Ppa3sBUTHIO SAINEPHOTO TOIUIHBHOrO LHKIA (BKIIOYas
[IJIaHHPDYEMBIE OTHOCAILHMECS K SOCpHOMY TOIUIMBHOMY LHKIY Hay4HO-
HCCIIEIOBAaTENILCKHE W ONBITHO-KOHCTPYKTOPCKHe paboThl), KOraa OHM
YTBEpKAEHbI COOTBETCTBYIOIHMH KOMIIETEHTHBIMH OpraHaMH B SIMOHHH.

[IpaBuTenscTBO SIMOHHM TpunaraeT BCe pa3yMHBlE YCHIHA, € TeM YTOOHI

NpeJOCTaBHTh ATEHTCTBY Clle IYIONIYIO HH(pOpMaLHIO:

i)

ofiiee omnMcaHHE H HHPOPMALMIO, YKa3bIBAIOIIYIO MECTO IPOBEICHHS
OTHOCAIIMXCA K AAEPHOMY TOTUIMBHOMY IIMKITY Hay4HO-HCCIIEA0BATENbCKUX H
OIBITHO-KOHCTPYKTOPCKHX PaboT, He CBA3aHHBIX C AAEPHBIM MAaTEpHAJIOM,
KOTOpBle KOHKPETHO OTHOCATCA K OOOrameHHIo, nepepaboTke sIepHOTro
TOIUIMBA HMIH K 06paboTke OTXONOB CpeOHEro HJIH BBICOKOTO YPOBHS
aKTHBHOCTH, COAEPXAIIMX IUTYTOHHI, BHICOKOOOOTalIEHHBIH ypaH HJIH ypaH-
233, ocymecTBiseMbiXx rae-mM6o B SMOHHH, HO KOTOpbIE He GHHAHCHPYIOTCH,
He TOJyYWIH KOHKPETHOrO paspelleHHs HIH He KOHTPOJIHPYIOTCS
NPaBUTENbCTBOM SIMOHHH HIIH HE OCYIIECTBIAIOTCA OT HMEHH MIPaBHTENILCTBA
Snonuun. Jlng uenm maHHOro nmyHkTa "ob6paboTka" OTXOZOB CPENHEro HIH
BBICOKOI'0 YpOBHS aKTHBHOCTH HE BKJIIOYAeT IEPEYNaKOBKY OTXOIOB HIIH HX
KOHIHLHOHHPOBaHHE, HE MpelycMaTpHBaloNiee pa3JeNeHHs 3J1eMEHTOB, Ul
XpaHEHHA WJIH 3aXOPOHEHHS.

obmee omHCaHHE NEATENBHOCTH M CBEIEHHS O JMIE MIH OpPraHH3allHH,
OCYLIECTBJIAIOIIMX TaKyl0 JOEeATENLHOCTb B ONpeAeNeHHBIX ATEHTCTBOM
MECTaX HaxXxOXJEeHHs 3a mnpeaenaMH IUIOHMIAAKH, KOTOphle, MO MHEHHIO
ArenTcTBa, MOTIH OBl QYHKUHOHANBHO OLITH CBS3aHBl C JEATENBHOCTBIO Ha
aTo# ronraake. IlpenocraBnenue takoi HHGOPMALHMU ABASETCA MPEAMETOM
KOHKPETHOro 3amnpoca AreHTcTBa. OHa MpeAOCTaBAACTCA B KOHCYIbTALHH C
ATEHTCTBOM H CBOEBPEMEHHO.

Ilo 3anpocy AreHTCTBa NMpaBHTENLCTBO SIMOHHHU JaeT YTOYHEHHS WIH pa3biCHEHHSA

moboi HHPOpPMaLHH, NIPeOCTaBIEHHON B COOTBETCTBHH C HACTOAINEH CTaThEH, B TOH

CTeNeHH, B KOTOpPO# 3TO HMEET OTHOMIEHHE K LIe/TH rapaHTHii.

Cratpa 3

IpaButenscTtBO SAnoHMM nNpenocTaBiseTr AreHTCTBY B TeyeHHe 180 nHen mnocne

BCTYIUIEHHA B cHTy HacTosiero IlpoTokosna uHopmamuio, 0 KOTOpOH rOBOPHTCA B
cTathe 2.a i), iii), 1v), V), vi) @), vii) 4 X) H B cTaThe 2.b i).



b. IIpaButenscTBO SINOHMHM MpenocTaBnsieT AreHTCTBY A0 15 Masd kaxaoro roza
OOHOB/IEHHYI0 MH(bOpMaIHIO, 0 KOTOPOH TOBOPUTCA B NYHKTE a. BBIIIE, 3a IEPHOL,
OXBATHIBAOIIMIA  NpeJUIECTBYOIUHH  KalleHAapHBIH  rog. Ecnu  panee
IIpeNoCTaBjieHHad WHGOpMalMs ocTanachk 0e3 M3IMEHEHHH, MpaBUTENLCTBO SnNoHMH
yBeJOMJISIET 00 3TOM.

C. IIpaButensctBo SlMoHMM mnpenocTaBnieT ATEHTCTBY 10 15mMas  kaxaoro roza
nHdopMaLHIO, ONpesieNIeHHYI0 B CTaThe 2.a.vi) b) H ¢), 3a mepuon, OXBaTHIBAIOWINH
NIpeaIeCTBYOIMH KaneHIapHbli roa.

d. IpaBuTtenscTBO SANMOHHH €XEKBapTAIbHO NpeNOCTaBNseT ATeHTCTBY HHGOpMaIHIO,
OTIpelieNIeHHYI0 B CTaThe 2.a.1X) a). OTa HHGOpMalLusi NMpeNoCTaBNseTCs B TeYeHHE
LIECTHIECATH JHEH I0C/Ie OKOHYaHHUA KaXA0ro KBapTaa.

e. IIpaBuTenbscTBO AANOHUH NpenocTaBnsieT ATEHTCTBY HHPOPMALHIO, ONpEeNETICHHYIO B
cTathbe 2.a.viil), 3a 180 nHeH no ocymiecTBiIeHMs nanbHeHmed oOpaboTku, H mo 15
Mas Kaxaoro roga HHpopManmio 00 H3MEHEHHAX MeCT HaxOXKIeHHs 3a IepHoi,
OXBaTBIBAIOIIMH NpEeIIeCTBYIOMNHA KalleHIapHbIH Iro.

f. ITpaBuTenscTBO SIMOHHHM M ATeHTCTBO AOTOBapHBAalOTCA O BPEMEHHM M 4acToTe
IpenocTaBieHHs HHPOpMalMH, OTIpee/IeHHON B CTaThe 2.a.11).

g. IIpaBuTenscTBO ANOHHH NpeaocTaBNAeT ATEHTCTBY HHGOPMaLIHIO, ONpeelCHHYIO B
crathe 2.a.1X) b), B TeueHHe WIECTHIOECATH IOHEH mNocje MOCTYIUIEHHs 3ampoca OT
AreHrtcTRAa.

JONOJIHUTEJIBLHBIA 1OCTYII
Ctatnra 4

Hwuxkecnenyrooniee NpUMEHSETCI B CBS3H C OCYILECTBIEHHEM [JOIOJHHUTENBHOIO
JOCTYIIa B COOTBETCTBHH CO CTaTheH 5:

a. ATEHTCTBO He CTaBMT LEJIHM MEXAHHCTHYECKH HJIM CHCTEMaTH4eCKH IpOBEPATh
MH)OPMALIHIO, O KOTOPOH F'OBOPHTCS B CTAaThe 2, ONHAKO ATEHTCTBO MMEET JOCTYI

K:

1) Mmo6oMy MECTY HaX0XKIEHHA, 0 KOTOPOM FOBOPUTCSA B CTaThe 5.a. 1) MM ii),
Ha BBIOOPOYHOM OCHOBE C LIe/IbI0 OOeCIeYeHHs YBEPEHHOCTH B OTCYTCTBHHU
HE3asABJICHHBIX AEPHOro MaTepHana H NeATENbHOCTH;

i1) m060My MeCTy HaXO0XAEHHS, 0 KOTOPOM TOBOPHTCA B CTaTthe 5.b. HiM C., B

LensX pelmIeHHs BONpOCa, CBA3AHHOTO C MNPaBHJIBLHOCTBIO M [OJHOTOH
HHbOpMalIMH, NPEIOCTABICHHON B COOTBETCTBHH CO CTaTbed 2 WM B
LIeJIAX YCTpaHeHHs! HECOOTBETCTBHSA, CBA3aHHOIO ¢ 3TOH HHPOpMaLHeH;



111) M060My MECTY HaXOXKIEHHsA, 0 KOTOPOM TOBOPHTCA B CTaThe 5.a. iil) B TOMH
CTENEHH, B KOTOPOH 3TO HEOOGXOAHMO ATEHTCTBY UIA NOATBEPXKIACHHSA IS
1ened rapaHTHH 3asBJIEHUs IPaBUTENbCTBa SAMOHUH O CTaTyce YCTaHOBKH
HJIH MECTa HaXOXJIeHHA BHE YCTAaHOBOK, I'ie paHee OObIYHO HCNOJIB30BANICA
AEPHBIA MaTepHaJl, KaK CHATBIX C IKCIUTyaTallHH.

1) 3a HMCKIIOYEHHEM CIIyYaeB, YKa3aHHBIX B IIYHKTe ii) HiXe, ATEHTCTBO
HanpaBifeT NPaBUTENLCTBY SINOHMH NpeaBapHTENLHOE YBEJOMIIEHHE O
JOCTyTIe 110 KpaiHeHn Mepe 3a 24 yaca;

i1) B OTHOIIEHHWH JAOCTyna K Jo00My MeCTy Ha IUIOIAAKe, KOTOpBIH
3anpaluMBaeTcs B COYETAHHH C NOCECIIEHUAMH [UId NIPOBEPKH HHPOpMaIHH
O KOHCTPYKUHH HMIJIM C HHCNEKIHMSIMHM AN CHELHAIbHBIX Lened HIN
OObIYHBIMH HHCNIEKUHMSAMH Ha 3TOH IUIONIadKe, CPOK NpPeABapPHTEILHOTO
YBEAOMIIEHHA, €CIM AreHTCTBO ofpamaercd ¢ 3anpocoM 06 23ToM,
COCTaBJIA€T, MO KpalHEeH Mepe, Ba Yaca, OJHAKO B HCKINOYHTEIBHBIX
06CTOATENBCTBAX, MOXKET COCTABHTh MEHEE ABYX YacOB.

HpenBapnTeanoe YBEAOMJICHHEC HaNpaBIiA€TCd B IMHCBMEHHOM BHIE UM B HEM
KOHKPE€THO YKa3blBaIOTCA NMPHYHHBI ZOCTYTIA U ACATCIIBHOCTE, KOTOpad OOJIXKHA ObITE
OCymI€CTBJIEHA BO BpEMs TaKOro JOCTYyTIA.

B cnydae Bompoca HIH HECOOTBETCTBHA ATEHTCTBO NPENOCTABNIAET IPABHTEILCTBY
SMOHHM BO3MOXHOCTb JaTh pa3bsACHEHHE M CNOCOOCTBOBATh PEILEHHIO 3TOrO
BONPOCa HJIM YCTPAHEHHIO 3TOr0 HECOOTBETCTBHA. Takas BO3MOXHOCTH Oyner
NpeNOCTaBIATLCA 10 HANpaBIIEHHS 3allpoca O AOCTYIE, €CIIH TONBKO ATEHTCTBO He
COYTET, YTO 3alepXKa B MPeJOCTaBIEHHH NOCTYNA, BO3MOXKHO, HaHeceT yuep6 uen,
C KOTOPOH 3ampalliuBaeTcsi 3TOT AOCTYN. B miobom cnyyae AreHTCTBO HE JenaeT
KakKHX-1160 BHIBOJIOB B OTHOLIEHHH BOIMPOCA HJIM HECOOTBETCTBHSA 1O TeX IOp, MOKa
NpaBHTENbCTBY SMIOHNH He OyAeT NpenocTaBieHa Takask BO3MOXHOCTb.

Ecnu ¢ NpPaBHTEJIILCTBOM Snonun He nmocTt HTHYTO HHOH JAOTOBOPEHHOCTH, OOCTYTI
OCYILECTBIIACTCSA TONNBKO B TCYCHHE 00BIYHOTO pa60qero JHA.

ITpaBHTENLCTBO SINMOHHH MMEET MPABO Ha COMPOBOMXKAECHHE HHCIIEKTOPOB ATEHTCTBA
BO BPeMs JOCTYTIA NPEJCTaBUTEIAMH NPABUTENLCTBA SIMOHMUH NPH YCIOBHH, YTO 3TO
He 3aI€PXMBACT BBHINOJHEHHE HHCIIEKTOPAMH ATEHTCTBA CBOHX QYHKIHH HIH HHBIM
006pa3om He NpenITCTBYET 3TOMY.

Ctatpa 5
[IpaButenscTBo SINOHHM NpenocTaBisAeT ATeHTCTBY AOCTYI K:

1) moboMy MeCTy Ha IIOLIAJIKE;



i1) NOO0OMY MECTY HaXOXKICHHSA, ONMpEIENCHHOMY IMPaBHUTENbCTBOM SMOHHH B
COOTBETCTBHH CO CTaTheit 2.a.v)-viil);

1i1) n000H CHATOM € IKCIUTyaTallMH YCTAaHOBKE HJIH CHATOMY C JKCILTyaTallMH
MECTY HAaXOXICHHA BHE YCTAHOBOK, Ile paHee OOBIYHO HCNOJb30BAICA
sIepHBIH MaTepHai.

moboMy MeCTy HaXxOXAEHHs, ONpenefieHHOMY IpaBHTEIbCTBOM SIOHHH B
COOTBETCTBHH CO CTaTheil 2.a.1), cTaThelt 2.a.1v), craTtheil 2.a.ix)b) unu crarbed 2.b.,
MOMHMO T€X, O KOTOpPBIX TOBOPHUTCS B ITyHKTE a.1) BHILUE, IIPH YCJIOBHH, 4YTO, €CIIH
NpaBHTENbCTBO SANOHHMH He HMeeT BO3MOXKHOCTH NpPEAOCTaBHTL TaKOH OOCTyT,
NpaBUTENBLCTBO SANOHHHU NpPHUNATaeT BCe pa3syMHble YCHJIHA IS HE3aMeLIUTENbHOTO
yZI0BIE€TBOPEHHS TpeOoBaHHH ATEHTCTBA C NOMOIUIbIO HHBIX CPEACTB.

moOOMy MECTY HaXOXIEHHS, ONpelelNeHHOMY AreHTCTBOM, IOMHMO T€X MeCT
HaxXOXIEHHS, O KOTOPbIX TOBOPUTCA B NMYHKTaX a. M b. Bhilie, B nenix orbopa npobd
OKpYXalollle# cpeibl B KOHKPETHOM MECT€ HaXOXIEHHS IIPH YCJIOBHH, YTO, €CJIH
IPaBHTENbCTBO SIMOHHM HE HMMEET BO3MOXXHOCTH IIPENOCTaBMTh TaKOH JOCTYT,
NPaBUTENbLCTBO SIMOHHH NpHJIAraeT BCE pa3yMHble YCHIWA AJIA He3aMeIUTHTENbHOro
yIOBIIETBOPEHHUS TPeOOBaHHHA ATEHTCTBA B NPHJIEXKAIIHX MECTaX HaXOXKIECHHS HIH C
MOMOIIBIO HHBIX CPEICTB.

Cratba 6

IIpn ocyiecTBNeHHH CTaTbH S ArEHTCTBO MOJXKET BHINONHATH CIEAYIOIIHE BHBI

JCATCIIBHOCTH:

a.

B oTHOLIEHHH AOCTYNa B COOTBETCTBHHM CO CTarbed 5.a.l) WIM iii): BH3yaJbHOE
HaOmoaenne, orbop NMpod OKpYXKalolleH Cpelbl; HCNOAb30BaHHE YCTPOHCTB Ui
OOHapyXeHHs W HM3MEpEHHs paJAHalli{; ONevyaThiBAaHHE H TNPHMEHEHHE JpYTHX
HACHTHQHUHPYIOIMX W YKa3bIBAalOIIHX HAa  BMEIIATENbCTBO  YCTPOMCTB,
onpeneneHHbIX B JIOMOJHHUTENBHBIX TIOJIOXKEHHMAX; H IPUMEHEHHE JpPYrHX
00BEKTHBHBIX Mep, TEXHHYECKas OCYIIECTBHUMOCTb KOTOpHIX ObUIa IMOATBEPXICHA M
HCNONB30BaHHE KOTOPBIX ObLNO cornacoBaHo COBETOM YIIPaBNAIOMIMX ATEHTCTBA (B
JanbHedmeM uMeHyeMbiM  "CoBeToM") M 1moCle  KOHCYNBTAllMA  MEXIY
NMPaBUTENbCTBOM ANOHHH U ATEHTCTBOM.

B oTHOmIEHHM n0CTYyTa B COOTBETCTBHH CO CTaThei 5.a.11); BH3yallbHOE HabIIOAEHHE;
NoJACYET Y4YETHBIX EAMHHI SJCpHOrO MaTepHasla; Hepa3pyllarolllie H3MEPEHHS H
orbop npo6; HCroNb30BaHHE YCTPOHCTB A1 OOHApY)KEHHS U W3MEpEHHA pafHallMH;
H3y4eHHE YYETHBIX AOKYMEHTOB, KacCarOUHMXCA KOJNWYECTBa, IPOUCXOXICHHS H
pa3sMellleHUs MaTtepHana; oT6op mpob OKpyXaroulei cpeabl; H MPHMEHEHHE IPYTHX
OOBEKTHBHBIX Mep, TEXHUYECKas OCYIIECTBUMOCTh KOTOPHIX Oblla MOATBEPXICHA U



HCIIONb30BaHKE KOTOPHIX ObUIO coracoBaHo COBETOM M IOC/I€ KOHCYABTAUNH MEXAY
NPaBHTENBLCTBOM SIMTOHUH U ATEHTCTBOM.

B oTHomeHHH nOCTyNa B COOTBETCTBHH CO CTaThelt 5.b.: BH3yanbHOe HabnoneHue;
oT60p mpob okpyxaroutedl Cpeabl; HCIIONb30BAHHE YCTPOMCTB MIS OOHApYKEHHA H
H3MEPEHHs pagHalWH; H3YYeHHE KacalolIMXCA TapaHTHH MpPOM3BOACTBEHHBIX H
OTTPY30YHBIX YYETHBIX HOKYMEHTOB;, M NpPHMEHEHHE OpPYrHX OOBEKTHBHBIX Mep,
TEXHHYEeCKas OCYIIECTBHMOCTh KOTOpBIX Oblla MOATBEp)XKIEHa M HCIOJB30BaHHE
KOTOpBIX ObUTO cormacoBaHo CoOBEeTOM M IOCHENYIOIUHX KOHCYIbTAUHH MEXIY
NIPaBUTEJNLCTBOM SIMOHHH U AT€HTCTBOM.

B oTHomIeHHH NOCTyma B COOTBETCTBHH CO CTaTheit 5.Cc.. 0TOOp mpob okpyxaroueh
Cpelbl U B Cllyyae, €CIIM pPe3y/IbTaThl HE MO3BOJAIOT PELUINUTH BOIPOC HIIM YCTPAHHUTH
HECOOTBETCTBHE B MECTE HAXOXKICHHUA, ONpENETIEHHOM ATEHTCTBOM B COOTBETCTBHHU
CO CTaTheH 5.c., HCNONB30BaHHE B 3TOM MECTE HAaXOXIEHHS BH3YATBHOTO
HabOmioneHNns, yCTPOUCTB U1 OOHapYKEHHS M W3MEPEHHUA paluallMH M NpUMEHEHHE
[0 COTJIaCOBaHMIO MEXIy IIPaBUTENbCTBOM SIMOHHM H ArEHTCTBOM [ApYTrHX
0OBEKTUBHBIX Mep.

Crarea 7

IIo npockbe mnpaButTenbcTBa SNOHHHM MPaBUTENLCTBO JSIMOHMM M ATEHTCTBO
IOTOBapMBalOTCAd B OTHOLICHHH PETYIHPYEMOro OOCTyna B paMKax HaCTOALIEro
IIpoTokona ¢ uenso NpeaoTBpalleHHs PAaCKPHITHSA YYBCTBHUTENBHON C TOYKH 3PEHHS
ANEPHOTO PaclpoCTpaHEeHUs HHGOpPMALHH, BHINONHEHH TpeOoBaHMH 6e30MacHOCTH
HIH GU3MYECKOH 3allMTHl MM C LENbl0 ObeclieyeHUs 3alluThl Haxonduiencs B
YaCTHOH COOCTBEHHOCTH MM KOMMEDPYECKH YYyBCTBHTENbHOM HHOoOpMauuu. Takue
IOTOBOPEHHOCTH HE TMpPENATCTBYIOT ArEHTCTBY OCYHIECTBIATH JAEATENBHOCTS,
KoTopas sBifeTcs HeoOxoaMMou ans obecrneyeHus yOenUTENsHON YBEPEHHOCTH B
OTCYICTBMM  HE3asBJIEHHBIX  SAEpHOrO0  MaTepHajJla M  OESTeNbHOCTH B
COOTBETCTBYIOLIEM MECTE HAXOXAECHMA, BKIOYasd pemeHue Imoboro Bompoca,
OTHOCALIErOCA K MPAaBWIBHOCTH M TMOJIHOTE WHGOPMALHMH, O KOTOPO# rOBOPHUTICA B
CTaThe 2, WM YCTPaHEHHE HECOOTBETCTBHUSA, OTHOCALIETOCS K 3TOH HHPOPMALIHH.

IlpaBuTenscTBO SIMOHMM MOXET NpH MNpPEROCTaBICHHMH HH(GOpPMaLHH, O KOTOpOH
TOBOPUTCS B CTaThe 2, HHOOPMHPOBATh ATEHTCTBO O MECTaX Ha IJIOWAJKE HIH B
MECTE HaXOX/CHHA, Ha KOTOPAIX MOXET IIPHMEHATHCA PEryIHpyeMbli JOCTYIL.

Jo BcrymneHus B cuiy JioObIX HeoOXOAMMBIX JIOMOJHHTENbHBIX MONOKEHHH
NIPaBUTENLCTBO SIMOHHM MOXeT MNpHOETHYTh K peryJIHpOBaHHK AOCTYNa B
COOTBETCTBHH C ITOJIOXKEHHAMH ITyHKTA a. BBIILE.



Cratbs 8

Huyro B HacrosmeMm [IpoTokone He NpenATCTBYET IIPaBHTENbCTBY SIIIOHHMH
NPeJOCTaBJIATh ATEHTCTBY AOCTYN K MECTaM HaXOXIEHHS B [ONOJHEHHE K TEM, O KOTOPhIX
TOBOPHTCS B CTaThsiX 5 M 9, MM MPOCHTb ATEHTCTBO O IPOBENEHHH IEATENbHOCTH 10
MpPOBEPKE B KOHKPETHOM MECTE HaXOXICHHA. ATEHTCTBO HE3aMEIUIMTENIbHO IpHIIaraeT Bce
pa3yMHbIE YCHIIHSA JUIS OCYLIECTBJIEHHS NEHCTBHI B COOTBETCTBHH C TaKOH MPOCHOON.

Cratbsa 9

ITpaBuTenscTBO SIMOHHH NMPENOCTABNAET ATEHTCTBY JOCTYN K MECTaM HaXOXICHHS,
ompefieNleHHBIM AreHTCTBOM Juii oTOopa mpob okpyxkatomed cpenpl Ha OOMIMPHOH
TEPPUTOPUH, NIPH YCIIOBHH, YTO €CJIH NPABUTENBLCTBO SIMOHMH HE MMEET BO3MOKHOCTH
NpeOCTaBUTh TaKOW JOCTYI, TO NMPAaBHTENLCTBO SNMOHHH MpHJIaraer BCE pa3syMHblE YCHIIHS
IS YOOBJIETBOpPEHHs TpeOOBaHMH ATrEHTCTBA B aIbTEPHATHBHBIX MECTaX HAaXOXKICHHA.
ATEHTCTBO He 3amlpalliMBaeT Tako# JOCTyn A0 TeX NOp, moka orbop Mpod OKpyxarome
cpensl Ha OGILIMPHOH TEPPHTOPHH M TIPOLEAYPHbIE MEPHI AJIS €r0 NMPOBENCHHS He 0N00peHs!
CoBeToM H He NPOBEJEHBI KOHCY/BLTallHK MeXKIy PaBUTENbCTBOM SINOHHUH H AT€HTCTBOM.

Crates 10
ATeHTCTBO HHPOPMHPYET NPAaBUTENLCTBO SIIOHHH O:

a. JlesTenbHOCTH, OCYIIECTBJIEHHOM B paMKax Hacrosmiero IIpoTokona, BrIHOYas
JIEATENbHOCTh B OTHOIIEHHMHM JIOOBIX BONPOCOB HMIIM HECOOTBETCTBHH, KOTOpbBIE
ATEHTCTBO [JOBEIO [0 CBEJEHHA NpaBHTENbCTBA SnoHuM, B Inpeaenax
LIECTHAECATH JHEH MOoce OCYMeCTBIEHHA ATEHTCTBOM 3TOH eATEIbHOCTH.

b. Pe3ynpTaTax AesTENbHOCTH B OTHOLIEHHH JIIOOBIX BONPOCOB HJIM HECOOTBETCTBH,
KOTOpble AT€HTCTBO JOBEJO O CBEIEHHSA NMpPaBUTENbCTBA SNOHHUH, IO BO3MOXHOCTH
cCKopee, HO B I/OOOM ciyyae B TEYeHHE TPHUALATH AHEH II0CNe MONY4EHHS
ATEeHTCTBOM 3THX pe3yJIbTaTOB.

C. BLIBOJ.IaX, KOTOPBIE OHO CICJIAJIO B PE3YNNHTATE CBOEH [AesATeNIbHOCTH B COOTBETCTBHHU C
HaCcTOAIIUM HpOTOKOJIOM. Takue BHIBOABI NPpCAOCTABIIAOTCA €XKCTrOodHO.

HA3ZHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) I'eHepanbHBI  OHMpeKTOp AreHTCTBa (B JajbHEHIIEeM  HMEHYEMBIM
“T'eHepalbHBIM OMPEKTOPOM”) YBEOOMJIAET NpaBHUTeNbCIBO SmoHuH 06
yTBepkaeHuHn CoBeroM N0O0ro MOKHOCTHOrO juila ATreHTCTBAa B KayecTBe
HHCIIEKTOpa IO TapaHTHsM. EcinuM npaBuTenscTBO SANOHHMM He H3BELIaeT
I'eHepanbHOrO AMPEKTOpa O CBOEM OTKJIOHEHHM TaKOro JOJKHOCTHOTO JIHLA
KaK MHCIeKTopa Wi SIMOHMH B TEYEHHE TPEX MecCsLEB IOCie IOTydeHHs
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yBenoMiieHHs 06 yTBepxkaeHHH COBETOM, HHCIEKTOP, O KOTOPOM TaKHUM
o6pa3oM yBEJOMJIEHO NpPaBHTENLCTBO SIMOHHHM, CYHTAeTCS Ha3HAYE€HHBIM B
AnoHHIO

ir) I'eHepaibHBIH OHPEKTOp, OEHCTBYS B OTBET HAa IpOChOy MNpaBHTENHCTBA
SInoHHH WK N0 coOCTBEHHOH MHHLIHATHBE, He3aMeJIHTENbHO HHOPMUpPYET
NpaBHTENLCTBO SIMOHHUM 06 OT3bIBE HA3HAYCHHSA N1060T0 ZOKHOCTHOIO JIHLA
B Ka4eCTBe HHCHEKTOpa i SAMOHHH.

b. VYBenoMIeHHE, O KOTOPOM TOBOPHTCA B IYHKTE a. BBIIE, CYHTAETCA MOTYHEHHBIM
NpaBHTENLCTBOM SINOHMH 4epe3 ceMb QHEH MOCNE OaThl HANpaBiieHHs ATEHTCTBOM
TaKOTO YBEeIOMJIEHHs NPaBHUTENLCTBY SMOHUH 3aKa3HOH KOPPECTIOHAEHIMEH.

BHU3bI
Cratps 12

IpaBuTenbcTBO SANOHMH NMpH HEOOXOOHUMOCTH B TEUYEHHE ONHOIO Mecsla Iocie
MOJNy4YyeHHs 3anpoca 06 3TOM MpPeNoCTaBifAeT YKa3aHHOMY B 3alpoce Ha3Ha4YeHHOMY
HHCIIEKTOpPY COOTBETCTBYIOIIYIO MHOTOKPAaTHYIO BBE3AHYIO/BHIE3JHYIO H/HIH TPAH3UTHYIO
BH3bI, YTOOB! 06eCreYHTh HHCIIEKTOPY BO3MOMKHOCTh Bb€3/la H NMpeObIBaHUA Ha TEPPHTOPHH
SInoHMH B UenAX BHINOJHEHHA ero/ee (QyHKUHH. JIroGbie  3ampoOIlleHHBIE BH3bI
ACHCTBUTENBHBI HE MEHee T0Jla H B Cilyyae HeOOXOOMMOCTH BO30OHOBIAIOTCA HA MEPHON
Ha3Ha4Y€HHs HHCNEKTOpa B ANOHHIO.

JOINOJHHUTEJBHBIE NIOJTOXEHHUSA
Cratpa 13

a. B Tex cly4yasax, KOoraa mnpaBHTECIBLCTBO SAnoHun HIH ATrEHTCTBO YKa3bIBalOT HA
HCO6X011}{MOCTB ONpCACIIUTh B HOHOJIHHTCJIBHLIX IMOJIOKECHHAX, KaKHM 06pa30M
CJICOYET NPHMCHATHL MEPEBI, H3JI0KCHHBIC B HAaCTOALLICM Hporoxone, NpaBHTENIBCTBO
SImoHHH M ATEHTCTBO COIJIaCOBBIBAIOT TaKHeE HOHOHHHTCHBHLIC IMMOJIOKCHHA B
TeueHHe AEBAHOCTA JHEH Iocie BCTYTUICHHS B CHJITY HACTOAIIEIO Hpo*roxona HJIK, B
T€X Chy4asaX, KOrga YkKa3aHHEe Ha HEOOXOOHMOCTh TaKHX lIOl'IOJIHPlTCJILHLIX
MMOJIOXKEHHH HaeTca 1ocie BCTYIUICHHS B CHJIY HAacCTOSIICTO Hpo*roxona, - B TCYCHHE
JeBAHOCTA NHEH nocje AaThl TAKOro YKa3aHHi.

b. Jo BcrymieHus B cuily moObiX HeoOXxomMMbIX JONMOJHHUTENBHBIX IIOTOXEHHH
ATeHTCTBO HMEET NIPaBO NPHMEHATH MephI, H3NI0XKEHHbIE B HacTosmeM IIpoTokone.
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CUCTEMBI CBA3H
Cratpa 14

[IpaBuTenscTBO SNOHHM AaeT paspeuieHHe ATEHTCTBY CBOOOZHO HCIIONB30BaTh IS
CIIy>keOHBIX LeNeH CHCTEMBI CBA3H MEXIY HHCIEKTOpaMH ATreHTCTBa B SIMOHHH H
lleHTpanbHBIMH yUpEeXIECHHUSIMH ATEHTCTBA H/WiKM PernoHanbHeIMH 010po, BKIIOYAS
nepeqady B HeaBTOHOMHOM HJIM aBTOHOMHOM peKMMe HHQOpMaLHH, NOCTYNaromen
OT YCTPOMCTB ATEHTCTBA Ul COXPAHEHHA H/HIM HaONIOAEHHS WM Ul H3MEPEHHH, U
obecrieyuBaeT 3almIUTY TAKOH CBA3H. ATeHTCTBO HMOClie KOHCYNbTalLMH C
OPaBHTENLCTBOM SIMOHHMM HMeeT mNpaBO HCMONL30BaTh YCTAHOBJIEHHBIE Ha
MEXIYHapOIHOM YPOBHE CHCTEMBI IIPIMOH CBSA3H, BKJ1104as CITyTHUKOBbIE CHCTEMBI H
Ipyrde BHIOBI JanbHEH CBA3M, HE MCOONAb3yeMble B  SIMOHHH. ITo
npocsOe NpaBuTENbCTBA ANOHUM HIM  AreHTCTBa MNOAPOOHOCTH, Kacarouuecs
OCYNIECTBJICHHA 3TOrO0 INYHKTa B OTHOIUCHHH Mepeayd B HEAaBTOHOMHOM HIIH
aBTOHOMHOM pexuMe HHGOpMalMH, NOCTYNamlleH OT YCTpOHCTB AreHTCTBa UIA
COXpaHEHHMS W/MIH HAOMIONEHWS WA Ul U3MEpPEHHMH, OnpeAensioTcs B
JlononHUTENbHBIX MTONOKEHUSAX.

[Ipn ycTaHOBIIEHHMH CBSI34 M Iepenaye MHGOPMAUMH, KaK 3TO NpeayCMaTpHBaeTcs B
HYHKTE a. BhIIE, HaJJIeXkauluM 00pa3oM YYHTHIBaeTCS HeOOX0aUMOCTh obecrieyeH s
3auMThl HHQOpMALMH, ABIAOIIECH OOBEKTOM COOCTBEHHOCTH, HIHM KOMMEpPYECKH
YyBCTBHTENbHOH HHGOpMauuM HIM ToH HHPOpMAllMM O KOHCTPYKUHH, KOTOPYHO
HpPaBUTENLCTBO SIMOHUH CUMTAET 0CODO YyBCTBUTEIBHOM.

3AILIUTA KOHCDI/IIIEH].II/IAJILHOfI HHPOPMALHHUH
Cratba 15

ATEHTCTBO NMOMEPKHBAET CTPOTHH pexuM obecrniedeHHs 3PGEKTHBHON 3alUTHI OT
PaCKpBbITHS KOMMEPYECKHX, TEXHOJIOTHYECKHX H NPOMBILUIEHHBIX CEKPETOB H ApYroH
KOHOHICHIHaIbHOH HHPOpMaUUH, KOTOpble CTAHOBATCH €My M3BECTHBIMH, BKIIIOYAs
Takyl0 HHQOpPMALHIO, KOTOpas CTaHOBMTCA H3BECTHOH ATreHTCTBY B XoIe
ocyllecTBlIeHHs HacTosero [Ipotokona.

PC)KHM, O KOTOPOM TOBOPDHTCA B IIYHKT€ a. BBHIIIC, BKIKOYAECT, B YaCTHOCTH,
MOJIOKECHHA, OTHOCAIIIHECA K:

1) o0lUMM NpHHUHOAM M CBA3aHHBIM C HHMH MepaM 00 OOpallleHHI0 ¢
KOHGHIEHUIHAIbHOH HHGOpMaLHeH;

i1) YCIOBHSM HaHMa INepcoHana, KacalolIMMCS 3allUThl KOHQHIEHUHATBHOM
uHopmanuy;
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1i1) npoueaypaM B CllydasX HapyIICHHMH HIIH IIPEarioaraéMbiX HapyleHHH
KOH(HIEHIIHALHOCTH.

PexxuM, 0 KOTOpOM TOBOPHTCS B MYHKTE a. BbIIIE, YTBEPXKIAETCS H MEPHOAHYECKH
paccMatpuBaetcs CoBeTOM.

NPHJIOXKXEHHUA
Cratps 16

ITpunoxeHus x HactosmeMy [IpOTOKONY ABIAIOTCA €ro HEOTHEMJIEMOH YacThiO. 3a
HCKJIIOYCHHEM LieNie BHECeHHs nonpaBok B Ilpunoxenus, TepmuH "Ilpotokon", kak
OH ynoTpebnsercs B HacTosAWEM JOKyMeHTe, o3Hadaer IIpotokon u I[lpunoxenus,

BMECTE B3AThIC.

B nepeueHb BHIOB [eATENbHOCTH, yKa3aHHbIX B Ilpunoxenuu I, u mnepeueHs
obopynoBaHHA M Marepuana, ykasaHHbIX B IlpunoxkeHuu I, CoBetoM Moryt
BHOCHTbCA MONpPaBKH IO pEKOMEHJAnuH co3naHHOW CoBerom pabouedl rpynmnsl
3KCIIEPTOB OTKPBITOro coctaBa. Jlio6as Takas nmompaBKa BCTYNAeT B CHIYy depe3
yeThIpe Mecsla mocie ee npHHATHA CoBeTOM.

BCTYIIJIEHHUE B CHJIY
Cratpa 17

Hacrosmmwmii IIpoToKonM BCTymaer B CHIYy B JeHb, KOTZa ATEHTCTBO MOJYYHT OT
NpaBUTELCTBA SIMOHUH NMUCBMEHHOE YBEAOMIIEHHE O TOM, YTO 3aKOHOJATENBbHbIE H
KOHCTHTYIIHOHHBIE TpeGoBaHHs SMOHHH, HEOOXOAMMBbIE I BCTYTUIEHHS B CHINY,

BBIITIOJTHEHBI.

I'eHepanbHBIi NUPEKTOP HE3aMEUIHTENBHO HHPOPMHpPYET BCE rOCYNApCTBA - WIEHBI
AreHtcTBa 0 mo60M 3asBNeHHMH O IIpHUMEHEHHH Hactosmero IIpoTtokona Ha
BPEMEHHOH OCHOBE H O €r0 BCTYIUIEHHH B CHIY.

ONPEJEJIEHHUSA

Crarps 18

Hna uene# Hactosmero Ilporokona:

a.

OtHocamMecs K _AJEpHOMY TOIUIMBHOMY IHKIY HaYJYHO-HCCIENOBATENbCKHE M

OIBITHO-KOHCTPYKTOpPCkHE PaGOTH O3HAYalOT [AEATENBHOCTh, KOTOpas KOHKPETHO
OTHOCHUTCS K JIIOOOMY acleKkTy pa3paboTKH IpolLecca HIH CHCTeMBl Nioboro u3

CIIENYIONIETO:

- KOHBEPCHH AI€PHOI0O MaTE€pHana,

- oborauesns A1epHOro MaTepHaa,

13



- M3TOTOBJIEHHS SOEPHOTO TOIIHBA,
- PEaKTOpOB,

- KPHTHYECKHX COOpOK,

- nepepaboTKH AJEPHOTO TOIIHBA,

- 06paboTkH (He BKIIOYAS NEpPEYNaKOBKH HWIH KOHAMIHOHHPOBaHHA, He
[peayCMaTPHBAIOILETO pa3felIEHHs 3JIEMEHTOB, MAJI1 XPaHEHHSA HIH
3aXOPOHEHHs) OTXOJ0B CPEAHETO MIIH BBICOKOTO YPOBHS aKTHBHOCTH,
COIEpIKalIMX [UTyTOHHH, BbICOKOOOOTallIeHHBIR YpaH HIH ypaH-233,

HO He BKIIOYAlOT JAEATENbHOCTb, OTHOCANIYIOCS K TEOPETHYECKHM  HIIH
byHIaMEHTaIbHBIM Hay4YHbIM HCCIIENOBaHHAM HIIH K Hay4HO-HCCIENOBATENBCKHM H
ONMBITHO-KOHCTPYKTOPCKMM ~ paboTaM N0  MPOMBIIUIEHHBIM  [PHMEHEHHAM
PaOMOH30TONOB, MEIHIUHHCKHM, THOPOJOTHYECKHM H  CeNbCKOXO3SHCTBEHHBIM
NPHMEHEHHUIM, H3YYEHHIO NOCIEACTBHH IJIA 310POBbS H OKPYXKaloILIEH Cpelasl H 1Mo
YCOBEPILUEHCTBOBAHUIO TEXHHYECKOTO 00CTYKHBaHH .

IMnomanka 03Ha4YaeT TEPPUTOPHIO, IPaHHUIIBLI KOTOPOH OmpeneneHbl IPaBHTENIbCTBOM
SINoHMH B COOTBETCTBYIONIEH HHGOPMAallMH O KOHCTPYKUHMHM YCTAHOBKH, BKJIIOYas
OCTaHOBJIEHHYIO YCTaHOBKY, a TaKXe B COOTBETCTBYHOIIEeH HHPOPMALIMH O MecTe
HaXO0)KIIEHHS BHE YCTAHOBOK, BKIIIOYAs 3aKPHITOE MECTO HaXOXXIEHHS BHE YCTaHOBOK,
rie paHee OOBIYHO HCIIOJIB30BAJICA AZEPHBIA MaTepHan (KOTOpble OrpaHH4YHBAaIOTCA
MECTaMH HaXOXIEHHS, TAe€ HMEIOTCA TropsiYyHe KaMephl HWIH OCYIIEeCTBIAIAch
NeATeNbHOCTh, CBA3aHHAA C KOHBepcHeilt, oforalieHHeM, H3TOTOBICHHEM MIIH
nepepaboTkor Tomnuea). Ilmomanka BkmouaeT Takke Bce OOBEKTH, COBMECTHO
pa3sMellleHHBle C YNOMSHYTHIMH BhIllE YCTaHOBKOH HJIH MECTOM HaXOXOEHHS, C
LeNbl0 NTPEAOCTaBICHUS HIIH HCIONB30BaHUS CYILECTBEHHBIX CPEACTB obecreueHus,
BKJIIOYAs: ropA4yre kKamepbl s 0OpabOTKH OOJNY4YEHHBIX MaTepHanoB, He
colepKallluX sAIAEpHBIA MaTepHal; YCTaHOBKH 119 0OOpabOTKH, XpaHEHHA H
3aXOpOHEHHSA OTXOHOB; a TAaKKe 3[aHHA, CBiA3aHHbIE C  COIVIaCOBaHHOM
IEeATeHOCTBIO, OMNpeNeNeHHON MNpaBUTENLCTBOM SMOHMH B COOTBETCTBHH CO
cTaTheit 2.a.1v).

CHsATas ¢ JKCHIyaTallHHA YCTAHOBKA HJIH CHATOC C IKCNIYATAIIHH MECTO HAXOXKIACHHA

BHE YCTAHOBOK O3Ha4alOT OOBEKT MM MECTO HaXOXIEHHA, Ha KOTOPHIX
JEMOHTHPOBaHbl HJM CIENaHbl HENPUIOAHBIMH K 3KCIUIyaTallid OCTaBLUMeCs
KOHCTPYKUMH M 00OpyHOBaHHe, BaXHBE IUIA €e(ero) HCNONb30BaHHA, TaK YTO
OHa(OHO) He HCMONb3yeTcs MUl XpaHEHHs SANEPHOr0 MaTepHasia H He MOXKET Jajee
HCIOJIB30BAaThCA A1 OOpalleHHs C sOepHbIM MaTepHaloM, ero oOpaboTKH WIIH
HCMOJIb30BaHHA.

14



OcTaHoBlIeHHAas VCTaHOBKA HWJIHM 3aKpPHITOE€ MECTO HAaXO0XAEHHA BHE YCTAHOBOK
03Ha4aloT OOBEKT HIIH MECTO HaxXO0XIEHHUS, 3KCIUTyaTallisd KOTOPHIX MpPEKpalliceHa H U3

KOTOPBIX U3BAT ﬂaeprlﬁ mamepuan, HO KOTOPbIC HE CHATHI € 3KCTITyaTallHH.

BricokooboraIeHHbId ypaH O3Ha4yaeT ypaH ¢ o0orameHHeM [0 H30TONy ypaH-235
20% wunu BhILIE.

O160p npob oxpyxalouieit cpeibl B KOHKPETHOM MECTE HaXQXKIEHHUS O3HayaeT 0Toop
npo6 oxpyxaiomeit cpensl (HanmpuMep, BO3IyXa, BOAbI, PaCTHTENBLHOCTH, NMOYBBI,
3arpA3HEHHH) B ONpENEIEHHOM  ATEHTCTBOM  MECTe  HaXOXIEHHA U

HENOCPEACTBEHHOH OIM30CTH OT HETO C LENbI0 COAEHCTBUA ATEHTCTBY B [IOATOTOBKE
BHIBOZOB 00 OTCYICTBMH HE3asfBJICHHBIX SIEPHOrO MaTepHalia WIH sIepHOi
AEATENILHOCTH B 3TOM OMNpeAEIEHHOM MeCTe HaX0XKIEHHA.

Ot160p npob okpykaionieit cpeabl Ha OOIMPHOH TEPPHTOPHH O3HayaeT oTbop npob

OKpYXalolleit cpensl (HampHMep, BO3OyXa, BOABI, PAaCTUTENBLHOCTH, TIOYBHI,
3arpA3HEHHH) B psle ONpEAEN€HHBIX ATEHTCTBOM MeCT HaXOXIEHHI C ULENbIO
coneHCTBHA ATEHTCTBY B IOArOTOBKE BBIBOOOB 00 OTCYTCTBHM HE3asBIEHHBIX
AIEPHOTO MaTepHala WIK AOEPHOM NeATEebHOCTH Ha OOIHPHO TEPPHTOPHH.

JlnepHbIt MaTepHal COIJIACHO OINpedciieHHIo, OaHHOMY B cTaThe XX VYcraBa
ATEHTCTBa, O3HayaeT JI00OH MCXONHBIK MaTepHan HIH Jo0oH cHenHanbHBIH
paclleIuIgIoIIHuNCcS MaTepual. TepmMun "HcxomHbIi MaTtepHan" He MOOJIKEH
TOJIKOBAaTbCA KaKk MNpPHMEHSIOIIMACA K pyde HIH OTXO4aM pyasl. JIro6oe
onpeaeneHue, naHHoe COBETOM B COOTBETCTBHH CO cratheif XX YcraBa ATeHTCTBa
nocne BCTYIUIEHUs B cuiy Hacrtosiuero IIporokona, koTopoe pacmMpsieT CIIHCOK
MaTEpPHANIOB, CYHTAIOIIMXCA  HCXOOHBIM  MAaTEpHAJIOM HIH  CHEUHAIbHBIM
pacIIeIUIAIOIMMCS MAaTEPHAJIOM, BCTYNAeT B CHJIY B COOTBETCTBHM C HACTOSILHM
ITpoTokonOM TONBKO NOCIie NPHHATHSA NPAaBHTENBCTBOM SIMOHHUH.

YcTaHOBKa 03HA4aeT:

1) peaKTop, KpHUTHYECKYI0O cOOpKy, 3aBOA 1O KOHBEPCHH, 3aBOJ IO
H3rOTOBJIEHHIO, NepepabaTHIBAIOIIYI0 YCTAHOBKY, YCTaHOBKY /Ul pa3AelleHHs
H30TOINOB UJIM OTAEIbHOE XPAaHUIIHILE; WIIH

i1) noboe MeCTO HaXOXKIEHHS, Ie OOBIYHO MCIIONb3YeTCs SAEPHBIA MaTepHal B
KOJIMYECTBAX, NPEBBIMIAIONINX OAUH 3 $EKTHBHBIN KHIOTPaMM.

MecTo HaxoXIeHWs BHE YCTAaHOBOK O3HadaeT Jto0oH 00bekT Mnu J0060€ MECTo
HaXOXIEHHUSA, KOTOphle He SBISIOTCA YCTAHOBKOH, M TrAe OOBIYHO HCIONB3YyeTCs
AIEpHBIA MaTepuan B KOJMYECTBAX, PaBHBIX OOHOMY 3()(EKTHBHOMY KHJIOTpaMMy
HJIH MEHee.
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COBEPLLUEHO B Bene 4 nexabps 1998 roma B AByXx 3K3eMIUIApax Ha SIIIOHCKOM H
aHITTHHACKOM sA3BIKaX, TEKCTHI KOTOPBIX PaBHO ayTEHTHYHBI, 32 TEM HCKIIIOYEHHEM, YTO B
cltydae pacXOoXIEeHHH TEKCT Ha aHIMHHACKOM A3blke HMEET IPEUMYIECTBEHHYIO CHITY.

3a [IPABUTEJILCTBO AIIOHHUH 3a MEXKIYHAPOJJHOE ATEHTCTBO I1O
ATOMHO! DHEPTUHU

(moanuce) (noamuce)

KOn3u Ukana Moxamen Dnsbapanei

YpesBoiuaiiHbii 1 [1oMHOMOYHBIH nTOCON I'eHepanbHBIH AUpPEKTOD
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iii)

V)

Vi)

Vii)

IMPUJIOXEHHE 1

INEPEYEHDb BUJOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATBE 2.A.1V)

H3rotoBneHue poTopHsIX TpYO W1d UeHTpHdYT MK cOOpKa ra3oBbIX HEHTPHDYT.

POTOQHBIC !QYQBI 186 | QCHLQHQYL O3HA4YaKT TOHKOCTCHHBIC HHIHHIAPBI, OITHCAHHE

KOTOpBIX npUBeaeHo B pazaene 5.1.1 b) [Tpunoxenus II.

I'asoBble HEHTPHGYIH O3HAYAIOT UEHTpHOYTH, ONHMCAHHE KOTOPLIX NPHUBEIEHO BO
BBOIIHOM 3aMe4aHHMH K paszneny 5.1 Ilpunoxenus II.

Hsrorosnenne quddy3uoHHBIX 6aphepoB.

JuddysvonHbie 6apbephl 03HA4aKOT TOHKHE NTOPHUCThIE QHIILTPHI, OITHCAHHE KOTOPBIX

npHBeneHo B paszaene 5.3.1 a) [Tpunoxenus II.
HaroroeneHue unu c60pka CHCTEM, HCMONB3YIOMIKX J1a3€ephl.

CHCTeMBbl, MCIIONL3YIOUIHE 1a3ephl, 03HAYAl0T CHCTEMBI, BKJTIOYAIOIIHE Te MIPEIAMETHI,
ONMCaHHe KOTOpbIX NpHBeAEHO B pasdene 5.7 [Ipunoxenus II.

H3roroenenue unmn 060p1<a JJICKTPOMATrHUTHBIX CENMApaTOpOB H30TOIIOB.

DNeKTPOMArHHTHEIE CenapaTropbl H3OTOIOB O3Ha4yalwT Te NpeaMeETel, O KOTOPBIX

roBopurcs B pasgene 5.9.1 Ilpunoxenus II 4 xoTopble conepxkaT HCTOYHHKH HOHOB,
ONMHCaHHE KOTOPBIX MpHBeAeHO B pa3aene 5.9.1 a) [Ipunoxenns II.

H3zroropneHne uiH c60pka KOJOHH HIH 3KCTPAKIIHOHHOTO 000pYy10BaHHUA.

KONOHHBI MM 3KCTPAKIMOHHOE O0OpYyZOBaHHE O3HA4YAlOT T€ MPEOMETHI, ONMMHCAHHE
KOTOPHIX TpHBENeHO B pasgjenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
[Tpunoxenus 11.

HsrotoBneHue  pa3fgenMTeNbHBIX — COMeNl MM BHXPEBBIX  TpyOOK  and
a’pOAHHAMHYECKOro 00OoraiueHus.

PaznenurenbHble COMNAa HIH BUXPEBbIE TPYOKH A a3pOAHHAMHYECKOro oborameHus

O3HAualoT pas3deNuTeNbHblE COIUIa W BHXpEBble TpPYyOKHM, OMHCaHHE KOTOPBIX
MPHBEIEHO COOTBETCTBEHHO B pa3zaenax 5.5.1 u 5.5.2 [lpunoxenus IL

HsroroBneHue win c6opka CHCTEM reHEpallHH YPaHOBOH I1a3MBl.

Cuctempl TreHepallHH _YPaHOBOW IJla3Mbl O3HA4YalOT CHCTEMBI A réHepanuH

YPaHOBOIA TL1a3Mbl, OIIHCAaHHE KOTOPHIX npuBeaeHO B pasaene 5.8.3 Ilpunoxenus II.



viii)

X1)

xii)

xiii)

Xiv)

XV)

H3roToBneHre UHPKOHHEBLIX TPYO.

I InpkoHHeBble TPYOB! 03HA4al0T TpYOhl, ONHCaHHE KOTOPbIX NPHBEACHO B pa3aene 1.6
ITpunoxenus Il.

HpOPBBOIICTBO HJIH TIOBBILLIEHHE Ka4eCTBAa TAXKEIOH BOAB! HIIH ﬂeﬁ'repnx.

Tsxenad Bojga wiH AeHTEpHH 03HAYalOT ACHTEepHH, TAXKENyl0 BOAy (OKCHI AeHTepHs)
U noboe Ipyroe coeAMHEHHE NEHTepHs, B KOTOPOM OTHOUIEHHE 4YHCIla aTOMOB
JeiiTepHusa K YHCITy aTOMOB Boopoaa npesbimaet 1:5000.

H3rotosnenne rpadpuTa sAEpHONH YHCTOTEHI.

['paduT aaepHO#H YHCTOTHI O3HAYaeT rpaduT, ypoBEHb YHCTOTHI KOTOPOTO BEILIE, YEM
5 MHJUJIHOHHBIX 4acTe# OOPHOTO 3KBHBAJIEHTA, a IUIOTHOCTh npeBbiiaeT 1,50 r/em’.

H3rotornenne KOHTEHHEPOB W1 001y4eHHOTO TOIUIHBA.

Konre#inep ans o6GIyYEeHHOTO TOINHBA O3HA4aeT €MKOCThb [UIS INEPEBO3KH HW/WIH
XpaHeHHs1 OOJIYYEHHOTo TOIIHBA, OOECNEYHBAIOUIYI0 XMMHYECKYIO, TEIUIOBYIO H
palHalHOHHYIO 3alIMTy, a TaKX€ OTBOJ TeIUla pachaja BO BpeMs IEepEMELICHHA,
NEPEBO3KH U XPaHEHHSI.

H3roTosneHHe peakTOPHBIX YIIPAaBIAIOMX CTEPXKHEH.

PeakTOpHblEe YNpPaBIAIONIME CTEPXKHH O3HA4YalOT CTEPXKHH, OIMHCAHHE KOTOPBIX
npuBeneHo B pasaene 1.4 Tlpwioxenus II.

H3zrotosnenue 6e30nacHbIX ¢ TOUYKH 3pEHUS KPHTHYHOCTH 0aKOB M pe3epByapoB.

be3onacHble C _TOYKH 3pEHHA KDHTHYHOCTH ©aku M pe3epByaphl O3HAYalT Te
IpeaMeThl, ONTHCaHHE KOTOPBIX NpHBeAeHO B pasaenax 3.2 u 3.4 [lpunoxenus I1.

H3roTtoBnenne MauiuH ans p)’6KH O6IIyquHI>IX TOILUIHBHBIX 3J1EMCHTOB.

Mamune! Ui pyOk# oOny4eHHbBIX TOMIHBHBIX 3JE€MEHTOB O3HAYal0T 000pyIdOBaHHE,

OIIHCaHHE KOTOpOro NpuBeneHo B pa3aerne 3.1 Ipunoxenns 11.
CoopyxeHHe ToOpsYHX KaMep.

lopsaune kameppl O3HA4alOT KaME€py HIIH COCIHHCHHBIE MCXKAY cobon KaM€EpbI

oGIKM 06BeMOM He MeHee 6 M, CHaGKEeHHBIE 3aIMTOM, PABHOH HJIH NpPeBbIMIAOIEH
3kBUBaJIeHT 0,5 M OeToHa MIOTHOCTHIO 3,2 r/eM’ MiH fonee, yKOMIUIEKTOBaHHBIE
obopynoBaHHeM [UIs NpPOBENEHHSA OMNEpaldil ¢ HMCIONb30BAHMEM JHCTAHLIMOHHOTO
yOpaBJIeHHA.



IMPUJIOXKEHMUE 11

INEPEYEHb COTJTACOBAHHOI'O OBOPYZIOBAHUSA U HEALZEPHOI' O MATEPUAJIA
JUI1 OTYETHOCTHU OB 3KCITOPTE U UMITOPTE B COOTBETCTBUHM CO CTATHEM

1.1.

1.2

2.AIX)

PeakTophl H peakTopHoe 000pyAoBaHHe
KoMiieKTHble siiepHble peaKTopbl

SnepHsle peakTophl, CHOCOOHbIe paboTaTk B peXHMEe KOHTPOIHPYEMOH
CaMOINOAEPAKHUBAIOILEHCT LEMTHOM peakUdHd HAeNeHHd, HCKIIoYas peaKTophl
Hy/IeBOH MOLIHOCTH, KOTOpBIE OIpEAEIAIOTCA KaK PpeaKTOpsl C IPOEKTHBIM
MaKCHMaNnbHbIM YPOBHEM I[IDOM3BOACTB2 IUIYTOHHMSA, He mpeBblmafomnm 100
I'PaMMOB B TOJI.

ITOACHHUTEJIBHOE 3AMEYAHUE

"SnepHsblit peakTop" B OCHOBHOM BKJIIOYACT Y3JIbl, HAXOJASIIHECS BHYTPH KopIyca
peaKToOpa HIIH HEeloCpeACTBEHHO MPUMBIKAKOIIHE K HEMY, 000pYyAOBaHHE, KOTOPOE
KOHTPOJIHPYET YPOBEHb MOIIHOCTH B aKTHBHOW 30HE, H KOMIIOHEHTbI, KOTOpbIE
OOBIYHO COIEPXKAT TEIUIOHOCHTENb MEPBOro KOHTYypa aKTHBHOH 30HBI PEaKTOpa,
HIJTH BCTYMNAIOT C HUM B HETMIOCPEICTBEHHBIH KOHTAKT WIIH YIIPaBAAIOT HM.

He npeanonaraercs HCKIIOYEHHE PEAKTOPOB, KOTOpbIE HaleXallMM OOpasoM
Mornu Obl MOABEPrHYTbCA MOAWGHKALMH IS [POHU3BOACTBA 3HAYMTENBHO
6onpwero konuyectsa, 4yeM 100 rpamMMoB mIyToHus B rod.  Peakrtopsl,
npedHa3HadyeHHBlE Ul JIMTENBHOH 3KCIUTyaTallMM Ha 3HA4YMTEJBHBIX YPOBHAX
MOIIHOCTH, HE3aBUCHMO OT CTENMEHH HX BO3MOXXHOCTEH NMPOU3BOACTBA IIYTOHHA,
He pacCMaTPHBAKOTCA KaK "'PEaKTOPBI HYJIEBOH MOIIHOCTH".

Peamopnme Kopnyca BbICOKOIo JaBJICHHA

Merannuueckue kopnyca B cbope HIH HX OCHOBHBIE YacTH 3aBOACKOTO
M3TOTOBJIEHHA, KOTOpHIE CIEIHAIBHO IpeNHa3Ha4YeHbl HJIM MOArOTOBJEHBI UIA
pa3MeIlleHHs B HUX aKTHBHOM 30HBI AEPHBIX PEAKTOPOB, KaK OHH OIpeleNieHb! B
nyHkTe 1.1. BeilIe, U ciocoOHBIE BHLIEPKUBaTh pabouee 1aBleHHE TEIIOHOCHTENA

NIepBOTO KOHTYPa.

J10 nepeyeHb, koTopbii CoBer cornacoBan Ha cBoeM 3acedaHud 24 ¢espans 1993 roma mis
HCNOJIb30BaHMA B LIEJIAX PEAH3aLHH CXEMbI NOOPOBOJILHON OTYETHOCTH H B KOTOpbIH CoBeToM
BNOCJIEACTBHH ObUIH BHECEHBI NIOTIPABKH.



1.3.

1.4.

MMOACHUTEJIbBHOE 3AMEYAHHUE

BerHSISI TUIMTA KOpIIyCa BBICOKOIO OABJICHHA PEAKTOpa OXBATBIBACTCA IMYHKTOM
1.2 xaK OCHOBHas, 3aBOACKOI0 H3rOTOBJIEHHS, YaCTh KopIyca BBICOKOTO JaBJICHHA.

BHyTpeHHHe YacTH peakTopa (HanmpuMmep, NMOANEPKHUBAIOLIME KOJOHHBI H IIIMTHI
aKTHBHOH 30HBI H JApyTHe BHYTPEHHHE YaCTH KOpITyca, HaNpaBisIoiLKe TPYOs! WIS
PETYIHPYIOILHX CTEp)KHEH, TEIIOBbIE 3KpaHBI, MEPeropoJKH, TPYOHBIE PELIETKH
aKTHBHOH 30HBI, MIAacTHHB JAH¢QdYy30pa H T.A.) OOBIYHO MOCTaBASIOTCA
IIOCTAaBILMKOM peakTopa. B HEKOTOpHIX ciydasdx oOINpejereHHble BHYTPEHHHE
ONOpHBIE KOMIIOHEHTHl BKIIIOYAIOTCA B H3IOTOBJIEHHE KOpIyca BBICOKOTO
JAaBJI€HHA. OTH MpeAMEThl ABIAKOTCA AOCTaTOYHO BaXXHBIMH C TOYKH 3pEHHA
0€30MacHOCTH M HaJEeXHOCTH 3KCIUTyaTallHH peakTopoB (M ClleJOBaTeNbHO, C
TOYKH 3pEHUS TapaHTHHHBIX OOS3aTENbCTB M OTBETCTBEHHOCTH [IOCTaBIIMKA
peakTopa), yToObl HX MOCTaBKa BHE PaMOK OCHOBHOTO COTJIAlIEHHS O MOCTaBKe
CaMoro peakTopa He cTana Obl OObIYHOM mpakTHKO#. IT03TOMY, XOTA OTAENbHaA
TOCTaBKa 3THX YHHKaJIbHBIX, CIIEHANIbHO NMpeIHa3HAYEHHBIX U MOATOTOBIEHHBIX,
BaXKHBIX, KPYNHBIX H JAOPOTOCTOAILMX TIpPEIMETOB He oOs3arenbHo Oyaer
paccMaTpMBaThbCi KkaK BblMajawoomad H3 chepbl HHTEpecOB, TakoH C€rnocod
TIOCTaBKH CYHTAETCA MAJIOBEPOSATHBIM.

MauMHBI JJ15 3arpy3KH H BbITPY3KH PEaKTOPHOrO TONJIHBA

MaununynsatopHoe  oOopynoBaHHe,  CHELHAIBHO  NpeAHa3sHAa4YeHHOE  HIH
NOATOTOBJIEHHOE [UIA 3arpy3KU HJIH M3BJICYEHHS TOIIMBA U3 AZEPHBIX PEAKTOPOB,
KaKk OHH omnpeleleHsl B MyHKTe 1.1. BbIlle, KOTOpOE MOXET HCIOJIb30BaThCH,
KOrJla peakTop HaXxOOWTCA IOA Harpy3kod, HnM ofJjamaeT TeXHHYECKHMH
BO3MOXKHOCTSMH [UI1 TOYHOTO IIO3HLHOHMPOBAaHHSA HJIH OPHEHTHPOBAHMA,
MO3BOJIAIOUINMH NTPOBOJHTE Ha OCTaHOBIEHHOM peakTope CIIOXHBIe paboThl Mo
meperpy3ke TOIUIMBA, NPH KOTOPhIX OOBIYHO HEBO3MOXHBI HENOCPEACTBEHHOE
HabNnroaeHHe HITH NPAMOHR AOCTYM K TOIUIMBY.

PeakTopHbIe YNIPaBJISIOLIHE CTEPHKHH

CTepKHH, CIIELHANBHO NpeHa3HaYeHHbIE HIIH NIOATOTOBJIEHHBIE I YIIpaBIeHHS
CKOpPOCTBIO PEAKUHH B AAEPHBIX peakTopax, Kak OHM OIpeleNieHsl B myHkTe 1.1.
BBILLIE.

MMOACHUTEJIbHOE 3AMEYAHUE

Crona xe BKJIIOYAKOTCA, NTOMHMO YacTH, IOITIoIaKoIeH HeﬁTpOHbI, €€ OINMOPHBIC H
NMOABCCHBIC KOHCTPYKIUHH, €CIIH ITOCTaBKa ITIPOHU3BOANTCA pa3AC/IBHO.



1.5.

1.6.

1.7.

2.1.

2.2,

PeaxTopHble TPYOBI BLICOKOIO JAaBJIE€HHS
TpyObl, KOTOpBle CHenHaNbHO IpeJHa3Ha4eHbl MM ITOATOTOBJIEHBI AJIA

pa3MelCHUs B HUX TOTUIMBHBIX JIEMEHTOB M TEIJIOHOCHTENs NMEPBOro KOHTypa B
peakTopax, Kak OHHM ompeneyieHbl B ImMyHKTe 1.1. Beinte, mpu pabouem NaBIEHHH,
npessiwaroweM 5,1 MIla (740 yn1/xB. O10¥iM).

IupkoHHeBbIe TPYObI

TpyOs! v cOopku TpyO H3 METALTUYECKOTO LIMPKOHHS HJIH €T0 CIIAaBOB, 10 BECY
npesbimaromde 500 kr B TeyeHue aroboro 12-mecsyHoro mnepuona, KOTOpHIE
CIeHaTbHO MNpeAHa3HayeHbl MJIM NOATOTOBJIEHBl [IA HCIIONb30BAaHHA B
peakTopax, KaKk OHM OmnpenesneHsl B MyHkTe 1.1. Bbllie, H B KOTOPBIX OTHOILEHHE
110 BeCy radHHUs K UIMPKOHHIO MeHb1e yeM1:500.

Hacocbl MEPBOT0 KOHTYPA TENJIOHOCHTEA

Hacocsl, cnenyansHo npeaHasHauyeHHbIE WM TOATOTOBJIEHHBIE A NMOANEPKaHHSA
HUPKYIALMH TEIUIOHOCHTENSA NEPBOro KOHTypa AAEpPHBIX PEAKTOPOB, KaK OHH
onpeneneHsl B IyHkTe 1.1. Bhile.

I[MOACHHUTEJIbBHOE 3AMEYAHHUE

CrnieunanbHO npenHa3HauyeHHbIE HJIM MOATOTOBIEHHBIE HacOCHI MOI'YT BKJII0YaThb
CJIOXHbIE, YIUIOTHEHHblE MJIM MHOTOKPaTHO YIUIOTHEHHBIE€ CHCTEMBl Ui
NIPEeJOTBPALIEHHS YTE€YKH TEIUIOHOCHTENA IEepBOr0 KOHTYP2, Te€pMETHYHBIE
Hacochl M Hacochl C CHCTEMaMH HWHEpLMaJbHOH MacChl. 3JTO ONpeAencHHe
KacaeTcss HacoCOB, aTTeCTOBaHHBIX Mo xiaccy NC-1 WM 3KBHBaIEHTHBIM
CTaHJIapTaM.

HesinepHble MaTepHaJibl 1JIsl peaKTOPOB
JeHTepHii M TAXKeNas BOAA

Hedtepnii, Tsaxenas Boga (OKHCh neHTepus) W moboe IOpyroe coeqHHEHHE
IeiTepusa, B KOTOPOM OTHOIEHHE NeHTepHs K aToMaM BOAOpPOAa MPEBBIIAET
1:5000, npenHa3sHaueHHBIE [UIS MCIOJB30BaHMSA B AEPHBIX pEaKTOpaxX, KaKk OHHM
onpeneneHs! B MyHkTe 1.1. Bbllie, B KOJHYECTBaX, MpeBhnaroux 200 kr atoMoB
neditepus g N000H OOHOH CTpaHBI-MONy4yaTens B TedeHHe joboro 12-
MECSYHOT0 NepHoaa.

Anepuo-unctuiii rpadguT

I'padut, wuMewOWHH cTemeHb YHCTOTHI BHIIE S5-MHJUTMOHHBIX OOpHOro
IKBHBAIEHTA, C IUIOTHOCTBIO Gonbme uem 1,50 r/em’, NMpeAHa3Ha4YeHHBIH U1
HCIOJIb30BaHHA B AICpPHBIX PeaKTOpax, Kak OHH Ollpe/elieHbl B MyHKTe 1.1 BhIleE,
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B KOJIMYECTBaxX, mpeBblmaromux 3x10” kr (30 MeTpuueckux TOHH) WA 00O
OAHOW CTpaHbI-NIONy4aTeNs B TEYeHHE J11000ro 12-MecIYHOro nepHoa.

MNPUMEYAHHE

Ins 1uenei 3KCIOPTHOTO KOHTPOJNSA MpPaBUTENBCTBO oOmpenenser, Oymayr i
JKCTOPTHBIE MapTHH COOTBETCTBYIOIUETO BHIMIEYKA3aHHBIM XapaKTEePHCTUKAM
rpaduTa HCNOB30BaThCS B AACPHBIX PEAKTOPAX.

YcTaHOBKH A8 1nepepadoTKM 00/Jy4YeHHbIX TOMJIMBHLIX IJIEMEHTOB M
obopynoBaHHe, CrnellHa]IbLHO TNpeAHa3HaYeHHOe HJIM MNOJArOTOBJIEHHOE [JIs
3TOrO

BBOJHOE 3AMEYAHUE

Ipu nepepaboTke 06Iy4EHHOTO SOEPHOTO TOIUIMBA IUTYTOHHH M YPaH OTAENAIOTCA
OT BBICOKOAKTHBHEIX NPOIOYKTOB JEJIEHHS M IPYTHX TPaHCYpPaHOBBIX 3JIEMEHTOB.
JUta Takoro pasfeneHds MOIYT HCIONBb3OBATHCA pa3sNUYHBIE TEXHOJIOTHYECKHE
MIPOLIECCHI. Opnako co BpemeHeM npolecc "Ilypekc" cran Hauboinee
PacnpoOCTpaHEHHBIM H NpHEMJIEMBIM. JTOT MpPOUECC BKIKOYaeT pacTBOpEHHE
00y4eHHOro SANEpHOTO TOMJIHBa B a30THOH KHCJIOTE C MNOCJIEXYIOIIHM
BBIIEJIEHHEM YpaHa, IUIYTOHHS W TPOAYKTOB  JEJIEeHHS  3KCTpaKuHei
pPacTBOpPHUTENEM C NOMOIIbIO TpHOyTHIIdOChaTa B opraHHYeckoM pazbaBuTene.

TexHOJNOTHYECKHE IpOLleCCHl HA Pas3lMYHBIX YycTaHOBKax THna "Ilypekc"
aHWIOTHYHBI M BKIIIOYAIOT: H3MeEJIbYCHHE OOJIyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEHHe  TOIUIHBA,  JKCTPAaKUHMI0O  pacTBOPHMTENlEM H  XpaHEHHe
TEXHOJIOTHYECKOM XMAKOCTH. MoXeT uMeThcs Takke oOopynaoBaHue AJis
TEIJIOBOH NEeHHTpalMM HHUTpaTa ypaHa, KOHBEPCHH HMUTpATa IIYTOHHS B OKHCH
HIIM MeTalll, a Takoke 1N 00paboTKH XUAKUX OTXONOB, COAEPXKAIUHX MPOAYKTbI
JeNeHHs, N0 MOoJydyeHHs GOpMBI, IPHIOJHONW 11 MPONOJDKHTENBHOTO XPaHEHHS
WM 3aXOpoHeHHsA. OJHaKo KOHKPETHBIE THMBI H KOHPHUIypauus o6opynoBaHHS,
BBINOJIHAIOMIETO 3TH (PYHKIIMH, MOTYT pa3iH4aThCid Ha Pa3JIHYHBIX YCTAaHOBKAax
tuna "Ilypekc" mo HECKONBKHM MNpHYHHAM, BKIIOYas THIOBI H KOJIHYECTBO
o0Ny4eHHOro  SANEpHOro  TOIUIMBA,  MOAJNexalero  nepepaboTke, H
NpeanoyiaraeMblii NpOLECC OCaXKOEHHS MH3BJIEKaEMBIX MAaTEpPHAIOB, a Takke
npHHUHMNB ofecreyeHHs 6€30MacHOCTH W TEeXHHYeCKoro oOCnyKHBaHHS,
NpUCYIIHE KOHCTPYKUHH JaHHOH 0OCTaHOBKH.

"YcraHoBka A nepepaboTKH OONYyYEHHBIX TOIUIMBHBIX JJIEMEHTOB" BKIKOYAET
obopynoBaHHE H KOMIIOHEHTBI, KOTOpPBIE OOBIYHO HAXOAATCS B NPAMOM KOHTAaKTe C
00Ony4eHHbIM TOIUIHBOM M OCHOBHBIMH TE€XHOJIOTHYECKHMH NOTOKaMH SAEPHOTO
MaTepHana ¥ MPOXYKTOB JEJIEHHS, H HEMOCPEACTBEHHO YNPABIAIOT HMH.
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3.2.

OTH mnpouecchl, BKIOYas NOMHBIE CHCTEMBI IS KOHBEPCHH IUIYyTOHHSA H
NPOU3BOACTBA METAIMYECKOTO IUTYTOHHS, MOTYT OBITh MIEHTHOHUHPOBAHBI IO
MepaM, [pHHHMaeMbIM AN [pPEeJOTBPAlUEHHs ONacHOCTE B CBA3M C
KPHTHYHOCTBIO (HampHMep, MEpaMH, CBS3aHHBIMH C reoMeTpHei), obiyueHnem
(nanpuMep, NyTEM 3alUUTH OT OOJY4YEHHS) H TOKCHYHOCTBIO (HallpUMep, MEpaMHU
10 YAEPKAHHIO).

[IpeameTsl 00OpymOBaHHSA, HAa KOTOphIE, KaK CYMTaeTCs, pacHpoCTpaHseTcs
3HaueHHe ¢pa3bl "H 00opyZOBaHHE, CIIEHATBHO INpefHa3sHaYyeHHOe HIIH
MOATOTOBJIEHHOE" IS nepepaboTKH OONYYEHHBIX TOIUTMBHBIX JJIEMEHTOB,

BKJIIOYAIOT:
Maunnb! 348 pyokH 006/1y4eHHbIX TOIVIMBHBIX 3/IEMEHTOB
BBOJHOE 3AMEYAHUE

310 00OpyHOBaHHE HCHOJB3YETCA IS BCKPBITHS OOOMOYKH TOIUIHBA C 1LIEJbIO
NocJeIyIoLIero pacTBOPEHHs 00NyYeHHOTO saepHOro Matepuana. Kak npaBuio,
HCIONb3YIOTCA CIEUHANbHO NMpeaHa3HaueHHble, CKOHCTPYMPOBaHHbIE IS PYOKH
MeTajlla YCTPOWCTBAa, XOTA MOXET MCHONB30BaThCA H 0ojiee COBEpIIEHHOE
ob6opynoBaHue, HAPUMEP J1a3ephl.

JMcTaHIHOHHO ynpasisieMoe 000pyIOBaHHE, CIIEHATBHO NMpeAHa3HAaYE€HHOE HIIH
MOJTOTOBJCHHOE IS HCMOJIb30BAaHHA Ha YCTaHOBKe MO IepepaboTke, Kak OHa
onpeaeNieHa BhlIile, [UIA PE3KH, PYOKH HITH Hape3KH cOOpOK, IyYKOB WIIH CTepKHEH
00J1y4eHHOTO AAEPHOTO TOIUIHBA.

JduccosibBepbl
BBOJHOE 3AMEYAHHWE

B AucconbBepsl OOBIYHO MOCTYNaeT H3MeNbYeHHOe oTpaboTaBmiee TOrMBO. B
3THX ©0e30MmacHBIX C TOYKH 3pEHHA KPHTHUHOCTH pe3epByapax oOIy4yeHHBIH
sIEepHBIA MaTepHan pacTBOPAETCA B a30THOH KMCJIOTE, H OCTaloluecs OOpe3KH
000104€eK BLIBOAATCA U3 TEXHOJOTHYECKOTO NMOTOKA.

be3onacHble ¢ TOYKH 3peHHS KPHTHYHOCTH pe3epByaphbl (HAallpHMep, Majaoro
JHaMeTpa, KOJbLIEBBHIE MIM TNPAMOYTONbHBIE  pe3epByaphl), CHNELUHATIbHO
NpeXHa3HaYeHHBIE HIIH MOATOTOBJICHHBIE ANA HCIIONB30BAHHUA HAa YCTaHOBKE IIO
nepepaboTke, Kak OHH OINpeAeNeHbl BBIIE, LIS PacTBOPEHHA OOIY4EHHOTO
ANCPHOTO  TOIUIHBA,  KOTOpbie  CIOCOOHBI  BBIAEPXKHBATh  TOPAYYIO,
BBICOKOKOPPO3HOHHYIO JHAKOCTB H MOTYT [AHCTaHIHOHHO 3arpyaTbCd H
TEXHHYECKH OOCTY)KHBATHCA.
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34.

IKCTPAKTOpPHI H 060pyI0BaHHE AJIs IKCTPAaKIUHH PacTBOPHTEJIEM
BBOJHOE 3AMEYAHHE

B 3KcTpakTOphl C paCTBOPHTENIEM IOCTYNaeT KaK pacTBOp 00/Iy4EHHOTO TOIIMBA
U3 OHUCCONBBEPOB, TaK M OpPraHHYeCKHH pacTBOp, C IIOMOILBIO KOTOPOTO
pa3lensioTcs ypaH, TNUNIyTOHUR M mnponoyxTs! nenenus. OOopynoBaHue Ans
9KCTPAKLIHH PaCTBOPUTENEM O0OBIYHO KOHCTPYHPYETCS TaKUM 00pa3oM, YTOOBl OHO
YIOOBJIETBOPSJIO JKECTKHM JKCIUIyaTaIMOHHBIM TpeOOBaHHAM, TaKuM, Kak
IUIMTENbHBIA CPOK CiIyObl 6e3 TeXHHYecKoro oOCIY)KMBaHHS WIH JierKas
3aMEeHAEMOCTh, NIPOCTOTa B IKCIUTyaTallHH M YTIPaBJIEHHH, a Takke I'HOKOCTh B
OTHOLUEHHH H3MEHEHHS [TapaMeTpOB Mpolecca.

CrneuuanbHO TpeAHa3HaYeHHble MM IOATOTOBJIEHHblE  3KCTPAaKTOphl €
pacTBOpHTENEeM, TaKHe, KaK HacaJoOyHble HJH IyJIbCallHOHHbIE KOJIOHHBI,
CMECHTENbHO-OTCTOMHBIE allapaThl WIH LIeHTPOOeKHble KOHTAKTHBIE allapaThl
IUI1 HUCTIONB30BAHHA Ha YCTaHOBKe M0 o00paboTke o0O6nyd4eHHOro TOIIHBA.
DKCTpakTOpbl C pacTBOPHTENEM IOKHBI OBLITH YCTOHYHBBI K KOPPO3HOHHOMY
BO3AEHCTBHIO a30THOH KHCJIOTB..  OJKCTPAaKTOphl C pacTBOpPHTeNeM OOBIYHO
H3TOTaBJIHBAIOTCA ¢ COOMIOEHHEM YPe3BbIYaliHO BHICOKHX TpeOoBaHHH (BKIIOHYas
IIpUMEHEHHE CIIELHalbHBIX METONOB CBAapKH, HHCIEKUHH, ofecnedeHHe H
KOHTpOJIb Ka4yecTBa) H3 MaJlOYyIJepOAMCTBIX HEPKABEIOIHX CTaned, THTaHa,
IIUPKOHUA HITH IPYTHX BhICOKOKa4YeCTBEHHBIX MATEPHAIIOB.

XHMHYeCKHe pe3epByaphl 1151 BblAePKHBAHHUS HJIH XPaHeHHSs
BBOJHOE 3AMEYAHME

Ha orame 3KCTpakUMH pacTBOpHTeneM  00pa3yloTci TPH  OCHOBHBIX
TEXHONOTHYECKHX NOTOKAa XUAKOCTH. Pe3epByapnl A/ BBIAEPKHBAHHA HIH
XpaHEHHs HCIOJNB3YIOTCS B JanbHeimed o00paboTke BceX Tpex IOTOKOB
CIIeAyIOIHM 06pa3oM:

a)  PpacTBOp YHCTOrO a30THOKHC/IOIO ypaHa KOHLEHTPHPYETCS BhIIIapMBaHHEM
U MPOHCXONHUT HPOLIECC NEHUTPALIMH, Ile OH NpeBpaIlaeTCs B OKCHJ ypaHa.
JTOT OKCHA NOBTOPHO MCIOJB3YETC B AAEPHOM TOTUIMBHOM LIMKIIE;

b)  pacTBOp BBICOKOAKTUBHBLIX NPOAYKTOB A€NEHHS OOBIYHO KOHLEHTpHpYETCS
BBITaDUBAHHEM H XPAHHTCS B BHAE KOHLIEHTPUPOBAHHOH XHIKOCTH. ITOT
KOHLIEHTPaT MOJXKET BIIOCJIEACTBUM IPOWMTH BHIMapHBaHHE MM OBITH
npeobpa3oBaH B GOpMY, IPHTONHYIO JUIS XpaHEHHA HIH 3aXOPOHEHHS,

C) pacTBOp YHCTOTO HHTpaTa IUTyTOHHS KOHIEHTPUPYETCS H XpaHHTICA IO
NOCTYIJIEHHA Ha JalbHEHIIMe 3Talbl TEXHOJNOTHYECKOro npolecca. B
4acTHOCTH, pe3epByapbl 111 BbINEPXKHBAHHA MM XpaHEHHS PacTBOpPOB
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TUTYTOHHUS KOHCTPYMPYIOTCA TakuM 00pa3oM, 4To6bl H306ekaTh CBA3AHHBIX C
KPUTHYHOCTBIO NpoOjeM, BO3HHKAIOIIMX B pe3ynbTaTe H3MEHEHHH B
KOHIEHTPAaLHH HIH ¢popMe JAHHOTO NOTOKA.

CnenmnansHO mNpenHa3HaueHHBIE HIM TOATOTOBJIEHHBIE pe3epByaphl A
BBIIECP)KHBAHHA MM XPaHEHHs IUIA HCIIONB30BaHMs Ha YCTaHOBKe 1o nepepaboTke
06y4eHHOro TOIUIHBA. Pe3epByaphl sl BBLAEPKUBAHHA WIH XPaHEHHs JOKHBI
ObITh YCTOWYHBBI K KOPPO3HOHHOMY BO3NEHCTBHIO a30THOH  KHCIOTHI.
PesepByapsl 111 BBLOCPKHBAHHA WM XpaHEHHs OOBIYHO H3TOTABIHBAKOTICA H3
TaKMX MAaTEpHaIOB, KaK MAaJIOYTJIEPOJHCTbIE HEpXKABEIOLIHE CTAJH, THTaH HIH
UWPKOHHH HJIH JpYTHe BBEICOKOKadeCTBEHHEIE MaTepHalbl. PesepByaphl 4/
BBIICP)KHBAHHUSA WM XpaHEHHS MOTYT OBITh CKOHCTPYHMPOBaHBI TakHM 0Opa3zoM,
yToOBI HMX OKCIUTyaTallMss M TEXHHYeCKoe OOCIy)XMBaHHE NPOH3BOAMIHCH
JUCTaHIIMOHHO, W MOTYT HMETh ClIeQyloliHe OCOOEHHOCTH € TOYKH 3pEHHSA
KOHTPOJIA 32 AEPHOH KPHTHYHOCTBIO:

1) OoOpHBIH 3KBHBAJIEHT CTEHOK HJIH BHYTPEHHHX KOHCTPYKUHH paBeH IO
MeHblel Mepe 2%, nubo

2) UMIMHIPHYECKHE pe3epByaphl HMEIT MaKCHMalubHbIA auamerp 175 mm (7
IIOMMOB), THOO

3) npAMOYTONBLHBIA HIH KOJBLEBOH pe3epByap HMEET MAaKCHMAIbHYIO IIHPHHY
75 mm (3 moiima).

CHcTeMa KOHBEPCHH HHTPATA IVIYTOHHS B OKCHJ
BBOJJHOE 3AMEYAHUE

Ha GonpHIMHCTBE YCTaHOBOK NO MepepaboTKe 3TOT KOHEYHRIH NpoLecC BKIKOYAET
KOHBEPCHIO DPacTBOpa HHUTpara IUTyTOHMS B [ABYOKHCh IUIYTOHHA. B uHcCno
OCHOBHBIX OIlepalldii 3TOro Mmpolecca BXOAAT: XpaHEHHEe H KOpPEKTHPOBKa
HCXOIHOTIO TEXHOJIOTHYECKOIO MaTepHasa, OCaXKJeHHe M pasjielieHHe TBEPAOH H
KHAKo# daspl, mNpokanMBaHHe, oOpamieHHe C MNpPOAYKTOM, BEHTHIIALHS,
ofpallieHHe C OTXOJaMH H YIIpaBJIEHHE MTPOLIECCOM.

3aMKHYThIE CHCTEMB!, CIIELHANILHO NIpEeAHa3HaYEeHHbIE HJIM MMOATOTOBIEHHBIE U1
KOHBEPCHH HHTpaTa IUTyTOHHS B OKCHJ IUTYTOHHS, B YaCTHOCTH, 000pyNOBaHHBIE
TakuM 00pa3zoM, yToOBl M30exaTh NOCTHXKEHHS KPUTHYHOCTH U paaHallHOHHBIX
addeKToB, a TakKke CBECTH K MUHHMYMY ONaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.
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CHcTeMa KOHBEPCHH OKCHIA IUTyTOHHS B METaJL
BBOJHOE 3AMEYAHUE

2T10T mpouecc, KOTOphIX MOXeT OBITH CBA3aH C YCTAHOBKOM mo mnepepaboTke,
BKJIIOYaeT (TOPHpPOBaHHE MABYOKHCH IUTYTOHMs, OOBIMHO C TpPHMEHEHHEM
BBICOKOAKTHBHOTO (TOPHCTOrO0 BOAOpOJAa, C leENbi0 MOJy4eHHS GTopHIa
IUIYTOHHS, KOTOpPBIH  BIOCJIIEACTBHH  BOCCTAHaBIMBAeTC C  NOMOILBIO
META/VINYECKOTO KanblUMA BBICOKOH YHCTOTH OO IOJYYEHHS METaLIMYeCKOro
TUTyTOHHS W GTOpHIa KalbUHMA B BHAE LITaKa. B 4YHCIO OCHOBHBIX OIEpalHH
JAaHHOTO mpolecca BXomaT:  (GTOpUpPOBaHHE (HampuMep, C MpPHMEHEHHEM
obopynoBaHHus, colepxkallero OaropolHble METAIbl HIH 3alIMIUEHHOTO
IIOKPHITHEM H3 HHX), BOCCTAHOBJIEHHE MeTaUla (HalpHMep, C NPHMEHEHHEM
KEpaMHM4YECKHX THIJIEH), BOCCTAHOBIIEHHE I1WIaka, oOpalleHHe C IPOAYKTOM,
BEHTHIIALIMA, O6pallieHHe ¢ OTXOJaMHU H YIIpaBIe€HHE NTPOLECCOM.

3aMKHYTbIE CHCTEMBI, CIELHAILHO MpelHa3HAYEeHHbIE WIH NOATOTOBNEHHBIE IS
MIPOU3BOJCTBA METAUIMYECKOTO IUIYTOHHA, B YaCTHOCTH, 0OOpYNOBaHHbIE TAKUM
obpazoM, uTOOBI H36exaTh OOCTHXKEHHS KPHTHYHOCTH M PpaaHallHOHHBIX
3¢ ¢$eKTOB, a TAKOKE CBECTH K MUHHMYMY OITACHOCTH, CBS3aHHbIE C TOKCHYHOCTBIO.

YCcTaHOBKH 1JISl H3TOTOBJICHHS] TOIUIMBHBIX 3J1IeMEHTOB

"YCcTaHOBKA U1 H3TOTOBJICHHA TOIUIMBHBIX 3JIEMEHTOB" BKIIOYaeT 060pyAOBaHHE:

a) KOTOpo€ OOBIYHO HAXOAMTCA B HENOCPENCTBEHHOM KOHTaKTe C
TEXHOJIOTHYECKHUM IOTOKOM SAAEPHOTO MaTepHajla HIH HENOCPEACTBEHHO
o6pabaThIBaeT ero, WIK Xe yIpaBIieT UM, WIH,

b)  KOTOpoe repMeTH3HpyeT AAEPHBIH MaTepHall BHYTPH 000IOYKH.

YcTaHOBKHM [UIS pa3fe/leHHsi M30TONOB YpaHa H ofopyloBaHMe, Kpome
AaHAJIMTHYeCKHX  mpuGOpoB,  cHelMalbHO  IpeAHA3HAYEHHOE  HJIH
MOATOTOBJEHHOE [1JISl 3TOr0

ITIpenmers 00OpyHOBaHHsA, Ha KOTOpBIE, KaK CYMTAeTCA, PpaclpOCTpaHAETCs
3HayeHHe ¢pa3sl "06opynoBaHHE, KpOME aHAIHTHYECKHX IPHOOPOB, CHELHATBLHO
NpenHa3HAaYeHHOE HJIH MOATOTOBJIEHHOE" I pa3felieHHs M30TONOB ypaHa,
BKJIIOYAIOT B ce0s:

I'azoBble NeHTPHPYrH M y3Jdbl H  KOMNOHEHTbl, CHEUHAJILHO
npeaHa3Ha4YeHHble WJIH MOATOTOBJIEHHDbIE [JIS HCMNOJb30BAHMHSA B TIa30BBIX
ueHTpHdyrax

BBOJAHOE 3AMEYAHUE

['azopass ueHTpHUdyra OOBIYHO COCTOHT H3 TOHKOCTEHHOro(bIX) LHJIHHApa(OB)
nuaMmetpoM oT 75 mMm (3 mwoiima) no 400 MM (16 O10HMOB) ¢ BEpTHKAIBLHOM
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LIEHTPaJIbHOH OCBIO, KOTOpHIH(€) momemeH(bl) B BAKyyM H Bpamaercsa(rorcs) ¢
BBICOKOH OKPYXHO# ckopocThlo nopsaka 300 M/c unu 6onee. [Insa noCTHXEHHUS
60nb1IOH CKOPOCTH KOHCTPYKUHOHHBIE MaTepHaIbl BPAILAIOIMXCS KOMIIOHEHTOB
JOJDKHBl HMMETh BBICOKO€ 3HA4Y€HHE OTHOIIEHHS NPOYHOCTH K IUIOTHOCTH, a
poTopHast c6opka H, CIeIOBaTeNnbHO, OTIEJIbHbIE €€ KOMIIOHEHTbl JOJKHBI
M3TOTOBJIATBECA C BBICOKOH CTENEHBXO TOYHOCTH, 4YTOObI pasbanaHc O6win
MHHHUMalbHBIM. B oTiIHuMe OT ApyrHX ueHTpHOYT rasoBas UeHTpHbyra s
oborameHus ypaHa HMeeT BHYTPH pPOTOPHOH KaMephl BpalllaloIylocs(Hecs)
neperopoaxky(1) B ¢opMe JHCKAa M HEMOABIMKHYIO CHCTEMY IOJa4yH H OTBOJA ras3a
UF6, cocrosumryio mo MeHbUIEH Mepe H3 TpeX OTAENbHBIX KaHaloOB, ABa M3
KOTOPBIX COEIMHEHHI C JIONMAaTKaMH, OTXOAAMIMMH OT OCH pOTOpa K nepHbepuitHoR
4acTH POTOPHOH Kamephl. B BakyyMe HaxomHMTCs TakKe psAl BaXHBIX
HEBPAILAIOLIHXCS 3JIEMEHTOB, KOTOPBIE, XOTS H UMEIOT 0CO0YI0 KOHCTPYKIHIO, HE
CIIOXKHBI B M3TOTOBJIEHHH W HE H3TOTOBJMAIOTCS M3 YHHKAIbHBIX MaTEpHalOB.
LenTpudyxHas ycraHOBKa, OOHaKo, Tpedyer OOnbmIOro 4HCiIa 3ITHX
KOMIIOHEHTOB, TaK YTO HX KOJIHYECTBO MOXET CNIYKHUTb BaXXHBIM HHIHKATOPOM
KOHEYHOT'O HCIOJIb30BaHHS.

Bpamawiuecss KOMOOHEHTBI
a) IlonHbie poTopHBIE COOPKH:

ToHKOCTEHHbIE HMWIMHIAPHI HIIH Pl COEAHHEHHBIX MeXIy coO0H TOHKOCTEHHBIX
LUHJIHHAPOB, HM3TOTOBJIEHHBIX H3 OJHOrO HIH Oojiee MaTepHAlIOB C BBICOKHM
3HayeHHEM  OTHOIIEHHS  TMPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
INNOACHUTEJIbBHOM 3AMEYAHMH k HacrosiieMy pasgeny. CoeanHeHHE
UHIMHAPOB MeXAy coboil oCyIecTBIseTCs MPH MOMOIIHM THOKHX CHIBPOHOB HIIH
Koney, omnucaHHbIX B uwactH 5.1.1. c) Huxke. CoOpaHHBII pOTOp HMeEET
BHYTPEHHIOIO(ME) mMeperopoaxy(d) M KOHIEBBIE Y37bl, ONHCAHHBIE B YacTAX
5.1.1.d) u e) Hwke. OaHako monHas c6opka MOXeT OBITh ITOCTaBJIEHA 3aKa3YHKY B
YaCTHYHO cOOpaHHOM BHIE.

b)  PortopHsie TpyOsI:

CrenMansHO NpeaHa3HaYeHHbIE WM MOATOTOBJIEHHbIE TOHKOCTEHHbIE UHITHHAPSI
¢ TomuuHO#M cTeHkH 12 mm (0,50 mrofima) unu MeHee, nHameTpoM oT 75 MM (3
moima) mo 400 mMm (16 nOr0iMOB), H3rOTOBJIEHHBIE H3 OOHOrO HiIH Ooiee
MaTepHaIOB, HMEIOIIMX BBICOKOE 3HAYEHHE OTHOLIEHHUS NMPOYHOCTH K IJIOTHOCTH,
ykazaHHbiXx B [IOSACHUTEJIBHOM 3AMEUYAHHH k HacTosmeMy pasaeny.

c) Konbua unu cunbGoHbI:

KoMnoHeHTH!, chneunansHO TpelHa3HayeHHblE MJIM TOATOTOBJIEHHbIE A
CO31aHHS MECTHOMH ONOPBI U1 POTOPHOH TPyObI HIIH COEQUHEHHS pAfia POTOPHBIX
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Tpy6. CunbdoHBI IpencTaBiAoT coO0H KOPOTKHE UHIHHAPH! C TOMHUHON CTEHKH
3 mm (0,125 nrokima) unx MeHee, ouaMeTpoM OT 75 MM (3 mioiima) no 400 mm (16
IIOHMOB), UMEIOIIMX OIMH rop H H3rOTOBJEHHBIE W3 OJHOIO H3 MAaTEpHalOB,
HMEIOIHMX BBICOKOE 3HaYEHHE OTHOLIEHUS NPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX B
MNOACHUTEJIBHOM 3AMEYAHMUU k HacToAwEMY pa3aeny.

d)  Ileperoponku:

KomnoHeHTs B ¢opme aucka auamerpoMm oT 75 MM go 400 mm (ot 3 1o
16 qofiMOB), cClleHHaNbHO MpeOHa3HaYeHHble MM NOATOTOBJIEHHblE I
YCTaHOBKH BHYTPH PpOTOpPHOH TpyObl UEHTPHYTH C HEABI0 H30JHpPOBATh
BBIITYCKHYIO KaMepy OT IJIaBHOH pa3euTe/IbHON KaMephl H B HEKOTOPBIX Cllydasx
IUIA yIyqImeHHA HUpKynauuy raza UF6 BHYTPH ITIaBHOM pa3feMTeNbHON KaMephl
pPOTOpPHOH TpYOBl W H3TOTOBNEHHBIE W3 ONHOTO W3 MaTepHaIOB, HMEIOLIHX
BBHICOKOE 3HAa4YEHHE OTHONIEHHSA TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[MOACHUTEJIBHOM 3AMEYAHUU k HacTosmeMy paszeny.

e) BepxHHe/HMXKHHE KPBIIIKH:

KommnoHenT B ¢opMe aucka auamerpoM oT 75 MM (3 miofima) no 400 mm
(16 o10MMOB), CHEUHATBLHO IIpeJHa3HAYE€HHbIE MJIH MOArOTOBJIEHHBIE TaKHM
obpa3oM, yTOOBl TOYHO COOTBETCTBOBATbh JHAMETPY KOHIIOB POTOpPHOH TpYyOBl H
Onaronaps 3ToMy ynepxuBaTte UF6 BHYTpH ee. ITH KOMIIOHEHTBHI HCIOJIb3YIOTCH
A1 TOro, 4ToObl TNOANEpKHBaTh, YIACPXKHBaTb HMIH colepxkaTh B cebe Kak
COCTaBHYI0 YacCTb 3JIEMEHTHI BEPXHETO IOALIMIIHHKA (BEpXHAA KpbILIIKA) HIIH
CIYXMTh B  KayeCTBe HeCyllleH 4YaCTH  BpallalOIUMXCA  3JJEMEHTOB
3NIEKTPOJBUTATENA M JJIEMEHTOB HIJKHETO MOMIIMNHMKA (HWXKHAS KpbIIKA), W
H3TOTOBJIAIOTCA M3 OJHOTO M3 MaTepMaloB, HMMEIOIIMX BBICOKOE 3HayeHHe
OTHOUIEHHA IPOYHOCTH K IIIOTHOCTH, YykasaHHbx B [IOACHHUTEJIBHOM
3AMEYAHMWH k HacTosweMy paszneny.

MMOACHUTEJIBHOE 3AMEYAHHUE

lI.TIH BpallarOIIMXCd KOMIIOHEHTOB uem‘pmbyr HCNIONB3YIOTCA CICAYIOIIHE
MaTCpHaAJIbl:

a) MAapTEeHCHTHOCTApEKLIHE CTajlid, HMEIOIHe MaKCHMaIbHBIA Ipenen
TIPOYHOCTH Ha pacTskenHe 2,05 x 10° H/M? (300 000 GYyHT/KB. AIOHM) HIIH
Oonee;

b)  anoMHHHEBbIE CIUIaBbI, HMEIOIIME MaKCHMAIBLHBIA NpeleNn IMPOYHOCTH Ha
pactskeHue 0,46 x 10° H/M (67 000 dynT/kB. m10¥M) UM 6onee;

C)  BOJIOKHHMCThIE (HUTENOOOGHBIE) MaTepHabl, IIPHrOaHbIE s
HCIIONIb30BaHHA B KOMIIO3HTHBIX CTPYKTypax H HMeEIOIIMe 3HadyeHHs
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5.1.2.

yaeNnbHOro Monayns ympyroctd 12,3 x 10°M unn Gonee M MaKCHMAIBHOTO
YOENbHOTO Ipenena MpOYHOCTH Ha pactsxeHue 0,3 x 10° unu Gonee u
MaKCHMaJIbHOTO YAENbHOTro fpeaena npoqﬂbcm Ha pacTsbkenue 0,3 x 10° M
unu Gonee ("ynenbHsI MOAyAb yrpyroctH" - 310 Moaynb FOHra B H/v,
JeneHHbIH Ha ynenbHbI Bec B H/M®; "MakcHManbHblit yAENbHBIH Ipenen
ITPOYHOCTH Ha PacCTAKEHHE" - 3T0 MAaKCHMAIbHBIA Npenesl MPOYHOCTH Ha
pacTskenne B H/M®, neneHHbIH Ha yenbHbii Bec B H/M’,

CraTH4yecKHe KOMIOHEHTHI
a) TloAWWNHHKH C MarHUTHOM NOABECKOM:

CneumanbHO MNpeHa3HAYeHHbIE WM IOATOTOBJIEHHbIE NMOAUIHITHHKOBBIE Y3JIHI,
COCTOSIIIME M3 KONBLIEBOTO MAarHHTa, MOABEWIEHHOro B 00oiMe, comepxaleH
nemndupyromyto cpexy. OOoiima H3rorosnsercs u3 croiikoro k UFs MatepHana
(cm. TIOACHUTEJIBHOE 3AMEYAHUE k pazaeny 5.2.). MarHuT coeHHseTCs
C TMOJIOCHBIM HAaKOHEYHHKOM HIH BTOPHIM MAarHMTOM, YCTaHOBJIEHHBIM Ha
BEpPXHEH KpBILIKEe, OMHMCAaHHOH B paszzene 5.1.1. e). MarHut Moxet uMmers hopMy
KONblla C COOTHOLIEHHEM MEXIYy BHEWIHUM H BHYTPEHHHM [IHaMETpaMH,
MEHBUINM HJH paBHBIM 1,6:1. MarHuTt Moxer uMeTh GopMy, 06ecreyHBaOLIyIO
HayanbHylo npoHuuaemocts 0,15 T'e/m (120 000 eaunun CI'C) unu Gonee, unu
O0CTaTOYHYIO HaMarHH4eHHOCTh 98,5% munu Oonee, HNH MpoM3BelEeHHE HHIYKUHH
Ha MaKCHMAaJIbHYIO HaNpsS)KeHHOCTh Nojs 6onee 80 K /m> (107 I'c.3). Kpome
OOBIYHBIX CBOWCTB MaTepHana, HEOOXOZHMMBIM IIpEABAPHTENBHBIM YCIOBHEM
ABJISETCA OTrpaHHYEHHE OYeHb ManbiMH gomyckamH (MeHee 0,1 mm wau 0,004
JlofiMa), OTKJIOHEHHS MarHMTHBIX OCeH OT TIeOMEeTpHYECKHX Ocedl HIH
obecnieueHue 0co6oH rOMOreHHOCTH MaTepHarna MarHuTa.

b) TNomuwunHuku/aeMndepsr:

CrneuMasbHO  NpeJHa3HaYeHHblE  WJIH  NOATOTOBJEHHbIE  MOAIIHITHHKH,
coJep ailye y3en oCh/yIIOTHHTENbHOE KONbLO, CMOHTHPOBaHHbIH Ha nemmndepe.
Ocpb 06b14YHO TIpeacTaBnser coboi Bal U3 3aKaJIEHHOH CTaJlH C OOHHUM KOHLIOM B
dopme nonycdepbl, H CO CpeaCTBaMH NOJACOCIUHEHHS K HHXXHEH KpBIILKe,
ONHCaHHOH B pazzene 5.1.1. e), Ha apyrom. Ban, onHako, MOXeT ObITh COETHHEH C
THAPOAMHAMHYECKMM MoamMnHukoM. Koneuo umeer ¢opMy Ttabnerku c
nonycepHyeckuM yriybleHHeM Ha OAHOH NOBEPXHOCTH. JTH KOMIOHEHThHI
4acCTO MOCTABIAIOTCA OTAENBHO OT Aemndepa.

¢) MonexynspHble HaCOCHI:

CneunasbHO  NpeJHa3Ha4Y€HHbIE  WIH  NOATOTOBNEHHBIE  UWIHHAPHL €
BBITOYEHHBIMH HJIH BbIOABIECHHBIMH BHYTPH CIHpalbHBIMH KaHaBKaMH H C
BBICBEpPJICHHBIMH BHYTPH OTBEPCTHAMHM.  THIOBBIMH pa3MEpPaMH SABJISIOTCH
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5.2.

clenylolme: BHYTpeHHHH nuaMerp oT 75 mM (3 mroiima) no 400 MM (16 mroimoB),
tonmuHa creHkH 10 MM (0,4 naroiiMa) unu 6onee, ¢ ATHHOH, paBHOH JHAMETPY HIIH
Ooonbile. KaHaBkM OOBIYHO HMMEIOT NPSAMOYTOJBHOE IONEPEYHOE CEYEHHE H
rnyouny 2 mM (0,08 mroiima) unu 6onee.

d)  Crartops! gBUraTene:

CnenuanbHO [MMpegHa3sHauye€HHblE MJIH MOATOTOBJIEHHBIE CTaTOpbl KOJBLEBOMH
¢opMBl 1 BBICOKOCKOPOCTHBIX  MHOroasHbIX THCTEPE3HCHBIX (MM
PEaKTHBHBIX) JIEKTPOJABUTaTENCH NMEPEMEHHOTO TOKA U1 CHHXPOHHOM paboThHl B
YCTIOBHAX BaKyyMa B Auana3oHe yacToT 600-2000 I'uy u B nnanasoHe MOIIHOCTEH
50-1000 BA. CraTtopbl cOCTOAT U3 MHOrodasHbIX 0OMOTOK Ha MHOTOCIOHHOM
)KEJIe3HOM CepAEeYHHKE C HU3KMMH MOTEPSIMH, COCTaBJIEHHOM M3 TOHKHX IUIaCTHH,
06b19HO TonuuHoM 2,0 MM (0,08 mroiima) unu MeHee.

e) Kopnyca/npueMHHKH LeHTpHYTH

KOMMNOHEeHTs, CHnenHalbHO MpeAHa3HauYeHHble MM IOATOTOBJIEHHBIE IS
pasMeIeHHss B HHX cOOpkH pOTOpHOH TpyOml rasoBoil nenrpudyru. Kopmyc
COCTOHMT M3 JKECTKOro IMJIMHIApA C TONIMMHOA creHKH Ao 30 MM (1,2 mrofima) ¢
NpPELUH3HOHHO OOpa0OTaHHBIMH KOHUAMH I YCTAaHOBKH NOIIUMIIHHKOB H C
OJHHM MIIH HECKONbKMMH ¢rnaHumamMM ans MoHTaxa. OOpaGoTaHHblE KOHIIBI
napajuieNnibHpl APYT OPYTY H NEPINEHIMKYIAPHB NPOAOJBHOM OCH LMJIMHApA B
npeaenax 0,05 rpanyca wiu mMenee. Kopnyc MoxeT Takxke NpeicTaBasTh coboi
KOHCTPYKLIHIO AYEHCTOTO THMA AJA pa3MEILEeHHA B HEM HECKOJBKHUX POTOPHBIX
Tpy6. Kopnyca n3roraBnuBarTCsa U3 MaTepHaloB, koppo3uecToikux k UFe, uiu
3alIHILAIOTCSA MOKPLITHEM U3 TAKHX MATEpHAJIOB.

f)  JloBymknu:

CneuuanbHO npeAHa3Ha4YeHHBIE HIJIHM TMOATOTOBIEHHbIE TPYOKM BHYTPEHHHM
nuamerpoM 1o 12 MM (0,5 mroiima) mns usBneveHus raza UFg U3 poTopHO# TpyOsI
no Merony TpyokH Iuro (1.€. ¢ OTBEPCTHEM, HaNPaBJIEHHBIM Ha KPYTOBOH IOTOK
rasa B poTOpHOH TpyOe, K NpuMepy, MOCPeACTBOM M3ruba KOHLA pagHalibHO
PacnosokKeHHOH TpyOKH), KOTOpPbIE MOXHO MMPUKPENHUTh K LIEHTPAIbHON CHCTEME
H3BJIeYEeHHA ra3a. TpyOKH H3rOTOBICHBI H3 MaTEpHAJIOB, KOPPO3IHECTOHMKHX K
UF¢, WK 3aIuIIaoTcs NOKPhITHEM U3 TaKHX MaTepHAJIOB.

CnenManbHO NpelHAa3HAYeHHble HJIH NOATOTOBJIEHHbIE BCIOMOraTejlbHble
CHCTeMbl, 000pyI0BaHMEe H KOMIOHEHTHbI I HCIOJIL30BAHHA Ha
ra3oueHTpudyxHoil ycTaHOBKe no oGorameHHIo
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5.2.1.

BBOJHOE 3AMEYAHHE

BcnomorarenbHble CHCTEMBI, 000pyAOBaHHE H KOMIOHEHTHl ra3oLeHTPHYXKHOH
YCTAaHOBKH M0 0OOTallleHHI0 TMpeAcTaBnsioT co00H CHCTEMBl YCTaHOBKH,
Heobxonumeie ans noaadd UFs B HeHTpUGYTH, 1N1A CBA3H OTAENbHBIX UEHTPHYT
Mexay coboil ¢ Henblo 06pa3oBaHHSA KackaloB (WIM CTyneHei), yToObl JOCTHYL
6onee BBICOKOTO oboramieHus M H3BiIe4yb "mpoaykr" H "xBocthl" UFg H3
LEeHTpHG YT, a Takke o00pynoBaHHe, HEOOXOAMMOE i MPHBENEHHUSA B IeHCTBHE
UeHTpHdYr HIH AN ynpaeneHHs ycTaHoBkod. OOwrHO UFg Hcmapaercs H3
TBEPIBbIX BEILECTB, ITOMEILEHHBIX BHYTPH IOJOIPEBAaEMBIX AaBTOK/IABOB, H
nojaercsa B razoobpasHoit popMe k HEeHTpHYraM depe3 CHCTEMY KOJUIEKTOPHBIX
TpybonpoBonoB kackaga. "Ilpoaykr"” u "xBoctel" UFg, nocrymamommue H3
LEHTpHOYT B BHIE ra3oo0pa3sHbIX MOTOKOB, TakKe NPOXOIAT Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOOIPOBOJOB Kackaja K XOJIOOHBIM JIOBYLIKaM (paboTaromum
npH Temneparype okono 203° K (-70°C)), rae oHH KOHIEHCHPYIOTCA H 3aTeM
[IOMEIIAIOTCA B COOTBETCTBYIONIME KOHTEHHEpH 7l TPAaHCMOPTHPOBKH HIIH
xpaHeHHd. Tak KaK YCTaHOBKa MO OOOrameHHIO COCTOHT H3 MHOTHX ThICHY
HeHTpUdyr, cobpaHHBIX B  KacKaibl, CO3JAlOTCA  MHOTOKHIOMETDPOBbIE
KOJUIEKTOpPHbIE TPyOONpOBOAbI KacKalOB C THICAYAaMH CBapHBIX IIBOB, NpHYEM
CXéMa OCHOBHOH 4YaCTH HX COCIMHEHHH MHOTOKPaTHO MOBTOPSETCA.
O6opynoBaHHe, KOMIIOHEHTHl H CHCTEMBbl TpyOOIPOBOZOB H3TOTOBJIAIOTCA C
cobnoeHHEM BICOKHX TpeOGOBaHHH K BaKyyM-IUIOTHOCTH H YHCTOTe 00paboTKH.

CHcTeMbl MOJa4H/cHCTeMbl 0TBoA2 "'mpoayKTa" H ""XBOCTOB"

CnenuanbHO NpEeaAHAa3HAYCHHBIC HIIH IIOATOTOBJICHHBIEC  TEXHOJIOTHYECKHE
CHCTEMBI, BKIIIOYAKOIIIHE:

ITHTAIONIME aBTOKJIABBl (MJIH CTAaHLMH), Ucionb3yeMble nis nomayd UFg B
KacKaasl UeHTpUOYT nipu gasneHun a0 100 kIla (15 dyHT/KB. Q1oMiM) U npu
ckopocTH 1 kr/y unu 6onee;

necyb6IMMaTopsl (MM XOJIOJHBIE JIOBYIUKH ), HCIOJIb3yeMble 119 BBIBEACHHSA
UFs w3 kackagoB npu paBnenun no 3 kIla (0,5 &yHT/KB.O10MM).
HecybnuMartopsl criocobHbl oxnaxaarbes 10 203°K (-70°C) u HarpeBaThes
o 343°K (70°C);

CTaHIHH "NpoayKkTa" U "XBOCTOB", Hcnonb3yeMbie AN nepeMeeHus UFs B
KOHTEHHEpHI.

JTa ycTaHOBKa, 000pyI0BaHHE H TPYOONPOBOAKI NMOTHOCTBIO H3TOTAaBIHBAIOTCA U3
croikux Kk UF¢ MaTepHanoB HIM 3alIMIIAIOTCA HOKPBITHEM H3 HHX (CM.

MNOACHUTEJIBHOE 3AMEYAHHWE k panHomy pasgeny) ¢ cobioneHHeM
BBICOKHX TPeOOBaHH#H K BaKYyM-IUIOTHOCTH H YHCTOTE 00paboTKH.
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5.2.2.

5.2.3.

5.24.

MamuHHbIE CHCTEMBI KOJIJIEKTOPHBIX TpYﬁOﬂpOBO}.’lOB

CneunansHoO nmpeaHa3HaYEHHbIE WM NOATOTOBJIEHHbIE CHCTEMBI TPYOOIIPOBOJOB H
koynekTopoB s yaepxkaHus UF¢ BHYTpH HeHTpH}YXKHBIX KacKagoB. ITa CeThb
TpyOompoBooB OOBIYHO TNpencraBnser cobod cHcreMy cC  "TpoHHBIM"
KOJUIEKTOPOM, H Kak[as LEHTpHdyra COEIUHEHA C KaXABIM H3 KOJUIEKTOPOB.
CnenoBaTenbHO, CXeMa OCHOBHOH 4YaCTH MX COEAMHEHHS MHOTOKPaTHO
noptopsercs. OHa NOJHOCTBIO H3roTaBnuBaercs M3 cToiiknx k UFg MaTepuanos
(cm. T[IOSACHMTEJIBHOE 3AMEYAHME k HacrosmeMy pasgeny) ¢
cobnroieHHeM BHICOKMX TpeOOBaHHH K BaKyyM-IUIOTHOCTH H YHCTOTe 00paboTKH.

Macc-cnekTpoMeTpbl/HCTOYHHKH HOHOB A UFg

CneuuansHO mNpeAHa3HauyeHHblEe MM TOATOTOBJIEHHBIE MAarHHTHBIE MM
KBaJpYIOJIbHbIE MacC-CIIEKTPOMETPHBI, CIIOCOOHBIE NMPOU3BOAMUTH MpsAMO# oTOOp
npo6 nonaBaeMoi MacChl, "NpoayKTa" MM "XBOCTOB" U3 razoBsix noTtokoB UFg u
obnagnarole nonHKIM HabOpOM CIEXYIOIMHX XapaKTEPUCTHK:

1. yJenbHasd paspelaiomas cnocobHocTh 1o mMacce cBbime 320;

2. coae€pxKaT HCTOYHHKH HOHOB, H3IOTOBJIEHHBIC H3 HUXpPOMA HJIIH MOHEIA HIIH
3alIHIECHHBIC MOKPBHITHEM H3 HHUX, HJIH HHKCIHPOBAHHELIC,

3. cozepxaT HOHH3AaLIMOHHbIE HCTOYHHKH ¢ 60MOapAHPOBKOH 3/IEKTPOHAMH;
4.  coaep)kaT KOJNJIEKTOPHYIO CHCTEMY, IPUTrONHYIO UL M30TOMHOTO aHATM3A.
IIpeo6pa3oBaTen YaCTOThI

[Ipeo6pa3oBaTeny 4aCTOTHI (TaKXKe H3BECTHBIE KaK KOHBEPTOpPLI HJIM HHBEPTOPHI),
CHELMANIBHO TNpeHa3HAaYE€HHbIE HWIHM IOATOTOBJECHHBIE [UIS NHMTAaHHA CTAaTOPOB
JIBUraTejieH, OonpeneiaeHHbIX B noanyHkre 5.1.2. d), uaM 4acTH, KOMNOHEHTHI H
noacbopku Takux npeobpaszoBaTesied 4acTOTHI, OONazaroliHe MOJHBIM HaGopoM
CNEYIOLIUX XapaKTEPUCTHK:

1. MHoOrodasHbi# BeIXoa B AHana3oHe oT 600 go 2000 I'u;

2. BbICOKas CTabMIBHOCTH (CO cTabunu3zauuei yacTots! nyume 0,1%);
3. HU3KHE HENTHHEHHbIE HCKaXXeHHUS (MeHee 2%);

4.  xodddHIHEHT none3Horo aeicTus cBbime 8§0%.

NMOACHUTEJIbBHOE 3AMEYAHHUE

[epeuncnennoe Bhllle OOOPYAOBaHHE BCTYNAET B HEMOCPEINCTBEHHBIH KOHTAKT C
TexHonoruyeckuM raszoM UF¢ MJIHM HemocpencTBEHHO YympaBnseT paboToi
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5.3.

5.3.1.

5.3.2.

HEHTPHUOYT ¥ MPOXOXKIEHHEM ra3a OT UeHTpUYTH K ueHTpudyre H U3 Kackaaa B
Kackan.

Kopposuectoiikne k UF¢ MaTepuansl BKIIOYAIOT HEPXKABEIOUIYIO CTalb,
AIIOMHHHH, aTIOMHHHEBBIE CIUIABBI, HHKENb MJIH CIUIaBBI, coiepxaimue 60% u
bonee HHKENA.

CnennajbHO mNpedHa3HaYeHHble MM NOATOTOBJIEHHble COOpKM H
KOMINOHEHTHI /151 HCNO0JIL30BAHKA NPH ra3zoau(pPy3IHoHHOM 000TraleHHH

BBOJHOE 3AMEYAHHE

Tlpn rasomuddy3HoHHOM MeTone pa3feNeHHs H30TONOB YpaHa OCHOBHOH
TEXHOJIOTHUECKOH cbopkoi SIBJIAETCS CTeHHaNbHbIA MIOPHCTHIH
razoaudPy3HoHHbIH Oapbep, TEINIOOOMEHHHMK I OXJaXOEHHS ra3a (KOTOpHIH
HarpeBaeTcs B MPOLIECCE CHKATHs), YIJIOTHHTENbHbIE KIaNaHbl H PeryJHpyoHe
KJIaNaHBl, a Taloke TpybonpoBoasl. Ilockonbky B razonud@y3HOHHOH TEXHONOTHH
ucnonssyercs mectudropucteiii ypan (UFs), Bce o6opynoBaHue, TpyObonpoBoab!
H TOBEPXHOCTH HM3MEPHTENIbHBIX NpPHOOPOB (KOTOphIE BCTYMAalT B KOHTAKT C
ra3oM) AOJDKHBI HM3TrOTaBIMBAaThLCS M3 MAaTEPHAIOB, COXPAHSIOMMX CTaOHIBHOCTH
npu koHTakTte ¢ UFs. Tazoanddy3noHHas ycTaHOBKa COCTOMT H3 psla TaKHX
cOOpOK, TaK YTO MX KOJIHMYECTBO MOXET OBITh BaXKHBIM MOKa3aTelleM KOHEYHOIo
npeJHa3HAYeHHS.

I'azoan¢¢py3noHnble 6apbepbl

a) CneusanbHO NpeIHa3Ha4YEHHBIE WJIHM NMOATOTOBJIEHHBIE TOHKHE, INOPHCTHIE
¢unbTpsI ¢ pazMepoM nop 100-1000-A (anrcrpem), TomuuHoH 5 MM (0,2 groiiMa)
WIM MeHbIlle, a 1A TpyOuaTeix ¢dopM auaMerpoM 25 MM (1 aroiM) MIIH MEHBILE,
H3rOTOBICHHBIE M3 META/UIHYECKHX, IMOJHMMEPHBIX HIH  KEpaMHYECKHX
MaTepHanoB, kopposuecTorkux k UFg, u

b) cneunanbHO MNOATOTOBJEHHbIE COEAWHEHHS WIM  MOpPOWIKH IS
H3TOTOBJIEHHA TaKHX QHABTpoB. Takue coeqMHEHHS H NMOPOIUKHM BKJIIOYAIOT
HHKEb WIH CIaBhl, conepxamue 60% wunu Gonee HHKeNd, OKCHI alIOMHHHSA
unu crorkie Kk UF¢ noHOCTBIO PTOpHpOBaHHBIE YIIIEBOAOPOAHBIE MOJIHMEPHI C
yictoTod 99,9% wunu OGonee, pasmMepoM uactul MeHee 10 MKM H BBICOKOH
OJHOPOAHOCTBIO YACTHI O KPYAHOCTH, KOTOpBIE CIIEI[HATLHO TOATOTOBIIEHB! IS
H3roTOBNIEHHA razoaudPy3noHHbIX 6apbepoB.

Kameps! 1uddpy3opos

CreunanbHO  mpenHasHayeHHble  HAH  MOATOTOBJIEHHBIE — TEPMETHYHBIE
LMIMHApHYEeCcKHe cocyasl auaMerpoM Oonee 300 mMm (12 nroiiMOB) M JIMHOH
6onee 900 MM (35 mrOHMOB), MM MPAMOYTOJIBHBIE COCYIbl CPABHUMEIX pPa3MEpOB,
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5.3.3.

5.34.

5.3.5.

5.4.

HMeEIOIIMe OOMH BNYCKHOM M JBa BBINYCKHBIX NaTrpyOKa, QUaMeTp KaXIOro M3
KoTopbIx Gonee S0 MM (2 mroiima), nnsd noMelleHHS B HUX razoaud¢y3sHoOHHBIX
OapbepoB, M3roTOBJEHHbIe M3 CTOMKMX K UF¢ MaTepuanos wiM 3alMIleHHbIE
NMOKPBITHEM U3 HHX, U NpeJHa3Hau€HHbIEe UIS YCTAHOBKH B FTOPH3OHTAIBLHOM HJIH
BEPTHKAIBHOM MOJI0KEHHH.

Komnipeccopbl H ra3oayBKu

CreunanbHO MpegHa3HaueHHblE WM IMOATOTOBJIEHHBIE OCEBHIE, LIEHTPOOEKHBIE
HIH 00BbEMHEBIE KOMIIPECCOPBI, HJIM Ta30AYBKH C IIPOH3BOAMTENILHOCTHIO HA BCOCE
1 M’/MuH UM Gonee UFg v ¢ naBjieHHEM Ha BBIXOHE IO HECKOJILKHX coTeH klla
(100 ¢ynT1/KB. O10¥M), penHa3HaYEHHbIE 1S OOJTOBPEMEHHOM 3KCIUIyaTallHH B
cpene UF¢ c anekTpoaBHraTeneM COOTBETCTBYIOIIEH MOIIHOCTH MM 6e3 Hero, a
TakKe OTAenbHBIE COOPKM TaKHX KOMIIPECCOPOB M ra3ofyBOK. JTH KOMIIPECCOPBI
U ra3oQyBKH HMEIOT Nepenaj AaBieHHs oT 2:1 mo 6:1 W M3roTaBIMBalOTCA M3
croiikux Kk UFs MaTepHanoB i NOKPhIBaIOTCS HMH.

YNI10THEHHA BpallalLIHXCcs BaJIOB

CrnieunanpHO NpeaHa3HaYeHHbIE WM MOATOTOBJICHHbIE BaKyyMHBbIE YTUIOTHEHHS,
YCTaHOBJIEHHBIE Ha CTOPOHE [M01aYH H Ha CTOPOHE BHIXOJa U1 YIIOTHEHHs Baa,
COEIMHAIOWEr0 POTOP KOMIPECCOPa HIH Ia30AyBKH C MPHBOJHBIM JBHTaTelIeM, C
TeM YTOObl O0ECneuYHTh HAAEXKHYI0 TepPMETH3alHI0, NPeJOTBPALIAILYIO
HaTeKaHHe BO3QyXa BO BHYTPEHHIOIO KaMepy KOMIpeccopa HIH Ta30ldyBKH,
KoTtopas HanojHeHa UFs. Takue ynnoTHEHMs OOBIYHO ITPOEKTHPYIOTCS Ha
CKOPOCTh HaTekaHHs 6ydepHoro raza meHee 1000 cM’/MuH (60 m10iiM>/MHH).

Tennooomenunku 15 oxnaxaennsa UFg

CnenuansHo TNpeAHa3sHayeHHbIE WM TOATOTOBJIEHHBIE TEIUIOOOMEHHHKH,
usrorosieHHble M3 cToikuX K UF¢ MaTepHasioB MM mMOKPHITHIE HMH (33
HCKIIIOYEHHEM HEp)KaBelollleH CTalH), HIH MeIbIO, HIIH JI0OBIM COYETaHHEM ITHX
METAJUIOB H PAaCCYHTAHHBIE HAa CKOPOCTb M3MEHEHHS NaBJICHHA, ONpeesIAIoIIero
yreuky, meHee 10TIa (0,0015 byHT/KB. mroiiM) B yac mpH nepenaje IaBjIeHHS
100 xITa (15 dyHT/KB. A10HM).

CneunajbHo NpeIHAa3HAYEHHbIE HJH NOArOTOBJEHHble BCHOMOTaTeJbHbIE
CHCTeMbl, 000OpyaoBaHMe H KOMIOHEHTBI [JIf HCHO0JbL30BAHHA MPH
razoangp¢ysHoHHOM oborameHnu

BBOJHOE 3AMEYAHHE

BcnomorarenbHele  CHCTEMBI,  OOOpyJOBaHHE M KOMIIOHEHTHI  JIA
razonuddy3HOHHBIX YCTaHOBOK I10 0OOTaIleHHIO MPECTaBIAIOT cOGOH CHCTEMBI
yCTaHOBKH, Heobxoaumele wia nogaun UF¢ B razomuddysnonHyo cbopky, ans
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5.4.1.

CBSI3H OTAENBHBIX cOOPOK Mexay coboi H 06pa3oBaHHA KacKaJoB (MNH CTyreHeH)
C LIENIBIO MOCTENEHHOTO JOCTH)XEHHs 60Jiee BEICOKOTO 00OralieH!s! H H3BJICUYEHH
"mpoaykTta" ® "xBocToB" UF¢ u3 nudQy3HOHHBIX KacKaloB. Beuay
BBICOKOMHEPIIMOHHBIX  XapaKTepUCTHK AHM(PQY3HOHHBIX  KackajgoB ioboe
IIpepbIBaHHE HX paboThl, OCOOEHHO HX OCTaHOBKA, NPHBOIAT K CEPbE3HBIM
nocneacteusM.  CnenoBaTenbHO, Ha rasoaud@y3HOHHOH YCTaHOBKE Ba)KHOE
3HaYeHHE HMEIOT CTPOroe H IOCTOSHHOE MNOLAEpP)XaHHE BaKyyMmMa BO BCeX
TEXHOJIOTHYECKUX CHCTEMaxX, aBTOMAaTH4ecKas 3alllMTa OT aBapMil M TO4YHOE
aBTOMAaTHYECKOE perylHpoBaHMe TIOTOKAa rasa. Bce 310 npuBOOMT K
HeoOXOAMMOCTH OCHAIICHHs YCTaHOBKM OONbIIMM KONMYECTBOM CIELHAaNbHBIX
HU3MEPHUTENBHBIX, PETYIHPYIOMHMX H YNPABIAIOIHUX CHCTEM.

O6b1yH0 UFs McnapsAercs M3 LHIHHIPOB, MOMEIIEHHBIX BHYTPH aBTOKJABOB, H
noaaercs B razoobpasHod ¢opMe K BXOOHBIM TOYKaM 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TpybOIpOBOIOB Kackaza. "Mlpoayxt" u "xBoctel" UFg,
MOCTYTAOIME H3 BBHIXOAHBIX TOYEK B BHJE a3000pa3HbIX NOTOKOB, NMPOXOIAT
yepe3 CHCTEMY KOJUJIEKTOPHBIX TpybonmpoBomoB Kackaza nHO0 K XOJIOAHBIM
JIOBYIIKaM, JTH60 K KOMIIDECCOPHBIM CTaHLMAM, rie razoobpasHeiii notox UFg
CKHXKAETCd M 3areM [IOMEUIaeTcss B COOTBETCTBYIOLIHE KOHTEHHEpHl IUid
TPaHCIIOPTHPOBKHU WIH XpaHeHHs. Ilockonbky razoanddy3sHoHHas yCTaHOBKa IO
oborameHHio Hmeer Oonbmioe KOMMYECTBO Tra3oaH(dy3HOHHBIX COOPOK,
coOpaHHBIX B KacKajbl, CO3[alTCA MHOTOKHIOMETPOBBIE KOJIEKTOPHBbIE
TpyOOIIPOBOIB! KacKaOB C ThICIYaMH CBapHBIX LIBOB, IIPMYEM CXEMa OCHOBHOMH
YacTH HX COeIMHEHMH MHOTOKpaTHO NnoBTopsgerci. O6opyaoBaHHe, KOMIIOHEHTBI
H CHCTEMBl TpPyOONPOBOZOB H3TOTOBIAIOTCA C COONMIONCHHEM  BBICOKHX
TpeboBaHHH K BaKyyM-TUIOTHOCTH H YHCTOTE O0paboTKH.

CHcTeMbl NOXAYH/CHCTEMDBI OTBOAA "NIpOXYKTa" H "' XBOCTOB"

CreunanbHO IpegHa3HaYe€HHBlE WIH [OATOTOBIEHHBIE TEXHOJNOTHYECKHE
cUcTeMBl, criocoOHble paboTate nmpu ndapnenuu 300 Ila (45 ¢yn1/KB. MIOHM) MM
MeHee, BKIIOYas:

OUTAIOME aBTOKIIABHI (MM CHCTEMBI), Hcnonb3dyeMble g nogayu UFs B
razoauddy3MoHHbIE KaCKaNLI,

Jecy0nuMaTopsl (WIM XOJOAHbIE JIOBYHIKH), HCIONb3yeMbIE 11 BbIBEACHHUS
UF¢ u3 razoguddy3HoHHBIX KacKaoB;

cTaHuuH OxmxeHHsa, rae UFg B rasoobpasHoii dopMe H3 Kackada
CXHMAaEeTCH U OXJIaXKAAeTCs 10 XHIKOTO COCTOSHHS;

CTaHUMHM "MpoAyKkTa" HIH "XBOCTOB", HCIIONb3yeMble Ul NEPEMEILECHHS
UFs B KOHTeHHEpHI.
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

CucreMsl KOJIJIEKTOPHBIX prGOl'IPOBOZIOB

CrneunaibHO NMpeaHa3HaYeHHbIE HIIH TOATOTOBIIEHHBIE CHCTEMBI TPYOOIIPOBOIOB H
CHCTeMBbl KonexTopoB s yaepxkaHus UF¢ BHyrpH rasoanddy3HoHHBIX
KacKalloB. JTa ceTb TpyOOMpOBOAOB OOBIYHO IMpeACTaBIseT cCOOOH CHCTEMY C
"NBOHHBIM" KOJJIEKTOPOM, T[[€ Ka)kKJasd sA4YeHKka COeIAMHEHa C KaXIbIM M3
KOJLJIEKTOPOB.

BakyyMubie CHCTEMbI

a) CneunanpHO  IpedHAa3HAaYeHHbIE  HIH  [OATOTOBJIEHHBIE  KPYIIHBIE
BaKyyMHhElE MarucTpaid, BaKyyMHble KOJUIEKTOPBl H BaKyyMHbl€ HacoChl
NPOH3BOAMTENBHOCTBIO 5 M>/MuH (175 byT /MuH) HiH 6olee.

b)  BakyymHble Hacochl, ChneNManbHO TMIPeAHA3HAYEHHbIE I pPaboTH B
conepxameii UFs atmocdepe M H3rOTOBICHHblIE M3 ANIOMHHHA, HHKENA HIH
CrNaBoB, coxepxamux 6onee 60% HUKENA MIIM NMOKPBITbIE HMH. 3TH HacoOCHI
MOT'YT OBITh HJIH POTalIHOHHBIMH, HIIH [TOPIIHEBBLIMH, MOT'YT HMETh BBITECHSIOLIHE
H (TOpHCTOYT/IepOAHbIE YIIJIOTHEHHS, a TaKXe B HHX MOTYT IIPHCYTCTBOBAaThb
crnennaibHble paboyne KHIKOCTH.

CnensajbHble CTONOPHBIE H PETYJIHPYIOLIHE KIANAHBI

CrieudanbHO  mnpeAHa3sHadYeHHbIE MM [OATOTOBJIIEHHBIE  PY4HblE  HIIH
aBTOMAaTHYECKHE CTOMOPHBIE H PpEryJHpYIONIMe KilanaHbl CHIbQOHHOIO THIIA,
uzrotroBneHHble U3 cToMkux K UF¢ Matepuanos, nnamerpom oT 40 no 1500 mm
(1,5 no 59 moHMOB) ONA YCTAaHOBKH B OCHOBHBIX M BCHOMOTaTENbHBIX CHCTEMAX
razognddy3MOHHBIX YCTAHOBOK 110 00OTaIlleHHUIO.

Macc-cnexTpomeTpbi/HcToUHHKH HOHOB 1is UFg

CneunyanbHO IpedHA3HauY€HHblEe WIJIH MOATOTOBJIIEHHBIE MarHHTHBIE HIH
KBaJIpyTIOJIbHblE MacC-CIIEKTPOMETPhI, CIIOCOOHBIE MPOM3BOAMTE NMPAMOH OTOOP
npo6 moxaBaeMOM MaccChl, "MpoAyKTa" MM "XBOCTOB" M3 ra3oBbIX MOTOKOB UFs 1
obnafamliiye MoJIHbIM HabOpOM ClleNyIOIMX XapaKTePHCTHK:

1.  ynenbHas paspeuiaionias cnocoOHOCTh o Macce cBoliule 320;

2. COACPXKAT HCTOYHHKH HOHOB, M3TOTOBJICHHLIC U3 HUXpOMaA MIIH MOHEIA HIIH
3alIMIICHHBIC ITOKPBITHEM H3 HHX, HIIH HHKCIIHPOBAHHLIC,

3.  conepxaT HOHH3AaUHOHHbIE HCTOUHHUKH ¢ 60MOapAHPOBKOH 3NEKTPOHAMH;

4.  copepxaT KOJUIEKTOPHYIO CHCTEMY, IPHTOAHYIO IS H30TOMHOrO aHAJIH3a.
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5.5.

NMMOACHHUTEJIBHOE 3AMEYAHHE

Ilepeunciennoe BbIlIe 0BOpyIOBaHHE BCTYMAET B HEMOCPEACTBEHHBIH KOHTAKT C
TexHonoruyeckuM razoM UFg, 1160 HEnmocpeaCTBEHHO peryjHpyeT IOTOK B
npenenax Kackaga. Bce MOBEPXHOCTH, KOTOpPHIE BCTYNAlOT B KOHTAaKT C
TEXHOJIOTHYECKHM Ta30M, IeJHKOM H3roTaBiuBaloTca H3 CcTOHKHX K UFg
MaTepHAJIOB MJIM NOKpHIBAlOTCA HMH. [Ind nened pasfenoB, OTHOCAIMHXCSA K
razonup@y3HOHHBIM YCTpOHCTBaM, MaTepHaibl, Koppo3uectoiikue k UFg,
BKUIIOYAIOT HEPKABEIOWYI0 CTalb, AIIOMHHUH, AIIOMHHHEBBIE CIUIaBbl, OKCHJ
AIIOMMHHA, HUKEJb HJIM CIuiaBbl, conepxamue 60% wunu Gonee HUKeENs, a TaKxkKe
ctoiikne Kk UFg monHOCThIO PTOPHPOBaHHbIE YTI€EBOAOPOAHBIE TOJTUMEPEI.

CneunuanabHo Npe€aIHA3HAYE€HHBIC HIIH NOATOTOBJICHHBIC CHCTEMBI,
oﬁopynonalme H KOMINOHEHTBI Jd HCOOJbB30BAHHA Ha YCTaHOBKaX
A3POIHHAMHYECKOI'O oGorameHus.

BBOJHOE 3AMEYAHHE

B npoueccax aspoanHamuueckoro oborameHHs cMech razoobpassoro UFg n
JIETKOro rasa (BOOOPOA MJIM TeJIMA) CKHMAeTCs M 3aTeM IIPOIYyCKAaeTCs 4Yepes
paslensIomue 3JIEMEHThI, B KOTOpBIX H30TONHOE pa3JelieHHE 3aBepHIAcTCs
NOCPEACTBOM IMOJYYEHHS OONBIIMX LEHTPOOEXKHBIX CHA MO TIEOMETPHH
KPUBOJIMHEHHOH CTEHKH. VYcnemHo pa3paboTaHbl nBa mpolecca 3TOro THHa:
NpollECC COMJIOBOTO pa3lelieHHs M Ipolecc BUXpeBod Tpybku. [ns oboux
IIPOLIECCOB  OCHOBHBIMH  KOMIIOHEHTaMH KacKala pasfelleHHs  SBJISIOTCS
LMJIHHIPHYECKHE  KOpmyca, B  KOTOpPBIX  pPa3sMEWIEHbl  CNElHaIbHbIE
pasfenHTeNbHblE 3JIEMEHTHl (COIUIa HMIM  BHXpeBble TpyOKM), TIa3o0Bhble
KOMIIPECCOPH! M TEIUIOOOMEHHHMKH IS yAajeHHs oOpa3ylomerocs NpH CXaTHH
Tera.  JInd a’dpoaMHAMHMYECKMX YCTaHOBOK TpeOyeTca LENbIH psAa  TaKHX
KacKaJoB, TaK YTO HX KOJIMYECTBO MOXET CIY)KHTb BaXXHBIM YyKa3aTelleM
KOHEYHOTO HCHOJb30BaHHA.  [loCKOnbKy B a3pOAMHAMHYECKOM IIpoliecce
ucnonsdyercs UFg, noBepxHOcTH Bcero o6opyaoBaHHsA, TpyOONpoBOOOB H
M3MEPHTENIBHEIX NMPHOOPOB (KOTOPHIE BCTYMAIOT B KOHTAaKT C ra3oM) AOJIKHBI
H3roTaBJIHBATLCA M3 MaTEPHAJIOB, COXPAHAIOMIMX YCTOHYHBOCThL NMPH KOHTAKTE C
UFs.

MMOSACHUTEJIBHOE 3AMEYAHHE

IlepeuncneHHble B HACTOSAIEM  pa3fiesie  3JE€MEHTHl  BCTYMAalOT B
HEMOCPEACTBEHHBIH KOHTaKT ¢  TexHonoruyeckum rasoMm UFg nmbo
HEMOCPEACTBEHHO PETyJIHPYIOT NOTOK B Npeleniax Kackaja. Bce moBepXHOCTH,
KOTOpBblE BCTYMAalOT B KOHTAKT C TEXHOJIOTMYECKHM TIa3oM, LIEJTHKOM
H3rOTaBNHUBAIOTCA H3 CTOHKHX K UFs MaTepHanos, HiIH 3alIMIUEHBI TOKPBLITHEM H3
TaKMX MaTepuHaioB.  Jlng uened paspgena, OTHOCALIETOCS K 3JlEMEHTaM
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5.5.1.

5.5.2.

5.5.3.

5.54.

a3poauHaMHuueckoro oborameHus, koppo3uectoitkue k UF¢ Marepuansi,
BKJIIOYAIOT MeEIb, HEPKaBEIOIIYIO CTajlb, AIIOMHHHH, allOMHHHEBBIE CIIJIaBBI,
HUKeNb MIIM chjaBbl, comepxamue 60% unu OGonee HUKeENs, a TaKKe CTOHKHE K
UFs nonHOCThIO GTOPHPOBAaHHBIE YIJIEBOAOPOAHBIE TOTUMEDHI.

PasznenutensHblie comia

CrneusanbHO NpeAHa3HaYeHHbIE WJIH MOJATOTOBIEHHbIE pa3le/IUTe/IbHBIE COMNa M
ux cOopku. PasnenuTenbHblE COMIa COCTOAT M3 HIETEBHIHBIX H30THYTHIX KaHAIOB
¢ panuycoM u3ruba mexnee 1 MM (o6s1yHO 0T 0,1 10 0,05 MM), KOPPO3MECTOHKHX K
UFs, M MMEIOIMX BHYTPEHHIOI pEXYIIYI0 KpOMKY, KOTOpas pasaenser
MpPOTEKAIOLIMH Yepes COIIO Ta3 Ha ABe (paKLMH.

Buxpesble TpyOKH

CrneuvanbHO NMpeNHAa3HA4YEeHHbIE MM NMOArOTOBJICHHBIE BHUXpEBBIE TPYOKH M HX
cbopku. BuxpeBbie TpyOKH HMEIOT LHJIHHAPHYECKYIO HJIM KOHYCOOOpasHYIO
¢dopMy, H3roToBlEHbl H3 Koppo3HecToHkHX K UF¢ MaTepHaloB MM 3allHIIEHBI
MIOKPBITHEM H3 TaKHX MaTepHajJioB W HMerT auamerp ot 0,5 cM g0 4 cM npH
OTHOLUEHHH IMHB K Ouamerpy 20:1 uau MeHee, a Takxke oaHO MM Oonee
TaHTe€HUUaIbHOE BXOAHOE OTBEPCTHE. TpyOKM MOryT OBITh OCHAaIllEeHbI OTBOAAMH
COIJIOBOTO THITa HAa OJHOM HJIH Ha 060MX KOHIIAX.

NNOACHUTEJIBHOE 3AMEYAHUE

[IntaTensHBI Ta3 MoCTynaeT B BHUXPEBYIO TPYyOKy IO KacaTenbHOM C OXHOIO
KOHLA MJH 4Yepe3 3aKpyuyHBAaIOUIHWE JIOMAaTKM HIH 4Yepe3 MHOIOYHCIIEHHBIE
TaHI€HUHAJIbHbIE BXOJHbIE OTBEPCTHSA BIIONb TPYOKH.

Komnipeccopsl H razoayBkH

CreuvanbHO NpeAHa3sHaYeHHblEe WM MOATOTOBJIEHHBIE OCEBbIE, LEHTPHUQYXHbIE
WIM  OObEMHBIE  KOMIpPECCOpbl  HMIM  Ta30QyBKH, H3TOTOBIIEHHBIE M3
Koppo3uecTOHKHX K UF¢ MaTepHanoB, HIH 3alIHIUEHHBIE NMOKPHITHEM H3 TaKHX
MaTepHaJIoB, IPOM3BOAHTENBHOCTHIO HA BXOAE 2 M /MHH HiH 6onee cmecu UFs u
HECYIIEero rasa (BOOOpO WIH rejni).

NNOsACHUTEJIBHOE 3AMEYAHUE

Takue xoMnpeccophs! U ra30qyBKH OObBIYHO HMEIOT Iepenan aasineHus ot 1,2:1 o
6:1.

YnioTHeHHs BpallaloUIHXCH BaJ0B

CrieuHansHO Np€aHa3Ha4YC€HHBIC HJIH NMOATOTOBJICHHBIC YIUIOTHCHHA
BpallalouIuXcs BaJIOB, YCTAHOBJICHHBIEC HA CTOPOHE ITOJAa4YH H HAa CTOPOHE BBIXOJa
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5.5.5.

5.5.6.

5.5.7.

IUIA YNJIOTHEHHUSA Bajia, COEIHHAIOIIETO POTOP KOMIpeccopa MM pOTOp ra3oAyBKH
C NPHBOIHBIM ABHTaTeNeM, ¢ TeM YTOObl obecrneynTh HaJeXXHYIO repMeTH3alHIO,
NpeIOTBPAILAIOILYIO BBIXOA TEXHOJOIHYECKOTO ra3a HWiIH HaTeKaHHE BO3IyXa HIIH
YIUIOTHAIOIIEr0 ra3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa HIH Ta3o0dyBKH,
KoTopas 3anonHeHa cMecblo UFg i Hecymiero raza.

Ten1000MeHHMKHY A OXJA2XKACHHH ra3a

CneunansHO npegHa3sHayeHHble MM MOATOTOBJICHHBIE  TEMIOOOMEHHHKH,
H3TOTOBJIEHHBlE M3 KOppo3HecToikux kK UF¢ MarepnalioB WM 3allMILEHHbIE
MOKPHITHEM M3 TaKHX MaTEpPHAIIOB.

Koxyxu pa3aeasiommx 31eMeHTOB

CneunanbHO NpE€OHA3HAYECHHBIC HJIH IMOATOTOBJICHHBIE KOXYXH pasdeldiolnx
JJIEMEHTOB, H3TrOTOBJICHHBEIC H3 KOpp03HCCTOﬁKHX K UFG MAaTCpHAIOB HIIH
3aIHIICHHBIX IIOKPBITHEM M3 TaKHX MATEPHATIOB, 1JId NOMEIIEHHA B HHX
BHXPEBBIX Tp)’GOK WK Pa3dciIMTEIbHBIX COMEI.

MOACHUTEJIbBHOE 3AMEYAHHE

3TH KOXYyXHM MOTYT NpeICTaBNATh co60# LMIMHAPHYECKHE KaMephl IHaMEeTpOM
6onee 300 MM 1 anuHoM Honee 900 MM MM NPAMOYTOJIBHBIE KAMEPB! CPaBHHUMBIX
pa3MepoB U MOTYT ObITh MpefHa3Ha4YeHbl 1)1 YCTAHOBKH B TOPH30HTANBHOM HIIH
BEPTHKAJILHOM ITOJIOXKEHHHU.

Cucrembl Noga4vn/cHcTEMBI 0TBOAA "'mpoayKra' H ""XBoCTOB"

CneuuanbsHO NPpCAHA3HAYCHHBIC HJIH TOATOTOBJICHHBIC  TEXHOJIOTHYECKHE
CHCTEMBI HITH oﬁopynosalme JUIA 000TaTHTEIbHBIX YCTaHOBOK, H3TOTOBJICHHBIC H3
KOppOBHCC’I‘OﬁKHX k UFg MaTEpHaIOB HJIH 3aUIMINECHHBIX IMOKPBITHEM H3 TAKHX
MaTEpHAJIOB, BKITHOYAIOIIHKE:

a) MHUTAOIIHE aBTOKIABHI, MEYH MJIH CHCTEMBI, HCIIOJIb3yeMble IUIS MOJaqyH
UF¢ ana npouecca oborameHuns;

b)  nmecybnuMaTopbl (MIH XONIOQHbIE JIOBYIIKH), HCIIOIb3YEMBIE UL BBIBEICHHUS
Harperoro UFs w3 nmpouecca oborameHus s MOCIEAYIOIIETO
nepeMenIeHus;

C)  CTaHLMH OTBEPKICHHA MM OXHXEHHS, UCIIONBb3yeMble s BeiBeaeHUus UFg
U3 npouecca oborameHus nyreM cxatug U nepesona UF¢ B XKHUAKYIO HIH

TBEpAYIO Gopmy;

d) cranuuu "nponmykra" MiaM "XBOCTOB", HCHONb3yeMble IJIA NEpEMEILECHHA
UFs B kOHTEHHEPBHI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

CHcTeMbl KOJIJIEKTOPHBLIX TPYOONpoBOXOB

CneunalbHO NpeAHa3HaYeHHbIE HJIM MOATOTOBNEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TPyOONpoBOIOB, H3roTOBNEHHble M3 koppo3uecToiikux k UF¢ MaTepuanoB uiH
3alIMIUEHHbIE MOKPHITHEM H3 TaKUX MaTepHanoB, mnsd yaepxaHus UF¢ BHYTpH
a3pOJMHAMHYECKHX KacKaJoB. 3JTa ceTh TPYOONMpPOBOAOB OOBIYHO NMpEeACTaBIAET
coboi cHcTemMy C "IBOMHBIM" KOJUIEKTOPOM, I'leé KaXIBIH Kackaj HWJIM Tpymna
KacKaloB CO€UHEHB! C KAXKIbIM H3 KOJUIEKTOPOB.

BakyyMHBbIe CHCTeMbI H HACOChI

a) CrneuuanbHO 1npedHa3HayeHHble WM INOATOTOBJIEHHBIE BaKyyMHbIE
CHCTEMbI, IPOM3BOAHTENBHOCTBIO Ha BXOAE 5 MY/MHH HIH 6oree, COCTOSILHE H3
BaKyyMHBIX MarucTpajei, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HacOCOB, U
npeaHa3HayeHHbIe Ans paboThl B cogepxaiux UFg razoBbix cpenax.

b)  BakyyMHble HacOChI, CIELIHAJILHO NpeAHa3HaYe€HHBIE WIH NMOATOTOBIEHHBIE
s pabotel B comepxamx UFg rasoBbIx cpeJax H H3TOTOBIEHHBIE H3
Koppo3uecToRKHX Kk UF¢ MaTepHaloB HJIM 3aILMILEHHBIX MOKPBITHEM M3 TaKHX
MaTepHaloB. B 3THX Hacocax MOIYT HMCIIONb30BaThCd (PTOPHCTO-YTIIEPOAHBIE
YIJIOTHEHHS H CIEUHaNIbHBIE paboyHe XHAKOCTH.

CrneunanbHble CTONOPHBIE H PeryJHpYIOLHe KJIaNaHbl

CreunajbHble NpeJHa3HaYE€HHBIE MM  MOATOTOBIEHHBIE pYy4YHBIE  HIIH
aBTOMaTHYE€CKHE CTOMNOPHBIE H pETYIHPYIOIHE KiIanaHbl CHIbGOHHOTO THIA,
H3rOTOBJIEHHBIE U3 Koppo3uecToiikux k UF¢ MaTepmwioB MM 3anMIieHHbIE
NOKPBITHEM U3 TAKHX MarepHanoB, nuaMeTpoM oT 40 1o 1500 MM s MoHTaxa B
OCHOBHBIX M BCIIOMOraTellbHBIX CHCTEMaxXx YCTaHOBOK a3pOJHHaAMHYECKOIO
oborarenus.

Macc-crieKTpoMeTpbl/HCTOYHHKH HOHOB AJis UFg

CnenuanbHO MNpeJHa3HayeHHBIE MIH IOATOTOBNEHHbIE MAarHMTHBIE MM
KBaZpYTIOJbHbIE MacC-CIIEKTPOMETPbI, COCOOHBIE MPOM3BOAMTL HpsAMOH 0TOOp
npo6 noaaBaeMoi Macchl, "MpoayKkTa" HIH "XBOCTOB" M3 ra3oBbix NMoTokoB UFs 1
obnanaromiye NOMTHEIM HAGOPOM ClIeIYIOIIMX XapaKTEPUCTHK:

1.  yzZenwsHas paspeliarouas criocobHOCTh 1o Macce cBbliie 320;

2. coaepxaT HCTOYHHKH HOHOB, H3TOTOBJICHHBIE H3 HHXpOMa HIJIH MOHEII HIITH
3alllHIICHHBIC IIOKPBITHEM H3 HHUX, HJIH HHKCJIIHPOBAHHBIC,

3. cozepxXaT HOHH3aLHOHHbIE HCTOYHHKH ¢ 60MBapIHPOBKOH NEKTPOHAMH;

4, COAEPXKaT KOJUICKTOPHYIO CHCTEMY, IIPUTOAHYIO U1 H30TOITHOrO aHalnu3a.
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5.5.12.

5.6.

CHCTeMBI 0T/1eJICHHS UF6 OT HeCyllero rasa

CneunanbHO  npegHa3Hauye€HHBIE MM TMOATOTOBJICHHBIE TEXHOJNOTHYECKHE
cucteMbl 1118 otaenenus UFg oT Hecyiero rasa (BoAopozaa HiIH Ieinus).

IOSACHHUTEJIBLHOE 3AMEYAHHE

3TH CHCTEMBI npe€aHa3HAYCHBI AJ1 COKpPALICHHA COOECPXaHHA UFs B HECYLIEM rase
J0 OJHOH 4YacTH Ha MHJIJIHOH HJIH MEHEE U MOIYT BKIIHOYATh TAKOC oGopynonaHHe,
KaK:

a) KpHOTE€HHbIE TEMNOOOMEHHHKH H KpHOCENapaTophl, CrIocOOHBIE CO31aBaTh
TemnepaTypsl -120°C uinu MeHee, WiIH

b) OJIOKH KPHOTEHHOTO OXJIaXIEHHS, CIIOCOOHBIE CO3laBaTh TEMITEPATYpHI -
20°C unu MeHee, HITH

c) O70KHM pa3aeNHTENbHBIX CONeN MM BUXpEBbIX Tpybok ans otaenenus UFg
OT HECYILIEro rasa, HwiH

d) xononHsle noBywkd UFs, crioco6Hble co3nasath Temnepatypbl -20°C Hin
MEHeEe.

CrneuHajbHoO npeiHasHa4YeHHbIE HJITH NOATOTORJIEHHbIE CHCTEMBI,
o0opyaoBaHHe M KOMINOHEHTHI [JII HCHNOJbL30BAHHA Ha YCTaHOBKaX
XHMH4Y€ECKOro ooMeHa HJIM HOHOOOMEHHOro o0orauleHHs

BBOJHOE 3AMEYAHHE

He3HaunTensHoe pas3inyde H30TONOB YpaHa IO MAacCe NMPHBOAMT K HeOONbLIMM
H3MEHEHHIM B DPAaBHOBECHH XHMHYECKHX  pEaKlHif, KOTOpblE MOIyT
HCTIONb30BaThCA B KayeCTBE OCHOBBI 1A pa3fielieHHs H30TOMOB. Y CIIEWIHO
pa3paboTaHo ABa Tpouecca: KUIKOCTHO-XHAKOCTHBIH XHUMHYeCKHH OOMeH H
TBEPAO-)XUIKOCTHBIH HOHHBIH 0OMEH.

B npouecce XHAKOCTHO-XHAKOCTHOTO XHMHYECKOTO OOMEHa B IIPOTHBOTOKE
NPOHCXOAHT B3aUMOJECHCTBHE HECMEMIMBAFOIMXCS XHUAKHX ¢a3 (BOAHBIX HIIH
OpraHHYeCKHX), YTO NPHBOAHT K 3¢¢eKTy KacKaAHpOBaHHS TBICAY CTaiHM
pasneneHns. BonaHaa ¢asa cocTOMT H3 XJIOpHIA ypaHa B pacTBOpE COJISHOM
KHCIIOTHI; OpraHHyeckas ¢a3a COCTOMT W3 IKCTPareHTa, COAEpXallero XJOpHI
ypaHa B OpraHHYECKOM PpacCTBOpHTEE. KoHTakTHEIMH  QHIBTPaMH B
pa3neuTEeNbHOM KacKaJe MOTYT SBAATHCA KUIKOCTHO-XHIKOCTHbIE OOMEHHBIE
KOJIOHHBl (TaKHe, KaK HMIYJIbCHBIE KOJOHHBI C CETYaThIMH TapelKaMH) HIIH
XHAKOCTHblE UEHTpUYKHBIE KOHTakTHhle ¢HIbTpH. Ha o6oux KoHuUax
pa3feUTENbHOTO Kackala B ueisx obecrieyeHHs peduirokca Ha KaXIOM KOHLE
HeOOXOOUMBI XHMHYECKHE IIpeBpalleHHs (OKHCIEHHE H BOCCTaHOBJIEHHE).
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5.6.1.

I'maBHas 3a1aya KOHCTPYKLHH COCTOMT B TOM, YTOOBI HE NOMYCTHTH 3arpsA3HEHHUA
TEXHOJOTHYECKUX NMOTOKOB HEKOTOPbIMH HOHaMH MeTaioB. B CBA3M ¢ 3TUM
HCNONB3YIOTCA [UIACTHKOBBIE, MOKPBIThIE IUIACTHKOM (BKJIIOYas NpHMEHEHHe
(GTOpPUPOBaHHBIX YIIE€BOAOPONHBIX IONMMEPOB) M/HJIM TOKPBIThIE CTEKJIOM
KOJIOHHBI H Tpy6OIpOBOIBI.

B TBepao-XMIKOCTHOM HOHOOOMEHHOM mpouecce oborameHHe IOCTHTaercs
NOCPENCTBOM aacopOuMK/AecopOLMH ypaHa Ha CIeNHaIbHOM, OYeHb OBICTPO
JeRCTBYIOIIeH HOHOOOMEHHOM cMmone HiH agcopbeHTe. PacTBop ypaHa B COJIHOM
KHMCIIOTE€ M ApYTHE XMMHYECKHE peareHTbl NPOMYCKaTCA 4epe3 HHIHHAPHYECKHE
oboraTuTenbHble KOJNOHHBI, COAEpIKAlllMe YIUIOTHEHHBIE CIOM aacopbeHTa. [lns
nojiep>KaHHA HENpPepBIBHOCTH npoliecca Heobxonuma cucTeMa peduirokca B
uensx BbICBOOOXAEHUA ypaHa u3 ancopbeHTa oO6paTHO B XKHIKHH MOTOK, C TEM
410686l MOXKHO ObUTO co6paTh "mpoaykT" M "XBOCTBI". 3TO NOCTUTaeTCA MyTEM
HCNOJIb30BaHHUSA MOAXOSIINX XHMHYECKHX peareHToB
BOCCTAHOBJICHHS/OKUCIICHHS, KOTOpble  MOJIHOCTBIO  PETEHEpUPYIOTCS B
pa3feNbHBIX BHEIIHHMX METVIAX H KOTOpble MOTYT YaCTHYHO PETr€HEpHpPOBaThCS B
CaMHMX H3OTONHBIX pasfelMTENbHBIX KoNoHHax. IIpHcyrcTBHe B mpouecce
rOpsSYMX KOHLIEHTPHPOBAHHBLIX pPAaCTBOPOB COJISHOH KHCIOTHI TpeOyeT, 4YTOOBI
obopynoBaHue OBIIO H3TOTOBIEHO M3 CIENHAIBHBIX  KOPPO3HECTOMKHX
MaTepHaJIoB WIH 3aIMIIEHO MOKPBITHEM H3 TAKHMX MaTEPHAJIOB.

KHMIKOCTHO-XHIKOCTHbIE 00MEHHDbIE KOJTOHHbI (XHMHYeCKHH 00MeH)

IIpOTHBOTOYHBIE JKHIKOCTHO-XHIKOCTHblIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MeXaHH4YeCKHH CHIOBOH BBOA (T.e. HMIYNbCHEIE KOJIOHHBI C CETYaTHIMH
TapesIkaMH, KOJIOHHBI C TapelKaMH, COBEPIIAIOIIHMH BO3BPAaTHO NOCTYTIaTeIbHLIE
JBMIKEHHUA, M KOJIOHHbl C BHYTPEHHUMH TYPOMHHBIMH CMECHTENSAMM ), CIIELIMANILHO
NpelHa3HAa4YeHHblE MM  TIOATOTOBJIEHHBlE 1Uid  oOoramieHMss ypaHa C
HCIIONIb30BAaHHEM TMpOLECCa XHMHYEeCKoro obmeHa. dns  koppo3HOHHOMH
YCTOMYMBOCTH K KOHUEHTPHPOBAHHBIM pacTBOpPaM COJNSHON KHCIOTHl 3TH
KOJIOHHBl M HX BHYTPEHHWE KOMIIOHEHTbl M3rOTOBJIEHB M3 MOAXOMALIKX
IUTaCTHKOBBIX MaTepHanoB (TakHX, Kak (TOPHPOBaHHBIE YTJIEBOJOPOAHEIE
MOJIMMEPhI) WM CTEKIA MM 3alllMIIEHbl TMOKPHITHEM H3 TaKHX MaTEpPHAJIOB.
KonoHnusl cnpoextnpoBaHel Ha KopoTtkoe (30 cCeKyHO HJIM MeEHee) BpeMs
MIPOXOXKJIEHHUS B KacKaze.

5.6.2. LlenTpudyKHbIe KHIAKOCTHO-)KHIKOCTHbI€ KOHTAKTHBbIe (PHILTPLI (XHMHYECKHHH

o0mMen)

HeHTpudyKHBIE XHAKOCTHO-)XKHIKOCTHBIE KOHTAaKTHbIE QHIBLTPHI, CIELHABHO
NpeJHa3Ha4YeHHble MM MOATOTOBIIEHHBIE s oOoraiieHHWs ypaHa C
HCTIONb30BaHHEM TIIpollecca XMMHYECKOro ob6MeHa. B TakMX KOHTaKTHBIX
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5.6.3.

GHIbTPaX MCNONb3YETCA BpAIICHHE IIA NMOJYYeHHS OPTaHUYECKHX H XKHIAKHX
NOTOKOB, @ 3aTeM LeHTpobexHas cuia g pasnencHus das. [Insg koppo3uoHHO#H
CTOHKOCTH K KOHLEHTPHPOBAHHBIM PAacTBOPaM COJISHOM KHCIIOTHI KOHTaKTHbBIE
GHIBTPBl HM3TOTABJIHBAIOTCA H3 COOTBETCTBYIOHIMX IJIACTHKOBBIX MaTEpHAJIOB
(Takux, kak (TOpHpPOBaHHBIE YTJIEBOAOPOIAHbIE MOJMMEPHI) HIH NOKPBIBAKOTCA
UMM HIH cTekioM. LleHTpudykHbBle KOHTaKTHbIE QUIBTPBHI COPOEKTHPOBAaHBI Ha
kopoTkoe (30 cekyHa HIM MeHee) BpeMs NPOXOXKAEHHS B KacKaje.

CHcTeMbl H 000pyl0BaHHE /I BOCCTAHOBJIEHHS YpaHa (XHMHYeCKHH 00MeH)

a) CpneumanbHO  mnpeAHa3sHaYyeHHblE  HWIM  NOATOTOBJIEHHblE  AuYeHKHU
3JIEKTPOXUMHYECKOTO BOCCTAHOBJICHHS JUI1 BOCCTaHOBJIEHHS ypaHa H3 OIHOrO
BaJIEHTHOTO COCTOSHHA B ApYyroe aisa obOoramieHHs ypaHa C HCIOJIb30BAHHEM
nporecca XMMHueckoro ooMeHa. Martepuansl sueek, HaXoAAIIHECSd B KOHTAKTE C
TEXHOJIOTHYECKHMH  pacTBOpPaMH, JO/DKHBI OBITb KOPPO3HECTOMKHMH K
KOHLUEHTPHPOBaHHBIM PaCTBOPAM COJISHON KMCIIOTHI.

INOSACHUTEJIBHOE 3AMEYAHUE

KatonHsl#t oTcek AYeHKH OOMKEH OBITH CIPOEKTHPOBAH TakUM 06pa3oM, 4ToGBI
NpeIoTBPaTHTh MOBTOPHOE OKMCIIEHHE ypaHa 10 Ooyiee BBICOKOTO BaJEHTHOIO
coctosHHA. J[lng yaepkaHHs ypaHa B KaTOAHOM OTCEKe s4yeHKa MOXET HMETb
HENpoHHIaeMylo nHadparMeHHyI0 MeMOpaHy, H3rOTOBJICHHYIO H3 CIEHAJILHOTO
KaTHOHHO-OOMeHHOro Marepuana.  Karom COCTOMT H3 COOTBETCTBYIOLIETO
TBEPAOro MPOBOAHMKA, TAKOT0, KaK rpadHT.

b) CneusajnbHO np€iHasHa4Y€HHBIC HJIH TMOATOTOBJIEHHBIE CHCTEMBI 1A
H3BJICYCHHUA I.ﬁ’4 H3 OPraHHM4YECKOro IO0TOKa, DPEryJIHpOBAaHHA KOHUECHTpALlHH
KHCJIOTHL H J7iA 3alO0JIHEHHA A4YECK 3JICKTPOXHMHUYECKOrO BOCCTAHOBJICHHA HaA
IIPpOHU3BOACTBEHHOM BBIXOJC KacKala.

INIOACHUTEJIbHOE 3AMEYAHHUE

OTH CHCTEMBI COCTOAT M3 00OpYNOBaHMA JKCTPaKUHH pacTBOpHTENEM Ul
otronku U™ u3 oprammueckoro motoka B KHAKHI pacTBOp, 06OpYyNOBaHHA
BBIIIApHBaHHA W/WIH pyroro o60pyAOBaHHA I8 NOCTHXKEHHS DPEryIHpPOBKH H
KOHTPOJIS BOJOPOAHOTO NOKa3aress, H HaCOCOB HJIM APYTHX YCTPOHCTB IepeHOCa
IUIS 3aIIONTHEHHA A4YeeK 3JIEKTPOXHMHYECKOro BoccTaHoBleHHs. OCHOBHasd 3amava
KOHCTPYKLIHH COCTOHT B TOM, YTOOBI M30€XaTh 3arpA3HEHHA NOTOKa XHAKOCTH
HOHaMH HEKOTOpHIX MeTawioB.  CreloBaTenbHO, Te€ 4YacTH 00OpydOBaHHUSA
CHCTEMBI, KOTOpBIE€ HaXOAATCA B KOHTAaKTE C TEXHOJOrHYECKHM IOTOKOM,
H3rOTaBIIMBAIOTCA H3 COOTBETCTBYIOIUHX MaTepHalnoB (TaKHX, KakK CTEKIO,
¢dTOpHpOBaHHbIE YINIEBOJOPOAHBIE NMONHMMepHl, cynbdaT nonudeHuna, cynsdoH
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5.6.4.

5.6.5.

Nnonau3pHpa ¥ NPONMTAHHBIA CMOJIOH IpadUT), HWIH 3aIUMWIEHBl MOKPHITHEM H3
TaKHUX MaTepHaIOB.

CHcTeMbl NOATOTOBKH NHTAHUA (XHMHYECKHH 00MeH)

CrneunansHo IpeaHa3Ha4Y€HHBIC HIIH NMNOATOTOBJICHHBIC CHCTEMBI pibe:
TNPOU3BOACTBA IIMTATEIBHBIX PacTBOPOB XJIOpHAA YpaHa BBICOKON YMCTOTHI IJIA
YCTaAHOBOK I10 pa3acI€HHK0 H30TOIIOB YpaHa METOIOM XHMHYECCKOIO obMeHa.

IMOACHHUTEJIbHOE 3AMEYAHHUE

OTH CHCTEMBl COCTOAT H3 OOOpYAOBaHHA [Ji1 pPACTBOPEHHA, IKCTPaKUUH
pacTBOPHTENEM H/MJIH HOHOOOMEHHOTO OOOpymOBaHHMA U1 OYMCTKH, a TaKXKe
3NIEKTPONHTHYECKHX fAueek AIA BoccraHoslenns U™ mwmm U™ B U™ B smux
CHCTeMaXx NPOU3BOAATCA pacTBOPHI XJIOPHIA YpaHa, B KOTOPBIX COAEPKUTCA JIMIIb
HECKOJIbKO 4acTeil Ha MIUIMOH METAUIMYECKHX BKIHOYEHHH, TaKHX, KaK XpOM,
Xene3o, BaHaAWH, MONHONEH M APYTHX [OBYXBAJIEHTHBIX MX KaTHOHOB HIIH
KaTHOHOB C Oonbuied BaleHTHOCTBIO. KOHCTPYKUMOHHBIE MaTepHalbl A
37IEMEHTOB CHCTEMBI, B KOTOpOH obpaGaThiBaercs U’ BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTeKN0, (TOPHPOBAaHHbIE YTJIEBOAOPOAHBIE IIOJIMMEPHI, rpadurT,
MOKPBITHIH MOJIMBHHHII-CYIbGATHBIM WIH NOJH3QHP-CYTbGOHHBIM IIACTHKOM H
NMPOMHTAHHBIHA CMOJIOM.

CucTeMbl OKHCIEHHS YpaHa (XHMHYeCcKHH o0MeH)

CrnieunanbHO npenHa3HaYeHHbIE HJIH MOATOTOBJIEHHBIE CHCTEMBI IS OKHCIECHHS
U™ B U™ 114 BosBpalieHns B kackajl pasfeleHHS H30TONOB ypaHa B IPOLECCE
oboraimeHns METOIOM XHMHYECKOTO OOMeHa.

MOSACHHUTEJIbBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJINOYaTh TAKHE JIEMEHTHI, KaK:

a) obopynoBaHHe 111 KOHTAaKTHPOBaHHA XJIOpa M KHCIIOpOJa C BOIHBIMH
3pbmoeHTaMH M3 00OpYNOBaHHMA pa3feleHHs H30TONOB H 3KCTPaKUHH
obpazoBaBuIerocs U™ B obGemHeHHBI#  OpTaHHYECKHH  IIOTOK,
BO3BpAILAIOIUHACA U3 NPOH3BOACTBEHHOTO BbIX0OAa KacKaa;

b)  obopymoBaHHe, KOTOPOE OTHENAET BOAY OT CONAHOH KHCOTHI, YTOOB BOOa
M KOHUEHTPHpOBaHHas COJISHAs KHCIOTa MOTJIH 65l OBITH BHOBbL BBEIEHHI B
TPOLIECC B HYXKHBIX MeCTax.

5.6.6. bbicTpO pearnpyoumHe HOHOOOMEHHbIE CMOJIbI/aAcopOeHTbI (HOHHBIH 00MeH)

BeicTpo pearupyromue HOHOOOMEHHBIE CMOJBI MM afCOpPOEHTHI, CIEUHANBHO
npefHa3HauYeHHble HWIH TOATOTOBJIEHHble 1nA oborameHHs ypaHa C
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5.6.7.

5.6.8.

HCTIO/Ib30BAHHEM IIpollecca HOHHOrO OOMeHa, BKIIOYas IIOPHCThIE CMOJIbI
MaKpOCeT4YaToN CTPYKTYphl H/MJIK MeMOpaHHbIE CTPYKTYPEl, B KOTOPBIX aKTHBHbIE
IPYNNbl XHMHYECKOTO OOMEHa OrpaHHYeHbl IOKPHITHEM Ha MOBEPXHOCTH
HEAaKTHBHOM NOPHCTOH BCIIOMOTaTenbHOH CTPYKTYpHI, H APYTHE KOMIIO3UTHBIE
CTPYKTYphl B Jy1000# NpHemieMoi ¢opMe, BKIIOYAs YacCTHLBI BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJIBI/ancOpOeHTh HMeET auaMerpsl 0,2 MM HIM MeHee H
JODKHBI  OBITB XHMHYECKM CTOMKHMH 110 OTHOLIEHHIO K pacTBOpam
KOHLEHTPUPOBaHHOH COJAHOH KHCJIOTH, a TaKXKe JOCTaTOYHO IIPOYHBI
GH3UYECKH, C TEM YTOOBI MX CBOMCTBA HE yXYyIIIAIHCh B OOMEHHEBIX KOJIOHHAX.
CmMonsl/afncopOeHThl CNENHANBbHO MNpEAHa3HAYeHbl IUIA TOJYYEHHS KHHETHKH
o4yeHb OBICTpPOro OOMeHa H30TONOB ypaHa (UIMTENbHOCTH NonyobMeHa MeHee 10
CeKYHI) H 00J1afal0T BO3MOXHOCTBIO paboTaTh NpH TeMIepaType B AMANa3oOHE OT
100°C o 200°C.

Honoo6MeHHBIE KOJTOHHBI (HOHHLIH 00MeH)

Hunurapuyeckue konoHHB auamerpoM Oonee 1000 MM i yaepKaHHA H
NOANEPKAHHA  3allOJIHEHHBIX  CJIOEB  HOHOOOMEHHBIX  CMOJ/ancoOpOeHTOB,
CNeLHaNbHO MpeJHa3HauYeHHbIe HJIM NOATOTOBJICHHBIE V1A oOOramieHUds ypaHa ¢
HCIIOJIb30BaHHEM HOHOOOMEHHOrO mpolecca. JTH KOJOHHBI H3TrOTOBJICHBI H3
MaTepUHanoB (TaKUX, KaKk THTaH WIH (TOPUPOBAaHHBIE YTJEBOJOPOAHBIE
NOJIMMEpBI), CTOMKUX K KOPPO3HH, BhI3BIBAEMOH pacTBOPaMH KOHIEHTPHPOBaHHOH
CONSIHOM KHCJIOTHI, HWJIH 3alIMIUEHB! IMOKPHITHEM H3 TaKHX MaTepHajJoB H
cnioco6Hbl paboTaTh mpH TemmepaType B auanazoHe ot 100°C mo 200°C u
nasneHuy Boie 0,7 MIla (102 byH1/KB. O10iiM).

HonoobmenHbIe cucTeMbl pediokca (HOHHLIA 06MeH)

a) CrneuuansHO  IpeHa3Ha4YeHHblE HIM  ITOATOTOBIIEHHBIE  CHUCTEMBI
XHMHYECKOTO HJIH JIEKTPOXHMHYECKOTO BOCCTAaHOBJIEHHS IJI pereHepaluH
peareHTa(OB) XHMHYECKOTO BOCCTAHOBJICHHS, MCNOJIb3yeMOro(blXx) B
Kackagax HOHOOOMEHHOro oforalieHus ypaHa.

b) CneunanbHO  mnpegHa3’HayeHHbIE WJIH  IOATOTOBJIEHHBIE  CHCTEMBI
XMMHYECKOTO HIIH 3JIEKTPOXMMHMYECKOTO OKHCICHHS Ui pereHepauuH
peareHTa(OB) XHMHYECKOTO OKHCJIEHHS, HCIOJIb3YeMOro(blx) B Kackaaax
HOHOOOMEHHOTro 00oralieHus ypaHa.

MOACHUTEJIBHOE 3AMEUYAHUE

B nponecce HoHOOOMeHHOro oforameHus B KayecTBE BOCCTaHABJIHMBAKOILETO
KaTHOHa MOXET HCIIOJIb30BaThCH, HAallpUMEpP, TPEXBATICHTHBIA THTaH (Ti*), u B
3TOM ClIy4ae BOCCTaHOBMTENIbHas# CHcTeMa Oyaer BhlpabaTbIBaTh Ti*
TocpencTBOM BoccTaHoBnenHs Ti'*,
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5.7.

B mnpomecce B KayecTBE OKHCIHTENS MOMKET HCNONb30BAaThCSA, HANpPHMED,
+
TpexpanentHoe xeneso (Fe™®), m B 3ToM ciydae cucTemMa OKHCIEHHS Gyner
+ +2
BhipabaTsiBath Fe' NOCpEeACTBOM OKHCIIeHHs Fe ™ ”.

CneunajibHo NpE€aAHA3ZHAYCHHbIC HJIH NoAroTOBJICHHbIE CHCTEMBbI,
oﬁopynonamle H KOMIOHEHTBI g} HCHOJ/IL30BAHHA B JIa3€pHBIX
000TaTHTEJILHBIX YCTAaHOBKAX

BBOJHOE 3AMEYAHHE

CywecTByronme cucTeMbl A1 O6OTraTUTENbHBIX HPOIECCOB C HCIONBb30BAaHHEM
Jla3epoB OENATCA Ha JBE KaTETOPHH: Te, B KOTOphIX paboueii cpemoi sBiAiOTCS
napel aTOMapHOTO ypaHa, H Te, B KOTOpbIX paboyeH cpemoi SBIAIOTCA MNapsl
ypaHOBOTO coeAHHeHHs. OOUIMMH Ha3BaHHAMH Ul TaKHX NPOLIECCOB ABIAIOTCA:
nepBasi KaTErOpH4 - Jla3epHOE pa3lelIeHHE H30TOMOB 10 METOAY aTOMapHbIX MAapOB
(ALVIS unn SILVA); BTOpasi KaTeropHsA - MOJIEKYJSPHBIH METOHA J1a3epHOro
pasaeneHus usoronoB (MLIS unu MOLIS) u xumHuyeckass peaklus OCpeACTBOM
n3buparensHoi 1o u3oronaMm naszepHoi axtuBamuu (CRISLA).  Cucrems,
0b6opynoBaHHEe H KOMIIOHEHTHI AJI1 YCTAaHOBOK J1a3€PHOTO 00OTallleHHs BKIIIOYAOT:
a) YCTpPOMCTBa W11 MOJAa4yH NAapOB METAUIMYECKOro ypaHa (Wi HU3GHpaTenbHOM
(bOTOHOHH3ALMH) UM YCTPOHCTBA IU1A NIOa4H IIapOB YPAaHOBOIO COEIHHEHHS (11
doTogucconMallMM MM XMMHYECKOH akTHBaluH); b) ycrpoiictBa mis cbopa
oforameHHOro ¥ 06eTHEHHOTO METAIMYECKOr0 ypaHa B KadecTBe "NMpoaykra" u
"XBOCTOB" B IEpBOH KaTeropHd H YCTpOHCTBa 11 cbopa pa3iiOXKEHHBIX HIH
BBIILIEIIIMX U3 PEaKUHH COEAUHEHUH B KauecTBe "NpoaykTa" H Heo6paboTaHHOrO
MaTepualla B KayecTBe "XBOCTOB" BO BTOpPOHM KaTeropud; c) pabouue NasepHble
CHCTEMBl A H30HpaTeNbHOro BO30OYXACHHA H30TONOB YypaHa-235; 7}
d) obopymoBaHHe A1 MOATOTOBKH NOJAayd H KOHBEPCHH NponayKTa. BcnenctBue
CIIOXHOCTH CIIEKTPOCKOIIMH aTOMOB H COEIHHEHHMH ypaHa MOXET NoTpeboBaThCS
UCIIOJIb30BaHHE MIOO0H U3 pAla HMEIOIHXCS JIa3ePHBIX TEXHOJIOTHIA.

MMOACHHUTEJIbHOE 3AMEYAHUE

MHorue H3 KOMIIOHEHTOB, IEPEYHCIEHHBIX B 3TOM pasdeie, BCTYHAlOT B
HENoCpeACTBEHHBIA KOHTAKT C NIapaMH META/UIMYECKOr0 YpaHa HIIH € XHIKOCThIO,
MM C TEXHOJOTHYECKUM ra3oM, coctosmuM u3 UF¢ miu cmecu u3 UFg M npyrux
razoB. Bce nmoBepXHOCTH, KOTOpbIE BCTYNAalOT B KOHTakT ¢ ypaHoM HiH UFg,
NOJTHOCTBIO HM3TOTOBJIEHBI M3 KOPPO3MECTOMKHX MaTepHaioB HIIH 3alIHLICHBI
HOKpBHITHEM M3 TaKHX MarepHanoB. JIia menedl pa3gena, OTHOCALIErocs K
KOMIIOHEHTaM 000pyI0BaHHUsA AJIA J1a3€PHOT0 00OralleHus, MaTepHallkl, CTORKHE K
KOppO3MH,  BBI3BIBAEMON  NapaMH  HJIH  JKHAKOCTAMH,  COIEPXKaIIMMH
METALIMYECKHH YPaH WM YpPaHOBbIE CIUIaBhl, BKJIIOYAKOT IOKPBITHIH OKCHIOM
HUTTpHSA rpadHT H TaHTaJl; H MaTepHallbl, CTOHKHE K KOppO3HuH, BbI3niBaeMoit UFs,
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5.7.1.

5.7.2.

BIJIIOYAIOT Melb, HEpXKABEIOIIYIO CTalb, ATIOMHHMIH, allOMHHHEBBIE CIUIABHI,
HUHKeNIb MM CIJIaBbl, colepxamue 60% uuxkends u Oonee, u croiikue k UFg
NOJIHOCTBHI0 GTOPHPOBAaHHbIE YTIEBOLOPOIHBIE IONTHMEDHI.

Cucrembl BbinapuBaHusa ypaHa (ALVIS)

CreudanbHO NpelHa3HauY€HHbIE HJH TNOATOTOBNIEHHEIE CHCTEMBI BLIMAPHBAHHS
ypaHa, KOTOpble COAEpXKAaT BHICOKOMOIIHbIE IOJIOCOBBIE HJIH pacTpoBhHIE
3NIEKTPOHHO-Jy4YeBble MYLUKH C NepedaBaeMoOid MOLIHOCTBIO Ha MHIIEHb Oonee
2,5 kB1/cMm.

CucreMbl 119 00paboTKH XKHAKOMeTANINYecKOro ypana (ALVIS)

CrneuranbsHO npeaHa3sHa4€HHbIE UIIH NMOATOTOBJIEHHBIE CHCTEMBI ANA 0O6paboTku
XHMIKOTO MeTaula A1 PacIvlaBlI€HHOTO YypaHa MWIH YPAaHOBHIX CILIAaBOB,
COCTOSAILHE M3 THIIIEH U 0XJIaXAalomero 000pyI0BaHHA Aj1s THIJIEH.

INNOACHHUTEJIBHOE 3AMEYAHHE

Turnu u Apyrue KOMIOHEHTBH 3TOH CHCTEMBI, KOTOPHE BCTYTIalOT B KOHTAaKT C
paciiaBI€eHHbIM YpPaHOM MM YPaHOBBIMH CIUIaBaMH, M3TOTOBNEHbl M3
KOPPO3HECTOMKUX H TEPMOCTOMKHX MAaTE€pHaIOB WIH 3allMIIEHHBIX NMOKPBITHEM
H3 TaKHX MarepHanoB. [IpHeMieMble MaTepHaibl BKIIOYAOT TAHTaJ, [TOKPHITHIR
OKCHJOM MUTTpHA rpadurt, rpaduT, MOKPHITHIH OKUCIAMH JPYTHX pelKO3eMENbHBIX
aneMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) WIH HX CMECAMH.

5.7.3. Arperartb! au4 coopa "npoaykra' H "XBOCTOB" MeTa/lnyecKoro ypasa ALVIS)

5.74.

CrneunansHO NpenHa3HauYeHHbIE WIM MOArOTOBJEHHBIE arperathl mis cbopa
"npoxykra" H "XBOCTOB" METaJUTMYECKOro ypaHa B XHIKOH WIH TBepAo# dopme.

TOACHUTEJIBHOE 3AMEYAHHE

KoMIMoHeHTHI 3TUX arperaToB H3rOTOBJIEHBI H3 MAaTEPHAIOB, CTOHKHUX K HarpeBy M
KOppO3HH, BHI3BIBAEMOH IapaMH METAUIHYECKOTrO0 YpaHa HJIH >KHIKOCTBIO, WIH
3alMIIEHb] TOKPHITHEM H3 TaKMX MAaTepHalOB (TaKUX, KaK MOKPBITBIH OKCHIOM
HTTpHUA rpaduT WIK TaHTAI) H MOT'YT BKIIOYaTh B ce68 TpyOONpPOBONEI, KiIaMaHsl,
mTyuepa, "kenoba", BBOAbI, TENIOOOMEHHHKH H KOJUIEKTOPHBIE IJIaCTHHBI UIA
MarHMTHOTO, 3JIEKTPOCTaTH4YE€CKOT'O HIIH APYTHX METONOB pa3lieNieHHA.

Koxyxu pa3neantensbHoro moayns (ALVIS)

CneumansHO npenHasHauye€HHblE WIH IOATOTOBJIEHHBIE LMIMHIAPHYECKHE HIIH
NpAMOYTO/IbHBIE KaMepbl U1 TNOMEIIeHHs B HHX HCTOYHHKAa IapoB
METAJUTHYECKOT0 YpaHa, 3JIEKTPOHHO-JIY4EeBOH MYILKH M KOJUIEKTOpOB "mpoaykra'
4 "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

TIOACHUTEJIbBHOE 3AMEYAHMWE

OTH KOXYXH HMMEIOT MHOXECTBO BXONHBIX OTBEPCTHH ANd  [MOAaYH
3JIEKTPOIHTAHHS M BOABI, OKHA IJIA JIa3€pHbIX NYYKOB, COEMHEHHH BaKyyMHBIX
HAacoCOB, a TaKkKe IUI1 OHarHOCTHKH M KOHTPOIA KOHTPOJILHO-H3MEPHTENbHBIX
npu6opoB. OHH HMEKT NPHCNOCOOJIEHHSA ANA OTKPBLITHA M 3aKPHITHA, YTOOBI
obecne4uTh 00C/Ty’)KHBaHHE BHYTPEHHHX KOMIIOHEHTOB.

Caepx3ByKoBbie paclIHpHTe/IbHbIe comia (MLIS)

CrieunanpbHO  MNpelHAa3HaYe€HHblE  HJIM  IMOATOTOBJIEHHLHIE  CBEPX3BYKOBBHIE
paciHpHUTeNbHbIe cora ans oxnaxaeHus cmeced UF¢ u Hecymero rasa no 150°K
UM HHXe U koppo3uectoiikue k UFs.

Konnekrops npoaykra natugropucroro ypaia (MLIS)

CrieuuanbHo NpegHa3sHaYeHHbIE HIIM IMOATOTOBJIEHHBIE KOJUIEKTOPHl TBEPAOIO
npoaykta natudropuctoro ypana (UFs), cocTosmue u3 QuibTpa, KONIEKTOPOB
yAapHOTO MJIH LIUKIIOHHOTO THIIAa MM MX COYETaHHH H KOPPO3HECTOMKHE K cpele
UFs/UFe.

Kommnpeccopsl UF6/necymero raza (MLIS)

CrenuanbHO NpefHa3HaYeHHbIE MJIM MOATOTOBJIEHHbIE KOMIIPECCOPHI U1 cMecei
UF 1 Hecyiuero raza ais JJIUTeNbHOH 3kcrulyaTauuu B cpeae UFs. KoMnoHeHTH
3TUX KOMIIPECCOPOB, KOTOPBIE BCTYNalOT B KOHTAaKT C HECYLIHMM Tra3oM,
U3roTOBNEHb H3 Kkoppo3uectoiikux k UFg MaTepHanoB HIH 3allMILEHBI
MOKPBITHEM H3 TAKHMX MaTepHaJlOB.

Ynaoruenus Bpamawomuxcs saaos (MLIS)

CnenuanbHo  NpeiHa3HayeHHble MM MOATOTOBJICHHBIE  YIUIOTHEHMA
BpalLllalONIUXCA BAJIOB, YCTAaHOBJIEHHbIE Ha CTOPOHE TOJaYH U Ha CTOPOHE BHIXOJA
IUIA YNJIOTHEHHS Bajla, COEAMHSIOILETO0 POTOP KOMIIpeccopa C IMPHUBOIHBIM
IBHraTeneM, ¢ TeM YToObl  O0ecreynTh  HalIeXHYl0 TepMEeTH3alHIo,
NPeAOTBPALIAOLIYIO BEIXOJ TEXHOJIOTHYECKOT0 ra3a MjH HaTeKaHHe BO3AyXa HIH
YILIOTHSAIOILETO I'a3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KOTopas 3aloiHeHa
cMeceio UFg u Hecymiero rasa.

Cucrtemsl ¢propupoBanusa (MLIS)

CneumanbHo npeiHasHaueHHble HMIM  INOATOTOBJEHHBIE  CHCTEMBl A
¢TopupoBanus UFs (B TBepaoM cocTosHuu) B UF (raz).
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5.7.10.

5.7.11.

MMOSACHHUTEJIbHOE 3AMEYAHHE

OTH CHCTEMBI NpeaHasHayeHbl 1A ¢GropupoBanus cobpanHoro nopouika UFs B
UFs B mesax mocnenytomero cbopa B KOHTeHHepaxX NPOAYKTa MM I/ MOJa4H B
6aoxu MLIS ana pononuutensHoro oboramieHHs. IIpH nNpHMEHEHHH OOHOTO
noaxoja peakuus GTOPHPOBAHHA MOXeT OBITh 3aBepleHa B Npeaenax CHCTEMBI
pasieneHHs H30TONOB, TAe HAET peakUHs M HENOCPEACTBEHHOE H3BIICYEHHE H3
KoJ1ekTopoB "mpoxaykta”. IlpH mpuMeHeHHH apyroro moaxona nopowokx UFs
MOXeT ObITh M3BJIE€YCH/IIEpEMEILIEH H3 KOJUIEKTOPOB "MpOAyKTa" B MOAXOIAIIHH
peakTop (HampuMep, peakTop C IBCEBJOOXHKEHHBIM CIIOEM KaTallH-3aTopa,
reTMKOHIANbHBIH peakToOp MM KapoBasd OamiHA) B uensx ¢rTopHpoBaHHi. B
oboHx cmydasx HCmonb3yercs oOOpyLOBaHME IUIS XpaHEHHs H MepeHoca $Topa
(unu apyrMx npHemieMbix GTOPHPYIOIIHX peareHToB) M A cbopa M mepeHoca
UFs.

Macc-cnexrpomeTpbi/ucTouHuKkH HoHOB UF6 (MLIS)

CrneuunanbHo TmpeaHa3HaYEHHblE MIH TMOATOTOBJIEHHbIE MAarHHUTHBIE HIIH
KBaJpYTIOJIbHBIE MacC-CIIEKTPOMETPhI, CTOCOOHBIE NPOM3BOAMTH NpsMOH 0TOOp
npo6 noaaBaeMoi Macchl, "mpoAykTa” HiM "XBOCTOB" M3 ra3oBbix noTokoB UFs H
o0nagaiomue noJIHEIM HAOOpOM CIIEAYIOIHX XapaKTEPHCTHK:

1. yJelnbHas paspeluaromas cnocobHocTs no Macce cesie 320;

2. COIEPXKAT HCTOYHHUKH HOHOB, H3TOTOBJICHHBIC H3 HUXPOMA HJIKH MOHENA HJIH
3allIMIICHHBIC TIOKPBITHEM H3 HHX, HJTH HHKEJIHPOBAHHBIC,

3. COIEp)KaT HOHH3ALHOHHBIE HCTOUHHKH ¢ O0MOapIHPOBKOH 3NIEKTPOHAMH;
4. CoAepkaT KOJUIEKTOPHYIO CHCTEMY, IPUTOIHYIO /11 H30TOITHOTO aHAIN3a.
CucrteMbl Nofa4yH/cHCTeMBI 0TBOAA ""'mpoaykTa' H "xBocToB'" (MLIS)

CneuxansHO NpE€aHa3HA4YCHHBIC HJIH MNOATOTOBJICHHBIE TCXHOJIOTHYCCKHE
CHCTEMBI HJIH 060py2103a}me ang oboraTHTeNnbHBIX YCTAaHOBOK, H3rOTOBJIEHHBIE H3
KOppO3HCCTOﬁKHX K UF6 MaTCpHAJIOB, HJIM 3AIIHUICHHBIX MOKPBITHCM H3 TAaKHX
MaTEpHallIOB, BKJIIIOYAIOIIHE

a)  MHTAlOLIME ABTOKIIABHI, MEYH HIM CHCTEMBI, HCIONB3YEMBIE IUIA MOJAYH
UFs ans npouecca o6oraiieHHs;

b) IecyOnuMaTops! (MM XONOAHBIE JIOBYIIKH ), HCIIONb3yeMble IS BHIBEACHHS
Harperoro UF¢ u3 nmpouecca oforameHus Mg [OCHERYIOLIETO
nepeMelleHus;
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5.7.12.

5.7.13.

c) CTaHUMH OTBEPKICHUS UM OXHXXEHHS, HCTIONb3yeMble Wi BbiBeaeHUs UFg
U3 mpollecca oborauieHus MmyTeM cxaTus U nepeBoga UFe B XKMIKYI0 HIH

TBEPAYIO Hopmy;

d) CTaHUUH "TpoaykTa" MM "XBOCTOB", HCIIONB3yeMblE UIS INEpPEMEIECHHS
UFs B KOHTEHHEPHI.

Cucremsl oraesienus UFg or Hecymwero raza (MLIS)

CneunansHO IpeaHA3HA4YeHHBIE HIH  IOATOTOBJIEHHBIE  TEXHOJOTHYECKHE
cucteMbl A otaeneHna UFg ot Hecymero raza. Hecymmm rasom Moxer OBITH
a30T, aproH WIH OpYro# ras.

[NOSICHUTEJIbBHOE 3AMEUAHHUE
3TH cHCTeMBI MOTYT BKJIIOYAaTh Takoe 000pYIOBaHHE, KaK:

a)  KpPHOTEHHBIE TEINIOOOMEHHHKH HIJIM  KpHOCENapaTophl, CHOCOOHBIE
co3/1aBaTh TeMneparypsl -120°C unu MeHee, HiIH

b) 6JIOKH KPHMOTEHHOTrO OXJaXIEHHs, CIIOCOOHBIE CO3JaBaTh TEMIIEPaTyphl -
120°C unu MeHee, HIIH

c) xonoxHsle noBymwkH UFg, cnoco6Hble co3aaBaTth TeMmeparypsl -20°C unun
MeHee.

Jlazepubie cucTteMsl (ALVIS, MLIS u CRISLA)

.Ha3€pbl WIH Nas3epHbI€ CHCTEMBI, CICUHAJIPHO INpeaHasHa4Y€HHBIC HIIH
NOATOTOBJICHHBIE U pa3saCIICHHA H30TOIIOB YpaHa.

MOSICHUTEJIBHOE 3AMEYAHHWE

Jlazepr! M BaKHbIE KOMITOHEHTHI JIa3epOB MpH Jia3epHOM Npouecce oborameHus
BKJIIOYAIOT T€, KOTOpblE ONpeNeNeHsl B IyHKTe 3.6  JOKyMEHTa
INFCIRC/254/Rev.1/Part 2. JIazepHas cuctema npouecca ALVIS 06bI9HO COCTOUT
M3 [IByX JIa3epoB: Jlalepa Ha Napax MeIM M Jiasepa Ha KpacHtensx. JlaszepHas
cucrema mis MLIS o6briHO cOCTOMT M3 na3epa, paboraromero Ha CO, unu
3KCHMEPHOTO Jla3epa U MHOTOXOAOBOH ONTHYECKOH SYEHKH C BpalarOIIHMHCA
3epkanaMu Ha oGeux cropoHax. [{5is na3sepoB MM Ja3epHBIX CHCTEM IPH 00OUX
npoleccax Tpedyerca cTabHIN3aTOp CNEKTPOBOH 4acTOTH i paboThl B TE4EHHE
JUIHTENIBHBIX TIEPHON0OB BPEMEHH.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

CnennajibHo npexHas’Ha4YeHHLbIE HJIH NOAroToOB. I€EHHbIE CHCTEMBI,
oﬁopynonanne H KOMIIOHEHTBHI OJI1 HCNOJIbL30BAHHSI HA o0oraTHTeIbLHBIX
YCTaHOBKaX C IJIa3MEHHBIM pa3ejleHHeM

BBOJHOE 3AMEYAHMHE

IIpu npouecce ria3MeHHOro pa3feNeHHs IIa3Ma, COCTOsANIas M3 HOHOB ypaHa,
NPOXOAMT Yepe3 3JIeKTPHYECKOe [I0Jle, HAaCTPOEHHOE Ha YacTOTy HOHHOTO
pesonanca U™’ ¢ TeM 4ToGbI OHHM B IepBYIO Odepelb NOCNOMIAIN HEPTHIO H
YBENWYHBAJICA AHAMETP HX IITONOpoo6pasHbIX op6uT. MOHBI C mpoxoxIeHHEM
no OonbieMy [AWaMeTpy 3axXBaThIBAIOTCA Ayi  oOpa3oBaHHA INPOOYKTa,
oGoramennoro U™, TInasma, koTopas 06pasoBaHa MOCPENCTBOM HOHHM3ALHH
YPaHOBOT'O Napa, CONEPKUTCA B BAKYYMHOHM KaMepe C MarHUTHBIM IT0JIEM BBICOKOH
HaNpsUKEHHOCTH, OOpa3OBaHHBIM C T[IOMONIBK CBEPXITPOBOASIIETO MAarHUTA.
OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI MIPOLECCa BKIIOYAIOT CHCTEMY I'eHepaluH
YPaHOBOH INa3Mbl, pa3fefHTENbHEIH MOIYJNb CO CBEPXMPOBOASIIMM MarHHTOM
(cm. nynkt 3.10 npoxymenta INFCIRC/254/Rev.1/Part 2) U cHCTeMBI M3BIEYEHHS
MeTaiia s cbopa "npoaykra” H "XBOCTOB".

MHKPOBOJ’IHOBble HCTOYHAKH JHEPIrHH H AHTCHHbI

CneunaribHO INpeAHAa3HAaYeHHBIE HMIH  MOATOTOBICHHBIE  MHKPOBOIHOBLIE
HCTOYHHKH JHEPrMH M aHTEHHBI 11 TeHepalHMHM HIH YCKOPEHHS HOHOB H
ofnanarouue ClemylolMMH XapaKTepHCTHKaMH:  4actoTa Bhimie 30ITn H
CpelHss BBIXOAHAs MOHIHOCTD VIS reHepauuu HoHOB Gonee 50 kBT.

Conenouani 1715 Bo30y:KI1eHHs! HOHOB

CneunanbHO MpegHa3sHaYeHHBIE HMJH [MOATOTOBIEHHBIE COJEHOMIBI IS
PaaHO4YaCTOTHOrO BO3OYKIEHHS HOHOB B Juarna3zoHe 4dactoT 6onee 100 xI'm u
cnocoOHbIe paboTaTh Npu cpenHei MoutHocTH Oonee 40 kBT.

CHcTeMbl reHepauHM YPaHOBO# NJ1a3Mbl

CreunanbHO MNpefHa3HAaYeHHblE HIIH TOATOTOBJIEHHBIE CHCTEMBI TeHepalluu
YPaHOBO# MIa3Mbl, KOTOPhlE MOTYT COJEP’KaTb BHICOKOMOILIHBIE TIOJIOCOBBIE HIIH
pacTpOBBIE 3NEKTPOHHO-JIyYeBbl€ ITYIUKH C IepeJaBaeMOH MOIIHOCTBIO Ha
MHlIeHs 6onee 2,5 kB1/cm.

CHcTeMbl A5 00paboTKH XKUAKOMETANIHIECKOr0 YpaHa

CneunanbHO npenHasHayeHHbIE HWIH MOATrOTOBJICHHBIE CHCTEMBI LIS 0OpaboTkH
KHAKOTO MeTawia [js pacliaBleHHOTO YpaHa HIH YPAaHOBBIX CILIABOB,
COCTOSIILHE M3 THINEH H OXNaXKJarommero 060pyA0BaHH AN THITIEH.
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5.8.5.

5.8.6.

5.9.

ITOACHUTEJIBHOE 3AMEYAHUE

TUrnu U OpyrHe KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpbl€ BCTYMAalOT B KOHTAKT C
paciulaBl€HHBIM YpPaHOM HWJIM YPaHOBBIMH CIUIaBAMH, H3TOTOBJIEHBl H3
KOPPO3HECTOMKHX M TEPMOCTOHKHX MAaTEPHANIOB HIIM 3allMILEHB MOKPBLITHEM H3
TakuX MaTepHanoB. [lpuemiemple MaTepHansl BKIIOYAIOT TAHTaJ, MOKPHITHIH
OKCHJIOM HTTpHA IrpadHT, rpaduT, MOKPHITHIA OKHCIaMH APYTHX PEAKO3EMENbHBIX
anemeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WIH HX CMECSAMH.

Arperarsbl a5 cOopa "npoaykra" H "'XBOCTOB' MeTaJIH4YeCKOr0 ypaHa

CnenuanbHO npelHa3HayeHHBIE MJIM TNOATOTOBJIEHHBIE arperathl and cbopa
"mpoaykTa" M "XBOCTOB" JUIi METAUIMYECKOTO YpaHa B TBepIOH ¢dopme. ITH
arperaTel [UIA cOOpa H3rOTOBIEHBl M3 MaTEpHalOB, CTOMKMX K HarpeBy H
KOPpPO3HMH, BBI3BIBAEMOH MapaMH METaJUIMYECKOTO YypaHa, TaKMX, Kak rpagwur,
NOKPBITHIH OKCHAOM HTTPHsA, WIH TaHTANl, WM 3aLUMIIEHbl IOKPHITHEM H3 TaKHX
MaTepHaJIOB.

KoKyXH pa3e/IuTe]IbHOro MOay.Ist

LlunuHApHYECKHE KaMephl, CNEHAIBHO NpeJHa3HaYeHHbIE WIH MOATOTOBJIEHHEIE
IUI1  HMCINOAB30BAaHHA Ha OOOraTHTENbHBIX YCTAaHOBKaX C  IIJIa3MEHHBIM
pasfeneHHeM, U1 INOMELIEHHS B HHUX MCTOYHHMKAa YPAaHOBOH IUIa3MBl,
SHEPreTHYECKOr0 COJIEHOMJa paJHO4acTOThI M KOJUIEKTOpOB "mpoaykra' H
"XBOCTOB".

I[NOSICHHUTEJIBHOE 3AMEYAHUE

DTH KOXYXH HMMEIOT MHOXECTBO BXOAHBIX OTBEpCTHH UIa  moAayd
INEKTPONUTAHUA, coeaAuHeHHH aH(dY3HOHHBIX HaCcOCOB, a TaKxke s
JIIHaTHOCTHKH M KOHTPOJIS KOHTPOJIBbHO-H3MEPHUTENbHBIX NpHOOpoB. OHHU HMEIOT
NpHCHOCOONEeHHs IS OTKPHITHA M 3aKPHITHSA, YTOOBI 06€CeYnTh 0OCITyKHBaHHE
BHYTPEHHHX KOMIIOHEHTOB M H3TOTOBJIEHBl M3 COOTBETCTBYIOIIMX HEMarHHTHBIX
MaTepHaJIOB, TAKHX, KaK HepxaBewllas CTalb.

CnenuajabHoO Npe€IHAZHAYYCHHLbIC HIH NOoAroTOBJIEHHbLIC CHCTEMBbI,
oﬁopynoaauue H KOMIIOHEHTbI AJIf HCHOJbL3OBAHHA HA YCTAHOBKAX
JJIEKTPOMATrHHTHOI O oforameHus.

BBOJHOE 3AMEYAHHUE

IIpu anexTpoMarHUTHOM IMpoliecce MOHBI METAUINYECKOrO ypaHa, NOy4YeHHbie
NOCPENCTBOM HOHH3aUMH MHTAOUIEr0 MaTepuana u3 coied (06braHo UCl,),
YCKOPSAIOTCS ¥ NPOXOJST Yepe3 MAarHKTHOE MoJie, KOTOpOe 3aCTaBjii€T HMOHBI
Pa3IHYHBIX H30TOMOB IPOXOAMTH MO pPa3iMYHBIM HampaBleHHsM. (OCHOBHBIMH
KOMIIOHEHTAMK  3JIEKTPOMarHUTHOTO  K30TOMHOTO  cemapaTopa  SBISAIOTCA:
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5.9.1.

MarHHTHOE ToJ€ NNf OTKIOHEHHs/pa3feNeHHs M30TONOB HOHHOro IyykKa,
HCTOYHHKA HOHOB C €ro CHCTEMOH YCKOpEHHs, H CHCTeMBl cOopa OTIeNeHHBIX
HoHOB. BcnoMoraTensHble CHCTEMBl IUISI 3TOTO MPOLECCA BKJIIOYAIOT CHCTEMY
CHa0XX€HMs MarHUTHOM OHepruei, CHCTEMbl BBICOKOBOJBTHOTO ITHTaHHS
HCTOYHHMKA HOHOB, BaKYyMHYIO CHCTeMYy U OOIUHMpHBIE CHCTEMbl XHMHYECKOM
006pabOTKHM 1711  BOCCTAHOBJICHMS  MNpPOOYKTa H  OYHCTKH/pEreHepaunuu
KOMIIOHEHTOB.

3nempomarﬂln'ﬂue cemaparopbl H30TONOB

3HeK’I‘p0MaI'HHTHbIC cenapaTopbl H30TONOB, CIIE€NHANTBHO NMPEAHA3ZHAYCHHBIE HIIH
NOAroTOBJICHHBIE N8 PasaclI€HUsT H30TONOB YypaHa, H 060p)’I10BaHHC H
KOMIIOHECHTEHI VI8 3TOro, BKJo4yad:

a) Hcrounukn HOHOB

CnendanbHO npenHa3HAaY€HHBIE WJIH MNOIArOTOBJIEHHBIE OTAENbHbIE WU
MHOrOYHC/ICHHBIE HCTOYHHKH HOHOB YpaHa, COCTOALIME M3 HCTOYHHKA
nmapa, MOHH3aTOpa M  YCKOpHTeNs  ITydyka, H3TOTOBAEHHBIE M3
COOTBETCTBYIOLIMX MAaTEPHAIOB, TAKHX, KaK rpadHuT, HEPXKaBewIas CTalb
WM Medb, ¥ CIOCOOHBIX o0ecneynBaTh OOMIMIA TOK B ny4ke HOHOB 50 MA
UM Gornee.

b)  Konnexropsl HOHOB

KonnekTopHble MIaCTHHBI, HMEIONIHE ABe WM Oosee mend M 1asa,
CNENHANbHO MpeaHa3HAaY€HHBIE MJIM NMOIAroTOBJEHHbIE M1 cbopa NMy4ykoB
HOHOB 000ramieHHOro ¥ 06eJHEHHOr0 ypaHa U H3rOTOBJIEHHEIE H3

COOTBETCTBYIOILIMX  MaTepHalioB, TAaKHX, Kak rpaguT MM
Hep)kaBeloIliasi CTab.

¢c) BakyymHBIE KOXyXH

CneunansHo npenHa3’HaYeHHBIE HIIH NOArOTOBIEHHBIE BAKYYMHBIE KOXYXH
IUlA  3NEeKTPOMarHUTHBIX  CENapaTopoB  ypaHa, H3rOTOBJIEHHBIE U3
COOTBETCTBYIOIIMX HEMArHHTHBIX MAaTEpHAJIOB, TaKHX, KaK HepxaBerollas
CTasb, M IpeJHa3HAYeHHbIE Ui paboTsl npu napnenuu 0,1 Ia um Hixe.

TOSACHUTEJIbHOE 3AMEUYAHHE

OTH KOXYXH CIEeLHanbHO MNpeJHa3HaYeHbl MJIA IOMEILEHHS B HHX
HUCTOYHHKOB HOHOB, KOJUIEKTOPHBIX MJIaCTHH H BOAOOXJaXIAEMBIX
BKJIaAbINIeH W MMEIOT NMpHcnocobneHus mis coequHeHHH muddy3HOHHBIX
HaCOCOB M INPHCIOCOONEHHA U1 OTKPHITHA M 3aKphiTHA B HeNIX
H3BJIEYEHHS M 3aMEHb] 3THX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarHuTHbI€ NOJIOCHbIE HAKOHEYHHUKH

CrneudanbHO mnpelHa3sHaYeHHbIE MIJIH  MOATOTOBIEHHblE MarHUTHbIE
MOJIIOCHbIE HAKOHEYHHKH, HMelolre auameTp Gonee 2 M, HCMOIb3yeMble
o obecrevyeHHss MOCTOSHHOTO MAarHUTHOTO MONS B 31€KTPOMAarHHTHOM
CemapaTope H30TONIOB H A [EpPeHOCa MAarHUTHOTO TMOJS MEXIY
PacoJIOKEHHBIMH PSJIOM CeNnapaTopaMH.

BbICOKOBO/ILTHbIC HCTOYHMKH NHTAHHUA

CnenuanbHO  MpeAHa3HaYEHHbIE WM  [IOATOTOBIEHHbIE  BBICOKOBOJIBHBIE
HCTOYHHKH MMTAaHHSA IJI1 HCTOYHHKOB HOHOB, o0lajarouive MOJHBIM Habopom
CNEeAYIOIIHX XapaKTepHCTHK:  MOryT paboTaTb B HENpEPHIBHOM PpEXHME,
BeIXOAHOE HampsbkeHHe 20 000 B unu 6onee, BuixogHod Toxk 1 A unu Gonee u
crabunuzauus HanpsokeHus MeHee 0,01% B Teuenune 8 4acos.

HCcTOYHHKH NUTAHUA 3JIEKTPOMArHuTOB

CrneunanbHO MpeJHa3HAyYCHHble HNIM MOATOTOBJIEHHBIE MOIUHBIE HMCTOYHHMKH
MHTAaHHUA TIOCTOSHHOTO TOKa JJIA 3JIEKTPOMArHHTOB, O00JafaroliHe IOIHBIM
HabopoM CleZyIOUIMX XapaKTEPHCTHK: BBIXOJHOHW TOK B HEMPEPHLIBHOM pPEXHME
500 A unu 6onee npu HanpspxeHuu 100 B unu 6onee, npu crabunuM3auuu no ToKy
unu HanpsxkeHuio MeHee 0,01% B TeueHue 8 yacos.

YCTaHOBKH [JISl MPOM3BOACTBA THAXKEJOH BOIbI, JCHTEpHSA H AeHTepHeBbIX
CoefHHeHHMHA H o0opyloBaHHe, CNEUHMANBHO TNpeJHA3HAYCHHOe WIH
NOAroTOBJICHHOE JJIS1 3TOr0

BBOJHOE 3AMEYAHHUE

Tskenyio BOAy MOXXHO NPOU3BOAHT, HCIIONB3Ys pasiM4Hble Mpouecch. OIHAKO
KOMMEpYECKH BBITOJHBIMH SBJIAIOTCS [Ba IpPOLECCa:  MpPOLIECC H3OTOMHOrO
obMmeHna Boasl U cepoBogoposa (mpouecc GC) M mpouecc M30TONHOrO OOMeEHa
aMMHaKka ¥ BOlopoJa.

IMpouecc GC ocHoBan Ha oOMeHe BOAOpOJa M JeHTepHss Mexay BOROH H
CEpPOBOJOPOJOM B CHCTEME KOJIOHH, KOTOpHIE 3KCIUTyaTHPYIOTCS C XOJIOIOHOH
BEpXHEH CEeKUUEH M ropsyeil HHXHeEH cexkuueit. Boaa Teder BHU3 MO KOJIOHHAM, B
TO BpeMs KaK CEPOBOJOPOIHBIH a3 HUPKyIHPYeT OT AHA K BepIIHHe KOJOHH. s
CONCHCTBUA CMEIIMBAHUIO ra3a U BOABI MCHONB3YETCH psA AbIpYaTBhIX JIOTKOB.
HeliTepuii nepeMemaercs B BOQy NpH HH3KHX TeMIlepaTypax H B CEpOBOIOPOI
IpH BBICOKHX Temreparypax. OforalieHHbIE AeHTEepHEM ra3 WIH BOJAA yIAJIAIOTCS
M3 KOJIOHH IIepBOH CTyNeHH Ha CThIKE TOPAYHX H XOJIOAHBIX CEKilMH, M mpouecc
NOBTOpsETCS B KOJOHHax cienywomeil cryneHu. Ilpoayxr mocneaneit ¢assl -
Boja, oborameHHas neitepueM Ao 30%, HampaBnsercs B AMCTHIUIALIMOHHYIO
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YCTaHOBKY Ul NPOHM3BOJACTBA PEaKTOPHO-YHUCTOH TSAXKEIOH BOABI, T.e. 99,75%
OKHCH JeHTepHS.

B nponecce obMeHa MeKay aMMHAKOM H BOJOPOAOM MOXHO U3BJIEKaTh JeHTEpHit
H3 CHHTE3-ra3a ITOCPEACTBOM KOHTaKTa C XHAKHM aMMHaKOM B IPHCYTCTBHH
katanu3atopa. CHHTe3-ra3 mnogaercs B OOMEHHBIE KOJNOHHBI M 3aTeM B
aMMHa4HbIH KOHBepTEP. BHYTpH KOJIOHH ra3 NoOJHHMAaercs OT JHAa K BEpUIHHE, B
TO BpeMs KakK *HJIKHH aMMHaK Te4yeT OT BEpLUHHBI KO OHY. [leHTepHi B CHHTE3-
rase JIMIIAETCAd BOAOpPOJa H KOHLEHTPHPYETCS B aMMHAaKe. AMMHAK IOCTYHaeT
3aTe€M B YCTaHOBKY [UIS KpeKHHIa aMMHaKa Ha JHE KOJIOHHBI, TOrJa Kak ras
cobHpaeTcs B aMMHa9HOM KOHBEpTepe Ha BepiunHHe. Ha nmocnenyromux CTyneHsx
MPOHCXOIMT JalibHeHlliee obOorameHHe, W NMyTeM OKOHYATEIbHOH IUCTHIUISALHH
NPOHM3BOJHTCS PEaKTOPHO-4YHCTas TshKenasd Boda. Ilomaya CHHTe3-rasa MOXET
ObITE ObecrieyeHa aMMHaYHOH YCTaHOBKOH, KOTOpas B CBOKO QUepeb MOXKET OBITh
COOpY€Ha BMECTE C YCTAHOBKOM U1l INMPOH3BOJACTBA TSXKEIOH BOABI NYTEM
H30TONMHOro o6MeHa aMMHaka ¥ BojopoAa. B mpoluecce aMMHaYHO-BOAOPOIHOTO
obMeHa B KayecTBE HCTOYHHKA HCXONHOTO JeHTepHA MOKET TaKXke
HCIONb30BaTLCA OOBIYHAS BOJA.

MHorHe npeaMeThl KI0YeBOro o0OpyAOBaHHS IJIi YCTAHOBOK IO NMPOH3BOACTBY
TSOKENOH BOIBI, HMCMONB3YIOWHKX mpoueccl GC HMIM aMMHA4YHO-BOAOPOAHOTO
obMeHa, IIHPOKO paclpoCTpaHEHBl B HEKOTOPBIX OTpacisX HedpTeXHMHYECKOM
MIPOMBIILIEHHOCTH. OcobeHHO 3TO KacaeTcsi HeOONBIIMX  YCTaHOBOK,
ucnone3yrommx npouecc GC. OpHako HEMHOTHe IpeaMeThl 000pyAOBaHHs
ABNAIOTCA cTaHAapTHbIMH. [lpomecctt GC M aMMHayHO-BOJOPOAHOro oOMeHa
TpebyroT 06paboTku 6ONBMIMX KOJIHYECTB BOCIUIAMEHAIOLIHNXCS, KOPPO3HOHHBIX H
TOKCHYHBIX >HIAKOCTEH NpH TNOBBILEHHOM naBleHHH. COOTBETCTBEHHO MPH
pa3paboTKke CTaHAApTOB MO IPOEKTHPOBAHHIO U IKCIUTyaTallHH Ul YCTAHOBOK H
0o60pynOBaHMs, HCNOJB3YIOLUX 3TH TPOUECCHl, cleayeT YAenaTh Oomnbmioe
BHHMaHHE mnoAOOpy MaTepHaloOB M HMX XapaKkTepUCTHKaM C TeM, 4YTOOBI
obecreynTh IIUTENBHBIH CPOK CTyXObl MPH COXpaHEHHH BBICOKOH 6€301acHOCTH
U HagexXHOCTH. OrmnpeneneHne MacmuraboB 00YCNOBIHBAETCS TJIABHBIM 06Opa3oM
c000pa>keHUAMH 3KOHOMHMKH U HeobxoauMocTH. TakuM obpa3om, Gonbluas yacTh
NpeaAMeTOB 000PYIOBAaHHA M3rOTOBIAETCA B COOTBETCTBHH ¢ TpeOOBaHHAMH
3aKa34yHKa.

Hakonen, cnemyer oTMeruTs, uTo kak B mpouecce GC, Tak M B mpolecce
aMMHaYyHO-BOAOPOAHOro oOMeHa, npeaMersl 000pynOBaHHSA, KOTOpble IO
OTHENBHOCTH HE TpelHa3HayeHbl MJH IOArOTOBNEHK CHEUHAIBHO VIS
NPOM3BOACTBA TSDKENOH BONB, MOIyT COOMpaThCd B CHCTEMBI, CIELHAITBbHO
NpedHa3HaYeHHBbIE HIHM IONrOTOBJEHHBIE OJI1 TNPOU3BOACTBA TSDKENOH BOIBI.
IpuMepaMu TaKHX CHCTEM, MpHMEHsSEMBIX B OOOMX Ipomeccax, SBISIOTCA
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6.1.

6.2.

6.3.

CHCTEMA KaTaIMTHYECKOTO0 KPeKHHIa, HCMoNb3yeMas B Ipouecce oOMeHa aMMHaKa
M BOIOPOIA, H IHUCTHWUIALMOHHBIE CHCTEMBI, HCINOJIb3yEMBIE B IIpoOlEcCe
OKOHYATEIbHOH KOHIEHTpAllMH TSXKENOH BOABI, AOBOIAAIIEH ee 10 YypOBHA
PEaKTOPHO-4YHCTOH.

IpeomeTsl  00OpYNOBaHHA, KOTOpblE CHEUMANbHO TNpedHa3Ha4YeHbl HIIH
NOATOTOBNEHB! Ul NPOM3BOACTBA TAXKENOH BOOBl MYTEM HCIONB30BaHHA JIHOO
npouecca ob6MeHa BOABl M cepoBomopona, JHOO mpouecca oOMeHa aMMHaka H
BOJOpOZA, BKIIOYAIOT:

Bono-cepoBonopoanbie 00MeHHbIe KOJOHHBI

OG6MeHHbIE KOJIOHHBI, H3TOTaBJIMBaEeMBIE U3 METKO3EPHHCTOH YINIepOOHCTOH CTanu
(nanpumep, ASTM AS516), nuamerpom ot 6 M (20 ¢pyToB) no 9 M (30 dyros),
KOTOPBIE MOTYT 3KCIUTyaTHpPOBAaThCs INPH NaBJIEHHH CBbIIe WIH paBHOM 2 MIla
(300 ¢yHT/KB. MIOHM) M MMEIOT KOPPO3MOHHBIA OOMYCK B 6 MM HMIH Ooible,
CHENMANIBHO TNpelHa3HaYeHbl WM MOArOTOBNEHBI U1 TPOH3BOICTBA TSAXKENIOH
BOOBl IIyTEM HCMONB3OBAaHHA IIpollecca H30TOMHOro ob6MeHa BOABI H
cepoBoaOpoOa.

T'a301yBKH H KOMIIpeccopbl

OnHocTtynenvatele, ManoHanopuele (T.e. 0,2 MIla wmm 30 ¢yut/kB. nO10¥M)
HEeHTPOOEKHbBIE Ia300yBKH HIIH KOMIIPECCOPHI UL UHPKYISALHH CEPOBOIOPOIHOTO
raza (1.e. raza, comepxauiero 6onee 70% H,S), cneunansHO npeaHa3HaueHHBIE
WIH TOATOTOBJIEHHBIE I MPOU3BOACTBA TAXKEIOH BOABI MYTEM HCIOJIb30BaHHA
npouecca o6MeHa BOOB H CEpPOBOIOPOAA. JTH ra30LyBKH HIIH KOMIIPECCOPHI
HMEIOT  MPOHM3BOAMTENLHOCTb, MNPEBHINAIONIYI0 HWJIH  paBHyl0 56 M’/c.
(120 000 SSFM) npH 3KCIlyaTauud TNOA JAaBJI€HHEM, NPEBHINIAIOLINM HIIH
paBubiM 1,8 MIla (260 ¢pyHT/KB. mroiiM) Ha BXxone, H CHa0XEHbI CalbHHKAMH,
YCTOHYHMBBIMH K Bo3aeHcTBHIO H,S.

AMMHa‘lHO-BOIIOPOIlele 00MeHHbIe KOJIOHHbI

AMMHA4YHO-BOJOPOIHEIE OOMEHHbIE KOMOHHBI BBICOTOH Oo0Jiee MM paBHOH 35 M
(114,3 dyros) muamerpom ot 1,5 m (4,9 dyroB) mo 2,5 M (8,2 pyToB), koTOpHIE
MOTYT 3KCIUIyaTHPOBaThCH IIOI OaBJieHHeM, npeBblnuarommM 15 Mlla (2225
byHT/KB. mI0¥M), CHEUHanbHO NpeAHa3HayeHHbIE HWJIM TOATOTOBJIEHHBIE Ul
NPOH3BOACTBA TAXKEJON BOABI ITyTEM HMCIIONL30BaHHUA Mporecca oOMeHa aMMHaka
H BOIOpOIA. 3TH KOJNOHHB MMEIT TaKKe 10 MeHbIiEH Mepe OpHO
OTOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO XE NHAMETpa, YTO H LWIHHIpHYecKas
4acTh, Yepe3 KOTOPYH MOTYT BCTaBISATHCS MJIH BHIHUMAThCA BHYTPEHHHE 4YaCTH
KOJIOHHBI.

40



6.4.

6.5.

6.6.

6.7.

BHyTpEHHHe YaCTH KOJIOHHBI H CTYNIEHYATbIC HACOCHI

BHyTpeHHHe 4aCTH KOJNOHHBI H  CTYIIEHYaThle HAcoChl, CIIELHaNbHO
NpeaHa3HaYeHHbIE HIIM NTOATOTOBJIEHHbIE U1 KOJIOHH M7 NMPOM3BOACTBA TKENIOH
BOABI MyTeM HCHONB30BaHHA IMpOLECCa aMMHAa4YHO-BOJOPOAHOTO O6MeHa.
BHyTpeHHHEe 4YaCTH KOJOHHB BKIIOYAKOT CHENHAIBHO MpelHa3HAYEHHBbIE
KOHTaKTOpPbl MEXAY CTYNEHAMH, CONCHCTBYIOIUME TECHOMY KOHTAaKTy rasa H
kuakocTH. CrTyneH4YaThle HacOChl BKJTIOHAIOT CHELHAIbHO IpeXHa3HauyeHHbIe
NIOTpYXaeMble B JKHAKOCTh HAcoChl M LHPKYMALUHH JXHIKOTO aMMHaKa B
npenenax 06beMa KOHTAKTOPOB, HAXOIAMIMNXCS BHYTPH CTyTEHeH KOJIOHH.

YCTaHOBKH 019 KpPe€éKHHra amMmmMHakKa

YCTaHOBKH I/ KpPEKHMHra aMMHaka, I3KCILTyaTHpyeMble TMOH [aBJIEHHEM,
npesblmaromiuM WM paBHeIM 3 MIla (450 ¢yHT/KB. AtofiM), crmeuuanbHO
IpeaHa3Ha4YeHHbIE HIIH MOATOTOBIIEHHbIE /U1 TPOH3BOACTBA TSKEJIOH BOABI ITyTEM
HCIIONIB30BaHKs MPOLIecca H30TOMHOrO 0OMEHa aMMHaKa U BOAOpOAa.

HHpakpacHble aHATH3ATOPbI MOIJIOUEHHSA

HndpakpacHble aHaIH3aTOPhl MOTJOIIEHHA, CHOCOOHBIE OCYIUECTBIATH aHATH3
COOTHOIIIEHHS MEXIY BOLOPOIOM H JAeHTepHeM B peaJibHOM MacluTabe BpeMeHH,
KOTla KOHLIEHTPalluH AEHTEepHs PaBHB! HIH MpPEBbIa0T 90%.

KaTtanuTHYecKHe MeYH

KaTtanutuyeckue neuu ans mnepepaboTku oboraumeHHOro AeHTEpHEBOro rasa B
TAXKEIYI0 BOOY, CIEUHAIBHO IpeJHa3HauyeHHble HJIH IIOATOTOBIECHHbIE MAIA
MPOM3BOACTBA TSDKEJIOH BOABI INyTEM HCIONB30BaHUA MNpolecca H3O0TOMHOIO
ob6MeHa aMMHaKa H BOAOpOJa.

YcTaHOBKH 11 KOHBEpCHM YpaHa H o0opygoBaHHe, CHeHHAIbLHO
NpelHa3Ha4YeHHOE HIIH MOAroTOBJIEHHOE 1JISl 3TOT0

BBOJHOE 3AMEYAHHE

B ycraHOBKax M CHCTEMax IUI1 KOHBEPCHH YpaHa MOXKET OCYIIECTBIATHCA OIHO
HJIH HECKOJIBKO NPEBPAILCHHH U3 OMHOTO XHMHYECKOTO H30TONa YpaHa B QpPYTOH,
BKJIIOYAsA: KOHBEPCHIO KOHUEHTPaToOB ypaHoBoO#H pyast B UO;, koHBepcuio UO; B
UO,, xouBepcuio okuceir ypaHa B UF; wnu UF¢, konBepcuio UF; B UFg,
koHBepcuio UF¢ B UF4, kouBepcuio UF4; B MeTa/UTMueCKHH ypaH M KOHBEPCHIO
dTopunoB ypaHa B UO,. MHorue xiodeBble KOMMOHEHTH 00OpYINOBaHHS
YCTAHOBOK /11 KOHBEPDCHHM YpaHa XapaKTepHbl [UIA HEKOTOPBIX CEKTOpOB
XHMHuyeckolt ofpabaTbiBaromieii  NPOMBININEHHOCTH. Hampumep, BHIOBI
obopynoBaHHs, HCNONb3YeMOro B 3THX IpoOLeccax, MOTYT BKJIKYaTh: IEYH,
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7.1.

7.2

7.3.

KapycelnbHble IIe4H, PEaKTOPbl C ICEBIOOXKHXKEHHBIM CJIOEM KaTalH3aTopa,
apOBble PEaKTOpHble OalllHH, >XHAKOCTHblE UEHTPU(PYTH, IUCTHINALUHOHHbIE
KOJIOHHBI M JKHIKOCTHO-)XHIKOCTHBIE 3KCTpPaKUHOHHblE KOJNOHHBI. OnHako He
MHOTHE KOMITOHEHTbI 000py/IOBaHHS UMEIOTCS B "TOTOBOM BHAE"; OOIBIIMHCTBO
H3 HUX JOJDKHBI OBITH MOATOTOBIIEHBI COTJIACHO TPEOOBAaHMAM H CnelHPHKALHIM
3aKa34HKa. B HekoToppix cnyyasx TpebyeTcs y4YMTHIBaTh CHEUHaNbHbIE
IPOEKTHRIE H KOHCTPYKTOPCKHE OCOOEHHOCTH Ui 3alIMThl OT arpecCHBHBIX
CBOWCTB HEKOTOpBIX U3 obpabaTriBaeMbrx xumHueckux Bemects (HF, F,, CIF; u
¢Topuasl ypaHa). HakoHen, cnenyeT OTMETHTb, YTO BO BCEX Ipolleccax
KOHBEPCHH ypaHa KOMIIOHEHTBHI 00OpYNOBaHHs, KOTOpbl€ OTAENbHO CIELHabHO
He IpeJHa3Ha4YeHbl WJIM MOATOTOBNEHH 111 KOHBEPCHH ypaHa, MOTYT OBITh
oObenHHEHBI B  CHCTEMBI, KOTOpble CIHELHAIbHO IpeJHa3Ha4yeHbl HJIH
IOATOTOBJIEHBI I HCTIOJB30BaHHUA B LIEJIX KOHBEPCHH YpaHa.

CneunajibHO npeJHa3HayeHHbIe MJIH IMOIrOTOBJIEHHbIE CHCTEMbI AJIs
KOHBEPCHH KOHIEHTPaToB ypaHoBoi pyasl B UO;

NOsACHHUTEJIBHOE 3AMEYAHHE

KoHBepcHss KkoOHIEHTpaTOB ypaHOBOH pyasl B UO; MOXET OCYIIECTBIATHCA
CHavyana MOCPEACTBOM PaCTBOPEHHA pyIAbl B a30THOH KHCIOTE M 3KCTpPAKUHH
OYHILIEHHOTO reKCaruapaTa ypaHHJIAHHHTPATa ¢ MOMOIIBIO TAKOTO PaCTBOPHTEIA,
kak TpubyTHN docdar. 3aTeM rekcaruapar YpaHHIAHHHTpaTa npeoOpaszyercs B
UO; nub0 mnocpeacTBOM KOHLIEHTPAlMM H AEHHTpalUUH, JHOO IOCPEACTBOM
HEHTpanM3aluy razoo0pa3sHbIM aMMHAKOM 1A MOJMy4eHHUs TUypaHaTa aMMOHHUSA C
nocnexgymolueH gpuibTpauneit, CymKkon U KaTblIHHUPOBAaHHEM.

CneunaibHo mnpeJHa3HAYeHHbIe MJIH TMOITOTOBJEHHbIE CHCTEMbl s
konBepcuu UQ; B UK

MOSAICHHUTEJIbHOE 3AMEYAHUE

Konsepcus UO; B UFg¢ MOXeT OCYIECTBIATBCH  HENMOCPEACTBEHHO
¢TopupoBanueM. Jing npouecca tpebyeTcs UCTOMHHK razoo0pa3Horo ¢propa UM
TPeXdTOPHCTOrO XJIopa.

CneuHajibHO MNpeJHAa3HayeHHbIe MJIH [MOIroTOBJEHHbIE CHCTeMbl s
xoHBepcun UQ; B UO;

NOsACHHUTEJIbBHOE 3AMEYAHUE

KonBepcus UO; B UO; MOXeT OCYWIECTBISTbCA NMOCPEACTBOM BOCCTAHOBJIEHHS
UO; razo06pa3HbIM KpeKHHI-aMMHAKOM HIIH BOZOPOIOM.
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7.4.

7.5.

7.6.

1.7.

CneunanbHo npeAHa3Ha4YeHHbIE HJIH NOAroTOB/JIeHHble CHCTEMBI JJIA
xoHBepcHH UO; B UF,4

MOACHHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UF4 MoxeT ocylecTBIAThCA mocpelacTBOM peakuun UO; ¢
razoobpa3sHsiM propHcTeIM Bonoponom (HF) npu temneparype 300-500°C.

CneunaibHo mNpedHa3HAYEHHBIE MJ/IH MOArOTOBJEHHBLIE CHCTEMBbI JJIfA
konBepcHH UF,; B UF,

MOACHHUTEJIBHOE 3AMEYAHHUE

Kousepcus UF4 B UFs ocymiecTisieTcs NOCpeaCTBOM 3K30TEPMHYECKON peaKLMH
¢ ¢TopoM B peakTtopHO#t OamHe. UF¢ KOHIEHCHpYETCA H3 TOPAYHX JIETYy4HX
ra3’oB IOCPEICTBOM IMPONYCKaHHUA IOTOKAa Tra3a 4epe3 XOJOOHYK JIOBYHIKY,
oxnaxaeHHyio 10 -10°C. [Jna mpouecca TpedyeTcs HCTOYHHK razoodpasHOro

dTopa.

CneunaibHo MNpeIHa3HA4YeHHbIe MHJIH MOAroTOBJEHHbIE CHCTEMBI IR
konBepcun UF4 B MeTalIHYeCKHil ypaH

MOACHHUTEJIBHOE 3AMEYAHHE

Konsepcus UF; B MeTanmnuyeckud ypaH OCYLIECTBIAETCS MNOCPEACTBOM €ro
BOCCTaHOBJIEHMS MarHHeM (KpyNHble MapTHH) MIH KanbUHeM (Majible MapTHH).
Peakums OCymeCTBIAETCS INpH TeMIlEpaTypax Bblllle TOYKH [UIAaBJIEHHMSA YpaHa
(1130°C).

CnenHajlbHO TMpedHa3HA4YeHHbLIE MJIH NOArOTOBJEHHbIE CHCTeMbl [
xonBepcHH UFg B UO;

MOACHHUTEJIBHOE 3AMEYAHHUE

Konsepcus UFs B UO; MOXET OCYIIECTBIATHCA MOCPENCTBOM OOHOTO H3 TpeEX
npoueccos. B nepoM npouecce UF¢ BoccTaHasnuBaercs u ruaponusyerca B UO;
C MCIIONB30BaHHEM BOJOpoaa M napa. Bo BropoM mpouecce UFg¢ ruaponusyercs
pacTBOpEHHEM B BOIE, ATl OCXKIACHHA AUYypaHaTa aMMOHHSA N00aBnseTcs aMMHaK,
a InypaHat BoccTaHaBnHBaetcs B UO; BogopoaoM npu Temneparype 820°C. Ilpu
TpeTheM nporecce razoobpasusle UFg, CO, u NH; cMemuBaoTcs B Boae, ocaxaas
YPaHHMIKapOOHAT aMMOHHA. Y paHHIKapOOHAaT aMMOHHUS CMEIIMBAETCA C MApoM U
popopoaoM npu temneparype S00-600°C g npoussoactsa UO;.

Kousepcus UFs B UO; YacTo OCylmiecTBIsIeTCs Ha NMEPBOH CTYIIEHH YCTAHOBKH I10
H3TOTOBJIEHHIO TOTUIMBA.
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7.8.

CneuHajJbHO npeJHa3HA4YeHHbI€ HJIH NOATOTOBJIEHHBLIE CHCTEMbI s
kouBepcun UFg B UF,

IMMOSACHUTEJIBHOE 3AMEYAHUE

KonBepcua UFg
BOJIOPOIOM.

BUF4

OCYILIECTBIACTCA INOCPEICTBOM

BOCCTAHOBJICHHA





