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JOMOJIHUTEJIBHBIA TPOTOKOJ K COTJIAIIEHUIO MEXKIY
HAPOJHOH PECITYBJINKOM BOJITAPUEN 1 MEXK/TYHAPOJHBIM
ATEHTCTBOM IO ATOMHOM SHEPTHH O IPUMEHEHUU 'APAHTHI
B CBA3U C JOI'OBOPOM O HEPACIIPOCTPAHEHUHA AJEPHOI'O
OPYXKHUA

1. Texcr' JIomOmMHUTENLHOTO nporokona k CoriameHHo O rapanm;rxz, 3aKII0OYCHHOMY
Mexny Haponuo#l Pecny6muxoit bonrapueit 1 MexayHapOXHBIM areHTCTBOM IO aTOMHOMH
9HEPTrHU B LENIX NPUMEHEHUS TapaHTHH B cBA3u ¢ J[OroBOpoM O HepacHpOCTPaHEHHH
anepHoro opyxus (JJHSJO), BocnponzBoauTcs B HACTOAIIEM NOKYMEHTE JUI CBEIEHUS BCEX
rocyAapcTB-wicHOB. JIONMONHHUTENbHEIH NpOTOKoN Obul ofoOpeH CoBeTOM YHpaBISIONIUX
14 cenTs6ps 1998 roma. Ou 6sw1 noanucad B Bene 24 centa6ps 1998 rona.

2. B coorBerctBuu co Crarheit 17 J[OMOIHUTENbHOTO MPOTOKOIA OH BCTYIMI B CHIY B
JIeHb, KOTZa ATEHTCTBO IONYYHIIO OT bonrapuu NHCPMEHHOE YBEAOMJICHHE O TOM, 4YTO
3aKOHOJATENIbHBIE H/MIM KOHCTUTYLHMOHHBIE TpeOoBaHud bonrapuu, HeoOXOOMMEBIE s
BCTYIUIEHHs B CWIY, BEINOJIHEHBL, T.€. 10 oxTa6pa 2000 rozna.

B HacrosmieM uH(OpMalMOHHOM LMPKYAApE K TEKCTY J00aB/IeHb CHOCKH.
BocnponsseneHo B moxymente INFCIRC/178.

Ilo coobpaxceHMAM SKOHOMHM HACTOAUIMH JOKYMEHT OTHEYaTaH OTPaHIYEHHBIM THPAKOM.
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INFCIRC/178/Add.1
Attachment

JOTIOJIHUTEJIbHBIN [TPOTOKOJI K COTJIAIIEHUIO MEXIY HAPOHOM
PECITYBJIMKOM BOJITAPUEN U MEXXTYHAPOJIHBIM ATEHTCTBOM IO
ATOMHOWM PHEPTUHX O TIPUMEHEHUU TAPAHTHM B CBSI3U C
JIOTOBOPOM O HEPACIIPOCTPAHEHUMU SIIEPHOI'O OPYXU S

[IPUHUMAS BO BHHUMAHHE, uro Pecnybonmka bonrapus (B JanbHEHIIEM
uMeHnyemas “bonrapueit”) u MeXIyHapoJHOE areHTCTBO II0 AaTOMHOM »SHeprud (B
JanbHeHeM uMeHyeMoe "AreHTCTBOM') ABIAIOTCA YydacTHUKaMH CoOrlalieHHs o
IIpUMEHEHUH TapaHTHH B CBA3H c¢ JIOTOBOPOM O HEPacCIpOCTPaHEHUH SIEPHOTO OpPYXHUA (B
JanpHeleM uMeHyeMoro "CorjaumieHHMeM O rapaHTHsAX'), KOTOpOE BCTYIHIO B CHITY
29 ¢espann 1972 rona;

YUUTBIBAS xenanue MexIyHapOJHOTO COOOIIECTBa elle Oolnee YKPEIMUTh PEXUM
AJIEPHOTO HEPACIIPOCTPAaHEHUs IyTeM TIOBBIIEHHA JAEHCTBEHHOCTH Hu 3(GdEKTUBHOCTU
CHUCTEMEI rapaHTUH ATEHTCTBA;

HATIOMUWHAS, yto ATEHTCTBO IIpU OCYIIECTBJIECHHUU TapaHTHH JOJKHO YYUTHIBATH
HeoOXO0AMMOCTh: H30eraTh CO3XaHHs MPENSTCTBHH 3KOHOMHYECKOMY M TEXHOJIOTHYECKOMY
Pa3sBUTHIO bonrapuu iy MEXAYHApOAHOMY COTPYIHUYECTBY B 0OIaCTM MHpPHOH saepHOH
IeATeNbHOCTH; COOMIONaTh JAEHCTBYIOIIME TIOJNIOXKEHHS B O00JNAacTH OXpaHbl 310pOBBA,
6e3omacHOCTH, GU3MYECKOH 3alUMThl, a TaKKe Jpyrue AeHCTBYIOIME TpeOOBaHUA
6€3011aCHOCTH U IIpaBa OTAENbHBIX JIUI; U IPUHUMATH BCE MEPHI 110 3aIIUTE KOMMEPUYECKUX,
TEXHOJIOTUYECKHX M TPOMBIILJIEHHHIX CEKpEeTOB, a TakkKe ApYyrod KOoHPHIAEHUHAILHOM
HMH(pOpMalHH, KOTOpas CTaHOBHTCS €MY U3BECTHOH;

IMPUHNIMAA BO BHHUMAHHE, yro uyacTtora TpOBENEHHUA M HHTEHCHUBHOCTH
MEpOIpHATHH, YKa3aHHBIX B HacTosmeM lIporokone, OyAyT TOIJEPKHBaTLCS Ha
MHHUMAJIBHOM YPOBHE, COOTBETCTBYIOIIEM HEJIH IOBHIUIEHHS JEHCTBEHHOCTH H
3¢ dEeKTUBHOCTH TapaHTHH ATEHTCTBA;

HACTOSAIVIM Bonrapus 1 AT€HTCTBO COTIACHIIUCH O HIDKECIIEAYIOMIEM:



CBSI3b MEXKIAY HACTOSIINM ITPOTOKOJIOM U COTJIAIEHNEM

O TAPAHTHSX

Cratea 1

ITonoxenus CornaieHus o rapatdTHAX NPUMEHATCA K HACTOAUIEMY HpOTOKOJ'Iy B TOH
MEpPE, B Kakoi oHHU COOTBETCTBYIOT ITOJIOKCHHUAM HACTOALICTO HpOTOKOJIa H COBMECTHMEI C

HHMH.

B cllydya€ IIPOTHBOPEYHUA MEXAY II0JOXKCHHUAMU CornameHus o TapaHTHAX H

IIOJIOKCHISIMH HACTOAUICTO HpOTOKOJIa IMTPUMCEHAIOTCS ITOJIOKECHMS HACTOALICT O HpOTOKOJIa.

NPEJOCTABJIEHHE HHOOPMALIMN

Cratps 2

a. Eonrapm IIPEeaoCTaBIIACT AFGHTCTBy 3a4BJICHHUE, CoaCpX)alee:

D)

iii)

vi)

Obmiee onmcanue uW HHPOPMAIMIO, YKa3bIBAIOUIYID MECTO IIPOBEAECHHS
OTHOCAIIMXCS K SOEPHOMY TOIUTMBHOMY UHKIY HAy4HO-HCCIENOBATENbCKUX U
OMBITHO-KOHCTPYKTOPCKHX pPalOT, HE CBA3aHHBIX C SAEPHBIM MAaTEPHAJIOM,
OCYILECTBISAEMBIX I'A€-TH00, KOTOphle (HUHAHCHPYFOTCS, MONYYMIIHA KOHKPETHOE
paspelleHre Wik KOHTPOIUPYIOTCS HIIH OCYILECTBIISIOTCS OT HMEeHH bonrapuH.

OnpeneneHHyro  ATeHTCTBOM  Ha  OCHOBE  OXXMIAeMOIr0  NOBBIIUEHHUS
NEeHCTBEHHOCTH HIH  3(($eKTHBHOCTH M  COIJIACOBaHHYIO ¢  bBonrapueii
uHGOpMALNIO O KacalolleHcs TapaHTHH SKCIUIyaTallMOHHOHM [esSTeNbHOCTH Ha
YCTAaHOBKAaX M B MECTaX HaXOXKIEHHs BHE YCTaHOBOK, IIe OOBIYHO HCIIONB3YETCs
AJlepEBIA MaTepHal.

Obuiee omMcaHHe KaXIOro 3JaHHA Ha KaXJOH IUIOHMIaJIKe, BKJIIOYas €ero
UCIIOJIb30BaHME, H, ECITH 3TOr'0 HEAOCTATOYHO - OITUCAHUE €T0 COAEPIKUMOro. ITO
OIMHCaHHE BKIIOYAET KapTy TAKOH IUIOIIAIKH.

Onucanue MacruTaba ornepanui Ins KaXIOro MECTa HaXOXISHHsS, MMEIoUIero
OTHOIUEHHE K JeATeNbHOCTH, yKa3aHHOW B IlpumoxkeHuu | Kk HacrosmeMy
IIpoToxoiy.

WudopmManiuio, yKa3bIBAIOIYID MECTO  HAaXOXJEHHsS, OSKCIUTyaTal{HOHHOE
COCTOSHHME W OLIEHOUYHBIE TOIOBBIE INPOWU3BOACTBEHHBIE MOIIHOCTH YpPaHOBBIX
PYAHHKOB ¥ OOOraTUTENBHBIX YCTAHOBOK M TOPUEBBIX O0OraTHUTENLHBIX
YCTAaHOBOK M CYIUECTBYIOIUMH rof0BOM 00beM NpPOU3BOACTBA TaKMX PYAHHKOB U
o0OraTUTENbHBIX YCTaHOBOK U1 bonrapuu B iesnom. bonrapus npeaocTapiseT 1o
3anpocy ATEHTCTBa JaHHBIE O CYLIECTBYIOIEM TOJOBOM OOBbEeMe MPOH3BOICTBA
OTAENBPHOr0 pyAHHKA UM oboraTuTenbHON ycraHoBKU. llpenocraBinenue 3ToH
uHopManuu He TpedyeT BENCHUA IOAPOOHOr0 ydeTa sIepHOr0 MaTepuana.

WHdopManyio OTHOCHTEILHO MCXOAHOIO MarepHalia, KOTOpHIH ellle He JOCTUT
COCTaBa M YHCTOTHI, KOTOpHI€ [€Nal0T €ro NPHTOJHBIM IJI1 H3TOTOBJICHHS
TOILIABA MJIH U30TOITHOTO 00OTaIll€HHA, BKIIOUAIONLYIO:

a) KOJIHYECTBA, XHUMHYECKHH COCTaB, MCIIONbL30BAHUE HIIH IIpearnojaracMoe
HCIIONB30BAHKUEC TaAKOI'0 MATCpHala, HE3aBHCHMO OT €ro AACPHOI0 HIH



b)

vii) a)

HESIAEPHOT0 MCIIOb30BaHMs, A/ KaKOOr0 MecTa HaxoxaeHus B bonrapuw,
B KOTOpOM TaKOH MaTepHan IPHCYTCTBYET B KOJIMYECTBaX, MPEBHIMIAONINX
JleCsATh METPHYECKHX TOHH ypaHa W/UIU ABAaAIaTh METPHYECKUX TOHH
TOpHUS, a U1 APYTHX MECT HaXOXAEHHS C KONH4YeCTBaMH Ooyee ONHOIA
METPHYECKOH TOHHHI - 00IIee KOMHYeCTBO st bonrapuu B nenom, eciu 31o
ofIee KOJMYECTBO IPEBBINIACT NECATH METPUYECKMX TOHH YpaHa HIH
JBaJillaTh MEeTpH4ecKuX TOHH Topud. IIpenocrtaBieHue 310 UHbOpPMaIUH
He TpeOyeT BeleHUs TOAPOOHOro yueTa iAepHOro MaTepuaa;

KOJIMYECTBA, XHMHYECKHUH COCTaB U IIYHKT HasHaU€HUA Kaxxaoi 3I(CI'IOpTHOI71
IIOCTaBKH H3 Bonrapnn TaKoro MaTepHajia i1 KOHKPETHBIX HEAACPHBIX
1iejeH B KOJIMYECTBAX, NIPEBEIIIAIOIINX:

1) [mecaTp METpHYECKHX TOHH YpaHa, WM Ul T[OCHENOBATEIbHBIX
9KCIIOPTHBIX IOCTaBOK ypaHa wu3 bonrapum B 0OHO M TO Xe
roCyZ[apCcTBO, KaXAas U3 KOTOPBIX MEHee NECSATU METPUYECKUX TOHH,
HO CyMMa KOTOPBIX IPEBHIIIAET AECATh METPUUYECKUX TOHH B TEUCHHE
roja;

2) ABajuarh MCTPHYECKUX TOHH TOpHA, HIH 4 IIOCIICAOBATCIIBHBIX
JKCIIOPTHBIX IIOCTaBOK TOpHA U3 Bonrapnn B OOHO H TO XE
rocynapCTBO, KaXadasd H3 KOTOpPhIX MEHEC IABaJALaTH MCTPHUYCCKHX
TOHH, HO CYMMa KOTOPBIX NIPCBBIINACT ABaAllaTh METPUYCCKUX TOHH B
TCUYCHHE TOOAa,

KOJIH4ECTBA, XHUMHUYECKHH COCTaB, MECTO HAXOXACHHUA B HACTOAIICE BPECM:A
1 HUCNOJIb30BaHUC MK IIpeamnojaracMoc  HCIIOJIB30BaHUEC Kaxxaom
IdMl'IOpTHOfI INOCTaBKH B Bonrapmo TAKOro MaT€pHajia ajid KOHKPETHEIX
HEANCPHBIX HejieH B KOJIM4IECTBAX, INPEBLIINAOIINX !

1) ACCATh METPHYCCKUX TOHH YpaHa, WIH II4 IIO0CICAOBATCIBHBIX
HMHIOPTHEIX NIOCTABOK ypaHa B Bonrapmo, Kaxxaas U3 KOTOpbIX MCHEEC
ACCATH METPHYECCKHUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT OACCATH
METPHICCKHUX TOHH B TCUCHHUE roJa;

2) ABafuarb METPHUCCKHUX TOHH TOpHA, WIH I IIOCJIENOBATCIILHBIX
UMIIOPTHBIX NOCTaBOK TOPHUS B Bonrapmo, Kaxas U3 KOTOPEIX MCHEES
ABaanaT MCTPHYCCKHX TOHH, HO CyMMa KOTODBIX TIIPCBRHINIACT
ABaauaTh METPUICCKUX TOHH B TCUCHHEC I'Oa;

IpY TOM TIOHMMAaHUHU, YTO TIPEACTaBleHHE MHGPOPMALUMM O TaKOM
MaTepuaie, NMpeNHa3sHAYCHHOM MO HEsANEpHOIO HKCIONb30BaHUS, IIOCIE
TOr0 KaK OH JIOCTUTHET OKOHYAaTeNbHOH (POpPMBI CBOETO HESAECPHOTO
HCIONbL30BaHUA, HE TpebyeTcs.

MH(OpPMAILHI0 OTHOCHTENBHO KOJNMYECTB, BHIOB MCIONB3OBAaHHSA M MECT
HaXOXAEHHUs SAECPHOTO MaTepHaia, OCBOOOXKIEHHOIO OT TapaHTHUH B
COOTBETCTBHU CO cTaThel 36 Cornamenus o rapaHTHAX;



b) uHbOpPMaIMIO OTHOCHUTENBHO KOJHYECTB (KOTOpas MOXeT MMeTh (opMy
OIIEHOK) W BHJOB HMCIIQJIB30BaHUS B KOKIOM MECTE HAXOXIAEHUS SIIEPHOTO
MarepHana, OCBOOOXAEHHOTO OT TapaHTUH B COOTBETCTBHHM CO CTaTbed
35b) CornamieEdss O rapaHTHsAX, HO €HIE HE HaXONAIErocs B
OKOHYATENbHOH (opMe sl HESOepHOro HCIIONb30BaHMs, B KOJMYECTBAX,
IpeBBILIAIOIIMX YyKa3aHHbIe B cTaTbe 36 CoryameHuss O TapaHTHsX.
Ilpenocrapienne sTod MHpOpManuu He TpeOyeT BeneHHUs IOAPOOHOTO
y4era sIepHOro MaTepuana.

viil) HMHdopmManyo OTHOCHMTENBFHO MeCTa HaXOXAEHHUS WIM JajibHelme#t o0paboTku

OTXO0JOB CPENHEr0 MM BBICOKOIO YPOBHS aKTHBHOCTH, COJEp)KAILUX IUTYTOHHH,
BBICOKOOOOTAIEHHBIA ypaH UM ypaH-233, B OTHOIIEHHH KOTOpBIX NIpHUMEHEHHE
rapaHTU#i OBLIO IpekpalieHo B COOTBETCTBUH co cTarhbed 11 Cormamenus o
rapaHTuax. [y Ienu JaHHOrO IyHKTa 'HanbHelmas o6paboTka’ He BKIIOYAET
NepeynakoBKy OTXOIOB MAM HX JanbHedllee KOHAWIMOHUPOBAaHHE, HE
IpeaycMaTpHUBAIOIIee pas3ieeHus 3EMEHTOB, IS XpaHeHU M 3aXOpOHEHHU.

Cnenyronryto uHGOpManMIO OTHOCUTENHHO COTNIaCOBaHHOIO 00OpymOBaHHUS U
HesIepPHOro MaTepuaina, nepeurcieHHsix B Ipunoxenny I

a) 10 KaXIOW 3KCIOPTHOH nocTaBke w3 bonrapuu Takoro oOopynoBaHus U
MaTepHana:  WACHTUQHKAIMs, KONHYECTBO, MECTO IIPeaIoNaraeMoro
UCIIOJIb30BaHMs B TOCyJAapcIBe-mojydaTene W jgaTa MWIH B
COOTBETCTBYIOIIUX CIy4asix OKuAaemas AaTa 3KCIIOPTHOH IOCTABKY;

b) 1O KOHKPETHOMY 3ampocy ATeHTCTBa, NOIATBEp:KIeHWe bonrapueir kak
UMIIOPTUPYIOIUMM TOCYAAapCTBOM HHOMOpPMALKH OTHOCUTENBHO 3KCHOpTa
Takoro o0opynoBaHus X Marepuana B bonrapuioo, npenocTaBIeHHOH
ATEHTCTBY JPYTHUM IOCyIapCTBOM.

O61ume maHbl Ha NPeACTOSIIMEA NECITUICTHHI NIepHOl, MMEIOIHE OTHOLIEHHE K
Pa3BUTHIO SAEPHOTO TOIUIMBHOTO IHMKIA (BKIIOYAs [UIAHUPYEMBIE OTHOCAIIMECST K
SAepHOMY TOIUIMBHOMY IHMKJy HAy4YHO-HCCIENOBAaTENbCKHE M  OIBITHO-
KOHCTPYKTOPCKHE paboThl), KOrAa OHHM YTBEPXKIOCHBI COOTBETCTBYIOLIMMH
KOMITETeHTHBIMH OpranaMu B bonrapuu.

Bonrapus mpunaraer Bce pa3yMHBIC YCHIHSA, C TeM YTOOBI NMPEAOCTABUTH ATEHTCTBY
clenyouyto HHpopManuo:

)

obmiee onucande u HMHGOPMAIIMIO, YKa3bIBAIOU[YID MECTO IpOBENCHHUSA
OTHOCSLIMXCA K SOCpHOMY TOIUTMBHOMY IMKIY Hay4HO-HCCIENOBATEIbCKUX M
OIBITHO-KOHCTPYKTOPCKUX paboT, HE CBS3aHHBIX C SJAEPHBIM MAaTepHalioM,
KOTOpbIE KOHKPETHO OTHOCATCA K oOoraienuio, nepepaboTKe AaepHOro TOIINBA
WIM K 00paboTKe OTXOHOB CPEAHEro MM BBHICOKOIO YPOBHS AaKTHBHOCTH,
CoOepXKallMX  IUTYTOHHWM, BBHICOKOOOOTANIEHHBI ypaH HWIM  ypaH-233,
OCYILECTBIsIEMBIX Tae-nn00 B bonrapuu, HO koTopsle He GHUHAHCHPYIOTCH, HE
MONYYHIN KOHKPETHOrO paspellleHds WM He KOHTpoyupyiorcs bonrapueit umm
He OCYLIECTBISIOTCY OT HMeHH bomrapuu.  [Ing nend [JaHHOrO IyHKTA
"06paboTKa" OTXONOB CpeNHEro MM BBICOKOTO YPOBHS aKTUBHOCTH HE BKIIOUAET



NEPEYHAKOBKY OTXOINOB HJIH HX KOHIHMIMOHHUPOBAHHUE, HE IIPEAyCMaTpHBAIOHICE
pasacicHusA 3IEMEHTOB, I XPaHCHHUA HJIH 3aXOPOHCHHA.

i1) oOmee omHcaHHe JEATENLHOCTH W CBEINCHHS O IHLE HIU OpraHHu3alyH,
OCYIIIECTBIAIOMMX TaKylO NESTENBHOCTh B ONpPENENCHHBIX ATEHTCTBOM MECTaX
HaXOXIEHHUs 32 MpeAeJaMHy IUIOIIAJKH, KOTOphIe, T0 MHEHUIO ATEHTCTBa, MOTJIH
OBl GYHKUHOHAIBHO OBITH CBS3aHH C AEATEILHOCTHIO HAa OSTOH IUIOILAJKE.
HpenocraBnenue Takoi MHPOPMaMK SABISETCS IIPEOAMETOM KOHKPETHOTO
3ampoca AreHTcTBa. OHa TPENOCTaBiIAeTCA B KOHCYNbTalluHM C ATEHTCTBOM H
CBOEBPEMEHHO.

c. TIlo 3ampocy ArentcTtBa bonrapus naeT YTOYHEHHMS WIH pa3bsiCHEHHA J0OOM
nHGOpManMy, IPeJOCTaBIeHHOH B COOTBETCTBMHM C HacTtosmel Cratheil, B TOH
CTEIIeHH, B KOTOPOH 3TO UMeeT OTHOUICHHE K LIeTIH FapaHTHH.

Cratps 3

a.  bomrapus mpemocraBiseT AreHTCTBY B TedeHHe 180 nHell mocne BCTyHIEHHUS B CHIIY
Hacrosmero Ilporoxona uHbOpManHIo, 0 KoTopoii roBopurca B Cratee 2.a i), ii1), iv),
V), vi) a), vii) ¥ X) ¥ B Ctatbe 2.b 1).

b.  bomrapus npenocraBiser AreHTCIBY A0 15 Mag  Kakmoro roza OOHOBICHHYIO
HHOpMaLMIO, O KOTOPOM TOBOPHTCS B IyHKTE a. BBIILIE, 33 NEPHOJ, OXBaThIBAIOLIUM
NpeAMecTBYIOMMH KaleHaapHblid roJ. Eciau paHee mpenocTaBieHHas HHGbopMaius
ocTtanachk 6e3 usMeHeHuH, bonrapus yseaomiser 06 3ToM.

c. bonrapus npepocraBnser AreHTCTBY Ao 15Mas  Kaxkporo roja HHQOpMALHMIO,
onpeneneHuyo B Cratne 2.a.vi) b) ¥ ¢), 32 IepHoA, OXBATHIBAIOIMH [IPEAIIECTBYIOIMI
KaJICHAapHBIA TOJ.

d.  Bonrapus exexBapTalbHO IPEAOCTaBiseT ATeHTCTBY HHGOPMaUMIO, ONPENCIIEHHYIO B
Cratbe 2.a.ix) a). OT1a uHOpMalysd NPeAOoCTaBIsSECTICI B TEYEHUE WIECTUAECATH IHEH
nocie OKOHYaHMs KaXIO0ro KBapTana.

e. bonrapus npenocraBiseT ATeHTCTBY HH(pOpMaLHUIO, onpeneiaeHnylo B CtaTbe 2.a.viil),
3a 180 nuel 1o ocyuiecTBieHHs NanbHeHmed o6paboTky, ¥ 1o 15 Mas Kaxzoro rojaa
uHbopManuio 00 M3MEHEHMSIX MECT HaXOXKIEHHS 3a IIEpHOMA, OXBaThIBAIOIIMHI
IIpeINIECTBYIONMH KaleHOapHbIH TOX.

f.  DBonrapus u ATEHTICTBO JOrOBapHBAaIOTCA O BPEMEHH H 4YacTOTE IIPeNOCTaBICHHUA
HH(GOpMaIH, OTIpEAETICHHON B CTaThe 2.a.11).

g.  Bonrapus mpenocraBnsger AreHTCTBY HHGMOpManuio, omnpeneneHHyro B CraTbhe 2.a.1X)
b), B TeUEHHE WIECTUIECATH JHEH IIOCTIE HOCTYIUIEHHS 3aIIpoca 0T ATE€HTCTBA.

JOHNOJHUTEJBHbBIA JOCTYII
Cratpa 4

Huxecnenyroimee npuMeHseTcs B CBI3U € OCYIECTBIEHHEM JOMOJIHUTENLHOTO OCTYIIA
B cooTBeTCTBHH O CtaTheil 5 HacToguiero Ilporokona:



AreHTCTBO HE CTaBUT LEIM MEXAHUCTHYECKH MM CHCTEMaTHYECKH IIPOBEPATH
HHpOpMaIUIo, 0 KOTOpoi roBopurcs B CtaTbe 2, OMHAKO AT€HTCTBO UMEET OCTY K:

1)  moOoMy MecTy HaxOxJeHHsA, 0 KOTopoM rosopurca B Cratbe 5.a. 1) Wi ii), Ha
BHIOOPOYHOR OCHOBe C Lenbio O0OeCreyYeHHs: YBEPEHHOCTH B OTCYTCTBHH
HE3asABJICHHBIX SIIEPHOTO MaTepUana U 1eATENbHOCTH,

i1)  moboMy MeCTy HaXOXIEHHs, 0 KOTopoM rosoputcs B Ctatbe 5.b. uim c., B uensix
pelleHHs BONIPOCA, CBS3aHHOrO C TPABHJIBHOCTHIO U IOITHOTOH HHGMOPMAIHH,
NIpefoCTaBleHHON B cooTBeTcTBHM cO CTarhei 2 WM B UENAX YCTPaHEHHS
HECOOTBETCTBHS, CBI3AHHOIO C 3TO# HHpOpMauHeii;

iil) moboMy MeCTy HaxOXAEHHsd, O KOTOpoM rosopurci B Crarbe 5.a. 1ii) B TOH
CTENEHH, B KOTOPOH 3TO HEOOXOMUMO AT€HTCTBY /IS MOATBEPXKACHHS A Iienei
rapasTyii 3adBieHus bonrapuu o craTyce yCTaHOBKM HJIM MECTa HaXOXKICHUS BHE
YCTaHOBOK, TJI€ paHee OOBIYHO UCIONB30BAICS sSAEPHBIH MaTepUal, KaK CHATBHIX C
OKCTUTYaTalUH.

1) 3a UCKIIIOUEHHEM CIIy4aeB, yKa3aHHBIX B IIYHKTE ii) HH)KE, AT€HTCTBO HaIpaBiIsieT
Bonrapuy npeaBapuTeNbHOE YBENOMIIEHHE O AOCTyIle 1O KpaiiHed Mepe 3a 24
qaca;

il) B OTHOLIEHHH JOCTyNa K JI000MY MECTY Ha IUIOIIaJKe, KOTOPBIK 3ampaliBaeTcsa
B COYETAHMU C ITOCEUICHUSIMH JJIsl IPOBEPKH HHGOPMAIMH 0 KOHCTPYKIMH HIIH C
HHCIIEKIMAMHU U1 CTICIHANbHBIX LeNel UIn OOBIYHBIMH HMHCNEKIMAMH Ha 3TOH
IIOIIAJKE, CPOK NPENBAPUTENBHOTO YBENOMIIEHHS, €ClId ATeHTCTBO obpamaercs
c 3ampocoM 00 3TOM, cOCTaBlsieT, IIO KpalHell Mepe, JBa 4yaca, OJHAKO B
HCIUTIOUHTENBHBIX 00CTOSTENBCTBAX, MOKET COCTABUTE MEHEE ABYX JaCOB.

HpenBapnTeanoe YBCIOOMIICHHE HaIIPaBJIACTCA B IIHCBMEHHOM BHIAC H B HEM
KOHKPETHO YKa3bIBAIOTCA NMPHUYHHEBEI JOCTYIIAa H JEATEIBHOCTE, KOTOpas AOJDKHA OBITE
OCYINECTBJIEHA BO BPEM:A TAKOro JOCTYIIA.

B cnyyae Bompoca MHJIM HECOOTBETCTBHSA ATEHTCTBO IpelocCTaBiieT bonrapuu
BO3MOKHOCTh JaThb Pa3bsICHEHHE M CIIOCOOCTBOBATh PEIICHUIO ITOrO BOIpOCA MM
YCTPaHEHUIO 3TOT0 HECOOTBETCTBUA. 1akas BO3MOJKHOCTh OYAET IPENOCTaBIATHCA 10
HaIlpaBJICHHs 3allpoca O JOCTYIIe, €CJIM TONbKO ATeHTCTBO HE COUTET, YTO 3aJepXkKa B
IpeOCTaBICHUH JJOCTYTIA, BO3MOXKHO, HaHEeCeT yilepd Liet, ¢ KOTOpOoH 3anpaliBaeTcs
3TOT moctyn. B moboM cnydae AreHTCTBO He Jenaer Kakux-Tu0o BBHIBOJOB B
OTHOIIIEHHH BOIPOCa HJIH HECOOTBETCTBUA OO Tex mop, noka bonrapum He Oyner
IIpeIOCTaBJICeHA TaKasi BO3MOKHOCTB.

Ecimu ¢ Bonrapue#t He DOCTHrHYTO MHOH JOTOBOPEHHOCTH, OOCTYH OCYLIECTBIAETCS
TOJIBKO B T€UEHHUE OOBIYHOTO pabodero JHs.

Bonrapus uMeeT MpaBo Ha COIPOBOKAECHHE HHCIIEKTOPOB ATEHTCTBa BO BpeMs JOCTyIa
npejacrapurensiMu bonrapuu npu YCIOBHM, YTO 3TO HE 3a[EPKHBAcT BHINOJHEHHUE
HHCIIEKTOPaMH CBOUX (PYHKUHMH UIH HHBIM 00pa3oM He IpersTCTBYET 3TOMY.



Cratps 5
Bonrapus npepocrasiseT ATeHTCTBY JOCTYII K:
1)  noboMy MecTy Ha IUIOMIAJIKE;

i1) moboMy MECTy HaxXxOXJCHHS, OIpelelecHHOMY bonrapueil B COOTBETCTBHM CO
Cratbeii 2.a.v)-viii);

ii1) 000 CHATOM C SKCIUTyaTallUd YCTAHOBKE MJIM CHATOMY C JKCIUIyaTallH¥ MECTY
HaxXxOXJIeHHs BHE YCTaHOBOK, TJe paHee OOBIYHO HCIIONB30BAICA SIACPHBIN
MaTepHaL.

moboMy MeECTy HaxXOXJIEHHs, OlpeleleHHOMy boirapuelli B COOTBETCTBHH CO
Cratseii 2.a.1), Cratbel 2.a.iv), Cratheli 2.a.ix) b) unu Cratbeii 2.b., noMuMo Tex, o
KOTOpPBIX TOBOPUTCS B IIYHKTE a.1) BBIIIE, NPH YCIOBHH, 4TO, €CIU bonrapus He uMeeT
BO3MOXHOCTH IIPEOCTAaBHTh TakOoH AOCTym, bonrapus IpumaraeT BCe pa3yMHBIE
yCHIIUS A7 HE3aMeANUTEIbHOTO yAOBIETBOPEHU TpeOOBaHUH ATEHTCTBA C IIOMOIUBIO
HHBIX CPENCTB.

moOOMy MECTy HaxOXIEHHs, ONpEAeICHHOMY ATEHTCTBOM, IIOMHMO TeX MECT
HAXOXJCHHSI, O KOTOPBIX T'OBOPHTCS B TIYHKTax a. u b. BHIE, B Helsx ordopa mpod
OKpyKalole# cpeabl B KOHKPETHOM MeCTe HaXOXJeHHs IpH YCIOBHH, 4TO, €CIH
Bonrapus He uMeeT BO3MOXHOCTH IIPEIOCTaBUTH TakoH AOCTyn, boarapus npunaraer
BCE pa3yMHBlE YCHIMA Hid HE3aMEIIUTEILHOIO YIOBJIETBOpEHHs TpeboBaHUI
ATeHTCTBa B NPMIIeXAIIUX MECTaxX HaXOXJICHHUS MU C IOMOIIBIO HHEIX CPEICTB.

Cratpa 6

HpH OCYIICCTBJICHHUH Crtatel 5 ATEHTCTBO MOXET BHIIIOJHATH CIACAYIOIINEC BHIBI

JACATCIABHOCTH:

a.

B otHOmMieHMM HoCTyma B COOTBETCTBHH co Crarbei 5.a.1) WM 1li); BHU3yanbHOE
HaOmoZeHHe, oTOOp NpoO OKpyKawoIueHd cpenpl; HCIONb30BAHHE YCTPOHCTB I
obHapyXeHMsT M H3MEpEeHHS paJUalliH; OIleYaThIBaHHE M IIPUMEHEHHE [pYyTHX
HACHTHGHUIUPYIOIIUX H YKa3BIBAIOIIMX Ha BMEIIATEILCTBO YCTPOICTB, ONpeneneHHBIX
B JIOTIONHUTENBHBIX IOJIOKCHHUSAX; M TPHMEHEHHE OPYTHX OOBEKTHBHBIX Mep,
TeXHUYECKass OCYIIECTBUMOCTh KOTOPBIX ObLIa IOATBEpXKIEHAa M HCIOJIB30BAHHE
KOTOpBIX OBINO coryacoBaHO COBETOM YHpaBisiomux (B JanbHEHIIeM HMEHYEMBIM
"CopeToM") U nIoc€ KOHCYAbTALMH Mexay AreHTcTBOM B bonrapueii.

B OTHOWIEHHH JOCTYIIA B COOTBETCTBHH co CTaThel 5.a.i1): BH3yallbHOE HAOJIOJCHHE;
IOJICYET YICTHHIX €AMHHUI SAepHOro MaTepHana; Hepaspylalolyue H3MepeHus H 0T00p
npo0; HCIIONB30BaHHE YCTPOHCTB IJId OOHapy)KEHHS M H3MEPEHHsA paadaluy;
H3Y4YEHHUE YYETHBIX JOKYMEHTOB, KacaloIUXCHd KOJUYECTBA, IIPOMCXOXKICHHI U
pasMelleHus MaTepHana; oTGop npoO OKpyxarolueit cpenbl; M NPHMEHEHHE APYTHX
OOBEKTHBHEIX MeEp, TEXHHYECKasd OCYIUECTBUMOCTbh KOTOpPHIX Oblia MOATBEpPXKICHA U
HCIIONB30BaHME KOTOPHIX OpuIo cornacoBaHo COBETOM H Mocie KOHCYAbTallMH MEXIY
ArentcTBoM H bosnrapueii.



c. B orHomenuu nocryna B cooTBeTcTBHH cO CtaTheill 5.b.: Bu3yanbHOe HabNIOACHUE;
otbop mpo® OKpyXxaromel cpedbl; HCIOJNb30BaHUE YCTPOMCTB s OOHapyXeHHS U
U3MEPCHUS pajualuy; H3ydeHHE KacalOmUXCs TIapaHTUH IIPOM3BOJCTBEHHHIX M
OTTPY30YHBIX VUYETHBIX JIOKYMEHTOB, W NpPHMEHEHHE JPYIUX OOBEKTHBHBIX Mep,
TEXHWYECKasg OCYIIECTBHMOCTh KOTOPHIX Oblla HOATBEPXAECHA H HCIOJNb30BaHUE
KOTOpBIX ObU10 cornacoBaHno CoBeTOM M NOCHEAYIOIMX KOHCYNbTALHH MEXTy
ArenrtcTBoM M Bonrapuei.

d. B orHowmeHuu noctyma B cooTBeTcTBHH co CraThei 5.c.: oTOop mpob OKpykaromiei
Cpelbl U B clydae, €CH pe3ylbTaThl He IO3BOJSIOT PEIUTh BOIPOC WM YCTPAHUTH
HECOOTBETCTBHE B MECTE HAXOXXJCHHUS, ONPEICICHHOM ATEHTCTBOM B COOTBETCTBHH CO
CraTbe# 5.c., UCIIONB30BAHUE B 3TOM MECTE HAaXOXACHMS BU3yalbHOIO HablromeHus,
YCTPOMCTB st 00HapyKEeHUS U U3MEPEHHS pagualliyl U IPUMEHEHHE 10 COTJIaCOBaHMIO
Mexny bonrapueit 1 AreHTCTBOM APYTHX OOBEKTUBHBIX MED.

Cratps 7

a. Ilo mnpocsbe bonrapum AresTcTBo M bonrapus I0roBapuBarOTCsi B OTHOIIEHUH
pEryaupyeMoro JocTyma B paMKax HacTtosmero IIpoTokona ¢ ueapio NpeAoTBpallleHU s
PacKphITHS. YyBCTBUTEINBHOH C TOYKHM 3pEHHA  SIEPHOrO  paclpOCTpaHEHHUs
uHopMaIuy, BEINONHEHNA TpeOoBaHUH 0€3011acCHOCTH HiIN PUIUIECKOH 3aIUThHI WK C
Uenplo  ofecliedeHus 3allluThl Haxopsweidcs B 4acTHOH COOCTBEHHOCTH HIIH
KOMMEPYECKH  4YyBCTBUTENbHOM  HHGopManuu. Takue  JOrOBOPEHHOCTH  HE
OpENATCTBYIOT  ATEHTCTBY OCYWIECTBIATH  JAEATENBHOCTb, KOTOpas  SBJISETCA
HeoOxoaumoN nns  obecrieyeHus yOeqUTENBPHOH YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SAIEPHOIO MaTepualla U [EATENbHOCTH B COOTBETCTBYIOLIEM MECTE
HaXOXXJEeHUs, BKIIOYas pelleHue J1000ro BOIpOCa, OTHOCAINEIoCs K NPaBHILHOCTU H
nonHoTe wuHQOpMalMU, O KOTOpOM TOBOpUTCA B CTaThe 2, MWIM YCTPaHEHHE
HECOOTBETCTBHUA, OTHOCSIIETOCS K 3TOH UHPOPMAIUY.

b. bonrapus MoxeT mOpH MOpenocTaBleHWd HWHQoOpMamuy, o0 KOTOPOH IOBODUTCA B
Cratbe 2, uHGOPMHUPOBaTH ATEHTCIBO O MeCTaXx Ha IUIOMIAJKe WIA B MecTe
HaXOKICHUS, Ha KOTOPBIX MOXKET IPUMEHATHCS perynUpyEeMbIH JOCTYTI.

c.  Jlo BCTymieHUS B CHIIY JMIOOBIX HEOOXOAUMBIX JJOTIONHUTENLHEIX NTonoxeHni bonrapus
MOXET HpUOErHyTh K pEryJHpOBaHHIO JOCTYIla B COOTBETCTBHH C IOJIOXKEHHUAMH
IIYHKTA a. BHIILE.

Cratba 8

Huyto B Hacrosmuem IlpoToxosne HE IpensTcTBYeT bosrapuu mpenocTaBidTh
ATeHTCTBY JOCTYH K MecTaM HaxO)X/EHHs B JOIIOJIHEHHE K TEM, O KOTOPHIX T'OBOPHTCH B
Cratessx 5 1 9, UM NPOCUTH ATEHTCTBO O IIPOBENCHUH JEATENBHOCTH IO IIPOBEPKE B
KOHKPETHOM MecT€ HaxXOXICHHsA. ATreHTCTBO HE3aMEIJIMTENILHO INPHJIAracT BCE pa3yMHbIE
YCHIIHS U1 OCYIECTBIICHUs AEHCTBHH B COOTBETCTBHHU C TaKOH IpockO0ii.

Cratpsa 9

Bonrapus npenocTaBnseT ATeHTCTBY JOCTYNl K MECTaM HAaXOXKICHHS, ONpENeIeHHBIM
ArentcTBOM 1y 0TOOpa Npo6 OKpyXKawolled cpeasl Ha OOIIMPHOW TEPPUTOPHH, NPHU



ycnoBuH, uro ecnu bojirapus He mMMeeT BO3MOXHOCTH HPEIOCTaBHTh TaKOH AOCTYH, TO
Bonrapus npuiaraetr Bce pasyMHBbIE YCHIIHS JIJIS YIOBJIETBOPEHHS TpeOOBaHUIH ATEHTCTBA B
anbTepHATUBHBIX MECTaX HaXOXKIEHHA. ATreHTCTBO He 3ampaniuBaeT TakoH AOCTYN A0 TeX
1Op, HoKa oTOOp Hpob OKpyxkariued cpeasl Ha OOHIMPHOW TEPPUTOPHUH M NpPOLEAYpHBIE
MepHBI U1 er0o NpoBeAeHUus He onoOpeHbl COBETOM M HE HPOBEAECHBI KOHCYNBTALUU MEXOY
ArenrctBoM u bonrapueit.

Cratps 10
ArenrtcrBo HHbOpMHpYeT Bonrapuro o:

a. JesarenbHOCTH, OCYIIECTBIEHHOM B paMKax Hacrosmuero IIporokona, Bkirouas
JesATeNbHOCT, B OTHOMIEHHMHM JIIOOBIX BONPOCOB MHJIM HECOOTBETCTBHH, KOTOpHIE
ATeHTCTBO [IOBeJO OO0 cBeleHHs bonrapuu, B mpenenax HIECTHIECATH JHEH Iocie
OCYIIECTBJIEHUS ATEHTCTBOM 3TOH AEATEIHLHOCTH.

b.  PesynpTaTax AEATENBHOCTH B OTHOLICHMM JIIOOBIX BONPOCOB WM HECOOTBETCTBUH,
KOTOpble ATEHTCTBO JOBENO IO CBeleHHUA boirapuu, mo BO3MOXXHOCTH CKOpee, HO B
no0oM cllyuae B TeueHHE TpUIANATH [OHEH TNocle MONYy4YeHHUS ATEHTCTBOM  3THX
pe3ynbTaTOB.

c. BreiBonax, KOTOpEIE OHO CAENaNo B pe3y/nbTaTe CBOEH AESITEIBHOCTH B COOTBETCTBHUHU C
HactosmuM IIpoTokonom. Takue BEIBOMBI MPEIOCTABISIOTCS €KETOIHO.

HA3SHAYEHHUE HHCHHEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) Tenmepampublii aupextop yBeaomuser bonrapuio 06 yrBepkaenuu CoseroM
1¥0060ro JOJDKHOCTHOTO JIMIia ATEHTCTBA B KauecTBE MHCIEKTOpa MO TapaHTHIM.
Ecnu Bonrapus ne m3Bemaer ['eHepanbHOro AMPEKTOpPAa O CBOEM OTKJIOHEHHH
TaKoro JOJDKHOCTHOTO JHIa Kak MHCIeKTopa s bonrapum B TeueHue Tpex
MeCSIeB HOoCle MONYYeHUs YBeqoOMIIeHUs 00 yrBepxxaeHUN CoBeTOM, HHCIEKTOP,
0 KOTOpOM TakuM o0pa3zoM yBenomileHa bonrapus, cuuTaeTcs Ha3HaueHHBIM B
Bonraputo;

1) T'eHepanbHBI AUPEKTOp, HEHCTBYS B OTBeT Ha TNpockOy bonrapuu umu mo
COOCTBEHHON HMHHIMATHBE, He3aMeMJUTeNnbHO HHGopMupyeT bonrapuio 06
OT3BIBE Ha3HaueHHUA I1000TO HOJLKHOCTHOIO JIMIA B KayecTBe MHCIEKTOpa I
Bonrapuu.

b. VYBenoMIIEHHE, O KOTOPOM TOBOPUTCS B IIYHKTE a. BBILNIE, CUHTAeTCS MOJYy4YE€HHBIM
Bonrapueit uepe3 cemp pgHeH moOcCie MAaThl HAOpaBleHUA ATE€HTCTBOM TaKOTO
yBenomiieHMs bonrapuu 3akazHoi KOppecnOHIeHINEH.

BH3bI
Cratpa 12

Bonrapnﬂ npu HGOGXOHI/IMOCTI/I B TCYEHHUE OOHOTO MECAa HOCIE IIOJNYYCHHA 3ampoca
00 3TOM OpeaoCTaBIACT YyKa3aHHOMY B TaKOM 3alpoCe HAa3HAUYCHHOMY HWHCICKTOPY



COOTBETCTBYIOIYI0O MHOTOKPaTHYI0 BBE3JHYIO/BBIC3HYI0O W/MIU TPAaH3UTHYIO BH3bl, YTOOBI
of0ecneynTh HHCIEKTOPY BO3MOXHOCTb Bbe3lla M NpeOBIBAaHUA Ha TeppUTOpuu bBonrapuu B
1IeJIIX BBIIOMHEHHUS ero/ee GyHKImHA. JIi0Oe 3anpoiieHHbIe BU3H ACHCTBUTEILHE HE MEHee
OJIHOTO roja M B cjy4ae HeOOXOAMMOCTH BO300HOBISIOTCS Ha NEPUOA HA3HAYEHHS
uHcnexropa B boarapuso.

JOINOJTHUTEJBHBIE INOJOXEHHUA
Crates 13

a. B 1ex cmydaax, xornma Bonrapus unu AreHTCTBO YKa3bIBalOT Ha HEOOXOAUMOCTH
onpenenuTs B JIONMOAHUTENLHEIX MONOXEHUIX, KaKUM 00pa3oM clienyeT NMpPHMEHSTh
MepBI, H3JI0KEHHEIE B HacToseM IIpoTokone, bonrapus U AT€HTCTBO COTJIaCOBBIBAOT
Takue JIonOJHHUTENBHEIE IOJOKEHUS B TEYCHHUE JIEBAHOCTA JHEH IOC/e BCTYIUIEHUS B
cuiny Hacrosiuero IIpoTokona uimM, B TeX cly4yadx, KorJa yKa3zaHHe Ha HEOOXOAUMOCTb
Takux JIOMOJMHUTENBHBIX NONOKEHUH AaeTcs MOCHe BCTYIUIEHUS B CHIIY HACTOSIIETO
[IpoToxona, - B Te4eHHE AEBIHOCTA AHEH NOCTE AaThl TAKOT'O YKa3aHHUA.

b. o BcrymneHus B CHIy JIOOBIX HEO0OXOAUMBIX JIOMOJHUTENBHBIX IOJIOXEHHH
ATeHTCTBO UMeEET MPaBO NPHMEHSATH MEPhI, U3JI0KEHHEIE B HacTosAnieM IIpoTokolie.

CHUCTEMBI CBA3U
Cratbg 14

a. bBosrapms naer paspeumienuie ATEHTCTBY CBOOOJHO HCIOJNB30BAaTh [UIA CIIyXEOHBIX
1enaeH cUCTeMBI CBA3U MEXAy HHCIeKTopaMu AreHTcTBa B bosrapun n LeHTpansHeIMU
yUpeXJeHHUAIMH ATEHTCTBa W/WiIKM PernmoHajnsHBIMH 010pO, BKJIIOYas MHepenady B
HEaBTOHOMHOM HJIH aBTOHOMHOM pexumMe HHGOpManuH, NOCTYyNaoed 0T yCTPOMCTB
AreHTCTBa 174 COXPaHEHUS W/HIM HabIMIONCHUS MM Ul U3MEPEHUH, H 00eclieYHBacT
3alIMTy Takoyl CBI3H. ATEHTCTBO Ioclie KOHCynbTauui ¢ bonrapuedl umeeT mnpaso
HCIIONb30BaTh YCTAHOBJIEHHBIE Ha MEXAYHAPOIHOM YPOBHE CHCTEMBI IPAMOH CBS3H,
BKJItOYasi CIIyTHHKOBBIE CHCTEMBI U JIpyrHe BUJBI JalbHEH CBS3H, HE HCIOIb3YEMBIE B
Bonrapun.  Ilo mpocebe bonrapum wnu  AreHTCTBAa MOAPOOHOCTH, KacaroUMecs
OCYIIECTBIECHHUS 3TOI0 NyHKTa B OTHOLIEHHWM HEpEJadd B HEABTOHOMHOM HIIH
aBTOHOMHOM DpeXxHMe HHGOpMAallMH, IOCTYNAaIollell OT YCTPOWCTB ATEHTCTBa s
COXpaHEHHs H/HIM HaOmIONeHMs WIM Ul H3MEPEHUH, OIpeleNsdloTcs B
JIONONHUTENLHBIX NOTOXKEHHUSX.

b.  Ilpu ycTaHOBICHHH CBA3M W mepeAade HMHGOpMALMH, KaK 3TO IpedycCMaTpHBacTCs B
IIYHKTE a. BBIIE, HaANeXammM oOpa3oM y4MTHIBaeTCS HEOOXOIUMOCTH obecreyeHHs
3amUTEl HHGOpPMALHMY, SBISIOMENHCS 00BEKTOM COOCTBEHHOCTH, HJIH KOMMEpPYECKH
qyBCTBUTCABHON HH(pOpPMalMy HIM TOH HH(OpMAlMH O KOHCTPYKLMH, KOTOPYIO
Bonrapus cuutaer 0co60 4yBCTBUTEIBHOH.

JAIIATA KOH(I)I/II[EHIJ;I/IAJIBHOP'I UHOOPMAIIUU
Cratpsa 15

a.  ATEHTCTBO NOJAEPKHBAaeT CTPOrHH pexuM obecnedeHus 3¢ EKTUBHOH 3alllUTHl OT
PacKpBITHS KOMMEPYECKUX, TEXHOJNIOTHYECKUX M MPOMBIIUICHHBIX CEKPETOB H IPYTOH
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KOHQUIESHIIHANbHOH HHPOPMAIIHH, KOTOPHIE CTAaHOBATCSA €My HM3BECTHBIMH, BKIIOYas
TaKkyl0 HHQOpPMaUHIO0, KOTOpas CTaHOBHTCS H3BECTHOM ATeHTCTBY B Xoe
OCyILIecTBJIeHHs HacTosmiero [IpoTokona.

PC)KPIM, 0 KOTOPOM TOBOPHTCA B ITYHKTE a. BBIIIC, BKIIXOYACT, B YACTHOCTH, ITOJIOKCHHUA,
OTHOCAIIHECA K

1) o0muM TMpHHIMIAM HW CBSI3aHHBIM C HHMH MepaM 10 oOpalleHHi0 C
KOH(QHACHIHAIBHOHN HH(popManneH;

i1)  ycnoBHsSM HaliMa IlepcOHajla, KacaloIUMCA 3allUThl KOH(HIECHIIHAIbHON
HH(OpMaLHH;

iil) mpomemypaM B cHy4dasX HapylMIeHMH MIM [pednojiaraeMblX —HapyIIeHHH
KOH(HIEHIIHAIEHOCTH.

Pe>xxuM, 0 KOTOpPOM TOBOPHTCS B IIYHKTE a. BBIIUE, YTBEPXKIACTCS U MEPHOTHYECKH
paccMaTpuBaeTcs CoBeTOM.

MPUIOXKEHUA
Cratps 16

ITpunoxxenusa k HactoAweMmy IIpoToxony SBIAIOTCA €ro HEOTHEMJIEMOHM 4HacThiO. 3a
HCKIIIOUEHHUEM lielledl BHECEHHS nonpaBok B [Ipunoxenus, repmun "IIporokon", kak oH
yIIoTpebnseTcs B HaCTOAIIEM JOKYMeHTe, o3HadaeT [Ipotokon u IIpunoxkeHus, BMecTe
B3STHIE.

B nmnepedeHr BUIOB JeATENBHOCTH, VYKa3aHHBIX B Ilpunoxenuu I, M mnepedeHb
obopynoBaHus M MaTepHala, yka3zaHHbIX B [Ipunoxenun II, CoBeToM MOTYT BHOCHTHCS
HOMpaBKH IO pekoMeHpamuu co3gaHHoii CoeeroM pabouel TIpynmbl 3KCIEPTOB
OTKPBITOr0 cocTaBa. Jlxo0as Takas mompaBka BCTYHAaeT B CUIy Yepe3 YeThIpe Mecsla
nocne ee npuHATHSI COBETOM.

BCTYILUIEHUE B CILIY
Cratba 17

Hacrosuuit HpOTOKOJ'_[ BCTynna€T B CHJy B JI€Hb, Korpa ATeHTCTBO IMOJIYYHUT OT
Bonraplm NUCBMEHHOE YBCIOOMIICHHE O TOM, 4YTO 3aKOHOIATCIIBHBIC H/UIH
KOHCTHTYI{HOHHBIC 'I’peGOBaHI/IH Bonrapnn, HCOGXOI[I/IMI)IC 11 BCTYIUIEHHST B CHITY,
BBIITIOJIHCHEI.

Bonrapus moxet B moboe BpeMs 40 TOTro, Kak Hactosuuil [TpoTokon BCTYNMHT B CHNY,
3asBUTh, UTO OHa OyZeT NpuMeHITh HacTosmuii IIpoTokon Ha BpeMeHHO# OCHOBeE.

['eHepanbHBIN QUPEKTOP He3aMemIUTEIbHO HHPOPMHUpYET BCE TOCYAApCTBA - WIEHBI

AreHTCTBa 0 JIIOOOM 3asIBJIEHHH O NPUMEHEHUH HACTOALICTO HpOTOKOJIa Ha BpeMCHHOﬁ
OCHOBE U O €10 BCTYIUICHHH B CHITY.
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OIIPEJIEJEHMA
Cratbs 18
Hns ueneit Hactosmero [lporokona:

OTtHOcAmKecs K AAePHOMY TOIUNIHBHOMY IHKIY HaYYHO-HCCIEIOBATENbCKUE U ONBITHO-
KOHCTPYKTOPCKHE pabOoThl 03HA4alOT JesITENBHOCTh, KOTOpas KOHKPETHO OTHOCHTCH K
m060My acleKTy pa3paboTKH MIPOLEcca WIIH CHCTEMBI JII000T0 U3 CIERYIONIETrO:

- KOHBEPCHH SAEPHOTO MaTepHaa,

- oborameHus AEpHOro MaTepHaia,
- A3TOTOBJICHHUS S/IEPHOTO TOIUIHBA,
- PEaKTopoB,

- KPUTHYECKHUX COOPOK,

- nepepaboTKHU AEpHOTO TOIIUBA,

- 06paboTKH (He BKIIIOYAs MEPeyNaKOBKY WIH KOHIUIMOHUPOBAHUSA, HE
IIPeAyCMaTPHBAIOIIETO pa3/IefieHUs 3JIEMEHTOB, IUIS XpPaHEHHS WIH
3aXOpOHEHHs) OTXOJOB CPEIHETO UIU BBICOKOTO YPOBHS aKTUBHOCTH,
CoJiepKalux IIYTOHHI, BRICOKOOOOTrallieHHbIN ypaH Uiy ypas-233,

HO He BKIIOYAIOT JESATEeNbHOCTh, OTHOCAIYIOCS K  TEOPETHYECKHM WM
byHIaMEeHTaJIbHBIM HaydHBIM HCCIEIOBAHUSIM HIM K HAy4YHO-HCCIENOBATENbCKUM H
OIIBITHO-KOHCTPYKTOPCKHM paboTam o IIPOMEIIIIEHHBIM IPUMEHEHUAM
PagUoOU30TONOB, MEIUIHHCKUM, THIAPOJIOTHYECKMM H  CEJIbCKOXO3SHCTBEHHBIM
IPHMEHEHUSAM, U3YYCHMIO IOCIEICTBUM [ 3J0pPOBBI M OKPYKAIOIIEH Cpelbl U II0
YCOBEPLIEHCTBOBAHUIO TEXHUYECKOTO OOCTYKUABAHUS.

[Mnomazka O3HadaeT TEPPUTOPUIO, IPaHHLBI KOTOPOH onpeneneHsl bomrapueii B
COOTBETCTBYIOLIEH HHGOPMANMH O KOHCTPYKIIUM YCTaHOBKH, BKJII0Yasi OCTAHOBIICHHYIO
YCTaHOBKY, a Takke B COOTBETCTBYIOIIEH HH(OpManuM O MECTE HaXOXIECHHsS BHE
YCTaHOBOK, T'Zie OOBIYHO HCIIONB3YeTCs SACPHBIN MaTepuall, BKJIIOYas 3aKpHITOE MECTO
HaX0XJEeHHS BHE YCTAHOBOK, Iie OOBIYHO UCITONbL30BAJICS SACPHBIH MaTepuan (KOTophIe
OTpaHUYUBAIOTCS MECTaMU HAXOXJEHHdA, IJe HMEIOTCI TropsAuyve KaMephl WIH
OCYIIECTBISIaCh ~ HeSTeNIbHOCTh, CBsA3aHHAs C  KOHBEpCHEH, olorameHueM,
U3TOTOBICHHEM MM IiepepaboTkod TomnuBa). llmomanka BKIIOYaeT Takxke BCeE
00BEKTBI, COBMECTHO Pa3MEINECHHBIE C YIIOMAHYTBIMM BBHINIE YCTAHOBKOM HIIM MECTOM
HaXOXJEHHUs, C IEJIBI0 IIPEJOCTABICHUS UJIM HCIONL30BaHUA CYIIECTBEHHEIX CPEICTB
obecrieuenus, BKIOYas: Tops4Yue KaMmepsl A oO6pabGoTKH OOIYy4YEHHBIX MarepHalioB,
HE COJEpXalllUX SJEpHBI MaTepuall; YCTaHOBKH U1 0OpaboTKu, XpaHEHUS H
3aXOpOHEHHs OTXOHOB; a TAKXKE 3/1aHHs, CBA3aHHBIE C COTTIACOBAHHON AEATENbHOCTBIO,
olpeneneHHo bonrapueii B COOTBETCTBHH CO CTaThel 2.a.1v) BHIILE.

Cugrag ¢ 3KCIUIYaTalluy yCTaHOBKA WM CHATOE ¢ DKCIIyaTallud MECcTO HaxXOXIACHUS
BHE _VCTaHOBOK O03Ha4ar0T OOBEKT HIH MeECTO HaxXoxIAcHUs, Ha KOTOPBIX
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NEMOHTHPOBAHBl MM CHENaHbl HEIPUTOJHBIMH K 3KCIUIyaTallid OCTaBLIHECS
KOHCTPYKIIMH M 000pynoBaHHE, BaXKHbIE [ ee(ero) HCII0/Ib30BaHMs, TaK 4TO OHa(OHO)
HE HCHONB3YeTCs Aid XpaHEHHs SAEPHOrO MaTepHajla H He MOXeT jajiee
HCIONB30BaThC A oOpallleHHs C SIOepHBIM MaTepuaioM, ero o0paboTkKH HIIK
HCIIOIL30BaHMS.

OcTagoBlieHHas YCTAaHOBKA MM 3aKPBITOE MECTO HAXOXJICHHA BHE YCTaHOBOK
03HA4ajoT 00BEKT HIIH MECTO HaXOXIACHHUA, SKCILTyaTalllusd KOTOPBIX NPEKpaIlCHa U U3
KOTOPBIX U3BAT HﬂepHBIﬁ MaTtepHrail, HO KOTOPEIC HE CHATEI C 3KCIITyaTalTuH.

BrIcokooborameHHeId ypaH 03HayaeT ypaH ¢ oboraiieHueM 1o u3otony ypan-235 20%
WM BHIIIE.

O160p npob okpykaromed cpenbl B KOHKPETHOM MecTe HaXOXKJEeHHs O3HayaeT oTOop
npo6 OKpyXKaroilel cpensl (HampuMmep, BO3JyXa, BOIBI, PAaCTHTEIBHOCTH, IIOYBBI,
3arpA3HEHUit) B ONpeNeSIeHHOM ATEHTCTBOM MECTE HaXOXIEHHS U HEeNOCPEACTBEHHOMN
OJU30CTH OT HEro C HENBI0 CONEHCTBHS ATECHTCTBY B IIONTOTOBKE BEIBOLOB 00
OTCYTCTBHH HE3asBJIEHHBLIX SIEPHOr0 MaTepHalla WK SICPHOH AeATENBHOCTH B 3TOM
orpenieIeHHOM MECTe HaX OXKJIEHHA.

Ot160p 1pob Okpykaromed cpefbl Ha OOUIMPHON TEPPUTOPHMH O3Ha4aeT 0TOOp mpob
OKpyXajollleH cpermsl (HampuMep, BO34yXa, BOJBI, PacTUTENBHOCTH, ITOYBEI,
3aIPA3HEHMH) B psAle ONIPENeNCHHBIX ATEHTICTBOM MECT HaxXOXAEHHS C IeNbI0
CONEHCTBHS ATEHTCTBY B IIOATOTOBKE BBHIBOJOB 00 OTCYTCTBHHM He3asBIEHHEBIX
AJIEPHOTO MaTepHana WK SNepHOH Ae4TeTbHOCTH Ha OOUIUPHOM TEpPHUTOPUH.

S nepHpIil MaTepHajl CoryacHoO ONpeneNeHHIo, TaHHOMY B cTaThe XX YcTaBa, O3Ha4aeT
0601 MCXOMHBIA MaTepuan WM JI000H CIeNHaNbHBIA pacIleIUISIOIINACS MaTepHal.
TepMuH "McXONHBIA MaTepuan" He NOJDKEH TOJIKOBaThCS KakK IPHUMEHSIOMMICI K pyle
wiM orxomaM pynel. Jlioboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH CO
crateel XX VYcraBa AreHTCTBa mocje BCTYIIJIEHHS B CHIy HacTosiero IIporokona,
KOTOpO€ PacIMpseT CIIMCOK MAaTEpPHANIOB, CUMTAOMIMXCA UCXOIHBIM MaTepHalioM HIIM
CIENUANBHBIM PACHETUISIONMMCI MaTEepHaOM, BCTyNaeT B CHIIy B COOTBETCTBHH C
HacToA1MM IIpOTOKOIOM TOJIBKO NOCHIE NIPUHATHA bonrapuei.

Y cTagoBKa O3HAYaeT:

i)  peaxTop, KPUTHYECKYIO0 COOpKY, 3aBOJ 110 KOHBEPCHHU, 3aBOI 110 M3TOTOBIIEHHIO,
nepepabaThIBAIOMIyI0 YCTAaHOBKY, YCTaHOBKY Ui pa3ACleHUs M30TONOB HWIU
OTHENBFHOE XpaHHIUILE; HITH

11) sr0b0e MECTO HaxXOXJIEHH:d, rie OOBIYHO HCIIONB3YeTCs sIepHBI MaTepual B
KOJIMUECTBAX, IPEBBINIAIOMIMX OAUH 3 DEeKTHBHBINA KUIOTpaMM.

MecTo HaxOXOEHUs BHE VCTaHOBOK oO3HauaeT Ii000# o00BekT mnu Joboe MecTo
HaXOXXIEHHUS, KOTOpHIE HE SBISIOTCS YCTAHOBKOH, M I'Ie€ OOBIYHO HCIOIL3YeTCs
SACPHBIN MaTepual B KOIHYeCTBaX, PaBHEIX OJHOMY 3(()EKTHBHOMY KHIIOrPaMMy HIIH
MEHee.
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COBEPHIEHO B Bene 24 cents6ps 1998 roaa B 1ByX 3K3eMIUIIpax Ha PyCCKOM S3bIKE.

3a PECHIYBJIUKY BOJIT'APHIO: 3a MEXXAYHAPOIHOE AT'EHTCTBO
O ATOMHOU DHEPT'MU:

(noonucw) (noonucw)

I'eopruit Kacuuen Moxamen Dnsbapaneit

IIpencenatens Komurera I'enepanpHEIN JUPEKTOD

10 MCIIONIb30BAHUIO aTOMHOM
DHEPTHH B MUPHBIX LIEIIX
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iii)

vi)

Vii)

viii)

IMPAJIOXKEHME 1

IEPEYEHb BUJOB JAEATEJIBHOCTH, O KOTOPBEIX TOBOPUTCS
B CTATDBE 2.a.iv) HACTOAIEI'O ITPOTOKOJIA

H3roToBnenye pOTOPHLIX TPyO s HEHTPUGYT MK cOOpKa ra3oBBIX HEHTPHDYT.

POTO[ZHHC l[!Y6I>I pIR) b | QCHIQI/IQYI 03Ha4yar0T TOHKOCTCHHBIC HHIWHIAPEI, OIIHCaHHE

KOTOPEIX IIpUBEAEHO B pazzene 5.1.1 b) Ilpunoxennus II.

Iazoprie 1eHTpUdYIH O03HAYal0T UEHTPU(DYTH, OIKMCAHHE KOTOPHIX MPUBEJEHO BO
BBOJHOM 3aM€YaHHUH K pazzaeny 5.1 Ilpunoxenns 11

HsroTosnenne nuddy3noHHbX 6apbepos.

Oundodyzuonnnie 6aphephbl 03HaYaOT TOHKHME MOPHCTHIE (GUIBTPHI, OMMCAHHE KOTOPHIX
npuBeneHo B pazjene 5.3.1 a) Ilpunoxenus I1.

H3roroenesue uimn cGopKa CHCTEM, HCIIOJIB3YIOIIUX JIa3CPEI.

CucTeMbl, MCIIONB3YIONIHE JIa3ephl, 03HAYAOT CHCTEMBI, BKIIOYAIOIINE Te MPEAMETHI,
onucaHye KOTOPhIX IpuBeJeHo B pasaene 5.7 Ilpunoxenns I1.

H3rotoBnenne wiu c6op1<a JICKTPOMaruHuTHBIX CE€IIapaTOpPOB U30TOIIOB.

ONeKTpOMarHUTHEIE CENapaTopbl H30TONOB O03HAYalOT TE€ IPEAMETH, O KOTOPBIX
rosoputcst B pasgene 5.9.1 Ilpunoxenus I u xoTopele coiepxaTr UCTOYHHKUA HOHOB,
ONHMCaHME KOTOPBIX IPUBeNEHO B paszaene 5.9.1 a) Ilpunoxenns II.

H3roToBneHue uiu c60p1<a KOJIOHH MJIH 3KCTPAKHHOHHOIO o6opy,u03aHH;1.

KonoHHB niu 3KCTPAaKIMOHHOE 000pYNOBaHHE O3HAYAIOT TE€ IPEIMETHI, OIHCAHHUE
KOTOpBIX HpHUBEAEHO B pasgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 n 5.6.8
IIpunoxenus II.

HsroTtosnenue pasgenUuTENbHBIX COMEN HIIH BUXPEBBIX TPYOOK AJIA a3pOJMHAMUYECKOTO
o0oramenus.

PaspenuTenbHBIE CONla MIIH BHXPEBLIC [[2!61(1/1 A1 adpPOAUHAMHUYECKOTO O6OF&QCHI/IH
03HaA4aioT pa3ACIUTEIBHLIC COIJIa H BUXPEBLIC Tp}’6KI/I, OIMMCAaHHUE KOTOPBIX NPHBEACHO

COOTBETCTBEHHO B paszaenax 5.5.1 u 5.5.2 [Ipunoxenus II.

H3sroroBneHue unu cGopKa CHCTCM I'CHEpaLuHi ypaHOBOﬁ IJIa3MBI.

CucteMsl TCHEPAIUK YPAHOBOH MIa3Mbl 03HAYAIOT CUCTEMBI JUII TeHEpalluyl YpaHOBOIM
IIJ1a3MEl, OIIMCaHHME KOTOPHIX pHBENeHO B pazzaene 5.8.3 [lpunoxenus I1.

Hzrotosnenne THPKOHUEBHIX TPYO.

ITnpkoHueBble TPYOBI 03HayYarOT TPYOBl, ONMCaHHE KOTOPHIX IPHUBENEHO B pasiene 1.6
Ipunoxenus IL




X1)

xii)

xiii)

X1v)

XV)

IIpousBoacTBO MK NOBBIIEHHE KaYyeCcTBa TSUKEI0H BOABI MK JeiTepus.

Tsokenas Boja WM JeHTEpUH 03HAYAIOT NEHTEPHH, TAKEIYI0 BOAY (OKCHJ AedTepus) H
nroboe Apyroe coeiMHEHUE AEHTEpPHs, B KOTOPOM OTHOIIEHHE YHC/IAa ATOMOB JE€HTEpUs
K 4HCJTy aTOMOB BOJIopoAa npessimaeT 1:5000.

H3zrotornenue rpagura sACpHOH YHCTOTHL.

I'paduTt sanepHOH YHCTOTHI O3HAYAET IpaduT, YpOBEHb YUCTOTHI KOTOPOTrO BLILIE, YeM 5
MHJUIHOHHBIX 4YacTel OOPHOro 3KBUBAJIEHTA, a IUNIOTHOCTD IpeBkimaeT 1,50 /oM.

H3roroBnenne KOHTEHHEPOB /I OOIYYEHHOrO TOILTHBA.

KonTeliHep i 0ONYy4YE€HHOro TOIUIMBA O3HA4aeT €MKOCTh ISl TIEPEBO3KH H/HIIH
XpaHeHHd OOJIYy4EHHOTO TONIMBA, OOECHEYMBAIOLUIYI0 XHMHYECKYIO, TEIUIOBYIO H
paJMallMOHHYIO 3alIMTy, a TakKke OTBOJ TeIlla paclafa BO BpeMs IE€peMElIeHHS,
TIEPEBO3KU M XPaHECHHA.

H3rotoBneHne peakTOPHBIX YIPaBISIOMINX CTEPKHEH.

PeakTopHpIC YIpaBISIOUIME CTEPXKHHM O3HAYarOT CTEPXHH, OIMCAaHHE KOTOPBIX
npuBeneHo B pasznene 1.4 Tlpunoxenns I1.

Hsroroenenne 6e30macHbIX C TOUYKH 3pEHHS] KPUTHYHOCTH OaKOB U pe3epByapoB.

besonacHrle ¢ TOYKY 3peHUS KPUTHYHOCTH OAKH M PE3EPBYAPLI 03HAYAIOT T IIPEeIMETHI,
OIMCaHHE KOTOPBIX IpHBeAeHO B pasznenax 3.2 u 3.4 [lpunoxenuns I1.

Hsrorosnenne Mamus 11 pyOxu 00J1y4€HHBIX TOIUIUBHBIX 3JIEMEHTOB.

Mawuynb! uig pyOxu 0OJyYEeHHBIX TOINIMBHBIX 3JEMEHTOR O3HAYaloT 00OpYHOBaHHE,
onycaHHe KOTOpOTo NpuBeneHo B pazaene 3.1 Ilpunoxxenns I

CoopyxeHue TOpTIHX Kamep.

I'opsunie xaMephl 03HAYal0T KaMepy WM COCIWHEHHBIE MEXY cOo0O0# kameprl 001uM
00bEeMOM He MeHee 6 M°, CHAOKCHHbIC 3alMTOM, PaBHOW MM NpeBBIIAIONIECH
3kBUBaneHT 0,5M O€TOHAa INIOTHOCTBIO 3,2 /oM wim OoJiee, YKOMIUJICKTOBAaHHEIE
obopynoBaHueM [UIs NPOBEJCHHSA Onepauuid ¢ HCIOJb30BaHHEM JUCTAHIIMOHHOTO
yIpPaBIeHUS.




ITPUJIOXKEHUE 1

IEPEYEHD COT'JIACOBAHHOI'O ObOPYZIOBAHIMA U HEAAEPHOI'O MATEPHUAJIA

1.1.

1.2.

I OTUETHOCTH Ob 9KCIIOPTE U UMIIOPTE B COOTBETCTBUH

CO CTATBEH 2.a.ix)

PeakTopbi U peaKTOpHOE 0GOpYI0BaAHME
KoMILIeKTHBIE siIEpHbIE PEAKTOPhI

SnepHble peakTOphl, cCrnocoOHble paboTaTe B pEXUME KOHTPOIHPYEMOH
CaMOIIOJIIEPXKUBAIOILEIiCS LEMHOH peakUMH JelieHus, MCKIo4Yass peaKTOpHhl
HyJIEBOH MOILHOCTH, KOTOPHIE OIIPEAENSIOTCS KaK PEaKTOpPHl C IPOEKTHBIM
MaKCHUMalbHbIM ypPOBHEM IIPOM3BOJACTBA IUIYTOHMS, He IIPEBHIIAIOIINM
100 rpammoB B roga.

INIOACHUTEJIBHOE 3AMEYAHUE

"SAnepHBIi peakTop" B OCHOBHOM BKIIOYAET y3JblL, HAXOJAILIMECS BHYTPH KOpITyca
peaxkTopa WM HEIOCPENCTBEHHO MPUMBIKAIOIIKE K HeMy, 000pyI0BaHHE, KOTOPOE
KOHTPOJIUPYET YpOBEHb MOIIHOCTH B aKTUBHOH 30HE, M KOMIIOHEHTHI, KOTOPHIE
0oOBIYHO COZiEpXKaT TEIUIOHOCUTENh IIEPBOr0 KOHTYpa aKTUBHOM 30HBI pPEeaKkTopa,
WIIH BCTYIIAIOT C HUM B HENIOCPEICTBEHHBIN KOHTAKT WY YIPaBASIOT UM.

He npeamonaraercs MCKIOYEHHE PEaKTOPOB, KOTOpHIE HaIJIeXalluM oOpa3oM
MOTIM OBl IOJBEPTHYTHCA MOJUGHUKAIMH M1 IPOM3BOJACTBA 3HAYHTENHLHO
Gonpmiero xonuuectBa, yem 100 rpammoB mnmyTtoHus B roi.  Peakrtopsl,
IIpefHa3HA4YEeHHbIE IS JIUTENBbHOHM SKCITyaTalMM Ha 3HAUYMTENBHBIX YPOBHAX
MOILIHOCTH, HE3aBHCUMO OT CTENIEHH MX BO3MOXXHOCTEH NPOHM3BOACTBA ILNIYTOHHS,
HE paccMaTpUBalOTCA KakK "peaKkTophbl HyJIeBOH MOITHOCTH" .

PeaKTOPHble KopIryca BbICOKOI'0 J1aBJICHUA

Merannuyeckue Koprmyca B cOope MIM HX OCHOBHBIE YaCTH 3aBOJICKOIO
U3TOTOBIIEHUS, KOTOPHIE CIENUANbHO NpeAHa3HA4YeHbl HIIH IOJATOTOBJIEHB! I
pa3MelIeHUs B HUX aKTHUBHOM 30HBI SACPHBIX PEAKTOPOB, KaAK OHU OIIpEleIeHb B
nyakte 1.1. BrIme, u cnocoGHBle BHLIEPKHBaTH pabodee JaBICHHE
TEIUIOHOCUTEINS IIEPBOTO KOHTYpA.

TMTOACHUTEJIBHOE 3AMEYAHUE

BerHSDI INIMTa Kopmyca BBICOKOTO JIaBJICHHs PpE€aKTOpa OXBaTHIBACTCS
IIYHKTOM 1.2 xak OCHOBHAasd, 3aBOJICKOI0 U3rOTOBJICHHA, YaCTh KOpPITyCa BBICOKOIO
JIaBJICHHA.

BHyTpeHHHe yacTu peakTopa (HampuMep, HOIAEpP>KUBAIONINE KOJOHHB! U IUIUTHI
aKTHBHOH 30HBI W ApYrHe BHYTPEHHHME YaCTH KOpIyca, HAaNpaBIAIOIIHE TpPYyObI
JUI1 PErYIHPYIOIIMX CTEpXXHEH, TeIJIOBble 3JKpaHBl, IIEPEropoikHd, TpyOHBIE



1.3.

1.4.

1.6.

pEMIeTKH aKTMBHOM 30HBI, IUIACTHHBI AU y30pa U T.1.) 0OBIYHO IOCTABJISIOTCS
TOCTaBIIUKOM peakTOpa. B HEKOTOpHIX ClydyadXx OIIpeAcicHHbie BHYTPECHHUE
ONOpHBIE KOMIIOHEHTHI BK/IIOYAIOTCS B H3TOTOBIEHHE KOpIIyCa BBICOKOTO
JIaBIeHUS. OTH TMpeIMEThl SBISIOTCS JOCTAaTOYHO BaXKHBIMH C TOYKU 3PEHHUS
0€30IaCHOCTH M HafeXHOCTH JKCIUIyaTalliM pPEakTOpOB (U CJEIOBATENbHO, C
TOYKHM 3pEHUS TapaHTHHHBIX 0053aTe€NbCTB U OTBETCTBEHHOCTH IIOCTABINMKA
peakTopa), uToOb HX HOCTaBKa BHE PaMOK OCHOBHOTO COTJIANICHWS O TOCTaBKE
CaMoro peakTopa He CTana Obl OOBIYHON mpakTHko#. IloaToMy, XOTH OTHEIBHAs
MIOCTaBKa 3TMX YHUKAJIbHBIX, CIIEHHAIbHO [IPEAHA3HAYEHHBIX U MOATOTOBICHHBIX,
BAXHBIX, KPYIHBIX H JOPOTOCTOAINMX INPEAMETOB HE 00s3aTensHO Oyner
paccMaTpHBaTbCA KAK BBINAAAOMAs] U3 CPEepbl HHTEPECOB, TakoH crocob
IIOCTaBKY CUUTAETCS MaJOBEPOSATHBIM.

ManmHb! JUISI 3arpy3KA H BHITPY3KH PeaKTOPHOTO TOILINBA

Manunynaropaoe  000pynOBaHHE, CIEIHANbHO  IpeJHa3HadeHHOe WM
NOATOTOBJICHHOE IS 3aTPY3KH WX M3BJICUEeHHs TOIUINBA U3 SJEPHBIX PEaKTOPOB,
KaKk OHH oIlpeleNeHsl B IyHKTe l.1. BbIEe, KOTOPOE MOXET HCIIOIB30BaThCS,
KOTJa peaKkTOp HaxOOUTCS IOJ HAarpy3kod, MU o0jajaeT TEeXHHYECKHUMH
BO3MOXHOCTAMH A TOYHOTO IIO3HIIMOHMPOBAHMS MM OpPUEHTHPOBAHHS,
HO3BOJIIONIMMH NIPOBOJUTE HA OCTAHOBIEHHOM pEakTOpe CIOXHbIE paboThl IO
neperpy3ke TOIIMBA, IPH KOTOPHIX OOBIYHO HEBO3MOJXKHBI HEIOCPEACTBEHHOE
HabII0/IeHNe WIK IpsMON JOCTYI K TOILUIUBY.

Peaxropnue Yrnpapjiswouue CTEpKHU

CTCp)KHI/I, CriCHUHaIBbHO MIPpEeAHASHAYCHHBIC HIH TOATOTOBJICHHBIC AJ1A YIIPABIICHUA
CKOpPOCTHIO PCAKIIUM B ANEPHBIX PE€AaKTOpaX, KaK OHH OIPCEIACIICHBI B IIYHKTC 1.1.
BBIIIC.

MOSICHUTEJIbBHOE SAMEUYAHUE

Crona xe BKJIFOYAXOTCA, TIOMHMO 4YacTH, MOTJIOmA0IEH HCﬁTpOHBI, €€ OOPHEBIC H
IIOABCCHBIC KOHCTPYKHHHY, €CIU IIOCTABKa ITPOU3IBOAUTCA Pa3/i€IIbHO.

PeakTopHbIe TPYObI BBICOKOI'O JaBJeHNHA

Tpybel, XOTOpble CHEHHAIbHO MpeIHa3HaueHbl MM MOATOTOBIEHBl JJIs
pa3MeIlieHus B HHX TOILIMBHBIX 3JIEMEHTOB M TEIIOHOCHUTENS NEPBOTO KOHTYpa B
peaKkTopax, Kak OHH OIpezeneHsl B IyHKTe 1.1. Beillie, npu paboueM naBlIeHHH,
npessimatonmieM 5,1 MIa (740 ¢yHT1/KB. OroiiM).

IupxoHHeBbIe TPYOBI

Tpy6sl mnu cObopku Tpyd M3 METAIIMYECKOTO ITHPKOHHUS HIH €ro CIUIaBOB, IO
Becy npeBslmaromue 500 xr B TeueHHe 1106010 12-MECIYHOrO Nepruoa, KOTOphIE
CHeNUanbHO TpefHa3HayeHBl WIH TOATOTOBNEHBI [Nl MCIONB30BaHUA B
peaKkTopax, Kak OHH ONpeAeneHH B MyHKTe 1.1. Bbllie, U B KOTOPHIX OTHOILEHUE
0 BeCcy radHuUA K MupKOHUI0 MeHbIe yeM1:500.



1.7.

2.1.

2.2,

Hacocbl MEPBOro KOHTYPa TCILVIOHOCHTEIH

Hacocel, cmenuansHO  NpefHa3HayeHHBIE MM I[IOATOTOBJIEHHBIE VIS
HOJAepKaHUs LUPKYISANUH TEIIOHOCHTENS IEPBOTO  KOHTYpa sIEPHBIX
PEaKTOpOB, Kak OHH OIpeJeNeHbl B IyHKTe 1.1. BpImIE.

INOSACHUTEJIBHOE 3AMEYAHUE

CrnenuanbHO NpeaHa3HaueHHbBIE WM IOATOTOBJIICHHBIE HACOCHI MOTYT BKIIIOYATh
CIIOKHBIE, YIUIOTHEHHbIE WIH MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBI JJIs
IpeAOTBpAIlleHHs YTEYKH TEIIOHOCUTENs TIIEPBOTO KOHTYypa, TIepMETHYHBIE
HAaCOCHI M HACOCBI C CHCTEMaMH HHEpHHaNbHOM Macchl. O3TO oIpelelieHHe
KacaeTcss HacOCOB, arTecToBaHHBIX 1O Kiaaccy NC-1 HiM SKBUBaNE€HTHHIM
CTaHZapTaM.

HesinepHbie MaTepualbl 111 peaKTOPOB
JelTepuii U TsKeNas BOJAA

Heittepuif, Tspkenas BojJa (OKUCh HAelTepus) M N0bO0e Ipyroe coenuHEHUE
IeHTepus, B KOTOpPOM OTHOIIEHHE 4YHCIa aTOMOB AEUTEpUs K YMCIY aTOMOB
Bogopoa mpessimaer 1:5000, npenHa3HadueHHbIE N7 UCIIOJIB30BAHUS B SAIEPHBIX
peakTopax, Kak OHH OIpeleleHpl B TyHKTe 1.1. BbIlle, B KOJIHYECTBaX,
npeselmaromux 200 kT aToMOB AelTepus Ans N1000H OAHOH CTpaHBI-IIONYyYaTelNs
B Te€4EHHE I1000r0 12-MecIYHOro nepuoaa.

SAnepHo-uncTBIA rpapuT

I'padut, ypoBeHb YHCTOTH KOTOPOTO BHIIIE, YEM S5 MIJITHOHHBIX YacTel OOpHOTO
SKBUBAJIEHTa, M IUIOTHOCTb IpeBslmaer 1,50 r/em’ , IpenHasHayeHHBIH [
UCIIOJIL30BaHUSI B SIIEPHBIX PEaKTOpax, Kak OHU ONpenereHsl B myHkTe 1.1 Boimie,
B KOJIHYECTBAX, IPEBBIIIAIOIIUX 3x10* kr (30 MeTpHuecKHX TOHH) ANs NGO
OZIHOH CcTpaHBI-IIONy4YaTeNs B T€UeHUE JII0O0To 12-Meca4HOoro neproma.

NPUMEYAHUE

JAns mened 3KCHOPTHOTO KOHTPOJS IPABUTENBCTBO OIlpenenser, OynyT IH
3KCIIOPTHHIE IIapTHH COOTBETCTBYIOUIETO BBIIIEYKA3aHHBIM XapaKTepHCTHKAM
rpaduTa HCIOJIB30BATHCA B SIEPHBIX PEaKTOpax.

YeraHoBKH A1 mepepaloTKM  00Jy4eHHBIX TOIIMBHBIX 3J1eMeHTOB H
o0opynoBanue, crnenuajJbHO NpeXHa3HAUYeHHOEe WM NOATOTOBJIEHHOE /I
3TOro

BBOJHOE 3AMEYAHHE

Mpu nepepaboTke O0OIYYEHHOTO SANEPHOTO TOIUIMBA IUIYTOHMM H  ypaH
OTIENAIOTCS OT BRICOKOAKTHBHEIX NPOAYKTOB JAeNIeHUSI U JpYTHX TPaHCYpaHOBBIX
2JIEMEHTOB.  JInsg Takoro pasfeleHus MOTYT MCIOJNB30BaThC pasziHyHbIe
TexHoJoruyeckue mponeccel. OnHako co BpemeHeM mpomecc "Ilypexc" cran
Haubolee pacHpoCTpaHEHHBIM M IIpHEMJIEMBIM.  OJTOT TIPOLECC BKIIOYaeT
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pacTBOpeHHEe OONy4yeHHOTO fAIEpHOrO TONIMBA B a30THOM KHCIOTE C
MIOCJIEAYIOIIUM  BBIJCICHHEM YypaHa, IUIyTOHHS M INPOIYKTOB JI€NIECHHUA
9KCTpaKIUeH pacTBOpPHUTENEM C NOMOMIBIO TpuOyTHIdochaTa B OpraHUYECKOM
paszbaBuTene.

Texnomoruueckue mpouecchl Ha pa3IMyHBIX YycTaHoBkax Tuma "[lypekc"
aHAJIOTHYHB! U BKIIOYAIOT: H3MENb4YECHUE OONYYEHHBIX TOIIMBHBIX DJIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  OKCTPAaKLIHMIO  pacTBOpPUTENEM W XpaHEHHE
TEXHOJIOTUYECKON XUAKOCTH. MOxXeT uMeTbes Takke o0O0pyloBaHHE IIs
TEIUIOBOH AEHUTpAllMM HUTpaTa ypaHa, KOHBEPCUM HHUTpaTa ILTyTOHUS B OKHCH
WM METaill, a Taloke JUIs 00pabOTKY JKUIKUX OTXOJIOB, COAEPKAIIUX MPOIYKTHI
JIeNeHus, 10 Noay4eHus GOpMEl, IPUTOAHON I NPOJODKUTEIBHOTO XpaHEHUs
WY 3aX0poHeHHsA. OHAKO KOHKPETHbIE THIH U KOHGHUrypanus o0opydoBaHus,
BBIIIONHAIONIETO 9TH (QYHKIMH, MOTYT pa3iM4aTbCs HA pPa3IUYHBIX yCTaHOBKaX
Tuna "Ilypekc" 1O HECKONbKUM TpHUYHHAM, BKJIIOYasg THNBI H KOJHUYECTBO
o0ly4eHHOTO  sAIepHOTO  TOIUIMBA,  IOAJEXailero  nepepaborke, H
NpEenTioNaraéMelil NPOLECC OCAXICHHS U3BIEKAEMbIX MAaTE€pHUAJIOB, a TaKKe
OpHHLUNBL ofecleyeHUs ©€30IaCHOCTH U TEXHUYECKOTO OOCITYy)KUBaHUS,
IpUCyIie KOHCTPYKIINY aHHOH 0OCTaHOBKH.

"VcrapoBKa Mis nepepaboTky OOJyYEHHBIX TOIUIMBHBIX JJIEMEHTOB" BK/IHOYAET
obopynoBaHHe H KOMIOHEHTH!, KOTOPBIE OOBIYHO HAXONATCA B MPAMOM KOHTAKTeE
¢ 00Ny4EHHBIM TOIUIKHBOM H OCHOBHBIMY TEXHOJOTHYECKUMH NIOTOKAMH SIEPHOTO
MaTepHasa U OpOJyKTOB JeJICHH:A, ¥ HEMOCPEACTBEHHO YIPABIAIOT HMH.

OTH OpoliecChl, BKIIOYas IOJNHBIE CHCTEMBbl NI KOHBEPCHUM IUIYTOHHA U
IIPOM3BOACTBA METAJUIHYECKOTO IUTYTOHHA, MOTYT OBITH WACHTUGHUIHMPOBAHB! NO
MepaM, NPUHUMAEMBIM Jsi IIPENOTBPAIlECHUS ONAcHOCTEH B CBA3H C
KPUTHYHOCTBIO (HAllpMMep, MepaMHU, CBA3aHHBIMKU C IeoMeTpHei), o0nydeHueM
(HampuMep, ITyTeM 3aIlUTh OT 00JIydeHHs) ¥ TOKCUYHOCThIO (HampuMep, MepamH
IO yAEPKAHUIO).

IMpenMmeTsl 00OpYAOBaHHA, Ha KOTOpBIE, KaK CHMUTAeTCs, pacHpOCTpaHAeICs
3HaueHue ¢pa3bl "H 000pyNOBaHME, CIEMUAILHO NpeNHa3HAuYeHHOE WU
MOATOTOBJCHHOE" 1t TMepepaboTKM 0O0NyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

Mammssl A5 pyGkn 00Jy4eHHBIX TOIIMBHbBIX 3J1eMEHTOB
BBOJHOE 3AMEYAHUE

Jt10 06OpynOBaHHE HCIONB3YeTCA IS BCKPBHITHA OOOJNOYKM TOIUIMBA C LEIBIO
NIOCNENYIOUIETO PACTBOPEHUS OONYIEHHOTO SAepHOTO Matepuana. Kax mpasuio,
HCTIOAB3YIOTCS CHEINAIbHO MpeIHa3HauyeHHble, CKOHCTPYHPOBAHHEIE ISl PYOKH
MeTaljja YCTPOHMCTBA, XOTS MOXKET HUCIIOJIB30BAaThCH H 0oyiee COBEPUICHHOE
00opyIoBaHHE, HAIPUMEp Ja3ephl.

JlucTaEIIMOHHO yHpasageMoe 000pyI0BaHHUE, ClIEUANbHO IpeAHa3HaYeHHOE HIH
TOATOTOBJIEHHOE Ul MCIONB30BAHUS Ha YCTaHOBKE IO IepepaboTke, Kak OHa
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3.3.

34.

onpefelicHa BHIIE, IS PE3KH, PyOKH HIM Hape3KH CcOOpOK, Ny4yKOB HIIH
CTepKHEH 0OIIYUEeHHOTO AePHOTO TOILIUBA.

HJucconbBepsl

BBOJHOE 3AMEYAHUE

B mucconbBepsl 00BIMHO MOCTYIIaeT U3MENBUEHHOE OTpaboTaBIiee TOIUIMBO. B
3TUX O€30MacHBIX C TOYKM 3pEeHHS KPHTHUYHOCTH pe3epByapax OOJIydeHHBIH
AICpPHBIA MaTepuall pacTBOpSAETCA B a30THOH KHCIOTE, H OCTaIoHIMecs 0Ope3KH
0007109€K BBIBOIATCA U3 TEXHOJIOTHYECKOTO IIOTOKA.

be3omacHbple ¢ TOYKHU 3peHHMs KPUTHYHOCTH pE3epByaphl (HampHMep, Majoro
JuaMeTpa, KOJBIEBbIE WIHM MNPAMOYTOJBHBIE PpE3epPBYaphbl), CIENHAIBHO
npenHa3HAaYEeHHBIE WM MOJATOTOBJICHHBIE UIA UCIONb30BAHUS Ha YCTAHOBKE IO
nepepaboTKe, KaK OHM OIpENeNeHBl BBIDIE, Ui PAacTBOPEHHUS O00JIydeHHOTO
SOEpHOTO  TOILIMBA,  KOTOpHIE  CIOCOOHBI  BBIACPKMBATb  TOPSYYIO,
BBICOKOKOPPO3HOHHYIO JKHIKOCTH W MOTYT IHUCTAaHIHMOHHO 3arpyxaTtbCsi H
TEXHHYECKH 0OCIY>KUBATHCA.

DKCTPAKTOPLI ¥ 000pyA0OBaHHE A1 IKCTPAKIMY PACTBOPHTEIEM

BBOJHOE 3AMEYAHUE

B 3KkCTpaKTOpHI C pacTBOpPHTENEM IIOCTYIaeT Kak pacTBOp 00Jy4EeHHOTO TOILIMBA
U3 JHUCCONBBEPOB, TaK H OpTaHHYECKHH pacTBOp, C IIOMOHIBIO KOTOPOTO
paslensdroTCs ypaH, ILUIyTOHUH u npoAykThl aencHus. OO6opynoBanue s
3KCTPAKI(MH PACTBOPHTENEM OOBIYHO KOHCTPYMpYETCS TaKHM 00pa3oM, YTOOEI
OHO YHOBJIETBOPSUIO JKECTKUM O3KCIIIyaTallUOHHBIM TpeOOBaHUAM, TakKHM, Kak
JUINTENIBHBIA CPOK CHyXObl 0€3 TEeXHHYECKOTO OOCIYyXMBAaHHS HIM JErKas
3aMEHsAEMOCTD, IIPOCTOTa B SKCILIyaTall¥ M YIPaBICHUH, a Taloke THOKOCTb B
OTHOIIEHHUH U3MEHEHHUS I1apaMeTpoOB IpoLecca.

CnenpanbHO IpefHa3HaUYeHHbIE WIM IOATOTOBJIEHHBIE OKCTPAaKTOpEl C
pacTBOpPMTEIEM, TaKHe, KaKk HacaJO4YHble WM IYJIbCAallUOHHBIE KOJIOHHBI,
CMECHUTENILHO-OTCTOMHBIE anmnapaThl WIH LEHTpoOeHBIE KOHTAKTHHIE allapaTsl
Ul WCIOJIb30BaHMS Ha YCTaHOBKe 10 0O0paboTke 0O0Jy4YeHHOro TOIUIUBA.
OKCTPaKTOpPH C PACTBOPHUTENEM IOJDKHBI OBITH YCTOHYMBBEI K KOPPO3HOHHOMY
BO3ACHCTBUIO a30THOW KHCJIOTBL.  OKCTPaKTOPHl C pacTBOpPHUTENEM OOBIYHO
H3TOTaBIMBAIOTCS ¢ COOIONEHUEM UpE3BEMAHO BEHICOKHX TpeOoBaHMH (BKIIOYas
IIPUMEHEHUE CHEHUANbHBIX METOJOB CBapKH, HMHCIEKIMH, obecredeHue H
KOHTPOJh KadecTBa) H3 MaJOYyTJIEpOAUCTHIX HEp)KaBEIOWIUX CTalied, TUTaHa,
[MPKOHMS HIIHM [IPYTHUX BBICOKOKA4ECTBEHHBIX MaTCpHAIOB.

XumMudeckue pe3epBYaphl 11 BbIACPKUBAHUA HJIX XPaHCHUHA

BBOJAHOE 3AMEYAHHWE

Ha oTame osKcTpakmuy  pacTBOpUTEneM o0pa3yroTcs TpPH  OCHOBHBIX
TEXHONOTMYECKUX IOTOKA J>KUAKOCTH. PesepByaprl Ui BBIIEPXKHMBaHUS HIH
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XpaHeHHs MCIONb3YIOTCS B JanbHeHmed o0paboTke BceX TpeX IIOTOKOB
cleayomuM odpazom:

a) PacTBOp YHCTOT'O a30THOKHCJIOTO ypaHa KOHUECHTPUPYETCA BBIIApHBAaHUEM
H IPOUCXOOHUT IIponecc NEHUTPalluK, II€ OH IIPEBpAIlacTCs B OKCH]I ypaHa.
OTOT OKCHJ IIOBTOPHO UCTIONB3YETCA B AACPHOM TOIUIHBHOM IMHUKIIE,

b)  pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB J€NEHHs OOBIMHO KOHLEHTPUPYETCS
BBITAPUBAHUEM M XPAaHUTCA B BHAE KOHIIEHTPUPOBAHHOM KHUIKOCTH. OTOT
KOHIIEHTPaT MOXET BIIOCIEACTBHH IIPOMTH BHIIAapUBAaHHE WM OBITh
npeobpa3oBaH B GopMy, IPUTOJHYIO A7 XPAHEHHU S HIIM 3aXOPOHEHHS;

C)  pacTBOpP YHMCTOTO HHUTpaTa IUIYTOHHS KOHLUEHTPHPYETCS H XPaHHUTCA [0
NOCTYIUICHHS Ha JanbHEeHIIHe 3Tambl TEeXHONOTHYEeCKOro mpouecca. B
YACTHOCTH, pe3epByaphl [is BBIEPKHBaHHA HIH XpaHEHHS pPacTBOPOB
IUTYTOHHUS! KOHCTPYHPYIOTCS TaKUM 00pa3oM, YTOObI H30exaTh CBSI3aHHBIX C
KPHUTHYHOCTBIO IpPOOJIEM, BO3HHKAIOIIMX B pe3ydbTaTe H3MEHEHHH B
KOHLIEHTPal®u MK $OpMe JaHHOTO ITOTOKA.

CrnenuanbHO Inpefda3sHaueHHBIE WM NOATOTOBJIEHHBIE pe3epByapsl s
BBLICPKMBAHHS MWJIH XpaHEHUs U1 HCHOJB30BaHHS Ha YCTaHOBKE IIO
nepepaboTke OOJydeHHOro TOIUIMBA. Pe3epByapbl Ui BBIACPKHUBAaHUA HIH
XpaHeHUs JO/DKHBI OBITh YCTOHYHBBI K KOPPO3HOHHOMY BO3AEHCTBHUIO a30THOM
KHCIIOTBL PezepByapsl [yd4  BBACPXKHUBAHMS MIM XpaHeHHs OOBIYHO
U3TOTaBNMBAIOTCS U3 TAKUX MaTEpHANIOB, KaK MaJoyTIepoANCThIE HEpKaBeollye
CTany, TUTaH MM UUPKOHMH WM JpyTHE BBICOKOKAUECTBEHHBIE MaTEepHalBL.
PesepByaphl 171 BBIASP)KMBAHMS WIH XPaHEHHS MOTYT OBITh CKOHCTPYUPOBAHBI
TakuM 00pa3oM, YTOOBl HX OIKCIUIyaTalliid H TEXHHYECKOE OOCHyKMBaHHE
IPOU3BOAMINCH JUCTAHIIHOHHO, U MOTYT HMETh CIeIyollie OCOOECHHOCTH C
TOYKH 3peHHS KOHTPONS 32 5JpHOH KPUTUYHOCTHIO:

1) OoOpHBIN SKBUBANEHT CTEHOK WIJIH BHYTPEHHHX KOHCTPYKIMH paBeH IO
MeHbInel Mepe 2%, nubo

2) OWIMHAPUYECKHE pe3epByapbl UMET MaKCHManbHBIA auamerp 175 MM
(7 nroitmoB), nubo

3)  IpsMOYTONBHBIA WIN KOJIBUEBOH pe3epByap HMEET MaKCHMAaNbHYIO INUPUHY
75 MM (3 mroiima).

Cucrema KOHBEPCHH HUTPaTa IJIYTOHHSA B OKCH]

BBOJHOE 3AMEYAHUE

Ha GonplInHCTBE YCTaHOBOK IO NepepaboTKe 3TOT KOHEYHBIH IIPOIECC BKIIIOYAET
KOHBEPCHIO DPacTBOpa HUTpaTa IUIYyTOHMsS B JABYOKHCh INIyTOHHMs. B dmcio
OCHOBHBIX OIl€palMii 3TOrO Ipolecca BXOAAT: XpaHEHWE H KOPPEKTHUPOBKA
HCXOIHOTO TEXHOJIOTMUECKOTO MaTepuana, OCaXJeHHE U pasAcleHHE TBEpIOH U
XHAKOH ¢asel, mnpokanuBaHue, oOpameHHe C IPOJYKTOM, BEHTHIAIMS,
oOpauieHue ¢ 0TX0AaMH U YIIPaBIEHHE IIPOIIECCOM.
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3aMKHyTI>IC CHCTEMBI, CIICHHAJIbHO NPCAHA3HAUYCHHBIC HIIM IOATOTOBIJIEHHBIC MJIA
KOHBEPCHHU HHUTPATA NJIYTOHHA B OKCH]I IUIYTOHHA, B YaCTHOCTH, 060pyz[013aHH1>1e
TaKHUM 06pa30M, yTOoOBI H30€XKaTh OOCTHXCHUA KPUTHUYHOCTH H pPaTHaAlHOHHEBIX
3(1)(1)CKTOB, a4 TaKXe€ CBCCTH K MUHHUMYMY ONACHOCTH, CBA3AHHBIC C TOKCHUYHOCTEIO.

CucreMa KOHBEPCHH OKCHIA ILIYTOHHA B METAJLI
BBOJIHOE 3AMEYAHHUE

JTOT mpolecc, KOTOPhI MOXET OBITH CBA3aH C YCTaHOBKOI mo mepepaboTke,
BKJIIOYAECT (TOPHPOBAHHE MOBYOKHCH IUIYyTOHHS, OOBIYHO C TIPHMEHEHHEM
BBICOKOAKTHBHOTO (TOPHCTOrO BOAOpOAa, C LENBI0 IONyYeHHs (Topuaa
IUIyTOHMSI, KOTOPBI  BIOCJIEINCTBUHM  BOCCTAHABJIMBAETCA C  IIOMOIIBIO
METAITHYECKOTO KalIbI[Hs BBICOKOH YHCTOTHI 1O MNOJIYYEHHS METALIMYECKOTO
IUTYyTOHUS M (QTOpHAA KaNbUHs B BHAE IIaKa. B YHCIO0 OCHOBHBIX ONEpallHit
OaHHOTO Ipoliecca BXOHAT:  (TOpHpOBaHHE (HaNpHUMEpP, C NPUMEHEHHEM
obopynoBaHus, coaepkaimiero OlaropogHele METaJUIBl HIM  3alHIEHHOTO
HOKpPHITHEM H3 HHMX), BOCCTAHOBJICHHE MeTaula (HalpuMep, ¢ NPHMEHEHHEM
KepaMHYECKHX THUIJIEH), BOCCTAHOBJIEHHME lUIaka, oOpallleHHE C NPOIXYKTOM,
BEHTUIIALUA, OOpalieHHe C OTXOAaMH U YIPaBJeHHE TPOLIECCOM.

3aMKHyTI>IC CUCTEMBI, CICUHUAIIBPHO NPECAHAa3HAYCHHBIC UJIH ITOATOTOBICHHLBIC NJIA
NIPOHU3BOACTBA METAINIMYCCKOIO IJIYTOHHA, B YaCTHOCTH, 060pyz[013aHH1>1e TaKUM
06pa30M, yToOBl H30€XaTh OOCTHXCHMA KPHUTHYHOCTH H pPagHAIHOHHBIX
B(I)(I)CKTOB, a4 TaKX€ CBECTH K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCHYHOCTBIO.

YcTaHOBKH AJIS H3TOTOBJIEHHA TONJIMBHLIX 3JIEMEHTOB

"YcraHoBKka  [UI1  HM3rOTOBJIEHMS  TOIUIMBHBIX  DJIEMEHTOB"  BKIIIOYAET
ofbopyoBaHHe:

a) KoTopoe OOBIYHO HAXOOWTCS B HENOCPEACTBEHHOM KOHTakTe ¢
TEXHOJIOTHYECKUM HOTOKOM SIIEPHOTO MaTepHalla MM HENOCpEICTBEHHO
obpabaThIBaeT ero, UM XK€ YIpaBlsLeT UM, HITH,

b)  KOTOpOE repMeTH3UpYET AAECPHBIH MaTepHall BHYTPH 000JI0YKH.

YcTaHOBKHM 7Sl pa3lejieHusl W30TONOB YpaHa M o0opyloBaHmne, KpoMe
aHAJUTHYECKMX  NpnéopoB, CHNeUUHANLHO  TNpeNHA3HAYeHHOe WM
NOATrOTOBJEHHOE JIJIsI 3TOT0

Ilpenmetsl obOopymoBaHMs, Ha KOTOpble, KaK CYHMTAETCS, PaclpOCTPAHAETCS
3HaueHUe (passl "0OopynoBaHUE, KPOME aHATUTHYECKUX IPUOOPOB, CIENHUAIBEHO
OpedHa3sHaYeHHOE WM [OATrOTOBIEeHHOe" A pas3leleHHs H30TOIOB YpaHa,
BKJIIOYAIOT B celd:
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5.1.1.

I'azoBble nHeHTPHGYIrM ¥ y3del H  KOMIOHEHTHI, CHeNHAJIbLHO
npeAHa3HAYEHHbIE MJIM IIOATOTOBJEHHbIE Ui MCIOJL30BAHHA B Ta3’oBbIX
nHeHTpUpyrax

BBOJHOE 3AMEYAHUE

Tazopas neHTpudyra OOBIYHO COCTOMT K3 TOHKOCTEHHOTO(bIX) NHMIMHAPa(OB)
auameTpoM oT 75 mm (3 miofima) mo 400 mm (16 nroliMOB) ¢ BepTHKanbHOM
LIEHTPadbHOR OCBIO, KOTOpHIA(e) moMemieH(bl) B BaKyyM M Bpamaercsa(rorcs) ¢
BBICOKOH OKpYXHOH cxopocthio mopsaaka 300 mM/c unu Gonee. JIg JOCTHXEHHUS
60nLNION CKOPOCTH KOHCTPYKIMOHHBIC MaTepHalibl BPallaloIIUXCsl KOMIIOHEHTOB
JIOJDKHBI HMMETh BBICOKO€ 3HAUEHUE OTHOUICHHA IPOYHOCTH K IUIOTHOCTH, a
poTopHas cOOpka U, CIIeOBATENbHO, OTACNbHbIE €€ KOMIIOHEHTHI JIOJDKHBI
U3rOTOBJIATECS C BBICOKOHM CTEHNEHBIO TOYHOCTH, 4TOOBI pa3banmaHc ObuI
MHHMManbHBIM. B oTnuume oT apyrux neHTpHdyr rasopas neHTpUdyra s
oforameHus ypaHa HMeeT BHYTpPU POTOPHOH KaMephl Bpailalouyrocs(uecs)
nieperopoaxy(u) B Gopme AUCKA M HETIOABIKHYIO CUCTEMY TIOJaydl ¥ OTBOJA ras3a
UFs, cocTosmiyro N0 MeHBIIEH Mepe H3 TpeX OTHENbHBIX KaHaIOB, ABa U3
KOTOPBIX CO€OWHEeHBI C JIOMAaTKaMH, OTXOJAIIMMH OT OCH poTopa K
nepudepuHHON 4YacTH POTOPHOM KaMephrl. B BakyyMe HaXOOUTCS TaKxe psn
BaXKHBIX HEBPANIAIOIIMXCS DAEMEHTOB, KOTOpBIE, XOTS U HMEKT O0COo0yIo
KOHCTPYKIIMIO, HE CIIOKHBI B U3TOTOBJICHUH U HE M3TOTOBIAIOTCS M3 YHUKAJIBHBIX
Mmartepuanos. IleHTpubykHas ycTaHoBKa, OHAKO, TpeOyeT GOIBIIOro YKcIa STHX
KOMIIOHEHTOB, TaK YTO UX KOJHYECTBO MOXET CIY>KUTh BaXXKHBIM MHIUKATOPOM
KOHEYHOTO UCTIONIb30BAHMSI.

Bpamarwuiecs KOMIOHEHTHI
a)  IlosHbie poTOpHEIE COOPKU:

TOHKOCTEHHBIE UMIMHIAPHI WIXA PO COCAMHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
NWINHIPOB, U3TOTOBIEHHBIX M3 OJHOro Miu 6ojlee MaTEpHanoB C BHICOKMM
3HaYeHHEM  OTHOUIEHWS  WPOYHOCTH K  IUIOTHOCTH,  YKasaHHBIX B
ITOACHUTEJIBHOM 3AMEYAHWHM k HactosmeMy pasfeny. CoeduHeHHE
IWIMHAPOB MEXIY COO0H OCYIIECTBIIAETCS NPH IOMOIIY rHOKUX CHIb(QOHOB MK
xonen, omucaHHBIX B dacth S5.1.1. c¢) Hmwke. CobpanHbIf poTOp HMeEET
BHYTPCHHIOIO(HE) Neperopoaxy() M KOHLEBHIE Y3IIbl, ONMCAaHHBIE B YacTaX
5.1.1. d) u e) amxe. OpHako HojHAsA cOOpKa MOXKET OBITh IIOCTaBJICHA 3aKa3UUKY
B YaCTUYHO COOpaHHOM BHJIC.

b)  PoTopHbIe TpYyOHI:

CrnenuaipHO npeHa3HaYeHHbIE HIIH [TOATOTOBJIEHHBIE TOHKOCTEHHbIE MIMHAPHI
¢ tomuuHOM creHkm 12 MM (0,5 mroiima) wiM MeHee, OUAMETPOM OT 75 MM
(3 moiima) no 400 MM (16 n10HMOB), HM3TOTOBJICHHEIE M3 OJHOIO Wi Oonee
MaTepuanoB, HMEIOMHX BBICOKOE 3Ha4E€HNE OTHOLIEHHUS NPOYHOCTH K IUIOTHOCTH,
ykazaHHbIX B [IOACHUTEJIBHOM 3AMEYAHMH k HacTosmeMy pa3zeny.



c¢) Komnbua unu CUnsGOHEL:

KoMImOHEHTH, CHENUaNbHO TNpEeIHA3HAYCHHBIE HIM IOJATOTOBIEHHBIC Ul
CO3JlaHHsI MECTHOM OIIOpHI JUIsl pOTOPHOH TPYOB!I HMIIM COSAMHEHUS psifla POTOPHBIX
Tpyd. CuishoHBI TNpeAcTaBisIOT OO0 KOpOTKHME LMIMHAPHI C TOMILKHOM
creuku 3 MM (0,12 mroiimMa) mium MeHee, guamerpoM oT 75 MM (3 mroiima) no
400 MM (16 mro¥MOB), UMEIOIUUX OOMH Trodp M H3TOTOBIEHHBIE M3 OAHOTO H3
MaTepuarnoB, HMEIOIHX BHICOKOE 3HaUeHHe OTHOIIEHHS IPOYHOCTH K IIOTHOCTH,
ykaszanHbIX B IIOSICHUTEJIBHOM 3AMEYAHWMM k HactosmeMy pasieny.

d) Ileperoponku:

KomnoHnenTsl B QopMe aucka guamerpoM oT 75 MM (3 mroiimMa) no 400 mm
(16 mroiiMOB), cCHeNWanbHO TMpeAHAa3HAYeHHBIE WM I[OArOTOBJICHHBIE UL
YCTAaHOBKH BHYTPH pOTOPHOH TpyOBl LEHTpU(DYIH C MLENbI0 H30IHPOBAaTh
BBITYCKHYIO KaMepy OT TIJIaBHOM pa3leNHTENIbHOM KaMepsl M B HEKOTOPBIX
chyyasx Ui yaydleHus UHpKymsiuu raza UFs BHyTpH riaBHO# pa3aenuTenbHON
KaMephl pOTOPHOM TpyObl M H3TOTOBICHHBIE M3 OJHOTO U3 MaTepuasioB,
HMEIOIINX BEICOKOE 3HAUCHHE OTHOIUEHHS IPOYHOCTH K TUNIOTHOCTH, YKa3aHHBIX B
[MNOACHUTEJIBHOM 3AMEYAHUU k HacTosILieMy pasgeny.

e) BepxHue/HWXHHE KPBIUIKH:

KomnoneHnTsl B QopMme mucka auamerpoM oT 75 MM (3 mioiima) o 400 mm
(16 mrofiMoB), cHemuManbHO NpeAHAa3HAaYEHHBIE MJIH IIOATOTOBJIEHHBIE TAaKUM
06pa3oM, 4TOOB TOYHO COOTBETCTBOBATh AMAMETPY KOHIIOB POTOPHOH TPYyOBI M
Onaronaps sToMy ynepxuBath UFs BHYTpH €e. OTH KOMIIOHEHTH! HCIIOIb3YIOTCS
17T TOTO, YTOOBl TNOIJEpXHUBaTh, yIAEpP)KHBaTh HIHM coIepkaTh B cebe Kak
COCTaBHYIO 4aCTh 3JIEMEHTHI BEpXHETr0 NOJIIMIHMKA (BEPXHSAsS KpBINIKA) MM
CIYXXMTh B  KadeCTBE Hecylied 4YacTH  BpaIlalOIUMXCi  3JIEMEHTOB
9JIEKTPOJABHIATENS M 3JEMEHTOB HMDKHETO NOJIIMIHMKA (HHXKHSA KpBILKa), U
M3TOTOBNIAIOTCS M3 ONHOTO M3 MaTepHaloB, HMEIOMIMX BHICOKOE 3HAa4EHHE
OTHOLIEHHSI IPOYHOCTH K IUIOTHOCTH, YyKa3aHHeIx B IIOSICHUTEJIBHOM
3AMEYAHWMH k macTosiueMy pasaeny.

IOACHUTEJIBHOE 3AMEYAHUE

Jins  BpalarolIMXCcsAd KOMIIOHEHTOB NEHTPH(YT MCHONB3YIOTCA CleIyrolue
MaTepHabl:

a)  MAapTEHCUTHOCTapelole CcTanM, HMeEIolHe MaKCHMalIbHBIH npenen
IIPOYHOCTH Ha pactspkenue 2,05 x 10° H/v? (300 000 dynT/KB. MIOWM) HIIH
6onee;

b)  anOMHMHHEBBHIE CIUIABHI, UMEIOIME MaKCHMAILHBIA MpeAen IMPOYHOCTH Ha
pacTsxerue 0,46 x 10° H/v? (67 000 dpyHT/KB. NMrO¥iM) MM Ooniee;

C)  BOJIOKHHCTHIE (uuTenonoOHbIE) MaTepHanbl, IIpUTOAHBIE Uit
HCIIONB30BAHUS B KOMIIO3HTHBIX CTPYKTypax U HMMEIOIIME 3HAadeHUs
YIENBHOro Moayins ynpyroctu 12,3 x 10° M mmm Gonee M MaKCHMAIBHOTO



5.1.2.

VIEIBHOTO Npeleia HpOYHOCTH Ha pacTmxerne 0,3 x 10°M mm Gomee
("ynensHBIR MOIyNh yOpyrocTH" - 310 MoAyis YOHTa B H/M?, neneHHEIH Ha
yOEJIbHBIA BEC B H/M®; "makcuManbHBI YACJIBHBIN IIpeeN NPOYHOCTH Ha
pacTsbkeHHe" - 3TO MaKCHMAIBHBIA Ipelden NMPOYHOCTH Ha PACTHKEHHE B
H/M?, nenexnsiit Ha VIENbHBIH BEC B HA).

CraTnyeckyie KOMIIOHEHTHE
a) TloAmMIHHMKY ¢ MAarHUTHOM IOJABECKOM:

CrienpalbHO TpeaHa3HayeHHblE WIM TOATOTOBIEHHBIE MOAIIUIIHUKOBEIE Y3JIBI,
COCTOAIIME W3 KOJbIIEBOTO MarHuTa, IOABEHIEHHOTO B 000iMe, colepiKallei
Inemmnpupyromyio cpeny. Oo6oiitma usrorosisiercs u3 croikoro k UFg MaTepuana
(cm. ITOACHUTEJIBHOE 3AMEUYAHME k pazgeny 5.2.). Maruur coenuHseTcs
C TOJIOCHBIM HAKOHEYHHKOM MJIH BTOPHIM MarHUTOM, YCTaHOBJIEHHBIM Ha
BepXHEH KpbIILIKe, ONMCaHHON B pazgene 5.1.1. ). Maruut Moxer uMeTh hopMy
KOJbIIa C COOTHOUIEHMEM MEXAYy BHEUIHHM M BHYTPEHHMM JHaMeTpaMH,
MEHBITUM MK paBHBIM 1,6:1. Maruut MoxeT uMeTh GopMy, 06eCTIeUHBAIOIYIO
HavaibpHyto npoHunaeMocTs 0,15 'a/m (120 000 egunuu CI'C) unu Gonee, uian
OCTaTOYHYI0 HaMarHM4eHHoOcTh 98,5% umu 6onee, WU Npou3BeNeHHE HHIYKIHH
Ha MaKCHMaJIbHYIO HallpshKeHHOCTh IoJia Oonee 80 KK/ (10" Tc.D). Kpome
OOBIYHBIX CBOMCTB MaTepuana, HEOOXOAMMBIM IIpe/BapUTENBHBIM YCIOBHEM
SBIAETCS OTpaHHYeHHe OYeHb MaJibiMH Jonyckamu (MeHee 0,1 MM HIH
0,004 mroviMa), OTKIOHEHHS MArHUTHBIX OCEH OT I'E€OMETPHYECKHX OCed HIIH
obecneyeHne 0co00if TOMOTeHHOCTH MaTeprasia MarHUTa.

b) Iommmnauky/ nemideps:

CnenuanbHO — IpelHa3HAYE€HHblE  WIM  NOATOTOBJIEHHBIE  IONUIHITHHKH,
COZEpIKaIHe y3€l OCh/yIINOTHHTEIEHOE KOIbII0, CMOHTHPOBAHHBIHN Ha JeMidepe.
Ocp 00bIYHO NpeacTaBisieT coOoi Bal U3 3aKaJleHHOM CTald C OJHHM KOHIIOM B
dopme momychepb, ¥ CO CPEACTBAMH IOJCOEAMHEHHS K HIDKHEH KpBILIKE,
onmucaHHOM B paszene 5.1.1. e), Ha apyroM. Ban, ogHako, MOXeT OBITh COEAUHEH
C THAPOJHHAMHYECKMM MOMWHIHUKOM. Kompno umeer ¢opmy TabneTku c
nonychepruueckuM YriayOneHHeM Ha OJHOH NOBEPXHOCTH. ITH KOMIIOHEHTHI
9acTo NMOCTABIISIIOTCS OTAENBHO 0T AeMidepa.

c)  MouexyJsipHBIE HACOCHI:

CrnepuanbHo  nOpegHa3HAUeHHBIE MM [OATOTOBJIEHHBIE  IMIMHAPH C
BHITOUCHHBIMH WJIM BBIJABJICHHBIMU BHYTPH CHUPAIBHBIMH KaHaBKaMU H C
BBICBEDJICHHBIMA BHYTPH OTBEPCTHSMH.  THIIOBBIMH pa3MepaMH SBISIOTCS
CIIEqyIOLIHE: BHyTpeHHuN guamerp oT 75Mm (3 mroiima) no 400 mm
(16 motimMoB), Tonmmaa creaku 10 MM (0,4 groitma) unu H6osee, ¢ JUIMHOM, paBHOM
IuameTpy wid Oonpme. KaHaBkM 0OBIYHO MMEIOT NPSMOYTOJIBHOE IOMEPEYHOE
ceuenue 4 riyouny 2 mm (0,08 mroiima) unu oee.
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5.2

d) Craropsl nBurarenei:

CrnenuanbHO MpeAHAa3HaYeHHBIE MM ITOATOTOBIEHHBIE CTAaTOPHI KOJIBLIEBOH
dbopMbl  JUIS  BBICOKOCKOPOCTHBIX  MHOroQa3HBIX THUCTEPE3UCHBIX  (HMIIH
PEaKTHBHBIX) 3IEKTPOJBUTATENEH NIEpeMEHHOT0 TOKa ULl CHHXPOHHOHM paboTH! B
YCIOBHUAX BakyyMma B Auanasose 4acTtoT 600-2000 I'n u B Amana3oHe MOIHOCTEH
50-1000 BA. Cratopsl cocToaT U3 MHOro¢asHbIXx OOMOTOK Ha MHOTOCJIOHHOM
KEJIe3HOM CEpIEYHUKE C HU3KHUMM NOTEPAMH, COCTaBJIECHHOM M3 TOHKMX IIIacTHH,
00pryno TomuuHoM 2,0 MM (0,08 nroitMa) unu MeHee.

e) Kopnyca/mpueMHuku nueHTpudyru

KoMIIOHEeHTHI, cHeuuanbHO IMpeNHa3HaueHHbIE MJIM IOArOTOBJICHHBIE JJIf
pasMenieHds B HHUX cOOpPKH pOTOpHOH TpyOnl rasoBol ueHTpudyru. Kopmyc
COCTOUT U3 KE€CTKOro HWIMHIpa ¢ TOMMMHOH cTeHku Ao 30 mMm (1,2 mroiima) ¢
IPENU3UOHHO 00pa00TaHHBIMM KOHIAMH JJi1 YCTaHOBKM MOAIIUITHUKOB U C
ONHUM WJIM HECKONbKMMH (rnaHuaMu s MoHTaxa. OOpaboTaHHBIE KOHIIBI
napajuieNibHbl ApYT JpYTy U NEpHeHAUKYIAPHB MPOAOJBHOM OCH HMIMHApPA B
npenenax 0,05 rpagyca unu menee. Kopmyc MokeT Taroke IpEICTaBIATh coOOH
KOHCTPYKIMIO SYEMCTOr0 THUIA AN pa3sMEUICHUS B HEM HECKOJBKUX POTOPHBIX
Tpy6. Kopmyca u3rorapnuBaioTcs U3 MaTepHalos, koppo3uecToikux k UFs, umn
3aIUIIAI0TCI MOKPBITUEM U3 TaKUX MaTepUasoB.

f)  JloBymkwu:

CroenuanbHO NpelHAa3HAYEHHBIE WMIM [OATOTOBICHHBIE TPYOKH BHYTPEHHHUM
nuamerpoM Ao 12 mm (0,5 grofima) ans ussneuenus rasza UFq u3 potopHOH TpyOB!I
o Merony Tpyoku ITuto (T.e. ¢ oTBepCTHEM, HallpaBIEHHEIM Ha KPYrOBOM IIOTOK
raza B pOTOpHOH TpyOe, K HpuUMepy, MOCPEACTBOM H3rMba KOHHA pagHanbHO
pacmoiokeHHOH TpyOKU), KOTOpBIE MOKHO IIPUKPENHUTE K HEHTPaNbHOHN cHCTEME
M3BJIeYEHUA raza. TpyOKU HM3TOTOBIEHBI M3 MaTepUalOB, KOPPO3UECTOMKUX K
UFs, nnu 3amumaioTcs MOKphITUEM U3 TaKHMX MaTepHaloB.

CuenuanbHo NpeqHa3HAYeHHLIE HJIM IOATOTOBJEHHbLIE BCHOMOraTelbHbIe
CHCTeMBI, O0GOpyIOBAHME M KOMIIOHEHTHI /I MCIOXbL30BAHHSA Ha
razouenTpudyKHOH yCTaHOBKE IO 000TalleHHI0

BBOJHOE 3AMEYAHUE

BcnomorarensHele cucTeMbl, 000pynoBaHUE U KOMIIOHEHTHI ra30neHTpHpyKHOH
YCTAHOBKM II0 OOOTamIeHHI0 TNPEJCTaBIAIOT COOOH CHCTEMB! YCTaHOBKH,
HeoOxonuMele aAng nogadu UFg B ueHTpUdyry, A CBA3H OTACIBHBIX HEHTPUDYT
Mexay coboil ¢ uenpio 06pa3oBaHUs KackaloB (MM CTYIIEHEH), 4TOOB! 1OCTUYD
Oonee BbICOKOTO oOforameHus U H3Bineub '"mponykT" u "xBocthl" UFg u3
HeHTpudyr, a Takke 000pyA0oBaHHE, HEOOXOAUMOE Ul NIPUBEINECHUS B NEHCTBUE
UEeHTpUGYT UK A YIPaBICHUS YCTAaHOBKOM.

O6ryHo UFg¢ wucnapsercs U3 TBEPABIX BEUIECTB, HOMEUICHHBIX BHYTPH
IIOJOrPEBAEMBIX aBTOKJIABOB, M IIOJAETCA B razo00pa3Hol ¢popMe k ueHTpudyram
gyepe3 CHCTEMY KOJUIEKTOPHBIX TpyOompoBonoB Kackaaa. "IIponyxr" u "XxBocThl"
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5.2.1.

5.2.2.

5.2.3.

UF¢, mocrymatoume M3 IeHTpUGYr B BHAE Ta3000pa3HBIX TIOTOKOB, TakXKe
MPOXOOAT Yepe3 CHCTEMY KOJNIEKTOPHBIX TPYOOIPOBOJOB Kackaga K XOJIOIHBIM
nosymkaM (paboTaroliuM Tpu Temmeparype okono 203 K (-70°C)), rae omm
KOHJIEHCHPYIOTCS M 3aTEM IIOMEUIal0TCd B COOTBETCTBYIOUIME KOHTEHHEPHI I
TPAHCIIOPTHPOBKH MJIM XpaHeHUs. Tak Kak yCTaHOBKa IO OOOTaIlleHHIO COCTOUT
U3 MHOIMX ThICAY ILeHTpu(dyr, COOpaHHBIX B KacKaabl, CO3JaIOTCA
MHOTOKHJIOMETPOBLIE KOJUIEKTOPHBIE TPYOOIPOBOABI KACKaJOB C THICSYAMHM
CBAapHBIX IIBOB, NIPUYEM CXEMa OCHOBHOHM YacTH HX COEJHHEHHiI MHOTOKPAaTHO
TIOBTOPSAETCS. O6opynoBaHHe, KOMIIOHEHTHl ¥ CHCTEMHI TPYOOIpPOBOOB
H3TOTOBIIIOTCA C COOJIIONEHHEM BBICOKHX TpeOOBaHUH K BaKyyM-TUIOTHOCTH H
guCcTOTE 00paboTKH.

Cucrempl noaaun/cucremMnl 0TBoAa 'mpoaykra" n "xsocros"

CrienganbsHO InpeaHasHay€HHBIC HJIH  [OATOTOBJICHHBIE TCXHOJOTHYECKHE
CHUCTEMBI, BKIHOYAIOIUE:

MUTAOMKE aBTOKJIABBI (WM CTaHIMHU), UCTONb3yeMble g nonaun UFg B
Kackazap! HeHTpu¢yr npu naeneruu no 100 xIla (15 ¢yHT/KB. AOHM) U TIpH
CKOpocTH 1 kr/4 unu Goinee;

JecyonuMaTops! (MU XOJNOIHEIE JIOBYIIKH ), HCIIOJIB3YEMBbIE 1718 BHIBEACHUS
UFs wu3 xackagoB npu paBneHun npo 3 klla (0,5 pyBT/KB.A50HM).
Jecy6numaTops! criocoOHE! oxiaxaarbes 10 203 K (-70°C) u HarpesaTshes
1o 343 K (70°C);

CTaHIMH "TIpoaykTa" U "XBOCTOB", HCIOJIb3yeMble [Is nepemenienus UFg B
KOHTEHHEPHI.

DTa yCTaHOBKA, 000PYIOBaHHE U TPYOONPOBOIB! ITOJHOCTHIO U3rOTABIMBAKOTCA
u3 croiikux K UF¢ MaTepuanoB WM 3alUIAIOTCA IMOKPHITHEM M3 HHUX (CM.
IMMOSACHUTEJIBHOE 3AMEYAHUME k nmanmomy pasneny) ¢ coOmroneHHeM

BBICOKHMX TpeOOBaHH# K BaKyyM-IUIOTHOCTH M YHCTOTE 00paboTKy.
MainraHHbIe CUCTeMbI KOJLIEKTOPHBIX TPY60npoBoaoB

CroenpanbHo MpeaHa3HaueHHBIE WM [TOATOTOBJIEHHBIE CUCTEMBI TPYOOIIPOBOIOB
U KOJNEKTOpoB A yaepxauus UFg BHyTpH HeHTpudyKHBIX KackaloB. JTa CeTh
TpyOONIpOBOJOB  OOBIYHO IIpeACTaBiIseT coboi cucreMy ¢ "TpodHBIM"
KOJUIEKTOPOM, M KaxJIas IEeHTpu(yra CoedMHEeHa C KaXIbIM H3 KOJJIEKTOPOB.
CnenoBaTenpHO, CXE€Ma OCHOBHOM 4YacTH MX COENUHEHHS MHOTOKPAaTHO
noBTopsercs. OHa IOJHOCTHIO H3roTaBIuBaeTCsa U3 cToikux k UF¢ MaTepuanos
(cm.  TIOSICHUTEJIBHOE 3AMEYAHHWE k wacrosmiemy pasgeny) ¢
COOJIIO/IEHHEM BBICOKHUX TPEOOBAaHUH K BaKyyM-TUIOTHOCTH U YHCTOTE 00paboTKA.

Macc-cHeKTpOMeTpbl/HcTOYHHKH HOHOB 1J1si UK

CoeuyanpHO TNpeAHa3HAyeHHbIE MM IOATOTOBJIICHHLIE MArHUTHBIE HIIH
KBaJpYIIONIbHBIE MacC-CIIEKTPOMETPHL, CIIOCOOHBIE NPOM3BOAMTH IPAMON OTGOp
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5.2.4.

5.3.

npo6 roaaBaemoii Macchl, "poaykTa" WK "XBOCTOB" U3 razoBbIX noTokoB UF¢ 1
obnagaronye MOJMHEIM HAOOpOM CIEAYIOUIHX XapaKTEpHUCTHK:

1.  VYnensHas paspemaromias CiocoOHOCTB 10 Macce cBhlie 320;

2. Cozxep;xaT HCTOYHHKH HOHOB, HM3IrOTOBJICHHBIC H3 HHXpOMa HIH MOHEIA
WM 3aIMUIICHHEBIC IIOKPBITUEM U3 HUX, HIIH HUKEIHUPOBAHHEBIC,

3.  CogpepxaT HOHU3ALHUOHHBIE UCTOYHHUKU C OOMOapIMpPOBKOH 3JIEKTPOHAMH;
4.  Cognepxat KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJI H30TOMHOIO aHaJIH34.
Ipeo6pa3zoBaTenu 4acToThI

IIpeobpazoBarenu 9acToTh! (TaKKe U3BECTHBIE KaK KOHBEPTOPH! HIIM HHBEPTOPHI),
CHEeHUaNbHO IIpeHa3HaYCHHbIE UM IOATOTOBIECHHBIE 1A NHUTAaHHA CTaTOPOB
JBUTATeNeH, ONpENeIeHHbIX B NOANyHKTe 5.1.2. d), unu yacTH, KOMIOHEHTHl M
noacOopKu Takux npeoOpaszoBareneit 4acTOThl, 06MafarolIye MOJHEIM HaGopoM
CIEAYIOIIMX XapaKTEPHCTHK:

1. MHuoroda3zHbiit BeIX0Z B Juanaszone ot 600 qo 2000 I'y;

2.  Brlcokas cTabunpHOCTh (o cTabunu3zanue yactoTh nyyiie 0,1%);
3. Huskue HenuHelHbIE HCKAXEHUA (MeHee 2%);

4.  Koadduruent nonesnoro aeiictsus carime 80%.
NOACHUTEJIBHOE 3AMEYAHUE

Iepeuncnennoe Bhiile 000PYIOBaHUE BCTYIIAET B HENOCPEACTBEHHBIH KOHTAKT C
TexHonmorudeckuM rtazoM UFg¢ wunum HemocpenCTBEHHO yupasnseT paboToit
HNEHTPUGYT ¥ NPOXOKIEHHEM T'a3a OT HEHTPU(YTH K HEeHTpHU(YTe U U3 Kackaja B
Kackaj.

Kopposuecroiikue x UFg¢ Martepuansl BKIIOHAIOT HEPXKABEIOIIYIO CTajb,
JIOMHUHHH, anlOMHHHEBHIE CIUIaBBl, HUKENb MU CIUIaBBI, cojepkamue 60% u
fonee HUKENA.

CrnenMaJbHO NpeAHa3HAYeHHbIE WM TOATOTOBJEHHbIE cOOpKM M
KOMITOHEHTHI TSl MCI0J1b30BaHUA NPH razonndPpy3HoHHOM 0GoralieHnu

BBOJHOE 3AMEYAHHE

IIpu rasonaucpdy3nOHHOM METOAE pa3JeNcHUs U30TONOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOH cOopxoit ABIIAETCA cHernuanbHBIH IIOPUCTHIN
razoau(dy3HoHHbIH Oapbep, TEMNIOOOMEHHUK IS OXJAXKACHHA Taza (KOTOPBIH
HarpeBaceTCsA B IpolLecce CXaTud), YINIOTHUTENbHBIE KIANaHbl U PETYIHPYIOIIHE
KJanaHel, a Takke TPpyOONpOBOMILL. [lockonexy B raszonuddyznonHOH
TEXHOJIOTMH Hcnonb3yerca mectTudTopucteii ypan (UFg), Bce obopynosauue,
TpyOOIIPOBOJBI M MOBEPXHOCTH U3MEPHTENBHBIX MPUOOPOB (KOTOPHIE BCTYIAIOT B
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

KOHTAaKT C TIa30oM) AOJDKHBl H3rOTABIMBATBCS W3 MaTepHanoOB, COXPaHAIOMIMX
cTabunpHOCTE npu KoHTakTe ¢ UFg. Tazopuddysuonnas ycraHnoBka COCTOUT H3
psina Takux cOOpOK, TAaK YTO HX KOJHMYECTBO MOXET OBITH BaXXHBIM ITOKa3aTesleM
KOHEUYHOT'0 NpeJHa3HadeHUsI.

I'azoaudgdy3noHHbIe Gapbepbl

a) CroeumanbHO npeIHa3HaueHHBlE MM IOATOTOBIICHHBIE TOHKUE, TIOPHUCTHIE
bunsTpH ¢ pazmepom nop 100-1000 A (anrctpem), TommmHOIM 5 MM (0,2 mroiima)
WM MEHbIUE, a Uit TpyOuaThix GopMm nuamerpoM 25 MM (1 mroiiM) unm MeHslIe,
H3TOTOBJIEHHBIE M3 METAUIMYECKHX, MOJNMMEPHBIX MIH KepaMH4YeCKHX
MaTepHanoB, KopposuecToikux x UFs, 1

b) cHeuHaIbHO TOATOTOBJIEHHBIE  COECAWHEHUS WM  IOPOMIKH IS
U3TOTOBJICHUS TaKUX (QUIBTPOB. TakWe COEOWHEHUS M IOPOWIKH BKIIOYAIOT
HUKENb WIH CIUIaBhbl, comepxamue 60% wmim Oosnee HUKENd, OKCUI aTiOMHHHS
unu crorikue Kk UFg MONHOCTEIO (TOPUPOBAHHEBIE YIJIEBOJOPOIHBIE MOJTUMEPHI C
guctoTod 99,9% wuau Oonee, pasMepoM dYacTuu MeHee 10 MKM M BBICOKOH
OJIHOPOJHOCTBIO YaCTHII 110 KPYIHOCTH, KOTOPHIE CIIEUAIBHO IMOATOTOBIIEHBI JJI5
U3rOTOBJICHUS Ta30 1P Py3HOHHBIX OAPLEPOB.

Kameps! nuddysopos

CrneunanbHO  NpeiHa3HaYeHHbIE  WIM  IOATOTOBJIEHHBIE  TEPMETHYHBIE
LUMIHHIpHYecKHe cocyabl puamerpoM Oonee 300 MM (12 mro#MOB) U JUIMHOM
6omnee 900 MM (35 mr0MOB), HIIH NPAMOYTONBbHBIE COCY/Ibl CPABHUMBIX Pa3MepOB,
HUMEIOIINE OAWH BIYCKHOH M JBa BBITYCKHBIX NAaTpyOKa, AMaMeTp KaXJOro H3
KOTOpBIX Oosee 50 MM (2 mroiiMa), /Ui MOMEMIEHHS B HUX razofu®@y3HOHHBIX
OappepoB, M3TOTOBJICHHBIE M3 CcTOiikuX k UF¢ MaTepnanoB MM 3allMIEHHbIE
MOKPHITHEM U3 HUX, U IIpEeIHA3HAUEHHBIE ISl YCTAHOBKU B TOPU3OHTANBHOM MU
BEPTUKAIBHOM ITOJIOKEHHUH.

Komnpeccopb! u rasonysku

CrneunanbHO TpenHa3HauYeHHblE WM NOATOTOBIIEHHBIE OCEBBIE, LIEHTPOOEKHBIE
WM 00beMHBIE KOMITPECCOPEI, HIH Ta300YBKU C IPOU3BOAUTEILHOCTHIO Ha BCOCE
1 M°/Mun unu 6onee UFg U ¢ DaBieHHEM Ha BBHIXOAE 1O HECKONBKHX coTeH Klla
(100 dbyuT/KB. O10iM), IpeIHa3HAYEHHbIE AJ JONTOBPEMEHHOHN JKCIUTyaTaldd B
cpene UFg ¢ amexTpoaBUraTeneM COOTBETCTBYIOINEH MOIIHOCTH WM Oe3 Hero, a
TaK)Ke OTAeNIbHbIE COOPKH TAKUX KOMIIPECCOPOB M Ta30yBOK. DTH KOMIIPECCOPHI
U Ta300yBKH MMEIOT Ilepenal AaBieHus oT 2:1 no 6:1 ¥ M3roTaBIuBaroTCi U3
croiikux k UF¢ MaTepuanoB 1M NOKPHIBAIOTCS UMH.

YnnoTHeHUs BpamalomMxcs BajaoB

CrieunanbHO TpeaHa3HauYeHHBIE WM IOJrOTOBJICHHBIE BaKyyMHBIE YILUIOTHEHHS,
YCTaHOBJICHHBIE Ha CTOPOHE IIOJayl M Ha CTOPOHE BBIXOJa [l YIUIOTHEHUS Balia,
COETUHSIOIIETO POTOP KOMIIPECCOPA UK TA30/IYBKW C IPUBOIHEIM JIBUTATENEM, C
TeM YTOOBl 00ecneunTh HAASKHYI0 TIEpMETU3alMIo, MNPENOTBPAILAIOLIYIO
HaTeKaHHME BO3[yxXa BO BHYTPEHHIOI0 KaMmepy KOMIIPpECCOPAa MM Ta30dyBKH,
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5.3.5.

5.4.

xoropas HanonHeHa UFg. Takue ynnoTHEHHS OOBIYHO NpPOEKTUPYIOTCS Ha
3 .
CKOPOCTb HaTekaHus GydepHoro raza Menee 1000 cv’/Mu (60 mroim’/MuH).

TennoooMeHHAKHU 14 oxiaaxaeHua UFg

CrnenHajbHO IpeNHa3HAYCHHBIE WIM IOATOTOBJIEHHBIE TEIUIOOOMEHHHKH,
n3rotoBieHHsle u3 cToiikux k UFg MaTepHasoB WIM INOKPHITBIE HMH (32
HCKJIIOYEeHHEM HEpIKaBelolled CTall), WIH MENbI0, HITH JIFOOBIM COYeTaHHEeM 3THX
METaJIOB M pacCUUTaHHbIE Ha CKOPOCTh M3MEHEHHUS JaBJICHUS, OIPEIeNIIOnIero
yreuky, MeHee 10Ila (0,0015 ¢pyHT/KB. AroiiM) B yac Ipu Iepenaje IaBIeHHS
100 xIIa (15 pyHaT/KB. OIOHM).

CrnenuajbHO DpelHAa3sHAYeHHbIe MIH IOATOTOBJIEHHBIE BCIIOMOIaTeIbHbIE
CHCTeMbl, o0opydoBaHHe M KOMIIOHEHTHI [UIA HCHOJBL30BAaHHS NPH
razonu¢¢y3suoHHOM 060raleHUH

BBOJHOE 3AMEYAHHE

BcmoMmorarenbHble  CHCTEMBI,  00OpymOBaHHE M KOMIIOHEHTHI  JJIA
razou¢y3MoOHHBIX YCTAaHOBOK II0 0OOTaIIEHHIO NPEICTABNISIOT COO0H CHCTEMBI
ycTaHOBKH, HeoOxomumble nisg nogauud UFg B razonuddy3nonnyio cOOpKy, st
CBSI3M OT/IENIbHBIX cOOpOK Mex Iy co00# 1 00pa3oBaHMs KAaCKaloB (MJIH CTYIICHEH)
C LEJNIBbIO MOCTENEHHOTO JOCTHXKEHHS OoJiee BEICOKOT0 000TaleH!s M U3BIIeUEeHUS]
"mponykta" u "xBocroB" UF¢ u3 1nud@y3noHHBIX KacKaIoB. BBuny
BBICOKOMHEPIIMOHHBIX ~ XapaKTEpUCTHK OUG(Y3HOHHBIX KackaloB Joboe
npepeiBaHHE HMX paboThl, OCOOEHHO HX OCTaHOBKA, HPUBOAAT K CEPhE3HBIM
nocnencreusaM. CrefoBareiabHO, Ha Ta30dud@y3UOHHONW YCTaHOBKE BaXKHOE
3HayeHHe HMEIOT CTPOroe M IIOCTOSIHHOE IOAJep)KaHHe BaKyyMa BO BceX
TEXHOJIOTHYECKHX CHUCTEMaxX, aBTOMaTHyeckas 3allluTa OT aBapuil U TOYHOE
aBTOMAaTHYECKOE peryJHpOBaHHE IIOTOKa rasa. Bce 310 mnpuBOOMT K
HEOOXOJIMMOCTH OCHANIeHHs YCTAaHOBKH OOJBLINM KOJHYECTBOM CIIEIMaNbHBIX
H3MEPHUTENBHBIX, PETYIUPYIOMINX M YIPABJISIOMUX CHCTEM.

O6sruHo UFg ucnapsiercs U3 HUJIHHAPOB, IOMEIIEHHBIX BHYTPH aBTOKJIABOB, M
nojaercs B ra3oo0pazHoil ¢opMe K BXONHBIM TOYKaM 4epe3 CHCTEMY
KOJUIEKTOPHBIX TPyOOHPOBOJOB Kackaza. "Ipoaykt” u "xBocTH" UFg,
IOCTYIAOUMe U3 BHIXOOHBIX TOYEK B BHJAE Ira3000pa3HBIX ITOTOKOB, IPOXOIST
gyepe3 CHCTEMY KOJUIEKTOPHBIX TPYOONpOBONOB Kackala JHOO K XOJNOIHBIM
JOBYIIKaM, MO0 K KOMIIPECCOPHBIM CTaHIUAM, rae razoobpasusiii norok UFs
CKMXKaeTci M 3aTeM IIOMEMIaeTCS B COOTBETCTBYIONIHME KOHTEHHEphl i
TPaHCIIOPTHPOBKHU WM xpaHeHusA. Ilockonbpky razoand@ys3nonHas ycTraHOBKa IO
0o0OTaleHHI0 HMeeT OOoJNBLIOE KONMHYECTBO TIa30Jud@dy3HOHHBIX COOpOK,
cOOpaHHBIX B KacKaJhl, CO3HAal0TCI MHOTOKHWIOMETPOBBIE KOJUICKTOPHbBIE
TpyOOIIPOBOAB! KAaCKaJOB C THICAYAMH CBAPHBIX LIBOB, IIPUYEM CXEMa OCHOBHOM
9JacTH MX COeIMHEHUN MHOTOKpaTHO nosropsercs. Ob6opynoBaHHe, KOMIIOHEHTH
W CHCTEMBI TPYOOHPOBOJIOB H3TOTOBISIFOTCA C COOJNIIOJIEHHEM BBICOKHX
TpeOOBaHMH K BaKyyM-IUIOTHOCTH M YHUCTOTE OOpabOTKH.
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5.4.1.

5.4.2.

5.4.3.

5.44.

5.4.5.

Cucrembl nogaun/cucTeMbl 0TBOAA "'mpoaykra" u "xBocToB"

ChnemuanpHo npeaHasHAYeHHBIE WIH NOATOTOBIIEHHBLIE TEXHOJIOTHUECKHE
CHCTEMBI, cnocobHbie paGoTats nipu jAaBieHuu 300 Ila (45 ¢pyHT1/KB. ArOMM) HIH
MeHee, BKIIIo4asi:

NUTAIONIHE aBTOKJIABHI (MJIM CHUCTEMBI), HCTIONB3yeMble s nogaun UFg B
razonu¢ Qy3uoHHBIE KACKaAbL;

JEecyOIUMaTOpPE! (UK XOJIOAHEIE JOBYNIKY), UCIIONIB3YEMEIE JJIS BEIBEACHHUS
UF¢ u3 razonn¢¢y3uoHHBIX KaCKaioB;

craHnuu oxkeHus, rae UFg B rasoobpasHoil (opMe H3 Kackajaa
CXKHMAETCH U OXJIAKIAETCS A0 KUIKOTO COCTOSIHUS;

CTaHIMU "OpoAykTa" UM "XBOCTOB", HCIOJIb3yEeMBIE NJIA NepeMELUeHHS
UF¢ B KOHTEHHEpEI.

CucTeMbl KOJIJIEKTOPHBIX TPYOONpPOBOI0B

CrnenuansHo IIpeHa3HAYEHHBIE WM IOJATOTOBJIEHHBIE CHCTEMB! TPYOOIPOBOAOB
U CHCTEMBI KOJUIEKTOpOB I ynepxkanus UFg BHyTpu razonu¢¢y3sHOHHEBIX
KackaJoB. JTa CETh TPyOOUPOBOAOB OOBIYHO NIPEACTaBIsAET COOOH CHUCTEMY C
"NMBOMHBIM" KOJUIEKTOPOM, TlE KaxJas s4elka COeNHHEHAa ¢ KaKIbIM W3
KOJUIEKTOPOB.

BakyymHbIe CHCTEMbI

a) CneuuanpHO NpeNHa3HayeHHble HWJIH  IOATOTOBIEHHBIE  KPYIIHBIE
BaKyyMHBle€ MaruCTPajiy, BaKyyMHBIE KOJUIEKTOpPHI M BaKyyMHBIE HacOCHI
IPOH3BOAMTENBHOCTHIO 5 M /MuH (175 dyr/MuH) 1iH Gonee.

b) BakyymHBIE HacOChl, CIEIUANBHO NpeAHa3HA4YEHHBIE It pabOThl B
conepxanieit UFg aTMochepe U U3rOTOBICHHBIE U3 ANIOMHHUS, HUKENS HIH
CILJIABOB, cojepxamux Oonee 60% HUKeNs WIM NOKPBHITHIE HMH. JTH HacOCHI
MOTyT ©OBITh WJH pPOTAlHOHHBIMHM, WM TOPLIHEBHIMH, MOTYT HUMETh
BBITECHSIOIIME ¥ (TOPUCTOYTIIEpOJHBEIE YIUIOTHEHMS, a TaKXe B HHX MOTYT
NPUCYTCTBOBAThH CHENHANBHBIE paboyHe XKHUIKOCTH.

CrnenuajbHble CTONMOPHLIE H PEryJIHPYIOIIHE KIAallaHbl

CneunansHO  IOpeJHa3HAYeHHBIE MJIM  IIOATOTOBICHHBIE  PYYHHE  HIH
aBTOMATHYECKHE CTONOPHBIE M DPETYIHMPYIOWUHE KNallaHbl CHIL(OHHOTO THIIA,
U3TOTORJIEHHBIE U3 cToikux k UF¢ marepuanos, nuamerpoM oT 40 no 1500 MM
(ot 1,5 nmo 59 mio#iMOB) AJiE YCTAaHOBKH B OCHOBHBIX H BCIIOMOTATEJIBHBIX
cucrteMax ra3oauddy3MoHHbIX YCTAHOBOK 10 00OTalCHUIO.

Macc-cnnexkTpoMeTpbl/ucTouHuKH HOHOB A1s UK

CrenuanbHO mpegHa3HAaYeHHbIE WM DOATOTOBJICHHBIE MAarHHTHBIE WM
KBaJPYTOJIbHEIE MacC-CIIEKTPOMETPEI, CHOCOOHbIE TPOM3BOJANTE NPsAMO OTOOp
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5.5.

npo6 nomaBaeMoi Maccel, "IPOAYKTa" MM "XBOCTOB" U3 ra3oBbIxX moTokoB UFg u
obnanaroiye NOJIHBIM HA0OPOM CIIEAYIOIUX XapaKTEPUCTHUK:

1. VYnenpHasg paspemiaroinas crnocoOHOCTE IO Macce cBbiie 320;

2. Conepxca’r UCTOYHHUKH HOHOB, H3TOTOBJIICHHBIC W3 HHXpOMa HIH MOHCIA
WY 3aIUINEHHBIC TOKPBITUEM U3 HUX, I HUKCIIUPOBAHHEBIE,

3.  CognepxaT MOHH3aIMOHHBIE HCTOYHUKHU ¢ OOMOApIUPOBKOM DIIEKTPOHAMH;

4.  CopepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JUIL U30TONHOTO aHATH3a.
MNOACHUTEJIBHOE 3AMEYAHUE

[TepeuncnenHoe Bolnie 000pyAOBaHHE BCTyHAaeT B HENOCPEACTBEHHBI KOHTAKT C
texHonorudeckum razoM UFg, nm00 HemocpeACTBEHHO peryiaupyeT IIOTOK B
mpenenax Kackaza. Bce NOBepXHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C
TEXHOJOTMYECKUM Ta3oM, IIEIUKOM MU3roraBauBaroTcs H3 cToMkux K UFg
MAaTepUalloB WIHM IMOKpPHIBAIOTCA UMH. [l Lenel pa3aenoB, OTHOCSIIUXCHA K
razonud¢y3MOHHEIM yCTpoiicTBaM, Matepuansl, koppo3uecroiikue k UFg,
BKJIIOYAlOT HEPXKABEIOLIYIO CTalb, alOMUHUI, anlOMHMHHUEBBIE CIUIaBBl, OKCH]
aJIFOMHHUS, HHKEIb MM CIUIaBbI, copepxkainue 60% unu Goiee HUKeENd, a TaKke
croiikue K UFs nonHOCThIO GTOpUPOBAHHBIE YTIIEBOJOPOIHBIE IIOJTUMEPHI.

CnenuaabHo IpeaHasHAYCHHLbIE I HoAroToBJIE¢HHLIC CHCTEMDBI,
oﬁopynonaﬂue H KOMIIOHECHTBbI AJid HCHOJb30OBAHHA Ha YCTAaHOBKaX
APOINHAMHUYECKOIO oforameHus

BBOJIHOE 3AMEYAHUE

B nponeccax aspoauHamuueckoro otorameHus cMecs raszoodpasHoro UFg u
JeTKoro rasa (BOZOpPOX WM TENWH) CXKHUMAETCAd M 3aTeM IIPOITYyCKAcTCs depes
pasgensArollue 3JEMEHTBI, B KOTOPBIX H30TOIHOE pa3/ieIEHUE 3aBEeplIacTCs
[IOCPEACTBOM NONy4YeHHUsS OONBHMIMX NEHTPOOEXKHBIX CHJI [0 TeOMETPHH
KPUBOJIMHEHHOM CTEHKH. VYCHEmHO pa3padoTaHBl /Ba IIpoliecca 3TOTO THUIA:
IPOIECC COINIOBOTO pa3ZielieHUs U IpollecCc BuUXpeBoit TpyOku. [na oboux
IOPOILECCOB OCHOBHBIMM KOMIIOHEHTaMHM KackaJa pasAeleHHs SABISAI0TCA
IUIMHIpUYECKHE  KOpHyca, B  KOTOPBIX  Da3sMEIIEHB  CIELHalbHEIE
pasnenuTenpHBle  3JIEMEHTHl  (COIUla MM BUXpeBble TpyOKH), Ta30BHIE
KOMIIPECCOPHl ¥ TEIUIOOOMEHHMKH UIS yIOaneHus oOpasyromierocs NpH CKaTUU
Ttemna. Jind a’spoguHaMMYECKMX YCTaHOBOK TpeOyeTcs Ienblif psi Takux
KacKaJoB, TaK 4YTO HX KOJHUYECTBO MOKET CIYXUTh BaXHBIM yKa3zaTeleM
KOHEYHOro MCIoub30BaHuiA.  Ilockonpky B a’pOAMHAMHMYECKOM IIpoliecce
ucnonssyercs UFg, moBepxHOCTH Bcero o0OpyINOBaHHUSA, TpyOOIPOBOILOB U
H3MEPHUTEIBHEIX NPUOOPOB (KOTOPHIE BCTYNAarOT B KOHTAKT C Ta30M) JOJKHEI

HU3TOTaBJIHBATECS M3 MATEPHAIOB, COXPAHSIOIIMX YCTOMYHBOCTE IIPH KOHTAKTE C
UFs.
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5.5.1.

5.5.2.

5.5.3.

MMOSACHUTEJIBHOE 3AMEUYAHUWE

IlepeuncneHHple B HACTOsIEM  pasdelie  JJIEMEHThl  BCTYHAlOT B
HENOCPEACTBEHHBIM KOHTAaKT ¢ TeXHoJormuyeckum raszoM UFg nmbo
HENOCPEACTBEHHO PEryIMpYIOT MOTOK B Ipefenax kKackaza. Bce moBepxHoctH,
KOTOpPBIE BCTYIAKOT B KOHTAKT C TEXHOJIOTMYECKHM TIa30M, IEJIMKOM
M3TOTaBIUBAIOTCA U3 CTOMKUX K UFg MaTepuanos, UIX 3alMIEHB] TOKPHITUEM H3
TakuX MaTepHaloB. Ansa uenedt pasnmena, OTHOCAIIETOCS K 3JIEeMEHTaM
a’poIMHaMHYecKoro oboramenus, xopposuectorkne k UFs warepuansr,
BKJIIOUAKOT MeEb, HEP)KABEIOUIYIO CTalb, AIOMHUHHUHN, allOMUHUEBBIEC CIUIABEL,
HUKeNb WU CIUIaBbl, cojepxainue 60% wunu Oollee HUKEN, a TAKXKE CTOMKHE K
UF¢ m0nMHOCTEI0 QTOPUPOBAHHBIE YTNEBONOPOJHEIE IIOJIUMEPHI.

PazpneanrelpHbIe cOMIA

CnenuansHO NpeAdHa3HaYeHHbIE UK MOATOTOBIEHHbIE pa3leNuTeIbHbIE COMIa H
ux cbopku. PazgenuTensHele colula COCTOST U3 IIEAEBHUAHBIX HM30THYTHIX
KaHaJIoB ¢ paguycoM m3ruba MeHee 1 MM (oObluno ot 0,1 mo 0,05 mm),
koppo3uecToikux k UFs, 1 UMEOMMIX BHYTPEHHIOK PEXYIYIO KPOMKY, KOTOPast
pa3neisaeT NpoTeKaloIui Yepe3 CoIuIo ra3 Ha ABE Qpaklyy.

Buxpessblie TPyOKH

CrnennanbHO NpeJHa3HAYEHHbIE WJIHM [OATOTOBJICHHBIE BHUXpEBblE TPYOKH M HX
cbopku. BmuxpeBble TpyOKM HMEIOT IIIMHIPHUYECKYIO WIM KOHYCOOOPa3HYyIo
(hopMy, HU3TrOTOBIIEHH U3 KOppo3uecToNkux Kk UFs MaTepualoB UIH 3alIMIIECHBI
HOKPBITUEM H3 TAaKMX MaTepHaloB M HMMeroT auameTrp oT 0,5 cM 10 4 cM mpH
OTHOIIEHUM MJIMHBL K AuaMmerpy 20:1 mmu MeHee, a Takxe OIHO MM Oonbliee
YHCJIO TAHTEHLMAIBHBIX BXOJHBIX OTBepCcTHH. TpyOku MOIyT OBITH OCHAILEHBI
OTBOJIAMH COILI0BOTO THIIAa HA OJIHOM MIIK Ha 000HMX KOHIIAX.

INOACHUTEJILHOE 3AMEYAHUE

IluraTensHBIl ra3 MOCTymaeT B BHUXPEBYX TPYOKYy HO KacaTelnbHOH ¢ OQHOIO
KOHIIa MJIM 4Yepe3 3aKpYYMBAIOWIHE JIOMATKH MM 4Yepe3 MHOTOYHCIEHHEIE
TaHI'€HLHAIEHBIE BXOIHBIE OTBEPCTHS BJIOJb TPYOKH.

Kommnpeccoph! U razogysku

CreunansHO IPEJHA3HAYECHHBIE MM I[TOATOTOBJICHHBIE OCEBBIE, LIEHTPUQYKHBIE
Ui OOBEMHBIE  KOMIIPECCOpBl MJIM  Ta30dyBKHM, H3TOTOBJICHHBIE U3
KopposuecTorkux k UFs Marepnanos, wiu 3allMINEHHBIE MOKPBHITUEM H3 TaKUX
MAaTEepHAIOB, POH3BOIMTENLHOCTHIO Ha BXoAe 2 M°/MuH min Gonee cmect UFg u
HECYILETO rasa (BOJOPOJI MU Telui).

MMOACHHUTEJIIBHOE 3AMEUYAHHE

Taxue KOMIIpecCcophl U ra30yBKH OOBIYHO MMEIOT Hepernan AaBiaenus ot 1,2:1 1o
6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

VYnjorHenns Bpaljaliuxcya BajioB

CrnenuanbHO  NIpegHa3sHAUYeHHbIE WM TOATOTOBJIEHHBIE  YIJIOTHEHUS
BpAIIAIOIIUXCS BaJOB, YCTAHOBJIEHHBIE Ha CTOPOHE NOJa4y M Ha CTOPOHE BBIXOZA
JUIS YIIJIOTHEHUS Bajla, COETHHSIONIETO pOTOP KOMIIPECCOPa MIIM POTOP ra301yBKH
C NIPUBOJHBIM JBUTATENIEM, C TEM YTOOBI 0OECIIEUUTh HANEKHYIO TePMETH3ALHKIO,
MPENOTBPAIIAIONIYIO BEIXO]] TEXHOJOIHYECKOTrO ra3a HiIH HaTeKaHHe BO3/yXa WIH
YIJIOTHAIOIIETO ra3a BO BHYTPEHHIOI KaMmepy KOMIIpeccopa MIIH Ta30[dyBKH,
KoTOpas 3anonHeHa cmecsro UFg 1 Hecymero rasa.

Tenji0060MeHHUKY 115 OXJIAKACHHSA ra3a

CoenmuanbHO IpeJHAa3HAYEHHbIE WIH IOJTOTOBJCHHBIE TEIIOOOMEHHUKHY,
W3rOTOBJICHHBIE W3 Kopposuectoiikux k UFg MaTepuagoB WM 3alIMIIECHHBIE
IIOKPBITHEM U3 TaKUX MaTEpHaJIOB.

Koxyxu pazgensioimux 3JieMeHTOB

CnenyansHo NpCAHA3HAYCHHBIC WA IIOJATOTOBJIICHHBIE KOXYXH pPasgClIfrolluX
JJICMCHTOB, H3IOTOBJICHHBIE H3 KOpp03HeCTOfIKHX K UFG Mar€pHajioOB HJIHA
3AIMHMICHHBIX TMOKPBITHEM M3 TaKHX MaTCpHajIOB, 14 IIOMCIICHHA B HHX
BHXPEBBIX Tp}’60K HJIA pa3a€IIUTCIIBHBIX COTIEI.

INOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT INpPEJNCTaBIATh COOOW IUIMHAPUYECKHE KaMEphl AHaMETPOM
6onee 300 MM n anuHOM Gonee 900 MM UK NPSMOYTOIBHBIE KAMEPHI CPaBHHUMBIX
pa3MepoB U MOTYT OBITh IpeHa3HAYEHb! AJIs YCTaHOBKHM B TOPH3OHTAIBHOM HIIM
BEPTUKAJIBEHOM I10JIOKEHHH.

Cucrembl IoJayd/cucTeMbl 0TBOA2 "'MpoaykTa" M "xBocTOB"

CnenunansHo INpeqHa3HAYCHHBIE WIM IOATOTOBIEHHBIE TEXHOIOIMYECKHE
CUCTEeMBbl WIH 00Opy/OBaHHE Ui OOOraTUTENbHBEIX YCTaHOBOK, M3TOTOBIICHHBIE
u3 Kopposuectoiikux k UF¢ MaTepnasnioB WM 3aliMIICHHBIX MOKPBHITHEM U3 TAKHUX
MaTEPHAJIOB, BKIIOYAOIIHE:

a) NMTaOLIME aBTOKJABBI, NEYM HIM CHCTEMBI, HUCIIONb3yeMble AL IOJa4H
UF¢ mns nponecca oborameHus;

b)  1ecyOnuMarTophl (WM XONOAHbIE JIOBYIIIKH), HCIIOJIb3YEMEBIE JUIS BHIBEICHNUS
Harperoro UFs w3 mpomecca oboramenus s IOCHEOYIOIIErO
IepEMELLEHHS,;

C) CTaHIINH OTBCPXACHHA UIIH OXHUXKCHUS, HCIIONIB3YCMBIC [1JIs1 BRIBCICHUA UF6
U3 IIporecca o6oramemm NYyTEM CXKaATHA U NIEPCBOAA UF¢ B KHOKYHO HIIHA

TBEpAYyIO Gopmy;

d) craHmuu "mpomykra" miau "XBOCTOB", HCIONb3yeMBle IS IEpeMelleHus
UFs B KOHTeHEpEL
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CuctemMBl K0/171€KTOPHBIX TPYOONPOBOAOB

CrenuanbHO NpenHa3HaYeHHBIE WM IOJATOTOBIEHHBIE CHCTEMBl KOJUIEKTOPHBIX
TpYOONIPOBOIOB, M3rOTOBJIEHHBIE U3 Koppo3uecTodkux Kk UF¢ marepuanoB unu
3allMIICHHBIE [TOKPHITUEM M3 TaKMX MaTepuanoB, nns ynepxanus UFq BHyTpH
a’poAMHAMHUYECKUX KAacKaloB. JTa CETh TPyOOIPOBONOB OOBIYHO NMpEACTaBIAAET
coboii cucteMy ¢ "ABOHHBIM" KOJUIEKTOPOM, T'I€ KaXABIH Kackaj WIH Tpymia
KacKaJIOB COEIMHEHBI C KaXAbIM U3 KOJUIEKTOPOB.

BaKyyMHble CHCTEMbBI H HACOCBI

a) CpoeuuanbHO IpeAdHa3’HaueHHBIE WIM IOATOTOBJIEHHBIE BaKyyMHbIE
CHCTEMBI, IPOU3BOAMTENBHOCTHIO Ha BXOJE 5 M/MUH HIH 60llee, COCTOSIINE U3
BaKyyMHBIX Marucrpanel, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HacoCOB, H
npeqHa3HavYeHHbIE U1 paboThl B cofepaxammx UF¢ ra3oBeIx cpenax.

b)  BakyyMHEIe HacOCHI, CIEHHATILHO MPEAHA3HAUCHHBIE WK MTOATOTOBICHHEIC
s pabotet B cojepkamiux UFg ra3soBeix cpeJax M H3TOTOBIECHHbIE U3
koppo3uectoiikux Kk UF¢ MarepuanoB MM 3aIUUIICHHBIX IOKPBHITHEM H3 TaKHX
MaTepHaJioB. B 5THX HacocaX MOTyT HCIOJIb30BaThCsA (TOPHCTO-YTIEPOIHBIE
YIUIOTHEHHS ¥ CIIEIHATIBHBIE Pab0oUre XXH/IKOCTH.

CrnennaibHbIe CTONOPHEIE U PeryJUpylolue KIianaHbl

ChenuanbHple NpefHAa3HAUYEeHHblE MM  IOJATOTOBJIIEHHBIE pY4YHBIE M
aBTOMAaTHYECKHE CTOIIOPHBIE M PETYIHpYIOUIME KianaHbl CUIbGOHHOIO THIIA,
H3TOTOBJIEHHBEIE M3 KOppo3uecTOoMkux K UFg MaTepuyioB HIM 3allMIIEHHEBIE
IIOKPBITHEM M3 TaKHX MaTepualoB, guamerpoM oT 40 no 1500 MM anst MoHTaxa B
OCHOBHBIX M BCIOMOTAaTENbHHIX CHCTEMaxX YCTaHOBOK a’pOAMHaMHUYECKOTO
oborareHus.

Macc-cnneKTpoMeTpbl/UCTOYHUKH HOHOB 1S Ul

ChnenManpHO TIpelHAa3HA4YECHHBIE MM TNOATOTOBJIEHHBIE MAarHUTHBIE WJIM
KBaJpyroOJbHbIE MacC-CIEKTPOMETPHI, CIIOCOOHBIE IPOU3BOAUTH NpPSMOH OTOOD
npob moxaBaeMoit Macchl, "IpoRyKTa" WiH "XBOCTOB" M3 ra3oBeIX noTokoB UFe u
00J1aatoniue MOJHLIM HabOpOM CIAEAYIOUINX XapaKTePUCTHUK:

1.  VYpenwsHas pa3pemampomas criocobHOCTh 110 Macce cBhlmie 320;

2. ConepxcaT HCTOYHHKH HOHOB, HM3TrOTOBJICHHBIC M3 HHUXpOMa HJIH MOHEIA
HIIN 3alNUINCHHBIC ITIOKPBITHEM U3 HUAX, HIK HUKCIUPOBAHHEIC,

3. CozeprxaT HOHU3ALHOHHBIE HCTOUHHKH C H0MOap IMPOBKOH 3IEKTPOHAMU;
4.  CopnepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JJI H30TOIIHOTO aHAJIH3a.
Cucremnl otaesenusi UFg oT Hecymero rasa

CrenuaibHO mpeNHa3HAUY€HHBIE HIM  IOJTOTOBJICHHBIE  TEXHOJOTHYECKUE
cuctemsl 1ig oTaenenus UFg oT Hecylero rasa (Bogopoza Uiy Teius).
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5.6.

NOACHUTEJIBHOE 3AMEYAHUE

OTH cHUCTeMBl NpeAHa3HauyeHH Ui cokpameHus coiaepxanus UFs B Hecymem
raze [0 OJHOH YacTH Ha MHUIMOH WIM MEHEE M MOTYyT BKJIIOYaTh TaKoe
obopynoBaHHe, Kak:

a)  KpUOTEHHbIE TEIUIOOOMEHHMKU M KPHOCENApaTophl, CIIOCOOHbBIE CO3/1aBaTh
Temmeparyph! -120°C wiu MeHee, WK

b)  O0KM KpPHOTEHHOTO OXJaXIEHHUH, CHOCOOHBIE CO3/1aBaTh TEMIEPATypHI
-120°C unu MeHee, umu

c) Onoku pasmenuTeNbHBIX COIEN WM BUXpEBBIX TpyOok ans oraeneHus UFg
OT HECYILEro rasa, HiH

d) xomomuwie nopymxu UFg, cnocobuele co3gaBaTs TeMepaTyps! -20°C wnn
MeEHee.

CrnenuajbHO  TNIpegHa3Ha4YeHHble  WIH NOATOTOBJEHHbIE  CHCTEMBI,
000pyaOBaHHMEe M KOMIIOHEHTBHI [JIsi MCIOJIb30BAaHHS Ha YCTAaHOBKAX
XHMHUYecKOro 00MeHa WM HOHO0OOMEHHOro 000raeHusy

BBOJJHOE 3AMEYAHUE

HesnaunTenpHOE pasnuyre W30TOMOB ypaHa IO MAacce IPHUBOAMUT K HeGOMbIIMM
H3MEHEHUSIM B  PABHOBECHMHM XHMHUYECKHX  pEaKUuii, KOTOpBIE MOTYT
HCIIONB30BaThCS B KauyeCTBE OCHOBHI JUIS pa3/J€leHHs H30TONOB. Y CIENIHO
pa3paboTaHo [Ba mporecca: >KUIKOCTHO-KHIKOCTHBI XUMHYECKHH oOMeH u
TBEPIO-KHIKOCTHBIH HOHHBIM OOMEH.

B mpouecce XHAKOCTHO-XKHUIAKOCTHOTO XHMHYECKOro oOMeHa B IIPOTHBOTOKE
IIPOMCXOJUT B3aMMOJEHCTBHE HECMEINMBAIOIIUXCA XUAKUX (a3 (BOAHBIX HIH
OpPTraHHYECKHX), 4TO NPUBOAUT K 3¢deKkTy KacKaJMpOBaHMs ThICSY CTaaui
pasneneHusa. BonHas dasa cocTouT U3 XJIOpuAa ypaHa B pacTBOpPE COJITHOH
KHCIIOTHI; OpraHu4eckas ¢a3a COCTOMT W3 SKCTPareHTa, CONEPXKAILETo XJIOpUI
ypaHa B OpTraHMYECKOM pacCTBOPUTEIE. KoHTakTHEIMEH unsTpamMu B
pa3feNMTENbHOM KacKale MOTYT SBJIATHCA MKUAKOCTHO-XHMIKOCTHBIE OOMEHHBIE
KOJIOHHB! (TaKHe, KaK HMMILYJbCHbIE KOJOHHBI C CETYaTHIMH TapelKaMH) HIH
XUIKOCTHBIE LEHTpUYKHBIE KOHTakTHele ¢(uiabTpel. Ha obomx xoHmax
pa3sfeNuTENBHOrO Kackajia B nensx obecnedyeHus peduIiokca Ha KaKIOM KOHIE
HeoOXOIMMBl XHMMHYECKHE IIpeBpalieHus (OKHCICHHE H BOCCTaHOBJIEHHE).
I'maBHas 3aaya KOHCTPYKIIMH COCTOMT B TOM, YTOOBI HE JOIYCTUTD 3arpA3HEHHS
TEXHOJIOTHYECKUX IOTOKOB HEKOTOPHIMM HOHaMHM METaUIoB. B cBs3uM ¢ sTHM
UCIIONB3YIOTCS IUIACTHKOBBIE, IOKPHITHIE IUIACTHKOM (BKIIOYas IIPUMEHEHHE
(GTOPHPOBAHHBIX YTIEBOJOPOAHHX IOJMMEPOB) HM/MIM MOKPHITHIE CTEKIOM
KOJIOHHBI ¥ TPyOOTIpOBOBL.

B TBEPOO-)KUIKOCTHOM HOHOOOMEHHOM mponecce oboramenue JOCTHTaCTCA

TOCPEACTBOM aIcCOpOLUK/IeCOPOLIMY ypaHa Ha CHEHHAJbHOH, O4YEHb OBICTPO
JIEACTBYIOIE HOHOOOMEHHON cMoie HiIH ancopOeHte. PacTtBop ypaHa B
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5.6.1.

5.6.2.

5.6.3.

CONSHOW KHCIOTE H JpYrHe XHUMHUYECKHE peareHTHl INpONyCKaKTCs dYepes
IUIMHAPUYECKHE 000TraTHTENbHbIE KOJOHHBI, COZEpXKalfie YIUIOTHEHHLIE CIIOH
ancopbenrta. Jinsa moanepikaHus HENPEPHIBHOCTH MpoIlecca HE0OX0AUMa CUCTEMA
pedrnroKkca B LENAX BBHICBOOOXKAEHHUS ypaHa U3 ancopOeHTa oOpaTHO B KUAKHIH
IIOTOK, C TeM 4ToOBl MOXHO ObIO cobpath "mpoaykt" u "xBocTe". 3ITO
JOCTUraercss IyTeM HCNOJb30BaHUSA NOAXOMANIMX XHMHUYECKHX PEeareHTOB
BOCCTAHOBJICHMS/OKHMCNIEHHS, KOTOphlIE  IONHOCTBIO  PEreHEpUpPYIOTCS B
paszeibHBIX BHEHIHUX METIAX U KOTOphie MOTYT YaCTHYHO PEreHEPHpPOBATHCS B
caMHX M3O0TOIHBIX pa3ieNMTEeNbHBIX KonoHHax. IlpucyrctBue B mpomecce
rOpsSYUX KOHLIEHTPHMPOBAHHBIX PAacTBOPOB CONSHOM KHUCIOTH TpeOyeT, 4TOOBI
obopynoBaHue OBLIO H3TOTOBIEHO U3 CHENMAIBHBIX  KOPPO3MECTOMKHX
MaTEepHaAJIOB WIH 3aHIUIICHO NOKPLITHEM U3 TAKUX MaTEepUasIOB.

KuaxkocTHO-)XHAKOCTHbIe 00MeHHbIe KOJIOHHBI (XUMU4eCKHi1 00MeH)

IIpoTHBOTOYHBIE JKHJAKOCTHO-)XKHAKOCTHBIE OOMEHHBIE KOJIOHHBI, HMMEIOHIHE
MEXaHHYECKUH CUIIOBOM BBOJA (T.. HMIYJIbCHBIE KOJIOHHBI C CETYATHIMH
TapesKaMH, KOJIOHHBI ¢ TapenkaMH, COBEPHIAIOIMMHU BO3BPATHO MOCTYTIaTeNbHbIE
IBYKEHHS, U KOJIOHHBI C BHYTPEHHUMHU TYpOMHHBIMH CMECUTENAMH ), CIICIHAIBHO
IIpeIHA3HAYE€HHblE HMIM TNONTOTOBJIEHHBIE JnsA  obOoraljeHHWs ypaHa C
HCIIONB30BAHUEM TIpollecca XHUMHYECKOro oOMeHa. JUis  KOppo3HOHHOH
YCTOMYMBOCTH K KOHLIEHTPUPOBAHHBIM pacTBOpaM COJSSHOM KHCIOTHL 3TH
KOJIOHHBl M MX BHYTPEHHHE KOMIIOHEHTHl H3TOTOBJIEHBl M3 IOJXOASHIUX
IIJJACTHKOBBIX MAaTEpUaloB (Takux, KaK (TOpUPOBAHHBIE YIJIEBOJOPOAHBIC
TIONIUMEPBI) HUIM CTEKJa MM 3aiiUMIICHBI TOKPHITUEM M3 TaKHMX MaTepHalloB.
KonouHsl cnpoexktupoBansl Ha KkopoTkoe (30 CekyHn MM MeHee) BpeMms
MPOXOKICHUA B KacKaJie.

Hentpudyxnble JKUIKOCTHO-)KHAKOCTHBIE KOHTAKTHbIE GuabTpLI
(xuMu4eckuil 06MeH)

HenTpudyxHble XUIKOCTHO-)KHAKOCTHbIE KOHTAKTHBIE (DHIIBTPHI, CHELHAIBHO
OpefHAa3HAYeHHbIE HMIM DOJTOTOBIEHHBIE Jd  OOOralleHWs ypaHa C
HCHONL30BAHMEM IpoOllecca XUMHYECKOro oOMeHa. B TakMXx KOHTaKTHBIX
buIbTpPax HCIONb3yeTCs BpallleHWe Ul IONYy4eHHS OpPraHUUYECKUX M KMIKUX
IIOTOKOB, a 3aTEM LEHTpoOeKHas cuna s pasjenedus ¢as. Jnsg xoppo3noHHOH
CTOMKOCTM K KOHIIEHTPHPOBAHHBIM DPacTBOpPAM COJISHOM KHCIOTH KOHTAaKTHBIE
GHUIBTPEl H3TOTABJIHMBAIOTCA M3 COOTBETCTBYIOHIMX IIIaCTMKOBBIX MaTepHajoB
(TakuX, Kak (pTOPHPOBAHHEIE YITIEBOAOPOJHbIE MIONHMEPHI) WU IOKPHIBAIOTCS
My nia crekioMm. llenTpudyxseie KOHTaKTHBIE QUIBTPH! CIIPOEKTUPOBAHEI Ha
kopoTkoe (30 cexyH/1 UM MeHee) BpeMsl IPOXOXKAEHHS B KacKaje.

Cucrembl 1 000pyAOBaHHe U151 BOCCTAHOBJEHUs yPaHa (XUMH4eckuii 00MeH)

a) CrhenmanbHO  TpenHa3HAYEHHBIE  WIM  IOATOTOBACHHBIE  SYEHKU
INEKTPOXMMHYECKOTO BOCCTAHOBJIEHHS AJIi BOCCTAHOBIEHHUS ypaHa W3 OLHOTO
BJICHTHOI'O COCTOSHUS B JPYroe Ijd OOOralleHus ypaHa C HCIOJIb30BaHUEM
Impoliecca XMMHYECKoro ooMeHa. Marepuaiisl syeek, HaXOAsIIHECS B KOHTAKTe C
TEXHOJIOTUYECKUMHU  pacTBOPaMM, JOJDKHBI OBITH  KOPPO3UECTOMKMMM K
KOHIICHTPHPOBAHHBLIM PacTBOPAM CONSHOW KUCHOTHI.
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5.6.4.

NNOACHUTEJIBHOE 3AMEYAHUE

KaTonusiit oTcex fueiku NODKEH ORITH CIPOEKTHPOBAH TaKUM 06pa3oM, YTOOBI
IpeNOTBPAaTUTh HOBTOPHOE OKMCIICHHE ypaHa A0 0ollee BBHICOKOTO BallcHTHOTO
cocrosinus. Jus yaep:kaHus ypaHa B KaTOQHOM OTCEKe sueiika MOXET HMETh
HEMPOHMULIaEMYIO qradparMeHHy0 MeEMOPaHy, H3TOTOBICHHYIO M3 CIIEHUAIbHOTO
KaTHOHHO-0OMeHHOro Martepuana. KaTom COCTOMT K3 COOTBETCTBYIOLIETO
TBEPAOTO MPOBOJHHKA, TAKOTO, KaK rpa@ur.

b) CroenuansHOo npenHa3sHauyeHHBIE MM IIOATOTOBICHHBIE CHCTEMBI NS
usBneuenns U™ wus OpPTaHMYECKOT0 IIOTOKAa, PETYIMPOBaHMS KOHIEHTpAIH
KHCIIOTBI M JJIS 3al0JHEHHs sueeK SJEKTPOXUMHYECKOIo BOCCTaHOBJICHUS Ha
MPOU3BOJICTBEHHOM BBIXOJE KacKasa.

NNOACHUTEJIBHOE 3AMEUYAHUE

OTH CHUCTEMBI COCTOST M3 00OpYIOBAaHHS OKCTPAKLMH PpacTBOPHUTENEM s
orronkr U™ u3 OpraHMYecKoro IOTOKa B KUAKHI PAcTBOp, 06OPYIOBAaHHS
BBIIAPUBAHUS W/WIM JPYroro oOOpyNOBaHMS UL JOCTHXKEHMS PETYIUMPOBKH H
KOHTPOJIs1 BOZOPOJHOrO II0Ka3aTelNs, U HaCOCOB WM JPYTHX YCTPOMCTB IepeHoca
IUIs 3aII0JTHEHHUS SUeeK 2JEKTPOXUMHYECKOTO BoccTaHOBIeHUs. OCHOBHaA 3a/a4a
KOHCTPYKUMH COCTOUT B TOM, YTOOBI U30eXaTh 3aTPA3HEHHUS IOTOKA XKHIKOCTU
HMOHaMH HEKOTOphIX MeTamnoB.  CleloBaTenbHO, T€ YacTH 0OOpYHOBaHUS
CHCTEMBI, KOTOpBIE HAaXONSTCS B KOHTAKTE€ C TEXHOJOTHMYECKHMM IIOTOKOM,
U3rOTaBIIMBAIOTCS U3 COOTBETCTBYIOIIMX MAaTEepHalOB (TakUX, KakKk CTEKIO,
GTOpUpPOBAaHHBIE YIJIEBOJOPOIHBIE HONMMEpPHI, CynbdaT monupeHmIa, cyibdhoH
nonu3gupa U DPONHMTAHHBIHA CMOJIOW rpaduT), MM 3aIMHIIEHBl HOKPBITHEM H3
TaKUX MaTEpHAJIOB.

CuecreMbl HOITrOTOBKY NMTAHUSA (XMMHYIECKH 00MeEH)

CrneuuanbHO OPCAHA3SHAYCHHEBIC HIIA ITOATOTOBJICHHBIC CHCTCMBI A
IIPOU3BOJCTBA IMHUTATECIABHBIX pACTBOPOB XJIOpHIa YypaHa BBICOKOM YHCTOTBHI IS
YCTaHOBOK ITIO pa3zg€lCHUI0 H30TOIIOB YpaHa METOAOM XUMHYECKOIO obmMeHa.

NOACHHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT M3 OOOpYINOBaHMSA [UIS PacTBOPEHHUs, 3KCTPAKLHU
pacTBOpUTENeM H/HIHM HOHOOOMEHHOro 00OpYHOBaHUSA /IS OYHCTKH, a TarkKe
3NEeKTPOJIUTUYECKUX sSYeeK IJI BOCCTAaHOBJICHHUS U* e U™ B UP. B smux
CHCTEMaxX IPOH3BOAATCA PaCTBOPHI XJIOpHIA ypaHa, B KOTOPBIX COAEPIKUTCS JIUIIb
HECKOJIPKO YacTe€ll Ha MMIUIMOH METaJUIMYECKUX BXJIIOUEHHH, TaKUX, KaK XpOM,
XKee3o, BaHaguil, MOMMONEH M JAPYTMX JBYXBAJIEHTHBIX HX KAaTHOHOB WIH
KaTHOHOB C OOJbIlell BaIEHTHOCTHIO. KOHCTPYKIMOHHBIE MaTepHaIBl JUIA
9JIEMEHTOB CHUCTEMBI, B KOTOpOH o0bOpabaTniBaeTcs U™ Bricokoii YHUCTOTHI,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIE YIIIEBOJOPOJHBIE IIONKUMEpH, Tpadurt,
MOKPHITHIA NOJUBHHUII-CYIbGAaTHRIM WIH ITOTHIPHP-CyNbGOHHBIM IIACTHKOM H
IIPONKMTAHHBIA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

CucTeMb] OKHC/IEHMA YpaHa (XuMUdecKHi 00MeH)

CroenuaibHO NpelHa3HauYeHHbIE MM MOATOTOBJICHHBIE CUCTEMBI JI OKHCICHHS
+3 +4

U™ B U nis BO3BpallleHHsI B KacKaJl pas3[elieHusl H30TOIIOB ypaHa B IIpoliecce

o6orareHus METOIOM XUMHIECKOTO 0OMEHa.

INOSACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIFOUATh TAKHE JJIEMEHTBI, KaK:

a) o0OpynOBaHME I KOHTAKTHPOBAHUA XJOpa U KHCIOPOAa C BOIHBIMH
shdaroeHTaMH U3 000pYIOBaHMS pPA3NENEHUS H30TONOB M 3KCTPaKLUMU
o0pazoBaBIerocs U" B  obenHEHHBI OpraHMYECKHH IOTOK,
BO3BpAllAIOIIUICs U3 IPOH3BOACTBEHHOTO BEIX0Oa KacKa/la;

b)  obopynoBaHMe, KOTOPOE OTHAENAET BOLY OT COJSHOM KHCIOTHI, YTOOBI BOAA
{1 KOHIIEHTPHPOBAHHAS COJSIHASA KHUCJIOTa MOTJIM OBl OBITH BHOBH BBEIEHBI B
IIPOIIECC B HY>KHBIX MECTaX.

bricTpo pearvpyrommue HOHOOOMEHHbIE CMOJIbI/aICOPOEHThI (MOHHbINA 00MEH)

BricTpo pearupyioline HOHOOOMEHHBIE CMOJBI MM aJCOPOEHTHI, CHENHAIBHO
IpeJHa3HaueHHbIE WIM TOArOTOBJIEHHbIE s  oOoralieHHs ypaHa ¢
HCIIONB30BAHUEM IIpollecCa HOHHOTO 0OOMEHa, BKIIOYas IOPUCTHIE CMOINBL
MaKpOCEeTUaTOH CTPYKTYPHI H/HiId MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTUBHEIE
TPyNNBl XUMHUYECKOTO OOMEHa OrpaHHYEHBl NOKPBHITUEM Ha TOBEPXHOCTH
HEaKTHUBHO} IIOPHUCTOM BCIIOMOTATENBHOM CTPYKTYpPBI, U ApYTrHe KOMIIO3UTHBIC
CTPYKTYpH B r000if mpuemieMoil ¢dopMe, BKJII0Yas YacCTULBl BOJNOKOH. OTH
HOHOOOMEHHBIE CMOJBI/afiIcOPOEHTHI HUMEIOT auaMmeTpel 0,2 MM MM MEHEE H
JIODKHB! ~ OBITh  XHMHYECKH CTOMKMMHM I10 OTHOLIEHHI0 K pacTBOpaM
KOHLUCHTPHUPOBAaHHON COJITHOM KHCJOTH, a TaiKe JOCTaTOYHO NPOYHBI
¢$U3UUECKH, ¢ TeM YTOOBI HX CBOMCTBA HE yXyIWAJUCh B OOMEHHBIX KOJOHHAX.
CMOIIBI/agCcOpOSHTHl CNENHANBHO MPEJHAa3HA4EeHbl I HONYYEHUS KUHETHKU
OYeHb OBICTPOro OOMEHa H30TONOB ypaHa (AIUTENBHOCTH HOIyoOMeHa MeHee

10 cexynn) 1 06y1a1ar0T BO3MOKHOCTBIO padoTaTh MpU TEMIIEpaType B AUaNa30He
ot 100°C mo 200°C.

HNonooOMeHHbIe KOJIOHHBI (MOHHDBIH 00MeH)

[ununapudeckue KONOHHBI nuaMmeTpoM Oonee 1000 MM niia ynepkaHus H
NOJACPKAaHUsA  3aIONIHEHHBIX  CJIOEB HOHOOOMEHHEIX  CMOJ/aAcOpOEHTOB,
CrelHaJbHO NpeNBa3HaYeHHbIE WIM ITOArOTOBJICHHBIE U1 00OTame s ypaHa ¢
HCIONL30BAHUEM HOHOOOMEHHOTO Mpollecca. ITH KOJOHHBI H3TOTOBJEHB! M3
MaTepualoB (TakuX, Kak THTaH WM (TOpPUPOBAaHHBIE YTJIEBOAOPOIHEIE
HIOJIUMEPBL), CTOHKHX K KOppO3HH, BBI3BIBAEMOM pacTBOpaMu
KOHIICHTPHPOBAHHON CONSHON KUCIOTHI, MM 3aliMIUeHbl NOKPBITMEM H3 TaKHMX
MaTepUajoB ¥ CIOCOOHHI padoTaTh MPH TeMIlepaType B auamasone ot 100°C nmo
200°C u paBnenuu Boimie 0,7 MIa (102 ¢pyHT/KB. J10HM).
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5.6.8.

5.7.

HonooOMeHnHbIe cHCTeMBbl pedaiokca (HOHHbIA 00MeH)

a) CroeunayibHO  TNpenHa3sHaYeHHBIE WIM  IOATOTOBICHHBIE  CHCTEMBI
XHMHYECKOTO HIIH 3JEKTPOXMMHYECKOTO BOCCTAHOBICHHUS Il pETeHEPaIiy
peareHTa(0OB) XHMHYECKOTO BOCCTAHOBIECHHS, HCIONB3yeMoro(plx) B
KacKagax HOHOOOMeHHOTro oborameHus ypasa.

b) ChoenmaspHO  mnpenHa3HAaYeHHBIE  HMIM  [OATOTOBIEHHBIE  CHCTEMBI
XUMHUYECKOTO HJIH 3JEKTPOXMMHUYECKOTO OKHUCIEHHS Ui pereHepaluy
peareHTa(0B) XMMHUYECKOTO OKHCIIECHHs, HCIIONb3yeMoro(bix) B Kackaaax
HOHOOOMEHHOTO 00OrallleH!s ypaHa.

IOACHUTEJIBHOE 3AMEYAHUE

B mportecce MOHOOOMEeHHOro o6orauleHHs B KadeCTBE BOCCTaHABJIMBAIOIIETO
KaTHOHA MOXET HCII0JIb30BaThCA, HapUMEpP, TPEXBAICHTHBIM THUTaH (Ti+3), H B
5TOM Clydae BOCCTAHOBHTENbHAs CHCTEMa OygeT BhipabaTeiBate Ti'
oCpeACcTBOM BoccTaHoBmerns Tit.

B mpoiecce B KadecTBE OKHUCIHTENS MOXET MCIONb30BaThCs, HAMpPUMeED,
+3
TpexBajJeHTHOe xene3o (Fe'”), H B DTOM clydae CHCTEMa OKHCIEeHHs Oyxaer
+ +2
BeIpabaTeIBaTh Fe 3 ITOCpeCTBOM okHciIeHus Fe .

CnenpaianHo npeanasnavdeHHbIe HJIN MNOoAroTOBJICHHBIC CHCTEMBI,
oﬁopy)lona}me n KOMIOOHEHTHBI JJIA HCIN0Jb30BaHHA B JIa3€pPHBIX
000oraTuTeJbHBIX YCTaHoBKax

BBOJHOE 3AMEYAHUE

CyiecTByromue CHCTEMBI 1711 00OTaTUTENBHBIX IIPOLIECCOB C HCIONb30BAaHHEM
Na3epoB OENATCA Ha JBE KaTErOPHU: T€, B KOTOPHIX pabodell cpenoil ABIAIOTCA
IIapbl aTOMapHOTO ypaHa, W T€, B KOTOpHIX paboyel cpenoi SABIAIOTCA Haphl
YPaHOBOTO coeMHEHUA. OOIMMM Ha3BaHUIMH IJIA TaKUX IPOIIECCOB SABJIAIOTCS:
IepBasi KaTeropus - JIa3epHOE pa3JeleHHe H30TOIOB II0 METOAYy aTOMapHEIX
napoB (AVLIS unu SILVA), BTOpas KaTe€ropus - MOJIEKYJIAPHBIA MeETOA
nasepHoro pasgenenus uzotonoB (MLIS mnu MOLIS) u xuMudeckas peaxuys
MOCPEACTBOM H30MpaTenbHOM 1O m3oTomaM JaszepHoi aktuBanuu (CRISLA).
Cucremspl, 000pyIOBaHHE W KOMIIOHEHTHI [UIsl YCTaHOBOK JIa3epHOI'0 000TralleHus
BKJIIOYAlOT: a) YCTpOHCTBa Ajs IOJAyd IapoB METAUIMYECKOro ypaHa (i
n30uparenbHOod QOTOMOHM3ALNHK) HIIH YCTPOICTBA A NToJa4yy IIapoB YpaHOBOI'O
coenuHeHus (aaA  doTomMccoUMalMH  WIH  XMMHYECKOH  aKTHUBAlMH);
b) ycrpoiicTBa ana c6opa 060rauIeHHOTO ¥ 00EIHEHHOTO METAIUTHYECKOTO ypaHa
B KayecTBe "NMpoAykTa" U "XBOCTOB" B INEPBOH KaTEropMud M yCTpOHCTBA AJA
cObopa pa3noXKEHHBIX MHJIH BBIUEMIIMX H3 PEaKIMH COEOHMHEHHH B KayecTBE
"npoxykra" W HeoOpaOOTaHHOrO MaTepHana B KauecTBE "XBOCTOB" BO BTOpPOH
KaTETOpUH; C) paboure Ja3epHBIE CHUCTEMH 1/ M30HpaTENbHOTO BO3OYKIECHHUA
H30TOIIOB ypaHa-235; u d) obopynoBaHHE Iyl IOATOTOBKHU IOAYH M KOHBEPCHH
npoAyKTa. BcnencTBue ClOXHOCTH CIIEKTPOCKOIIMM aTOMOB M COEIHHEHHH ypaHa
MOXET II0TpeOOBaTLCA HCIIOJIB30BAaHHE JI000H U3 psAla MMEIOUIUXCS JIa3ePHBIX
TEXHOJIOTHH.
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5.7.1.

5.7.2.

5.7.3.

INOACHHUTEJIBHOE 3AMEYAHUE

MHorve H3 KOMIIOHEHTOB, IEPEUYMCIEHHBIX B 3TOM pa3jelie, BCTYIAOT B
HEIIOCPEACTBEHHBIM KOHTAaKT C IlapaMd METalUIMYeCKOTO YpaHa MIH C
XHMIKOCTBIO, MJIM C TEXHOJIOTHYECKUM Ta3oM, coctoAmmM U3 UFg unu cMmecu us
UF¢ 1 apyrux razos. Bce nOBEPXHOCTH, KOTOPHIE BCTYNAIOT B KOHTAKT C YPaHOM
i UFs, MONHOCTBIO W3rOTOBIEHBI U3 KOPPO3UECTOMKHUX MATEpPUasiOB WNH
3alMILEHb] TOKPHITHEM M3 TaKHX MaTepuajoB. s neneit paspena,
OTHOCALIETOCA K KOMIIOHeHTaM oOOpYyHAOBaHHMS IJIf Jla3epHOro oOOralieHus,
MaTepHanbl, CTOMKHE K KOpPPO3HH, BBI3BIBAEMOM IIapaMH WIH XUAKOCTIMH,
COIEepXallMMH METAUIMYECKMH ypaH MM YpaHOBBIE CIUIaBbl, BKJIIOYAIOT
IOKPBITEIH OKCHAOM HTTpUs rpaduMT W TaHTan, H MaTcpHaibl, CTOHKHE K
Koppo3uu, Bbi3biBaeMoit UFg, BKIIOYWAIOT Me[b, HEPXABEIOUIYIO CTallb,
QTIOMUHUMA, IIOMHHHEBBIE CIUIAaBBl, HHKENb MM CIUIaBbl, coaepskaumue 60%
Hukens u 6onee, u croiikue K UFg monHoCTRI0 PTOPHpPOBaHHEIE YTAEBOJOPOIHEIE
MIOJTUMEDBI.

CucreMs! BeInapueanns ypana (AVLIS)

CHeIII/IaJILHO Ipeana3sHa4uCHHBIC HJH INIOATOTOBJICHHBIC CUMCTCMBI BbBINIapUBAHHA
ypaHa, KOTOPBIE COACPKAT BBICOKOMONIIHBIEC IIOJIOCOBBIE HMJIH PacCTpPOBEIC

3JEKTPOHHO-/IYYEBble NYHIKH C IepelaBaeMOll MOUIHOCTHIO Ha MHIIEHbL 0ojiee
2,5 kBt/em.

Cucrempl 1J1s 00paboTku xKuaKoMeTaandeckoro ypana (AVLIS)

CrnenuansHO IIpeJHa3HAUYEHHbIE WIM ITOArOTOBJICHHBIE CHCTEMBI A 00paboTKu
XUAKOTO MeETala Juls pacIulaBIC€HHOIO YypaHa MM YPaHOBBIX CIUIABOB,
COCTOsIIME U3 TUTJIEH U OXJIaXAaIoLWEro 000pyAOBaHusI 1S TUTIIEH.

HNOACHUTEJIBHOE 3AMEYAHUE

Turnm 1 npyrue KOMIIOHEHTBl 9TON CHCTeMBI, KOTOPHE BCTYNAIOT B KOHTAakKT C
paciuiaBlIeHHBIM YpaHOM WJIH YPaHOBBIMH CIUIaBaMH, M3TOTOBJIEHBl U3
KOPPO3UECTONKUX U TEPMOCTONKHX MaTepHanoB WIH 3aUIMIIEHHBIX IOKPHITHEM
M3 Takux MaTepuanoB. [Ipuemiiemble MaTepHansl BKIIOYAOT TaHTall, HOKPBITHIH
OKCHAOM  HUTTpus  rpaduT, rpaduT, NOKPHITBIH  OKHCHaMM  JAPYTHX
PEOKO3EMENBHBIX JIEMEHTOB WIH HX CMECIMH.

Arperatel Ajds  cOopa ''mpoaykra" H  '"XBOCTOB" MeTAIMYECKOIO
ypana AVLIS)

CnenManpHO TNpeQHa3HAYEHHBIE HJIM TOArOTOBJICHHBIE arperartsl s cbopa
"mpoaykTa" H "XBOCTOB" METaJUIMYECKOTO YpaHa B XKUAKOH UM TBEpAOH dopMme.

NOACHUNTEJIBHOE 3AMEUYAHUVE

KOMIOHEHTHI 3THX arperaToB H3rOTOBJIEHBI U3 MATEPHANIOB, CTORKHX K HarpeBy U
KOpPPO3HH, BBI3BIBAEMOI MapaMM METANIMYECKOr0 ypaHa HIH SKMIKOCTBIO, MIH
3alllMIIEHb] OKPHITHEM M3 TaKHX MaTepuanoB (TaKUX, KaK IOKPBITHIA OKCHAOM
UTTpUA TPa(HT WIN TaHTal) U MOT'YT BKJIFOUaTh B ce0si TpyOOIIPOBOBI, KIIANIaHBb!,
mitynepa, "xenoba", BBOABI, TEIUIOOOMEHHUKM M KOJJIEKTOPHBIE IINACTHHBI JUIS
MarHUTHOTO, MIEKTPOCTATHYECKOTO MITH IPYTUX METOLOB pa3eIeHus.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu paszgennteasnoro moayis (AVLIS)

CrnennanbHO NpeAHAa3HAYEeHHBIE HIH IOATOTOBICHHBIE NHIHHIPHYECKHE HIIN
IOpAMOYTOJIBHBIE KaMephl JUIi IIOMEIIEHHS B HHX HCTOYHHKA I1apoB
METAINIMYECKOTO YpaHa, 3JIEKTPOHHO-TY4eBOH MYIIKHY U KOJUIEKTOPOB "Iponykra"
u "XBOCTOB".

I[TOSACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM HMEKT MHOXECTBO BXONHBIX OTBEPCTHH JUId IOJAYU
AIEKTPOIMTAHUSA U BOABI, OKHA JAJIS JIA3€PHBIX ITYYKOB, COCAHHEHHUH BaKyyMHBIX
HACOCOB, a TAKX€ VIS AMarHOCTHKH H KOHTPOJS KOHTPOJBHO-U3MEPHTEIBHBIX
npubopoB. OHU UMEIOT IPUCHOCOONEHUS IUIS OTKPBITUS M 3aKPHITHS, YTOOBI
obecIiednTh 00CIyXHBaHHE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKOBbIe paclIMpuTe/IbHbIe comia (MLIS)

CrnenuansHo  NpeiHa3HadeHHBlE WM NOATOTOBIEHHBIE  CBEPX3BYKOBBIE
paclIMpHTENBHBIE COIUIA U1 oXJaxaeHus cMecell UF¢ 1 Hecymero rasa go 150 K
UK HWKE U Koppo3uecToiikue K UFs.

Konnexrops! npoaykra natudropucroro ypasa (MLIS)

CrennaneHo NpeAHa3HaYeHHBIE WIH IOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOTO
npoaykTa natugropucroro ypana (UFs), coctosme u3 GuisTpa, KOMLIEKTOPOB
yAapHOTO MM LIHKJIOHHOTO THIIA MM HX COYETaHHH M KOppO3HECTOMKHE K cpele
UFs/UFé.

Kommnpeccopnt UF¢/necyniero raza (MLIS)

CrennanbsHO NpeaHa3HayeHHBIE WIH IOATOTOBIEHHBIE KOMIIPECCOPHI IS CMecel
UFs 1 Hecymiero rasa s AauTelsHOM skcmuyatanui B cpenie UFs. KoMnoneHTs
3THX KOMIIPECCOPOB, KOTOpHIE BCTYHAIOT B KOHTAKT C HECYIIUM TIa3oM,
U3TOTOBIIEHBl H3 Koppo3uecToMkux K UF¢ MaTepuanoB WIH 3alUIIEHBI
HOKPBITHEM U3 TaKHMX MaTepHANOB.

Ywioraenust Bpanjaronuxcs sajons (MLIS)

CrnennansHOo  mpenHasHayeHHblE  MIM  [OATOTOBIEHHBIE  YIUIOTHEHHS
BpAILAIOIMXCS BalOB, YCTAHOBJICHHbBIE Ha CTOPOHE MO]a4H U Ha CTOPOHE BHIXOJa
IUId YIUIOTHEHHS Bala, COCIUHSIONIETO pPOTOp KOMIIpeccopa C NPUBOAHBIM
IBUTaTeNEM, C TeM 4TOOBI O0eCHeYHTh HAJeXHYI TIepMeTH3alHIo,
IIPEIOTBPAMIAOIYIO BEIXOJ] TEXHOIOTHYECKOTO Ta3a Wik HaTeKaHHe BO3JyXa HUIH
YIJIOTHAIOLETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KoTopas 3alojHeHa
cMmeckro UFg 1 Hecymiero rasa.

Cucremnl dropuposanus (MLIS)

CpenuaneHO  INpenHa3sHAa4YEeHHBIE MM NIOATOTOBIEHHBIE  CHCTEMBI  JUIA
dropuposanus UFs (B TBepaoM coctosiaun) B UF (Ta3).
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5.7.10.

5.7.11,

[NIOACHUTEJIBHOE 3AMEUYAHUE

OTH CUCTEMBI IpeNHa3HadYeHb! Ais $TopupoBaHus cobpaHHoro mopomka UFs B
UF¢ B Hemsx nocneayromero coopa B KOHTEHHepax NPOAyKTa UM Ui HOJa4U B
6noku MLIS mns pomonHuTensHOro oboramenus. Ilpd npuMeHEHUWH OAHOTO
HOJX0Ja peakiysi GTOPUPOBAHKS MOXET OBITH 3aBEpIlIeHa B Npefesax CHCTEMBI
pa3ieneHus] H30TOMOB, T'ie UJET peakius U HEHOCPEACTBEHHOE H3BIEUCHHE U3
KoJ/ulekTopoB "mpoxykra". Ilpu mpumeneHuu Apyroro moaxona nopomok UFs
MOeT ObITh H3BJICHEH/TIepeMeIieH U3 KOJUIEKTOPOB "TpoAyKTa" B MOIXOMSIIUI
peakTop (HanpuMep, peakTOp C IIBCEBIOOXKW)XEHHBIM CIOEM KaTalu3aropa,
TeTUKOUJAIBHBIN peakTop WM kapoBas OamHdA) B Hensx ¢ropupoBanus. B
oboux ciydasix MCHOJB3yeTCs 000pyJNOBaHME I XpaHEHMs MU mepeHoca ¢Topa
(umu apyrux OpueMiieMbIX (GTOPHUPYIOUIMX PEareHTOB) U JIsl cOopa U ImepeHoca
UFs.

Macc-ciekTpomerphl/ucrounnku noHos UFg (MLIS)

CrnenuanbHO IpeJHa3HAYEHHBlE MM IIOATOTOBIEHHBIE MAarHUTHbIE WM
KBaJIPyTIOJIbHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIE NPOU3BOAHTH NPSIMOH OTGOP
npo6 nojaBaeMoit Macchl, "mpoaykTa’ WK "XBOCTOB" U3 ra3oBeIX N0oTOkOB UFs 1
obnanaromue MOJHEIM HabOpOM CIEAYIOMUX XapaKTEPUCTHK:

I.  Ynensnad pazpernaromas CliocoOHOCTb IO Macce CBhIE 320;

2. ConepxcaT HCTOYHUKH HOHOB, HU3TOTOBJICHHBIC H3 HUXpOMa HIH MOHCISA
HJIK 3aIIHIICHHBIC TOKPBITUHEM U3 HUX, HJIH HUKEITUPOBAHHBIC,

3. Copmepxar HOHHU3AITHOHHBIE HCTOYHUKH C OOMOapIUPOBKOH 3NIEKTPOHAMY;
4. Copaep:xaT KOJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUI H30TOMHOTO aHAIH3A.
Cucremb! nogayu/cucremMsl oTeoaa ""mpoaykra' u "xsocros' (MLIS)

CrnenuansHO IpeqHa3sHaueHHblE MM  IOATOTOBIEHHBIE TEXHOJOTHYECKHE
CHCTEMb! HJIK O0OpyIOBaHHE Asi 0OOTaTHTENBHBIX YCTAHOBOK, H3TOTOBIECHHBIE
3 kopposmectokux kK UFg MarepuasioB, WM 3allMIICHHBIX TOKPHITHEM H3
TaKUX MaTepHAJIOB, BKIIOYAOIINE:

a) MUTaOIHE aBTOKJABHI, NEYHd HWIH CHCTEMBI, UCNOJb3yeMpbIE NS TMOJayH
UF nns nponecca oboraiieHus;

b)  necyOauMaTOph! (MIIH XONOAHBIE JIOBYIIKH), HCIIOIB3YEMBIE JUI BHIBEACHUS
Harpetoro UFs w©3 mpomecca oforamesuss A [OCHEAYFOIIETO
IIepEeMEIEHMS,;

C)  CTaHIMH OTBEPKACHUS WIH OXKHKEHHUs, UCHIOJIb3yeMble 1ns BhiBeneHus UFg
U3 Imponecca oforalieHus nyreM cxatus u nepeeoga UFg B XUIKyr0 win

TBEPAYIO hopmy;

d) crannup "mpomykra" MIM "XBOCTOB", HCHONB3YEMBIE JUId IEPEMEUICHUS
UF¢ B kOHTEliHEPHI.
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5.7.12.

5.7.13.

5.8.

Cucremnl otgenenns UFg ot Hecymiero rasa (MLIS)

CoenualbHO NpEJHAa3HAYCHHblE WJIM IOATOTOBIEHHBIE TEXHONOTHYECKHE
cucteMsl 1 oraenenus UFg or Hecymiero raza. HecyniuM razom MoxeT OBITH
a30T, apTrOH WU ApyTOH ras.

IMOACHUTEJIBHOE 3AMEYAHHE
3TH CHCTEMBI MOTYT BKJIFOYATh TaKoe 000pyOBaHHUE, KaK:

a) KpHOTEHHBlE TEIIOOOMEHHMKM MJIH KpHOCENapaTOphl, CIOCOOHBIE
co3ziaBaTh TeMIeparypsl -120°C umm MeHee, U

b) ONOKM KPHOTEHHOTO OXJAXKICHHS, CIIOCOOHBIE CO3JaBaTh TeMIIEpaTyphl
-120°C nnu Menee, Hiu

c¢) xonoausle noBymku UFg, cmocoGHBIe co3gaBaTh Temiepatyphl -20°C umu
MEHee.

JlazepHbie cuctembl (AVLIS, MLIS u CRISLA)

Ha3ep},1 HIA JIa3€pHBIC CUCTEMBI, CICOUAJIBHO IIPpECAHA3HAUYCHHBIC HIIHA
OATOTOBJICHHBIE JIs1 pa3ACACHHUA H30TOIIOB YpaHa.

INOACHMTEJIBHOE 3AMEYAHMUE

Jlazepras cuctema npouecca AVLIS o6BIYHO COCTOUT U3 ABYX J1a3epoB: Jasepa
Ha napax MeIy Hu jlasepa Ha kpacutensx. JlazepHas cuctema ans MLIS o6sraHO
COCTOMT M3 Jasepa, pabortaromero Ha CO, HIH 3KCHMEpPHOTO Jlasepa H
MHOTOXOZIOBOM OIITHYECKOM SYEHKU C BpalllalolMMMCS 3epKajlaMH Ha 00eHx
cTopoHax. [l na3epoB MIIH JIA3E€PHBIX CHUCTEM IPH 000X Ipolieccax Tpebyercs
CTabMIIM3aTOpP CIEKTPOBOH YacTOTHl [ paboTbl B TEYCHHE JIMTEIBHBIX
IIEpUOJOB BPEMEHHU.

CnenmansHo NnpexHasHa4YeHHbIE HJIH NOoATrOoTOBJIEHHLIE CHCTEMbI,
060pynona1me U KOMIIOHEHTBI JJfi MCHOJb30BAHHA Ha 000raTUTENbHbLIX
YCTAHOBKAX C NIJTAa3MEHHBIM pa3xe;IeHUEM

BBOAHOE 3AMEYAHHE

Ilpu mponecce mma3sMeHHOTo pa3fefieHHs IIa3Ma, COCTOsIas M3 HOHOB ypaHa,
INPOXOJMT dYepe3 DJIEKTPHUECKOe II0Ne, HAaCTpPOEHHOE Ha YacTOTy HOHHOIO
pe3oHaHca ypaHa-235, ¢ TeM uTOOBI OHH B NEPBYIO OYepeb OTJIOMIAIM IHEPTHIO
Y YBEIHYHUBAIICS JUAMETP UX ITONOpooOpa3HeIx opOuT. VMIOHEBI C NPOXOKICHHUEM
no OGonplmeMy [AMaMeTpy 3axBaThIBAlOTCA UI1  OOpa3oBaHHS IPOAYKTA,

00OraieHHoro ypasa-235. IInasma, xoropas o0Opa3oBaHa IIOCPEICTBOM
HOHHU3aLlHH YPaHOBOT'O IIapa, COIEPXKUTCS B BaKyyMHOH KaMepe ¢ MarHHTHBIM
1oJIeM BBICOKO# HaNpsHKEHHOCTH, 06pa3oBaHHBIM ¢  TIOMOILBIO

CBCPXIIPOBOLALLICTO Mar"Hura. OCHOBHBIE TEXHOJIOTHYECKHUE CHCTEMBI Imponaecca
BKJIIOYAIOT CHCTEMY TCHEpaliiHu ypaHOBOﬁ IJIa3MEl, p%nenHTeanmﬁ MOAYJb CO
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

CBEPXIPOBOAAUIMM MAarHMHTOM M CHCTEM M3BJIEYEHHS Metaria s cbopa
"mponykTa" U "XBOCTOB".

MHKpOBOJIHOBble HCTOYHHKH IJHEPIrUH #H AHTCHHbI

CoemuansHO  IpeHa3HauYeHHbIE HIM  IOJTOTOBICHHBIE  MHKpPOBOJHOBBIE
HCTOYHUKH DHEPrMH M aHTEHHBI JUI1 TEeHEpalud HIH YCKOPEHHS HOHOB H
obnanaromue CIeAyIOIMMH XapaKTepHcTHKaMH:  udactoTa Beime 30T u
CpenHsAsA BBIXOJHas MOILHOCTH ANs reHepauu HoHoB 6onee 50 xBT.

CoseHonabi 1J1s1 BO30YKIeHUsI HOHOB

CrenuanbHO INpefHa3HAaueHHBIE MM TIOATOTOBJIEHHBIE COJICHOWUAB!  IUIS
panuoYacTOTHOTO BO3OYXIeHHs HOHOB B AuanazoHe dacTor 6onee 100 xI'm u
cnocobOHbIe paboTaTh NpH cpenHei MoutHocTH Honee 40 kBT.

CucreMbl reHepanmn ypaHOBOﬁ nJjaa3mbl

CreumansHO TipelHa3sHauYeHHbIE WIM TOATOTOBIIEHHBIE CHUCTEMBI T€HEpAIHH
YPaHOBOH IIa3MBbl, KOTOPKIE MOT'YT COAEPATh BHICOKOMOMIHBIE TOJIOCOBHIE HIIH
pPacTpOBBIE IIEKTPOHHO-IYUEBbIE HYIIKH C IepelaBaeMOid MOIIHOCTBIO Ha
MHLIeHb Oosee 2,5 kB1/cMm.

CucreMbl 1711 00paboTKHU KUIAKOMETAINYECKOr0 YpaHa

CroenuanbHO NpeAHa3HauYeHHBIE WIH NOATOTOBIECHHBIE CHCTEMBI I 0OpaboTKU
KUIKOTO MeTajlla Ui pAacIUIaBlICHHOrO ypaHa MIM YpPaHOBBIX CIUIaBOB,
COCTOALIME U3 THUIVIER U OXJIAXKAAIOMEro 000pyNOBaHUS 11 TUTTIEH.

INOSACHUTEJIbBHOE 3AMEYAHUE

Turnu U Opyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOPBIE BCTYNAKOT B KOHTAKT C
pacIiaBIEHHBIM  YpPaHOM MM  YPaHOBBIMH  CIUIaBaMM, H3TOTOBJIEHBI U3
KOpPPO3HECTOMKHMX M TEPMOCTOMKHX MAaTEpHANIOB MJIM 3alIUILEHB! IOKPHITHEM H3
TakuxX MarepHanos. IIpmemileMbie MaTepHalibl BKIIOYAOT TAHTall, ITOKPHITHIH
OKCMAOM  WTTpH TrpaduT, TrpaduT, TNOKPBITEIH  OKUCIAMH  OpPYTHX
peNKO3EMENBHBIX 3JIEMEHTOB UM UX CMECSIMHU.

Arperatsi Aas cOopa "npoaykta’ H '"XBOCTOB' MeTa/NIMYeCKOro ypaHa

CrenuansHO IpefHa3HAueHHBIE HIM TOATOTOBJICHHBIE arperathl mis cOopa
"mpoxykTa" ¥ "XBOCTOB" It METANIMYECKOTO ypaHa B TBepHoit ¢opme. ITH
arperaTsl [ cOOpa H3rOTOBJIEHB M3 MaTEpHalOB, CTOHKHMX K HarpeBy H
KOPpO3HMH, BBI3bIBAEMON MapaMd METaJUIMYECKOr0 YypaHa, TakuxX, Kak rpadur,
NOKPHITHIN OKCUIAOM HTTPHS, MJIM TaHTAN, HIH 3alIHIUEHB! IOKPHITHEM M3 TaKUX
MaTepHaioB.

Koxyxu pa3aenuTebHoro MOIyJist

I_II/IJII/IHIlpI/I'-ICCKI/IC KaMepsl, CICNUANTbHO NNPEeHA3HAYCHHBIE HIIH II0ATOTOBIICHHLIC
g HCIOJB30BaHHA HA 000TaTUTENBHBIX yCTaHOBKaX ¢ ILIa3MCHHBIM
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5.9.

5.9.1.

pasieneHueM, [UIsI TIOMEHIEHMs B HHX MCTOYHHKA YpaHOBOH Ia3sMel,
SHEPTeTUYECKOTO COJIEHOHAa paguod4acTOThl M KOJNJIEKTOPOB '"mpoaykTra"' H
"XBOCTOB"

I[NOSACHUTEJIBHOE 3AMEYAHMUE

OTH KOXYyXHM HMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH And IoJayH
BNIEKTPONIUTAHMA, coeluHeHHH audOy3HOHHBIX HAcOCOB, a TakKe s
JIUAaCHOCTHKH U KOHTPOJsI KOHTPOJIBHO-M3MEPUTENbHBIX NpudopoB. OHM HMEIOT
IPUCTIOCOONEHHS ISl OTKPHITHS M 3aKPHITUA, YTOOBI 00ecleunTh 00CIyKHBaHHE
BHYTpEHHHX KOMIIOHEHTOB M H3TOTOBJIECHHI M3 COOTBETCTBYIOIIMX HEMarHHUTHBIX
MaTepHaJloB, TaKUX, KaK HEpKaBeIomas CTallb.

CoeunajJbHO  TIpeAHA3HaYe€HHble WM  IOATOTOBJEHHbIE  CHCTEMBI,
o0opyIoBaHHe M KOMNIOHEHTBHI [Jsi MCHOJAb30BAHMA Ha YCTAaHOBKAaX
3JIEKTPOMATHUTHOTO 000TraleHusl

BBOJHOE SAMEYAHUE

IIpu 3/1EeKTPOMarHUTHOM IIPOLIECCE MOHBI METAJUIMYECKOTO YpaHa, IOJNyYeHHEIE
IIOCPEACTBOM HOHM3AallMU INMTalomero Mmatepuana u3 coneit (o6pryno UCly),
YCKOPSIIOTCS. M IPOXOAAT depe3 MarHUTHOe II0Jie, KOTOPOE 3aCTaBlsieT HMOHBI
Pa3IMYHBIX H30TOIIOB NMPOXOAMTH IO PA3NHYHBIM HaIpaBleHHUAM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMAarHUTHOTO  HM30TOIHOTO  CENapaTropa  sBJIAIOTCA:
MarHUTHOE TIONIE JUIS OTKJIOHEHHs/pa3lelicHus H30TONOB MOHHOTO ITy4Ka,
HUCTOYHHMKA HOHOB C €r0 CHCTEMOH YCKOpEHMs, M CHCTEMBI cOopa OTIEIEHHBIX
HOHOB. BcromorarenbHbele CHCTEMBI Ul 3TOTO IIPOIECCa BKIIOYAIOT CHCTEMY
CHa0)KEHHS MarHUTHOHW OHeprueil, CHCTeMBI BBICOKOBOJIbTHOIO ITMTaHHS
HUCTOYHHMKA HOHOB, BaKyyMHYI0 CHCTEMY H OOIUMpHBIE CHCTEMBI XHMHYECKOH
0o0pa0OTKH  [Ansl  BOCCTAaHOBIEHHMS IPOAYKTa H  OYHUCTKH/pEreHEepaiHu
KOMITOHEHTOB.

DJeKTPOMATHUTHbIE CenapaTopbl H30TONOB

SHCKTpOMaI‘HI/ITHBIC ce€apaTopsl U30TONIOB, CIICIIHAJIBHO IIpE€AHA3HAYCHHBIC HIIH
IIOATOTOBJACHHBIE OJ1d pasdcJICeHHUs HMU30TOIIOB YpaHa, H 060pyﬂ0BaHI/Ie H
KOMIIOHCHTHI 1JId1 3TOI'0, BKJIIKOYasd:

a)  VICTOYHHKH HOHOB

CuneunanbHO IIpegHAa3sHA4YE€HHBIE MM IIOATOTOBIEHHBIE OTAENBHBIE WU
MHOTOUHCIEHHBIE HCTOYHHMKHM HOHOB ypaHa, COCTOSIIME K3 MCTOYHHKA
lapa, HMOHHM3aTOpa M  YCKOPHUTENS  IIy4yka, H3TOTOBIEHHBIE  H3
COOTBETCTBYIOIIMX MaTepHaJIOB, TaKUX, Kak IpaduT, HepxaBewomas cTajlb
HIIM MeJib, H CIIOCOOHEIX o0ecneunBars OGIIHM TOK B IIyuke MOHOB 50 MA
unu 6oee.

b)  KomiexTopsl HOHOB

Konnexropuble nmacTHHBI, HMelomye Ae WM Ooliee mend U Iasa,
CIENHAaJbHO IpeqHa3HaYCHHBIE WIM MOArOTOBICHHBIE IS cOopa Iy4ykoB
HOHOB o0orailleHHOro H OOEJHEHHOr0 ypaHa M H3TOTOBJICHHBIE H3
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5.9.2.

5.9.3.

COOTBCTCTBYHOLIMX MATCPHAIOB, TaKHX, KaK rpa(bm W1 HEPXKaBCrOIIas
CTallb.

c)  BakyymHble KOXyXH

CrienuanpHO IpeqHa3HauYeHHbIE WM MOATOTOBIEHHbBIE BAKYYMHBIE KOXKYXH
ISl 3NE€KTPOMAarHUTHBIX  CENapaTOpOB  ypaHa, M3TOTOBJICHHBIC U3
COOTBETCTBYIONIMX HEMAarHUTHBIX MaTEpHAJIOB, TaKUX, Kak Hep)KaBerolias
CTalb, U IpeaHa3HaYeHHbIe [ paboTs! npu Aasnenuu 0,1 T1a win Hrke.

NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXHM CIENUaJbHO IpeJHA3HAa4YeHbl JUIS TOMEINEHHS B HUX
HCTOYHUKOB MOHOB, KOJUIEKTOPHBIX IUIACTHH H  BOJOOXJIAKIAEMBIX
BKJIaAbIIIEH M UMEIT IpucrnocobneHus ansg coenuHeHud aud@y3sHOHHBIX
HAaCOCOB H MIPUCHOCOONEHHS IUIS OTKPBITHS W 3aKpBITHS B IENIX
H3BJICYEHUA M 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarHuTHbIE HONIOCHBIE HAKOHEYHUKH

CnenmanbHO IpEAHa3HAYCHHBIC HJIH  NOATOTOBJICHHBIC MAarHMTHBIC
NNOJKOCHBIE HAKOHCYHHUKH, HMEIOLINEC AHAMETD Oonee 2 M, HCIIONB3YEMBIC
JUIA obecneyenus MOCTOSHHOIO MarHUTHOTO IIOJNS B 3JIEKTPOMAaraiuHTHOM
C€mmaparope H30TONOB H I TNEPEHOCA MArHUTHOTO IIONS MCKIY
PaClIOJIOXXEHHBIMUA PAAOM CENIapaTOpPaMHU.

BricoKoBOILTHbIE HCTOYHHMKM NUTAHMSE

CneumansHo TIpegHa3HAayeHHble WIM  IOATOTOBIEHHBIE  BBHICOKOBOJIBHEIE
HUCTOYHUKM IUTAHHUS IJIS HCTOYHUKOB HMOHOB, O0JaZjaloliue IMOJHBIM HaOOpOM
CIENYIOIIUX XapaKTePUCTHK:  MOryT paboTaTs B HENpPEpHIBHOM peXHUME,
BeixogHoe Hanpspxkerne 20 000 B unu Oonee, BeIxOOHOM TOK 1 A unu 6oisee #
ctabmin3anusd HanpspkeHusa MeHee 0,01% B Teuenue 8 4acos.

HCTOYHMKH NUTAHUA IJICKTPOMArHuToB

CrnenmpaipbHO IpefHa3HAaUEHHBlE WM TOJrOTOBJIECHHBIE MOLIHBIE HCTOYHUKHU
IUTaHHs TOCTOSHHOTO TOKa JJIsi 3JEKTPOMAarHUTOB, oOJajgarolIyve TOJHBIM
HaboOpOM CIEeNyIOIMX XapaKTEepUCTHK. BBIXONHOH TOK B HENIPEPHIBHOM pEXMMeE
500 A wnu 6onee npu HanpspkeHud 100 B unu 6onee, npu cTrabuiuzanuu 1o TOKy
unu Hanpsixenuto menee 0,01% B Teyerue § 4acos.

VeTraHoBkH [UIsI IPOM3BOJACTBA TSXKENO0H BOABI, AelTepusi M JeliTepueBbIX
coelmHEeHUiT M o0opynoBaHMe, CHEUHANbHO NpPeJHa3HAYeHHOE MJIM
HOATOTOBJIEHHOE JUIsl 3TOTO

BBOJHOE 3AMEYAHIE

TspKenyo Booy MOXHO NPOM3BOJINTD, HCIIONb3Ys pa3iMyuHbie mponecchl. OIHAKO
KOMMEPYECKU BBITOHHBIMH SBIMIOTCA [Ba Hpouecca: pOIEcC HU30TOUHOIO
obMeHa BOABI M cepoBojopoda (npouecc GS) U mpolecc M30TONHOTO oOMeHa
aMMHaKa ¥ BOIOpoaa.
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Ilpoutecc GS ocHoBaH Ha oOMeHe BomOpoJa M IEHTepHs MeExXAy BOAOH H
CEpOBOJIOPOAOM B CHUCTEME KOJOHH, KOTOPhIE 3KCIUIyaTHPYIOTCS C XOJIOAHOU
BEpXHEH ceKklueli u ropsueh Hibkuel cekiuell. Boaa TedyeT BHU3 O KOJIOHHAM, B
TO BpeMs KaK CepOBOJOPOIHBIN ra3 LUPKYIUpyeT OT JHA K BEPIIMHE KOJIOHH.
Jnsa coneHCTBUS CMELNHBaHMIO Ta3a M BOJBI MCIONB3yeTCS psA IbIpUaThIX
noTkoB. [le#iTepuii mepeMeimiaeTcs B BOAY IpH HH3KHX TeMIepaTypax U B
CEpOBOOPO]] IIPH BBHICOKMX TeMneparypax. OOorauieHHbIe AeHTEpUEM Ta3 WU
BOJia YAAIAIOTCS M3 KOJIOHH IEPBOH CTYIIEHH Ha CTBIKE IOPAYHX U XOJNOAHBIX
CEKIMif, ¥ IPOLIECC NMOBTOPSETCS B KOJOHHaX cienytomeit crynenu. Ilpoaykr
nocnenHed ¢assl - Boja, oboramieHHas aeitepueM 10 30%, HampaBlseTcs B
JUCTHUIAIHMOHHYIO YCTAaHOBKY JJi NMPOMU3BOACTBA PEAKTOPHO-YHUCTOM TsHKENOH
BOJIBI, T-€. 99,75% okucu nedTepHs.

B nponiecce o6MeHa MeXy aMMHAKOM U BOJOPOIOM MOXKHO U3BJICKATh AECHTEPHH
U3 CHHTE3-Ta3a IIOCPEICTBOM KOHTaKTa C >KUIAKHM aMMHaKOM B IIPHCYTCTBHH
katanuzaropa. CHHTe3-ra3 Iojaerci B OOMEHHBIE KOJOHHBI M 3aT€M B
aMMMayHBIM KOHBEpTEpP. BHYTpH KOJIOHH ra3 mojHuMaeTcs oT JHa K BEpUIUHE, B
TO BpeMs KaK XHIKHH aMMHaKx Te4eT OT BEPIHMHBI KO AHY. JleHTepuit B CHHTE3-
rase JIMINAETCs BONOPOJa M KOHHEHTPUPYETCS B aMMHake. AMMHMaK IOCTYIaeT
3aTeM B YCTaHOBKY IUI1 KpEKMHIa aMMMaka Ha AHE KOJOHHEI, Torjla Kak ra3
cobupaeTcs B aMMHavYHOM KOHBEPTEpE Ha BepiMHe. Ha mocnenyromux CTyneHsx
IIPOMCXOAHUT JajbHeilee oboramieHue, H MyTeM OKOHYATENbHOM IOUCTHILISALMH
IIPOM3BOJIUTCS PEaKTOPHO-YMCTas Tshkenas Boja. Ilomaya cHHTE3-raza MOXeT
ObITH OOeclieYeHa aMMUAYHONM YCTAHOBKOM!, KOTOpasi B CBOXO OUEPEib MOXKET OBITh
COOpYXEHa BMECTE C YCTaHOBKOH s NPOHU3BOACTBA TSDKEIOH BOIBI IIYTEM
M30TONHOro o6MeHa aMMHaka U Bojopona. B mpouecce aMMHauHO-BOJOPOAHOTO
o0OMEHa B KXauecTBe HCTOYHUKA MCXONHOTO JEHTEpHAd MOXET TakkKe
UCIIOJIb30BaThCS OOBIYHASA BOJA.

MHorue nmpeaMeTsl KIMoYeBoro o00pynoBaHHs Ul YCTaHOBOK IIO IPOH3BOJCTBY
TSOKEJIOW BOZBI, UCTIONB3YIOIIMX Hpouecchl GS iy aMMHAaYHO-BOJOPOIHOTO
oOMeHa, IUHUPOKO paclpoCTpaHEHbl B HEKOTOPHIX OTpaciax HepTexuMuueckoit
IPOMBILIIEHHOCTH. OcobeHHO 23TO0 KacaeTcsl HeOONBIUHX YCTAHOBOK,
ucnone3ytouux mpouecc GS.  OpHako HEMHOTHE NPEAMETH 000pYIOBaHHSA
SBISAIOTCS CTaHIapTHRIMH. IIpoueccel GS W aMMHa4yHO-BOJAOPOAHOTO OOMEHa
TpeOYIOT 00paboTKH OONBIINX KOJHYECTB BOCIUIAMEHAIOMHUXCA, KOPPO3HOHHBIX H
TOKCUYHBIX JKHMIKOCTEH IIpH IOBBINEHHOM JaBieHHH. (COOTBETCTBEHHO IIpH
pa3paboTKE CTaHIapTOB MO IPOEKTHPOBAHUIO U 3KCIUIyaTallHH Ul YCTAHOBOK
000pyZOBaHMs, HCHOMB3YIOUIMX 3TH IIPOLECCHl, CIeAyeT YAenars Ooiblioe
BHHMaHMe II0AOOpPY MaTepHaIOB M HMX XapaKTepHUCTHKaM C TeM, YTOOBI
o0ecIeunTb UINTENBHBIA CPOK CITYKOBI IIPH COXPAaHEHHH BBICOKOH Ge30acHOCTH
U HagexHocTH. Ompenenenne MacmTaboB 00yCIOBIHBAaETCS TJIaBHBIM 00pa3oM
cooOpaKeHHIMH DKOHOMHKH U HeobxonuMocTdH. Takum o0pazoM, Oonbinas
4acTh IPEIMETOB 000PYNOBaHUA U3TOTOBIAETCS B COOTBETCTBUH C TPEOOBAHUAMU
3aKaz4guKa.

Haxonen, cienyer OoTMeTHTb, YTO Kak B mpoiecce GS, Tak M B mpollecce
aMMHauYHO-BONOPOAHOrO OOMEHa, IpeaMeTs! O00OpYyINOBaHHUS, KOTOphIE IIO
OTHEIBPHOCTH He IpeJHa3HAaYEHBl MM TMOATOTOBJIEHBI CHENMaNbHO I
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6.1.

6.2.

6.3.

6.4.

TIPOM3BOJACTBA TSDKEJION BOABI, MOTYT COOHpPaThCS B CHCTEMBI, CIICIHANBHO
npeaHasHAaYeHHbBle WIH IIOJrOTOBIEHHbIE [UIsI IPOU3BOACTBA TSDKENOH BOJIEL
[IpumepamMu TakuxX CHCTEM, HPHUMEHAEMBIX B OOOHX Tmpolieccax, SBISIOTCS
CUCTEMA KaTaJIMTHYECKOTO KPEKMHIa, HCIONb3yeMas B Ipouecce oOMeHa
aMMHaKa ¥ BOJOPOAA, ¥ JUCTHIISLIMOHHBIE CUCTEMBI, HCIIOIb3YEMBIE B IpOIecce
OKOHYATENbHOH KOHLEHTpPAIlMU TsDKEJIOW BOABI, JOBOISILECH €€ JO0 YypOBHSA
PEaKTOPHO-YUCTOH.

Ilpenmersl  00OpYNOBaHMSA, KOTOpblE CIENHAJBHO [pEAHA3HAYEHBl MM
MOArOTOBJIEHB! IS IIPOU3BOCTBA TSDKENIOW BOJBI IIYTEM HCIOIB30BaHHA JIHOO
mpolecca oOMeHa BOABI U CEPOBOJOPOJa, OO Iporecca oOMeHa aMMHaka U
BOJIOPO/a, BKIIIOYAIOT:

Bopo-cepoBoopoasbie 06MeHHbIe KOJIOHHBI

OOMeHHBIe KOJIOHHBI, H3rOTaBJIMBacMble M3 MEJIKO3EPHUCTOH YTIIEpOJUCTOMH
cranmy (mampumep, ASTM A516), nuamerpom ot 6 M (20 dyroB) mo 9™
(30 dyToB), KOTOpHIE MOTIYT 3KCITyaTHUPOBATHCA IIPH JABICHUM CBBINIE WU
pasgoM 2 MIla (300 yHT/KB. q10¥iM) U HMEIOT KOPPO3UOHHBIA JOMYCK B 6 MM
unu 6oJIbIIe, CIENHAIbHO IpeHa3HaueHbl WM OATOTOBIEHB] s IPOH3BOCTBA
TSDKENIOW BOJBI IIyTEM HCIIONB30BAHHS IIpOIEecca U30TOMHOIO OOMEHa BOJBI M
CEpPOBOAOPOJA.

I'azopyBKH B KOMIIpeccopbl

OpnocTyneHuaTsle, MajnoHanopHele (T.e. 0,2 MIla wunmu 30 dyH1/KB. II0HM)
IICHTPOOEXHBIE  Ta30QyBKM  HJIIM  KOMIPECCOPH Ul  LHPKYJISIUH
CEepOBOOPOJHOTO rasa (T.e. rasa, cojepxkaiero 6onee 70% H,S), cneunansso
MpeJHa3HAaYeHHble WM IIOATOTOBJICHHBIE JUIS IIPOMU3BOACTBA TSDKENOH BOMBI
yTeM HCIIOIh30BaHUA IIpoliecca 0OMeHa BOABI M CEPOBOAOPOAA. OTH I'a30AyBKU
WM KOMIIPECCOPBl UMEIOT NIPOM3BOAUTENBHOCTD, IIPEBHINAIONIYIO UIH PaBHYIO
56 M’/c (120 000 ky6.0yT/MHH) [OpPH  OKCIUIyaTallid  II0J  JaBJICHHEM,
mpeBwInaoIuM und paBEbiM 1,8 MIla (260 byHT/KB. ArofiM) Ha BXOne, H
CHa0XXeHbI CaJIbHUKAaMU, YCTOHYUBEIMU K Bo3aeiicTBuio H,S.

AMMHRAaYHO-BOJOPOAHDbIE 00MEHHBIE KOJIOHHDbI

AMMHa4YHO-BOJOPOHEIE OOMEHHBIE KOJIOHHBI BHICOTOH Ooyiee MM paBHOH 35 M
(114,3 ¢pyroB) nuamerpoMm ot 1,5M (4,9 pyroB) no 2,5 M (8,2 pyToB), KOTOpHIE
MOTYT OJKCIUIyaTHpOBaTbCs IIOJ  JlaBleHUEM, IpeBbmamomuM 15 Mlla
(2225 yn1/KB. MIOKM), CIELHUANBLHO IpENHa3HAaYeHHBIE HJIM IIOJTOTOBJIICHHBIE
JUIS TIPOM3BOJICTBA TSDKENOH BOJBI IIyTEM HCIIONIB30BAaHUS IIpolecca oOMeHa
aMMHUakKa M BOJIOpOJa. OITH KOJOHHBI UMEIOT TaKXe II0 MEHBHIEH Mepe OJIHO
0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO K€ AMAMETpPa, YTO M LUIHHApHYECKas
9acTh, 4epe3 KOTOPYIO MOTYT BCTABIATHCSA MIIM BHIHMMATBCS BHYTPEHHHUE YacTH
KOJIOHHHBI.

BHyTpemme YacTH KOJIOHHBI H CTYIICEHYATHIC HACOCHI

BHY’I’peHHI/Ie JacTH KOJIOHHBI u CTYIICHYATBIC HaCOCHI, CIIEOHAJIBHO
NpCAHA3HAYCHHBIC HIM IIOATOTOBJICHHBIC [UJIT KOJIOHH A IIPOH3BOJCTBA
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6.5.

6.6.

6.7.

TSDKENION  BOJBI nyreéM HCIOJIB30BAHHA IIponecca aMMHAYHO-BOAOPOAHOTO
oOMeHa. BHYI‘peHHPIe YacCTH KOJIOHHBI BKIIIOYAIOT CIICIIHAIBHO NPpE€IHA3HAYCHHEIC
KOHTAKTOpBl MEXAY CTYHNCHAMH, COHCﬁCTBYIOMHC TECHOMY KOHTaKTy Tras3a H
KNAKOCTH. CTyHeH‘-IaTLIe HaCOCHl BKJIIOYAIOT CHECUHAIBHO MNPEaHA3HAYECHHEIC
MOrpyXacMbi€ B JXHAKOCTbL HACOChI )i DIHUPKYJIANWHA J>XKUAKOroO aMMHakKa B
npeacnax obbeMa KOHTAaKTOPOB, HAXOIAILIUXCA BHYTPH CTyneHeﬁ KOJIOHH.

YcTanoBky Aas Kpe€KHHIra aMMHaKa

YCTaHOBKM JJI1 KpEKWHTa aMMHuaka, »3KCIUIyaTHpyeMble IO\ JaBJICHHEM,
NpeBBIIAIOMIMM HIHM paBHEIM 3 MIla (450 ¢GyHT/KB. [10iM), CHEIHAIBHO
NpenHa3HadeHHbIe WM IOATOTOBJICHHbIE IJIi MPOU3BOACTBA TSDKENOH BOJBI
IyTeM HCIONb30BaHUS Npouecca H30TOIHOTO 0OMEHa aMMHaKa i BOAOPOAa.

HHdpakpacHble aHATU3ATOPBI NOTJIOIEHUS

VHbpakpacHbIE aHAJIN3aTOPHI MOTJIOMIEHUS, CIIOCOOHBIE OCYHIECTBIATh AaHAIU3
COOTHOIIIEHMS MEXJy BOAOPOIOM U NeHTEepUeM B peanbHOM MacuiTabe BpeMeHH,
KOTJla KOHHEHTpalluK AeHTepHs paBHBI Wi npessiuaot 90%.

Karamutnyeckue neyu

Karanutuueckue neun uis nepepaboTky 0OOTanmICeHHOTO AEHTEpHEBOro rasa B
TSDKENIyI0 BONy, CHEHHadbHO IIpeAHA3HAYCHHBIE WM TOJATOTOBJIEHHBIE IS
MPOM3BOJCTBA TKENIOH BOJBI IIyTEM MCIOJIL30BaHUS TMpoIecca H30TOIMHOIO
oOMeHa aMMHaKa ¥ BOAOPOJa.

YcranoBkun 114 KOHBCpPCHH YpaHa M 060pyn013a}me, CrienarajbHO
NpCIHA3HAYCHHOE WJIHM NTOATOTOBJIEHHOE AJIsk 3TOT0

BBOJJHOE 3AMEYAHUE

B ycTaHOBKax u cucTeMax Ui KOHBEPCHH ypaHa MOXKET OCYHIECTBISATHCSI OIHO
WIM HECKOJBKO IPEBpAHIeHUH U3 OJHOTO XMMHAYECKOT0 U30TONA ypaHa B APYIoH,
BKJIIOYasi: KOHBEPCHIO KOHHEHTpaToB ypaHoBoi pynsl B UQO3, konBepcuio UO; B
UO,, xousepcuio oxuceft ypana B UF; mmu UFs, xomeepcuio UF; B UK,
xouBepcuio UFg B UF,, xouBepcuio UFs B MeTamIuyecKuil ypaH U KOHBEPCHIO
¢TopunoB ypana B UO,. MHorue KiIioueBble KOMIIOHEHTH 000OpYAOBaHUA
YCTaHOBOK [UIA KOHBEPCHH YypaHa XapaKTepHbl [UIA HEKOTOPBIX CEKTOpPOB
XMMHYECKOH  oOpalaTbIBaromied  IIPOMBIIUIEHHOCTH. Hanpumep, BuIH
o0opynoBaHus, HCIOJIB3YEMOTO B O3THX IpolleccaX, MOTYT BKJIIOYaTh: IIEYH,
KapyCelbHBIE II€YM, PEaKkTOphl C IICEBIOOXKWKEHHBIM CJIOEM KaTanu3aropa,
apOBBlE PEAKTOpHbIE OAaIlHM, >XUIKOCTHBIE NEHTPH(YTH, IUCTHIUIIIHOHHBIC
KOJIOHHBI H >KMIKOCTHO-XHIKOCTHBIE SKCTpaKI[MIOHHBIE KONOHHH. OpHako He
MHOTHE KOMIOHEHTHI 000py/I0BaHHUS UMEIOTCS B "TOTOBOM BHAE"; OOIBLUIMHCTBO
U3 HUX JOJKHBI ObITh HOATOTOBJIEHEI COTJIACHO TPeOOBaHMAM M crienu(pHUKaHUAM
3aKasunka. B HekoTopeIx ciyyasx TpeOyeTcs YYHTHIBATh CIeLUallbHbIC
IPOEKTHBIE M KOHCTPYKTOPCKHE OCOOCHHOCTH Ul 3alIUTBl OT arPECCHUBHEIX
CBOHCTB HEKOTOPEIX U3 00pabatbiBaeMbIx XMMH4YeckuX BemecTB (HF, Fa, CIF; u
¢dTopunsl ypaHa). HakoHen, ciexyeT OTMETHTb, 4TO BO BCeX IMpoleccax
KOHBEPCUM ypaHa KOMIIOHEHTH 000pyJOBaHHUsA, KOTOphIE OTHECIBHO CHEIHAIBHO
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7.1.

7.2.

7.3.

7.4.

7.5.

HE NpE€AHAa3Ha4Y€Hbl WKW IIOATOTOBJICHBI IJIA KOHBCPCHH YpaHa, MOI'yT OBITH
o0beqUHEHBl B CHCTEMBI, KOTOPBIC CICHHAJIBHO INPEAHA3HAYCHBI HIIH
IMOATOTOBJICHBI AJIs1 HCIIONIBE30BAHHS B LICJISIX KOHBEPCHUH YpaHa.

CnenuanbHO NpefHAa3HAYEHHbIe HJIM MOATOTOBJIEHHBIE CHCTEMBl JJIsk
KOHBEPCHH KOHIIEHTPaToB ypaHoBoii pyasi B UO;

I[NOACHUTEJIBHOE 3AMEYAHHUE

KonBepcusi KOHIIEHTpaToB ypaHoBoi pyast B UQO3; MOXET OCYIIECTBIATHCA
CHayajla IOCPEICTBOM pacTBOPEHHS pyAbl B a30THOM KHCIOTE W SKCTPAKIUU
OYMIIIEHHOTO TeKCarupara ypaHWIJUHUTPaTa ¢ IOMOUILI0 TaKOTO PACTBOPHUTENS,
kak Tpubytun gocdar. 3arem rexcaruapar ypaHHIAMHUTpaTa IpeobpasyeTcs B
UO; nubo mocpencTBOM KOHLIEHTpallMM H ACHUTPAnUU, JHOO IOCPEACTBOM
HEHTpaIn3aluy Ia3000pa3HbBIM aMMHAKOM JUIS [TOJTYYEHHs IHypaHaTa aMMOHHS C
noclieyromen GunsTpanne, Cymkond H KajablMHUPOBAHHEM.

CoenuajJbHO NpelHa3HAYEHHBbIE WJH IOATOTOBJIEHHBIE CHCTEMbI ISk
konBepcuu UQ; B UF

MOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UO3; B UFg MOXET OCYUIECTBIATHCS  HEMOCPEACTBEHHO
¢dbropupoBanueM. [l npoiiecca TpedyeTcs HCTOUHUK ra3oo0pa3Horo ¢bTopa uiu
Tpex¢TOopUCTOrO XJ0pa.

CneunaabHO IpedHa3HAYeHHbIe WJIM HOATOTOBJIEHHbIE CHCTEMbl [JIsI
koHBepcuu UO; B UQO,

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UO; B UO; MOXET OCYIIECTBIATHCS NIOCPEACTBOM BOCCTAHOBJICHHS
UO; razoo0pa3HbIM KpEKUHT-aMMHAKOM HIIH BOAOPOJOM.

CneumajbHO NpeIHA3HAYEHHbIE MWJIM TOATOTOBJIEHHbIE CHCTEMbI s
kouBepcuu UO; B UF,

INOSACHUTEJILHOE 3AMEYAHUE

Kounsepcus UO, B UF4 MoxeT ocyuiecTBiAThCA nmocpeacTsoM peaxkmun UO; c
ra3o00pa3HbIM ¢propucTsM BofopogoM (HF) npu temnepatype 300-500°C.

CpneuuajJbHO TnpeJHa3HaYeHHbIEe WJIM HOArOoTOBJIEHHbIE CHCTEMBbl s
kouBepcuu UF, B UF

I[NOACHUTEJILHOE 3AMEYAHUE

Kounsepcus UF,; B UFg ocylnecTBIA€TCSA TOCPEACTBOM 3K30TEPMHYECKOHN peakIiuy
¢ ¢Topom B peaxropHoil Oamine. UFs koHaeHcupyeTcs M3 Topf4ux JETY4HX
ra3oB IIOCPEICTBOM IPOIYCKaHHWs IIOTOKa Tra3a 4Yepe3 XOJOAHYIO JIOBYHIKY,
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7.6.

7.7.

7.8.

oxnaxzaeHHyo no -10°C. [ns mpomecca TpeOyeTcs MCTOYHHK ra3o00pa3HOro
¢ropa.

CneunajibHo I[peJHa3HAYEHHble WJIH NOATOTOBJIEHHBIE CHCTEMBbI IS
xonBepcun UF; B MeTamnmuyeckuii ypan

IMOACHHUTEJIBHOE 3AMEYAHHME

Konsepcus UF; B MeTamuimyeckud ypaH OCYIIECTBISETCS IOCPEICTBOM €ro
BOCCTAHOBJICHHS MaravieM (KpyIHBIE MMapTHH) WIH KanbldeM (Mallbie IIapTHH).
Peaxmns ocylllecTBiseTCs NpH TEMIEpaTypax BBINIE TOYKH ILIABICHHA YpaHa
(1130°C).

CnenuajibHO NpeaHAa3HAYEHHbIe HJIH NOATOTOBJIEHHbIE CHCTEMbI IS
konBepcun UFg B UO,

IIOACHUTEJIBHOE 3AMEUYAHUE

Kongepcusa UFs B UO, MOXET OCYIIECTBIATHCSA MOCPEACTBOM OIHOTO M3 TpeX
nponeccoB. B mepsoM mpouecce UFg BoccranaBnuBaeTcss M THAPOJIH3YETCS B
UO; ¢ ucnoip3oBaHHeM BOIOpOJa M Tapa. Bo BTopom mpouecce UFg
THJIPONU3YETCA PACTBOPEHHEM B BOJE, AJI1 OCAXKIEHHS JHypaHaTa aMMOHHS
nobasnsdercs aMMHMaK, a quypaHar BoccrasaBnuBaeTca B UO, BoJoposoM Ipu
temneparype 820°C. Ilpu tperseM mpouecce razoodpasssie UFs, CO, u NHj
CMEIIMBAIOTCA B BOJE, OCaxAas YpaHWIKapOOHaT aMMOHHA. YpaHMIKapOoHAT
aMMOHHs CMEIIUBAETCS ¢ MapOM M BoaopoJoM Ipu temneparype 500-600°C mns
npou3poacTea UO;.

Koneepcus UFg B UO; yacTo ocyliecTBisgeTcs Ha IEPBOH CTYIIEHH YCTaHOBKH I10
U3TOTOBJIEHHUIO TOILINBA.,

CrnenuanbHO IIpelHa3HaYeHHbIe HJIH XOATOTOBJEHHbIE CHCTEMbl I
kouBepcuu UFg B UF,

IMMOSICHUTEJIbBHOE 3AMEYAHHUE

Konsepcua UFg¢ B UF; ocymecTeiasercs IOCPEICTBOM BOCCTAHOBJICHHUSA
BOJIOPOJIOM.
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