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INpenncnosne

HacTosliyuii TOKYMEHT INpencTaBisieT co60i THUMOBOM MOMOJHHMTEbHbIH
NPOTOKOJI, NpenHasHadeHHBbId I TOCYIapCTB, 3aKIMIOYMBIUMX C ATEHTCTBOM
corjalleHHe O TrapaHTHAX, C TeM YTo6Gbl T1OBLICUTh HOEHCTBEHHOCTh M
3¢ GEeKTHBHOCTh CHCTEMBI FapaHTHH B KauyeCTBe CONEHCTBUSA LIEJIAM TI06aJIbHOrO
SIIEPHOTO HepacHpOCTpaHeHHS.

CoBeT  ympaBlAOLIHX  MPeNJoXHUI TeHepanpHOMYy  IHpEKTOpPY
HCIMOJIL30BaTh 9TOT THIIOBOH TIPOTOKOJ B KayecTBe CTaHmapra JJIs
HOMOJHHUTENbHBIX IPOTOKOJOB, KOTOpble MOJXKHBL 3aKHIOYHTh TOCYIapcTBa U
Ipyrue CTOPOHbI CO[JIALLIEHHH O BCeOOBEMJIIOLMX TapaHTHAX ¢ ATEHTCTBOM.
Takde NMPOTOKOJBLI TOJXHbI CONEPXKATh BCe MepHI, IIPeNYCMOTPEHHbIE B TaHHOM
THIIOBOM IIPOTOKOJIE.

CoBeT ymNpaBJAIOLIMX TaKXke TpPeMIoXHI [eHepalbHOMY IHPEKTODPY
NMPOBOLHTh TIIEPerOBOPbl IO JOMOJHHUTEJBLHBIM IIPOTOKOJNIAM MIIH OPYTHM
IOpHIHYECKH OOM3bIBAIOLIHM COlJIALLEHUAM C rocyfapcTBaMM, o6JagaloliuMH
SOEePHBIM OpPYXHEM, KOTOpble Obl BKJIIOYANIH Te IPeNYCMOTpEHHble B NaHHOM
TMIIOBOM TIPOTOKOJE Mephl, KOTOpble KaXJoe TrocymapcTBo, obiagaloliee
AOEPHBIM OpYXHeM, OmpelneiseT B KadyeCcTBe Mep, CNOCOOHBIX BHECTH BKJIam B
JOCTHXKEHHe IleJleH HaHHOTO MNpPOTOKOJa B IJlaHe HepaclIpOCTPaHEHHA H
3¢ PEeKTHBHOCTH IIPY HUX OCYLUECTBIEHMH B OTHOLIEHHM BTOrO COCyHapcTBa, a
TaKXe B KauyecTBe Mep, COrjacylIlUHXcad C oO0sizaTeJbcTBaMH [aHHOrO
rocyxapcTBa B cooTBeTcTBUH co craThed I [THAO.

CoBeT yNpaBISAIOL{UX Haliee TpemIoXua [eHepalbHOMY HHPEKTODY
IIPOBOMUTh TEPErOoBOPbl MO  TOMOJHHMTEJLHBIM TIPOTOKOJAM ¢ JAPYTUMH
rocynapcTBaMH, KOTOpble B LIEJSIX CONEeHCTBHS ITOBBLILUIEHHIO OEHCTBEHHOCTH H
53¢ ¢GeXTHBHOCTH TapaHTHH FOTOBLI MIPHHATH Mepbl, IPEIYCMOTPEHHbIE B JaHHOM
TUIIOBOM IIPOTOKOJIE.

B cooTBeTCTBHM ¢ TpeOGOBaHHAMH YCTaBa KaXIbli OTHEJbHbIH MPOTOKOJ
HIH [pyroe IopUOMYecKH o6Gsf3blBalolllee cornalleHde Tpebyer onobpeHuUs
CoBeToM M ero mnopydyeHds [eHepallbHOMY HHDPEKTOPY 3aKJIIOYHTh H B
MOCJEAYIOIEM OCYLLEeCTRISATE ON06PEHHbIH TaAKHM 06pa3oM NMPOTOKOJI.
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MNPUIIO2KEHHE I
[lepedeHb BHIOB AeATENBHOCTH, O KOTOPBIX TOBOPHTCS
B cTatbe 2.a.iv) IIpoTokoia Al/1-3

NMPUJIO2KEHHE I1

INepeyeHb corylacoBaHHOTO O6GOpPYNOBAHHA M HesiAepHOro
MaTepdalla OJs OTYeT- HOCTH 06 3KCIOpPTEe M HMMITOPTE B
COOTBETCTBHH CO cTaTheil 2.a.ix) All/149



TUIIOBOY JOIIOJIHUTEJIbHBINA ITPOTOKOII
K COIJTAINEHUIO(AM) MEXY .......
" MEXNIYHAPOJIHbIM ATEHTCTBOM I10 3
ATOMHOH DHEPTUH O TPUMEHEHHH TAPAHTHHU

IMpeambyna
I[TIPNHNMASA BO BHHUMAHHNE, uto ........ (B nmanbHeHLIEM
HMEHYeM... " correiernnnns ") sapagerca y4acTHHKoOM CornalueHusi{Hi) Mexay

....... H MexnyHapomHbIM AareHTCTBOM II0 AaTOMHOW 3Heprud (B
HajibHeHIIeM HMeHyeMbIM “ATeHTCTBOM”) O TIpUMeHeHHH TrapaHTHH
[BcTaBUTh TONHOe Ha3BaHde B3toro (3THX) CornawmeHus(uin)] (B
OayibHeileM HMeHyeMoro(blx) “CoryalueHHeM(IMH) O TrapaHTHAX"),
KoTopoe(ble) BCTYTIUIO(H) B CUHITY ...... H

YUUTLIBAS xenaHue MeXOyHapojHoro coobluectsa ele Golee
YKPENUTh PEXUM SAACPHOTO HepacnpoCTPaHEHUS ITYyTEM MOBBIIUIEHHUSA
RENCTBEHHOCTH U 3¢ HEKTUBHOCTH CHCTEMb] rapaHTHH ATEHTCTBE;

HATIOMHWHASA, 4Tto AreHTCTBO NpPH OCYLUECTBIEHUHM TapaHTHH
IOJXHO YYHTBIBATh HEOOXOLHMOCTh: H3b6eraTh CO3NaHHA TNPENATCTBHHA
3KOHOMHYECKOMY H  TEXHOJIOTHYECKOMY Pa3BUTHIO  ........... 178)0%¢
MEXIYHapOOHOMY COTPYAHHYECTBY B o6NacTH MHDHOH  sOepHOM
HeATeIbHOCTH; co6MIogaTh NEHCTBYIOLIHE MOJIOXKEHHUS B 06JacTH OXpaHbl
30OpoBLA, OezomacHOCTH, U3HMYECKON 3alHTHI, & TakXe JIpyrue
OeHCTByIOlHMe TpeOOBaHHA 6€30MacHOCTH M TipaBa OTHENbHBIX JIML, H
NPUHHUMATh BCe Mephbl IO 3al[UTE KOMMEPYECKHX, TEXHONOTHYeCKHX H
TNPpOMBILITEHHBIX CEKPEeTOB, & TakXe Ipyroln KoHodHIeHUHaTbHOH
HubopMalLiHH, XOTopasi CTAHOBUTCS €My U3BEeCTHOH

INIPUHNMAA BO BHUMAHHE, urto uyacToTa IpOBedeHHMA H
HHTEHCHBHOCTh MEPOIPHATHHA, YyKa3laHHbIX B HactosueM IIpoTokole,
6yoyT TIONAepXXHBaThcd Ha MHUHBMAaJILHOM YPOBHE, COOTBETCTBYIOLLEM
L1eJTH TTOBbIILIEHHS NeACTBEHHOCTH U 3¢ eXTHBHOCTH rapaHTUH ATEHTCTBa,

HACTOAUWIUM  ............ H  ATEHTCTBO  COTJIaCHJIHCh O
HUXecTeyiolleM:



CBA3b MEX]Y HACTOALIUM ITPOTOKOJIOM H

COI'TAIIEHHUEM O FAPAHTHSX

CraTba 1

ITomoxenus CorylawleHdS o0 TapaHTHAX TNPHUMEHSAIOTCA K
HacTosieMy IIpoTokosly B TOl Mepe, B KaKOl OHH COOTBETCTBYIOT
MoJIOXKEeHHUsAM HacTosliero [IpoTokojia U COBMeCTHMbI C HUMH. B ciyvae
MPOTHBOpPEYHUs MeXIOy TojoxeHHIMU CornailleHds o0 rapaHTHSX H

NOJIOXKEHUAMH

HacrofAwero IlpoToxkosia TIpUMEHAIOTCA TOJOXEHHUA

HacTtosiiygero [IpoTokoura.

iii)

IMMPENOCTABJIEHHE HHDPOPMALIHH

CraThs 2

npenocTaBifeT AreHTCTBY 3asiBJIeHHe, coLepXKallee:

OO6ujee onmdcaHde ¥ HHPOPMALHIO, YKa3bIBAOUYIO MECTO
MPOBENEHUA OTHOCAUUXCA K AOEPHOMY TONAUSHOMY UYUKAY
HAayYHO-uCcnedo6aTenbekux U ONBLITHO-KOHCTPYKTODCKUX
pabor’, He CBS3aHHBLIX C ROEpHUM  MATEPUANOM,
OCYLUeCTBIAEMBIX THNeJIH60, KOTOpble <¢GHHAHCUPYIOTCH,
MOJYYHIIH KOHKPETHOE paspellieHHe HIH KOHTPOJIHPYIOTCH
HITH OCYLLECTBISIOTCH OT UMEHH ..ovvrrrrnnnnn. .

OnpeneneHHylo ATeHTCTBOM Ha OCHOBE OXHIaeMOro
MOBbIIIEHUS JEHCTBEHHOCTH MIH 3hGHEeKTHBHOCTH H
COoriiacoBaHHylo c HHbopMaLHIo o
KacalueAcs rapaHTHH DKCIUIyaTaUHOHHOMW HEATENILHOCTH
Ha YCTGHO6KAX U B MECTAX HAXOMCOeHUR 6He YCTAHOGOK, TIe
OOBIMHO HCTIONIL3YETCH AdepHulll MaTepuaan.

OO6l1lee onucaHde KaxXAOro 3TaHHA Ha KaXIoH niouiadxe,
BKJIOYagd  ero  HcCMoJb3oBaHHe, M, €CIH  3TOro
HEIOCTATOYHO - ONUCAaHHE €ero COLEePKUMOro. 310
OTIHCaHHUeE BKJIIOYAET KAPTY TaKOH naouiadku.

TCDMHHLI, BBLREJ/ICHHBIE KYPDCHBOM, HMEIOT CIIelHaJIbHbIC 3HAYCHHH, OolpelelleHHe

KoTopsix faHo B CraTbe 18 HHXe.



iv)

v)

Onucande Maclutaba omepauud [ KaXOOro MecTa
HAXOXAEHKMS, WMeIoLero OTHOolUeHWe X OeSTeNbHOCTH,
yka3aHHo# B IIpunoxenuu I Kk HacToslleMy [IpoTokory.

HHudbopManyio, yKa3plBAOLYI0 MECTO HaXoXIeHWsd,
9KCIIyaTallHOHHOEe COCTOSSHHE M OlleHOYHble TOHOBbIe
NPOH3BOACTBEHHble MOILLIHOCTH YPaHOBBIX PYIHHUKOB H
060raTUTEJbHbLIX YCTAHOBOK H TOPHEBBIX 06OraTHTEJIbHbIX
YCTaHOBOK H CYWIECTBYOIUUHA rogoBoM ob6neMm
NPOM3BOACTBA TAKHX PYOHHKOB H 0OGOraTHTEeJbHbLIX
YCTAHOBOK JA ........... B LEAOM. ........... TIpegOCTaBIAET
11O 3ampocy ATeHTCTBa [[aHHble O CYL[ECTBYIOLUEM [OTOBOM
obbeMe TIpOM3BOACTBA  OTHEJBHONO  PYIHHKE  HIH
060raTHTEJIbHOH YCTAHOBKH. IIpemocTaBieHHe 3TOH
HHbopManuy He TpebyeT BeaeHUs mNoApobHoro yuera
20epHo20 MaTepuana.

HudopMauuio OTHOCUTENLHO HMCXOTHOIO MaTepuana,
KOTOpbIH ellle He HOCTHI COCTaBa M YUCTOThbI, KOTOpble
JeNaloT ero IMPUrofHbIM IS H3TOTOBJIEHHS TOTUIMBa UIH
H30TONHOI0 060TalleHH A, BKIIOYAIOLYIO:

a) KOJIHYecTBa, XUMHYECKHH cocTaB, MCNOJIL30BaHHE
WJIM TipefrnojlaraeMoe  HMCHOJIb30BaHHE  TaKoro
MaTepHajia, He3aBHCHUMO OT €ro SIepHOro HIH
HesiIepHOro HCITOJb30BaHHUA, MJIA KaXIoro Mecra
HAXOXIEHUSA B .......... .. , B KOTOpPOM Takou
MaTtepHaln TNIPUCYTCTBYET B KoJIUyecTBaXx,
TIpeBbIIAIOILHX JeciTh METPHYECKMX TOHH ypaHa
u(UnY) ABagUATh METPUYECKHX TOHH TOpHA, a ANA
IPYTHX MecT HaXOXHeHHS ¢ KoJludecTBaMH Oollee
OIHOM MeTPHYEeCKOH TOHHBI - O6lllee KOJHYECTBO

oA ........... B LHEJIOM, €CJIH 3TO oflliee KOJHYECTBO
npeBbIlIaeT ACCATb METPHUYECKHX TOHH ypaHa HJIIH
OBainlaThb METPHYECKHX TOHH TOPpHA.

TIpenmocrarnende 3ToH MHOpPMaUHH He Tpebyer
BeleHHUS TTOAPOGHOTO yueTa S depHozo MaTepuana,

b) KoJIHYecTBa, XHMHYECKHH cocTaB W  IyHKT
HasHayeHUS KaXJOH 3SKCIIOPTHOH IOCTaBKH M3
........ veeeeee  TAKOTO MaTepHalia OIS KOHKPETHBIX
HedJlepHbIX LieJleH B KOJIHYecTBax, NpeBbIIAIOIIHX:

1) IecsATh METPHYECKHX TOHH ypaHa, WJIH IS
TIOCNIEIOBATENbHBIX DKCIOPTHLIX TOCTABOK



yYpaHa H3 ...... wee. B OOHO H TO X€
rocynapcTBo, kKaxfgas H3 KOTOPBIX MECHEE
OECATH METPHYECKHX TOHH, HO CyMMa
KOTOPBIX NPEBLILIAET NECATb METPUYECKHX
TOHH B TCYECHHE rojaa;

2) OBafllaTh METPHYECKHX TOHH TOPHUSA, WM
oIt rnocJlef0OBaTeIbHbIX 3KCITOPTHBIX
NMOCTaBOK TOPHSA H3 .......... B OIHO U TO Xe
rocyfiapcTBo, KaxJaasd H3 KOTOPBIX MeHee
IBagUATH MeTPHYECKHMX TOHH, HO CyMMa
KOTOPbIX NpeBbILIAET IBaguaTh
MeTPHYECKHX TOHH B Te€YEHHE roja;

c) KOJIHYecTBa, XHMHYECKHUHA COCTasB, MEeCTO
HaxoXIeHUus B HacTosAllee BpeMs 1%
HCTIOJIb30BaHHE 78)8%¢ npenrojlaraeMoe

HCIIOJIb30BaAHHE KaXJOW HMIIOPTHOH IOCTaBKH B
rerreeeraaeees TaKOro MaTepuajia [Jii KOHKPETHbIX
HesAepHbIX Liejle# B KOJIMYECTBaX, NpeBbILIaOIHMX:

1) IecsiTh METPHYECKHMX TOHH ypaHa, WiIH IJIA
MOCJe0BaTeJbHBIX HMMIIOPTHBIX ITOCT4BOK
ypaHa B ............, KaXJafs M3 KOTOPBIX
MeHee [eCATH METPHYECKHX TOHH, HO
CyMMa  KOTODPbIX TIpeBBIIUAET  HECHTh
MeTpHYeCKHX TOHH B TeYeHHE rola;

2) IBafglUaTh MeTPHYECKMX TOHH TOPHSA, HIH
)i TMocJIe0BATENBHBIX UMIIOPTHBIX
MOCTABOK TOPHA B .cccceven. , kKaxjgas Hu3

KOTOPBIX MeHee OBagUaTH METPHYECKHX
TOHH, HO CYMMa KOTODbIX IIpEBBILLIAET
IBanllaTh METPHYECKHX TOHH B TeyeHHe
roja;

NMpH TOM TNOHWMAaHUH, YTO TMpelcTaBieHMe HHGpOPMaIHH o
TakOM MaTepualie, TNpedHa3HAaYeHHOM MJA HesdepHOro
UCTIONIb30BAHHA, TIOCIe TOr0 Kak OH  JOCTHTHET
OKOHYATEJIbHOH dbopMsl CBOETO HeslepHOrO
HCIONB30BaHMA, He TpebyeTcs.



vii) a) HHbopMaLHIO OTHOCHTEJILHO KOJIHYEeCTB,

BUIOB HCITOJIb30BAHHA M MECT HaXOXIeHHS
f0eproz0  Marepuaaa, OCBOOOXIEHHOTO  OT
rapaHTHA B COOTBETCTBHH C [myHkTOM 37

JOKyMeHTa INFCIRC/153]2; "

b) HHGOOPMALIMIO OTHOCHTENLHO KOJHYeCcTB (KoTopas
MOXeT KMeThb ¢OpMYy OLEHOK) H  BHIOB
HMCIIOJIL30BAHUST B KaXIOM MecTe HaXOXIeHHUS
A0epro20  Marepuasa, 0CBOBOXKIEHHOTO oT
rapaHTHH B COOTBETCTBHH C [ITyHKTOM 36 b)
IOKYMeHTAa INFCIRC/153]2, HO elle  He
HaXoIsllerocs B  OKoHuaTelbHOW ¢opme s
HesepHOro  HCTIONB3OBAHUA, B  KOJHYECTBaX,
TIpeBBILLIAIOLIIHX yKa3aHHbIe B [ryHkTe 37
IOKYMEHTa INFCIRC/153]2. IMpexocraBneHue
3TOH  HWHGopMaLMH He  TpeOyeT  BeleHHSA
NMoLpoBHOro yyeTa 80eprozo Marepuana.

viii) HHdopMauMi0 OTHOCHTENBHO MeCTa HaXOXIECHHUS HIH
HajibHeHLIe# o6paboTKH OTXOMOB CPENHEro MJIH BBICOKOTO
ypOBHS aKTHBHOCTH, colepXalux TLIYTOHHI,
8bICOK00002aIeNHbl ypaH WIH ypaH-233, B OTHOLUEHHH
KOTOPbIX TIpHMEHCHHE TrapaHTHH O6bUIO TIpeKpallleHo B
COOTBeTCTBHH C [MyHKTOM 11 nOKyMeHTa INFCIRC/153]2.
Jlia LeJH maHHOTO NMYHKTa "HajbHeiluas o6paboTka” He
BKJIIOYAET IIePEYNAaKOBKY OTXOMOB HKJIK HX JaJibHeHliee
KOHIHMLHOHHPOBAHHE, He npegycMaTpHBalolLee
pa3felleHHS DIEMEHTOB, A XpaHeHHS MU 3aXOpOHeHHuS.

ix) Crnenymoiuyo HHGOPMALHIO OTHOCHTENLHO €021AC08AHHO20
060py006aHus U Hel0epHO20 MaTepuasa, NMEpPeYyHCIeHHBIX B
[Mpunoxenuu II:

a) M0 KAXIOHW SKCHOPTHOM IMOCTaBKe M3 .......
TaKoro o6opymoBaHHS H MaTepHaia:
UAeHTHGHKaLHS, KOJIHYECTBO, MecTo

npeanojiaraéMoro HCIoJIb30BaHHA B rocygapcTBe-
nmoJyiy4yaTeJyic H J1aTta HJIH B COOTBETCTBYHLUHX
cliy4asx oXuaaeMas qaTa 9KCITOPTHOMN ITOCTaBKH;

Tam, rae MMerTcs 3aKimioveHHbie B CKOGKM cchinkH Ha INFCIRC/153, momxkHa
BCTaBASAThLCH CChIIKA Ha COOTBETCTBYIOLES NOJIOXEHNE HaleXallero CorjlaleHus
O TapaHTHSAX.



X)

b) no KOHKPETHOMY 3anpocy ATreHTCTBa,
MOATBEPXKIACHHE ........... KaKk HMMIOOPTHUDPYIOIMM
rocymapcTBoM HWHbOpMaLUHM, TIpefoCTaBIeHHON
ATeHTCTBY B COOTBETCTBHH C MYHKTOM a) BbIllIE.

O6uide miaHbl Ha TIPEACTOSALIHM HECATHAETHHH Iepvof,
HMeJoll[He OTHOLIEHHEe K Pa3BUTHIO ANEPHOI0 TOIJIHBHOIO
UMKJa (BKJlodas TUIAHUPYEMbIE OTHOCAWUecs K fAdepHoMy
TONAUBHOMY YUKAY HAYYHO-UCCAE(06ATeAbCKUE U  ONBITHO-
KOHCTPYKTOpcKUe  paboTel), KOTHAa OHH  YTBEPXKIEHDI
COOTBETCTBYJOLUMMH KOMIIETEHTHBIMH OPTaHaMH B ........... .

...... npHjaaraeT BCE€ pa3yMHbI€ YCHJIHA, C TEM 4YTo6bI

MpefOCTABHThL ATEHTCTBY Clelylolylo HHdopMalHio:

i)

if)

obliee onHcaHHe H HHGOPMAalLHIO, YKa3bIBAKOILYI0O MECTO
NMPOBENEHUS OTHOCAWUXCA K AOEPHOMY TONAUSHOMY UUKAY
HAYYHO-UCCAe08ATEABCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT,
He CBSI3aHHBIX C A0ePHBIM MATEPUAAOM, KOTOPble KOHKPETHO
OTHocATcAs K oborallieHHio, nepepaboTke soepHOro
TONJMBa WJIM K o0OpaboTKe OTXOHOB CpegHero WM
BBICOKOI'O YPOBHS 4KTHBHOCTH, CONepXKalllMX IUIYTOHHH,
BLICOK00002aleHHBIL YPAH UITH yPaH-233, OCYLIeCTBJISEMBIX

COe~THGO B ....covvnnens , HO KOTOpble He GHHAHCHPYIOTCA, He
TTOJTYYHITH KOHKPETHOTO pa3pelleHHs HIIH He
KOHTPOJIHPYIOTCH  cvvveenrennens HJIH He OCYLUECTBJIAITCH OT
HMEHH ..... v . Jlnq uenu maHHoro nMyHkTa “o6paborka”
OTXOLOB CpPefHEro HJIH BBICOKOTO YPOBHS AKTHBHOCTH He
BKJIIOYaeT TepeynaKkoBKY OTXOIOB UITH X
KOHIHIIHOHHpOBaHHe, He NpenycMaTpHBalolee

pa3neiieHHA JIEMEHTOB, MJIA XpaHCHHWA HJIH 3aXOpPOHCHHUA.

obljee ornmHcaHHe KEATEILHOCTH M CBEJEHHS O JIHUE HIH
OpraHH3alUHH{, OCYIUECTBIAIOILIMX TaKylo NesTeJIbHOCTh B
onpefelieHHBIX ATEHTCTBOM MeCTaXx HaXOXJIeHUd 3a
rnpenejaMH nAowadku, KoTopble, IO MHEHHI0 ATEHTCTBA,
MOTJTH 611 GYHKLHOHATIBHO 6bITh CBSI3aHBI c
IESATEJbHOCTBIO Ha 3TOH nAowadke. INpenocrasieHue
Takod HHpopMallMd SABISETCA TPEIMETOM KOHKPETHOrO
3arrpoca  ATEHTCTBa. OHa  npenocTaBifgeTcH B
KOHCYJbTallHH C ATEHTCTBOM H CBOEBPEMEHHO.



[To 3anpocy AreHTcTsa ........... 18€T YTOYHEHHS WM Pa3bACHEHHUS
mo6or HHbOpPMAaLHH, TIPENOCTABIIEHHOM B COOTBETCTBHM C
HacTosAleH cTaTbed, B TOH CTeNeHH, B KOTOPOH OH& WKMeEET
OTHOLUEHHUE K 1leJJH rapaHTHH.

Craths 3

.......... TIpeaocTaBiIsieT ATEHTCTBY B TeyeHHe 180 mHeH mocie
BCTYIUIEHHS B CHJIy HacTtosuiero IIpoTokosna HH¢poOpMalHIio, O
KoTopo# roBoputca 8 CtaTbe 2.a i), iii), iv), v), vi) a), vii) © X) U B
CraTee 2.b i).

.......... npegocraBisieT ACEHTCTBY Ho 15 mMas  kaxjgoro roja
O6HOBIIEHHYI0O HH}OpPMalHI0O, O KOTOPOH TIOBOPHTCH B ITYHKTe a.

Bblllle, 3a Tiepuof, OXBaThIBalOLUMUH NpeqUIeCTBYOILHA
KajlleHnapHeld rof. Ecau paHee mnpemocraBiieHas HHdbopMaius
ocTayach 6e3 H3IMEHEHHH, .......... YBEXOMIISIET 06 BTOM.

eeeeenen . TIpeIOCTaBisfeT ATEHTCTBY Ao 15 mMasg  kaXxpgoro roja
HHdopmauuio, onpeneieHnylo B Crtathe 2.a.vi) b) u c), 3a nepuog,
OXBaTHIBAIOLLUA NMpeRlIecTBYIOLLUHHA KaJEeHIapHBIA rof.

.......... €eXeKBapTalbHO IPENOCTaBIAeT ATEHTCTBY WHopMaluio,
ompegenedHylo B CraTthe 2.a.iX) a). 3ta HHbopMauus
NPeROCTaBIAETCS B TedeHHe LIECTHAECATH NHeH IMocie OKOHYaHUSA
KaXJIoro KpaprtaJa.

.......... npenocTaBisieT AreHTCTBY HHpOpMallHio, ONpenesieHHYIO B
Cratbe 2.a.viii), 3a 180 gHelf OO ocyluecTBJIeHHS IalbHEHLICH
o6pa6oTku, H HOo 15 madg kaxmoro roma HHpopMauHIO 06
H3MEHEHHUSX MeCT HaXoXIEeHHWS 3a TIePHON, OXBaThbIBalOLUHH
NpenLIeCTBYIOIL KA KaleHnapHbI# Irof.

......... .. H ATeHTCTBO [OroBapHBalOTCA O BpEMeHH H YacToTe
ipenocTaBiieHUs HHpopMaluu, onpenelteHHow B CraThe 2.a.ii).

...... .... IpeqOCTaBIAET ATEHTCTBY HHMOpPMaLHIO, ONpelelleHHYIo B
Cratbe 2.a.iX) b), B TedeHHe LUIECTHOECATH HJHEH TIoCie
ITOCTYIIEHUS 3anpoca oT AFeHTCTBa.



a.

NOITOJIHUTEJILHBIN JOCTYII

CraTbha 4

Huxxeciyenyiouiee nipyMeHseTcs B CBA3M C OCYUIECTBIeHHEM
OOIONTHUTEJIBHOIO MOCTYNa B COOTBETCTBHM CO CTaThed S5 HacTosLIero
IIpoTokoa:

ATeHTcTBO He CTaBUT  LieJIH MeXaHHCTHYEeCKH HIH
CHCTEMAaTHYECKH MPOBEPATs HHGOPMALHIO, O KOTOPOH FOBOPUTCSA
B CTaThe 2, OMHAaKO ATEHTCTBO MMeeT NOCTYM K:

i)

iii)

J1060My MECTY HaxOXIeHHS, O KOTOPOM TOBOPHTCH B
cTaThe 5.a. i) HIM ii), HA BBIGOPOYHON OCHOBe C LIEJIBIO
obecriedeHHUA YBEPEHHOCTH B OTCYTCTBHHM He3asi BJIEHHBIX
R0eDHO20 MATepuana U JesTeIbHOCTH,

JN1060My MeCcTy HaXoXKeHHs, 0 KOTOPOM TOBODHTCS B
ctaThe 5.b. HIM c., B LeAAX pelleHUs Bompoca,
CBA3aHHOIO c TIpaBHIIbHOCTBIO H TIOJTHOTOH
HH¢poOpMalliKd, NpPEeIJOCTARIEHHON B COOTBETCTBHH CO
CTaTbed 2 WJIM B LEJAX YCTpaHeHHUS HeCOOTBETCTBHA,
CBSI3@aHHOTO € 3TOH HH(pOpPMallHEH;

NI060MY MeCTy HaXoXIEHHSA, O KOTOPOM TOBOPHTCS B
cTaThe S.a.iii) B TOM cCTermeHH, B KOTOpPOH B3TO
Heo6XooUMO ATeHTCTBY OJIsA NMONTBEPKIEHHUS OIS Liejer
rapaiHTHA 3asBIEHUA ........... O CTaTyce YCTAHO8KU HWIH
MeCTG HaxoxcOeHUs 6He YCTAHOB0K, THe paHee OOLIYHO
HCTIONb30BANICH  A0epHuidl  MaTepuad, KaK CHATBIX C
SKCIJIyaTalluH.

3a UcKIlOYeHHeM ciy4daeB, YKa3aHHbIX B IyHKTe ii)
HHXKe, ATEHTCTBO HAIPABIAET .......... . IpefBapUTeJIbHOE
yBeJOMJIEHHEe O NOCTYyIe IO KpaiHed Mepe 3a 24 vaca;

B OTHOIUEHUM HOCTYMa K Jio6oMy MecTy Ha niowadxe,
KOTODHII 3aTipalllHBaeTCHd B COYETAHMH C NTOCEleHHUIMHU
INs TIpPOBEPKH HH¢popMallHd O KOHCTPYKUHH MIH C
HHCIEKIHAMHM MJIS CHIelHANbHBIX LeJIel WK OObLIYHEIMH
HHCTIEKIUAMH Ha aToM naowadxe, cpokK
TIpeaBapUTENbHOrO  yBeNOMJIEHHS, eciu ATeHTCTBO
ofpallaeTcas C 3ampocoM o0 3ToM, COCTaBjasieT, IO
KpafiHell Mepe, [IBa Yaca, OMHaKO B MCKJIIOUHTEJIbHBIX
0BCTOATENBCTBAX, MOXET COCTABUTEL MEHee JBYX YacoB.



HpenBapHTeanoe yBeIOMJICHHEe Hamnpasiasiercs B IMTHChbMEHHOM
BHI€ H B HEM KOHKPETHO YKa3hliBalwTCd IMNPHYHHBI JOCTYIIa H
ICATCIBHOCTh, KOTOpasd IXOJI2KHa 6bITh OCYILLI€CTBJICHA BO BpEM4
TAKOro focTtyna.

B ciryyae Bompoca MJIH HECOOTBETCTBUS ATEHTCTBO IPENOCTABIAET
weeeseere.. BOIMOKHOCTh HATh PpadbfACHEHHE H CMOCOGCTBOBATH
pelLeHHI0 3TOro0 BONMPOCa HIIH YCTPaHEHHIO 3TOT0 HECOOTBETCTBHUA.
Takag BO3MOXHOCTh OyHeT IpPENOCTaBIATHCS OO HaTpaBIeHHSA
3afipoca O J[OCTyNe, €CJIM TONbKO ATEHTCTBO He COYTET, YTO
3afepXKa B IIpeNOCTaBIeHHH NOCTyna, BO3MOXKHO, HaHeceT yilepb
lieJTH, ¢ KOTOpOH 3anpaliMBaeTcs 3TOT AOCTYN. B io6oM ciyyae
ATEHTCTBO He fesaeT KaKUX-iu6o BbIBOJOB B OTHOILEHHH BOTIpoca
HJIH HECOOTBETCTBHA JO Te€X IOp, IIOKAa ........... He Oyner
MpefgocTaplieHa TaKasd BO3SMOXKHOCTb.

Ecau ¢ ........... He JOCTHTHYTO HHO# JOTOBOPEHHOCTH, HOCTYN
OCYLLECTBIIAETCA TOABKO B TedeHHe o6bIYHOrO pabodero AHA.

eeeereeans HMeeT NPAaBO Ha CONPOBOXAEHHE WHCIEKTOPOB ATEHTCTBA
BO BpeMsA JOCTyNa MPENCTABUTENAMY ........... IPH YCIOBHH, YTO STO
He 3afepXKHBaeT BLITONHEHHE WHCIIEKTOPAMH CBOMX (hYHKLUMA HIIH
HHBLIM 06pa3oM He MPENMATCTBYET STOMY.

CraTtbs 5
..... ..... IpelOCTaBJsieT AreHTCTBY JOCTYN K:
i) J1I060My MeCTY Ha naowadke;,

ii) JT1I060My MECTY HaXOXHEHHUS, ONPENEEHHOMY ............... B
COOTBETCTBHH CO CTaThel 2.a.v)-viii);

i) M060# cHATOU ¢ 3KCNAYATAUUU YCTAHOSKE UAU CHATOMY C
IKCNAYATAUUU MECTY HAXONCOeHUs 6He YCTAHOGOK, TRe paHee
O06LIYHO MCMOJIb3OBAJICA A0epHuIll MaTepuan.

Jio6oMy MecTY HaXOXIEHUS, ONpPENENEHHOMY ................ B
COOTBETCTBUU CO cTaThed 2.a.l), craThei 2.a.iv), cratbeit 2.a.iX)b)
HAW cTaThelt 2.b., TOMHMO TeX, 0 KOTOPLIX TOBOPHTCH B IYHKTE a.i)
BbIllIE, TIPH YCHOBHH, YTO, €CHIH ................ HE HMEET BO3MOXKHOCTH
TMPegOCTaBUTh TAKOX MOCTYMH, ............... IPUAAraetT Bce pa3yMHble
YCHJIHS [JAS He3aMeITUTEe]bHOrO YHOBJIETBOPEHHN TpeGoBaHHUi
ATeHTCTBa C TIOMOIL[bIO HHBIX CPENCTB.



JlioboMy MecTy HaXoXJeHHUS, OINpeNelIeHHOMY ATEHTCTBOM,
TMIOMHMO TeX MeCT HaXOXOEHUA, O KOTOpbIX TOBOPUTCA B
MyHKTaX a. ¥ b. Bbllte, B HeasX orfopa npob oxkpyxcarouell cpedu 8
KOHKDETHOM MECTEe HAXONCOeHUs TIPU YCIOBUH, YTO €CHH ...............
He HMeeT BO3MOXHOCTH IIpefOoCTaBHTh TaKOH JOCTYI,
npwiaraeT Bce padyMHble YCHIHMA JJIA  He3aMeIJIMTeJIsHOT
YyHOBJIeTBODeHHS TpeGOBaHHW AreHTCTBa B TIpHNeXaIllMX MecTaX
HaXO0XIeHHA WM C TIOMOLLbIO HHBIX CPENCTB.

CraTbs 6

an OCYILIECTBJICHHH CTaTh¥ S ATEHTCTBO MOXET BBINOJHITD

cienyloiiye BUabl 1€ATEJIbHOCTH:

a.

10

B oTHolLeHHH HOocTyrna B COOTBETCTBMH CO cTaTheH 5.a.0) WM iii):
BU3yaJibHoe HabOmonenue, oT6op Tpo6 OKpyXKaloUled Cpembl;
HCTIONB30BAHHE YCTPOHCTB AJMA oO6HApyXeHHS M H3MepeHHd
pagHal4H; oleyaThiBaHHE H TIPpUMEHeHHe APYyTHX
HAeHTHOHUHUPYIOIUHX M  YKa3blBalOLIMX Ha  BMeLIaTeJIbCTBO
YCTPOHUCTB, oOmpefnesieHHbIX B J[OMONHUTENbHBIX TIONOXEHUAX; U
TIpUMEHEHHe IpyrHx 0O6BEKTHBHBIX Mep, TeXHHYecKas
OCYLLIECTBUMOCTh KOTOPBIX ObLTa MOATBEpXKIeHa M HCIIOJb3OBaHUeE
KoTopbIX O6buIO corjacoBaHo CoBeToM  ympaBiswoiuux (B
OanbHeHlleM HMeHyeMbIM "CoBeTOM”) H TiOClIe KOHCYJbTallHi
MeXny ATEHTCTBOM H .......... .

B oTHolmleHHH [pgocTyma B COOTBETCTBHH CO CTaTbeH 5.a.ii):
BH3yaJibHOe HabuiofeHde; TONCYET YYETHBIX eIHHHLU SdepHozo
MaTtepuana; HepaspylualollHe H3MepeHHd M oT6op Tpob;
HCTIOJIb30BaHHE YCTPOUCTB QIR OOGHapyXeHHs H  H3MepeHHS
pagMalMM; HU3y4YeHHEe YYETHBIX JOKYMEHTOB, KacaloulUuXcs
KOJTHYECTBa, NPOUCXOXKTEHHUS H pa3MeLUeHHS MaTepHala; oT6op
npo6 okpyxalollei cpenbl; H MMPUMEHEHUE OPYTUX OGBLEKTHBHBIX
Mep, TeXHHYeCKas OCYL[eCTBUMOCTh KOTOPBIX GbLla TIONTBEPIKAECHA
H HCII0JIb30BaHHE KOTOPbIX 6bUIO coriacoBaHo CoBeTOM M Tocie
KOHCYJIIbTalUUH MeXIY AT¢HTCTBOM H .......... .

B oTHoOuleHHH mocTyma B COOTBETCTBHH cO cTaThed 5.b.:
BH3yaJbHoe HablofeHue; oT6op mNpo6 oKpyxalolleil cpensl;
UCIIONL30BaHHE YCTPOMCTB MJiA OOHapyXeHHsSs W W3IMepeHUsd
pagHalHK; H3yYeHHe KacalolU(UXCH rapaHTH IMPOH3BOACTBEHHBIX K
OTIPY304YHBIX Y4YeTHbIX HNOKYMEHTOB, M TIIpUMeHeHHe IPYrux
00BeKTUBHBIX Mep, TeXHHYecKast OCYLIeCTBUMOCTL KOTOPBIX 6bLia
TMOATBEpPXKIeHA M HCIOJb3OBAaHHE KOTOPBIX O6bIIO COTJACOBAHO



CoBeTOM H IOCIEAYIOL[MX KOHCYJIbTALMil MeXHYy ATeHTCTBOM H

B oTHollUeHWH HmocTyna B COOTBETCTBHH CO cTaThel 5.c.: orbop
npo6 oxpyxalollleif cpenbl M B ciyuae, ecliH pe3yibTaTbl He
MO3BONIAIOT PElHTh BOIPOC HJH YCTpaHHTh HECOOTBETCTBHE B
MeCTe HaXOXKJeHHs, OonpelesleHHOM AreHTCTBOM B COOTBETCTBHH
CO cTaTheH 5.c., MCIONB30BAHHE B STOM MeCTe HaXoXJIeHHs
BH3yaJibHOTO HabNofeHus, YCTPOHCTB HisA oOOHapyXeHuss H
H3MepeHHUs pagHalMH M IPUMEHeHHe IT0 CO[JIACOBaHHIO MeXKIy
........ .. H ATEHTCTBOM ApPYrHX 06beKTHBHBIX Mep.

CraTbsa 7

ITlo npocs6be ........... Are€HTCTBO H .......... JOTOBapHBalOTCA B
OTHOLLUEHHH peryadpyeMoro JgOocTyra B paMKax HacTosliero
IlpoTokona c uenablo NpeqoTBpallieHUS PACKPBITHS YyBCTBHTEILHOMN
C TOYKH 3peHUS SIepHOTO pacnpoCTpaHeHMs WH(pOpPMaluy,
BBITTONTHEeHUS Tpe6oBaHU 6€30MacCHOCTH HIIH (DH3UYECKONR 3all{UThI
HIY C Ledblo ofecrevyeHHs 3al{iTbl HaXORAUeHAcs B yacTHOM
co6CTBEeHHOCTH MM KOMMEPYECKH YyBCTBHUTEJNLHOH HHbpoOpMaluH.
Takue HOTOBOPEHHOCTH He NTpensTCTBYIOT ATeHTCTBY
OCYLLIECTRIATh [eATeNBHOCTh, KOTOpasA SABIAETCA HEOOXOMMMOM IS
oGecriedeHUst  y6eIUTeJbHOM  YBEpEHHOCTH B  OTCYTCTBHH
He3asiBIIEHHbIX  R0epHO20 MaTepuala ¥ IOEATSJIBHOCTH B
COOTBETCTBYIOLL[EM MeCTe HaXOXIeHHs, BKJIloYas pelleHue Jro6oro
BOITpOCa, OTHOCSALIErocs XK NPaBUIBHOCTH H ITONTHOTe UHGOPMALIUH,
0 KOTOpOW FOBOPUTCH B CTaThe 2, HIIM YCTPAHEHHE HeCOOTBETCTBUSA,
OoTHocALIerocs K 3Toil HHbopMalHH.

erenes ... MOXeT TpH INpegoCcTaBeHUH HHPOPMAUHMH, O KOTOpPOH
rOBOPHTCS B cTaThe 2, HHOOPMHPOBATh ATEHTCTBO O MecTax Ha
naowjadke HIA B MeCTe HaXOXKHeHHS, Ha KXOTODHIX MOXeT
TIPUMEHSATHCA PeryJIHPYEeMbIA HOCTYI.

Ho BcTynieHuss B cHiTy J06bIX Heob6xomUMBIX JOMONHUTENBHBIX

MMONOKEHHUH .......... MOXKET NPUOGErHYTh K PEryITHPOBaHHIO MOCTYIIA
B COOTBETCTBHH C ITOJIOKEHUSAMH MYHKTA a. BhILIIE.
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CraTtbd 8

Huuto B HacrtosumieM IIpoTokojsie He TIPpEMATCTBYET ........ .
NMpeIoCTaBIATh ArEeHTCTBY JOCTYN K MeCTAM HaXOXIeHHS B JOTOJHEHHE K
TeM, 0 KOTOPBbIX FOBOPHTCA B CTaThiAX 5 H 9, MM TIPOCHTh ATEHTCTBO O
NpoBeNeHHUH MHesTeJBHOCTH TI0 TIIpOBepKe B KOHKPETHOM  MecTe
HaxoXIeHHsi. ATeHTCTBO He3aMeNJIMTEJbHO TIpHJIaraeT BCe pa3yMHble
YCHJIHUS OISl OCYLLECTBJIEHUS NeACTBHH B COOTBETCTBHH C TaKOH NMpochbom.

Cratbs 9

...... .... TIPETOCTABJIAET ATEHTCTBY HOCTYN K MeCTaM HaxXoXAeHHS,
onpenejeHHbIM ATEHTCTBOM IS 0T6opa npob oxpyxcarouiell cpedbi HG
o6wuprol TeppuTopuu, TIDM YCJIOBHH, HYTO €CIH .......... He HMeeT
BO3MOXHOCTH IPENOCTaBHTh TAKOH KOCTYI, TO ....cce.ee.. NpHJaraer Bce
pasyMHble YCHJIIMS IJs YHOBIIeTBOpeHHA Tpeb6oBaHHM ATreHTCTBa B
aJIbTepHAaTHBHBIX MECTaX HaXoXJeHHsA. AreHTCTBO He 3amnpalluBaeT TaKoH
IOCTYN HO TeX Top, ToKa oT6op npob okpyxcaiouwjed cpedsl Ha O6WupHOU
TeppuTopuu W TIpoLleNyPHble Mepbl JJIi €ro NpoBedeHHUS He of06peHbl
CoBeToM H He TIpoBeleHb! KOHCYJbTAUHH MEXIY ATEHTCTBOM H ...........

Cratps 10
ATeHTCTBO HH(POPMHPYET ........... o:
a. HeATeNILHOCTH,  OCYlUeCTBIEHHOW B  paMKaX  HAaCTOSLEro

IlpoToKona, BKJIOYas HEATEJBHOCTh B OTHOLUIEHHUH JIIOOBIX
BOIIPOCOB HMJIM HECOOTBETCTBMH, KOTOpble ATEHTCTBO IOBEJIO HO
CBEHEHHS  ........... , B TIpeleNaX I1UeCTHOECATH HHeHd TIocie
OCYLLIECTBJIEHUS ATeHTCTBOM 3TOH HesATeIbHOCTH.

b. PesynpraTax HesiTeIbHOCTH B OTHOUIEHHH JIIOOBIX BONPOCOB HIIH
HECOOTBETCTBUH, KOTOPble ATeHTCTBO JOBEJO N0 CBEHEHHS ...........
, TIO BO3MOXHOCTH CKopee, Ho B Jio60M cnyyae B TedeHHe
TPUIUATH AHeH NMocie NoJy4eHHA ATEHTCTBOM 3THX pe3yJIbTATOB.

C. BblBOJIaX, KOTOpbIC OHO CleJIaJio B pe3yJjibTaTe CBOEH HIeATeJIbHOCTH
B COOTBCTCTBHH C HACTOALLHM HPOTOKOJIOM. Takue BBIBOJbI
IIPEenOCTABIAKTCA €XEerogHo.

12



HA3IHAYEHHWE UHCITEKTOPOB ATEHTCTBA
Cratpsa 11

a. i) FeHepaJILHBIA QHPEKTOP YBEHOMIISET ....... 00 YTBEPXKIOECHUH
CoBeToM JI1060ro JONXKHOCTHOrO JiMlla ATeHTCTBa B
KayecTBe MHCHeKTopa 10 rapaHTusaM. Ecau ......... He
u3BellaeT ['eHepaibHOro HUpPEXTOpa O CBOEM OTKIOHEHUH
TaKOIr'o HOJXHOCTHOIO JIMlla KaK UHCIEKTopa HOJIf ........... B
TeYyeHHe TPeX MECHALEB Mocke MOIyYyeHUs yBegoMIeHus o6
yTBepXaeHUH CoBeTOM, HHCIEKTOpP, O KOTOPOM TaKHM
o6pa3oM YBEIOMIEH... ........, CYMTAETCH HA3HAYEHHBIM B

cesrecrsaas y

ii) FeHepasIbHBIN OHpeKTOp, HEWCTBYS B OTBET Ha IPOCHOY
......... I no CO6CTBEHHOM HHUIHaTUBE,
HeaaMeTHTEeNIbHO  HHpOPMHpPYET  ........ o6  oT3biBe
Ha3Ha4eHHUN J060ro QOJXHOCTHOrO JIHLA B KayecTBe
UHCHeKTopa AJA ........ .

b. YBenoMiieHHe, 0 KOTOPOM FOBOPUTCSA B ITYHKTeE a. BbIlle, CYHTACTCS
TIONY4YEHHBIM ..... . yepe3 ceMbh AHeW Iocie HaThbl HaIlpaBJIeHUSA
AreHTCTBOM TaKoro yBeLOMJIEH U enenes 3aKa3HoOH
XOppecloHAeHIHEeH.

BHU3bI
CraTths 12

cceeneess B TEUEHHE ONHOIO MecALA IMOCHE IMOJyYeHHS 3ampoca o6
STOM, IIPENOCTABJIAET yKa3aHHOMY B TaKOM 3amnpoce Ha3HaYeHHOMY
HHCIIEKTOPY COOTBETCTBYIOLLUYI0O MHOTOKPATHYIO BBE3HY10/Bble3JHYIO
U(MM) TPaH3HUTHYI0 BH3bl, KoTopble TpebyloTcs INA obecrnedeHus
HHCIIEKTOPY BO3MOXKHOCTH Bhe3a M IMpe6bIBaHUA HA TEPPHTODHH .......... B
LleJIAX BbIMoJHeHUs ero(ee) &yHkuuin. JIo6ple 3ampollieHHblE BH3bI
NEeHCTBUTEJIbHBI B TedeHHe He MeHee ONHOro roga H B ciydae
HeoOXOMUMOCTH BO3OOHOBIAIOTCA B TeYeHHe T[epHoma Ha3lHayeHusd
HHCITEKTOPA B .........

13
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JOITOJIHUTEIBHBIE INOJIO2KEHHUA
CraThsa 13

B Tex cnyyasx, Korma ........ HIH ATEHTCTBO YKa3pIBalOT Ha
HeO6XOOHMMOCTL omnpefenTs B JONMOJHHUTENBLHBIX TTOJIOXKEHHUSX,
KakHM obpa3oM cliegyeT IIpUMEHSTh MeEpbl, H3JTOXKeHHbie B
HacTosiueM IIpoTokoie, ...... H ATEHTCTBO COTJIACOBBIBAlOT TaKHe
JlonmoHUTeNbHEIE TIOJIOXKEHHS B TeYeHUe JeBAHOCTa [JHEH Iocile
BCTYIUIEHHS B cHily Hacrtosiuero IIpoTokoJia WM, B TeX CiyuyasXx,
Korga yKa3aHHe Ha HeoOXoMUMocTh TakKux JlomoJNHHUTENBHBIX
MOJIOXKEHUH fgaeTcs IIoclie BCTYIUIEHHS B CHJIY HacTOSLUEro
IMpoTokona,- B TeyeHHe OeBAHOCTa JHEH TIocle ATkl TaKOro
yKa3aHUug.

Jlo BcTymieHHS B CHIY JIOGLIX HeoOXOoOMMBIX J[OMOJIHUTENbHBIX
MOJNIOXKEHHH ArCEHTCTBO HMMeeT TIpaBO TNPHMEHNTh  MEpbhI,
H3NoxeHHble B HacTosileM [IpoTokoue.

CHUCTEMbI CBA3HU
Cratbya 14

............ . IaeT pa3spellieHHe ATEHTCTBY CBOGOIHO HCITOJIb30BaTh AJA
clyxkebHbIX LeJied CHCTEMbl CBS3H MeEXIY HHCIEKTopaMu
ATeHTCTBa B ......... ¥ lleHTpasbHBIMHE yuypeXIeHUAMH ATeHTCTBa
d(uiu)  PerwonHaabHbIMH  6lOpo, BKJloYas  Iepejayy B
HEaBTOHOMHOM  HJIH aBTOHOMHOM  peXHMe HH(pOpMallHH,
MTOCTYMAIolLEH OT yCTPOHCTB, YCTAHOBIEHHBIX ATEHTCTBOM B LieJIIX
coxpaHeHHUs H(MIH) HabMIONEHHSA, HITH H3MepeHHs, U obecreynBaeT
3alLUTY TAaKOW CBA3H. ATrEHTCTBO ToOCjie KOHCYJbTALHH C ...... .
HMeeT NpPaBO HCIOJIb30BaTh YCTAHOBJIEHHblE Ha MeXIyHapOLHOM
YpOBHE CHCTEMbI NPAMOM CBR3H, BKJIIOYAs CITYTHUKOBbIE CHCTEMBI
H Ipyrue BHObI JaJibHeH CBA3H, HE HCIOJb3YEMBIE B ........... . Tlo
npockbe .......... HIH AreHTCTBAa TMOAPOGHOCTH, KacalollHecs
OCYLLIECTBJI€HHS STOoro ITyHKTa B OTHOLUEHHH Ilepefayd B
HeaBTOHOMHOM  HJIH aBTOHOMHOM  peXHMe  HHGpOpPMaLHUH,
NnocTymaiolled OT YCTaHOBIEHHBIX ATEHTCTBOM  YCTPOHCTB
coxpaHeHHd H(MNH) HabJNIOOEeHUR UK H3MepeHHs, onpenesiloTcs B
JonoNHUTENLHBIX MOJIOXKEHUAX.

[Ipy ycTaHOBJIEHHH CBSA3H W Iepefave HHdpopMalHdy, KakK 3To
MpeRycMaTpUBaeTcs B IIYHKTe a&. Bblllle, HagjiexallldyM ob6paizom
YYHTBbIBaeTCA Heo6X0qHMOCTh obecrneyeH sl 3allMTE] HaXomsALLUeHcs
B YaCTHOH COOCTBEHHOCTH WJIH KOMMEPYECKH YYBCTBHTEJbHOHN



HHbOpMaLHH MJIH ToW HHMDOPMALUH O KOHCTPYKLIHH, KOTOPYIO
........... CYHUTaeT 0c060 YyBCTBHTEILHOM.

3ANIUTA KOH(DI/HIEHHPIAJIBHOFI HHPOPMALIMHA
Cratba 15

ATEHTCTBO  IoOOIepXHBaeT CTPOTHH  peXUM  obecreyeHHs
acdbdexTHBHOR 3aLLHTHI oT PacKpBITHA KOMMepPYECKHX,
TEeXHOJIOTHYECKHX M TIPOMBILUIEHHbIX CEKpPeTOB H JpYyIoH
KOHbHIeHUHATbHOH HWHGOPMALHH, KOTOopas CTAHOBHUTCH €My
H3BECTHOW, BKJloYad TaKylo HHOpMalHIO, KoTopass CTaHOBHUTCS
H3BECTHOH ATEHTCTBY B XoOll€é OCYLIECTBIEHHS HACTOSLLEro
IMpoToxkoua.

PC)KHM, O KOTOPOM TOBOPHTCA B ITYHKTE &. BbILLIE, BKJIIOYaET, B
YaCTHOCTH, ITOJIOXKECHHUSA, OTHOCALIHECH K:

i) O6LUMM TIPMHLMIIAM H CBA3aHHBIM C HMMH MepaM IO
o6pallieHH10 ¢ KoHHIeHUHaNbHOH HHpOpPMaLHed;

ii) YCIIOBHSIM HaHMMa IlepcoHaJla, KacalOLUMMCS 32l UThbI
KOHGHIeHHaIbHOH HH(pOPMalHy;

iii) npouenypaM B cJiydyae HapyLIeHHH HJIH SKOObl MMEBLLUHX
MECTO CJIyyaeB HapyLUeHHA KOH(GHIEHUHaJIbHOCTH.

PC)KHM, 0 KOTOPOM T'OBOPHUTCA B ITYHKTE a. BbILIC, YTBEPXKOACTCA H
MMEPpHOOHYECKH pacCMaTpHBacTCA CoBeToM.

MPUITIOKEHHU S
CraTpsa 16

IIpunokeHHss K HacrosweMy IIpoTokomy SsBASIOTCH  €ro
HEOTBEMJIEMOH 4YacThlo. 3a HCKIIloYeHHeM liejleil BHeCeHHS
nonpaBok B IlpunoxeHus, TepMHH “IIpoTokKon”, Kak OH
ynoTpebisieTcs B HacToslleM NOKYMEHTe, o3Ha4daeT IIpoTokos H
TIpunoxenus, BMecTe B3ATbIC.

B nepeyenb BHIOB HEeATEIbHOCTH, YKa3aHHbIX B [IpHiioxenuu I, u
TniepedyeHh  oGOpYNOBaHHA M  MaTepHaJla, YKa3aHHBIX B
IIpunoxenuu II, CoBeToM MOTYT BHOCHTBECA TIIONMpPaBKH IIO
pexoMeHIalHH co3faHHoW CoBeToM pabGodyed IPYNIbl IKCIEPTOB

15



OTKpBITOr0 cocraBa. Jlio6asi Takas IONIpaBKa BCTYNaeT B CHIY
Yyepe3 YeThIpe Mecsla mociie ee MpHHATHA COBETOM.

BCTYIUIEHHE B CUITY

Cratbsa 17

Hactossuuu#t IIpoToKos1 BCTymaeT B CHITY

B M€Hb, Korma ATEHTCTBO TOJYYUT OT ......... MMHChMEHHOE
yBenoMJeHHe o] TOM, 4yTO 3aKOHOHaTelbHbIC H(HITH)
KOHCTUTYLHOHHBIE TpPe6OBAHHUA ............ , HeoOxooWMble IS

BCTYINIEHHUS B CHUJIY, BBIIIOJIHEHBI.
3
HJIK

Tocsye MOANMUCAHUS TIPESCTABUTENSMH ........ H ATEHTCTBa.

MOXeT B Jilo6oe BpeMs [0 Toro, Kak Hactoswui IIpoTtokon

BCTYIIMT B CHJY, 3a8BHTh, 4TO ....... ceeeees 6ymeT NMPUMEHSITh HACTOALLMHU
[TpoToKoJ Ha BpeMEHHOH OCHOBE.

TeHepasbHbIM OHpEKTOp He3aMeIJIUTeNbHO HHPOPMHpYET BCe
rocygapcTsa - 4JieHbl ATEHTCTBa © JI0O60M 3asBJEHHH O TPUMEHEHUH
HacToswero IIpoTokosia Ha BpeMEHHON OCHOBe W O €ro BCTYIUIEHHWU B

CHITY.

OTPEJEJIEHUSA

CraThsa 18

Jis uenei Hactoauero [TpoToxona:

OtHocswuecs K fS0epHOMY  TONAUBHOMY YUKAY  HAYYHO-
uccnedo6aTeabcKue U ONBITHO-KOHCTPYKTOpCKUe paloTel 03HA4YaloT
IEeATeIbHOCTh, KOTOpas KOHKPETHO OTHOCHTCSA K JIIoOOMY acrekTy
pa3paboTKH Mpoliecca WIIH CUCTEMBI JIO60T0 U3 CllefylolLero:

- KOHBEPCHH S0epHO20 MaTepuana,

- oborallieHHs 20epH020 MaTepuana,

16
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- H3roTOBJIEHHUS ANEPHOTO TOIIUBA,
- pPeaxkTopoOB,

- KpHTHYecKHUX c6opoK,

- NepepaGoTKH AKEPHOTO TOILIMBA,

- o6paboTkd (He BKIIOYas TEpeyNakoBKH HIH
KOHAMIIHOHUPOBAHUA, He TNpeIyCMaTpHBAIOLLEro
pPa3feNIeHUs 3JIEMEHTOB, JIJA XPaHEHHS HIIH
3aXOPOHEHHMA) OTXOMOB CPeNHEero HJIH BBICOKOrO
YPOBHS aKTHBHOCTH, CONEpXAalHX TUTYTOHHH,
8bicoK00002aujeHHbII YDAH HITH ypaH-233,

HO He BKJIOYAIOT HeATENbHOCTh, OTHOCALLYIOCA K TE€OPETHYECKHM
HIH dyHOAaMEHTAJLHBIM HayYHBIM HCCIELOBaHUAM HIH K Hay4YHO-
HCCJIENOBATEJLCKHM H ONBITHO-KOHCTPYKTOPCKMM pafGoTaM 1o
NMPOMBILIIEHHBIM TNPHMEHEHHAM pPagHOH3OTOIIOB, METHUHMHCKHM,
THAPOJIOTHYECKMM M CEIbCKOXO3AHCTBEHHEIM IPUMEHEHHSAM,
H3YUEHHIO MOCHEeACTBHH I 300POBhA H OKPYXXaIOLlUEeH Cpeanl H 1Mo
YCOBEPUIEHCTBOBAHHIO TEXHHYECKOTO OBCIY KMBaAHKS.

Haowadka o3HavaeT TEPPHUTOPHIO, FPaHHILI KOTOPOH onpeneneHbl
veeeee.. B COOTBETCTBYIOLUEH HMHGOPMALHMH O KOHCTPYKLHH
YCTGHOSKU, BKJIOYaN OCTAHOGAEHHY)0 YCTGHOBKY, & TaKXe B
COOTBETCTBYIOLLEH MHGOPMALIHH O MecTe HAX0WCOeHUus 6He
YCTano6ok, TAe O6GBIYHO MCMOJIL3YeTCH A0epHbill MaTepuad, BKIloYas
3aKpLITOe MeCTO  HAXoxOeHuR® 6He YCTAHO80K, THe paHee
HMCMOJIL30BAJICA f0epHbill MaTepuan (KOTOpble OrpaHHYHBAIOTCH
MECTAMHM HaXOXIEHHsA, T[Re HMEITCH TropsYHe KaMepbl HIIH
OCYLLIECTBIANACh  NeATeJbHOCTh, CBA3aHHAS C KOHBEPCHEH,
oforalieHdeM, H3ITOTOBJICHHEM HJIH TIepepaGOTKOH TOILIHEA).
Ilmowagka  BKIIOYaeT TakXke Bce O0OLEKTH, COBMECTHO
pa3MelleHHble C YIMOMSHYTBIMH BhIllie YCTGHOSKOU HIIH MECTOM
HaXOXJOEHHSA, C 1ebj0 TPEJOCTARNIEHHA HMJIH HCIOJb30BaHHS
CYLLIECTBEHHBIX CPEICTB obecneyeHus, BRIlOYaA: TrOpAYHE KaMephl
s 0o6pabGoTKH OOJIy4eHHBIX MaTepHalloB, He CcomepXKallHX
A0epHBlll MaTepuan, YCTAHOBKH IJiA o6pabOTKHM, XpaHeHHA H
3aXOPOHEHHS OTXOHOB;, a TaKXe 3[aHHfl, CBA3aHHbie C
COTIACOBAHHBIMH  INpPEIMETAMH, OINpPENENeHHBIMH  ............ B
COOTBETCTBHHU CO cTaThel 2.a.iv) BbIllle.
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18

CHATAR ¢ IKCNAYATAYUU YCTGHOBKG UAU CHATOE C IKCNAYGTAUUU MeCTO
HAXOWCOeHUS 6He YCTAHOB0OK O03HAaYaloT OOBEeKT HIH MeCTO
HaXoX[eHHUs!, Ha KOTOPBIX [OEeMOHTHPOBAHbBl WJIH CcHeJaHbl
HENPHUITOAHBIMH K 9KCIJIyaTallHMd OCTaBIUHECS KOHCTPYKLUHH H
obopynoBaHHe, BaxHbIe OJA ee{ero) HCIOJb30BaHHUA, TaK YTO
oHa(0OHO) He HCMOJb3yeTCH IUIA XPaHEHUS S0€PHO20 MATEpUaAa U He
MOXeT [aliee HCIoJb30BaThC MU O6GpalueHHS C  A0epHLIM
MaTepuanom, ero o6paboTKH HIH HCIOJb3OBAHHUA.

OcranoaaenHan YCTAHOBKaG UAU 3aKpHTOE MeECTOo HAXO0MNCOEeHUR 6He
YCTaHo80K O3HavyawT o6BeKT HITH M€ECTO HaxXoXIJCHHUA,
JKCIINTyaTauHsA KOTOPbBIX NTPEKpaLl€Ha H H3 KOTOPbLIX U3BAT m)epnud
marepuan, Ho KOTOpbIC HE CHATHI C IKCIIJIyaTallHH.

Buicokoobozaujennsiil ypan o3HadaeT ypaH ¢ oboralleHueM 20% HiH
BBILLIE TIO H30TOITy ypaHa-235.

OT160p npo6 okpyxcawouied cpedsl 8 KOHKDETHOM MeCTe HAXONCOeHUS
o3HavyaeT oT6Op NMpo6 OKpyXalolleH cpexsl (HalpuMep, BO3OYyXa,
BOMbI, PacCTHTEIILHOCTH, TOYBLI, 3arpsA3HeHUH) B OIpeNeIeHHOM
ATeHTCTBOM MecCTe HaXOXOEHUS U HelloCpencTBeHHOM O6JIH30CTH OT
HEro ¢ 1eNpl0 cComeMcTBUS ATeHTCTBY B NOATOTOBKE BbIBONLOB 00
OTCYTCTBHH He3asiBJIEHHBIX R0epH0O20 Marepuana HIH SNEpPHOH
IEeSTEJbHOCTH B HTOM OIpeNeIeHHOM MeCcTe HaXoXIeHHUS.

OT60op npo6 okpyxcarowell cpedsl Ha o0wupHOU TeppuTopuu O3HavaeT
oT6op mnpo6 oxpyxXalouied cpenbl (HampuMep, BO3[yXa, BOXLI,
PacTUTENBLHOCTH, IOYBbI, 3arpPA3HEHHi) B psge onpeleleHHbBIX
ATEHTCTBOM MECT HaXOXIEHHS C lelblc CONeHCTBHA ATEHTCTBY B
[MORrOTOBKe BHIBOOOB 06 OTCYTCTBUM He3asBNEHHBIX AdepHozo
MaTepuana WM IHEpHON OeATeILHOCTH Ha O6IUHPHOH TePPHTOPHH.

HOepnuiil MaTepuan corlacHoO olipefelieHHIo, TaHHOMY B cTaThe XX
YcraBa, o3HayaeT U060 MCXOOHBIA MaTepual WIH Ji06o#
CNellHAJIbHEIH paclleTUIslolMAcs MaTepHalt. TepMHH HCXOAHbIH
MaTepHall He MOoJIXKeH TONKOBaTbCS TPHUMEHHMTENIBHO K DYHEe HJIH
oTXodaM pYyIbl. JIto6oe omnpeneienue, naHHoe CoBeTOM B
COOTBeTCTBHH co cTaThel XX YcTaBa AreHTCTBa Nociie BCTYIUICHHS
B cwiay Hacrosiigero IIpoTokona, KoTopoe paclUMpSieT CITHCOK
MaTepHalioB, CYHTAIOILUUXCA HCXOOHBIM HJH  CIelHaJbHBIM
paclieIUIAIOIIHMCS MaTepHaJIOM, BCTYNaeT B CHJIY B paMKax
HacTosiwero [IpoToxoJia TOJBEKO MOCJE MPHHATHS ........... .



Yeranoeka o3navaeT:

i) peakTop, KPHTHYecKYW COOpKY, 3aBOj MO KOHBEPCHH,
3aBOJ IO H3TOTORIEHHMIO, NepepabaThiBaloOlLYI0 YCTAHOBKY,
YCTAaHOBKY HJIA pasfesieHHS H3OTONOB HIH OTHeJbHOE
XpaHWIHILE, HIH

ii) J060e MECTO HaXoXOeHUs, rae OObIYHO HCITONb3YeTCs
A0epHblil MaTepuaa B KOJUYECTBaX, ITPEeBbILIAIOIIUX ONMH
3¢ HEKTHBHBIA KHJIIOTPAMM.

Mecro HaxoocOerus 6He YCTAHO80K O3HavaeT JII060H O06BEKT HIH
J1060e MeCTO HaXOXIEeHHS, KOTOpble He ABIAIOTCH YCTAHO6KOU, U
rae oOBIYHO HCTIONb3yeTcH SdepHuil MaTepuas B KOJUYeCTBaXx,
paBHBLIX OQHOMY 3t eKTHBHOMY KHJIOTPAaMMYy HJIM MeHee.
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I[TPNJIO2KEHHUE 1

INNEPEYEHDb BU1OB JEATEIIBHOCTH, O KOTOPBIX TOBOPHUTCA

i)

ii)

iii)

iv)

B CTATBE 2.A.1V) HACTOALEI'O ITPOTOKOJIA

HaroroBiieHHe POTOpHbIX Tpy6 0Af yeHTpugye UM cOOpKa 2a308bix
yentpugye.

Poroprete Tpy6w 043 yentpugyz 03HAYAIOT TOHKOCTEHHbIE
LUHIMHAPLI, ONMKCAaHMEe KOTOPHIX TNpHBeneHo B pasgese 5.1.1b)
Ipunoxenus II.

TIazossie yentpugysu o3HayaloT LEHTPUGYTH, ONHCAHHE KOTOPbIX
NIpHBeNEeHO BO BBOMHOM 3aMedaHUH K paszfgeny 5.1 IIpunoxenns II.

Harotosnenue dugdgdysuonnsix Gapvepos.

Hugppysuonnbie 6apvepst 03HaYalOT TOHKHE IOPHCTBIE (HILTPBI,
ONIHCaHHe KOTOPLIX NIPpUBeAeHO B pa3feie 5.3.1 a) [Tpusoxenus 1I.

HaroToBiienue HIIH c60pKa CUCTeM, UCNOALIYIOUUX NG3EPbL.

CucTemol, ucnoav3yroujue Aazepsl, 03HAYAIOT CHCTEMEI, BKIIOYalolIHe
Te TipeAMEThI, ONHCaHWe KOTOPBIX TNpuBefeHo B pa3sgeie 5.7
ITpunoxkenus II.

HarotosiieHHe HIH c6opKa  3AMeKTPOMAZHUTHHIX  Cenaparopos
U30TONoS.

DnexTpomazHuTHble cenapdTopul U30TONOS O3HAYAIOT TE IIPEIMETHI, O
KOTOpBLIX roBoputcs B pasfene 5.9.1 llpunoxenus II u kotophle
coIepKAT HMCTOYHHKH HOHOB, OITMCAHHE KOTOPHIX INPUBENCHO B
pasgene 5.9.1 a) Mpunoxenus II.
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vi)

vii)

viii)

Al/2

HsrotosiieHHe HIH COOPKA KOAOHH WIH  3KCTPAKYUOHHO20
060pydosanus.

Koaonusl UM 3KCTpaKyuoHHoe 060py00o6aHue O03HA4aloOT Te
NpeaMeThbl, ONTUCaHHe KOTOPbIX NMpHBeAeHo B pasfmesax 5.6.1, 5.6.2,
5.6.3,5.6.5,5.6.6,5.6.7 u 5.6.8 ITpunoxenus II.

H3roTosiieHre pa3sfelMTeNbHBIX coneA WIH Guxpesuix Tpy6ok 04s
aspoduramuyeckozo 0602auieHus.

PasnesnTeNbHbIE CONAG UK uxpegbie TPYOKU 01 A3p00UHAMUYECKO20
060zaujeHus 03HA4YalOT pas3feIuTeIbHbIE COTINIa U BUXPeBble TPYOKH,
onuMcaHWe KOTOPbIX TPUBENEHO COOTBETCTBEHHO B pasfmenax 5.5.1
u 5.5.2 Tpunoxenus I1.

HaroToBiteHHe HIH cOOPKaA CUCTEM 2eHepayuu YPAHOB0U NAA3Mbl.

CucTembl 2eHepayuu ypawosou naaimbl O3HAYalOT CHCTEMBI IS
reHepalldd yYpaHOBOH IUIa3Mbl, ONMHcaHHe KOTOPBIX IPHBEICHO B
pasnene 5.8.3 Ipunoxenus II.

H3arotoBiteHue yupkoHuesvix TpyO.

Lupkonueswie Tpy6ui o0O3HavyalOT TpPyOBl, ONHcaHHe KOTOPBIX
npuBeaeHo B pasgeiie 1.6 [Tpunoxenus II.

IIpou3BoACTBO MJIH TOBBILIEHHE KauvyecTBa TaoweAou 60061 uAu
dedTepus.

Taxcenas sooa uau OedTepuil 03HAYAIOT JAeHTEPHH, TAXEIYI0 BOAY
(okcum nedTepHs) H JobGoe Apyroe coelMHeHHe [eHTepHs, B
KOTODOM OTHOLIEHHE YHCJIA ATOMOB OeHTEPHS K YHCIY aATOMOB
Bogopoia mpesbiiuaeT 1:5000.

HarotoBnenue zpagura s0epHoid yucrorsl.
I'pagur s0eprod wuctoTel o3HayaeT TIpacdUT, YPOBEHb YHCTOTHI

KOTOPOTO  BbIllle, YeM S5 MIIJIHOHHBIX t}{aC'reﬁ 6opHoro
DKBUBAJIEHTA, & TUIOTHOCTh npeBbiluaeT 1,50 r/cm.



xi)

xii)

xiii)

Xiv)

xv)

NarotonneHne KoHTetinepos OAR 00AYYEHHO20 TONAUEG.

Konreilnep a8 o6Ay4eHHO20 TonAusa oO3HaYaeT €MKOCTh A
MepeBO3KY W/ Uu XpaHeHHUs o6y4eHHOro TOIIJIUBA,
ofecredyBalOIyl0 XHMUYECKYIO, TEIJIOBYIO H paIHallHOHHYIO
3all{UTYy, a TaKXe OTBOJ TellJla pacliafia Bo BPeMs IepeMelleHHS,
MepeBO3KH H XpaHEHHA.

H3rotoBneHHe peakTopHbLX ynpasASiOuiUx cTepxcHell.

Peaxtopnbie ynpasasioujue CTepicHu 03HaYyaloT CTEPXKHH, ONHMCcaHHe
KOTODBIX NpUBeReHO B pasneine 1.4 Tlpumoxenus II.

NaroToBiieHHe 6e3onacHeiX ¢ TOYKU 3peHUS KpUTUYHOCTU 6akos u
pesepayapos.

Beszonacublie ¢ Touyku 3peHus KpuUTUNMHOCTU 0aKu u pe3epsyapul
03HavYalT Te TmpeaMeThl, OMHMCAHHE KOTOPBIX TIPHBENEHO B
paagesax 3.2 u 3.4 Ilpusoxenus II.

H3roToBiieHHe Mauiun 048 pyOKu 00AYYeHHBIX TONAUSHBIX IAEMERTOS.

Mawunn 0a8 py6ku 006AYYEeHHbIX TOMAUBHLIX 3AEMEHTO8 O3HA4YaloT
o6opymoBaHHe, OITHCAHHE KOTOpPOro TMpHBeNeHO B pasfese 3.1
TIpunoxenus I1.

CoopyxeHHe 20pavux xamep.

lopsaune kamepst 03HavalOT KaMepy WJIH COeIHHEHHble MeXAy
coboit KaMepbl obLIHM 0OBEMOM He MeHee 6 M°, cHabXeHHbIe
3all{MTOH, PaBHOH WJIH TIpeBbIlUalOLIEld SKBHBaJeHT (0,5 M 6GeToHa
TJIOTHOCTBIO 3,2 r/em’ HITH 6outee, YKOMIIJIEKTOBaHHbIE
obopynoBaHHeM HJISl ITpOBelJeHUS OMepauud ¢ HCIOJb30BAHHEM
LHCTAHLHOHHOTO yIIpaBJIeHHS.
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IMTPUIJIOKEHHME I1

INEPEYEHD COT'NTACOBAHHOI'O OBOPYIOBAHHUSA U

HEAOEPHOI'O MATEPHAJIA JIJIA OTYETHOCTH OB 3KCIIOPTE

1.1.

Y UMITIOPTE B COOTBETCTBHH CO CTATBHEM 2.A.1X)

PeakTophl H peakTopHOe 060pyROBaHHE
KoMIiulekTHBIE SiepHBIE PEAKTODBI

fimepHble peakTopbl, CNOCOGHBIE paboTaTh B PpeXHMeE
KOHTpOJHpYeMOH caMoTiofJepXHBalolledcss LeNHOH peakuyH
DeJieHHusl, MCKJlo4Yasi peakTopbl HyJeBOA MOLUHOCTH, KOTOpble
OnpeneNsiloTcs KakK peakTOpbl ¢ NMPOEKTHbIM MaKCHMaJIbHBIM
YPOBHEM TIPOM3BONCTBA IUJIYTOHHSI, He TPEBbILIAIOLIHM
100 rpaMMoOB B rogx.

MMOsACHHUTEJIbBHOE 3AMEYAHHE

"finepHBIi  peaKTop” B  OCHOBHOM  BKJIOYaeT  Y3JIHI,
HaxoIslHecH BHYTDH KopITyca peakTopa 178)0°
HENOCPEACTBEHHO NpHMBIKaOLIHE K HeMy, o0opyxoBaHHe,
KOTOpOoe KOHTPOJHPYET YypoBeHb MOLLHOCTH B aKTHBHOH 30HE,
M KOMIIOHEHTEI, KOTOpble O6LIYHO COMAEPIKAT TEILIOHOCHTEID
TepBoro KOHTYpa aKTHBHOM 30HBI peakTopa, MJIM BCTYIAIOT C
HHMM B HeITOCPENCTBEHHBIH KOHTAKT HIIH YIIPABIAIOT HM.

He npeanosiaraercs HCKAOYEHHE DPEaKTOPOB, KOTOpbie
HaJJIeXalluM o6pa3oM MOTLJIH 651 NMOXBEPrHYThLCS
MonMbHUKanWu JOJA TPOH3BOACTBA 3HauyMTeNbHO Oosibllero
KoJjudecTBa, YeM 100 rpaMMoB TUIYTOHHS B roi. PeakTopsl,
npeqHa3zHayeHHble JUIA  HJIMTEIbHOH  ®KCIUIyaTalldH  Ha
3HAYHUTEJILHLIX YPOBHAX MOLUHOCTH, HE3aBHCHMO OT CTeNeHU
Hx BO3MOXHOCTeH NPOH3BOJCTBA TUTYTOHMA, He
paccMaTpHBAlOTCA KakK “peakTopbl HYyJIeBOH MOLIHOCTH" .

3TOT nepeyeHb, KoTopbi CoBeT corjlacoBall Ha CBOEM 3acelaHHH 24 dempans
1993 roma 8 MCOONB30BAHMA B leISIX pPealH3alMH cXeMbl J06POBOJIBHOR
OTHYETHOCTH M B KOTOPBIH COBETOM BIIOCNENCTBHH GbLIH BHECEHb! [TONPABKH.
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1.2.

1.3.

All72

PeakTopHEIC KOPNyca BHICOKOTO JABIICHHA

Meramruueckue Kopryca B c6ope MJIM MX OCHOBHblE 4acTH
3aBOJCKOrO H3TOTOBJICHHS, KOTOpBIe creuyajibHO
NMpeRHa3Ha4YeHbl UAY TIOXCOTOBJIIEHBI IJIS pa3MelLlleHUS B HHUX
aKTMBHOM 30HBI SIfePHBIX PEaKTOPOB, K&K OHH OINpeldesieHbl B
myHkTe 1.1. BbIlle, W cnoco6Hble BbIMepXHBaTL paboyee
HaBJieHHE TEIJIOHOCHTENSA NTepBOro KOHTYpa.

[TOACHHUTEJIbBHOE 3AMEYAHHE

BepxHsi®s 1nJMTa KOpmyca BbICOKOTIO MaBJIeHHA peakTopa
OXBaTbiBaeTcd MNYHKTOM 1.2 kaK OCHOBHas, 3aBOLCKOIO
H3rOTOBJIEHHSA, YaCTh KOPITyCa BbICOKOIO JaBJIEHHU.

BHyTpeHHHe dYacTH peakTopa (HampuMep, IMMOILIEPXKHBAIOLHe
KOJIOHHBl W TUTHTEI AKTHBHOHM 30Hbl H JODYrHe¢ BHYTPEHHHe
4YacTH Kopmnyca, HampaBigollue TpyObl [JIA peryJlHPYIOLIMX
CTEpXHEH, TeINIOBble 9KpaHbl, TNePeropogxH, TpybHble
pelUeTKM aKTHBHOM 30HBI, IJIaCTHHbI OHbdy3opa W T.O.)
OOLIYHO TOCTABIAIOTCA  ITOCTABIIMKOM  peaKkTopa. B
HEKOTOPBIX CJIyyadX ornpeaejieHHble BHYTPeHHHE OINOpHBIE
KOMITOHEHTbI BKIIIOYAIOTCA B H3rOTOBJIEHHE KOpPITyca BBICOKOLO
OaBJeHHA. DTH NMpegMeThl ABJIAIOTCA JOCTATOYHO BAXKHBIMH C
TOYKH 3peHHs O6e30MacHOCTH H HaJeXHOCTH 3KCIUTyaTaUHH
peakTopoB (M cllefoBaTENLHO, C TOYKH 3PeHHS apaHTHAHBIX
06513aTeNILCTB M OTBETCTBEHHOCTH IOCTABLIMKA peakTopa),
4yTtoOBbl KX IOCTaBKa BHE pPaMOK OCHOBHOTO cCoOlNalIeHUA o
MOCTaBKe caMoro peakTopa He cTajia 6bl O6BIYHOH NPaKTHKOM.
IToaToMy, XOTHd oOTAedhHasd TOCTaABKA 3THX YHHKAINBHBIX,
crienHajlbHo TpefHa3HaYeHHBIX U INOATOTOBJIEHHBIX, BaXHBIX,
KPYTIHBIX H JOPOTOCTOSIUMX NpeAMeTOB He o6si3aTeNbHO GymeT
paccMaTpHBAaThCA KaK BbIllanalolllads H3 cdepbl HHTEPECOB,
TaKOH CIoco6 ITOCTaBKH CUHTAETCA MATOBEPOSATHLIM.

MamHaB B8 3arPY3KH H BBITPY3KH PEaKTOPHOTO TOILIHBA

ManunyasTopHoe obopynoBanue, crelHaJibHO
npegHa3HaYeHHOE WIJIM TIOATOTOBJIeHHOe IJIS 3arpy3kKH HIK
U3BJIeYEHUS TOIUIMBA M3 SAOePHbIX pPeaKTOpPOB, KaK OHH
ompefeneHbl B myHKTe 1.1, BhILIe, KOTOpPOE MOXKeT
HCIIONIb30BAThCA, KOTHA PEakTOP HAaXOAUTCA TOX HArpy3Koi,
HITH o6NMazaeT TEXHHUYECKMMH BO3MOXHOCTAMH [ TOYHOTO
TMO3ULHOHUPOBAHHUA HJIH OPHEHTHPOBAHHUSA, IO3BOJISIOLLUMH
TMIPOBOAHTh HA OCTAHOBJIEHHOM peakTOpe CIOXHbIe paboThl MO
neperpy3ke TOIJIHBA, TIPH KOTOPbIX O6GBIYHO HEBO3MOXHLI
HerocpefcTBeHHoe HaOJllogeHHe HJIH TNpIMOM TOCTYN K
TOTUIHBY.
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PeakTopHBIC ynipaBnsmoiHe CrepXHEN

CTepXHH, CIIeLHASIbHO NpeXHa3HAYCHHbIE HIH
MOAIrOTOBIIEHHbIE [N yIpaRieHUs CKOPOCThIO DpeaKklHH B
ANepHBIX peaKkTopaX, KaK OHHM oOIlpefelleHBl B TyHKTe 1.1.
BBIILE.

ITOSICHHUTEJIHOE 3AMEYAHHUE

Clofa Xe BKJIOYAlOTCHA, ITOMHMO YacTH, TorjoluaoLIel
HEUTpPOHBI, €€ OINOpHLle W TMONBeCHbIe KOHCTPYKLHH, €CJH
TNocTaBKa POU3BONUTCA Pa3melIbHO.

PeakTopHBie TPYOBI BRICOKOIO JAaBJICHHS

Tpy6bl, KOTOpble  CHellHaibHO  TMpedHa3HaYeHbl  HJHU
MOArOTOBJIEHBI IS Pa3MELLICHUS B HUX TOILUTHBHBIX 3JIEMEHTOB
H TEIIOHOCHTeJ s IepPBOro KOHTYpa B peaKkTopax, KakK OHH
ompefneNeHsl B NMyHKTe 1.1. Bpilre, Mpu paGodeM OaBIEeHHH,
npesbiiapouieM 5,1 MITa (740 yHT/KB. TI0WM).

LupxouHesbie TPYORL

Tpy6bl HIH CO60PKH TPY6 U3 METAUIMYECKOr0 LUPKOHHS HIIH
ero CcIUIaBOB, MO Becy IMpeBpllalolide 500 Xr B TedeHHe
ao6oro  12-MecA4HOro TiepHOda, KOTOpble CHeELHANBHO
npeqHa3HaYeHbl HJIH ITOATOTOBJIEHBI IJS HCMONb30BaHHUA B
peakTopax, Kak OHHM omnpefejieHbl B IyHKTe 1.1. Bplllle, U B
KOTOPBIX OTHOILLUEHHE IO Becy radHHs K LMPKOHHIO MeEHBIle
geM 1:500.

Hacochl lepBOro XOHTYpa TEILIOHOCHTENA

Hacocbl, crieniHanbHo TpeqHa3HaYeHRble HIH MTOATOTOBJIEHHbIE
IS TOoxNepXaHUAd LUPKYIALUH TEIUIOHOCUTENA TIepBOTO
KOHTypa AOepHBIX peakTOpoB, KaK OHH OMNpefelieHbl B
nyukte 1.1, Beiue.

IMMOACHUTEJILHOE 3AMEYAHHUE
CrnenyalibHO TipeHa3Ha4YeHHbIC HJIH NOXIOTORICHHBIC HACOCHI
MOTYT BKNIOYATh CJOXHbIE, YIJIOTHEHHblé HJIH MHOTOKPAaTHO

YIJIOTHEHHble  CHCTEMBI NI TNPEHOTBPAlleHHA  YTeYKH
TEIUIOHOCHTEJ TIEPBOr0 KOHTYpa, TepMETHYHbIE HACOChI H
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HAacoChl € CHCTeMaMH HHepLHaJbHOW  MaccChl. 3T10
oNpenelleHHe  KacaeTCd  HacoCoB,  AaTTeCTOBaHHBIX  IIO
Knaccy NC-1 iy 3KBHBaJIeHTHBIM CTaHIapTaM.

Hesiepabie MaTepHaJIbl IS PEaKTOpPOB
JefTrepun H TsXKeJad Boaa

HenTepuit, TaxeNasd Boga (OKHCh HedTepus) u Joboe aApyroe
coefHHeHUE [eNTepusi, B KOTOPDOM OTHOLUEHHe JeHTepUs K
aToMaM Bojopofxa mnpespiiaer 1:5000, npeqHa3HavyeHHble OIS
HCMNOJIB30BaHHUSA B SAJePHBIX peaKTopaxX, Kak OHH oINpexesieHbl B
nmyHkTe 1.1. BbIllle, B KoJjin4decTBaX, NpeBbluaownx 200 Kr
aTOMOB JeHTepus [JiA JIoOOH ONHOM CTpaHbIIIOJIyYaTels B
TeyeHHe Joboro 12-Mecsi4HOTO NTEpUOXA.

SAnepHO-YHCTBIH TpadHT

I'pacduT, MMelOWNHE CTeNEeHb YWCTOTHI BBILIE S-MUJIJIMOHHBIX
6opHOro KBHBajleHTa, C TUIOTHOCThIO 6oiablue yeMm 1,50 r/cmz,
npelHa3HaYeHHBIA IJIA UCIIOJb30BaHHA B ALCPHBIX peaKkTopax,
KaK OHHM omlpefeneHnl B NyHKTe 1.1 BbIlle, B KOJHYECTBaX,
MpeBbILLIAOLINX 3x10* kr (30 MEeTPpMYECKHX TOHH) I NMobo#
OIHOH CTpaHbI-TOJIy4YaTesii B TedyeHHe Joboro 12-MecsiyHoro
nepuoja.

NMPUMEYAHHE

Ins  Lejded  SKCIOPTHOrO  KOHTPOJA  IIPaBHTEILCTBO
onpenenset, 6yAYT JIM SKCIOPTHbIE TAPTHH COOTRETCTBYIOLUETO
BhIlIIEYKa3aHHBIM XapaKTePUCTHKAM rpaduTa HCMONb30BATHCS
B SEePHbIX peakTopax.

YcraHoBKH  JUIA  nepepaboTKM  06JIydeHHBIX  TOIUTHBHBIX
3/IEMEHTOB M 060pyaOBaHHE, CIELHAIBHO MpeNHAIHAYECHHOE HITH
MOATOTOBJIEHHOE /I 3TOTO

BBOJJHOE 3AMEYAHHE

Ilpn nepepaboTke o0.My4YeHHOrO ANEPHOrO TOMJIMBA ILUTYTOHHH
M ypaH OTHENAIOTCA OT BbICOKOAKTHBHLIX IPOINYKTOB HEJIEHHS
H IPYruX TPaHCYPaHOBLIX dJeMeHTOoB. Jlisd TaKoro pasgejleHUs
MOryT HCIOJIB30BaThCS palIHyYHble TEXHOJIOTHYECKHE
npouecchl. OpHako co BpeMeHeM mnpouecc "“Ilypekc” cTan



HaH6oJlee PaCIPOCTPaHEHHBIM M TIpUEMIIEMBIM. DTOT MpoOLiece
BKJIIOYAeT DpacTBOpeHHe OGIYYeHHOro SAEPHOro TOIIHBAa B
a30THOW KHCIIOTe C IIOCHCAYIOLUHMM BBIeJICHHEM YpaHa,
TUTYTOHUSA Y NMPOOYKTOB JQeJICHHA SKCTpaKlHed DacTBOPUTENEM
¢ noMo1kio TpubyTHidocdaTa B OpraHH4ECKoM pa3baBuTele.

TexHoJloru4eckHe Npolecchl Ha pa’IHYHBIX YCTAHOBKaxX THIa
"ITypekc” @aHaJOTH4YHBI M  BEJIOYAIOT: H3MeEJbYCHHE
06JTy4eHHBIX TOIUIMBHBIX SJICMECHTOB, PACTBOPEHHE TOILUIMBA,
DKCTPAKLHIO DPACTBOPHTENIEM H XpaHEHHE TEXHOJOTHYECKOH
XKHUIKOCTH. MoxeT HMeThcs TaKXe oOopynoBaHue IS
TEIUIOBOH IOEeHWMTPallHd HHTpaTa ypaHa, KOHBEPCHH HHTpaTa
IUTyTOHHS B OKHCh HJH MeTAJUI, a TakKXe M 06pabGoTKH
XHMIKHX OTXOMOB, COAepXalUUX IPOAYKTHI JHeJIcHHA, HO
nomydyeHUss <¢opMbl, IPHrOgHOH IJS TPOXOJIKHTEILHOrO
XpaHeHHUS HIH 3aXOpOHeHUS. OmHAKO KOHKPETHBIE THIBI U
KOHGHUrypauus o60pynoBaHHUs, BBIMOJHAIOLIEr0 3TH GYHKLHH,
MOTyT pa3HyaThc Ha pa’IMYHbIX ycraHOBKax THma “Ilypexc”
10 HECKOJBKHM ITpHYMHAM, BKJIOYas THIBl H KOJIHYECTBO
o6ry4eHHOro SAICPHOTO TOILUIHBa, NMopJjicXkallero nepepaborke,
M TpeamoJiaraéMbId IPOLECC OCAXOCHHA H3BIEKAEMbIX
MAaTepHAJIOB, & TAKXE NMPHHLHIBLI obecnieueHUss 6€30MacHOCTH
H TeXHHMYECKOro oOCHyXMBaHHUSA, TPHCYLI(HE KOHCTPYKLHH
IaHHOH 0BCTAHOBKH.

"YcraHoBKa AJA  TMepepaGoTKH  OGJMYYeHHBIX TOIUIMBHBIX
3JIEMEHTOB” BKJIlOYaeT 060pyIOBaHKe H KOMIIOHEHTHI, KOTODbIe
O6bIYHO HaXOAATCA B IPAMOM KOHTakTe C OGJIYYeHHBIM
TOIUIHBOM M OCHOBHBIMH TEXHOJIOTHYECKHMH ITOTOKAMH
SilepHOr0  MaTepHalla W TIPOAYKTOB  JeJIeHMS, U
HeNOCPEACTBEHHO YNPABIAIOT HMH.

DTH mnpoLecchl, BKIIOYAS ITOJHbIE CHCTEMbI JJIS KOHBEPCHH
TUTYTOHHS H TIPOH3BOACTBA MCETAJJIHYCCKOrO TLIYTOHHSA, MOTYT
6bITh HMOeHTHGHLUPOBAHLEI ITO MepaM, IIPHHHMAEMbIM JIJIS
MpeNOTBpPAIlleHHS ONACHOCTEH B CBA3H ¢ KPHTHYHOCTHIO
(HanmpuMep, MepaMH, CBA38HHBIMH C FeOMETpHeEH), 06IydeHHEM
(HampHMep, TyTeM 3aIUUTHI OT OOGAYYCHHA) H TOKCHYHOCTBHIO
(HammpHUMep, MepaMH TI0 YIEPKAHHIO).

IMpeqMeTsl o060pymoBaHHS, HA KOTOPBIC, KAK CYHTACTCH,
pacnpocTpaHfeTc® 3HayYeHHe ¢pasbl "M obopymoBaHHe,
CITeLlHaIbHO TIpefHa3HaYeHHOe MIH TIOATOTOBIeHHOe” I
nepepaboTKH OBIYYEHHBIX TOTUITHBHBIX DIIEMEHTOB, BKJIIOYAIOT:
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MamHas Iis pyOKH o6IyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB
BBOIIHOE 3AMEYAHHE

D10 0o6GOpyROBaHHE HMCIOJNB3YeTCA HJA BCKPBITUA 06OJNIOYKH
TOTMJIMBA C LeNbI0 TMOCIeNyIOLIero pacTBOPeHHs 06Iy4eHHOro
AepHOro MaTepHaJa. Kak nmpaBulio, HCHOJB3YyIOTCA
CITelIHaIbHO TIpefHa3zHayeHHble, CKOHCTPYHMPOBaHHble [Jd
py6KH MeTaula YCTPOHCTBa, XOTA MOXKET HCIOJIb30BATHCH H
6oitee coBepilieHHOe o60pyRoBaHKHe, HAIPHMeED Ja3epbl.

JI¥CTaHLUMOHHO YyNpasisgeMoe obGOpyHOBaHHe, CIELHaThHO
npefHazHauyeHHOE HIM ITOACOTOBJIEHHOE IS MCITOJb30BaHUS
Ha ycTaHOBKe o TepepaboTKe, KaX OHa oMpedeNeHa Bbllle,
IUIS Pe3KH, PYOKH HIIMH Hape3KH cBopoK, IMYYKOB HIIH CTepXKHeHn
06JIyuyeHHOr 0 A{epHOro TOIIHBA.

HucconsBephl
BBOIIHOE 3AMEYAHHE

B ngucconeBepsl  0GBIYHO  TNOCTymaeT  HM3Melb4eHHOE
oTpaGoTasllUee TOIUIHBO. B »THX 6e30mMacHBIX C TOYKH 3peHUs
KPMTHYHOCTH pe3epByapax o6IIlyYeHHLIH SAepHbIA MaTepHan
pacTBopseTcd B 830THOW KMCJOTe, M ocTapollHecs OGpe3KH
o6oJioyeK BBIBOAATCH U3 TEXHOJOTMYECKOTO MOTOKA.

BesomacHble ¢ TOYKM 3peHMA KPHUTHYHOCTH pe3epByaphl
(Hanpumep, MaJoro oHaMeTpa, KOJIbLIEBLIE WY
MPIMOYTOJbHbIE Pe3epByaphbl), CrelBalibHO IpeJHa3HaYeHHble
WJIH TIOATOTOBJEeHHble NJIS MCIIONb3OBAHMS HA YCTAHOBKE IIO
nmepepaboTKe, KaK OHM ONpenesieHbl BbILIE, OIS PacTBOpeHUS
06My4eHHOr0  SANEPHOrO  TOMJHBAa, KOTOPblE  CIOCOGHEI
BbIIEPXKHBATh T'OPAYYIO, BBICOKOKOPPO3HOHHYIO XHIKOCTh H
MOTYT  HOHUCTaHLMOHHO 3arpyXaThcs H  TeXHHUYECKH
06CITyKUBaThCA.

DKCTpaKTOPhI H 060pyOBaHHE JJIA BKCTPAKIMH PACTBOPHTEIEM
BBOJJHOE 3AMEYAHHWE

B 3KcTpakTophl C pacTBOPHTENIEM TIOCTYMaeT KakK pPacTBOD
06JIy4eHHOTO TOTJIMBa K3 JHCCOJLBEPOB, TAK M OPraHHYeCKUM

pacTBOp, C MOMOLLbIO KOTOPOro pa3felsoTcss ypaH, IUIYTOHHH
M TPORYKTbI JEeNEHHUS. O6opynoBaHHe HONA 3IKCTPAKIUH
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pacTBOpHTeJIeM O0GBLIYHO KOHCTPYMpPYETCS TAKHM 06pa3loM,
4TO6bl OHO YHOBJIECTBOPANO XECTKHM SKCILTYaTallHOHHBIM
Tpe6OBaHHAM, TaKHM, KAK IUIMTEJLHBIA CPOK ciIyX6nl 6Gea
TeXHHYECKOro OO6CIHyXHBAaHMA MM JlerKas 3aMeHAEMOCTb,
TIPOCTOTA B SKCIUTYATALIHH M YNpABIEHUH, & TaKXe 'MH6KOCTh B
OTHOLIEHHH H3MEeHEHHR TTapaMeTpoB Mpollecca.

CrieniMalibHO  TIpeNHA3HAYEHHBIE HWIH  TORTOTOBJIEHHBIE
SKCTPaKTOPHl C PacTBOPHTENEM, TaKHe, KaK HacaJo4Hble HIIH
MyILCallHOHHbIE KOJIOHHBI, CMECHTEIbHO-OTCTONHBIC aMIapaThl
HITH LeHTpo6eXHbIC KOHTAKTHBIE anmnapaTsl s
HCITONB30BAHHA HA YCTaHOBKE Mo o6paboTke o6Iy4eHHOro
TOMIHBA. DKCTPAKTOPbl C PACTBOPMTENIEM HNOJNXHBLI ObITh
YCTOWYHBBI K KOPPO3IHOHHOMY BO3NCHCTBUIO a30THOH KHCIIOTBI.
DKCTpakTopel C pacTBOPUTeNeM OOGLIMHO H3rOTABJIMBAIOTCA C
cobofeHdeM 4Ype3BbIYaHHO BHLICOKMX TpeGOBaHHHA (BKJIOYas
NMpYMeHEeHHe CIelMabHBIX MeTONOB CBapKHM, WHCITEKLHH,
obecreyeHde H KOHTDOJIL KadyecTBa) H3 MaJIOYIrIEePOTUCTBIX
HepXaBeloLMX cTaled, THTaHa, ULHPKOHHS HJH IPYrHX
BBICOKOKa4€CTBEHHBIX MaTEPUAIIOB.

XHMHYecKKe pesepBYaphsl IUIS BRIACPXHBAHHA WIH XpaHeHHA
BBOODHOE 3AMEYAHME

Ha sTane sKCTpakuuM¥ pacTBopuTeneM o0pa3yloTcs TpH
OCHOBHBIX TeXHOJNJOTHYCCKHMX ITOTOKa XHAKOCTH. Peaepsyapsl
I BBIICPXHBAHHA HMIM XPaHEHHA  HCIOJB3YIOTCA B
JajipHeilllIei o6pabGoTKEe BCeX TpeX IIOTOKOB CJIEAYIOLLIHM
o6pazoM:

a) pacTBop YHCTOTO -  A30THOKHCIIOTO ypaHa
KOHUEHTPHpYeTCA  BbITapHBAaHHEM M  IPOHUCXORHMT
npolecc NEHUTpAllyH, THe OH IpeBpallaeTcd B OKCHI
ypaHa. DTOT OKCHI MOBTOPHO MCMOJIb3YETCR B ANECPHOM
TOIUTUBHOM LIHKIJTC;

b) PACTBOP BBICOKOAKTHBHBIX ITPONYKTOB HEJIeHHS OGBIYHO
KOHLCHTPHPYETCH BbITADHBAHHEM H XPaHMTCA B BHIE
KOHLIEHTPHPOBAHHOR JHIOKOCTH. DTOT KOHLEHTpAT
MOXEeT BITOCJCACTBHY MPOHTH BBITapUBAHHE HIH ObITh
npeo6pa3oBad B HPOPMY, MIPHTOMHYIO AN XpaHEHHS HIH
3aXOpOHEeHHS,

All77
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c) pacTBOp YKCTOro HUTpaTa IUTyTOHUS KOHLEHTPUpPYyeTCd
U XpaHMTCHS OO TIOCTYTUIeHMS Ha MajbHeHllde DTalbl
TeXHOJIOTHYECKOro  IIpoliecca. B  yacTHocTH,
pesepByapsl IJI  BbIepXMBAaHUA MIH  XpaHeHHUs
pacTBOPOB TIIYTOHHUS KOHCTPYUPYIOTCA TaKHM o6pa3oM,
4yT0o6B! H36€XKaTh CBA3aHHBIX ¢ KDUTHYHOCTBIO ITPOGIIEM,
BO3HHMKAIOI[HX B pesyJbTaTe H3MeHeHHH B
KOHLIEHTPAaLiHH HIIH ¢opMe JaHHOTO ITOTOKA.

CneuyvansHo  NpegHasHauyeHHble  WIAM  TONCOTOBJIEHHBIE
pe3epByaphbl OJS  BBIIEDXHBAHWA MW  XpaHeHUS s
HUCMOJIL30BAHUS Ha YCTaHOBKe 110 TiepepaboTke 06JyYeHHOro
TOINIWBAa. PesepByapbl NS BbIOep>KHBaHUA MJIH XpaHeHHS
JONMXHBI OBITh YCTOWYMBBI K KOPPO3HOHHOMY BO3IeHCTBHIO
a30THOM KMCJOTHI. Pe3epByaphl HJI BbINEPXKHUBaHWSA HIH
XpaHeHHS OOGBIYHO H3rOTARIMBAIOTCA M3 TaKHX MAaTepPHAaJIOB,
KaK MaJloy[JIepOOUCThIe HepXKaBeollHe CTaly, THTaH HIH
HUPKOHHH MM [PyrHe BBICOKOKAYECTBEHHbiE MaTepHalbl.
PesepByapbl 11 BBILEPAKHBAHHS MM XpPaHEHHA MOTYT GBITh
CKOHCTPYUPOBaHbI TAaKUM 06pa3oM, YTO6bl HX IKCIUTyaTallUs U
TeXHHYecKoe 06CayKUBaAHUE TTPOUIBOTUIMCH TUCTAHUMOHHO, H
MOrYyT HMeThb CjelyioliHe OCOGEHHOCTH ¢ TOYKH 3peHHs
KOHTPOJIA 33 ANePHOH KPHTHYHOCTHIO:

1) OGOpHBII  PKBMBAJIEHT CTE€HOK MM  BHYTPEHHHX
KOHCTPYKLIH paBeH Mo MeHbllei Mepe 2%, JTUH6o

2) UMIMHODHYECKHE Dpe3epByapbl HMEIOT MAaKCHMaNbHBIA
auaMeTp 175 mm (7 mroiimMoB), mu6o

3) NMpSMOYrOJIbHBIH HWJIM  KOJBLEBOH pe3epByap HMeeT
MaKCHMAalbHYI0 IUHpHHY 75 MM (3 Tioiima).

CHCTeMa KOBBCPCHH BHTPaTa IUTYTOHHSA B OKCHEX
BBOJJHOE 3AMEYAHHE

Ha 60onpIIHHCTBe YCTAHOBOK IO NMepepaboTKe 3TOT KOHEYHBIH
npolecc BXKJ0YaeT KOHBEPCHIO pPacTBOpa HUTPATA IUIYTOHHSA B
IBYOKHCh IUTYTOHMsS. B YHCJIO OCHOBHBIX omepaludii 3Toro
npouecca BXOOAT: XpaHeHHe H KOPPEKTHPOBK& HCXORHOIO
TEXHOJIOTHYECKOr0 MaTepHalia, ocaXxfeHHe H pa3felieHHe
TBepOOM H XHOKOH <hasbl, TpokalyBaHHe, oOpalleHHe C
NPOAYKTOM, BeHTHJIALMA, obpallleHHe ¢ OTXORaMH H
ynpaBJieHHe MPollecCoM.
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3aMKHYTBI¢ CHCTEMbI, CIIeL{HalIbHO TITpefHA3HaYeHHble UAHU
TIOATOTOBJECHHbIE INY KOHBEPCHUY HHUTPATA IUIYTOHUS B OKCHUJ
TUTYTOHHS, B YA4CTHOCTH, 06OpyfoBaHHBIE TaKUM o6pasoMm,
4TO6Bb! U36€eXKAThH NOCTHUXKEHUS KPHTUYHOCTH U pafHAILHOHHBIX
3¢ dexToB, a TaAKXKE CBECTH K MHUHUMYMY OIAaCHOCTH,
CBA3aHHbBIE C TOKCHYHOCTHIO.

CHCTeMa KOHBEPCHH OKCHIR TUTYTOHHSA B MCTAJLT
BBOITHOE 3AMEYAHHE

DTOT npouecc, KOTOPLIX MOXET GLIThH CBA3AH C YCTAHOBKOH 110
nepepaboTke, BKNoYyaeT ¢GTOpHMpOBaHHE IBYOKHCH IUIYTOHHA,
06bIYHO ¢ TIpHMEHEHHEM BhICOKOAKTHBHOTO ¢TOPHCTOrO
BOOPOJiA, C LeJIbI0 NMoMyYeHUN ¢TOPHAA MIYTOHHA, KOTOPbIA
BITOCJIEICTBHK BOCCTaHaBJIHBaeTCH c TTOMOILILIO
MeTANIHYECKOr0 KaJIbIIHA BBICOKOX YHCTOTHI HO IOJy4YEeHHS
MeTANIHYeCKOro INyTOHHA H ¢ TOpHAa KaJIbLMA B BUAE lILIaKa.
B 4HCIIO OCHOBHBIX oOIepallHdl JaHHOro Ipolecca BXOLAT:
¢dTopMpoBaHde (HanpuMep, ¢ NPUMEHEHHeM o6opyaoBaHuA,
cogepxalliero 6GaaropogHble METANIbl HWIH 38LIHILIEHHOIO
MOKPLITHEM M3 HHX), BOCCTAHOBJIEHMEe MeTajja (HampHUMep, C
NPHUMEeHECHHEM  KepaAMHYeCKHX THIJIEH), BOCCTAHOBJIICHHE
nurtaxa, o6palfeHHe C NMPOAYKTOM, BEHTHNALHA, o6palljeHHe C
OTXONaMH M YITpaBJICHHE ITPOLECCOM.

3aMKHYTBIE CHCTEMBI, CIeLlHaJIbHO TIpeAHA3HAYEHHBIC MIIH
TIOArOTOBJICHHBIE  [UJIA TIPOH3BOMCTBA METAJNTHYECKOTrO
TUTYTOHHS, B 4YAaCTHOCTH, oGOpyNOBaHHblE TaKHM o06pa3oM,
410651 U36€XKAaTh HOCTHXKCHUSA KPHTHIHOCTH H pagHalHOHHBIX
o¢pdexkToB, a Tak¥Ke CBECTH K MHHHMYMY OIIA&CHOCTH,
CBA3aHHbIE C TOKCHYHOCThHIO. :

YcTaBOBKH IS H3TOTOBJICHHA TOIUTHBHBIX 3JICMCHTOB

"YcTaHOBKAa M8 H3rOTOBJIICHHS TOIUIHBHBIX 3JIEeMEHTOB”
BKJII04aeT obopynoBaHue:

a) KOTOpoe OOGBIMHO HAXOOHTCA B HEIOCPEACTBEHHOM
KOHTaKTe C TEXHOJOTHYECKUM IIOTOKOM SIEPHOro
MaTepHajla HIIH HenocpeAcTBeHHO obpabaTbiBaer ero,
HITH Xe YIIPaBIfeT UM, HIIH,

b) KOTOpO€ TepMETH3HPYeT SOepPHBIH MaTepuall BHYTDH
060JIOYKH.
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YcTaHOBKHM JJI8 pa3fic/ICHHS HM30TONOB YpaHa H oGopynosaHme,
KpoMe AHATHTHYCCKHX npubopos, CTICHHAThHO
NpeAHA3HAYCHHOC HIH NOATOTORNCHHOC IS 3TOI0

Tpenmetsl o6GopymoBaHMS, Ha KOTOpble, KaK CYHTaeTcH,
pacrpocTpaHsieTcsl 3HaueHHe ¢pa3bl “obopymoBaHHe, KpPoMe
aHAJIHTHYECKHX NTPHBOPOB, ClICUHAILHO ITpeJHa3HauYeHHOe HITH
IIOATOTOBJICHHOC” IJIS pa3feIcHHA H3O0TONOB ypaHa, BKIIOYaloT
B cebs:

FaszoBpie LeHTPHYrH ¥ yIBl W KOMIOBEHTHl, CIElHAIBLHO
npeana3HayeHHble WIH MOATOTOBJICHEBIC IS HCNOJIb3OBAHHA B
ras’oBbIX LcHTpHYTrax

BBOIHOE 3AMEYAHHME

Fazopas ueHTpHdyra o6bIYHO COCTOHT H3 TOHKOCTEHHOro(bIX)
uunMugpa(os) THaMeTpoM oT 75 MM (3 miofiMa) mo 400 MM
(16 QI0OMOB) C BEPTHKAJILHON LIEHTPaJILHONW OChIO, KOTODBIH(€)
nomelueH(bl) B BaKYYM H BpallaeTcA(IOTCA) C BBICOKOH
OKPYXHOH CKopocThlo Topsaka 300 M/c unu Gonee. Jlns
HOCTHXEHHS 6osbLION CKOPOCTH KOHCTPYKLHOHHbIE
MaTepHalibl BPALAIOILMXCS KOMIIOHEHTOB HOJNXHBI HMeETh
BLICOKO€ 3HAYCHHE OTHOIUEeHHR IPOYHOCTH K ITTOTHOCTH, a
poTopHad c60pKa H, CJICHOBATENbHO, OTHeJLHblE ee
KOMIIQHEHTB! JOJIXHbl M3TOTOBJATHCA C BBICOKOH CTEIEHBIO
TOYHOCTH, 4T0oObI pa3zbanaHc 6bIT MMHUMANLHBIM. B oTiHuHe
OT APYTHX LeHTpUyr rasopas UeHTpUdyra 1js oborallieHUs
ypaHa WMeeT BHYTPH DOTODHOH KaMephl Bpalllarollyrocs(Hecs)
neperopofky(d) B ¢opMe OHCKA H HCIMOIBHXHYIO CHCTEMY
nolayu W orsofa raza UF6, cocTofLLyIO ITO MeHbIIIeH Mepe U3
TpeX OTHENBHBIX K&HAJNOB, JBa H3 KOTODBIX COCOUHEHBI C
JIoNIaTKaMH, OTXOAALIMMH OT OCH poTopa K HNepHPECPUHHOH
YacTH POTOPHOH KaMephbl. B BaKyyMe HaXOOHMTCH TaKXKe DSl
BaXHBIX HEeBpAlJAIOIIMXCK 3BJIIEMEHTOB, KOTODbIE, XOTH H
HMEIOT 0co6YyI0 KOHCTPYKLIMIO, HE CIIOXHBI B H3ITOTOBJIEHHH H
He H3COTOBIAIOTCS H3 YHMKANBHBIX MAaTepPHAIOB.
HentpudyxkHas ycTaHOBK&, OJHAKO, TpebyeT GoJibllIoro Yyucia
BTHX KOMIIOHEHTOB, TaK YTO HX KOJHYECTBO MOXET CIYXHTh
BaXHBIM HHIMKATOPOM KOHEYHOTO HCMOJIb3OBaAHHUSA.



5.1.1.

Bpamaonecs KOMIOHEHTDI
a) ITonHble poTopHbIe C6OPKH:

ToHKOCTEHHblE LHIHHAPbI HIH pAN COCOHHEHHBIX MeXIY
C0601 TOHKOCTEHHBIX LHIIHHAPOB, H3TOTOBJIEHHLIX H3 OJHOrO
HIM 60Jlee MaTEpHAJIOB C BbICOKHM 3HaYeHHEM OTHOLLUEHHSA
IIPOYHOCTH K IUIOTHOCTH, yKasaHHbiX B [IOSSCHUTEJILHOM
3AMEYAHHHN K HactoslieMy pasgeny. CoenuHeHHe
LHIHHAPOB MeXOIY co60il OCYIMEeCTRISETCA IpH ITOMOLLUH
re6KUX cUIbHOHOB MM KoJiel, ONHCaHHBIX B 4YacTH S5.1.1.¢)
HHXe, Co6paHHBIA pOTOp HMeEeT BHYTpeHHIOIO(He)
neperopoky(H) M  KOHLEBble Y3Jbl, ONHCAHHble B
yacTax 5.1.1. d) ¥ ¢) Huxe. OpHako MolHasg c6opka MOXeT
6bITh MMOCTaBJIeHa 3aKA3YHKY B YaCTHYHO coGpaHHOM BHIeE.

b) PoTopHsIe Tpy6bI:

CneunajibHO  NpegHa3HadyeHHbIe  HJIH  IIOOTOTOBJIEHHbBIE
TOHKOCTEHHBIE LHJIHHAPBI C TONIUIMHOM CTeHKH 12 MM
(0,50 moitMa) MITH MeHee, THaMeTpoM oT 75 MM (3 mioiima) mo
400 MM (16 QI0#MOB), HU3roTOBJNCHHbIE H3 OfHOro HJIH GoJee
MaTepHAalIOB, HMEIOIUMX BbICOKOe 3HauyeHHe OTHOLUEeHHS
NIPOYHOCTH K NNOTHOCTH, Yka3zaHHbIX B I[TOSSCHUTEJIbHOM
3AMEYAHHH K HacTosleMy pa3feny.

©) Konbla HIH cHIbGOHBY:

KoMmoHeHTSI, CITELIHATLHO npegHa3HaYyeHHbIE HITH
TMOATOTORJIEHHbIC IS CO3JaHHA MECTHOW OIOpbI IS POTOPHOH
Tpy6bl HIH cOeqHHEHHMS pAna pOTOpHBIX TPy6. CHAbGHOHBI
MpeNCTABIAIT COG0H KOPOTKHMe UMIMHOPH ¢ TONI{HHONK
creHkH 3 MM (0,125 groitMa) HITH MeHee, THAMETPOM OT 75 MM
(3 nroitma) no 400 MM (16 mroifMOB), HMEIOLLMX OAHH rodp H
H3roTOBJIEHHbIC U3 OQHOTO M3 MAaTEPHAJIOB, HMEIOLHX BLICOKOE
3HaYeHHe OTHOLUCHUS TIPOYHOCTH K TIOTHOCTH, YKA3aHHBIX B
MNOSICHHTEJIbHOM 3AMEYAHHM K HacTosleMy pa3geny.

d) Ileperoponku:

KomnoHeHTsI B popMe nHUCKa RHaMeTPOM OT 75 MM fo 400 MM
(ot 3 go 16 miofiMoB), cnelHalibHO NpeqHasHaYeHHbIE HIH
TMOATOTORJIICHHbIE ONS YCTAHOBKH BHYTPH DOTOPHOH TpPYyOhl
HEeHTPHOYrH ¢ LeJbo H30JHPOBaTh BLITYCKHYIO KaMepy OT
TJIABHOH pa3fielIMTENbLHOW KaMepPhl H B HEXOTODRIX CiIy4yaaX JJIs
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yayyllueHUs  UUpKyJasuud rasa UF6 BHyTpHM rnaBHO#M
pa3’feJIUTeIbHOH KaMephl POTOpPHOH TpPy6bhl M H3rOTOBJIEHHBIE
H3 OQHOrO M3 MATepHAJIOB, HWMCIOIIHX BLICOKOE 3Ha4YeHHe
OTHOLLUEHHUA TNPOYHOCTH K TIUTOTHOCTH, YKa3aHHBIX B
ITOJACHHUTEJIBHOM 3AMEYAHHH k HacTosllieMy pa3feiy.

e) BepxHue/HUXHHe KPBILUKH:

KoMmnoHeHThI B ¢opMe JHCKa THaMeTpoM oT 75 MM (3 qronMa)
Io 400 MM (16 mrofMOB), criellHallbHO TIpeJHa3HaYeHHble HIIH
TIOArOTOBJIEHHbIE TaKHM o6pa3omM, 4YTOo6BI TO9HO
COOTBETCTBOBAaTh JHAMETPY KOHIOB PpOTOpPHOH Tpyb6nl M
6iarogaps atoMmy yaepxuBats UF6 BHyTpH ee. 3T
KOMIIOHEHTBI MCIOJIB3YIOTCA IS TOro, YTobbl NMogqepXHBaTh,
yOepXKHBaTh HJIH COHepXaTh B cebe Kak COCTaBHYIO 4YacTh
3JIeMeHTbl BePXHEro MNONIUMIIHHKA (BepXHSASA KpPbILUIKA) HIIH
CIYXHUTh B KayecTBe Hecyilled 4YacTH BpalllaloluXcs
IJIEMEHTOB  DJIEKTPONBHTATeNII M  BJIEMEHTOB  HHXHEro
MONIUHITHHKA (HHXKHSSA KpPBILIKa), K M3rOTOBNAIOTCA K3 OJHOTO
U3 MaTepUHaloB, HMEIOLUKX BHICOKOE 3Ha4YeHHE OTHOLIEHHS
MPOYHOCTH K IJIOTHOCTH, yKa3zaHHbIX B I[IOSSCHUTEJIbHOM
3AMEYAHHWH x HacToslleMy pa3geiy.

MNOACHHUTEJILHOE 3AMEYAHUE

I BpalllaloLIHXCS KOMITOHEHTOB LEeHTPHGbYr HCIMONB3YIOTCH
CIIeAYIOLLHE MaTepHaJIbI:

a) MapTeHCHTHOCTapEIoLLHe CTaJH, HMeollHe
MaKCHM&JIle:IH mpenesl  INPOYHOCTH Ha pacTAXeHHe
2,05 x 10° H/m? (300 000 pyHT/KB. IIouM) WK 6oJee;

b) JIIOMHHHUEBBIS CIUIABbI, MMEIOLH® Maxcmanbumﬁ
npefes TPOYHOCTH Ha pacTiXxeHHe 0,46 x 10° H/M?
(67 000 dyHT/KB. QIOWM) UK GoJlee;

c) BOJIOKHHCTBbIE (HUTENOXOOHbIE) MaTepHANbI, IIPUTOAHbIE
IJI UCTOJIb30BAHHA B KOMIIO3HTHBIX CTPYKTYpax H
HMelHe 3HayeHUS YHEJbHOTO MOAYJIS YIPYrocTH
123x 10° M wiu Gosee u Maxcmam.ﬂoro yAeJIbHOro
npefeJiia MpOYHOCTH Ha pacTaxeHHe 0,3 x 10° wiu 6oxnee
W MaKCHMAJILHOTO YIEJbHOrO Npefiea NPOYHOCTH Ha
pacmxeﬂue 0,3 x 10° M witk 6onee ("y gz eJIbHBIX MOOYJIb
ynpyroctu” - aTo MomyJib IOHra B H/M®, neneHHBIN Ha
yOeJbHbIH BEC B H/MJ, Maxcmanbubm yAEeTbHBIA



5.1.2.

npeneJd  NPOYHOCTH Ha  pacTdXeHHe” -  3To
MaKCHMiUIbHLIH Tpefes NMPOYHOCTH Ha  PacTAXeHHe
B H/M IeJIeHHBIH Ha yaenbHbIH Bec B H/Mm”.

CTATHYCCKHE KOMIIOHEHThI
a) TMomIIMNTHUKK ¢ MAarHUTHOR MOABECKOM:

CneunanbHo  mnpegHa3HaYCHHLIE  HIH  MOATOTORBJIEHHBIE
TMONLUHITHUKOBBIC Y3JIbl, COCTOAILHE M3 KOJhLEBOrO MAarHHTa,
nojBellleHHOro B o6GoiiMe, cofepXaulell aeMndHpyolyI0
cpeny. O6oitMa B3roToBasiercd u3 croiikoro k UF, MaTepuana
(cm. [IOSICHUTEJIIBHOE 3AMEYAHHWE x pasgeny 5.2.).
MariuT coeMHseTCd C IONIOCHBIM HAKOHEYHMKOM HJIH
BTOPLIM MAarHHTOM, YCTAHOBJIEHHBIM Ha BEpXHEH KpBILIKE,
ofmHcaHHoW B pa3sfeine 5.1.1. ¢). MarHHT MoXeT UMeTh dopMy
KOJIblla C COOTHOLUCHHEM MCEXKNY BHEIUHHM H BHYTPECHHHM
OHaMeTpaMy, MCHbBIUMM HJIH paBHbIM 1,6:1. MarHut Moxer
UMeTh popMy, obecriednBaolylo HaYaJbHYIO MPOHHLIAEMOCTh
0,15 I'n/m (120 000 equuul CI'C) uny Goiiee, MM OCTATOYHYIO
HaMarHH4eHHocTh 98,5% uau Gonee, HAH Npou3BENECHHE
MHAYKUUH Ha MAKCHMAJILHYIO HANPSXCHHOCTh NOIA 6oiee
80 KJIJK/M (10 I'c.9). Kpome o6LINHBIX CBOACTB MaTepHaa,
HEOOXOMHMBLIM  TIpENBADHUTENbHBIM  YCIOBHEM  SRJIAETCA
orpaHHYeHHEe OYeHb MaJILIMH fonmyckamMH (MeHee 0,1 MM HIH
0,004 moiiMa), OTKJIOHCHHUSA MAarHHTHbBIX ocer oT
reoMeTpHYECKUX ocelt HIHY obecrieyeHHe ocoboit
FOMOTeHHOCTH MaTepuaja MarHHTa.

b) Nomuunuuku/nemndepn:

CrieljHaJlbHO  TpeHa3HA4YeHHbIE  MAH  TMONTOTOBJICHHBIE
MONIUMNTHUKH, CONCpXalilHe YIes OCh/YINIOTHHTEbHOE KOJbLO,
CMOHTHDOBaHHBIA Ha memndepe. Och OOGBINHO TIPEACTABIAET
cobolf Baj M3 3aKajieHHOH CTAJH C OJHUM KOHLOM B thopme
nojxycdephl, ¥ €O CPEACTBAMH NOJCOCKHHCHUS K HHXKHCH
KpBILUIKE, ONMCaHHOW B pasgeie 5.1.1.¢), Ha papyroM. Bau,
OQHAK0, MOXeT OLITh COeJMHEH C TIHIPOXYMHAMHYECKHM
MOMILHITHUKOM. Konbuo mmeer ¢opMy TabneTkH c
nonychepudeckUM Yriy6leHueM Ha OgHOM IMOBEPXHOCTH. DTH
KOMITOHEHTHI YaCTO MOCTABJAAIOTCA OTAGJIBHO OT JeMIdepa.
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c) MounexynspHble HaCOChI:

CneudaibHo  NpeiHa3HayeHHble  HMJIM  NOATOTOBJIEHHBLIE
LUMJIHHAPH! C BBITOYEHHBIMM HJIH BbIJAaBIEHHLIMM BHYTPH
CMUpAJbHBIMM KAHaBKaMKM H C BbLICBEPIEHHBIMH BHYTDH
OTBEPCTHAMH. THIMOBBLIMH pa3MepaMH ABJISIOTCH CleqyloLIHe:
BHYTpeHHHH pgudaMerp oT 75 MM (3 nrofima) po 400 MM
(16 mioiiMoB), ToauiuHa cteHkd 10 mm (0,4 nroitma) uiau Gonee,
C IJIMHOM, paBHOW JHAaMeTpy HJH Gonblue. KaHaBKH O6bIYHO
HMEIOT MpAMOYroJibHOe MoMepeyHoe ceyeHHe H TIyOHHY 2 MM
(0,08 mioitMa) unu Goiee.

d) CraToph! ABHTraTeNeH:

CrelyaibHO NpeaHasHadyeHHble HIH MOATOTOBIEHHbIE CTATOPSI
KOJIbLeBOM GOpPMBI ISt BBICOKOCKODOCTHBIX MHOroda3HsbIX
CUCTEPE3MCHBIX  (MJM  PEaKTHBHBIX)  3JIEKTPOJABHMTaTeleil
MepeMeHHOro TOKa I CHHXPOHHONH paGoThl B YCHOBUAX
BaKyymMa B pauama3oHe d4actoT 600-2000 'uy ¥ B nuama3oHe
mouuHocTerd 50-1000 BA. CraTophl cOCTOAT H3 MHorodasHbIX
06MOTOK Ha MHOTOCJIOMHOM JXKeJIE3HOM CepeYHHKe ¢ HH3KHMH
ITOTEPAMM, COCTARIEHHOM H3 TOHKHX IUIACTHH, OOBIYHO
ToniuHo# 2,0 MM (0,08 nroifMa) HIH MeHee.

e) Kopryca/mpyeMHUKH HeHTPUDYIrH

KoOMITOHEHTHI, CTeHaTBHO npexHa3HaYeHHbIE HITH
ITOArOTOBNIEHHbIE NJIA pazMelieHHS B HUX COOPDKM DOTOPHOH
Tpy6bl rasoBoit UeHTpudyrH. Kopmyc cocTOHT H3 XeCcTKOro
UHAHHOP& C TONIUMHOW cTeHKH Hmo 30 mm (1,2 mioitMa) ¢
Npeyu3HoHHO o6paboTaHHBIMH KOHLG@MH [IJS YCT2aHOBKH
TMOJAUIMITHUKOB H C OJHHM HAHM HECKOJNbLKHMH GJaHLaMH Iis
MoHTaxa. OGpabGoTaHHble KOHLb! rapajielibHbl APYT APYLY M
NeprnesIUKYAsIpHbl IIPONOJBHOH OCH NHIAWHApAa B IIpepenax
0,05 rpanyca uay meHee. Koprnyc Moxer Tak>Xe NpefCcTaBIATh
co60if KOHCTPYKIIHIO SUEHCTOro THIMA AJA pa3Mel[eHHS B HEM
HEeCKOJbKHX pPOTOpHBIX TPy6. Kopryca H3roTaBiiMBaloTCH M3
MmaTepHaiioB, kopposuectohkux K UF;, und saummuaorcs
MOKPBITHEM M3 TAKHX MAaTEPHATIOB.

fH JloBywmku:
CrieuHaJLHO TipeqHa3zHayeHHble WM TOATOTOBIeHHble TPY6KH

BHYTPEHHUM JdaMerpoM nxo 12mm (0,5 mioiimMa) jus
u3BnedeHus raza UFg ¥3 poTropHoi Tpy6bl mo MeToay Tpy6KH
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IIuto (T.e. ¢ OTBEPCTHEM, HanpaBieHHLIM Ha XPYFOBOMH ITOTOK
raza B POTOpHOHM Tpy6Ge, K IIpHMepY, IOCPEACTBOM H3ruba
KOHLa PagdalbHO PacCIONIOXEHHON TPYGKH), KOTOpPble MOXHO
NPUKPENHTh K LEHTPAIBHOM CHCTeMe M3BJeYeHUS rasa.
Tpy6bxu H3roToBJIeHbLl H3 MaTePHANIOB, KOPPO3HECTOHKHX K
UF,, vitH 3al{M1Ial0TCA MOKPBLITHEM U3 TAKUX MATepPHaJOB.

CneudainLao NpcAHA3HAYCHHBIC H/IM  NOATOTOBJICHHBIC
BCHOMOTATEMLABIE CHCTEMBI, 060pYROBAEME H KOMIOHCHTHI A
HCIONBL3OBAHHA HA  Ta’OUCHTPHQYKHOH  yCTAHOBKE IO
o6oramenHio

BBOINHOE 3AMEYAHHUE

BcroMoraTesibHble CHCTEMBI, OG0pYHOBaAHHE M KOMITOHEHTHI
rasoleHTpuyXHOMU YCTaHOBKH no oboralleHHIo
NpeACTaBAAIOT CO60H CHCTEMBI YCTAHOBKH, Heo6XonuMbie s
nogayd UFg B ueHTpHdYrH, LIS CBA3M OTHENBHBIX LEeHTPpUdyr
MeXIy co6oii ¢ 11espo 06pa3oBalHA KackanoB (MJIH CTyNeHel),
yTo6bl HOCTHYL Goslee BLICOKOrO OGOTalllcHHS M H3BJIeYh
"npoAykT u “XBocti” UF¢ u3 nentpudyr, a Takxe
o6opynoBaHHe, HeO6GXonHMOE IJIA TIpDHBEAeHHUS B JeHCTBHE
LHEeHTPUDYr HIH IJi8 YHpaBicHUN ycraHoBkoi. O6bryHo UF,
MCrapsieTci H3 TBepObIX BEILECTB, JIOMCLICHHbIX BHYTPH
NOgOrpeBacMLIX &BTOKNABOB, M TojaeTcd B rasoobpa3sHon
dopMe Kk LeHTPHYraM Uepe3 CHCTEMY KOJLIEKTOPHBIX
TPy6ONpoOBONOB Kackaja. "IIpogykt” u "xBocthl” UF,
nocTynalolMe M3 LeHTpH¢YT B BHAC ra3006pa3HbIX NMOTOKOB,
TaKXKe TIPOXOIAT yepea CHCTEMY KOJUIEKTOPHBIX
TpyGonpoBogoB Kackana K XOJIOMHBIM JIOBYLLIKAM
(paboTaloldM npH TeMnepatype okouso 203° K (-70°C)), rre
OHH  KOHZEHCHPYIOTCH 4 3aTeM  TiOMellaloTcs B
COOTBETCTBYIOLLIME KOHTEHHEPHhl MJIA TPAHCIMOPTHPOBKH HJIH
xpaHeHusi. Tak kak ycTaHOBKa 10 OGOraluleHHIO COCTOHT H3
MHOTHX ThICAY LIEHTPHYT, coOpaHHLIX B KACK&[bI, CO3AIOTCA
MHOIOKHIIOMETPOBBIE KOJIIEKTOPHbIE TPYGONpPOBOAb! KackagoB
C ThICA4YaMH CBapHBIX LUBOB, NIPHYEM CXCM& OCHOBHOH 4acTH
HX COeQHHeHUH MHOrOKpaTHO MoBTopsercad. OG6opynoBaHHe,
KOMIIOHEHTBI M CHCTeMB! TPYOGONBPOBONOB H3rOTOBJIAIOTCA C
cobofeHeM BBICOKHMX TpPeOGOBAHHIA K BaKYYM-TUIOTHOCTH H
YyHCTOTe 06paboTKH,
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CHcTeMbl TOAAYH/CHCTEMEI OTBOJIA "MPOAYKTA' H "XBOCTOB"

CrneyuanbpHo npeaHa3Ha4yeHHbIE HJTH NOoATrOTOBJIEHHBIE
TEXHOJIOTHYECKHE CHCTEMDI, BKJIIOYalOLIHE!

NMUTAlOlIHEe aBTOKNABbl (MM CTaHLMH), HCITOJNb3yeMble
s mogauyH UFg B xackaabl UeHTpUGYr NpH AaBIEHHH
o 100 kI1a (15 dyHT/KB. OQ10#M) W NIPH CKOPOCTH 1 Kr/4

uayu Gonee;

necy6IUMAaTOpbI (uu XoJIOAHBIE JIOBYLIKH),
HcroasdyeMble nnd BeiBegeHUs UFg U3 kackajoB npH
JNaBACHUH oo 3 xIla (0,5 dbyHT/KB.A101M).

Iecy6nuMaToppl cIoco6HBI oxnaxaaTecs Jo 203°K
(-70°C) u HarpeBaThca fo 343° K (70°C);

CTAHUHMH "NpogyKTa” W “XBOCTOB”, MCIOJIb3yeMbie IJIA
nepemelieHUs UFg B KOHTeAHEDBI.

DTa ycTaHOBKa, o6opyloBaHHe H TpPYGONpPeOBONbI INOJHOCTHLIO
H3roTaBauBaioTcss W3 cToAkuXx k UF¢ mMarepuanos wuiu
3alHUIalOTCA NOKpbITHeM H3 HUX (cM. ITOSICHHUTEJIBHOE
3AMEYAHHUE x nanHoMmy pasfeny) ¢ cobirogeHHeM BBICOKHX
TpeGoBaHMi K BAKYYM-TNIOTHOCTH M YHCTOTe 06paboOTKH.

MaAHEABIC CHCTEMBI KOJUIEKTOPHBIX TPyOONIPOBOIOB

CrneuunanpHo  npegHa3HadyeHHbIe MM TOATOTOBJICHHBIE
CHCTEMBI TPYOONIPOBONOB H KOJUIEKTOPOB AN yaepxaHus UFg
BHYTDH LIeHTPHMbYKHBIX KacKaJoB. ITa ceTh Tpy6oIpoBOmoB
o6LIYHO TIpefacTaBiIsgeT cobodl CHCTEMY C "TPOHHBIM”
KOAAEKTOPOM, H KaXpgad HEHTPUOYTa COCRHHEHA C KAXIbIM U3
KosieKkTopoB. (CllefoBaTeqbHO, CXeMa OCHOBHOM YacTH HX
coeHHEHHA MHOTOKpPaTHO IoBTopseTca. OHa ITOJHOCTBIO
HarotaBiMBaeTcs H3 croikHx K UF¢ Matepuanos (cMm.
[TOACHUTEJIbLHOE 3AMEYAHHE K HacToslueMy pa3feiny)
¢ cobirofleHHeM BHICOKHX Tpe6OBaHHH K BaKyyM-TNIOTHOCTH H
YUcTOTE 06pabOTKH.

Macc-cnexTpoMerpbl/HcTOUHHKHY HoHOB i UF,
CrneydanbHO  InpegHasHaYeHHble  WJIH NMOATOTOBJIEHHBIE

MarHuTHble  MJM  KBaJpyIOJbHbIE  MAacC-CIEKTPOMETDHI,
crmoco6Hble TPOH3BOAMTL TNPAMOR oT6op Npo6 mnonaBaeMoi
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Macchl, "IpoAyKTa” HJIH "XBocTOB" U3 ra3oBbix notokoB UF u
o6yiaialoLlHe TIOJHBIM Ha60pOM CIIEAYIOLIHX XapaKTePHCTHK:

1. yoenbHasg paapellaloufas crnoco6HOCTh IO  Macce
cBbruie 320;
2. coflepXaT MCTOYHHKH HMOHOB, H3TOTOBJIEHHble W3

HHXpOMAa HJIH MOHEJIA HJIH 3alllHL[€HHbIC TOKPLITHEM H3
HHUX, HIJH HHKEJIHPOBaHHbIE;

3. cofepXar HOHU3aLHOHHbIE HCTOYHHKH c
60M6apaUpOBKOM SIIEKTPOHAMH;

4, comepXaT KOJJIEKTODHYIO CHCTeMYy, INPHMTONHYIO IJis
HM30TONHOTO aHallH3a.

IIpeo6pa3oBaTeNId YACTOTH

[Ipeo6pa3zoBsareny  qacTorhl  (TaKXKe  H3BecTHBle  Kak
KOHBEPTOPH! WM WHBEPTOPHI), CTICLIHANILHO MpeqHa3HaYeHHble
HIM TONTOTOBNEHHBIC [JIA TIHTAHKS CTATOPOB JBHUraTeNeH,
omnpeneNeHHbIX B MOAITyHKTe 5.1.2. d), WiIM YacTH, KOMIOHEHTBI
H MoIc60pKH TAKUX Npeobpa3opaTeseil YacToThl, obiiafalolHe
MOJHLIM Ha60pOM CJIeqyIOLIHMX XapakTepUCTHK:

1. MHorodaiHbiif BbIXoJ B QHanma3zoHe oT 600 o 2000 I'i;

2. BbicoKas cTabHNbHOCTL (CO cTabGHiH3alMel YACTOTHI
ayyure 0,1%);

3. HU3KHE HellMHeHHble HoKaXeHHd (MeHee 2%);

4, K03 PULHEHT MOJIe3HOT0 JeicTBHA cBbilie 80%.

MOsSICHUTEJIbHOE 3AMEYAHUE

IMepeuucieHHoe BbILLIE obopynoBaHHe BCTymaeT B
HeTOCpeICTBEHHbI KOHTAKT C TeXHonoruveckMMm raszom UF
HIH HENMOCpeACTBEHHO ympapideT paboToil LeHTpudYr H
NpOXOoXAcHHEM rasza OT LEHTPHGYrd K LEeHTpuU¢yre ¥ u3
Kackaja B Kackaj.
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Koppo3uecToikue K UF;, MaTepHaJbl BKJIIOYaIOT
HEPXABEOUIYIO CTallb, AJIOMHHHH, aXIOMHHHEeBbIe CIINaBhI,
HUMKeNh HITH CTIJIaBbl, cofepxaline 60% u 6oiee HUKeNA.

CrnenHaibRo MpeJHaA3HAYCREbIC HIH THOATOTOBNCHEBIE COODKH H
KOMIOHEHTBl JUIS HCOJb30BaHHA NpH ras’ogugxysHoHHOM
oboranieHUH

BBOJIIHOE 3AMEYAHHE

[Ipu razonudpdy3sHoHHOM MeTofe pasfgeleHUs HM3OTOINOB ypaHa
OCHOBHOM TEXHOJIOTHYECKOH COOPKON ABIAETCA CELHaTbHbIH
nopucThld raszoguddy3IHOHHBIE Gapbep, TeMIIOOOMEHHHK OIS
oxnaxneHus rasa (KOTOpPbIH HarpeBaeTCs B MpOL(eCcCe CKATHA),
YIUJIOTHUTEJbHbIE KJANMaHbl M PperyjJHpYyIOLLKe KIamaHbl, &
TakXe TpybonpoBoani. I[lockonsky B razonud¢y3sHoHHOH
TEXHOJNIOTHH Hcronb3yercd wectudTopucThiil ypaH (UF¢), Bce
o6opynoBaHue, TPyOONPOBOALI H MTOBEPXHOCTH H3MEPHTENbHBIX
npu6opoB (KOTOpble BCTYMAXT B KOHTAaKT C ra3oM) NOJIIKHbLI
H3rOTaBIMBAThCA M3 MaTEPHANOB, COXpaHSIOUIHX CTaGUIBLHOCTE
npH koHTakTe ¢ UFs. TasoguddysnonHas ycTaHOBKa COCTOHUT
H3 pAfa TaKHX CGOPOK, TaK YTO HX KOJHYECTBO MOXKeET GbITh
BaXXHbIM ITOKA3aTeJIeM KOHEYHOro NMpegHa3HaYeHHA.

Tasomuddysnonansie 6aphepbl

a) CneunankHo mpefiHa3HayeHHble HIH TOACOTOBJIEHHLIE
TOHKHe, TOpHCTBbie GUIBTPEI ¢ pa3mepoM mop 100-1000-A
(anrctpem), TouiMHoit S MM (0,2 ql0HMa) WJIH MeHblIE, & AJA
TpyOuaTeix ¢opM guaMeTpoM 25 MM (1 mIofM) HIH MeHblIe,
H3rOTOBJAEHHbIE M3 METAILUIMYECKHX, TOJHMEPHBIX HIK
KepaMHYeCKHMX MaTepHanos, Koppo3HecToHKHX K UFg, u

b) crelHanbHO  MOLTOTOBJIEHHBIE  COGAMHEHHUS  HIHU
MOPOIUKH JUIS H3TOTOBJIeHHS TakKUX (HILTPOB. Takue
COEIUHEHHUS M IIOPOLUKHM BKIIOYAIOT HHMKeENIh MIH CIJIaBbl,
cogepxaiiye 60% uWIH 6ojlee HUKeNIH, OKCHUI ATIOMUHHUSA MIIH
croiikue K UF¢ nonHocThio ¢dpTOpHpOBaHHbIE YIVIEBOLOPOLHBIE
MONMHMEPbl C YUCTOTOK 99,9% HiIH GoNee, pa3MepOM 4YacTHIL
MeHee 10 MKM M BBICOKOM ONHOPOOHOCTBIO YacTHl[ IO
KPYIMHOCTH, KOTOpble CHeLMallbHO TOATOTOBJIeHbl  JJIs
UarotoBiaeHHus razonud py3sHoHHBIX 6aprepoB.



5.3.2,

5.3.3.

5.3.4.

5.3.5.

Kamepnt muddysopos

Cneyyajbio  NpefHa3HaYeHHblE MM  MONTCOTOBJIEHHBIE
repMeTd4YHble LMIMHIPHYECKHE COCYIbl HHaMeTpoM Goiee
300 mm (12 profMOB) ¥ piauHo#t 6Gosee 900 MM (35 mioiMOB),
HJIM NTPAMOYrOJIbHbBlE COCYlbl CPaBHHMBIX Pa3MepOB, HMeolLHe
OOMH BIIYCKHOH H [Ba BBLITYCKHBIX TaTpy6Ka, aHaMeTp
KaXJoro M3 KOTOphIX 6osnee 50MM (2 mioiima), s
noMeleHUs B HUX rasogucd¢y3ImoHHbBIX 6aphepoB,
H3roTOBJIEHHBIe M3 cToMkux Kk UF; MaTtepuasioB Hiu
3all[MILeHHble TTOKPLITHEM M3 HHX, H NpefHA3HAYEHHbIE MJIA
YCTAHOBKH B FOPHU30HTaJIbHOM HJIH BEPTHKAJILHOM IIOJIOXKEHHH.

KoMnpeccopsl H razogyBkH

CrienlHaJibHO NpeAHa3HAYEHHbIE HJIH IIONTOTOBJIEHHbIE OCEBbIE,
HEeHTpo6GeXHbIE MM 06BeMHBIE KOMIIPECCOPBI, WITH a30yBKH
C IIPOM3BOMTEILHOCTLIO Ha Bcoce 1 M°/MHMH uiH 6olee UF¢ n

C JaBieHHEM Ha BBIXOJe [0 HECKOJBKHX coTeH Klla
(100 ¢pyHT/KB. IloiM), npegHa3HA4YeHHbIe ooist
IOJITOBpEMEHHOM DKCIIyaTallHH B cpene UF; c
3JIEKTPONBUIrATEIEM COOTBETCTBYIOLLEH MOLUHOCTH HIH Ge3
Hero, a TakKXe OTHelbHble COOPKM TAaKHX KOMIIPECCOPOB H
ra3ofyBok. BTH KOMIIpecCOPbl M Tra30[yBKH HMEIOT Ilepenap
JdaBneHus ot 2:1 1o 6:1 ¥ usrotarnmuBaloTca U3 cToUKUX K UF
MATEPUAIOB HJTH ITOKPBIBAIOTCH UMH.

YIUloTHeHHA BpPAIAIOMIHXCSA BAJIOB

CnenvanbHo  IpefHa3HadYeHHbie  HJIM  IOATOTOBJIEHHBIE
BaKyyMHbI¢ YIUIOTHEHHUsl, yCTAHOBJEHHbIe Ha CTOPOHE IMOAAYH
M Ha CTOpPOHe BbIXoja IS YIUIOTHEHHS Bajia, COCHHHSAIOLIEro
POTOP KOMITPeCCOpa HIIH Ta30QyBKH C MIPHBOAHBLIM IBHTATEIIEM,
¢ TeM uToGbl O6ecreYHTh HANeXHYIO TepMETH3alHIO,
NpeNOTBPALLAIOLYI0 HaTeKaHUEé BO3AyXa BO BHYTPEHHIOIO
KaMepy KoMIIpeccopa WM Tra3ofyBKH, KOTopas HaIOJIHeHa
UFs. Takve YNIOTHEHHS OOGLIYHO TIPOCKTHPYIOTCH  Ha
CKODOCTb , HATCKAHHS 6ydepHoro rasa meree 1000 cm *mun
(60 mioitm /MHH)

Tenoo6menanky s oxnaxaecans UF,
CrieuyuafibHO  NpeAHA3HAYEHHLIE  MIH  TOATOTORMEHHbIE

TEeNINOO6MEHHUKH, H3roTOBIeHHble U3 cToWkMXx K UF;
MaTepHalioB HWJIH TOKDBITHIE MMM (38 HMCKIIOYEHHEM
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HepXaBeolllel CTalH), HIH MeIblo, HIH JMIoObIM coYeTaHHEM
3THX MeETaNJoB M PpacCYHTaHHblE Ha CKOPOCTh H3MEHEHHUS
IaBJIeHUA, OTpefeNfIolero yTEYKy, MeHee 10 [Ta
(0,0015 dpynT/kB. HIOAM) B Yac TIPH Iepenafe JaBICHUS
100 xI1a (15 ¢pyHT/KB. Dl0HM).

CrennanbHO npeIHAa3HAYCHABIC HITH MOATOTOBJICHHBIE
BCTIOMOTATSIbHbIE CHCTEMbI, 060pYAOBaAHHE H KOMIIOHEHTHI IS
HCTIOMB30BAEHA TIPM Tasoaudpy3HOHHOM oboramicHHK

BBOJJHOE 3AMEYAHHE

BcnioMoraTenbHble CUCTEMbI, o6opynoBaHHE M KOMITOHEHTBI
a8 ra3onH¢dPpy3HOHHBIX YCTAHOBOK IO  oborallfeHHIo
NpPeacTaBIAIOT coO0H CHCTEMBbl YCTAHOBKH, HeOGXOOHMBIE OISl
nmogaud UFg B razogudodysuonHylo c60pky, IS CBS3H
oTHeNbHBIX cBopok Mexnay cob6oii M obpa3oBaHHs KacKaloB
(MMM cTymeHeH) C LieJbl0 ITOCTENEHHOTO NOCTHXKeHHs OGoiee
BBICOKOrO oforalifeHHs H H3BJIeYeHHs “NpoayKTa” U “XBOCTOB”
UF¢ H3 nHdPy3HOHHBIX KacKaJos. Beuny
BBICOKOMHEPLIHOHHbIX XapaKTepUCTHK IudPy3HOHHBIX
KackafnoB mioboe TmpeppiBaHHe HX pabGoThl, 0COGeHHO HX
OCTaHOBK&, [IIPHBOASAT K  CEpbe3HBIM  ITOCJIENCTBUSM.
CnenoBaTesibHO, Ha Tra3onud¢Py3MoHHON YCTAHOBKE BaXHOeE
3HaYeHHe HUMEIOT CTporoe M IIOCTOSHHOe MNojgmepXaHHe
BaKyyMa BO BCEX TEXHOJIOrHMYECKHX CHCTeMaX, aBToMaTH4YecKas
3all{dTa OT aBapHH U TOYHOe aBTOMATHYECKOE peryJHpoBaHHe
roToka rasa. Bce 3T0 MNPHBOOHT K Heo6GXOOMMOCTH
OCHALUEHHA YCTAHOBKH OOJNIBUIMM KOJHYECTBOM CIELHaJbHBIX
HIMEDPHUTENbHBIX, pETYJIHPYIOLIHX U YIPABIAIOLIHX CHCTEM.

O6s1uHo UF¢ HcnapsieTcs H3 LMIHHAPOB, TOMELUEHHBIX BHYTPH
aBTOKJIaBOB, H INofaeTcs B razoobpasHoii ¢opMe K BXOIHBIM
TOYKAM 4Yepe3 CHCTEMY KOJJIeKTOPHBIX TpyGoNpOBOXOB
Kackana. “IlpogykT” u “xBocThl” UF4, mnoctymaloliue H3
BLIXOfIHLIX ToYeK B BHIE ra3006pa3sHBIX IOTOKOB, ITPOXOXAT
Yepes CHCTEMY KOJUIEKTOPHBIX Tpy6oNnpoBonoB Kackajga Jubo K
XOJONHBIM JIOBYLUKAM, JIN60 K KOMIIPECCOPHLIM CTaHIHAM, THe
razoo6pasnslit moTok UFg cxXuXaeTcs M 3aTeM IoMeluaeTcs B
COOTBETCTBYIOLLIHE KOHTeHHEpbl IJIA TPAHCIOPTHPOBKH HIIH
xpaHeHus. Tlockonbky raszomud¢y3MorHassi yCTaHOBKa IO

oboralleHHIo HMeeT 6onsiIoe KOJNHYECTBO
ra3onHd¢Gy3uoHHLIX  cOOpOK, co6paHHBIX B  KacKambl,
co3faloTcs MHOTOKHJIOMETPOBbIE KOJIIEKTOPHbIE

TPY6OHPOBOILLI KackaJoB C ThICAYAMH CBApHBIX 1LBOB, [IPpHYEM
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cxeMa OCHOBHOM 4YacTH HX COEIHHEHUH MHOIOKpPaTHO
NOBTOpsAeTCA. O6opynoBaHHe, KOMITOHEHTB! H CHUCTEMbI
TpyOGONIPOBONOB HIrOTOBJIAIOTCH C COGNIONEHHEM BBICOKMUX
Tpe6OBaHUH K BAKYYM-TUTOTHOCTH H YHCTOTe 06paGoOTKH.

CHcreMBl TIOJaYH/CHCTEMBI OTBOJA ""MPOXYKTA” H "XBOCTOB"

CnieuyansHo  NpeQHa3HaYeHHble MJIH  IOATOTOBJEHHBbIE
TEXHOJIOTHYECKME CHCTeMbl, CNnoco6GHble pafoTaTh IpH
nasiaeHudu 300 I1a (45 GyHT/KB. HIOHM) HIH MeHee, BKIlOYas:

NMHTalOL[He aBTOKJaBbl (HIH CHCTEMbI), UCIOJb3yeMble
s nmogaud UF; B rasonud ¢pysnoHHble Kackambl,

Tecy6iIuMaTopbl (nu XOJIOOHbIE JIOBYILKH),
HCTIONb3yeMBble ons BbIBENECHUS UF¢ H3
razonucddHy3HOHHBIX KacKagos;

cTaHUMH oxuxeHus, rme UF, B razoobpaszHoit ¢popMe
M3 KacKkala CXHMaeTcd M oXJaXXHaeTcid N0 XHIKOro
COCTOSIHHA

CTaHUMH “rpoOyKTa” HIJIH "XBOCTOB”, HCIOJIb3yeMble
s nepeMellieHUss UF4 B KOHTeAHePBI.

CHCcTeMBbI KOJUTEKTOPHBIX TPYGONpPOBOaOB

CrneydaibHO  NMpeqHa3sHAYeHHbIE WM  NOATOTOBJIEHHBIE
CHCTEMBl TPYGONPOBOJOB M CHCTEMBI KOJUIEKTOPOB  IJIs
yaepxaHus UF; BHYTpH rasoqud¢dpy3HOHHBIX KacKaloB. 3ITa
ceTh TpyGompoBonoB o6bIMHO NpeNcTaBiiseT cobol CHCTEMY C
“NBOHHBIM” KOJIIEKTOPOM, Ie Kaxnad sdyelKa coelHHeHa C
KaX/JIbIM H3 KOJJIEKTOPOB.

BaKyyMaBle CHCTEMBI

a) CneunanbHO ImpegHa3HaYeHHblE HIJIH ITOLTOTOBJIEHHBIE
KpynHble BaKyyMHble MarHCTPQJIH, BaKyyMHble KOJIJIEKTOPbI ¥
BaKyyMHbIe Hacochl NPOH3BOXHTEIBHOCTBIO S M*/MuH
(175 ¢YT3/MHH) Y Golee.

b) BakyyMHble Hacochkl, CHOeLHaIbHO TpedHa3HaYeHHbIe

ona pabotel B comepxkaleid UF; atMochepe H H3roToBiIeHHbIE
H3 AIOMHHHS, HUKeJS MJIH CIUIaBOB, cofepXalux Goyee 60%
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HHUKeJIS WJIH TOKphIThie UMH. DTH HAcOChl MOIYT OBITh HIIH
POTAllHOHHBIMH, HIIH NMOpUIHeBLIMH, MOTYT HMETh
BhITeCHSIOLLHE H GTOPUCTO YriepojHble YIUIOTHEHHS, a TaKXe
B HHX MOCYT TIDHCYTCTBOBAaThL CIellHaJibHble pabouHe
KHIKOCTH.

CneuuanbHbie CTOIIOPHBIC H PErYJIHPYIOILIHE KJI1aIlaHbl

CrnendanpHo TpeHa3HadyeHHble MIH MOATOTOBJIEHHbIE pPYUYHbIe
HIIH aBTOMATH4YEeCKHE CTOMOPHbIE€ M PEeryJHpPYIOLIMe KJalaHbl
CHIBLPOHHOTO THIA, H3roTORIEeHHble H3 CTOMKUX Kk UF
MaTepHajioB, pnuaMetrpoM oT 40 mo 1500mMm (1,5 pmo
59 n10¥MOB) HJI YCTAHOBKM B OCHOBHBIX M BCIIOMOTATENbHBIX
cHcTeMax razonudb¢dpy3HoHHBIX YCTAHOBOK Mo oborallieHHIo.

Macc-criekrpoMerpbl/HcTouBHKH HoHOB g UF

CrneunajlbHO  NpefHa3dHadyeHHble MM TTOATOTOBJIEHHBIE
MaTHMTHble HMJIH  KBapymoJbHble  MAacCC~-CTIEeKTPOMETPBI,
crocobHble NPOH3BOAMTL MpPAMOK ot6op MNpob MomaBaeMoi
Macchl, “NpoaykTa” WM “XBOCTOB” W3 ra3zonsix nMotokoB UFg u
obJiaffalolliMe MOJHBIM Hab0pOM ClIeNYIOLLHX XapaKTePUCTHK:

1. yoelbHast paspeuialoujas CHocoGHOCTB IO Macce
cBbillle 320;
2. colepXaT HCTOYHHUKH MOHOB, H3TOTORIEHHbIE H3

HHXpOMa HJIH MOHEJIA HIIH 3alllHIUEHHBIC MOKPBITHEM H3
HHX, HITH HHKCJITHPOBaHHBbIC,

3. colepxat HOHH3ALIHOHHbIE HCTOYHHKH c
60M6apIHPOBKON 3JJeKTPOHAMH;

4. COIEpPXAT KOJJIEKTOPHYIO CHCTEMY, TIDHTOOHYIO &I
H30TOITHOTO aHaJK3a.

MNOSICHHUTEJIbHOE 3AMEYAHHE

IlepeuyncnenHoe BbILlIE obopynoBaHHe BCTyIaeT B
HEMOCPEeNCTBEHHBIA KOHTAKT C TexHoJioruyeckuM razom UF,
NH60 HeMOCPEeNCTBEHHO peryiupyeT TIOTOK B TIpefesiax
Kackajga. Bce noBepxXHOCTH, KOTOpbI€ BCTYMAIOT B KOHTAKT C
TEXHONOTHYECKHM T[a30M, LEJHKOM H3roTaBJIHBAIOTCH U3
cToHKHX k UFg¢ MaTepuasnoB HIH nokpbiBaloTcs HMH. Ilns
Liejled  pa3fielloB, OTHOCAUMXCH K Tra3oqHGy3HoHHBEIM
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ycTpoficTBaM, MaTepualbl, KoppozHecToHkHe K UF, BKirioyaloT
HepXaBeIUYo CTallb, ATIOMHHUH, allOMUHHeBble CILUIaBBI,
OKCHJ &JIIOMHHHS, HHKEIb HJIH CIUIaBbl, cogepxauine 60% HIH
Gosiee HHKens, a Takxe cToikHe K UF; monHocThiO
¢ TOpHPOBaHHBIC YIJIEBOLODOAHBIC NTOJTHMEDBI.

CrnenHannHO npeIHA3HAYCHHBIC HJTH TNTIOJINOTOBNCHHDBIC CHCTCMBI,
060]))’)1058“6 H KOMMOHCHTHI [MIA HCNOJIL30OBAHMA Ha
yCTaHOBKax aspoaMHHaAMHYCCKOTO o6oramemm.

BBOIOHOE 3AMEYAHHE

B rmpoleccax aspogHHaMHYyecKoro oborallleHHS CMech
razoo6pazHoro UF; u Jserkoro rasza (Bogopom HJH TIeJTHi)
cKHMaeTcd M 3aTeM TIpoIycKaeTcs 4Yepe3 pa3sfelisiolijHe
3JIEMEHTH, B KOTOPBIX HM30TONHOE Dpa3lieJIeHHe 3aBeplUaeTCs
TIOCPEICTBOM IIOAyYeHHS GOJNbLIMX LEeHTpoOeXHBIX cHJI IO
FeOMETPHY KPHBOJIMHEHHON CTCHKH. YCIElIHOo pa3paGoTaHbl
[Ba Mpolecca 3TOrO THIA: TPOLECC COMIOBOrO pPa3felleHUs U
niporecc BUXpenoil Tpy6kH. JlIs 0o60HX ITPOLIECCOB OCHOBHBIMU
KOMITOHEHTaMH Kackaga pa3geyieHUs ABJIRIOTCH
LUHIMHAPHYECKHe  KopImyca, B  KOTOPbLIX  pa3MellleHbl
clleuHalNbHble pa3leIMTeNbHbie 3JIeMeHThl (comjla  HJH
BUXpesLie TPYGKH), ra30Bbie KOMITPECCOPHI H TermooOMeHHUKH
U yoaleHds oOpasyomierocs MpH cXaTHH Terura. Jlusd
a’pONHHAMKHYECKUX YCTRHOBOK TpeOyeTCs UENLIX pAN TaKHX
KacKafoB, TaK YTO HX KOJHYECTBO MOXKET CIYXKHTh BaXKHBIM
yKa3zaTeJleM KOHCYHOI0 HCITOJIb30BaHHA. IlockoyibKy B
a3pOIHHAMHYECKOM npotiecce HCNOJNb3yeTCH UFg,
TMOBEPXHOCTH BCero oGOpYHOBaHHSA, TPYGONMPOBOXOB H
H3MEPHTENLHBIX NMPUOGOPOB (KOTOpbie BCTYNalOT B KOHTakT C
ra3oMm) IOJIAKHBI H3rOTaRITHBATHCA U3 MAaTepHaJIOB,
COXpPaHSAIOIIMX YCTORYKBOCTD NTPH KoHTakTe ¢ UF,.

NOSACHUTEIIbHOE 3AMEYAHHE

IlepeurcieHHbIC B HaCTOSILLIEM Pa3jielie SJIEMCHTHI BCTYIaloT B
HETOCPENCTBEHHLIA KOHTAKT C TeXHoJlorHyeckUM rasomM UF
JH60 HEMOCPENCTBCHHO PErYJHDPYIOT MOTOK B Ipemeiax
Kackaga. Bce IMOBEpXHOCTH, KOTOpbie BCTYNAIOT B KOHTAKT C
TEXHOJIOTHYECKMM Tra3oM, LIGJIMKOM H3TOTaBIHBAlOTCH U3
cronkyX K UFs MaTepuanoBs, W4 3alMlleHbl TMOKPHITHEM U3
TakKHX MaTepdasioB. Jlus ueselt pasgena, OTHOCALIErocs X
3JIeMEeHTaM a3pOXHHAMUYECKOTO oboraieHus,
Koppoauectoiikie Kk UF; MaTepuansl, BKiioualoT Megs,
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HepXaBeoLIyl0 CTalbh, AJIIOMHHUN, alOMUHHUEeBble CIIJABbI,
HHKellh HWJIH CILIaBbl, cofiepxkaliHe 60% i Goslee HHKeNS, a
TakxKe croikHe kK UFg noaHocThio ¢TOpupoBaHHBIE
YrJIeBOLOPOAHBIE [TOJTUMEPHI.

PasgenurensHbie comia

CrneudanbHo  npegHa3HadeHHble  WJIH  IOATOTOBJIEHHBIE
pasfesidTeNIbHble colula U UX cbopku. PasflenuTenbHble comia
COCTOAT W3 UIeJIEBHIHLIX H30THYTHIX KaHaJOB C pagHyCOM
H3ru6a M™MeHee 1mm (o6pryHO or 0,1 pmo 0,05 mm),
Koppo3uecTORKHX K UF;, H UMeoLUX BHYTPEHHIO PEXYLIYIO
KpOMKY, KOoTopas pa3fesIfeT IpPOTeKaloU[HH 4Yepe3 COILIO ras
Ha IBe ¢paklUH.

Buxpesblie TpyOKH

CreyHaJIbHO  NpefHa3HayeHHble  HJIM  IOATOTOBJIEHHBIE
BUXpeBble TPYO6KM M UX c6opkH. BuxpeBble Tpy6kH HMelOT
LIHITHHAPHYECKYIO HJIH KOHYyco0bpa3Hylo ¢opMy, H3rOTOBJIEHBI
H3 Koppo3HecToMkHX K UFg MaTepHallOB WM 3aU{HIIEHbI
MOKPHITHEM M3 TaKHX MaTepPHaJIOB H UMEIT JHaMeTp oT 0,5 cMm
00 4 CM NIPH OTHOLUEHWH MJIHHBbI K THaMeTpy 20:1 UM MeHee, a
TakXe ONHO HJIH Oollee TaHreHLHallbHOE BXOJHOE OTBEPCTHE.
Tpy6xu MoryT 6bITh OCHallleHbI OTBOJaMH COIJIOBOrO THIIA Ha
OMHOM MJIM Ha 06OHX KOHLAX.

[NOSICHUTEJIbBHOE 3AMEYAHHE

ITuTaTenbHbIA Ta3 TIOCTYNMaeT B BHXpeBYl0 Tpy6ky mo
KacaTeJJbHOH ¢ OZHOro KOHLA HJIH Yepe3 3aKpydyuBalouiHe
JIOMATKH HWJIH 4Yepe3 MHOrOYHCJIeHHblEe TaHTEeHLHAThHBIE
BXOJHbIe OTBEPCTHS BNOJIb TPY6GKH.

KoMrpeccopsl ¥ rasogyBKH

CrienyajibHO TIpefHa3HaYeHHbIe WK MOATOTOBIEHHbIE OCEBbIE,
LEeHTPHGYKHbIE HITH 06beMHBIE KOMITPECCOPhl HJIM [a30YBKH,
H3roToBJeHHble U3 Koppo3uecTonkux K UF; mMaTepuanos, unu
3alHU[eHHbIE MOKPBITHEM H3 TaKHX MaTepHaJIoB,
NPOM3BOXUTENLHOCTbIO HAa BXoLe 2 M°/MHH M1M Gollee cMecH
UF; u Hecyllero rasa (BOZOPON HJIH Tejiui).
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MOACHUTEJIbHOE 3AMEYAHHUE

TakHe KoMmpeccopbl M Ta30QyBKH OGBIYHO HMEIOT TIepenap
nasitenHs ot 1,2:1 mo 6:1.

YmioTHeHHSA BpamjaloMHXCA BAJIOB

CneudasibHO  TIpefHa3Ha4YeHHble  WIH  TOATOTOBJEHHbIE
YIUIOTHEHHsS  Bpalll@alolMXCS BAaJIOB, YCTaHOBJNEHHble Ha
CTOpOHE TOa4Y¥ M Ha CTOPOHE BbiXofa NJIA YILIOTHEHHS Baja,
COeIHHAIOLLIEr0 POTOP KOMIIpeccopa HJIM POTOpP Ta30dyBKH C
TMPHBONHBIM I BUTATeJIEM, C TeM YTOOLI 06ecleyuTh HagekKHYIO
repMeTH3alH10, MPeNoTBPalllaloliylo BbIXOH TEXHOJIOTHYEeCKOro
raza WJIH HaTeKaHHe BO3[yXa WIH YIUIOTHAIOLIEro ra3a BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WJH ra3ofyBKH, KoTopas
samoiHeHa cMechio UFg 1 Hecyuiero rasa.

Ten1006MeBHHKH /1A OXJ1aXJEHHUS ra3a

CrneuHansHO  mNpefHa3HaYeHHblE  WJIH  MOATOTOBJIEHHbIE
TemI006MeHHUKH, H3rOTOBJIEHHbIEe U3 Koppo3HecToiikux K UF,
MaTepHalloB MJIH  3alllHILleHHbIe TIOKPBITHEM M3 TaKHX
MaTepHalJIoB.

KoXyxH pasnensmomux 3jieMEHTOB

CrieuanbHO TIpeHa3Ha4YeHHble WIH MOATOTOBJIEHHbIE KOXYXH
pasnelsolHX 3JIEMEHTOB, H3roTOBJEHHLIe U3
koppo3dectokux K UF; MaTepHalloBR HIK 3al{HLIEHHBLIX
TMOKPBITHEM M3 TaKHX MaTepHalloB, NJ TIOMeLeHHS B HHX
BHXPEBBIX TPYOOK HIIH pa3feJMTeNIbHBIX COTTel.

TTOSICHUTEJILHOE 3AMEYAHHE

DTH KOXKYXH MOTYT INpPEACTABIATH Cob6OM LHIHHIPHYECKHE
KaMepbl THaMeTpoM Oonee 300 MM H MIHHOK Gonee 900 Mm
HJY TIpIMOYTOJibHble KaMephl CPaBHHMBIX PasMepoB H MOCYT
6bITh NpegHasHadeHbl I YCTAHOBKH B TOPMIOHTAJIbHOM HIH
BEPTHKAJILHOM TTOJOXKEHHH.

CucreMBl MoJayH/CHCTEMBI OTBOJia "TIPOOYXTa" H "XBOCTOB"

CrieuHajiibHO npeaHa3Ha4Y€HHbIC HITH MOoATrOTOBJICHHbIC
TEXHOJOTHYCCKHE CHCTCMbI HJIH OGOPYJIOBQH He oJIsA
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000oraTHTENbHBIX YCTaHOBOK, H3roTOBJIEHHbIE u3
Koppo3uecTodkMX K UFg MaTepnanoB HIH 3alMUIEHHBIX
MOKPBITHEM M3 TAKMX MATEPHAJIOB, BKIIIOYAIOUIHe:

a) MMHTalOLLHe  aBTOKJIaBbl, TI€YH HITH CHCTEMBI,
Hermonb3ayemble Ina  nomaud  UFg mns  mpoliecca
oboralleHus;

b) Iecy6iuMaTophl (unu XOJIoqHbIEe JIOBYILKH),
HCMoJIb3yeMble IJIA BbiBeleHHA Harpetoro UF¢ wus
npouecca oboraueHus TS nocAeAyLIero
TiepeMellleH sl

c) CTAHUHH OTBEPXIEHHA HIH OXHXKEHHSA, HCIIOJIb3yeMble

nsa BbiBeneHHs UF; U3 mpouecca oforauleHHS MyTeM
cxkaTtHs M mepeBoga UFg B XHOKYI0 HJIH TBEpAYIO
¢dopmy;

d) CTaHUHH "mipoaykra” HJAH "XBOCTOB”, HCHOJL3yeMbie
s nepeMelleHuss UFg B KOHTeHHepLI.

CHCTeEMBI KOJUIEKTOPHBIX TPY6oNpoBOLOB

CrieqdalpbHO  IpedHa3HaYeHHbIe HIH  TONTOTOBJIEHHbIE
CHCTeMB] KOJUUIEKTOPHBIX TpyOONpOBONOB, H3rOTOBJIEHHbIE H3
Koppo3HecTokuXx K UF; MaTepuasoB MIM 3alllHLUEHHBbIE
TMMOKPHITHEM H3 TaKHX MaTepHasoB, i yaepxaHus UF,
BHYTPH  a’®pofdHaMH4YecKHMX  KacKalIoB. DTa  ceTh
TpyOOTNIPOBONOB OOBIYHO TIpEACTaBASAeT CoBOH CHCTEMY ¢
“IBOAHBIM” KOJUIEKTOPOM, TIC KaXOblH Kackall HJIM Ipylna
KacKaJOB COeIHHEHb] C KaXIbIM U3 KOJNIEKTOPOB.

BaK)’}‘MHBlC CHCTEMBI H HACOCHI

a) CrieyidaIbHO TIIpefHa3HadeHHble HIH IOATOTOBIEHHbIE
BAKYYMHbIE ~CHCTEMBl, TDOU3BONMUTENLHOCTHIO Ha  BXOHE
5 M°/MHH HiH 6onee, coCTOALUIHE H3 BAKYYMHBIX MarHcTpalei,
BaKyyMHbIX KOJUIEKTOPOB W  BaKyYYMHBIX HAacocoB, H
npenHa3HavyeHHble NI paboTel B comepxauyx UFg rasosnIx
cpenax.

b) BakyymHble Hacochl, CMelHanbHO TIpefHa3HaYeHHbIE
HJIIH TIOATOTOBJAeHHble mNisA pabGoThl B comepxkawmx UF,
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ra3oBbIX cpellax H M3roTOBRJNIeHHbIe U3 Koppo3uecToNKUX K UF
MATEPUAJIOB HIH 3aU[HUICHHBIX TOKPBITHEM M3 TaKHX
MaTepHaJIoB. B 3»THX HacocaX MOryT HCIIOJIB30BaThCA
dTopHCTO-yriepoAHbie YIIOTHEHUS U CreljHafibHbie paGouue
XKHAKOCTH.

CuenpanbHEbic CTONOPHBIE H PETY/HPYIOIHe KilanaHbl

CnenyanbHble  1npegHa3sHadyeHHbIE HIM  TTOATOTOBJEHHbIE
pyYHble HIJIHM aBTOMaTHYECKHE CTOMOpPHBIE H DPeryjiHpylouue
KJaNaHb! ciibHOHHOro THIIA, H3TOTOBJIEHHbIE U3
KoppoadecTodkuX K UF; MaTepHanoB MM 3alliMIEeHHbIE
TIOKPBITHEM H3 TaKMX MaTepHalloB, OHaMeTpoM oT 40 o
1500 MM ny1s MOHTaXa B OCHOBHBIX H BCITOMOTaTelbHBIX
cHcTeMaX YCTaHOBOK a3pPOJJHHAMHYeCKOro oborallleHHs .

Macc-cnexkTpoMeTpbl/HCTOYHHKH HOHOB Aia UF,

CrneliMasibHO  TIpenHa3HaueHHble  HWJIH  TTOATOTOBJIEHHbIE
MarHUTHBlE HMJM  KBaJApYNOJbHBIE  MAcCC-CIIEKTPOMETDEI,
crioco6Hble NPOH3BONUTH NpsMolt oT6op Npo6 momaBaeMoM
Macchl, "TIPOAYKTa” HJIH "XBOCTOB” M3 ra3zosbix noTokoB UF; u
obyafalolne MOJHBIM Ha6opoM ClIe[yIOIMX XapaKTePHCTHK:

1. yaenbHas paspeuwialouas Ccrmocob6HOCTh IO Macce
cBaille 320;
2. colepKaT MCTOYHUKH HOHOB, M3roTOBJNIEHHble H3

HHXpOMa HJIIH MOHeJS HJIH 3allHILCHHbIC ITOKPBITHEM H3
HHX, HITH HHKSJIHPOBaHHbIE;

3. comepxaT HOHH3aLHOHHbIE HCTOYHHKH c
60M6apIHPOBKOM BJIEKTPOHAMH;

4, cogepXaT KOJJIEKTOPHYI0 CHCTeMy, IPUrOIHYI0 IJIst
H30TOITHOTO aHaH3a.

CHcrempi oraeneansa UF; ot Hecymero rasa

CrneunanbHo  IpeNHa3HaYeHHble  HJIH  NOATOTOBJIEHHbIE
TEXHOJOTHYECKHe CHCTeMbl I oTaeneHUss UF, oT Hecyulero
rasza (Bomoposa MIH rejius).
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MOACHHUTEJIIbLHOE 3AMEYAHWE

OTH CHCTEMBI npegHa3dHa4dYeHbl ONA COKPalLEHHA ConepiKaHUS
UF6 B HeCyuleM rase go OHOHW YacTH Ha MHUIUIMOH MJIK MEHee
H MOryT BKJl0o4YaTh TaKoe¢ OGODYLIOBaHHC, Kak:

a) KpHOreHHble TemJIOOOMEHHUKH W KpHOCemapaTopsbl,
crioco6Hble co3laBaTh TeMiepaTyphl -120°C uiIH MeHee,
WY

b) 610KH KPHOTEeHHOTO oXJaxKJIeHHS, croco6HbIe

co31aBaTh TeMITepaTyphl -20°C WM MeHee, HIH

c) 610K pa3feIMTEIbHBIX COIeJl MJIIM BHXPEBBIX TPYyHOK
s otaesenus UF oT Hecyllero ra3a, HJTH

d) xononHble JoBywlkH UFg, cmocofHble co3naBaTh
TemnepaTyps! -20°C WIIH MeHee.

CrneunanbHO NMpefHa3HaYeHHble HIIN NOJTOTOBJICHABIE CHCTEMBI,
ofopynoBaHHe M KOMIOHEHTbI MJIS HCHONL30BAHMA Ha
YCTAHOBKaX XHMMYECKOTo ofMeHa HIM HOHOOOMEHHOTO
o6oranieHHUs

BBOOHOE 3AMEYAHHE

HesnauyuTenbHoe pazuHYHEe M3OTOIIOB YypaHa II0 Macce
NMPUBOAUT K  HeGONBIUHM H3MEHEHHSM B paBHOBeCHH
XHMHYECKHX peakUHdi, KOTOpble MOTYT HCIMOJNb30BaThCH B
KadecTBe OCHOBbI [N pa3feleHU H3OTOIOR. Ycneurto
paspaboTaHo JBa TIpollecca: KHIKOCTHO-XKHIKOCTHBIH
XHMHYECKHH 06MeH H TBEPIO-XKHUIKOCTHBIA HOHHBIA o6MeH.

B mpouiecce XKHIKOCTHO-XHIKOCTHOI'O XHMHYECKOro o6MeHa B
TIPOTHBOTOKE TIPOUCXORHUT B3aMMOIeHCTBUHE
HeCMeLIHBaOLLHXCA XKHIKHX ¢asa (BOIHBIX HITH
OpraHU4YecKHXx), 4YTO TPHBOAHT K 3¢ ¢heKTy KackaiHpoBaHHSA
ThICAY CTafdi pasfelieHds. BomHas daza cocTOMT U3 XJIOpHIa
ypaHa B pacTBOpe COJITHOH KHCJIOTBHI, opraHudeckas ¢asa
COCTOMT H3 3KCTpareHTa, cofepXkallero XJODHA ypaHa B
opraHu4yecKkoM pacTBopHTene. KOHTaKTHBIMH GHIBTpaMH B
pa3sgeIMTeJIbHOM Kackage MOIYT SBIAATbCH KHIKOCTHO-
KHIOKOCTHbIe OOMeHHbIe KOJIOHHBI (TaKHe, KaK HMITYJIbCHbIE
KOJJOHHBl C CeTYaThIMM TapelikaMH) HIH¥ XKHIKOCTHbIE
LeHTpUuYyXKHble KOHTaKTHble ¢uIbTphl. Ha o6oux KoHlax
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pa3feIUTeIbHOTO KacKafia B LieJsiX ob6ecriedyeHds pedJiiokca Ha
KaXJIoM KOHLie Heo6XOOUMBbI XHMHYECKHe IIpeBpalleHus
(oKMcJIeHHe M BOCCTaHOBJIEHHe). I'maBHas  3afmava
KOHCTPYKLIMH COCTOMT B TOM, 4YTOOLI He JONYCTHTh
3arpsAi3HeHHUS TEXHOJOCHYECKHUX NOTOKOB HEKOTOPbIMYM HOHAMH
MeTajuloB. B CBA3M ¢ 3THM HCIONB3YIOTCA IUIaCTHKOBBIE,
ITOKPBIThIE TUIACTHKOM (Bkarovas IpHMeEHEeHHe
¢TOpUpOBaHHBIX  YrJeBOHOPOMHBIX  IIOJIHMEPOB)  H/HIIK
IOKPBIThI€ CTEKJIOM KOJIOHHBI H TPY6ONPOBOILI.

B TBepHo-KHMAKOCTHOM HOHOOOGMEHHOM Tpollecce oforalleHue
IOCTHraeTcss TOCPeNCTBOM alcopbuuu/gecopbLHHM ypaHa Ha
clienHajibHOM, OYeHb OBICTPO HENCTBYlOllled HOHOOOMEHHOM
cMoJle Wi afcopbeHTe. PacTBop ypaHa B COJSHOH KHCIOTE H
Ipyrde XMMHYECKMe  peareHThl IPONycKaloTCd  4Yepes
LUHIHHAPHYECKHEe o06oraTHTeNbHbIE KOJIOHHBI, COMepXKall(He
yIJIOTHEHHBIE clIoM afcopbeHTa. IIna moppmepxaHUs
HeNpepbIBHOCTH Ipolecca Heo6XoouMa cCHCTeMa pedJilokca B
LeJSX BbICBOGOXIeHHS ypaHa M3 afgcopbeHTa o6paTHO B
XHAKHHA ITOTOK, C TeM 4YTo6bl MOXHO 6bLIO cobpaTh “NIpORyKT”

H "“XBoCTBl”. 310 JocTHraercs IIyTeM MCIOJIb30BaHUA
TMOAXOMALLIHX XHMHYECKHX peareHToB
BOCCTaHOBJIICHHUA/OKHCIIEHHA, KOTOphle TMTOJIHOCThIO

pereHepUpyIOTCS B pasfieJIbHBIX BHEUIHHX MeTIAX H KOTophle
MOTYT Y4aCTHYHO DereHepHpOBATHCA B CAMHX H30TOITHBIX
pa3geNHTeILHBIX  KOJIOHHAaX. INpucyTcTBHe B TIpolecce
rOpAYUX KOHLECHTPHPOBAHHBLIX PACTBOPOB COJNAHOM KHCJIOTBI
TpebyeT, yTo6Ll o6opymoBaHUe OBLIO H3FOTOBIEHO U3
CITel{HAJIbHBIX KOPPO3HECTONKHMX MATEPHAJIOB WJIH 3allHIlieHO
MOKPHITHEM H3 TAKHX MaTePHAJIOB.

2KHIKocrHO-XKHMAKOCTHBIE OOMCHHBIC KOJIOHHBL (XHMHYECKMI
o6Men)

IIpoTHBOTOYHBIE KHIKOCTHO-XKHAKOCTHBIE o6MeHHbIE
KOJIOHHBI, HMeloliHe MeXaHHYecKHi cuoso# BBog (T.e.
UMITYJIbCHBIE KOJIOHHBI ¢ CEeTYAaTBIMH TapeJIKaMH, KOJNOHHBI C
TapeJIkaMH, COBepLIAIOIIHMH BO3BPAaTHO IOCTYNaTeJbHbIE
OBHXEHUS, M KOJOHHBI ¢ BHYTPEHHHMH TYPOHHHBIMH
CMECHTEIAMH), CITel{HajIbHO npenHa3HayeHHbIe HIH
NOATOTOBJIEHHble HiA oforallleHHA ypaHa C HCITOJIb3OBaHHEM
npolecca XHMHYecKoro obMeHa. Ina Koppo3HOHHOM
YCTOHYMBOCTH K KOHLEHTPHPOBAHHLIM pacTBOpaM COJISHOHR
KHCJIOTbl BTH KOJOHHBI M MX BHYTPeHHHE KOMIIOHEHTBI
M3rOTOBJIEHbl M3 TOAXONALUMX IUIACTHKOBBIX MaTepHaJIOB
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(TakuX, KaK (GTOPHUPOBaHHbIE YIIIeBOLOPONHbIE MOJHMEDPBI) HIH
CTeKJa WJIM 3allMlUeHbl TIOKPBITHEM H3 TaKHMX MaTepHAJIOB.
KonoHHb! CIpoeKTHpoBaHbl Ha KopoTkoe (30 ceKyHI HIH
MeHee) BpeMs NTPOXOXJAeHUS B Kackafe.

LleaTpudyxabie JKHAKOCTHO-XKHIKOCTHBIE KOHTAKTHBIE
HILTPEI (XMMHYECKHI 06MEH)

IeuTpHdyXKHble XKHUIKOCTHO-XXHIKOCTHEIE KOHTaKTHble
GbUIBTPHI, CTieiHAJIbHO npegHa3sHaYeHHBIE HITH
MOAroTOBJIeHHbIe IS oborallleHHs ypaHa C HUCIOJIb30BaHUEM
rnpouecca XHMHYecKoro obMeHa. B TakUX KOHTaKTHBIX
¢buapTpax  HcmoJb3yeTcs BpalleHHe  OJA  ITOJy4YeHHH
OpraHHYeCcKHX M XHIKHX ITOTOKOB, & 3aTeM LeHTpoGexXHas
cuna Ui pasfeneHus ¢a3. JJid KOppPO3HOHHOH CTOHMKOCTH K
KOHUEHTPHPOBaHHbBIM pacTBopamM COJIAHOM KHCJIOTBI
KOHTaKTHbIe (GHUIBTPBI H3TOTABJIHBAIOTCA H3 COOTBETCTBYIOLLIMX
TUTACTHKOBBIX MaTepHajoB (TakHX, Kak (hTOpHpOBaHHBIE
YIJIEBONOPOOHbIE ITOJIMMEpPHI) HMIH TOKDBIBAIOTCA HUMH HIH
CTEKJIOM. IeHTpH YK HbBIE KOHTaKTHBbIE GHUIbLTPEI
CIIpOeKTHpPOBaHbl Ha KopoTKoe (30 ceKyHHI WM MeHee) BpeMs
NMPOXOoXIeHHSA B KacKaje.

CHcreMbl M o6opymoBaHHe [UIA BOCCTAHOBJICHMS YypaHa
(XHMHYECKHH 0OMeH)

a) CrelydalIbHO MpeqHa3HaYeHHbIE HIIH ITOATOTOBJEHHBbIE
AYeHKH 3JIeKTPOXUMHYECKOTO BOCCTaHOBJIEHHA IS
BOCCTaHOBJICHUS ypaHa W3 ONHOI'O0 BAJIEHTHOTO COCTOSHHA B
Ipyroe IJs oboralleHHS ypaHa C HCITOJIb30BAHHEM Ipoliecca
XUMHYeckoro obmeHa. MaTepHaibl S4Yeek, Haxofgslldecs B
KOHTaKTe C TEXHOJOTCHYECKHMMH pPacTBOPaMH, MOJIXKHbI ObITh
KOpPpPO3HeCTOMKHMH K  KOHLEHTPUPOBaHHBLIM  pacTBOpaM
COJIAHOM KHCJIOThI.

NMOACHUTEJIBHOE 3AMEYAHHE

KaToqHblf OTceK AYEHKH NOJIKEH ObITh CITPOEKTHPOBAH TaKHM
obpa3oM, 4yTo6bl NTPENOTBPATHTh MOBTOPHOE OKHCIEHHE ypaHa
oo GoJiee BLICOKOTO BaJIEHTHOTO COCTONHHUS. JIns ymepxXaHus
ypaHa B KaTOOHOM oOTceke s4edka MOXET MMeETh
HeTIpOHHLaeMyI0 NHacdparMeHHyl0 MeMOpaHy, H3rOTOBJIEHHYIO
H3 CIleHaJILHOIO KaTHOHHO-0GMeHHoTo MaTepHaia. Karton
COCTOMT M3 COOTBETCTBYIOLUErOo TBEPIOIrOo MPOBOAHHKA, TAKOrO,
KakK IpacdHT.
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b) CrieuHanbHoO mpeqHa3sHauyeHHble HIH ITOATOTOBJIEHHbIE
cuCTeMbl IS u3BNedenus U™ wus OpraHH4YecKoro IIOTOKAQ,
peryIupoBaHHsA KOHUEHTpAUMH KHCIOTBI K IUIA 3aIIOJTHEHHS
A4eexk DJIEKTPOXHUMHYECKOTO BOCCTAHOBJICHHUA Ha
NIPOH3BONCTBEHHOM BEIXOJl€ KacKaJa.

MMOACHHUTEJIbLHOE 3AMEYAHHE

OTH cHUCTEeMBl COCTOST H3 oOopyooBaHHS BKCTPaKLUH
pacTBopHTeNeM IS otronks U™ u3 OpraHH4YecKoro INoToka B
XHAKHHA pacTBOp, 060pyloBaHUs BhITApUBAHUS H/HIH KPyroro
o6opynoBaHUSL HOJIS JOCTHXKEHHS DPEryJHpPOBKM H KOHTpONs
BONOPONHOIO MNoka3aTelisi, H HAaCOCOB HMJIH IPYTHX YCTPOHCTB
nepeHoca [JIA 3aNOJIHEHHS SA4YeeK DIEeKTPOXHMHYECKOro
BoccTaHOBNeHHss. OcHoBHas 3afaya KOHCTPYKLHMH COCTOHT B
TOM, 4TO6bl H36exaTh 3arpA3HeHUS NTOTOKA XHAKOCTH HOHAMH
HEKOTOPBIX  METAJJIOB. CregoBaTeslbHO, Te  4aCTH
o6opynoBaHUA CHCTEMBI, KOTOpbleé HaXOJATCA B KOHTaKTe C
TEXHOJIOTHYECKHM TMOTOKOM, H3roTaBJIHBAIOTCA H3
COOTBETCTBYIOLLIKX  MaTepHalloB  (TaKMX, KaK  CTeKJo,
(TopHPOBaHHBIE  yI[JIeBOLOPOOHbIE  IOJIMMEDHLI,  CyiibdaT
nonudeHuna, cyibdpoH moaus¢pupa U TNPONUTAHHBIA CMOJIOH
rpacduT), UM 3alllH1LEeHb] IOKPLITHEM W3 TAKHX MaTepHaJIOB.

CHCTeMbl NOATOTOBKH MHTAHHSA (XHMHYECKHH o6MeH)

CHCLLHRJILHO npenHa3Ha4Y¢HHbIC HJTH MOATOTOBJIICHHbIC
CHCTCEMbI IJiA NMPOHU3BOACTBA ITHTATEJIbHBIX PacCTBOPOB XJIOpHI A
YpaHa BBICOKOH YHCTOTBI HIJIA YCTAHOBOK IIO Dpa3neJICHHIO
H30TONMOB YpaHa METOOOM XHMHYECKOI'o o6MeHa.

ITOACHHUTEJIBHOE 3AMEYAHHE

DTH cUCTeMBI COCTOST W3 o6opynoBaHUsS [JS DPAacTBOPEHHS,
3KCTpPaKIHH PacTBOPHTENEM H/MITH HOHOOOMeHHOro
o6opyloBaHUA IJIS OYMCTKM, a TaKXe SJEeKTPOJHTHUYECKHX
siyeeKk OJ8 BOCCTAHOBNEHHUS U wme U™ 8 UP. B smux
CHCTeMaXx NMPOU3BOOATCS PAcCTBOPhl XJOPHIA ypaHa, B KOTODbIX
CONEPXHUTCA JIKIIbL HECKOJIbKO 4YacTed Ha  MHIUIMOH
MeTaJUIH4eCKHX BKJIIOYEHHH, TaKHMX, KaK XpOM, IKeJie3o,
BaHagWH, MONHONEH M OpPYTHX IBYXBaJIeHTHBIX HX KaTHOHOB
HJIH KaTHOHOB C 6oJiblleil BaJeHTHOCThIO. KOHCTpYKLHOHHBIE
MaTepHaJibl JJI1 _ DJIEMEHTOB  CHCTEMBI, B  KOTOpO#
o6pabaTeiBaercs U™ Bricokoi YHCTOTBI, BKJIOYAIOT CTEKJIO,
¢TOopHpOBaHHbIE  YIJIEBOLOPOAHbIE  TOJHUMEpPBl, TIpadHur,
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MOKPLITBIA NMOJIHBHHHJICYAb(aTHBIM HIIH nonusdpup-
CYJIb(POHHBIM IJITACTHKOM H TIPONHTAHHBIA CMOJIOH.

CHcTeMbl OKHCJICHHS YpaRa (XHMHYECKHH ob6MeH)

CriendajibHO  TIpefHa3’HauyeHHble  HWJIH  TIOATOTOBJIEHHbIE
cuctembl 1t okucienus U™ B U™ s BosBpaluenus B Kackaq
pa3felieHHs HM30TONOB YypaHa B Ipollecce oGorauieHus
METOLOM XHMHYecKoro o6MeHa.

MOsICHUTEJIbHOE 3AMEYAHHUE
DTH CHCTEMbI MOTYT BKJII04YaTh TaKHE 3JIEMEHThI, KaK:

a) ofopyaoBaHHe [JJIs KOHTaKTHPOBaHHS  Xjiopa H
KHCHopoja c BOAHBIMH acddnoeHTaMu U3
o6opynoBaHUs pa3fgesleHHS H30TONOB H 3SKCTPaKLHHU
obpa3zoBaBiwerocs U’ B 06emHeHHBIA OpraHH4YeCKHM
MOTOK, BO3BPALUAIOLIHACA H3 TIPOU3BOJACTBEHHOrO
BhIXO[a KacKana,

b) ob6opynoBaHHe, KOTOpoe OTHeJNsieT BOLY OT COJsHOH
KHCJIOTb]I, YTOBL! BOa M KOHUEHTPUPOBaHHaAs coJsHas
KHCJIOTa MOTJIH 6b1 ObITh BHOBbL BBelleHb! B MpoliecC B
HYXHbBIX MECTax.

BpicTpo pearupyromue HoHOOOMeHHBIE CMOJIBL/afACOPOEHRTHI
(HoHHBIH 06MeH)

BeicTpo  pearupylouiie  HOHOOOMeHHbIE  CMOJIbI  HJAH
ancop6eHThl, CIelHaJIbHO npegHa3HaYeHHble HIH
MOAroTOBJIEHHbIE M)A o6oralleHHS ypaHa C HCIOJb30BaHHEM
npoliecca HOHHOro oO6MeHa, BKJIIOYass TIODHCThIE CMOJBI
MAaKpOCeTYaTOH CTPYKTYphbl H/HJIM MeMGpaHHble CTPYKTYDbI, B
KOTOPBIX  aKTHBHBlE  TPYNNbl  XHMHYECKOrO obMeHa
orpaHMYeHbl TOKPbITHEM Ha TIOBEPXHOCTH HEaKTHBHOWH

TTOpHCTOI BCIIOMOTATEJILHON  CTPYKTYDHI, M  Apyrue
KOMIIO3HTHbIE CTPYKTYPbl B Jlo60i mNpHeMieMol d¢opme,
BKJIlOYasy  YacTHLBl  BOJIOKOH. DTH  HOHoOo6MeHHbIe

cMoJel/afncopbeHThl MMeloT nHaMeTpbl 0,2 MM HIIH MeHee U
OOJIXKHbl OBbITh XHUMHYECKH CTOWKHMH IO OTHOLUEHHIO K
pacTBOpaM KOHUEHTPUPOBAHHOW COJIAHOH KHCJIOTBHI, & TakxkKe
IOCTaTOYHO NMPOYHBI GHIUYECKH, C TeM YTOOhI MX CBOMCTBA HeE
yXyQlIaJIuCh B OOMEHHBIX KoJIoHHax. CMoubl/agcop6eHTh]
CleuHalibHO TpefHa3HaYeHbl MU ITOMYYeHHUS KHHETHKH OYeHb



5.6.7.

5.6.8.

6nicTporo o6MeHa H30TOMOB ypaHa (IIHUTENILHOCTh MoJyo6MeHa
MeHee 10 cexkyHn) ¥ o6JafaloT BO3MOXKHOCThIO paboTaTh INpH
TeMIiepaType B nuanasoHe ot 100°C go 200°C.

Horoo6MeHHEIE KONOHHBI (HOHHBIA 06MEH)

HunyHapHYecKkHe KOJOHHBI nauaMeTrpoM Goiyee 1000 MM pus
yIoepXKaHuA u noxmepXKaHus 3aITOJTHEHHBIX clioeB
HOHOOOMEHHBIX cMoJI/afcopbeHToB, crellHagbHO
npenHa3HadYeHHble MJIH MONTOTOBJIEHHble IJId o6oralleHus
ypaHa ¢ HCMOJIb30BAaHHEM HOHOOOGMEHHOro mpollecca. ITH
KOJIOHHBI H3rOTOBJIEHbI W3 MaTepHaJIoB (TAKHX, KaK THTaAH HIIH
¢dTopHPOBaHHbIE YILIIEBONOPONHBIE ITOJHMEDBI), CTOMKHX K
KODpPO3UH, BbI3bIBaEMON pacTBOpaMHd KOHLEHTPHpOoBaHHON
COJITHOWM KHMCJIOTBI, MJIM 3alllHil[eHbl IOKPBLITHEM M3 TaKHX
MaTepHalioB W cmocoOHel paboTaTh IpH TeMIlepaType B
IuamasoHe oT 100°C mo 200°C u pamsenuu Beilire 0,7 MIla
(102 ¢dyHT/KB. M10HM).

Horoo6MeHHRIC cucTeMEl pedunokea (HOHHBIA 06MEH)

a) CrelidaJIbHO TIpefHa3HayeHHbIe WKW TMORTrOTOBJIEHHbIE
CHUCTEMBl XMMHYECKOr0 HJIH SJIEKTPOXHMHYECKOro
BOCCTAHOBJNIEHHS [JIA  pereHepaldd  peareHTa(oB)
XHMHYECKOT0 BOCCTAHOBJIEHUS, HCMOJb3yeMoro(bix) B
KacKafaXx HoHooOMeHHoro oborallleHUS ypaHa.

b) CrieliMaJIbHO TIpeHa3HaYeHHble HJIH TMOATOTOBJIEHHBIE
CHUCTEMBl XHMHWYECKOr0o HIM DICKTPOXHMHYECKOro
OKHUCIIEHHUS s pereHepauuH peareHTa(oB)
XMMHYECKOTO  OKMCAeHHS, HcrmoabdyeMoro(bix) B
Kackafgax HoHoo6MeHHoro oforailleHHs ypaHa.

IMOsAACHUTEINBHOE 3AMEYAHHUE

B nmnpouecce HoHooOMeHHOro oborallileHHs B KayecTBe
BOCCTAHABJIHBAIOLLer0 KaTHOHA MOXET HCIIOJNh30BaThCA,
HanpuMep, TPeXBAJEHTHBIA THTaH (Tiﬂ), H B ®TOM clyvae
BOCCTaHOBMTeNbHAss CHcTeMa OyneT BhlpabaThiBaTh Ti~
MMOCPENCTBOM BOCCTAHOBJICHUSA Ti™.

B mpouecce B kauecTBe OKHMCIHTENS MOXET UCIOJNbL30BaThCH,
HallpUMep, TPEeXBAJIEHTHOE XKeJle30 (Feﬂ), H B ®TOM ciiyyae
CHCTeMa OKHMCJIeHHs OymeT BhipabGaThiBaTh Fe' mocpencTBoM
okucienus Fe?.
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CreusajbHO MpeAHa3HaYeHHbIE HJH MOATOTOBJIEHHBIE CHCTEMBI,
ofopynoBanHe H KOMITOHEHTB! Il HCIONb3OBAHHSA B JIa3ePHBIX
060oraTHTENbHBIX YCTAHOBKAX

BBOJIHOE 3AMEYAHHE

CyulecTByIoLLiHe CHCTeMbI AJA 000raTHTENbHBIX MPOILECCOB C
HCITOJIb30BAHUEM Jla3epoB [eATCA Ha JBe KaTeropHU: Te, B
KOTOpbIX pafoyel cpeqoi ABAAIOTCA Mapbl aTOMapHOroO ypaHa,
U Te, B KOTOPBbIX pabouell cpeloid SABIAIOTCA INapbl ypaHOBOIO
coefMHeHusl. OO6UIUMH Ha3BaHUAMH [IJsA TaKUX TIPOLIECCOB

ABJIAIOTCA: NnepBasg KaTeropusi - JiasepHoe pasfiejieHue
H30TOMOB 10 METony aToMapHbIX mapoB (ALVIS mau SILVA);
BTOpasA KaTerOpHS - MOJIEKYJSPHBIA MeTol Jla3epHoro

pasfgeneHuss uzoronoB (MLIS unmu MOLIS) U xumuyeckas
peakUuMs MOCPEXCTBOM H36UpPAaTEJIbHOM MO H30TOoIaM JiazepHoH

aktuBanru  (CRISLA). CHcTteMbl, oOopygoBaHue |
KOMIIOHEHTBHI OJSA  YCTAHOBOK  JladepHoro oG6oraieHus
BKJIIOYAIOT: a) ycTpoHcTBa o1 nogavdu 1aposB

MeTaJIMYecKOoro ypaHa (st u3bupaTesbHOH ¢HOTOHOHU3ALMH)
WJIKM yCTpOHCTBa IJisi Tojayd ITApOB YypPaHOBOIO COEJHHEHUA
(a1 ¢doromMccouMaUUH MWIH XHMHYEeCKOH aKTHBAallUH);
b) yctporcTBa 1na cbopa oboralifeHHOro W o06efHEHHOro
MeTaJNIMYECKOro ypaHa B KauecTBe “NpofykTa” U "XBOCTOB” B
NMEPBOH KaTerOPHH M YCTPOMCTBa IJISl c6opa Pa3iioKEHHBIX HIIH
BBILLUELIIMX U3 peaKUUH COeHHEHUN B KayecTBe “NMpouykTa” H
Heo6paboTaHHOrO MaTepHalila B KauyecTBe “XBOCTOB” BO BTOPOH
KaTelOPHH; c) pabouMe  JsazepHble  CHCTEMBl  IJA
H36MPATEJILHOTO BO36YXKIEHHUS H30TOMOB ypaHa-235; U
d) obopymoBaHHe gJiA TOATOTOBKH TONaY¥ M KOHBEPCUH
nponykTa. BciencTBue CIOXHOCTH CIIEKTPOCKONIHM ATOMOB U
CoeJMHEHHH YpaHa MOXeT ToTpeGoBaThCS HCIOJb30BaHHE
10601 H3 pAla UMEIOLUHUXCA Ja3ePHBIX TEXHOJIOTHH.

[MOACHHNTEJIbHOE 3AMEYAHHUE

MHorue U3 KOMIIOHEHTOB, INEPEeYHMCIEHHBIX B ITOM pasfele,
BCTYNAIOT B  HENOCPeNCTBEHHbIH KOHTAKT ¢  TapaMH
MeTaJNIMYeCKOr0 ypaHa HJIM C  XHIKOCTBbIO, HIH C
TEXHOJIOTHYECKHM radoM, coctosifuM u3 UFg Hiu cmecu u3
UF¢ ¥ gpyrux raszop. Bce MoBepXHOCTH, KOTOphI€ BCTYNAIOT B
KOHTaKT ¢ ypaHoM HiH UFg, NMOJHOCTBIO H3rOTOBJIEHBI H3
KOPPO3HECTOHKUX MaTePHAJNIOB HJIH 3aILHILUEHBI TTOKPLITHEM H3
TakKHX MarepHanoB. Jlna uesen pasfena, OTHOCALIErocs X
KOMITOHEHTaM o060pynoBaHHMA [JS JIa3epHOTO O6OTaLUEHHS,



5.7.1.

5.7.2.

5.7.3.

MaTepHalibl, CTOHKHE K KOPPO3UH, BbI3bIBaeMOH NapaMy HIH
XKHUAKOCTAMH, COHNCPKALIMMH METAJUIHYeCKHH YypaH HJIHM
YPaHOBble CIUIaBbl, BKJIHOYalOT TOKPBITBIA OKCHAOM HTTPHSA
rpaduT ¥ TaHTaJl, M MaTepHallbl, CTOHKHE K KODPDO3HH,
Bbi3biBaeMonl UFg, BKIIOYalOT Meldb, HEPXKaBEIOLLYIO CTallb,
alIIOMUHUMN, a[IOMHHHEeBbIe CIJIaBbl, HHKEJb MJIH CIUIaBbI,
cogepxauiMe 60% HHKens W 6oyee, U cToiikMe K UFg
MONHOCTHIO HTOPHPOBaHHbBIE YIAEBOLOPONHEIE NTOJIUMEDSDI.

CHcrembl BoinlapHBaauA ypaHa (ALVIS)

CrienqMansHO  npefHa3HayeHHblE  HMJIH  [ONTOTOBJEHHbIE
CHCTeMbl  BBIMTADHBAaHHA  ypaHa, KOTOpble  COIepXkKaT
BbICOKOMOIL(HbIE TIOJIOCOBble MJIM DPacCTPOBLIE 3JIEKTPOHHO-
JIyyeBble ITYLUKH C TepefaBaeMOl MOLHOCThIO Ha MHIUEHb
6oiee 2,5 kB1/cMm.

CHereMbl Ui 06paboTKH  XKHIKOMETAJUIHYECKOIO  ypaHa
(ALVIS)

CneudaJibHO  NIpefHa3HayeHHble  HJIH  NOATOTOBJIEHHbIE
cHcTeMbl O o6paboTKH  XHAKOro  Metajuia  IJis
PacIUIaBIEeHHOTO ypaHa WJIH YPaHOBBIX CILIaBOB, COCTOALLHE H3
THIJIER U OXJIaXKAalollero o60pyaoBaHUA IJIS THIJIEH.

ITOSICHUTEJIbHOE 3AMEYAHHUE

Turiv W Jpyrue KXOMITIOHEHTBI 3TOM CHCTEMBI, KOTOpble
BCTYNaloT B KOHTaKT C PpacIUIaBieHHbIM YPaAHOM HJIH
YPAHOBbLIMH CIIJIaBaMH, H3rOTOBIEHbl M3 KOPPO3UECTOHKHX H
TEPMOCTOMKHX MaTEPHAJIOB HJIM 3aLUHLUCHHBIX MOKPbITHEM H3
TakKdX MatepuanoB. IIpMeMiieMble MaTepHalibl BKJIIOYAIOT
TaHTaJl, TOKPBITBIH OKCHAOM HMTTpHA rpaduT, Trpadur,
TIOKPBITHIH OKHCIaMH [APYTMX PpeAKo3eMeJIbHbIX 3JIEMEHTOB
{cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) HIIH HX CMECAMH.

ArperaTtel gna c6opa "npoaykta” H "XBOCTOB" METaJUTHYECKOIO
ypauna ALVIS)

CneuyanbHo  TNpefgHasHayeHHble  HWJIH  ITOATOTOBJIEHHbIE
arperaTthl 1Jis c6opa “npoRyKTa” U “XBOCTOBR” METANIIMYECKOTO
ypaHa B XHIKOW WM TBepOOH cdopMe.
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MOSACHUTEJILHOE 3AMEYAHHUE

KOMIIOHEHTBI 3THX arperaToB H3roTOBJIEHbl H3 MaTepPHAJIOB,
CTOHKMX K HarpeBy H KOPPO3WH, BBI3BIBAEMOH IapaMH
METaJJIHYECKOro ypaHa HWJIH XHMAKOCTBbIO, HJIH 3allULIeHbl
MOKPhITHEM H3 TAKUX MaTepHaJIoB (TaKHX, KaK IOKPBITBIA
OKCHIOM HMTTPHA rpa¢¥T WIH TaHTAI) H MOTYT BKJIIOYaTh B
cebs TpyGomnpoBoabl, KJamaHpl, lUTyliepa, "Xejno6a”, BBOIBI,
TeM006MEeHHHKH H KOJJIEKTOPHBIE TLIACTHHBI VIS
MATHHTHOrO, 3JEeKTPOCTATHYECKOr0 HJIHM [APYTHX METO/OB
pasfeleHHA.

Koxyxu pasgemurensHoro Moayas (ALVIS)

CrniedanbHo  TIpejHa3HayeHHble  HJIH  MOACOTOBJIEHHbIE
UMIMHAPHYECKHe MM NpAMOYrojibHble  KaMepbl  IJIs
NMOMeELLUEeHHS B HHX HCTOYHHKA MapoB METAIHYECKOTO ypaHa,
SJIEKTPOHHO-IYYEeBOH ITYIUKH H KOJIJIEKTOPOB “NMpoayKTa” H
"XBOCTOB".

IMOACHHUTEJILHOE 3AMEYAHHE

OTH KOXYXH HMEIOT MHOXECTBO BXOIHLIX OTBepPCTHH IJId
nofayyd 3JeKTPOMUTAHUS W BOXbI, OKHA MJIA JJa3ePHBIX MYYKOB,
coellMHeHHH BaKyYMHBIX HaCOCOB, a TakKXe IJA JHATHOCTHKH M
KOHTPOJSA KOHTPOJLHO-H3IMEPHUTENbHBIX MNPHOOPOB. Ouu
HMEIOT TIPUCTIOCOGJIEHHS NIt OTKPBITHA M 3aKpbITHA, YTOOBI
o6ecrieyuTh 06CIyXXHBaHHE BHYTPEHHHX KOMIIOHEHTOB.

CrepXx3BYKOBbIe pacIUHpHTeNbHBIe comia (MLIS)

CrneuvanbHo  nNpegHa3HayeHHble  HJIM  TOATOTOBJIEHHBIE
CBEPX3BYKOBble paclIIHMpHTENbHbIE COIUIA JJIA OXJaXKOIeHHS
cmecet UFg u Hecywero rasa po 150°K wunu HuUXe H
kopposuectornkue Kk UFq.

KostekTopsl npoaykra nsragropHcroro ypana (MLIS)

CneuuansHo  mpenHa3HayeHHble  HJIH  NOLTOTOBJIEHHbIE
KOJUJIEKTOPbl TBEPOOrO MPOAYKTa MNATHHTOPHUCTOrO YypaHa
(UFs), cocroslqde H3 GWIbTPA, KOJJEKTOPOB YNAapHOrO HITH
LMKIJIOHHOrO THUIMA WJIM HX COYETaHHH U KOppO3uecToMKHe K
cpene UFs/UF.



5.7.7.

5.7.8.

5.7.9.

Kommnpeccopst UF6/mecymiero raza (MLIS)

CneyuanbHo  TipegHa3HaYeHHble  HJIH  MOATOTOBJEHHBIE
KoMIipeccopbl s cMecedr UFg M Hecyulero rasa mis
IyHTenbHON sKcruryatauuud B cpege UF,. KoMmoHeHTB! 3THX
KOMIIPECCOPOB, KOTOpble BCTYMAIOT B KOHTAKT C HeCYUHM
ra3omM, U3roToBlieHbl H3 Koppo3uHecToHKUX K UF; MaTepHanos
HJIH 3all(H{1lleHb! MOKPBITHEM H3 TAKHX MaTepHaJoB.

YwioTeeAHd Bpamaloniuxca Banos (MLIS)

CrnendanbHO  TIpefHa3HayeHHble  HMJIH  NMOATOTOBJIEHHBIE
YIJIOTHEHUS BpalUalOlIHXCA BaJloB, YCTAHOBJEHHble Ha
CTOpOHEe MONa4YH H Ha CTOPOHE BhIXOHA HJIA YTUIOTHEHHS BaJa,
COENUHAIOIUEr0  pPOTOP  KOMIIpeccopa ¢  NMPHBOOHBIM
OBHraTesJeM, ¢ TeM 4ToO6bl O6GeCreydTh HageXHYIo
repMeTH3alMIo, IPENOTBPALAIOLIYIO BbIXOX TEXHOJOTHYECKOTO
ra3a MJIH HaTeKaHHe BO3yXa MJH YIUIOTHAIOLLEro rasa BO
BHYTPEHHIOI0O KaMepy KOMIIpeccopa, KoTopast 3alojIHeHa
cmecblo UF¢ ¥ Hecylero rasa.

Cucremsl ¢propupoBarus (MLIS)

CneuManbHO  NpegHa3HauyeHHble  HIH  ITOATOTOBJIEHHbBIE
cHcteMbl 1ia ¢ropupoBaHHa UFs (B TBEpXOM COCTOSAHHH) B
UFs (ras).

MOACHUTEJIBHOE 3AMEYAHHE

OTU cHCTeMbI MpeHa3Ha4YeHbl I GTOPUPOBAHHA cOGPAHHOTO
mopouwika UFs B UFg B uendx mocaeayiomfero c6opa B
KOHTeHHepax IPORYKTa MK IJIA nmomayd B 6moku MLIS mis
HomoJIHUTeNbHOro oboranjeHusa. IIpy NMpUMeHeHHH OIHOTO
nogxona peakuus ¢TopupoBaHHA MoXeT ObITh 3aBepiiieHa B
TpefesaX CHCTeMbI pa3feJIeHHUs H30TOIIOB, TIe HIOET peaklua ¥
HEIIOCPEACTBEHHOE H3BJieYeHHEe H3 KOJUIEKTOPOB "IPOAyKTa”.
Ilpy npumMeHeHuM Rpyroro mopxoma mopoiiok UFs Moxert
6b1Th H3BJIEYEH/NepeMelleH M3 KOJUIEKTOPOB “MpoAykTa” B
MOAXORALUMA peaxkTop (HanmpumMmep, peakTop c
ITBCEBIOOXKHXEHHbIM CJIOEM KaTal¥-3aTopa, TeJHKOMRaTbHBIA
peakTop HJIH XapoBasd GaliiHd) B LeJIX (TOpHpoBaHUA. B
0o6oUX cIy4yasXx MCMoJb3yeTcss o60pYROBaHHE NJsi XpaHEHHs H
nepeHoca ¢Topa (MJIIH APYTHX NPHEMIIEMBIX ¢TOPHPYIOLIHUX
peareHToB) ¥ 1Jid c6opa ¥ nmepeHoca UF;.
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Macc-cnekTpoMerpbl/ HcTOUHHKH HoHOB UF6 (MLIS)

CrieudanpHo  TpeqHa3HayeHHble  MJIM  TIOATOTOBJICHHbBIE
MarHMTHble  WJH  KB&JIpPYIOJIbHbIE  MacC-CIIEKTPOMETDBI,
crocobHble TPOH3IBOLAUThL NpsAMoOH oT6op Ipo6 MmogaBaeMon
Macchl, “TIPOAYKTa” MJIK “XBOCTOB” M3 ra3oBbiX mMoTokoB UF¢ u
obyagalolHe MTOJTHLIM Ha60opOM CileNyIOLLUX XapaKTePHCTHUK:

1. yoeJbHasd pa3spelsallias Ccroco6HOCTh IO Macce
cBbiltie 320;
2. colepXaT MCTOYHHKH HMOHOB, H3TOTOBJIEHHblE U3

HHUXPOMa MJIM MOHeJ WJTH 3all({ILeHHbIe TTOKPLITHEM U3
HHUX, WJIM HUKEJIHPOBaHHbLIE;

3. conepxart HOHU3ALHOHHBIC HCTOYHHKH C
60M6apIHPOBKON 3JIEKTPOHAMMU

4, collepXaT KOJUTEKTOPHYI CHCTeMY, TIPUTONHYIO IS
H30TOITHOTO aHAJIU3A.

CHcTeMbl TOJaYH/CHCTEMBI OTBOAa "mpoayxkta" H "XBOCTOB"

(MLIS)

CrnienHanbHo  TIpefHa3HaYeHHble  WJIM  ITOATOTOBJIEHHbIE
TeXHOJIOTHYeCKHe  CHCTeMbl WM ofopymoBaHHe 1A
060raTHTENLHBIX YCTaHOBOK, H3rOTOBJIEHHEIE U3
Koppo3uecTonkux K UFg MaTepualioB, WIM 3alllMILIEHHBIX
TTOKPBITHEM M3 TaKHX MaTepHaJIOB, BKIIOYAIOLIHE:

a) MUTaloLIHe aBTOKJIaBBI, ne4yy UITH CUCTEMEI,
ucnonb3dyeMble Ois rnomaud  UF¢ miusa  mnpoitecca
oborallleHHS;

b) necy6iIMMaTophbl (wmu XOJIOAHBIE JIOBYLUKH),
HcroJib3yeMble IJI3  BelBemeHHst Harpetoro UFg wu3
npoilecca oboralueHus id) ] Mocyeayolero
TTepeMelLICH U ;

c) CTAaHLUHUH OTBEPKACHHUS HIIM OXHXEHHS, HCITOJb3yEMbIE

i BeiBegeHust UFg M3 mpouecca oforalieHus IyTeM
cxatua U mnepesoga UF, B Xugkyro uJI¥ TBepaylo
¢dopmy;



5.7.12.

5.7.13.

d) CTaHUMH "TIIpOOyKTa” HIHM "XBOCTOB”, HCHOJIb3yeMble
s nepeMelleHuss UF, B KOHTelHepbl.

Cucremsbl otaenenusa UF, ot Becymero rasa (MLIS)
CneuualibHo  NpefHa3sHayeHHble  HWJIH  TIOATOTOBJIEHHbIE
TEXHOJIOTHYECKHe cHcTeMbl Hist oTaeneHHs UF4 oT Hecyuwero
raza. Hecymum razoM mMoxeT 6bITh a30T, aproH MJIH APYroM
ras.

NNOACHUTEJIIbHOE 3AMEYAHHUE

DTH CHCTEMBI MOTIYT BKJI104YaTh TaKo¢ oﬁopynonam{e, Kak:

a) KpPHOTreHHbIE TEMIOOOMEHHUKH HIIH KpHOCemnapaTopsbl,
criocobHble coafaBaTh TeMnepaTypsl -120°C HiIH MeHee,
HIH

b) 610KH KPHOTreHHOIo OXJIAXKJEHH, crioco6HbIe

co3naBaTh TeMnepaTyphl -120°C uny MeHee, HIIH

c) xononuele JoBymku UF,, crmocobHble co3pgaBaTh
TeMmepaTypsbl -20°C HIH MeHee.

Jlasepasbie cucremsl (ALVIS, MLIS n CRISLA)

J'Iaaepbl HIIH JIa3€PHbIC CHCTEMBbI, cnneHaJabHO
npeaHasHa4Ye€HHbIC MWIH TOATNOTOBJICHHBIC INA Ppa3feJICHUA
H30TOIIOB ypaHa.

NOJCHUTEJIbHOE 3AMEYAHUE

Jlazepsl W BaXHBIE KOMITOHEHTBHI JIa3epOB IPH JIa3epHOM
npolecce oborallleHHs BKIIOYAIOT Te, KOTOPbIE OTNpeNlesIeHbl B
nyHkTe 3.6 nokymeHTa INFCIRC/254/Rev.1/Part 2. JlazepHas
cucteMa Tipouecca ALVIS 06b1YHO COCTOHT M3 ABYX Jla3epoB:
Jlasepa Ha IapaxXx MeOH W Jlazepa Ha KpacHTensx. JlasepHas
cucteMa niasg MLIS o6b14HO COCTOMT M3 Na3epa, paboTalollero
Ha CO, HJIM DBKCHMEPDHOIro Jiazepa M MHOIOXONOBOH
OTNITHYECKOH AYEHKH C BpalllAIOLIMMHCH 3epKajlaMH Ha obeux
cropoHax. Jlas JlazepoB MM JlazepHBIX CHCTEM IIPH OBOHX
npolueccax Tpebyercsd cTabHIH3aTOD CNEKTPOBOHR YacTOTHI JJs
paboThbl B TeUeHHE ITHTEJIBLHBIX TTEPUONOB BPEMEHH.
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CneuHajgbHO MpeJHasHauYeHHble H/TH NMOArOTOBJICHHbIE CHCTEMBI,
oBopyIOBAHHE H KOMIIOHEHTbl /IS  MCIOJIb3OBaHHA Ha
060raTHTEIbHBIX YCTAHOBKAX C TUIA3MEHHBIM pa3ieJIeHHEM

BBOIHOE 3AMEYAHHE

[Ipu npoluecce niaa3MeHHOTO pa3fesieHUs IJIa3Ma, cOCTOALUas
H3 HOHOB YypaHa, IIPOXOAUT 4Yepe3 BJIEKTPHYECKoe TioJe,
HACTPOEHHOE Ha 4YacToTy HMOHHOro pe3soHanca U™’ ¢ Tem
4yTo6bl OHH B TIEpBYIO ovepegb MOIVIOWANIH DHEPrUio H
yBeJTMUHBAJICA THAMeTpP X LiTonopoobGpa3HbiXx op6uT. HoHbI ¢
NpoxoxjaeHHeM 1o 6oibllleMy HHaMeTpy 3aXBaThIBaloTcA HJA
o6pa3zoBaHUs TIpOIyKTa, oborallieHHOro U, Ilna3ma,
KoTopasd o6pa3oBaHa TOCPeNCTBOM HOHH3allUH YPaHOBOTO
napa, COAEPXKHTCA B BAaKYYMHOH KaMepe ¢ MarHHTHBIM ToJIeM
BBICOKOH HaNpsiXeHHOCTH, 006pa3oBaHHBIM C IOMOLUBIO
cBepXxmnpoBogsillero MariHuta. OCHOBHbIE TeXHOJNOrHYECKHE
CHCTEMb] Ipolecca BKJIKYAIOT CHCTEMY IeHepaldd YpaHOBOH
Mia3Mbl, pasgesUTeNbHbIH MOAYJh CO CBEPXIPOBOMALLIHUM
MAarHuToM (cm. myHkT 3.10 IOKYMeHTa
INFCIRC/254/Rev.1/Part 2) ¥ cHCTeMBbl H3BJIEYEHHS MeTallla
s c6opa “npoayxTa” U “XBoCTOB".

MHKpOBOJIHOBL]C HCTOYHHKH 3HCPTHH H @HTCHHbI

CneuydallbHO  NpefHa3Ha4YeHHble  HMAH  NOATOTOBJIEHHbBIE
MUKDOBOJTHOBble HCTOYHHKH DHEPrHM M aHTEHHbI OIS
reHepalldid HJH  YCKOpeHHs HOHOB M  ofsagalouiye
CcleqyIOUIMMH XapaKTepHCTHKaMH: vacTtoTta Bbilue 30 [Ty u
cpeHAS BBIXOOH&X MOILUHOCTL [IJS TeHepallid HOHOB
6osree 50 kBT.

ConeHOHOBI I BO3OYXIEHHS HOHOB

CneuydalpHo  NpefHasHa4yeHHblE  HJIH MMOATOTOBJICHHBIE
COJIEHOMOBl MJIA PagHO4YacTOTHOTO BO36yXKIeHHS HOHOB B
Idana3oHe 4yacToT 6osiee 100 k' ¥ cnocobHble paboTaTh NMpH
cpefiHelr MOWIHOCTH 6oiee 40 xBT.

CHcreMbl TeHepallMd yPaHOBOH TLIa3Mbl

CrieunallpbHo  TNpefHa3Ha4yeHHble  MJM  TOATOTOBJIEHHbIE
CHCTEMbl TeHepalHH YPaHOBOH IUTa3Mbl, KOTOpble MOTYT
collepXaTh BBICOKOMOIL[HbIE II0JJOCOBbI€ HJIH pPacTpoBble



5.8.4.

5.8.5.

5.8.6.

3JIEKTPOHHO-JTyYeBble NYILKH C TepeXaBaeMoil MOLLHOCThIO Ha
MHU1UeHb 6onee 2,5 KBT/cM.

Cucrembl 118 06paboTKH KHIKOMETAJUIHYECKOTO ypaHa

CreuyajibHO npenHa3zHaYeHHbIE HITH TMOATOTOBIIEHHBIE
cucTeMbl g8 o6paboTKM  XKHMAKOro  MeTaiuja  JJIs
pacrj1aBIeHHOI'O ypaHa WJIM YPaHOBBIX CIJIaBOB, COCTOSILHE H3
THLJIEN H OXJIaXaalollero o6opynoBaHUs IO/ THIJIEH.

TTOsACHUTEJIbHOE 3AMEYAHHNE

Turnd W [gpyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTODbIE
BCTYNMal0OT B KOHTaKT C PacIUIaBIeHHBIM YpaHOM HIH
YPaHOBBIMH CIJIaBaMH, H3TOTOBJIEHbI M3 KOPPO3HECTOMKHX H
TePpMOCTOMKHX MAaTepHaNOB MJIH 3alUUILUEHbl ITOKPBITHEM H3
TakuX MaTepHasoB. [IpHeMiieMble MaTepHalbl BKJIIOYAIOT
TAHTAJI, TIOKPBITBIH OKCHMAOM MTTpHA rpaduT, TrpaduT,
TMIOKPBITBIA OKHCIAMH HOPYrHX DPeEIKO3E€MENIbHBIX 3DJIeMEHTOB
(cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WIIM UX CMECSAMH.

Arperatsl pis c6opa "mpoaAyKTa" H "XBOCTOB" METAJLTMYECKOIO
ypana

CrneniaibHO  TipegHa3HaueHHble  WJIW  TTORTOTOBJIEHHBIE
arperaTbl Oisi c6Gopa “mpomgykTa” M “XBOCTOB” HJIsA
MeTaJINYeCcKoro ypaHa B TBepaod dopMe. ITH arperaTthl JJist
cbopa HM3roToBJIEHbI M3 MaTepHallOB, CTOMKHX K HarpeBy H
KOPDPO3HH, BhI3pIBaeMOM MapaMH MeTalIM4ecKoro ypaHa,
TaKWX, KaK I'paduT, MOKPHITHIH OKCUAOM HTTPHA, UIH TAHTAN,
WJIY 3allUILEeHB] MOKPLITHEM K3 TaKHX MaTepHalioB.

KoXyXxH pa3geIMTeILHOTO MOAYJIA

LlunuHOpHYeCKHe KaMephbl, CIlelHalibHO IIpeAHa3HayeHHbIE
HJIY MIOATOTOBJIEHHbIE NJIA UCIOJNL30BaHUA Ha 00OTraTHTENbHBIX
YCTaHOBKAX € IiasMeHHBIM pa3feleHHeM, IS MoMeleHHs B
HUX HMCTOYHHKA YPaHOBOH# TJIa3Mbl, SHEPreTHYECKOro
COJICHOMIa pagHOYacTOTBI M KOJJIEKTOPOB “TNpoxykTa” M
"XBOCTOB".
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MOSAACHHTEJIbLHOE 3AMEYAHHE

OTH KOXYXH HMEIT MHOXECTBO BXOLHBIX OTBEpPCTHH IJdA
nofadd  3JeKTPONHUTaHHUS, COoefHHeHMH OUDDY3UOHHBIX
HacocoOB, a TaKxe [JS JHArHOCTHKH U KOHTPOJs KOHTPOJBHO-
H3MepHTENbHBIX IpU6opoB. OHHU MMEIOT MPHUCIIOCOBIEHUA I
OTKDBITHSI M 3aKpbiTHs, 4ToO6bl obecrneyuTh o6CIyXKHBaHHe
BHYTPEHHHUX KOMIIOHEHTOB H H3rOTOBJEHBI U3
COOTBETCTBYIOLIHX HEMAarHUTHBIX MaTepHalloB, TaKHX, Kak
HepiKapBerollas CTalb.

CneunaibHO npeHa3’sHayeHHble HJIH MOATOTOBJICHBLIE CHCTEMBI,
o6opynoBaHME M KOMIOHEHTHl I  HCHOJb30OBaHHA Ha
YCTAHOBKaX 3JIEKTPOMaTHHTHOTO oGoranieHus.

BBOOHOE 3AMEYAHHE

TIpy »>JeKTPOMarHMTHOM TIpoliecce HOHBI MeTaJNIM4eCKOro
ypaHa, IONy4eHHbIe MOCPEJCTBOM MOHHU3AaLMH I[TUTAIOLLIEero
MaTepuatia U3 cosert (o6pryHo UCL,), yckopsAoTCS U NMPOXOOAT
yepe3 MarHUTHOE ToJie, KOTOpOe 3aCTaBJIsieT HOHB! pa3JIM4HbIX
H30TOMOB  TPOXOAMThb MO  Pa3JIWYHBIM  HampaBjeHHUSM.
OCHOBHBIMH KOMITOHEHTAMH 3JIEKTPOMArHMTHOr0 HM30TONHOro
cemapaTopa ABNSIOTCH MarHUTHOE noJe s
OTKJIOHEHHUSA/pa3eeHUs H30TOIIOB HOHHOTO nydkKa,
HCTOYHHKA HOHOB C €ro CHCTEMOH YCKOPEHHS, H CHCTEMB]
cbopa OTAeNeHHBIX HOHOB. BcloMoraTenbHEle CHCTEMbI O
3TOro npolecca BKJIIOYAIOT CHCTeMy CHaGXeHWS MarCHUTHOH
3Hepryend, CHUCTEMBbl BBICOKOBOJBTHOIO THTAaHUA HCTOYHHKA
HOHOB, BAKyyMHYI0 CHCTeMY M  OOLUMpHBIE CHCTEMBI
XHMHYeCKOH 06paGOTKH [Jsi BOCCTAHOBJEHHS TPOAYKTa H
OYHCTKH/pereHepal i KOMIIOHEHTOB.

DNeKTPOMArdHTHBIE CETIAPAaTOPHl H30TOTIOB

DIeKTpOMarHUTHbIE  CerapaTopbl  HM30TOTOB, CIeLHAJIBHO
npeqHa3HaYeHHble MWAH IOATOTOBJEHHblE IJIR pa3feJeHHR
H30TOMNOB ypaHa, H o6opyLoBaHHe W KOMITOHEHTbI HJS 3TOrO,
BKJIIOYAS:

a) HUcToyHHMKHY HOHOB
CreuuanbHO TIpefflHa3HaY€HHble HJIU IOLCOTOBIEHHbIE

OTHeJIbHble HJIM MHOTOYMCIeHHble HCTOMHHKH HOHOB
ypaHa, cCOCTOSIIL[HE U3 MCTOYHHUKA Tlapa, HOHH3aTOpa H



b)

c)

d)

YCKOPUTENSA my4Ka, H3TOTOBJIEHHbIE H3
COOTBETCTBYIOLLIMX MaTepHAJIOB, TaKHX, KakK Trpadur,
HepXapelolllads CcTajlb HIH Medb, H CIIOCOOHBIX
oGecrreyuBaTh OOLUMA TOK B ITy4Ke HOHOB 50 MA HIH
Goulee.

KonnexTopsl HOHOB

KosnekTopHble ILTACTHHBI, HMelolde OBe HIH Golee
ead M Ta3a, CHeldaJibHO TIIpefHa3HaYeHHble HIIH
IMOATOTOBREHHEIE IS cbopa Ny4YKOB HOHOB
oboraleHHoro H obefHeHHOro ypaHa ¥ H3roTOBJIEHHbIE
H3 COOTBETCTBYIOLLIMX MaTepHaJloB, TaKHX, KakK rpadur
HJIM HepxaBelollas CTajlb.

BakyyMHble KOXYXH

CreudasbHo TpeqHa3HayeHHble WJIH IMOLTOTOBJEHHBIE
BaKyyMHbIe KOXYXH oISt 3JIEKTPOMAarHHTHBIX
cenapaTopoB ypaHa, H3rOTOBJEHHbIE U3
COOTBETCTBYIOLLIUX HEMarHWTHBIX MaTepHalOB, TaKHX,
KaK HepxXaBelollas cTallb, H TpeJHa3HayeHHble A
paboTsl nipu gaBaeHuy 0,1 Ila uiIM HUXe.

TNTOSICHUTEJIbHOE 3AMEYAHHE

DTH KOXYXM ClHelHaJlbHO TIpefHa3HauyeHbl  IJIsA
TIOMELLUEHHS B HHX HCTOYHHKOB HOHOB, KOJIJICKTOPHBIX
MJaCTHH H BOJOOXJIAXJAeMbIX BKJIaAbILLIEH H HMEIOT
npucnocofMeHus OAs coeRvMHeHUn U Y3IUOHHBIX
HAaCOCOB H NMPHUCIOCOOJIeHUS IS OTKPBITHS M 3aKPBbITHA
B LEJAX U3BJIeUeHUS H 3aMeHbl 3 THX KOMIIOHEHTOB.

MarHuTHble ITOJIOCHble HAKOHEYHUKH

CrneuwanbHo TipefHa3HayeHHble WK MOATOTOBIEHHbIE
MArHHTHBIE  [TOJIIOCHBIE HAaKOHeYHHKH, HMelolllde
IHaMeTp Ooylee 2 M, HCIOJb3yeMble IJI obecriedyeHHs
IMOCTOAHHOIO MACHWTHOI'O MOJA B 3JIeKTPOMAarHHTHOM
cerapaTope M30TOIOB H MU IlepeHOoca MarHHTHOTO
NOJIA MeXIY PaclloIoXXeHHbBIMH PSILOM CelapaTopaMH.
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BbICOKOBOJILTHBIE MCTOUHHMKH MHUTAHHA

CrieLilHaJIBHO npegHa3HayeHHbIe HITH NOATOTOBJIEHHBIE
BbICOKOBOJIbHbIE HCTOYHHUKH ITHTAHHSA IJIA HCTOYHHKOB HOHOB,
ob6nagarollde TOJHbBIM HaGoOpOM CIIENYIOLLHX XapaKTEePHUCTHK:
MoryT pa6oTaTh B  HENPepPBLIBHOM peXHMe, BbIXOJHOE
HanpsxeHne 20 000 B uau 6onee, BbIXOOHOM TOK 1 A MIH
6onee ¥ cTabuiaM3auMA HanpsxkeHHs meHee 0,01% B TedyeHHe
8 yacos.

VICTOUHHKH NIHTAHHS 3JIEKTPOMArHuTOB

CrnieuuaibHO  mMpegHa3HaYeHHbIE  HJIH  TNOATOTOBJIEHHBIE
MOLLHblE HCTOYHMKH TITHTaHHUS ITOCTOAHHOrO TOKa JJIA
BJIEKTPOMAarHHTOB, obnagarolme MOJIHBIM Ha6opoM
ClleqYIOLLMX XapaKTEPUCTHK: BBIXOLHOM TOK B HeNpepbIBHOM
pexuMe 500 A v 6osiee 1py HampsixkeHun 100 B uny Gosee,
npu cTaGUIM3aLMH MO TOKY MJIM HampsikeHHlo MeHee 0,01% B
TeyeHHe 8 yacos.

YcraHOBKH [/11 TPOH3BOACTBA THAKCIOH BOJbI, ACHTEPHA H
HNeHTepHEBLIX COEOMHECHMH W obopynoBaHMe, crenmMaibHO
NMpeaHA3HAYEHHOC HITH MOATOTOBJICHHOE /15 3TOro

BBOOHOE 3AMEYAHHE

Taxenylo Bogy MOXHO NMPOHM3BOLMThL, MCIOJIb3YS Ppa3H4YHbIe
npoueccbl. OQHaKO KOMMeEpPYECKH BHITOAHBIMH SABIAIOTCA IBa
nmpoliecca: Ipoliecc H30TOMHOTro o6MeHa BOIbl H cepoBofopoa
(npouecc GC) M mnpolecc H30TOMHOro of6MeHa aMMHakKa H
BO#OpOJA.

IMpouecc GC ocHoBaH Ha o6MeHe BOOOpOLa U MeHTEPHUS MeXIY
BOOOA M CEPOBOJOPONOM B CHCTEMe KOJIOHH, KOTOpBIe
SKCIUTyaTHPYIOTCH C XOJNOOHOH BepXHeH CeKLHeH M ropsiuei
HUXHeH ceKliMed. Boga TeyeT BHH3 IO KOJIOHHAM, B TO BpeMs
KaK CepOBONOPOIHBIA ra3 UMPKYJHUpyeT OT QHa K BeplIHHE
KOJIOHH. HIns comeWcTBHA CMELIHMBAaHHIO ra3a M BOObI
MCroJib3yeTcst  pSX  ObIpYaTbIX  JIOTKOB. HenTepuin
nepeMelllaeTcd B BOoOy IIpH HHU3KMX TeMIlepaTypaXx M B
CEpOBOHOPON NPH BBICOKHX TeMIepaTypax. OboralleHHble
JedTepUeM ra3 HJM Bola YHANAIOTCA H3 KOJNOHH IepBOM
CTYNEHH Ha CTbIKE TOpAYMX M XOJONHBIX CEKIUH, U Mpolecc
MTOBTOPAETCA B KOJOHHaX cleqylolled CTyneHH. I[IpogykT
NMociegHed da3bl - Boga, oboralleHHas OehTepueM 1o 30%,



HamnpasJisieTcs B OIHCTHIUISALIHOHHY IO YCTaHOBKY )if) ¢
TIPOM3BOJCTBA PEAKTOPHO-YMCTON TAXKEJOH Bombl, T.e. 99,75%
OKHCH JeHTepHsi.

B mpouecce o6MeHa MeXIY aMMHAKOM H BOLOPOIOM MOXHO
H3BJIEKaTh JeHTepHHA H3 CHHTe3-ra3a NMOCPENCTBOM KOHTAaKTa C
KHIKHM AMMHaKoM B IIPHCYTCTBHH KaTasiH3aTopa. CHHTe3-ra3
nogaeTrcd B OOMeHHbIE KOJOHHBI M 3aTeM B AMMHauYHBINA
KOHBepTep. BHYTPH KoOJIOHH ra3 mogHMMAaeTcs OT OHa K
BEpILUHHE, B TO BpeMsA KaK XHIKHH aMMHaK Te4eT OT BEPLUHHbI
Ko gHy. JleiTepuii B CHHTe3-rade JIMILIAaeTCA Bogopoja H
KOHLEHTPHpPYeTCd B aMMHaKe. AMMHAK IOCTYINaeT 3aTeM B
YCTAHOBKY IJIA KPeKHMHra aMMHakKa Ha JHe KOJIOHHBI, Tormga
KaK ras cobHpaeTcs B aMMHa4HOM KOHBepTepe Ha BepllIHHe.
Ha nocnenyloliMX CTYNeHAX TPOMCXOOHUT JaJibHeilliee
oboraluieHve, M IiyTeM OKOHYATEJNLHONW  IUCTHIUIALHH
NPOU3BOOMTCA DeakTOpHO-YMCTas TAXeysasx Bojga. Ilopmaua
CHHTe3-Ta3a MoXeT GhITh o6eclieyeHa aMMHaYHOR YCTaHOBKOM,
KOTOpaf B CBOI0 oyYepelb MOXeT OblTh COOpPyXeHa BMeCTe C
YCTAHOBKOH [OJi TIIPOM3BOACTBA THAXKEIOH BOALI IyTeM
H30TONMHOrO oOMeHa aMMHaka H Bojopoza. B mpouecce
aMMHa4YHO-BOOODOOHOro of6MeHa B KayecTBe HCTOYHHKA
HCXOOHOro JeHTepHs MOXET TAKXe HCIIOJIb30BaThCA OObIYHas
BOJa.

MHorue npexMeThl KJIl04eBOro 060pPYIOBaHUA IJI YCTAHOBOK
MO TMPOM3BOACTBY TAXKEION BOOLI, HCIOJB3YIOLIHX IPOLECCH]
GC uad  aMMHauyHO-BOLOpOOHOro o6MeHa, LIHPOKO
pacnpocTpaHeHbl B HEKOTODHIX OTpacHgX HebTEXUMHYECKOH
NMPOMBILLUIEHHOCTH.  Oco6eHHO 3To KacaeTcd HeOONBIINX
YCTaHOBOK, Hcmoipdywoiux npouecc GC. OgHako HeMHorue
MpeAMEThI o6opynoBaHHsA ABIAIOTCA CTaHAAPTHLIMH.
[Mpoueccet GC ¥ aMMHayHO-BOLOpOoAHOro o6MeHa TpebyloT
06paboTKH  GOJBIUMX  KOJHYECTB  BOCIUIaMeHSAIOL{HUXCH,
KOPPO3HOHHBIX H TOKCHYHBIX XHIKOCTEH INPH NOBBILLIEHHOM
naBleHHH. CoOTBeTCTBEHHO TpH pa3paboTKe CTaHIApPTOB IO
NPOEKTHPOBAHHUIO M  SKCIUIyaTalMd [JIA YCTAHOBOK H
060pyNOBaAHHSA, MCNOJNB3YIOUHX STH IPOLECChl, ClegyeT
yOeJATh OGoNblioe BHMMaHHe IORGODY MAaTepHalloB H HX
XapaKTEePHCTHKAM C TeM, YTO6bI 06ECIIeYHTh IIHTENbHbIA CPOK
cyx6bl TPH COXpaHeHHM BBICOKOH 6e30MacHOCTH H
HaJeXXHOCTH. OnpegeineHHe MaclITaboB 06yciIOBIHBaeTCA
[JIaBHBIM ~ o6pa3oM  coofpaXeHUAMHM  SKOHOMHKH H
HeobxomuMocTH. TakuM o6pa3zoM, GoJbllas YacTh NTPEIMETOB

All/45



6.1.

6.2.

All/46

o6opynoBaHHSA H3rOTOBJIAETCA B COOTBETCTBHH c
TpeboBaHUAMH 3aKa3yHKa.

HaxkoHell, creiyeT oTMEeTHTb, YTo KaK B npouecce GC, Tak U B
npolecce aMMHa4YHO-BogopogHoro o6MeHa, TIpeAMeThI
060pyIOBaHUSA, KOTOPbIE IO OTHEJILHOCTH He NpegHa3HayeHbI
WX MOATOTOBJIIEHBl CNEeUMaIbHO HJS TMPOM3BOACTBA THAXKENIOH
BOObI, MOLYT CcOOHpPaThcA B  CHCTeMBl, CIeLHaJIbHO
npegHa3HayeHHble WM NOATOTOBJIEHHBIe IJA IPOM3IBOACTBA
TaXenod Boabl. IIpuMepaMu TaKHX CHCTeM, NpUMeHSAEMbIX B
oboux rpolieccax, SABIAIOTCA CHCTeMa KaTaJHTHYeCKOro
KpPeKMHra, HcrojibdyeMas B Ipollecce obMeHa aMMHaKa H
BOomopona, W MNUCTHIIALUMOHHbIE CHUCTEMBI, HCIOJIb3yeMble B
Tpollecce OKOHYAaTeJbHOM KOHUEHTpalMH THAXENIOH BOJIbI,
IOBOAALIEH e¢ N0 YPOBHA PEaKTOPHO-YHCTOM.

IMpeameTsl o6opynLoOBaHHA, KOTOpbIe crelHalbHO
npegHa3HayeHbl MJIM TOATOTOBNEHBI HAJiA TPOH3BOACTBA
THAXKENON BOABI MMyTeM HCIOJIb30BaHUSA JH60 mpouecca o6MeHa
BOABI M CepoBOLOpOAA, JH6O mNpolecca o6MeHa aMMHaka H
BOLOPOJA, BKJIIOYAIOT:

BOHO-CCDOBOIIOPOIIHBIC o6MeHHBIE KOJIOHHBI

O6MeHHbBIe KOJMOHHBI, H3rOTaBIMBaeMble H3 MeNK03epHHUCTOM
yriiepogdcToit cranu (Hanpumep, ASTM AS516), ntHaMeTpoM oOT
6M (20 dytoB) mo 9m (30 pyTOB), KOTOpEIE MOTYT
9KCIJIyaTHPOBATLCA NMPH JaBleHUH CBbIlIe HIH paBHOM 2 MIla
(300 byHT/KB. qIOAM) H HMEIOT KOPPO3HOHHEIH JOMYCK B 6 MM
UM GoJibllle, cllellHaJbHO MpefHa3HayeHbl UIM IOLOTOBJIEHD]
IJs TIPOM3BOACTBA THAXENOH BOABI TyTEM HCIOJb30BaHHUSA
Tipoliecca H30TOMHOro o6MeHa BOIbLI H CEPOBOLOPOLA.

Ta3oMyBKH H KOMITpeCCOPEI

OnHocTymeH4yaTble, MajloHamopHele (T.e. 0,2 MIla wuiaH
30 ¢pyuT/KB. I10iM) LieHTpobeXHble ra3sogyBKH HIIH
KOMIIpeccopbl IS LUHUPKYJALUHH CEPOBONOpPOAHOro rasa (T.e.
rasa, cojepauilero 6oiee 70% H,S), crneLlHaJIbLHO
npefHa3HayeHHble WJIM TOATOTOBJNIEHHbIE MOJsA TMPOU3BOACTBA
TAXKEION BOAbI MyTeM HCMOJL30BaHHA Ipoliecca o6MeHa BOJbI
H cepoBomopofa. IDTH ra3ofyBKH HJIH KOMITPECCOPbl HMEIOT
NPOM3BOMHTENBHOCTb, MPEBLILIAIOLIYIO MJH paBHYlO 56 M'/c.
(120 000 SSFM) npd  sKcIIyaTalMH Mo  JaBJEeHHEM,
NMpeBLIlIaOUIHM HIH paBHBIM 1,8 MIla (260 dbyHT/KB. mI0HM)



6.3.

6.4,

6.5.

6.6.

Ha BXome, H CcHabXeHbl caJlbHMKaMH, YCTOWYMBBIMH K
BoagencTeulo H,S.

AMMH&‘IHO-BOI.[OPOI[HHC o6MeHHbIC KOJIOHHBL

AMMHaYHO-BOJOpOJHbIe OOMeHHEIe KOJOHHBI BBICOTOH Goslee
iy pasion 35mM (1143 bytoB) nuamerpoM oT 15M
(49 pyroB) ngo 2,5M (8,2 dyTOoB), KOTOpHIE  MOLYT
SKCIUTyaTHPOBATBLCA TOJ JaBlIeHHeM, TNpeBblluaonuM 15 Mlla
(2225 dyHT/KB. [OlO¥M), CcneLHaNbHO IpefHAa3HaYeHHble HIIH
MOArOTOBJIEHHbIE IJIS IIPOM3BOACTBAa THXENOH BOABLI ITyTeM
HCNOJIb30BaHHUA mpollecca o6MeHa aMMHaka ¥ Bojopoia. DTH
KOJIOHHBI HMEIOT TaKXe 10 MeHblleld Mepe OmHO
oT6OpTOBaHHOE OCEBOE OTBEPCTHE TOrO XKe ITHaMeTpa, 4TO H
LUHJIHHAPHYECcKass 4YacTh, Yepe3 KOTOPYI0 MOTYT BCTaBJIATHCH
WJIH BBIHUMAThLCA BHYTpeHHHE YaCTH KOJOHHBI.

BayTpeHHaHe YacTH KOJNIOHHB! H CTYleHYaThIe HACOCH

BHyTpeHHHe YacTH KOJOHHBI M CTyIleHYaTble HAacocChl,
CllellHaJIbHO TIpefHa3HayeHHble MJIH TOATOTOBIIEHHblE OJIs
KOJOHH /S  TPOH3BONCTBA  THAXKEJNOH  BOOBI  IyTeM
HCTIONIb30BaHUsA TIpoliecca AMMMAYHO-BOJOPOOHOTO oOMeHa.
BHyTpeHHHe 4YacTH  KOJIOHHbl  BKAIOYAlOT  CIElHaJIbHO
npegHa’HaYeHHbIe KOHTaKTopbl MeXIy CTYNEHAMH,
CONEHCTBYIOLLHE TECHOMY KOHTAKTY Tra3a H JXHAKOCTH.
CtyneH4aTbie Hacochl BKJIIOYalOT CreHaJIbHO
npeaHa3HayeHHble ITOrpyXaeMble B XHUIKOCTb HAcOChl IJs
LMPpKYJALMY KUAKOro aMMHaka B TIipefenaXx o6neMa
KOHTaKTOPOB, HAXONALLMXCA BHYTPH CTYIIeHeH KOJOHH.

YCTaHOBKH Ui KpEKHHTA aMMHaKa

YcTaHOBKHM A KpEeKMHTa aMMHMAaKa, ®KCIIIYaTHpyeMble IOl
IaBJieHHEM, MpeBbILLIAIOLIHM HITH pPaBHBIM 3 MIla
(450 byHT/KB. AlOHM), CcHeUHaNbHO IIpeJHa3HadYeHHbIE HIH
MOArOTOBNICHHbIE [JIS IIPOM3BOACTBA THAXKEIOW BOAbI IyTeM
HCITONB30BAHUA TIpollecca M30TONHOro obMeHa aMMHaka H
Bomopoja.

HadpakpacHbie aBATH3ATOPHI TOTJIOMICHHAS

HHdpaKpacHble  aHaJM3aTOpbl  IOTJIOLUEHUS, CIOCOGHBIe
OCYLUEeCTBJIATh AHAJU3 COOTHOLUEHHSA MeXAY BONOPONOM U
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oedTepUeM B  pealhHOM MacluTabe BpeMeHH, Korga
KOHLIEHTpaLlMM DeHTepUst paBHBI UM TIpeBblLIaOT 90%.

KatanmnTHyecKHe medyH

KataauTHyeckue neuyu A mepepaboTKH oborallieHHOro
OedTepHeBOro rasa B  THAXEJNYI0O  BOLY, CIellHabHO
NpeAHa3HayeHHble HJIH ITOATOTOBJI€EHHbIE IJIS ITPOM3BOLCTBA
TSAXKeJOH BOObI ITyTeM HCITOJb30BaHHUSA IIpollecca H30TOITHOIO
o6MeHa aMMHaKa 4 BOLOpoOJa.

YCTaHOBKH /1S KOHBEPCHH ypaHa M 060pyaoBaHHE, CIIELHAILRO
TpeHa3HaYeHHOE HJIH MOAIOTOBIEHHOE IS 3TOT0

BBOIOHOE 3AMEYAHHE

B yctaHoBKax W cCHCTeMaX [Jii KOHBEPCHH YpaHa MOXeT
OCYLLECTBJIATLCH OOHO MJIH HECKOJIbKO TIpeBpalleHHd H3
ODHOI0 XMMHMYECKOI'0 H30TONa YypaHa B JApPYroH, BKJIIOYaA:
KOHBEPCHIO KOHLIEHTPATOB ypaHoBOH pynsl B UQO;, KoHBepcHIO
UO, B UO,, kousepcHio okuced ypaHa B UF, umu UF,
koHBepcuio UF, B UF,, konsepcuro UF4 B UF,, KoHBepcuio
UF, B MeTaiuTH4eCKHH ypaH H KOHBepPCHIO GTOPHIOB ypaHa B
Uo,. MHorue KJoYeBble KOMITOHEHTbl 060pyIOBaHHUS
YCTAaHOBOK [IJIf KOHBEPCHHU ypaHa XapaKTepPHbI JJIS HEKOTOPBIX
CEKTOPOB XMMHYeCKOH 06pabaThiBalolllel MPOMBINLIEHHOCTH.
Hanpumep, BuObl 060pPYyHOBaHHS, HCIIOJB3YEMOr0 B 3THX
rpoueccax, MOTYT BKJIIOYaTh:  INeYHd, KapycejbHble TIeYH,
peakTOpbl C TICEBOOOXHXEHHBIM CJI0OEM  KaTaju3aTopa,
XKapoBble peaxkTOpHble 6alIHM, XHIKOCTHble LeHTPHUMYIH,
OIMCTHJUISLIHOHHBIE KOJIOHHBI M  XHIKOCTHO-XHIKOCTHbIE
BKCTPaKLIHOHHbIE KOJIOHHbI. OQHaKO He MHOIHE KOMITOHEHTBI
o6opynoBaHUSA HMEIOTCH B “TOTOBOM BHAe”; 6OJLLIMHCTBO M3
HHX JOJIXKHbI 6bITh MOATOTOBJNIEHB! COLNIACHO TpeGoBaHUAM H
cnienudUKalUsaM 3aKa3uuka. B HexoTophIX ciyyasx TpebyeTcs
YYMTBIBaTh CHellHalibHble TIPOeKTHBIE H KOHCTPYKTOPCKHE
0COGEHHOCTH  JJIt  3alMTBl OT arpecCHBHBIX CBOHCTB
HEKOTOpBIX U3 o6pabaThiBaeMbIx XxuMHuYeckux BemecTs (HF,
F,, CIF; u ¢Topuns! ypana). HakoHell, ciieqyeT oTMETHTD, 4TO
BO BCeX TIpolieccaX KOHBEPCHH ypaHa  KOMITOHEHTBI
o6opynoBaHHuH, KOTOpble  OTHENbHO  CNEeLHaJIbHO He
NnpeqHa3sHayeHbl WIIH TOLTOTORJIEHBI IJIS KOHBEPCHH YypaHa,
MOTYT ObITh O6begHHEHBI B CHCTEMbI, KOTOpPbI€ CHelHalbHO
npeqHa3HayeHbl HJIM TOLTOTOBJIEHBI [JIA HMCITOJbL30BaHHUN B
LleJIAX KOHBEPCHH ypaHa.
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CneuManbsHO NMpefHA3HAYCHHBIE WIH MOATOTOBJEHHBIE CHCTEMBI
U1 KOHBEPCHH KOHLIEHTPaTOR ypaHoBo# pyasi B UO,

TITOSACHNUTEJIbHOE 3AMEYAHMNE

Konsepcus koHLeHTpaToB ypaHoBoit pyasl B UO; Moxer
OCYLLUECTBJIATHCA CHavasla IMOCPEICTBOM DPACTBOPEHHS pPYIBl B
a30THOM KHCJOTE H 3KCTPakKUMH OYHILEHHOro rexcaruapata
YPaHWIIHHHUTPATa C IOMOLILIO TAKOro pDAaCTBODHUTENs, KakK
TpUGYTHN ¢ochaT. 3aTeM TreKCATHOPAT YypPaHUJIIHHHTPATa
npeo6pasyerca B UO; aub0 1MOCPencTBOM KOHUEHTpauuH H
IeHUTpaLlH, au6o MOCpPeaCTBOM HeHTpaJIH3al Ui
razoo6pa3sHbIM aMMHaKOM [JIS  JIOJydeHMS  JHypaHaTa
aMMOHHMA ¢ nociepylouied ¢GuUIbTpaLdeld, CYLUKOH H
KaJIbL{HHHPOBaHHEM.

CreuHalbHO NMpeAHA3HAYEHHbIE HIH MOATOTOBJICHHEIE CHCTEMBI
s koABepewn UO, B UF

NMOSICHUTEJIbHOE 3AMEYAHHE

Koupepcua  UO, B UFs MoXeT  OCYLIeCTBJIAThCA
HemmocpelcTBeHHO ¢TopupoBaHHeM. Jlns mpouecca Tpebyercd
HCTOYHHUK ra3oobpasHoro ¢pTopa MM TpeX¢hpTOPUCTOrO XJIopa.

CneyraibHO NMpeAHA3HaYeHHbIE HIH MOATOTOBJICHHbIE CHCTEMBI
s koasepcun UQ,; B UO,

MOSICHUTEJILHOE 3AMEYAHUE
Konpepcus UO; B UO, MOXeT OCYLLeCTBIATLCS IOCPENCTBOM

BoccTaHoBNeHHA UQ; rasoofpasHbiM KPEKHHIM-BMMHAKOM HIIH
BOLOPOLOM.
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CreHajibHO TpeiHa3HAMEHHBIC HJIM MOATOTOBJICHHbIE CHCTEMBbL
s koaeepcun UO, B UF,

[MOSICHHUTEJIBHOE 3AMEYAHHE

Konpepcus UO, B UF, MoXeT oCylIeCTBIATLCH ITOCPEACTBOM
peakuuu UO, c raszoobpasHbiM ¢TopHcThIM BogopogoM (HF)
npu TemmnepaTtype 300-500°C.

CreunaibHo TpeHa3HaYeHHbIE HIH TMOATOTOBJIEHHBIE CHCTEMBbL
ans xoasepcuu UF, B UF

[MOSICHHUTEJIBHOE 3AMEYAHHE

Konsepcus UF, B UF¢ ocyuecTBnsiercds mnocpelcTBOM
3K30TepPMHUYECKON peakUHH ¢ HTOpOM B peakTOpHoH OalliHe.
UF¢ koHOeHcupyeTcsi U3 TOPSAYHX JIeTYYHX ra3oB [TOCPEdCTBOM
TTpONyCKAHUS ITOTOKA Tra3a uYepe3 XOJIOAHYIO JIOBYILKY,
oxnaxgeHHylo go -10°C. Ilna mpolecca TpebyeTcs HCTOYHHK
razoobpaszHoro ¢Topa.

CrneuyanbHo NpefHasHaYCHABIE HIH MOATOTOBJICHHBIE CHCTEMBI
g koaBepcn UF, B MeTasutHYeCKHH ypaH

[MOSICHUTEJIBHOE 3AMEYAHHE

Kousepcus UF, B MeTalulMueckKHH YpaH oCyU[eCTBIsAeTCS
NMOCpeNCTBOM €ro BOCCTAHOBJIEHMS MarHdeM (XKpynHble
MapTHH) MM KajblueM (Manble IapTHH). Peaxnus
OCYLLECTBJIIETCH TIPH TeMIlepaTypax BbIllle TOYKM IJIaBJIeHHS
ypana (1130°C).

CneumanbHO NMpeJHa3sHAYCHHBIC HWJIH MOJATOTOBJIEHHBIE CHCTEMbI
ans koasepcuu UFg B UQ,

[TOACHUTEJIbHOE BAMEYAHHUE

Konsepcua UFg B UO, MoXeT OCyMIECTBIIATLCA NOCPENCTBOM
OHHOrO0 H3 TpeX TIpPOLECCOB. B nepsom npouecce UF
BOCcTaHaBIWBaeTcs U rugposinsyetrcs B UO, ¢ HCITOJNIL30BAHHEM
BoJopoja Y mnapa. Bo BTopoMm mpouecce UF; rugposuayercs
pacTBopeHHeM B Boje, O OCaXHIeHUS NUypaHaTa aMMOHHS
nobaBisieTcs aMMHaK, a THYpaHaT BoccTaHaBiHBaetcd B UO,
BomopoaoM npu teMnepatype 820°C. Ilpu TperheM mpolecce



7.8.

razoo6pasuple UF;, CO, u NH; cMewuBaloTcs B Bofe,
ocaxjgas ypaHUIKapboHAT aMMOHUA. YpanunkapboHat
aMMOHHS CMEIIMBAaeTCs C IIapoM W  BOJOpPOAOM IIpH
TeMnepatype 500-600°C gnsa npoussoucrsa UO,.

Kousepcus UFg 8 UO, 4yacTo ocyliecTBisierci Ha IepBoOi
CTYIIeHH YCTAaHOBKH IO H3TOTOBJIEHHIO TOIJIMBA.

CnenyanbHO MpeAHa3HAYEHHBIC HJIH MOATOTOB/IEHHBIE CHCTEMBI
ans koasepcur UFg B UF,

NMOACHUTEJIIBHOE 3AMEYAHHE

Konsepcus UFg; B UF, ocyllecTBiseTrcs mOCPENCTBOM
BOCCTaHOBJIEHHS BOJJOPOJOM.

All/S1





