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O mpoexre 3akona Pecy6mmxu Kazaxcran "O patuduxanmm JlonoIHATEISHOTO MPOTOKOJIA
k Cornamenmo Mexny Pecry6mmkoit Kazaxcran 1 MexgyHapogHEIM ar€HTCTBOM IO
aTOMHOM SHEPIrHH O IPHMMEHCHMH TapaHTHH B CBA3H C JJoroBOpoM 0 HepacIpOCTpaHEHUH

AIEPHOTO OpyXHus"

ITocranoBnenue [IpaBurenscrBa Pecriyonuku Kaszaxcran ot 6 utons 2006 rona N 636
[MpaButenbcTBO Pecnybnuku Kazaxcran ITIOCTAHOBIJISIET
BHECTH Ha paccMmorpenue Maxunuca [lapnamenta PecnyOnuku Kaszaxcran mpoekt
3akona PecnyOnuku Kazaxcran "O patudukanum J[OMOJTHUTENIBHOTO MNPOTOKOJA K
Cornamenuto Mexxay PecyOnmkoit Kazaxcran u MexayHapoIHBIM aréHTCTBOM 110 aTOMHOMU
SHEPTUM O NMPUMEHEHHH TapaHTUW B CBA3U ¢ J|oroBOpOM O HEpPACHPOCTPAHEHUH SIAEPHOTO
opyxus".
IHHpemMmbep-MuuaHuHCTDp
Pecnybinkn KazaxcraH .
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Pecrry6mxu Kasaxcran

0 parudukanuu JOMONHUTENBHOTO OIPOTOKOIA
K CornameHHuI0 MEXAy Pecny6nukoi KaszaxcTan %
MexayHapoIHEIM areHTCTBOM mo aTOMHOM SHEPTHHU
o NMPUMEHECHHUHU rapaHTHH B CBA3H c HJorosopoM

0 HEpPacIpOCTPaHEHUH SIEPHOTO OPYXKUA
ParuduuupoBate [JononuurenbHblii npoTokos k Cornamenuto Mexay PecrnyOnukoi
Kazaxcran u Mex1yHapOIHBIM areHTCTBOM 110 aTOMHOW 3HEPTUM O IPUMEHEHUU FapaHTUH B
cBs3U C JIOrOBOpOM O HEPACHPOCTPAHEHUH SIIEPHOTO OPY’KHs, COBEPIICHHBIN B BeHe 6
depans 2004 rona.
I pe 3um 1¢e HT
Pecriybnuku Kazaxcran

JOMOJHUTENbHEIA ITPOTOKOIJI
K COT'JTIAIIEHUIO MEXAY PECIIYBJINKOM KA3AXCTAH
41 MEXAYHAPOIHBIM ATEHTCTBOM I1O0

ATOMHOH DHEPTUH o) IIPUMEHEHUUA  TAPAHTUH
B CBs3HU C JOT'OBOPOM (0] HEPACIIPOCTPAHEHUNA
AIEPHOI'O OPY XU

[TPUHUMAA BO BHUMAHME, uro Pecny6nuka Kaszaxctan (B manmpHeiIeMm
nMmenyemas "KazaxcranoM") m MexayHapoJaHOE areHTCTBO IO aTOMHOM 3Hepruu (B



nanpHelmeM uMmenyemoe "AreHTcTBoM") ABIAOTCS ydyacTHUKamu CoriameHus o
MIPUMEHEHUU TapaHTUil B CBsI3U C JIOrOBOPOM O HEpaCHpPOCTPAaHEHUH SIIEPHOTO OpYXus (B
nanpHeiemM uMenyemoro "CorjameHnemM o rapantusix'"), KoTopoe BCTynwio B cuiry 11
aBTycCTa 1995 rojga;

YUUTBIBAS xenanue MexIyHapOIHOTO cOOOIIEcTBa eiie 0ojiee YKPEIUTh PexUM
SJIEPHOTO HEPACTPOCTPAHECHHUS TMYTEM MOBBIINICHUSI JEHCTBEHHOCTH U 3(P(PEKTUBHOCTH
CUCTEMBI rapaHTHUU ATEeHTCTBA;

HAITOMHUWHAS, uto AreHTCTBO NpH OCYIIECTBICHUU TapaHTUM JOJKHO YUYUTHIBATH
HEOOXOIUMOCTh: U30eraTh CO3/aHUs MPEMSITCTBUN IKOHOMUUYECKOMY U TE€XHOJIOTUYECKOMY
pasBuTHio KazaxcraHna uiam MeXIyHApOJAHOMY COTPYJHUYECTBY B 00JIaCTU MUPHOU SIEPHOM
NeATEILHOCTH; COOJI0AaTh JCHUCTBYIOIMIME TMOJOXKEHUS B 0O0JIACTH OXpaHbl 3J0POBbBS,
0e30macHOCTH, (PU3UYECKON 3alIUThl, a TaKXe Jpyrue IeUCTBYIOIINE TpeOOBaHUS
0e30MacHOCTH M TIpaBa OTACJIbHBIX JIUI]; U IPUHUMATh BCE MEPHI 0 3alUTE KOMMEPUYECKHUX,
TEXHOJIOTUYECKUX M MPOMBIIIJIEHHBIX CEKPETOB, a TaKke JApyroil KoH(UAEHUIHATHLHOU
uHbopManuu, KOoTopas CTAHOBUTCA emMy U3BECTHOIM;

[NIPUHUMAS BO BHUMAHUE, yto yacTtoTa mpoBeNEHUs W MHTEHCHUBHOCTH
MEpONpUSITUN, YyKa3aHHBIX B HactosmeMm [Iporokone, OyayT moanep>KUBAThCsS Ha
MHHUMaJbHOM YpPOBHE, COOTBETCTBYIOIIEM II€JId TMOBBIIICHUS JACUCTBEHHOCTH W
PpPEKTUBHOCTH rapaHTtui ATEeHTCTBA;

HACTOAIINM KazaxcTtad 1 AT€HTCTBO COTJIACUIIUCH O HHXKECIIEAYIOIIEM:
CBA3b MEXAOY HACTOSSIIUM
ITPOTOKOJIOM U COI'JIAIITEHWEM O 'TAPAHTHUAX
Crarbs 1

[Tonoxenus: CornaiieHus: 0 TapaHTUSAX MPUMEHSIOTCA K HacToseMy IIpoTokoiy B Toit
Mepe, B KaKOH OHM COOTBETCTBYIOT MOJIOKEHUAM HacTosIero [IpoTokona u COBMECTUMBI C
HUMU. B ciiydyae mpotuBopeunsi Mexay mnojoxeHusmMu CoriamieHus O TapaHTUsIX U
MOJIOKEHUSAMU HacTosilero [IpoTokosia mpuMeHsI0TCs MoJIokKeHUs HacTosiiero [IpoTokona.
ITPENOCTABJIEHUE THO®OPMAIUN
Cratps 2

a. Kazaxctan mnpenocraBiaseT ATEHTCTBY 3asBIIEHUE, COJIEpKallee:

1) O61ee onucanve U MHMOPMAIUIO, YKA3BIBAIOLTYI0 MECTO MPOBEICHUS OTHOCSIINXCS K
SICPHOMY TOTUTMBHOMY IIMKJIY HAy4YHO-UCCJIEI0BATEIbCKUX U OINBITHO-KOHCTPYKTOPCKHUX
paboT, HE CBS3aHHBIX C SAJIEPHBIM MaTEPUAIOM, OCYIIECTBISEMBIX TAe-I100, KOTOPHIC
(bUHAHCUPYIOTCSA, TOJIYYUIM KOHKPETHOE pa3pelieHue WIM KOHTPOJIUPYIOTCS WU
OCYUIECTBISIIOTCS oT UMEHU Kazaxcrana.

11) OnpeneneHHy0 ATeHTCTBOM Ha OCHOBE 05KHJIa€MOT0 MOBBIIICHUS I€MCTBEHHOCTH UITU
s dexTuBHOCTH U coriacoBaHHYI0 ¢ KazaxcranoMm mH(OpMAIHIO O KACAIOIICHCs] TapaHTHU
AKCIUTYaTAllMOHHOM NESITEIbHOCTU HA YCTAaHOBKAX U B MECTaX HAaXO0KJAECHUS BHE YCTAHOBOK,
rae 0OBIUHO UCMOJIb3YyeTCH SIACPHBIU MaTepuall.



i11) OOrmiee omucaHHWEe KaXXJIOTO 3JIaHWS HAa KaXJOW IUIOIIAJIKE, BKJIIOYas €ro
WCMOJIb30BaHUE, U, €CJIM 3TOr0 HEJOCTATOYHO - ONMMCAHHUE €T0 COJICPKUMOT0. DTO ONUCAHUE
BKJIIOUYAET KapTy Tako# NI0MAaAKH.

1v) Onucanue macimitadba omepanuil sl KaKJI0ro MeCTa HaXOXJICHHS, WMEIOIIETO
OTHOIIIEHUE K JNEATENbHOCTH, yKazaHHOW B [Ipunoxenun [ x Hacrosmemy IIporokony.

v) Uudopmanuio, yka3bIBaIOIIYI0 MECTO HAXOXKACHUS, IKCILUTyaTAllMOHHOE COCTOSIHUE U
OI[CHOYHBIC TOJOBBIE MPOU3BOJACTBEHHBIE MOIIHOCTH YPAHOBBIX PYJHUKOB U
000raTUTENBHBIX YCTAHOBOK M TOPUEBBIX OOOTATUTENBHBIX YCTAHOBOK W CYIIECTBYIOIIUI
roJjoBoM 00BEM MPOM3BOJICTBA TaKUX PYJAHUKOB U OOOTaTUTEIbHBIX YCTAHOBOK IS
Kaszaxcrana B nemom. KaszaxctaH mnpenocTtaBiseT MO 3anpocy ATEHTCTBA JIaHHBIE O
CYIIECTBYIOIIEM T'OJJOBOM 00BhEME MPOU3BOACTBA OTACIBLHOTO PyAHUKA WK 000TaTUTEILHON
yctanoBkH. [IpenoctaBienue 3toii mHbopMaInuu He TpeOyeT BEACHHS MOAPOOHOTO ydeTa
ATEPHOTO MaTepuala.

vi) UHpopManuo OTHOCUTENBHO MCXOJHOTO MaTepualia, He JOCTUTIIEro cOcTaBa U
YUCTOTHI, KOTOPBIE JIENIAI0T €r0 MPUTOJHBIM JJII U3TOTOBIICHUS TOIUIMBA WJIM U30TOITHOTO
oboramenusd, BKJIUYAWIY IO :

a) KOJMYECTBA, XMMHUYECKUN COCTaB, HCIOJb30BAHME WM IMpEArnoiaraeMoe
HCIOJb30BAHME TAKOr0 MaTepualia, HE3aBUCHUMO OT €ro SJIEpPHOr0 WM HESIAECPHOTO
WCIIOJIB30BaHUs, ISl K&KJIOro MecTa HaxoxkIeHus B KazaxcraHne, B KOTOpOM TaKo MaTepual
IPUCYTCTBYET B KOJIMYECTBAX, MPEBBIMIAIOMINX JECATh METPUUECKUX TOHH ypaHa M(WIIH)
JIBAJIIaTh METPUYECKUX TOHH TOPHSI, a I IPYTUX MECT HAXOXKACHUS C KOJIMUeCTBaMu Ooliee
OJIHOM METPUYECKOI TOHHBI - 00111ee KoJInyecTBO /it Kasaxcrana B 11e10M, eciii 3To ol1ee
KOJIMYECTBO MPEBBINIAET AECITH METPUUECKUX TOHH ypaHa WM ABAIaTh METPUUECKUX TOHH
topusi. IlpenocraBnenue »Toit uHbopmanuu He TpeOyeT BEIECHHUS MOJPOOHOTO yuera
SIEepPHOTO MaTepualna;

b) KonMuecTBa, XUMUIECKUN COCTaB U MyHKT HAa3HAYCHUSI KAXKIO0U SKCTIOPTHOM MOCTABKU
n3 Kazaxcrana Takoro marepuaina ajisi KOHKPETHBIX HESJICPHBIX IeJied B KOJHUYECTBaX,
I peBBH I a0 HUX

1) necsiTh METpUYECKUX TOHH ypaHa, WU JUIsl TOCTIEA0BATEIbHBIX SKCIIOPTHBIX MMOCTABOK
ypaHa u3 Kazaxcrana B OJIHO U TO K€ TrOCYJapCTBO, KaxJas U3 KOTOPhIX MEHEEe JECATH
METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIMIAET AECATh METPUUECKUX TOHH B TEUEHUE
r 0 I a ;

2) nBaaUaTh METPUYECKUX TOHH TOPUS, WM IJII MOCIEAOBATEIbHBIX 3KCHOPTHBIX
nmoctaBok Topus u3 Kazaxcrana B OJIHO U TO K€ rOCyAapCTBO, Kaxkaas U3 KOTOPHIX MEHEe
JIBAJILIATH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIAET IBAAIATh METPUUECKUX TOHH
B TE€YeHH-Ee romga;

C) KOJMYECTBAa, XMMHUYECKUN COCTaB, MECTO HAXOXICHHUS B HACTOSAIIEE BpeMs U
UCIIOJIb30BAHUE WJIM MPEAIOIaraéMo€ HCIOJIb30BAaHUE Ka)XJOHM MMIIOPTHOW IOCTaBKU B
Kazaxctan Takoro marepuana [Jisi KOHKPETHBIX HESAJIEPHBIX IIe€JIell B KOJIUYECTBAX,



I peBEBH IIaMwl uX
1) necaTh METPUYECKUX TOHH ypaHa, Wi JJI MOCAeA0BaTEeIbHBIX UMIIOPTHBIX MOCTaBOK

ypana B Kazaxcran, kaxaass U3 KOTOPBIX MEHEE AECATH METPUYECKUX TOHH, HO CyMMa

KOTOpPBIX  MpEBbIIAET JAECATh METPUYECKMX TOHH B  TEYEHUE TO0Ja;

2) ABaanaTh METPUUYECKUX TOHH TOPUS, WIH JJISI TOCIEIOBATEIbHBIX HUMIIOPTHBIX
noctaBok Topus B KazaxcraH, kaxas U3 KOTOPbIX MEHEE JIBaAIIATH METPUUYECKUX TOHH, HO
CyMMa KOTOPBIX IIPEBBIIIAET ABAALATh METPUUECKUX TOHH B TEUEHHUE I0/1a;

Ipu TOM MOHUMAaHHWH, YTO TMPEAOCTaBICHUE WH(POPMAIUK O TAaKOM MaTepuale,
MpeJHAa3HAYEHHOM JJI1 HESJEPHOI0 MCIOJIb30BaHUsA, IMOCIE€ TOr0 KaK OH JOCTUTHET
OKOHYATENbHON (OpPMBI CBOEro HEAJNEPHOr0 UCIOJIb30BaHMUSA, He Tpelyercs.

vil) a) uHpOpPMaIMI0 OTHOCUTEIbHO KOJMYECTB, BHUJOB HCMIOJB30BAHUS U MECT
HAXOXJEHUS SACPHOrO0 Marepuana, OCBOOOXKIEHHOTO OT TapaHTUH B COOTBETCTBHH CO
cTaThbei 36 Cornamenus 0 rapaHTuAX;

b) nHpOpMaLIHIO OTHOCUTENBHO KOJUYECTB (KOTOpasi MOKET UMETh (POPMY OLIEHOK) U
BUJIOB UCITIOJIb30BAHUS B KOKJIOM MECTE HAXOXKJEHUS IEPHOT0 MaTepuaia, 0CBOO0KICHHOTO
OT TapaHTHil B COOTBETCTBUM cO craTheld 35 b) CornamieHuss o rapaHTHsAX, HO €IIe He
HaXOJIAIIET0Cs B OKOHYATEIIbHOU (popMe JUisi HeSIAEPHOTO UCTIOIB30BaHMs, B KOJTUYECTBAX,
MPEBBIIAONINX YKa3aHHbIE B cTathbe 36 Cornamenus o rapanTusax. IIpenocrasienue 3Toi
uHbopMaruu He TpebyeT BeneHUs MOAPOOHOTO YydYeTa SASPHOrO MaTepuaa.

viil) MHpopMaluio OTHOCUTEILHO MECTa HaXOXKACHUS WU JalibHenIIe oopaboTku
OTXOJIOB CpPEJHEro WJIM BBICOKOTO YPOBHS AaKTUBHOCTH, COJEPKAIMX IUTYTOHHMH,
BBICOKOOOOTAIIEHHBIN ypaH WK ypaH-233, B OTHOIIEHUU KOTOPHIX MPUMEHEHUE TapaHTUH
OBLIO MPEKPAIeHO B COOTBETCTBUM co cTathed 11 Cornamenus o rapantusx. ns menu
JAHHOTO MyHKTa "fanbpHeimnas o0paboTka" He BKIIOYAET MEPEYNMaKOBKY OTXOJOB WU HUX
JanbHeiee KOHAUIMOHUPOBAHUE, HE MPEyCMaTPUBAIOIIEE pa3/IeJIeHUsl JJIEMEHTOB, IS
XpaHEHHUS U 3aXOpPOHEHUS.

1x) Crnenyromyro uHGOPMAIMIO OTHOCUTEIBHO COTJIACOBAHHOIO O0OOPYJOBAaHUS U
HESAJAEPHOTO Marepuaila, MEePEUYUCITEHHBIX B [Tpunoxennun I1:

a) Mo KaXXJI0Hl SKcropTHOHM moctaBke W3 Kazaxcrana takoro o6opyJoBaHHs U
Marepuana: UAEHTU(UKALMs, KOJIMYECTBO, MECTO MPEANOJaraéMoro HUCIOJIb30BaHUs B
rocyJlapcTBe-moJiyyaTeje M Jiata WiIM B COOTBETCTBYIOIIMX CiIydyasX OXKuJaemas Jara
DKCHNOPTHOM MNOCTAaBKHU,;

b) Mo KOHKpeTHOMY 3ampocy ATreHTCTBa, MoATBepxkaAeHHe KazaxcraHoM kak
UMIIOPTUPYIOUIUM TOCYJapCTBOM HH(OpPMALIMKU, MPEIOCTABICHHON ATEHTCTBY ApPYTIUM
roCyJapCTBOM B OTHOIIICHHH JKCIIOPTa TaKOTO o0OpyJoBaHus M Marepuana B Kazaxcrah.

x) OOmue miaHel Ha TPEACTOAIINN AECATUICTHUN MEepUo], UMEIOIINE OTHOILIEHUE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOIO LUKJIA (BKJIKOYAS IJIAHUPYEMbBIE OTHOCSIIHECS K SIAEPHOMY
TOIUTMBHOMY LMKy HAy4HO-UCCIEIOBATEIBCKUE U  OMBITHO-KOHCTPYKTOPCKUE PaOOTHI),
KOrJa OHM YTBEP)KJEHBbI COOTBETCTBYIOIIMMHU KOMIIETEHTHbIMU opraHamu B Kazaxcrase.



b. Kazaxcran nmpuiaraer Bce pa3yMHbIE YCHIHS, C TEM YTOOBI MPEJOCTaBUTh ATEHTCTBY
CAenywuy o HHGOpPMANUIO:

1) oOmee omucanue W WH(POpPMAIHMIO, YKA3bIBAIOIIYID MECTO MPOBEICHUS
OTHOCSIIIIUXCS K SJACPHOMY TOIUIMBHOMY UHMKIY HAy4YHO-UCCIEIOBATEIBCKUX H
OTNBITHO-KOHCTPYKTOPCKUX Pa0OT, HE CBS3aHHBIX C SJICPHBIM MaTEpUAIOM, KOTOpHIE
KOHKPETHO OTHOCSITCA K OOOraiieHuto, nepepadoTke sAepHOro TOIUIMBA MM K 00paboTKe
OTXOJOB CPEAHEr0 WM BBICOKOTO YpPOBHS AKTUBHOCTH, COJIEpKAlIUX IUTYTOHUH,
BBICOKOOOOTAIIEHHBIA YpaH Win ypaH-233, ocymecTBisieMbix rae-mnbo B Kazaxcrane, HO
KOTOpble HE (UHAHCUPYIOTCS, HE TMOJYUYWJIHM KOHKPETHOTO pa3pelieHus WId He
KOHTpoJpyrotcsa KazaxctaHoMm uinn He oCymiecTBIst0TCA oT nMeHu Kaszaxcrana. [[iist nenu
JAHHOTO TyHKTa "00paboTka" OTXOJ0B CPEIHEr0 WU BBICOKOTO YPOBHS aKTUBHOCTU HE
BKJIIOUAET MEPEYNaKOBKY OTXOJOB MJIM MX KOHIUIMOHMPOBAHUE, HE MPEAyCMaTpUBAIOLIEE
pa3zaeneHus BIIEMEHTOB, ISt XpaHEHHUs 17810 3aXOPOHEHHU.

1) oOllee omucaHue AEATEIbHOCTH U CBEJCHUS O JHUIE WIM OpPraHu3alluu,
OCYILIECTBIISIOIINX TAKYIO JAESITEIBHOCTh B ONIPEACICHHBIX ATEHTCTBOM MECTaX HAaXOXKACHUS
3a mpejesiaMu IUIONIaJAKU, KOTOpbIE, T0 MHEHHIO ATEHTCTBA, MOIJIM Obl (DYHKIIMOHAIBHO
OBITH CBSI3aHBI C JICATECIHBHOCTHIO HA ATOM Iuiomaake. [IpegocraBiaeHrue Takoi nHGOpPMaLUH
SABJIACTCS TMPEAMETOM KOHKpPETHOro 3ampoca AreHTcTBa. OHa NpeaoCTaBIsIeTCs B
KOHCYJIbTallUH c ATEHTCTBOM u CBOEBPEMEHHO.

c. Ilo 3anpocy ArentcrBa Kazaxcrtan paeT yTOUHEHUS WIM pa3zbsICHEHHUs OO0
nH(pOpMaIUHU, NMPEIOCTaBICHHON B COOTBETCTBUM C HACTOAIIECH CTaThel, B TOM CTENEHU, B
KOTOPOW 3TO UMEET OTHOIIEHUE K LIEJI TapaHTHUH.

Crarps 3

a. Kazaxcran npenocraBisieT AreHTCTBY B TeueHue 180 gHel mocie BCTYIUICHHS B CUITY
Hactosiero [IpoTokona undopmaiuio, 0 KOTOpoO TOBOPUTCS B CTaThe 2.a 1), iil), 1v), V), Vi)
a), vil) u X ) u B cTaThe 2.b 1).

b. Kazaxcran mpegoctaBisier ATeHTCTBY 10 15 mas KaxJIoro rojga oOHOBJICHHYIO
MH(POPMAIINIO, O KOTOPOM TOBOPUTCA B MYHKTE a. BbINIE, 3a IMEPHUOJ, OXBATHIBAIOLIUM
NpeaIecTBYIOMUN KalleHaapHbiid roj. Eciau panee npenocraBienHas nHGOpMaIUs ocTanach
0e3 U3MEHEHUH, Kazaxcrtan YBEIOMISIET 00 3TOM.

C. Kazaxcran mpemocraBisger ATEHTCTBY 10 15 masg kaxaoro rojaa uHGOpMAIUIO,
OmnpeAeeHHYI0 B cTaTthe 2.a.vi) b) U ), 3a mepuoJ, 0OXBaThIBAIOIIUN MPEAIICCTBYOITUN
KaJleHOJapHEBH U ronu.

d. Kazaxcran exxeKkBapTaJIbHO NMPEJOCTABISIET ATEHTCTBY UH(OPMAIUIO, ONIPEACIICHHYIO B
cTaThe 2.a.ix) a). DTa uHpopMaIus MPEIOCTABISAETCS B TEUCHUE MIECTHACCITH THEH MOCIe
OKOHYAaHUA KaXJI0TO0 KBapTana.

e. Kazaxcran mpemocraBiser ATeHTCTBY MH(GOpPMAITUIO, OMIPEACICHHYIO B CTaThe 2.a.Viil),
3a 180 mHeill 1O OCylIeCTBIICHHS JajbHeie oOpaboTku, U 10 15 mas Kaxaoro ronaa
nHpopMalnio 00 M3MEHEHHSX MECT HaXO0XKJCHUS 3a TMEPUOJl, OXBATHIBAIOIIUN



NpeAumeCcTBYIIUN KaJIEHIapHBIU ron.

f. Kazaxctan m ATEHTCTBO JOTOBapHBAIOTCSA O BPEMEHHM M YaCTOTE MPEIOCTABICHUS
nHpopmManuu, ONpEeJICIEHHO U B CTaThe 2.a.11).

g. Kazaxcran npenocrapnser AreHTCTBY HH(pOpMaIHio, ONPEICIICHHYIO B cTaThe 2.a.1X) b),
B TEUCHUE IMIECTUICCATH JHEH MOCTe TMOCTYIUICHHS 3arpoca OT ATEHTCTBA.
JIOIOJTHUTEJIHHBINM JOCTYII

Crarss 4

Hwuxecnenyroiee mpuMeHSIETCS B CBSI3U C OCYIIECTBICHUEM JIOMIOJIHUTEILHOTO JOCTYTIa B
COOTBETCTBHUH co cTaTbeu 5 HaCTOSAIIETO I[IpoTtokona:

a. ATEHTCTBO HE CTaBHUT I MEXAaHUCTHUYECKH WM CHUCTEMAaTUUYECKU IMPOBEPSThH
WH(pOpMAINIO, O KOTOPOW TOBOPUTCS B CTaThe 2, OJHAKO ATEHTCTBO MMEET JOCTYIl K:

1) TF000OMYy MeCTy HaxO0XXJICHHUsS, O KOTOPOM TOBOPUTCS B CTaThe 5.a. 1) miu ii), Ha
BBHIOOPOYHOM OCHOBE C IIEJIbI0 OOECIEUYeHUsT YBEPEHHOCTH B OTCYTCTBUHU HE3asBJICHHBIX
AAEPHOTO MaTepuala u NesITENbHOCTH,

i1) M0O0MYy MECTy HaXOXJEHHS, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM ¢, B IEIAX
pelieHuss BOIPOCA, CBSI3aHHOTO C TPAaBUJIBHOCTHIO W TIOJHOTOW WHGOpMAIUH,
MPEIOCTABICHHON B COOTBETCTBUU CO CTaThed 2 WIIM B IEJISIX YCTPAHEHUS HECOOTBETCTBUS,
CBA3AaHHOTIO Cc 3TOU nHpopmManuen;

111) TFOOOMY MECTY HaXOXJCHHS, 0 KOTOPOM T'OBOPUTCS B CTaThe 5.a. 1ii B TOW CTEIICHHU, B
KOTOpPOM 3TO HEOOXOUMO ATEHTCTBY JUIsl MOATBEPXKACHUS JUIs 1ieJiel TapaHTUN 3asiBICHUS
Kazaxcrana o craTyce yCTaHOBKH WJIM MECTa HaXOXICHUS BHE YCTAHOBOK, TJIe paHee 0ObIYHO
UCIIOJIb30BAJICA  SIIEPHBIM  MaTepuall, KakKk CHITBIX C  JKCIUIyaTallHu.

b. 1) 3a UCKJIIOYEHUEM CITy4aeB, yYKa3aHHBIX B MYHKTE 11) HUKE, AT€HTCTBO HANPABIISIET
KazaxcTany mpeaBapuTenbHOE YBEIOMIIEHHME O AOCTYIE MO KpaillHel Mepe 3a 24 uyaca;
11) B OTHOIIIEHUHU JOCTYyTa K J000MY MECTy Ha IUIOIIAJAKe, KOTOPBIH 3amnpaiiuBaeTcs B
COUYETAaHUU C TTOCEIICHUSIMH JIJIsl TPOBEPKU MHGOPMAIMH O KOHCTPYKITUU WIIH C UHCTICKITUSIMU
JUIS CTICIIMAJIbHBIX IIeJIC WM OOBIYHBIMM HWHCIICKIIUSAMHM Ha OSTOW IUIOMIAJKE, CPOK
MpeIBapUTEIBbHOTO yBEJOMIICHUS, €CIU ATEHTCTBO OOpallaeTcs ¢ 3ampocoM 00 3ToM,
COCTaBJISIET, IO KpailHel mepe, /1Ba yaca, OJHAKO B UCKIIOUHUTENIbHBIX OOCTOSATENbCTBAX,
MOXET COCTAaBUTH MEHEe IBYX qacoB.
c. IlpenBaputenbHOE yBeOMJICHHE HAMPABIIAECTCS B TUCHMEHHOM BUJIE U B HEM KOHKPETHO
YKa3bIBAIOTCS MIPUYHUHBI TOCTYTMA U IEATEIbHOCTh, KOTOPas OJDKHA OBITh OCYIIIECTBJICHA BO
BpeM4 TaAaKOTO gfocTtymna.
d. B cmyuae Bompoca wiiM HECOOTBETCTBUSA ATEHTCTBO mpeaoctaBisieT Kazaxcrany
BO3MOXHOCTb JaTh Pa3biACHEHUE U CIOCOOCTBOBATH PEIICHHIO 3TOTO BOMpPOCAa WU
YCTPAHEHUIO 3TOTO HECOOTBETCTBUS. Takas BO3MOXKHOCTb OyJIeT MPEeAOCTaBIATHCS 0
HaIpaBJeHUs 3ampoca O JOCTYIE, €CIU TOJbKO ATEHTCTBO HE COYTET, YTO 3a/IepXKKa B
NPEeIOCTaBICHUH I0CTYyTa, BO3SMOKHO, HAaHECET yIIepO 1eH, ¢ KOTOPOM 3arpaniuBaeTcs 3TOT
noctymn. B mo0oM ciydae ATEHTCTBO HE JieflaeT KaKUX-TM0O0 BHIBOJOB B OTHOIIEHUH BOMIPOCA



UM HECOOTBETCTBHUS N0 Tex mop, noka Kazaxcrany He OyAeT mpemocTaBiieHa Takas
BO3MOVJXHOCTH

e. Ecmu ¢ Kazaxcranom He JOCTUTHYTO MHOM JOTOBOPEHHOCTH, TOCTYI OCYILECTBIISIETCS
TOJBKO B Te4YeHUE 0OBIYHOTO pabouero THS.

f. Kazaxcran umeer npaBo Ha CONPOBOXKIEHUE MHCIIEKTOPOB AT€HTCTBA BO BpeMs JOCTyIa
npeactaButensiMu Kazaxcrana mpu ycloBHM, YTO 3TO HE 3aJIepP’KMBAET BBINIOJHEHHE
WHCIIEKTOpaMH CBOMX (DYHKITHI WJIM WHBIM 00pa3oM HE TPETSITCTBYET STOMY.

Cratssa 5

Kazaxcrtan nperIoCTaBIsIeT ATEHTCTBY TOCTYII K:

a. 1) ao0omMy MECTY Ha njomangke;

11) 1I0OOMY MeCTy HaxOXKJeHus, onpeaesneHHoMy KazaxcraHoM B COOTBETCTBHH CO
cTaTbhbei 2.a.v)-viii);

111) JIFOOO#M CHSTOM C AKCIUTyaTallMyd YCTAaHOBKE WJIM CHATOMY C DKCIUTyaTallMd MECTY
HAaXOXXJICHUsI BHE YCTAaHOBOK, TJleé paHee OOBIYHO HMCIOJB30BAJICS SACPHBIA Marepual.
b. moOoMy MeCTy HaxOXIeHHUs, onpeaesieHHoMy Ka3axcTaHoM B COOTBETCTBUU CO CTaThel
2.a.1), cTaTbell 2.a.1iv), cTaTbell 2.a.ix)b) unm cratbeid 2.b., MOMUMO Te€X, O KOTOPBIX
TOBOPUTCS B ITyHKTE a.1) BBIIIE, TIPU YCIOBUH, UTO, eciii Ka3axcTan He MeeT BO3MOXKHOCTH
NpeaoCTaBUTh TakoW mocTyn, KaszaxcTan mnpuiaraer Bce pasyMHBIC YCWIHS s
HE3aMEJIUTEILHOTO YOBJICTBOPECHUs TpeOOBaHU ATEHTCTBA C MOMOIIBIO MUHBIX CPEJNICTB.
C. J000My MECTy HaxXO0XKJICHHUS, OINpeleIeHHOMY ATEHTCTBOM, MOMHMO TE€X MECT
HaXO0XJACHUS, O KOTOPHIX TOBOPUTCS B IMyHKTax a. W b. BEIIE, B MEIIX OTOOpa Mpoo
OKpY>Karolel cpe/ibl B KOHKPETHOM MECTE HaXOKJEHUs MPHU YCIOBHUH, 4TO, ecnu Kazaxcran
HE MMEET BO3MOXKHOCTH MPEIOCTaBUTh TaKoi nocTyl, Kazaxcran mpuiaraet Bce pa3yMHBIE
YCUIIHS TSI HE3aMEIJTUTEILHOTO yAOBIETBOPEHUS TpeOOBaHUN ATEHTCTBA B MPHIICKAIIUX
MeCTaxX HaXOKJICHHSI W C TIOMOIITBI0 HHBIX CPEICTB.

Cratss 6

[Ipy oCyIIECTBICHUU CTaThbH 5 ATEHTCTBO MOXKET BBITIOJHATH CIICAYIOIIUE BUIBI
eSS TEINbHOCTH
a. B orHOomenun noctyma B COOTBETCTBHH CO CTaThbel 5.a.1) WM 1iii): BHU3yaJbHOE
HaOroieHue, OTOOp MpoO OKpYy’KAIOIIed Cpeabl; HUCHOJIb30BAHUE YCTPOUCTB IS
oOHapyXeHHSI W U3MEpPEHUsS paaualuM; OleyaTbiBaHHE U TPUMEHEHUE IpYyTHuX
UISHTU(DUITUPYIOMUX U YKA3bIBAIOIIMX HA BMEMIATEIBCTBO YCTPOWUCTB, OMPEICICHHBIX B
JIOTIOTHUTENBHBIX MOJOKEHUSIX; U TPUMEHEHUE IPYTUX OOBEKTUBHBIX MEp, TEXHHUUYECKas
OCYIIIECTBUMOCTh KOTOPBHIX OblIa TOATBEPKICHA W HCIOIH30BAHHE KOTOPBHIX OBLIO
corsiacoBaHo CoBeToM ympaBisiiomux (B maibHedmeM uMmenyeMbiM "CoBeToM") W mociie
KOHCYJbTaluH MEXAY ATEHTCTBOM u Kazaxcrtanowm.
b. B oTHomeHuu J0CTyna B COOTBETCTBUU CO CTaThell 5.a.i1): BU3yanbHOE HAOIIO/ICHUE;
MOJICYET YUETHBIX €IMHUIL SEPHOT0 MaTeprana; Hepa3pylaollue U3MEpPEeHHs 1 0T0op mpoo;
WCITOJIb30BAHUE YCTPOUCTB JJIsi OOHAPYKCHUS U U3MEPCHUS paTuaIlii; U3yUYeHUE YICTHBIX



JIOKYMEHTOB, KacalolUXCsl KOJIMYECTBA, TPOUCXOXKICHHS U pa3MeIleHrs MaTepuana; 0Toop
npo0 OKpyXarIleld cpelbl; U NPUMEHEHHE APYTUX OOBEKTUBHBIX MEp, TEXHUUYECKas
OCYIIIECTBUMOCTh KOTOPBIX OblIa TOATBEPXkJEHAa U HCMOJb30BaHUE KOTOPHIX OBLIO
corinacoBaHo CoBeTOM W MOCJHE KOHCYJbTallMKd Mexay AreHTcTBoM W KazaxcraHow.
c. B oTHomenuu goctyna B COOTBETCTBUHU CO cTaThed 5.b.: BU3yalbHOE HAOIIOJEHUE;
oTOOp MpoO OKpy’>KawIIeH cpelbl; MCIOJIb30BAaHUE YCTPOWCTB Jii OOHAPYXKEHHUS U
M3MEPEHUS paIuallii; U3yUYCHUE KaCcaIOIUXCA TapaHTUI TPOU3BOJICTBEHHBIX U OTTPY30YHBIX
VYETHBIX JOKYMEHTOB; MU TPUMEHEHUE JAPYTUX OOBEKTUBHBIX MeEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX OblIa MOATBEpP)KJAEHA M MCIOJIb30BAaHUE KOTOPHIX OBLIO
cornacoBaHo COBETOM W TOCI€ KOHCydbTaluid Mexay AreHTcTBOM U KazaxcTaHow.
d B oTHomeHun noctyna B COOTBETCTBHUU CO CTaThel 5.C: 0TOOp MpoO OKpyKaromie
Cpelbl U B cllyyae, €CJM PE3yJbTaTbl HE IMO3BOJISIIOT PEUIMTh BOMPOC WU YCTPAHUTH
HECOOTBETCTBUE B MECTE HAXO0XKJCHUSA, ONPEIAEICHHOM ATEHTCTBOM B COOTBETCTBHUM CO
CTaTbel 5.C, UCMOJB30BAaHHE B 3TOM MECTE€ HAXOXKIEHUS BU3YaJIbHOIO HAOJIOJEHUS,
YCTPOUCTB NJisi OOHApYKEHUS U WU3MEPEHUs pajualluyd U MPUMEHEHHE IO COTJIaCOBAHUIO
Mexy KazaxctaHoM U ATEHTCTBOM JIPYTHX OOBEKTUBHBIX MEp.
Cratpsa 7
a. [To mpocebe Kazaxcrana ArentctBo u KazaxctaH noroBapuBarOTCs B OTHOIICHUU
peryimpyemMoro AocTyna B paMmkax Hacrtosmero IIpoTokona c 1enbio mpeaoTBpalleHus
PACKPBITUSI YyBCTBUTEJIBHOM C TOYKH 3pPEHHUS SIACPHOrO paclpocTpaHeHUs HHPOpMAIlUH,
BBITIOJTHEHUSI TpeOoBaHW Oe30macHOCTH WM (U3WYECKOW 3alUThl WU C TEIBIO
obecrieyeHus] 3alUTHl HAXOMSIICHCS B YaCTHOM COOCTBEHHOCTH WM KOMMEPYECKHU
YyBCTBUTENIbHON HH(Opmanuu. Takue TOrOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY
OCYIIECTBIATH JAESATEIbHOCTh, KOTOpasl SBISETCSd HEOOXOAuMOW s oOecredeHus
yOeIUTeIbHOM yBEPEHHOCTH B OTCYTCTBUM HE3asIBICHHBIX SJIEPHOTO Marepuaia Hu
JIESITENHHOCTA B COOTBETCTBYIOIIEM MECTE HAXOXKIACHUS, BKIIIOYAs pelleHrne JTI000To BOIpoca
, OTHOCSIIIETOCS K TPaBUJILHOCTH U TIOJIHOTE UH(POPMAITUHU, O KOTOPOM TOBOPUTCS B CTaThe 2,
WIH yCTpAaHEHUE HECOOTBETCTBUS, OTHOCSIMIETOCA K OTOW HWHGOpPMAIUU.
b. Kazaxcran MoxeT npu npeaocTaBieHn UHPOpPMaIIMK, O KOTOPOl TOBOPUTCS B CTAThE 2,
nHpOpMUPOBaTH ATEHTCTBO O MECTax Ha IUJIOMIAJKE WJIM B MECTE HaXOXKJICHHS, Ha KOTOPBIX
MOJKET NPUMEHATHCS peryJiupyemsbli JOCTYII.
c. Jlo BcTyIuieHus B CUITy JIFOOBIX HEOOXOAUMBIX J[omOIHUTENBHBIX MOI0KeHUN Ka3zaxcTan
MOKET MPUOETHYTh K PETYJIHUPOBAHUIO JIOCTYNAa B COOTBETCTBUU C MOJOKCHUSIMU ITyHKTA a.
BBIIIIE.
Cratps 8

Huuto B Hacrosmem IIporokone He npenstcTtByer KazaxcraHy mpenocTaBiATh
ATEHTCTBY JIOCTYIl K MECTaM HAaxXO0XJCHHUS B JIONMOJIHEHHE K TEM, O KOTOPBIX TOBOPUTCS B



CTaThsiX 5 U 9, WIM NPOCUTh ATEHTCTBO O NMPOBEICHUU ACATEIBHOCTH IO MPOBEPKE B
KOHKPETHOM MECTE€ HaXOXJEHUsl. ATEHTCTBO HE3aMEUIUTEILHO MPUJIAraeT BCE pa3yMHBIE
YCWIIHSI JITIS1 OCYIIIECTBJICHUS ICUCTBUI B COOTBETCTBHH C TaKOW MPOCHOOH.
Crarba 9

Ka3zaxcran npenocraBisieT AreHTCTBY JOCTYIl K MECTaM HaXOXIACHUS, OMpPEeICHHBIM
AreHTCTBOM MJisi 0TOOpa Mpod OKpy KaroIIeH cpeibl Ha OOIUPHON TEPPUTOPUH, TIPU YCIOBUH
, 4T0 eciim Kazaxcran He UMeeT BO3MOKHOCTHU MPENOCTaBUTh TaKOM J0CTyIl, To Kazaxcran
MpujaraeT BCE pa3yMHbIE YCUIUSA [JIs YyJOBJIETBOPEHHS TpeOoBaHMil ATEHTCTBa B
aJTbTEPHATUBHBIX MECTaX HaxXO0XXJCHUs. ATEHTCTBO HE 3alpallliBacT TaKOW TOCTYI JI0 TeX
mop, mMoka oToéop Mpod OKpyKaromeld Cpeabpl Ha OOIMIMPHONW TEPPUTOPUU U TMPOIETyPHbBIS
MeEpHI IS €r0 MpoBeeHUs He 0/100peHbl COBETOM U HE MPOBEICHBI KOHCYJIbTAIIUU MEXITY
ArenrctBom u Kazaxcranom.
Cratpi 10

ATEHTCTBO UHOOPMUpPYET Kazaxcran 0:

a. JleaTenbHOCTH, OCYIIECTBIEHHOW B pamkax Hactosiumero IIpoTokoina, BkiIrodas
NEATEeIbHOCTh B OTHOIIEHUU JIFOOBIX BOIPOCOB WUJIM HECOOTBETCTBUM, KOTOPbIe ATEHTCTBO
noBeno 110 cBeneHus KazaxcraHa, B mpeenax MECTUAECATH AHEH MOCJe OCYUIECTBICHUS
ATEHTCTBOM STOHU NEeSITEIbHOCTH.
b.  Pesynpratax neATENbHOCTH B OTHOLIEHWM JIOOBIX BOMPOCOB WM HECOOTBETCTBUH,
KOTOpble ATEHTCTBO JIOBENO 10 cBeaeHus Ka3axcraHa, mo BO3MOKHOCTH CKOpee, HO B JIFOOOM
clydae B TEYEHHUE TPUAUATH AHEU MOCJe MONy4YeHUs ATEHTCTBOM 3THUX PE3YJbTaTOB.
c. BriBogax, KOTOpbIE OHO CAENANO B PE3YIBTATE CBOEH EATEIBHOCTU B COOTBETCTBUU C
HactosimuM [Ipotokonom. Takue BbIBOBI MPENOCTABISIOTCS €KETOIHO.
HA3HAYEHUWE UHCITEKTOPOB AT'EHTCTBA
Crares 11
a. 1) ['enepanbnbiii qupekTop yBenomisier Kazaxcran 06 yrBepxkaeHun CoBeTOM JFOOOTO
JOJDKHOCTHOTO JIMIIa ATEHTCTBA B KaUeCTBE MHCIIEKTOpa 1o rapantusaM. Eciau Kazaxcran He
u3Belaer ['enepanbHOro JUPEKTOpPa O CBOEM OTKJIOHEHUHU TAaKOTO JIOKHOCTHOTO JIMIA KaK
uHcrnekTopa st Kazaxcrana B TedeHHe TpeX MECALEB Mocie MONTyYeHus yBeIOMIIeHUsT 00
yTBepxkaeHurn COBETOM, MHCIEKTOP, O KOTOPOM TakuM oOpa3om yBenomiieH Kaszaxcraw,
CUUTAETCH Ha3HAa4YE€HHBIM B Kazaxcran;

11) I'eHepanbHBIl JUpEKTOp, NEUCTBYsI B OTBeT Ha npock0y Kazaxcrana wim mo
COOCTBEHHOW WHUIIMATUBE, He3ameIuTenbHo uHpopmupyer Kazaxcran 00 oT3bIBe
Ha3HA4YeHUs JIFOOOT0 JOJDKHOCTHOIO JIMIIA B KadecTBe HHcmekTopa s KazaxcraHa.
b.  VYBemomieHue, 0 KOTOPOM TOBOPHUTCS B IMYHKTE a. BBINIC, CYUTACTCS TMOJYYCHHBIM
Ka3zaxcraHom uepe3 ceMb JHEN MOCIE JaThl HAIIPABICHUS! ATEHTCTBOM TaKOTO YBEIOMIIECHUS
Kazaxcrany 3aka3Hoi KOppECTIOHACHIIUEN.

BU3EI
Crarbs 12



KazaxcTtan B TeueHue OJHOIO Mecsla Mocie MOoJIydeHus 3ampoca 00 3TOM B ciiyyae
HEO0OXOAMMOCTH MPEJOCTABISAET YKA3aHHOMY B TaKOM 3alpOCe Ha3HAYEHHOMY MHCIEKTOPY
COOTBETCTBYIOIIYI0 MHOTOKPAaTHYIO BBE3IHYIO/BBIC3AHYIO W(WUIM) TPAaH3UTHYIO BU3HI,
KOTOpbIE TpeOyroTCs A1 00ecreyeHus HHCTIEKTOPY BO3MOKHOCTH Bbe3/1a U MPeObIBaHMS Ha
tepputopun Kazaxcrtana B nemnsix BwinonHeHus ero(ee) ¢yHKuuid. JIroObie 3ampouieHHbIE
BU3bI JICUCTBUTENIbHBI B TEUEHHE HE MEHEE OJIHOTO rojla M B cllydyae HEOOXOJIUMOCTH
BO300OHOBIISIFOTCSI B T€UEHHUE NMEepUoAa Ha3HaueHUs MHcnekTopa B KazaxcraHn.
JOIIOJIHUTEJIBHBIE ITI0JIOXXEHW S
Crarbs 13
a. B rex cinyuasx, korga Ka3zaxcran uinm ATeHTCTBO yKa3bIBalOT Ha HEOOXOIMMOCTD
onpeaeauTs B JIOMOTHUTENBHBIX MOJIOKEHUAX, KAKUM 00pa3oM cieayeT NPUMEHSATh MEpHI,
n3n0xkeHHbple B HactosimeMm [Iporokone, KazaxctaH u ATeHTCTBO COTJIACOBBIBAIOT TAKHE
JIONOTHUTENIBHBIE TOJOXKEHUSI B TEYEHHE AEBSHOCTA JHEW IOCJE€ BCTYIUIEHUS B CHILY
Hactosimero [IpoTokona uiam, B TeX cilydasx, KOIZa yKa3aHHE Ha HEOOXOAMMOCTb TAKUX
JIOTOJTHUTENIBHBIX MOJIOKEHHM TaeTCs OCHE BCTYIUIEHUS B CUILy Hactosiero [Iporokona, - B
TEe4YeHUe NE€BSIHOCTA OHEeu nocie AT TaKOTO yKa3aHH4.

b. o BcTymuieHUs B CUITy JIFOOBIX HEOOXOAUMBIX J{OMOTHUTENBHBIX MOJIOKEHUNH ATEHTCTBO
MMeEET IIPaBo MPUMEHATh MEpbI, U3JI0XKEHHBIE B HacTosAeM [IpoTokore.

CHUCTEMBI CBS3U

Crarssa 14

a. Kazaxcran gaer paspemnienue ATeHTCTBY CBOOOIHO HCIIONBH30BATh JUIsl CITYKEOHBIX TIeIIeH
CUCTEMBI CBSA3M MExAy HHcnekTopamMu AreHTcTBa B Kaszaxcrane u IleHTpanbHBIMU
yupexaeHussMu AreHtctBa u(win) PermonHanpHsIMM OrOpO, BKIIIOYas mepenady B
HEAaBTOHOMHOM HJIM aBTOHOMHOM pexuMe HHGOpMalMM, MOCTYMAIOIIEH OT YyCTPONCTB,
YCTAHOBJIEHHBIX ATEHTCTBOM B LENSAX COXPAHEHUS M(WJIM) HAOMIOACHUS WIM U3MEPEHUs, U
oOecrieuynBaeT 3alUTy TaKOW CBs3U. ATEHTCTBO Mociie KoHCybTanuil ¢ Kazaxctanom umeer
MpaBO UCIOJIb30BATh YCTAHOBJICHHBIE HA MEKyHAPOJHOM YPOBHE CHCTEMbI MPSIMON CBSI3H,
BKJIIOYasl CIyTHUKOBBIE CHCTEMBI M JIPyTHE BHJbI JAJIBHEH CBS3M, HE HCIOJIb3YEMbIE B
Kazaxcrane. I[lo mpocebe Kazaxcrana uim AreHTCTBa NOAPOOHOCTH, Kacaroluecs
OCYLIECTBJIEHHUS ATOr0 MYHKTa B OTHOLIEHUH MEpelayd B HEABTOHOMHOM WJIM aBTOHOMHOM
pexume uHGOPMALMM, TOCTYMAIOMIE OT YCTaHOBIEHHBIX ATEHTCTBOM YCTPOMCTB
coxpaHeHus: U(Wiau) HAOMIOJAEHUS WM U3MEPEHHUs], ONPEeNesatoTcs B JOMOTHUTENbHBIX
I 01 O X € HH A X

b. Ilpu ycTaHOBIEHUH CBSI3U M NepeAadye MHGOpPMALUU, KaK 3TO MPEyCMaTPUBAETCS B
MYHKTE a. BbIIIE, HA/IJIEKALUM 00pa30M yUUTHIBAeTCS HEOOXOIMMOCTh 00€CTICEUeHH S 3aIUThI
HaXOJSAUIEHCs B YACTHOW COOCTBEHHOCTH MJIM KOMMEPUYECKH YyBCTBUTENILHON MH(pOpMAIUU
WK TOM nH(OPMALIUK 0 KOHCTPYKIMHU, KOTOpyto Kazaxcran cuntaer 0co00 4yBCTBUTEIBHOIA.

3AIIUTA KOHOHUIEHITUAJILHO MHOOPMAITNA

Crarpa 15



a.  ATEHTCTBO MOJJEPKUBAET CTPOTUN peXuM obecrieueHus dQPEKTUBHON 3aITUTHI OT
PACKpBITUSI KOMMEPUYECKHUX, TEXHOJOTHUYECKUX W TPOMBIIIJICHHBIX CEKPETOB W JIPYTrOH
KOH(pUACHITMATHHOW WH(pOpMAIIUK, KOTOPasi CTAHOBUTCSI €My M3BECTHOM, BKIIIOYAs TAKYyIO
nH(popMaIuoo, KOTOpas CTAaHOBUTCS H3BECTHOW ATEHTCTBY B XOJI¢ OCYIICCTBIICHHS

HacCTOSIETO [Iportokona.
b. Pexum, 0 KOTOPOM TOBOPHUTCS B MIYHKTE a. BHIIIE, BKIIOYAET, B YACTHOCTH, MOJOKEHUS,
OTHOCSAI U E€C 4 K :

1) oOmMM NpPHUHIUIIAM W CBSI3aHHBIM C HUMH MeEpaM IO OOpalleHHI0 C
KOHPUACHIIMATbHOMU nHpopManuei;
11) yCIIOBHUSIM HaliMa MepcoHalia, KaCaroIIMMCS 3allUThl KOHPUACHIIMAIBHON WH(DOpMAIuu

111) mpoueAypam B ciiydyae HapyIICHUH WM SIKOObI MMEBIINX MECTO CIIy4aeB HApyIICHUS
KOHPUAEHUUATBHOCTH.
c. Pexum, 0 KOTOpOM TOBOpPUTCS B MYHKTE a. BBILIE, YTBEPKIAECTCS U MEPUOIUUECKH
paccmarpuBaetcs CoBETOM.
ITPUJIOXKEHUA
Cratssa 16
a. Ilpunoxenus k Hacrodmemy [IpoTokoiy SIBASIOTCS €ro HEOThEMIIEMOW YacThio. 3a
UCKJIIOUECHUEM liesiel BHeceHust nonpaBok B I[lpunoxenus, tepmun "lIporokon", kak oH
ynotpeOsieTcss B HACTOSIEM JTOKyMeHTe, o3HaudaeT IIporokon u Ilpunoxkenus, Bmecte
B 3 a4 T B €
b. B mnepedyeHb BUIOB AEATENBHOCTH, YKa3zaHHbIX B Ilpunoxenuun I, u mepedeHb
obopysoBaHusl U MaTepuana, ykazaHHbeiX B [lpunoxenun II, CoBeTOM MOTYT BHOCUTHCS
MOTIPABKU 10 peKOMeHAauu co3nanHoil CoBeToM pabodeil rpynmbl SKCIEPTOB OTKPHITOTO
cocraBa. JIr00as Takas mormnpaBka BCTyHaeT B CUIIY Y€pe3 YEThIpe Mecslla MOocie €€ MPUHATUS
Coserom.
BCTYIUIEHUE B CUTY
Cratps 17
a. Hacrosmuii IIpoTokosn BcTynaer B CHIy B J€Hb, KOrJa ATEHTCTBO IMOJYYUT OT
KazaxcTtaHa mNUChbMEHHOE YBEIOMJEHHME O TOM, UTO 3aKOHOJaTelibHbIe W(WIN)
KOHCTUTYIIMOHHBIE TpeOoBanusi KazaxcraHa, HeOOXOAMMBIE i BCTYIUICHHS B CHIY,
B B I O J H € H bl
b. Kazaxcran MmoxeT B m000e BpeMs 10 TOro, Kak Hactosamuid [I[poTokos BCTYNUT B CUITY,
3asBUTh, uTo Kazaxcran OyaeT mpumeHATh HacTosmuil [IpoTokos Ha BpeMEHHON OCHOBE.
c. T'enepanbHbBIli TUPEKTOpP HE3aMEIIUTEIHLHO UHPOPMUPYET BCE TOCYIAPCTBA - WICHBI
AreHTcTBa 0 J1000M 3asiBIICHMHM O MPUMEHEHUHM Hacrtosmero I[IpoTrokosa Ha BpeMEHHOM
OCHOBE U O €r0 BCTYIUICHUH B CHITY.
OITPEQEJIEHUA
Crarbs 18



Jua nenent nacrosimero [Iporokoda:
a. OtHocsmMecss K SIEPHOMY TOIUIMBHOMY IIMKJIY  HAYyYHO-HCCJIEJIOBATEIbCKUE U

OIIBITHO-KOHCTPYKTOPCKUC pa6OTBI O3Ha4YaroT ACATCIbHOCTDb, KOTOPAsA KOHKPECTHO OTHOCHUTCA

K JII-O6OMy ACIICKTY p33pa6OTKI/I nmpounecca HUIN CUCTCMBI aro0oro us CJIICAYIOIICTO:

- KOHBEPCHUHU AJEPHOTO MaTtepuana,
- oborameHus SAEPHOTO MaTepuana,
- U3TOTOBJICHUS AJEPHOTO TONJIUBA,
- peakKToOpOoOB,
- KPUTHUYECKHUX cbopok,
- nepepaboTkKu ANEPHOTO TOMNJKBA,

- 00paboTku (He BKJIIOYAash NEpPEYNaKOBKM WIIM KOHJIMIMOHUPOBAHUS, HE
MpeyCMaTPUBAIOIIETO Pa3/eICHUs IEMEHTOB, JJIs XpPaHEHUs WIH 3aXOPOHEHUs) OTXO/0B
CPEIHETO WM BBICOKOT'O YPOBHS aKTUBHOCTH, COJAEPIKAIIMX TUTyTOHUMN, BBICOKOOOOTAIlleHHBIH
ypaH i ypaH-233,

HO HE BKJIIOYAIOT JIEATEIbHOCTh, OTHOCSAUIYIOCS K TEOPETUUYECKUM WIN (PyHAAMEHTAIbHBIM
HAYYHBIM MCCIIEIOBAaHUSAM WU K HAYyYHO-HCCIIEOBATEILCKUM U OMBITHO-KOHCTPYKTOPCKUM
paboTaM MO NPOMBILIJIEHHBIM NPUMEHEHUSAM PaJAHUOU30TOINOB, MEIULMHCKUM,

THIPOJIOTUYECKUM U CENBCKOXO3SHCTBEHHBIM MPUMEHEHUSIM, W3YUCHHUIO MOCIEACTBUN IS
3JI0POBBS U OKPY>KAIOIIEH CPeJIbl U MO0 YCOBEPIICHCTBOBAHUIO TEXHUUECKOTO 00CTYKUBAHUSI.
b. [Tnomaaka o3Ha4YaeT TEPPUTOPHUIO, IPAHUIIBI KOTOPOH ompeseneHsl Ka3axcraHoMm B
COOTBETCTBYIOLEH HH(POPMAlUA O KOHCTPYKIIMH YCTAHOBKH, BKIIIOUas OCTAHOBIECHHYIO
YCTaHOBKY, a TAK)KE€ B COOTBETCTBYIOLIEH MHPOPMAIIMK O MECTE HAXO0KIEHUS BHE YCTAHOBOK,
r7ie 0OBIYHO HCTIONB3YETCs SACPHBIN MaTepuai, BKI0UYask 3aKPhITOE MECTO HAXOXKICHUS BHE
YCTaHOBOK, I'Jie OOBIYHO HCIOJB30BAJICSA AJIEPHBIA MaTepuasn (KOTOpble OrpaHUYHUBAIOTCS
MECTaMH HaXOXACHHS, TJIe UMEIOTCS TOPSYHe KaMephl MM OCYIIECTBISIIACH ACSITENbHOCTD,
CBs3aHHasi ¢ KOHBEpCHEW, oOoramieHueM, U3rOTOBJICHUEM WU MepepabOTKON TOIUINBA).
[Tnomanka BKIFOYAaeT TakKe BCe 0OBEKTHI, COBMECTHO Pa3MEIICHHBIE C YITOMSHYTHIMH BBIIIIE
YCTAaHOBKOM MJIM MECTOM HAaxOXXJEHHUS, C LEJbI0 MPEIOCTaBICHUS WIM HCIOJb30BAHUS
CYLIECTBEHHBIX CPEACTB OO€cleueHMs, BKJOUas: ropsiuve Kamepbl sl 00paboTKu

OOJy4eHHBIX MaTepUajoOB, HE COACPKAIINX AIECPHBINA MaTepHall; YCTAHOBKH JJi1 00paboTKH,
XpaHEHUs U 3aXOPOHEHMSI OTXOJOB; a TaK)Ke 3/1aHMs, CBS3aHHBIE C COIJIACOBAaHHOM

NeATENIbHOCTRIO, onpenesieHHol Ka3zaxcTaHoM B COOTBETCTBHM CO CTaTheW 2.a.1v) BHIIIIE.
c. CHsTas c 9KCIUTyaTalliy YCTaHOBKA WJIM CHATOE C HKCIUTYaTallMi MECTO HAXOKICHHsI BHE

ZCT&HOBOK 03HAYaIOT OOBEKT MJIM MECTO HaxXO0XXACHHA, Ha KOTOPBIX NICMOHTHPOBAHBI HJIN
CACIIaHbl HCIIPHUIOAHBIMH K JKCIIIydaTallMKM OCTABIIHMCCA KOHCTPYKIHH H O60pYI[0BaHI/Ie,
Ba’XHBIC IJIsA CC(CFO) HUCIIOJIB30BaHH, TAK 4YTO OHa(OHO) HC HCIIOJIB3YCTCA IJIA XpPAaHCHUA
AACPHOIO Marcpuaia U HC MOKCET AAJICC HMCIIOJIbB30BATHBCA OJIA O6paH_IeHI/I$I C AJACPHBIM
MaTCpHaloM, €ro O6pa6OTKI/I HJIn HNCITIOJIB30BAaHHUI.

d. OcTtanoBlIieHHas YCTAHOBKA HJIM 3AKPBITOC MCECTO HAXOXJICHHI BHC YCTAHOBOK




O3HAYalT OOBEKT WJIM MECTO HAXOXKJEHUs, KCIUTyaTalus KOTOPBIX MpeKpallieHa U W3
KOTOPBIX H3BIAT AAEPHBIM MaTepuan, HO KOTOPbIE HE CHATBI C DJKCIUIyaTaluu.

e. BricokooOoranieHHbIil ypan o3HadaeT ypaH ¢ oboramenuem 20 % wiau BBIIIE 1O
M30TONY ypana-235.

f.  Orbop nmpob okpyxaromieil cpeabl B KOHKPETHOM MECTe HaX0)KJICHHs 03Ha4daeT 0TOOp
npo0 OKpyKarwlluel cpeasl (HampuMmep, BO3/AyXa, BOJbI, PACTUTEIbHOCTH, IIOYBBHI,

3arps3HEHUI) B OINpPEIEIEHHOM ATEHTCTBOM MECTE€ HAaxXO0XXIECHUS W HENOCPEICTBEHHOU

OJIM30CTH OT HETO C IEJbI0 COJACHCTBUSI ATEHTCTBY B MOATOTOBKE BBHIBOJOB 00 OTCYTCTBHUH
HE3asABJICHHBIX SACPHOTO0 MaTepHalia WiW SASPHOU NESITCIHPHOCTH B 3TOM OIPEACICHHOM
MEeCTe HaXOXJCHUS.

g.  Otr6op npob okpykarole cpeipl Ha OOIMIMPHON TEPPUTOPUM O3HAYaeT OTOOp Mpood

OKpY’Karolllen cpeabl (HanpuMmep, BO3yXa, BOAbI, pACTUTEIbHOCTH, IOYBBI, 3arPs3HEHUN) B
psilie ONpENEICEHHBIX ATEHTCTBOM MECT HAXOXACHUS C LEIbIO CONECUCTBUS ATEHTCTBY B
MOATOTOBKE BBIBOJAOB 00 OTCYTCTBHUU HE3ASBJICHHBIX SEPHOTO Marepuaja Wiu SAEepHOU
NEesITEIbHOCTH Ha o0 UpHOU TEPPUTOPHUH.

h.  SnepHblil MaTepuan coOrjiacHO OMpPEAENICHUI0, TaHHOMY B cTaThe XX YcTaBa, O3Ha4yaeT

m000M HMCXOJHBIM MaTepuan WIM 000N CHeluaIbHbIi PaCHISIUISIONINIACS MaTepual.
TepMuH "HCXOAHBIN MaTepuan" HE JIOJKEH TOJKOBATHCS KaK MPUMEHSIOMIMNCS K Py/I€ WIH
oTxonmaMm pynasl. JIroboe omnpenenenue, manHoe COBETOM B COOTBETCTBHHM CO cTaTheld XX
VYcraBa AreHTcTBa MOCie BCTYIUIEHUS B CUIIy Hacrosero [IpoTokona, KoTopoe pacmupsier
CIIHCOK MAaTEepUaJiOB, CUHUTAIONIUXCS HCXOJHBIM MaTepHaioM WIH CHEeUATbHBIM

paCISIUIAIOIIMMCS MaTEPUAIOM, BCTYIA€T B CHILY B paMKax Hactoduero [IpoTokona TOIbKO
nmocie NPUHATHA Kazaxcrtanowm.

1. YcTaHOBKa O3HAYaeT:

1) peakTop, KpUTHYECKYI0 COOpPKY, 3aBOJl MO KOHBEPCHUH, 3aBOJl MO HU3TOTOBJICHUIO,
nepepabaThIBAIONIy0 YCTAHOBKY, YCTAHOBKY JUIsI pa3/iefieHus W30TOMOB WM OTAEIbHOE
XpPaHUIUTIIE ; uiawu

1) M0060€ MECTO HaXOXICHUS, T/I€ OOBIYHO HUCIIOJB3YETCS SIACPHBIM MaTepual B
KOJIMYECTBAX, MPEBBIIIAIO NN X OJIMH rppexTUuBHBIN KUJIOTPaMM.

J. MecTo Haxo0XJAeHUs BHE YCTAHOBOK O3HayaeT JII00ON 00BEKT Wiau J1000€ MECTO
HAXOXKJIEHUS, KOTOpbIE HE SBIISIOTCS YCTAHOBKOW, M TJ€ OOBIYHO HMCHOJB3YETCs SICPHBIN

MaTepuall B KOJIMUYECTBaX, PaBHBIX OAHOMY d(PHEKTUBHOMY KHJIOTpaMMYy UJIH MEHEe.
COBEPIIEHO B Bene 6 nus ¢gepans 2004 rona B AByX dK3EMILIApax Ha PYCCKOM U

AHTJIMICKOM SI3bIKaxX, Ipru4eM 00a TeKCTa SBJISIFIOTCS PaBHO ayTEHTUYHBIMH.

3a PECIIYBJIUKY KA3AXCTAH:

3a MEXXJIYHAPOJJHOE ATEHTCTBO ITO ATOMHOH 3HEPI'HH
IMTPMJIOXEHUE 1
ITEPEYEHb BHJIOB JESATEJIBHOCTHU, O KOTOPBIX TI'OBOPHUTCA
B CTATEE 2.a.iv) HACTOAIIEI'O ITPOTOKOJIA



1) U3roroBnenne poTopHBIX TpyO Ui 1eHTpUudyr uiu cOopka ra3oBbIX HEHTPUDYT.

Poropabie TpyOBI 11 IEHTPU(DYT O03HAYAIOT TOHKOCTEHHBIC IUIWHIPHI, OMMCAHUE
KOTOPBIX MPUBEIAECHO B pasnene 5.1.1 b) [Ipunoxenus I1.

["a3o0BBIe IIEHTPU(GYTH O3HAYAIOT LMEHTPUPYTH, OMUCAHUE KOTOPBIX MPHBEICHO BO

BBOJHOM 3aME€YaHUuu K pasueny 5.1 [Tpunoxenus II.
11) N3rotoBnenue  aAuddby3umoHHBIX 6apbepoB.
Jubdy3nonnsie 6apbepbl 03HAYAIOT TOHKUE MOPUCTHIE (PUIIBTPHI, OMMUCAHUE KOTOPBIX
IMIPUBEAECHO B pasnene 5.3.1 a) I[Ipunoxenus IT.
111) HM3rotoBneHue wuaum cOOpKa CHUCTEM, HCHOJB3YIOIMIUX JIa3ephl.

CucTeMbl, UCIOJIB3YIOUIUE JIA3EPhl , 03HAYAIOT CUCTEMBI, BKJIIOYAIOIINE T€ TPEIMETHI,
OlMCaHWE  KOTOpBIX IpuBeneHo B  pasgene 5.7 Ilpunoxenus Il

iv) UM3roroBieHune wiam cOOpKa SICKTPOMATHUTHBIX CEMapaTOpPOB H30TOIMOB.

DJIEKTPOMATHUTHBIE CENapaTopbl M30TONOB O3HAYAIOT T€ MPEAMETHI, O KOTOPBIX

ropoputcs B pazuene 5.9.1 Ilpunoxenus Il m koTOpble COAEpKAT UCTOUHUKHA HOHOB,
OMHMCAaHUE KOTOpPBHIX mpuBeaeHo B pazzaene 5.9.1 a) Ilpunoxenus II.

v) N3roroBneHue uiu cOOpKa KOJOHH WIJIM HKCTPAKIIMOHHOTO OO0OpYJOBaHUS.
KonmoHHBI WM SKCTPAKIMOHHOE 000OpYJOBAaHME O3HAYAIOT T€ MPEAMETHI, OMIMCAaHUE
KOTOPBIX MPUBEAEHO B pazaenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

vi) H3rotoBiieHue pa3AelUTEIbHBIX COIEN WM BUXPEBBIX TPYOOK i
A’3pOAMHAMHUUYECKOTO oborameHus.
PaznenurenpHble comla WM BUXPEBBIE TPYOKHU JUIsl  a3POJAMHAMHYECKOTO 00OTalleHUs

O3HAYaloT pa3/eNUTEIbHbIE COIUIA U BUXpPEBbIE TPYOKH, ONMHCAaHUE KOTOPBIX MPHUBEIAECHO
COOTBETCTBEHHO B  pazzaenax  5.5.1 u 552 Ilpunoxenus I
vil) M3roroBieHue uiam cOOpKa CHUCTEM Te€HEepaluu YpaHOBOW ILJIa3MBI.
CucTeMbl reHepaly ypaHoBOM IJIa3Mbl O3HAYAKOT CHUCTEMBI JJIsl TEHEPALIMM YPaHOBOM
IUIa3MBl, ONHWCAaHUE KOTOPBIX mpuBeneHo B pasxene 5.8.3 Ilpunoxenus II.

viii) N3roToBineHnue HUPKOHUEBBIX TpyO.
[{upkoHueBble TPyObl 03HAYAIOT TPYOBI, OMMCAHUE KOTOPHIX MPUBEACHO B pasnene 1.6
[IpunoxeHnus+s IT.

1x) IIpou3BOACTBO WJIM MOBBIIIEHHE KauecTBa TSAXKEJIOW BOJbI WIM JAeHTEpus.

Tsxenast BoAa WK JeUTEpUil 03HAYaIOT IEUTEepUl, TSKENY0 Boay (OKCU AelTepus) U

a000€ Apyroe COeMHEHHUE AEUTepusi, B KOTOPOM OTHOLICHHE YHCJIa aTOMOB JEHTEpHs K
qyuciny aTOMOB BOJOpoOAA NpeBbIIIAET 1:5000.

x) HsroroBmenume rpaduTa  AIXEPHOW  UYHUCTOTHI.

['padut simepHOI YMCTOTHI O3HAYaeT rpaduT, ypOBEHb YUCTOTHI KOTOPOTO BHIIIE, YEM 5
3

MUWJIJIMOHHBIX YacTel OOpHOro SKBUBAJEHTA, a IJIOTHOCTh mpeBbimaer 1,50 r/cm
xi) HW3roTtoBieHne KOHTEHHEPOB i OOJYYEHHOTO TOILIUBA.



KoHnreitHep s 00Jy4EeHHOTO TOIUIMBA O3HAavyaeT €MKOCTh JJISl MEPEeBO3KU H/UITU
XpaHEHUsI OOJYyYEHHOTO0 TOIUIMBA, OOECMEUMBAIONIYI0 XHUMHYECKYIO, TEIJIOBYIO U

paavalMOHHYIO 3aIUTY, @ TAK)KE OTBOJ TEIlIa pacnaaa BO BpeMs MEPEMEIIEHNUs, IEPEBO3KU
u X paHeEeHH
x11) HW3roTtoBieHue pEaKTOPHBIX YHOPABIAONIUX CTEPKHEH.
PeakTopHblE yNpaBisIOIINE CTEPKHM O3HAYaIOT CTEP>KHH, OMMCAaHUE KOTOPBIX

IIPUBEIEHO B pasnene 1.4 I[Ipunoxenus IT.
xii1) M3rotoBnenune 0e30MacHbBIX ¢ TOUYKH 3PEHUSI KPUTUYHOCTH OAKOB U pe3epPBYapoB.
besomnacHble ¢ TOUYKH 3peHHsI KPUTUIHOCTH OaKu M pe3epByaphl 03HAYAIOT T€ MPEAMETHI,

ONMHMCAaHWE KOTOpbIX mpuBegeHo B paszaenax 3.2 u 3.4 Ilpunoxenus II.
xiv) M3roroBieHue MamuH A pyOKkH OOJyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB.
Marusbl 17151 pyOKH 00JIYYeHHBIX TOTUIMBHBIX JIEMEHTOB O3HA4al0T 000pya0BaHUE,

OmHCaHWEe KOToporo mpuBeneHo B  pasaene 3.1  Ilpunmoxenus  II.
XV) CoopyxeHue TOpSIYUX KamMep.

["opsiune kamepbl 03HAYAIOT KaMepy WJIM COSAMHEHHBIE MEXIy cO00M Kamephl OO0IUM
3

) CHaO>KECHHEIC 33HlPITOI>i, paBHOﬁ NI HpGBLIHI&I-OIHGﬁ O9KBHBAJICHT
3

00BbeMOM He MeHee 6 M

0,5 M 6eToHa mIOTHOCTRIO 3,2 r/cM ~ uiu Oosee, yKOMIUIEKTOBaHHbIE 000pYAOBaHUEM JIJIS
MPOBEJICHUS OlEepaliii C UCTIOJIb30BAHUEM JAUCTAHIIMOHHOTO YIIPaBICHUS.
IMPMJIOXEHUE 1T
ITEPEYEHD COT'JTACOBAHHOI'O OBOPYIIOBAHUA 41
HESAOEPHOI'O MATEPHUAIJIA JJIS OTYHETHOCTH Ob
BSKCIIOPTE ¥ UMITIOPTE B COOTBETCTBHHM CO CTATBEM 2.a.ix)
1. PeakTOopsl H peakTopHOe oO6opyaoBaHHE
1.1. KoMiuiekTHBIE AACPHBIE PEaKTOPHI
SAnepHbie pEaKTOpPHI, CHOCOOHBIE PA0OTaTh B PEXKUME KOHTPOIHPYEMOU
CaMOMNOJJICPKUBAIOIICICA LENHOM pEaKUUHU [EJICHUs, HCKIo4Yas pPEaKTOpbl HYJIEBOM
MOIITHOCTH, KOTOPBIE OMPEACISAIOTCS KaK PEaKTOPhl ¢ MPOEKTHBIM MAKCUMAaJIbHBIM YPOBHEM
MIPOU3BO/ICTBA IUTYTOHUS, HE npeBbimaromuM 100 rpaMmMoB B roj.
[TOACHUTEJBHOE AMEUAHUE

"AnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jibl, HAXOJAIINECS BHYTPU KOpIlyca
peaKTopa WIM HEMOCPEJACTBEHHO MPUMBIKAIOIIME K HEMYy, 00O0pYyJOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTHM B aKTHMBHOW 30HE, U KOMIIOHEHTBI, KOTOPbIE OOBIYHO
COJIepKaT TEIIOHOCUTENb IIEPBOT0 KOHTYpa aKTUBHOW 30HBI PEAKTOPA, UJIM BCTYNAIOT C HUM
B HEIMOCPE/ICTBEHHBIN KOHTAKT WM YNPaBIAOT uM. He mpeamonaraercss MCKIOUEHUE
PEaKTOPOB, KOTOPhIE HAJICKAIUM 00pa30oM MOTJIM Obl MOABEPTHYTHCS MOIUDUKAIAU IS
MPOU3BOJCTBA 3HAYUTEILHO OOJibIIero koiaudectna, yeM 100 rpaMMoB IJIyTOHHUS B TOJ.



PeaKTOpr, IMPpCAHAa3HAYCHHBIC JIA ,[[J'IPITGJ'II:HOﬁ OKCITyaTalud Ha 3HAYUTCIIBHBIX YPOBHAX
MOIIIHOCTH, HEC3aBUCHUMO OT CTCIICHH HX BO3MOXKHOCTEH IIPpOU3BOACTBA IINIYTOHHUSA, HC
paccMaTpUBAIOTCS KakK "peakTopbl HYJIEBOM MOIIIHOCTH'".
1.2. PeakTopHBIE KOpITyCa BEICOKOT'O JaBJICHUA
MeTtaminueckue KOpITyCa B c6ope WM UX OCHOBHBIC 4aCTHU 3aBOACKOI'O U3IrOTOBJICHNA,
KOTOPBIC CIICHUAIIBHO IIPCAHA3HAYCHBI I ITOATOTOBJICHBI JJI Pa3MCIICHHA B HUX aKTUBHOU
30HBl SIIEPHBIX PEAKTOPOB, KaK OHMU OMNpejeseHbl B MyHKTe 1.l1. BbllIie, U CIOCOOHBIE
BBIICPXKUBATh  pabodee  JaBiI€HUE  TEIJIOHOCHTEINS IIEPBOTO KOHTYpaA.
ITOACHUTEJBHOE SAMEYUYAHUE
BepxHsis minta Kopmyca BbICOKOTO JIaBJICHUSI pEaKTOpa OXBAThIBAETCS MyHKTOM 1.2 Kak
OCHOBHas, 3aBOACKOIO HM3roTOBJICHHA, 4YaCTbhb KOpPIIyCa BBICOKOIO J1aBJICHHA.
BuyTpennue dactu peaktopa (Hampumep, MOINCPKUBAIONIUE KOJOHHBI U TLIUTHI
aKTUBHOM 30HBI W JAPYTrHe BHYTPEHHHE 4YaCTH KOpIlyca, HaIpaBiswouiue TpyObl s
PErYIUPYIOIIMX CTEP>KHEH, TEIIOBBIE SKPaHbl, IEPErOPOAKH, TPYOHbIE PEHIETKH aKTUBHOM
30HBI, IUIACTUHBI AUddy30pa U T.11.) OOBIYHO MOCTABJIAIOTCS MOCTABIIMKOM peakTopa. B
HCKOTOPLIX ClIydadaX OIPCACIICHHBIC BHYTPCHHHC OIIOPHBIC KOMIIOHCHTBI BKIIHOYAKOTCA B
HU3TOTOBJICHHUC KOPIIyCa BBICOKOI'O JdaBJICHHUA. Ot MpCAMCTBI ABJIAIOTCA OOCTATOYHO
BAKHBIMM C TOYKH 3pEHHUSI O€30MaCHOCTH M HAJIEKHOCTHU JIKCIUTyaTallid pPeakTopoB (U
CJIICAOBATCIbHO, C TOYKH 3pPCHHA FapaHTHﬁHBIX 065{33T6JII>CTB U OTBCTCTBCHHOCTHU
[nocraBIinKa peaKTopa), YTOOBI UX IIOCTaBKa BHE PaMOK OCHOBHOI'O COIJIAIICHHA O ITOCTABKEC
caMOTO peakTopa He craja Obl OOBIYHON MpakTHKON. [l03TOMY, XOTSI OTHIETbHAS MOCTaBKa
9THUX YHUKAJIbHBIX, CIICOHUAJIBHO ITPCAHASHAYCHHBIX U ITIOATOTOBJICHHBIX, BA’KHBIX, KPYIIHBIX 1
A0POroCToAMX IMPEAMETOB HC 00s13aTEIIBHO 6YI[CT pacCMaTpuBaATLCA KaK BbIIIaJaromiass U3
chepbl HHTEPECOB, TAKOU CIIOCOO TTOCTABKH CUMTACTCS MAJIOBEPOSTHBIM.
1.3. MamwmHsI 4715 3arpy3KH B BHITPY3KH PEaKTOPHOT'O TOILIMNBA
ManunynsTopHoe 000py/I0BaHUE, CIICIIHAIBHO MPETHA3HAYCHHOE WX MOTOTOBIEHHOE
AJI1 3arpy3Ku WK HU3BJICHCHHA TOINIMBA U3 AJCPHBIX PCAKTOPOB, KaAK OHHU OIPCACICHLI B
ITYHKTC 1.1. BbBIIIC, KOTOPOC MOKCT HCIIOJIb30BAaTLCA, KOraa pPCakTOpP HAXOAUTCA IO
Hany3K0ﬁ, NN O6J'Ia,IIaCT TCXHUYCCKUMH BO3MOKHOCTAMU IOJIA TOYHOI'O ITO3UITUMOHHUPOBAHUSA
HIJIN OPUCHTUPOBAHMS, ITO3BOJIIIOIIMMUA ITPOBOJNUTE HAa OCTAHOBJICHHOM PEAKTOPC CIIOKHBLIC
pa6OTBI IO IICPETPY3KE TOILIMBA, IIPU KOTOPHBIX 0OBIYHO HEBO3MOYKHBEI HCIIOCPCACTBCHHOC
HaOJII0ICHUE WM TIPSIMOM JTOCTYTI K TOIUIUBY.
1.4. PeaxTopHEIE YIPaBIAIONIME CTEPIKHA
CTep)KHI/I, CIICMAJIbHO IMPCAHASHAYCHHLIC WJIM IMOATrOTOBJICHHLIC JIA YIIPABJICHUSA
CKOPOCTBIO PEAKIIMU B SIICPHBIX pEAKTOpax, KAK OHU ONpEIeNieHbl B IyHKTEe 1.1. BbIIIE.
IMMOSACHUTEJbBHOE 3AMEUAHUE
Crona xe BKJIIOYAKOTCSA, TOMUMO YacTH, MOTJIOIIAOIIEd HEUTPOHBI, €€ ONOPHBIE U
IMOABCCHBIC KOHCTPYKIHNH, CCJIN IIOCTABKA IIPOU3BOJINUTCA PA3ACIILHO.
1.5. PeakTopHEIE€ TPYOBI BEICOKOTO JABJICHUA



TpyObl, KOTOpBIE CHIENUANbHO NMpeAHA3HAYECHBI WU [TOATOTOBIIEHBI JJIsl pa3MEILLEHUs B
HUX TOIUIMBHBIX AJIEMEHTOB M TEIJIOHOCHUTEINSI NMEPBOrO KOHTYpa B PEAKTOpax, Kak OHU
ompesieseHsl B myHKTe 1.1. BoIme, mpu paboueM naBieHuu, mpeBbimaroniem 5,1 Mlla (740
(GyHT/KB. TI0WM).
1.6. ITupxorweBEIe TPYOHI
TpyObl unu cOOpKu TPpyO M3 METATIMYECKOr0 IUPKOHUS WM €ro CIUIaBOB, MO BECy
npesbimaronme 500 kr B TeueHue Jiro0oro 12-MecsiyHOTO mepuojia, KOTOphIe CIeUaIbHO
MpeJHA3HAYE€Hbl WM MOATOTOBJIEHBI JJIsl UCIOJIb30BaHUS B PEAKTOPAX, KAK OHU ONPEIEIICHbI
B MyHKTE 1.1. BBIIIE, U B KOTOPBIX OTHOILLIEHUE MO BECy TaQHUS K HUUPKOHUIO MEHbIIE YyeM 1:
500.
1.7. Hacochl mepBOro KOHTypa TeIUIOHOCHTEIIA
Hacocsl, cnenuanbHO NpeHa3HAaYEHHbIE WM MOArOTOBJICHHBIE JUIS MOJJAEpKaHUs
UPKYJISIUA TEIUIOHOCUTEISI IEPBOTO KOHTYPA SIACPHBIX PEaKTOPOB, KAK OHU ONpPEICTICHBI B
NYyHKTE 1.1. B bl III € .
ITOACHUTEJBHOE SAMEUAHUE
CnenuanbHO NpeAHAa3HAYEHHbIE WJIM MOATOTOBJIEHHBIE HACOCHI MOTYT BKIJIKOYATh
CJIOKHBIE, YIUIOTHEHHBIE WM MHOTOKPATHO YIJIOTHEHHBIE CUCTEMBI JJIS IPEIOTBPALICHUS
YTEUYKU TEIJIOHOCUTENSE MEPBOTO KOHTYpPA, TEPMETHUYHbIE HACOCHI U HACOCHI C CHUCTEMaMu
MHEPLUAIbHOU MAacChl. JTO ONPEIEIEHUE KAacaeTCsl HACOCOB, aTTECTOBAHHBIX MO Kiaccy NC-
| UM SKBUBAJICHTHBIM CTaHAAPTAM.
2. HesinepHEIe MaTepyalsl Ui pEakTOpOB
2.1. eitrepuii u TsOKENasA BOJA
Heittepuil, Tsoxenas Boga (OKUCh AedTepus) U JIr000€ APYyroe COeIUHEHUE AeUTepus, B
KOTOPOM OTHOULIEHUE JeUTepus K aroMaM Bojopoja npesbimaet 1:5000, npegHa3HauyeHHbIE
JUTSL MCTIOJIB30BAHUS B SIIEPHBIX PEAKTOpax, Kak OHU OIpeeseHbl B myHkTe 1.1. Bblle, B
KoJM4ecTBaxX, mnpeBbimatromux 200 Kr atroMoB JaelTepuss i JTO00W OJHOU
CTpaHbI-TIOJIyYaTessi B TeYeHHE JII000ro 12-MecsauyHoro nepuoa.
2.2. SInepHO-4UCTHIH rpaduT

Fpa(i)I/IT, I/IMGIOIHI/Iﬁ CTENEHb YHCTOTHI BBIIIEC S-MUIJIHOHHBIX 60pHOFO OKBHBAJICHTA, C
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IJIOTHOCTBIO OOJIBIIIE YeM 1,50 r/cMm ) HpCHHaBHa‘IGHHHﬁ Il UCITOJIB30BAHUA B AACPHBIX

peaKkTopax, Kak OHH OTPE/ICIICHBI B yHKTE 1.1 BbIlIe, B KOJIMUECTBAX, NMpeBbImatommx 3x10 4

Kr (30 MeTpuyecKkux TOHH) ISl JIH00O0M OJHOM CTpaHbI-MONyYaTeNsl B TeUeHue Jirodoro 12-
MECAYHOT0 IEPHOJA.
I[TPUMEYAHUNE

JInst nenei 3KCOPTHOI'O KOHTPOJISL IPABUTENBCTBO ONPEAEIIAET, OYyT JU SKCIOPTHBIE

HapTUU COOTBETCTBYIOIIETO BBIIIEYKAa3aHHBIM XapaKTepUCTUKaM IpauTa UCIOIb30BaTHCS B
AJIEPHBIX PEAKTOPAX.



3. VYcraHoBku s mepepabOTKH OOJIYyYEHHBIX TOTUIMBHBIX JJIEMEHTOB
u o0opylnOBaHHWE, CHEUUANTBHO NPEJIHA3HAUYEHHOE WM MOJTOTOBICHHOE
JUTS1 3TOTO
BBOJIHOE 3AMEUYAHUE

[Tpu nepepaboTke 00JIy4EHHOrO SACPHOrO TOIUIMBA IUIYTOHUWA U ypaH OTACIISIOTCA OT
BBICOKOAKTUBHBIX MPOAYKTOB JEIEHUS U APYTMX TPAHCYPAHOBBIX 3JIEMEHTOB. [l Takoro
paszieneHns MOTYT HCIIOJb30BaThCs Pa3jiMYHbIE TEXHOJIOTMYECKHUE Mpolecchl. OIHAKO €O
BpeMeHeM mporecc "llypekc" cranm Hambosiee pacpOCTPAHEHHBIM U MPUEMIIEMBIM. IJTOT
MPOLIECC BKIIIOYAET PACTBOPEHHE OOIYUEHHOIO SIIEPHOrO TOIJIMBA B a30THOM KHUCIOTE C
MOCJEAYIOUIMM BBIJICJICHUEM YypaHa, IJIYyTOHUS M MPOJYKTOB JEJEHUS HKCTpaKuuei
pacTBopuTesieM C momollblo Tpubytuiadochara B OpraHMYecKOM pasbaBuUTEIE.

TexHosornyeckre Mpouecchl Ha pa3auyHbIX ycTaHOBKax Tumna "[lypekc" aHamoruuasl u
BKJIFOYAIOT: M3MeJIbUeHHEe OOJYyYEHHBIX TOIUIMBHBIX AJIEMEHTOB, PAaCTBOPEHHE TOILJIMBA,
AKCTPAKIUIO PACTBOPUTEIEM U XPAHEHUE TEXHOJIOTMYECKOM KUIAKOCTU. MOXKET MMEThCA
TaKke 00OpyJOBaHME JJIs TEIJIOBOM JEHUTpAIlMM HUTpaTa ypaHa, KOHBEPCUU HUTpaTa
IUIyTOHUSI B OKUCh WJIM METaJll, a Takke sl 00paOOTKU >KUAKUX OTXOJO0B, COAEPKAIIUX
MPOJYKTHI JACJIEHUS, IO MOTYyYeHUs (POPMBI, MPUTOTHOMN I MPOIOJDKUTEIHHOTO XPAHCHUS
unu 3axopoHeHud. OJHAKO KOHKPETHbIE THUIBI U KOH(UTypauuss 000pyJoBaHUS,
BBITIOJTHSIOMIECTO 3TH (GYHKIIMN, MOTYT Pa3jindaThCs Ha pa3IMUHbIX ycTaHOBKax Tuma "llypekc
" 10 HECKOJIbKUM MPUYMHAM, BKIIIOYAsi TUIIBl U KOJTUYECTBO OOIYUYEHHOTO SJIEPHOIO TOILINBA,
MOJJIEXKAIIET0 NepepadoTKe, M MPEANOJaraéMblii MPOLIECC OCAKICHHUS H3BIEKAEMBbIX
MaTepuaigoB, a TakXKe TMPUHIUNB oOecrnedeHus O0€30MacHOCTH W TEXHHUYECKOTO
o0cy)KMBaHUS, npucymme KOHCTPYKLUH JaHHOU 00CTaHOBKH.

"VcranoBka sl nepepaboTKu OOJIy4EHHBIX TOIUIMBHBIX 3JIEMEHTOB'" BKIIOYAET
000pyZOBaHHE M KOMIIOHEHTBI, KOTOpPbIE OOBIYHO HAXOIATCS B MPSAMOM KOHTAKTE C
00JTy4Y€HHBIM TOTUIMBOM M OCHOBHBIMU TE€XHOJOTUYECKUMH MTOTOKAMH SIIEPHOTO MaTepuaia u
NpPOJIYKTOB NeJeHus, U HEMOCPEICTBEHHO yIOpPaBISIOT UMU.

OTH Npouecchl, BKIIOYask MOJHbIE CUCTEMBI JIJI1 KOHBEPCUU TUTYTOHHS U IPOU3BOJCTBA
METAJUTMYECKOT O TUTYTOHUS, MOTYT ObITh UACHTU(PUIIMPOBAHBI [0 MEPAM, IPUHUMAEMBIM J1JIs
MPEAOTBPALIEHUS] ONTACHOCTEH B CBSA3U C KPUTUYHOCTBIO (HAllpUMEpP, MEPAMHU, CB3AHHBIMHU C
reoMeTpuei), obydeHruemM (Hampumep, MyTeM 3allUThl OT OOJY4YeHHUs) U TOKCUYHOCTHIO (
HampuMmep, MepaMu no YAEPXKAHUIO).

[IpeameTsl 000pyI0BaHUS, HA KOTOPBIE, KAK CUUTAETCS, PACIIPOCTPAHSIETCS 3HAUCHUE
¢dbpa3el "u oOopyaoBaHHE, CIEIUAIbHO MpeAHA3HAYEHHOE WM MOATOTOBJIECHHOE" s
nepepadoTKH 00TyUYESHHBIX TOIUTMBHBIX AJIEMEHTOB, BKITIOYAIOT:

3.1. Mammns! ana pyOku 0OTy9eHHBIX TOIUIMBHEIX 3JIEMEHTOB

BBOJIHOE 3AMEUAHUE

D10 000py0BaHUE HUCIOJB3YyETCS MJISI BCKPBITHS OOOJOYKHM TOIUIMBA C IEJIBIO
MOCJEAYIOIETO pPAacTBOPEHUsT OOJyYEHHOro sjaepHoro Marepuana. Kak mpasuiio,



UCIOJIb3YIOTCS CIIELMAJIbHO IMpEeJAHAa3HAYCHHbIE, CKOHCTPYUPOBAHHBIE U PyOKH MeTasuia
YCTPOMCTBA, XOTSI MOXKET UCIOJIB30BATHCS U 00Jiee COBEPILIEHHOE 000pYA0BAHKE, HAITPUMED
T a 3 € p Bl
JlucTaHIIMOHHO ympaBisieMoe 00OpyJO0BaHME, CHEUUATBHO MPEIHA3HAUYEHHOE WIIH
MOJATOTOBJICHHOE JJI MCIOJIb30BaHMs Ha YCTAaHOBKE MO NepepaboTKe, Kak OHa ompejesieHa
BbIILIE, JUISl pE3KH, PyOKM WM Hape3ku cOOpOK, MyYKOB WJIM CTEP)KHEW O0O0JydeHHOTro
AJIEPHOTO TOIUIUBA.
3.2. TuccombBeprl
BBOJIHOE 3AMEYAHUE
B nucconbBepsl 00BIYHO MOCTyHAeT U3MEIbYEHHOE OTpaboTaBllee TOMINBO. B 3THx
0e30MacHbIX C TOYKH 3pEHUS KPUTUYHOCTH pe3epByapax OOJyUYEHHBIN SAEpHBIA MaTepual
pacTBOpSETCS B a30THOM KHUCJIOTE, W OCTAlOLIUECs OOpe3KHM OOO0JOUYEK BBIBOASTCA M3
TEXHOJOTUUYECKOTO NOTOKa.
be3onacHble ¢ TOUKH 3pe€HUs KPUTUYHOCTH PE3EpPBYaphl (HAIPUMEP, MAJIOro JUaMeTpa,
KOJIBIIEBBIE WJIM MPSMOYTOJbHBIE pE3EepBYaphl), CIELUAIBHO NpPEIHAa3HAUCHHBIE WIIU
MOATOTOBJICHHBIE JIJISl HCIIOJb30BAHMS Ha YCTAHOBKE IO MepepadO0TKe, KAK OHU OINpPEEIICHbI
BBIILIE, JJI1 PACTBOPEHMSI OOJIyUEHHOTO SIIEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI BBLACPKUBATh
ropsiuyto, BBICOKOKOPPO3HOHHYIO MHUJKOCTh WM MOTYT JAMCTAHIIMOHHO 3arpyaTbCi H
TEXHUYECKU OOCITYKUBATHCSI.
3.3. OkcTpakTopnl Hu o0opyxoBaHHEe [JiIiA OJKCTPaKIHHU
PAaCTBOPHTCIICM
BBOIHOE 3AMEYAHUE
B skcTpakTOphl ¢ pacTBOPUTENEM MOCTYHAET KaK PAacTBOP OOJYYEHHOTO TOIUIMBA M3
JUCCOJIBBEPOB, TaK M OPraHMYECKUN pacTBOp, C IMOMOLIBIO KOTOPOr0 Pa3JeisiOTCs YpaH,
IUTYTOHUW U NPOAYKTHI AeneHus. O0opyaoBaHUE AJI SKCTPAKIUU PACTBOPUTENIEM OOBIYHO
KOHCTPYHUPYETCS] TAKUM 00pa3oM, 4TOObI OHO YAOBJIETBOPSIIO KECTKUM 3KCIUTyaTaIllHOHHBIM
TpeOOBAHMM, TAKUM, KaK JUIMTEIbHBINA CPOK CIIYKObI 0€3 TEXHUYECKOro 00CTYKUBaHUS UIH
JIerKasi 3aMEHSAEeMOCTb, MPOCTOTA B AKCIUIyaTallMd U YNPABJIEHUHU, A TAKKE T'MOKOCTH B
OTHOLIEHUU U3MEHEHUS napamMeTpoB npoiecca.
CreunaibHO NpeIHa3HAYEHHbIE WM MOATOTOBIEHHBIE SKCTPAKTOPHI C PACTBOPUTETIEM,
TaKkue, Kak HacaJ04HbIe WIH ITyJIbCAllMOHHBIE KOJIOHHBI, CMECUTEIbHO-OTCTONHBIE arnaparhbl
WM LIEHTPOOEKHbIE KOHTAKTHBIE annaparhl U UCIIOIb30BaHUS HA YCTAaHOBKE 10 00paboTKe
O0ONNyY4EeHHOTO TONMIHUBA.

DKCTPAKTOPHI C PACTBOPUTENEM JOJIKHBI OBITh YCTOMYMBBI K KOPPO3MOHHOMY
BO3/ICHCTBUIO a30THOM KUCJIOTHI. DKCTPAKTOPHI C PACTBOPUTENIEM OOBIYHO M3TOTABIUBAIOTCS
C COOJIOJIEHUEM YpE3BbIYAiHO BBICOKMX TPEeOOBaHMN (BKJIIOUAs IMPUMEHEHUE CHELMAIBHBIX
METOJ0B CBapKH, MHCIEKILIHMI, 00eCIeYeHne U KOHTPOJIb KauecTBa) U3 MAJIOYTJIEPOIUCTHIX
HEepXKaBEIOUINX CTaJIel, TUTaHa, [IMPKOHUS WIN APYTHUX BICOKOKAY€CTBEHHBIX MaTEpUAIOB.

3.4. Xumugeckue pe3epByaphl 1A BIICPKUBAHAA WA XpPaHCHUA



BBOJIHOE 3AMEYAHUE
Ha sramne skcTpakuuu pacTBOpUTEIEeM 00pa3yrTCs TPU OCHOBHBIX TEXHOJOTHYECKHUX
MOTOKAa >KUAKOCTU. Pe3epByapbl [yisi BBIAEPAKUBAHUS WIM XPAHEHUS] HCHOIB3YIOTCS B
nanbHelme  oOpaboTke Bcex TpeX  IMOTOKOB  CJIEAYIOHNUM  00pa3oM:

a) pacTBOp YMCTOrO a30THOKHCIIONO ypaHa KOHUEHTPUPYETCS BbIMApUBAHUEM U
IPOUCXOAUT MPOLIECC NEHUTPALUM, TAE OH MPEBPAILAECTCA B OKCHUJI ypaHa. DTOT OKCHUJL
IIOBTOPHO UCHOJb3yeTCH B AEPHOM TOMJIUBHOM HUKIE;

b) pacTBOp BBHICOKOAKTHBHBIX MPOIYKTOB JEICHHUS OOBIYHO KOHIICHTPUPYETCS
BBIMMAPUBAHUEM W XPAHUTCS B BUJE KOHIICHTPUPOBAHHON >KUAKOCTH. DTOT KOHIIEHTpAT
MO>KET BITOCJIC/ICTBHH MIPOUTH BBITApUBAHKUE WA OBITH IpeoOpa3oBaH B (hOpMy, MPUTOTHYIO
1151 XpaHEHHUS uiau 3aXOpPOHEHUS;

C) pacTBOp YHUCTOTO HUTPATA TIIYTOHUSI KOHUEHTPUPYETCA U XPAHUTCS IO MOCTYIJICHUS
Ha JaJdbHENIIME 3Talbl TEXHOJOTHMYECKOTO Ipouecca. B uyacTHOcTH, pe3epByapsl s
BBIJICP>)KMBAHUS WM XPAHEHHS] PACTBOPOB IUIYTOHUS KOHCTPYUPYIOTCS TakKUM 00pa3oM,
yTOOBI M30€XaTh CBSI3aHHBIX C KPUTHYHOCTBHIO MPOOJIEM, BO3ZHUKAIOUIUX B peE3yJbTaTe
U3MEHEHU U B KOHILIEHTpAaluu 1781071 bopme JaAHHOTO IOTOKA.

CrnenuanbHO MpeIHa3HaYCHHbIE WM MTOArOTOBICHHBIE PE3EPBYAPHI JIJIsl BbIACPKUBAHUS
WM XpaHEHUs JJI1 UCMOJb30BaHUsl Ha YCTAHOBKE MO mepepadoTke 00Jy4eHHOrO TOIUIMBA.
PesepByaps! 17151 BEIICP)KUBAHMS ITH XPAHSHUS JOHKHBI OBITh YCTONYHMBBI K KOPPOZUOHHOMY
BO3JICUCTBUIO a30THOM KUCIOTHI. Pe3epByapsl AJid BBIACPKUBAHUS WU XpaHEHUS OOBIYHO
W3rOTaBIMBAIOTCA M3 TaKUX MaTEpPHAOB, KaK MaJjOyIJIEPOJUCTHIE HEP>KABEIOIIHUE CTaJIH,
TUTaH WIN IUPKOHUN WIM JPYyrue BBICOKOKAYECTBEHHbIE MaTepuaibl. Pe3depByapsl st
BBIJICPKUBAHUS WM XPAaHEHUSI MOTYT OBbITh CKOHCTPYMPOBAaHBI TaKUM 00pa3oM, 4TOOBI UX
SKCIUTyaTalusi U TEXHUYECKOe OOCTYKMBAaHWE MPOU3BOJIUIUCH JUCTAHIIMOHHO, U MOTYT
UMETh CIEAYIOUIMe OCOOEHHOCTU C TOYKH 3PEHHUS KOHTPOJIA 3a SIEPHOM KPUTUYHOCTHIO:

1) GopHBII SKBUBAJIEHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIIUI paBeH MO MEHBIIEH Mepe
2 % I u 0 o

2) UMIMHIPUYECKUE PE3epBYapbl UMEIOT MaKCUMaNIbHBIN quametp 175 mm (7 mroitmoB),
b u 0 0

3) npsAMOYTOJIbHBIA MM KOJBLEBOW pe3epByap UMEET MAKCUMAIIbHYIO IIHPUHY 75 MM (3
JI0iMa).

3.5. Cucrema KOHBEpPCHH HUTPATa IUTyTOHHUA B OKCHJ

BBOJIHOE 3AMEYAHUE

Ha GosibIIMHCTBE YCTaHOBOK MO MepepadOTKe 3TOT KOHEUHBIA MPOIECC BKIIOYAET
KOHBEPCHUIO pacTBOpAa HUTpATa IJIyTOHUS B JABYOKHCH IUIYTOHHMSA. B 4HMCIO OCHOBHBIX
omepauMil d3TOro IMpolecca BXOIAT: XPaHEHHME M KOPPEKTHPOBKA HCXOJAHOTO
TEXHOJIOTHYECKOTO MaTepHalia, OCaKJICHHWE U pa3JelieHHe TBEepAOM U KHUIKOU (a3sl,
npoKajvuBaHUE, OOpallleHHue C MTPOAYKTOM, BEHTWUJIAIUSA, OOpalleHHe C OTXOJaMHU U
yOpaBJIEHHUE NpPOLECCOM.



3aMKHYTBIE CUCTEMBI, CTEIUAIBHO MpeJaHa3HAYCHHBIC WJIM MOJATOTOBJICHHBIC IS
KOHBEPCHHM HHUTpATa ILUTyTOHHWS B OKCHJ TUTYTOHHUS, B YaCTHOCTH, OOOPYIOBAaHHBIC TaKUM
o0Opa3oM, 4ToObI N30ekKaTh JTOCTIKCHHS] KPUTUIHOCTH M PAIMAIIMOHHBIX 2P (HEKTOB, a TaKkKe
CBECTH K MUHUMYMY OITACHOCTH, CBSI3aHHBIC C TOKCUIHOCTBIO.
3.6. CucremMa KOHBEpCHH OKCH/A ILTyTOHHUS B METaJLI
BBOJIHOE 3AMEYAHUNE
DTOT mporiecc, KOTOPBI MOXKET OBITh CBSI3aH C YCTAHOBKOW 1O MepepadOTKe, BKIIOYACT
dbTOopupOBaHUE JIBYOKHCH TUTyTOHHS, OOBIYHO C TMPUMEHEHHEM BBICOKOAKTHBHOTO
dTopHCTOr0 BOAOPOAA, C LEIbI0 MONYYeHUSS (PTOpU/IA TUTYyTOHHS, KOTOPBIA BITOCICICTBUU
BOCCTaHABIIMBAETCA C MIOMOIIBIO0 METAJUIMYECKOTO KAIBITUSI BHICOKOW YUCTOTHI /IO TIOTyYCHHUS
METaJUTMYECKOT0 ITyTOHUS U (PTOPHIa KaIbIKs B BUJE IIJIaka. B 4MCI0 OCHOBHBIX OTEpAIIHiA
JAHHOTO TpoIlecca BXOMAT: (GTOpUpOBaHHE (HAMpUMEp, C MPUMEHEHUEM O0OpYIOBAHUS,
COJIepiKaIIero OJaropoAHbIe METANIbl FJIM 3alUIICHHOTO TMOKPBHITHEM U3 HUX),
BOCCTAHOBJICHHME MeTaia (HampuMmep, ¢ MPUMEHEHHWEM KEepaMUYeCKUX THTJICH),
BOCCTAHOBJICHHE IIJIaKa, OOpaIleHue ¢ MPOAYKTOM, BEHTHIISAIUS, OOpaIeHHe C OTXOAaMH 1
yIpaBICHUE TIPOIECCOM. 3aMKHYTBIE CHCTEMBI, CICIMAIbHO MpeaHAa3HAYECHHBIC WU
MOJATOTOBJICHHBIE ISl TMPOU3BOJCTBA METANIMYECKOTO IUIYTOHHS, B YacCTHOCTH,
000py/OBaHHbIE TaKUM 00pa3oM, uYTOObl H30€XaTh JAOCTHIKEHUS KPUTUYHOCTU H
paauanoHHbIX 3(P(HEKTOB, a TaKXKe CBECTH K MHUHUMYMY ONACHOCTH, CBS3aHHBIE C
TOKCUYHOCTBIO.
4. YCcTaHOBKY IS U3TOTOBJICHUS TOIUIMBHEIX 3JIEMCHTOB
"YcTaHOBKA JUISI M3TOTOBJICHHS TOIUTMBHBIX JJIEMEHTOB' BKIIOUAET 00OpYAOBaHHE:
a) KOTOpPOe OOBIYHO HAXOIUTCS B HEMOCPEJACTBEHHOM KOHTAKTE C TEXHOJIOTHYECKUM
MMOTOKOM SIJIEPHOTO MaTepHraia Ui HEMOCPEICTBEHHO 00pa0aThIBAECT €T0, WIH K€ YIIPABIISIET
u M |, u 1 ua ,
b) KoTOpOE repMeTH3UPYET SAAEPHBIA MaTepUal BHYTPU OO0IOUYKH.
S. VYcTaHOBKH [Oiud pa3felceHHd H30TONOB YypaHa H
o6opynxoBaHWE, KpOM€ AaHAJIATHYECKHUX HpuOGOpPOB,
COEOHANbHO MNPEIHA3HAYCHHOE HIH MOATOTOBICHHOE 14
3TOro
[TpenmeTsl 000pyIOBaHUS, Ha KOTOPHIE, KAK CIUTACTCSI, PACIIPOCTPAHICTCS 3HAUCHHEC
¢dpassl "obopyaoBaHUE, KPOME AHAIIUTHUYECKUX MPUOOPOB, CIEIUATLHO MpeaHa3HAYCHHOE
WJIM TIOJITOTOBJICHHOE" JJI pa3/ieJIieHUs] M30TOMOB ypaHa, BKIIOYAIoT B ceO0sl:
5.1. TazoBeie meHTpHPYrHm ¥ Y31l MW KOMIIOHEHTHI, CIEIHAIBHO
nmpefHa3Ha4YCHHLHE MIH MNOATOTOBICHHHEE JIi
HCIOJIF30BaHKA B ra30BhIX LIEHTpUyTax
BBO/IHOE 3AMEUYAHUE
["a3oBast meHTpHUdyra 0OBIYHO COCTOUT M3 TOHKOCTECHHOTO(BIX) IIUIUHIPA(OB) AHAMETPOM
ot 75 mMm (3 aroiima) 1o 400 mm (16 110MMOB) ¢ BEPTUKATBHON LIEHTPATILHOU OChIO, KOTOPBIN(



) nmoMenieH(bl) B BAKYYM U BpamiaeTcs(F0TCs) C BBICOKOW OKPY>KHOM CKOPOCThIO mopsiaka 300
M/c i Ooinee. g moctukeHuss OONBIION CKOPOCTHM KOHCTPYKUHMOHHBIE MaTepHuaibl
BpAILlAIOIINXCSl KOMIIOHEHTOB JOJI)KHBI UMETh BBICOKOE 3HAUYE€HHE OTHOILICHHS TPOYHOCTH K
IUIOTHOCTH, @ POTOpHasi cOOpKa U, CIEAOBATENbHO, OTACIbHBIE €€ KOMIIOHEHTBI JOJIKHBI
M3TOTOBJIATHCSA C BBICOKOW CTENEHBIO TOYHOCTH, YTOOBI pa3zbanaHc ObUT MHHMUMATbHBIM. B
OTJIMYHUE OT APYruX HEeHTpUPyr razoBas HeHTpUdyTra s 000TralieH!s: ypaHa UMEeT BHYTPHU
POTOPHOM Kamephl Bpalarourytocsi(uecst) neperopoaky(u) B ¢popme AUCKAa U HEMOJIBUKHYIO
cuctemy noaauu u orBoja raza UF6, cocTosinyro Mo MeHbIIEH Mepe U3 TPeX OTIAEIbHBIX
KaHaJOB, /IBA M3 KOTOPBIX COEJUHEHBI C JOMaTKaMHU, OTXOJSAIIUMH OT OCH pOTOpa K
nepudepuitHoil YacTu POTOpPHON Kamephl. B Bakyyme HaXOAHWTCS TakXe Psii BaXKHBIX
HEBpAUIAIOLIUXCS AIIEMEHTOB, KOTOPBIE, XOTSI U UMEIOT 0COOYI0 KOHCTPYKIIUIO, HE CJIOKHBI B
M3TOTOBJICHUH W HE M3TOTOBIISIOTCS U3 YHUKAIBHBIX MaTepuanoB. LlenTpudyxHas ycraHoBKa
, OIHaKo, TpeOyeT OONBIIOr0 YMcia 3TUX KOMIIOHEHTOB, TaK YTO MX KOJUYECTBO MOKET
CIIY>KUTh BaXXHBIM UHJUKATOPOM KOHEUHOT'O MCIOJIb30BaHMUSI.

5.1.1. Bpamaromquecss KOMIIOHEHTEI

a) [loaHbie poTOpHBIE COOPKHU:

ToHKOCTEHHBIE NUIUHAPHI WU PsIi COSTUHEHHBIX MEXAY COOO0M TOHKOCTEHHBIX
LIUJIUHIPOB, U3TOTOBJIEHHBIX M3 OJHOIO WM OOJee MaTepualioB C BBICOKMM 3HAYEHUEM
OTHOILIEHUS MPOYHOCTH K TIOTHOCTH, YKazaHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHUU «
HacTosieMy pasaeny. CoelMHeHne IMIMHIPOB MEXy COO0N OCYIIECTBISAETCS MPU MOMOIIU
TUOKUX CHIIb()OHOB MM KOJICII, OMMCAaHHBIX B 9acTH 5.1.1. ¢) Hmke. COOpaHHBINA POTOP UMEET
BHYTPEHHIOIO(ME) MeperopoaKy(1) U KOHIIEBBIE y3JIbl, ONMCaHHbIe B acTAx 5.1.1d) u e)
Huxe. OJIHaKo MOJIHAs cOOpKa MOXKET OBbITh MMOCTABJIEHA 3aKA3YMKY B YACTUYHO COOpaHHOM
B U O €

b) PotopHubBre TPpyO®H:

CneuuanbHO MpeaHAa3HAYEHHbIE WM MOJTOTOBICHHBIE TOHKOCTEHHBIE ITUIUHJIPHI C
toimuHou cteHku 12 mm (0,50 aroiima) wim meHee, tuaMeTpoM oT 75 mum (3 arorima) o 400
MM (16 10iiMOB), U3TOTOBJICHHBIE U3 OJHOIO WM 00Jiee MAaTepHaioB, UMEIOIIUX BBICOKOE
3HAUYCHUE OTHOIICHUS MPOYHOCTU K IIOTHOCTH, ykazaHHbix B I[IOSACHUTEJIBHOM
SJAMEYAHUU K HAaCTOSAUMIEMY pasageny.

c) Konpma uau CUNbGOHBH:

KoMnoHeHThl, crienualbHO MpeAHAa3HAYEHHbIE WM MOATOTOBJIEHHBIE NIl CO3JaHUs
MECTHOW OTIOPHI JJII POTOPHOM TPYOBI WJIM COCIUHEHUS psifia pOTOPHBIX TpyO. CuiabhoHBI
MPEJCTABIISIIOT COOOM KOPOTKUE IUIUHIPKI ¢ TOMIKUHON cTteHku 3 MM (0, 125 mroiima) wiu
MeHee, auameTpoM ot 75 MM (3 mroitma) o 400 mMm (16 mr0itMOB), UMEIOIIMX OJUH TO(Pp U
U3TOTOBJIEHHBIE W3 OJHOTO W3 MaTepuanoB, UMEIOIIUX BBICOKOE 3HAYEHHE OTHOIIECHUS
IIPOYHOCTH K IJIIOTHOCTH, yKazaHHbIX B [IOACHUTEJIBHOM 3AMEYAHUNMU k HacTosiemy

pasneny.



d) [Teperoponanku:
Komnonentsl B hopme aucka auamerpom oT 75 mMm g0 400 mm (ot 3 1o 16 aroiimoB),
CIeIMabHO TPEAHA3HAUYCHHBIC WM TMOJTOTOBJICHHBIE ISl YCTAHOBKH BHYTPH POTOPHOMU
TpYOBI IICHTPU(YTH C IETBIO H30JUPOBATh BEITYCKHYIO KAMEPY OT IJIaBHOHM pa3eIuTEIbHON
KaMepbl ¥ B HEKOTOPBIX CIIy4asx [Ulsl yirydmeHus qupkyisinuy rasa UF o BHyTpH riaBHOM

pa3AeuTEIbHON KaMephl POTOPHOU TPyObl U M3TOTOBICHHBIE M3 OJHOIO M3 MaTEpHUaJIOB,
MMEIOIIUX BBICOKOE 3HAYEHHE OTHOUIEHHS NPOYHOCTH K IUJIOTHOCTH, YKa3aHHBIX B
I[TOACHUTEJIBHOM 3AMEYAHUNMU k Hacrosiemy pa3aeny.
e) BepxHue/HuxHue KPBIIIKH:
KomnonenTs! B popme aucka nuametpom ot 75 mm (3 mroitma) 10 400 mm (16 mqroiimoB),
CIEeMAIPHO TpEeIHAa3HAYCHHBIC WM TOATOTOBICHHBIE TaKUM 00pa3oMm, YTOOBI TOYHO

COOTBETCTBOBATH JIMAMETPY KOHIIOB POTOPHOU TPYyObI U Oiiaromapst atomy yaepkuBatb UF 6
BHYTPH €€. DTU KOMIIOHEHThI UCIIOJIb3YIOTCS AJI TOTO, YTOOBI MOJJAEPKUBATh, YACPKUBATh
WM COJIEPXaTh B ce0€ KaK COCTABHYIO YacCTh 3JEMEHTHI BEPXHETO MOAIIMITHUKA (BEPXHS
KpbIIIIKA) WJM CIYXWUTh B KayecTBE HECYyIIed 4YacTH BpaIlAIOMUXCS 3IEMEHTOB
AJEKTPOABUIATENsl M DBJIEMEHTOB HIKHEro NOAIIMIIHUKA (HUXKHSSA KpBIIIKA), H
U3TOTOBJIAIOTCA M3 OJHOIO M3 MaTE€pUANIOB, UMEIOLIUX BBICOKOE 3HAYEHHUE OTHOILICHUS
IIPOYHOCTH K IIOTHOCTH, yKa3aHHbIX B [IOJCHUTEJIbBHOM 3AMEYAHNWMU k HacTosAmemy
paszeny.

[TOACHUTEJIbBHOE 3AMEYAHUE

J11g Bpalaromuxcsi KOMIIOHEHTOB HEHTPUDYT UCTIONB3YIOTCA CIIEIYIOINE MaTepUalIbl:

a) MapTEHCUTHOCTAPEIOLIUE CTajIu, UMEIOIINEe MaKCUMAaIbHBIM Mpeiesl MPOYHOCTH Ha

pactsikenue 2,05 x 10 ° Hm 2 (300 000 d¢ynT/kB. nAr¥M) unau Oolee;
b) amOMUHHUEBBIC CTIABBI, UMEIONINE MaKCUMAIBHBIN MPEACI MPOYHOCTH Ha PACTHKEHUE

0,46 x 10 ° Him 2 (67 000 d¢ynr/xkB. ngroWM) wuam Oomee;
C) BOJIOKHHCTBIC (HUTEIOJOOHBIC) MaTepuajbl, MPUTOJHbBIC JJIs HCIOJIb30BAHHS B

KOMIIO3UTHBIX CTPYKTYpax U UMEIOIINE 3HAYEHUS YACIbHOI0 MOoAyJ sl ynpyroctu 12,3 x 10 6
M win 0ojiee 1 MaKCUMaJIbHOTO yACIBHOTO Mpejeia MpoyHoCcTH Ha pactsokeHue 0,3 x 10 6
niu 00Jiee U MAaKCUMAJIBHOTO YIEJIBHOTO Mpejielia MPOYHOCTH Ha pacTspkeHue 0,3x10 6 M WIN
" v " 2 o
oosiee ("yaenbHBI MOAYJb ymnpyroctu" - 3To Monyiab FOura B H/M “ , neneHHbii Ha
yaenbHbld Bec B H/m 3 ; "MAKCHMAaJbHBIN yNEJIbHBIN MPENEN MPOYHOCTH HA PACTSIKEHHE" -

ATO MAKCUMAJIbHBIN MPEEN MPOYHOCTH Ha pacTsskeHue B H/m 2 , IJICHHBIN HA YJEIbHBIN BEC

B H/M?3 .
5.1.2. Crarugeckne KOMIIOHEHTHI
a) IHlogmunHUuKHU C MarHUTHOM MNOJABECKOM:
CnenuaibHO TpelHA3HAYEHHBIE WJIM TMOATOTOBJICHHBIE MOAIIWITHUKOBBIC Y3JIbI,
COCTOSIIME W3 KOJIBLIEBOTO MarHuTa, IMOJABEIIEHHOT0 B 000iMe, cojepxalieit



nemrdupyromyw cpeay. OboliMa n3roraBiauBaeTcs u3 croiikoro k UF ¢ Marepuana (c™m.

I[TOACHUTEJIBHOE 3AMEYAHMUE k pazneny 5.2.). MarauT coequHSeTCsl ¢ MOJIOCHBIM
HAKOHEYHUKOM MJIM BTOPHIM MarHUTOM, YCTAaHOBJICHHBIM Ha BEPXHEH KPBILIKE, OMUCAHHOMN B
paznene 5.1.1. e). MaruuT MoXeT UMeTh OpMy KOJIbIIA C COOTHOIIIEHUEM MEXKy BHEIITHUM H
BHYTPEHHUM JUaMETpaMU, MEHbIIUM HJIM paBHbIM 1,6:1. MarHut moxxetr umetrh Ghopmy,
obOecnieunBaroIly0 HayanbHyto nponunaemocts 0,15 I'n/m (120 000 equnun CI'C) unu 6omee
, WM OCTaTOYHYI0 HAMarHM4eHHOCTh 98,5 % wiu Goiee, WK NMPOU3BEACHUE UHIYKIIMH HA

MaKCUMAaJbHYIO0 HaNpsHKEHHOCTH mosist 6onee 80k /x/m 3 (107 T'c.D). Kpome oOBIYHBIX
CBOWCTB MaTepualia, HEOOXOIUMbIM MPEABAPUTEIbLHBIM YCIOBUEM SIBISIETCSI OTPaHUUYCHHE
odeHb MasibiMu Jomyckamu (MeHee 0,1 mm unu 0,004 nroiimMa), OTKJIOHEHHUSI MAaTHUTHBIX OCE
OT Fr€OMETPUYECKUX Ocel Ui obecredeHrne 0coo0li TOMOTE€HHOCTH MaTepuraia MarHuTa.
b) [MMogmunuuku/geMmundeps:
CrennanbHO MpeAHa3HAYEHHbIE WIIM MOJTOTOBIEHHbIE OAIIUITHUKY, COJIEpKAIlUe Y3ell
OCH/yTUIOTHUTEIHHOE KOJIBIIO, CMOHTHPOBAaHHBINA Ha Aemmdepe. OCh 0OBIYHO TPEACTABISICT
co0Ool Baj U3 3aKaJeHHOM CTalu C OJJHUM KOHIIOM B (hopme moirycepsl, U CO CpeCTBAMHU
MOJICOEIMHEHUS K HIDKHEH KpBIIIKe, ONMCaHHOM B pa3aene S.1.1. e), Ha npyrom. Ban, onHako
, MOKET OBITh COEAMHEH C TUAPOJMHAMHYECKUM MNoamunHukoM. Kombsiio umeer Gopmy
TaOJNEeTKU C MOJycHEepUueCKUM YriayOJIeHUEM Ha OJIHOM MOBEPXHOCTU. DTH KOMIIOHEHTHI
94acTO MOCTABJISAIOTCSA OTACIBHO OT AeMIidepa.
Cc) MonekynsipHBIE HaCOCH:
CrienmalibHO MpeTHA3HAYCHHBIC MW TMOTOTOBIEHHBIE TUIUHAPHI C BHITOYSHHBIMU WU
BBIJJABJICHHBIMU BHYTPU CHHUPAIbHBIMU KaHaBKaMU U C BBICBEPJICHHBIMU BHYTPH
OTBEpPCTUSIMU. TUIOBBIMU pa3MepaMu SIBISIOTCS CIEIYIOIINE: BHYTPEHHUN TUAMETpP OT 75
MM (3 mrorima) 1o 400 mm (16 mroiimMoB), TommuHa cteHku 10 mum (0,4 mroitma) wim 6oiee, ¢
JUTMHOM, paBHOW auaMmeTpy uiau Oonbiie. KaHaBku OOBIYHO HMMEIOT MPSIMOYTOJIBHOE
nornepeyHoe ceuenue u rayounny 2 mm (0,08 mgroiima) mwm Ooiee.
d) Cratoph OBUTATENEH:
CrenrasibHO MPETHA3HAYCHHBIC MW TMOJTOTOBIECHHBIE CTATOPHI KOJBIIEBOU (hOPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THCTEPE3UCHBIX (MM PEAKTUBHBIX) JIEKTPOIABUTATENEH
MIEPEMEHHOT0 TOKA ISl CHHXPOHHOM pa0oThl B yCIOBHIX BaKyyMa B Juara3oHne yactot 600-
2000 I'm u B guama3zone moimHocTed 50-1000 B A. CtaTtopbl cOCTOST M3 MHOT0O(a3HbIX
0OMOTOK Ha MHOTOCJIOMHOM »KE€JIE3HOM CEPJICUHUKE C HU3KUMU MOTEPSIMU, COCTOSIIEM U3
TOHKHX IUIaCTHH, 00bI9HO TonmuHOoM 2,0 MM (0,08 mroriMa) uim MeHee.
e) Kopnyca/nmpuemMHuku HeHTpUupyru
KoMrmoHeHTsI, cieruanbHO MpeIHa3HAYCHHbBIE WU TTOATOTOBIICHHBIE JUTsl Pa3MEICHUs B
HUX COOPKHU POTOPHOM TPpYyObI razoBoi eHTpudyru. Kopiyc cocTouT 13 )KECTKOTO MIIHHAPA
¢ TonuuHou cteHku 110 30 mm (1,2 nmroiiMa) ¢ mpenu3noHHO 00paOO0TaHHBIMU KOHIIAMH ISt
YCTAHOBKHM TMOJIIUITHUKOB W C OAHUM MJIM HECKOJbKUMH (JaHIlaMU [JIs MOHTaxa.



OOpaboTaHHbIe KOHIIBI MapajuleNbHbl IPYT APYry U NEpHEeHAUKYJSPHBI IPOJOJIBbHON ocu
uunuHApa B npeaenax 0,05 rpaxyca niam menee. Kopryc MoXeT Takxke NpeAcTaBiIsTh cOO0M
KOHCTPYKIHUIO SYEUCTOr0 THUMA ISl pa3MEUICHUS B HEM HECKOJbKUX POTOPHBIX TpYO.
Kopmyca n3rotaBnuBaroTcsi U3 MaTepualioB, Koppo3uectonkux Kk UF 6 » WM 3aIMIIAI0TCA

HOKPBITHEM U3 TAKUX MaTepUAJIOB.
f) JJoBy m«kKxu
CrienmanbHO NMpeAHa3HAUYE€HHbIE WK MOATOTOBIEHHBIE TPYOKH BHYTPEHHUM JUaMETPOM
no 12 mm (0,5 mroiima) mmst nsBnedenus raza UF (U3 pOTOpHO# TPYOBI 0 METORY TPYOKH

[Tuto (T.e. ¢ OTBepcTHEM, HAINpaBICHHBIM Ha KPYroBOH MOTOK Ta3a B POTOPHOI TpyOe, K
pUMepy, MOCPEACTBOM M3rMba KOHIA PaIuaIbHO PACIIONIOKEHHON TPYyOKH), KOTOPBhIE MOKHO
NPUKPENUTh K EHTPAIbHOU CUCTEME U3BJIeUeHHMs ra3a. TpyOKH U3roTOBJIEHBI U3 MaTEPUAJIOB
, kKopposuectorknx Kk UF6, min 3amuimaroTcst HOKPbITHEM U3 TAKUX MAaTEPUAJIOB.
5.2. CoenmanbHO NOPEAHA3HAYCHHHICE HIH MOOATOTOBICHHBIE
BCIIOMOTaTEIbHEIE CHCTEMBI, O00OpyZOBaHHE W KOMIIOHCHTHI I
ACOOJB30BaHHA Ha Tra3oLeHTPpUPYXHOH yCTaHOBKE IIO
oborameHIo
BBOJIHOE 3AMEUYAHUE
BcnomorarenbHbie cUCTEMBbI, 000pYyAOBAaHUE U KOMIIOHEHTHI Ta30leHTPU]yKHOU
YCTAaHOBKH IO O0OTAIEHUIO MPECTABISIOT COOON CUCTEMBI YCTAaHOBKH, HEOOXOIUMBIC TS
nogaun UF6 B neHTpudyru, nias CBS3U OTAEIbHBIX HEHTPU(DYT Mexay coOOU C IeNbio
00pa3oBaHMsl KacKaJloB (MU CTyMNEHEW), 4TOObl TOCTUYhL 0OJiee BBICOKOTO OOOTaIlleHUsT U
u3Bieub "mpoaykT" u "xBocThl" UF6 u3 nentpudyr, a Takke o0opyaoBaHue, HEOOX0IMMOe
IUIS TIPUBEJICHUS B JeiicTBUE HeHTpUudyr win s ynpasienus yctaHoBkoil. O6brano UF6
UCTIapsIeTCs] W3 TBEPJBIX BEIECTB, MOMEIIEHHBIX BHYTPH IOJOTPEBAEMBIX aBTOKJIABOB, W
nojgaercsi B razooOpa3Hoi ¢opMe K UeHTpudyraM yepe3 CUCTEMY KOJIEKTOPHBIX
TpyOomnpoBo 0B Kackaaa. "I[Ipoxykt" u "xBocTe" UF6, mocTymnaromme u3 neHTpudyr B BUe
ra3000pa3HbIX MOTOKOB, TAK)KE MPOXOJAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPyOOMpOBOJIOB

KacKaJia K X0JIOJHBIM JIOBYIIKaM (paboTaroniuM mpu Temieparype okosio 203 0K (-70 0 O),
I71€ OHH KOHACHCUPYIOTCSA U 3aTEM ITOMELIAIOTCS B COOTBETCTBYIOIIME KOHTEWHEPHI HJIS
TPAHCIIOPTUPOBKH WJIU XpaHeHUs. Tak Kak yCTaHOBKA MO OOOTAIEHUI0 COCTOUT U3 MHOTHX
THICSY HEHTPU(YT, COOpaHHBIX B KaCKaJbl, CO3AAI0TCSI MHOTOKUIIOMETPOBBIE KOJIJIEKTOPHBIE
TpyOOIIPOBOIBI KACKAJOB C THICSYaMU CBAPHBIX IIIBOB, MPUYEM CXE€Ma OCHOBHOW YacCTH UX
COCAMHEHHII MHOTOKpaTHO moBTOpsiercs. OOOpyAoBaHHE, KOMIOHEHTHI U CHUCTEMBI
TpyOONPOBOJAOB HU3TOTABIMBAIOTCA C COONIOJIGHMEM BBICOKUX TpeOOBaHUM K
BAaKyyM-IUIOTHOCTH M YUCTOTE 0OpaOOTKH.
5.2.1. Cucremn mnojgadu/CHCTeMH OTBOjAa "mpoaykra"
4 "XBOCTOB"



CnenuanbHO IpeJHA3HAYEHHBIE WM MOATOTOBJIECHHBIE TEXHOJIOTHUYECKUE CHCTEMBI,
B KIJ I0YalkIlHue
NUTAIOIINE aBTOKJIABbI (MM CTAHIMM), Ucnoab3dyemsele Wi nogaun UF6 B kackazasbl
nentpudyr npu nasiaenun Ao 100 klla (15 ¢yHT/KB. q10iiM) U nipu ckopoctu 1 Kr/4 miam
6 o 1 e e ;
JlecyOImMMaTOphl (WX XOJNOJHBIC JOBYIIKH), HCIOIb3yeMble st BhiBeneHus UF o us3

kackanoB npu gasienun ao 3 klla (0,5 dywt/kB.mroiM). [lecyGaumMatopsl CrioCOOHBI

oxmaxaatbes go 203 O K (-70 0 C) u mnarpeBatbcs g0 343 0 K (70 0 C);
cTaHIMHM "mpoaykra’ u "XBOCTOB", ncnonb3zyemsle i nepemenieHns UF6 B KOHTEHHEDBI.

OTa ycTaHOBKa, 000OPYJIOBaHUE U TPYOONPOBOJBI MOTHOCTHIO M3TOTABIMBAIOTCS U3
croiikux k UF6 MarepuanoB WM 3alUIIAIOTCS MOKPBITHEM U3 HHUX (CM.
I[TOSACHUTEJIBHOE 3AMEYAHUE x nanHomy paszaeny) ¢ COOJIOJAEHUEM BBICOKUX
TpeOOBaHMIl K BaKyyM-IUIOTHOCTH U YUCTOTE 00pabOTKH.

5.2.2. MamvHHEIE CHCTEMEI KOJUIEKTOPHEIX TPYOOIPOBOZOB

CrnenunanbHO MpeJHA3HAYEHHBIE WJIM MOJTOTOBIEHHBIE CUCTEMBI TPYOOIPOBOJIOB U
KOJUIeKTOpoB it yaepxkanuss UF6 BHyTpu HeHTpU(]YXKHBIX KackajoB. JTa CEThb
TPpyOOIIPOBOJIOB OOBIYHO MPEACTABISIET CO00M cUCTEMy C "TpPOMHBIM" KOJIJIEKTOPOM, U
Kakaas mneHTpudyra CoeIWHEHa C KaXIbIM M3 KOJUIeKTOpoB. CrienoBaTelbHO, cXema
OCHOBHOM YacTU HX COEIMHEHHS MHOTOKpaTHO moBTOopsiercs. OHa TMOJHOCTHIO
usrorasauBaercs u3 croiikux k UF o marepuanos (cm. IIOSICHUTEJIBHOE 3AMEYAHUE

K HAacTOSIIEMY pa3feily) C COONIOJEHUEM BBICOKMX TpPEeOOBAHMI K BaKyyM-IUJIOTHOCTH H
YUCTOTE 00PaOOTKHU.

5.2.3. Macc-criekTpoMeTpbl/ucToTHIKY HOHOB it UF

CrienanpHO MpeIHAa3HAYCHHBIC WM TIOATOTOBJICHHBIC MATHUTHBIC MU KBaJPYTIOIbHBIC
"

MacC-CIeKTPOMETPHI, CIIOCOOHBIE TTPOU3BOAUTH MPSIMON OTOOP MPOO MOIaBaeMO MaccChl,
npoaykra" win "XBocToB" u3 ra3zoBbix noTokoB UF ¢ H obJiaaronye MoJHBIM HabOpoOM

CIeayUHux XapaKTEPUCTHUK:
l. ynenpHas paspemaromas cnocoOHOCTh Mo Macce cBbime 320;
2. cojaepKaT MCTOYHMKUM HOHOB, U3TOTOBJIEHHBIE W3 HUXpPOMa WM MOHENS WIH
3aIIUIIeHHBIC NOKPBITHEM u3 HUX, UITH HUKEJIUPOBAHHBIE;
3. cojaepkaT MOHU3AIMOHHBIE HCTOYHUKU C OOMOApIUpPOBKOI 3JIEKTPOHAMU;
4. comepKat KOJUIEKTOPHYIO CHCTEMY, PUTOAHYIO IS M30TOIHOTO aHaIn3a.
5.2.4. IIpeobpa3oBareny 9acCTOTHI
[IpeoOpazoBarenu 4acToThl (TaK)KE€ M3BECTHbIE KaK KOHBEPTOPHI WJIM WHBEPTOPHI),
CHEINabHO NpeIHAa3HaYeHHbIC WM TOJATOTOBJICHHBIE JJI MUTAaHUS CTATOPOB JABUTATENCH,
onpeneiaeHHbIX B noamyHkTe 5.1.2. d), uiam 4acTh, KOMIIOHEHTHI M MOJCOOPKH TaKUX



npeoOpa3oBaresieil 4acToThl, 00 al0NMe TTOJTHBIM HA00POM CIEAYIOMINX XapaKTePUCTHUK:
1. mHorodaszubeiii BbeIXOX B auamazone ot 600 go 2000 I'm;
2. BBICOKass cTabWIbHOCTH (co crtabmmm3anumeir vactoTel nyumie 0,1 %);
3. HH3KHE HeJHHEWHble uckaxeHus (menee 2 %);
4. koa¢pdunmeHT noxe3Horo aeicTBus cbime 80 %.
[NHOACHUTEJIBHOE 3AMEYAHUE
[lepeunciennoe Bbilie 000PYIOBaHHWE BCTYMAET B HEMOCPEICTBEHHBIH KOHTAKT C
TexHosornyeckum rasom UF ¢ WIN HEIOCPEICTBEHHO YNpPaBIIACT pabotoii neHTpudyr u

MPOXOXKJEHUEM Tra3za oOT MHeHTpudyru K IeHTpudyre u U3 Kackajga B Kackaj.
Koppo3suecroiikue k UF ¢ MarepHalbl BKIIOYAIOT HEPKABEIOILYIO CTallb, allOMHHUH,

IIOMUHUEBbIE CIUIABBI, HUKEIb WU CIUIaBhbl, coaepxaiine 60 % u 0onee HUKENS.
5.3. CoeumanbHO NpeAHA3HAYCHHBIC HIH MOOATOTOBICHHBIC
cOOpKH M KOMIOHEHTH IS HMCHOJB30BAaHUSA IMPH
razomu(py3noHHOM oGorameHH:
BBOJHOE 3AMEYAHUE

[Ipu razonudPy3moHHOM METOJAEC pa3JelIcHUs H30TOINOB ypaHa OCHOBHOU
TEXHOJIOTHYECKON COOPKOM SIBISCTCS CICIHAIBHBIN MMOPUCTHIN ra3oauddy3noHHBIH Oapbep,
TEIUIOOOMEHHMK ISl OXJIAKJIECHHUS Ta3a (KOTOpBIM HarpeBaeTcss B IPOIEcCe CKaTus),
VIUIOTHUTEIBHBIC KJIAMaHbl U PETYIUPYIONMINE KIIAMMaHbl, a TaKXKe TpyOoompoBoabl. [Tockombky
B ra3oaudQy3sHoHHON TEXHOIOTMU HCHONB3yeTcs mectudropucteiii ypan (UF ), Bce

o0opynoBaHue, TpyOONPOBOJALI M TOBEPXHOCTH H3MEPHUTENBHBIX MPUOOPOB (KOTOpPHIC
BCTYIIAIOT B KOHTAKT C Ta30M) JOOKHBI M3TOTABIMBATHCSA M3 MaTEPUATIOB, COXPAHSIONIUX

CTAaOUIBHOCTH npu KOHTaKTe c UF 6

lazognd dy3noHHas ycTaHOBKAa COCTOUT M3 psAa TaKUX COOPOK, TaK YTO MX KOJTHMYECTBO
MOJKET OBITh BaXKHBIM IMTOKa3aTesIeM KOHEYHOTO MpeIHa3HAuYCHHUS.

5.3.1. I'asoguddy3norHbIe GapbepEI

a) CrnennasibHO MpeHa3HaYEHHbIE WM TTOATOTOBIICHHBIE TOHKUE, IOPUCThIE (PUIIBTPHI C
pazmepom nop 100-1000-A (anrctpem), Toamuuon 5 mMm (0,2 nroiiMa) Uid MEHbIIE, a JJIs
TpyOuaTeix dopm amamerpom 25 MM (1 nAroliM) UM MEHBINE, U3TOTOBJIEHHBIC W3
METaJUIMYECKUX, [IOJIMMEPHBIX HIIM KePAMHYECKUX MaTepraios, kopposuecroikux k UF ., u

b) cnenuanbHO NOArOTOBIECHHbBIE COSAMHEHMS WU MTOPOLIKU JJIsl U3TOTOBJIEHUS TaKUX
¢unbTpoB. Takue coequHEHNS U OPOIIKH BKIIOYAIOT HUKEIh WIH CIIaBbl, coaepxaiue 60
% niu Ooee HUKEIs, OKCHJ amoMuHus itk cToiikue K UF o monHOCTRIO PTOPUpOBAaHHbIC

YTJIEBOJIOPOIHBIE TTOJIUMEPHI ¢ YucTOTON 99,9 % nnu 6osee, pazmepom yacTuil MmeHee 10 MKM
1 BBICOKOM OJTHOPOJTHOCTHIO YaCTHII IO KPYITHOCTH, KOTOPBIEC CHEIUATBLHO MOATOTOBIEHBI JJIsI
U3TOTOBIICHUS Ta301u(h(HY3HOHHBIX 0aphEPOB.

5.3.2. Kameps1 muddysopos



CnenuanbHO NpeIHA3HAYCHHBIE WU MMOJTOTOBICHHBIE TEPMETUYHBIE [IMIMHAPUYECKHE
cocynbl quametpoM Oosee 300 mm (12 mroitmMoB) u nnuHoi 6osiee 900 mm (35 maroiimMoB), uiu
MPSMOYTOJIbHBIE COCYJIbl CPAaBHUMBIX pPa3MEpOB, HMEIOIIME OJWH BIYCKHOM W JBa
BBIITYCKHBIX TAaTpyOKa, JUaMeTp KaxJaoro u3 KoTopbix Oosnee 50 mMm (2 mroiima), mjs
moMenieHnuss B HUX ra3oaud@y3noHHBIX OaphepoB, M3rOTOBJICHHBIE M3 cTOWKUX K UF 5

MaTCpraJIoB WJIN 3AIMUIICHHBIC ITOKPBITUEM M3 HUX, U IIPCAHASHAYCHHBIC JII YCTAHOBKH B
TOPHU30HTAJIbHOM HJINM BCPTHUKAJIbHOM ITIOJIOKCHHUH.
5.3.3. KoMnpeccophl 1 ra3oyBKu

CHeI_II/IaJ'IBHO IMPpCAHA3HAUYCHHBIC HMJIKM IMOATI'OTOBJICHHBIC OCCBEIC, HCHTp06e)KHI)Ie 500041

00bEeMHBIC KOMITPECCOPHI, HIIH Ta30YBKH C TIPOU3BOIUTEILHOCTBIO HAa Bcoce 1 M 3 /MuH nnn
oosnee UF ¢ Y C JIaBICHUEM Ha BBIXOJE 10 HECKOJIbKHX COTCH klla (100 ¢dyHT/KB. AtO¥M),

MMPpCAHA3HAYCHHBIC IJIA ,Z[OJII’OBpeMCHHOI\/’I OKCILTyaTalu B CPCIC UF 6 C QJICKTPOABHUI'ATCIICM

COOTBETCTBYIOIIEH MOIIMHOCTH MJIM O€3 Hero, a Takxke OTAeIbHble COOpPKH TaKuX
KOMIIPECCOPOB U Tra30/1yBOK. ITHU KOMIIPECCOPHI U Fa30/lyBKH UMEIOT TIepena] JaBJIeHUsl OT 2:
1 10 6:1 1 m3roraBimBaoTCs U3 crokux kK UF ( MaTepuasos MM MOKPHIBAIOTCS UMU.

5.3.4. YOnoTHEHUS BpAAIONUXCS BaJIOB
CHCHH&J’IBHO MNpEAHA3HAYCHHBIC HWJIM IMOATIOTOBJICHHBLIC BAKYYMHBIC YIINIOTHCHHMA,
YCTAaHOBJICHHBIC Ha CTOPOHC IIOJa4YWM MW Ha CTOPOHC BbIXOAA MJIA YIUIOTHCHHS Balia,
COCANHAIOIICTO pOTOP KOMIIpECCOPA UJIN I'a30AYBKH C IIPUBOAHBIM IBUT'ATCIICM, C TCM YTOOBI
00€eCIIeYnTh HaJIC)KHYIO TI'CPpMCTU3AlNI0, MNPCAOTBpAIIAIOINIYH0 HATCKAHUC BO3AYXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WIM ra3oayBKH, KoTopas HanonHeHa UF 6. Takune

VIUIOTHEHUSI OOBIYHO MTPOCKTUPYIOTCS Ha CKOPOCTh HaTekaHus OydepHoro raza menee 1000

oM > /MuH (60 mroitm 3 /MHH).
5.3.5. TewtoooMenHuKn i oxnaxaeaus UF 6

CrnenuanbHO IpeHa3HAUYCHHBIC WIIN MTOJTOTOBIICHHBIC TETNIOOOMEHHUKHU, U3TOTOBJICHHBIE
n3 crorkux K UF ¢ MAaTepHajoB WIIH MOKPHITEIE IMH (3a UCKITIOUEHHEM HEP KaBEIOIIEH CTalu

), UM MEJbI0, WU JIIOOBIM COYETAHUEM 3TUX META/UIOB U PACCUMTAHHBIE HA CKOPOCTh
M3MEHEHUs JaBJIeHUs, onpeaenstomero yreuky, menee 10 Ila (0,0015 ¢byHT/KB. q10iiM) B yac
nipu niepenaje gasiaenus 100 xlla (15 ¢pyHT/KB. Ar0HM).

5.4. CoemuanbHO MNpeAHA3HAYCHHBIE HIH IOATOTOBJICHHEIE

BCIIOMOTAaTeNbHEE CHCTEMBE, 000pyxoBaHHE H

KOMIIOHEHTH JJIS MCIOJB30BaHUA IOpH Ta30qudPy3HOHHOM

oborameHnn
BBOJIHOE 3AMEYAHUE

BcnomorarenpHble cUCTEMBI, 000py0OBaHNWE U KOMIIOHEHTHI Il Ta301u(dy3uOHHBIX
YCTAHOBOK IO O0OTAIlEHUIO MPEJICTABISIOT CO00I CUCTEMBbl YCTAaHOBKHU, HEOOXOIUMBIE IS



noxaun UF . B razoau(dy3noHHYI0 COOPKY, ISl CBSI3U OTIICIBHBIX COOPOK MEXTy COOOM 1

oOpa3oBaHMs KackajloB (MU CTyNEHEHW) C IEeNbI0 TOCTEIMEHHOTO JOCTIKEHUs Ooiee
BBICOKOTO oboramieHust ¥ ussnedeHus "mpoaykra” u "xsocros" UF . u3 nuddysnonHbIx

K a ¢c K a o1 O B
BBuly BBICOKOMHEPIIMOHHBIX XapaKTEPUCTHK AU(PPY3HMOHHBIX KacCKaJoB JH000E

npepbiBaHUE UX PabOThI, 0COOCHHO UX OCTAaHOBKA, MPUBOAAT K CEPbE3HBIM MOCIEIACTBUSIM.
CnenoBaTenbHO, Ha ra3oau(@y3MOHHON yCTAaHOBKE Ba)KHOE 3HAYEHUE MMEIOT CTPOroe H
IIOCTOSIHHOE TMOAJEPKAaHUE BAKyyMa BO BCEX TEXHOJIOTMYECKUX CUCTEMAX, aBTOMATHYECKAs
3alIMTa OT aBapUil M TOYHOE AaBTOMATHYECKOE PETYJHMPOBAaHME IOTOKa rasa. Bce 310
MPUBOJUT K HEOOXOIUMOCTH OCHAILIEHUSI YCTAHOBKU OOJBIINM KOJIUYECTBOM CHEIIUATBHBIX
U3MEPUTEIbHBIX, PErYyIUPYIOIIAX U YHOPpaBIAMINX CHUCTEM.

O6prano UF  ncmapsietcst 3 UMIHHAPOB, OMEIICHHBIX BHYTPU aBTOK/IABOB, H IOJACTCS

B ra3000pa3Hoil (popMe K BXOJIHBIM TOUYKAM Y€pPE3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackazaa. "IIpoaykt" u "xBocTel" UF ¢ TOCTYNAOIINE W3 BBIXOJHBIX TOYCK B BHJE

ra3o00pa3HbIX MOTOKOB, MMPOXOJAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOONpPOBOIOB Kackaja
A100 K XOJIOIHBIM JIOBYILIKAaM, JTM00 K KOMIIPECCOPHBIM CTaHLMSM, IJie ra3000pa3Hblil MOTOK
UF . cxmkKaercs M 3aTeM IIOMEIIAeTCs B COOTBCTCTBYIOIIME KOHTEHHEPBI i

TPAHCTIOPTUPOBKM WX XpaHeHUs. llockonbpky razoaudy3noHHAsS YCTaHOBKA IO
o0OoramieHut0 uMeeT O0JIbIIoe KOJIUYeCTBO Tra3oaud@dy3uoHHBIX COOPOK, COOpaHHBIX B
KacKaJbl, CO3/Jal0TCS MHOTOKHJIOMETPOBBIC KOJIEKTOPHBIE TPYOOTPOBOJBI KacCKaJoOB C
THICSTYaMU CBapHBIX IIBOB, MPUYEM CX€Ma OCHOBHOM YaCTH WX COCAMHEHUN MHOTOKPATHO
noBTopsiercs. O00pymoBaHWE, KOMIIOHEHTHI U CHCTEMBI TPYOOIIPOBOJIOB M3TOTABIIMBAIOTCS C
COOJTI0/IEHNEM BBICOKUX TPEOOBaHUH K BaKyyM-TUIOTHOCTH M YACTOTE 0OPabOTKH.
5.4.1. Cucremn mnogadu/CHCTeMH OTBojxa "mpoaykra"
H "XBOCTOB"
CriennanbHO TpEeTHA3HAYCHHBIC WIIM MOJTOTOBJICHHBIC TEXHOJIOTHYECKHE CHUCTEMBI,
criocoOHbie pabotats npu aaBiaeHun 300 Ila (45 GyHT/KB. N1OWM) WKW MEHEE, BKIIHOYAs:
MUTAIOIINE ABTOKIABBI (MM CHUCTEMBI), MCHOIb3yemble s momauu UF

B razonudpy3uoHHBIE KacCKaJbl;
necyOauMaTopbl (MIIA XOJIOAHBIE JTOBYIIIKH ), UCTIOIb3YEMBbIE IS BbiBenieHus1 UF
6 us3 razonudpy3noHHBIX KaCKaJoOB;
cranuuy cxmwkenus, rae UF . B rasooOpasHoii Gpopme u3 kackazna CXKUMAETCs U
OXJIaXXJaeTcs 110 KUJAKOTO COCTOSIHUSA;
cTaHuuu "mpoaykrta" wuam  "XBOCTOB", HCHOJB3yeMble AJIs

nepemerieHnst UF . B KOHTCHHEPBI.

5.4.2. CucreMsl KOJUIEKTOPHBIX TPyOOIIPOBOAOB



CrenuanbHO MpeIHAa3HAYCHHBIC WJIU TOATOTOBJIEHHBIE CUCTEMBI TPyOOIPOBOJIOB U
CHCTEMBI KOJIeKTOpOoB s yaepxkanus UF . BHyTpu rasonnddysnoHHbIX Kackagos. Jta

ceTh TPyOOIPOBOAOB OOBIYHO MPEICTABISAET COOOM CUCTEMY C "TBOWHBIM" KOJIJIEKTOPOM, TJIe
KaxKaas sTIerKa COCAMHCHA C KAXKABIM U3 KOJIJICKTOPOB.
5.4.3. BakyyMHEIEe CHCTEMBI

CH@HI/IaHBHO NpCAHAa3HAUYCHHBIC NJIW ITOATOTOBJICHHBIC KPYITHBIC BAKYYMHBIC MaruCTpaliu,

BAKYYMHBIE KOJUIEKTOPBI M BAKYYMHBIE HACOCHI IIPOU3BOAUTENBHOCTBIO 5 M 3 /mun (175 ¢yt 3

/MU H) uJu bonee.
BakyyMHbIC HACOCEI, CIICLIMANIBHO MPEJHA3HAYCHHBIC U5 paOoThI B conepxarieid UF

aTMoc(epe U U3TOTOBJICHHBIC U3 ATFOMUHUS, HUKEJIS WIH CIUIaBOB, coaepxanmx ooinee 60 %
HUKEJISI WIM TOKPHIThIE HUMH. OTH HACOCHI MOTYT OBITh WM POTAIIMOHHBIMHU, WU
MOPIITHEBBIMU, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTOYTIEPOTHBIC YILTIOTHEHUS, a TAKXKE B
HUX MOTYT IPUCYTCTBOBATh CIEIUANIbHBIC PA00UNE KUIKOCTH.
5.4.4. CneraiibHEIE CTOIIOPHEIC K PETYJIMPYIOIMUE KIaaHbl

CrennanbHO NMpeJHA3HAYCHHbIE WU MOATOTOBJICHHBIE PYyYHbIE UM aBTOMATUYECKHE
CTOTIOPHBIC U PETYIUPYIONIUE KJIanaHbl CUIL(MOHHOTO THUIIA, U3TOTOBJIICHHBIE U3 CTOUKUX K
UF ¢ MAaTepHaioB, THaMETPOM OT 40 no 1500 mMm (1,5 mo 59 nro¥iMOB) ISl YCTAHOBKH B

OCHOBHBIX 1 BCIIOMOI'aTCIIBHBIX CUCTEMAX FaBOI[I/I(b(i)YSI/IOHHI)IX YCTAaHOBOK IIO 06OFaHleHI/IIO.
5.4.5. Macc-ciekrpoMeTpbl/ucToTHIKY HOHOB Uit UF

CH@HI/I&]’IBHO MNpCAHA3HAYCHHBIC UJIN ITOATOTOBJICHHBIC MAI'HUTHBIC NN KBAAPYIIOJIBHBIC
"

MacC-CIEKTPOMETPBI, CLIOCOOHBIE TPOU3BOAUTH MPSAMOM OTOOp MpoO MOJIaBaEMO MAacchl,
npoaykra" uim "XBocToB" u3 ra3zoBbix noTokoB UF ¢ B obJiaaronye MoJHBIM HabOpoOM

CIey I HX XapaKTEPUCTHUK:
l. ynensHas pa3pemaromas cHnocoOHOCTh Mo Macce cBbime 320;
2. coaepxaT MCTOYHUKM HOHOB, M3TOTOBJICHHBIE W3 HUXPOMA WM MOHENS WIU
3allUIEeHHBIE NOKPBITUEM u3 HUX, UIIn HUKEJIUPOBAHHBIE;
3. coaepkaT HMOHU3ALMOHHBIE HCTOYHUKH C OOMOApAUpPOBKOUN 3JIEKTPOHAMU;
4. comeprkaTt KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JJII U30TOMTHOTO aHAIN3a.
[HOACHUTEJIBHOE 3AMEUYAHUE
[lepeuncnennoe BhIlie 00OpYyJAOBaHWE BCTYNAeT B HEMOCPEICTBEHHBIN KOHTAKT C

TexHojornyeckum razom UF AM00 HEMOCPECTBEHHO PEryJIMpyeT MOTOK B Ipeaenax

6 °
Kackazjia. Bce IMOBEPXHOCTH, KOTOPBLIC BCTYIMAIOT B KOHTAKT C TCXHOJIOTHYCCKHUM TIa30M,

LEJIMKOM U3rOTaBIMBAIOTCA U3 cTOMKNX K UF ¢ MaTepuajioB MM TIOKPBIBAIOTCS MMHU. s

Hejael pas3fenoB, OTHOCSAUIUMXCS K Ta30Aud@(y3MOHHBIM yCTPOWCTBAM, MaTepHabI,



Koppo3suectonikue k UF BKJIFOYAIOT HEPKABEIONIYIO0 CTAJIb, AJIIOMUHHUM, aTIOMUHUEBBIC

6 ]
CILIaBBI, OKCHJ] AIFOMHHUS, HUKEIb WIH CIUIaBBI, cojaepikamue 60 % wmim Oojee HUKENs, a

Takxe croikue K UF . [ONTHOCTBIO (TOPHPOBAHHBIC YIIICBOAOPOJHBIC [IOTHMEPBI.

5.5. CoemumanbHO mNpeAHA3HAYCHHBIE HIH IOATOTOBJICHHEIE
cucTeMH, o060pyJZoBaHHE ¥ KOMIOHEHTH JJIA
HMCIIOJb30BaHHI HA YCTaHOBKaX ad’pOAMHAMHYIECKOIO
oborameHwus.
BBO/IHOE 3AMEYAHUE
B mpoueccax a’spoAMHaMUYECKOT0 oborameHus cMech razoodpastoro UF o u nerkoro

rasa (BOJOpOJI WJIM I'eJINi) COKMMAETCS U 3aTEM IPOIyCKAaeTCs Yepe3 pas3estoIINe AIEMEHTHI
, B KOTOPBIX H30TOIIHOE pa3JejCHUE 3aBEPIIACTCS IMOCPEACTBOM IOIY4YEHUS OOJBIINX
LEHTPOOEKHBIX CHJI MO T€OMETPUU KPUBOJMHEHHON CTEHKU. YCHENHO pa3paboTaHbl JBa
IIpoLecca 3TOro TUIA: MPOLECC COILIOBOrO pa3/eieHus U MPOLECC BUXPEBON TpyOku. s
0o00OMX MPOLIECCOB OCHOBHBIMHU KOMIIOHEHTaMU KacKaja pa3JieJIeHUs SBISAIOTCA
LHUJMHIPUYECKUE KOpIyca, B KOTOPBIX pa3MElIeHbl CHEUHalbHbIE pPa3/IeNUTeNIbHbIC
AJIEMEHTHI (COIUIa WM BUXPEBBIE TPYOKHU), Ta30BbIE KOMIPECCOPHI U TEIIIOOOMEHHUKH IS
ynajneHus: oOpasylollerocss Npu cxkaTuu Terua. Jius a’poAMHaAMUYECKMX YCTaHOBOK
TpeOyeTcsl Lenblid psJl TAKUX KAaCKaJoB, TAK YTO MX KOJUYECTBO MOXKET CIYKUTh BaKHBIM
yKa3zaTelleM KOHEYHOI'0 HCMOJb30BaHMs. IloCKOJIIBKY B a’pOJMHAMHUYECKOM IpOIECCE
ucrons3yercs UF (, moBepxHOCTH Bcero 000pynoBaHus, TpyOOIPOBOOB M H3MEPHUTEIBHBIX

MpUOOPOB (KOTOPHIE BCTYIAIOT B KOHTAKT C Ta30M) JOJKHBI U3TOTABIUBATLCA U3 MaTEPUATIOB
, COXPaHSIOIMNX YCTOMYUBOCTh IpHU KOHTaKTe ¢ UF 6"

[MOACHUTEJIBHOE 3AMEYAHUE
IIepeuunciieHHbIE B HACTOSIIEM pa3feiie JIEMEHTHl BCTYIAKOT B HENOCPEACTBEHHBIN
KOHTAKT ¢ TexHojoruyeckum razoMm UF . 1100 HEMOCPEACTBEHHO PEryIHpyIOT MOTOK B

npenenax kackaga. Bce moOBEpXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
razoMm, IIEJIMKOM H3TroTaBIMBarOTCI M3 cTOMKux Kk UF ¢ MAaTepHaoB MM 3alUIICHbI

IIOKPBITUCM H3 TAKHX MAaTCPHAJIOB. I[J'I?I ueneﬁ pa3acia, OTHOCAHMICTOCA K 3JICMCHTaM
APOANHAMHUYICCKOTO 060FaHICHI/I}I, KOppOSHeCTOi’IKHC k UF 6 MaTcpuajibl BKIFOYAOT MCIDb,

HEP>KaBEIOILYI0 CTallb, AJIIOMHUHMI, allOMUHUEBBIE CIUJIaBbl, HHUKEJIb WM CILUIABHI,
coxepakamue 60 % wu bosee HUKens, a Takxke croiikue k UF . momHoCThI0 QTOpHpoBaHHbIC

YTJIEBOJOPOTHBIC TTOJIUMEPHI.
5.5.1. Pa3penurensHEIE COILIA
CrenmanpbHO TIpeIHA3HAYCHHBIC WUIM TOATOTOBJICHHBIC pa3/eUTEIbHbBIC COIIa U UX
coopku. PaznenurensHbIe coOmia COCTOST U3 MICTIEBUIHBIX W30THYTHIX KAHAJIOB C PAINYCOM
u3ruba mernee 1 mm (06braHo ot 0,1 1o 0,05 Mm), Kopposuecroiikux k UF , u nmeromux



BHYTPEHHIOIO PEXYIIYI KPOMKY, KOTOpas pa3feiseT NPOTEKAIOUINI Yepe3 COIUIO T'a3 Ha JBE
bpakuuu.
5.5.2. BuxpeBrie TpyOku
CHCHI/IaHBHO NpCAHA3HAYCHHBIC UJIN ITOATOTOBJICHHBIC BUXPCBLIC pr6KH n ux C60pKI/I.
Buxpebie TpyOKH UMEIOT IIMIIMHAPUYECKYIO WIIH KOHYCO00pa3Hyto (opMy, H3TOTOBIICHBI U3
KOppO3HCCTOﬁKHX k UF 6 MAaTCPpUAIIOB WJIN 3allIUIICHBI IIOKPBITUCM M3 TAKUX MATCPUAJIOB U

uMeroT auamerp ot 0,5 cM 10 4 cM npu OTHOIIEHUU JIUHBI K quametpy 20:1 unm menee, a
TaK)Xe OJHO WJIM OoJiee TAaHreHIIMAJIbHOE BXOAHOE OTBEepCcTHE. TpyOKH MOTYT OBITh OCHAILEHBI
OTBOJIaMHU COTUIOBOTO THIIA HA OJTHOM WJIM Ha 00OUX KOHI[AX.

[TOSACHUTEJIBHOE 3AMEUYAHUE

[TuTaTenpHBIN Ta3 MOCTYMAEeT B BUXPEBYIO TPYOKY IO KacaTeIbHON ¢ OJJHOTO KOHIIA WA
Yyepe3 3aKpy4yMBalOlIME JIOMATKU WM 4€PE3 MHOTOYUCIIECHHBIE TaHTCHIIMAJIbHBIE BXOIHBIE
OTBEPCTHS BIOJb TPYOKH.

5.5.3. KoMmpeccopsl ¥ ra3oyBKH

CnenuanbHO TpeIHa3HAYCHHBIC WJIM MOJTOTOBICHHBIE OCEBbIC, IIEHTPUPYKHBIC WU

00BbEeMHBIE KOMIPECCOPHI HIIM Ta30/yBKH, U3TOTOBJICHHBIE M3 KOopposuecTorkux Kk UF 6

MaTCpHaIOB, WIHN 3aAlMUIICHHBIC IIOKPBITHCM M3 TAKHX MATCPHAJIOB, IIPOU3BOAUTCIIBHOCTBIO

Ha BXOJIe 2 M 3 /mun wu Gonee cmecu UF ¢ W HECYIIEro rasa (BOZIOPO/T UJIH TEIINM).

INOSCHUTEJIBHOE 3AMEUAHUWE

Takue KoMIIpeccopsl U ra30,lyBKH 00BIYHO UMEIOT mepena AapieHus ot 1,2:1 go 6:1.

5.5.4. YoTHEHHS BPamIAIOMUXCS BaJIOB

CrnenuanbHO IpeAHA3HAYCHHBIC WIIA MTOJITOTOBJICHHBIC YIIOTHEHUSI BPAIAIOIIUXCS BaJIOB
, YCTAHOBJICHHBbIE Ha CTOPOHE MOJayd M Ha CTOPOHE BBIXOJA JJis YIUIOTHEHHS Baja,
COEJIMHSIIONIETO POTOP KOMIIpECcopa WM pOTOP Fa301yBKH C MIPUBOJAHBIM JIBUTATEIEM, C TEM
9TOOBl 00€CMEYUTh HAJASKHYI TEpPMETHU3alMI0, MPEJOTBPAlIAIONIYI0  BBIXOJ]
TEXHOJIOTHYECKOI'0 ra3a WM HaTeKaHWE BO3/lyXa WM YIUIOTHSIOIIEro ra3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Ml ra30yBKH, KOTopast 3aroiHeHa cmecsio UF o 1 Hecymero rasa.

5.5.5. Termwt00OMEHHUKH I OXJIAKICHHUS ra3a
CrnenuanbHO TpeAHAa3HAYCHHbIC WM TMOATOTOBJIECHHBIE TEIMIOOOMEHHUKH,
M3rOTOBJIEHHBIE U3 KOppo3uecTonkux Kk UF ¢ MAaTepHasoB W 3aIUIICHHbIC OKPBITHEM U3

TaKHUX MAaTCPpUAJIOB.
5.5.6 . Koxyxu pa3mesfionmx 3JIeMEHTOB
CHGLII/IaJIBHO NpCaAHA3HAYCHHBIC HWJIHW IHOATOTOBJICHHBIC KOXYXH pPa3JaCIAIOIINX
SJICMCHTOB, U3I'OTOBJICHHBIC U3 KOppO3HeCTOfIKHX k UF 6 MAaTCpPpHUAJIOB MW 3aIUIICHHBIX

HOKPBITUEM M3 TAaKMX MAaTEpUalioB, ISl MOMEIIEHHS B HUX BHUXPEBBIX TPYOOK WU
pa3EIUTENbHBIX COMEN.
I[TOACHUTEJIbBHOE 3AMEYAHUE



OTH KOXKYXH MOTYT MPEACTABIATH COO0M LHUIMHAPUYECKUE KaMepbl THaMeTpoM OoJiee
300 mm u gnuHOM Gosiee 900 MM MM TPSAMOYTOJIBHBIE KaMepbl CPABHUMBIX Pa3MepoOB U
MOTYT OBITh MpeIHa3HAYeHbl JJII YCTAHOBKM B TOPU3OHTAJIbHOM WM BEPTUKAIBHOM
MOJIOKEHHUH.

5.5.7. CumcteMH mojadm/CHCTEMH OTBoja "mpoxaykra"
4 "XBOCTOB"

CnenuanpHO NpeIHA3HAYECHHBIE WIHM ITOATOTOBICHHBIE TEXHOJIOIMYECKUE CUCTEMBI WU

o0opy0BaHuE JUIsl 000TaTUTEIBHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3 Koppo3uecTorkux k UF

6 MAaTCpUaAJIOB HJIKM 3aAlUIICHHBIX ITOKPBITHEM M3 TAKHX MATCPHAJIOB, BKIIOYAIOIIUC!

a) IMUTAOIUEC aBTOKJIABBI, IICYXW HUJIM CUCTEMbI, HCIIOJIb3YCMBIC OJIA IIOAa4n UF 6 JIIsL

npomecca oborameHus,;
b) necyOnumMatopsl (W11 XOJIOIHbIE JOBYIIIKHU), UCIIOIb3YEMbI€ JIJIsl BHIBEICHUSI HATPETOTO

UF 6 U3 Tpolecca oOorameHus IS TOCICAYIONMIEro IepeMEeIlCHHUS;

C) CTAaHLUU OTBEPXKJICHUS WM CHKIKCHHS, UCIONb3yemble mist BeiBeaeHus UF . u3
mporecca oborameHus myreM cxatus u nepesoga UF o B XKHAKYI0 WM TBEPAYIO GopMmy;
d) cranmuu "npoxykra" miam "XBOCTOB", MCHONB3yeMble Ui nepemertenus UF o B

KOHTEHHEPBI.
5.5.8. CucreMsl KOJUIEKTOPHBIX TPyOOIIPOBOAOB
CnenuanbHO NPEIHA3HAYEHHBIE WM MOJATOTOBJIEHHBIE CHUCTEMBI KOJJIEKTOPHBIX
TpyOOTIPOBOJIOB, HW3TOTOBJIEHHBIE U3 KopposuecToWkux kK UF ¢ MaTepHuanoB MM

3alMUIICHHBIC IMOKPBITUCM HN3 TAKUX MATCpUAJIOB, IJI YJACPKAHUA UF BHYTPH

6
a’pOIMHAMHYECKUX KacKaJloB. JTa CETh TPYOONMPOBOJOB OOBIYHO MPEACTABISECT COOOMU
cUCTEeMY C "TBOMHBIM" KOJJIEKTOPOM, TJe Ka)IbIi KacKaJl WK IPyIIa KacKaJoB COCTUHEHBI
C KaXIbIM U3 KOJIJICKTOPOB.

5.5.9. BakyyMHBIC CHCTEMBI H HACOCH

a) CHCHI/IaHBHO MMpEAHA3HAYCHHBIC HJIW IOATOTOBJICHHLIC BAKYYMHBIC CHCTCMEIL,

MIPOM3BOIUTEIBHOCTEIO Ha BXOJAE 5 M 3 /MuH wim OoJiee, COCTOAIIME U3 BaKyyMHBIX
MarucTpajieil, BAKYyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAacOCOB, U NpEJHA3HAYECHHbIC IS

paboTh B coaepXKamMUX UF ra3oBBIX cpenax.

6
b) BakyymHbIe HacoChl, CelMaIbHO MpEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC IS
pabotsl B conepxanux UF ¢ TA30BBIX CPElax M M3TOTOBJICHHbIC U3 Koppo3uectorkux Kk UF 6

MaTCpraIoB UK 3alMUIICHHBIC ITIOKPBITUCEM M3 TAKHX MATCPHAJIOB. B »Ttux nHacocax MOT'YT

HCIIOJIB30BaThCA (PTOPUCTO-YTIECPOAHBIC YIUIOTHEHUS U CIICIIMATbHBIE pad0odyHre KUIKOCTH.
5.5.10. CnenuansHBEIE CTOIOPHEIE U PETYIHMPYIOMUE KIamaHbl



CnenuanbHble MPeHAa3HAYECHHbIE WU MOATOTOBICHHBIE PYYHBIE HIJIM aBTOMAaTUYECKHE
CTOMOPHBIE U PETyJIUPYIONIME KJanaHbl CHWIL(MOHHOTO THIA, HW3TOTOBJIEHHBIE U3
Koppo3uectonkux Kk UF ¢ MAaTEpHajoB UM 3aIIUIIECHHbIC TOKPRITHEM U3 TAKUX MaTePUAIIOB,

nuametrpoM oT 40 mo 1500 MM gy MOHTaka B OCHOBHBIX M BCIIOMOTATEIBHBIX CUCTEMAX
YCTaHOBOK a3pOJIMHAMHYECKOT0 00OTaeHUsI.
5.5.11. Macc-cniexrpoMerpry/neroarrku uoHos 1yt UF

CHGI_[I/IEUIBHO NpCaAHa3HAYCHHLIC WJIX ITOATOTOBJICHHBIC MAaIrHUTHBIC WUJIW KBAAPYIIOJbHBIC
"

MacC-CIEeKTPOMETPHI, CIIOCOOHBIE TTPOU3BOAUTH MPSIMON OTOOP MPOoO MO/IaBaeMOM MaccChl,
npoxykra" nian "XBocTOB" U3 ra3oBeix motokoB UF . u obnagaromine moaHbIM HaOOpOM

CIeAyoUHuX XapaKTEPUCTHUK:
l. ynenpHas pa3pemaromas cnocoOHOCTh Mo Macce cBbime 320;
2. cojaepKaT MCTOYHMKUM HOHOB, U3TOTOBJIEHHBIE W3 HUXpPOMa WM MOHENS HWIH
3alllUIIICHHBIC IMOKPBITUCM n3 HHUX, niin HUKCIHUPOBAHHBIC,
3. coaepkaT MOHU3AIMOHHBIE HCTOYHUKU C OOMOApIHpPOBKOHM 3JIEKTPOHAMU;
4. comepxat KOJJIEKTOPHYIO CHCTEMY, IIPUTOIHYIO JUIsl U30TOITHOTO aHAN3a.
5.5.12. Cacrems: otnenenns UF . oT Hecymero rasa

CrenuanbHO NpeAHa3HAYCHHBIE WIIM MOATOTOBICHHBIE TEXHOJIOTHUYECKUE CUCTEMBI IS
otnenennst UF ¢ OT HECYILEro rasa (BOIOpO/IA WITH TeIIHs).

ITOSJCHUTEJIBHOE 3AMEYAHUE
OTHU CUCTEMBI MPEeIHA3HAYEHBI 1JIs1 COKpaleHus coaepxanust UF ¢ B HECYIIEM rase Jo

OJIHOM 4YacTU Ha MUJUIMOH WJIM MEHEEe U MOTYT BKJIOYaTh TakKoe O0OpYyJOBaHHE, KakK:
a) KpPUOTEHHBIE TEMIOOOMEHHWKH W KPUOCETapaToOphbl, CIIOCOOHBIC CO3/1aBaTh

TeMOnepaTyphl -120 0 C U MEHEE, UIu

b) 6510k KPUOTEHHOTO OXJIAKJIEHHUS, CIIOCOOHBIE CO3/1aBaTh TeMIepatypsl -120 0C wm
M € H € ¢ , U u
C) OIIOKH pa3felUTeNbHBIX COIEN WM BUXPEBBIX TPYyOOK st ornenenus UF o ot

HECyLmero rasa, ulu
d) xonoxusie noBymku UF ., criocobHbie co3naBath TemnepaTypst -20 ) C uimm MeHee.

5.6. CoenmmanbHO NOpPEAHA3HAYCHHBICE HIH MNOATOTOBICHHBIE
CUCTeMBl, 00OpyJoBaHHE H KOMHIOHEHTH JIA
HCIOJIb30BaHHA Ha YCTaHOBKaX XHMHYECKOro oOMeHa HIH
HOHOOOMEHHOr0 0GorameHus
BBO/IHOE 3AMEYAHUE
Hes3nauurenbHoe pa3iinduec MU30TOIIOB ypaHa II0 MACCC IIPHUBOIHUT K HeOOIbIINM
HU3MCHCHUSAM B PABHOBCCHUN XMMHUYCCKUX peaKHHﬁ, KOTOPBIC MOI'YT HCIIOJIb30BAaTLCSA B
Ka4eCTBE OCHOBBI IS pa3JieJICHUs H30TOIOB. YCHENHO pa3paboTaHO JiBa IpoIllecca:



KUJIKOCTHO-KUJIKOCTHBIH XUMHUYECKUH OOMEH M TBEPAO-)KHUIKOCTHBIM HWOHHBIM OOMEH.

B nporecce KuAKOCTHO-KUAKOCTHOTO XUMHUUYECKOT0 0OMEHa B MPOTUBOTOKE MPOUCXOAUT
B3aMMOJICHCTBUE HECMENIUBAIOMINXCS JKUAKUX (a3 (BOAHBIX WM OPTraHUYECKHUX), YTO
npUBOIUT K A(hPEeKTy KackaaupoBaHUs ThICSY CTaAui paszaenenus. Bonnas dasza coctout u3
XJIOPH/Ia YpaHa B pacTBOPE COJITHOW KUCIIOTHI; OpraHndeckas ¢aza COCTOUT U3 IKCTPAreHTa,
coJiepKallero XJOpH ypaHa B OpraHM4eckoMm pactBoputene. KoHTakTHbIMU (uiibTpaMu B
pPa3ACIUTENHLHOM KaCKaJleé MOTYT SIBISATHCS JKUAKOCTHO-KUJIKOCTHbIE OOMEHHBIE KOJTOHHBI (
TaKkhe, KaK HWMIYJbCHBIE KOJOHHBI C CETYaThIMU TapelKaMH) WJIM >KUIKOCTHBIC
HEeHTpU(YKHbIE KOHTAKTHBIE (GUIbTPbl. Ha 000MX KOHIIAX pa3aenuTeIbHOrO Kackajaa B UEsIX
obOecrieueHus: peduIroKkca Ha KaXKJIOM KOHIIE HEOOXOAMMBI XUMUUYECKHE MpeBpamieHus (
OKHCJICHHE M BOCCTaHOBJIeHHE). ['TaBHAs 3amaya KOHCTPYKIIUM COCTOUT B TOM, YTOOBI HE
JOMYCTUTh 3arPSA3HEHUS] TEXHOJOTHYECKHX TOTOKOB HEKOTOPHIMH HMOHAMHU METaJioB. B
CBSAI3U C ATUM HCIOJIB3YIOTCS TUIACTUKOBBIE, TOKPBITHIE TIACTUKOM (BKJIIOYAsi IPUMEHEHUE
(TOPUPOBAHHBIX YIJIEBOJOPOJHBIX TMOJMMEPOB) W/WIM TOKPBITHIE CTEKJIOM KOJIOHHBI H
TpyOoOmpoBRBOIBH

B TBepao-KUIKOCTHOM HOHOOOMEHHOM Mpollecce OO0OTallleHue IO0CTUTACTCS
MOCPEJICTBOM aJICOPOIIMH/AECOPOIMU ypaHa Ha CIEIUaIbHOM, OUeHb OBICTPO JACHCTBYIOIIEH
MOHOOOMEHHOU cmoJie win ajcopOente. PacTBop ypaHa B COJNSIHOM KHUCJIOTE U JApyrue
XUMUYECKHAE PEareHThl MPOMYCKAIOTCS Yepe3 MIIMHIPUISCKUE 000TaTUTEIbHBIE KOJIOHHHI,
coJiepKalliie YIJIOTHEHHbIE ClIou ajcopOenTa. i noaaepxaHusi HEMPEPbIBHOCTH IMpoliecca
HeoOxoamMa cructeMa pedurrokca B MeJsIX BRICBOOOXKICHUS ypaHa u3 afcopOeHTa oOpaTHO B
KHUJKHH TTOTOK, C TEéM YTOOBI MOKHO OBLIIO coOpaTh "MpoayKT" U "XBOCTHI". DTO JOCTUTAETCS
MyTEM HCIIOIB30BAHUS MOIXOANINX XUMUYECKHX PEareéHTOB BOCCTAHOBJICHHS/OKUCICHUS,
KOTOPBIE MOJHOCTHIO PETEHEPUPYIOTCS B PA3JEIbHBIX BHEIIHUX METJISIX U KOTOPHIE MOTYT
YAaCTUYHO PETeHEPUPOBATHCS B CAMUX M30TOMHBIX pa3AeIUTENIbHBIX KoJIOHHAX. [IpucyTcTBue
B IIPOIIECCE TOPSYNX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI TpeOyeT, 4TOObI
0o00opy0BaHKE OBUIO M3TOTOBJICHO M3 CHEHHAIBHBIX KOPPO3UECTOMKUX MaTepUAIOB WU
3aIMIIEHO MOKPHITUEM U3 TAKUX MaTEPHAIIOB.
5.6.1. XuakKOoCTHO-XHAKOCTHEHE OOMEHHEE KOJIOHHE
(xumIraeckuit 06MeH)

[IpoTUBOTOYHBIE KUJIKOCTHO-)KUJIKOCTHbIE OOMEHHBIE KOJOHHBI, HUMEIOIINE
MEXaHUYECKUM CHIOBOM BBOJ (T.€. UMIYJIbCHBIE KOJIOHHBI C CETYaTHIMU TapelIKaMH,
KOJIOHHBI C TapeTKaMH, COBEPIIAIOIINMHI BO3BPATHO MOCTyNATEIbHBIC JBUKEHUS, U KOJIOHHBI
C BHYTPEHHHMH TYpOWHHBIMH CMECHTEISIMH), CIICIHAIBLHO TpeAHA3HAYECHHBIC WU
MOATOTOBJICHHBIC MJI OOOTaIleHuss ypaHa C HCIOJb30BAaHUEM IMPOIECCa XUMHYECKOTO
oOMeHa. /[ KOppO3MOHHOM YCTOWYMBOCTH K KOHIIEHTPUPOBAHHBIM PACTBOpPAM COJISTHOM
KHUCJIOTH 3TH KOJIOHHBl M WX BHYTPEHHHE KOMITOHEHTHI M3TOTOBJIEHBI M3 TOJXOISIIUX



MJIACTUKOBBIX MaTepHUasioB (TakuxX, Kak (TOPUPOBAHHBIE YTIEBOIOPOIHBIC MOJTHUMEPDI) WIH
CTEKJIa WJIM 3allUIICHBI MOKPBITHEM W3 TaKUX maTepuanoB. KoJIOHHBI CIpOEKTUPOBAHBI Ha
kopoTkoe (30 cekyHa Wi MEHee) BpeMs MPOXOKIEHHUS B KacKaJe.
5.6.2. llemTpudyxHBE KHUAKOCTHO-)KHAKOCTHBIE KOHTAKTHEIE
¢GmIBTPH (XUMHICCKUH 0OMEH)

HentpudyxHble XUAKOCTHO-KUJIKOCTHbIE KOHTAKTHBIE (DUIBTPHI, CIEIUATIBLHO
Mpe/lHa3HAYEHHbIC WJIM TOJrOTOBJICHHBIE JJisi OOOrailleHusi ypaHa C HCMOJIb30BaHUEM
mpoliecca XUMUYECKoro ooMeHa. B TakuX KOHTaKTHBIX (UIBTPaxX MCIOIB3YETCS BpalleHUE
JUIS TIOJy4YEHUs] OpPraHUYECKUX W KUJIKUX TOTOKOB, a 3aTeM IEeHTpoOekHas cuia st
paznenenus ¢as. s Koppo3MOHHON CTOMKOCTH K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISTHOM
KUCJIOThl KOHTAKTHbBIC (PUIBTPHI U3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IIACTUKOBBIX
MaTepuaioB (TakuX, Kak (TOPUPOBAHHBIC YTJIEBOJIOPOIHBIC MOTUMEPHI) WM MMOKPHIBAIOTCS
uMU WK crekiaoM. Llentpudyxubie KOHTaKTHBIE QUIBTPHI CIPOSKTUPOBAHBI HA KOPOTKOE (
30 cexyHa WK MEHEE) BpeMs MPOXOKICHUS B KacKa/e.

5.6.3. CucreMnl u oO0oOpyZoBaHHE Jji BOCCTAaHOBJICHHS YypaHa
(xvEgecKuii 0OMEH)

a) CnenuanbHO NMpeIHa3HAYEHHbIE WIIA TTOATOTOBJIECHHBIE SUEUKU 3JIEKTPOXUMHUYECKOTO
BOCCTAaHOBJIEHUS /11 BOCCTAHOBJIEHUS! YpaHa U3 OJTHOTO BaJEHTHOIO COCTOSIHUS B JIPYTO€ B
1essX 00oralieHus ypaHa ¢ UCIOJIb30BaHUEM MPOIEcca XUMHUUIECKoro ooMeHa. MaTtepuaibl
AYEEK, HaxOoAsAU[Mecss B KOHTAKTE€ C TEXHOJOTMYECKMMHU pPacTBOPAMH, JOJKHBI OBIThH
KOPPO3UECTOMKUMU K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISIHOM KUCJIOTHI.

[NHOACHUTEJIBHOE 3AMEYAHUE

Katonuplii oTcek sYEHKHU NOJKEH OBbITh CIHPOEKTUPOBAH TaKUM OOpa3oM, YTOOBI

MPEAOTBPATUTh TOBTOPHOE OKUCIIEHUE ypaHa 70 0ojee BHICOKOTO BAJIEHTHOT'O COCTOSHHUS.
Jlns ynepkaHus ypaHa B KaTOJHOM OTCEKe sueilka MOXET HMMETh HENPOHUIIAEMYIO
nuadparMeHHYI0 MeMOpaHy, W3TOTOBICHHYI) M3 CIEIUATBHOTO KaTHOHHOOOMEHHOTO
Matepuana. Karog coCTOMT M3 COOTBETCTBYIOLIETO TBEPJOr0 MPOBOJHHMKA, TAKOTr0, KaK
r p a ¢ umu T

b) CneruanbHO NpegHa3HAYEHHBIC WITH TIOITOTOBIICHHBIE CHCTEMBI [Tt u3BaedeHust U 4
U3 OPraHUYECKOro MOTOKA, PEryJIMPOBaHUS KOHIEHTPAIIMU KUCIOTHI U JJIs 3all0JTHEHUS YeeK
ANEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS HA MPOU3BOACTBEHHOM BBIXOJE KacKaja.

[NHOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMBI COCTOSIT U3 000PYI0BaHUS SKCTPAKIIUY PACTBOPUTEIIEM JJIsi OTTOHKH
U3 OPraHUYECKOro NOTOKa B KUMKW pacTBOP, 000PYOBaHUS BBIIAPUBAHUS U/WIIH APYTOTO
000Opya0BaHUs ISl TOCTUKEHHUS PETYJIMPOBKH M KOHTPOJS BOJOPOJHOIO IOKAa3aTess, a
TaKX€ HACOCOB WJIM JPYTHX YCTPOMCTB IIEpEHOCA [UIs 3allOJHEHUA A4EeeK
AIEKTPOXUMHUYECKOTO BOCCTAaHOBJICHUS. OCHOBHAs 3ajadya KOHCTPYKLMU COCTOUT B TOM,
yTOOBl M30€XKaTh 3arpsA3HEHHs] MOTOKAa KUJIKOCTH HOHAMH HEKOTOPBIX METaJIOB.
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CrnenoBaTeslbHO, T€ YacTH OOOPYJIOBAaHUS CUCTEMBbI, KOTOPbIE HAXOASTCS B KOHTaKTe C
TEXHOJOTUYECKUM MOTOKOM, U3TOTABIMBAIOTCS M3 COOTBETCTBYIOIIMX MaTepUaioB (TaKHX,
KaK CTEKJIO, (TOPUPOBAHHBIEC YTIEBOAOPOIHbBIE MTOJUMEPHI, CyIb(dat nonudennna, cyabhoH
nonmddrpa W TPONMMTAHHBIA CMOJIOW TpadWT) WIM 3alIMIICHBI TOKPHITHEM W3 TaKHUX
MaTepuasoB.

5.6.3. CucreMBl TOATOTOBKH IIWTAHWSA (XMMAIECKHH 0OMEH)

a) CrnenuanabHO MpeAHA3HAYCHHBIE WIH MOATOTOBIEHHBIE CHCTEMBI JJIsi POU3BO/ICTBA
MUTATEIbHBIX PACTBOPOB XJIOPHUIA ypaHa BBICOKOW YUCTOTHI JJI YCTAHOBOK MO Pa3/IeICHUIO
M30TOIOB ypaHa METOI0M XUMHUYIECKOTO OOMEHa.

[MOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI COCTOAT U3 O0OPYAOBAHUS IS pPACTBOPEHUS, SKCTPAKIIUU PACTBOPHUTEIIEM
W/ MOHOOOMEHHOTO 000pYA0BaHUS JJISI OYMCTKH, a TAKXKE AIMEKTPOTUTHICCKUX STUCCK IS

BoccranoBirenns U 70 wm U ™ B U ™3 . B atux cucremax IIPOU3BOAATCS PACTBOPHI XJIOpUIA
ypaHa, B KOTOPBIX COJEPKUTCA JUIIb HECKOJbKO YAaCTEd HAa MUJUIMOH METAJUIMYECKUX
BKJIIOUCHHH, TaKUX, KaK XpOM, KeJie30, BaHAINI, MOJIMOAEH U JPYTUX JBYXBAJICHTHBIX HX
KaTMOHOB WJIM KAaTUOHOB C OOJjbIIell BaleHTHOCTHIO. KOHCTpYKIIMOHHBIE MaTepHabl IS

3JIEMCHTOB CUCTCMEI, B KOTOpOﬁ 06pa6aTBIBa€TCH U +3 BBICOKOM YUCTOTHI, BKIIIOYAIOT CTCKIIO

,  (GTopupoBaHHBIE  YIJIEBOJOPOJHBIE  MOJUMEpPBI, TIpaduT, MNOKPBITHIN

MOJIMBUHUJI-CYJIB(ATHBIM UK TTOTUA(PUP-CYIb(OHHBIM TIACTUKOM M IMPOMUTAHHBIA CMOJIOH.
5.6.5. CucreMsl OKuCIIeHHA ypaHa (XuMU9IecKrii 0OMeH)

+
CHGHH&J’IBHO MpCAHa3HAYCHHDBIC NI IMTOATOTOBJICHHBIC CUCTCMBbI IJI1 OKHMCJIICHUSA U 3 B

U™ BO3BpAIllEHUS] B KacKaJl pa3JelIeHUs] U30TONOB ypaHa B Mpolecce oOorameHus
METOJIOM XMMHYECKOT0 OOMEHa.
[MTOACHUTEJIbBHOE 3AMEYAHUE
OTW CHUCTEMBl MOTYT BKJIIOYaThb TaKHE€ DBIEMEHTHI, Kak:

a) o0opy0BaHuE JUIsl KOHTAKTUPOBAHUS XJIOpa U KUCIOPOAa C BOAHBIMU 3P dIr0eHTaMU

+
13 00OpyAOBaHMS pa3JelieHUs U30TOMOB M JKCTpakuuu oOpazoBaBumierocss U 4 B

00€THEHHBI OPraHWYECKUM TOTOK, BO3BPAIIAIOIINIICA W3 MPOU3BOJCTBEHHOTO BHIXOJA
K a ¢ K a 1 a ;

b) obopynoBaHme, KOTOPOE OTAEISIET BOAY OT COJITHOM KHCIOTHI, YTOOBI BOJA M
KOHIEHTPUPOBAHHAS COJSTHASI KUCIIOTa MOIJIM Obl ObITh BHOBb BBE/ICHBI B ITPOIIECC B HYKHBIX
MecTax.

5.6.6. BricTpo pearupyomue HOHOOOMEHHBIE CMOJBL/anCoOPOEHTH

(moHHBIH 06MEH)
bricTpo pearupytonine MOHOOOMEHHBIE CMOJBI WM aJCOPOEHTHI, CIEIHAIBLHO
MpelHa3HAaYEHHbIC WJIM TOJIrOTOBJICHHBIE JJisi OOOraileHuss ypaHa C HCMOJIb30BaHUEM
mpoiiecca HOHHOTO OOMEHa, BKJF0UYasi MOPUCTHIE CMOJIBI MAKpOCETYATOW CTPYKTYPHI H/WIH
MeMOpaHHbIE CTPYKTYPbI, B KOTOPBIX aKTUBHBIE I'PYIIIEI XUMUYECKOTO OOMEHa OrpaHUYEHbI



MOKPBITUEM Ha MTOBEPXHOCTU HEAKTUBHOW MOPUCTOM BCIIOMOTATENIbHON CTPYKTYPBI, U APYTUE
KOMIIO3UTHBIC CTPYKTYPHI B JII000H mpuemiieMoil popme, BKIIIOYasi YaCTUIIBI BOJIOKOH. DTH
HOHOOOMEHHBIE CMOJIBI/aACcOpPOCHTHI UMEIOT auaMeTpsbl 0,2 MM HIIM MEHEe U JOJDKHBI OBIThH
XUMHUYECKH CTOMKUMH IO OTHOIIEHUIO K paCTBOpPaM KOHIIECHTPUPOBAHHOMN COJISTHOM KUCIIOTHI,
a Tak)Ke JOCTATOYHO MPOYHBI (U3UYECKH, C TEM YTOOBI WX CBONCTBA HE YXYJIIAJIUCh B
0OMeHHBIX KoJIOHHaX. CMOJIbI/aicOpOSHTHI CIEIMaIbHO MPEAHA3HAYCHBI ISl TTOTydeHUS
KMHETUKU OYEHb OBICTPOro 0OMEHa M30TOMOB ypaHa (JITUTEIBLHOCTh MoTyoOMeHa meHee 10

CEKYH/]I) 1 00J1a/Ial0T BO3MOXKHOCTBIO paboTaTh MpHU TeMIiepatype B quamnazone ot 100 0C no

2009 C.

5.6.7. UoHOOOMEHHEIE KOJIOHHEI (HOHHEINH 00MEH)

Hunuuapuyueckue KoJIoHHBI 1uaMmeTpoM 6osee 1000 MM 1i1s yaepKaHus U MOAIEpKaHUS
3aIlOJIHEHHBIX CJI0EB HOHOOOMEHHBIX CMOJ1/aIcCOPOEHTOB, CIIELUANIbHO NMpeAHA3HAYEHHbIE U
IOJArOTOBJIEHHBIE JUIsl 00OTallleHUs] ypaHa C UCII0JIb30BaHNEM HOHOOOMEHHOTO IpoLecca. ITH
KOJIOHHbI HM3TOTOBJIEHBI W3 MaTepuUalioB (TakWX, Kak TUTAaH WIU (PTOPUPOBAHHBIE
VIJIEBOJIOPOAHBIE TOJHUMEPHI), CTOMKMX K KOpPPO3UHU, BBI3BIBAEMOI pacTBOpaMHu
KOHLIEHTPUPOBAHHOW COJITHOW KHMCJIOTBI, MJIM 3aLIUILIEHBl HOKPBITUEM U3 TAKUX MATEPUAJIOB U

CIOCOOHBI paboTaTh IPH TeMIIepaType B auamnazone ot 100 Oc 10 200 OCu JTABJICHUU BBIIIIE
0,7 MIIa (102 ¢yHT/KB. A1OHM).
5.6.8. Nonoob6MeHHEIe cucTeMEI pedurrokca (MOHHEIH 0OMEH)

a) CrienuanbHO MIpeAHa3HAYCHHbIE WM TMOJITOTOBJICHHBIE CUCTEMbl XUMUYECKOTO HIIN
AIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS [IJII PETCHEpPAIlMU peareHTa(0B) XUMHUYECKOTO
BOCCTAHOBIICHHMSI, UCIIOIB3YyeMOro(bix) B KackajaX MOHOOOMEHHOTO OO0OTallleHUs ypaHa.

b) CrennanbHO TIpeHA3HAYEHHBIE WIIM MMOTOTOBJICHHBIE CUCTEMBl XUMHUYECKOTO WU
AIEKTPOXUMUYECKOTO OKUCIICHUS JIJIsl pereHepaliy peareHTa(0B) XUMHIECKOTO OKUCIICHUS,
HCIIOJIB3YeMOro(bIX) B KacKajiax HOHOOOMEHHOT0 oOoraIieHus ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE
B nponecce noHooOMeHHOTr0 0OOTalIeHusl B KaUeCTBE BOCCTAHABIMBAIOIIETO KaTHOHA

o .+
MOJKCET HCIIOJIB30BATLCA, HAIIPpUMCEP, TPCXBAJICHTHBIM THUTAH (Tl 3 ), H B 3TOM ClIydac

s+ .+
BOCCTAHOBHUTCIIbHAsA CUCTEMA 6YJ16T BBIpa6aTBIBaTB T1 3 MoCPCaACTBOM BOCCTAHOBIICHUA T1
4

B IMPOoLECCCC B KAUCCTBC OKHUCIUTCIIA MOKET UCIIOJIB30BATHCA, HAIIPUMCEP, TPCXBAJICHTHOC

+3 +3

xenezo (Fe ), © B 3TOM cCJIydae CHUCTeMa OKHCJIEHHsS OyaeT BbIpabaTwiBaTh Fe

IIOCPEICTBOM OKUCIEHUs Fe 2.
5.7. ChoemmanbHO mNpeAHAa3HAaY€HHBIE HIH IOATOTOBIICHHEIE
CHCTEMH, O00OpyAOBaHHE€ H KOMIOHEHTH XA
HCIIOJIb30BaHMA B JIA3€PHEIX 000raTUTENBHBIX YCTAHOBKAaX

BBOJIHOE 3AMEYAHUE



Cy1ecTByIoLIMe CUCTEMBI ISl 000TaTUTENBHBIX MPOLIECCOB C UCIIOJIb30BAHUEM JIa3€POB
JEJSITCS. HAa JIB€ KaTEropuu: Te€, B KOTOPBIX paboyeil cpefoil sSBIAIOTCS Mapbl aTOMapHOTO
ypaHa, ¥ T€, B KOTOPBIX pabodeil Cpe1oil SBISIOTCS Mapbl ypaHOBOTO coenuHeHus. Oomumu
Ha3BaHUSMHU ISl TAKUX MPOLECCOB SIBISIOTCA: MEpBas KATErOpHUs - JIA3€pHOE Pa3/IeJICHUE
M30TONOB MO MeToay artomapHbix napoB (AVLIS wmm SILVA); BTOopas kareropus -
MOJICKYJISIPHBIN METO/1 Ja3epHoro paszaenaeHus n3otonoB (MLIS win MOLIS) u xumuueckas
peakiusl MOCpPeICTBOM H30uparesbHOM 1o u3oronam JazepHou aktuBaruu (CRISLA).

Cuctembl, 000pyIOBaHNE W KOMIIOHEHTHI ISl YCTAHOBOK JIa3€PHOTO OOOTaICHHS
BKJIIOUYAIOT: a) YCTPOMCTBA JIJIs MOJa4YM MapoB METAUIMUYECKOro ypaHa (i1 u30oupaTeabHON
(GbOoTOMOHM3AIINN) WIIM YCTPOWCTBA VISl TOJIaYu MapoOB ypaHOBOro coeauHeHus (s $hoto
JUCCOLMALIMM WM XUMHYECKOW aKTHUBAIMM); yCTpoWCTBa sl cOopa 0OOTrameHHOro u
00€JHEHHOTO METAJJINYECKOr0 ypaHa B KauecTBe '"mponaykra" u "XBocTOB" B mepBOi
KaTeropyu U yCTPOUCTBA JIJIsi cOOpa pa3ioKEHHBIX WM BBILIEANINX U3 PEAKIIMU COCTMHEHUN
B KayecTBe "MpoaykTa" M HeoOpaOOTAaHHOTO Marepuaja B KauecTBe "XBOCTOB" BO BTOPOM
KaTeropuu; padouune jJa3epHble CUCTEMBI JJIsl U30UPaTEeIbHOTO BO30YKIECHUSI U30TOMOB ypaHa
-235; u d) obopynoBanue AJig MOATOTOBKHU MOJAaYU M KOHBEPCUHM MNpoayKTa. Bemencteue
CIOKHOCTH CHEKTPOCKONHMH aTOMOB M COCIUHEHUN ypaHa MOXET MoTpeboBaThCs
MCITI0JIb30BaHUE JIFOOOU U3 psiJla UMEIOIIUXCS JIa3€PHBIX TEXHOJIOTHH.

[TOACHUTEJIbBHOE 3AMEUYAHUE

MHorue u3 KOMIIOHEHTOB, IMEPEUYMUCIECHHBIX B 3TOM pa3jeiie, BCTYNAalT B
HETOCPE/ICTBEHHBIM KOHTAKT C MapamMyd METAIMYECKOTO ypaHa WIU C KUJIKOCTHIO, WU C
TEXHOJIOTHYECKUM ra3oM, coctosmum u3 UF o wmn ecvecn n3 UF o n apyrux rasos. Bee

IMOBCPXHOCTHU, KOTOPBIC BCTYIIAIOT B KOHTAKT C YPAHOM HJIHU UF 6° ITOJIHOCTBIO M3T'OTOBJICHBI

13 KOPPO3UECTOMKUX MATEPUAIOB WJIH 3AIIUIIECHBI IIOKPBHITHEM U3 TaKUX MaTepuainoB. Jlys
1esnen paszena, OTHOCSIIErocsl K KOMIIOHEHTaM 000pYI0BaHUS JIJIsl JIa3€PHOTO O00OoralieHus,
MaTepHaibl, CTOMKHE K KOPPO3WH, BHI3BIBAEMOU MMapaMH WM KUAKOCTAMH, COACPKAINUMU
METAJUIMYECKUN ypaH WM YPAHOBBIC CIUJIABBI, BKJIIOYAIOT IMOKPBITHIA OKCUIOM HTTPHS
rpaduT U TaHTaJl; U MaTepUaibl, CTOUKUE K KOppo3uu, Bei3biBaemMoil UF ¢ » BKIIFOYAOT MeTpb,

HEP)KaBCIOIIYI CTajlb, AJIOMUHUNA, QIIOMUHHEBBIE CIIJIaBbl, HHUKEJIb WJIM CIUIABHI,
coaepxamue 60 % Huxens u 6onee, u croitkue k UF ¢ THOIHOCTBIO dbTopupOoBaHHbBIE

YIIICBOAOPOAHEBIC ITIOJITMMCPBI.
5.7.1. Cucremnl BemapuBanaus ypasa (AVLIS)

CHeHI/IaJ'IBHO MpeaAHa3HAYCHHBIC WJIX MMOATOTOBJIICHHBIC CUCTCMbI BbIIIAPHBAHWA YpaHa,
KOTOPBIC COACPIKAT BBICOKOMOIIHBIC IIOJIOCOBBIC HMIIM PACTPOBBIC JJICKTPOHHO-JIYUYCBBIC
MYIIKU € NepelaBaeMOoil MOIIIHOCTHIO Ha MUIIIEHB OoJiee 2,5 kB1/cm.

5.7.2. CucteMn pna o00pabOTKM IKHAKOMETALIMIECKOT'O0 YypaHa
(AVLIS)



CnernuanbHO TpeIHA3HAUYCHHBIE WM TMOATOTOBICHHBIE CUCTEMBI i 00pabOTKH
XKUJIKOTO MeTalljla JJIsl PacIUIaBICHHOTO YpaHa WU yPaHOBBIX CIUIABOB, COCTOSIIHME U3
TUTJIEH U OXJIAXKIAIOIIETO 000PYIOBAHUS JJISI TUTJICH.

[TOSACHUTEJIbBHOE 3AMEUYAHUE

Turnu m apyrue KOMIIOHEHTBI 3TOW CHUCTEMBbI, KOTOPbIE€ BCTYMalOT B KOHTAKT C
pacruiaBiIeHHBIM YPaHOM WJIM YPAHOBBIMHU CILJIaBaMH, W3TOTOBJIEHBI U3 KOPPO3UECTONKHUX U
TEPMOCTOMKUX MaTEepHaIoB WM 3allUIICHHBIX MOKPBHITUEM W3 TaKUX MAaTEpHUaJIOB.
[Ipuemnembie MaTepuaibl BKIIOYAIOT TAHTAJ, MOKPHITHIA OKCUIOM UTTpHs rpaduTt, rpadur,
MOKPBITHIN OKUCIAMU JPYTUX PEAKO3EMENIbHBIX AJIEMEHTOB UM UX CMECSIMHU.

5.7.3. Arperatn pua cb6opa "mpoaykra" u "XBOCTOB"

MeTaumdeckoro ypada (AVLIS)

CrnenuanbHO MpeaHa3HAYEHHbIE WK MOJrOTOBICHHBIE arperatsl Juisi coopa "mpoaykra”
U "XBOCTOB" METAINTMYECKOTO YpaHa B KUJIKOM WM TBEpAOH popme.
[MOACHUTEJIbBHOE 3AMEUYAHUE
KOoMMNOHEHTHI 3TUX arperatoB M3TOTOBJIEHBI U3 MaTE€pUalIOB, CTOMKUX K HarpeBy H
KOPPO3UH, BBI3BIBAEMON MapaMyu METALIUYECKOTO ypaHa WU KUJIKOCThIO, WU 3alllUIICHBI
MOKPBITUEM M3 TaKMX MaTepUalioB (TaKUX, KaK MOKPBITHIA OKCHUIOM HUTTpUsl rpadUT WU
TaHTaJI) U MOTYT BKJIIOUaTh B ce0s TpyOONPOBO/BI, KJIaMaHkl, MITyIepa, "Kenoda", BBOJIHI,
TEMJI000MEHHUKHU M KOJUIEKTOPHBIC TUIACTUHBI JIJIT MarHUTHOTO, DJIEKTPOCTATUYECKOTO WU
IPYrUX METO/IOB pa3JieieHUs.
5.7.4. Koxyxu paznemurensHoro Moxyns (AVLIS)

CnenuanbHO TpeJHAa3HAYCHHBIE WU TMOJATOTOBJICHHBIC IUIUHIPUYECKUE HIIH
MPSIMOYTOJIbHBIE KaMephI JJIsl TOMENIECHUS B HUX UCTOYHHUKA MapOB METAJUIMYECKOTO ypaHa,
ANEKTPOHHO-JIYYEBOM MYIIKUA U KOJJIEKTOPOB "mipoiykTa" 1 "XBOCTOB".

[NOACHUTEJIBHOE 3AMEUYAHUE

OTH KOKYXH UMEIOT MHOXKECTBO BXOJIHBIX OTBEPCTHUM NJIA MOJA4YU 3JIEKTPONUTAHUS U

BOJIbI, OKHA JJIsl JIa3€PHBIX IMYYKOB, COCAWHEHUU BaKyyMHBIX HAcOCOB, a TaKXe s
JIMATHOCTUKH UM KOHTPOJS KOHTPOJIbHO-U3MEPUTEIbHBIX MOpubopoB. OHH UMEIOT
IPUCTIOCOOJICHUS JIJIs1 OTKPBITUS U 3aKPBITUS, YTOOBI 00ECTIEUUTh 00CITyKUBAaHUE BHYTPEHHUX
KOMIIOHEHTOB.

5.7.5. CBepx3ByKOBhIe pacmupuTebHabie comia (MLIS)

CrnenuanbHO IpeIHa3HAYCHHbBIC WY MTOATOTOBJICHHBIE CBEPX3BYKOBBIC PACHTUPUTEILHBIE

comna i oxnaxiaenus cmeced UF . m Hecymero rasa no 150 O K win mmxe n
Kopposuecroikne k UF .

5. 7.6. Komnekropsl npoxykra msaTudropucroro ypana (MLIS)



CrnenrasibHO NpeAHA3HAYEHHBIE WX ITOATOTOBIEHHBIE KOJIJIEKTOPBI TBEPAOro IPOIyKTa
msitugropucroro ypana (UF ), cocrosmne u3 ¢uiabTpa, KOMICKTOPOB YAapPHOTO HIHM

IMKJIOHHOTO THIIA MM UX COYETaHWH U Koppo3uecToiikue k cpene UF 4 /UF 6"

5.7.7. Kommpeccopst UF  /mecymero rasa (MLIS)

CnenuanbHO IpeAHA3HAYCHHBIE WIIH MTOJrOTOBICHHBIE KOMITpeccopsl i cMeceit UF c U
HECYLIETO rasa JJsd JJHTEIbHOW sKcmyartauuu B cpene UF 6 - KoMnoHeHTsl 3THX

KOMIIPECCOPOB, KOTOPLIC BCTYHAOT B KOHTAKT C HCCYHIMM TIa3oM, H3TOTOBJICHBI H3
KOppOSHeCTOfIKHX Kk UF 6 MATCPpUAJIOB WUJIN 3allIUMIICHBI ITIOKPBITUEM U3 TAKUX MATCPHAJIOB.

5.7..8. YnorHeHns Bpamarommxcs BaioB (MLIS)

CrenuanbHO peAHA3HAYCHHBIC WIIHM MTOJITOTOBJICHHBIC YIIOTHEHUS BpaIalolIUXCs BaJIOB
, YCTAHOBJIEHHBbIE Ha CTOPOHE NOJAaYW M HA CTOPOHE BBIXOJA [JI YIUIOTHEHHS Baja,
COCUHSIONIET0 POTOP KOMIIPECCopa C MPUBOJIHBIM JIBUTATENIEM, C TEM UYTOObI 00€CTIEYUTh
HAJIe)KHYI0O T€PMETH3aIMI0, MPEIOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTMYECKOTO Ta3za Wid
HAaTeKaHWE BO3JyXa WM YIUIOTHSIONIETO Ta3a BO BHYTPEHHIOIO KaMmepy KOoMIIpeccopa,
KoTopas 3anoiHeHa cMechio UF 1 Hecymero rasa.

9. Cucrems! propupoBanus (MLIS)

CrnernuanabHO TIpeaHA3HAYCHHBIC WITH TIOATOTOBJICHHBIE cucTeMbl 1 propupoBanust UF 5
(B TBepioM coctosinum) B UF 6 (raz).

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI IIPeAHA3HAYCHBI UL YTOpHpoBaHus codparHoro mopomka UF . B UF B

LeJIAX MOCJIeayoIero coopa B KOHTEHHEpax MpoayKTa WM Ajs noaauu B 6moku MLIS s
JOTOIHUTENBHOr0 oboramnieHus. [Ilpu npuMeHeHnn ogHOTo NOaX04a peakuus GToprupoBaHUs
MOJKET OBITh 3aBeplleHa B Ipejenax CUCTEMBbl pa3JesIeHus U30TOIOB, Ie UJIET PEeaKIusl U
HETIOCPEJICTBEHHOE W3BJICYEHHE U3 KOJUIEKTOPOB '"mpoxaykra'. IIpM mpuMeHEHUH Ipyroro
nozxosa nopomok UF , Moxer OBITH M3BIICUCH/TIEPEMEIIICH U3 KOJUIEKTOPOB "MpoayKTa" B

MOAXOSAIIUN peakTop (HampuMep, PeakTop C TICEBIOOKIKCHHBIM CJIOEM KaTalnu3aTopa,
TeJTMKOUIAIBHBIN PEaKTOp WM KapoBasi OamrHs) B mesax GTopupoBaHus. B oboux ciydasx
UCITONTB3YETCsl 000pYyIOBaHUE ISl XpaHEHUS U TepeHoca Gpropa (WK IpyTrux TPHEMIEMBIX
(ropupyromIKX peareHToB) u st cOopa u neperoca UF .

5.7.10. Macc-cniektpomerpsr/uctogavky noHoB UF6 (MLIS)
CHGL[I/IaJ'IBHO NpeaAHa3HAUYCHHLIC WX ITOATOTOBJICHHBIC MAaIrHUTHBLIC WUJIW KBAAPYIIOJbHEBIC
"

MacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOJUTH MPSIMOK OTOOp MPOO MOJaBaeMOIl MAacChl,
npoaykra" i "XBocToB" u3 ra3oBbix noTokoB UF ¢ H o0Jiaaronye MoJHBIM HabopoM

CIeayUHux XapaKTEPUCTHUK:
l. ynensHas pa3pemaromas cHnocoOHOCTh Mo Macce cBbime 320;



2. colepkaT MCTOYHUKM HOHOB, M3TOTOBJICHHBIE W3 HUXPOMA WM MOHENS WIU

3al[UIIEHHBIE NOKPBITUEM u3 HUX, 1781071 HUKEJIUPOBAHHBIE;
3. coaepkaT MOHU3AIMOHHBIE HCTOYHUKU C OOMOApIHUpPOBKOM 3JIEKTPOHAMU;

4. comeprkat KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JJII U30TOMHOTO aHAJIN3a.
5.7.11. CucteMs 1O0OJa9u/CHCTEMHl OTBOJa '"HNpPOAYKTA" H
"xBoctoB" (MLIS)

CrneunalibHO NpeIHa3HAYEHHbIE WM MOATOTOBICHHBIE TEXHOJIOTUYECKHE CUCTEMBI HIIN
o0opy0BaHuE JUIsl 000TaTUTEIBHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3 Koppo3uecTorkux k UF

6 MAaTCpUuaAJIOB, WM 3alMUIICHHBIX ITOKPBITUEM H3 TAKHX MAaTCPpHUAJIOB, BKIIIOYAIOIIMUC!

a) IMUTAIOIMUEC aBTOKJIABBI, II€CYHU WUJIM CUCTCMBI, UCITIOJB3YEMBIC IJIA ITIOJa4Yn UF 6 JIIsL

npomecca oborameHus,;
b) necyOnumMatopsl (W11 XOJIOIHbIE JOBYIIIKHU), UCIIOIb3YEMbI€ JIJIsl BHIBEICHUSI HATPETOTO

UF U3 Tpolecca oOorameHus IS TOCICAYIONMIEro IepeMEeIlCHHUS;

6
C) CTAaHLUU OTBEPXKJICHUS WM CHKIKCHHS, UCIONb3yemble mist BeiBeaeHus UF . u3
mporecca oborameHus myreM cxatus u nepesoga UF o B XKHAKYI0 WM TBEPAYIO GopMmy;
d) cranmuu "npoxykra" miam "XBOCTOB", MCHONB3yeMble Ui nepemertenus UF o B

KOHTEHHEPBI.
5.7.12. Cucrems: otnenenus UF . ot Hecymero rasa (MLIS)

CrnennabHO NpeHa3HAYECHHbBIE WM MOArOTOBJIEHHBIE TEXHOJIOTHYECKUE CUCTEMBI [T
oraeneuust UF ( oT Hecymiero rasa. Hecymum ra3oM MOXET ObITh a30T, aproH HIIH APYToi

ras.
[HOACHUTEJIBHOE 3AMEUYAHUE
DTU CUCTEMBI MOTYT BKJIIOYATh TaKOe 000pyAOBaHHE, KaK:
a) KpUOTEHHbIC TEMIOOOMEHHUKH WU KpHOCEMapaTophbl, CIOCOOHBIE CO3JaBaTh
TeEMOepaTyphl -120 0 C AU MEHEE, WU
b) 6J10KM KPUOT€HHOT'O OXJIAKIEHHUSA, CIIOCOOHBIE CO3/1aBaTh TeMIiepatypsl -120 0C mm
M € H € ¢ , U I u

¢) xonoausie noBymkn UF ., criocoOHbIe cO3aBaTh TeMIIEpaTypsl -20 0 C wm menee.

5.7.13. JIazepnsie cucremnl (AVLIS, MLIS u CRISLA)
Jlazepsl WM J1a3epHbIE CUCTEMBI, CIIEHUAIBLHO PEIHA3HAYEHHBIE WIIA MOrOTOBJICHHBIE
JUTSL pa3JieeHusl U30TOMOB YpaHa.
[TOSACHUTEJIbBHOE 3AMEUYAHUE
Jlazepnas cuctema nponecca AVLIS 00bIMHO COCTOUT U3 JBYX JIA3€POB: Ja3epa Ha mapax
MEIH U Ja3zepa Ha Kpacutensx. Jlazepnas cuctema st MLIS oObrdyHO cocTouT U3 nasepa,
pabotatomiero Ha CO , WM KCHMEPHOTO Ja3epa U MHOTOXOJIOBOM ONTHYECKON SAYEHKHU C



BpalIaloMMHUCS 3epKajilaMid Ha 00eux cTopoHax. JIJist 1a3epoB WIIM JTA3€PHBIX CHCTEM TIPH
oboux mporeccax TpeOyeTcsi CTaOUInU3aTOP CIEKTPOBOM YACTOTHI JJii PaOOThl B TEUCHUE
JJINTCIIBHBIX IICPUOA0OB BPCMCHHU.
5.8. ChoemmanbHO mNpeAHa3HAY€HHBIE HIH IOATOTOBIICHHEIE
CHCTEeMEI, O00OpyJZOBaHHE H KOMHOOHEHTH NI
ACIOJB30BAaHAA HA OOOTaTHTEIBHHX YCTaHOBKax C
IUTa3MEHHBIM pa3fciICHUEM
BBOJIHOE 3AMEYAHUE
[Tpu nportecce MIa3MEHHOTO pa3IeiCHUs TIa3Ma, COCTOSIIAs U3 HOHOB ypaHa, TPOXOIUT

qepe3 JJICKTPHUUICCKOC IT0JIC, HACTPOCHHOC HAa 4aCTOTY MOHHOI'O PC30HAHCA U 235 , C TEM
yTOOBI OHH B IICPBYIO OYCPCAb IIOIVIOIIAJIM JSHCPIrui0 M YBCIHNYHMBAJIICA OHAMCTP HX

TONOPO0Opa3HbIX OpOUT. MIoHBI ¢ MpoXokIeHHEeM 0 OOJIbIIIEMY JUAMETPY 3aXBaThIBAIOTCS

U 2% [lnmazma, koTopass oOpa3oBaHa

1. o0pa3oBaHUs TMPOJYKTa, OO0OTraleHHOTO
MOCPEICTBOM MOHU3ALMU YPAHOBOI'O Mapa, COJAECPKUTCS B BAKYYMHOM KaMePE C MarHUTHBIM
M10JIEM BBICOKOM HAIIps>KCHHOCTH, 06paSOBaHHBIM C IOMOIIBIO CBCPXIIPOBOAAIICTO MarHura.
OCHOBHBIE TEXHOJIOTUYECKUE CUCTEMbI ITPOIIECCa BKIIIOYAIOT CUCTEMY T'€HEpallud ypaHOBOM
TUTa3MBbl, Pa3ACTUTEbHBIN MOTYJb CO CBEPXIIPOBOISIIAM MAarHUTOM U CUCTEMBI W3BIICUCHHSI
MeTtaiia ajist coopa "npoaykra’ u "XBocToB".
5.8.1. MuUKpOBOIHOBEIE HCTOYHHKH SHEPTHH U AHTCHHE
CHeHI/IaHBHO npcaAHa3sHaA4YCHHBIC WJINM ITOATOTOBJICHHBIC MHUKPOBOJHOBBIC MCTOYHUKHU
OHCPIrur U aHTCHHBI JIA I'CHEpaAallUKU HJIIKM YCKOPCHHUA MOHOB U 06J1a,ua}oume CJICAYIOIKUMHA
XapaKTCPUCTUKAMU: 4aCTOTa BBIIIC 30 FFL[ " CPpCAHAA BBIXOJHAA MOIMHOCTD JIA TCHEpAlluU
noHoB Oosiee 50 kBT.
5.8.2. Conenonypl 11 BO30YXKICHHA HOHOB
CHCI_II/IEU'H)HO MMPCAHA3ZHAYCHHBIC WJIX ITOATOTOBJICHHBIC COJICHOWUIBI I PAu09aCTOTHOI'O
BO30Yy)KJICHUSI MOHOB B auamnazoHe yactoT Oosnee 100 k['m m cmocoOHBIE paboTarth mpH
cpeaneit momHoctH 6osee 40 kBT.
5.8.3. Cucremnl reHepanyuy ypaHOBOM ILTa3MBI
CHCHI/IaJ'IBHO NpeaAHa3Ha4YCHHBIC UJIN IMOATOTOBJICHHBIC CUCTCMBI I'CHEpALIUN ypaHOBOﬁ
IIa3Mbl, KOTOPBIC MOI'YT COACPIKATH BBICOKOMOIIHBIC IIOJIOCOBBIC HIIM PaCTPOBLBIC
AIIEKTPOHHO-JIy4YEBbIE MYIIKHU € MepelaBacMOil MOIIIHOCTHIO Ha MUIIICHB OoJiee 2,5 kB1/cm.
5.8.4. Cucremnl g 06pabOTKH  KHAKOMETALIMIECKOTO YpaHa
CrennaibHO MpeTHA3HAYCHHBIE WU MOATOTOBJICHHBIC CHCTEMBI NI 00pabOTKH
KHJIKOTO MeTajula JUisl PacIlIaBJICHHOTO ypaHa WM YPAaHOBBIX CIUIABOB, COCTOSIIHE M3
TUTJICH M OXJIAXKIAIOIIEro 000pyI0BaHUS IS TUTIICH.
I[TOACHUTEJIbBHOE 3AMEYAHUE
Turimm v apyrue KOMIIOHEHTBl 3TOM CHUCTEMBI, KOTOPbIE BCTYIIAOT B KOHTAKT C
paciliaBJICHHBIM YpaHOM HJIM YPAHOBBIMH CIIJIaBaMM, U3IOTOBJICHBI U3 KOppO3HeCTOﬁKHX u



TEPMOCTOMKUX MaTepHajoB WIJIM 3alIHUIICHbl TOKPBHITHEM M3 TaKUX MaTepUAJIOB.
[Ipuemiiembie MaTepuaibl BKJIFOYAIOT TaHTAJI, TOKPHITHIM OKCUAOM UTTpUsl rpadur, rpadur,
MOKPBITHIN OKUCIAMU JPYTUX PEAKO3EMENIbHBIX AJIEMEHTOB UIIA UX CMECSIMHU.
5.8.5. Arperatat ans c6bopa "mpoaykra" u "xBocTOB"
METaJUIMIECKOro ypaHa
CrnenuanbHO NpeAHa3HauYeHHbIE WK MOJTOTOBIEHHBIE arperaTsl s coopa "mpoaykra'
1 "XBOCTOB" MJIsI METa/UIMYECKOTO ypaHa B TBepaod ¢opme. DTu arperatsl ajisi cOopa
M3TOTOBJICHBl M3 MAaTEpUaNiOB, CTOWKUX K HArpeBy M KOPPO3WH, BHI3BIBAEMOW MapaMu
METAJNTNYECKOTO ypaHa, TAKUX, KaK rpaduT, MOKPHITHIA OKCUIOM WUTTPUSI, U TAHTAJ, WUIU
3aIIUIIEHBI TOKPHITHEM U3 TAKUX MaTEPHAJIOB.
5.8.6 Koxyxu pa3menmTeIbHOTO MOy
[{unuHaaprdeckne KaMmephl, CIEIUaIbHO MpeTHa3HAYCHHBIC W TTOATOTOBICHHBIC IS
UCIIOJIB30BaHUsI Ha OOOTaTUTENbHBIX YCTAHOBKAX C IUIa3MEHHBIM pa3lielIeHHeM, s
MOMEIICHUs B HUX MCTOYHMKA YPAHOBOM IUJIa3Mbl, SHEPIETUYECKOTO COJECHOUJA
PaarovYacToOThl U KOJUIEKTOPOB '"mipoaykTa" u "XBOCTORB".
[MTOACHUTEJIbBHOE 3AMEYAHUE
OTH KOKYXU UMEIOT MHOKECTBO BXOJHBIX OTBEPCTUH JIJISl MOJAYHM AJIEKTPOTUTAHUSA,
coenuHeHU AUPEY3MOHHBIX HACOCOB, a TaKXKe JJsi JAUAarHOCTUKHM W KOHTPOJIs
KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOpPoB. OHM UMEIOT MPHUCIIOCOOICHUS JJIS OTKPBITUS |
3aKpBITHA, YTOOBI 00€CTIEUUTh OOCITYKMBAHNE BHYTPEHHUX KOMIIOHEHTOB M U3rOTOBJICHBI U3
COOTBETCTBYIOIINX HEMarHUTHBIX MAaTEPUAIIOB, TAKUX, KAK HEPIKABEIOIIASI CTaJIb.
5.9. CoenmanbHO NOpPEAHA3HAYCHHHICE HIH NOATOTOBICHHBIE
CHCTEeMBI, 00opyJoBaHHE H KOMHNOHEHTH I
HCIOJIB30BaHUI HA YCTaHOBKAaX JJIEKTPOMArHUTHOIO
oborameHmus.
BBOJHOE 3AMEUYAHUE
[Ipu SI€KTpOMAarHUTHOM MPOIECCE MOHBI METAJUIMYECKOTO ypaHa, MOJTyYeHHBbIC
MOCPEACTBOM MOHM3ALMH IUTAIOLIEro Marepuana u3 coiueit (00srano UCI , ), yckopsiroTes 1

npoxoadaT 4Y€pe3 MArHUTHOC IIOJIC, KOTOPOC 3aCTaBJIACT HMOHBI PA3JIMYHBIX H30TOIIOB
IMPOXOOUTH I10 PpAa3JINYHBIM HAIIPABJICHUAM. OCHOBHBIMH KOMIIOHEHTaMHU QJICKTPOMAruuTHOI' O
HU30TOITHOI'O CCIiapaTropa ABJIAKOTCS: MArHUTHOC ITOJIC IJIA OTKJIOHEHHU S/ pasaciicHus N30TOIIOB
HOHHOTO My4YKa, UCTOYHMKA HOHOB C €ro CHCTEMOW YCKOpEHHS, M CHCTEeMBbI cOopa
OTACJICHHBIX MOHOB. BcnoMorarenbHble CHCTEMBI AJIs1 3TOro mponecca BKIKOYAOT CUCTEMY
CHAOXeHUsI MarHUTHOM BHGPFHGP'I, CHUCTEMBI BBICOKOBOJBTHOI'O IMTMTAHUA NCTOUYHHKA UOHOB,
BaKYYMHYIO CUCTEMY U 06IIII/IpHI>IC CUCTEMbl XMMHUYECKOH 06pa6OTKI/I JJIs1 BOCCTAaHOBJICHUA
NPOAYKTA U OYUCTKU/pereHepalni KOMIOHEHTOB.
5.9.1. DnexTpoOMarHUTHEIE CEMapaTOpEl H30TOIOB



DNeKTPOMarHUTHBIE cemapaTopbl M30TOIOB, CIENHAIBHO MpEIHAa3HAYCHHBIC WITU
MOATOTOBJICHHBIC TSI pa3/ieJICHUs U30TOTOB ypaHa, U 000pyJ0BaHWE M KOMITOHCHTBHI JIJIs
TOTO, BKIIUYaSH:

a) IcTOYHMKY NOHOB

CriennanbHO TpeTHA3HAYCHHBIE WM TTOATOTOBICHHBIC OTACIbHBIC MM MHOTOYUCIICHHBIC
MCTOYHMKH MOHOB YpaHa, COCTOAIIME U3 UCTOYHMKA Mapa, MOHU3ATOpa U YCKOPUTEIIS MyYKa,
M3TOTOBJICHHBIE U3 COOTBETCTBYIONIUX MAaTePUAJIOB, TAKUX, Kak rpaduT, HEP>KaBEIOIIas CTab
WU MeJTb, U CITOCOOHBIX 00eCTIeYMBaTh OOITUI TOK B IMyYke HOHOB 50 MA uiu GoJree.

b) Kosiexkropsl HOHOB

KonnekTopHble MIacTUHBI, UMEIONME JIBE WM OoJiee IMIENH U Tas3a, CIeIUaIbHO
MpeaHa3HAYCHHBIE WJIM TIOJATOTOBJICHHBIC JIS COOpa MyYKOB HOHOB OOOTAlIEHHOTO W
00€THEHHOTO ypaHa W W3TOTOBIICHHBIC W3 COOTBETCTBYIOIIMX MAaTEPUANIOB, TaKUX, Kak
rpaduT UM HepKaBeroIlas CTalb.

¢) BakyymHbIe KOXKyXH

CrenuanbHO TpeaHAa3HAYCHHBIE WM TOATOTOBICHHBIE BAaKYyMHbBIE KOXYXHU IS
AJIEKTPOMArHUTHBIX CEMapaTOpOB ypaHa, M3TOTOBICHHBIE U3 COOTBETCTBYIOIIUX
HEMAarHUTHBIX MaTEPHAJIOB, TaKMX, KaK HEpKaBelollas CTajlb, M MpeJHA3HAYCHHBIC IS
pabotsl nipu gasnenuu 0,1 Ila wim HIKeE.

[MOACHUTEJIBHOE 3AMEYAHUE
OTH KOXKYXH CIEHHUAIBHO MPEeIHAa3HAYEHBI JUIsl IOMEIIEHUS] B HUX UCTOYHUKOB HMOHOB,
KOJUICKTOPHBIX TUTACTHH W BOJIOOXJIAXKTAEMBIX BKJIAJIBINICH W UMEIOT MPUCTIOCOOICHUS TSI
coeMHEeHUN MU(PY3UOHHBIX HACOCOB W MPHUCIIOCOOJICHHS sl OTKPBITHS U 3aKPBITHS B
EJIX U3BJICUCHHS M 3aMEHBI 9 TUX KOMITOHCHTOB.
d) MarHuTHbI€ MTOJIOCHBIE HAKOHEYHUKH

CnenuanpHO TpeaHAa3HAYCHHBIC WJIM TOATOTOBIICHHBIE MAarHUTHBIE ITOJFOCHBIS
HAaKOHEYHUKH, UMEIOIIHNE ThaMeTp Oojee 2 M, UCIIOIb3yeMbI€ ISl 00eCIIeYeHUs TOCTOSTHHOTO
MarHUTHOTO TTOJISI B 3JICKTPOMAarHUTHOM CeIapaTope M30TOIOB U JIIS MIEPEHOCAa MAarHUTHOTO
TIOJISI MKy PACIIOJIOKEHHBIMHE PSJIOM CeTIapaToOpaMH.

5.9.2. BEICOKOBOJIbTHEIC HCTOYHMKH ITHTaHHA
CrnenmanpHO TIpeAHA3HAYCHHBIC WJIM TIOJATOTOBJICHHBIE BHICOKOBOJIBTHBIE UCTOYHUKH
NUTAHUSA I MCTOYHUKOB HMOHOB, OO0JIaJalolke IMOJHBIM Ha0OpOM CIEAYIOIUX
XapaKTEPUCTHUK: MOTYT pab0OTaTh B HEMIPEPHIBHOM pPEXUME, BbIX0oAHOE HampsikeHue 20 000 B
unn 6onee, BRIXOAHON TOK 1 A wmiaum OGonee u crabmim3anus HanpsokeHus menee 0,01 % B
TEUYECHUE § 4acoB.
5.9.3. UcTounNKHA NUTaHUS DIEKTPOMAarHATOB
CreunaibHO MpeaHa3HAYeHHBIE WJIM MOJTOTOBJICHHbIE MOILIHBIE UCTOYHUKU MUTAHUS
MOCTOSTHHOTO TOKa JJISl AJEKTPOMAarHWTOB, O0JaJaroN(yie MOJHBIM HAOOpPOM CIEAYIOIINX



XapaKTEPUCTUK: BBIXOJHOM TOK B HEMpephIBHOM pekume S00 A umu 6osee mpu HaNps>KeHU!
100 B unu Gonee, mpu crabuinuzaiuu Mo ToKy uiau HanpsbkeHuto menee 0,01 % B teuenue 8
4acoB.
6. VYcraHOBKHM [ DIPOHU3BOACTBA TSKEIOM BOABI, ACUTEpHA H
neiTepueBHIX COCNUHEHHH M o0OopymoBaHHWE, CHEMHAIBHO
OpeaAHASHAYCHHOC WM IOATOTOBJICHHOC AJIA 3TOI'0
BBOJ/IHOE 3AMEYAHUE
Tsxkenyro BOAy MOHO IMPOW3BOJHNTH, UCHOJB3YS pa3inyHble Mpoiecchl. OmHaKo
KOMMEPYECKH BBITOJIHBIMU SIBJISIFOTCS JIBa MpOIIecca: MPOIecC U30TOMHOI0 0OMeHa BOIBI U
cepoBoiopoa (rporecc GS) u mporiecc U30TOIMHOr0 0OMEeHa aMMHaKa U BOJ0OPO/Ia.
[Tponiecc GS ocHOBaH Ha OOMEHE BOJOPOAA U ACUTEPHS MEXKy BOJOW U CEPOBOIOPOIOM
B CHCTEME KOJIOHH, KOTOPBIE JKCIUTYaTUPYIOTCS C XOJIOJHOM BEPXHEW CEKLUHUEN U Topsiue
HWKHEN cekuueil. Boja Teder BHU3 MO KOJIOHHAM, B TO BpeMsS KaK CEPOBOJOPOIHBIN ra3
HUPKYJIUPYET OT JHA K BEPUIMHE KOJOHH. JIJIsi cOnelCcTBUSI CMEIIMBAHUIO Ta3a U BOJbI
UCIIOJIb3YETCSl PAA AbIpUATBIX JIOTKOB. JledTepuil mepememaercs B BOAY NHPU HHU3KUX
TeMIepaTypax u B CEpOBOJOPO/I ITPU BHICOKUX TeMreparypax. OboraiieHHbIe JedTeprueM ras
WJIM BOJIa YJAJISIFOTCSL U3 KOJIOHH MEPBOMl CTYNIEHU Ha CTHIKE TOPSYUX U XOJIOJHBIX CEKIUH, U
MIPOIIECC MOBTOPSIETCSI B KOJIOHHAX cieayronieit crynenu. [IpoaykT nmocnenneit ¢assl - Boa,
oboramienHas nevrepueM 1o 30 %, HampaBisieTcsl B IUCTWUISIHUOHHYIO YCTAHOBKY IS
IPOU3BOJICTBA PEAKTOPHO-YUCTOM TSXKENON BOAbL, T.€. 99,75 % oxucu aeittepus. B nmpouecce
oOMEHa MeXJTy aMMHaKOM U BOJOPOJOM MOXHO HU3BJIEKaTh JCHUTEpUM U3 CHHTE3-Taza
NOCPEACTBOM KOHTaKTa C XKUIKHUM aMMHAKOM B IPUCYTCTBUM KaTtanuzaropa. CuHTE3-ra3
MojaeTcsi B OOMEHHBbIE KOJIOHHBI U 3aTE€M B aMMHA4YHbIN KOHBepTep. BHYTpu KOIOHH ra3
MMOJHUMAETCS OT JIHA K BEPILUHE, B TO BPEMS KaK JKHIKUW aMMHUAK TE€UYET OT BEPIIUHBI KO IHY
. JleTepuii B CUHTE3-Ta3e JIMIIAETCA BOAOPOJA U KOHIEHTPUPYETCA B aMMHake. AMMHAK
MOCTYIAeT 3aT€éM B YCTAHOBKY JIJII KPEKHMHIa aMMHaka Ha JHE KOJIOHHBI, TOTJa KakK ra3s
cobupaeTcs B aMMHAuyHOM KOHBepTepe Ha BepliumHe. Ha mocrmenyromux CTyneHsX
MPOUCXOAUT JajbHElllee oOoraieHue, W MOyTeM OKOHYATENbHOW JUCTUIIAIUU
NPOU3BOJIUTCSL PEAKTOPHO-UMCTas TsbKenas Boja. llomada cuHTE3-raza MOXKET OBITh
o0OecreyeHa aMMHA4YHOW yCTAaHOBKOM, KOTOpPasi B CBOIO OYEpPENb MOXKET OBITh COOpYKEHa
BMECTE C YCTAHOBKOM JIJIsi TPOU3BOACTBA TSHKEJION BOJBI MTyTEM U30TOIMHOIO 0OMEHa aMMHUaKa
1 Bojiopoja. B mpouecce aMMHauHO-BOAOPOIHOTO OOMEHA B KaU€CTBE HCTOYHUKA UCXOJAHOIO
neutepus MOJKET TaKkKe HUCIOJb30BAThCH oOBIYHAS BOJIA.
MHorue npeamMeThl KIFo4eBoro 000pya0BaHus Jjisl yCTaHOBOK IO MTPOU3BOJICTBY TSHKEJION
BOJIbI, HMCTOJB3YIOMUX mporecchl GS wim aMMuavyHO-BOJOPOJHOTO OOMEHA, IIUPOKO
pacnpocTpaHeHbl B HEKOTOPBIX OTpacisiX HepTeXuMHUuecKol mpoMbIIIeHHOCTH. OcoOeHHO
ATO KacaeTcs HeOOJbIIUX YCTAaHOBOK, MCHOIB3yromux mnporecc GS. OaHako HEeMHOTHE
npeaMeTbl  00opynoBaHUS  SBISIOTCS  cTaHgapTHbIMU. [Ipomeccet GS wu
aMMHUAYHO-BOJIOPOJTHOTO 0OMeHa TpeOyroT 00paboTKu OOJBIIUX  KOJUYECTB



BOCIUIAMEHSIOIIUXCS, KOPPO3UOHHBIX U TOKCUYHBIX KUJIKOCTEH MPHU MOBBIIICHHOM JaBJICHUU.
CoOTBETCTBEHHO TpHU pa3pabOTKe CTAHAAPTOB MO MPOEKTUPOBAHUIO M SKCIUTyaTALMH IS
YCTaHOBOK M 00OPYJIOBaHUs, UCHOJB3YIOIIUX 3THU IMPOLECCHI, CIEAYET YAENATh OOJbIIOe
BHMMaHUE MOJ00pPY MaTepUalOB U HX XAPAKTEPUCTHUKAM C TE€M, YTOOBI OOECIEUUTH
JUIUTENIbHBIA CPOK CIY>KOBI MpPHU COXpPAaHEHUH BBICOKON OE€30MacHOCTH U HAJEKHOCTH.
Omnpenenenue MacmTaboB 00yCIOBIMBAETCS TJIABHBIM 00pa3oM COOOpaKeHUSIMU SKOHOMUKU
u HeoOxoaumocTu. Takum oOpazom, OoJibIIass YacTh MPEAMETOB OOOpPYIOBAHUSA
M3TOTOBJISIETCS B COOTBETCTBUM C TpeOOBaHMSIMU 3aKa3unka. HakoHell, cieayer OTMETUTb,
4yTO Kak B mpouecce GS, Tak ¥ B mpouecce aMMHA4YHO-BOJOPOJHOTO OOMEHa, MPEeaMETh
o0opyaoBaHMs, KOTOpbIE MO OTAEILHOCTH HE TMpeaHa3HAuYCHbl WIJIM TOATOTOBIICHBI
CHEeUaIbHO ISl TPOU3BOACTBA TSKENION BOJBI, MOTYT COOMPATHCS B CUCTEMBI, CIIEUATBHO
MpeaHa3HAauYCHHbBIE WJIM MOATOTOBJICHHBIC ISl MPOW3BOJACTBA TsDKENIOW Boabl. [Ipummepamu
TaKUX CHCTEM, MPUMEHSEMBbIX B O0OMX MPOIECCax, SIBISIOTCS CUCTEMa KAaTAIUTHYECKOTO
KpEKHHTIa, UCIO0JIb3yeMasl B Mpouecce oOMeHa aMMHaka U BOJOPOJa, U JTUCTUIUISIHUOHHBIE
CHUCTEMBbI, HCIOJIb3yEeMbIE B MPOIECCE OKOHYATEIBHOW KOHIEHTPALUM TSKEION BOJIBI,
JOBOAIIE N ee 10 YPOBHS PEaKTOPHO-YUCTOM.
[IpeameTsl 060pyAOBaHUS, KOTOPHIE CHEIUATBLHO MPEIHAa3HAYEHBI WU TTOATOTOBJICHBI
JUTSL IPOU3BOJCTBA TSKENION BOJBI MYTEM MCIOJIb30BaHUs JIMOO Mpoliecca oOMeHa BOAbI U
CepoBOI0poa, IMOO Mpoliecca OOMeHa aMMHaKa U BOAOPO/a, BKIIIOYAIOT:
6.1. Bogo-cepoBoopoanabie OOMEHHBIE KOJIOHHEI
OOMeHHbBIE KOJIOHHBI, U3rOTaBJIMBAEMbBIE U3 MEJIKO3EPHUCTON YIJIEPOAUCTON cTaln (
Hanpumep, ASTM A516), nuamerpom ot 6 M (20 dyToB) 10 9 M (30 dpyTOB), KOTOpPHIE MOTYT
AKCIUTyaTUPOBAThCA TMpU JaBiieHUU cBhiie win papHoM 2 Mlla (300 dbyHT/KB. Atoiim) u
MMEIOT KOPPO3UOHHBIA OMYCK B 6 MM wiiM OOJbIIe, CHENHAIBHO MPEeIHA3HAUYCHBI WU
MOATrOTOBJIEHBI ISl MPOU3BOJACTBA TSDKEJIOW BOJBI IMYTEM HCMOJb30BAHUS IIpoliecca
M30TOIHOTO OOMEHA BOJIbI U CEPOBOIOPOA.
6.2. "'a30myBKM ¥ KOMIIPECCOPHI
Onnoctrynenuarsie, ManoHanopueie (t.e. 0,2 MIla unu 30 ¢yHT/KB. mIOWM)
[EHTPOOEKHBIE Ta30/lyBKH MM KOMIIPECCOPHI ISl HUPKYISAIUU CEPOBOJIOPOIHOTO ra3a (T.e.
raza, cojepxamero Oonee 70 % H ) S), cneumanbHO TMpeAHA3HAYCHHBIE WU

MOATOTOBJICHHBIC JIsI ITPOU3BOACTBA TSHKEJIOU BOJbI ITYTEM HCIIOJIB30BaHUS IIPpOIEcCa oOMeHa
BOABI U CCPOBOAOPOAA. OTH Ta304YBKH HJIHW KOMIIPCCCOPBI UMCHOT IIPOU3BOAHUTCIBHOCTD,

MPEBBIIAOIILYIO WM PaBHYIO 56 M 3 . (120 000SCFM) nipu 3KCIUTyaTalu N0/ 1aBICHUEM,
npesblaomuM uin paBubiM 1,8 MIla (260 ¢yHT/KB. ar0iiM) Ha BXOAE, U CHAaOXKEHBI
CcaJbHUKaMH, yCTOHYMBBIMHU K BO3eHcTBHIO H S.

6.3. AMMIagHO-BOJIOPOTHEIE OOMEHHEIC KOJIOHHEI
AMMUAYHO-BO JIOPOJIHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Oosiee uiu paBHou 35 M (114,3
¢yroB) nuamerpom oT 1,5 m (4,9 ¢dyroB) mo 2,5 m (8,2 (yToB), KOTOpHIE MOTYT



AKCIUTYaTUPOBATHCS TOJ JaBjieHUEeM, mpeBbimaronmuM 15 Mlla (2225 ¢yHT/KB. nwoim),
CHelMaJbHO MpeJAHa3HAYECHHbIE WJIM MOATOTOBJIIEHHBIE NJIsi MPOU3BOJICTBA TSHKEJIOW BO/IbI
MyTEM HCII0JIb30BaHUS Mpoliecca 0OMeHa aMMHUaKka U BOAOPOJa. DTH KOJOHHBI UMEIOT TaKxkKe
0 MEHbIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOrO K€ TUaMeTpa, 4To U
HUIMHAPUYECKAs 4acTh, YEPE3 KOTOPYIO MOTYT BCTABJISATHCSA WM BBIHUMAThCS BHYTPEHHUE
YacTH KOJIOHHBI.
6.4. BuyrpeHHHE YacTH KOJIOHHBI H CTYIICHYAThIC HACOCHI
BHyTpeHHHe yacTu KOJOHHBI U CTYNEHYAThIe HACOCHI, CIICIUAIBLHO MpeIHa3HAYCHHBIC
WJIM TIOATOTOBJIEHHBIE ISl KOJIOHH JIJIS1 TPOU3BOACTBA TSYKEIOUW BOJBI MTyTEM UCIOJIb30BAaHUS
npoliecca aMMHA4YHO-BOJOPOAHOr0 OOMeHa. BHyTpeHHME YacTH KOJIOHHBI BKIIIOYAIOT
CHEeHUaIbHO MPEJHA3HAYCHHbIE KOHTAKTOPBl MEXK]y CTYINEHSIMH, COJAEHCTBYIOIINE TECHOMY
KOHTAKTy ra3za © KuAKOCTH. CTynmeH4yaThble HACOCHl BKJIIOYAIOT CIEHHAIbHO
npeHa3HAaYeHHbIE MTOTPYKAEMbI€ B KUJKOCTh HACOCHI [T IIUPKYJIAIMH KUJIKOTO aMMHaKa B
npenaenax 00bemMa KOHTaKTOPOB, HAXOIALIUXCSI BHYTPU CTYIEHEN KOJIOHH.
6.5. YcTaHOBKH 11 KpEKMHTaaMMHAaKa
VY cTaHOBKHM JIJIs1 KpEKMHIa aMMHAKa, SKCIUTYaTUPYEMbI€ MO/ 1aBICHUEM, MPEBBIIIAIOITIM
unu paBHeiM 3 Mlla (450 ¢yHT/KB. m10iiM), CHelUalbHO MpeaHA3HAYCHHBIC WIIH
MOATOTOBJICHHBIE /JI MPOU3BOJICTBA TSHKEJIOW BOJABI IMYTEM HCMOJb30BaHUS MpoIEecca
M30TOIHOTO OOMEHa aMMHUaKa U BOJAOPOa.
6.6. NudpakpacHbie aHAIA3aTOPHI MTOTJIOMIECHUT
WudpaxpacHble aHaATU3aTOPHI MOTJIOMIEHHUS, CIOCOOHBIE OCYIIECTBIISTh aHAJTN3 COOTHOIICHUS
MEXIy BOJOPOJOM M JeWTepUeM B peaibHOM MaciiTabe BpeMEeHH, KOTJla KOHIEHTpPAIUH
JneuTepus paBHbI Wiy npesbimarot 90 %.
6.7. Katamurrnaeckue neud
Karanutnueckue neun ajs nepepadOTKH 000TalleHHOTO IEUTEPUEBOro ra3a B TSHKETYI0
BOJly, CIIELIMAIBHO IMPEJHA3HAYCHHBIE WJIM MOATOTOBJIIEHHBIE NIl MPOU3BOJCTBA TSKEION
BOJIbI ITyTEM MCHOJB30BaHMS MPOIECCa U30TOMHOIO0 0OMEHa aMMHUaKa U BOAOPO/A.
7. VYcraHOBKH JJs KOHBEPCHH YypaHa Hu obopynoBanwme,
COEOHAJIbHO MPEJHA3HAYCHHOE HIH IOATOTOBICHHOE A
3TOr0
BBOJHOE 3AMEYAHUE
B ycraHoBkax W cuctemax Al KOHBEPCUU ypaHa MOXKET OCYIIECTBISTHCA OJHO WIH
HECKOJIBKO NPEBpALICHUN W3 OJHOI0 XMMHUYECKOI'0 M30TONA ypaHa B APYroH, BKIIOYAs:
KOHBEPCHIO KOHIICHTPATOB ypaHoBoii pyasl B UO , , konsepcuto UO 5 B UO , , KOHBEpCHUIO

okuceil ypana B UF , mwmm UF ., konsepcuto UF , B UF ., xonBepcuto UF B UF ,,
konsepcuio UF , B METaJUIMYECKHI ypaH M KOHBEPCUIO ¢dropunos ypana B UO , - MHorue

KJIFOUEBbIE KOMIIOHEHTBI 00OpY/I0BaHUsl YCTAHOBOK JJIi KOHBEPCUM ypaHa XapaKTEepPHBbI AJis
HEKOTOPBIX CEKTOPOB XHUMHUECKOW 00padaThiBarolIell MpoMbIlIIeHHOCTH. Hanpumep, BUabI



O60py,Z[OBaHI/I$I, HCIIOJIB3YCMOI'0O B 3THX IIPOLCCCAX, MOT'YT BKJIIOYAThb: IICUH, KAPYCCIbHLBIC
4, pCaKTOPhI C IMMCEBAOOKHNKCHHBIM CJIOEM KaTaJIn3aTopa, KapOBbIC PCAKTOPHLIC 6aHIHI/I,
KUIKOCTHBIC I_[eHTpI/I(byrI/I, JUCTHIIIIAINWMOHHBIC KOJIOHHBI M XKHUIAKOCTHO-KHUIKOCTHBIC

OKCTPAKIMOHHBIC KOJIOHHBI. O}IHaKO HC MHOTI'MC KOMITIOHCHTBI 060pleOBaHI/I$I nMerTcs B "
IOTOBOM leme"; OOIBIIMHCTBO U3 HUX JOJIDKHBI OBITH IIOATOTOBJICHBI COIJIAaCHO Tpe6OBaHI/I$IM
151 CHGHI/I(i)I/IKaHI/IHM 3aKa3uuka. B HCKOTOPBIX CIIydasax Tp€6y€TCH YYUTBIBATH CIICHUAJIBHBIC
IMPOCKTHBIC M KOHCTPYKTOPCKHC 0COOCHHOCTH IJI 3aIMThl OT arp€CCHUBHBIX CBOMCTB

HEKOTOPBIX 13 00pabarbiBacMbIx xumuieckux sewects (HF, F , , CIF ; u dropunst ypaua).

Haxkonen, cieayeT OoTMETUTh, YTO BO BCEX Ipoleccax KOHBEPCHUU ypaHA KOMIIOHEHTHI
000pyI0BaHUs, KOTOPhIE OTJEILHO CIEIUAILHO HE MPeIHA3HAUYCHBI WJIM TTOATOTOBJIEHBI IS
KOHBEpPCHUM ypaHa, MOTYT OBbITb OOBEAUHEHBI B CHUCTEMBI, KOTOpHIE CHELHHAIbHO
MpeHa3HAYCHBI WJIM TTOATOTOBJICHBI JISI UCIIOJIB30BAHMS B IIEISIX KOHBEPCUM ypaHa.
7.1. CoenmaabHO NpEeTHA3HAYCHHHIC MIH MOATOTOBJICHHEIC
CHCTEMH i KOHBEPCHH KOHIOEHTPATOB YpPaHOBOH pPyAH B
[8]6) 3
[TOSACHUTEJIBHOE 3AMEUYAHUE

KonBepcust koHIleHTpaTOB ypaHoBoi pyabl B UO 3 MOXET OCYIIECTBJIATLCSA CHaJasa

MOCPEJCTBOM PACTBOPEHUSI PYyAbl B a30THOM KHUCJIOTE W HKCTPAKIUU OYHUIIEHHOIO
reKcaruipara ypaHWIIMHUTPATa C MOMOIIbIO TAKOTO PacTBOPUTENs, Kak TpuOyTui docdar.

3aTeM rekcarujpaT ypaHuUJIguHUTpara mnpeodOpasyercs B UO au00 MOCPEACTBOM

3
KOHIICHTPAIIUU U JIEHUTPALIUH, JIUOO MOCPEACTBOM HEUTpau3aluy ra3000pa3HbIM aMMHUAKOM
JUISL TIOJIyYeHHsl NWypaHaTa aMMOHHsS C TMOclenymromieid ¢GuibTpanuei, Cymkoul u
KaJIBITMHUPOBAHUEM.
7.2. CoemuanbHO MNpeAHA3HAYCHHBIC HIH IOATOTOBICHHEIE
cucrems! it konBepcur UO , B UF

I[TOACHUTEJIBHOE 3AMEYAHUE
Kongepcusa UO 3 B UF ¢ MOMKET OCYIIECTBIIATHCSA HEMOCPEICTBEHHO dbTopupoBaHUEM.

Jlst mpotiecca TpedyeTcs UCTOYHUK Ta3000pa3zHoro Gropa Wi Tpex(ToprucToro xjiopa.
7.3. CoemuanbHO MNpeAHA3HAYCHHBIC HIH IOATOTOBICHHEIE
cucrems! 1 korseperr UO , B UO ,

I[TOACHUTEJIBHOE 3AMEYAHUE
Kougepens UO 5 B UO , MOXeT OCyIIeCTBIATECA ocpencTBoM BocctanonieHns UO ,

Fa3006pa3HBIM KPpCKHHI-aMMHAaKOM HWJIX BOAOPOJI0OM.
7.4. CoemuanbHO MNpeAHA3HAYCHHBIE HIH IOATOTOBICHHEIE
cucremst 1ya kousepeuu UO , B UF

I[NTOACHUTEJIBHOE 3AMEYAHUE



Konsepcus UO , B UF , Moxer ocymjecTBiasTses mocpeactsoM peakuun UO , ¢

razoo0pa3HbiM ¢propuctbiM BogopooM (HF) npu temnepatype 300-500 Oc.
7.5. CoenpanbHO mpejHA3HAYCHHEIS WX IOATOTOBICHHEIE CHCTeMBI 1t KoHBepenu UF |,

BUF
[MOACHUTEJIbBHOE 3AMEYAHUE
Konsepcus UF , B UF ¢ OCYLIECTBJIACTCS MOCPEICTBOM AK30TEPMHUYECKON PEAKIIUU C

¢dbtopom B peaktopHoi OamrHe. UF ¢ KOHICHCHPYETCA U3 TOPSAYMX JIETYYHX Ta3oB

ITOCPEACTBOM IPOITYCKAHUS IMOTOKA T'a3a 4epe3 XOJOAHYIO JOBYIIKY, OXJIAXKICHHYIO 10 -10 0
C. lnsg nporiecca TpedyeTcst ICTOYHUK ra3000pa3Horo ¢ropa.
7.6. CoenmanbHO TpeAHA3HAYE€HHHC HIM MNOATOTOBICHHBIE
cucreMsl 1ig koaBepcun UF4 B MeTaiummdeckuii ypas
I[TOACHUTEJIBHOE 3AMEYAHUNE

Kounsepcuss UF 4 B METAJUIMYECKU YpaH OCYUIECTBISETCS IMOCPEICTBOM €TO

BOCCTAHOBJICHHSI MarHueM (KpyIHble NMapTUU) WIM KalblHeM (Manble maptuu). Peakuus
OCYILIECTBIISIETCS IIPU TEMIIEpATypax BhIIIE TOYKH MaBieHus: ypanal000
7.7. CuoenmaabHO NOpegHA3HAYEHHHIC MIH MOOATOTOBJICHHEIE
cucreMsl g koaBepcun UF6 B UO2
[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF (8 UO , MOXeT oCyINECTBISITECS MOCPEACTBOM OJHOTO U3 TPEX
npoueccos. B mepsom nponecce UF ( BoccranasiauBaercst U rujponusyercs B UO , ¢
MCTIOIb30BaHUEM BOAOpoja M mapa. Bo Bropom mpomecce UF . ruapommsyercs
pacTBOpEHHEM B BOJE, JJIS OCAXKACHUS IUypaHaTa aMMOHHUsS J100aBiAeTCS aMMHUaK, a
auypaHat BocctaHaBiauBaercs B UO » BOJIOPOJIOM IIPH TeMIIepaType 820 C. [Ipu TpeTtbem
npouecce razooopasnsie UF 6 CO ) nu NH 3 CMEIIMBAIOTCA B BOJAE, OCaXzas
ypaHuJIkapOOHAT aMMOHHUS. YpaHUIKaApOOHAT aMMOHHMS CMEIIUBAETCS C napoM u
BOJI0poioM ipu TemmnepaTtype S00-600 0C s npoussoactsa UO ,

Kongepcus UF c B UoO , YacTO OCYIICCTBIACTCS Ha NEPBOH CTYNECHU YCTAHOBKH I10

HU3TOTOBJICHUIO TOILJIMBA.
7.8. CoenmambHO NpegHA3HAYCHHHIC MIH MNOATOTOBJICHHEIE
cacreMs! Juis korBepcun UF (B UF
I[NIOACHUTEJIbBHOE 3AMEYAHUE
KOHBGpCI/IH UF 6 B UF 4 OCYHICCTBIIACTCA IMTOCPEACTBOM BOCCTAHOBJICHUA BOJOPOAOM.
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