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[ONONTHUTESBHbLIN NPOTOKOJT
K CornawieHnio mexay YKpanHou un
MexxgyHapOoaHbIM areHTCTBOM NO aTOMHOM
9HEPrnn 0 NPUMEHEHNN rapaHTUN B CBSI3N
c [loroBopom 0 HepacnpocTpaHeHun
SAEPHOro OpPYXus

Texkct [omonnutenbHoro mnpotokosia k CorialieHuo Mexay YKpaunHod W MexayHapoaHbIM
areHTCTBOM TI0 AaTOMHOW OSHEpPruM O TMpHMEHEHHWH TapaHTud B cBa3u ¢ JloroBopom o
HEPACIIPOCTPAHEHNN  SJICPHOTO  OPYXKHs'  BOCIIPOM3BOIAMTCS B HACTOSIIEM JOKYMEHTE U
uHpopmalu BceX wieHOB. COBET YMPaBIAIONIMX OM00pHI JaHHBIA J[OMOJHUTEIBHBIN MPOTOKOJ
7 urons 2000 roga. Ou 6611 moanucad B Bene 15 asrycra 2000 rona.

B cootBercTBUu co crathel 17 J{OMOJHUTENBHOTO MPOTOKOJA OH BCTYNWI B cuily 24 siHBaps
2006 rona, B IeHb, KOTJa ATEHTCTBO MOIYYWIO OT YKpPaWHBI MUCHMEHHOE YBEIOMIICHHUE O TOM, UTO
KOHCTUTYIIMOHHBIC TPEOOBaHMS Y KPaWHbI, HEOOXOAMMBIE I BCTYIUICHHSI B CHUTY, BBITTOJTHCHEI.

! Bocripomsseneno B nokymente INFCIRC/550.
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Annex

[1ONONTHUTESBHbLIN NPOTOKOJT
K CornawieHunio mexay YKpanHou n
MexxgyHapoaHbIM areHTCTBOM MO aTOMHOM
9HEPrnn 0 NPUMEHEHNN rapaHTUN B CBSI3N
c [loroBopom 0 HepacnpocTpaHeHUn
S0EPHOro OpPYXuns

[MPUHMMAS BO BHUMAHUE, uro YkpamHa n MexXayHapomgHOE areHTCTBO MO aTOMHOM
SHepruM (B JajibHEWIIeM HMeHyeMoe "AreHTcTBOM'") sBISIOTCS ydacTHUKamu CornaimieHus o
MIPUMEHEHNHY TapaHTHi B CBA3M ¢ J{oroBOpOM 0 HepacrpoCTpaHEHUH SAEPHOTO OPYXKHs (B JTabHEHIIEM
nmenyemoro "CornaiieHreM o rapanTusix'), KoTopoe BCTyNiIo B cuity 22 stHaps 1998 rona;

YUUTBIBAS xemanue MeXAyHApOTHOTO COOOIIECTBA eIie 0ojiee YKPEIUTh PEXHUM SIIEPHOTO
HEpACIPOCTPAHCHUSI IIyTEM [MOBBINICHUS JCHCTBEHHOCTH U A(QGEKTHBHOCTH CUCTEMBI TapaHTUN
AreHTcTBa;

HAIIOMUHAS, uyro AreHTCTBO TMpH OCYIIECTBICHUM TapaHTU JOKHO YYHUTHIBAThH
HEOOXOAMMOCTh: W30€raTh CO3[aHUs MPEIMSTCTBHNA SKOHOMHYECKOMY M TEXHOJIOTHYECKOMY Pa3BHTHIO
VKpauHBl WIH MEXIYHapOAHOMY COTPYJHMYECTBY B OOJAaCTH MHPHON SAEPHON JESITENbHOCTH;
coOMIoNaTh ICHCTBYIOLIME IIOJIOKEHHS B OOJACTH OXpaHbl 370pOBbS, 0Oe30macHOCTH, (u3Hueckon
3aIUTHI, a TaKKe Opyrue ASHCTBYIOLIME TPeOOBaHUs OE30IMaCHOCTH W TpaBa OTHENbHBIX JHI; H
MIPUHUMATh BCE MEPBI MO 3alIUTE KOMMEPUYECKHX, TEXHOJOIMYECKUX W IPOMBIIUICHHBIX CEKpPETOB, a
TaKKe Ipyroi KOHGUASHIMATEHON HH(OPMAIH, KOTOPasi CTAHOBHUTCS €My U3BECTHOM;

[NPUHUMASA BO BHUMAHUE, uro yacrtora mpoBENEHUS U MHTCHCUBHOCTH MEPOIPHUATHUH,
yKa3aHHBIX B HacrosmeM IIporokorne, OyayT momAepKuUBaThCs Ha MHWHHMAJIFHOM  ypOBHE,

COOTBCTCTBYIOILICM IICJIN ITOBBIILICHUA ﬂeﬁCTBeHHOCTH n 3(1)(1)€KTI/IBHOCTI/I FapaHTPIfI AFCHTCTBa;

HACTOSIILNM YxpanHa u ATEHTCTBO COTIACHIIUCH O HIDKECIICAYIOIEM:



CBA3b MEXAY HACTOALINUM ITPOTOKOJIOM U COI'VIAHIEHUEM O I'APAHTHUAX

Cratbs 1

ITonoxxenust CornamieHust 0 TapaHTUSAX MPUMEHSIOTCS K HacTosemy [IpoTokomy B Toil Mepe, B
KAKOH OHM COOTBETCTBYIOT IOJIOKEHUSIM Hacrtosiiero IIpoTtokona u cOBMeCTHMBI ¢ HUMHU. B ciyudae
MIPOTHUBOPEUUS MEXKIy TMoJoxXeHusMHA COINIAlIeHHusT O TapaHTUAX W TIOJIOKCHUSMH HACTOSIIErO
[IpoTokona npuMeHsIOTCA oJoXKeHus Hactosiero [Iporokona.

HNPEAOCTABJIEHUE UHOOPMALIUN

Cratbpa 2

a. VKpauHa npeocTaBisieT AreHTCTBY 3asiBJICHHE, COJIepIKaliee:

i)

iii)

Vi)

OOmiee onvcanue ¥ HHPOPMALIUIO, YKA3bIBAIOILYI0 MECTO MPOBEACHHS OTHOCSIIUXCS K
SICPHOMY ~ TOIUIMBHOMY LMKy ~ HayYHO-UCCIENOBATEIbCKMX M OIBITHO-
KOHCTPYKTOPCKHX Pa0OT, HE CBS3aHHBIX C SACPHBIM MAaTepHaliOM, OCYIIECTBIISEMBIX
rae-mbo, KOTopble (PUHAHCHPYIOTCS, MOJNYYHIM KOHKPETHOE paspelleHde WM
KOHTPOJUPYIOTCS I OCYILIECTBIISIIOTCS. OT UMEHHU Y KpPauHBI.

OnpeneneHHY 0 ATEHTCTBOM Ha OCHOBE OXKHJIAEMOTO TOBBIIICHHS JICHCTBEHHOCTH WU
3¢ GEKTUBHOCTH U COTVIACOBAHHYIO ¢ YKpanHOH MH(POPMAITHIO O KacaroIIeHCs rapaHTHIiA
3KCHHyaTaHHOHHOI>i ACATCIIBHOCTM Ha YCTAHOBKAaX MW B MCCTax HaXOXIACHHA BHE
YCTaHOBOK, TIe OOBIYHO UCITONB3YETCS SIEPHBIN MaTepHal.

OOmiee onwcaHue KaXAOTO 37aHUS HA KKIOW IUIOMIAJAKe, BKIOYas €ro
UCIOJIb30BaHUE, U, €CIH ITOT0 HEAOCTATOYHO, - OMHUCAHUE €r0 COAEPKUMOro.  ITO
ONMCAHKE BKIIIOUAET KapTy TAKOU TIOLIAAKH.

Omucanne MacimTaboB oOIMepanui Uil KaKIOr0 MeCTa HaXOXIEHHS, HMEIOIIEeTOo
OTHOIILICHUE K JAEATeNbHOCTH, YKazaHHOH B [Ipunoxkenuu I k Hactosmemy [IpoTokoy.

Wudopmarmio, yka3plBaIOIIyI0 MECTO HAaXOXKICHHUS, SKCIUTyaTallHOHHOE COCTOSHHE U
OLIEHOYHBIE TOMOBBIE IPOU3BOJICTBEHHBIE MOIIHOCTH YpPaHOBBIX pYJHUKOB U
00OraTUTEIbHBIX  yYCTAHOBOK M  TOPHEBBIX  OOOTaTUTENBHBIX  YCTAaHOBOK H
CYIIECTBYIOIIMH TOI0BOW 00BEM HPOM3BOACTBA TAKUX PYIHHUKOB M 00OTaTHTEIBHBIX
YCTaHOBOK Ul YKpauHbl B LEJOM. YKpauHa HPEeIOCTABISIET 10 3aIpocy ATEHTCTBA
JTAHHBIE O CYIIECTBYIOIIEM T'OI0BOM OOBEME MPOM3BOACTBA OTIAECIBHOTO PYJHHUKA WIIN
oboraTuTenbHON ycTaHOBKH. [IpemocTaBieHue 3Toi nHpopManun He TpeOyeT BeaeHUS
HOAPOOHOr0 y4eTa SiIEpHOro MaTepuana.

I/IH(I)OpMaLII/IIO OTHOCHUTCJIIbHO UCXOAHOTO MaTepualia, KOTOpBIﬁ €€ HEC OOCTUT COCTaBa
U YUCTOTBI, KOTOPBIC [JOCJIAOT €ro IMPUIOAHBIM [JId H3rOTOBJICHUA TOIUIMBA WM
HU30TOIIHOI'O 060I‘a].LIGHI/I$I, BKJIIOYAKOMIYTO:

a) KOJIMYECTBA, XHMHUYECKHH COCTaB, WCIOIB30BAaHUEC WM MPEIIoIaracMoe
WCIIONTb30BaHME TAaKOTO MaTepHana, HEe3aBHCHMO OT €ro SIEpHOTO MU
HeﬂﬂepHOFO HCIIOJIB30BaHUsA, JIA KAaXXIO0ro MECTa HaXOXIACHUA B YKpaI/IHe, B
KOTOPOM TakOW MaTepuan IPUCYTCTBYET B KOJIMYECTBAX, IPEBBILIAIONINX
JIecsITh METPHUUECKUX TOHH ypaHa W(WiIn) IBaaTh METPUIECKUX TOHH TOPHS, a
JUISL TPYTUX MECT HAXOXKICHHUSA C KOJIMYeCTBaMHU 0ojiee OJHOM METPHUYCCKOMH
TOHHBI - OOIee KOJMYECTBO IS YKpauHbl B IEJIOM, €CIM 3TO oOIiee



vii)

vii)

b)

KOJMYECTBO INPEBBIIACT JECSITh METPUYECKMX TOHH ypaHa WM JBajlaTh
METPHYECKUX TOHH Topus. llpemocraBiieHue 3TOM MHpOpMaIuu He TpedyeT
BeJICHHS TIOAPOOHOTO yUeTa SIepHOro MaTepuara,

KOJINYECTBA, XUMUYECKUN COCTaB W IIyHKT HA3HAUYEHUS KaXIOH 3KCIIOPTHOMN
MIOCTABKH M3 YKPaWHBI TAKOTO MaTepHana Uil KOHKPETHBIX HEANECPHBIX LeNed
B KOJINYECTBAX, IPEBBIIAIONINX:

1) JecATh METPHUYECKHX TOHH YypaHa, WM Ui II0CJIe/I0BaTeIbHBIX
9KCIIOPTHBIX MOCTaBOK YpaHa W3 YKpauHbl B OAHO U TO K€
TOCYAapcTBO, KaXKaast M3 KOTOPBIX MeHee AECATH METPHYECKHX TOHH,
HO CyMMa KOTOPBIX HPEBBIIIAET AECSITh METPUYECKUX TOHH B TEUCHHE
roza;

2) ABaguaTb METPUYCCKUX TOHH TOPUA, WKW JJIA TOCICAOBATCIIBHBIX
OKCIIOPTHBIX IIOCTABOK TOpUA U3 praI/IHBI B OJHO HM TO XC€
rocyaapCrBo, KaXKJaasd M3 KOTOPBIX MEHEC ABaAlaTH MCTPHUYCCKHUX
TOHH, HO CyMMa KOTOPBIX MPEBBIMIACT ABAAUATL MCTPUICCKHUX TOHH B
TCUYCHHUC Ioaa,

KOJIMYECTBA, XUMHYCCKUN COCTaB, MCCTO HAXOXACHUA B HACTOAIICC BpEMA U
HCIIOJIb30BaHUC WK IpPEArojaracMoc HCI10JIb30BaHUEC Ka)K,HOﬁ HMHOpTHOﬁ
IIOCTaBKHU B praI/IHy TAKOro Marepuajia Aji1 KOHKPCTHBIX HECAACPHBIX ueneﬁ B
KOJIMYECTBAX, IIPEBBINIAIOIINX

1) JEeCITh METPUYECKUX TOHH ypaHa, WIM [UI1 [OCJIeI0BaTEIbHbBIX
VMMIIOPTHBIX ITOCTAaBOK ypaHa B YKpawHy, KaXJasd W3 KOTOPBIX MeHee
JECATH METPUYECKHX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET JECATh
METPHYECKUX TOHH B TE€YEHHE TO/1a;

2) JIBAJIIATh METPUYECKUX TOHH TOPHS, WM JUIS TIOCIEIIOBATEIbHBIX
HMIIOPTHBIX TTOCTABOK TOPHS B YKpawWHy, KaXKJasd M3 KOTOPBIX MeHee
JIBAJLATH METPHUUECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT
JIBaJIIIATh METPUYECKUX TOHH B TEUCHHUE T'OAa;

Ipxu TOM MNOHMMAaHWHU, HYTO MPEACTABICHUC I/IH(l)OpMaLII/II/I 0 TakKkOM MaTtepuaje,
MNpEeaAHA3HAYCHHOM MJId HEAACPHOI'0 HCIIOJIB30BaHMA, IIOCJIC TOIO0 KaK OH IOOCTHUTHET
OKOHYATCILHOM (bOpMLI CBOCTO HEAACPHOI'O UCIIOJIB30BaHUA, HE Tpe6yeTc>1.

a)

b)

WHGOPMAIMIO OTHOCHTEIBHO KOJIMYECTB, BHUJIOB FWCIIONB30BAHUSA W MECT
HAXOXJICHUSA SJICPHOTO MaTepHana, OCBOOOXKICHHOTO OT TapaHTUH B
COOTBETCTBUU cO cTaTtber 37 CornarieHus o rapaHTHsX;

MH(OPMAIMIO OTHOCHUTEIBHO KOJMYECTB (KOTOpash MOXXET HMEThb (opMmy
OLIEHOK) ¥ BHJIOB HCIIONB30BAaHHUS B KAKIOM MECTE€ HAXOXKICHHUS SIIEPHOTO
Marepuaia, OcBOOOKICHHOTO OT TrapaHTHH B COOTBETCTBHH cO cTaThell 36 b)
CornaieHus o rapaHTHsX, HO €Ile He HaXOAAIIErocss B OKOHYATEIbHOH (opme
IUTSL HEAZIEPHOTO HCTIONB30BAHMS, B KOJIMYECTBAX, MPEBHIIAIONINX YKa3aHHBIE B
cratbe 37 Cornamenus o rapanTusx. lIpemocraBieHue 3Toil nHGpOpMaUU He
TpeOyeT BeleHUs MOIPOOHOTO yUeTa SISPHOTO MaTepraa.

WHdopManyio OTHOCHUTENFHO MECTa HAaXOXICHUS WIM JalbHedmed o0paboTku
OTXO/IOB CPEIAHEr0 WM BBICOKOTO YPOBHS AKTHBHOCTH, COJAEPXKAIINX ILTyTOHHH,
BBICOKOOOOTAIIEHHBI ypaH WM ypaH-233, B OTHOLICHHMHM KOTOPBIX INPUMEHEHHUE



rapaHTHi OBIIO TIPEKPAIEHO B COOTBETCTBUU cO craTheld 11 Cormamenns o rapaHTHsIX.
s memm gaHHOrO MyHKTa '"manbHelas oOpaboTka'" He BKIIOYAET IMEPeyNaKkoBKY
OTXO/IOB WJIM WX JalbHeWlllee KOHIUIMOHUPOBAaHUE, HE IpeyCMaTpUBaloliee
paszeneHus 3JIeMEHTOB, VISl XPAaHEHS WITH 3aXOPOHEHHSL.

Crnenyrougyro MH(OpPMALMIO OTHOCHTENIBHO COIVIACOBAHHOTO OOOpPYAOBAaHHA U
HEsIEPHOT0 MaTepUana, nepeuucieHsbix B [punoxennu II:

a) M0 KaKIOW DKCIOPTHOM IOCTaBKe W3 YKpaWHBI TaKOro 00OpYyIOBaHUSA H
MaTepuana; uneHTH(QUKaIUs, KOJMYECTBO, MECTO IPEIIoIaraeMoro
WCTIONTb30BaHMs B TOCYAApCTBE-TIONyYarene M Jara WIA B COOTBETCTBYOIINX
ClTy4asix O’KuaeMas jaTa SKCIIOPTHOM TIOCTaBKY;

b) M0 KOHKPETHOMY 3ampocy ATEHTCTBa, IOATBEPKACHUE YKpauHOM Kak
UMITOPTUPYIOIIMM TOCYAapCTBOM HMH(POPMALMM  OTHOCHTENBHO 9JKCIOpTa
TaKoro 0oOOpyJOBaHUS M MaTepuaia B YKpauHy, MPEAOCTaBICHHON ATEHTCTBY
JpPYTUM TrOCYJapCTBOM.

OO0mue TUIaHel Ha TPEACTOSIINN JECSITUICTHHN TIepHOoN, WMEIOINE OTHOIICHHE K
Pa3sBUTHUIO AACPHOI0 TOIUIMBHOI'O ITHUKJIA (BKJI}O‘IaSI IJIaHUPYEMBIC OTHOCAIINECA K
SICPHOMY ~ TOIUIMBHOMY  LHUKIYy  HAy4YHO-HUCCICAOBAaTENIbCKUE U OMNBITHO-
KOHCTPYKTOpCKHE  paboThl), KOTAa OHH  YTBEPXKICHBI  COOTBETCTBYIOLTUMH
KOMIIETEHTHBIMH OpraHaMu B Y KpauHe.

YkpanHa TmpuWiaraetT BCE pa3yMHBIE YCHIHS, C TEeM YTOOBl TMPEIOCTABUTH ATCHTCTBY
CIEYIOIIY0 HH(POPMALIUIO:

i)

ob1ee onucanue M UHGOOPMALIMIO, YKAa3bIBAIOIIYI0 MECTO TPOBEICHUS OTHOCALIUXCS K
SA0EpHOMY  TOIUIMBHOMY  IWMKIy  Hay4YHO-HCCIEIOBAaTENbCKUX W OINBITHO-
KOHCTPYKTOPCKHX paloT, HE CBSI3aHHBIX C SJEPHBIM MaTepUalioM, KOTOpble KOHKPETHO
OTHOCATCS K 000TrameHuo, nepepadboTke sSAEpHOro TOIUIMBA MM K 00pabOTKe 0TXOI0B
CpPEOHET0 WM  BBICOKOTO  YPOBHS ~ AaKTUBHOCTH, COIEpXKANIMX  IUTYTOHWH,
BBICOKOOOOTAIIIEHHBIN ypaH WM ypaH-233, oCcyIecTBIsIEMBIX I/1e-1100 B YKpauHe, HO
KOTOpble HE (MHAHCHPYIOTCS, HE MOJYyYMIM KOHKPETHOTO pa3pelleHHus WM He
KOHTPOJIUPYIOTCSI YKPauHOW MJIM HE OCYILECTBIIIIOTCS OT UMEHU YKpaunsl. [l nenu
JaHHOTO MyHKTa "00paboTKa" 0TXOJOB CPEJHETO MM BHICOKOTO YPOBHS AKTHBHOCTH HE
BKIIFOYA€T  MEPEYNMakoBKy  OTXOJOB  MIM  MX  KOHOWLIMOHUPOBaHWE,  HE
IIpey CMaTpUBAIOIIEE PA3ACIICHUS IEMEHTOB, Ul XPaHEHUS WU 3aXOPOHEHUS.

obliee OmHCaHUE [JEATEIbHOCTH M CBEJEHUs O JMUE MWIM OpraHu3aluy,
OCYILIECTBIAIOUIMX TaKyl JAEATETbHOCTh B ONPEENCHHBIX ATISHTCTBOM MECTax
HaXOXXIEHUA 3a MpeAenamMy IUIOMAIKH, KOTOpble, 10 MHEHUIO ATEHTCTBA, MOIJIM OBl
(YHKIMOHATBHO OBITH CBSI3aHBI C JICSITEILHOCTBIO Ha 3TOM Tutonianke. [IpenocraeieHue
Takoil nHQoOpMaIMK SBISETCS HPEIMETOM KOHKpEeTHOro 3ampoca ArenrcrBa. OHa
MPEaOCTABIIACTCA B KOHCYJIbTAIIUU C AreHTCcTBOM N CBOCBPEMCHHO.

Ilo 3ampocy AreHtcTBa YKpawHa [aeT YTOYHEHHS WM Pa3bsACHEHHS JI000H HWH(MOpMAIH,
MPENOCTaBICHHON B COOTBETCTBUM C HACTOSIIEH CTaThel, B TOM CTENEHHU, B KOTOPO OHAa UMEET
OTHOLLEHUE K €SI TapaHTHH.



Cratpa 3

a. VkpanHa mnpenoctaBiser AreHTCTBYy B TedeHHe 180 qHel mocne BCTYIUIGHHS B CHILY
HacTtosmiero [Iporokona nHBOpMAIHIO, 0 KOTOPOI TOBOPHUTCS B CTaThe 2.a. 1), iii), iv), V), Vi) a),
vii) ¥ X) U B cTathe 2.b. 1).

b. VYkpauHa npeaocTarisieT ATeHTCTBY 10 15 Masi KakIoro roja oOHOBJICHHYIO MH(OpMAIUIo, O
KOTOpOW TOBOPUTCS B TWYHKTE a. BBIIIE, 3a IEPUOJ, OXBATHIBAIOUIMN MPEAIICCTBYIOIINI
KaneHmapHelid Toa. Ecnm panee mpemocraBieHHas wH(oOpMAaIs ocranachk 0e3 W3MEHEHHH,
VYkpanHa yBeIOMIISIET 00 3TOM.

c. VYkpauHa npenocTaBiasieT AreHTCTBY 10 15 Mas Kaxmoro rojaa MHGOpPMAIIUIO, ONIPEICICHHYIO B
crathe 2.a.vi) b) U ), 32 IEpHO/, OXBATHIBAIOIIIUN MPEANICCTBYIONININ KaJCHIAPHBIHA TOI.

d. VKpauHa eXeKBapTalbHO TMPEJOCTaBIsIET ATEHTCTBY HWH(OPMAIMIO, OINpPENENICHHYI0 B
crathe 2.a.ix) a). OTa MHGOPMALMSA NPENOCTABISETCS B TEUCHHE IICCTUACCATH THEH mHocie
OKOHYaHHUS KayKJ0ro KBapTaja.

e. YkpanHa TpefOoCTaBIsAeT ATCHTCTBY HH(GOpMAIHIO, ONPEACICHHYI0 B CTaThe 2.a.viii), 3a
180 qHelt m0 oOCyIIecTBICHUS JdajbHEWIed oO0paboTkM, W A0 15 Masd Kaxaoro rona
vHpOpMAIMI0O 00 WM3MEHEHHMSX MECT HaxXOXICHHS 3a [EPHUOJl, OXBATBHIBAIOIIWI
MPEALIECTBYOIINM KaJIeHJapHbIA o1

f. VkpanHa u ATEHTCTBO JOTOBAPUBAIOTCS O BPEMEHH U YacTOTE IPEAOCTABICHHS HH()OPMAIINH,
OlpeieNIeHHOH B cTaThe 2.a.11).

g. YkpanHa TIpemaocTaBiIseT ATEHTCTBY HH(OPMAITHIO, OMPENCICHHYI B CTaThe 2.a.iX)b), B
TEYEHHE IISCTUIECSITU THEW TTOCIIe OCTYIUICHHS 3armpoca 0T ATSHTCTBA.

I[OHOJIHI/ITEJIBHBIﬁ JOCTYII
Cratpa 4

HI/DKCCJIGZ[YIOHIGC MPUMCHACTCA B CBA3U C OCYHICCTBJIICHUEM JOIMOJIHUTEIIBHOTO JOCTYyIla B
COOTBETCTBUHU CO CTAThEel 5 HACTOSAILETO HpOTOKOJ'IaI

a. ATEHTCTBO HE CTaBUT e MEXaHUCTUYCCKU WM CUCTEMATUYCCKU ITPOBEPATH I/IH(I)OpMaL[I/IIO, 0
KOTOpOﬁ TOBOPUTCH B CTATHC 2, OJHaKo ATeHTCTBO UMeeT JAOCTYII K:

1) MI000My MECTy HAXOXIECHHsS, O KOTOPOM TOBOpUTCS B cTarhe 5.a.1) wiM ii), Ha
BBIOOPOYHON OCHOBE C LEJBI0 00ECTICYEHHsI YBEPEHHOCTH B OTCYTCTBUH HE3asBJICHHBIX
SZIEPHOTO MaTepuaia u JICSITEeIbHOCTH;

i) m000My MECTy HaxOXKIeHHS, O KOTOPOM TOBOPHUTCS B cTarbe 5.b. WiH C., B IEIX
pelIeHHsT BOMpPOCAa, CBS3aHHOTO C TPABWIBHOCTBIO M TIOJHOTOW HH(OpMaIHy,
MPEAOCTAaBICHHOM B COOTBETCTBUM CO CTarbeil2 WIM B LENAX YCTpaHEHUs
HECOOTBETCTBHS, CBA3aHHOTO C 3TOM MH(OpMAaIneii;

ii) TF000MYy MeCTy HaXOXIEHHs, O KOTOPOM TOBOPUTCS B CTaThe 5.a. iii) B TOW CTENeHH, B
KOTOpPOH 3TO HEoO0X0oAuMo ATEHTCTBY HJisl TOATBEPXKICHHS A IeNel TapaHTuil
3asBJICHNS] YKPauHbI O CTaTyce YCTAaHOBKU MJIM MECTa HAXOXJICHUS BHE YCTAHOBOK, I'1I€
paHee 0OBIYHO UCTIONB30BAJICS SICPHBIN MaTepHal, Kak CHITBIX C OKCIUTyaTalllH.



1) 3a WCKIIOYCHWEM CITydacB, YKa3aHHBIX B ITyHKTE il) HIDKE, ATEHTCTBO HAIIPaBIISCT
YkpanHe npenBapuTeIbHOE YBEJIOMIICHHE O TOCTYTIE MO KpaiHel Mepe 3a 24 Jaca;

i) B OTHOIICHUM JOCTyNa K JIIOOOMYy MECTy Ha IUIOINIAaNKe, KOTOPBIM 3ampalirBaeTcs B
COYETaHHU C IMOCEHICHUAMH Ui TPOBEPKH WH(OPMAIMM O KOHCTPYKLIHH WU C
WHCHCKIUSIMA IS CTICHUATBHBIX LeNied WM OOBIYHBIMA WHCHCKIUSIMH Ha JTOM
TUIONIA/IKE, CPOK IIPEBAPUTEIILHOTO YBEIOMIICHHUS, €Clii ATEHTCTBO oOpamiaercsi ¢
3ampocoM 00 9TOM, COCTaBNsAeT, IO KpaiiHel Mepe, JBa uYaca, OTHAKO B
UCKITFOUMTEITLHBIX 00CTOSATENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB.

HpCI[BapI/ITCJ'ILHoe YBEOAOMJICHUE HAIIPABIACTCA B IMMCBMEHHOM BHUAE WU B HEM KOHKPETHO
YKa3bpIBArOTCA MPUYUHBI AOCTyIla U ACATCIIbHOCTb, KOTOpasA AOJIKHa OBITh OCyHICCTBJICHA BO
BpPEMA TaKOI'0 AOCTYIIA.

B ciydae Bompoca MITH HECOOTBETCTBUS ATEHTCTBO TIPEIOCTABIISIET Y KPaHHE BO3MOKHOCTE JIaTh
pa3bsCHEHHE U CIOCOOCTBOBATH PEIICHHIO 9STOr0 BOMPOCA WM YCTPAHCHHIO 3TOTO
HECOOTBETCTBUsL. Takas BO3MOXKHOCTh OyZeT MPEIOCTABIATHCS IO HAMpPABICHHS 3ampoca O
JOCTYTIE, €CITH TOJBbKO ATEHTCTBO HE COYTET, UYTO 3aJcpkKKa B MPEIOCTABICHHM JOCTYIIA,
BO3MOYKHO, HaHeCeT ymiepO IIeNu, ¢ KOTOPOW 3alpaiiMBaeTcs 3TOT JOCTYI. B moboM ciydae
ATeHTCTBO HE Jejact KaKux-Jmbo BbIBOAOB B OTHOHICHUH BOIIPOCa UJIKM HECOOTBETCTBUA N0 TEX
nop, moka YKpauHe He Oy/ieT MpeJ0CTaBlIcHa Takas BO3MOXKHOCTb.

Ecnmu ¢ YkpauHO# HE MOCTHTHYTO WHOHM JOTOBOPEHHOCTH, JIOCTYI OCYIIECTBIIACTCS TOJIBKO B
TeYeHHE OOBITHOTO PabOYeTro JTHS.

praI/IHa HUMCCT IPaBO Ha COMNPOBOXKIACHHUC HWHCIICKTOPOB ATeHTCTBa BO BpeMA  OCTyIa
IIpEeaACTaBUTCIISIMU YKpaI/IHI)I Ipu  yCJIOBHHU, 4YTO OTO HE 3aJACPKUBACT BBIIIOJTHCHUC
HUHCIICKTOpaMHU CBOUX (1)yHKI_II/II\/’I WJIN UHBIM 06pa30M HE MPETATCTBYET OTOMY.

Cratpa 5
YkpanHa npeocTaBisieT AreHTCTBY JOCTY K:
1) MF000MY MECTy Ha IUIOIIA/IKE;

ii) MO00MYy MECTy HaXOXJIEHHs, OINPEICICHHOMY YKPauHOH B COOTBETCTBHH CO
cTarbet 2.a.v)-viii);

1ii) M000H CHATON C SKCIUTyaTalldl YCTaHOBKE WM CHATOMY C OKCIDIyaTallid MecCTy
HaxXOXKIEHHS BHE YCTAHOBOK, IJIe paHee OOBIYHO UCTIONB30BAICS SACPHBIN MaTepHal.

MF000OMY MECTy HaxOXICHHS, ONpeNeeHHOMY YKPaWHOW B COOTBETCTBHU CO CTaTheil 2.a.i),
crathel 2.a.1v), crarbeit 2.a.ix)b) mnm crarbeit 2.b., MOMHMO TeX, O KOTOPBIX TOBOPUTCS B
MYHKTE a.1) BBIIIC, TIPX YCIOBUH, YTO, €CIIM YKPaHHA HE MMEET BO3MOXKHOCTH TPEIOCTABHUTh
TaKOW JIOCTYI, YKpaWHa T[pHIaracT BCE pasyMHbIC YCHIMS /IS HE3aMEJIUTEIbHOIO
yIIOBJICTBOPEHNUS TPeOOBaHHU ATEHTCTBA C TIOMOIIIBIO UHBIX CPEJICTB.

000My MECTYy HaXOKACHHS, ONpeIeIeHHOMY ATEHTCTBOM, IIOMHMO T€X MECT HaXOXIEHHS, O
KOTOPBIX TOBOPUTCS B IMYHKTax a. U b. BblIe, B LEJIX 0TOOpa Mpo0 OKpyXKaroIied cpensl B
KOHKPETHOM MECTe HaXOXKAEHHS IPHU YCIOBHH, YTO, €CIM YKpawmHa HE UMEET BO3MOXXHOCTH
MPEAOCTaBUTh TaKoM JOCTYIN, YKpaWHa TIpWiaraeT BCcE€ pa3yMHble yCWIHSA I
HE3aMEe[UINTEJIbHOTO  yJIOBIETBOPEHUsT TpeOoBaHMM ATreHTCTBa B NPWISKALIMX MecTax
HAXO0JK/ICHHS WU C TIOMOIIBIO HHBIX CPEACTB.



Cratpa 6
[pu ocyniecTBIeHNH CTaThH 5 ATEHTCTBO MOXKET BBIITOIHSTE CIIECYIOIIAE BUIBI JIESITEILHOCTH:

B oTHomIeHMM 0oCTyNa B COOTBETCTBHU CO CTaThei S5.a.1) WM 1ii): BU3yalbHOE HAOIIOICHUE,
0TOOp TIPOO OKpYIKArOIIeH Cpenbl, HCIOIL30BAHNE YCTPOUCTB I OOHAPYKEHHS M U3MEPEHUS
paauanyy; ornevaThbiBaHWE W NMPUMEHEHHE JPYTUX HICHTH(OUIMPYIOMIMX M yKa3bIBAIOIINX Ha
BMEIIATEIbCTBO YCTPOMCTB, ONMpE/IEICHHBIX B J{OMOTHUTENBHBIX MOJI0KEHHUIX; U TPUMECHEHNE
IpyTUX OOBEKTUBHBIX Mep, TEXHWYECKas OCYIIECTBIMOCTh KOTOPBHIX Obla IOATBEpXKICHA U
MCIIOJIb30BAHUE KOTOpPhIX ObLUIO coryiacoBaHo CoOBETOM  ympaBisitomuX (B JajibHEHIIIEM
nMeHyeMbIM "CoBeToM") M TTOcTIe KOHCYIIBTAITNN MEXTy ATCHTCTBOM M Y KparHOM.

B oTHomIeHn# noctymna B COOTBETCTBHU CO CTaThel 5.a.il): BU3yaldbHOE HAOIIOACHHE; IOICYET
YYETHBIX EIWHHI[ SACPHOTO MaTepHana; Hepaspyllale H3MepeHHs W OoT0op Mpod;
WCIIOJNIb30BaHNE YCTPOMCTB I OOHApyXEeHHS M W3MEPEHHsl paJuallii; M3yYeHUE YYETHBIX
JIOKYMEHTOB, KacaloIIUXCs KOIUYECTBA, NMPOUCXOXKICHUS U pa3MEIeHUsl Marepuana; oToop
mpo0 OKpy’karomieil cpenpl; W TPHUMEHEHHE JpPYIMX OOBEKTHBHBIX Mep, TEeXHHYECKas
OCYIIECTBUMOCTh KOTOPBIX ObLTAa MOATBEPKICHA U UCTIONL30BaHUE KOTOPHIX OBLIO COTJIACOBAHO
CoBeToM U 1oclie KOHCYJIbTAlUA MEXTy ATEHTCTBOM U Y KDauHOM.

B oTHOmIEHNN JOCTyIa B COOTBETCTBUH €O CTaThell 5.b.: BU3yansHOe HaOmoaeHne; 0Toop mpod
OKpYXarolle cpepl; UCTONb30BAHNE YCTPOWCTB ISl OOHAPYKEHUS U M3MEpPEHUS paauallii;
M3y4EHHUE KaCAKOIIMXCs TapaHTUH IPOU3BOJACTBEHHBIX U OTTPY30UYHBIX YUETHBIX JOKYMEHTOB; U
NPUMEHEHHE JAPYTUX OOBEKTUBHBIX MeEp, TEXHMYECKas OCYLIECTBUMOCTh KOTOPBIX ObuLIa
HNOATBEPIKAEHA U UCIIOJIb30BaHUE KOTOPBIX ObLIO corslacoBaHo COBETOM U 10C/IE KOHCYJIbTaluil
MeXTy ATeHTCTBOM U Y KpauHOM.

B oTHOmEHNH [0CTyna B COOTBETCTBUH CO CTaThel 5.c: 0TOOp mpod OKpysKaromiel cpebl U B
Clly4ae, eciy pe3yibTaThl He MO3BOJIIIOT PEIIMTh BOIPOC WM YCTPaHUTh HECOOTBETCTBHE B
MecTe HaxOXKIECHHUS, OINpeNeSIeHHOM ATEHTCTBOM B COOTBETCTBMM CO  CTaThei S.C.,
UCIIONIb30BaHHE B 3TOM MECTE€ HAaXOXKICHUS BH3YaJIbHOIO HAONIOAEHHS, YCTPOWCTB ISt
OOHapyXeHUs U M3MEPeHUs pajyaliy U NPUMEHEHUE [0 COIIACOBAHMIO MEXIy YKpauHOH U
ATEHTCTBOM JIpyTHX OOBEKTUBHBIX Mep.

Crartpa 7

ITo npockbe YkpanHbl ATEHTCTBO U YKpaWHa JIOrOBapUBAIOTCS B OTHOLICHHU PETYJIUPYEMOTo
JIOCTyna B paMKax HacTosiero IIpoTokona ¢ 1Embl0 MNPEAOTBPALICHUS — PACKPBITUSL
YYBCTBUTEIILHOW € TOYKHM 3PCHHS SJACPHOTO PACIPOCTPAHEHHsS HH(POPMALUH, BBIMOJTHEHHUS
TpeOoBaHM OE30MACHOCTH WM (PU3MUECKOW 3aIMUTHl WM C TENBI0 OOCCIICYCHUS 3aIlUThI
HAXOJIAIIEHCS B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBUTEIHLHON WH(pOPMAIIHH.
Takue MOrOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIICCTBISATH ACATENHLHOCTh, KOTOPAs
SBISIETCST HeoOXoauMoW Juis  obecriedeHust yOequTeNbHONW YBEPEeHHOCTH B OTCYTCTBHUH
HE3asIBJICHHBIX SIJIEPHOTO MaTepHaia U JACATEILHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKICHHS,
BKJIIOYAs PELICHHUE JIF00Or0 BOIIPOCA, OTHOCSINETOCs K MPABHILHOCTH U MOJHOTE MHGOPMAITUH,
0 KOTOPOH TOBOPUTCS B CTaThe 2, WIM YCTPAaHECHHE HECOOTBETCTBHS, OTHOCSIIETOCS K ATOH
HHGOPMAIIHH.

VYKpanHa MOXET HpH MPEAOCTaBICHHHM HH(OPMAIMH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
MHPOPMHUPOBATH ATEHTCTBO O MECTax Ha IUIOIMIAJAKE MM B MECTe HaXOXIEHHs, Ha KOTOPBIX
MOJKET IIPUMEHSTHCS PETYIUPYEMBIH JOCTYII.

Jlo BcTyIieHUs B CHITy JTIOOBIX HEOOXOAMMEIX J[OTIOTHHUTENBEHBIX MOOKEHUH YKparmHa MOXKET
MPUOETHYTH K PETYJIMPOBAHMUIO JIOCTYIIA B COOTBETCTBUH C MOJI0KCHUSIMHU ITYHKTA . BBIIIIE.



Cratpa 8

Huuto B Hactosimem [IpoTokorne He mpensTeTByeT YKparHe MPeI0CTaBIsITh ATGHTCTBY JHOCTYII
K MeCTaM HaXOXKICHHS B JONOJHEHHE K TeM, O KOTOPHIX TOBOPHTCS B CTAaThSIX 5 M 9, WIH TPOCHTH
ATEHTCTBO 0 MPOBEACHNHN ACATCIBHOCTU IO IMPOBEPKE B KOHKPETHOM MECTEC HAXOXKIACHUA. ATeHTCTBO
He3aMe/UTUTENIbHO MPUJIaraeT BCE pasyMHbIC YCWIIHS JUISl OCYILLECTBICHHUS JCHCTBHI B COOTBETCTBHHU C
TaKoi mpochOOi.

Cratpa 9

VKkpanHa mnpenoctaBisieT ATrEHTCTBY JOCTyH K MECTaM HAXOXJACHUS, OIpeIeICHHbIM
ATeHTCTBOM i1 0TOOpa Mpod OKpy Karomiei cpeibl Ha OOMIMPHOI TEPPUTOPHH, IIPU YCIOBUH, YTO €CIH
VYkpanHa He UMEET BO3MOXKHOCTH MPEIOCTaBUTh TAKOM MOCTYI, TO YKpauHa MPUIaracT Bce pa3yMHbIC
ycunusl A YIOOBIETBOPEHHUsS TpeOoBaHWN ATreHTCTBA B albTEPHATUBHBIX MECTaX HaXOXKICHHS.
ATEHTCTBO HE 3alpalldBaeT TaKoil JOCTYyIN J0 TeX TOp, MoKa 0TOOp Mpod OKpy’Karomed cpeasl Ha
OOIIMPHOW TEPPUTOPHH M MPOLEAYPHBIE MEphI Ui €ro MpoBeneHus He ofoOpeHb CoBeTOM M HE
MIPOBE/ICHbI KOHCYBTAIINH MEXKITy ATEHTCTBOM M Y KPAaHHOM.

Cratpsa 10
ArenTcTBO HH(pOpMUpYET YKpauHy o:

a. JeaTenbHOCTH, OCYLIECTBIEHHON B paMkax Hacrosulero [IpoTokona, Bkitouast AeSITENbHOCTD B
OTHOIIIEHHUH JTFOOBIX BOIIPOCOB MJIM HECOOTBETCTBUH, KOTOPBIE ATEHTCTBO JOBEIIO IO CBEICHUS
YkpauHbl, B Tpenenax MIECTUACCATH THEH IIoCTe OCYIICCTBICHUS ATEHTCTBOM DTOM
JeATEIHLHOCTH.

b. P€3y.]'ILTaTaX JCATCIIbHOCTH B OTHOIICHHUH JIIOOBIX BOIIPOCOB HJIA HCCOOTBCTCTBI/Iﬁ, KOTOPBIC
ATeHTCTBO JOBCJIO 1O CBECACHUA YKpaI/IHLI, MO0 BO3MOXXHOCTH CKOpPEC, HO B mo0oM CcilIydac B
TCUCHUC TPpUALIATH ILHCIZ TIOCJIC TTOJTYUCHU A ATEHTCTBOM STHX PEIYIILTATOB.

C. BLIBOI[aX, KOTOPBhIE OHO CHACIaJI0O B PEIYIHTATE CBOEH JCATEIHPHOCTH B COOTBETCTBHU C
HaCTOAIINM HpOTOKOJ'IOM. Taxkue BBIBOABI MMpEaAOCTABIIAIOTCA €KECTOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratnpsa 11

a. 1) I'enepanbHbBIl OUpEKTOp yBeAoMIsieT YKpaumHy 00 yTBepxkaeHnrn (CoBETOM JI000TO
JOJDKHOCTHOTO JIUIa ATEHTCTBA B Ka4eCTBE MHCIEKTOpa Mo rapanTusM. Ecnu Ykpanna
He M3BelaeT ['eHepalbHOrO JAMPEKTOpa O CBOEM OTKJIOHEHHMH TaKOTO JIOJDKHOCTHOTO
JHIAa KaK WHCIEKTOpa Uil YKpPauHbl B TEUCHUE TPEX MECSIEB IOCIE IMOTyYeHHUS
yBeomsieHuss 00 yTBepikneHHH COBETOM, MHCIIEKTOp, O KOTOPOM TakKuM oOpa3om
yBeZloMJIeHa YKparHa, CYNTaeTCsl HA3HAUYCHHBIM B Y KPauHy.

ii) I'enepanbHBII TUPEKTOP, AEHCTBYS B OTBET HA MPOCHOY YKPauHBI WU 110 COOCTBEHHOMH
WHUIMATHABE, HE3aMeUTUTENIbHO HHPOPMHUpPYET YKpanHy o0 OT3bIBE Ha3HaYCHHS
Jr000T0 TOIDKHOCTHOTO JINIIA B KAYECTBE HHCIICKTOPA IS Y KPAHHBI.

b. YBenomieHue, 0 KOTOPOM TOBOPHUTCSI B ITyHKTE 4. BBIIIE, CYATACTCS IIOTYYECHHBIM YKPAWHOU
4yepe3 ceMb JHEeW TIOociie JaThl HampaBlieHHsT ATEHTCTBOM TaKOTO YBEIOMJICHUS YKpauHBI
3aKa3HOM KOPPECTIOHACHIIUEH.



BU3bI
Cratbs 12

VYkpanHa npu HeoOXOJUMOCTH B T€UEHHE OJHOTO MeCslla MOCie TOMYUYeHHs 3ampoca 00 STOM
[PENOCTAaBIACT YKAa3aHHOMY B TaKOM 3allpoce€ HAa3HAUCHHOMY HHCIEKTOPY COOTBETCTBYIOLLYIO
MHOTOKPAaTHYI0 BBE3JHYIO/BBIC3IHYI0 W/WIM TPaH3UTHYIO BHU3bI, YTOOBI OOECIICUHTH WHCIIEKTOPY
BO3MOKHOCTb Bb€371a M NPEOBIBAHUS HA TEPPUTOPUH YKpaWHBI B 1IEIAX BBHIIOIHEHHUS ero/ee QyHKLHUH.
JIro0ble 3arpolIeHHbIe BU3bl OyAyT NEHCTBUTENILHBI HE MEHEE OJHOIO rojia U B CiIydae HeoOXOUMOCTH
OyIlyT BO30OHOBIISITBCS HA IEPHO/] HA3HAUCHHUS HHCIIEKTOpa B YKpauHy.

JOHNOJHUTEJIBHBIE INOJOKEHUSA
Crartpa 13

a. B tex ciry4dasax, Korga praI/IHa WIA ATEHTCTBO YKa3beIBarOT Ha HCO6XOI[I/IMOCTL OIpEeacINThL B
JIOTIOTHUTENBEHBIX TIOJIOKEHUSAX, KaKUM 00pa3oM CIeQyeT MPUMEHSTh MEpHI, W3JI0KECHHBIC B
HactosimeM IIpoTtokone, VYkpanHa W ATEHTCTBO COTIJIaCOBBIBAIOT Takue JlOMOJHUTEIbHBIC
TIOJIOKEHSI B TCUCHUE JCBSIHOCTA JHEH MOCIe BCTYIUICHHS B CHUTy HacTosero [Iporokomna uim,
B TEX CIIydasx, KOTJa yKa3aHue Ha HEOOXOAMMOCTh TaKUX J{OMMOMHUTENBHBIX TTOJIOKEHUH TaeTCst
rocie BCTYIUIGHHS B CHUy Hactosmiero [IpoTokorna, - B TeueHue IeBSHOCTa JHEH 1ocie JaThl
TaKOT0 YKa3aHUsL.

b. J1o BCTyIIeHUs B CHITY JTFOOBIX HEOOXOMUMBIX J[OTIOMHUTEILHBIX TIOJI0XKCHUH ATEHTCTBO UMEET
MIPaBO MPUMEHSATH MEPHI, H3JI0KEHHBIE B HacTosmeM [IpoTokore.

CUCTEMBI CBSI3N
Cratnps 14

a. VkpanHa pgaeT paspelieHne ATeHTCTBY CBOOOIHO HCIIONB30BaTh IS CIYKEOHBIX Iiejei
CHCTEMBI CBSI3U MEXy HHCIIEKTOPaMU ATEHTCTBA B YKpanHe U LIeHTpalbHbIMU yUpexKIEHUAMHI
ArenrctBa Wwin PervoHanbHeIMEH OFOPO, BKJIIOYAsh Mepeladyy B HEaBTOHOMHOM WITH
ABTOHOMHOM peXuMe HH(POpPMaLnH, TTOCTYNAIOMIE OT YCTPOUCTB, YCTaHOBJICHHBIX ATEHTCTBOM
B LIEJIIX COXPAHEHUS W/ HAOIIONCHUS, WIN A1 U3MEPEHU, 1 00ecrieunBaeT 3aluTy TaKoi
CBSI3U. ATEHTCTBO TIOCIE KOHCYJNbTallMd ¢ VYKpauHOM HMeeT TMpaBoO MCIOJIb30BaTh
YCTaQHOBJICHHBIE Ha MEXIyHapOJHOM YPOBHE CHUCTEMBI IPSAMOM CBS3H, BKJIIOUYasl CITyTHHUKOBBIC
CHCTEMBI U PyTHE BUBI JANbHEW CBSA3M, HE UCTIONb3yeMble B YKpanHe. [lo mpocsbe YkpauHsl
WM ATEHTCTBa MOAPOOHOCTH, KAacAIOIIMECs OCYIIECTBIECHHS STOTO0 IyHKTa B OTHOIICHUH
nepefayd B HEaBTOHOMHOM WM aBTOHOMHOM peXHMe HH(GOpPMaluH, [OCTYyHAoIeH oT
YCTaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpAaHCHHWS W/HJIM HAOMIOJACHUS HIIN JUIS U3MEPEHHH,
OIpeAEISIIOTCS B JIOMOITHUTENBHBIX ONOKEHHSAX.

b. [Ipu ycraHoBieHHU CBS3M W TepeAade MHPOPMALUH, KaK 3TO MpeaycMaTpuBaeTcsl B MIyHKTE a.
BBILIE, HAUICKAMM OOpa3oM YYMTHIBACTCS HEOOXOAMMOCTh OOECIICUCHHUS!  3aLIUThHI
HaXOJAIIEHCs B YaCTHOW COOCTBEHHOCTH MJIM KOMMEPUYECKH TyBCTBUTEIBHON MH(POPMAINN HITH
TOH MH(OPMALIK O KOHCTPYKLMHU, KOTOPYIO YKpanHa CYMTaeT 0000 UyBCTBUTEIILHOM.



3ALIUTA KOH(I)I/IIIEHIII/IAJILHOFI NH®OPMAIIUU
Cratbpa 15

ATEHTCTBO MOJIEPKUBACT CTPOTHIA pexknM obecriedeHust 3PPEKTUBHON 3alIUTHI OT PACKPBITHS
KOMMEPYECKUX, TEXHOJIOTHYECKHX ¥ MPOMBIIIICHHBIX CEKPETOB U JPYToi KOH(PHACHIIHAIBHON
nH(opManyy, KOTOpasi CTAHOBUTCS €My HM3BECTHOM, BKIIOYAs TaKyl HH(POPMAIHUIO, KOTOpas
CTaHOBUTCS M3BECTHON ATEHTCTBY B XOJI€ OCYIIECTBICHUs HacTosiero [IpoTokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCA B ITYHKTC 4. BBIIIC, BKJIIIOYACT, B YaCTHOCTH, IIOJIOKCHUA,
OTHOCAIIINECA K:

1) OOIIMM MPHUHIMIAM U CBSI3aHHBIM ¢ HUIMHU MepaM I10 0OpaIleHUI0 ¢ KOH(UISHIINAILHON
nHbOpMaImei;

i) YCIIOBHUSIM HaiMa IepCOHalIa, KaCAtOIIMMCS 3alIUThl KOH(UISHINAILHON HH(POPMAIVIH;

1ii) mpolieiypaM B Cllydae  HapylIeHHMH  WIM  OPEANojiaraeMbIX  HapyIICHUH
KOH(HUICHITHATEHOCTH.

PexxuM, O KOTOPOM TOBOPHUTCS B TMYHKTE a. BBINIC, YTBEPIKAACTCS W MEPHOTHMUYCCKU
paccMatpuBaeTcs CoBeTOM.

HPUJIOXKEHUA

Cratbs 16
[lpunoxennss & HacrosmeMy [IpoTokoiy SBISIOTCS €ro HEOThEMIIEMOW 4YacThlO. 3a
WCKITIOYEHUEeM Iiefieil BHeceHus mompaBok B llpmmoxenusi, tepmuH "lIpoTokon", kak oH
ynoTtpeOIsieTcs: B HACTOAIIEM JOKyMeHTe, o3HadaeT [Iporokon u [Ipunoskenust, BMecTe B3sITHIC.
B nepeueHs BUIOB AeATENbHOCTH, yKa3aHHBIX B [Ipunokennu I, u nepeuens ob6opymoBaHus U
Marepuana, ykazaHHpIX B [lpmnoxenwn [, CoBeToM MOTYT BHOCHTBCS TIOTIPaBKH TIO
pexoMeHmanuu co3ganaoii CoBeToM pabouel IpymImbl SKCIIEPTOB OTKPHITOrO cocTaBa. Jltobast
Takasi IIOTPaBKa BCTYIAET B CHITY Yepe3 YeThIpe Mecsua mnocie ee npuHaTs CoBeToM.

BCTYIIVIEHME B CUJ1Y

Cratbs 17
Hacrosmmii mpoTokon BcTymaeT B CHWIYy B J€Hb IONYy4YeHUS ATEHTCTBOM OT YKpauHbI
MMICEMEHHOTO YBEAOMIICHHS O TOM, 4YTO YCTaHOBICHHBIE 3aKOHOJATEIILCTBOM  W/UITU

KOHCTHUTYTIMEH Y KpauHbI TpeOOBaHUsI, HEOOXOANMEIE TSI BCTYIUICHHUS B CHITY, BBITIOJTHEHBL.

VYkpanHa MOeT B J1000€ BpeMs 0 TOro, kKak Hactosiuui [IpoTokosn BCTYnHT B CHTy, 3asBUTb,
9TO OH OyZIeT IpUMEHATh HacTosAmi [IpoToKO HAa BpeMEHHOI OCHOBE.

['enepanbHbI AUpEKTOP HE3aMEAIUTENFHO HHPOPMHUPYET BCE TOCYAapCTBa - WIEHB! ATEHTCTBA

0 JTr000M 3asBIIEHUU O MPUMCHCHNN HACTOALICTO HpOTOKOHa Ha BpGMGHHOﬁ OCHOBC M O €TI0
BCTYIUVICHHUU B CUITY.
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ONPEJAEJIEHUS
Cratbs 18
Jns ueneit Hacrosiero [Iporokona:
OTHOCHIIII/IGCH K AACpHOMY TOIUIMBHOMY IIMKIIY HAYYHO-UCCICIOBATCIbCKHE HW OIIBITHO-

KOHCTPYKTOPCKHE PabOThI 03HAYAIOT JSSITEBHOCTh, KOTOPas KOHKPETHO OTHOCHTCS K JIFOOOMY
acreKTy pa3paboTKH mpoliecca WM CHCTEMBI JTF000T0 U3 CIIETYOIIEro:

- KOHBEPCHH SJICPHOTO MaTepuaa,

- oborarieHus AAePHOr0 MaTepuana,
- H3rOTOBJICHUA AACPHOI'0O TOIUIMBA,
- peaKTopoB,

- KPUTHYECKHIX COOPOK,

- nepepaboTKH SIICPHOTO TOTLINRA,

- 0o0paboTkn (HE BKJIIOYas MEPEYNAKOBKM MM KOHAWLMOHUPOBAHUS, He
[peLyCMaTPUBAIOIIETO PA3AEIEHNs IIEMEHTOB, AL XPAaHESHUSI WIIU 3aXOPOHEHUS)
OTXOJIOB CPEIHET0 WM BBICOKOTO YPOBHS aKTUBHOCTH, COJAEpKAIMX ILUTyTOHUH,
BBICOKOOOOTaIIEHHBIN YpaH WK ypan-233,

HO HE BKJIIOYAKOT JEATENBHOCTh, OTHOCSIIYIOCS K TEOPETHYECKUM MM (PyHIAMEHTAIbHBIM
HayYHBIM WCCIIEIOBaHVSAM WM K HAYYHO-HUCCIENOBATEIBCKAM M OIBITHO-KOHCTPYKTOPCKUM
paboTaM 1O  MPOMBIIUICHHBIM  TNPUMEHEHHMSIM  PAJHON30TONOB,  MEIHWIIMHCKUM,
THJIPOJIOTHYECKUM M CEIbCKOXO3SIWCTBEHHBIM MNPUMEHECHUSIM, H3YUYCHHUIO TMOCIEACTBUN I
3[IOPOBBS U OKPY>KaIOMIEH CpeIbl U TI0 YCOBEPIIEHCTBOBAHUIO TEXHIYECKOTO OOCITYKIBAHUSL.

IInomanka oO3HAa4aeT TEPPUTOPHIO, TPaHUNBI KOTOPOM  ONpelNeNeHbl YKpanHOM B
COOTBeTCTBYIOIHeﬁ I/IH(bOpMaHI/II/I O KOHCTPYKIIMH YCTAHOBKH, BKJ/IIOYasd OCTAHOBJICHHYIO
YCTaHOBKY, a TaKK€ B COOTBETCTBYIOLIEH MH(POPMAIUN O MECTE HaXOXICHUS BHE YCTAHOBOK,
rae oOBIYHO HCHONB3yeTcs SIICpHbIM MaTepHal, BKIOYas 3aKpbITOE MECTO HAXOXICHHUS BHE
YCTaHOBOK, T'JIe paHee UCIIOIb30BaNCA SAEPHBIA MaTepyan (KOTOpbIe OrPaHUYHUBAIOTCS MECTaMHU
HaXO0XK/ICHUs, TIe UMEIOTCS TOpsiuie KaMepbl WM OCYIIECTBIIUIACH AEATEIBHOCTD, CBSI3aHHAs C
KOHBEpPCHEH, oOorameHneM, H3rOTOBICHHEM WM IiepepadoTKoil TorummBa).  [Lmomanmka
BKJIFOYAET TaK)Ke BCE OOBEKThI, COBMECTHO Pa3MEIEHHBIE C YIIOMSHYTHIMHU BBIIIE YCTAHOBKOM
WIA MECTOM HAaxXOXIEHUA, C LENbI0 MNPENOCTaBICHUA WM HCIOIb30BaHUSA CYIIECTBEHHBIX
cpencTB oOecrnedeHus], BKIIIoUas: Tropsiaue KaMepsl i 00paboTKy OOTydeHHBIX MaTepHasoB,
HE coleprKalluxX SOCpPHBI MaTepuall; YCTaHOBKH Ul OOpaOOTKH, XpaHEHHs M 3aXOPOHEHUS
OTXOJIOB; a TaKKe€ 3[aHMS, CBS3aHHBIE C COIJIACOBAHHON MAEATENbHOCTBIO, OMpeaeTIeHHOI
VYKpanHOH B COOTBETCTBHH CO CTAThEH 2.a.1v) BBIILE.

CHATasg Cc SKCIUTyaTalliy YCTaHOBKA WJIM CHATOE C SKCIUTyaTallid MECTO HaXOXJICHWS BHE
YCTAHOBOK O3HAYalOT OOBEKT MM MECTO HAaXOKACHHS, HAa KOTOPHIX AEMOHTHUPOBAHbBI WIH
clenaHbl HEMPUTOHBIMH K 3KCIUTyaTalliy OCTABIIINECs] KOHCTPYKIMH U 000py/I0BaHHE, BayKHbBIE
Juid ee(ero) MCIOJb30BaHMSA, TaK YTO OHA(OHO) HE HCIONb3yeTcs JISI XPaHEHHUs SIEPHOTrO
MaTepuaiga U He MOXKET JaJjiee MCIIOIb30BaThCsl A OOpaILeHUs ¢ AACPHBIM MaTepHUalioM, €ro
00pabOTKY MITN MCITOTH30BAHMS.
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OcTaHOB/IEHHAs yCTAHOBKA MJIM 3aKPBITOE MECTO HAXOK/ICHUS] BHE YCTAHOBOK 03HAYAIOT OOBEKT
WA MECTO HAaXOXIEHUs, SKCIUTyaTalysl KOTOPBIX IPEKpalleHa U U3 KOTOPBIX U3BAT SACPHBIN
MaTepuall, HO KOTOPbIE HE CHATHI € 3KCILTyaTalliu.

BhICOK0OOOTallIeHHBIN ypaH O3HAYaeT ypaH ¢ 00OraiieHueM 1o u3oromy ypaH-235 20% wiu
BBIIIIE.

Ot16op mpob OKpyKaroIIe cpelbl B KOHKPETHOM MECTe HaXOJIeHHWs O3Ha4yaeT oTOOp mpod
OKpYXaroIel cpensl (HamprMep, BO3AyXa, BOIBI, PACTHTENFHOCTH, MOYBHI, 3arps3HEHUI) B
OTIpEeNIeICHHOM ATEHTCTBOM MECTe HAXOXKICHHMS W HEMOCPEICTBEHHON ONM30CTH OT HETo C
LIENTBI0 COAENCTBUSL ATEHTCTBY B MTOJTOTOBKE BBIBOJOB 00 OTCYTCTBHH HE3asBIICHHBIX SIEPHOTO
MaTepHralia WM SISPHOU JEITEIHHOCTH B 3TOM OIPEICIICHHOM MECTE HaXOXKICHHSI.

Ot6op 1po06 OKpYKAMOMICH Ccpeibl Ha OOUNIMPHOW TEPPUTOPUU O3Ha4daeT oTOop Tpod
OKpYXarolien cpenpl (Hanpumep, BO3yXa, BOJBI, pACTUTEIHHOCTH, TIOUBBI, 3aTPSI3HEHUI) B ps/e
OIpeNIeNICHHBIX ATEHTCTBOM MECT HaXOXICHUS C LENbI0 COACHCTBUS ATEHTCTBY B IOATOTOBKE
BBIBOJIOB 00 OTCYTCTBMH HE3asBJICHHBIX SIIEPHOTO MaTepuaja MWW SICPHOM NesSTeNbHOCTH Ha
OOLIMPHON TEPPUTOPHH.

SnepHbIil MaTepran COTJIACHO OMPENEICHUI0, TaHHOMY B cTatbe XX YcTaBa, 03HaYaeT Jr000it
WCXOJHBIA Marepuall WIH 000 CHeIUaNbHBIA pPaCICIUISIONMACT MaTepualr.  TepMuH
"UcxXomHBIA MaTepuan” HE JOJDKEH TOJIKOBAThCA KaK MPUMEHSIOUTUICS K PyJe WM OTXOIaM
pyael.  Jlroboe onpeneneHue, nanHoe CoOBETOM B COOTBETCTBHM CO craThell XX VYcraBa
AreHTCTBa Mocje BCTYIUIEHUS B CHIy Hacrosmiero IIpoTokosa, KOTOpoe paciiupsieT CIHCOK
MaTepHAJIOB, CUUTAIONINXCSA HCXOMHBIM MATEepPHaIoM WM CICHUATBLHBIM PACIICTUISIONIIMCS
MaTepualioM, BCTYNAeT B CHIy B COOTBETCTBUHM C HacTosAmmM [IpoTOKONOM TONBKO mocie
MPUHATUS Y KPauHOM.

VYcraHoBKa 03HAYaeT:

i) peakTop, KPUTHYECKYH COOpKY, 3aBOJ{ MO KOHBEPCHH, 3aBOJ IO HW3rOTOBIICHHIO,
nepepabaThIBAIOIIYI0 YCTAaHOBKY, YCTAHOBKY JJISl pa3/ieeH sl H30TOIIOB MITH OTIEIFHOE
XPaHWINIIE, W

i) MOo00e MECTO HAxXOXJICHUS, TA¢ OOBIYHO WCIIONB3YETCS SACPHBI Marephal B
KOJIMYECTBAX, MPEBBIMIAIOIIUX OAWH 3()()EKTHBHBIN KIJIOTPaAMM.

MecTo HaxO0XJIeHUsI BHE YCTAHOBOK O3HAYAET JII0OOW OOBEKT WM JH000€ MECTO HaXOXKACHHS,
KOTOpbIC HE SBJIFOTCSl YCTAHOBKOW, WM rie OOBIYHO HCIONB3yeTCs SIEPHBIA MaTepual B
KOJIMYECTBAX, PABHBIX OHOMY (P (PEKTHUBHOMY KHJIOTPAaMMY WM MEHEe.
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COBEPHIEHO B Bene nsatHaauaroro aHs aBrycra mecsia 2000 roga B AByX 3K3eMILIApax Ha
aHTJIIUNCKOM H YKPanHCKOM A3bIKaX, IIPpU 3TOM 063 TCKCTa ABJIAIOTCA PABHO AyTCHTUYHBLIMHU, 3a
WCKIIOYEHHEM TOTO, YTO B CIlydae PACXOXKICHHS aHTIUHCKHI TEKCT MMEeT NPEUMYIICCTBEHHYIO

CHUITY.

3a YKPAUHY:

(Iloonucw)

Biagumup CranucinaBoBud OrpeI3KO
ITocTosiHHBIN PEACTABUTEID

Yxpaunsl npu Mex1yHapoJHOM areHTCTBE
10 aTOMHOH 3HEpruu

13

3a MEXIYHAPOJTHOE AI'EHTCTBO
11O ATOMHOHU SHEPT'HU:

(IToonucw)

Moxamen Onsbapaneii
I'enepanbHBIi JUPEKTOP



IMPMJIOXEHMUE I
IMEPEYEHb BUJIOB AEATEJIBHOCTHU, O KOTOPBIX TOBOPUTCS B CTATHE 2.a.iv)
HACTOSIEIO ITPOTOKOJIA
1) H3roToBieHne pOTOPHBIX TPYO ISt HEHTPUPYT Wit cOOpKa ra3oBbIX LEHTPUDYT.

Potopubie TpyOb! uid ieHTpU YT 03HAYaI0T TOHKOCTEHHbIE LIMINHAPHI, OMCAaHUE KOTOPBIX
npuBeaeHo B paszaene 5.1.1 b) [punoxenus 1.

l'a3oBble HEHTPU(YTH O3HAYAIOT HEHTPU(PYTH, OMUCAHHE KOTOPBIX MPHUBEICHO BO BBOIAHOM
3aMevaHuu K pazgeny 5.1 [punoxenus I1.

il) HUsrorosnenue nuddy3noHHBIX OapbepoB.

Juddy3nonnsie Oapbepbl 03HAYAIOT TOHKHE IOPHCTHIE (IIIBTPHI, ONHCAaHWE KOTOPBIX
npuBeneHo B pazzaene 5.3.1 a) [Ipunoxxenus I1.

iii) Usrorosnenue mim cOOpKa CHCTEM, UCTIONB3YIOIIHX JIa3ePhL.

CucreMbl, UCIOIB3YIOUINE JIA3EPhl, 03HAYAIOT CUCTEMBbI, BKIIOYAOIINE T€ IPEIMEThI, ONMCAHUE
KOTOPBIX IIPUBECHO B pasznene 5.7 [Ipunoxenus 1L

iv) M3roTopieHne win cO0pKa 3IEKTPOMArHUTHBIX CEMapaTopoB H30TOIIOB.

OJIEeKTPOMAarHUTHEIE CemapaTopbl W30TOMOB O3HAYAIOT T MPEIMETHI, O KOTOPHIX TOBOPHUTCS B
pasgene 5.9.1 ITlpunoxenus Il u xoTopeie coaepKaT MUCTOYHHUKKA HOHOB, OIMCAHHUE KOTOPBIX
npuBeneHo B pazaene 5.9.1 a) [Ipmmoxxenus I1.

V) H3rotoBiaeHue Wim C60p1<a KOJIOHH HUJIK 3KCTPAKIIMOHHOT'O O60pyI[OBaHI/I$I.

KoJOHHBI MM JKCTPaKIIMOHHOE 000pYIOBaHME O3HAYAIOT T MPEAMETHI, OMHCAHUE KOTOPBIX
MPUBEACHO B paznenax 5.6.1,5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxxenus 1.

vi) W3zroToBneHre pa3enUTeNbHBIX COMEN WM BUXPEBBIX TPYyOOK Ui a’3pOAMHAMHUYECKOrO
oborareHus.

Pa3nenurenbHbIe comIa MM BUXPEBbIE TPYOKHU JUIS a9pOIMHAMUYECKOr0 000ralleHUs 03HaYaroT
pasnenuTenbHbIEe COTIa U BUXPEBBIE TPYOKH, OMMCaHNe KOTOPBIX IMPUBEICHO COOTBETCTBEHHO B
paznenax 5.5.1 u 5.5.2 Ilpunoxenus II.

vii) Wsrorosnenue wim cOopka CHCTEM reHepaIiy YPaAaHOBOM TUTIA3MEI.

CuCTeMBI reHepaly YPaHoOBOH IJIa3Mbl O3HAYAIOT CHCTEMBI [T TEHEpaIuy YPaHOBOH IIJIa3MBbl,
OMMCaHUE KOTOPBIX MprBeAeHO B pasnene 5.8.3 Ipunoxenus I1.

viii)  M3roroBieHue MUPKOHUEBBIX TPYO.

InpkoHueBble TPyOBl 0O3HA4YalOT TPYObl, OMNHMCaHWE KOTOPHIX MpHBEAEHO B paszaene 1.6
ITpunoxenns II.

1X) [Tpon3BOICTBO UM MOBBIIIEHUE KAYECTBA TSHKEIOW BOBI WK AEUTEPHSL.

Tsokenas BoIa WIN EHTEPHA 03HAYAIOT JCHTEPHI, TSHKEIYIO BOAy (OKCHI IEHTEpHs) U JIF000e
JIPyroe COeNUHEHNE JeUTepUs, B KOTOPOM OTHOIICHHE YHCIa aTOMOB ACUTEPHUS K YUCITY aTOMOB
Bozopoza npessiaet 1:5000.




xi)

xii)

xiii)

Xiv)

XV)

Wsrorosnenue rpaduta saepHON YUCTOTHI.

I'padur smepHON HYHMCTOTHI O3Ha4aeT rpaduT, ypOBEHb UYHCTOTHI KOTOPOTO BHINIE, YeM
5 MIJUTHOHHBIX YacTeii GOPHOro IKBUBAIEHTA, a INTOTHOCTB TIpeBbImacet 1,50 /e,

Wzrorosnenne KOHTEHHEPOB T 00TyIEHHOTO TOTLIHBA.

KonTtelinep i 00IyYeHHOrO TOIUIMBA O3HAYAET €MKOCTh Ul NEPEBO3KH W/WIM XpaHEHMS
00JIy4EeHHOIO TOILIMBA, 00ECIEUHUBAIOLIYI0 XUMUYECKYIO, TEIUIOBYIO U PaJIMallIOHHYIO 3allIUTYy,
a TaKKe OTBOJ TeIUIa PAclaja BO BpeMsl EpEMELEHHs, IEPEBO3KH 1 XPAHECHHUSL.

N3roroBiieHNe PeakTOPHBIX YIIPABIISIOIINAX CTEPKHEH.

PeakTopHble yNpaBISAIONINE CTEPKHU O3HAYAIOT CTEP)KHH, OMHMCAHWE KOTOPBIX MPUBEICHO B
pazzaene 1.4 Ipunoxenus I1.

Usrorosnenue 6€30MacHBIX C TOUKU 3PEHUS KPUTUIHOCTH OAKOB U PE3EPBYapOB.

besonacHble ¢ TOYKHM 3pEHUS] KPUTHYHOCTH 0aKkW W pe3epByapbl O3HAYAIOT T€ TPEIMETHI,
OIMCaHUE KOTOPBIX MPUBEAEHO B pasznenax 3.2 u 3.4 Ilpunoxenus II.

W3roToBnenne MaimH Juid pyOKky 00y4eHHbBIX TOIIMBHBIX JJIEMEHTOB.

MammHbl 11t pyOKHM 00JIYYEHHBIX TOIUIMBHBIX DJIEMEHTOB 03HAYAIOT 00OPYI0BaHHE, ONIMCAHUC
KoToporo npusezieHo B paszaene 3.1 [punoxenus 1.

Coopy>keHHe ropsiaux Kamep.

l'opsure KamMepsl 03HAYAIOT KaMepy HIIN COeTUHEHHbBIE MEXy co00i Kamepsl 00IiM 00heMOM
He MeHee 6 M°, CHAG)EHHbIE 3AIUTON, PABHOI WIM MPEBBIIIAKONICH SKBHBaTeHT 0,5 M GeToHa
IIOTHOCTRIO 3,2 T/cM’ Wim Gollee, YKOMILIEKTOBAHHEIE OOOPYHOBAHHEM JUIs TIPOBEICHHS
OTIepaIHii C UCTIOIF30BAHMEM TUCTAHIIMOHHOTO YIPABICHHS.




[MPUJIOXEHUE 11

HEPEYEHb COTJIACOBAHHOI'O ObOPYIOBAHWA N HEAZIEPHOI'O MATEPHUAJIA JUIA
OTYETHOCTU Ob 3KCIIOPTE M UMITOPTE B COOTBETCTBUU CO CTATLEMU 2.a.ix)

1.1.

1.2

PeakTopsl u peakTopHOE 060py10BaHUE
KomMmIuiekTHBIE sifIepHbIE PeaKTOPbI

SnepHple  peakTOpEI, cmocoOHBle  paboTaTh B peXHME  KOHTPOIHPYEMOH
CaMOTIOIICP)KUBAIOIIIENCS IIETTHONW peakIMM JeJIeHUs, MCKIIoYas peakTopbl HyJeBOH
MOIITHOCTH, KOTOPBIE OINPEICIAI0TCA KaK PEaKTOPhl C MPOEKTHHIM MaKCHMAIBHBIM YPOBHEM
MPOU3BOJICTBA IUTYTOHUS, HE npeBbimatomuM 100 rpaMMoB B ToJ1.

INOACHUTEJIBHOE 3AMEYAHUE

"SInepHbIii peakTop" B OCHOBHOM BKITFOYAET Y3IIbI, HAXOISIMECS BHYTPH KOPITyca peakTopa
WIM HeTOCPEICTBEHHO NPHUMBIKAIONINE K HeMy, O0OpyIOBaHHE, KOTOpOE KOHTPOIHUPYET
YPOBEHb MOIIHOCTH B AaKTUBHOW 30HE, W KOMIIOHEHTBHI, KOTOpbIE OOBIYHO COAEpXKAaT
TETJIOHOCHUTENh TEPBOTO KOHTypa AaKTHBHOW 30HBI PEaKTOpa, WM BCTYMAalOT C HUM B
HEMOCPEICTBEHHBII KOHTAKT WM YIPABIAIOT UM.

He mpenmonaraercsi WCKIIIOUEHHE pPEaKTOPOB, KOTOPHIE HAIUIEKAIIMM 00pa3oM MOTJIH ObI
MOABEPTHYTHCS MOJU(MUKALNM ISl IPOU3BOJICTBA 3HAYMTENHLHO OOJIBIIEr0 KOJUYECTBA, YEM
100 rpaMMOB TUTYTOHMSI B TOJI. PeakTopbl, peiHa3HauEHHbIE I JJIMTEIbHON 3KCILTyaTalluu
Ha 3HAQYUTCJIBHBIX YPOBHAX MOIIHOCTH, HE3aBUCUMO OT CTCICHU HX BO3MOKHOCTEN
MIPOU3BOJICTBA ILTYTOHUS, HE pACCMATPUBAIOTCS KaK "peakTophbl HyJIEBOW MOLTHOCTH".

PeakTopHbIe KOpITyca BHLICOKOTO JaBJIeHMsI

Meramyeckne Kopiyca B cOOpe WM UX OCHOBHBIE YacTH 3aBOJICKOTO W3TOTOBJICHUS,
KOTOpBIE CIEIHAIBHO MPEAHA3HAUYCHBI MM TOATOTOBIICHBI ISl Pa3MELICHUS B HUX aKTUBHOU
30HBI SIIEPHBIX PEAKTOPOB, KaK OHHW OIpeneNieHbl B MyHKTe 1.1. Bbime, u crocoOHbIe
BBIJICP)KUBATH pabouee MaBIeHUE TEIUIOHOCUTEIS IIEPBOTO KOHTYPA.

[NOSCHUTEJIBHOE 3AMEYAHUE

BerHHﬂ IUIMTa KOpPITyCa BBICOKOI'O JaBJICHHA PEAKTOpa OXBATBIBACTCA ITYHKTOM 1.2 kak
OCHOBHas, 3aBOJICKOI'0 M3roTOBJICHUS, YaCTh KOPITyCa BBICOKOT'O OaBJICHUA.

BHyTpeHHHe yacTi peaktopa (Harmpumep, MOIICP)KUBAIONIHE KOJOHHBI W IUIATHI aKTHBHOMN
30HBI M JpyrHe BHYTPEHHHE YacTH KOPIyca, HalpaBISIOMME TPYyOBbl IS PEryIHpyIOLIHX
CTepIKHEH, TEIUIOBBIE IKPaHBI, NEPETOPONIKH, TPYOHBIE PEIIETKH AKTHBHOW 30HBI, IIACTHHBI
i dy3opa ¥ T.1.) OOBIMHO TIOCTABISIFOTCS TTOCTABIIMKOM pEakTopa. B HEKOTOpBIX cirydasx
Olpe/ieNieHHble BHYTPEHHHE ONOpPHBIE KOMIIOHEHTHI BKJIIOYAIOTCS B M3TOTOBJICHHE KOpITyca
BBICOKOTO [aBJICHUS. ODTH TPEIMETHI SBIAIOTCS JOCTAaTOYHO BAKHBIMU C TOYKH 3pPECHHS
0€30MacHOCTH M HaJCKHOCTH HKCILTyaTallid PEaKTOPOB (U, CIIENOBATENbHO, C TOYKH 3PCHUS
rapaHTHIHBIX 0053aTeNbCTB U OTBETCTBEHHOCTH IOCTABIIMKA PEAKTOPa), YTOOBI MX MOCTaBKa
BHE PaMOK OCHOBHOTO COIJIALIEHHS O IOCTaBKE CaMOr0 PeaKkTopa HE craiga Obl OOBIYHON
npaktukod. [loaToMy, XOTS oOTAenbHas TIOCTaBKa OSTHX YHUKAIBHBIX, CIICLHAIBHO
NpeJHA3HAYCHHBIX U MOATOTOBJICHHBIX, BAXKHBIX, KPYITHBIX M JOPOTOCTOSIINX MPEIMETOB HEe
00s13aTenbHO OyJeT paccMaTpuBaThCs Kak BbINafatomas u3 cepbl HHTEPECOB, TAKOH CIIOCO0
MIOCTaBKU CYUTACTCS MAJOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbI 4151 3arpy3KH H BBITPY3KH PEAKTOPHOI0 TOMJIMBA

ManunynsaropHoe 000pyIOBaHHE, CIENUAIBHO MPeJHa3HAYeHHOE TN TIOATOTOBICHHOE IS
3arpy3KH WJIM W3BIEYEHHs] TOIUTMBA M3 SACPHBIX PEaKTOPOB, KaK OHHM OMpEAeIeHBl B
myHkTe 1.1. BBIIE, KOTOpPOE MOXET HCIOJB30BATHCSA, KOTJa PEaKTOp HAXOIUTCS TIOJ
Harpy3Koi, Wi 00JIaJaeT TEXHNYECKUMH BO3MOXXHOCTSIMH JUISi TOYHOTO TTO3UIIMOHUPOBAHUS
WA OPUEHTHPOBAHUS, MO3BOJIIONIUME TIPOBOAWTH HA OCTAHOBJICHHOM PEAKTOPE CIIOKHBIE
paboThl TO Teperpy3ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJIFOIeHNE W TIPSIMOH JTOCTYTI K TOILTHBY.

PeakTopHble ynpasJsiioiue CTep:KHA

CrepikHU, CTICIHANBEHO MPeIHa3HAYECHHBIC WK TTOATOTOBJICHHBIC IS YIPABICHHUSI CKOPOCTHEO
peaKIuy B SIIEPHBIX PEaKTOpax, KaK OHM OTpeeseHbI B MyHKTe 1.1. BhImIe.

[NOACHUTEJIBHOE 3AMEYAHUE

Crozia e BKJIIOYAIOTCsl, IOMUMO YacTH, MOTJIOUIAIONIEeH HEUTPOHBIL, €€ OMOPHBIC U MOJIBECHBIC
KOHCTPYKIIHH, €CITH ITOCTaBKa MPOU3BOANTCS Pa3ebHO.

PeaKTole,le prﬁl)l BBICOKOI'0O JABJCHUSA

TpyOsl, KOTOpBIE ClielMaNbHO MpEAHA3HAYEHbl WM MOATOTOBJICHBI IS pa3MELIeHHs B HHX
TOIUIMBHBIX DJIEMEHTOB M TEIUIOHOCHTENS IIEPBOIO KOHTypa B PEAaKTopax, Kak OHH
orpeneneHsl B myHKTe 1.1. BbIme, mpu pabodeM naBieHuH, mnpeBbimaromem 5,1 Mlla
(740 dbyHT/KB. OROIIM).

LupxonuneBbie TPYObI

Tpy6sl mnm cOopku Tpy®O M3 METAJUIMYECKOTO LUPKOHMS WIM €ro CIUIaBOB, MO BECy
npesbimaonye 500 Kr B TedeHue Mo00ro 12-MecsyHoro meprona, KOTOpBIE CIIEHHABHO
[peHa3HaYeHbl WIH [IOATOTOBIICHBI /IS CTIONIb30BAHMS B PEAKTOPAX, KaK OHU ONpeesIeHbI B
myHKTe 1.1. BbIIlle, 1 B KOTOPBIX OTHOIICHHE MO Becy radHust K TMPKOHUIO MeHbIe yeM 1:500.

Hacocpl nepBoro KOHTypa TenJI0HOCHTeJIs

Hacocel, cmenmanpHO TpenHa3sHadeHHbIE WM TOATOTOBIICHHBIE JUIA  TIOAEpP KaHUS
LUPKYJSIIUY TEITIOHOCUTEIIS TIEPBOTO KOHTYpPA SIIEPHBIX PEAKTOPOB, KAK OHU ONPEACTICHBI B
nyHkTe 1.1. BeIie.

[NOSACHUTEJIBHOE 3AMEYAHUE

CHCHI/IEU'H)HO MPpEeAHA3HAYCHHBIC WJIM NOATOTOBJICHHBIC HACOCHI MOTYT BKJIFOYATH CJIOXKHBIC,
YIUIOTHEHHBIEC WJIM MHOTOKPATHO YIUIOTHEHHBIC CHUCTEMbI JIA HNPEAOTBPALICHUS YTCUKH
TCIUIOHOCUTEISL TIEPBOr0  KOHTYypa, TI'E€PMECTHUYHBIC HACOCbl W HACOCbl C CHCTEMaMU
HHGpL[Ha.HLHOﬁ Macchel. JTO OIMpEACIICHNUEC KAaCa€TCs HACOCOB, aTTCCTOBAHHBIX ITO KJIACCY NC-1
WJIM SKBUBAJICHTHBIM CTaHAApTaM.

HesinepHble MaTepHaJibl /ISl PEAKTOPOB
HeiiTepnii u Tsike1as1 BoAa

Hetitepmii, Tspkenmast BoJa (OKHCH AeWTeprs) W J000e APYroe COelUHEHHE JeUTepusi, B
KOTOpOM OTHOILIIEHHE JIelTepust K aroMaM Bojaopoja mpessimaer 1:5000, npenHa3HaueHHbIE



2.2,

JUIA WICTIONTG30BAHUS B SIICPHBIX peakTopax, Kak OHM OmNpereiicHbl B myHKTe 1.1. BeIme, B
KonuyecTBax, mpeBbimarormx 200 kr aToMoB JeiiTepust IS JI000M OMHOM  CTpaHBI-
MoJTyYaTelis B TeYeHue Jr00ro 12-Mecs4Horo nepuoa.

SnepHo-uMCThIi rpaduT

I'padur, umerommii crermeHb YHCTOTHI BBINE S-MUJUIMOHHBIX OOpPHOTO SKBUBAJCHTA, C
IIOTHOCTEIO Gonbie weM 1,50 I/cM’, NpeHA3HAYEHHBIH U HCIONB30BAHUS B SICPHBIX
peaKkTopax, Kak OHH OINpeleNeHbl B IyHKTe 1.1 BbIIe, B KOIMYECTBAaX, MPEBBIIAOIINX
3x10" kr (30 MeTpUUECKUX TOHH) Ui M0G0 OJHOM CTPAHEI-TIONyYATeNs B TEUEHHE JTF06O0r0
12-mecsiuHOrO TIeproa.

[NPUMEYAHUE

Jns menelt 3KCIOPTHOTO KOHTPOJISL MPaBUTEIBCTBO OIpPENETsieT, OyQyT JM SKCIOpPTHHIE
MapTUH COOTBETCTBYIOLIETO BBINICYKA3aHHBIM XapaKTEPUCTHKaM Tpadura MCIOJIB30BAThCS B
SIIEPHBIX peaKTopax.

YceraHoBKH 10151 TepepaloTKN 00Ty4YeHHBIX TOIJIMBHBIX 3J1eMEHTOB M 000py/AOBaHHUe,
CHenHAIbLHO NPeJHA3HAYeHHOE WM NTOAr0TOBJIEHHOE /Il TOr0

BBO/JIHOE 3AMEYAHUE

[Ipn mepepaboTke OOIyYEeHHOTO SAEPHOTO TOIUIMBA IUTYTOHHA W YpaH OTACIAIOTCS OT
BBICOKOAKTUBHBIX IPOAYKTOB ACJICHUA WU APYTUX TPAHCYPAHOBBIX 3JICMCHTOB. ,Z[JIH TaKoTo
pasfeneHuss MOTYT HCIOJNB30BaThCSl Pa3iUUHbIe TEXHOJIOTMYECKUEe Mpouecchl. OmHako co
BpeMeHeM Tiporiecc "llypekc" cram Hambojee paclpoCTpaHCHHBIM M IPHEMIIEMBIM. OTOT
MPOIIECC BKIIIOYAET PACTBOPCHUE OOIYYEHHOTO SIIEPHOTO TOIUTMBA B a30THOW KHUCIIOTE C
MOCITEAYIOMMM  BBIICTIGHHEM YypaHa, IUTyTOHUS W TIPOAYKTOB JEJCHUS DSKCTpaKImeit
pacTBopHTeNleM ¢ IOMOIIBI0 TpuOyTHIdochara B opraHuueckoM pa3daBuTere.

TexHoJOrM4ecKre Mpolecchl Ha pa3M4HbIX ycTaHoBKax Tuma "Ilypekc" aHajJorM4Hbl U
BKIIIOYAIOT:  M3MENBYCHUE OOJYYEHHBIX TOIUIMBHBIX JJIEMEHTOB, PACTBOPEHUE TOILIMBA,
AKCTPAKIMIO PACTBOPHUTENEM W XpaHEHWE TEXHOJOTHYECKOW >KUAKOCTH. MOXKET HMEThCs
Takke 00OpymOBaHME IUIsI TEIUIOBOM JCHWUTpAIlMM HHUTpaTa ypaHa, KOHBEPCHHM HHTpaTa
IUTyTOHUSL B OKHCh WJIM METall, a TaKXKe Ui 00pabOTKH KUIKUX OTXOMIOB, CONEPIKAIIUX
MIPOAYKTHI AETeHUs, A0 MOMy4YeHUs (HOPMBI, IPUTOMHON UIS MPOJOIDKUTEIFHOTO XpaHEHUs
Wi 3axopoHeHus. OJHAKO KOHKPETHbIE THUMBI W KOHGUrypamus o0opyIoBaHUS,
BBITIOITHSFOIIIETO ATU (PYHKIMH, MOTYT pa3invaThca Ha Pa3YHbIX ycTaHoBKax Tuma "[lypexc”
10 HECKOJIbKMM IIpUYrHaM, BKJIFOYAsA TUIIBI U KOJIUYECTBO 06Hy‘-IeHHOI‘O AACPHOIo TOILIMBA,
MOJUIEKAIIEro mepepaboTKe, M MPEANONaracMblii  MPOIECC OCAXKIACHUS —HM3BICKACMBIX
MaTepHalioB, a TaKkKe MPUHIMIEI o0ecriedeHnss O€30MacHOCTH W TEXHHUYECKOTO
00CITyXMBaHUs, IPUCYIINE KOHCTPYKIUH JaHHON YCTaHOBKH.

"YcTaHoBKa IS TTepepadOTKH 00TyIEHHBIX TOIUIMBHBIX JIEMEHTOB' BKITIOYAET 00OPYIOBaHHUE
Y KOMITOHEHTBI, KOTOPBIE OOBIYHO HAXOSTCS B MPSIMOM KOHTAKTe ¢ O0JTyUYSHHBIM TOTUIMBOM U
OCHOBHBIMH TEXHOJIOTHYECKUMH TIOTOKaMHU SACPHOTO MaTepHaia W TPOJYKTOB JENIeHUS, H
HENOCPEJICTBEHHO YTIPABIIAIOT UM,

OTH TPOIECCHI, BKITFOYAsl ITOJHBIC CHCTEMBI JJISI KOHBEPCHHU IUTYTOHHS M IPOWU3BOJICTBA
METAJUTUYECKOr0 TUTyTOHUS, MOTYT OBbITh UACHTH(UIIMPOBAHBI [0 MEpPaM, MPUHUMACMBIM JIJIS
MIPEAOTBPAILIEHNSI ONTACHOCTEN B CBSA3M C KPUTUYHOCTHIO (HAIpUMep, MepaMu, CBS3aHHBIMU C
reoMeTpueii), oOiaydeHneM (HarpuMep, IyTeM 3allluThl OT OOJMYYCHHS) M TOKCHYHOCTHIO
(HammpumMep, MepaMH IO yAEP>KaHUIO).
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3.3.

[TpenmeTsl 000pyIOBaHMs, Ha KOTOpBIE, KAK CUMTACTCS, PAcCIpOCTpaHsIeTcsl 3HadueHHe (passl
"u 00OpylIOBaHKE, CIICNUATBLHO MpeTHa3HAYCHHOE WIIM MOATOTOBICHHOE" Uil MepepabOTKH
O0JTyYECHHBIX TOIUTMBHBIX JIEMEHTOB, BKIIOYAIOT:

MamuHbI I pyﬁKI/I Oﬁ.]'ly‘leHHl)IX TOIIVIMBHBIX 3JICMCHTOB

BBO/JIHOE 3AMEYAHUE

370 000pyAOBaHNE UCIOIB3YETCS ISl BCKPBITHS 00OJIOYKH TOIUIMBA C LENbBI0 TOCIEAYIOIIETo
pacTBOpeHus] 00JYYSHHOTO sIEpHOr0 Martepuana. Kak mpaBuiio, MCHOJB3YIOTCS CHEIUATBLHO
MpeAHa3HaYeHHbIe, CKOHCTPYHMPOBAHHBIE Ui PYOKHM MeTalla YCTPOWCTBA, XOTS MOXKET
HCIIOJIb30BAThCS U OOJIee COBEPILICHHOE 000y I0BaHKE, HATIPUMEP J1a3epPhl.

JIMCTaHIMOHHO ~ ynpaBisieMoe  O0OpyIOBaHWE, CHELUATbHO IPEAHA3HAUYCHHOE WU
MIOJITOTOBJIEHHOE IJIsI MCIIONIb30BAaHMs Ha YCTAHOBKE IO IepepaboTKe, Kak OHa OIpeieseHa
BBILIE, IS PE3KU, PYOKM MM Hape3KH cOOPOK, MYyYKOB WM CTEP)KHEH 00ITy4eHHOTO SAEPHOT0
TOILIMBA.

ducconbBepbl
BBOJIHOE 3AMEYAHUE

B nmuccompBepsl 0OBIMHO TOCTYMAaeT W3MEIbUCHHOE OTPa0OTaBIee TOILIMBO. B 3THX
0€30MacHBIX C TOYKH 3PEHUs] KPUTHYHOCTH pe3epByapax OOJyYeHHBIH SACPHBIA MaTepHal
pacTBopsieTCsi B a30THOW KHCJIOTE, W OCTAalolIHecs OOpEe3KH O0O0OJOYECK BBIBOISTCS U3
TEXHOJIOTUYECKOT0 ITOTOKA.

BesomacHble ¢ TOYKM 3peHMsT KPUTUYHOCTH pPeE3epByaphbl (HampuMep, Majoro AUaMeTpa,
KOJIBLIEBBIE WM MPSMOYTOJbHBIE pE3EpBYyaphbl), CHENMAIBHO MpeJHAa3HAuYCHHbIE WIN
MOATOTOBJICHHBIE JUISl MCIIONB30BaHUS HAa YCTAHOBKE IO IepepaboTKe, KaK OHH ONpeeeHbI
BBIIIIE, [ PACTBOPEHHS OOYYEHHOI'O SAEPHOTO TOILIMBA, KOTOPBIE CIIOCOOHBI BBIIEPKHUBATH
rOpsA4yl0, BBICOKOKOPPO3MOHHYIO JKHIKOCTh M MOIYT JUCTAHIMOHHO 3arpy’kaTtbCsi |
TEXHUYECKH 00CITyKUBATHCSL.

JKCTPAKTOPHI U 000PYAOBAHHUE JJISI IKCTPAKLHH PACTBOPHTEEM
BBOJAHOE 3AMEYAHUE

B 3KkcTpakTophl ¢ pacTBOpUTENEM MOCTyMaeT Kak pacTBOp OOJYYEHHOrO TOIUIMBA M3
JCCOIBBEPOB, TaK W OPraHWYECKHH pPacTBOp, C MOMOILBIO KOTOPOTO Pa3leNAlTCA YpaH,
IUTyTOHUH | TPOAYKTHI feneHus. OOopynoBaHUe Ui 3KCTPAKIMH PACTBOPUTENEM OOBIMHO
KOHCTPYHPYETCsI TaKUM 00pa3oM, 4yTOOBI OHO YIOBJIETBOPSUIO KECTKHM 3KCILTYyaTallIOHHBIM
TpeOOBaHMAM, TaKUM, KaK JUTUTEIIBHBIA CPOK CIIyXKObI 0€3 TEXHUUECKOro OOCIyKUBaHUS WU
JIeTKasi 3aMEeHsIeMOCThb, TPOCTOTa B OKCIUTyaTallM W YIPaBIEHWH, a TakXe THOKOCTh B
OTHOLLIEHUH U3MEHEHHUS IIapaMeTPOB IIPoLiecca.

CrenuanbsHO MpeHa3HAuYCHHBIE WK OATOTOBICHHBIE SKCTPAKTOPHI C PACTBOPUTEINIEM, TaKUe,
KaK Haca/IouHble WM ITyJbCAIHOHHBIE KOJOHHBI, CMECHTEIbHO-OTCTOWHBIE aIaparhl WITH
IIEHTPOOESIKHBIC KOHTAKTHBIC AamMapaTrhl IS KCIOJIB30BAHWS HA YCTAHOBKE MO 00paboTKe
OOJIy4eHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTEIEM JOJDKHBI OBITh yCTOWYMBBI K
KOPPO3HOHHOMY BO3JICHCTBUIO a30THOH KHCIIOTHI. DKCTPAKTOPHI C PACTBOPUTENIEM OOBIYHO
W3TOTABIMBAIOTCS €  COONIOJICHUEM 4YpPE3BBIYAHO BBICOKHX TpeOOBaHMU  (BKJIFOYAs
IIPUMEHEHE CTIeITUATIbHBIX METOAO0B CBAPKH, MHCIEKIINH, OOecTiedeHre M KOHTPOJIb Ka4ecTBa)
U3 MAJIOYTJICPOAWCTHIX  HEPXKABEIOMIMX  CTajei, THTaHAa, IUPKOHUS I JPYTHX
BBICOKOKAaYE€CTBEHHBIX MaTEPHUAJIOB.
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3.5.

XuMuYeckHe pe3epByapsbl 1151 BbIAeP:KUBAHUS HJIM XPAHEHHUSI
BBOJIHOE 3AMEYAHUE

Ha srame sxcrpakiim pacTBopuTeneM 00pa3yloTcsi TPM OCHOBHBIX TEXHOJOTHYECKHX MOTOKA
KUIKOCTH. PesepByapbl Ui BBIICPKMBAHUS WIM XPAaHEHHS HCIONB3YIOTCS B JalIbHEHIICH
00paboTKe BceX TpexX MOTOKOB CIIEAYIOIIUM 00pa3oM:

a) pacTBOp UHCTOTO A30THOKWCIOTO ypaHa KOHIEHTPUPYETCS BBINAPHBAHUEM U
MPOUCXOUT TMPOIECC ACHUTPAIIUH, TJIC OH MPEBPAIIACTCS B OKCUI ypaHa. ITOT OKCH
ITOBTOPHO HMCIOIB3YETCs B SACPHOM TOTUTUBHOM ITHKIIE;

b)  pacTBOp BBICOKOAKTHBHBIX HPOAYKTOB JEJIE€HHS OOBIYHO  KOHLEHTPUPYETCS
BBIIAPUBAHUEM M XPAaHUTCS B BUJE KOHLIEHTPUPOBAHHON JKMIKOCTU. DTOT KOHLEHTpPAT
MOXET BIIOCJEJCTBUM TPOWTH BBINIApUBAaHNE WM OBITH TNpeoOpazoBaH B (opmy,
MIPUTOJHYIO AT XPaHEHHS MM 3aXOPOHECHUS;

C)  PpacTBOp YMCTOrO HUTpATa ILTyTOHHS KOHLEHTPUPYETCSA U XPAHUTCS 10 MOCTYIUICHUS Ha
JAIbHEHIMEe 3Tanbl TEXHOJOTHMYECKOro Mpouecca. B yacTHocTH, pe3epByapbl st
BBIJICP)KMBAHNS WM XPAaHEHHUS] PaCTBOPOB IUTYTOHHS KOHCTPYHPYIOTCSI TAKUM 00pa3zoM,
4TOOBI M30EKaTh CBA3aHHBIX C KPUTHYHOCTHIO MPOOJIeM, BOSHUKAIOIIUX B Pe3ysbTare
W3MEHCHUI B KOHIICHTPALIUK WK (pOpME JaHHOTO IMOTOKA.

CrenuanbHO NMpeIHa3HAUYEHHBIE WM MOJArOTOBJICHHBIE pe3epByapbl AJsl BbIICPKUBAHUSA WU
XpaHeHWs] IJIsl WCTONB30BaHHMS HA YCTaHOBKE MO TMepepabOTKe OOMYYEeHHOTO TOTUIUBA.
PesepByapsb! 17151 BBIZICPKUBAHUS WM XPAHEHUS JIOJDKHBI OBITh YCTOWYHBBI K KOPPO3HOHHOMY
BO3/ICHCTBUIO a30THOW KHCIOTHL. PesepByapbl il BHIIEP)KWBAaHHUSA WM XPaHEHUS OOBIYHO
M3TOTaBIMBAIOTCS M3 TAaKUX MAaTEPUANOB, KaK MaJlOyTJIEPOJUCTbIE HEPXKABEIOIIUE CTajH,
TUTAH WM LUPKOHMA WM JAPYIHe BBICOKOKAUECTBEHHBIE Marepuaibl. PeszepByapbl ais
BBIJICPKMBAHNSA WA XPaHEHHS MOTYT OBITh CKOHCTPYHPOBAHBI TaKUM 00pa3oM, 4TOOBI MX
IKCILTyaTalyst U TEXHUYECKOe 00CITyKMBAaHUE TPOU3BOIMIINCH JUCTAHIIMOHHO, U MOTYT UMETh
CIIe/TyTOIIIIe OCOOCHHOCTH C TOYKH 3PEHHUS KOHTPOJIA 32 SAEPHON KPUTHIHOCTBIO:

1)  OOpHBI SKBUBAJCHT CTEHOK WJIM BHYTPCHHHUX KOHCTPYKIMI paBeH IO MEHBINEH
mepe 2%, mbo

2)  UMIMHAPUYECKHE pe3epByaphl MMEIOT MaKCHUMaNbHBIA auameTp 175 mm (7 mroiMoB),
mbo

3)  TOpAMOYTOJNEHBIA WM KOJBIIEBOW pe3epByap MMEET MaKCUMAIbHYIO IIHUPHHY 75 MM
(3 mrotima).

Cucrema KOHBEPCUM HUTPATA IVIYTOHUSA B OKCH/L

BBO/JIHOE 3AMEYAHUE

Ha GonbIIuHCTBE yCTaHOBOK IO IIepepaboTKe 3TOT KOHEUYHBIH IIPOLIECC BKIFOUAET KOHBEPCUIO
pacTBOopa HUTpaTa IUTyTOHUS B ABYOKHCH IUTYyTOHHS. B uHCIO OCHOBHBIX omepauuil 3Toro
Ipolecca BXOIIT: XpaHEHHE M KOPPEKTUPOBKA HCXOIHOI'O TEXHOJIOIMYECKOro MarepHala,
OCK/ICHHE U pa3JielicHUue TBEPIOH 1 KUAKOH (a3bl, MpOKaTMBaHKE, 00paleHre ¢ IPOTYKTOM,
BEHTWIILIUS, 0OpaIlieHre ¢ 0TX0AaMU U YIIPaBJIEHHE IIPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIICIHATIBHO MPeIHA3HAYCHHBIC WU TOJATOTOBICHHBIC TSI KOHBEPCUU
HUTpAara IUTyTOHUS B OKCHJ TUTyTOHUS, B YACTHOCTH, 00OPYAOBaHHBIC TAKMM 00Pa30M, 4TOObI
n30ex)aTh JTOCTIDKEHUS KPUTUYHOCTH W PaJuallioOHHBIX 3()(}eKToB, a TaKke CBECTH K
MUHUMYMY OIIAaCHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.



3.6.

5.1.

Cucrema KOHBEpCHH OKCHAA IUTYTOHUS B METAJLI
BBOJHOE 3AMEYAHUE

3TOT Tponecc, KOTOPBI MOXET OBITh CBS3aH C YCTAHOBKOW IO TepepaboTke, BKIIOYACT
(TOpHpOBaHUE IBYOKUCH IUTyTOHMS, OOBIYHO ¢ IPMMEHEHUEM BBICOKOAKTUBHOIO ()TOPHCTOIO
BOJIOpOJia, C LENbl0 TONydeHWs (ropuaa IUTyTOHHUS, KOTOPBIA  BIIOCIEACTBUH
BOCCTAHABJIUBAETCS C IIOMOIBI0 METAJUTMYECKOTO KalbLHsl BHICOKOM YMCTOTHI O MOTYyYCHUS
METAJUIMYECKOro IUTyTOHUS U (propuaa Kaabuusl B BUAE IIaka. B 4ncio ocHOBHBIX omepanmii
JaHHOTO Tpolecca BXOMIT: (ropupoBaHHe (HampuMmep, C MPUMEHEHHEM O0OpYHOBaHHS,
cozepKaliero  OmaropogHble METaUIbl WM 3alIMINEHHOTO IOKPBITHEM U3  HHX),
BOCCTaHOBJICHHE MeTaula  (Hampumep, C TNpUMEHEHHEM KepaMH4YeCKuX  THIJIEH),
BOCCTAHOBJICHUE IIUIaKa, oOpalieHre ¢ NPOAYKTOM, BEHTHJIILMS, OOpallleHHe ¢ OTXOIaMu U
YIPaBJIEHUE IIPOLIECCOM.

BaMKHyTBIG CUCTCMbI, CIICHUAJIBHO MNPCAHA3HAYCHHBIC WA  [OATOTOBJICHHBIC  JJId
IMPOMU3BOACTBA MCTAJUIMYECKOI'O IUTYTOHHA, B 4aCTHOCTH, O6OPYZ[OB3HHI)IC TaKUM O6p330M,
yTOOBI U30€EKAThH JAOCTHIKCHUA KPUTUYHOCTH U paJUAIIMOHHBIX 3(1)(1)CKTOB, a TaKK€ CBECTHU K
MHUHUMYMY OITACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YcTaHOBKH 1J1s1 M3rOTOBJIEHUS TOIJIMBHbBIX 3JIEMEHTOB
"VcraHoBka JJIA U3IrOTOBJICHUA TOIINIMBHBIX 3JIEMEHTOB'" BKIIIOYAET 060py,Z[OBaHI/ICZ

a) KOTOpPOE OOBIYHO HAXOIUTCS B HEMOCPEACTBCHHOM KOHTAaKTE C TEXHOJIOTHYCCKUM
IIOTOKOM SIGPHOTO MaTepHaia WM HENOCPEICTBEHHO 00padaThiBacT €ro, MWIM JKe
YIpaBIseT UM, HJIH,

b)  KoTOpoe repMeTH3MpYeT SAMEPHBIN MaTepHat BHYTPH OOOJOUKHL.

YcTaHoBKH A5 pa3aejJeHuss U30TONMOB ypaHa u oﬁopy)lona}me, KpoOM€ aHAJIUTUYICCKUX
HpI/I60p0B, CenUaJIbHO MPEeIHASHAYCHHOC WK IOAT0TOBJIECHHOE ISl 3TOr0

[penmeTsl 000PYAOBaHKS, HA KOTOPBIE, KAK CYMTACTCS, PACHPOCTPaHsIETCs 3HaYeHHE Qpa3bl
"obopymoBaHWE, KpPOME AaHATUTUYCCKUX MPUOOPOB, CHECIHATBHO TPEAHA3HAYCHHOE WIIH
MOJITOTOBJICHHOE" JJIS Pa3JielieHHsl M30TOIMOB YpaHa, BKIIIOYAOT B ceOs:

TI'a3oBble ueHTpm])yrn U y3JIbl 1 KOMIIOHEHTDLI, CHCHHUAJBLHO MNpE€AHAZHAYCHHBIC WU
MOAroTOBJCHHBIC IJIA UCIIOJIB30BAHHSA B I'a30BbIX ueHTpn(l)yrax

BBO/JIHOE 3AMEYAHUE

l'azoBas meHTpUdyra 0OBIMHO COCTOHUT M3 TOHKOCTEHHOTO(BIX) HWJIMHIPA(OB) THAMETPOM OT
75 MM (3 mroiima) 1o 400 MM (16 OrOMOB) C BEPTHKAIBHOM HEHTPATBHON OCBIO, KOTOPHIH(e)
moMereH(bl) B BaKyyM M BpAIIaeTCS(IOTCS) C BBICOKOW OKPY)KHOW CKOPOCTBIO MOPSIKA
300 m/c wmm Gozee. [nsi mocTikeHMs] OONBIIONH CKOPOCTH KOHCTPYKLUHOHHBIE MaTepHabl
BPAILAIOIIMXCS KOMIIOHEHTOB JJOJDKHBI MMETh BBICOKOE 3HAUEHHE OTHOIICHHUSI NPOYHOCTU K
IUIOTHOCTH, @ POTOpHAasi COOpKa M, CIEIOBAaTeNbHO, OTAENbHBIE €€ KOMIIOHEHTHI JOJIKHEI
W3rOTOBJIATHCS C BBICOKOHM CTENEHBIO TOYHOCTH, 4TOOBI pazbaiaHCc ObUI MHUHHUMAIBHBIM. B
OTJIMYHE OT JIPYTruX HEeHTpudyr ra3oBas neHTpudyra JUid o0OralieHus ypaHa UMeeT BHYTPH
POTOPHOI KaMmephbl Bpallaromyocsi(uecs) neperopoaky(u) B GopMe JUCKa U HEMOIBHKHYIO
cucteMy nopaud u oreona rasa UFg, cocrosinyro mo MeHblIell Mepe U3 TpeX OTHENbHBIX
KaHaJloB, JiBa W3 KOTOPBIX COEOMHEHBI C JIOMATKaMH, OTXOAAIIMMH OT OCH pOTOpa K
nepuepuiftHOR YacTH pPOTOPHOH Kamepbl. B BakyyMe HAaXOIUTCS TakkKe Pl BayKHBIX
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HEBPAIIAIOMINXCS SJIEMEHTOB, KOTOPHIE, XOTS W UMEIOT 0CO0YI0 KOHCTPYKIIMIO, HE CIIOKHBI B
M3TOTOBJICHUH W HE M3TOTOBJISIOTCS M3 YHUKAIBHBIX MaTeprasioB. LlenTpudysxHas ycraHOBKa,
OJTHaKO, TpeOyeT OOJNBIIOr0 YHCIa 3THX KOMIIOHEHTOB, TaK YTO WX KOJIMYECTBO MOIXKET
CITy)KUTh BOKHBIM HHANKATOPOM KOHEYHOTO FCIIOIb30BaHMSI.

Bpamarwmmuecsi KOMIOHEHTbI

a) [NonHbIe poTopHBIE COOPKU:

ToHKOCTeHHBIE MIIMHIAPHI WK PSAA COSANHEHHBIX MEXIY cO00M TOHKOCTEHHBIX IHIMHAPOB,
W3rOTOBJICHHBIX W3 OJHOTO WM 0oJiee MaTepualioB C BHICOKAM 3HAYEHHEM OTHOILICHUS
MIPOYHOCTH K TUTOTHOCTH, yKa3aHHBIX B [IOSICHUTEJIbBHOM 3AMEYAHWU k HacTosmemy
pazneny. CoenuHeHHME HWIMHIAPOB MEXKIY COOOH OCYILECTBISICTCS MPHU MOMOIIM THOKUX
cuiIb()OHOB WM KoJel, omucaHHbIX B 4vactu 5.1.1.c) Hmke. CoOpaHHBIH pOTOpP HMeEET
BHYTPEHHIOIO(HE) TTeperopoKy (1) 1 KOHIIEBEIC y3IIbI, OMMCcaHHbIe B yacTsax 5.1.1.d) u e) Hike.
OnHako nonHas cOOpKa MOYKET OBITh MOCTAaBJICHA 3aKa3YHKy B YACTHYHO COOPaHHOM BHJIC.

b)  Portopnbie TpyOsI:

CrienpalibHO TipeTHa3HaYeHHbBIE WX TIOATOTOBICHHBIE TOHKOCTEHHBIC IIMIMH/PHI C TOIIHHOM
creakn 12 mm (0,5 mroiiMa) mim MeHee, guamerpoM oT 75 MM (3 mroiima) mo 400 MM
(16 oroitMOB), W3rOTOBJICHHBIE W3 OJHOTO WM OOJiee MAaTepHajoB, HMMEIOIINX BBICOKOE
3HAYCHHE OTHOLUEHMsI TPOYHOCTH K IUIOTHOCTH, YyKazaHHbIX B IIOACHUTEJIBHOM
3AMEYAHUU x HactosieMy pasaeny.

C) Kombna vy cnnb(oHs:

KoMmnoHeHTHI, crienuanbHo MpeaHa3sHaueHHbIE WIH MOATOTOBICHHBIC IS CO3JaHUsS MECTHOM
OIOpBl JUII POTOPHOM TPYOBl WM COEOWHEHHs psfa poTopHBIX TpyO. CunbdoHEI
TIPENICTABIIIIOT COO0M KOPOTKHE MWIMHAPHI ¢ TOmuHON cTreHku 3 MM (0,12 mroiima) wmm
MeHee, auamerpoM ot 75 MM (3 mroiima) o 400 MM (16 mAr0iiMOB), UMEIOIIUX OIHMH TOhp U
W3TOTOBJICHHBIE W3 OJHOTO W3 MAaTEepPHalioB, MMCIONINX BBHICOKOE 3HAYCHHE OTHOIICHUS
MIPOYHOCTH K IJIOTHOCTH, YKa3zaHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHUNU k HactosiiemMy
paznerny.

d)  Ileperoponku:

Kommonentsl B opme mucka auamerpom ot 75 mMm jo 400 mm (ot 3 no 16 aroiiMoB),
CHEUAbHO TPeAHA3HAYCHHBIC WM TIOATOTOBJIEHHBIE IJIi YCTAHOBKHM BHYTPU POTOPHOM
TpyObI HEHTPU(YTH C METBI0 N30JUPOBATh BHITYCKHYIO KaMepy OT TVIABHOM pa3JelnTebHON
KaMephl U B HEKOTOPBIX CIIy4asx Uil yiydineHus mupkyismuu raza UFg BHyTpHu riaBHOM
pa3menuTenbHON Kamephl POTOPHOW TPYObl M WM3TOTOBJIEHHBIE M3 ONHOTO W3 MaTepHalioB,
HUMEIOIINX BBICOKOE 3HAYEHHE OTHOIICHWS NPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHIMMU k HacTosIEMY pa3zeiny.

e)  Bepxuue/HmKHUE KPBILIKH:

KommnonenTsl B opme mucka amameTpoMm ot 75 MM (3 mroiima) mo 400 mm (16 mroiiMoB),
CIICIUAJIBHO MPE€AHA3HAYCHHBLIC WM TOATOTOBJICHHLIC TaKUM 06pa30M, YTOOLI TOYHO
COOTBETCTBOBATh JMaMETPy KOHIIOB POTOPHOM TpPYyObl M Onaromapst atoMmy yaep:xkuBath UFg
BHYTpY €e. OTH KOMIOHEHTHI HCIOJB3YIOTCS ISl TOTO, YTOOBI TIOJIEPKUBATh, YAEPKUBAThH
WIN cOofepaTh B cebe KaK COCTaBHYIO YacTh 3JIEMEHTHl BEPXHETO IMOMAIIMITHHUKA (BEpXHSSA
KpBIIIKA) WM CIYy)XUTh B KadecTBe HECyIled 4YacTH BpaIlaloNIUXCs 3JIEMEHTOB
QJICKTPOABUTATEIIA U JIECMCHTOB HMKHCTO IMOAUIUITHUKA (HI/I)KHSISI KpI)IHIKa), 1 U3IrOTOBIIAKOTCA
W3 OIHOTO W3 MAaTepualioB, WMCIOIIMX BBICOKOE 3HAYCHHUE OTHOIICHHS MPOYHOCTH K
motHocTH, ykazanHbeIX B I[IOSICHUTEJIBHOM 3AMEYAHUU k HacTosiieMy pa3aeny.



5.1.2.

INOACHUTEJIBHOE 3AMEYAHUE
JA71st BpaIaronmxcsi KOMIIOHEHTOB LIEHTPU(YT UCIOIB3YIOTCS CIEAYIOLINE MaTepHaIbl:

a)  MapTEHCUTHOCTapCIOIIME CTalld, UMCIOIIME MaKCUMAaJbHBIM Mpeaen MPOYHOCTH Ha
pacspkenne 2,05 x 10° H/m* (300 000 dbyHT/KB. moiim) wiu Gortee;

b)  aTIOMUHHEBBIC CIUIABBI, UMEIOIIHE MAKCUMAIBHBIN MPEAEN MPOYHOCTH HA PACTSIKCHHE
0,46 x 10° H/M* (67 000 (yrT/KB. Qroiim) mm Gornee;

C) BOJIOKHHUCTBIC (HHTENOJOOHBIC) MaTepHalibl, NPUTOMHBIC JUIT WCIIONB30BAaHUS B
KOMIIO3UTHBIX CTPYKTYpaX M HUMEIOIINE 3HAYCHHUS YACIBHOTO MOIYJS YIPYTOCTH
123x10°M wmam Gonee M MAKCHMAIBHOTO Y/AETBHOrO Mpeieia MPOYHOCTH Ha
pactsokenne 0,3 x 10°M wm Gomnee ("'yaenbHBIT MOLYIb YIPYrocTH" - 3TO MOIYIb
FOmura B H/MZ, JICJICHHBIN Ha YJIENbHbBIN BEC B H/M3; ""MaKCUMAITbHBINA yICITBHBIN Mpe/ie
IIPOYHOCTH HA PACTSHKEHHUE" - 3TO MaKCUMAIBHBIN Mpe/iesl IPOYHOCTH Ha PACTshKEHHE B
H/M?, neneHnbiii Ha yICTHHEIN BEC B H/MS).

CraTnueckne KOMIIOHEHTBI
a) TloaImMMIHUKHA ¢ MAarHUTHOM MOJIBECKOM:

CrenuainpHO NMpeIHa3HAUYCHHBIC WK MTOTOTOBJICHHBIE MOAIIUITHUKOBEIC Y37Ibl, COCTOAIINE U3
KOJIBIIEBOTO MAarHuTa, TO/BEIIEHHOT0 B 000iMe, cojepkamiell aeMIpupyronym cpery.
OboiiMma wmsrotoBistercss u3 croiikoro Kk UFs wmarepuana (cm. [IOSCHUTEJIBHOE
3AMEYAHUE «x pazgeny 5.2.). MarHut coenuHseTCs C TMOJIOCHBIM HAaKOHEUHUKOM WU
BTOPHIM MAarHWTOM, YCTAHOBIICHHBIM Ha BEpXHEW KpHIINIKe, ONMMCaHHON B paszmene 5.1.1.e).
Marsutr MoxeT UMeTh (OpMYy KOJIbIIa C COOTHOIICHHMEM MEXAy BHEIITHMM W BHYTPSHHUM
JaMeTpaMu, MEHBIINM I paBHBIM 1,6:1. MarauT MoxeTt nMeTh (hopMy, 00ECTIEUNBAIOIILY O
HavyanbHyto nponunaeMocts 0,15 Tu/m (120 000 emuann CI'C) wim Goliee, WM OCTATOYHYTO
HaMarHW4eHHOCTh 98,5% wim Ooree, WM TNPOU3BEICHHE HHAYKIMA Ha MaKCUMAJbHYIO
HanpsokeHHOcTh momst Goree 80 k[i/M® (107 T'c.d). Kpome OOBIYHBIX CBOMCTB MaTephana,
HEOOXOJMMBIM TIPEIBAPUTEIBHBIM YCIOBHEM SIBIISICTCS OIPAaHUYCHHUE OYCHb MAallbIMHU
mormyckamu  (Meree 0,1 v mwmm 0,004 mofimMa), OTKIOHEHHWS MAarHUTHBIX OCEH OT
TeOMETPUIECKUX OCel MIIH o0ecrieueHne 0co00i TOMOreHHOCTH MaTepraia MarHuTa.

b)  IommmmauKW geMIpeps:

CrienpabHO TIpe[HAa3HAUCHHBIE WJIM TIOATOTOBJIEHHBIE TMOANIMITHUKY, COJIEpXKAIIne Y3el
OCBH/yIUTOTHUTEITFHOE KOJBII0, CMOHTHPOBAHHBIA Ha aeMiipepe. Och OOBIYHO TMPENCTaBIISCT
co00#1 BaJl M3 3aKaJCHHON CTalM C OJHUM KOHIIOM B (popMme moirycepbl, U CO Cpe/ICTBaMU
MOJICOeTMHEH NS K HIDKHEH KPBIIIKe, ONICAHHOM B paznene 5.1.1. ), Ha aqpyrom. Ban, omHaxo,
MOXXET OBITh COCTUHEH C THUAPOIMHAMHYCCKMM NommunmHuKoM. Kompio wumeer ¢opmy
TaOJIeTKH ¢ Moyc(hepuIecKiM yTiTyOJleHHeM Ha OTHOW TIOBEPXHOCTH. DTH KOMIOHEHTHI YacTO
TTOCTaBJISIFOTCS OTACIBHO OT AeMIidepa.

c) MornekyIsipHbIe HaCOCHI:

CrenyanbHO MpeAHA3HAYCHHBIE WM IOATOTOBJICHHBIE LIMIMHIPBI C BBITOYCHHBIMH MM
BBIJABJICHHBIMH BHYTPHU CIHPAIGHBIMH KaHaBKAMH W C BBICBEPJICHHBIMHA BHYTPH
OTBEpCTUSAMU. TUIIOBBIMH Pa3MEPaMH SIBISFOTCS CIEAYIOIUE: BHYTPEHHUM JUaMeTp OT 75 MM
(3 mroiima) mo 400 mm (16 mrotimMoB), TomuHa cTeHkH 10 MM (0,4 moliMa) wim Oojee, ¢
JUIMHOHM, paBHOW namameTpy wind Ooinbine. KaHaBku OOBIMHO MMEIOT TPSIMOYTOJIEHOE
nornepevyHoe ceuenue 1 rayouny 2 mm (0,08 mroiima) mim Gonee.



5.2.

d)  Crarops! gABUTATENICH:

CrienpanbHO TpeHAa3HAYCHHBIE WM TTOJI'OTOBIICHHBIC CTATOPBI KOJBLEBOH (DOPMBI JUISA
BBICOKOCKOPOCTHBIX MHOTO()A3HBIX THCTEPE3UCHBIX (WM PEaKTHBHBIX) 3JICKTPOIBUTATEIICH
MIEPEMEHHOT0 TOKa ISl CMHXPOHHOM paboThl B YCIOBHSIX BaKyyMa B JIHAra30HE YacTOT
600-2000 I'm n B mmamazone morrHocTeld 50-1000 BA. Cratopsl cocTOAT M3 MHOTO(Aa3HBIX
00MOTOK Ha MHOTOCJIOHHOM >KEJIE3HOM CEpACYHHUKE C HI3KUMH MOTEPSIMH, COCTABICHHOM W3
TOHKHX IUIACTHH, OOBIYHO TojmuHoM 2,0 MM (0,08 mroiima) uiu MeHee.

e)  Kopmyca/mpuemuuku nenrpudyru

KoMmoHeHTsI, crienyanbHO MpeAHa3HAYCHHBIE WM OATOTOBICHHBIE UL pa3sMELICHU B HUX
cOOpKH POTOPHOI TPYOBI ra3oBoil HeHTpUdyru. Kopmyc coCcTOMT M3 JKECTKOTO IMIMHIpA C
tonmuHoi creHku 10 30 MM (1,2 AroiiMa) ¢ MPEenU3UOHHO 00pabOTaHHBIMUA KOHIIAMH ISt
YCTAaHOBKM IOJIIMIIHUKOB M C OJHUM WIM HECKOJIbKUMM (IaHIaMu A1 MOHTaxa.
OO6paboTaHHbIE KOHIIBI MapajuIeNIbHBI APYT APYTY M TMEepHeHIUKYISApPHbI MPOAOJIBHON ocH
mHapa B npenenax 0,05 rpamyca win Menee. Kopityc MokeT Takke MpeACTaBIsTh cO00H
KOHCTPYKIIMIO SYEUCTOTO THIA I pa3MeIleHNs B HEM HECKOJIBKUX POTOpHBIX TpyO. Kopmyca
M3rOTaBIMBAIOTCS U3 MaTepralioB, Koppo3necToikux k UF, nnm 3amuimarorcs NOKpbsITHEM U3
TaKMX MaTepHajIoB.

f) JloBymku:

CrneuuanbHO NpeHa3HAYCHHbIC WJIM TTOJTrOTOBJICHHBIE TPYOKHM BHYTPEHHHM JUAMETPOM JO
12 mm (0,5 mrotima) nust u3Bneuenus raza UFg u3 poropHoii TpyOsl o Meroxy TpyOku [Tuto
(T.e. C OTBEpCTHEM, HAIPABICHHBIM HA KPYTrOBOIl MOTOK ra3a B POTOPHOH TpyOe, K Ipumepy,
MOCPEICTBOM HW3rnba KOHIA paJualbHO pAacloJIOKEHHOW TpyOKH), KOTOpbIE MOYHO
NPHUKPEINTD K IIEHTPAIbHOH CHCTEMe M3BJIeYeHHs Ta3a. TpyOKH M3rOTOBIICHBI U3 MaTepUaoB,
kopposuectokux K UFs, Win 3alMIIal0TCA MOKPHITHEM U3 TAKMX MaTEpUaJIoB.

CrnenuajbHO TIpeIHA3HAYEHHbIE WM MOATOTOBJIEHHBbIE BCIOMOTaTeIbHbBIE CHCTEMBI,
000py/0BaHHE M KOMIIOHEHTBI I UCIOJIb30BAHUS HA ra30leHTPU(]YKHON YCTAaHOBKE
0 000raneHuI0

BBOJIHOE 3AMEYAHUE

BcrnioMorareibHble CHCTEMbI, 000PYI0BAHNE M KOMIIOHEHTHI T'a30IIEHTPU(YKHON yCTAaHOBKH
1o 00OTAIICHUIO NIPE/ICTABIIAIOT COOOM CHCTEMBI yCTAaHOBKH, HeoOxoaumble st mogadu UFg B
IEHTPUGYTH, IS CBS3M OTACTBHBIX IICHTpU(DYT MeXay coboii ¢ mmenpio 00pa3oBaHUSA
KacKaJioB (WJIM CTyIleHed), 4YToObl JOCTHYL OOJiee BBICOKOTO OOOTAIlleHUs M U3BJICYb
"mpoaykt" u "xBocThl" UFs w3 meHTpudyr, a Takke o0OpyIOBaHHE, HEOOXOIUMOE IS
MIPUBEICHUS B ICHCTBUE IICHTPU(YT WIN IS YIPABJICHHUS YCTAHOBKOM,

Oo6bruHo UF mcmapsieTcss W3 TBEpABIX BEIECTB, IMMOMEIIEHHBIX BHYTPH MOJOTPEBAEMBIX
aBTOKJIABOB, W ToJaeTcss B ra3o00pa3Hod ¢Gopme K IHeHTpudyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB Kackama. "lIpomykt" m "xBoctel" UF¢, mocTymaromme w3
HEHTPU(YT B BHAE ra3000pa3HbIX MOTOKOB, TAKKE MPOXOAAT Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOIPOBOJIOB KAaCKa/ia K XOJOJHBIM JIOBYIIKaM (pabOoTaroIUM TPH TeMIIepaType OKOJIO
203°K (-70°C)), rme OHM KOHIEHCHUPYIOTCS M 3aTeM IOMEIIAIOTCS B COOTBETCTBYIOIME
KOHTEUHEpHI JUIA TPAaHCIOPTUPOBKK WJIM XpaHEHUs. Tak KaKk yCTaHOBKa IO OOOTaIleHUIO
COCTONT W3 MHOTHX TBICSY IEHTPU(YT, COOpaHHBIX B  KaCKaabl, CO3JAIOTCS
MHOTOKHJIOMETPOBBIE KOJUICKTOPHBIC TPYOOIPOBOBI KACKA/IOB C THICSYAMH CBApPHBIX IITBOB,
IIPUYEeM CXeMa OCHOBHOM YacCTH MX COCJIMHEHHH MHOTOKPATHO mopropsiercs. O0opyaoBaHue,
KOMITOHEHTHI ¥ CHCTEMBI TPYOOIPOBOJIOB H3TOTOBIAIOTCS C COOJIONEHHEM BBICOKHX
TpeOOBaHMH K BaKYyM-TUIOTHOCTH ¥ YUCTOTE 0OPaOOTKH.



5.2.1.

5.2.2.

5.2.3.

5.24.

CucreMbl nogavyu/cucTeMbl 0TBOAA "'mpoaykra' u '"xBocToB"

CrenuanbHO TIpefHA3HAYCHHBbIE WM TOATOTOBJCHHBIE TEXHOJOTUYECKHE  CHCTEMBI,
BKJIFOYAIOIIIE:

NWTAIONIME aBTOKJIABHI (WIM CTAHIMHM), Mcnoib3yemble st noxaun UFg B kackamel
uenTpudyr npu gasnennu no 100 kIla (15 hyHT/KB. q10¥iM) 1 TIpH CKOPOCTH | KI/4 vin
Ooitee;

JIeCyOnuMaTophl (WM XOJIOIHBIC JIOBYIIKH), UCIONb3yeMble i BbiBeaeHust UFg u3
kackanoB nipu masieHnn 10 3 klla (0,5 dyHT/KB. mroiiM). [lecyOmmuMaTopsl CIiocOOHBI
oxsaxnarees 10 203 K (-70°C) u marpesatbes 1o 343 K (70°C);

craHimu "mpoaykra" u "XBocToB", wucnoibdyemble g nepemeiieHuss UFg B
KOHTEIHEPBI.

Jra ycTaHOBKa, 000pyIOBaHNUE U TPYOOIIPOBOIBI TIOJIHOCTHIO U3TOTABIMBAIOTCS U3 CTOMKUX K
UFs MarepuanoB wiu 3amuimarorcs mokpeitieM w3 Hux (cm. [NTOSACHUTEJIBHOE
3AMEYAHUE k nmanHOMY pasmeny) ¢ COONIONCHHEM BBICOKMX TpeOOBaHWIT K BaKyyM-
IUIOTHOCTH U YUCTOTE 0OpPaOOTKH.

MainuHHbIe CHCTEMbI KOJIJIEKTOPHBIX TPY0OOIIPOBOI0B

CoeuuyanbHO IpeqHAa3HA4YEeHHblE WM IOATOTOBIEHHBIE CHUCTEMbl TPyOONPOBOIOB H
KoJuleKTopoB i yaepxanus UFs BHyTpH UEHTpUQYXKHBIX KackaoB. JTa CETh
TpyOOIpPOBOIOB OOBIYHO MPEACTABIISIET COOO0 CHCTEMY C "TPOHHBIM" KOJJIEKTOPOM, M KaXKIas
LeHTpU(dyra coequHeHa ¢ KaKAbIM N3 KOJUIEKTOpoB. Clie0BaTeIbHO, CXeMa OCHOBHOM 4acTH
HX COEIMHEHUs] MHOTOKPaTHO MoBTOpsieTcsl. OHA MOJIHOCTBIO M3rOTABIMBACTCA M3 CTOMKHX K
UFs marepuanoB (cMm. [NTOSCHUTEJIbBHOE 3AMEYAHUME x HacrosmeMy pasaeny) c
cOo0JTI0IeHIEM BBICOKHX TpeOOBaHMI K BAKYYM-TDIOTHOCTH U YUCTOTE 0OPaOOTKH.

Macc-cnnektpoMeTpbl/ncTOYHMKH HOHOB 111 UF

CrenuanbHO NpeaHa3HaYeHHbIC WM ITOAr0TOBICHHBIE MarHUTHBIE WM KBAIPYIIOJIbHBIE Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE MPOM3BOAWTH NPSAMOM OTOOp TpoO MojaBaeMol Macchl,
"npoaykra" wim "XxBocToB" mM3 Ta3oBeIXx NOTOKOB UF¢ u oOnagarormme MONHBIM HaOOpoM
CIIeIYIOIINX XapaKTePUCTUK:

1. yZeNbHas pa3peraromniasi CHoCOOHOCTH Mo Macce cBbime 320;

2. coaepkaT HCTOYHUKU HOHOB, H3rOTOBJICHHBIC U3 HUXpOMA HWIIKX MOHEIA WIN
3allIMIICHHBIC TOKPBITUEM U3 HUX, UM HUKCIHNPOBAHHBIC,

3. coJiep)KaT HOHU3AIMOHHBIE HCTOYHUKH ¢ OOMOApTUPOBKOI AIIEKTPOHAM;

4. COZIepKAaT KOJUISKTOPHYIO CHCTEMY, IPUTOAHYIO JUTSl H30TOITHOTO aHAITN3A.
ITpeoGpa3oBaTesin 4aCTOTHI

[IpeoOpazoBarenn YacTOThl (TaKKE W3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CIICIUAJIBHO TIPCAHA3HAYCHHLIC HJIM IIOATOTOBJICHHBIC OJId NUTAaHUA CTAaTOPOB ,Z[BHFaTeJIeﬁ,
OTIpeIeTIeHHBIX B moamyHkre 5.1.2. d), WM dYacTW, KOMITOHEHTHI M TIOACOOPKH TaKuX

peoOpa3oBaTesiell 4acTOThI, 00JIaJafoIie MOTHBIM HAO0OPOM CIEAYIOIINX XapaKTePHCTHK:

1. MHoro(dazHbIi BeIxoa B nuamnazone ot 600 mo 2000 ['m;
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5.3.

5.3.1.

5.3.2.

2. BBICOKas CTaOMIBHOCTH (co cTabmmu3anueit yacToTsl ayure 0,1%);
3. HU3KHE HeJTMHEHHbIe UCKaKeHus (MeHee 2%); u

4. KO2(QHUIMEHT MOJIe3HOT0 IeUcTBUsI cBbIe 80%.
MOSACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe Bblmie O00OPYNOBaHWE BCTYIAeT B HEHNOCPEICTBEHHBI KOHTaKT C
TexHosnornyeckuM razoM UFs nnmm HemocpeAcTBeHHO ympaBisieT paboToil HeHTpudyr u
MPOXOXKIECHUEM 'a3a OT HEeHTpU(YIu K HEHTpU(yre 1 U3 KacKaJa B KacKal.

Koppozuecroiikue k UFs Marepuansl BKIIOYAIOT HEPXKABEIOLIYIO CTallb, ANMIOMHHHMA,
AJIFOMUHHEBBIE CIIABbI, HUKEJb MM CIUIABBI, copepxainue 60% u 6osee HUKe.

CnenmajbHO NpeJHA3HAYEHHbIE WJIH MOArOTOBJIEHHbIE COOPKU M KOMIOHEHTbI AJs
HCN0JIb30BaHus NpH razoaug@y3nonHoM odorameHuu

BBOJIHOE 3AMEYAHUE

[pu razoanddy3noHHOM MeToAe pa3eneHHss W30TONOB ypaHa OCHOBHOM TEXHOJIOTMYECKOMH
cOOpKOil SIBNISieTCS CIICNMANbHBIA MOPUCTBIA Ta30auddy3noHHbI Oapbep, TEIIOOOMEHHHK
JUTSL OXJIaX/IeHHs ra3a (KOTOpBIN HarpeBaeTcs B MPOLIECCE CKATHs), YIIJIOTHUTEbHBIE KIallaHbl
U peryaupyrole KiamaHel, a Takke TpyOompoBoabl. Ilockombky B rasomuddys3noHHOI
TexXHOJIOTHU ucnonb3yercs mectudropuctsiii ypan (UFg), Bce 06opynosanue, TpyOOIpoBOIbI
1 TIOBEPXHOCTU W3MEPUTEIBHBIX MPUOOPOB (KOTOpPHIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI
W3rOTaBIMBATBHCS W3 MaTEpPUANIOB, COXPAHSIOUIMX CTabwibHOCTh HpH KoHTakte ¢ UFg.
lazoqudpy3noHHas ycTaHOBKA COCTOMT W3 psila TaKMX COOpPOK, TaK YTO HMX KOJMYECTBO
MOXET OBITh Ba)KHBIM [IOKa3aTe/IeM KOHEYHOTO IIPEAHA3HAUCHUSL.

I'azomudgpysnonnbie 6apbepbl

a)  ChoenmanbHO NpEIHA3HAYCHHBIC WM IMOJTOTOBICHHBIC TOHKHUE, MOPUCTHIC (PUITBTPHI C
pasmepom mop 100-1 000 A (anrctpem), Tommmuoit 5 MM (0,2 moiiMa) I MeHbIIE, a It
TpyOuateix Qopm mmamerpom 25 mm (1 groiiM) WIM  MEHBIE, W3TOTOBICHHBIC U3
METALTMYECKUX, TIOJIMMEPHBIX WM KePaMHUYECKHX MaTepHUaNoB, koppo3uectoikux k UFq, u

b)  coeuMandbHO MOATOTOBICHHBIE COSMMHEHUS WIIM TOPOLIKH Ul W3TOTOBJICHHS TaKHX
¢unbTpoB. Takue coeqUHEHNs 1 TOPOLIKU BKIJIFOUAOT HUKEJIb WM CILIABBI, copepxaruue 60%
nm Oollee HUKENS, OKCHI amoMuHHsA Wwin croiikue K UFg momHOCThIO (TOpMpOBaHHBIE
YTIICBOJOPOAHBIE TTOIMMEPHI ¢ YUCTOTON 99,9% nnm Gonee, pazmepoM yactull MeHee 10 MKM
U BBICOKOH OZJHOPOJHOCTBIO YACTHIL ITO KPYITHOCTH, KOTOPBIE CIIELHAIBHO TOATOTOBJICHBI AJIS
M3TOTOBIICHSI Ta30 1 PY3MOHHBIX OAPHEPOB.

Kameps! nuddysopon

CrneuuanbHO MpeAIHA3HAYEHHBIE WM TOATOTOBIECHHBIE TIEpMETHYHBIC LMIMHAPUYECKUE
cocynel quamerpoM Oomee 300 mm (12 mroitmoB) u mmuHON 60see 900 MM (35 moitMOB), WITH
MPSIMOYTOJIBHBIE COCY/Ibl CPABHUMBIX Pa3MEPOB, UMEIOIUE OJUH BITyCKHOM U JIBa BBITYCKHBIX
natpyOKka, muaMeTp KaxXaoro u3 KOTopeix 6omee 50 MM (2 mroiima), SIS TIOMEIIECHHUS B HUIX
razonu(py3uOHHBIX 0apbepoB, W3rOTOBIEHHbIC U3 cToMkMXx k UFg MmarepuanoB wiu
3alUILEHHbIE TOKPBHITUEM U3 HUX, U MPEIHA3HAUYECHHBIC OJIS1 YCTAHOBKU B T'OPU30HTAJIBHOM
WA BEPTUKAIHHOM ITOJIOKCHUM.
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5.3.3.

5.3.4.

5.3.5.

5.4.

Komnpeccops! u razonyBku

CrenpanibHO —TpeJHa3HAYEHHbIE WM TIOATOTOBJICHHBIE OCEBBIC, LEHTPOOCKHBIC WIIH
0OBEMHBIC KOMIIPECCOPBI, HIIM Ta30/lyBKH C TPOM3BOIMTEIBHOCTBIO HA BCOCE | M'/MHH I
ooee UFs u ¢ naBneHueMm Ha BbIXozae 10 Heckonbkux coteH klla (100 ¢yHT/KB. mroiim),
MpeIHa3HauYeHHbIe Ui JOJITOBpeMEeHHOM skcrutyataiuu B cpene UFg ¢ anexTpoaBurarenem
COOTBETCTBYIOIIICH MOIIHOCTH WM 0€3 Hero, a TakkKe OTIACIbHBIE COOPKH TaKuX
KOMITIPECCOPOB U ra30/lyBOK. DTH KOMIIPECCOPHI U a30AyBKU UMEIOT Iepenaj JaBieHus ot 2:1
10 6:1 1 m3roraBiuBatoTcs U3 cTolkux kK UFg MaTepuaioB win MOKpbIBatOTCA UMHU.

YI0THEHUS BPAUIAKIINXCHA BAJIOB

CrenpansHO  TpelHA3HAYCHHBIE WM OJTOTOBJICHHBIE  BAaKyyMHBIE  YIUIOTHEHHS,
YCTAaHOBJICHHbIE HAa CTOPOHE IMOJAaYll W HAa CTOPOHE BBIXOJA /Ui YIUIOTHEHHS Baja,
COEJIMHSIOIIETO POTOP KOMITPECCOpa WIIM T'a301yBKH C PUBOHBIM JIBUTATEIEM, C TEM YTOOBI
00ecreunTh HAACKHYI0 TEePMETH3AlUI0, MPEIOTBPAIIAIOIIYI0 HATEeKaHHE BO3IyXa BO
BHYTPCHHIOI0O KaMepy KOMIIpeccopa WM ra3omyBkd, koTopas HamonHeHa UFg. — Takue
VIDIOTHEHUST OOBIYHO TPOSKTHPYIOTCS Ha CKOPOCTh HaTeKaHus Oy(epHOro rasa MeHee
1000 cnm’/vun (60 mroiiv’/MuH).

TemnoooMeHHuku Ajs oxyaaxknenus UFg

CrneuuanbHO NpeJHa3HaYeHHbIe WM MOATOTOBJICHHBIC TEIIOOOMEHHHUKH, N3TOTOBJICHHBIC 3
croiikux k UF¢ MarepnaioB WM MOKPHITHIE UMH (32 MCKITIOUYCHHEM HEP)KaBEIOIICH CTaJIH),
WIA MeAplo, WIM JIOOBIM COYETaHHEM OJTHUX METAJUIOB M pPAacCYMTaHHbIE Ha CKOPOCTb
W3MEHEHUsl JaBJeHus, onpeaessitomero yreuky, menee 10 ITa (0,0015 ¢ynt/kB. mioiim) B vac
nipu niepenane nasiaeans 100 kIla (15 GyHT/KB. motim).

CrnenuajbHO TIpeIHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE BCIOMOTaTeJIbHbIE CHCTEMBI,
o0opy10oBaHHEe M KOMIIOHEHTBHI [UIi HCHOJB30BAHUA NpH ra30aupQy3MoHHOM
oboraueHun

BBOJIHOE 3AMEYAHUE

BcrnoMorarenibHble  CUCTEMbI, O0OpYIOBaHHE M KOMIIOHEHTHI Ui Ta30au(dy3nOHHBIX
YCTAaHOBOK TIO0 OOOTAIlEHHIO TPEICTABISIIOT COOOM CHCTEMbI YCTAHOBKH, HEOOXOIUMEBIC IS
nmonaun UF4 B razomnddy3noHHyro cOOpKy, I CBS3HM OTACTHHBIX COOPOK MEXITY COO0H U
00pa3oBaHusl KACKa0B (WJIM CTYICHEH) C IENbI0 OCTSIICHHOTO JOCTHKEHHSI 00JIee BBICOKOTO
oOorarenus u m3pnedenns "mpoaykra" u "xsoctoB" UFs n3 nnddy3noHHbIX Kackanos. Beumy
BBICOKOMHEPIIMOHHBIX XapakTepUCTUK Au((y3HOHHBIX KacKaJgoB J000C MPEephbIBAaHUE HX
paboThl, 0COOEHHO UX OCTAHOBKA, MIPUBOJIAT K CEPhE3HBIM MocieIcTBUsAM. ClieoBaTeNIbHO, Ha
razonu(y3nOHHOW yCTAaHOBKE BaKHOE 3HAYEHHWE WMEIOT CTPOrO€ W ITOCTOSHHOE
oTiep )KaHNe BaKyymMa BO BCEX TEXHOJIOTMYECKHX CHCTEMax, aBTOMATHUECKas 3alluTa OT
aBapuii W TOYHOE aBTOMATHYECKOE pETryJMpOBaHHE IOTOKAa Traza. Bce 3T0 mpuBOIUT K
HEOOXOJMMOCTH  OCHAIIICHUS ~ YCTAHOBKM  OOJIBIIMM  KOJIMYECTBOM  CIICIHABHBIX
M3MEPUTENBHBIX, PETYJIUPYIONIUX U YIPABISIONIAX CHCTEM.

O6praH0 UF( ncnapsieTcsi U3 IUTMHAPOB, IMOMENICHHBIX BHYTPH aBTOKJIIABOB, M MOJACTCS B
razoo0pa3Hoii (hopMe K BXOJHBIM TOYKAaM UYepe3 CHUCTEMY KOJUIEKTOPHBIX TPyOOIpPOBOIOB
kackama. "llpogykr" wm "xBoctel" UF, mocTynmarommue w3 BBEIXOMHBIX TOYEK B BHIE
ra3000pa3HbIX MOTOKOB, MPOXOJAT YEePe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOJOB Kackaza
700 K XOJIOAHBIM JIOBYIIIKAM, JINOO K KOMIIPECCOPHBIM CTaHIUAM, TJE Ta3000pa3HbIA TOTOK
UFs oxmwkaeTcs W 3aTeM  IIOMEIIAETCS B COOTBETCTBYIOIIME KOHTEHHEPHBI IS
TPAHCIIOPTUPOBKA WM  XpaHeHus. [lockombKy Tazomudy3uoHHas YCTaHOBKA TI0
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

oborameHnuio MMeeT OONbIIoe KONMMIeCTBO Ta3omudy3HOHHBIX COOpPOK, COOpPaHHBIX B
KacKaJipl, CO3JAIOTCS MHOTOKWIIOMETPOBBIE KOJUIEKTOPHBIE TPYOONPOBOABI KacKaJoB C
TBHICSIYAMH CBApHBIX IIIBOB, MPUYEM CXEMa OCHOBHOW YacTH WX COCAMHEHHH MHOTOKPATHO
noBTopsiercst. OOOpyZ0BaHKEe, KOMIOHEHThI M CHCTEMBI TPYOONPOBOJOB H3TOTOBISIOTCS C
COOJI0ICHIEM BBICOKHX TPEOOBaHUI K BaKyyM-TUIOTHOCTH M YUCTOTE 0OpabOTKH.

Cucrembl noga4yu/cucTeMbl 0TBo/AA "'mpoaykra’ u '"xpocToB"

CremmanbHO — TIpeAHA3HA4YEHHBIC WM ITOJATOTOBJICHHBIE TEXHOJOTMYECKHE  CHCTEMEI,
criocobnbie padoTath pH AasieHnd 300 klla (45 GyHT/KB. AIOHM) WM MEHEE, BKITIOYAsL:

NWUTAONINE ABTOKIABHI (WJIM CHCTEMBI), HcHonb3yemble i mnogaun  UFg B
razonuhy3rMOHHBIC KacKaIbl;

JecyOonuMaTopsl (WITM XOJIOTHBIE JIOBYIIKH), HCHONB3yemble st BbiBeaeHuss UFq u3
razonu(hy3MOHHBIX KaCKaJIOB;

cranuun oxwkenus, rae UFg B rasooOpasHoli Qopme M3 Kackaga cxXUMaeTcs H
OXJIAXKZIAaeTCs 10 )KUKOTO COCTOSIHUS,

cTaHIMK "mponykra' wmnm "XBocToB", wHcnonb3yemble A nepeMemieHus UFg B
KOHTEIHEPHI.

CucremMbl KOJUIEKTOPHBIX TPYOOIIPOBOA0B

CrienpanbHO TIpeAHA3HAYCHHBIC WM TIOATOTOBJICHHBIE CUCTEMBI TPYOOIIPOBOJOB U CHCTEMBI
KoJwiekTopoB it yaepxkanus UF¢ BHyTpu ra3omud@y3HOHHBIX KackagoB. JTa CeTh
TpyOOIPOBOJIOB OOBIYHO MPEACTABIACT COOOH cHCTeMy C "TBOHHBIM" KOJUIGKTOPOM, TJIS
KaXxzas siaeiika CoeJMHeHa C Ka)IbIM 13 KOJUIEKTOPOB.

BakyymHbIe cucTeMbl

a)  CroeumanbHO TpeAHA3HAYCHHBIC WM IOJArOTOBJIECHHBIE KPYIHBIE BaKyyMHBIC
3
MarucTpaliy, BAKyyMHBIC KOJUIEKTOPBI H BaKyyMHbIE HACOCHI TPOU3BOAUTEIIBHOCTBIO 5 M /MHUH
3
(175 pyr’/Mun) nm Gornee.

b) BakyyMHbIE HACOCHI, CIICHHAILHO IpeaHa3HaYeHHbIC a1 paboTel B comepskaineii UFg
arMoc(epe ¥ U3rOTOBJICHHBIC W3 ATFOMUHHMS, HUKEIS WK CILIaBOB, cojepxkaiux oonee 60%
HHUKEJIS WIM TOKPBITBIE WMH. OTH HAcOChl MOTYT OBITh WM POTAIMOHHBIMH, WA
MOPIIHEBBIMU, MOT'YT UMETh BBITECHSIOIIUE ¥ (PTOPUCTO-YIJICPOHBIC YIUIOTHEHHUS, a TAKXKE B
HUX MOTYT IPUCYTCTBOBATh CICIHATIbHbIC pa00UYKe )KUIAKOCTH.

CrnenuajbHbIe CTONIOPHbIE H PEryJIHPYIOIIHE KIATIAHbI

CreruaibHO  TIpeHA3HAYCHHBIC WM IOJITOTOBJICHHBIC PYYHBIC WM aBTOMATHYECKUE
CTOTIOPHBIC M PETyJIMPYIONIUE KIalaHbl CUILGOHHOTO THUIIA, U3TOTOBJICHHBIC U3 CTOMKHUX K
UF¢ marepuanoB, auamerpom ot 40 o 1500 mm (1,5 mo 59 mroiiMOB) Ui yCTaHOBKH B
OCHOBHBIX U BCTIOMOTaTEIBHBIX CHCTEMax ra30anuy3nOHHBIX YCTAHOBOK IO 00OTAIIEHHIO.

Macc-cnekTpoMeTpbl/ucToUHUKUA HOHOB 11 UFg

CrneuuanbHO NpeaHa3HaueHHbIE WM ITOArOTOBJICHHbBIE MAarHUTHBIE WM KBAIPYIOJIbHBIE Macc-
CIIEKTPOMETpBI, CIIOCOOHBIE MPOM3BOAWTH NPSAMONH OTOOp TpoO MojaBaeMol Macchl,
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5.5.

"mpoaykra" mimm "XBOcTOB" W3 Ta3oBbIX MOTOKOB UFg m obGmamaromiuie MmMOSHBIM HaObOpOM
CIIEIYIOIUX XapaKTEPUCTHK:

1. yAenIbHas pa3peraromnas crmocoOHOCTh 0 Macce cBbitre 320;

2. coacpKaT HCTOYHHUKH HOHOB, H3rOTOBJICHHBIE W3 HUXpOMa WM MOHEIA WIN
3alllMIICHHBIC ITOKPBITUEM U3 HUX, NI HUKCJIMPOBAHHBIC,

3. coJiep>KaT HOHU3AIMOHHBIE HCTOYHUKH ¢ OOMOApIMPOBKOI IIEKTPOHAMI;
4. CoJIeprKaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO /ISl N30TOITHOTO aHAITN3A.
MNOACHUTEJIbBHOE 3AMEYAHUE

[lepeunciennoe Bblie  00OpYIOBaHWE BCTYMAeT B HENOCPEJACTBEHHBIM KOHTAKT C
TexHonornueckuM TrazoM UFs, 1mu00 HEmOCpeACTBEHHO perylIupyeT IOTOK B Ipenesax
Kackaga. Bce MOBEPXHOCTH, KOTOpPBIE BCTYNAIOT B KOHTAKT C TEXHOJOIMUYECKHUM TIa30M,
LIEJIMKOM M3TOTaBIUBalOTCs M3 cToikux kK UFs MaTepuanoB miM NMOKphIBatOTCS MUMHU. It
Lened  paslenoB, OTHOCAIMXCS K  Tra3oau(@y3MOHHBIM  YCTPOWCTBaM, MaTepuallsbl,
koppo3uectoiikue K UFg, BKIIOYAIOT HEP)KABEIONIYI0 CTallb, allOMUHUM, aTIOMUHUEBBIC
CIUIaBbl, OKCHJ AIOMHMHHS, HUKENb WM CIUIaBbI, cozaepxkamue 60% wimm Oornee HUKENs, a
taxke croiikue kK UFg momHoCThI0 (TOpHUpPOBaHHBIE YTIICBOIOPOIHEIE TIOIUMEPHI.

CrnennajibHo NnNpeaAHasSHAYCHHbIC WX TIOATOTOBJ/ICHHBIC CHCTEMbI, 060pyzmsalme H
KOMIIOHEHTBI AJIA HCITOJIb30BAHUA HA YCTAHOBKAX a3pOAMHAMMUYECKOI0 odoramieHms.

BBOJIHOE 3AMEYAHUE

B nporneccax asponuHamudeckoro odoramieHusi cmech razooopasHoro UFg u jerkoro rasa
(Bozmopon wiy renuit) cxUMaeTcs U 3aTeM IIPOIyCKAeTCsl uepe3 pas3lelIoNe HIEMEHTHI, B
KOTOPBIX HM30TOIMHOE pa3eieHHue 3aBepLIaeTCs IOCPEACTBOM  IOMYYEHHS  OOJBIIMX
LEHTPOOEKHBIX CHJI IO TeOMETPUH KPUBOJIMHEHHOW CTEHKH. YCHEHIHO pa3paboTaHbl ABa
mpoliecca 3TOro THIA: IPOLECC COIUIOBOTO pa3eNieHus U Ipollecc BUXpeBod TpyOku. s
000MX TPOLECCOB  OCHOBHBIMH  KOMIIOHGHTaMM  KacKaJga  pas3leleHus  SIBILIOTCS
LMTMHIPUIECKUE KOPITyCa, B KOTOPBIX Pa3MeEIeHb! CIIeHaIbHbIC PA3eTUTEIbHBIE JIEMEHTHI
(comia unm BUXpeEBbIE TPYOKH), Ta30Bble KOMIIPECCOPHI U TEINIOOOMEHHUKH ISl yIaJCHUS
oOpasyromerocs npyu cxXaTHW Terwia. 1 a’spoauHaMHUeCKuX YCTAHOBOK TpeOyeTcsl Lembli
PN TakMX KackagoB, TaK YTO HX KOJHUYECTBO MOXKET CIy)KUTh BaXKHBIM yKa3aTeleM
KOHEYHOI'0 HCroib3oBaHus. Ilockonbky B aspoauHaMuyueckoM mpouecce ucnoib3yercs UFs,
MTOBEPXHOCTH BCETO 000PYZOBaHMS, TPYOOIPOBOIOB M M3MEPUTEIBHBIX MPHUOOPOB (KOTOPHIE
BCTYNAlIOT B KOHTakT C Ta30M) JOJDKHBI M3TOTAaBIMBATHCS W3 MaTepHAJIOB, COXPaHAIOLIMX
ycToiunBOCTh Nipu KoHTakTe ¢ UF.

[NOACHUTEJIBHOE 3AMEYAHUE

[IepeurcneHHble B HACTOALIEM PA3AEII€ AIEMEHTHI BCTYNAIOT B HEMIOCPEACTBEHHBIA KOHTAKT C
TexHonorudeckuM ra3oM UFg 1m0 HemocpeACcTBEHHO peryiaupyloT IMOTOK B Ipejaenax
Kackaja. Bce MOBEpPXHOCTH, KOTOpbIE BCTYMNAIOT B KOHTAKT C TEXHOJOTMYECKHM Ta3oM,
LIETIMKOM HM3rOTaBIMBaroTCs U3 cToikux Kk UFg mMarepuanoB, Win 3alMIIEHb TOKPHITUEM U3
TakUX MarepuaioB. s ueneld pasjena, OTHOCAUIErocsl K 3J€MEHTaM a3pOJIMHAMUYECKOro
obOorarrenus, kopposuecroiikue k UFg Marepualibl, BKIFOUAIOT MEib, HEPIKABEIOIIYIO CTallb,
ATIOMUHWHN, aJIOMHUHHUEBBIE CIUIABBI, HHWKEIbh WM CIUIABBI, cojaepxamme 60% wmm Oonee
HUKe, a Takxke cToiikne K UFg momHOCTRI0 (hTOPHpPOBAaHHBIC YTIIEBOIOPOTHBIC TIOTTMMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

PazgennreabHble coILIa

CneuuanbHO NpeaHa3HaYeHHbIE MM TOATOTOBJIEHHbIE pa3/ieUTENbHbBIE COMIa U UX COOPKH.
Pa3nenurensHble COmIa COCTOAT M3 ILIETIEBUIHBIX M30THYTHIX KaHAJIOB C pajulycoM u3ruda
menee 1 MM (oObraHoO ot 0,1 10 0,05 MM), KopposuecToiikix K UFg, 1 IMEIOIMX BHYTPEHHIOIO
PEXYILYIO KPOMKY, KOTOpas pa3liesisieT MPOTeKAoIInii Yepe3 COIUIo Ta3 Ha JBe (PPaKLuH.

Buxpesbie TpyOKkH

CrneuuanbHO TpeqHa3HaYeHHbIC WM TOJATOTOBICHHBIE BUXPEBBIE TPYOKHM M WX COODKH.
Buxpesble TpyOKH MMEIOT HWIMHAPHUYECKYIO MM KOHYCOOOpasHyIo (popMy, U3TOTOBIICHBI U3
kopposuectoiikux k UFg MaTepuanoB WM 3allMINEHb! MOKPBITHEM M3 TaKUX MaTepualioB U
uMmeroT auametp ot 0,5 cM 10 4 cM mpu OTHOIIEHUM JUTMHBI K auameTpy 20:1 mnu MeHee, a
TaKKe OHO MM OoJiee TaHI€HIMAIBHOE BXOJHOE OTBEpCTHE. TpyOKH MOTYT OBITh OCHAIIEHBI
OTBOJIaMH COTIJIOBOTO THIIA HA OJTHOM MJIM Ha 00OMX KOHIIaX.

[NOSACHUTEJIBHOE 3AMEYAHUE

[TuTaTenbHbINA Ta3 MOCTYIACT B BUXPEBYIO TPYOKY IO KacaTeILHON ¢ OHOTO KOHIIA MM Yepe3
3aKpy4HBaroIie JOMAaTKH WK Yepe3 MHOTOYHCIICHHBIE TaHTCHIIHAIbHBIC BXOIHBIE OTBEPCTHS
BJIOJIb TPYOKH.

Komnpeccops! u razonyBKu

CrienManbHO TPEJAHA3HAYCHHBIC WM TOATOTOBJIICHHBIC OCEBbIC, LEHTPU(DYKHBIC WM
00bEMHBIC KOMIPECCOPHl WM Ta30[yBKH, HM3TOTOBJICHHBIE M3 KopposuecTorkux K UFg
MaTEepHAJIOB, WM 3alTUIICHHBIC TIOKPBITHEM M3 TaKUX MAaTEPHUAJIOB, IIPOU3BOANTEIHFHOCTHIO Ha
BXOJIE 2 M>/MuH wiu 6onee cmecu UF 61 HECYILIEro rasa (BOAOPO/ WK TeInit).

TTOJACHUTEJIbHOE 3AMEYAHIE

Takue KoMIIpeccopsl M Ta30[yBKH 0OBIYHO UMEIOT Tiepenan aaBienus ot 1,2:1 mo 6:1.
Y10THeHUsI BPAIIAIOUIUXCSI BAJIOB

CrenuansHO TpeIHa3HAYCHHBIE WM TMOJATOTOBJICHHBIC YIUIOTHEHMS BPAILAIOIIUXCSI BAajoOB,
YCTaHOBJICHHBIE HA CTOpPOHE ITOJaYM M Ha CTOPOHE BBHIXOJA IUIA YIUIOTHEHHS Baja,
COCIMHAIOIIETO POTOP KOMIIPECCOpa WM POTOP Ta30AyBKU C MPUBOAHBIM JBUTATEIIEM, C TEM
YTOOBI o0ecrieunTh HAJCKHYIO repMeTH3aIIHIO, MIPEA0TBPAIIAOIIY IO BBIXOJI
TEXHOJIOTUYECKOTO Ta3a WM HATEKAaHWE BO3MyXa WM YIUIOTHSIOIIETO ra3a BO BHYTPCHHIOIO
KaMepy KOMIIpeccopa WiIh ra30[yBKH, KOTopas 3anoiaHeHa cMeckio UF¢ u Hecylero rasa.

Ten1000MeHHUKH JJI OXJIAKICHHUSA ra3a

CHCHI/IaHLHO MPECaHA3HAUYCHHBIC WX MMOATOTOBJICHHBIC TCHHOO6MCHHI/IKI/I, H3TrOTOBJICHHBIC M3
KOppO3PIeCTOI71KHX K UF6 MaTepUuaJIOB WJIH 3ATUIICHHBIC ITOKPBITUEM M3 TAKUX MATCPUAJIOB.

Koxyxn pazaesiiommx 371eMeHTOB
CriermuaisHO TIpEeTHA3HAYCHHBIC WM ITOATOTOBJICHHBIE KOXKYXH Pa3JCISIONIAX DJIEMEHTOB,

HU3rOTOBJIEHHBIE U3 Koppo3uecToikux K UFg MaTepuanoB WM 3alUIICHHBIX NOKPBITUEM U3
TaKMX MaTePHAJIOB, IJIs TOMEIIEHHS B HUX BUXPEBBIX TPYOOK WIIM pa3/ieIMTEIbHBIX COTIEIL.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

INOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKyXH MOTYT HPEACTaBISTh COO0H HUIMHAPUIECKHE KaMepsl tuameTpoM 6onee 300 MM
u amuHoN 6oiee 900 MM MM IPAMOYTOJBHBIE KaMEpPhl CPABHUMBIX pa3MEpPOB M MOTYT OBITh
MIpeHa3HaYeHbI U1 YCTAHOBKU B TOPU30HTAIBHOM W BEPTHUKAIBHOM ITOJIOKEHUH.

Cucrembl noga4yu/cucTeMbl 0TBo/AA "'mpoaykra’ u '"xpocToB"

CrienpanbHO TIpeAHA3HAYeHHBIE WM TIOATOTOBIICHHBIE TEXHOJIIOTHYECKHE CHCTEMBI WIIH
o0opyIoBaHKe I 000TaTUTENHFHBIX YCTAHOBOK, M3TOTOBJICHHBIE U3 KOoppo3uecTorkux K UFg
MaTepHaNOB, W 3allIAIIEHHBIX TTOKPBITHEM U3 TAKUX MaTepHaIOB, BKITFOYAIOIINE:

a)  THTAIIMe aBTOKIABBI, IEYM WIM CUCTEMbI, HCIoib3yemble mist moxaun UFg s
TIporiecca o0oTaIIeHusT;

b)  nmecybmumaTopsl (MM XOJOAHBIE JIOBYIIKH), HCIOJAb3YeMbIC JUIS  BBIBEACHUS
Harperoro UFg u3 npotiecca 000raleHus Uis MOCIEAYOIIEro IepeMeIeHNI;

c) CTAaHLIMM OTBEPXKICHHS WIN OXIWKEHHS, HCIoJb3yeMble ais BbiBeaeHus UF, u3
npoiiecca oboraimieHuss myTeM ckatus u nepeBoma UFs B KUAKYHO WIHM TBEPAYHO

dopmy;

d) cTranuuu "mpomykTta" wuiau "xBocToB", wucmonb3dyemble A nepemenieHus UFs B
KOHTEWHEPBHI.

CucTteMbl KOJUIEKTOPHBIX TPYOONPOBOAOB

CrnenuanpHO  IpeAHA3HAYCHHbIE WM  TOATOTOBICHHBIE  CHUCTEMBl  KOJUIEKTOPHBIX
TpyOOITPOBOIOB, M3rOTOBIIEHHBIE M3 Koppo3uecToikux K UFg MaTtepnanoB wim 3aluIieHHbIe
TTOKPBITHEM U3 TAKUX MaTepUaioB, i yaepxkaaus UF BHyTpu adpoarHaMIYeCKUX KacKaoB.
Ota ceTh TPyOONPOBOIOB OOBIYHO IPECTaBIsET cOOOW CUCTEMY C "IBOWHBIM" KOJIGKTOPOM,
i€ KaXXIbIA KacKaJ| WM TPYTIA KacKaJ0B COSIHHEHBI C KaKIBIM U3 KOJJIEKTOPOB.

BakyymHbIe cHCTeMBI H HACOCHI

a) CreuuansHo TOpeAHAa3HAYCHHbIE WM  IOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
MIPOM3BOUTEIILHOCTRIO Ha BXOIE 5 M/MHH WM GOliee, COCTOSIIUE W3 BaKyyMHBIX
MarucTpajiel, BaKyyMHbIX KOJUICKTOPOB M BaKYyMHBIX HACOCOB, M TIpEIHA3HAYCHHBIC IS
pabots B conepaxammx UFg ra30BBIX cpenax.

b)  BakyymHbIe HaCOCHI, CIICIIHATBHO MPEHA3HAYCHHBIC WITH [TO/ITOTOBJICHHBIE IS paOOThI
B coaepxammx UFg Ta3oBbIX cpegax W HW3rOTOBJIEHHbIE U3 KopposuecTorkux K UFg
MaTepUAJIOB WJIM 3AIUIICHHBIX TMOKPHITHEM W3 TAKMX MaTepuaioB. B 3Tmx Hacocax MOryT
WCTIONIb30BAThCS (PTOPUCTO-YTIIEPOIHBIE YITIOTHEHHS U CIIeIMAIbHBIE Pa00vre KUIKOCTH.

CHeIII/IaHI)HLIe CTOIIOPHBIEC U PEryjaupyroume KianaHbl

CriermanpHble  TIPETHA3HAYCHHBIC WM IIOATOTOBIICHHBIC PYyYHBIE WM aBTOMATHICCKUE
CTOTIOpHBIE W  pEryJIHpYIOIIHe KialmaHbl CWIB(MOHHOTO THIA, W3TOTOBJIEHHBIE W3
kopposuectoiikux k UFg MarepuaioB Win 3allldlIeHHbIe TIOKPHITUEM M3 TaKMX MaTepHUalIoB,
muamerpoM oT 40 mo 1500 MM ansi MOHTaka B OCHOBHBIX U BCIIOMOTATENBHBIX CHCTEMAax
YCTaHOBOK a3pOAMHAMHYECKOTO 00OTaIlIeHHS.
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5.5.11.

5.5.12.

5.6.

Macc-cniekTpoMeTpbl/ucToOYHUKN HOHOB 1J1s1 UF

CrienpanisHO TipeTHa3HaYeHHbBIE WIIA TIOATOTOBICHHBIE MATHUTHBIC WITH KBaJIPYIIOJIbHBIE Macc-
CIEKTPOMETPHI, CIMOCOOHBIC TIPOWM3BOIUTH TMPSIMOH oTOOp Tpo0d TOogaBaeMoOil MaccChl,
"npoaykra" wiu "xBocToB" W3 ra3oBbeix NOTOKOB UFg m obnaparomme momHeIM Habopom
CITEIYTOIINX XapaKTEPHCTHK:

1. yaeNbHas pa3pelarmias CIoCOOHOCT Mo Macce cBbimie 320;

2. coaepkaT HCTOYHUKU HOHOB, H3rOTOBJIICHHBIC W3 HUXpOMA HWIKM MOHCIA WIN
3allIMIICHHBIC ITOKPBITUEM U3 HUX, NI HUKCIIMPOBAHHBIC,

3. coJiep KaT MOHU3AIMOHHBIE HCTOYHUKH ¢ OOMOApTUPOBKOI AIIEKTPOHAMU;
4, CoJIepKaT KOJUICKTOPHYIO CUCTEMY, IIPUTOHYO JJISl H30TOIMHOTO aHAN3A.
Cucremnl otaejienusi UFg ot Hecymiero raza

CrnenuanbHO TpeTHa3HAYCHHBIC WM [OJrOTOBJIICHHBIE TEXHOJOTHYSCKHE CHCTEMBI JIIs
otnenenust UFg oT Hecytero raza (Bogopoa Win Teius).

[NOSICHUTEJIBHOE 3AMEYAHUE

OTU CUCTEeMBbI NpeJHa3HAYEHbI JIJIs COKpalleHus coqepkanusi UFg B HecylieM rase 10 OHOU
YacTH Ha MUJUIMOH WJIM MEHEE M MOTYT BKJIFOUaTh TAKOEe 000PYI0BaHUE, KaK:

a) KPHOTCHHBIC  TEIUIOOOMEHHHUKH W  KPHOCEMAapaTophl, CIOCOOHBIE  CO3/aBaTh
temmepatypsi -120°C uiu MeHee, Hin

b)  ONOKM KPHOTEHHOTO OXJaXKICHHS, CIIOCOOHBIC CO37aBaTh Temrieparypbl -120°C nmm
MEHee, WIH

C) OJIOKM pa3JeUTENLHBIX COIEIT W BUXPEBBIX TPyOOK st otneneHus UF ot Hecyero
rasa, Wi

d)  xonomnsie nmoBymiku UF,, criocoOHbIe co3naBatk Temneparypsl -20°C wiu MeHee.

CnenmajbHO TpPeIHA3HAYEHHbIE MJIM TOArOTOBJIEHHbIE CHUCTEMBI, 000pyIOBaHHE U
KOMIIOHEHTHI VI MCHOJIb30BAHUST HA YCTAHOBKAX XMMHMYECKOro oOMeHa WIH
HOHOOOMEHHOI'0 000rameHus

BBOJIHOE 3AMEYAHUE

HesnaunrensHoe pa3nuire U30TOMOB ypaHa Mo Macce MPUBOIUT K HEOOIBIINM N3MEHEHUSIM B
PaBHOBECHH XUMHUYECKUX PEaKITHil, KOTOPBIE MOTYT UCIIOJIb30BaThCS B KAUECTBE OCHOBHI IS
paszieneHuss M30TONOB. YCICIIHO pa3paboTaHO J[Ba TpOIECCa:  KUAKOCTHO-XKUIAKOCTHBIN
XAMUYECKHIA 0OMEH U TBEPI0-)KUAKOCTHBIA HOHHBI OOMEH.

B mporecce KNAKOCTHO-KHUAKOCTHOIO XMMHYECKOr0 OOMEHa B MPOTHBOTOKE ITPOHUCXOIUT
B3aHMOJICUCTBUEC HECMEIHMBAIOIIMXCSA KHUAKUX (a3 (BOMHBIX WM OpPTraHUYECKHX), UTO
NpUBOAUT K 3((eKTy KacKaaupoBaHHs THICSY CTaguid pasnenenus. Boanas ¢asa coctout us
XJIOpHJa ypaHa B pacTBOPE COJITHOW KUCJIOTBI; OpraHmdeckas (pasa COCTOMT W3 IKCTpareHra,
COJZIepIKalllero XJIOPUJl ypaHa B OpPraHWYecKoM pactBoputeie. KOHTakTHRIMU (QHIBTpaMH B
pa3IenuTeNbHOM KacKage MOTYT SIBISTBCS JKHIKOCTHO-KHIKOCTHBIE OOMEHHBIC KOJOHHBI
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5.6.1.

5.6.2.

(TakWie, Kak WMIYJILCHbIC KOJIOHHBI C CETYAaTHIMH TapelkaMH) WM IKHJIKOCTHBIC
ueHTpr(y>KHbIe KOHTaKTHBIE QUIIBTpEL. Ha 000MX KOHIaX pa3lenuTeNbHOro Kackaia B HemsxX
obecrieueHuss pedrokca HA KaKAOM KOHIIE HEOOXOJWMBI XHMUYECKHE IPEBPAICHUS
(oxucieHne W BOCCTaHOBJICHWE). [ TTaBHas 3amada KOHCTPYKIIMM COCTOMT B TOM, YTOOBI HE
AOITYCTUTD 3arpA3HCHHSA TEXHOJIOTNYCCKUX IMOTOKOB HEKOTOPHIMU MOHAMH MCTAJLJIOB. B cBs3u
C OTHM WUCIHONB3YIOTCS IUIACTUKOBBIC, MOKPBIThIC TUIACTHKOM (BKIFOYas MPUMEHCHHUE
(PTOPUPOBAHHBIX YTJICBOJOPOIHBIX TOJIMMEPOB) W/WIM TOKPBITHIE CTEKJIOM KOJIOHHBI H
TpyOOIIPOBOIBI.

B TBepmo-KHIKOCTHOM HMOHOOOMEHHOM Ipoliecce OOOTalleHue IOCTUTaeTcs MOCPEICTBOM
ajcopOoImu/necopOIyn ypaHa Ha CIeIHaIBHOM, OU9eHb OBICTPO NEHCTBYIOIIEH HOHOOOMEHHOM
cMorie wiH ajcopOente. PacTBop ypaHa B COJISIHOW KHCIIOTE M IPYyTrHe XUMHUUYECKUE PearcHThI
NPOITYCKAIOTCST  4epe3  IIMHIPUYECKHe  oOOraTHTENbHBIE  KOJOHHBI,  COAEpXKaIlIue
YIUIOTHEHHBIE CIOM ajcopOeHTa. st mojiep>kaHusl HeMpephIBHOCTH Ipoliecca HeoOXoauma
crcTeMa pedlIroKca B LIeJISIX BRICBOOOXKICHUSI ypaHa U3 ajcopOeHTa 00paTHO B KUAKUH MOTOK,
C TeM 4YToObl MOXHO ObUIO coOparh "mpomykT' M "XBOCTBI". DTO JOCTHraercsi IyTeM
WCTIONIB30BaHMS MOAXOMSAIINX XUMHICCKIX PEareHTOB BOCCTAHOBIICHUS/OKHCIICHHUS, KOTOPBIE
MOJTHOCTBIO PETEHEPUPYIOTCS B Pa3ACIbHBIX BHEIIHUX METISIX U KOTOPBIE MOTYT YacTHYHO
pereHepupoBaThCsl B CAMUX M30TOIHBIX pa3lelIuTeNIbHbIX KoJoHHaX. IIpucyTcTBue B npouecce
TOPAYUX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI TpeOyeT, 4ToObl 000pyIOBaHUE
ObUIO M3TOTOBICHO U3 CIEHMAIBHBIX KOPPO3HECTOMKUX MAaTepUalioB WM 3aIlUILCHO
MOKPBITUEM M3 TAKUX MATEPUAJIOB.

KHMIKOCTHO-KUAKOCTHBIE 00MEHHbIE KOJIOHHBI (XUMHUYecKHii 00MeH)

[IpoTHBOTOYHBIE KHUIKOCTHO-KHKOCTHBIE OOMEHHBIC KOJIOHHBI, UMEIOIIUEC MEXaHUICCKUM
CHJIOBOH BBOJI (T.€. UMITYJILCHBIE KOJIOHHBI C CETYAaTHIMH TapesIkaMH, KOJIOHHBI C TapeiaKaMH,
COBEPIIAIONIMMHU BO3BPATHO IMOCTYNATENbHBIC JBWKEHUsS, W KOJOHHBI C BHYTPCHHUMH
TypOMHHBIMH CMECUTEISIMU), CIIEIHANbHO TpeTHa3HAYeHHbIE WM MOATOTOBJICHHBIE IS
o0oraieHus ypaHa ¢ HCIOJIb30BaHUEM TIpOIiecca XUMUIECKOro ooMeHa. [Iisi Koppo3noHHOM
YCTOWYHMBOCTH K KOHLICHTPHPOBAaHHBIM PACTBOPAM COJISIHOM KHCIIOTHI 3T KOJOHHBI U WX
BHYTpPEHHHE KOMITOHEHTHI M3TOTOBJICHBI M3 TOAXOSIHX TUIACTUKOBBIX MATEPHAIOB (TaKuX,
Kak (pToprpOBaHHBIC YIIIEBOJOPOIHBIC TIOJIUMEPHI) MM CTEKJIA WM 3aIUIIEHBI TTOKPBITUEM
13 Takux MatepuaioB. KoloHHBI crmpoekTHpoBaHbl Ha KopoTkoe (30 cekyHn wim MeHee)
BpEMsI IIPOXOXKIICHUS B KacKaJie.

HenTpudy:KHbIE KUAKOCTHO-KUAKOCTHbIE KOHTAKTHbIE (PUIBLTPBI (XMMHUYECKHI 00MEH)

Lentpudysxuple  KUAKOCTHO-KHUAKOCTHBIE  KOHTAKTHbIE  (WIBTPHI,  CIELMAIBHO
MpeAHa3HauYeHHbIe WM MOJATOTOBJICHHBIE JUIA OOOTAIlleHWs ypaHa C HCIOJIb30BAaHUEM
npolecca XUMUIECKOro oOMeHa. B Takux KOHTakTHBIX (HIBTpax HCIOJB3YETCsl BpallleHUE
IUIsl TIOJMYYCHUs] OPraHWYECKHX M JKUAKUX IOTOKOB, a 3aTeéM LEHTPOOeXHas cuiaa Ui
pasnenenus ¢as. [y KOppO3MOHHOM CTOWKOCTH K KOHIIEHTPHUPOBAHHBIM PAaCTBOPAM COJISTHON
KHCJIOTBl KOHTAaKTHbIE (DMIIBTPHI H3rOTaBIMBAIOTCA M3 COOTBETCTBYIOIIMX IUIACTHKOBBIX
MaTepuanoB (TakuxX, Kak ()TOPUPOBAHHBIE YTIEBOJOPOAHBIC TIOJMMEPHI) WM ITOKPHIBAIOTCS
UMH WM cTekioM. LleHTpudyskHble KOHTaKTHbIE (PUIIBTPBI CIIPOSKTHPOBAHBI Ha KOPOTKOE
(30 cexyHn nim MeHee) BpeMsi MPOXOKICHHS B KacKaJe.
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5.6.3.

5.6.4.

CucremMbl 4 000py10BaHMe AJ151 BOCCTAHOBJIEHHUS ypaHa (XMMU4eCKHii 00MeH)

a)  CroeumanbHO NpeAHA3HAYEHHBIE WIIM TOATOTOBJIEHHBIE SYEHKH 3IEKTPOXUMHYECKOTO
BOCCTAHOBJICHUS! I BOCCTAHOBJICHUSI YpaHa U3 OHOI'O BaJICHTHOI'O COCTOSHUSA B JPYroe Ui
oborareHust ypaHa ¢ MCIOJIb30BaHUEM IIPOLIECCa XUMUUECKOro oOMeHa. Matepuaibl sdeek,
HaxojsdIuMecs B  KOHTAaKTE€ C  TEXHOJOTHMYECKMMH  pacTBOpaMmHu, JOJDKHBI  OBITh
KOPPO3UECTONKUMH K KOHIIEHTPHPOBAHHBIM PACTBOPAM COJISTHOM KHCIIOTHI

INOACHUTEJIBHOE 3AMEYAHUE

Karomuelii OTCek SYCHKM MODKEH OBITh CIPOSKTUPOBAaH TakUM 00pa3oM, YTOOBI
MPEIOTBPATUTD TIOBTOPHOE OKUCIICHHE YpaHa JI0 00jiee BEICOKOTO BAJIGHTHOTO COCTOSHUS. [1ist
yIepKaHUS ypaHa B KAaTOJHOM OTCEKe s4YeliKa MOXKET WMETh HEMPOHUIAEMYHO
mradgparMeHHyI0 MeMOpaHy, H3TOTOBICHHYIO W3  CIICIIHAILHOIO KAaTHOHHO-OOMEHHOTO
Marepuana. Katog COCTOMT M3 COOTBETCTBYIOIETO TBEPAOrO IPOBOJHHMKA, TaKOTo, Kak

rpadur.

b) CHCL[I/IaJ'H:HO MNpCAHA3HAUCHHBIC WM IMOATOTOBJICHHBIC CUCTCMbI IJId U3BJICUCHUA U+4
M3 OPraHUu4YCCKOro IoToKa, pEryJMupoBaHusA KOHIECHTPAINKW KUCIIOThI U I 3alIOJTHCHUSA SAYCCK
SJICKTPOXUMHNYCCKOI'O BOCCTAHOBJICHUA Ha MPOMU3BOJACTBEHHOM BBIXOC KaCKaja.

[NOSACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST M3 OGOPYIOBAHMS SKCTPAKIMH PACTBOpHTETEM Uit oTroHkd U™ m3
OpPraHMYECKOro TMOTOKA B JKUAKHUA pPAcTBOp, OOOPYJOBaHMS BBIIAPUBAHUSA /WM APYrOro
000pyMOBaHUS JUISL JOCTHKEHUS PETYJMPOBKH W KOHTPOIIS BOJOPOJHOTO MOKAazaTels, |
HACOCOB WJIM JIPYTMIX YCTPOWMCTB IEpeHOca Ui 3arlONHEHHS SYCeK IJICKTPOXUMHYECKOTO
BoccTaHoBlieHUs. OCHOBHas 3a7a4a KOHCTPYKIIMM COCTOMT B TOM, 4TOOBI H30€XKaTh
3arps3HEHUS] TIOTOKA JKUJIKOCTH HMOHAMH HEKOTOPhIX MeTawioB. CleqoBaTeNlbHO, TE YacTH
000pY/IOBaHUST CHCTEMbI, KOTOPBIE HAXOAATCS B KOHTAKTE C TEXHOJOTMYECKHUM IOTOKOM,
M3rOTABIMBAIOTCS U3 COOTBETCTBYIOIIMX MAaTEPHAIOB (TaKMX, KaK CTEKIIO, ()TOPUPOBAHHBIC
YTIICBOJOPOIHBIE TIONMMEPHI, CyabdaT mommbeHmia, cyIb(OoH MoIudGupa M MPOTATAHHBIH
CMOJION TPaduT), WK 3aIUIICHBI TOKPHITHEM U3 TAKHX MATCPUAIOB.

CucreMbl OATOTOBKH MUTAHUSA (XUMHYECKHIT 00MeH)

CHEI_II/IaJ'ILHO MPpEAHASHAYCHHBIE WX IIOATI'OTOBJICHHBIC CHCTEMBI [JII IIPOHU3BOACTBA
MUTATCJIbHBIX PACTBOPOB XJIOpUAA ypaHa BBICOKOM YMCTOTHI IS YCTAaHOBOK IO pa3AC/ICHUIO
H30TOIIOB YpaHa METOAOM XUMHUYCCKOTO oOMeHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOST U3 000PYA0BAHUS JIJISI PACTBOPEHHUS, IKCTPAKIIMU PACTBOPHUTEIICM H/UITH
HOHOOOMEHHOTO O0OpYHOBaHHMS ISl OYMCTKH, a TAKKe OSJICKTPOJIMTHYECKUX SUCeK IS
Boccranosnenns U™ wmm U™ B U™, B 5Tux cucTeMax NMpoOM3BOIATCS PACTBOPHI XJIOpHIA
ypaHa, B KOTOPBIX COJCP:KUTCS JIMIIb HECKOJIIBKO 4YacTe Ha MUJUIMOH METAJUIMYECKUX
BKJIIOUCHHH, TaKMX, KaK XpOM, JKeJle30, BaHAAWM, MOMMOICH M APYIMX ABYXBAICHTHBIX HX
KaTHOHOB WM KAaTHOHOB C OOJbIIeH BaleHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepuaibl s
3IIEMEHTOB CHCTEMBI, B KOTOPOil 06pabaTsiBaeTcss U™ BBICOKOI UMCTOTHI, BKJIIOUAKOT CTEKIIO,
(hTOpHpOBaHHBIE YTIIEBOJOPOIHBIE TIOIUMEPHI, TPA(UT, MOKPHITHIN MOIUBUHII-CYIIb()aTHHIM
WM o3 Gup-cyabQOHHBIM IIIACTHKOM M IPONHUTaHHBIH CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHCIEeHUS] yPaHa (XMUMUYeCKHii 00MeH)

CrienansHO NpeTHa3HAYEeHHBIE HITH MTOJITOTOBJICHHBIE CUCTEMBI JJIs1 OKUCIICHUS UP s U™ mn
BO3BpAIllCHUS B KaCKaja pa3leiicHHs HM30TOMOB ypaHa B Ipoliecce OOOralieHHs METOIOM
XUMHAYECKOT0 OOMeEHa.

MNOSACHUTEJIbBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKITIOYATh TAKOE 00OPYAOBaHUE, KaK:

a) o0opymoBaHHE JUIT KOHTAKTHPOBAHUS XJIOpa M KHCIOPOJa ¢ BOTHBIMHU 3 QIIFOCHTaMH
U3 06OpYNOBAHMs pa3JeleHHs M30TONOB M OKCTpaKuuu obGpasopabmrerocs U™ B
00CTHEHHBIN OPraHUYECKU MOTOK, BO3BPAIAIOIIMACS U3 MPOU3BOICTBEHHOI'O BBIXOIA
Kackaja;

b) o0opysoBaHME, KOTOpOE OTJENseT BOAY OT COJSIHOW KHCIIOTBI, 4TOOBI BOIa U
KOHIICHTPUPOBaHHAs COJISTHAsI KUCJIOTa MOTJIA OBl OBITH BHOBH BBEJICHBI B TIPOIIECC B
HYXKHBIX MECTaX.

BbicTpo pearupyiomue HOHOOOMeHHBIE CMOJIBI/aACcOPOeHThI (HOHHBIH 00MEeH)

Beictpo  pearupytomme  HOHOOOMEHHBIE  CMOJIBI WM aACOPOEHTHI,  CIEHHAIBHO
NperHa3HaueHHbIE WM TOATOTOBJIEHHbIE JUIi OOOTalleHHsl ypaHa C HCIOJIb30BaHHEM
npolecca HOHHOTO OOMEHa, BKJIIOYAsl ITOPHUCTHIE CMOJIBI MAaKpOCETYaTONW CTPYKTYPhI /WA
MeMOpaHHBIE CTPYKTYpBI, B KOTOPBIX aKTHBHBIE TPYIIIBI XUMHUYECKOTO 0OOMEHa OTrpaHUYeHEI
MOKPBITHEM Ha TIOBEPXHOCTH HEAKTUBHOW MMOPHUCTON BCIOMOTATEILHOW CTPYKTYpBI, U ApyIue
KOMIIO3UTHBIE CTPYKTYphl B JIO00H mpuemieMoi (opMe, BKJIIOYAsi YAaCTUIII BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJIB/afcOpOeHThl UMEIOT auameTphl 0,2 MM WM MEHee M JIOJKHBI OBbITh
XMMHYECKH CTOMKMMH 10 OTHOLIEHHIO K PACTBOPaM KOHLICHTPUPOBAHHOM COJISTHOW KHCJIOTHI,
a TaKXKe JIOCTATOYHO TPOYHBI (QU3MUECKH, C TEM YTOOBI WX CBOWCTBA HE YXYALIATUCH B
OOMEHHBIX KOJIOHHaX. CMOJBI/aACOPOCHTHI CHEUUAIBHO IPEAHAa3HAUCHBl AJIS MOJyYECHHS
KHHETHKH OYeHbh OBICTPOro OOMEHa H30TOIOB ypaHa (IIUTEIHHOCTH IONyOOMEHa MEHee
10 cekynn) u 00nasaroT BO3MOXHOCTBIO paboTaTh NpH Temrieparype B auamnasone ot 100°C
1o 200°C.

Honoo0MeHHbIE KOJTOHHBI (MOHHBII 00MeH)

Hunuaapudeckre KOJIOHHBI AuameTpoM Oosee 1000 MM 1uist yaepskaHusl M MOAACPKaHUS
3aII0JIHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aCOPOEHTOB, CIIELHAILHO NPEeAHA3HAYECHHbIC WIIN
MTOJIrOTOBJICHHBIE JJIs1 O0OTAIIEHHsI YpaHa C NCIIOJIb30BaHUEM HOHOOOMEHHOTO Iporiecca. JTH
KOJIOHHBl M3TOTOBJICHBl M3 MaTepHanoB (TakuX, Kak TUTaH WM (TOPUPOBaHHBIE
YIJNIEBOAOPOAHBIE  IMOJIMMEPBI), CTOMKMX K  KOPPO3WH, BBI3BIBAEMOH  pacTBOpamu
KOHIIEHTPUPOBAHHOW COJISTHOM KHCJIOTBI, WM 3aIIMIIECHBI TOKPBHITHEM U3 TAaKUX MaTEPHAIIOB U
crocoOHBI paboTatk Tpu Temmeparype B auamazone ot 100°C mo 200°C u naBieHWH BHIIIe
0,7 MIla (102 ¢yHT/KB. AHOHM).

HonoodMenHBIe cucTeMbI peiiokca (HOHHBIH 00MeH)
a)  CroeuuanbHO TNpEAHA3HAYCHHBIC WM IOATOTOBICHHBIC CHCTEMBl XUMHYECKOIO MM

AIEKTPOXMUMHYCCKOTO BOCCTAHOBJIICHHS JIJISI PETeHEpalni pearcHTa(0B) XUMHUIECKOTO
BOCCTAaHOBJICHHUS, HCIIONIB3yeMOT0(bIX) B KacKagax HOHOOOMEHHOTO 00OTallieHHs ypaHa.
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5.7.

b)  CnenmanpHO nNpenHa3HaYCHHbIE WM MOATOTOBJICHHBIE CHUCTEMbl XUMUYECKOTO WM
JNEKTPOXUMUYECKOTO OKHCIEHHSI JUIl pPEereHepaluy peareHTa(oB) XHMHUYECKOIo
OKHCIIEHUs], HCTIOJIb3YeMOro(bIX) B KacKaJax HOHOOOMEHHOT0 00OrallieHrs! ypaHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

B nporiecce nonooOMeHHOT0 06orameHns B Ka4eCTBE BOCCTAHABIMBAIOIIET0 KaTHOHA MOXKET

WCIIONB30BAThCS,  HAIpUMep, TpexBameHTHeli Tuta (Ti”), ® B 9ToM  ciydae
ot -

BOCCTAaHOBHTEJIbHAS cHCTeMa Gyjier BEpaGathiBath Ti' mocpencTBoM BocctaHoBnenus Ti™.

B mponecce B KadecTBE OKUCIHUTENA MOXKET HCIIONB30BaThCA, HAIIPHUMED, TPEXBAJIECHTHOE
+ +

xene3o (Fe™), u B 3ToM cyuae cuctema okuceHus OyneT BbipabaThiBath Fe' mocpencreom

okucienns Fe'™.

Cneuna.mmo NpeaIHasSHAYCHHbIC WM MNOATOTOBJICHHBIC CHUCTEMbI, 060py2103a}me n
KOMIIOHEHTBI IJIA HCITOJIB30BAHUA B JIAa3€PHBLIX 000raTUTEIbHBIX YCTaHOBKaXx

BBOJIHOE 3AMEYAHUE

CymecTByronme CHUCTeMbI i1 00OTaTUTENBbHBIX IPOIECCOB C HCIOIB30BAHHEM JIa3epOB
JeATCA Ha JIBE KaTerOpHu: Te, B KOTOPBIX pabouel cpemoil SBISIOTCS HMapbl aTOMapHOTO
ypaHa, U T€, B KOTOPBIX paboueil cpemoil SABISIOTCS Mapbl YPaHOBOTO coequHeHus. Oommmu
Ha3BaHMAMM JUI TakKUX IPOLECCOB SIBISIOTCA: TIEpBas KaTEropHs - JIA3EpHOE pasfielieHUeE
M30TOIOB IO MeToAy artoMapHbIX mapoB (AVLIS wmmm SILVA); Bropas kareropus -
MOJIEKYJISIPHBIN METO/T JiazepHOTo pasaeneHus n3otonoB (MLIS i MOLIS) 1 xumudeckas
peakuysi TOCPEACTBOM H30MparenpHO 1o wm3oTomaM nasepHoit axtuBauuu (CRISLA).
Cucremsl, 000pyJOBaHUE M KOMIIOHEHTHI JJI1 YCTAHOBOK JIA3€PHOTO OOOTAIEHUS BKIIIOYAIOT:
a) yCcTpoiicTBa sl TOAAYM MApOB  METAUIMYECKOro ypaHa (sl  M30MpaTesbHOM
(oTOMOHM3aIMKM) MIM YCTPOMCTBA U1 IOAAa4Yd IIapOB YPAHOBOTO COENUHCHUS (A
(doToaMCCOIMAIN HITA XMMHUYECKOW akTUBAIK); b) ycTpoicTBa s cOopa 00orameHHoro 1
00EHEHHOTO METAJUIMYECKOTO ypaHa B KadecTBe 'mpoaykra' M "XBOCTOB" B IEpBOM
KaTEeropuH M yCTpoiicTBa A7t cOOpa pa3fioKEHHBIX WM BRILICAINX U3 PEAKLUU COSANHEHNH B
KauecTBe '"mpoaykra' W HeoOpabOTaHHOrO MaTepuaja B KadecTBe "XBOCTOB" BO BTOPOM
KaTeropuy; c) pabodne Jla3epHble CUCTEMBI IJIsl M30MPATEIbHOrO BO30YXKICHHUS HN30TOIOB
ypana-235; u d) oOopymoBaHme Uil TOJATOTOBKM TMOJAa4Yl W KOHBEPCHM IPOAYKTA.
BcenenctBue c10’)KHOCTH CIIEKTPOCKOIUHM aTOMOB M COSMHEHUH ypaHa MOXKET MoTpeOoBaThCs
HCTIONIb30BaHKE JIOOOH U3 psiia MMEIOIIMXCSI Ta3ePHbIX TEXHOJIOTUI.

I[NOACHUTEJIBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, TIEPEUMCIICHHBIX B 3TOM pa3zelie, BCTYNAl0T B HEMOCPEACTBEHHBIN
KOHTAKT € IapaMHU METAIIMYECKOTO ypaHa Ui C AKHUIKOCThIO, WX C TEXHOJIOTMYECKUM ra3oM,
cocrosammm u3 UFs mnn cmecu u3 UFq u apyrux ra3os. Bee NOBEpXHOCTH, KOTOPBIE BCTYNAKOT
B KOHTaKT ¢ ypaHoM win UFg, MONHOCTBIO U3rOTOBIEHBI U3 KOPPO3UECTOMKUX MAaTEpUalIOB
WU 3alUIIeHbl MOKPBITUEM W3 TakuWx MaTtepuaioB. s uened pasnena, OTHOCALIETOCS K
KOMITOHEHTaM 00OpYIOBaHHUS YIS JTa3ePHOT0 O0OTaIllCHHs, MAaTEPUAIIbI, CTOMKIE K KOPPO3HH,
BBI3bIBAEMON NapaMH WM SKUIKOCTSMH, COJAEPKAIMMHI METAIUIMYECKUNA YpaH WIN YPaHOBbIE
CIUIABBI, BKJIFOUAIOT MOKPHITEI OKCHIIOM HTTPHUS TPA(QUT U TaHTAN; W MaTepPHalIbl, CTOWKHE K
Koppo3ud, Bbi3biBaeMoil UF,, BKIIIOYAlOT MeOb, HEP)KABEIOLIYID CTajb, alOMUHHM,
ATIOMUHHUEBBIC CIUIABBI, HUKENb WM CIUIAaBHI, comepkammue 60% Hukens u 6oiee, M CTOMKHE K
UF¢ noiHOCThIO (PTOPUPOBAHHBIC YTIICBOIOPOIHEIC TIOJIUMEDBI.
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5.7.1.

5.7.2.

5.7.3.

5.74.

5.7.5.

Cucrembl BbinapuBanus ypana (AVLIS)

CrenpanbHO TpefHA3HAYCHHBIE WJIM IOJrOTOBJICHHBIE CHCTEMbI BEHITAPUBAHHS ypaHa,
KOTOPBIE COJIEPIKAT BEICOKOMOIIIHBIE MTOJIOCOBBIC WM PACTPOBBIC 3JICKTPOHHO-TYYEBBIC MTYIIIKA
C IepeiaBacMoi MOIITHOCTBIO Ha MUIIIeHb Oonee 2,5 kKBT/cMm.

CucreMbl 111 00padOTKH KUAKOMeTaTHYeckoro ypana (AVLIS)

CriermuasHO  TIPEeIHA3HAYCHHBIC WM ITOITOTOBJICHHBIE CHUCTEMBI I OOpPaOOTKH KHIKOTO
MeTalla A7 PAcIUIaBJICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 TUTIICH U
OXJTAXKTAIOIIETO 000PYIOBAHUS IJIST TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu w aOpyrue KOMITIOHEHTBI 3TOM CHCTEMBI, KOTOpble BCTYMAalOT B KOHTaKT C
paciiaBiIeHHBIM YPaHOM WIIM YPaHOBBIMH CILIaBaMHU, M3TOTOBJIEHBI U3 KOPPO3MECTOMKUX U
TEPMOCTONKUX MaTE€pPHUAJIOB MJIH 3alUIICHBI TOKPBITHEM M3 TAKUX MaTepuaioB. [IpueMiembie
MaTepuaibl BKJIIOYAIOT TAHTaJl, MOKPBHITBIA OKCHAOM HUTTpHUs rpadur, rpadut, MOKPBHITHIIA
OKHCJIaMH JPYTUX PEIKO3EMEIbHBIX 3JIEMEHTOB MII UX CMECSIMU.

Arperatsl 114 coopa ""mpoaykra' u '""XBocToB" MeTanyeckoro ypana (AVLIS)

CrienualibHO TIpeJHAa3HAYCHHBIC WM TOATOTOBJICHHBIE arperatbl jis cOopa "mpomykra' u
"XBOCTOB'" METAIIMUYECKOTO YpaHa B )KUIAKOW MITH TBEPIOH hopMme.

[NOSACHUTEJIBHOE 3AMEYAHUE

KoMmoHeHTs! 3THX arperaToB M3rOTOBJIEHBI U3 MaTepUaloB, CTONKHX K HarpeBy M KOPPO3HH,
BBI3BIBAEMON MTapaMM METAJUTMUECKOTO YpaHa WM KHUIKOCTBIO, WIN 3aIlUIIEHBI TTOKPBITHEM
W3 TaKMX MaTepHajioB (TaKWX, KaK MOKPBITHINA OKCHIOM WUTTPHA IpaUT WIN TaHTaT) U MOTYT
BKJIIOYATh B ce0sl TPyOOIPOBO/IBI, KiIallaHbl, IITYIEpa, "kenoba", BBOIbI, TETNIOOOMEHHUKH U
KOJUIEKTOPHBIE IUIACTHUHBI JUII MAarHUTHOTO, JJIEKTPOCTATHUECKOTO WM JAPYTHX METONOB
paszencHus.

Koxyxu pazgeaurensHoro moayJsi (AVLIS)

CrenyanbHO NpeaHa3HaYeHHbIE WM OATOTOBJICHHbIEC IUIMHAPUYECKHUE WX MPSIMOYTONBHbIE
KaMephl U TIOMELIEHUs] B HHUX HCTOYHHKA IapoB METAJUIMYECKOTO YpaHa, 3JIEKTPOHHO-
JIy4eBOU MyLIKH U KOJUIEKTOPOB "MpotyKTa" U "XBOCTOB".

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH KOXKyXH UMEIOT MHOKECTBO BXOJHBIX OTBEPCTHH JUIA MOAAYH JIEKTPOIUTAHUS U BOJPI,
OKHa JJIs1 JTA3epHBIX MTYyYKOB, COCAMHEHUI BaKyyMHBIX HACOCOB, a TaKkKe AJIsI AUArHOCTHKU U
KOHTPOJII KOHTPOJBHO-U3MEPUTENBHBIX MprOOpoB. OHM WMEIOT TPHUCIOCOOICHHUS IS
OTKPBITHSA M 3aKPBITHS, YTOOBI 00€CTIeYNUTh 00CITYKUBaHHE BHYTPEHHUX KOMIIOHEHTOB.

Caepx3BYKOBbI€ pacmiupuTeabHbie conia (MLIS)
CHCHI/IEUIBHO MpEeaHA3HAUYCHHBIC WKW IMOATOTOBJICHHBIC CBEPX3BYKOBBIC PACIHUPUTCIBHBIC

comta mnsa oxmaxaeHuss cmecer UFg um Hecymero raza go 150°K wmm Humke u
kopposuectorikue K UF,.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Konnexropsl nponykra natudgropucroro ypana (MLIS)

CrienManbHO TIpeTHa3HAYEHHBIE WM TOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOrO IMPOAYKTA
matudTopuctoro ypana (UFs), cocrosmme w3 QuibTpa, KOUIEKTOPOB VAAPHOTO WA
LUKJIOHHOTO TUTIA WK UX codeTaHuil u kopposuectoiikue Kk cpeae UFs/UFg.

Komnpeccopsl UFg¢/Hecymero raza (MLIS)

CriermuaiibHO TIpeMHA3HAUYEHHBIE WIIM TIOATOTOBJICHHBIC Komrpeccopbl mis cmeceit UFs u
HECyIIero Tra3a Juil JIUTEeNhHON dkcioryaTanmd B cpene UFg. KoMmoHEHTHI »ATHX
KOMIIPECCOPOB, KOTOpBIE BCTYHNAOT B KOHTAKT C HECYIIMM Ta30M, W3TOTOBJIEHBI U3
koppo3zuecToilknx Kk UFs MmaTepuanoB win 3aluIIeHbl TOKPBITUEM U3 TAKMX MaTepUaIOB.

YmnordHenust Bpamarwumuxcs sajaos (MLIS)

CrienpanbHO TIpeTHa3HAYEeHHbIE WM TOATOTOBJICHHBIC YIUIOTHEHHS BpAINAOIINXCS BaJIOB,
YCTAaHOBJICHHbIC HA CTOPOHE IMOJaY M Ha CTOPOHE BBIXOJA JUIsl YIUIOTHCHHS BaJa,
COC/IMHSIONIETO POTOP KOMIIPECCOpa C MPHBOAHBIM JIBUTATENIEM, C TEM YTOOBI OOECIICYUTH
HaJCKHYI0O TEepMETH3AINIO, TPEAOTBPAIIAONIYI0 BBIXOJ TEXHOJIOTUYECKOTO Ta3a WIN
HaTEeKaHWEe BO3lyXa WM YIUIOTHSIOIIETO ra3a BO BHYTPEHHIOK KaMepy KoMIpeccopa, KoTopast
3anoiaeHa cmechto UF u Hecymiero raza.

Cucremsl ¢propuposanus (MLIS)

CrienualibHO MpeHa3HAYCHHbBIC WM MOATOTOBICHHBIE CHCTeMbl st (hropupoBanus UFs (B
TBepaoM cocrosinnn) B UF¢ (raz).

MNOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMBbI NpeAHa3HaueHbl st GropupoBanus coopannoro mopoinka UFs B UFg B memsix
MOCIEAYIONIero coopa B KOHTEWHepax MPOAyKTa Wi Jisi nojayn B Oinokum MLIS mns
JOTIOJTHUTETBHOTO oborarieHus. [Ipy mpruMeHeHnn OJHOTO TOAXOa Peakiys GTOPUPOBAHUSL
MOXeT OBbITh 3aBepllieHa B Mpelesiax CHCTEMbl pa3feieHHs H30TOIOB, TNl HUIET peakuus M
HENOCPEICTBEHHOE W3BJICUCHUE U3 KOJUIEKTOpoB '"mpoaykra". Ilpu mpuMeHeHHH Ipyroro
noaxoza mopommok UFs MoxeT ObITh M3BJIEUEH/TIEpEMEIeH M3 KOJUISKTOPOB "MpoaykTa' B
MOJIXOJAIMI peakTop (HallpuMep, PeakTop € ICEBJOOKIKEHHBIM CJIOEM KaTann3aTopa,
TeNMKONTATFHBIN PeakTop WM jKapoBast OamrHs) B Helsix (TopupoBaHus. B 0o0oux cimydasx
UCTIONB3YeTCsl 000pyAOBaHUE Il XpaHEHHs U mepeHoca (ropa (WM IPYyrHX HpHEMIIEMBIX
(ropupyromux peareHToB) u st coopa u mepeHoca UFg.

Macc-cniektpomeTpbl/ucTouHuxu noHoB UFg (MLIS)

CHCHI/IEU'H)HO NMPCAHASHAUYCHHBIC WJIN MMOATOTOBJIICHHBIC MAariHMTHLIC WJIW KBAJIPYIIOJIbHBIC MacCC-
CIIEKTPOMETPBI, CHOCOOHBIC TPOM3BOAMTH NPSIMOM OTOOp TPOO IMOJaBaeMOW Macchl,
"mpomykra" mim "XBocToB" W3 ra3oBeix MOTOKOB UFg n oOmamaromme MOTHBIM HaOOpOM
CIIeYIOIINX XapaKTePUCTUK:

1. yZenbHas pa3pernaroniasi CHocCoOHOCTH Mo Macce cBbiie 320;

2. COlep)KaT WCTOYHUKH HWOHOB, W3TOTOBJEHHBIE M3 HHUXpPOMA WM MOHENS WIN
3allIMIICHHBIC ITIOKPBITUEM U3 HUX, NI HUKCIINPOBAHHBIC,

3. comepXaTr HOHH3ALMOHHBIE HCTOYHUKH C OOMOApIUPOBKOI NIEKTPOHAMHY;

4. comepaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO ISl H30TOITHOTO AHAITH3A.
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5.7.11.

5.7.12.

5.7.13.

Cucrembl nogavu/cucreMsbl 0TBoAa ''mpoaykra'’ u "xpocros' (MLIS)

CrienpanbHO TIpeHA3HAYCHHBIE WM TIOJTOTOBICHHBIE TEXHOJIIOTHUECKHE CHCTEMBI HIIH
00opymoBaHMe ISl 00OTaTHTENHHBIX YCTaHOBOK, H3TOTOBJICHHBIE M3 Koppo3uecTorknx K UFg
MaTepUAJIOB, WM 3AIIUIICHHBIX TOKPHITHEM U3 TAKUX MAaTEePHUaIOB, BKIIIOYAIOIINE:

a) MUTAIONINE ABTOKIJIABBI, TEYM WM CHCTEMBI, HCHOJb3yeMble aius momaun UFg st
Tporiecca o0oraIieHus;

b)  nmecyOnmumaTopsl (WM XOJOAHBIE JIOBYLIKH), WCIOJB3yeMblE JUIS  BBIBEICHUS
Harperoro UF u3 mpouecca oboramienust 1j1s HOCAeIyIOIIEro IepeMELCHHNS;

c) CTaHIIMA OTBEPXKACHWS WM OXIKEHUS, HCHonb3yemble i BbiBenenus UF, u3
mporiecca oborameHus myteM cxatus u nepeBoma UFs B JKMAKYIO WIH TBEpAYIO

dopmy;

d)  crammmm '"mpomykTa" wim "XBocTOB", ucmosblyeMele i mnepemenienuss UFg B
KOHTEHHEPBL.

Cucremsl otaesiennsi UFg ot Hecyiero raza (MLIS)

CrienpasibHO TMIpeHAa3HAUCHHBIE WM TOATOTOBJIEHHBIE TEXHOJOTMYECKUE CHCTEMBI JUIA
otnenenusi UF, ot Hecyero raza. Hecynmm ra3om Mo>keT OBITh a30T, aproH WM JPYTOM ras.

MOSAICHUTEJIbBHOE 3AMEYAHUE
OTH cHCTEMBI MOTYT BKITIOYATh TaKkoe 000pyJOBaHKE, KakK:

a)  KpUOTCHHBIE TEIUIOOOMEHHWKH WJIM KPHOCENapaTophl, CIOCOOHBIE CO31aBaTh
temneparypsl -120°C win MeHee, win

b)  OmOKM KPHOTEHHOTO OXJIAKICHHS, CIIOCOOHBIC co3maBaTh Temreparyphl -120°C wmm
MeHee, WIn

C) xonozaubie noBymiku UFg, criocoOHbIe co3maBath TeMmepatypsl -20°C unm MeHee.
Jlazepnble cuctembl (AVLIS, MLIS u CRISLA)

Jlazepsl WM JIa3epHbIC CHCTEMBbI, CICIHAIBHO MPeTHA3HAYCHHbBIC WM TOATOTOBICHHBIC IS
pa3zIeNneHus H30TOIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnast cucrema mporecca AVLIS 00bIMHO COCTOHT M3 NIBYX J1a3epoB: Jia3zepa Ha mapax
Menu W Jlazepa Ha kpacutersix. JlasepHas cucrema mnsi MLIS o6brdHO cocTouT M3 sasepa,
pabotatomiero Ha CO, WM 3KCUMEPHOTO Jia3epa U MHOTOXOJOBOW ONTHYECKOW SUEHKH ¢
BpAILAONIMMUCS 3€pKajlaMi Ha 00eux cTopoHax. s Ja3epoB WM Ja3epHBIX CUCTEM IPH
obomx mporeccax TpeOyeTcss CTaOWIN3aTop CIEKTPOBON HYACTOTHI I pabOTHl B TEUCHHE
JUTUTENLHBIX TIEPHOIOB BPEMEHU.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

CnenunajbHo NnpeaAHasHA4YCHHbIC WX TOATOTOBJ/ICHHBIC CHCTEMbI, 060py110331me H
KOMIIOHEHTBHI JId HMCHOJIB30BAaHUA HaA 000raTUTEILHBLIX YCTaHOBKaX € IJIa3MCHHBIM
pa3ieJI€eHuEM

BBO/JIHOE 3AMEYAHUE

IIpu nponecce miasMEHHOro pasfeieHHs IUIa3Ma, COCTOAINAs M3 MOHOB ypaHa, IPOXOJUT
yepes AEKTPUUYECKOE OJIe, HACTPOCHHOE HA YacTOTY HOHHOTrO pe3oHaHca U™, ¢ TeM 4ToGb
OHH B IIEPBYIO OYEpe/ib MOIVIOMIAIN SHEPTUIO U YBEIMIHUBAJICS AUAMETP X IITONOPOOOPA3HBIX
opOuT. MoHBI ¢ POXOXKIEHHUEM TI0 OONbIIEMYy NHaMeTpPy 3aXBaTbIBAIOTCS AJISI 00pa3oBaHUS
npoaykTa, oGoramennoro U?’. Tlmasma, koTopas o0pa3zoBaHa IIOCPEICTBOM HOHH3AIMM
YPaHOBOTO Tapa, COIEPXKUTCS B BaKyyMHOH KamMepe C MarHUTHBIM TIOJIEM BBICOKOM
HaNpsHKEHHOCTH, O0Opa30BaHHBIM C MOMOILIBIO CBEPXMPOBOISAMIEr0 MarHuta. (OCHOBHBIE
TEXHOJIOTMYECKHE CHUCTEMbI Ipollecca BKIIOYAIOT CHCTEMY I'€HEpalMd YPaHOBOW ILIa3MBI,
pa3znenuTenbHBI MOAYJIb CO CBEPXINPOBOJSIINM MAarHUTOM M CHCTEM H3BJIEYEHHUS MeTasuia
Ut coopa "mpoaykra” u "XBOCTOB".

MHKpOBOJIHOBbIe HCTOYHUKHA JHEPIrUA U AaHTCHHDbI

CHGHI/IEU'H)HO HpeI[HEBHa‘IeHHI)Ie WX IIOAT'OTOBJICHHBIC MI/IKpOBOHHOBBIe NCTOYHUKNU 3HepFI/II/I
W QHTCHHBI JISi TEHEpAllMd WM YCKOPSHHS HOHOB U OOJAJaroIIUe CICAYIONMHA
xapakTepuctukamu: dactoTa Bbime 30 [T u cpemHss BRIXOMHAS MOIIHOCTE ISl TeHEepaluu
noHoB Ooitee 50 kBT.

CoJieHOUBI 151 BO30YKIEHHSI HOHOB

CriermuaibHO TIpeHA3HAYCHHBIC HIIA ITOATOTOBJICHHBIC COJICHOMIBI I PaJIdOYacTOTHOTO
BO30Y KCHU HOHOB B Auana3oHe 4acToT oosee 100 k[’ u ciocoOHbBIe paboTath npu cpeaneit
MortHocTH bonee 40 xBT.

CucTteMbl reHepanuy YPaHOBOH MJIa3Mbl

CrenuansHO MpeaHa3HAYCHHbIE WM TOATOTOBICHHBIE CHUCTEMBI TeHepalud ypaHOBOM
IUTa3MBI, KOTOPBIE MOTYT COJIEp)KaThb BBICOKOMOIIHBIE TIOJIOCOBEIE WIIM  PacTPOBBIE
AJIEKTPOHHO-JTy4YEBbIC MYIIIKH C MIepeIaBaeMON MOIIHOCTHIO Ha MUILICHb Oosiee 2,5 kKBT/cMm.

Cucremsbl U151 00pad0TKH KMIKOMETANIHYECKOI0 YpaHa

CrienpanbHO TIpeHa3HAaYeHHbIE WA TIOATOTOBJIEHHBIE CHCTEMBI Uil 0O0pabOTKH JKUAKOTO
MeTaJuia JJIsl PacIyIaBIeHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSAIINME W3 THUINIEH U
OXJIAKJIAIOIETO 000y IOBAHUS JJIS TUTIICH.

[HOSICHUTEJIBHOE 3AMEYAHUE

Turmu u JOpyrne KOMIIOHEHTbl 3TOM CHUCTEMbI, KOTOpbIE BCTYNAOT B KOHTakT C
PacCILIaBJICHHBIM YPaHOM WM YPAaHOBBIMU CILIABAMH, U3TOTOBJIECHBI U3 KOPPO3HECTOMKUX W
TEPMOCTOMKHMX MaTepUallOB MM 3allAIIEHbI TOKPBITHEM U3 TaKUX MaTepuanoB. [Ipuemiiemsle
MaTepHaibl BKIIIOYAIOT TAaHTAJ, MOKPBITBIM OKCHIOM HTTpus TpaduTt, rpaduT, MOKPBHITHII
OKHCIIaMH JPYTUX PEAKO3EMEIbHBIX JIEMEHTOB UM UX CMECSIMHU.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsl 114 c6opa "'mpoaykTa' u ""XBOCTOB' MeTALJIMYECKOro ypaHa

CrneuuanbHO IpenHa3HAuYCHHBbIE MJIM IMOATOTOBJICHHBIE arperatsl 1jisi cOopa "mpomaykra' u
"XBOCTOB" IJIsI METAJUIMUECKOTO ypaHa B TBepAod ¢opMme. OTH arperathl s cOopa
W3TOTOBJIEHB! W3 MaTepHajioB, CTOMKMX K HarpeBy M KOPpPO3WHM, BBI3bIBAEMON Iapamu
METAJUIMYECKOTO ypaHa, TaKUX, KaK Ipa]uT, MOKPHITBIH OKCHUIOM WTTPUS, WIN TaHTAN, WIA
3aIUIIEHBI TOKPHITUEM U3 TAKUX MaTEpUAJIOB.

Koxyxu pa3neanTeabsHOro MoayJis

HwmHnprdeckue KaMephl, CIIENUATbHO MPEAHA3HAUSHHbIE WM TIOATOTOBIICHHBIEC IS
HUCIIOJIB30BAHHUA Ha O6OFaTI/ITeJILHI>IX YCTaHOBKax C IUIa3MCHHBIM pa3gCjiCHUCM, Jid
MOMEUICHHS B HUX UCTOYHUKA YPaHOBOH IJIa3Mbl, SHEPreTUIECKOI0 COJICHOU A PAAN0YaCTOThI
U KOJUIEKTOPOB "MpojtykTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYyXH HUMEIOT MHOXECTBO BXOJHBIX OTBEPCTUH Uil TOJAYd AJIEKTPOIUTAHUA,
coemuHeHU (P Y3MOHHBIX HACOCOB, a TaKXKe ISl TUArHOCTUKA M KOHTPOJIT KOHTPOJBHO-
M3MEPHUTENBHBIX MPrOOopoB. OHU UMEIOT MPHUCTIOCOOICHHS IS OTKPBITUS U 3aKPBITHSA, YTOOBI
o0ecreunTh 00CITy>)KUBaHNE BHYTPEHHUX KOMIIOHEHTOB U U3TOTOBIICHBI M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTePHAJIOB, TAKHUX, KAK HEPIKABEIOIIAS CTATIb.

CrnennajibHo NpeaAHasSHAYCHHbIC WX TMOATOTOBJ/ICHHBIC CHCTEMbI, 060pyzmsaHne H
KOMIIOHEHTBI AJIA HCITOJIB30BAHUA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O oOoramieHmsl.

BBOJIHOE 3AMEYAHUE

[pu 3NEKTPOMArHUTHOM MPOIIECCE HOHBI METAJUTHYECKOTO YpaHa, MOMyYeHHBIE TTOCPEICTBOM
MOHU3AIIMHU TUTaroIiero Marepuania u3 coiyieit (00braHo UCly), yCKOPAIOTCS M TPOXOAAT Yepes3
MarHUTHOE T0JIe, KOTOPOE 3aCTABIISIET HOHBI PA3IMYHBIX U30TOMOB MIPOXOIUTH MO PA3ITUYHBIM
HarpaBieHusiM. OCHOBHBIMH KOMITOHEHTAMH AJIEKTPOMATHUTHOTO M30TOIHOTO Cemaparopa
SIBIIIFOTCS: ~ MAarHUTHOE TOJ€ IS OTKIIOHCHWS/Pa3elCHUS W30TOIMOB HMOHHOTO IIy4YKa,
HCTOYHUKA WOHOB C €r0 CHCTEMOW YCKOPEHUS, W CHUCTEMBI cOOpa OTHENICHHBIX HOHOB.
BcerioMorareibHbIe CUCTEMBI [T 3TOTO MTPOLIECca BKIIIOYAIOT CUCTEMY CHAOMKEHUSI MArHUTHOM
SHEPruei, CUCTEMbl BBICOKOBOJIETHOTO IMUTAHMSI UCTOYHHKA WUOHOB, BAKyYMHYIO CUCTEMY U
OOIIMPHBIC CUCTEMbI XUMHYECKOH 0OpabOTKM Jisl BOCCTAHOBICHUSI TPOJYKTa U
OYKCTKH/pEreHepalui KOMIIOHEHTOB.

DJIEKTPOMArHUTHbIE CeNapaTopbl H30TOMOB

SHQK’I'pOMaFHI/ITHLIG cCrapaTopbl H30TOIIOB, CIICOMaJIbHO npECaAHA3HAYCHHBIC nim
TMOATOTOBJICHHBLIC JId Pa3ACJICHUA HM30TOIIOB ypaHa, H O6OPYI[OBaHI/Ie N KOMIIOHCHTBI JIJIA
OTOr0, BKJIrO4as:

a) UcTtounuku noHOB

CnenuanbHO — TNpelHAa3HAUCHHbIE WM TMOATOTOBICHHBIC  OTJCIBHBIE WM
MHOTOYHCIICHHbIE HCTOYHHKM HWOHOB YpaHa, COCTOSIIME M3 WCTOYHUKA T1apa,
MOHH3aTOpa U YCKOPUTEIsS ITy4YKa, H3TOTOBICHHBIE W3 COOTBETCTBYIOIIMX MaTEpUAaJIOB,
TakuX, Kak TpaduT, HEp)KaBewollas CTalb WM Melb, U CIIOCOOHBIX OOECIeUMBAaThH
o0mmii Tok B mmydke noHOB 50 MA wiu Goree.
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5.9.2.

5.9.3.

b)  Komiekropbl HOHOB

KostekTopHble TMIACTHHBI, MMEIONIME JBE WIM Oojiee MEIM M T1a3a, CICIHUATBHO
MpeIHa3HAuCHHbBIC WM TIOATOTOBJICHHBIC JUIA cOOpa MyYKOB MOHOB OOOTAIICHHOTO U
00CTHEHHOTO ypaHa M U3rOTOBJICHHBIC U3 COOTBETCTBYIOIIMX MAaTEPUATIOB, TAKUX, KaK
rpaduT WM HepXKABEIOIIAs CTalb.

) BakyymHble KOxKyXu

CrenpaibHO TIpeHa3HAYEeHHbIE WM IIOATOTOBJIEHHbIE BaKyyMHbIE KOXYXW IS
IEKTPOMArHUTHBIX CEIapaTOpOB ypaHa, W3TOTOBICHHBIE W3 COOTBETCTBYIOLIMX
HEMarHUTHBIX MaTE€PUaJIOB, TAKMX, KaK HEp)KaBeIoIasi CTajlb, U MpeIHa3HAaYeHHbIE IS
pabots! npu gasnennu 0,1 Ila nin Huke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CIICIUATIFHO TPEAHA3HAYCHBI [T TOMEIICHUS B HUX MCTOYHHKOB MOHOB,
KOJUIEKTOPHBIX TUIACTHH U BOJOOXJIAXIAEMBIX BKIAIBIIEH W UMEIOT MTPUCTIOCOOICHUS
Uil coequHeHNH TUQQY3UOHHBIX HACOCOB W TIPHUCIIOCOONICHHS UIA OTKPHITUS W
3aKPBITUS B LIEJSIX M3BJICYCHUS M 3aMEHBI ITUX KOMIIOHEHTOB.

d)  MarHuTHBIE TOIOCHBIC HAKOHCYHUKH

CrenmanbHO TpeJHa3HAauYeHHbIE WM TOJATOTOBJICHHBIE MArHUTHBIE TIONIOCHBIE
HAKOHCYHHWKH, HMEIONIME IuaMeTp Oojee 2 M, HCHOJb3yeMble Ui OOecreueHHs
MOCTOSIHHOTO MAarHUTHOTO TOJsI B AJIGKTPOMArHUTHOM CelapaTope HU30TONOB U I
MepeHOCca MarHUTHOTO TIOJIA MEYK/Ty PACIONIOKEHHBIMHU PAZIOM CeTapaTopamMH.

BbICOKOBOJILTHbIE HCTOYHUKH MMUTAHMS

CrnenpasisHO MpeHa3HauYEHHBIE WIN MOATOTOBIEHHBIE BBICOKOBOJIBTHBIE NICTOYHUKN MTUTAHUA
IUIs1 ICTOYHUKOB HOHOB, 00JIa/Iat0IIKe IOJIHBIM HA0OPOM CIIEAYIOLINX XapaKTEPUCTUK: MOTYT
paboTaTh B HETIPEPHIBHOM pekuMe, BbixonHoe HampsokeHune 20 000 B wmm Gonee, BBIXOAHOMN
ToK 1 A mmm Gonee u ctabmmzanus HarpsbkeHus MeHee 0,01% B TeueHne 8 4acos.

HcTOYHNKH MUTAHUS JTEKTPOMArHuToB

CrenyansHO TpeJHa3HAueHHble WM TOATOTOBJIEHHBIE MOIIHBIE MCTOYHUKM IHTaHUA
MIOCTOSIHHOTO TOKa [JIsl 3JICKTPOMAarHUTOB, OOJNaAaloIIUe IIOJHBIM HaOOpOM  CIEIYHOLIMX
XapaKTEPUCTHK: BBIXOZAHOW TOK B HempepslBHOM pexknme 500 A nim  Gonmee  mpu
HanpspxkeHnn 100 B win Gonee, mpu crabunusanyu 1o TOKY WK HanpsbkeHuio MeHee 0,01% B
TEUEHHE § YacoB.

YcraHoBKH A1 IPOU3BOACTBA THKEI0M BOABL, eHTepPUs U AeiiTepHeBbIX COeJUHEHUN 1
o0opynoBaHue, CIICIMATBHO NPeAHA3HAYCHHOE WIH MOAT0TOBJICHHOE VISl 3TOT0

BBOJIHOE 3AMEYAHUE
Tspkemyro Bomy MOXKHO TPOM3BOAMTBH, HCHONB3Ysl pasluuHble mpouecchl. OmHako

KOMMEPYECKH BBITOJHBIMH SIBJISIFOTCS J[BA MPOIECCa: IMPOILECC M30TOMHOr0 OOMEHa BOABI U
cepoBogopoaa (mporecc GS) u mpoliecc U30TOMHOro 00MeHa aMMHaKa U BOJIOPOJIa.
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IIportecc GS ocHOBaH Ha OOMEHE BOAOPOAA W JACUTEPHS MEXKIY BOIOH M CEPOBOIAOPOIOM B
CHUCTEME KOJIOHH, KOTOpBIE SKCIUTYyaTUPYIOTCA C XOJOJHOW BEpPXHEH CEeKLHEeW U ropsyeit
HIWKHeN cekuueil. Boga TeyeT BHU3 MO KOJIOHHaM, B TO BpeMsl KaK CEPOBOJOPOIHBIA ra3
LUPKYJIUPYET OT JHA K BEpIIMHE KOJOHH. /[ COmEHCTBHSI CMEIUIMBAHMIO Ta3a U BOAbI
HCHOIB3YETCsl P JbIPYaThIX JIOTKOB. /[leiirepuid mnepemelnaercs B BOAY IPU HU3KHUX
TEMITepaTypax ¥ B CEpPOBOIOPO] MPU BBEICOKUX Temreparypax. OOoramieHHble JeHTepreM ras
WIN BOJIA YAASIFOTCS U3 KOJIOHH IIEPBOM CTYIIEHH HA CTBIKE FOPSYMX U XOJIOJHBIX CEKLUH, U
IIPOIIECC MOBTOPSIETCS B KOJOHHAX ciedyromieii crynenu. [IpoaykT mocnemHeli dassl - Boja,
oOoramenHas neritepueM a0 30%, HampaBisgeTcs B MUCTIUBIIMOHHYIO YCTAHOBKY JUIA
MIPOU3BOJICTBA PEAKTOPHO-YUCTOM TSHKEIION BOJBL, T.€. 99,75% oxucu aenrepus.

B nporrecce oOMeHa MexXITy aMMHAKOM M BOJOPOJIOM MOXKHO W3BJICKATh NEHTEPUI U3 CHHTE3-
rasa mocpeJCTBOM KOHTAaKTa C *KHJIKUM aMMUAKOM B MPUCYTCTBUU Katanuzaropa. CUHTe3-ra3
rmoaeTcss B OOMEHHBIE KOJOHHBI M 3aTeéM B aMMHAuYHBIA KOHBEpTep. BHYTpH KOJIOHH ra3
MOJAHMMAETCA OT JIHA K BEPLIMHE, B TO BPEMS KaK JKUJIKAA aMMHaK T€YET OT BEPIIMHBI KO JHY.
Heiirepuil B CHHTE3-ra3e JMIIACTCS BOAOPOAA M KOHILIEHTPUPYETCS B amMMHake. AMMUAK
MOCTYIAeT 3aTEM B YCTAHOBKY HJIsl KPEKMHIa aMMMaKa Ha JHE KOJIOHHBI, TOTZa Kak ras
coOmpaeTcs B aMMHUavHOM KOHBepTepe Ha BepiirHe. Ha mociaeayommx CTyneHsX MpOUCXOIUT
JaNpHEHIIee odorameHne, U IMyTeM OKOHYATEIbHOW NUCTIUIAIAN TTPON3BOINUTCS PeaKTOPHO-
gmcTas Tspkenas Bona. [lomagya cuATe3-ra3a MoKeT OBITh 00ecTiedeHa aMMHUAYHON YCTaHOBKOM,
KOTOpasi B CBOIO OYepe/lb MOXKET OBbITh COOpPY’KEHa BMECTE C YCTAHOBKOH JIJIsl TPOM3BOJICTBA
TSDKETIOW BOJBI IyTEM W30TOMHOTO OOMEHa aMMEaka W Bomopona. B mporiecce amMmMuadHO-
BOJIOPOJIHOTO OOMEHa B KayeCTBE WCTOYHMKA WCXOIHOTO JICHTEpUs MOXKET TaKKe
HCIIOJIL30BaThCs OOBIYHAS BOJA.

MHorue npenMeTsl KII0YeBOro 000pYAOBaHHS ISl YCTAaHOBOK IO NPOHM3BOJICTBY TSDKENOH
BOJIbI, HCHOJB3YIOUIMX Tporecchl GS  WIM  aMMHA4YHO-BOJIOPOJHOTO OOMEHa, IIUPOKO
pacnpocTpaHeHBl B HEKOTOPBIX OTpaciiXx He()TEeXHMMHYECKOW MPOMBIIUIEHHOCTH. OcoOeHHO
9TO KacaeTcss HeOONBINMX YCTAaHOBOK, HWCHOJiB3yrommx mporecc GS. OmHako HEMHOTHE
MpeaMeTsl  000pyNOBaHUS — ABJSIOTCS  cTaHAapTHbIMU. IIpormeccel GS u aMMuadHo-
BOJIOPOAHOTO OOMeHa TpeOyroT 00paboTKM OOJBIIMX KOJWYECTB BOCIUIAMEHSIOIINXCS,
KOPPO3UOHHBIX M TOKCUYHBIX YKUJAKOCTEH TIPH MOBBIMEHHOM JaBieHin. COOTBETCTBEHHO MPU
pa3paboTKe CTaHAApTOB MO NPOSKTUPOBAHMIO W OKCIUTyaTallMM [UIi YCTaHOBOK U
000pyIOBaHUSI, WCHONB3YIOMIMX OTH TPOIECCHl, CIEAYeT YIelsaTh OONBIIOe BHUMAaHHUE
noA0Opy MaTepHallOB U UX XapPaKTEPUCTUKAM C TeM, YTOOBI 0OCCHEUUTh JUTUTENBHBIH CPOK
CITy’KOBI IIPU COXPAHEHUH BBICOKOW 0e30MacHOCTH M HajexHocTH. OnpeneneHne MaciTaboB
00YCIIOBIMBAETCS TJIABHBIM 00pa3oM COOOPaKEHUSIMH SKOHOMUKHU U HeoOxomuMocTu. Takum
oOpa3om, Ooinblasg YacTh IPEAMETOB OOOPYNOBAaHUS HM3TOTOBIISIETCSI B COOTBETCTBUH C
TpeOOBaHHUAMH 3aKa3YHKA.

Haxonen, cnemyer oTmeTHTh, YTO Kak B mporecce GS, Tak W B Ipoliecce aMMHayHO-
BOJIOPOJHOrO OOMEHa, IpeaMeThl OO0OpYIOBaHHS, KOTOpble IO OTHEIBHOCTH HE
HpeJHa3HAYEHbl WM ITOArOTOBJIEHBI CIIEHUAIBHO IS POU3BOACTBA TSXKEIION BOIBI, MOLYT
coOupaTbCsi B CHCTEMBI, CIELUUAIBGHO MpEAHA3HAYECHHbIE MM MOATOTOBJICHHbBIE I
MIPOM3BOICTBA TSHKENIOH BOJBL. [IprMepamu Takux crucTeM, MPUMEHsIEMBIX B 000HX IpoIieccax,
SIBJIAIOTCS CUCTEMa KaTaJUTHYECKOTO KPEKWHTa, UCTIOb3yeMasl B mporecce 0OMeHa aMMHaKa
1 BOJOPOJAA, W JUCTWUIALMOHHBIE CHUCTEMBI, MCIOJB3YEMBIE B IPOLECCE OKOHYATENBHOM
KOHLICHTPALIMU TSDKEIION BOJIbL, JOBOAIIEH €€ IO YPOBHS pEaKTOPHO-UUCTOM.

HpeI[MCTBI o6opy;103aH1m, KOTOPBIE CIICHHUAJIbHO MNPEAHA3HAYCHBI WM IIOATOTOBJICHBI JJIA

IIPOMU3BOACTBA TsDKEIO0M BOJbI IIYTEM HCIOJIb30BaHUA 6o Impornecca oOMeHa BOIAbI H
cepoBoaopoOaa, hi15(010) mnponecca 0o0OMeHa aMMHaKa 1 BOJAOpPOAA, BKIIFOYAKOT:
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

Bono-cepoBoaopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHbIE KOJIOHHBI, M3TOTABIMBAEMble W3 MEJKO3EPHUCTOH  YITIEPOAUCTONH  CTalH
(marmpumep, ASTM A516), muamerpom ot 6 M (20 dbytoB) mo 9 M (30 pyTOB), KOTOPEIE MOTYT
9KCILTyaTHPOBATHCS TIPH IaBJICHUH CBbIIe iH paBHOM 2 MIla (300 pyHT/KB. T10iiM) U HMEIOT
KOPPO3MOHHBIN JA0MYCK B 6 MM 1iu 0oJIblIe, CHEUAIBHO NPEAHA3HAYEHbI WIN ITOTOTOBJICHBI
JUTSL TIPOM3BO/ICTBA TSXKEJOM BOBI IyTEM HCIOIBb30BaHUS IPOIecca U30TOIMTHOTO 00MEHa BOJIBI
U CEepOBOJOPOA.

Fa3021yBKn U KOMIIPECCOPbI

OnHocrynienvatele, ManoHarnopubie (T.e. 0,2 MIla wmu 30 GyHT/KB. qroiiM) HEHTPOOEKHBIE
ra3oqyBKM WM KOMIIPECCOPBl Uil LUPKYJMHA CEpOBOJNOpONHOro ra3a (T.e. rasa,
cogeprkamero O6oixee 70% H,S), crenmansHO NpeaHa3HAuYSHHBIE WM TOATOTOBIEHHBIE IIA
MPOU3BOJCTBA TSDKEJOM BOJBI IYyTEM HKCIONB30OBAaHUS IMpoliecca OOMEHa BOABI U
CEpOBOIOPOAA. ITHW Ta30LyBKM WM  KOMIIPECCOPHl HWMEIOT NPOU3BOAUTENBHOCTS,
TIPEBHIMAIONIYI0 M paBHYI0 56 M/c. (120 000 SCFM) mpu 3KCIUTyaTaIiy 10/ IaBJICHHEM,
npeBblaonmM win paBHbiM 1,8 MIla (260 gyHT/KB. mroiiM) Ha BXOoAe, W CHAOXKEHBI
CaJIbHUKaMH, YCTOMYUBBIMU K Bo3zieicTBUIO H,S.

AMMHa'lHO-BOI[OpOI[HLIe 00MEeHHbIE KOJIOHHBI

AMMHaYHO-BOAOPOHBIE 0OMEHHBIE KOJIOHHBI BRICOTO Oosee wim pasHoi 35 M (114,3 ¢yToB)
muamerpoM ot 1,5 m (4,9 dyroB) mo 2,5 M (8,2 (hyTOB), KOTOPBIE MOTYT 3KCILTYaTHPOBATHCS
Nnoj ~ JaBieHHWeM, npeBblmiaromuM 15 MIla (2225 QyHT/KB. mioiiM),  CrielHaBLHO
NperHa3HauYeHHbIE WM TOATOTOBJICHHBIC [UISI TPOM3BOJCTBA TSDKENIOW BOABI IIyTEM
HCTIONBb30BaHMA Ipoliecca oOMEHa aMMMaka M BOJOPOJA. DTH KOJOHHBI UMEIOT TaKKe I10
MEHBIIEH Mepe OAHO OTOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO JK€ AWaMeTpa, 4YTo |
LWIMHAPUYECKAs 4acTh, Yepe3 KOTOPYI0 MOIYT BCTaBJISITBCS WM BBIHUMAThCS BHYTPEHHHUE
YaCTH KOJIOHHBI.

BHYTpeHHI/Ie YaCTU KOJOHHBI M CTYIICHYATbIC HACOCHI

BHYTpeHHI/Ie HaCTH KOJIOHHBI M CTYNCHYATHIC HACOCHI, CIICHHAIbHO MPCAHA3HAYCHHBIC WJIN
IOATOTOBJICHHBIC I KOJIOHH [UIsA IIPOMU3BOJICTBA TSDKEIIOM BOJbI IIYTEM HUCIIOJIB30BAHUA
mnponecca aMMHUAYHO-BOOOPOAHOTO oOMeHa. BHYTpeHHI/IC YacTu KOJIOHHBI BKJIFOYAIOT
CIICHUAJIbHO IPCAHA3HAYCHHBbIC KOHTAKTOPbI MCKAY CTYIICHsAMU, COHeﬁCTBYIOHlHe TECCHOMY
KOHTAKTY I'a3a U KUIAKOCTU. CTyrIeH‘IaTLIC HACOChI BKIIIOYAIOT CIICIIUAJIbHO IMPEAHA3HAUCHHLIC
MOrpy>KacMbIC B JKUAKOCTb HACOCHI AJI HUPKYJIAINAN ) XUJAKOI0 aMMHUaKa B Mpeaciiax o0beMa
KOHTAKTOPOB, HAXOAAUINXCS BHYTPU CTYHeHeﬁ KOJIOHH.

YcTaHOBKH /Il KPEKMHIa aMMHaKa

YcTaHOBKY 1151 KPEKMHIAa aMMHAKa, SKCIUTyaTUpyeMble MO JaBJIeHHEM, ITPEBBILAONIIM WIN
paBabM 3 Mlla (450 ¢pyHT/KB. Af0iiM), CTIEIHAIBHO MPeAHA3HAYCHHBIE WIIM MOATrOTOBJICHHBIE
IUTsl TIPOM3BOZICTBA TSDKEJIOM BOABI MyTEM MCIOJIB30BAHMSI Mpoliecca M30TOITHOTO OOMeHa
aMMHaKa 1 BOAOPOAa.

HNudpaxkpacHble aHAIN3ATOPBI NOIVIOLCHUS

WndpakpacHbie aHaIM3aTOPBI MOTJIOMIEHHUS, CIOCOOHBIE OCYIIECTBIATh aHAIN3 COOTHOIICHUS

MEXIy BOJOpPOIOM U JeHTepreM B peajbHOM Macuitabe BPEMEHH, KOrja KOHIICHTPAIU
JerTepust paBHBI WK MpeBbiaoT 90%.
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6.7.

7.1.

7.2.

Karaanrnueckne neun

Karanutudeckue mmeun st nepepa60TKH 06OFaIJ_IGHHOFO ,I[eﬁTepI/IGBOFO ra3a B TSAXKCIIYIO BOAY,
CIICHUAIBHO MPEAHA3HAYCHHBIC WM IIOAT'OTOBJICHHBIC [JIA IIPOM3BOACTBA TSDKEIION BOIBI
ITYTEM UCIIOJIB30BaHUA MTPOLECCa N30TOITHOI'O 0o0MeHa aMMHUaKa U BOJOpoOaa.

YcTraHoBkH AJisd KOHBEPCUU ypaHa U oﬁopynonanne, CIIeUAJIBbHO NMPEAHAZHAYCHHOC UJIN
MOJAroTOBJICHHOC J1JIAA 3TOI'0

BBOJIHOE 3AMEYAHUE

B ycranoBkax u cucTeMax Ui KOHBEPCHH ypaHa MOXET OCYIIECTBISTHCS OIHO WU
HECKOJIBKO TPEBpAIlleHHHd W3 OJHOTO XHMHYECKOTO H30TOMA ypaHa B JPYTOW, BKIFOUas:
KOHBEpCHIO KOHILIeHTpaToB ypaHoBoil pynasl B UOs;, konsepcuio UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, wu UF, kousepcuto UF, B UFg, konsepcuto UF, B UF,, kouBepcuio UF,
B METAIMYECKUH ypaH M KoHBepcuio ¢TopuaoB ypaHa B UQO,. MHorue Kiio4YeBble
KOMITOHEHTBI 00OPY/IOBaHUS YCTaHOBOK Il KOHBEPCUH YpaHa XapaKTEePHBI JJIsi HEKOTOPBIX
CEKTOPOB  XMMHUYECKOH  oOpaOaThIBaroIeld  MPOMBINIICHHOCTH.  Hampumep,  BHIBI
000py/IOBaHus, UCIIONB3YEMOr0 B 3THX Ipolieccax, MOTYT BKIIOYATh: I1€4H, KapycelbHbIe
1Y, PEAKTOPBI C IMCEBIOOKIKEHHBIM CIIOEM KaTaln3aTopa, )KapoBblE PEaKTOpHBIC OAlllHH,
KHUIKOCTHBIC HeHTpI/I(l)yrl/I, JUCTHIUIAIIMOHHBIC KOJIOHHBI W KHAKOCTHO-)KHIKOCTHBIC
SKCTPAKIIMOHHBIC KOJOHHBI. (OJIHAKO HE MHOTHE KOMIIOHEHTHI O0OpYJOBaHHS HMEKOTCS B
"roToBoM BHjIe"; OOJBIMMHCTBO M3 HUX JOJDKHBI OBITH IIOATOTOBIICHBI COTJIACHO TPEOOBAHUSIM
U CrielU(HKAIMAM 3aKa3uhKka. B HEKOTOpBIX Cllydasx TpeOyeTcsl yYHTBIBAThH CIiCUaIbHbBIC
MPOCKTHBIE W KOHCTPYKTOPCKAE OCOOCHHOCTH JUIS 3alllMTBl OT AarpecCUBHBIX CBOWCTB
HEKOTOPHIX M3 obpabaTeiBacMbIx xummdeckux semiectB (HF, F,, CIF; u dbrTopunmsr ypana).
HaxoHern, criemyer OTMETHUTh, YTO BO BCEX MPOIECCaX KOHBEPCHU ypaHa KOMITOHEHTHI
000pyIOBaHMS, KOTOPhIE OTACIBFHO CIENUAFHO He MpeJHa3HaueHBI WIIH ITOJITOTOBIICHBI IS
KOHBEPCUM ypaHa, MOTyT ObITh OOBEIMHEHBI B CHUCTEMBI, KOTOpBIE CIIEHHAIBHO
MpeHA3HAYCHBI WM TTIOATOTOBIICHBI JUISl KCIIOJIb30BaHHUS B LICJITX KOHBEPCUH ypaHa.

CrnenuajbHO mNpegHA3HAYEHHbIe WJIM TOATOTOBJEHHbIE CHCTeMbI JJI1 KOHBEPCHH
KOHIIeHTPATOB ypaHoBoii pyasl B UO;

[NOSACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHueHTpatoB ypaHoBOH pyasl B UQO; MOXET OCYIIECTBISITHCS CHadasia
MOCPEACTBOM PAacTBOPEHHsI PYAbl B a30THOW KHCIIOTE M OKCTPAKIWH OYHIICHHOTO
TeKcaruipara ypaHWIIUHATPATA C ITOMOIIBIO TAKOTO PACTBOPUTEIS, KaK TpUOYTII (hocdar.
3ateM rekcarumpar ypaHwiguHHTpata mpeoopasyercas B UO; mmbo mocpeacTBoM
KOHIIEHTPALMH ¥ ACHUTPAIUH, JTHOO ITOCPEICTBOM HEHTPATH3AINU Ta3000pa3HbIM aMMHAKOM
JUIl  TIONyYeHUs JUypaHata aMMOHHUSI C TIOCHenyromed (uIbTpanuei, Cymkod |
KaJbIMHAPOBAHHEM.

CHeIII/IaJ'[BHO NPEeAHASHAYCHHBIC WIH MOATOTOBJECHHBIC CUCTEMBI 1J11 KOHBEPCUU UO3 B
UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UFg MOXET OCYIIECTBIISITECS HEMOCPEACTBEHHO (TopupoBanueM. [lis
nporiecca TpedyeTcss HCTOYHHK ra3000pa3Horo Gpropa mwiv TpeXHTOpHCToro XJopa.
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

CrnenuajibHO MpeTHA3HAYEHHbIE WJIH TMOATOTOBJIEHHbIE cucTeMbl 1 KouBepcun UO; B
U0,

[HOSACHUTEJIBHOE 3AMEYAHUE
KonBepcuss UO; B UO, MOXET OCYIIECTBIATBCS TNOCpencTBoM BoccTaHoBIeHUS UO;

ra3000pa3HbIM KPEKHHT-aMMHAKOM HIIH BOJJOPOIOM.

Cl'leIII/Ia.]'ILHO NPEAHAZHAYCHHBIC WIH MMOJAT0TOBJECHHBIC CUCTEMBI /1IJI1 KOHBEPCUHN UOz B
UF,

INOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO, B UF, MoxeT ocymecTBisThCs mocpencTBoM peakiuu UO, ¢ razoo0pa3HbIM
¢dropuctemM Bogoponom (HF) mpu Temnepatype 300-500°C.

CHeIIHaJ'lI)HO NPEAHASHAYCHHBIC WJIH MOATOTOBJICHHBIC CUCTEMbBI AJId KOHBEPCUH UF4 B
UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UF4 ocytecTBisieTcs MoCpeacTBOM 3K30TEPMIIECKON peakiliu ¢ GTOpoM B
peaktopHoit Oamne. UFg KoHOEHCHpyeTCS W3 TOpSYMX JISTYYUX Ta30B MOCPEACTBOM
MPOITyCKaHUsI TIOTOKa Ta3a 4Yepe3 XOJOJHYH JIOBYIIKY, oxjJaxiaeHHyro g0 -10°C. ns
mpoiiecca TpedyeTcst UICTOYHHK Ta3000pa3Horo Gropa.

CnenmajbHO NpeAHAa3HAYEHHbIe WU MOAT0TOBJIEHHbIe cucTeMbl 1Jis1 kKouBepcuun UF4 B
MeTalJIMYecKUil ypaH

[HOSACHUTEJIBHOE 3AMEYAHUE

Koneepcust UF, B MeTanmiueckuii ypaH OCYIIECTBISIETCSI TOCPEACTBOM €TO BOCCTAHOBJICHUS
MaraveM (KpyITHbIC TTApTUH) WM KaldblieM (Mayble MapTui). Peakius ocymecTBisieTcs: Ipu
TeMIlepaTypax BblllIe TOUKH MuaBneHus ypana (1130°C).

CrnenuajbHO MpeIHA3HAYEHHbIE WM MOATOTOBJIeHHBIe cucTeMbl 1J1s1 kKoHBepcuu UFg B
U0,

[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFs B UO, MOXeT OCyIIeCTBIATLCS MOCPEACTBOM OJTHOTO M3 TpeX IpolieccoB. B
nepBoM mporecce UFs BoccranaBimmBaercs u ruzpponusyercas B UO, ¢ Hcmonb3oBaHHEM
BojlopoAa M mapa. Bo Bropom mpouecce UFg ruaponmsyercs pacTBOpeHHEM B BOJE, IUIA
OCa)KJIeHHUS TUypaHaTa aMMOHUS TOOABISIETCSl aMMIEaK, a InypaHat BocctaHapimBaercs B UO,
BostopozoMm ripu Temneparype 820°C. Ilpu Tperbem mporecce razoodpasueie UFg, CO, u NH;
CMEIINBAIOTCS B BOJE, OCAKAAs YpaHIIKapOOHAT aMMOHUS. YpaHWIKapOOHAT aMMOHHSA
CMENIMBAETCS ¢ TapoM U BojiopojioM ripu Temmnepatype 500-600°C mist mpoussojictBa UO,.

Koneepcuss UFg B UO, wyacto ocymiecTBisieTcss Ha IEpBOM CTyNeHH YCTaHOBKH TIO
W3rOTOBJICHHIO TOILIMBA.

Cl'lelll/la.]'lbllo NpeAHASHAYCHHbIC WJIH NMOATOTOBJICHHBIC CUCTEMbBI AJId KOHBEPCUHU UF6 B
UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UF4B UF, ocyniecTBisieTcst HOCPEACTBOM BOCCTAHOBJIEHHS BOJIOPOIOM.
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