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[1oNONMHUTENBHbLIN NPOTOKOJT
kK CornaweHunio mexay Pecnyonukon Hurep
n MexgyHapoaHbIM areHTCTBOM N0 aTOMHOW
9HEPIrnn 0 NPUMEHEHUN rapaHTUN B CBA3M
c [loroBopOM O HepacrnpocTpaHEHNN
S0EePHOro OPYXUs

Texcr [omomamrtenpHOro mpoTokoida k CornameHuro Mexnay PecrnyOmmkoir Hwurep wu
Me:xTyHapOJHBIM areHTCTBOM 10 aTOMHOM 3HEPTUU O IPUMEHEHUH TapaHTUil B CBsi3U ¢ JloroBopoM o
HEPACTIPOCTPAHEHHH  SIEPHOTO OpYXKHs' BOCIPOM3BOAMTCS B HACTOSIIEM JOKYMEHTE s
nHpopMmaru Bcex wieHOB. COBET YIPABIIONUX OMOOPHII AaHHBIA JIOMOTHUTENBHBIA TPOTOKOIM
9 mapra 2004 rona. On 6su1 nognucad B Bene 11 uronst 2004 rona.

B cooTtBercTBuM co cTathed 17 JIonOJHUTENBHOTO MPOTOKOJIA OH BeTymuil B cuity 2 Mast 2007 rona, B
JIeHb, KorjJa ATreHTCTBO Tmonyuwsio oT Hwurepa mnDHChMEHHOE YBEIOMJICHHME O TOM, YTO
3aKOHOAATCIIbHBIC I/I/I/IJ'II/I KOHCTUTYIIMOHHBIC Tpe6OBaHI/IH HHrepa, HGO6XOI[I/IMI)IC IJid BCTYIUUICHUSA B
CHITY, BBITIOJTHEHBI.

! Bocipousgeneno B noxymente INFCIRC/664.



INFCIRC/664/Add.1
Annex

[1oNONHNTENBHbLIN NPOTOKOS
kK CornaweHuto mexay Pecnybrnukon Hurep
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOM
9HEeprum o NPMMEHEHNN rapaHTuin B CBA3N
c [loroBopOM 0O HepacnpoCcTpaHEHNU
A0EPHOro OPYXnS

[NIPUHUMAS BO BHHWMAHUE, uro Pecnybnuka Hurep (B manbHeiimeM w#MeHyemas
“HurepoM™) u MexIyHapogHOE areHTCTBO MO AaTOMHOH OJHepruM (B JajbHEWIIEM HMEHyeMoe
"AreHTcTBOM") ABJSIOTCS ydacTHHKaMy CorJamieHus: 0 IpUMEHEHHH TapaHTuil B ¢Bs3u ¢ JloroBopom o
HEPaCIpPOCTPAHECHUH SACPHOTO OpyXus (B manmpHeimem umenyemoro "CormamieHueM O TapaHTusix'),
KOTOpoe BCTyiIo B cuiy 16 despans 2005 roaa;

YUUTBIBAS xemanue MeXTyHApOIHOTO COOOIIECTBA €Ile OoJiee YKPEIHUTh PEKUM SICPHOTO
HEPACIPOCTPAHCHUSI ITyTEM IOBBIIICHUSI JCHCTBEHHOCTH H 3(PPEKTHBHOCTH CHUCTEMBI TapaHTHI
AreHTcTBa;

HATIOMUWHAS, uyto ATeHTCTBO TMpHU OCYLIECTBICHHH TapaHTHil JODKHO YYWUTHIBATh
HEOOXOMMOCTh: HM30eraTh CO3JaHMs MPEMATCTBHH SKOHOMHYECKOMY M TEXHOJIOTHYECKOMY Pa3BUTHUIO
Hurepa unmn mextyHapogHOMY COTPYIHHYECTBY B 00JIaCTH MUPHOH SIEPHOHN NEATEIbHOCTH; COOJIONATh
JEHCTBYIOIINE MOIOKEHUsI B 00J1aCTH OXpaHbl 370pOBbs, 0€301acHOCTH, (PM3UIECKOH 3aIlUThI, a TAKKe
Jpyrue AeicTByromue TpeboBaHusl OE30MaCHOCTH U MpaBa OTACTBHBIX JIML; W NPUHUMATh BCE MEPHI IO
3alIUTe KOMMEPUYECKUX, TEXHOJOTMUECKUX M IPOMBIIUIICHHBIX CEKPETOB, a Takke Apyrou
KOH(UICHIIMANBHON HH()OPMAIMY, KOTOPAasi CTAHOBUTCS €My N3BECTHOIM;

I[MPUHNUMAS BO BHUMAHMUE, uto yacroTa mpoBeAEHHs M HMHTEHCHUBHOCTH MEPOIPHUSTHH,

yKa3aHHBIX B HacrosmeM IIporokosne, OyayT moOAAepKUBaTbCcsi HAa MHHHUMAJIBHOM YPOBHE,
COOTBETCTBYIOIIEM II€JIH MOBBIIIEHHUS IEHCTBEHHOCTH U 3((EKTUBHOCTH I'apaHTHIH ATE€HTCTBA;

HACTOSIILMM Hurep u ATEHTCTBO COTJIACHIIACEH O HIDKECIICAYIOIICM



CBA3b MEXAY HACTOALIUM ITPOTOKOJIOM U COI'JTAIIEHUEM O I'APAHTUSAX

Cratps 1

ITonoxxenust CornamieHus: o rapaHTHUAX OPUMCHAIOTCA K HACTOALIEMY HpOTOKOJ'Iy B TOM MEpe, B
Kakol OHH COOTBETCTBYIOT ITOJIOKCHHUAM HACTOALIETO HpOTOKOJ'Ia W COBMECTHUMBI ¢ HUMH. B ciry4dac
MMPOTHUBOPEYUA MCEKAY IOJOXKCHUAMA Cornamenust o rapaHTuax #W TIOJOXCHUAMU HACTOAIICTO
HpOTOKOJ'Ia MIPUMCHAIOTCS MMOJIOKCHUA HACTOALICTO HpOTOKOJIa.

HPEAOCTABJIEHUE NTHO®OPMALIUU

Cratbs 2

a. HI/IFCp npeaoCTaBIACT AFCHTCTBy 3asgBJICHUEC, COACPIKAIIICC:

)

iii)

v)

vi)

OOmee onucanue U HHPOPMAIIUIO, YKA3BIBAIOIIYI0 MECTO TIPOBEIICHUS] OTHOCSIINXCS K
SIIEPHOMY ~ TOIUIMBHOMY  IHUKIY  HAyYHO-UCCIEIOBATENILCKUX UM OMBITHO-
KOHCTPYKTOPCKMX PalOT, HE CBSA3aHHBIX C SICPHBIM MAaTEPHAIIOM, OCYIIECTBIISIEMBIX
re-mm0o, KOTOpble (DHMHAHCHPYIOTCA, TOMYYMIN KOHKPETHOE pa3pelieHne WITH
KOHTPOJIMPYIOTCS MJIH OCYIIECTBIIIOTCS OT MMeHH Hurepa.

OmnpeneneHHyr0 ATEHTCTBOM Ha OCHOBE O’KHIAEMOTO TIOBBIIICHUS AEHCTBEHHOCTH HIIH
3¢ PEKTUBHOCTH ¥ corjlacoBaHHyI0 ¢ Hurepom unpopMaiimio o Kacaroleics rapaHTuit
SKCIUTyaTallMOHHOW JESATEIbHOCTH Ha YCTAHOBKAX M B MECTaX HAXOXJCHHUS BHE
YCTaHOBOK, TJIe OOBIYHO UCTIONB3YeTCS SACPHBINA MaTepHall.

O6mee OIIMCAaHWEC KaXJ0oro 3JaHusd Ha Ka)K,Z[OI\/'I IUIOmaaKe, BKIIIO4Yass €Tro
HCIOJIb30BAHUC, U, CCJIK ITOr0 HEAOCTATOYHO, - OIMMUCAHHUC C€Tr0o COACPKUMOIO. 910
OIMMCAHUE BKIIFOYACT KapTy TaKoM IJTOIIAIKH.

Onwucanuve wmacmirtaba omnepanuid Ui KaXIOTO MeCTa HaXOXKICHUS, HMEIOIIETO
OTHOIIIEHUE K JIeATEIbHOCTH, YKka3aHHOH B [Ipunoxxenuu I k HacTosimemy IIpoTokomy.

Wndopmarnmio, yKa3pIBaIOUIYI0 MECTO HaXOXKAEHHUS, HKCIUTyaTalliOHHOE COCTOSHUE U
OLICHOYHbIE TOJOBBIE NPOU3BOACTBEHHbIE MOIIHOCTH YPaHOBBIX PYIHHKOB U
000raTUTENbHBIX  YCTAHOBOK W TOPHEBBIX  OOOraTHTENBHBIX  yCTAHOBOK U
CYILECTBYIOIIMI TO0BOW 00BEM MPOW3BOACTBA TAKUX PYIHHKOB U OOOTaTHUTEIHHBIX
ycranoBok 11t Hurepa B nienom. Hurep npenocrasisier o 3anpocy AreHTCTBA JaHHbBIE
0 CyIIECTBYIOLIEM TIOJ0OBOM 0O0BEME IPOM3BOACTBA OTACIBHOIO PYAHUKA WIH
oboraTuTenbHON ycTaHOBKU. [IpenocraBnenue 3Tol HHGOpMAIHK He TpeOyeT BeAeHHs
MOAPOOHOTO y4eTa SASPHOr0 MaTepHana.

WNudbopmariiro OTHOCUTENBHO UCXOIHOTO MaTepraja, KOTOPBIN ellle He TOCTUT COCTaBa
U YUCTOTHI, KOTOpBIC [ENAIOT €ro MPUTOAHBIM JJISi WU3TOTOBJICHUS TOIUIMBA WU
M30TOITHOTO 00OTAIIEHHS, BKITFOYAOIITYIO:

a) KOJINYECTBA, XUMHMYECKHH COCTaB, HCIIONB30BAaHUE WM IIPEAIIOIaracMoe
HCIOJBb30BAHUE TAKOIO MAaTepualla, HE3aBHUCUMO OT €ro sIEpHOr0 WU
HESIEPHOTO HCIIONIB30BAHUsS, U1 KaXKIOTO MeCTa HaxoxkaeHus B Hurepe, B
KOTOPOM TaKOM MaTepuall IPUCYTCTBYET B KOJIMYECTBAX, MPEBBILIAOIINX
JecsITh METPHUYECKUX TOHH ypaHa U(Win) ABaALaTh METPHUYECKUX TOHH TOPHUS, a



vii)

b)

ISl IPYTHX MECT HaXOXKASHHS C KOMMYECTBaMH Oojiee OIHON MEeTpHYecKOn
TOHHBI - o011ee KosmuecTBo A1 Hurepa B menoM, eciti 310 od1iee KOJIM4ecTBO
IIPEBBIIIAET JNECSATh METPUYECKHX TOHH YpaHAa WM JBaALATh METPHUECKHX
ToHH Topus. [lpemocraBneHuwe »Tol WHopMalWK He TpeOyeT BeAeHHS
MOAPOOHOTO y4eTa SISPHOTO MaTepHana;

KOJIMYECTBA, XMMUYECKUI COCTaB W ITyHKT HA3HAYECHMS Ka)KJIOW SKCIOPTHOMU
nocraBku u3 Hurepa Takoro marepuana Uil KOHKPETHBIX HESIEPHBIX LENIEH B
KOJINYECTBAX, MPEBBIIIAIOIINX:

(1) ACCATH MCETPUYCCKUX TOHH YypaHa, WIM I T[IOCICA0BATCIBHBIX
OKCIOPTHBIX MMOCTABOK YpaHa H3 HHrepa B OJJHO U TO K€ rocyaapCTBoO,
KaXJasd M3 KOTOPBIX MCHEC MOCCATH METPUYCCKUX TOHH, HO CyMMa
KOTOPBIX MPEBLINIACT ACCATh METPUYCCKUX TOHH B TCUHCHHUC I'0Jia,

) NBaIaTh METPUYECKUX TOHH TOPHSI, WM JUIS TOCIEHOBATEIbHBIX
AKCIOPTHBIX MOCTaBOK TOpHs U3 Hurepa B 0HO U TO K€ TOCYIapCTBO,
KaKIasg U3 KOTOPBIX MEHEEe NBAALIaTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX ITPEBHIIIACT IBAAIATh METPUIECKUX TOHH B TEUCHHE TO/Ia;

KOJIMYECTBA, XUMHUCCKUI COCTaB, MECTO HAXOXKACHUS B HACTOSIIECEC BpPEeMs U
WCTIONIb30BaHUE WM TPEATIONaraéMoe HCIIOJIb30BaHUE KAXKIOW WMIIOPTHOM
moctaBku B Hurep Takoro marepmarna it KOHKPETHBIX HESIECPHBIX IIeled B
KOJIMYECTBAX, TIPEBBIMIAIONIHX:

(1) JeCATh METPUYECKHX TOHH YpaHa, WM ISl TIOCIENOBaTEIbHBIX
WMMIIOPTHBIX TIOCTaBOK ypaHa B Hwrep, kakmas W3 KOTOPBIX MeHee
JECATH METPUYECKHX TOHH, HO CyMMa KOTOPBIX IPEBBIMIACT AECATh
METPHUYECKHX TOHH B TEUCHHUE TO/1a;

2) JBAJLIaTh METPUYECKUX TOHH TOpUS, WIM JJIS IOCJIENOBATEIIBHBIX
MMIIOPTHBIX TOCTaBOK Topus B Hurep, kaxkngas M3 KOTOPBIX MeHee
IBafllaTH METPUYECKUX TOHH, HO CyYMMa KOTOPBIX IIPEBBILIAET
JIBaIaTh METPUYECKUX TOHH B TEUEHHE I0/1a;

npun TOM IIOHMMAHUH, YTO MPCACTABJIICHHUC I/IH(i)OpMaLII/II/I O TakKOM MaTrepuale,
MNpEaHASHAYCHHOM JIsI HEAACPHOI'0 HCIIOJIB30BaHUsA, ITIOCJIE TOI'O KaK OH HOCTHUTHET
OKOHYATEIbHOMN (I)OpMI:I CBOCTO HEAACPHOI'O UCTI0JIb30BAHU S, HC Ipe6yeTc5{.

a)

b)

MH(OPMAIMIO OTHOCHUTENIBHO KOJMYECTB, BUJIOB MHCIIOJIB30BAHUI U MECT
HaxXOKJCHUS SIIGPHOTO Marepuaia, OCBOOOXIEHHOTO OT TapaHTHi B
COOTBETCTBHH cO cTaTheil 36 CornaleHus o rapaHTusx;

WH(OpPMAIMIO OTHOCHTENILHO KOJIMYECTB (KOTOpas MOXET HUMETh (opmy
OLIEHOK) M BHJIOB HCIIOJIb30BAaHMSI B Ka)KOM MECTE€ HaXOXJIEHHS SAECPHOTO
MaTepuana, OCBOOOXKICHHOTO OT TapaHTHUH B COOTBETCTBHHU CO cTaTbeil 35 b)
CornamieHus o rapaHTHsIX, HO €I1e He HaXO/IIErocs B OKOHYATeIbHON dopme
JUISL HeJIEpHOTO MCIOIb30BaHMUs, B KOJIMYECTBAX, IPEBBIIIAIONINX YKa3aHHbIE B
crathe 36 Cornmamenus o rapantusix. [Ipemgocrasienue 31oit nHGOpMAUU HE
TpeOyeT BeIeHUS MMOAPOOHOTO yUeTa SIepHOT0 MaTepraa.



viii)

WNudopmanuro OTHOCHTENIBHO MecTa HAaXOXKICHUS WIM JalbHeled 00paboTKu
OTXOJIOB CpEIHEr0 WJIM BBICOKOTO YPOBHS aKTHBHOCTH, COIEPXKAIIMX IUTYTOHHM,
BBICOKOOOOTAIIEHHBI ypaH MW ypaH-233, B OTHOIICHWH KOTOPHIX IPUMCHCHHE
rapaHTuii OBUIO MPEKPAIEHO B COOTBETCTBUU €O cTaTheld 11 CornamieHus o rapanTusix.
Jns menu gaHHOTO MyHKTa "HanbHeimas oOpaboTka" HE BKIIIOYACT MEPEYNaKOBKY
OTXOIOB WM WX JanbHeWllee KOHIUIIMOHWPOBAHME, HE IIpeayCMaTpHBAIOIIEe
paszeneHust AIEMEHTOB, IS XpaHEHHUS WM 3aXOPOHEHHSI.

Crnenyromyro wHGOPMAIIMIO OTHOCHUTENHBHO COTJIACOBAHHOTO  OOOPYAOBaHUS H
HEesJIEpHOT0 MaTepuala, nepeurcieHnbix B [Ipunoxenun I1:

a) M0 KaKAOW OHKCIOPTHOM mnocraBke u3 Hwurepa Ttakoro obOopyzoBaHus U
Marepuaia: uneHTU(UKaNMs, KOJIMYECTBO, MECTO IIPEAIONAaraeMoro
UCIIOJIb30BaHUs B IOCYAApCTBE-NONydarele U JaTta WK B COOTBETCTBYIOLIUX
Cllyyasx O)KuaeMas aTa SKCIIOPTHOM IOCTaBKH;

b) M0 KOHKPETHOMY 3ampocy ATeHTCTBa, MoOATBepkAeHne Hwurepom Kak
HUMIIOPTUPYIOLIUM TOCYJapcTBOM HMH(OPMAIMH OTHOCHUTENBHO —SKCIOpTa
Takoro obopyzmoBaHus W Marepuana B Hurep, mpenocraBneHHONH AreHTCTBY
JPYTUM IOCYIapCTBOM.

OOmue 1mraHel HA TPEACTOSAIIMN JECATIIICTHHH TEPHOJ, WMEIONINe OTHOIICHHE K
Pa3BUTHIO SACPHOTO TOIUIMBHOTO MWK (BKIIOYAs IDIAHUPYEMBIC OTHOCSITHECS K
SIIEPHOMY ~ TOIUIMBHOMY ~ [MKIY  HAy4YHO-HCCICNOBATEIBCKHE U OIMBITHO-
KOHCTPYKTOPCKHE  palOThl), KOTJa OHH  YTBEPXKICHBI  COOTBETCTBYIOIIUMH
KOMITETEeHTHBIMH opranaMu B Hurepe.

Hurep npunaraer Bce pa3yMHbIe YCHIIMS, C TEM YTOOBI IPEJOCTABUTh ATEHTCTBY CIICAYIOILYIO
WHPOPMAIIHIO:

i)

obiee onrcanue M UHOOPMAIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHHS OTHOCSIIUXCS K
SAEpHOMY  TOIUIMBHOMY  LMKIy  HAy4YHO-MCCJIENOBATE€IbCKUX M OIBITHO-
KOHCTPYKTOPCKHX PaboT, HE CBS3aHHBIX C SAEPHBIM MaTEpHaNIoOM, KOTOPbIE KOHKPETHO
OTHOCSITCS K 00OTaIleHuIo, epepaboTKe sAAepHOro TOIUINBA WIN K 00paboTKe OTXOI0B
CpeAHEro WM  BBICOKOTO  YPOBHS  aKTUBHOCTH, COAEpXKAIMX  IUTyTOHUI,
BBICOKOOOOTAIeHHBIN ypaH Wi ypaH-233, ocylecTBisieMbIX rae-mudo B Hurepe, HO
KOTOpble He (DMHAHCHUPYIOTCA, HE MOIyYWJIM KOHKPETHOTO pa3pelleHUs] WM He
KoHTponupytorcss Hurepom unmm He ocymecTsisirorcs oT uMeHu Hurepa. s nenu
JaHHOTO MyHKTA "00paboTKa" 0TXOIOB CPEJHEr0 WM BHICOKOTO YPOBHS aKTHBHOCTHU HE
BKJIIOYAET  IEPEYyNaKkOBKy  OTXOAOB  WIM  MX  KOHIULIMOHMPOBAaHHE,  HE
IpelyCMaTPUBAIOIIEE Pa3eieHUs IEMEHTOB, Ul XpaHEHHs WM 3aXOPOHEHUSL.

oOmmee onwcaHWe JEATENFHOCTH W CBEICHHS O JIMIEe WIA OpTraHu3alluw,
OCYIICCTBILIIONINX TaKyI0 JEATEIFHOCTh B OIPEICIICHHBIX ATEHTCTBOM MeCTax
HAXOXKJICHUS 3a IMpeJeiaMH IDIOMAAKH, KOTOphIE, M0 MHEHUIO ATEHTCTBA, MOTJTIH ObI
(DYHKIIMOHAITLHO OBITH CBSI3aHKI C JAEATENLHOCTHIO Ha 3TOH momiajke. [IpenocraBnenne
Takod WH(pOpMaNKU SBISETCS TPEIMETOM KOHKpETHOro 3ampoca ArenrcrBa. OHa
MIPEIOCTABIIACTCS B KOHCYJIBTAIIUN ¢ ATEHTCTBOM M CBOCBPEMEHHO.

[To 3ampocy ArentctBa Hurep maeT yTOYHEHHWS WM pa3bsCHEHHUS 000 HHMOPMAITIH,
MPENOCTaBICHHON B COOTBETCTBUM C HACTOAILEH CTaThEl, B TOM CTENIEHU, B KOTOPOW OHA UMEET
OTHOILICHUE K IEJIN TapaHTH.



Cratbst 3

a. Hurep npenocraBnsier AreHTcTBY B TeueHue 180 mHEH mocie BCTYIUICHUS B CIUTYy HACTOSIIEIO
[IpoTokona wHDOPMAITHIO, 0 KOTOPOH TOBOPHUTCS B CTaThe 2.a 1), iii), iv), V), Vi) @), Vil) 1 X) U B
crathbe 2.b 1).

b. Hurep npenocraBnsier AreHTCTBY 10 15 Mas KaxImoro roma OOHOBICHHYHO HH(GOPMAIUIO, O
KOTOpOl TOBOPUTCS B IIyHKTE a. BBIIE, 3a TEPHOJ,, OXBATHIBAIOIIWN MPEIIECTBYIOUIUI
KaJeHAapHelii roj. Ecnm paHee mnpemocraBiieHHass WHQpOpMAIMs OCTanach 0€3 W3MCHCHHH,
Hurep yBenomisier 06 aTOM.

C. Hurep npenocrasiser AreHTCTBY 10 15 Mast KaXIoro roja MH(GOPMAIHIO, ONPEACICHHYIO B
craTbe 2.a.vi) b) u ¢), 32 epHoI, OXBAaTHIBAIOLINH MPEAIICCTBYIONINI KaleHIapHbIN TOJ.

d. Hurep exexkBapTalibHO TpeAOCTaBIsieT ATEHTCTBY WH(OPMALMIO, OINpPEACICHHYI0 B CTaThe
2.a.ix) a). JTa uHpOpMALUs IPEIOCTABISIETCS B TEUCHHUE LIECTUACCITH JAHEW MOCIe OKOHYaHHS
Ka)KI0T0 KBapTaa.

e. Hurep npeaocrasiser AreHTCTBY HH(OOPMAILINIO, ONPEACICHHYIO B CTaThe 2.a.viil), 3a 180 aHei
JI0 OCYIIECTBIICHUS AaNbHEHIed o0paboTKu, U 70 15 Mas Kaxmoro roga WHPOPMAIUIO 00
W3MEHEHHUSIX MECT HaXOXKJICHHUS 3a TIePUOJ, OXBATHIBAIONINN TPEIIECTBYIOIINIA KaJleHIapHBIH
ToJI.

f. Hurep u AreHTCTBO JOrOBapMBAIOTCS O BPEMEHH M YACTOTE IMPEAOCTAaBICHHS WH(OpPMAIIHH,
OTIPENICIICHHOM B CTaThe 2.2.11)).

g. Hurep npenocrasnsier AreHTCTBY HH(GOPMALUIO, ONPEIEICHHYIO B cTaThe 2.a.iX) b), B TeueHue
LIECTUECATH AHEH IOCTe IMOCTYIUICHUS 3a1poca OT ATEHTCTBa.

I[OHOJIHPITEJII)HLIFI JOCTYII
Cratpg 4

HI/I)X(CCJ'ICI[y}OI]_ICC INPpUMECHACTCA B CBA3KM C OCYHICCTBJICHUEM JOIIOJIHHUTCIBHOI'O I0CTyIla B
COOTBETCTBUHU CO CTaThel 5 HACTOSAIIETO HpOTOKOJ'IaZ

a. ATEHTCTBO HE CTaBUT LIEJIM MEXaHUCTUYECKU WIIM CUCTEMAaTHYECKU IPOBEPSTh HH(POpMaIHIo, 0
KOTOpPOW TOBOPUTCA B CTaThe 2, 0THAKO ATEHTCTBO UMEET JOCTYI K:

1) MOO0MYy MECTy HaXOXKJIEHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHOW OCHOBE C LIENTBI0 0OECTICUSHHUS] YBEPEHHOCTH B OTCYTCTBUU HE3asBJICHHBIX
SJEPHOTO MaTepuala U AesTeIbHOCTH;

i) JMO0OMY MECTY HaxOXJICHHSI, O KOTOPOM TOBOPHTCS B CTaThe S.b. WM C., B IEIIX
peIliCHUsT BOIPOCA, CBSI3aHHOIO C TPABWIBHOCTBIO M TOJIHOTOH HH(OPMAIUH,
MPEJOCTABICHHONH B COOTBETCTBHM CO CTaThe 2 WIM B IEISIX YCTpaHEHUS
HECOOTBETCTBHSI, CBI3aHHOTO C ATON MH(pOpMAaITHEi;



iii) MI000MY MECTy HaXxOXKAEHHsS, 0 KOTOPOM TOBOPHTCS B CTaThe S.a. iil) B TO#l cTemneHH, B
KOTOpOH 3TO HEOOXOAMMO ATEHTCTBY IUIsi HMOATBEP)KACHUS JUIS LeJed TrapaHTHi
3asiBieHnsT Hurepa o craryce yCTaHOBKM WIIM MECTa HAXOXKICHHS BHE yYCTaHOBOK, TIE
paHee 0OBIYHO MCTIONB30BAJICS SCPHBIN MaTEpUa, KaK CHATBIX C 3KCILTyaTalHu.

1) 3a WCKITOYCHWEM CIyJaeB, yKa3aHHBIX B IIYHKTE ii) HIDKE, ATEHTCTBO HampaBiIseT
Hurepy npeasaputensHoe yBeJOMIIEHHE O IOCTYIIE 110 KpalHel Mepe 3a 24 Jaca;

ii) B OTHOIIICHWH JIOCTyMa K JIFOOOMY MECTy Ha IUIOIIAJKe, KOTOPHIA 3ampalllnBacTcs B
COYETAaHWH C TIOCEMICHUSIMU IUISi TPOBEPKH HHGOPMAIMH O KOHCTPYKLIHH WM C
WHCHEKUMSIMU AJIsI CIICUMANbHBIX IeNel WM OOBIMHBIMH HMHCIICKIMSMH HA 3TOU
TUIOIIA/IKE, CPOK MPEABAPHUTEIFHOTO YBEIOMIICHHUS, €CMi ATEHTCTBO OOparaercsi c
3ampocoM 00 3TOM, COCTaBISieT, IO KpailHeW Mepe, IBa daca, OJHAKO B
WCKITFOUUTENIBHBIX 00CTOSTEIBCTBAX, MOYKET COCTABUTH MEHEE JIBYX YacOB.

HpC,Z[BapI/ITeJ'H)HOG YBCAOMJICHUC HAIMPaBIACTCA B IMUCbBMCHHOM BHJAC MU B HEM KOHKPCTHO
YKa3bpIBarOTCAd MPUYUHBI OOCTYyIla U ACATCIBHOCTb, KOTOpas HOJDKHA OBITE OCyHICCTBJICHA BO
BPEMA TaKOI'O AOCTYyIIA.

B ciywae Bompoca M HECOOTBETCTBHSI ATEHTCTBO MpenocTaBisieT Hurepy Bo3MOXKHOCTh AaTh
pa3bsiCHEHHE M CIIOCOOCTBOBATH PEIICHUIO JTOrO BOINpOCAa WM YCTPaHEHHIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXKHOCTh OyIET MPENOCTaBIATHCA A0 HAMpaBICHHUs 3arpoca o
JOCTyTIe, €CIH TOJILKO ATEHTCTBO HE COYTET, YTO 3aJepKKa B IIPENOCTaBIICHWH JOCTYTIA,
BO3MOJKHO, HaHECET yuiepO IeiH, ¢ KOTOPOW 3ampaiirBaeTcsl 3TOT AOCTyM. B mobom ciydae
ATEHTCTBO HE JIelaeT KaKUX-TH00 BHIBOJIOB B OTHOIIIEHHU BOIIPOCA MM HECOOTBETCTBHUS 10 TEX
nop, noka Hurepy He Oyner npemocrapiieHa Takasi BO3MOYKHOCTb.

Ecmu ¢ Hurepom He MOCTUTHYTO MHOW JOTOBOPEHHOCTH, JOCTYI OCYIICCTBIISCTCS TOJBKO B
Te4eHre OOBIYHOTO paboyero JHS.

Hurep wumeer mpaBo Ha COINpPOBOXIEHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
npeacraBuTenssMu Hurepa npu ycioBuM, 4To 3TO HE 33€p’KUBAET BBINOIHEHNE HHCIIEKTOPaMU
CBOMX (DYHKIIMI MM UHBIM 00pa30M He IPENATCTBYET 3TOMY.

Cratpg 5
Hurep npenocrapiisier AreHTCTBY JAOCTYII K:
1) M0O00MY MECTY Ha IUIOIIAIKE;

i) mO0OMYy MeECTy HaxOXKICHHS, OIpeAeieHHOMY HurepomM B COOTBETCTBHH CO
craTbeil 2.a.v)-viii);

iil) m000# CHATON € SKCIUTyaTallMd YCTAaHOBKE WJIM CHSATOMY C 3KCIUTyaTallud MeCTy
HaxOKJCHHUS BHE YCTAaHOBOK, TJI€ paHee 0OBIYHO UCTIONBb30BAJICA SICPHBIA MaTepHall.

TMO0OMY MECTy HaxOXJICHUS, OmpelelicHHOMYy Hwurepom B COOTBETCTBHHM CO CTaTheit 2.a.i),
crathel 2.a.1v), craThel 2.a.ix)b) WM craThei 2.b., MOMUMO TeX, O KOTOPBIX TOBOPHTCS B
MyHKTE a.1) BBIIIe, IPU YCIIOBHH, YTO, eciii Hurep He mMeeT BOBMOXKHOCTH TIPEIOCTABUTh TaKOH
nocryn, Hurep mpuiaraer Bce pa3yMHBIE YCHIIMS ISl HE3aMEIIMTENHFHOTO YIOBIETBOPEHUS
TpeOoBaHUi ATEHTCTBA C TOMOIIIBIO UHBIX CPEIICTB.



JF000OMY MECTy HaxO)KIEHHS, ONpPEJeIeHHOMY ATEHTCTBOM, IOMHMO T€X MECT HaXOXKACHHS, O
KOTOPBIX TOBOPHUTCS B IIyHKTaxX a. M b. BbIIIE, B LEIIX 0TOOpa Mpo0 OKpy)Kalomel cpenpl B
KOHKPETHOM MECTE€ HAaXOXKIECHHWsA IPH YCIOBHH, 4TO, ecnu Hurep He mMMeeT BO3MOXKHOCTH
MIPEAOCTAaBUTh TaKo A0ocTyt, Hurep mpuiaraer Bce pa3yMHbIEe yCUIINS JJIs1 HE3aMeUTUTETbHOTO
yIIOBJIETBOPEHUS TPeOOBaHMI ATEHTCTBA B MPWICKAIINX MECTaX HAXOXKICHUS WM C TIOMOLIBIO
UHBIX CPE/ICTB.

Cratpdg 6
[Ipu ocymiecTBIeHUH CTaThb 5 ATEHTCTBO MOXKET BBIMOIHATE CICAYIOIINE BUABI IESTEILHOCTH:

B oTHomieHMM MOCTyIIa B COOTBETCTBHH CO CTaThel 5.a.1) WM iii): BU3yadbHOE HAOIOICHHE,
0TOOp MPOO OKPYXKAIOIIEH Cpellbl; HCIIOIB30BAaHUE YCTPONCTB JUIA OOHAPYKEHHUS U M3MEPEHUS
paguaiuy; ornedaTbiBaHHE W NPHMEHEHHE IPYTHX HACHTU(HLUUPYIOMMX M YKa3bIBAIOIINX HA
BMEIIATENbCTBO YCTPOICTB, ONPENEICHHBIX B JOMOIHUTEIBHBIX HOJIOKEHHUAK; U MIPUMEHEHHUE
JIpPYTHX OOBEKTUBHBIX Mep, TEXHUYECKash OCYIIECTBUMOCTb KOTOPHIX ObLIa MOATBEp)KACHA U
WCTIONb30BaHNE KOTOPbIX Obuto cormacoBaHo CoBeToM ymnpaBisiiomdxX (B AanbHEHIEM
nmenyeMbiM "CoBeToM") ¥ TIOCIIe KOHCYJIbTalnuil MexX Iy AreHTcTBOM U Hurepom.

B oTHoOIIeHMM 0CTyIa B COOTBETCTBUM CO CTaThell 5.a.11): BU3yalbHOE HAOJIOACHHE; MTOICYCT
VUETHBIX EIUHHUI[ SJCPHOTO MaTepualia, Hepaspyllarollie HW3MepeHus U oTbop mpoo;
WCIIONB30BaHUE YCTPOMCTB JUIsi OOHAPYKEHUSI W M3MEPEHUS PAJHAliH;, WU3YYCHHE YYETHBIX
JOKYMEHTOB, KacCaloIIUXCS KOJNMYECTBA, MPOUCXOXKICHHS W pasMEIIeHus Marepuana; oTbop
npob OKpyKammiel Ccpensl; W TPUMEHEHHE JAPYTHX OOBEKTHBHBIX MeEp, TEXHHYECKas
OCYIIIECTBUMOCTh KOTOPBIX ObLIIa MOATBEPKICHA M UCTIOIh30BAHUE KOTOPBIX OBLIO COTIACOBAHO
CoBeToM 1 TocyIe KOHCYITBTAITHN MeX Ty ATeHTCTBOM U Hurepom.

B oTHOmEHNK nocTyna B COOTBETCTBHU CO cTaThel 5.b.: BU3yallbHOE HAOIIOACHHUE; OTOOD
npo0 OKpY)KAarolled CpeAbl; MCIOJIB30BAaHUE YCTPOMCTB A OOHApY)KEHHS M H3MEPEHUS
pasuanuy; U3y4eHHE KACAIOUIUXCS TapaHTUH IPOM3BOJICTBEHHBIX M OTTPY30YHBIX YUYETHBIX
JOKYMEHTOB; M TIPUMEHEHHE JPYTrHuX OOBEKTHBHBIX MeEp, TEXHWUYECKash OCYIIECTBUMOCTD
KOTOPBIX OblJIa IIOATBEPKICHA U UCIIOIb30BAHIE KOTOPBIX ObUIO cornacoBaHo COBETOM U IOCTIE
KOHCYJIBTaIINM MeXX1y AreHTcTBOM M Hurepom.

B oTHoIIeHMH 10CTyIIa B COOTBETCTBHH CO CTaThe 5.C.: 0TOOp mpo0 OKpyKaromied cpespl U B
cllydae, €ClM Pe3yJIbTaThl HE TO3BOJSIFOT PEIIUTh BOMPOC WIIM YCTPAaHHUTh HECOOTBETCTBHE B
MECTE€ HaxOXJEHWs, OIpeAesieHHOM ATEHTCTBOM B COOTBETCTBHM CO CTaThei S.c.,
WCIIOJIb30BAaHUE B 3TOM MECTE€ HAXOXJICHHS BHU3YaJIbHOTO HAOIIOACHUS, YCTPOWMCTB IS
OOHapyXeHUs] U M3MEPEHUs pajuallii W MPUMEHEHHE IO COTJIacOBaHUIO Mexay Hwurepom u
ATEHTCTBOM APYTHX OOBEKTUBHEIX MEp.

Cratpg 7

Ilo mpocebe Hurepa ArentctBo m Hurep noroBapuBarOTCs B OTHOIICHHUH PETYIHPYEMOTO
JOCTYyla B paMKax Hacrtosmero [IpoTokola ¢ LENbl0 MPEJOTBPAIICHHUS PACKPBITHS
YYBCTBUTEIIBHOW C TOUYKH 3pEHHS SJICPHOTO PaCHpOCTpaHeHUs] WH(OpPMAIMH, BBITTOJHEHUS
TpeOoBaHMi 0€30MacHOCTH WM (HU3MIECKON 3aIllUTHI WM C IIETbI0 00SCTeUeHUs 3aIlyThI
HaXOJAIICHCA B YaCTHOW COOCTBEHHOCTH WM KOMMEPYECKH YyBCTBHUTEIBHON WH(OpMAIHH.
Takue MOrOBOPEHHOCTH HE MPEMSTCTBYIOT ATEHTCTBY OCYHICCTBILSITH JIEATEIBHOCTh, KOTOpas
ABJISETCS HEeoOXOomuMOW Juisi oOecriedueHHs yOeqUTENbHOW YBEPEHHOCTH B OTCYTCTBUH



HE3asIBJICHHBIX SJICPHOTO MaTepuaia U JCsITeIbHOCTA B COOTBETCTBYIOIIEM MECTE HaXOXKICHUS,
BKITIOYAs PelIeHue JIF000ro BOMPOCa, OTHOCAIIETOCS K MPAaBUIBHOCTH M TIOJHOTE WH(OPMAIIHHY,
0 KOTOpON TOBOPUTCS B CTaThe 2, WM YCTpaHEHHE HECOOTBETCTBHUS, OTHOCAIIErOCs K 3TOMU
nuHpopMaIHH.

b. Hurep ™moker mpu mpemocraBieHWH WH(QOpPMAITUH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
I/IH(i]OpMI/IpOBaTB ATeHTCTBO 0 MecTax Ha IIomaaKe WM B MECTC HaxOKICHHA, Ha KOTOPBIX
MOJKET MPUMEHSATHCS PETYIUPYEMBbIN TOCTYII.

C. Jlo BCTyIDIeHHST B CHITY JIFOOBIX HEOOXOMUMBIX JIOTONMHUTENBHBIX TONOXKEeHHH Hurep moxker
MPUOETHYTH K PETyIUPOBAHHIO JOCTYIA B COOTBETCTBUU C TIOJIOKCHUSMHU ITyHKTA 4. BBIIIIE.

Cratbs 8

Huuto B Hacrosmewm [Iporokone He mpensTcTByeT Hurepy npenoctaBnsite AT€HTCTBY JOCTYIT K
MeCTaM HAXO)KIACHHS B IONOJHEHHE K TeM, O KOTOPHIX TOBOPUTCS B CTaThsiXx 5 M 9, WIM TPOCUTH
ATEHTCTBO O TIPOBEIICHUH JIEATEIHLHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HaXOXKJICHHUS. ATEHTCTBO
He3aMeUTUTENFHO MpHiIaraeT BCe Pa3yMHBIC YCHIINS ISl OCYIIECTBICHHS ACHCTBHH B COOTBETCTBHU C
TaKOW MPOCHOOH.

Cratpg 9

Hurep npenocrasnsier AreHTCTBY AOCTYIl K MEcTaM HaxXOXJEHHs, ONpeNeSIeHHBIM ATE€HTCTBOM
JUIs 0TOOpa MPOO OKPY’KAIOIICH Cpellbl HA OOMIMPHON TEPPUTOPHH, TIPH YCIIOBHH, 4TO eciau Hurep He
MMeeT BO3MOXKHOCTH TPEAOCTABUTh TaKOW JOCTYI, TO Hurep mpuiaraer Bce pasyMHBIC yCHIIHS IS
YAOBIETBOpeHHs TpeOOBaHMII ATEHTCTBA B albTEPHATHBHBIX MeECTaxX HAXOXKIEHHSA. ATEHTCTBO HE
3ampalivBacT TaKOW JIOCTYN JI0 TeX MOp, MOoKa OTOOp Mpo0 OKpyXaromiel cpelnsl Ha OOUIMPHOM
TEPPUTOPHH W TIPOLEAYPHBIE Mephl Ui €ro NpoBeAeHHs He ofoOpeHsl COBETOM M HE TNPOBEIEHBI
KOHCYJIbTalluK MeX1y AreHTcTBoM 1 Hurepom.

Crarbs 10
ArenrctBo uadopmupyet Hurep o:

a. I[ef[TeJ'IBHOCTI/I, OCYHICCTBHGHHOﬁ B paMKax HaCTOALICTO HpOTOKOJ'Ia, BKJIrO4as ACATCIbHOCTb B
OTHOIIECHUH JTIOOBIX BOITPOCOB HIIH HCCOOTBCTCTBHﬁ, KOTOPBIC ATEHTCTBO JOBEJO JI0 CBEACHUS
Hur €pa, B Opeaciax MICCTUACCATU JHEW moclie OCYHICCTBJICHUSA ATeHTCTBOM  3TOH
JACATCIIbHOCTH.

b. PesynbpraTax AeqTeNbHOCTH B OTHOIICHHWH JIOOBIX BOIPOCOB HJIM HECOOTBETCTBUM, KOTOPHIE
ATeHTCTBO 0Beno N0 cBeneHus Hurepa, mo BO3MOKHOCTH CKOpee, HO B JIOOOM cllydae B
TEUeHUE TPUIALATH AHEH MOCIIE Oy4YeHNS! ATEHTCTBOM 3THX PE3yJIbTaToB.

C. BI:IBOZ[&X, KOTOPBIC OHO CACIAJI0O B pPE3YyJIbTATC CBOCH OCATECIIBHOCTH B COOTBETCTBUHM C
HaCTOAIINM HpOTOKOHOM. Takue BBIBOABI IPEAOCTABIIAKOTCA CXKCTOAHO.



HABHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanbHblii aupexTop yBemomisier Hurep o0 yrtBepskaenuu CoBeToM m000ro
JIOJKHOCTHOTO JiMIla AT€HTCTBa B KayecTBe MHCIEeKTopa 1o rapantusM. Eciu Hurep He
u3BenaeT [ eHeparbHOTO JUPEKTOpa O CBOEM OTKJIIOHEHHWH TaKOTrO JOJHDKHOCTHOTO JIMIA
Kak MHcrnekropa it Hurepa B TeueHne Tpex MecsLeB TOocie MOMydeHUs YBEIOMICHHS
00 yrBepxaeHnu CoBeTOM, MHCIIEKTOP, O KOTOPOM TakuM oOpasoM yBemomiieH Hurep,
CUMTaeTCs Ha3HaYeHHBIM B Hurep.

ii) I'enepanbHbIil TUpeKTOp, ASHCTBYS B OTBET Ha Mpock0y Hurepa wm mo coOCTBEHHOI
MHUIMATHUBE, He3aMeTUTeNsHO nHpopMupyer Hurep 00 0oT3bIBE HazHAuUEHWSI JIEFOOOTO
JOJDKHOCTHOTO JIMIIA B Ka4ecTBe WHCTeKTopa it Hurepa.

b. YBenoMiIeHHe, 0 KOTOPOM TOBOPHUTCSl B IIyHKTE a. BBIIIE, CUMTAETCS MOITy4YeHHbIM Hurepom
Yyepe3 ceMb JHEH 1mocie AaThl HalpaBleHHs ATEHTCTBOM Takoro yBeaomieHns: Hurepy 3axa3Hoit
KOPPECIIOHICHLIEH.

BU3bI
Cratbs 12

Hurep B TeueHue ofHOr0O Mecsiia Imocie MOdy4YeHHs 3armpoca 00 3TOM B Cllyyae HEOOXOAUMOCTH
MPENOCTABNSACT YKA3aHHOMY B TaKOM 3alpoce HA3HAYEHHOMY WHCIICKTOPY COOTBETCTBYIOIIUC
MHOTOKpAaTHBIC BBE3IHBIC/BBIC3IHbIC HW(WIIH) TpPaH3WTHBIC BH3BI, KOTOpPhIC oOecredar WHCIIEKTOPY
BO3MOKHOCTh BbE3/la M MPEObIBaHMS Ha TeppuUTOpur Hurepa B mensx BhINONHEHHs ero(ee) QyHKIu.
JIroObie TpeOyemble BU3bI ACHCTBUTENBHBI B TCUCHHE HE MEHEE OJIHOTO ToJIa U B CITy4Yae HEOOXOAUMOCTH
BO300HOBIISIIOTCS HA MIEPHOJT HA3HAYECHUS HHCIIeKTopa B Hurep.

JOINOJHUTEJIBHBIE ITOJOXEHUSA
Cratpg 13

a. B Tex cmyuwasx, xorma Hurep mnmm AreHTCTBO yKa3bIBalOT HA HEOOXOIMUMOCTH OIPEIETHTH B
JIONIOTHUTEBHBIX TIOJOXKEHHUAX, KaKMM 00pa3oM CIIeAyeT MPUMEHSATh MEpbl, U3JI0KEHHBIC B
HacrosmeM llporokome, Hurep u ATEHTCTBO COTJIaCOBBIBAIOT Takwe J|OMOIHHUTEILHBIE
MOJIOKEHUSI B TeUeHHE AEBSHOCTA JHEH TOCIe BCTYIUIEHH B CHuTy Hactosiero [Iporokoa mmm,
B T€X CIIydasix, KOTJa yKa3zaHue Ha HEOOXOIMMOCTh TaKuX J|OMOTHUTEIHHBIX TTOJOKEHUN JaeTCs
mocjie BCTYIUIEHUSI B culy Hacrosmero [IpoTokona, - B TedeHHe AEBSHOCTAa AHEH MOcie NaThl
TaKOTO YKa3aHUS.

b. HO BCTYIIJICHUA B CUITY JIFO0BIX H€O6XO)_'[I/IMI:IX HOHOJIHI/ITCJ'II:HBIX IOJIOXKEHHH ATEHTCTBO UMEET
IIpaBoO MPUMCHATb MCPbI, U3JIOJKCHHBIC B HACTOALICM HpOTOKOJ'Ie.



CUCTEMBI CBSI3U
Cratbs 14

Hurep naer paspemenue AreHTCTBY CBOOOAHO HMCIIONIB30BATh ISl CITY>KEOHBIX LEeJeld CUCTEMBI
CBSI3M MEXIy WHcrekTopamu AreHtcTBa B Hurepe u lleHTpanbHbIMH yUpeXICHUSIMU
ArentctBa wu(unu) PernonanpHeIMH OIOpO, BKIJIIOYAs Tieperady B HEABTOHOMHOM  HUIH
ABTOHOMHOM peXrMe UH(OPMAIMH, OCTYAIOMIEH OT yCTPOHCTB, yCTAHOBIEHHBIX ATEHTCTBOM
B LEJSIX COXpaHEHWs H(WIM) HAOMIONCHUS, WINM M3MEPEHHS, U 00eCreunBaeT 3aluTy TaKOH
CBSI3U. ATE€HTCTBO IOCJIe KOHCYNbTaluii ¢ Hurepom nmeer npaBo UCIOIb30BaTh yCTAHOBICHHBIE
Ha MEXIyHApOAHOM YPOBHE CHUCTEMBI INpPSIMOW CBA3M, BKJIOYAs CITyTHHUKOBBIE CHCTEMBI U
Jpyrue BUIbI NajdbHEH CBs3M, He ucnoib3yeMsle B Hurepe. ITo npocs0e Hurepa nnn Arenrcra
HNOAPOOHOCTH, KAaCAIOIIMECS OCYLIECTBICHUS 3TOr0 IIyHKTa B OTHOLICHHUM IIEpEAaud B
HEaBTOHOMHOM WJIM aBTOHOMHOM pEXHME HH(POPMAIUK, MOCTYIAIOIIEH OT YCTaHOBJICHHBIX
ATEHTCTBOM YCTPOWCTB COXpaHEHUS M/WIIM HAOMIONCHUS WK JUISl M3MEPEHHH, ONPEACIISIIOTCS B
JIOTIOTHUTEBHBIX TOJIOKEHHSX.

[Ipu ycraHoBieHHM CBS3M M Mepeaade MHPOPMALUH, Kak 3TO MPEIyCMaTPUBACTCS B IIyHKTE a.
BBIIIIE, HA/UIeXKANMM 00pa3oM  YYHTHIBACTCS HEOOXOAMMOCTh OOECIIeYEeHUs]  3allUThI
HaXOJAIIEeiCS B YaCTHOW COOCTBEHHOCTH MITH KOMMEPYECKH YyBCTBUTENbHON MH(pOpMAIIAN TITH
TOW MH(OPMALIIK O KOHCTPYKLINH, KOTOpYIo Hurep cunraer 0co60 4yBCTBHTEIHHOM.

S3ALIUTA KOHQH,Z[EHHHAJIBHOﬁ NH®OPMAILINN
Cratbsa 15
ATEHTCTBO TIOJICPKUBACT CTPOTHI pexkuM obecriedeHus 3PPEKTUBHOM 3aIlUThl OT PACKPBITUS
KOMMEPUYECKHX, TEXHOJIIOTHYECKUX W TPOMBIIIICHHBIX CEKPETOB M APYTod KOH(PHICHIIUATHHOMN
nHGOPMAITIH, KOTOPBIC CTAHOBITCS €My M3BECTHBIMH, BKJIIOYAS TaKyr0 MH(POPMAIHIO, KOTOpas

CTaHOBUTCS U3BECTHON ATEHTCTBY B XOJ€ OCYIIIECTBIICHHUS HacTosIero [IpoTokona.

PC)KI/IM, 0 KOTOPOM TOBOPUTCA B IIYHKTC d. BBIIIC, BKIHOYACT, B YaCTHOCTH, ITOJIOKCHHA,
OTHOCAIIUECA K

1) OOIIMM MPHHITUIIAM | CBSI3aHHBIM C HUMH MepaM IO 00paIleHHIo ¢ KOHPHICHITHATLHOMN
nHpOpMaIei;

ii) YCIIOBHSIM HaiiMa IepcoHata, KacaroIuMcs 3aIlUThl KOHPHUICHITUATHHON HH(OpMAIIHH;

iii) MpoLeaypaM B Cydae HapyIICHUH WK SKOObI MMEBIINX MECTO CIIy4acB HapyIICHUS
KOH(UICHIINATBHOCTH.

PexxuM, 0 KOTOpOM TOBOpPHUTCS B TIYHKTE a. BBIIle, YTBEP)KJACTC W TEPHOIUYECKH
paccmarpuBaetcs CoBeToM.
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MNPUJIOKEHUSA

Crarbs 16
[punoxenns k HacroameMy I[IpoToKomy SBISIOTCS €ro HEOThEeMJIEMOH 4YacTblo. 3a
HCKITFOYCHUEM TIIeJiel BHeceHus TomnpaBok B Ilpwirokenusi, tepmumu "lIporokon", kak oOH
yHoTpeOseTcst B HaCTOSIIEM JOKyMeHTe, o3Ha4daeT [IpoTokon u Ilpunoskenus, BMecTe B3SIThIE.
B mepedens BHIOB AeATeNbHOCTH, YKa3aHHBIX B [Ipunoxenun I, u nepedeHb o0OpymoBaHUS U
Matepuana, ykazaHHeIX B Ilpmmoxxenmum II, CoBeToM MOTYT BHOCHTBCS IIOTIPABKH II0
pekoMeHmanuu co3nanHoi CoBeToM paboueil rpymIbl SKCIEPTOB OTKPHITOro cocrasa. Jlrobas
Takas IoIpaBKa BCTYIAeT B CHJIy Yepe3 YeThIpe MecsIia rmocie ee npuHITHs COBETOM.

BCTYIUIEHHUE B CWJIY

Cratps 17
Hacrosimmii IlpoTokon BcTymaer B CWIIy B J€Hb, KOrga ATEHTCTBO Hoiayuyut ot Hurepa
MMICEMEHHOE YBEIOMJIEHHE O TOM, UTO 3aKOHOZATENbHBIE W/MIH KOHCTUTYIIMOHHBIE TPEOOBaHMUS

HHrepa, HGO6XO)Z[I/IMLIC 1A BCTYIUJICHUA B CUJTY, BBITIOJTHCHEL.

Hurep Moxer B 1:000€ Bpemst 110 TOro, Kak HactoAmuil [IpoTokos BCTYNUT B CHILy, 3asIBUTh, YTO
Hurep Oyner npuMensTh Hactosiumii [IpoTokoi Ha BpeMEeHHO# OCHOBE.

I'eHepanbHBIA TUPEKTOP HE3aMEIIUTENBHO MH(OPMHUPYET BCE FOCYIapCTBa - WIEHBI ATEHTCTBA

0 JIOOOM 3asBJICHHH O TIPUMEHEHHH HacTosiero [IpoTokolia Ha BpPEeMEHHOW OCHOBE U O €ro
BCTYIICHUH B CHITY.

OIIPEJAEJIEHMSA
Cratbs 18
Hns neneit nacrosuero [Iporokona:
OtHocsmyecs K SICPHOMY TOIIMBHOMY ITMKJIY HAYYHO-HCCIICIOBATEIBLCKUE UM ONBITHO-

KOHCTPYKTOPCKHE PabOThl 03HAYAIOT ACATENLHOCTh, KOTOPAs KOHKPETHO OTHOCHTCS K JIFOOOMY
acreKTy pa3paboTKH Mpoliecca W CHCTEMBI JIF000T0 U3 CIIEYIOIIETO:

KOHBEPCHUU SJICPHOTO MaTepHaIa,
- oboramieHus SIepHOTO MaTepraa,
- HM3TOTOBIICHUS SICPHOTO TOTLTHBA,
- peaKTopoB,

- KpUTHYECKUX COOPOK,

- mepepabOTKH SAEPHOTO TOILIHBA,
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- 00paboTkn (He BKIIOYas NEPEYNaKOBKM HWJIM KOHAWIMOHUPOBAHUS, HE
HpeLyCMaTPUBAIOIIEI0 Pa3/eJICHUs 3JIEMEHTOB, JUI1 XPaHEHHs WIN 3aXOPOHEHMS)
OTXOJIOB CPETHEr0 WJIM BBICOKOTO YPOBHS aKTUBHOCTH, COJAEPIKAINX IUTyTOHWH,
BBICOKOOOOTaIIEHHBIN YpaH WiH ypaH-233,

HO HE BKIIOYAIOT JEATENFHOCTh, OTHOCSIIYIOCS K TEOPEeTHYECKMM HIN (PyHIaMEHTAJIbHBIM
HAy4YHbIM HCCIICJOBAHUSM WIA K HAy4YHO-HCCIIEJOBATEIBCKAM M OIBITHO-KOHCTPYKTOPCKUM
paboTaM 1O  TPOMBIIUICHHBIM  TNPUMEHEHUSIM  PaJHOH30TOIOB, MEIULIUHCKUM,
THIPOJIOTHYECKAM M CEIbCKOXO3SIMCTBEHHBIM IPUMEHEHHAM, HW3YYEHHIO IIOCIEICTBHN IS
3[J0pOBBS U OKPY>KalOLIeH Cpe/bl ¥ 10 YCOBEPLICHCTBOBAHUIO TEXHHYECKOTO OOCITYKUBAHHUSL.

[lnomagka oO3HAa4aeT TEPPUTOPHUIO, TPaHUIBI KOTOpoil  ompexaeneHsl Hwurepom B
COOTBETCTBYIOIICH WH(pOPMAIMA O KOHCTPYKIIMH YCTAHOBKH, BKIIIOYAas OCTAaHOBJICHHYIO
YCTaHOBKY, a TaK)KE B COOTBETCTBYIOIICH MH(OpMAIIMK O MECTE HaXOXJICHHS BHE YCTaHOBOK,
r7ie OOBIYHO WCIIONB3YETCs SIIEPHBIA MaTepuall, BKIIFOYAs 3aKPBITOE MECTO HAaXOXKIICHHS BHE
YCTaHOBOK, TJI€ paHee MCIIOIB30BAJICS SICPHBIA MaTeprall (KOTOPhIE OTPaHUIUBAIOTCS MECTaMHU
HaXOXKJICHUSI, TJIC UMEIOTCS TOPsIUMe KaMephl UM OCYLIECTBISUIACH IESTENFHOCTD, CBA3aHHAs C
KOHBEpcHel, oOoramieHneM, W3rOTOBIICHHEM WM IepepadoTKoi TorumuBa). [lnmomramka
BKITIOYAET TaKke BCe OOBEKTHI, COBMECTHO Pa3MeEIlEeHHbIE C YITOMSHYTHIMH BBIIIE YCTaHOBKOM
Wi MECTOM HaAXOXIACHUA, C LCIbIO IPCAOCTAaBICHHA WIM HMCIIOJIB30BaAHUA CYIICCTBCHHBIX
Cpe/CTB 00eceueHus], BKIIIOYasl: TOpSYMe Kamephl s 00padOTKH OOIy4YeHHBIX MaTepHUAIOB,
HE COAEpKAaINX SACPHBIA MaTepHaj, YCTaHOBKH Ui OOpaOOTKH, XpaHEHWS W 3aXOPOHEHUS
OTXOJIOB; a TakXKe 3/aHMs, CBS3aHHBIE C COIVIACOBAHHOW JESTENbHOCTBIO, OINpeJeNICHHOM
Hurepom B COOTBETCTBHY CO CTaThel 2.a.1v) BBIIIIE.

CHsTtasg ¢ OKCIUTyaTaluy YCTAHOBKA HWJIM CHATOC C JKCIUTyaTalluKh MECTO HAXOXJICHHUA BHEC
YCTAHOBOK O3HA4YarOT O0BEKT UM MECTO HaXOXACHUA, Ha KOTOPLIX ACMOHTHPOBAHbI WJIN

CIIeNaHbl HEMTPUTOJHBIMU K SKCILTyaTallii OCTaBIIMECS KOHCTPYKIMK B 000pyI0BaHUE, BAYKHBIC
Uit ee(ero) WMCIONBb30BaHMs, TaK 4YTO OHA(OHO) HE WCIONB3YETCS ISl XPaHCHUS SACPHOTO
Marepuaiga U He MOXET Jaliee HCIONb30BAThCS ISl OOPAIICHHs C SIEPHBIM MaTepuajioM, €ro
00pabOTKH WU UCTIONIL30BAHMUSL.

OcraHOBJICHHAS YCTAHOBKA HMJIM 3aKPBITOC MECTO HAXOXKJICHHS BHEC YCTAHOBOK O3HA4YarOT O0OBEKT
WM MECTO HaXOXICHMS, OKCIUTyaTallksd KOTOPBIX IMPEKpaliCHa U U3 KOTOPBIX U3BAT H,I[epHLII\/'I
MaTepual, HO KOTOPBIC HE CHATHI C OKCILTyaTalluu.

BeicokooboramieHHblid ypaH o3HadaeT ypaH ¢ oborameHueM 20% WM BBIIIE IO H30TOITY
ypana-235.

O160p o6 OKpYKAIOIIeH Cpeabl B KOHKPETHOM MECTe HAXQXKICHHS O3HAdaeT oTOOp mpod
OKPYXKaroIeH cpenbl (Hampumep, BO3IyXa, BOJBI, PAaCTUTEIBHOCTH, TOYBBI, 3arps3HEHHI) B
OTPENICICHHOM ATEHTCTBOM MECTE HAXOXKICHHS M HEMOCPEICTBCHHON OJM30CTH OT HEro ¢
I CIIBIO COHeﬁCTBHH AFCHTCTBy B IIOAT'OTOBKE BBIBOJIOB 06 OTCYTCTBHUU HC3AABJICHHBIX ACPHOIO
MaTepHaia WK SACPHOU AeATEILHOCTU B TOM OIPEICIICHHOM MECTE HaXOXICHHSI.

Ot6op 1pob6 OKpyXkaromiel cpefpl Ha OOIMPHON TEPPUTOPHH O3HAYaeT OTOOp Mpod
OKpY Karollen cpenpl (Hampumep, BO3Iyxa, BOJbI, pACTHUTEIHOCTH, TTIOYBHI, 3arpsA3HEHNN) B pse
OIIPE/ICNICHHBIX ATEHTCTBOM MECT HAXOXKACHHS C LIENbI0 CONCHCTBUS ATEHTCTBY B IIOATOTOBKE
BBIBOJIOB 00 OTCYTCTBUM HE3asIBJICHHBIX SAEPHOI0 MaTepHasla WIHM SACPHON NEATEIbHOCTU Ha
OOIIMPHON TEPPUTOPHH.
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SnepHBIN MaTepHan COTJIACHO ONPENENICHHI0, TaHHOMY B cTathe XX YcTaBa, 03HayYaeT JIoOoi
WCXOMHBI MaTepuan WiIH JO00W CIIelMAaNbHBIA paCcHICIUIIONIMIACS MaTepran. TepMuH
HUCXOJIHBIM MaTepuai He JOJDKEH TOJIKOBAThCA MPUMEHHUTENBHO K PYJIe WU OTXOAaM PYyIbL.
Jlroboe ompenencHue, naHHoe COBETOM B COOTBETCTBHH CO cTaTheld XX YcrTaBa AreHTCTBa
MOCJIE BCTYIUIEHHs B cuily Hactoswero IIpotokomna, KOTOpoe paciiupsieT CIMCOK MAaTepualioB,
CUMUTAIOIIUXCS UCXOHBIM UITH CHEUAIbHBIM PACIIEIUISIFOIIMMCS MaTepraioM, BCTYMAeT B CHITY
B paMKax HactosAuiero IIporokona Tonbko nocie npuHaTus Hurepom.

YcraHoBKa 03HavaerT:

1) peaKTop, KPUTHYECKYI0 COOpKY, 3aBOJ 10 KOHBEPCHH, 3aBOJ 110 H3TOTOBICHUIO,
nepepadaThHIBAIOLIYI0 YCTAHOBKY, YCTAHOBKY [UISl Pa3/CJICHUS] M30TOMOB WM OTIEIBHOE
XPaHWINIIE; WIN

ii) mo00e MeCcTO HaxOXKAEHHs, IJe OOBIYHO HCIONB3YeTCs SIOCpPHBIA Marepuail B
KOJIMYECTBAX, MPEBBIIAOIINX OIUH 3()(EKTUBHBIA KHIOTPAMM.

MecTo HaxXOKJICHHs] BHE YCTAHOBOK O3HAYaeT Jr00W 00BEKT WITH JIF000E MECTO HAXOXKICHUS,
KOTOphIe HE SBISIFOTCS YCTaHOBKOHM, W TAe€ OOBIYHO HCHOJB3YETCS SIIEpHBIA MaTephal B
KOJINYECTBAX, PAaBHBIX OAHOMY () (EKTHBHOMY KJIOTpaMMy HITH MEHee.
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COBEPIIEHO B Bene 11-ro nus wrona 2004 roma B ABYX 3K3€MIUIApax Ha aHIVIMIICKOM H
(paHIly3CKOM SI3bIKaX, IPUYEM 00a TEKCTa SIBISIIOTCS PABHO Ay TEHTUYHBIMH.

3a PECIIYBJIMKY HUT'EP: 3a MEXXZIYHAPOJHOE AI'EHTCTBO
10 ATOMHOMU 3HEPT'MU:
(TIoamuUCH) (TIoaTHUCH)
Abny Abappu Moxamen Dnnbapaneit
ITocrosuusli npencrasurens Hurepa I'enepanbHBI JUPEKTOP

pu MexXITyHapOIHOM areHTCTBE
10 aTOMHOH 3Hepruu B Bene
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iii)

Vi)

vii)

viii)

[MPUJIOKEHME I
INEPEYEHb BUJIOB JEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATEE 2.a.iv) HACTOSAIIEI'O ITPOTOKOJIA
UsrortoieHue poTopHBIX TPYO T HEeHTpUDYT MU cOOpKa ra30BbIX HEHTPUPYT.

PotopHblie TpyOb! /Ui 1IeHTpU(YT 03HAYAIOT TOHKOCTEHHbBIE [IMITUHAPHI, OMIMCAHHE KOTOPBIX
npuBeneHo B pasaene 5.1.1 b) Ipunoxenns 11.

lazoBble meHTpH(YTH 03HAYArOT HEHTPU(YTH, OMUCAHHE KOTOPBIX IMPUBEIEHO BO BBOJHOM
3aMeuaHuu K pazaeny 5.1 Ipunoxenus I1.

Usrorosnenue nuddy3noHHBIX 0apbepoB.

Jduddy3ronnpie Oapbepbl 03HAYAIOT TOHKHE TOPUCThIC (UIIBTPBI, OMHMCAHHUE KOTOPBIX
npuBeseHo B pasznene 5.3.1 a) [punoxenus 11.

UzroToBnenne i cO0pka CHCTEM, UCTIONB3YIOIINX JIA3ePHL.

Cuctembl, UCTIONB3YIONIHE Ja3ePhl, 03HAYAIOT CHCTEMBI, BKJIFOUAIOIINE T€ MTPEMETHI, OITUCaHNe
KOTOPBIX MIpUBEAEHO B pazjene 5.7 [punoxenus I1.

H3roroBieHue uiu c6op1<a QJICKTPOMArHMUTHBIX CEIapaTOPOB U30TOIIOB.
DJIIeKTPOMATrHUTHBIC CENapaToOphl M30TONOB O3HAYAIOT TE IpEAMETEI, O KOTOPBIX I'OBOPUTCA B

paznmene 5.9.1 Ilpunoxenus Il u xotopsle coiep)kaT MCTOUYHWKHM HOHOB, ONHCAHUE KOTOPBIX
npuBesieHo B paznene 5.9.1 a) [punoxenns 11.

W3roroienue win cOOpKa KOJIOHH WM IKCTPAKIIMOHHOTO 000PYIOBaHHUSL.

KoJIOHHBI MJIM IKCTPAKIIMOHHOE 000pPYIOBAHHE O3HAYAKOT TE MPEIMETHI, OIKUCAHHE KOTOPBIX
MpHUBEICHO B paszaenax 5.6.1,5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenus 1.

W3rotoBrieHre pa3felUTEbHBIX COMEN WM BHUXPEBBIX TPYOOK sl a’pOANHAMHYECKOTO
oborarrenus.

PasznenmTenbHbIC cOMUIa MM BUXPEBbIC TPYOKH JUTS a9pOIMHAMUYECKOT0 00OTaIlleHNs 03HAYAI0T
pa3meNuTeNbHBIE COIUIa U BUXPEBBIC TPYOKH, ONMCAHUE KOTOPBIX TPHUBEEHO COOTBETCTBEHHO B
pazpmenax 5.5.1 u 5.5.2 lpunoxenus I1.

Hzrorosnenue nim c6op1<a CHUCTEM I'CHECpaAU ypaHOBOﬁ IJIa3MBbI.

CucTeMBbl reHepaly ypaHoBOM IJIa3Mbl 03HAYAIOT CUCTEMBI AT T€HEPALMK YPAHOBOH IIa3MBl,
OMMCaHUE KOTOPBIX MpUBEACHO B pazzaene 5.8.3 Ipunoxenus 11.

W3roToBneHune IMPKOHUEBBIX TPYO.

LlupkoHHEBBIC TPYOBI O3HAYAIOT TpPYOBI, ONMHCaHWE KOTOPBIX NPWUBEACHO B pazmene 1.6
ITpunoxenus II.




xi)

xii)

xiii)

Xiv)

XV)

HpOI/I3BOI[CTBO WJIH MOBBIIICHNE KAUeCTBA TSHKEIION BOIBI MU ,E[el‘/'ITepI/IH.

Tspxenast Boja WK ISHTEPHiA 03HAYAIOT IEHTEPHA, TSHKEITYIO BOAY (OKCHI IEHTEepHs) U Jr000e
JPYroe COeIMHEHNE ISUTEepHsi, B KOTOPOM OTHOIIICHUE YKCIIA aTOMOB JICHTEPHS K YHCITY aTOMOB
Bozopoza npessimaet 1:5000.

Nsrotosnenue rpaduTa saepHONM YUCTOTHI.

Ipadur spepHOH YHCTOTBHI O3HA4YaeT TpaduT, ypOBEHb YHUCTOTHI KOTOPOTO BBHINIC, YEM
o 3
5 MUJTHOHHBIX YacTeit OOpHOT0 IKBUBAJICHTA, a IIIOTHOCTH MpeBbItmaeT 1,50 r/cm.

HzrorosieHue KOHTGfIHCpOB I 06J'Iy‘ICHHOFO TOIIJIMBA.

KonTeliHep aist 0OJYYEHHOrO TOIUIMBA O3HAYAaeT E€MKOCTh JUISi MEPEBO3KH W/WMIM XpPaHCHHS
00JIy4eHHOTO TOILTMBA, 00ECTIeYMBAIOITYI0 XUMHUYECKYIO, TEIJIOBYIO U PAIHALMOHHYIO 3aIUTY,
a TaKoKe OTBOJ TEIUIA PACcIaa BO BpeMsl IEPEMEILICHHS], TIEPEBO3KU U XPAHEHHS.

H3rorosneHue PCAKTOPHLIX YIIPABIAOMINX CTCp)KHeﬁ.

PeakTopHbIC YIPABISIONINE CTEPKHU O3HAYAIOT CTEPXKHH, OIMHMCAHWE KOTOPHIX TPHBEICHO B
pasnene 1.4 Ipuroxkenus I1.

UzroTtoBnenne 6€30MacHbIX C TOYKH 3pEHUS] KPUTUIHOCTH OaKOB U pe3epByapoB.

bBesonacHble C TOYKHM 3peHMs] KPUTHYHOCTH OakW M pe3epByapbl O3HA4YalOT Te TMPEAMETHI,
OMMCaHUE KOTOPBIX MPUBEACHO B pazzaenax 3.2 u 3.4 Ilpunoxenus 11.

H3roroBieHne MallIluH JJIA py6KI/I O6ﬂy‘ICHHLIX TOIINTMBHBIX 3JICMCHTOB.

MammHbl i1l pyOk# 06JyYeHHBIX TOIUIMBHBIX JIEMEHTOB 03HAYAIOT 000PYIOBaHUE, ONIMCAHHE
KoToporo npuseneHo B paznene 3.1 [punoxenus 1.

Coopy’KeHHEe TOPSTIUX KaMmep.

Copsiurie kaMepbl 03HAYAIOT KaMepy WU COSTUHEHHBIE MEXITy cOO0M Kamephl 00IUM 00heMOM
He MeHee 6 M , CHaOXEeHHbIE 3aI[UTON, paBHON WM IpeBhIIamomei skBuBasieHT 0,5 M OeToHa
IUIOTHOCTBIO 3,2 T/cM’ Wik Goee, YKOMITJICKTOBAaHHBIC O0OPYIOBAaHUEM JUIT TIPOBEICHHS
oTepanui ¢ UCHOIb30BAHUEM JTUCTAHIIMOHHOTO YIIPABICHHUSL.




1.1.

1.2

[MPUJIOXEHHUE 11

INEPEYEHb COI'JTACOBAHHOI'O OBOPYIOBAHUA 1 HEAJIEPHOI'O
MATEPUAJIA IS OTYHETHOCTH OB ODKCIIOPTE N UMIIOPTE
B COOTBETCTBUU CO CTATBEM 2.a.ix)

PeaxTopsbl 1 peakTOpHOE 060pY10BaHUE
KoMIuieKTHBIE sijlepHbIE PeaKTOPbI

SnepHple  pEaKTOPBHI, crnocoOHele  paboTrath B pEXHME  KOHTPOIHPYEMOM
CaMOTIOJICPKUBAIOIIIEHCST 1IEMHOM peakuuyd JeJIeHUs, HWCKIIoYas peakTopbl HyJEBOU
MOMIHOCTHU, KOTOPBIC OIPCACIIAIOTCA KaK PEaKTOPhl C MPOCKTHBIM MAKCUMAJIbHBIM YPOBHEM
MIPOU3BO/ICTBA IUTYyTOHUSA, HE TipeBbIimatonmmM 100 rpaMMoB B TOI.

[NOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIil peakTop" B OCHOBHOM BKJIIOUACT Y3JIbl, HAXOMSAUIMECS BHYTPU KOpITyca PeakTopa
WIM HENOCPEICTBEHHO IPHMBIKAIOINE K HEMy, O0OpYyIOBaHHE, KOTOPOE KOHTPOJIUPYET
YpOBEHb MOIIHOCTH B aKTHUBHOM 30HE, M KOMIIOHEHTHI, KOTOpbIE OOBIYHO COAEpKar
TETUIOHOCUTENIb TIEPBOTO KOHTYpa AKTHBHOH 30HBI PEAaKTOpa, WM BCTYNAOT C HUM B
HETIOCPEACTBEHHBIN KOHTAKT WK YIPABIIIIOT UM.

He mpennonaraercs MCKIIOYEHHE PEAKTOPOB, KOTOPHIE HAIJICKAIIMM 00pa3oM MOTJH OBl
MOABEPrHYTHCA MOAU(MUKALMY Ul MPOU3BOACTBA 3HAUYMTEIHHO OOJIBILIETO KOJMYECTBA, YEM
100 rpaMmoOB TTYTOHMS B ToJl. PeakTophl, mpeaHa3HaueHHbIE ISl ITUTENIbHOM dKCIUTyaTaluyuu
Ha 3HAYUTENBHBIX YPOBHSAX MOIIHOCTH, HE3aBUCHMO OT CTENEHH HX BO3MOXKHOCTEH
MIPOU3BOICTBA ITYTOHUSA, HE PACCMATPUBAIOTCS KaK "peaKkTOphl HYJIEBOM MOIIHOCTH".

PeakTopHbIe KOpITyca BBICOKOTO JABJIEHHS

Mertammugaeckne Kopimyca B c60pe UM HMX OCHOBHBIC YaCTH 3aBOJICKOI'O H3TOTOBJICHHA,
KOTOPBIC CIICHHUAJIBHO IMPEAHASHAYCHBI WX IMOATOTOBJICHBI JId pasMCIICHUA B HUX aKTHUBHOM
30HbI AJCPHBIX PCAKTOPOB, KAaK OHH OIPCEACJICHbI B ITYHKTC 1.1. BBIIC, H CITIOCOOHBIE
BBIACPIKUBATDH pa6oqee HAAaBJICHUC TCINIOHOCUTCIIA IICPBOI'O KOHTYpA.

[NOACHUTEJIBHOE 3AMEYAHUE

Bepxusist mmmta Kopityca BBICOKOTO IaBJICHHSI PEaKTOpa OXBaTHIBACTCS MyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHHS], YaCTh KOPITyca BBICOKOTO JAaBJICHUSL.

BHyTpennue gacti peakropa (HampuMep, NOANCP’KUBAIOIIME KOJIOHHBI M IUIUTHI aKTUBHOM
30HBI M JIpyIHe BHYTPEHHHE YacTH KOPITyca, HAMpPaBISIOIIUE TPYOBI U PETYIUPYIOMINX
CTEPKHEH, TEIIOBbIe YKPAHbI, MEPETOPOIKH, TPyOHbIE PEIIETKH aKTHBHOW 30HBI, IIACTHHBI
mddy3opa U T.4.) OOBIYHO MOCTABIISIOTCS MOCTABILMKOM peakTopa. B HEKOTOPBIX cirydasx
OIIpEJENICHHBIE BHYTPEHHUE OIOPHBIE KOMIIOHEHTHI BKJIIOYAIOTCSl B M3TOTOBIECHUE KOpITyca
BBICOKOTO [JaBJIeHHS. OTH MPEIAMETHl SIBISIOTCA JOCTATOYHO BaKHBIMH C TOYKH 3pPEHHUS
0€30I1acHOCTH M HAJISKHOCTH 3KCIUIyaTallul PeakTopoB (M, CIEAOBATEIBHO, C TOUKU 3PEHHUS
TapaHTUIHBIX 0053aTEIbCTB M OTBETCTBEHHOCTU IIOCTABIIMKA PEAKTOPa), YTOOBI X IOCTaBKa
BHE PaMOK OCHOBHOI'O COTJIAIIEHHS O IIOCTaBKE CaMOT0 peakTopa He cTaja Obl OOBIYHON



1.3.

1.4.

1.5.

1.6.

1.7.

npaktukoi. [lo3TOMy, XOTS OTHEnbHas TIOCTaBKA OTUX YHHKAJIBHBIX, CIHCIUAIBLHO
NpeTHA3HAYCHHBIX M MOATOTOBICHHBIX, BYKHBIX, KPYIHBIX U JTOPOTOCTOSIIIUX MPEIMETOB HE
00s13aTeNIbHO OYIIeT pacCMaTpPUBAThCS KakK BBITAIAONMAs w3 chepbl HHTEPECOB, TAKOH CITOCO0
IMOCTaBKH CUHUTACTCA MAJIOBCPOSATHBIM.

MammuHbI 1151 3arpy3KH U BHITPY3KH PeaKTOPHOI0 TOILUIMBA

ManumysnsitopHoe 000pyIoBaHKE, CIIEHHaIbHO MPEAHA3HAYEHHOE WM MOATOTOBICHHOE IS
3arpy3Kdl WM W3BJICYEHHUS TOIUIMBA W3 SIEPHBIX PEaKTOPOB, KaK OHHU OIpeeNicHBl B
myHkTe 1.1. BBIIIE, KOTOpOE MOXKET WCIIONB30BAaThCA, KOTAAa PEaKTOp HaXOAWUTCS TIOJ
HArpy3KOi, Wik 001aaeT TEXHUUYECKIUMU BO3MOXKHOCTSMH ISl TOYHOTO TO3HITMOHHUPOBAHHUS
WA OPUEHTHPOBAHHMS, TTO3BOJSIOIIMMHE ITPOBOJWTH HA OCTAHOBIEHHOM PEAKTOPE CIIOXKHBIC
paboTel TO TIEeperpy3ke TOIUTHBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE
HaOI0ICHNE WIH TPSAMOI TOCTYH K TOIUIUBY.

PeakTopHbIe ynpasJisiionye cTepKHA

CTCp)KHI/I, CIICNUAJIBHO MPE€AHA3HAYCHHBIC WJIU MMOATOTOBJICHHBIC I YIIPABJICHUA CKOPOCTHIO
PCaKknuu B AACPHBIX PCAKTOPAX, KaK OHU OIPCACIICHBI B ITYHKTC 1.1. BBIIIIC.

[NOACHUTEJIBHOE 3AMEYAHUE

Croza e BKJIFOYAIOTCs, TIOMUMO YacTH, TIOTJIOMIAIOIICH HEHTPOHEI, €€ OIIOPHBIE M TIOJBECHEIC
KOHCTPYKIIMH, €CITH MTOCTaBKa TIPOU3BOUTCS PA3IEIBHO.

PeakTopHbie TPyOBI BBICOKOTO 1aBJIeHUS

TpyObl, KOTOpBIC CIEIUAIBLHO MPETHA3HAYCHBI MM TOATOTOBJICHBI JIIsl Pa3MEIICHHS B HUX
TOIUTMBHBIX JJIEMEHTOB W TEIUIOHOCHUTENSl TIEPBOTO KOHTypa B peakTopax, KaK OHH
ompeneneHsl B TyHKTe 1.1. BBImE, Tpm pabodeM maBiieHWH, mpeBbimaromem 5,1 Mlla
(740 dynT/KB. APOHM).

upxonueBbie TPyObI

TpyObl mnu cOOpkH TPyO0 M3 METALIMYECKOTO IMPKOHUSI WU €ro CIUIaBOB, 10 BECy
npeseimaronie S00 kr B TedeHne r0O0ro 12-MEecSYHOro TMeprofa, KOTOpBIE CIEIHATEHO
TIpeTHa3HAYEHBI WA TTOATOTOBJICHEI VISl MICTIOJIE30BaHSI B pEaKTOpax, Kak OHU ONPEICIICHEI B
nyHkTe 1.1. BBIIIE, ¥ B KOTOPBIX OTHOIIICHHUE IO BeCcy radHUs K MUPKOHUIO MeHbIIe yeM 1:500.

Hacocbl nepBoro KOHTypa TenioHOCHTeJIst

Hacocel, cnenumanbHO —IpeHa3HaueHHblE WM TOATOTOBIEHHBIE JUIA  TOAJEp)KaHUA
LUPKYJSALUN TEINIOHOCHUTETISI IEPBOTO KOHTYPA SIACPHBIX PEAKTOPOB, KAK OHU ONPEACTICHBI B
myHkTe 1.1. BbImIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CHeHI/IaJII)HO MMPCAHA3HAUYCHHBIC WM IMOATOTOBJICHHBIC HACOCHI MOIYT BKIIIOYAaTh CJIOXKHBIC,
YIUIOTHCHHBIC WM MHOTOKPATHO YIUIOTHCHHBIC CHCTEMbI JId IMPCAOTBPALICHUA YTCUKU
TCIUIOHOCUTEIIL TIEPBOIO0  KOHTYypa, TEPMETUYHBIE HACOCBI MW HACOCBI C CHUCTEMaMU



2.1.

2.2.

HHGpLIPIaJ'IBHOﬁ Macchel. JTO OIMpEACIICHUE KAaCaCTCA HACOCOB, aTTECTOBAHHLIX IO KJIACCY NC-1
WJIA 5KBUBAJICHTHBIM CTaHAAPTaM.

HesinepHbie MaTepuasbl 1151 PpEaKTOPOB
HeiiTepuii u Tsikes1as1 Boga

Hewitepuii, TspKenass Boga (OKMCh OeHTepusi) W J00oe Ipyroe COoeAWHEHHE NeHTepusi, B
KOTOPOM OTHOLICHHE ACUTEpUsl K aroMaM Bojopoja mpesbimaeT 1:5000, npeqHa3sHaueHHbBIE
JUI HCTIOJIb30BAaHUS B SIIEPHBIX PEAKTOpax, KaK OHU OIpeIeleHbl B IyHKTe 1.1. BBImNE, B
KonmmyecTBax, mpesbimarommx 200 K© aToMOB jeiiTepust ais JoOOW OXHOM CTpaHbI-
MOJTy4atesis B Te4eHue Jr00oro 12-MecsyHOro nepuosa.

SnepHo-uncTobiid rpagur

I'padur, mmerommii cremeHb YUCTOTHI BBIMIE S-MUJUTMOHHBIX OOpHOIO SKBHBAJICHTA, C
IUIOTHOCTBIO GonbuIe ueM 1,50 r/cM’, NpeiHA3HAYEHHBIH JUIA MCIIONB30BAHMS B SICPHBIX
peakTopax, Kak OHHM ONpeneseHbl B MyHKTe 1.1 Bhlllle, B KONMYECTBAX, MPEBBIMIAIOIINX
3x10" kr (30 MeTpHUYECKHX TOHH) JUIsl TFOOOH OHON CTPAHBI-MOTYYATENsS B TeUSHHE MOO0ro
12-mecsiuHOTO TIEpUOo/A.

[NPUMEYAHUE

Jns merneit SKCIIOPTHOTO KOHTPOJIS MPABUTENBCTBO OMNpenenseT, OyAyT JM 3KCIIOPTHBIE
MapTUH COOTBETCTBYIOILETO BHIIIEYyKa3aHHBIM XapaKTePUCTUKaM rpaduTa HUCIOIb30BaThCS B
SIICPHBIX PEAKTOpax.

YceraHoBKH 101 TepepaGoTKH 00Jy4YeHHBIX TOIUIMBHBIX JIEMEHTOB W 000pyl0BaHUe,
cHelHaIbHO NPeIHA3HAYEHHOe WU MOAr0TOBJIeHHOE JJIs 3TOr0

BBOJIHOE 3AMEYAHUE

[Ipu mepepaboTke OONYYEHHOTO SAEPHOTO TOIUIMBA IUTYTOHHH M ypaH OTIENSAIOTCA OT
BBICOKOAKTHBHBIX TPOIYKTOB JCJICHUS U APYIMX TPAHCYpaHOBBIX 3JeMeHTOB. s Takoro
pa3neneHusl MOTYT HCIONB30BaThCsSl Pa3iMyYHbIC TEXHOJOTHUECKUE Mpoliecchl. OMHAKO CO
BpemeneM mporiece "Ilypekc" cram Hamboiiee pacHpOCTPaHEHHBIM W TMPHEMIIEMBIM. ODTOT
mpoLecc BKIIOYACT PACTBOPEHHE OOMYYEHHOTO SIEPHOTO TOIUIMBA B a30THOM KHCIOTE C
MOCNEMYIONINM  BBIJICTICHHMEM ypaHa, TIUIyTOHHS W TMPOAYKTOB [ENCHUS JKCTPaKIUeH
PacCTBOPHTENIEM C ITIOMOIIBIO TPHOYTHII(OochaTa B OpraHNIeCKOM pa30oaBUTEIE.

TexHonormueckne TpoIecchl Ha pa3lUuHBIX YyCTaHOBKax Tuma "[lypekc" aHamorumyHel u
BKJIIOYAIOT:  M3MEJIbYCHHE OOMYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILIMBA,
9KCTPAKIMIO PACTBOPUTENEM U XpaHEHHE TEXHOJOTHUYECKOM MKHUIKOCTH. MOXKET HMEeThCA
Takke 00OpyZOBaHHE IJIsl TEIUIOBOM JACGHUTpAlMK HUTpaTa ypaHa, KOHBEPCHH HHUTpAaTa
IUTyTOHUS B OKHCh WJIM METalUl, a TakKe M1 0OpabOTKH >KHIKUX OTXOIOB, COAEPMKAIIMX
MPOIYKTHI JEJICHHs, JO MOIy4eHUs (HOPMbI, MPUTOTHON A NPOAODKUTENBHOTO XPAaHEHUS
Wi 3axopoHeHHs. OJHAKO KOHKPETHbIE THUNBI ¥ KOH(HTypamus 000pyIOBaHUS,
BBIMIOJTHSIOIIETO 3TH (QYHKIMM, MOTYT Pa3jIMuaThCs Ha PAa3IMYHbIX yCcTaHOBKax Tumna "[lypekc"
[I0 HECKOJIbKUM IPUYMHAM, BKJIFOUYasl TUIBI U KOJIMYECTBO OOIYyYEHHOTO SIECPHOIO TOILIMBA,
MoJyIeKariero nepepaboTke, M TPeNoiaraeMplil MpOLECC OCAXIEHHUS H3BIEKAEMBIX



3.1.

3.2.

MaTepuajoB, a TaKKe NPUHIOUIBI obecrieueHus O€30MacHOCTH W TEXHUYECKOTOo
00CITyKUBaHHS, IPUCYILIE KOHCTPYKLUH JAaHHON YCTAaHOBKU.

"YcTanoBKa a7 iepepaboTKu 0OIyUCHHBIX TOIUTMBHBIX 3JIEMEHTOB" BKIIFOUAET 000PYI0BaHIE
Y KOMITOHEHTHI, KOTOPBIE OOBIYHO HAXOJATCS B TPSMOM KOHTAKTE C OOJYYCHHBIM TOILTHBOM H
OCHOBHBIMH TEXHOJIOTHUYECKHMH TOTOKAaMH SIEPHOTO MaTepuajia M MPOAYKTOB AEIEHUS, U
HEMOCPEJICTBEHHO YIPABIISIFOT UMH.

DTH Tmporlecchl, BKIIOYAs MOJHBIE CHCTEMbI JUIi KOHBEPCHH IUTYTOHHSI M IIPOU3BOJCTBA
METAUTMYECKOTO TUTYTOHUSI, MOTYT OBITh HACHTH()UIUPOBAHBI IO MEpaM, MPUHUMAEMBIM UL
MPEIOTBPAILEHHUS OMACHOCTEH B CBA3U C KPUTUYHOCTBHIO (HAIpUMEp, MEpaMu, CBSI3aHHBIMU C
reoMeTpuei), oOlydyeHneM (HampuMep, MyTeM 3allUThl OT OOJyYeHHs) M TOKCHYHOCTHIO
(HampumMep, MepaMH 110 YACP KaHHIO).

[Ipeamets 000pymOBaHUS, HA KOTOPHIC, KaK CUUTACTCS, PACIPOCTPAHSACTCS 3HAUCHHE (hpa3bl
"u 00opyoBaHUe, CIICIHAIBHO MPEAHA3HAYCHHOE WITM MOATOTOBICHHOE" U TiepepaboTKu
00JTy4EHHBIX TOIUTUBHBIX JIEMEHTOB, BKITIOUAIOT:

Mammunsb! 15151 pyOKH 00,Iy4eHHbIX TOIIMBHBIX 3J1EMEHTOB
BBOJHOE 3AMEYAHUE

D10 000PYAOBaHHE HCITONB3YETCS U BCKPBITHS 000JIOUKH TOIDIMBA C TIENBIO TIOCIICAYIONIETO
pacTBOpeHusi OOIYYIEHHOTO SIEPHOTO Marepuaia. Kak mpaBuiio, UCTIONB3YIOTCS CIEIHMATBHO
MpeHa3HAYCHHBIC, CKOHCTPYHWPOBaHHBIC JUIA pPyOKHM MeTajla yCTPOWMCTBA, XOTS MOMKET
WCTIONTE30BATKCS U 00JIee COBEpIIEHHOE 000PYA0BaHUE, HAIPUMED JIa3ePHL.

JlMCTaHIIMOHHO ~ ympaBiisieMoe  O00OpYJOBaHHE, CIHCHUANBLHO  TPEIHA3HAYCHHOE WM
MOJITOTOBJICHHOE JIJIsI UCIIONIF30BAaHUsI HA YCTAHOBKE IO IepepadoTKe, KaKk OHa OIpe[elieHa
BBIIIE, ISl PE3KH, pyOKH FITH Hape3Ku COOPOK, ITyYKOB WM CTEP)KHEH 00IydeHHOTO SIEPHOTO
TOTLTHBA.

JucconbBepbl
BBOJIHOE 3AMEYAHUE

B mucconpBepsl OOBIYHO TOCTYHAeT WM3MEIBUCHHOE OTpadoOTaBlIee TOIUIMBO. B aTmx
0e30MacHBIX C TOYKW 3pEHHs KPUTHYHOCTH pe3epByapax OOJIydeHHBIH sAEepHBI MaTepual
pacTBopsieTCsl B a30THOM KHCJIOTE, W OCTaromuecs: oOpe3kd 000JOUeK BBIBOAATCA U3
TEXHOJIOT'HYECKOT0 TIOTOKA.

be3onacHble ¢ TOYKM 3peHUS KPUTHUYHOCTU pe3epByapbl (HampuUMep, Majoro IuaMmerpa,
KOJIBLIEBBIE WM TPSIMOYTOJNBHBIE PpE3epByapbl), CHECUUAIBHO MpeIHA3HAYCHHbIE MM
HOJATOTOBJICHHBIE JUIS UCIIOJb30BAaHUS HAa YCTAHOBKE IO IEpepabOTKe, KaK OHU OIPE/IENICHbI
BBIIIE, JUI paCTBOPEHUS OOTyUYEHHOTO SEpHOT0 TOIUTMBA, KOTOPhIE CIIOCOOHBI BBIIEP)KUBATh
ropsiuyt0, BBICOKOKOPPO3HOHHYIO JKHIKOCTb W MOTYT JAWUCTAHLMOHHO 3arpyaTbCsi H
TEeXHUYECKH 00CITy>KHBAThCSI.



3.3.

34.

IKCTPAKTOPLI M 000pyA0BaHME ISl IKCTPAKIMM PACTBOPUTEIeM
BBOJIHOE 3AMEYAHUE

B sKcTpakTOphl € pacTBOPHUTENEM IOCTYNMAeT Kak pPacTBOp OOJIyYEHHOTO TOIUTUBA U3
JICCONTBBEPOB, TaK M OPraHMYECKUI pPACTBOpP, C IOMOIIBI0 KOTOPOTO Pa3NelSIFOTCS ypaH,
IUTyTOHUN M TPOAYKTHI neneHus. OOOpyaoBaHUE Ui SKCTPAKIMH PACTBOPHUTEIIEM OOBIYHO
KOHCTPYHPYETCS TaKUM 00pa3oM, 4TOOBI OHO YIOBJIETBOPSUIO JKECTKUM JKCILTyaTallHOHHBIM
TpeOOBaHMAM, TAKHUM, KaK JUTUTEIBHBIA CPOK CITY>KObI 0€3 TEXHHYECKOTO O0CTYKUBAHHS HITH
JerKask 3aMEHSEMOCTh, MPOCTOTA B OKCIDTyaTalldM ¥ YIPABICHWUM, a TaKke TMOKOCTh B
OTHOIICHUH U3MECHEHHS TTapaMeTPOB Tpoliecca.

CrienanbHO TIpeAHa3HAYSHHBIEC WIN TIOATOTOBJICHHBIE 3KCTPAKTOPHI C PACTBOPHUTENEM, TaKHUe,
KaK HACalOYHBIC WIN ITyJbCAIMOHHBIC KOJOHHBI, CMECHUTEILHO-OTCTOMHBIC amiaparhl WM
LICHTPOOGKHBIC KOHTAKTHBIC amaparbl i MCIOJb30BaHHMS HA YCTaHOBKE MO 00paboTKe
OOJIy4eHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTENIEM JIOJDKHBI OBITh YCTOWYHMBBI K
KOPPO3MOHHOMY BO3JICHCTBUIO a30THOM KHUCIOTHI. DKCTPAKTOPHI C PACTBOPHUTENIEM OOBLIYHO
W3TOTABIMBAIOTCS C  COOJNIOJICHMEM YPE3BBIUAHO BBICOKMX TpeOOBaHM  (BKIIIOYAS
MIPUMEHEHHE CIeIUATbHBIX METOJIOB CBAPKH, MHCIIEKIHIA, 00eCTieYeHre U KOHTPOIh KauecTBa)
W3 MaJIOyTJIEPOMUCTHIX  HEPXKABEIOMIMX CTajield, TWTaHa, IWMPKOHUS WA JPYTUX
BBICOKOKAUYECTBEHHBIX MaTePHUAJIOB.

XuMHYecKkHe pe3epByaphl /151 BbIIEPKMBAHMS UJIH XPAHEHHSI
BBOJHOE 3AMEYAHUE

Ha sTamne skcTpakimy pacTBOpHTETIEM 00pa3yloTCs TPU OCHOBHBIX TEXHOJOTHYECKHX ITOTOKA
XKHUAKOCTH. PesepByaphl IJisl BBLICPKUBAHUS WM XPAaHEHUsI MCIONB3YIOTCA B AalbHEHIIEH
00paboTKe BCEX TPeX MOTOKOB CIEAYIOMNM 00pa3oMm:

a)  pacTBOp UHCTOTO Aa30THOKHCJIOTO YypaHa KOHIIGHTPUPYETCS BBIIApUBAaHUEM U
MPOMCXOAUT IPOLIECC JEHUTPALMH, TJIe OH MpeBpaIlaeTcs B OKCUJ ypaHa. DTOT OKCHJ
MOBTOPHO HCIIOJIb3YETCs B SIIEPHOM TOIUIMBHOM IUKJIC;

b)  pacTBOp  BBICOKOAKTHBHBIX  MPOMYKTOB JICICHHS  OOBIYHO  KOHIICHTPHPYETCS
BBIMIAPUBAHUEM M XPAHWUTCS B BUJIE KOHIICHTPUPOBAHHOM KUAKOCTH. DTOT KOHIICHTPAT
MOJKET BITOCTICIICTBHHM TIPOMTH BBINIApUBaHUEC WM OBITH IpeoOpa3oBaH B (opMmy,
MIPUTOIHYO JIISl XPAaHESHUsI WK 3aXOPOHCHUS,

C)  pacTBOp YMCTOTO HUTpATa IUTyTOHUS KOHIIEHTPUPYETCS U XPAHUTCS A0 TTOCTYIIICHUS Ha
JaTbHENIINe 3Tambl TEeXHOJOIMYEeCKOro mpoliecca. B dyacTHOCTH, pe3epByaphl I
BBIJICP)KUBAHUS WM XPAaHCHUS! PACTBOPOB IUIYTOHUSI KOHCTPYUPYIOTCS TaKUM 00pa3oM,
9TOOBI M30€KaTh CBA3aHHBIX C KPUTUYHOCTHIO MPOOJIEM, BO3HHUKAIOIINX B PE3yJIbTaTe
M3MEHEHHUH B KOHIIGHTPAIMK WK (hopMe JaHHOTO MOTOKA.

CrenpanpHO MpeAHa3HauYeHHbIE WK MOATOTOBIEHHBIE PE3E€pBYaphl I BBIICP)KUBAHUS WIN
XpaHEHUS ISl HUCIIOJIb30BAaHMS Ha YCTAaHOBKE IO IepepaboTKe OOIyYeHHOTO TOILIMBA.
PezepByaps! 17151 BBIIEP)KUBAHUS WM XPAHEHUS! TOJHKHBI OBITh YCTONUYMBEI K KOPPOSHOHHOMY
BO3JICHCTBUIO A30THOW KHCIIOTHI. Pe3epByaphl Ui BBIACPKHMBAHUS WM XpaHEHHS OOBIYHO
M3TOTABIMBAIOTCS M3 TAaKHX MAaTEepHalIOB, KaK MalOYIIIEPOJVCTBIE HEPIXKABEIOIIME CTally,
TUTaH WINM IMPKOHUH WM JpPYyrHe BBICOKOKAYEeCTBEHHBIE Marepuaiibl. PesepByapbl Ui
BBIJICP)KMBaHHSL WM XPAaHEHHS MOTYT OBITh CKOHCTPYHMPOBAHBI TaKMM 00pa3oM, 4TOOBI HX



3.5.

3.6.

OKCIUTyaTalud U TEXHUYICCKOEC 06CJ'Iy>KI/IBaHI/IG MMpOn3BOANUIIUCH JUCTAHIITMOHHO, U MOTYT UMCThH
CJIeaAyromue 0COOCHHOCTH C TOYKHU 3PCHUS KOHTPOJIA 3a ﬁﬂepHOﬁ KPUTHIHOCTBIO:

(1) OOpHBI SKBHBAIEHT CTEHOK WM BHYTPEHHHX KOHCTPYKIMH pPaBeH MO MEHbIIeH
Mmepe 2%, 1mbo

(2) mIMHApPHYECKHE pe3epByapbl MMEIOT MaKCHMalbHBIN auamerp 175 mm (7 mroitmoB),
6o

(3) TpAMOYTONBHBIA WM KOJBIIEBOW pE3epByap MMEET MAKCHUMAIBHYIO IHPHHY 75 MM
(3 motima).

CucreMa KOHBEPCHM HUTPATA IVIYTOHUS B OKCHL
BBOJHOE 3AMEYAHUE

Ha GonpimmHCTBE YCTaHOBOK MO MepepaboTKe ITOT KOHEUHBIH MPOoLecC BKIFOYAET KOHBEPCHIO
pacTBOpa HUTpaTa IUTYyTOHUS B JIBYOKUCH ILUTyTOHHS. B 4HMCIO OCHOBHBIX OIEpaluil 3TOro
Iporiecca BXOAAT: XpaHEHHWE W KOPPEKTHPOBKA MCXOJHOTO TEXHOJIOTHYECKOTO Marepuaa,
OCaKJIEHNE U pa3ZieJIeHNe TBEPAOH 1 KUAKOH (ha3bl, MPOKAIMBaHKE, OOpaIeHle C MPOIYKTOM,
BEHTHJISILIUSL, OOpalieHHne ¢ OTXOIaMH B YIPaBJICHUE TIPOIIECCOM.

3aMKHYTbIE CHCTEMBI, CHELUATIbHO MPEIHA3HAUCHHbIE WM IOATOTOBJICHHBIEC JUISI KOHBEPCUH
HUTpaTa IUTyTOHHUS B OKCHJI TUTyTOHHS, B YACTHOCTH, 000PY/IOBaHHBIC TAKUM OOPa3oM, YTOOBI
n30eXaTh JOCTIKEHHS KPUTHYHOCTH M DPAJUalUOHHBIX 3((EKTOB, a TaKKe CBECTH K
MUHUMYMY OIIACHOCTH, CBA3aHHBIE C TOKCUYHOCTBIO.

CucremMa KOHBEPCHH OKCH/AA MTYTOHUS B METaII
BBOJHOE 3AMEYAHUE

DTOT mporecc, KOTOPhIi MOXET OBbITh CBS3aH C YCTAHOBKOW IO MepepadOTKe, BKIHOYACT
(TOpUpOBaHUE JIBYOKUCH TLTyTOHHSI, OOBIYHO C IPUMEHEHUEM BBICOKOAKTHBHOTO ()TOPHCTOTO
BOJIOPOAA, C IICJbKO  MOJdydeHus (Qropuaa IUTYyTOHMS, KOTOPBIH  BIOCIICACTBHU
BOCCTAHABJIMBACTCS C TIOMOIIIBIO METALTMYECKOTO KABIHS BHICOKON YMCTOTHI JI0 TOTY4CHUS
METAIUTMYECKOTO TUTYTOHHS U (PTOPHIA KATBIMS B BUJC IIUIaKa. B 4iCIo OCHOBHBIX Olepanuii
JMAHHOTO TIporiecca BXOAAT: (ropupoBaHue (HampuMmep, C TPUMEHEHHEM OOOpYIOBaHUS,
COJZICpIKAIllero  ONaropojHbIE METAUIBl WM  3alMIICHHOTO TMOKPBHITHEM W3  HUX),
BOCCTAHOBIICHHE MeTaula  (Hampumep, ¢ MPUMECHCHHEM  KEepPaMHYECKUX  THIJIEeH),
BOCCTaHOBIICHHE IIUIAKa, OOpaIlleHue ¢ MPOIYKTOM, BEHTWIIAIHS, OOpAaIleHHE C OTXOJaMH U
yTIpaBJICHHUE MTPOLIECCOM.

38,MKHYTLIG CHUCTCMBbI, CIICHUAJIBHO  IPCAHA3HAUCHHBIC WM  HNOATOTOBJICHHBIC — IJIA
MMPOU3BOACTBA MCTAJUIMYCCKOIO ILIYTOHHA, B YaCTHOCTH, O60pyaOBaHHLIe TaKNM 06p330M,
4TOOBI U30EKATh AOCTHKCHUA KPUTUYHOCTU U paarualluOHHBIX B(I)q)CKTOB, a TaKK€ CBCCTH K
MUHUMYMY OIIACHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.



5.1.

5.1.1.

YcTaHOBKH JIsl H3r0TOBJIEHUS TOIJIUBHBIX 3JIEMEHTOB
"V cTaHOBKA JJIs1 I3TOTOBJICHUS TOTLTUBHBIX JJIEMEHTOB'" BKITFOYAEeT 000PYIOBaHHE:

a) KOTOpO€ OOBIYHO HAXOIUTCA B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJOTMYECKUM
MOTOKOM SIIEPHOTO MaTepraia WM HEMOCPEACTBEHHO 00palaThIBaeT ero, Wid >Ke
yIpaBiseT UM, Ui,

b)  KoTOpoe repMeTH3UpYET AACPHBII MaTepran BHYTPH O00IOUKH.

YcraHoBkM s pa3aejJeHuss U30TONoOB ypaHa u oﬁopy)IOBaHne, KpPpoOME€ aHAIUTHYICCKUX
l'[pPIﬁOpOB, ClIeUAJIBHO MPETHASHAYCHHOC WX MOAT0OTOBJICHHOEC /1J151 3TOI'0

[IpeameTsl 000pyIOBaHUS, HA KOTOPBIC, KaK CUUTACTCS, PACIPOCTPAHACTCS 3HAUCHHE (hpa3bl
"00OpyZOBaHUE, KPOME AQHAIUTHYCCKUX TPHOOPOB, CICIUAIGHO MPEAHA3HAUYCHHOS WU
MIOJITOTOBIICHHOE" TS pa3/IeieHNsI N30TOIIOB ypaHa, BKITFOYAIOT B CeOsl:

T'a3oBbIe ueHTpn(l)yrn H y3/Ibl I KOMIIOHCHTDLI, CIICHUAJIBHO INPEIHA3HAYCHHLIEC WJIA
MOAroTOBJICHHBIC 1JIS1 UCITOJIB30BAHUA B ra3oOBbIX ueHTpmpyrax

BBO/JIHOE 3AMEYAHUE

l"azoBas neHTpHdyra OOBIYHO COCTOMUT M3 TOHKOCTEHHOTO(BIX) MMIHHAPA(OB) TUAMETPOM OT
75 MM (3 mroiima) 1o 400 MM (16 ar0iiMOB) € BEpTUKAIBHON IEHTPAIBHOI OCHIO, KOTOPHIH(E)
nomenieH(bl) B BaKyyM M BpamIaeTcs(I0Tcs) C BBICOKOH OKPY)KHOM CKOPOCTBIO MOpPSIKa
300 m/c wmm Gosee. Jlst MOCTMOKEHHST OOJBIION CKOPOCTH KOHCTPYKIIMIOHHBIE MaTepHallbl
BPAIIAfOIINXCs] KOMIIOHEHTOB JOJDKHBI UMETHh BBICOKOE 3HAUSHHWE OTHOIICHWS MPOYHOCTH K
IUTOTHOCTH, a POTOpHasi cOOpKa M, CIIEAOBATEIbHO, OTHACIBbHBIE €€ KOMIIOHEHTHI JIOJKHBI
M3TOTOBJIATBCS C BBICOKOW CTEMEHBIO TOYHOCTH, YTOOBI pa3daiaHc ObLT MHHUMAalIbHBIM. B
OTIIMYHE OT IPYTUX HEeHTpUu(yT ra3oBas HMeHTpUQyTa s oborameHns ypaHa IMeeT BHYTpU
POTOpHOM KaMephbl Bparmaroniyocs(uecs) meperopoaxy(u) B ¢gopme AUCKa M HEMOIBIKHYIO
cucteMy nogadu M oTBoAa rasa UFs, cocTosiryto 1Mo MeHbIIeH Mepe U3 TpeX OTIAENbHBIX
KaHaJlOB, J1Ba M3 KOTOPBIX COENMHEHBI C JIOMATKAMH, OTXOISIIIMMH OT OCH pPOTOpa K
nepuepUtHON YacTH POTOPHOW Kamepbl. B BakyymMe HaXOmWUTCS TakkKe PAJ BaKHBIX
HEBPALIAIOMINXCS JIEMEHTOB, KOTOPBIE, XOTS M UMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CJIOKHBI B
M3TOTOBJICHUH W HE M3TOTOBJISIOTCS M3 YHHKAJIBHBIX MarepuaioB. LleHTpudyxHas ycTaHOBKa,
OITHaKo, TpeOyeT OOJNBIIOr0 YHCiia 3TUX KOMIOHEHTOB, TaK YTO HMX KOJIHUYECTBO MOXKET
CITy’KUTb BaKHBIM HHANKATOPOM KOHEYHOTO MCIIOJIb30BaHMS.

Bpamarwmuecsi KOMIOHEHTbI
a)  IlonHble poTopHbIE COOPKU:

ToHKOCTEHHBIE MIHHAPEI WK PSZ COSTUHEHHBIX MEXIy cOOON TOHKOCTEHHBIX IWJIHHIPOB,
W3rOTOBJIEHHBIX W3 OJHOTO WM OOJiee MAaTepHaloB C BBICOKMM 3HAUYEHHEM OTHOLICHUS
MPOYHOCTH K INOTHOCTH, yKazaHHbIX B [IOSCHUTEJIIBHOM 3AMEUYAHUNMU k HacTosieMy
pasneny. CoeWHEHWE IWIMHAPOB MEXKITY COOOH OCYIECTBISICTCS TMPH TOMOIIMNA THOKHX
CHIB(OHOB WM Kojiel, omucaHHbIX B wacTw 5.1.1.c¢) Hmxe. CoOpaHHBIH pOTOp HMeEeT
BHYTPEHHIOIO(Me) TIeperopoAKy (1) U KOHIIEBBIE Y3IIbl, OMMCcaHHbIe B YacTax 5.1.1.d) u e) Hinke.
Onnako noHas cOopka MOXKET OBITh IIOCTABJICHA 3aKa3UMKy B YaCTHYHO COOPAHHOM BHUJIC.



b)  Portopusie TpyOBI:

CrienpanpHO TipeIHa3HaYeHHBIE WV TTOrOTOBJICHHBIE TOHKOCTEHHBIE IIMITMH/IPHI C TOJIIMHON
crenku 12 mm (0,5 mroiiMa) winu MeHee, nuameTpoM OT 75 MM (3 mroiima) nmo 400 Mm
(16 mroiiMOB), H3rOTOBJICHHBIE W3 OJHOTO WM OoJieeé MaTepHaloB, MMEIOIIMX BBICOKOE
3HAYCHWE OTHOIIECHWSI TIPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOSACHUTEJIBHOM
3AMEYAHMUU x HacToAIEeMy pa3ery.

C) Kombna mimm cunbhoHsI:

KoMmoHeHTsl, crienuaisHO MpeAHa3HaueHHbIE MM MOATOTOBJICHHBIE ISl CO3JAHUsI MECTHOM
OIOpbl I POTOPHOM TPyOBl MM COENMHEHMS psga pOTOpHBIX TpyO. CuibhoHbl
MIPEICTABIIIOT COO0M KOPOTKME MWIMHAPHI ¢ TommuHOH creHkd 3 MM (0,12 mroiiMa) wmm
MeHee, auameTpoM oT 75 MM (3 mroiima) o 400 mm (16 Or0iiMOB), UMEIOIIMX OIUH TOQp U
W3TOTOBJICHHBIE W3 OIHOTO W3 MAaTepHanoB, MMEIOMIMX BBICOKOEC 3HAYCHHUE OTHOIICHHS
MPOYHOCTHU K IUNIOTHOCTH, YKa3aHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUNU k Hactosmemy
pasneny.

d)  Ileperopoxku:

Kommonentsl B (opme mucka auamerpoM oT 75 mm g0 400 MM (ot 3 mo 16 mroiimMoB),
CMCIMALHO TPETHA3HAYCHHBIC MM TOArOTOBJICHHBIC Ui YCTAHOBKA BHYTPH POTOPHOU
TpyOBbI NEHTPU(YTH C NETBbI0 H30JUPOBATh BHITYCKHYIO KaMEpy OT INIABHOW pa3JieNUTebHON
KaMepbl XU B HEKOTOPBIX CIIydasx IS YiydlleHus nupkyssiuu ra3a UFg BHYTpU TiaBHOM
pa3eNUTEeNbHON KaMepbl POTOPHOW TPYOBl M HM3TOTOBJICHHBIC W3 OJHOTO W3 MaTCpPHANIOB,
HMEIOIINX BBICOKOC 3HAYCHHE OTHOIICHHS TMPOYHOCTH K IUIOTHOCTH, YKAa3aHHBIX B
[MOACHUTEJIBHOM 3AMEYAHUNU x HacTosIIIEMyY pasely.

e)  BepxHue/HMWKHUE KPBIIIKH:

KommonenTsl B ¢opme aucka muamerpom ot 75 mMm (3 mroiima) no 400 mm (16 mroiiMoB),
CIICLMAIBHO TPeJHAa3HAUCHHBIE WIIM IOATOTOBJICHHBIE TaKUM o0Opa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JUAaMETPy KOHLIOB POTOPHOI TpyOwl M Onmaromaps 3ToMy yaepxuBarbe UF,
BHYTpHU €€. DTH KOMIIOHEHTHI HCIIOJIB3YIOTCS Ul TOTO, YTOOBI MOJIEPKHUBATh, YAECPKUBATh
WM cofepkaTth B ceOe KaK COCTAaBHYIO YacTb DJEMEHTHl BEPXHETrO MOALIMITHHUKA (BEPXHSIS
KpbIIKA) WJIM CIOY)XUTb B KayecTBE Hecylled 4YacTH BpAILAIOLIMXCS DJIEMEHTOB
JNIEKTPOJBUraTElIs ¥ JIEMEHTOB HIDKHETO IOIIUITHUKA (HIDKHSIS KPBIIIKA), ¥ U3TOTOBILIIOTCS
U3 OJHOTO W3 MAaTepHaIOB, HMMEIOIMX BBICOKOE 3HAUEHHE OTHOUIEHUS IPOYHOCTH K
mwioTHocTH, YKka3aHHbIX B [IOAACHUTEJIBHOM 3AMEYAHWMU k HacTosiiieMy pa3zaemy.

[NOACHUTEJIBHOE 3AMEYAHUE
J71st Bpalnaronmxcst KOMIIOHEHTOB LEHTPU(YT UCHIONB3YIOTCS CICAYIOINE MaTePHAIIBL:

a)  MapTEHCUTHOCTAPEIOIIME CTAIM, MMEIOIINEe MaKCHMAIBHBIA Npeled NpOYHOCTH Ha
pactsmxenne 2,05 x 10° H/m? (300 000 dyHT/KB. aroiiM) miu Goree;

b)  anrOMUHHEBBIC CIUIaBBI, HMEIOIINE MAaKCUMAIBHBIA TIpeliel MPOYHOCTH Ha PaCTSHKEHUE
0,46 x 10° H/™? (67 000 dyHT/KB. mH0iiM) 1 Gortee;

c) BOJIOKHUCTBIE (HUTENOJOOHBIE) MaTepHaibl, NPUTOAHBIE I MHCIONb30BaHUS B
KOMITO3UTHBIX CTPYKTypax M HMEIOIIME 3HAYEHUS YJEIBbHOTO MOAYJSA YIPYTroCTH



5.1.2.

123x 10° wmm Gomee M MAaKCHMATBHOrO YACTHHOrO Mpeiela MPOYHOCTH Ha
pactsxenre 0,3 x 10°M nmn Gomee ("ymenbHBIH MOZY/Th YHPYrocTd" - 3TO MOJIYIb
IOunra B H/MZ, JICIICHHBIN Ha YACTHHBIN BeC B H/M3; ""MaKCUMaJTbHBIA YACTHHBIN peIes
MIPOYHOCTH Ha pacTsHKeHUe" - 3TO MaKCUMAJIbHBIHN Tpe/ieNT MPOYHOCTH Ha PaCTSKEHUE B
H/Mz, JICIICHHBIN Ha YJICIBHBINA BEC B H/M3).

CraTn4yecKkye KOMIIOHEHTDI
a) TToamumnHUKN ¢ MAarHUTHOM MOABECKOM:

CrenuansHO MpeHa3HAYeHHbIC W MOATOTOBICHHBIC TOIIIUITHUKOBBIC Y3IIbI, COCTOSIINE U3
KOJIBIIEBOTO MarHuTa, TOABEIIEHHOro B 000iiMe, cojaepKaiieid IeMIipUpYIylo Ccpedy.
OoGotima m3roroBmsiercst w3 croiikoro k UFs wmarepmana  (cm. [IOSICHUTEJIbBHOE
3AMEYAHUE k pazgeny 5.2.). MaraHuT coeauHseTca C IOJIOCHBIM HAaKOHEYHUKOM WIIH
BTOPHIM MAarHUTOM, YCTAaHOBJIICHHBIM Ha BEpXHEH KpbIIIKe, omucaHHOW B pasnene 5.1.1.e).
Maruutr Moxetr uMeTb (JOpMy KOIbIla C COOTHOIICHHEM MEXKIy BHEIIHUM H BHYTPEHHHM
JiaMeTpaMy, MEHBIIMM WK paBHbIM 1,6:1. MarHut MO>xeT UMeTh (opMy, 00ECIICUHBAIOIITYIO
HadabHyto nponunaemocts 0,15 T'a/m (120 000 equaunr CI'C) wnu Oosniee, WM OCTATOYHYIO
HaMarHWYeHHOCTh 98,5% wunm Oonee, WM NPOW3BEACHHE WHIYKIUH HAa MaKCHMAIBHYIO
HanpsokeHHOCTh momst 6onee 80 kIk/M (107 'c.D). Kpome OOBIMHBIX CBOMCTB MaTepHala,
HCOOXOUMBIM TPEABAPUTEIILHBIM ~ YCJIOBUEM  SIBJSICTCSl  OTPAaHHUYCHHE OYEHb MaJIbIMH
nonyckamu (meHee 0,1 mm  wmm 0,004 mrolimMa), OTKIIOHEHHS MArHUTHBIX OCeld OT
TeOMETPUIECKHX OCel MITH obecriedeHre 0co00i TOMOTEHHOCTH MaTepralia MarHUTa.

b)  IommmnHukw/aemmdeps:

CrienpanbHO TIpefHAa3HAUYEHHbIE WM ITOJITOTOBJICHHBIC MOMIINITHAKN, COJAEPIKAIe Y3ell
OCB/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBAHHKIA Ha Jemriepe. OCh OOBIYHO TPEACTABISICT
co0o0¥1 Basl W3 3aKaJEHHOW CTajH C OAHWUM KOHIIOM B (pOopMe TOIyC(epsl, U CO CpeACTBAMU
TTOJICOCTUHEHNS K HIDKHEH KpBIIIKe, OMcaHHoi B paszaene 5.1.1. e), Ha nqpyrom. Bai, ogmako,
MOXeET OBITh COEIWHEH C THUAPOJVMHAMHYECKMM MoAmUNHUKOM. Kombeio umeer dopmy
TaOJNeTKH ¢ MOoTyc(hepuIecKuM yriryOIeHueM Ha OJTHOM MOBEPXHOCTH. DTH KOMIIOHEHTHI YacTo
MTOCTABJISIOTCS OTAENBHO OT AemMItepa.

C) MOJ'IGKyJI}lpHBIC HaCOChI:

CroenyanpbHO NpeqHa3Ha4YCHHbIE WM IIOATOTOBJICHHBIC LWIMHAPHL C BBITOYEHHBIMH WIN
BBIIABIICHHBIMA BHYTPH CIHUPAJIbHBIMH KaHaBKaMM U C  BBICBEPJICHHBIMH BHYTPH
OTBEPCTHAMU. THUIIOBBIMU pa3MepaMH SABJIAIOTCS CIEAYIOIINE: BHYTPEHHUHN JUaMeTp OT 75 MM
(3 mroiima) mo 400 mm (16 mrotimMoB), TommmHa creHku 10 mm (0,4 mroitma) wim Gonee,
JUTMHOW, paBHOM 1uameTpy wim Oonbmie. KaHaBku OOBIYHO HMEIOT MPSIMOYTOJIBHOE
nonepevynoe ceueHre u rayouny 2 mm (0,08 mroiima) uim Gosee.

d)  Craropsl gABUTaTENCH:

CrienyanbHO TpeIHA3HAYCHHBIE WM TIOATOTOBJICHHBIE CTaTOPBI KOJIBIIEBOM (OPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(A3HBIX THCTEPE3UCHBIX (MM PEAKTUBHBIX) AJICKTPOIBHTATEIICH
MIEPEeMEHHOT0 TOKa JJISi CHHXPOHHON pPabOThI B YCJIOBUSAX BaKyyMa B JHAra3oHE YacTOT
600-2000 I'm 1 B muamazone momHOcTeil 50-1000 BA. Craropsl cocTosT u3 MHOTO(a3HBIX
00MOTOK Ha MHOTOCJIOHHOM KEJIC3HOM CEpACYHHUKE ¢ HU3KUMH TIOTEPSMH, COCTABJICHHOM U3
TOHKHUX TUIACTUH, 00b14HO ToNmHou 2,0 MM (0,08 mrotima) uim MeHee.
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e)  Kopmyca/mpuemuuku nentpudyru

KoMnoHeHTsI, criequanbHO NpeAHa3HauYeHHbIE WM NOATOTOBJICHHBIE AJI pa3MEIICHUS B HUX
cOOpKH pOTOpHOI TpyOBI ra3oBoii HeHTpudyru. Kopiyc cocTouT M3 KECTKOro LUIHHAPA C
tonmuHoi creHku a0 30 mm (1,2 mroiima) ¢ NpENM3MOHHO OOPaOOTAHHBIMU KOHLIAMH JUIS
YCTQaHOBKM TIONIIAITHAKOB WM C ONHUM WM HECKOJbKMMH (pIIaHIAMH Ui MOHTaXKa.
OO0OpaboTaHHbIC KOHIIBI TApPAJUICIBHBI APYT APYry W TEPICHAUKYJSPHBI MPOJIOIBHOW OCH
mwmHapa B npenenax 0,05 rpamyca wimu meHee. Kopimyc MoKeT Takke MpeNCTaBiIsaTh OO0
KOHCTPYKIIHIO STYEUCTOTO THIIA JJIs pa3MEIIeHUs B HEM HECKOJIBKHX POTOPHEIX TpyO. Kopmyca
M3rOTaBJIMBAIOTCS U3 MaTepUalioB, kopposuecToiikux K UFs, nim 3aimuimaroTcss TOKPHITHEM U3
TaKUX MaTepUAJIOB.

f) JloBymkm:

CrneuuanbHO TpeaHa3HaYeHHbIE WM HNOATOTOBJICHHBIE TPYOKH BHYTPEHHHUM JHAMETPOM IO
12 mm (0,5 mroiima) st u3Bieuenus raza UFg n3 poropHoii TpyOsl mo merony TpyOku [Tuto
(T.e. c oTBepCTHEM, HATIPABIICHHBIM Ha KPYyroBOW IOTOK T'a3a B POTOPHOH TpyOe, K mpumepy,
MOCPECTBOM HM3rH0a KOHLA PaAWualibHO PACHONOKEHHOH TpYOKH), KOTOpBIE MOXKHO
NPUKPENHTH K IIEHTPAIbHOM CHCTeMe M3BJIeueHus ra3a. TpyOKH U3rOTOBJIECHBI N3 MAaTEpHAIIOB,
kopposuectorikux Kk UFg, WK 3aluIaroTcsl MOKPHITUEM U3 TAKUX MATEPHAJIOB.

CrnenuajbHO NpeAHa3HAYEHHbIe WM TOATOTOBJIEHHBIC BCIIOMOTraTeJIbHbIe CHCTEMBI,
0o0opy0oBaHNe U KOMIIOHEHTBI JJIsl MCIOJIb30BAHUS HA ra30LeHTPU(]YKHOI yCTaHOBKe
110 000r AIIEHHIO

BBOJIHOE 3AMEYAHUE

BcnomorarensHble ciucTeMbl, 000pYAOBaHHE U KOMIIOHEHTHI T'a30LEHTPU(YKHON YCTaHOBKH
1o 00OTAIIEHUIO TIPE/ICTABIISIOT COOOH CHCTEMBI YCTaHOBKH, HeoOXxomumble utst iofgaun UFg B
HEeHTpUGYTH, I CBS3M OTHCIBHBIX IEHTPUGYT MEXITy CcOo00M C TeNbl0 00pa3oBaHU
KacKkamoB (WIM CTyIEHEH), YTOOBI TOCTHYH OOJie€ BBICOKOTO OOOTAIEHUS ¥ W3BIICYD
"mpoaykt" u "xBocthl" UFs u3 meHtpudyr, a Takxke oOopymoBaHHE, HEOOXOAUMOE LIS
MIPUBEICHUS B IeHiCTBUE IEHTPU(YT WK TS YIIPABJICHHUS yCTAHOBKOH.

O6prano UF¢ ucmapsiercss W3 TBEpAbIX BEIIECTB, MOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
ABTOKJIABOB, W TMOJAaeTCs B Tra3o00pa3Hoi QopMe K MEHTpUdyraM uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBomoB kackama. "llpomykt" m "xBocThl" UF4, moctymaromme w3
LEHTPUPYT B BUIE ra3000pa3HBIX MOTOKOB, TAKKE MPOXOJST Yepe3 CUCTEMY KOJJIEKTOPHBIX
TpyOOMPOBOJIOB Kackaaa K XOJOTHBIM JIOBYIIKaM (pabOTAIOIIUM TMPU TEMIEPAType OKOJIO
203K (-70°C)), rme OHM KOHAEHCHPYIOTCS M 3aTeM IIOMEMIAIOTCS B COOTBETCTBYIOLIHME
KOHTEWHEPHI ISl TPAHCIIOPTUPOBKHM HJIM XpaHEHHs. Tak KakK yCTaHOBKA MO OOOTaIlICHHIO
COCTOUT M3 MHOTHX ThICSY LEHTpU(yYr, CcoOpaHHBIX B  KacKaabl, CO3JAIOTCA
MHOTOKUJIOMETPOBBIE KOJJICKTOPHBIE TPYOONPOBOBI KACKAIOB C THICSYAMH CBAPHBIX IIBOB,
MpUYEM CXeMa OCHOBHOM YacTH MX COCAWHEHHMH MHOTOKpAaTHO mosropsercs. ObopynoBaHue,
KOMIIOHEHTBI M CHCTEMBI TpPyOONPOBOJOB H3TOTOBISIIOTCS C COOJIIOJGHHEM BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH U YHCTOTE 0OPa0OTKH.
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5.2.1.

5.2.2.

5.2.3.

5.24.

Cuctembl nogaun/cucTeMsl 0TBoAA '"'mpoaykTa’ u "'XxBoCcTOB"

CHCI_II/Ia.J'IBHO MNPpEIHASHAYCHHBIE WM  MOATOTOBJICHHBIEC  TEXHOJOIMYECKHUE  CHCTEMBI,
BKJIIOYArOIIHE:

NHTAIOIINE ABTOKJIABBI (WJIM CTaHIWM), Wcronb3dyeMsle il noxaun UFs B Kackausl
uenTpudyr npu nasiennn a0 100 xI1a (15 GyHT/KB. AFOHM) U TIpU cKOpocTH 1 Kr/4 mwin
Ooutee;

JecyOnmuMaTopsl (WM XOJOJHBIC JIOBYILIKH), McHosb3yemble st BeiBenenus UFg n3
kackagoB npu nasiaenun a0 3 klla (0,5 ¢pyHT/KB. qroiim). [lecyOmumMaTopsl crioCOOHBI
oxnakaarkest 10 203 K (-70°C) u Harpeatbest j10 343 K (70°C);

crannuy "mpoaykta' W "XBOcTOB", wucmombdyemble i nepememieHuss UFg B
KOHTEHHEPBL.

JTa ycTaHOBKa, 000pYAOBaHKE U TPYOOIIPOBOIBI TIOJHOCTHIO M3TOTABIMBAIOTCS U3 CTOUKHX K
UFs MatepuanoB wim 3amuiiaiorces nokpeitieM u3 Hux (cm. [TOSACHUTEJIBHOE
3AMEYAHUE «k panmHOMYy pa3zzmeny) ¢ COONIOJEHWEM BBICOKMX TpeOOBaHUHA K
BaKyyM-IUIOTHOCTH ¥ YUCTOTE 0OPaOOTKH.

ManuHHBIe CHCTEMbI KOJITIEKTOPHBIX TPYOOIIPOBO/IOB

CrenpanbHO TpeJHA3HAuY€HHbIE WM TOATOTOBJIEHHBIE CHCTEMBI TPYyOONpPOBOJIOB U
KoJuleKTopoB s yaepkanust UFg BHyTpu UeHTpH(YKHBIX KackaioB. OTa CETbh
TpyOOIPOBOJIOB OOBIYHO MPECTABISIET COOOW CHCTEMY C "TPOHHBIM" KOJUIEKTOPOM, U KaXKaast
LEHTpU]yra COeqUHEHA ¢ KKABIM U3 KOJUIEKTOpoB. ClIenoBaTeIbHO, CXeMa OCHOBHOM 4acTH
MX COEIMHEHUs] MHOTOKPATHO MOBTOpseTcs. OHa MOJHOCTHIO M3TOTaBIMBAETCS U3 CTOMKHX K
UFs marepuanoB (cm. ITOSICHUTEJIBHOE 3AMEYAHUE k Hacrosimemy paszgeny) c
COOJTFO/TEHNEM BBICOKHX TPEOOBaHUH K BaKyyM-IUIOTHOCTH M YUCTOTE 00pabOTKH.
Macc-cnekTpoMeTpbl/UcTOYHNKH HOHOB 115 UF,

CrienyanbHO TpeiHa3HAYeHHBIE WITH MTOArOTOBJICHHBIE MATHUTHBIE WM KBAIPYHOJIbHBIE MaCcC-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAMTH MPAMOH OTOOp Mpo0 ToAaBaeMOil Macchl,
"mpomykta" wim "XxBocToB" m3 Ta30oBbIX NMOTOKOB UF¢ W obOmamaromue moaHbIM HaOOpOM
CIIEIIYIOIINX XapaKTePHCTHK:

1. yZeNbHas pa3peraronas CloCOOHOCTH 10 Macce cBbime 320;

2. coacpKar HCTOYHUKU HOHOB, HW3TOTOBJICHHBIEC HW3 HHXpOMa WJIM MOHCIA WIHU
SAIIUIICHHBIC [TOKPBITUEM M3 HUX, UJIN HUKCIIUPOBAHHLIC,

3. coiepKaT MOHU3AIIHOHHBIE UCTOYHUKH C OOMOAapIMPOBKOM IEKTPOHAMU;
4. COZIepKaT KOJUICKTOPHYIO CHCTEMY, IPUTOAHYIO I M30TOMHOTO aHAIN3a.
ITpeoGpazoBaTesin 4aCTOTHI

[IpeoOpazoBarenmm d9acToThl (Takke W3BECTHBIE KaK KOHBEPTOPHI WM HWHBEPTOPHI),
CIICHUAJIBHO MPECAHASHAYCHHBIC WJIM IOATOTOBJICHHBLIC JIA MUTAHUA CTATOPOB Z[BHFaTeJIeﬁ,
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5.3.

5.3.1.

ONpEACICHHBIX B IOAIIYHKTC 5.1.2. d), WM 4YaCThu, KOMIIOHCHTBI H HO)IC60pKI/I TaKHNX
npeo6pa3013aTeJIeI71 4aCTOThI, 06naz[a10mne TIOJTHBIM Ha60pOM CJICAYIOINUX XapaKTCPUCTHUK:

1. MHOro¢a3HbIH Beixo B auana3one ot 600 go 2000 I

2. BBICOKAsI CTAOMIIBLHOCTS (co cTabunm3zarmeit yactotsl srydie 0,1%);
3. HU3KUE HEMTMHENHbIe NCKakeHUs (MeHee 2%); 1

4, K03(hUIIFEeHT ToJIe3HOTO AeicTBUS cBbie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BbIme OOOpYIOBaHHE BCTYMAeT B HEMOCPEACTBEHHBI KOHTAaKT C
TexHonornueckuM razoM UFs nnm HemocpeACTBEHHO ympaBisieT paboTOH LEHTpUPYT H
MIPOXOXKIEHUEM I'a3a OT HEHTPU(YTH K LCHTPUPYTe U U3 KAacKasa B KacKasl.

KOppO3I/ICCTOI>'IKI/I€ k UF 6 MaT€pHuajibl BKIHOYAOT HCPKABCIOIIYIO CTallb, aJ'IIOMHHPIfI,
AJIFOMWHHUCBBIC CIUJIABbI, HUKCJIb I CILIaBbl, COACPIKAIIIUC 60% u 00J1ee HUKEA.

ChnenmaibHO NpeJHA3HAYEHHbIE MJIM IOATOTOBJICHHbIE COOPKM M KOMIIOHEHTBI ISl
HCTI0JIBL30BAHUS NPH ra3oan(¢y3noHHOM 000TraeHuH

BBO/JIHOE 3AMEYAHUE

Ipu razoauddy3uoHHOM METOJIe pa3leicHHs H30TOMOB ypaHa OCHOBHOW TEXHOJIOTHUECKOM
COOpKOH SIBIIICTCS CIIEIMAIBHBIN TMOPUCTHIH Ta30auy3HOHHBI Oaphep, TEIUTOOOMEHHUK
JUTSL OXJIQKICHUS Ta3a (KOTOPBI HArPEBACTCSI B TIPOLIECCE CIKATHUS ), YIUIOTHUTEIIBHBIC KIIATIAHBI
U Peryqupyrollfe KiamaHel, a Takxke TpybompoBopl. [lockonbky B razoauddy3noHHOM
TEXHOJIOTUH UCTIoNb3yeTcs mectudropucterii ypan (UFg), Bce o0opymoBaHue, TpyOOITPOBOIBI
Y TIOBEPXHOCTH M3MEPUTENBHBIX MPHOOPOB (KOTOPHIE BCTYMAIOT B KOHTAKT C Ta30M) JOJKHBI
W3TOTABIMBATLCS W3 MATEPUAIOB, COXPAHSIOIMIMX CTa0MIBHOCTH mpu KoHTakTe ¢ UFs.
lazomuddy3ronHas ycTaHOBKa COCTOWT W3 psAla TaKUX COOPOK, TaK YTO MX KOJIMIECTBO
MOJKET OBITH Ba)KHBIM IOKAa3aTEJIEM KOHEYHOIO MpeaHasHaA4YCHUA.

I'azomudpysuonnbie 6apbepbl

a)  CroeumanbHO MpeHA3HAYEHHBIC WIIM TOATOTOBJICHHBIE TOHKHE, OPUCTBIE (HIBTPHI C
pasmepoM nop 100-1 000 A (anrctpem), Tommumuoi 5 MM (0,2 m0iiMa) WM MeHbIIE, a It
TpyOuaTeix (opMm mmamerpom 25 MM (1 mroiiM) WM MEHbBIE, W3TOTOBIICHHBIE W3
METAJUTMYECKUX, IOJIMMEPHBIX WIN KEPAMUUYECKUX MaTepUalIoB, Koppo3uecTolkux kK UFg, u

b)  cmennanbHO TMOATOTOBJIEHHBIE COCAMHEHHS WM IOPOIUKU VIS W3TOTOBJIEHHS TaKHX
¢ueTpoB. Takue coequHEHN U MTOPOIIKH BKIIFOYAIOT HUKEh WK CILIaBbl, coaepskarue 60%
wi Oojee HUKeNs, OKCUI amoMuHusi wim croiikue K UFg MOomHOCTBIO (TOpHpOBaHHEBIE
YTJICBOAOPOAHBIE TIOIUMEPHI ¢ YUCTOTOH 99,9% umm Gonee, pasmepom vacTuil MeHee 10 MKM
1 BBICOKOH OZJHOPOAHOCTBIO YACTHII 110 KPYIHOCTH, KOTOPBIE CIELMAIBHO ITOATOTOBIECHBI AT
M3rOTOBJICHUS T'a301U(PY3UOHHBIX OAPHEPOR.
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5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.4.

Kameps1 nugpysopos

CrienpanbHO TIpefHAa3HAUYEHHbIE WM ITOJATOTOBICHHBIE TePMETHYHBIE IWIIMHIPUYECKIE
cocynbl muamerpom 6omee 300 mm (12 mrofimoB) u mmmHOM 6omee 900 MM (35 mroiiMoB), wim
MIPSIMOYTOJTBHBIE COCY/TbI CPABHUMBIX Pa3MEpPOB, UMEIOIIHUE OJIMH BITyCKHOW U JIBA BBITYCKHBIX
natpyOKka, muamMeTp KaKIoro m3 KOTOphIX Oosee 50 MM (2 mroiiMa), Iy MTOMEMICHHUS B HHUX
razoauddy3uoHHBIX 0apbepoB, H3TOTOBICHHBIE U3 CcTOMKHMX K UF¢ MaTepmamoB wuimm
3alMIICHHBIC MMOKPBITHEM W3 HUX, U MPEJHA3HAYCHHBIC JIJIsl YCTAHOBKH B TOPH30HTAIBHOM
WA BEPTUKAITBHOM TIOJIOKEHHH.

Kommnpeccopsl 4 ra3oayBKH

CriermuaibHO  TIPEHA3HAYCHHBIE WM  TIOATOTOBJIICHHBIC OCEBBIC, IIEHTPOOSKHBIC WIIH
00bEeMHBIC KOMITPECCOPBI, WM Ta30[yBKU C MPOU3BOJUTEIILHOCTBIO Ha Bcoce 1 M’/MHH I
6onee UFg u ¢ maBneHumeM Ha BbIxozne A0 Heckoibkux coteH klla (100 ¢yHT/KB. mioiim),
IIpeHa3HaueHHbIE JUIS JIOJTOBPEMEHHOHN dKcrutyatamuu B cpene UFq ¢ anekrponBurarenem
COOTBETCTBYIOIIEH MOITHOCTH Wi 0Oe3 Hero, a TakXe OTACIbHBIE COOPKH TaKuX
KOMITPECCOPOB ¥ T'a30/1yBOK. DTH KOMIIPECCOPHI ¥ Ta301yBKH UMEIOT TIeperaj AaBieHus ot 2:1
10 6:1 u n3rorasnuBarotcs u3 croikux Kk UFs MatepuanoB mim NOKpbIBAIOTCS UMU.

YnioTHeHUsT BPALIAIONIUXCH BAJIOB

CrenpanbHO  TIpefHAa3HAYCHHBIE WM TIOATOTOBIICHHBIE  BaKyyMHBIE  YIIOTHEHHS,
YCTaHOBJICHHBIE HA CTOPOHE IIOJa4M M HA CTOPOHE BBIXOJA JUIS YIDIOTHCHHS Basa,
COC/IMHSIOIIETO POTOP KOMIIPECCOPA MM ra30/lyBKU C IIPUBOHBIM JBHTATEIIEM, C TEM YTOOBI
o0ecrieunTh HAACKHYI0 TepMETH3aIlMi0, MPEAOTBPAIAIONIYI0 HATeKaHHE BO3AyXa BO
BHYTPEHHIOIO KaMmepy KOMIIpeccopa WM Ta30QyBKH, Koropas HamonHeHa UFg Takue
VIUIOTHEHUS] OOBIYHO TPOSKTHUPYIOTCS HAa CKOPOCTh HATeKaHUs OyQepHOro rasa MeHee
1000 cn’/vus (60 mroiiv’/MuH).

TemoooMeHHuKH 15 oxJjgakaenus UK,

CrnenyanbHO NpeJHa3HaYeHHbIE WIN [IOJTOTOBJICHHBIC TEIFIOOOMEHHUKH, U3TOTOBJICHHBIE U3
croiikux k UF, MaTepuanoB WM MOKpPBITHIE UMH (32 MCKIIIOYEHHEM HEprKaBeroIlel cranm),
WIM MeIplo, WIM JIIOOBIM COYETaHHEM O3THX METalIOB W PacCUMTaHHBIE Ha CKOPOCTb
M3MEHEHUsl JaBlieHns1, onpenelsitoniero yreuky, menee 10 [a (0,0015 dbyHT/KB. qroiiM) B yac
nipu niepeniazge pasneans 100 xI1a (15 dbyHT/KB. Ar0iiM).

CrnenuajbHO TNpeAHa3HAYEHHbIe WM TOATOTOBJIEHHBIC BCIIOMOTraTeJIbHbIe CHCTEMBI,
o0opyioBaHHe M KOMIIOHEHTBHI JJIsl MCIOJb30BAaHMS @pH ra3oaudgy3uoHHOM
o0oraieHun

BBOJIHOE 3AMEYAHUE

Bcnomorarensubie  cucTeMbl, 00OpyIOBaHME M KOMIOHEHTHI Uil Tra30Au(Qy3HOHHBIX
YCTaHOBOK MO OOOTAIICHHUIO MPEICTABISIOT COOOH CHUCTEMBI YCTaHOBKH, HEOOXOIMMBIC IS
nmonaun UF¢ B razomuddy3nonHyro cOOpKy, Ui CBSI3U OTICIBHBIX COOPOK MEXTy co00i U
00pa3oBaHus KacKaaoB (WIH CTyICHEH) C IEIbI0 TIOCTEIIEHHOTO TOCTIXKEHUS 00J1ee BEICOKOTO
oboraienus u n3BiedeHus "mpoxnykra" u "xsoctoB" UFg u3 nuddy3uoHHBIX KackanoB. Beugy
BBICOKOWHEPIIMOHHBIX XapaKTePUCTHK TUPQPY3HOHHBIX KacKaloB JIO00€ TpephIBaHUE WX
paboThI, 0COOEHHO MX OCTAaHOBKA, MPUBOJISIT K CEPbe3HBIM MocyencTBusIM. CieioBaTenbHO, Ha
razonuddy3noHHON yCTaHOBKE BaKHOE 3HAUCHHWE HMEIOT CTPOrOo€ M MOCTOSHHOE
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5.4.1.

5.4.2.

5.4.3.

MOAJCPKAHAE BAKYyMa BO BCEX TEXHOJOIMUECKUX CHCTEMaX, aBTOMATUYECKas 3allUTa OT
aBapuil W TOYHOE aBTOMATHYECKOE pPETYJIMPOBaHHE IMOTOKa rasa. Bcee 3TO0 mpuBOIuMT K
HEOOXOIMMOCTH  OCHAIIEHHMS  YCTAHOBKM  OOJBIIMM  KOJMYECTBOM  CIELHUAJIbHBIX
HU3MEPUTENBHBIX, PETYJINPYIOLUIUX U YIPABISIFOIINUX CUCTEM.

OO6bryHo UFg ncnapsiercs U3 NWIMHAPOB, IOMELIEHHBIX BHYTPH aBTOKJIABOB, M MOAACTCS B
razoo0pazHoii (opMe K BXOAHBIM TOYKaM 4Yepe3 CHUCTEMY KOJUJICKTOPHBIX TPYOOIPOBOIOB
kackana. "llpomyxt" m "xBocTe" UF,, mnocTymaromyie U3 BBIXOAHBIX TOYEK B BHIE
ra3000pa3HbIX MOTOKOB, MPOXOAAT 4Yepe3 CHCTEMY KOJJIEKTOPHBIX TPYOONPOBOZOB KacKaia
1100 K XOJIOAHBIM JIOBYIIKAaM, MO0 K KOMIIPECCOPHBIM CTAaHLUSM, Il Ta3000pa3HbIi IOTOK
UF¢ o©xmwkaercs M 3aTeM IIOMEIIAeTcs B COOTBETCTBYIOLME KOHTEHHEpBl Ul
TPAHCHOPTUPOBKM WM  XpaHeHHs. llockonmbKy razomuddys3noHHas yCTaHOBKa IO
oboramieHuI0 WMeeT OOJbIIoe KOIMYECTBO Ta3oau((y3HOHHBIX COOpOK, COOpaHHBIX B
KacKaJpl, CO3MAIOTCSI MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONpPOBOABI KAaCKaZoB C
TBICSYAMM CBapHBIX IIBOB, NMPUYEM CXEMa OCHOBHOM YacTH MX COEIMHEHUH MHOTOKpAaTHO
noBTopsiercsi. O0opynoBaHUE, KOMIIOHEHTHI M CHCTEMBI TPYyOOIPOBOJOB W3TOTOBJIAIOTCS C
cOOJTI0IeHNEeM BBICOKHX TpeOOBaHMUI K BaKyyM-IUIOTHOCTH U YHCTOTE 00pPabOTKH.

CucreMbl IogavYu/cucreMnl 0TBOAA "'poaykra' u '"'xBocToB"
\

CrnenuanbHO — TpeJHA3HAUCHHBIE WM IMOJTOTOBJICHHBIE TEXHOJOTHUECKAE CHCTEMBI,
crniocoOHbIe paboTtaTh nipu nanerny 300 klla (45 GyHT/KB. q10iiM) WM MEeHee, BKITFOUast:

MUTAIONIME aBTOKJIABBI (WM CHCTEMBI), HUcmonb3yemble s noxaun  UFs B
razonuddy3rnoHHbIE KaCKabI;

JecyOnmuMaTopsl (WM XOJOJHBIC JIOBYIIKH), McHosb3yemble st BeiBenenus UFg n3
razonuQdy3nOHHBIX KaCKaIOB;

craanuu oxwkenus, rne UFg B ra3zooOpasHoil (opMe M3 Kackamga CKUMAaETCs H
OXJIQXKJIAETCS 710 )KUIKOTO COCTOSHHUS;

cTaHmuy "mpoaykTa" WM "XBOCTOB", HCHONB3yemble il mepememienuss UFg B
KOHTEHHEPBI.

CucreMbl KOJVIEKTOPHBIX TPY0OONIPOBOI0OB

CrienMansHO MpeHA3HAYCHHBIC WK TOJrOTOBICHHBIE CHCTEMBI TPYOOIPOBOJIOB M CHCTEMBI
koiwiektopoB st ynaepkanust UFg BHyTpu rasomnddy3woHHBIX KackafoB. OTa CeTb
TPYOOIIPOBOJIOB OOBIYHO MPEICTABIIET COOOW CHCTEMY C "IBOWHBIM" KOJICKTOPOM, TIIE
Ka)K[1ast sUeiika COeIMHEHA C KaXIbIM U3 KOJIJICKTOPOB.

BakyyMmHbIe cHCTEMBI
a) CrnenpansHO TpenHa3sHAaYeHHbIE WM  TOATOTOBJIEHHBIE KPYIHBIE BaKyyMHBIE
3
MarucTpajiy, BAKyyMHbIE KOJJIEKTOPBI M BAKyYMHBIE HACOCHI IPOU3BOAUTEIBHOCTHIO 5 M™/MUH
3
(175 oy /mMun) nmm 6oee.
b)  BakyymHBIE HAacoOCBHl, CHEIHATBHO NpeaHa3HaueHHbIe 11l paboThl B conepskamieid UFq

aTMoc(epe ¥ M3rOTOBIICHHBIE M3 aTFOMUHIS, HUKENS WIH CIUIABOB, cofepykammx oomee 60%
HUKCIIA WA TIOKPBITHIC HMHU. OTH HaACOCHI MOryT OLITE WJIH POTAallMOHHBIMU, HWJIN
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5.4.4.

5.4.5.

5.5.

NOPIIHCBBIMU, MOTYT UMETh BBITCCHAIOIIUC U q)TOpI/ICTO—yTJ'ICpOI[HBIG YIUIOTHCHUSA, a TAKKC B
HUX MOT'YT IPUCYTCTBOBATL CIICHHUAJIBHBIC pa60qne KHUIOKOCTH.

CrenuanbHble CTONOPHBbIE U PeryJIHpyoNe KJIanaHbl

CrenanbHO TIpenHAa3HAYEHHBIE WM TIOATOTOBJIEHHBIE PYYHBIE WM aBTOMAaTHUYECKHE
CTOTIOPHBIC M PETYJIMPYIOIIUE KianaHbl CUIb(OHHOIO THIIA, U3TOTOBJICHHBIC M3 CTOHKUX K
UF¢ marepuanoB, muamerpoM ot 40 mo 1500 mm (1,5 no 59 nroiiMoB) it YCTaHOBKH B
OCHOBHBIX U BCTIOMOTATENBHBIX CHCTEMAaX ra30An(h(y3HOHHBIX YCTAHOBOK MO OOOTAIICHHIO.

Macc-cnekTpoMeTpbl/UcTOYHNKH HOHOB 115 UF,

CrenuanbHO NpeHa3HaYeHHbIE WM IOATOTOBJICHHbIE MATHUTHBIE MM KBaJPYIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMOi Macchl,
"npoaykra" wnu "xBocToB" W3 ra3oBbeiX NOTOKOB UFg m oOnamaronue momHbBIM HaOopoM
CIIEIIYIOIINX XapaKTePHCTHK:

1. yIenbHas pa3pelaronas crnocoOHOCTh o Macce cBbie 320;

2. coacpkar HCTOYHHUKHM HOHOB, HW3TOTOBJIICHHBIE HN3 HHXpOMa MWJIM MOHECIA WU
3allIMIICHHBIC ITIOKPBITUEM M3 HUX, UM HUKCIIMPOBAHHEIC,

3. cofieprkaT HOHU3ANMOHHBIE HCTOYHUKH ¢ OOMOapIUPOBKOI AIEKTPOHAM;
4. coJiepKaT KOJUICKTOPHYIO CUCTEMY, PUTOIHYIO [ U30TOIMHOTO aHAIM3A.

INOACHUTEJIbHOE 3AMEYAHUE

[lepeuncrnennoe Bplme OOOpYIOBaHHE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHoornaeckuM TazoM UFs, mmbo HemocpencTBEHHO pErylHupyeT IOTOK B TIpenesiax
Kackaga. Bce TOBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM Ta30M,
LIETUKOM M3roTaBiuBaroTca u3 crokux Kk UFg MaTepuanoB wiaM MOKphIBarOTCS UMH. J{7st
LeNeil  pa3menoB, OTHOCSAIIMXCS K  Ta3omu(y3HOHHBIM  YCTpPOHCTBaM, MaTepHabI,
koppo3uectoiikue kK UFg, BKIIIOYAIOT HEPXKABEIOUIYIO CTajlb, aJIOMHUHHUMA, afOMUHHEBbBIC
CIUIaBbI, OKCHJ| aJIFOMHHUS, HUKENb WIH CIUIaBbl, copepxkamue 60% wim Oosiee HUKENs, a
taroke croiikne K UF¢ momHOCThIO (pTOPHPOBaHHEIE YTIIEBOAOPOIHBIE TOTMMEPEI.

Cl'leIII/IaJ'lI)HO NPECAHASHAYCHHBIEC WM TIIOATOTOBJICHHBIE CHCTEMbI, 060py)1013a}me
N KOMIIOHEHTBI AJIf UCITOJIB30BAHUSA HA YCTAHOBKAX a3pOJUHAMUYIECCKOI0 odoramenust

BBO/JIHOE 3AMEYAHUE

B mpomneccax a’dpommHaMudeckoro odorarieHus cmech razooopasnoro UFg m merkoro rasza
(BoIOpoX WITM TeNuii) CKMMAETCS U 3aTeM TPOIYCKaeTCsl Yepe3 pa3AeisIoIIie AIEMEHTHI, B
KOTOPhIX HW30TOIHOE pa3/ielicHHe 3aBEpIIacTCs TMOCPEJACTBOM IMOMYYCHHUsS]  OOJIBIINX
HEHTPOOCKHBIX CHJ MO TEOMETPUHM KPUBOIMHEHHOM CTEHKH. YCIHEIIHO pa3paboTaHbl BA
mpoliecca 3TOro THMA: TPOIECC COIUIOBOTO pa3lelicHUs M IMpoIlece BUXpeBoW TpyOkw. Jlis
000MX TPOIECCOB  OCHOBHBIMH  KOMIIOHEHTAaMHM  KacKajla  pPas[elicHUus  SBISIOTCS
IITHHAPHIECKHIE KOPITyca, B KOTOPBIX Pa3MENICHBI CIICIUATTbHBIC Pa3/ICIUTEIbHBIC SIEMEHTHI
(coma miM BHUXpEBBIC TPYOKH), Ta30BbIC KOMIIPECCOPH M TEIDIOOOMEHHHMKH Ul YAAJICHUS
00pa3yroerocst Ipy CKaThud Tera. s adpoIMHAMUYECKHX YCTaHOBOK TPeOyeTcs IeNbIi
P TaKMX KacKaJloB, TaK YTO HMX KOJMYECTBO MOMKET CIYXKHTh BaXKHBIM yKa3aTelieM
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5.5.1.

5.5.2.

5.5.3.

KOHEYHOT'0 MCronb30BaHus. [lockonbky B aspoamHaMudeckoM mpouecce ucnonssyercst UF,
MOBEPXHOCTU BCEr0 000PYAOBaHMS, TPYOOIPOBOAOB U U3MEPUTEIBbHBIX MPUOOPOB (KOTOPHIE
BCTYNAIOT B KOHTAaKT C Ta30M) AODKHBI M3TOTAaBIMBATHCS W3 MAaTEPUAIOB, COXPAHSIOLINX
YCTOMUYMBOCTB IpH KOoHTaKTe ¢ UF.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[NepeuncrnenHbie B HACTOSIIEM pa3Jieiie AIEMEHThI BCTYIAlOT B HEMIOCPEICTBEHHBIN KOHTAKT C
TexHonornaeckuM TrazoM UFg nmmbo HemocpencTBEHHO pErylHupylT TOTOK B TIpenenax
Kackaga. Bce MOBEPXHOCTH, KOTOPbhIE BCTYMAIOT B KOHTAaKT C TEXHOJOTMYECKHM Ia30M,
LIEIMKOM M3roTaBnmBaroTCs u3 ctoikux Kk UF MaTepuanos, Wiy 3alUileHbl IOKPHITUEM U3
TakuX MarepuaioB. J[s nenell pasjena, OTHOCSIIETOCS K 9JEMEHTaM a’pOJMHAMHYECKOrO
oboramtenus1, kopposuecroiikue k UFs MaTepuaibl, BKIIIOYAIOT Meb, HEPKABCIOIIYIO CTAJIb,
ATIOMHWHWH, aIFOMUHUEBBIC CIUTABBI, HUKENh WINM CIDIaBHI, coiepkamme 60% wmm Oomee
HUKeIs, a Takxke croiikue K UFg MoMHOCThIO PTOPHpPOBaHHEIC YTIIEBOOPOIHBIC TOJTUMEPHIL.

Pa3zgeauTeabHbIe coMIa

CrneunanbHO NpegHa3HadeHHbIE WM MOATOTOBICHHBIE Pa3eiUTENbHbIE COIUIA U UX COOPKH.
PazpenurenpHble COIUIa COCTOAT W3 INEJNCBUIHBIX M30THYTHIX KAaHAIOB C PagUycoM H3ruda
menee 1 MM (06braHO OT 0,1 10 0,05 MM), KOppo3uecToiikux K UFg, 1 nMeomux BHYTPEHHIO0
PEXYILYIO KPOMKY, KOTOpast pa3AeisieT MPOTEKAIOIINIA Yepe3 COIUIO ra3 Ha JBe (ppaKLuH.

Buxpesbie TpyOKHU

CrienpanbHO TIpeHa3HAYCHHBIE WIIM TOJTrOTOBIICHHBIE BUXPEBbIE TPYOKHM W MX COOPKH.
BuxpeBbie TpyOKH UMEIOT MUIHHIPHISCKYIO0 WM KOHYCo00pa3Hyto (HopMy, H3rOTOBJIICHEI U3
kopposuectorikux k UFg MaTepuanoB Wi 3alIUIeHbl TOKPHITUEM W3 TaKHUX MaTE€pUaIoB U
uMmeroT auameTp ot 0,5 cM 10 4 cM Npu OTHOLICHUHW AJuHBL K quamerpy 20:1 unu menee, a
TaKXe OJHO WM 0oJiee TaHTCHITHAILHOE BXOHOE OTBepCcTHE. TpyOKH MOTYT OBITH OCHAITICHBI
OTBOZAMH COILIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

MNOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenbHBINM ra3 MOCTyNaeT B BUXPEBYIO TPYOKY 10 KacaTeIbHOM C OJTHOTO KOHIIA WK Yepes3
3aKPYYHBAIOIINE JIOMATKH WM YePe3 MHOTOYHCIICHHBIC TAHTCHIIMAIHHBIC BXOIHBIC OTBEPCTHS
BIIOJTb TPYOKH.

Kommnpeccops! 4 razoayBku

CHCHI/IEUII)HO MNpCAHA3HAUYCHHBIC WM TIOATOTOBJICHHBIC OCEBLIC, HeHTpI/I(l)Y)KHLIe NN
00bEMHBIC KOMITPECCOPhI WM Ta30]yBKH, H3TOTOBJICHHBIE W3 Kopposuectoikux k UFg
MAaTepUasIoB, UITH 3aIIUINCHHBIC MOKPHITHEM U3 TAKUX MATEPUAIIOB, TPOU3BOIUTEILHOCTHIO HA
BXoze 2 M*/MuH win Goiee cmecn UF, i Hecytero rasa (BOIOPOJ HIIA TEIIHif).

[NOACHUTEJIBHOE 3AMEYAHUE

Takue KoMIIpeccopsl ¥ ra30[yBKH 00OBIYHO UMEIOT mepemnay qasieHus ot 1,2:1 go 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

YnioTHeHust Bpamaomuxcsi BajioB

CrnenyanbHO NpeAHa3HAYE€HHbIE WM MOATOTOBJICHHBIC YIIOTHEHHUS! BPAILAIOIIUXCS BajoB,
YCTAaHOBJICHHbIE Ha CTOpPOHE TMOJaYd W Ha CTOPOHE BBIXOAA Ui YIJIOTHEHHUsS Baja,
COE/IMHSIOIIET0 POTOP KOMIIpEccopa WM pOTOp Ta30lyBKH C MPUBOJHBIM ABHUTATENEM, C TEM
yro0bl ~ OOECIICYMTh  HAASKHYK  TepMETH3alMI0,  IIPEAOTBPAILAIONIYI0  BBIXOA
TEXHOJIOTMYECKOTO Ta3a WM HaTeKaHHe BO3AyXa WM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Wi Ia30/1yBKH, KoTopas 3anonHeHa cMechto UF 1 HecyIero rasa.

Tem1000MeHHUKH ISl OXJIAKIEHUS ra3a

CrienuanbHO TipeHA3HAYCHHBIC WITH TTOATOTOBIICHHBIE TETNIOOOMEHHHKY, U3TOTOBIICHHBIC U3
koppozuectoikux k UFg MaTepuanoB Uiiu 3alMIIEHHbIE MOKPHITHEM U3 TAKUX MATEPHAJIOB.

Koxyxu pa3aeiasiommx 3J1eMeHTOB

CHGHI/IEUII)HO MPCAHA3HAUYCHHBIC WM MOATOTOBJICHHBIC KOXYXWU pPa3ACIAIOIINX J3JICMCHTOB,
HU3roTOBJICHHBIC U3 KOppO3HCCTOI7H<HX K UF6 MaTepuaJIoB WIM 3allUIICHHBIX MMOKPBITUEM U3
TaKUX MaTCprajioB, AJIA IOMCHICHHUA B HUX BUXPCBBIX TPY60K WJIN pa3aCIUTCIIbHBIX COIICII.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOKYyXHU MOTYT IPEACTABIIATE COOOH IITHHAPHYECKIE KaMephl AuaMeTpoM Oosee 300 MM
u amuHoi 6onee 900 MM WM TIPSMOYTOJIBHBIE KaMEphl CPABHUMBIX Pa3MEpOB U MOTYT OBITH
MpeIHa3HAuCHBI JJIs YCTAaHOBKH B TOPU3OHTATBHOM WIIM BEPTHKAIEHOM MOJIOKEHHUH.

Cucrembl oga4n/cucTeMsl 0TBOAA ''mpoaykTa' M "'XBOCTOB"

CrienyanbHO TpeAHA3HAYCHHBIE WIIM TIOATOTOBJIICHHBIE TEXHOJOTMYECKHE CHUCTEMBI WIIH
00opyzoBaHME 11 00OTaTUTEIBHBIX YCTAHOBOK, M3TOTOBJIEHHEIE M3 KOppo3uecToiknx Kk UF
MaTEpUAJIOB, WK 3aIUIIEHHBIX TTOKPHITHEM U3 TAKUX MaTEPHAJIOB, BKIFOYAIOIIIHE:

a)  THUTAONIME aBTOKIABBI, MMEYM WIIM CHUCTEMbI, HCHONb3yeMble misi mogaun UFg s
mpoiiecca 00OraIeHus;

b) necyOnuMaropel (MM XOJIOMHBIE JIOBYIIKH), MCIIONb3yeMble ISl BBIBEACHUS
narperoro UFg u3 mporiecca oGoraiieHust Jyis MoC/e Iy OIIEro MepeMEICHHS;

c) CTaHIMH OTBEPXKACHUS WIH OXIDKSHMs, WCIoNb3yeMble sl BbiBereHus UF w3
mporecca oborameHus myTeM cxatus ¥ nepeBoga UFg B KHOKYIO WM TBEPAYIO

dopmy;

d)  cramummm "npoxykra' wnm "XxBocToB", ucmoib3yemble mius nepemerueHus UFs B
KOHTEHHEPBI.

CucreMbl KOJVIEKTOPHBIX TPY0OOIIPOBOI0OB

CHGHI/IEUII)HO MMPCaHASHAYCHHBIC U IIOAT'OTOBJICHHBIC CUCTEMBI KOJUICKTOPHBIX
TpyOOIIPOBOJIOB, H3TOTOBJIEHHBIE U3 Koppo3nuecTolknx K UFs MaTepuaioB win 3amuineHHbIe
MOKPBITUEM W3 TAKUX MAaTepHANIOB, JuTs yaepxkanus UF¢ BHyTpr adpoTHHAMUYECKUX KacKaJ[OB.
Orta ceTh TPyOOIPOBOAOB OOBIYHO MPECTABISICT CO00H CHCTEMY C "IBOHHBIM" KOJUIEKTOPOM,
TJie KaXK/IbIid KacKaJ| WM TPYIIa KacKaJ 0B COSTUHEHBI C KaXKIIbIM M3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHBbIe crcTeMBbI H HACOCHI

a) CHCHI/IEUILHO MMpCaHa3HAYCHHBIC 50058 IOATOTOBJICHHBIC BaKyyMHBIC CUCTCMBI,
IPOM3BOMMTEIBHOCTEI0 HA BXOAC 5 M/MHH HIH 00Jee, COCTOSIHE W3 BAKyyMHBIX
Marucrpajeld, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HACOCOB, W TpEAHA3HAYCHHBIC UIA
pabotsl B conepxanmx UFg ra3oBbIX cpenax.

b) BakyymHbIe HacOCHI, ClIENMATTBHO MPpeTHa3HAYeHHbBIE WITH TIOATOTOBJICHHBIE [T paOOTHI
B coaepxkamux UFs ra3oBbIx cpegax M M3TOTOBJIEHHBIE M3 Koppo3uecToMkux kK UFg
MaTEpUAJIOB WU 3AIIUIICHHBIX MOKPBITHEM K3 TaKMX MaTepuaioB. B 3Tux Hacocax moryT
WCTIOJTE30BATHCS (DTOPHUCTO-YTIIEPOAHBIC YIUIOTHEHHUS U CIICIaIbHBIC paOb0oUuue KHUIKOCTH.
CrnenuajbHble CTONIOPHBIE H PEryJTHPYIONIe KIAMaHbI

CrienpanbHble TIpeJHa3HAYEHHbIE WM TOJTOTOBJICHHBIE PYYHBIC WM aBTOMATHYECKHE
CTOIIOPHBIE W  PETYJUPYIONIME KIANaHbl CWIHQOHHOTO THUIA, W3TOTOBIICHHBIE U3
KopposuecToiikux kK UFg MaTepuanoB wiM 3allMIICHHBIE MOKPHITHEM U3 TaKUX MAaTEpUaOB,
muamerpoM oT40 mo 1500 MM 111 MOHTa)Ka B OCHOBHBIX M BCIIOMOTATENIBHBIX CHUCTEMax
YCTaHOBOK a3pOIMHAMHYICCKOTO 00O aIECHYISL.

Macc-ciekTpoMeTpbl/HcTOYHNKH HOHOB 111 UF,

CrieruansHO TpeTHa3HAuYCHHBIC WITH TIOATOTOBIICHHBIC MATHUTHBIC WM KBaIPYOJIBHBIE MacC-
CIIEKTPOMETPBI, CIIOCOOHBIC TPOU3BOJMTL MPSIMOM OTOOp TPOO TMOJaBaeMON MAacCHI,
"mpomykta" mnm "XBOCTOB" W3 ra3oBbix NoTokoB UF m oOmamaronwie moiaHbIM HaOOpOM
CIICIYIONTNX XapaKTePUCTHK:

1. yZeNbHas pa3pelaronas CloCOOHOCTH 10 Macce cBbime 320;

2. coacpKar HCTOYHUKU HOHOB, HW3TOTOBJICHHBIEC H3 HHXpOMa WJIM MOHCIA WIHU
SAlIUIICHHBIC ITOKPBITUEM M3 HUX, UM HUKCIIUPOBAHHLIC,

3. CoJIepyKaT MOHU3AIIHOHHBIE HCTOYHUKH C OOMOAapIUPOBKOM IIEKTPOHAMU;
4. COZIepKaT KOJUICKTOPHYIO CHCTEMY, IPUTOAHYIO I M30TOIHOTO aHAIN3a.
Cucremsl otnesenus UFg oT Hecyiero raza

CrnenuaibHO TpeHA3HAYCHHBIC WM TIOATOTOBJICHHBIC TEXHOJOTUYECKHE CHUCTEMBI JUIS
otnenenmst UFq oT Hecytero ra3a (Bogopo/ia Uiy TeiTus).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMEBI NpeHa3HaueHsb! sl cokparienus copepskanusi UF B HecymieM rase 10 oHOM
YacTH HAa MUJUIAOH WITH MEHee M MOTYT BKJIFOUaTh Takoe 000pyAOBaHUE, KaK:

a) KPUOTEHHBIC  TCIUIOOOMEHHMKM W KPHOCEMapaTopbl, CIOCOOHBIC  CO37aBaTh
Temmepatypsl -120°C wim MeHee, Win

b)  ONOKM KPHOTEHHOTO OXJIaXIEHWS, CHOCOOHBIE co3maBaTh TemrepaTypsl -120°C wmu
MeHee, N
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5.6.

5.6.1.

c)  OnoKM pa3IenuTeNbHBIX COMeN WK BUXpeBbIX TpyOok st otaenenus: UFg ot Hecymero
rasa, Win

d) xononHbie NoBymKH UFg, criocoOHbIe co3aBath Temiepatypsl -20°C wiu MeHee.

CHeIlI/IaJIbHO HpeIlHa3Ha'-[eHH]>Ie HJIN TIOATr0TOBJICHHbIC CHCTEMBbI, 060pynonaﬂne n
KOMIIOHEHTBI JId MCHOJb30BAaHUA Ha yCTaHOBKaX XUMHNYECCKOIO OﬁMeHa HJIN
HOHOOOMEHHOI0 000TraleHus

BBOJIHOE 3AMEYAHUE

HesHauntenpHOE pa3indrie H30TOMOB ypaHa IT0 Macce MPUBOIUT K HEOOIBITUM H3MEHCHUSIM B
PaBHOBECHHU XUMHUYECKUX PEAKIUi, KOTOPHIE MOTYT HCIIOIB30BATHECS B KQUECTBE OCHOBBI IS
pa3zieneHusi M30TOIOB. YCIEIIHO pa3pa0OTaHO JiBa MPOIECca:  KHUIKOCTHO-KHIIKOCTHBIN
XAUMUYECKUI OOMEH ¥ TBEPI0-KHIKOCTHEII HOHHBII OOMEH.

B mporecce KUAKOCTHO-)KUAKOCTHOTO XUMHUYECKOTO OOMEHA B MPOTUBOTOKE MPOUCXOIUT
B3aUMOJICUCTBUEC HECMEIUBAIOIINXCS JKHUIKKUX (a3 (BOAHBIX WM OPraHUYECKUX), 4YTO
IPUBOANT K APGDEKTy KacKaTupOBaHUS THICSY CTaani pasmereHus. Bognas daza cocTouT u3
XJIOpU/Ia ypaHa B PaCTBOPE COJITHOM KHCIIOTBI; OpraHmdeckas (a3a COCTOMT U3 dKCTPAreHTa,
COZICPIKAIIIEr0 XJIOPUJ ypaHa B OpraHM4eckoM pacTBoputenie. KOHTaKTHBIMU (QUIIBTpaMH B
pa3NeNUTEIbHOM KacKaJe MOTYT SIBISITHCS JKUJIKOCTHO-)KUJIKOCTHbIE OOMEHHBIC KOJIOHHBI
(TaKI/Ie, KaKk HWMITYJIbCHBIC KOJIOHHBI C CETYATbIMU TapeHKaMI/I) Wi XUIAKOCTHBIC
LeHTpU(yKHbIE KOHTaKTHBIC (GHIbTPhL. Ha 000MX KOHIIAX pa3lelIUTENBHOIO KacKaia B HEIsX
obecrieueHuss pedarokca Ha KaKJIOM KOHIC HEOOXOAMMBI XHMHYECKHE TMPEBPAIICHHS
(oxucieHre W BoccTaHOBJIcHME). [J1aBHAs 3aada KOHCTPYKIIMM COCTOWUT B TOM, YTOOBI HE
JIOITYCTHTh 3arPsI3HCHUsI TEXHOJIOIMYECKUX IMOTOKOB HEKOTOPHIMA HOHAMH METaJUIOB. B cBsi3H
C OTHM HCIOJB3YIOTCS IUJIACTUKOBBIC, TOKPBITBIC IUIACTUKOM (BKJIIOYAs MPUMEHECHHE
(TOPUPOBAHHBIX YTJICBOJOPOJHBIX TIONUMEPOB) W/HMJIHM TOKPHITHIE CTEKJIOM KOJOHHBI U
TpyOOIIpOBOBI.

B TBepno-KUAKOCTHOM HOHOOOMEHHOM IIpoLecce OOOrallleHue AOCTHraeIcs MOCPEACTBOM
azicopOIuK/necopOIIuK ypaHa Ha CHeHUATbHOM, OUeHb OBICTPO JCHCTBYIOIICH HOHOOOMEHHON
cMone uiu afgcopbente. PacTBop ypaHa B CONSHOM KHCJIOTE W APYTMe XUMUYECKHE PeareHThI
MPOIYCKAIOTCSl  4Yepe3  LWIMHAPUYECKHE O0OraTUTENbHBIE  KOJIOHHBL,  COJCp)Kallue
YIUIOTHEHHBIE CIIOU ajcopOeHTa. /s moanep:kaHusl HEMPEPBIBHOCTH Ipoliecca HeoOXoauma
crcTeMa peduIroKca B LIENsIX BHICBOOOXKICHUS ypaHa U3 aJicopOeHTa oOpaTHO B KUIIKUIA TIOTOK,
C TeM YTOOBl MOXXHO OBUIO coOpaTh "MpoaykT" M "XBOCTBHI'. DTO JOCTUTAeTCs ITyTeM
HCTIONIb30BAHUS MOAXOAAIINX XMMHUYECKUX PEareHTOB BOCCTAHOBJIEHMS/OKUCICHUS, KOTOPbIE
MOJIHOCTBIO PETEHEPHPYIOTCS B Pa3ACNbHBIX BHEIIHHX METVISIX M KOTOPbIE MOTYT YaCTUYHO
pereHeprpoOBaThCS B CAMUX U30TOMHBIX Pa3ACIUTENbHBIX KOJOHHAX. [IpucyTcTBHE B mpoLecce
rOpsYMX KOHIICHTPHPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI TpeOyeT, yToObl 000pydoBaHUE
ObUIO M3TOTOBJIICHO W3 CIEUUANbHBIX KOPPO3UECTOMKAX MAaTephajoB WM 3allUIICHO
MOKPBITUEM M3 TAKUX MaTEePUaJIOB.

KMIKOCTHO-KUAKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMU4YECKUIT 00MeH)
[IpoTHBOTOUHBIE KUIKOCTHO-KUIKOCTHBIE OOMEHHBIC KOJOHHBI, UMEIOIIHE MEXaHUYECKHI
CHJIOBOH BBOJI (T.€. HMITYJIbCHBIE KOJIOHHBI C CETYATHIMU TapeiKaMH, KOJOHHBI C TapeKkaMH,

COBCpPIIAOIIMMM BO3BPATHO IIOCTYHNATCJIBHBIC ABWXCHUA, W KOJIOHHBI C BHYTPCHHHUMU
Typ6I/IHHI:IMI/I CMGCI/ITCJI}IMI/I), CIICHUAJIBHO TMPCAHA3HAUYCHHBIC WM IIOATOTOBJICHHBIC [JIA
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5.6.2.

5.6.3.

obor: aAlllCHUA ypaHa C UCIIOJIB30BAHUEM IIponecca XUMHUYICCKOT0 oOMeHa. ,HJ'ISI KOppOSHOHHOP'I
YCTOﬁqHBOCTH K KOHLOCHTPUPOBAHHLIM pPaCTBOPAM COJISTHOM KHCJIOTBI TH KOJIOHHBI U HX
BHYTPECHHUEC KOMIIOHCHTBI M3IOTOBJICHBI M3 IMOAXOAAINUX INIACTUKOBBIX MaTCpHaliOB (TaKI/IX,
KakK (1)TOpI/Ip0BaHHBIe YIII€BOAOPOAHBIC HOJII/IMepbl) WM CTCKJIa WIN 3alIUIICHBI TOKPBITUEM
U3 TaKUX MaTCpUaJIOB. KonoHHEI CIIPOCKTUPOBAHbBI Ha KOPOTKOC (30 CEKyHJ WA MCHGC)
BPEMA IMPOXOKIACHUA B KaCKaae.

LenTpupyKHBbIE ;KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHBIE GUILTPHI (XUMHYECKUI 00MeH)

LlenTpudyXHble  KMAKOCTHO-KHIKOCTHBIE  KOHTAKTHBIE  (QIJIBTPBI,  CIICIHAIBHO
NpelHa3HAUCHHBIE WM TOATOTOBICHHBIE M OOOTalleHWss ypaHa C HCHOJIBb30BaHUEM
nporecca XMMUYECKOro OOMeHa. B TakmX KOHTAaKTHBIX (PUIIBTpaxX HCIIONB3YeTCsl BpaleHHe
IUISL TIONyY9eHUsI OPTraHWYeCKHX M JKUAKUX IIOTOKOB, a 3aTeM MEHTPOOEkHas CHIa JUIs
paznencHust Gaz. s KOpPO3HMOHHOHN CTOWKOCTH K KOHIIEHTPUPOBAaHHBIM PAcTBOPAaM COJISTHOM
KUCJIOTBl KOHTaKTHBIE (DUIIBTPBI M3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IIIACTUKOBBIX
MarepuaioB (TakHX, Kak (TOpHpPOBAHHBIC YIIIEBOJOPOAHBIEC TOJIMMEpPHI) WM TOKPHIBAIOTCS
UMH WM CcTekJIoM. LleHTpudyxHble KOHTAaKTHBIC (HIBTPHI CIPOSKTUPOBAHBI Ha KOPOTKOE
(30 cexynn unmu MeHee) BpeMsl IPOXOKACHUS B KacKaJe.

Cucrembl U 000py/I0BaHNe /151 BOCCTAHOBJICHUS YPaHa (XUMHYECKUIl 00MeH)

a) CnenuaibHO NPpESAHA3HAUYCHHBIC WJIM MMOATOTOBJICHHBIC SIICHKHU AJICKTPOXUMHYICCKOI'O
BOCCTaHOBJICHUA IJIs1 BOCCTAHOBJICHUA YpaHa U3 OJHOI'O BaJICHTHOI'O COCTOSAHHA B JAPYTro€ IJid
O6OF3HIGHI/I$I YpaHa € HMCIIOJIL30BaHUEM ITPOLECCa XUMHUYCCKOTO oOMeHa. MaTepI/IaHBI SAYCCK,
HaxXoJAIIHuECs B KOHTAKT¢C C TEXHOJOIr'M4YCCKUMHU pacTBOpamu, JOJIZKHBI OBITH
KOppOSHeCTOﬁKHMH K KOHICHTPUPOBAHHLIM paCcTBOPaM COJISTHOM KUCJIOTEL.

[NOACHUTEJIBHOE 3AMEYAHUE

Karomuenii oTcek SYCHKH MODKEH OBITH CIPOCKTHPOBAH TAaKHUM 00pa3oM, YTOOBI
MPEIOTBPATUTH TIOBTOPHOE OKUCIICHHUE YpaHa /10 0oJiee BRICOKOTO BAICHTHOTO COCTOSTHHMS. JITIst
yIepXaHUS ypaHa B KarOJHOM OTCEKE s4Yeiika MOXET UMETh HEIPOHUIIAEMYIO
mragparMeHHyI0 MeMOpaHy, W3TOTOBJICHHYIO U3 CHEIHAIBHOTO KaTHOHHO-OOMEHHOTO
Marepuana. Karog cOCTOMT M3 COOTBETCTBYIOLIETO TBEPAOTO NPOBOJHMKA, TAKOTO, Kak

rpadur.

+4
b) CriermuaiibHO TIpeIHa3HAYCHHBIC WIIM TTOATOTOBIICHHBIC CUCTEMBI I M3BJIcueHUS U
13 OPraHUYECKOro MOTOKA, PETYIMPOBAHUS KOHICHTPAIIUK KUCIOTHI U JUISI 3aTIOJHEHUS STYeeK
ANEKTPOXUMHUIECKOTO BOCCTAHOBJICHUS Ha ITPOM3BOJCTBEHHOM BBIXOZE KacKaja.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT M3 O0OPYAOBAHHUS SKCTPAKIMHA PACTBOPUTENEM ISl OTTOHKH U™ w3
OPraHMYECKOTO IMOTOKA B KHIKHH PAaCcTBOP, 00OPYIOBAaHUS BBIIAPUBAHUS W/WIIK JIPYroro
000pyIOBaHUS YIS JTOCTIDKCHUS PETYJIMPOBKA M KOHTPOJS BOJOPOJHOTO TOKAa3arens, U
HACOCOB WJIM JIPYTHX YCTPOMCTB TMepeHOca sl 3aMONHCHHUS SUEEK BIICKTPOXHUMHYECKOTO
BoccTtaHoBlieHHs. OCHOBHAs 3amada KOHCTPYKIIMA COCTOMT B TOM, YTOOBI H30EKaTh
3arpsI3HEHUST MMOTOKA JKUAKOCTH MOHAMH HEKOTOPBIX MeTauioB. ClielOBaTENIbHO, TE YaCTH
000pYJIOBaHUSI CHUCTEMBI, KOTOPbIC HAXOMATCS B KOHTAKTE€ C TEXHOJIOTMYECKHM MOTOKOM,
M3rOTAaBIMBAIOTCS U3 COOTBETCTBYIOLIMX MAaTepyasioB (TakuX, Kak CTEKIO, (TOpHpOBaHHBIC
YIJIEBOJIOPOHBIC TIONUMEPHI, Cylibdar nonupeHunna, cyibGhoH MoNud(pupa U MPOMUTAHHbIH
CMOJION TpauT), K 3aIUIICHBI IIOKPHITUEM U3 TAKUX MAaTEPUAJIOB.
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5.6.4.

5.6.5.

5.6.6.

CucreMbl NOATOTOBKU NMUTAHUS (XUMUYECKUIT 00MEH)

CHGHI/IZUII)HO NpCaAHA3HAUYCHHBIC WM TMOATOTOBJICHHBIC CUCTEMBI [JId TIIPOU3BOACTBA
MUTATCJIbHBIX PACTBOPOB XJIOPpHUIA ypaHa BBICOKON YKMCTOTBI IS YCTAaHOBOK 110 pa3aCJICHUIO
H30TOIIOB YpaHa METOAOM XUMHUYECKOI'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOSIT U3 000PYIOBAHUS AJISI PACTBOPEHHMS, SKCTPAKLMU PACTBOPUTEIIEM W/WIN
HOHOOOMEHHOTO OO0OpYIOBAaHUs Ui OYMCTKH, a TAaKXKE JIICKTPOJIUTUYECKHX SUYECEK IS
BoccranoBinenns U™ mwm U™ B U™, B aTux cucTeMax mpom3BOIATCS pacTBOPHI XJIOPHIA
ypaHa, B KOTOPBIX COIEPJKUTCS JIMIIb HECKOJBKO YacTe€ll HAa MMJUIMOH METaJUIMYEeCKUX
BKJIFOUEHHH, TaKUX, KaK XpOM, >KeNe30, BaHAAWN, MOJIMOAEH U APYTUX IBYXBAJEHTHBIX HX
KaTHOHOB WM KaTHOHOB C OOJbIIEH BaJICHTHOCTHIO. KOHCTPYKLIMOHHBIE MaTepHANbl IS
3IIEMEHTOB CHCTEMBI, B KOTOPOii 06pabatsiBaercst U™ BBICOKO# YHCTOTHI, BKIIOYAIOT CTEKIIO,
(TOpUPOBAHHBIE YTIEBOJOPOJHBIC MOIUMEPBI, TPA(UT, TIOKPBITHIA TOTMBUHII-CYIb()aTHEIM
WM NoAn3GUp-cyIbPOHHBIM TUIACTUKOM U MPOIMUTAHHBIA CMOJION.

CucreMbl OKUC/ICHHS YPaHA (XUMHYECKUI 00MeH)

CrnenuanbHO TpeJHA3HAYCHHBIC WITH MOATOTOBICHHBIC CHCTEMBI JIJIS OKUCIICHUSI U® B U™ s
BO3BpaIleHs B KacKaj pas[eleHHs H30TOIOB ypaHa B Mpollecce OOOTaIleHHs METOIOM
XAMHUYECKOro 0OMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKITIOYATh Takoe 000pyI0BaHUE, KaK:

a) obopymoBaHME I KOHTAKTHPOBAHUS XJIOpa M KHCIOpoaa ¢ BoAHBIME 3 dioeHTamMu
U3 0GOpYIOBAHMS pa3JeICHHUs HM30TONOB M SKCTPAKIMH obpasosaBmerocs U™ B
00CTHEHHBIN OPTaHUYECKHIA TIOTOK, BO3BPAINAIOIIUICS 13 POU3BOJICTBEHHOTO BBIXO/Ia
Kackaja;

b)  oOopymoBaHuE, KOTOpOE OTHENISET BOAY OT COJSIHOM KHCJIOTBI, YTOOBI BOJa H
KOHIIEHTPHPOBAHHASL COJITHAsE KUCIOTa MOTIM OBl OBITH BHOBH BBEJNICHBI B TPOIECC B
HYKHBIX MECTaX.

BricTpo pearnpyromme HOHOO0OMeHHbIE CMOJIbI/axcOpOeHThI (HOHHBIH 00MeH)

Beictpo  pearupyronye  MOHOOOMEHHBIE  CMOJIBI WM @JICOPOCHTHI,  CIEIUAIBHO
MpelHa3HAUCHHBIE WM TOATOTOBJCHHBIE M OOOTalleHWs ypaHa C MCHOJIb30BaHUEM
IpoIiecca MOHHOTO OOMEHa, BKIIIOYAs MMOPHCTBIE CMOJIBI MaKpOCETYAaTONH CTPYKTYPHI W/HIH
MeMOpaHHBIe CTPYKTYpbI, B KOTOPBIX aKTHBHBIE I'PYIIIBl XMMHUYECKOTO OOMEHA OrpaHUYEHBI
MOKPBITHEM Ha MOBEPXHOCTU HEAKTHBHOW IMOPUCTON BCIIOMOTATEILHON CTPYKTYPBI, U JPYTHE
KOMITO3UTHBIE CTPYKTYpPHI B IIFO00M TpuemieMoit ¢opme, BKIIOYAs YacTHUIIBI BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJIBI/ancopOeHTH UMEIoT auaMeTphl 0,2 MM HITH MEHEe W JOJDKHBI OBITh
XUMHMYECKH CTOMKHMU 10 OTHOLIEHUIO K PACTBOPAM KOHLICHTPUPOBAHHOM COJITHOW KUCJIOTHI,
a TaKke JIOCTaTOYHO MPOYHBI (DU3MYECKH, C TEeM YTOOBI MX CBOMCTBA HE YXY/IIAIUCH B
0OMEHHBIX KOJOHHaX. CMOJBI/afACcOpOCHTHI CIEIUANBFHO TpeIHA3HAYCHBI U TONYUYCHHUS
KAHETHKH OYeHb OBICTPOro OOMEHa HM30TONOB ypaHa (IJMTENBHOCTH IOJTyOOMEHa MeHee
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5.6.7.

5.6.8.

5.7.

10 cexyH) 1 00J1aJat0T BO3MOXKHOCTBIO paboTaTh MpH TeMiepaType B nuanasone ot 100°C no
200°C.

HNonooOMeHHbIEe KOJTOHHBI (MOHHBII 00MEH)

Hunmwaaprdaeckre KOJOHHBI nuamerpoM Oosee 1000 MM it ynepKaHWS W TIOUICPKAHMS
3aII0JIHCHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aICOPOCHTOB, CHEHAIBLHO MpeIHa3HAUYCHHbBIE HITH
MOATOTOBIICHHBIE JUTsl O0OTAILICHUS YpaHa ¢ MCIONb30BaHHEM HOHOOOMEHHOTO Mpolecca. ITH
KOJIOHHbI ~HM3TOTOBJIEHBI M3 MarepuajoB (TakuMX, Kak THTaH MIM (TOPUPOBAHHBIC
YIJNIEBOAOPOJHBIE  IOJMMEphI), CTOMKHX K KOPPO3HM, BBI3BIBAEMOM  pacTBOpaMu
KOHILIEHTPHPOBAHHOM COJITHOM KUCIIOTHI, WJIH 3alUIIEHb]I MOKPHITUEM W3 TaKUX MaTepUalioB U
CIOCcOOHBI paboTarh mpu Temriiepatype B auanasoHe oT 100°C no 200°C u naBieHUW BBIIIE
0,7 MIla (102 ¢yHT/KB. mI0tM).

HonooOMeHHbIe cucTeMbl peduirokca (MOHHBII 00MeH)

a) CHeHI/IaJILHO MpeaAHa3HAYCHHBIC WJIM ITOATOTOBJICHHBIC CHUCTEMbl XHUMHWYCCKOI'0 WJIN
SJICKTPOXUMHUYCCKOI'O BOCCTAHOBJICHUA IJId PETCHCpaliun peaFCHTa(OB) XUMHYCCKOI'O
BOCCTaHOBJICHUA, I/ICHOJ'ILSyeMOFO(LIX) B KaCKaJgax HOHOOOMEHHOTO 06OFaH_IGHI/I$I YpaHa.

b) CHeHI/IaﬂLHO NpECAHA3SHAYCHHBIC WM IMOATOTOBJICHHBIC CHUCTCMBI XMMUYECKOI'O HIIA
AIEKTPOXUMHUYUECKOTO OKUCIICHUSI Uil pPEreHepalde  pearcHTa(oB) XHUMHUYECKOTO
OKHCIICHHSI, UCIIONTb3yeMOTo(BIX) B KaCKa/lax MIOHOOOMEHHOTO 00OTaITICHUS YpaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B nponecce noHooOMeHHOrO 00OraIeHys B Ka4eCTBE BOCCTAHABIMBAIOLIETO KATHOHA MOXKET

HCIIONB30BATECA,  HAampuMep, TpexameHtHeii turtan (Ti®), u B  5ToM  ciydae
43 4

BOCCTaHOBHTENIbHAs CHCTeMa Oy/eT BrIpabaThiBath Ti'~ MOCPEICTBOM BOCCTaHOBIEHHS Ti .

B mpouecce B KauecTBE OKHCIMTENS MOXKET MCIIOIB30BAThCS, HATPHMED, TPEXBAJICHTHOE
xeneso (Fe™), i B 3ToM ciydae crcteMa okucIeHus Oyer BhpabatsiBath Fe'™ mocpencTBoM
oxucnenus Fe ™.

CHeIII/IaJII)HO npeaHasHa4€HHbIC HWJIUX IOAT0TOBJ/ICHHBIC CHCTEMBI, oﬁopyHOBaHne 41
KOMIIOHEHTBI /1 MCITIOJIB30BAHUSA B JIa3€PHBIX 000raTuTeJILHBIX YCTaHOBKax

BBOJIHOE 3AMEYAHUE

CymiecTByOIIMe CUCTEMBl 11 OOOTaTUTENBHBIX IIPOLIECCOB C HCIONB30BAHHEM JIa3€pOB
JeTsITCSL Ha JIB€ KaTeropuH: Te, B KOTOPBIX padodel cpemod SBISIOTCA Mapbhl aTOMapHOTO
ypaHa, ¥ Te, B KOTOpPBIX paboyeill cpenoil sSBISIOTCS Mapbl YpaHOBOTO coenuHeHus. O0mummu
Ha3BaHMAMH Ul TaKUX MPOLECCOB SIBISIIOTCS: IEpBas KaTeropus - Ja3epHOE paslielicHUE
M30TOMOB 1O Meronxy aTtoMmapHbix mapoB (AVLIS wmmu SILVA); Bropast kareropus -
MOJIEKYJIIPHBIN MeTO. JiazepHoro pasaenenus uzotornoB (MLIS wiu MOLIS) u xumuyeckast
peaknusi TOCpEeNCcTBOM M30MpaTenpHOW TOo wu3oTomaMm JasepHoil aktuBamuu (CRISLA).
Cucremsl, 000pyI0BaHHE M KOMIIOHEHTHI JJIsl YCTAaHOBOK JIa3€PHOI0 OOOTaleH!s] BKIIIOYAOT:
a) ycTpoMcTBa Uil TOJAa4d TapoB  METAUIMYEcKoro ypaHa (i wm30MparenbHON
(OTOMOHM3AIMN) WIM YCTPOWCTBA Uil TIOJAYd IapOB YPAaHOBOTO COEAMHEHHS (s
(hoToaMCCONMAITIY MITH XUMIIECKOM aKTHBAITH); b) ycTpoHcTBa It cOopa 000TaleHHOTO |
00eTHEHHOTO METAJUIMYEeCKOro ypaHa B KadecTBe 'mpoxykra" U "XBOCTOB" B TepBOM
KaTeropHH M yCTPOMCTBA AJ1s cOOpa pa3NoKeHHBIX WM BBIILIEIIINX U3 PEaKIUH COSTUHEHNH B
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5.7.1.

5.7.2.

5.7.3.

KauecTBe '"MpoAykTa' M HeoOpabOTaHHOTO MaTepHana B KadecTBe "XBOCTOB" BO BTOPOM
KaTeropuu; c) paboune Jia3epHbIE CHCTEMBI Ul M30MPATEIbHOIO BO30YKACHHS H30TOIOB
ypana-235; wu d) obopymoBaHWe I TOATOTOBKH TIOAAYM W KOHBEPCHH TIPOIYKTA.
BcrnenctBue cnoXHOCTH CHEKTPOCKOITMM aTOMOB M COETMHEHHUH ypaHa MOXKET TTOTpeOoBaThCA
HCTIONIB30BaHUE JIIOOO0H U3 Psiia MMEIOLIUXCS JIa3ePHBIX TEXHOIOTHIA.

[NOSACHUTEJIBHOE 3AMEYAHUE

MHorve 13 KOMIOHEHTOB, MEPEUHCIEHHBIX B 9TOM Pa3JIelNie, BCTYNAOT B HEMOCPEACTBEHHBIN
KOHTaKT € IIapaMH METaJUTMYECKOr0 ypaHa W C KHUIKOCTBIO, WIIN C TEXHOIOTUIECKUM Ta30oM,
cocrosiuMm u3 UFg nmu cMecu u3 UFq u qpyrux ra3os. Bee MOBEpXHOCTH, KOTOPBIE BCTYIAIOT
B KOHTaKT ¢ ypaHoM mnnd UFg, MOMHOCTBIO M3TOTOBIEHBI U3 KOPPO3UECTOMKUX MAaTEpUalOB
WIN 3aIlUIIEHB NOKPBITHEM M3 TaKUX MaTepuaioB. Jid meneil paszmena, OTHOCSAIIETOCS K
KOMITOHEHTaM 00OpYAOBaHHUS JUIS Ja3epHOro 0OoTraiieHus, MaTepralbl, CTOHKHE K KOPPO3UH,
BBI3bIBAEMON IIapaMU WM KUJIKOCTSIMH, COAEPKAIIUMU METAIIMYECKUI ypaH UM ypaHOBBIE
CIIJIaBbl, BKIIOYAIOT TOKPBITHIN OKCHIOM UTTPHS TpauT M TaHTAI; U MaTepHajbl, CTOHKHE K
Koppo3uH, Bbi3bIBaeMOl UFs, BKIIOYAIOT MeIb, HEPXKABEIOUIYI0 CTallb, aJIOMHHHM,
AIIOMHUHHEBBIE CTUIABHI, HUKENb WK CIUIaBbl, conepkamue 60% Hukemns u 0osee, U CTOHKHE K
UF¢ momHOCTBIO (PTOPHUPOBAHHBIE YTIICBOAOPOAHBIE OIUMEPBL.

Cucrembl BoinapuBanus ypana (AVLIS)

CriermuaibHO  TIpeMHA3HAYCHHBIC WM ITOATOTOBJICHHBIE CHCTEMBI BEHITIAPUBAHHS YpaHa,
KOTOPBIE COAEPIKAT BHICOKOMOILIHBIE MOJIOCOBBIE UM PACTPOBBIE 3JIEKTPOHHO-TYUEBbIE MTYLIKA
C IepeiaBacMoi MOIITHOCTRIO Ha MHITICHB Oonee 2,5 kB1/cm.

Cucremsbl U1s1 00paGoOTKH KUAKOMETAJLINYecKoro ypana (AVLIS)

CrnenuaibHO TpeHA3HAYCHHbIC WM TOArOTOBJICHHBIC CHUCTEMBI sl 0OpabOTKH KUAKOTO
MeTaJlla JJisl PACIUIaBICHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 TUIJICH |
OXJTXKTAIOIIETO 000PYIOBAHMS IS TUTJICH.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTHI STOH CHUCTEMBI, KOTOpBIE BCTYMAalOT B KOHTakT C
paciiaBJICHHBIM YPaHOM WJIM YPaHOBBIMH CIUIaBaMH, M3TOTOBJICHBI M3 KOPPO3UECTOMKHX U
TEPMOCTOMKHMX MaTepPHUaJIOB WM 3ALIMIIEHBI TIOKPBHITHEM U3 TaKUX MarepuaioB. [Ipuemnemsle
MaTepuajbl BKIIOYAIOT TAaHTAJ, MOKPHITHIA OKCHAOM MTTpUS TpaduT, rpaduT, MOKPBITHIA
OKHCIIAMU JPYTHX PEIKO3EMEIIbHBIX JIEMEHTOB MM UX CMECSIMHU.

Arperatsl 115 coopa ""'mpoaykra' u ""xBocTOB' MeTa/uIMYeckoro ypana (AVLIS)

CrienuanbHO TIpeHAa3HAYEHHBIE WM TOATOTOBJIEHHBIE arperarsl Uit cOopa "mpoaykra" u
"XBOCTOB" METAJUIMYECKOTO YpaHa B KUAKOM WK TBEpIoH (opme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperatoB M3rOTOBJICHBI U3 MATEPHAIOB, CTOMKUX K HAIPEBY U KOPPO3HUH,
BBI3BIBAEMOM MapaMy METATIMYESCKOTO YpaHa WM KHUAKOCTBIO, WUITH 3alIUIICHBI TOKPHITHEM
U3 TaKUX MaTepHAaOB (TaKHX, KaK MOKPBITBIH OKCHJOM UTTPHsI TPadUT WM TAHTAT) U MOTYT
BKJIFOUaTh B ceOs1 TpyOOMpPOBO/IbI, KialaHkl, ITyIepa, "xen00a", BBObI, TEINIOOOMEHHUKU U
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

KOJUUICKTOPHBIC IUJIACTUHBI IS MArHUTHOTO, S3JICKTPOCTATUYCCKOIO WJIM APYTrUuX METOI0B
pa3aciIiCHUA.

Koxyxu pazgeaureanbHoro moayJsisi (AVLIS)

CrenyanbHO NpeJHa3HaYeHHbIE WIN OATOTOBJICHHBIC IMIMHAPUYECKUE WIH [IPSIMOYTOJIbHbIE
KaMephl /IS TIOMEUICHUS B HUX HCTOYHHKA MapoB METAUIMYECKOTO ypaHa, 3JIEKTPOHHO-
Jy4eBOH MyIIKH M KOJUIEKTOPOB "mpoaykra" u "XBOCTOB".

INTOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKYXH HUMEIOT MHOKECTBO BXOIHBIX OTBEPCTHUH VISl MMOJAYM HJICKTPONUTAHUS U BOJPDI,
OKHa ISl JTa3epHBIX ITyYKOB, COCIMHEHNI BaKyyMHBIX HACOCOB, a TAKXKe Ul TUArHOCTUKU U
KOHTPOJII KOHTPOJBHO-U3MEPUTENBHBIX NPHOOPOB. OHH HMEIOT MPUCIIOCOOTICHUS JUIA
OTKPBITHS ¥ 3aKPBITHSI, YTOOBI 00eCTIEYHTh 00CTY )KUBaHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYKOBbBI€ pacimpuTebHble comia (MLIS)

CreuuanbHO NpEAHA3HAUYECHHBIE WM TOATOTOBJICHHBIE CBEPX3BYKOBBIE PACILIUPUTENBHBIC
coruia Ay oxjaxeHus: cmecet UFg 1 Hecymero raza 1o 150 K win Huke U Koppo3uecToikue
K UF6

Koustektopsl npogykra narugropucroro ypana (MLIS)

CrenuansHO TpeJHAa3HAYCHHbIE WM TOATOTOBICHHBIC KOJUIEKTOPHI TBEPJOrO MPOIYKTa
matudropuctoro ypaHa (UFs), cocrosmme w3 (uibTpa, KOIJIEKTOPOB YIApHOTO HIIH
IIMKJIOHHOTO THITA WJIM MX COYeTaHui 1 Koppo3uectoiikue k cpene UFs/UFs.

Kommpeccopst UF¢/necymero raza (MLIS)

CrienyanbHO TIpeAHA3HAYeHHBIE MM TOATOTOBJIEHHBIE Kommpeccopbl it cmeceit UFg u
Hecyllero raza il janurensHoM okcrutyataumud B cpene  UFg. KommoHeHTBI 3THX
KOMIIPECCOPOB, KOTOpPBIE BCTYNAIOT B KOHTAKT C HECYIIMM Ta30M, W3TOTOBIIEHBI H3
kopposuecTorkux k UFq MaTepraioB Wi 3alUILEHb] IOKPBITUEM U3 TAKUX MaTEPUAIIOB.

YnnorHenus: Bpamawomuxcs sajios (MLIS)

CrenuansHO TpeaHa3HAYCHHBIE WM IMOATOTOBJICHHBIC YIUIOTHEHUS BPAIIAIOIIMXCS BaJOB,
YCTaHOBJICHHBIE Ha CTOpPOHE IIOJIaYl W Ha CTOPOHE BBIXOAA Ui YIUIOTHEHUWS Baja,
COEIMHSIONIET0 POTOP KOMIIpeccopa ¢ MPUBOAHBIM IBHTATENIEM, C TEM YTOOBI 00ECTIEYHThH
HAJIOKHYI0 TepPMETH3alMIO, MPEJOTBPAIAIONIYI0 BbIXOJ TEXHOJOTMYECKOro Ta3za WM
HaTeKaHME BO3yXa WIH YIUIOTHSIOUIETO ra3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KoTopast
3anonaeHa cMeckio UF u Hecymero rasa.

Cucremsbl ¢propupoBanust (MLIS)

CrienpanbHO TIpeTHa3HAYeHHbIE WM MOJATOTOBJICHHBIE cUCTeMBI i GropupoBanus UFs (B
TBepaoM coctostanm) B UF¢ (Taz).
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5.7.10.

5.7.11.

5.7.12.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMEBI TIpeaHa3HadeHb! sl hTopupoBanus coopanHoro mopomka UFs B UFg B memsax
MOCNICAYIOIIEr0 cOopa B KOHTEHHepax MPOAYKTa WM s nogadd B Omoku MLIS s
JIOTIOJTHUTEIILHOTO oOorareHus. [Ipu npruMeHeHur OJTHOTO IMOJX0/1a peakius (pToprupoBaHUS
MOXeT OBITh 3aBEpIIeHa B IMpeAeNiax CUCTEMBI pa3feieHHs] W30TOIOB, TIE WAET Peakius u
HETIOCPEJICTBEHHOE H3BJICUCHHUE W3 KOJUIEKTOpOB 'mpoxaykra'. IIpm mpuMeHeHWH Ipyroro
noxaxona nopomok UFs MoxkeT ObITh M3BJIEUEH/IIEpEMEIeH U3 KOJUIEKTOpOB "MpoayKTa" B
MOJXOAIINN peakTop (HalpuMep, pPEeakTop C IICEBIOOKMKEHHBIM CJIOeM KaTalll3aropa,
TEIMKONIAITBHBIA PEaKTOp FITK sKapoBas OalrHs) B IENIX GToprpoBaHUA. B oboux ciydasx
UCIIOJNIB3yeTCsl 000PYIOBaHUE YISl XpaHCHUs U TepeHoca (ropa (Miau APYrHX MPUEMIIEMBIX
¢Topupyromux peareHToB) U uisi coopa u neperoca UF.

Macc-cnekTpomerpsbl/ucrounnku nuonos UFg (MLIS)

CreuuanbHO NpeJHa3HaYeHHbIe WM HOATOTOBJICHHbIE MATHUTHBIC MM KBaAPYIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMOi Macchl,
"mpoaykra" win "XBocTOB" M3 Ta3oBeIX MOTOKOB UFs M oOnajmaromme MOTHBIM HaOopoM
CIIEIYIOIINX XapaKTePHCTHK:

1. yIeNbHas pa3peliaronias CrrocOOHOCTh 1o Macce cBbite 320;

2. coacpkar HCTOYHHUKHM HOHOB, HW3TOTOBJIICHHBIE HW3 HHXpOMa HWJIM MOHECIA WU
3allIMIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHBIC,

3. CoZIepKaT MOHU3ALMOHHBIE HCTOYHUKH C O0MOAapIMPOBKOM 3IEKTPOHAMH;

4. COoZIepIKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO AJIsl N30TOMHOIO aHAJIN3A.

Cucrembl nogaun/cucreMsl 0TBoAa '"'mpoaykra'’ u "xsocroB' (MLIS)

CrenyanpHO MpeAHAa3HAYCHHBIE WM TOATOTOBIEHHBIE TEXHOJOIMYECKHE CHUCTEMBI WIH
000pyoBaHue I 00OraTUTENbHBIX YCTAHOBOK, M3rOTOBJIEHHBIE U3 Koppo3uecToiikux K UF,

MaT€pHUajioB, UM 3alIUIICHHBIX ITOKPBITUEM M3 TAKUX MAaTCPpHUaJIOB, BKIIOYAIONINE:

a)  TIMTAlOIIUE aBTOKJIABBI, MEYM WIIM CHUCTEMBI, UCToNb3yeMmble s momaun UFg s
Tporiecca o0orameHus;

b) necyOnuMaropel (MM XOJNIONHBIE JIOBYIIKH), HCIIONb3yeMble IS BBIBEACHUS
narperoro UF¢ u3 mporiecca oGoraiieHust 1yist MoC/e Iy OIIEro MepeMeICHHS;

C)  CTaHUMM OTBEPXKICHWA WIM OXKWKEHUs, Hchonb3yemble Ui BbeiBeneHus UFs u3
npouecca oborameHus myteM cxatua u nepesona UFg B JKuaKyo WM TBEpAyIO

dopmy;

d)  crammmm "npoxykra" wnm "xBocToB", ucmoib3yemble aius mnepemerieHus UFs B
KOHTEHHEPBHI.

Cucremsl otnesenns UFg or Hecymero raza (MLIS)

CHGHI/IEUII)HO NMpeaAHASHAYCHHBIC MM TIIOATOTOBJICHHBIE TCXHOJOTUYCCKUE CUCTEMBI JId
OTACICHUA UF6 OT HECYULICTO rasa. HecymHM ra3oM MOXKET OBITh a30T, aproH WK JPYT! Ol ras.
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5.7.13.

5.8.

5.8.1.

[NOACHUTEJIBHOE 3AMEYAHUE
3TH CUCTEMBI MOTYT BKITIOYATh TaKoe 000pyIOBaHHUE, KaK:

a) KPHUOTCHHBIC TCIUIOOOMEHHHUKH WIJIM  KPHOCETApaTophl, CIIOCOOHBIE  CO37aBaTh
temnepatypsl -120°C unm MeHee, Win

b)  OmOKM KPHMOTEHHOTO OXJIaXIEHHs, CIOCOOHBIE co3maBarh Temmeparypsl -120°C wmu
MeHee, WIH

c) xosonuble noByku UFe, criocoOHbIe cozaaBaTh Temneparypsl -20°C wim MeHee.

Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

Jlazepbl WM Jla3epHbIE CHCTEMBI, CIICIHAIBHO MPEIHa3HAYCHHBIC WM MOATOTOBICHHBIC VIS
paszienieHns H30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00bIMHO COCTOMT M3 ABYX JIa3epoB: Jia3epa Ha mapax
MeIW | Jiazepa Ha kpacurensix. JlazepHas cucrema mist MLIS oObraHO cocTomT M3 nasepa,
pabotaromero Ha CO, WM SKCUMEPHOTO Jiazepa M MHOTOXOJOBOM ONTHYECKON SUCHKH C
BpAIAIOIMMHUCS 3epKajlaMi Ha 00enux cTopoHax. JIJisl J1a3epoB WM JIA3CPHBIX CHCTEM IIpU
00oux mporueccax TpeOyeTcsi CTadWIN3aTop CHEKTPOBOW YacTOTHI AJsl pabOThl B TEUCHHE
JUTUTENTBHBIX NIEPHOJIOB BPEMEHH.

CrienuajbHO NpeIHA3HAYEHHBbIE WM TOATOTOBJIEHHbIE CHCTEMBbI, 00OpYIOBaHHE M
KOMIIOHEHTHI VISl MCHOJIB30BAHUS HAa 000raTHTEJbHBIX YCTAHOBKAX € IUIa3MEeHHBIM
paszeieHuemM

BBOJIHOE 3AMEYAHUE

[pu mponecce MmIa3MeHHOTO pasliefieHusl IIa3Ma, COCTOSIIas W3 WOHOB ypaHa, MPOXOAUT
yepes AMEKTPUUECKOE MOJe, HACTPOESHHOE HA YaCTOTy MOHHOTO pesoHanca U™, ¢ Tem uToObI
OHH B TIEPBYIO 0Yepelb MOTIIOIAIN SHEPTHIO M YBEITMIUBAJICS UAMETP MX IMTONOPOOOPa3HBIX
opout. oHBI ¢ MPOX0XKICHUEM TI0 OOJIBITIEMY THAMETPY 3aXBaTBIBAIOTCS VI OOpa30BAHUS
npoaykTa, oGoramenHoro U, Ilmasma, koTopas 0Opa3oBaHa MOCPEACTBOM HOHM3ALMM
YpaHOBOTO Tapa, COACPXKHUTCS B BAaKyYyMHOH KaMepe C MAarHUTHBIM IIOJIeM BBICOKOM
HaNpsDKEHHOCTH, OOpa3oBaHHBIM C TIOMOIIBIO CBEPXIMPOBOJAIMEr0o MarHuTa. (OCHOBHBIE
TEXHOJIOTMYECKHE CHUCTEMBI Tpoliecca BKIIOYAIOT CHUCTEMY TEHEpalyd YPaHOBOH ILIA3MEI,
pas3IenuTeNbHBIA MOIYJIb CO CBEPXIPOBOISIIMM MAarHUTOM M CHCTEMBI M3BJICYCHUSI MeTallia
it coopa "mpoaykra” u "XBOCTOB".

MuKpOBOJHOBbIE HCTOYHUKH JHEPTUH U AHTEHHBI
CriermuaisHO TIpeTHa3HAUYEHHBIE WM TTOJITOTOBJICHHBIE MUKPOBOTHOBBIC UCTOYHHKH SHEPTHH
U aHTEeHHBl I TeHepalMd WIA YCKOPEHHS HOHOB M O0JANaiolfe  CICTYIOIUMEI

xapaktepucTukamu: 4actora Beiie 30 I'T u cpeiHss BBIXOJHAS MOIIHOCTh YISl TeHEpalluy
noHOB Ooiee 50 kBT.
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5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

CoJieHOMIbI 17151 BO30Y K/I€HUsI HOHOB

CrermanbHO TpeHA3HAYCHHbIE WM IOATOTOBJICHHBIE COJEHOWABI UL PaIdO4acTOTHOTO
BO30Y>KIEeHHS HOHOB B Anana3oHe yactot 6osee 100 k11 1 criocoOHBIE paboTaTh IpH CpemHen
MorHocTH 6ojee 40 kBT.

CucrtemMbl reHepauuy YPaHOBOii MJIa3MbI

CrneunanbHO MNpeAHA3HAYCHHbIE WM TOATOTOBICHHBIE CHCTEMBl T'EHEPAlMH ypPaHOBOH
IUIa3MbI, KOTOpPBIE MOIYT COJEP)KaTb BBICOKOMOILHBIC IIOJIOCOBBIC WJIM PacTPOBBIE
ANIEKTPOHHO-JTyYeBbIE MYIIKH C TIepeAaBaeMOil MOLIIHOCTBIO Ha MUILIEHB OoJee 2,5 KBT/cm.

CucreMbl 111 00pa00TKH KMIKOMETAIIHYECKOr0 ypaHa

CrienManbHO TpeIHA3HAYCHHBIC WM TOJTOTOBJICHHBIC CHUCTEMBI JJIS OOPaOOTKH IKHIIKOTO
MeTaJia /sl PACIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIME W3 TUIJCH |
OXJTXKTAIOIIETO 000PYIOBAHMS TSI TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTHI STOH CHCTEMBI, KOTOpbIE BCTYMAalOT B KOHTakT C
paCIIaBIECHHBIM ypaHOM WM YPaHOBBIMU CIUIABaMH, W3TOTOBIIEHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOMKUX MaTEpUaJIOB WX 3ALIUILIEHBI IOKPBHITHEM U3 TaKUX Marepuaios. [Ipuemiemblie
Marepranbl BKIIOYAIOT TAHTaJ, MOKPHITBIA OKCHAOM WTTpUS rpaduT, TpaduT, MOKPHITHINA
OKHCIIaMH JPYTHX PEIKO3EMENIBHBIX AJIEMEHTOB MM MX CMECSIMU.

Arperatsl 1151 cOopa "'mpoaykra' u ""XBOCTOB' MeTaJLINYECKOI0 ypaHa

CrnenuanbHO MpeHA3HAUCHHBIE WM MOATOTOBJICHHBIC arperatsl s coopa "mpoaykra' u
"XBOCTOB" I METALIMUECKOTO ypaHa B TBepmod ¢opme. DTm arperatsl it cobopa
W3rOTOBJICHBI W3 MATEpUAJIOB, CTOMKHMX K HAarpeBy W KOPpPO3UM, BBI3BIBAEMON Iapamu
METAJUTMUECKOTO ypaHa, TaKuX, Kak TpaduT, MOKPHITHIA OKCHIOM HUTTPUS, WM TaHTAN, WIH
3aIIUIIEHBI TOKPHITHEM U3 TAKHX MaTePUaIOB.

Ko:xyxu pa3ienTejibHOro MOIYyJist

[unuHApHYecKre KaMepbl, CHENUANIbHO TpeJHA3HAYCHHBIC WM TOJATOTOBICHHBIC IS
WCIOJIb30BaHUS HAa OOOTaTUTENBbHBIX YCTAaHOBKAaX C IUIa3MEHHBIM pa3JelICHUEM, JUIs
MOMEIICHHS B HUX HCTOYHHUKA YPAHOBOW TJIa3MbI, SHEPIETHYESCKOTO COJICHOU A PATIMOYACTOTHI
1 KOJUTEKTOPOB "TipoaykTa" u "XBOCTORB".

[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYyXHW HMMCIOT MHOXCCTBO BXOIHBIX OTBepCTI/Iﬁ 1A 1oJavr  DJICKTPONMTaHUs,
COCIMHCHUM I[I/I(l)(by3I/IOHHLIX HaCOCOB, a TAKKE I JUArHOCTUKU U KOHTPOJIA KOHTPOJILHO-
HU3MCPUTCIIbHBIX HpI/I60pOB. OHH UMEIOT HpI/ICHOCO6J'I€HI/I$I JUISL OTKPBITHSA U 3aKPBITUS, YTOOBI
00ecITeYnTh 06CJ'IY)KI/IBaHI/Ie BHYTPEHHUX KOMIIOHCHTOB U U3TOTOBJICHBI U3 COOTBETCTBYIOIUX
HEMaroMTHBIX MaTCprajiOB, TaKMX, KaK HEPIKaBCIOIIasa CTallb.
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5.9.

5.9.1.

CHeIII/IaJII)HO npeaHasHa4€HHbIC HWJINX TNOAT0TOBJ/ICHHBIC CHCTEMBI, OﬁopyHOBaHHe 41
KOMIIOHEHTBI /I MCITOJIB30BAHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O odorameHust

BBO/JIHOE 3AMEYAHUE

IIpu sneKTpoMarHUTHOM MPOLIECCE HOHBI METAINYECKOTO YPaHa, IO0JIyYeHHbIE TOCPEACTBOM
HMOHU3AIMU MUTAoIero MaTepraia u3 coneil (00brano UCl,), YCKOPSIFOTCS U MPOXOIAT Yepes3
MarHuTHOE TOJIe, KOTOPOE 3aCTaBIsIeT HOHBI PA3JIMYHBIX U30TOMOB MPOXOAUTH MO Pa3INYHBIM
HarpaBieHusiM. OCHOBHBIMU KOMIIOHEHTaMU 3JIEKTPOMAarHUTHOTO HM30TOIHOTO CerapaTropa
ABIAIOTCA:  MAarHUTHOE IOJi€ U1 OTKJIOHCHUS/pa3lefieHus] W30TOIOB HOHHOIO IIydKa,
HCTOYHMKA WOHOB C €r0 CHUCTEMOW YCKOpEHHMS, U CHCTeMBI cOOpa OTIEICHHBIX HOHOB.
BcnomorarenpHble CHCTEMBI AJIs 3TOTO MIPOLIEcca BKIFOYAIOT CHCTEMY CHA0KEHHUsI MAarHUTHOM
SHEPrueH, CUCTEMbl BBICOKOBOJBTHOI'O IHMTAHUSI MCTOYHUKA HMOHOB, BAKYYMHYIO CHCTEMY H
OOIIMpPHBIE CHCTEMbl XHUMHYECKOW 0OpabOTKM JUIi BOCCTAHOBJEHHUS TMPOAYKTa U
OYHCTKHU/pereHepayi KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TONOB

BHCKTpOMaFHI/ITHLIC CcerapaTopbl H30TOIIOB, CIICIaJIbHO MNpeaAHA3HAUYCHHDBIC nim
IIOATOTOBJICHHBIC I PasACICHUSA HM30TOIIOB YypaHa, U 060py,Z[OBaHI/Ie U KOMIIOHCHTBI JIA
9TOrI'0, BKJIrO4asi:

a) HcTounnkmn noHOB

CrenManbHO  TIpelHA3HAYCHHBIE WM  TIOATOTOBJICHHBIC  OTACIBHBIC MU
MHOTOYHCIICHHBIE WCTOYHUKH WOHOB YpaHa, COCTOSIIME K3 HCTOYHHKA Tapa,
HMOHHU3ATOpa M YCKOPUTENS Iy4YKa, H3rOTOBJIICHHBIE W3 COOTBETCTBYIOIIMX MAaTCPHAJIOB,
TaKuX, KaKk Trpa(ur, HEpPXKaBEHIas CTalb WIA Melb, U CIIOCOOHBIX 00ECIEeUMBATH
o0mmit Tok B my4ke HoHOB 50 MA nnm Ooree.

b)  Komiekropbl HOHOB

KomnekTopHple MIAaCTHHBL, UMEIOIINE JBE WM Oojee IMEeTH M T1a3a, CIEIHaTbHO
MpeaHa3HauYCHHBIC WM MTOATOTOBJICHHEBIE Ui cOOpa IMyYKOB MOHOB OOOTAIEHHOTO U
00CTHEHHOTO ypaHa ¥ M3TOTOBJICHHBIE M3 COOTBETCTBYIOIIUX MAaTEPHAIOB, TAKUX, KaK
rpaduT WM HEPIKABEIOIAs CTallb.

c)  Bakyymnble koxyxu

CrennanbHO TIpeHA3HAYECHHbIE WM IIOJTOTOBJICHHBIE BAKyyMHBIC KOXKYXU JUIS
JJIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, M3TOTOBJIEHHBIE U3 COOTBETCTBYIOIIMX
HEMarHUTHBIX MaTepHaJIOB, TaKUX, KaK HEpXaBerollas CTalb, U NpeJHa3HAYeHHbIE IS
padots! ipu nasnennu 0,1 [a wnm Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CHELHANbHO NPEAHa3HA4YEHbI ISl IOMELICHU B HUX UCTOYHHKOB HOHOB,
KOJUTEKTOPHBIX IJIACTUH M BOAOOXJIAKAAEMBIX BKJIABIIIEH ¥ UMEIOT MPUCTIOCOOIECHUS
Ul coenuHEHUH AnGQy3UOHHBIX HAaCOCOB M HPHCHOCOONEHMS [UISI OTKPHITHS H
3aKpPBITHS B LIEISIX U3BICUEHHS U 3aMEHBI 3TUX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarsuTHbIC ITOJIOCHBIC HAKOHCUYHHUKU

CrienanbHO TIpeJHA3HAYEHHBIE WJIM  IIOATOTOBJICHHBIE MAarHWTHBIE —TIOJIOCHBIE
HAaKOHCYHHMKH, HMEIOIIHE auaMerp Oosiee 2 M, HUCHOJb3yeMble Jjisl OOeCIeYeHUsI
MOCTOSTHHOTO MArHUTHOTO TIOJISI B AJIEKTPOMArHUTHOM CelapaTrope H30TOMOB M I
MepEeHOCca MarHUTHOTO TIOJISI MEXKIY PaCIIONOKEHHBIMHE PSIIOM CerapaTopaMy.

BbICOKOBOJILTHbIE HCTOUHUKH MUTAHUA

CrnenuanbHO MpeIHa3HAuYCHHbBIE WM OATOTOBJICHHBIE BHICOKOBOJIBTHBIE HCTOYHUKY NMUTAHUS
JUTSl ICTOYHUKOB MOHOB, 00J1aal0IIKe MOJHBIM HaOOpOM CIEAYIOIINX XapaKTePUCTHK: MOTYT
paboTaTh B HEMpepBIBHOM pexuMe, BbixonHoe Hampspkerue 20 000 B wim Gonee, BRIXOTHOM
Tok 1 A nm 6onee u crabunuzanys HanpspxeHust meree 0,01% B Tedenue 8 yacos.

HcTOYHNKH NUTAHUS JIEKTPOMAruuToB

CrnenuanbHO IpeJHA3HAYCHHBIE WM TIOArOTOBJICHHBIE MOIIHBIE HWCTOYHUKH ITUTAHHS
MOCTOSIHHOTO TOKa JUISl 3JIEKTPOMAarHWUTOB, OOJagaloliye IMOJIHBIM HAOOPOM  CIEAYyIOLINX
XapaKTePUCTHK: BBIXOJJHOM TOK B HempepblBHOM pexume S00 A wmu  Oonee Tpu
Hanpspkeany 100 B wim Gostee, mpu ctabmmu3anyu o ToKy win HanpspkeHnto MeHee 0,01% B
TEUeHHE 8 YacoB.

YcTraHoBKH A1l IPOU3BOJICTBA TSIAKEJI0i BOAbIL, AeiiTepusi U eliTepueBbIX COeJNHEHMIT 1
o0opynoBanue, CleMAIBHO NPeIHAZHAYEHHOE WU IIOAT0TOBJIECHHOE 1151 3TOr0

BBOJIHOE 3AMEYAHUE

Tsokenmyro  BOAY MOXKHO TIPOU3BOJUTH, HCIONB3YsS pPa3iMyHble mporecchl.  OmHAKO
KOMMEPUECKH BBITOJHBIMH SIBJISIOTCS J[BA MPOLIECCa: TMPOIECC M30TOMHOTO OOMEHA BOJBI U
cepoBogopona (porecc GS) 1 mporece N30TOITHOTO 0OMEHa aMMHaKa U BOJIOPOIa.

[pouecc GS ocHoBan Ha 0OMeHe BOIOpOna M ACHTEpHUsl MEXKAY BOIOW M CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOpbIE SKCIUTyaTUPYIOTCSI C XOJIOAHOM BEpXHEW cekiued W ropsuen
HWKHEN cexkuued. Boga Teyer BHU3 MO KOJOHHAaM, B TO BpeMsl Kak CEpOBOJOPOAHBINA ra3
LUPKYJIUpPYeT OT JHA K BEPUIMHE KOJOHH. /{7 CONEMCTBHS CMEIIMBAHUIO Ta3a M BOJBI
WCHOJNB3YETCsl PsAl IbIpYaThiX JIOTKOB. JledTepuil mepemeniaercss B BOAY IpPHU HU3KUX
TEMITepaTypax ¥ B CEPOBOAOPOI IIPH BBICOKMX TeMmeparypax. OOoraieHHbIe IeiTeprueM ra3
WK BOJA YIAJSIOTCS U3 KOJIOHH MEPBOM CTYIEHH HA CTHIKE TOPSIYMX U XOJOJTHBIX CEKIUH, U
IPOIIeCC MOBTOPSETCS B KOJIOHHAX cremytomiel crymenu. [Ipomykr mocnenneit ¢assl - Bona,
oOoramienHas feiitepueM 10 30%, HampapisieTcss B JUCTWULIIMOHHYIO YCTAaHOBKY JUTS
MPOU3BO/ICTBA PEAKTOPHO-YHCTOM TSHKENOM BOJBI, T.€. 99,75% okucu nenTtepus.

B mporecce oOMeHa Mex Ty aMMHaKOM M BOJOPOJIOM MOXKHO W3BJICKaTh JIEHTEpUi U3 CHHTE3-
rasa nocpe€ACTBOM KOHTAKTa C KUJAKHMM aMMHAaKOM B IIPUCYTCTBUU KaTan3aTopa. Cunres-ras
nonaeTcss B OOMEHHBIC KOJIOHHBI M 3aTE€M B aMMHUAYHBIN KOHBepTep. BHyTpu KOJOHH ra3
MTOJTHIMAETCS OT JTHA K BEPILNHE, B TO BpeMs KaK )KUIAKHIA aMMHAK TeYeT OT BEPIINHBI KO JHY.
Helitepuid B cUHTE3-Ta3e JIMIIAETCS BOAOPOJA M KOHILIEHTPUPYETCS B aMMHake. AMMHUAK
IMOCTYMAacCT 3aTe€M B YCTAHOBKY [UIA KPEKHMHI'a aMMMaKa Ha AOHC KOJIOHHBLI, TOTrJa KaK ra3s
coOmpaeTcsi B aMMHavYHOM KOHBEpTepe Ha BepiIuHe. Ha mocnemyronux cTymeHsx MpOuCcXOoIuT
TarbHEHIIIee 00oTaleHne, U MyTeM OKOHYATEIbHON MUCTHILIALUN TIPOU3BOTIUTCS PEaKTOPHO-
yrcTas TspKenas Boja. [lomada cuHTe3-Ta3a MOXKET ObITh 00ecIieueHa aMMHUAYHON YCTaHOBKOM,
KOTOpasi B CBOK OYEpe/lb MOXKET OBITh COOPY)KEHa BMECTE C YCTAHOBKOH JUIsS POHM3BOJICTBA
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6.1.

6.2.

TSDKEIIO0M BOJbI IIYTEM H30TOIHOI'O oOMeHa aMMHaKa U BOAOpOAA. B nmponecce aMMHuavYHO-
BOAOPOAHOTO oOMEHa B KadeCcTBE HCTOYHHKA HCXOOHOI'0 HCﬁTepHH MOXET TaKXe
HCITOJIB30BaThCs OOBIYHAS BOIA.

MHorue npeaMeThl KIF0YEBOro O0OpYIOBAaHUS ISl YCTAHOBOK IO MPOM3BOJCTBY TSKEIOM
BOJBI, HWCIONB3YIOMUX TMporecchl GS wiIm  aMMHAaYHO-BOJAOPOAHOTO OOMEHA, IIMHPOKO
pacnpoCTpaHeHbl B HEKOTOPBIX OTPACISIX HEPTEXUMUYECKOH MpoMbIIIIeHHOCTH. OCOOEHHO
3TO KacaeTcsi HEeOOJBIIMX YCTAHOBOK, HCHONb3yronmx mporecc GS. OnHako HEMHOTHE
MpeaMEThl  00OpYZOBaHHS — SBISIOTCS — CTaHAapTHeIMH. [Ipomecckt GS W amMMmuaydHo-
BOZOPOMHOTO OOMeHa TpeOyroT 00pabOTKM OOJBIINX KOJMYECTB BOCIIIAMEHSIOIITIXCS,
KOPPO3UOHHBIX W TOKCUYHBIX JKUAKOCTEH MPU MOBBIIICHHOM JaBieHUU. COOTBETCTBEHHO MPH
pa3paboTKe CTaHAApPTOB MO MPOCKTHPOBAHUIO M OKCIUTyaTallid Jjis YCTAHOBOK U
000pYIOBaHUS, HCIOJB3YIOIMMX OSTH TPOIECCHl, CIEAYET YACNATh OONbIIOE BHUMAHHE
oJI00Py MaTepHalioB M MX XapaKTEPUCTUKAM C TEM, YTOObI O0CCICUUTh JUTUTEIIBHBIA CPOK
CITy>KOBI TP COXPAHEHHUU BBICOKOW 0€30MacHOCTH ¥ HanexkHOoCTH. OIpeesicHue MaciTaboB
00YCIIOBIMBACTCS TNIABHBIM 00pa3oM COOOPAKCHUSIMUA SKOHOMHKU M HEOOXOAUMOCTH. Takum
o0pa3om, Ooiplllasi 4YacTh MPEAMETOB OOOPYAOBaHHsS HW3TOTOBJISETCS B COOTBETCTBHH C
TpeOOBaHUSAMHU 3aKa34HKa.

Haxonen, crmemyer oTrmeruth, uTo Kak B mporiecce GS, Tak W B Tpolecce aMMHAYHO-
BOJIOPOJJHOTO ~ OOMEHa, TIpeaMeThl O0OpYIOBaHUs, KOTOpble IO OTACNLHOCTH HE
MIpeHa3HAYeHBI WA TTOATOTOBJICHBI CIIEIMAIBEHO JIIsl TIPOU3BOJICTBA TSDKENIOW BOABI, MOTYT
coOMpaTeCsl B CHCTEMBI, CIIEIMAJbHO TIpeTHA3HAYeHHbIE WM ITOATOTOBIICHHBIE JUIS
MIPOM3BOCTBA TSHKENOM BoabL. IIpiMepaMu Takux cucTeM, MPUMEHSIEMBIX B 000MX MpoIeccax,
SIBIISTFOTCSL CHCTEMa KaTAIUTHYECKOTO KPEKUHTa, UCIIONIb3yeMasl B IIPOIlecce OOMEHa aMMHaKa
¥ BONOPOAA, M IUCTWIUISIIIMOHHBIE CHCTEMBI, WCIIONB3yeMble B TPOIECCe OKOHYATEIHHOM
KOHILICHTPAILIMU TSAKEION BOJIbI, TOBOJAIIEH €€ 10 YPOBHS pEaKTOPHO-UYHUCTOM.

[Ipeametsl 0OopynoOBaHMs, KOTOpPBIE CHENUATBHO MPEAHA3HAYSHBI WM TOATOTOBICHBI JUISA
TIPOM3BOJICTBA TSDKEIIOW BOJBI ITyTEM HCIIOJNBE30BaHMSI JTHOO TIporecca oOMeHa BOIBI H
CEepoBOIOPO/IA, JIMOO Mpoliecca 0OMEHa aMMHaKa U BOJIOPOIa, BKIFOUAKOT:

Bono-cepoBoopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, H3TOTABIMBACMBbIE M3 MEIKO3EPHHCTON  YIJEpOJUCTOH  CTanu
(manpumep, ASTM A516), nmamerpom ot 6 M (20 dyTtoB) 10 9 M (30 PyTOB), KOTOPHIE MOTYT
AKCIUTYaTHPOBATKLCS TPH JABJICHUH CBhIMIe wiu pasHOM 2 MIla (300 dhyHT/KB. IIOWM) B UMEIOT
KOPPO3MOHHBIH JOIyCK B 6 MM HJIH OOJIbIIE, CIIEHIUAIbHO MpeTHa3HAYSHBI WK MOATOTOBIICHBI
JUTSL IPOM3BO/ICTBA TSDKEIOHM BOBI ITyTEM HCIOJIb30BaHHUS MPOLIECCa H30TOITHOTO 0OMEHA BOJIBI
1 CEpOBOIOPOIA.

l“a3011y31m H KOMIIPECCOPbI

OnHocrynienvatele, mManoHarnopHeie (T.e. 0,2 MIla nmm 30 QyHT/KB. AroiiM) 1eHTPOOESKHEIE
ra3ofyBKU WM KOMIIPECCOPBI JUIS IUPKYJSAIMKA CEPOBOJOPOAHOIO Tasza (T.e. Tasa,
comeprkamero Oomee 70% H,S), crenmanpHO mpeqHa3HAYEHHBIE WM TIOITOTOBIICHHBIC JUIS
MIPOM3BOACTBA TSDKETOH BOABI IyTEM WCIOJB30BAaHHWSA TMporecca OOMEHa BOABI W
CepoBOJIOPOAA. OTHW Ta30AyBKM WM KOMIPECCOPHl HMEIOT  MPOU3BOJUTENBHOCTD,
NPEBBIAIONLYIO WK paBHYI0 56 M°/c. (120 000 SCFM) npu SKCIUTyaTaluy MO JaBICHHEM,
mpeBbIIatomuM Wi paBHeM 1,8 MIla (260 GyHT/KB. moliM) Ha BXOAe, W CHAOKEHBI
CaIbHUKaMU, yCTOMYMBBIMU K Bo3aeHcTBIIO H,S.
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6.4.

6.5.

6.6.

6.7.

AMMHa‘lHO-BO}IOpO}IHLIe 00MeHHbIE KOJIOHHbI

AMMUIAYHO-BOIOPOTHEIE OOMEHHBIE KOJIOHHBI BRICOTOH Oosiee v paBHOM 35 M (114,3 dhyToB)
muamerpoM ot 1,5 M (4,9 pyroB) mo 2,5 m (8,2 dpyTOB), KOTOpBIE MOTYT JKCILIYaTHPOBATHCS
moj ~ JaBieHWeM, npeBblmatommM 15 MIla (2225 ¢yHT/KB. O10iiM),  clienMaIbHO
[IPe[HA3HAUCHHBIC WINM IIOArOTOBJIECHHBIE JUI1 IPOM3BOACTBA TSDKEIOM BOIBI IIyTEM
UCTIONIB30BaHM Tpoliecca oOMeHa aMMHaka M BOAOpPOJa. JTH KOJIOHHBI MMEIOT TaKkKe IO
MEHBIIEH Mepe OAHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€ JHaMerpa, 4YTo H
LWIMHAPUYECKas YacTh, Yepe3 KOTOPYIO MOTYT BCTABISATHCS WM BBHIHUMATHCS BHYTPEHHHUE
YaCTU KOJIOHHBI.

BHyTpEHHI/Ie YaCTU KOJJOHHBI M CTYIICHYATbIC HACOCHI

BryTpeHHre yacTd KOJIOHHBI M CTYIEHYAThIE HACOCHI, CIEIHMAIbHO TpeAHA3HAYCHHBIC HITH
MOATOTOBJICHHBIE Ui KOJOHH JUISI TPOHM3BOJICTBA TSDKEIONM BOABI IyTEM HCIIOJIB30BAHUS
mporiecca aMMHAYHO-BOJOPOMHOTO oOMeHa. BHyTpeHHWe 4YacTH KOJIOHHBI BKITIOYAIOT
CICIMAIbHO TPEAHA3HAYCHHBIC KOHTAKTOPBI MEXKIY CTYICHSIMHU, COJACHCTBYIOIINE TECHOMY
KOHTAKTy Ta3a U *KuAKocTH. CTyneHYaTble HacOChl BKJIIOYAIOT CIEIMAIbHO MPeIHA3HAYCHHEIE
Morpy’kaeMble B JKUIKOCTh HACOCHI IS IUPKYIIIAN )KAAKOTO aMMHaKa B Tpejiesiax oobema
KOHTaKTOPOB, HAXOJSIIIUXCS BHYTPHU CTyTIeHEH KOJIOHH.

YcTaHOBKHM 1015 KpPEeKMHI'a aMMHaKa

YCTaHOBKHM JUI KPEKHHTa aMMHaKa, IKCIUTyaTUpyeMble MOJT JaBJICHHUEM, MTPEBBIIIAIONTIM W
paBubM 3 MIla (450 dbyHT/KB. I10iiM), criennanbHO NpeIHa3HAYCHHBIE WM MOATOTOBIICHHBIE
IUISl TIPOM3BOACTBA TSDKEJIONW BOIBI IYTEM HCIIOJB30BAaHHS IPOLECCa W30TOMHOTO OOMeHa
aMMHaKa 1 BOAOPOaA.

HNudpakpacHbie aHATU3ATOPHI OTTI0ICHUS

WubpakpacHble aHATIM3aTOPbI MOTJIOMICHUS, CIIOCOOHBIC OCYIIECTRIIATh aHATU3 COOTHOIICHUS
MEXIy BOJOPOJIOM U JICHTEpUeM B pealbHOM Maciutabe BpPEMEHH, KOT/a KOHICHTpPAIMH
JerTepust paBHBI W MTpeBoImaoT 90%.

Karanuruueckue neuu

Karamurtraeckue meun ayst mepepaOoTKH 000TaleHHOTO JEHTEPHEBOro ra3a B TSHKETYIO BOAY,
CHEUAIbHO MpeJHAa3HAUCHHBIC WM IOJTOTOBJICHHBIC MM IMPOU3BOJACTBA TSKEIOW BOJIBI
ITyTEM MCIIOJIL30BaHUsI MIPOIIecca H30TOMTHOrO 0OMeHa aMMHUaKa U BOJIOpO/Ia.

YceTaHOBKH 151 KOHBEPCHH YpaHa U 000py/10BaHue, CIeNHATBHO NMPeHA3HAYeHHOe WU
MOJAr0TOBJIEHHOE 1JIf1 3TOT0

BBO/JIHOE 3AMEYAHUE

B ycraHoBkax W cumcTemMax Ui KOHBEPCHH ypaHa MOXKET OCYIIECTBISITHCS OJHO HIIH
HECKOJIBKO TPEeBpaIleHNi W3 OIHOTO XHMHYECKOTO H30TONAa ypaHa B JPYTod, BKIFOYAs:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pynasl B UOs;, konBepcuto UO; B UO,, KOHBepcHUIO
okucelt ypana B UF, unu UF¢, kousepcuto UF, B UF,, kouBepcuto UFg B UF,, konepcuro UF,
B METAUIMYECKUH ypaH ® KoHBepcuio ¢ropumoB ypana B UQO,. MHorme Kiro4eBBIe
KOMIIOHEHTBI 000pYy/IOBaHMS YCTAHOBOK IJII KOHBEPCHUH ypaHa XapaKTePHBI TSI HEKOTOPBIX
CCKTOPOB  XMUMHYECKOH  oOpalaThIBaloOmIeii  MpoMBIIUICHHOCTH.  Hampumep,  BHIbBI
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7.4.

000pyIOBaHus, MCHONB3yEMOr0 B 3THX MpPOIECcaX, MOTYT BKJIIOYATh: TI€UH, KapycellbHbIe
[IeYH, PEAKTOPHI C TICEBIOOKIKECHHBIM CJIOEM KaTalu3aTropa, )KapoBble PEaKTOpPHbIC OalllHU,
XKHUIKOCTHBIE LEHTPU(QYIH, IUCTWULILHMOHHBIE KOJOHHBI U  JKUAKOCTHO-KHUIKOCTHBIE
9KCTPaKIIMOHHBIE KOJOHHBI. OJHAKO HE MHOTHE KOMIIOHEHTHl OOOpYAOBAHUS HMEIOTCS B
"roroBoM BHJie"; OOJIBIIMHCTBO U3 HUX JOJDKHBI OBITH MMOJATOTOBIICHBI COTTIACHO TPEOOBAHUSIM
n creuuduKaysiM 3aKka3zuuka. B HEKOTOphIX ciydasx TpeOyeTcs Y4WThIBaTh CIICLMAJIbHbIE
MIPOEKTHBIE U KOHCTPYKTOPCKHE OCOOEHHOCTH ISl 3allUThl OT arpecCHUBHBIX CBOWCTB
HEKOTOpBIX U3 oOpabateiBaeMbix xumuueckux BemectB (HF, F,, CIF; u ¢ropuasl ypana).
Haxonen, cnegyer OTMETHTh, YTO BO BCEX MpoIeccax KOHBEPCHMHM YypaHa KOMIIOHEHTBI
000pyIOBaHus, KOTOPbIE OTAEJIBHO CHELUAIbHO HE IPEAHA3HAUCHBI WIN MOATOTOBIEHBI JUIS
KOHBEPCHU ypaHa, MOIyT OBITb OOBEOUHEHBI B CHCTEMBI, KOTOpBIE CIEHHAIBHO
MIpeHAa3HauYeHb! WM TIOATOTOBJIEHBI TSl UCTIONIB30BaHUsI B IIETSIX KOHBEPCHH YpaHa.

ChnenmanbHO TpeJHA3HAYEHHbIe WJIM IOATOTOBJEHHbIE CHCTEMbI /ISl KOHBEPCUHU
KOHIIEeHTPaTOB ypaHoBoii pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHueHTpaToB ypaHoBoM pyzael B UQO; MOMXKET OCYIIECTBIATbCA CHadama
MIOCPEICTBOM PACTBOPEHMsI pPyIbl B Aa30THOM KHCIOT€ M JKCTPAaKIUH OYHUILEHHOTO
reKcaryjiparta ypaHWIIHHUTPATa C MOMOIIBIO TAKOTO PacTBOPUTENS, KaK TPHOyTmI docdar.
3ateM rekcaruapar ypaHwiguHUTpaTa mnpeoOpasyercsi B UO; nubo  mocpencTBoM
KOHLIEHTPalUK U ICHUTPALMH, JIH0O MOCPEACTBOM HEUTpaIM3aluy ra3000pa3HbIM aMMHUAKOM
U TIONMy4YeHWs] JAWypaHaTta aMMOHHS C TOCHEAyIoIled QuiIbTpanued, CYHIKOH W
KAJIbLIUHUPOBAHUEM.

CnenuajbHo NpeIJHasSHAYECHHbIC WIN IOATrOTOBJCHHBIC CHCTEMbI 1JIs1 KOHBEPCHHU UO0;
B UF6

INTOACHUTEJIbBHOE 3AMEYAHUE

Koneepcuss UO; B UFg MOXeT OCYyHIECTBIATHCS HEMOCPEICTBEHHO (TopupoBaHuemM. Jlis
Tporiecca TpedyeTcss HCTOYHUK Ta3000pa3Horo Gpropa mim TpexhTOPHUCTOTO XJIopa.

CHeIII/IaJIbHO NNpeaAHaASHAYCHHBbIC WJIM NMOATOTOBJICHHBbIC CUCTEMbI JiIsd KOHBEPCHU UO3
B UOz

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UO, MOXKET OCYIIECTBIATHECSA TMocpencTBoM BocctaHoBieHUss UQO;
I‘aSOO6pa3HBIM erKI/IHF-aMMI/IaKOM 1503051 BOIIOpOIlOM.

CrenuajanbHO NnpeIHasHAYCHHbIC WIH IOATOTOBJCHHBIC CHUCTEMBI /IJI1 KOHBEPCHUH UOz
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF, MoxeT ocymiecTBIATECS mocpeacTBoM peakimu UO, ¢ Ta3000pa3HbIM
¢dbropuctemm Bomoponom (HF) mpu temmepatype 300-500°C.
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CnenuajbHo NpeAHASHAYCHHBbIC WJIH IOAIOTOBJCHHBIC CHCTEMbI /IJId KOHBEPCUH UF,
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UF¢ ocymiecTBisieTcst IOCPEICTBOM DK30TEPMHUECKON peakiuu ¢ (TOpOM B
peaktopHoii OamrHe. UF KoHIeHcupyeTcss M3 TOpPSYMX JIETYYMX Ta30B IIOCPEIICTBOM
MIPOIyCKaHUS MOTOKAa ra3a dYepe3 XOJOJHYH JOBYLIKY, OXJaxaeHHylo a0 -10°C. [lng
poriecca TpeOyeTcst ICTOYHHK ra3000pa3Horo ¢ropa.

Crnenna/ibHO NpeAHA3HAYEHHbIC WM IOArOTOBJICHHBbIC cucTeMbl 11 KoHBepcuu UF,
B MeTaJIMYeCKUH ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF, B MeTarmmuueckuil ypaH OCYHIECTBIIIETCS TIOCPENCTBOM €r0 BOCCTAHOBJICHUS
MarHveM (KpyIHble MapTHH) WM KalbIleM (Mayble mapTuu). Peakius ocymiecTBIsieTcs mpu
TeMIIepaTypax Bhlllle TOUKH IiaBieHus ypada (1130°C).

CrenuajanbHO npeaHasHAaYCHHbIC WJIH MOATrOTOBJECHHBIEC CUCTEMbI /i KOHBEPCHUH UF4
B U02

I[NTOACHUTEJIbHOE 3AMEYAHUE

Konsepcuss UFg B UO, MOXET OCYLIECTBIATHCA MOCPEICTBOM OJIHOTO M3 TPEX MPOIECCOB.
B nepsom mpouecce UFg BoccTanapnuBaercss u rugponusyercs B UO, ¢ UCHOIb30BaHUEM
Bojioposa u mapa. Bo Bropom mporiecce UF, ruaponmsyercs pacTBOpeHHEM B BOAE, AJiA
OCaKJICHUS TUypaHaTa aMMOHUs T0OABIIICTCS aMMHaK, a TuypaHar BoccTanarimBaercs B UO,
Bozoponom npu temmeparype 820°C. Ilpu tpersem mpouecce razoodpasusie UFg, CO, u NH;
CMEIINBAIOTCSI B BOJE, OCAXKIas ypaHWIKapOOHAT aMMOHHMA. YpaHWIKapOOHAT aMMOHHS
CMEIIIMBAETCA C TapoM U BogopoaoM mipu temmeparype S00-600°C mst mpouzBoactea UO,.

Komsepcuss UFs B UO, dYacTto OCYyIIECTBIIICTCS Ha IIEPBOM CTYIIEHH YCTAHOBKH IIO
W3TOTOBJICHHUIO TOTLIUBA.

CnenuajbHo npeaHasHAYCHHbIC WJIH MOATIOTOBJCHHBIC CUCTEMbI Vi1 KOHBEPCHUH UF¢
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcust UFqB UF, ocyecTBisieTcs MOCpeCTBOM BOCCTAHOBJICHHUST BOJIOPOIOM.
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