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|/|HCbOpM8LI,I/IOHHbII7I LI,I/IpKyJ'IFIp INFCIRC/951/Add.1

17 dpeppans 2021 rona
OO6mee pacpocTpanenmne

Pycckuit
SI3bIK OpUTHHANA: AaHTTTUHCKUI

[lononHnTenbHbIN NpoTokon K CornallueHuto
mexay CoeanHeHHbIM KoponeBCcTBOM
BenukobputaHum n CesepHoun Npnananu
n MexgyHapoaHbIM areHTCTBOM MO aTOMHOW
9HEeprum o NPUMEHEHUN rapaHTun
B CoeanHeHHoM KoponeBcTBe BennkobputaHum
n CesepHon NpnaHgum B cBa3un ¢ [loroBopom
O HepacnpoCTPaHEHNN A0EPHOro OPYXKNS

1. B mpuniokxeHnn K HAcCTOSAIIEMY JOKYMEHTY IJISl CBEIEHHUS BCEX WICHOB NMPUBOJUTCS TEKCT
JlononuutensHoro  mpotokona k  Cornamenuto'  Mexay CoemuHeHHBIM — KoponeBcTBOM
BemukoOputannm 1 CeepHoit Upmannmun w MeXIyHapOIHBIM areHTCTBOM IT0 aTOMHOW SHEPTHH
o mpuMmeHeHuu rapantuii B CoennaenHoMm KoponesctBe BenmkoOputannu n CeBepHott Upnanauu
B CBsi3U C¢ JIOroBOpOM O HepacnpoCTpaHEHUH SAEpHOTrO opyxkus (JJomomHUTENbHOrO MpPOTOKONA).
CoBeT ynpaBISIOMUX yTBEPAUI JlOMOHATETLHBIA poTokoi 6 mroHs 2018 roma. OH OBLT TTOANIHCAH
7 ntona 2018 rona B Bene, Actpus.

2. Bo wucnonnenue crarsu 17 JlonoaHutenabHOoro nporokona I[IpoTokona BCTymuil B CHUITY
31 gexabps 2020 roza B 23 u. 00 M. Bpemenu 1o ['punHBHUY?,

! llpusoaurcs B nokymente INFCIRC/951.

2 lononuuTenbublii npotokon k Cornmamenuio mexay Coenunennsiv Koponesctsom BenukoGpuranuu u CeBepHOi
Wpnanauu, EBpomelickum cooOIIECTBOM [0 aTOMHOM SHEpPruM W MeXIyHapOOHBIM areHTCTBOM II0 aTOMHOW 3HEPrHu
o mpumeneHnu rapantuii B CoennHenHoM KoponeBctBe BenmkoOpurannu u CesepHoit Upmanauu B cBs3u ¢ JJoroBopom
0 HEpacCTIPOCTPaHEHHUH SAEPHOTO OpYXus mpekparmwn cBoe neiictBue 31 mexabps 2020 roma B 23 4. 00 M. BpemeHH
o I'puaBnay. Cm. INFCIRC/263/Add.1/Mod.1.






INFCIRC/951/Add.1
[Ipunoxxenue

JIOITOJIHUTEJIBHBIN ITPOTOKOJI K COTJIAIIEHUIO MEXY COEJVUHEHHBIM
KOPOJIEBCTBOM BEJIMKOBPUTAHWM 1 CEBEPHOI UPJIAHUN
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOW SHEPI' MM
O IIPUMEHEHUN TAPAHTHI B COEJJUHEHHOM KOPOJIEBCTBE
BEJIMKOBPUTAHWU Y CEBEPHOM UPJIAHAVM B CB31 C JOT'OBOPOM
O HEPACITPOCTPAHEHUU AJEPHOI'O OPY XU

[TPUHMMA S BO BHUMAHMUE, uro Coenunennoe KoponesctBo BenukoOpuranuu u
Cesepnoii  Upnanguun (manee wumenyemoe «CoemuHenHoe KoponeBcTBo») —sBisieTCs
yuactHukamu Cornamenus Mmexnay CoeanneHHbIM KoponeBcTBoM u  MexIyHapOAHBIM
areHTCTBOM I10 aTOMHOM SHEPTHH (J1aiee IMEHYEMbIM «ATEHTCTBO») O IPUMEHEHNH rapaHTHI
B CoeaunenHoM Koponesctee BennkoOpuranuu u Ceseproit Upnaanauu B cBs3u ¢ JloroBopom
0 HEPACIPOCTPaHEHUHU STAEPHOTO OpyxkHus (Hanee uMeHyemoro «CormiamieHue 0 rapaHTUsx»),
KoTopoe Berynuiio B cuity 31 nexabps 2020 roga B 23 4. 00 m. Bpemenu no ['punBuy;

YUUTBIBAS >xenanue MeXAyHapOIHOTO cOOOIECTBa elle 0osee YKpEenuTh PexUM
SIEPHOTO HEPACHpPOCTPAHEHUSI IYTEM TIOBBIIICHUS JCHCTBEHHOCTH W A(PPEKTHBHOCTH
CUCTEMBI TapaHTUH ATEHTCTBA;

HAIIOMUWHAZI, 9T0 AreHTCTBO IPHU OCYLIECTBJIEHUU TI'apAaHTHH OJDKHO YYMTHIBATh
HEOOXOIMMOCTh M30€eraTh CO3MaHUS MPENATCTBUI AKOHOMHUYECKOMY U TEXHOJIOTUYECKOMY
paszsutuio CoenunenHoro KoponeBcTBa WM MEXIyHapOJHOMY COTPYAHUYECTBY B 00JacTH
MUPHOHN SIEPHOUN JEeATENLHOCTH; COONIIOIAaTh NEHCTBYIOIINE MOJOKEHHUSI B OOJACTH OXPaHbI
3I0pOBbs, O€30MacHOCTH, (PU3NYECKOMN 3aIUThI, a TAK)XKE IPyrue AEHCTBYIONMNE TPeOOBAHMS
0€30MacHOCTH W TpaBa OTICNIBHBIX JIHI], TPHHAMATH BCE MEPHI MO 3alUTE KOMMEPYECKUX,
TEXHOJOTMYECKUX W MPOMBIIIJICHHBIX CEKPETOB, a TaKke JApyroil KOoH(UAECHLIHATbHOU
uHPOpPMAIIUHU, KOTOPasi CTAHOBUTCSI €My U3BECTHOM;

[NPUHNUMASA BO BHUMAHHUE, uyrto wyactora npoOBEIEHHUS W HHTEHCUBHOCTH
MEpOTIPUATHIA, YyKa3aHHBIX B HacrosmeMm [Ipotokone, OyayT moaaepKUBaThCAd Ha
MUHUMAJIBHOM  yYPOBHE,  COOTBETCTBYIOIIEM  IICIM  TOBBIMICHUS  JCHCTBEHHOCTH
1 3G(HEKTUBHOCTH TapaHTUl ATEHTCTBA,

HACTOAIIUM  Coenunennoe  KoponeBcTBO U ATEHTCTBO  COTJIACHIIUCH
0 HIDKECIIETYIOIIEeM:



CBA3b MEXKAY TIPOTOKOJIOM U COI'JTAIIEHUEM O TAPAHTHUAX

Cratbs 1

[Tonoxxenusa CornaiieHusi 0 rapaHTUAX MPUMEHSIOTCA K HacTosmemy [IpoTokony B Toil Mepe,
B KaKOW OHH COOTBCTCTBYIOT IOJIOXKCHUAM HACTOAIICTO HpOTOKOHa 1 COBMECTHUMBI C HUMMU.
B ciayuyae npotuBopeunst Mexay nojiokeHussMu CoralieHusl 0 TapaHTHSIX U MOJOXKEHUSIMU
Hacrosiiero [Iporokona npuMeHstoTes noioxkenus Hacrosiero [Ipotokona.

HNPEJOCTABJIEHUE HHOOPMAILIUHN

Cratbs 2

a. Coenunennoe KoponeBcTBO MpeaocTaBiisieT AT€HTCTBY 3asiBJICHUE, COJEpIKallee:

i)

iii)

o0miee onucanue W MH(GOPMAIMIO, YKA3bIBAIOIIYI0 MECTO NMPOBEJCHUS TAKUX
OTHOCSIIIMXCS K SIIEPHOMY TOIUIMBHOMY LIMKIIy Hay4HO-MCCIEAOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX paboT, OCYIIECTBISAEMBIX TIJi€ JIMOO, KOTOpHIE
(MHAHCUPYIOTCS, TNOTYYHIIM KOHKPETHOE Pa3pelIeHUe MM KOHTPOJIUPYIOTCA
i ocymectBisitorcss  or  umeHun  CoenmnenHoro KoponesBctBa — ans
rocyJlapcTBa, He 00Jajalouiero sIEpHbIM OpyXueM (B JalbHEHIIeM
umenyemoro «I'HAO»), unu B cOTpyITHUYECTBE C HUM, WJIM OTHOCATCS K HEMY
WHBIM 00pa3oMm;

uHGOpMAIMIO, OINpeNeJeHHYI0 ATEHTCTBOM Ha OCHOBE OXHAAEMOIO
MOBBIIICHUS] JCHUCTBEHHOCTH WM J(PQGEKTUBHOCTH U COTJACOBAHHYIO C
Poccutiickoii deneparnueit, 00 OTHOCAIIECHCS K TaApaHTUAM 3KCIUTyaTallMOHHOMN
NeSITeIbHOCTH HAa YCTaHOBKAX, BBIOPAHHBIX B COOTBETCTBHU C ITyYHKTOM “b”
Cratpu 76 CornaiieHusi 0 TapaHTUAX; ONPEACICHHYI0O AT€HTCTBOM Ha OCHOBE
OXXKMJAEMOTO  TOBBIMICHUS  JIEHCTBEHHOCTH wWid  d(PeKTUBHOCTH U
cornacoBannyto ¢ CoequneHHBIM KoposeBcTBOM nH(OpMAIHIO O KacaromIencs
rapaHTHil 3KCIUTYyaTallUOHHOM JESITeIbHOCTH HA YCTAHOBKAX WJIM YaCTAX 3THUX
YCTAaHOBOK, YKa3aHHBIX B COOTBETCTBHHM cO cTaThedd 76 (a) CormameHus
0 rapaHTHsX;

OMKCaHue MacliTaba onepanuid Ui KaKJ0r0 MecTa HaXOXKJIEHUS, MMEIOIIEro
OTHOIIIEHWE K JEATECIbHOCTH, YKa3aHHOW B MPUJIOKEHMH | K HacTosieMy
[IpoTokony, KOrJa OHa CBsi3aHa C OMNEpAlUsAMHU, KACAIOUIMMHUCS SIIEPHOTO
tomnuBHoro nukia B 'HAO;

UHPOPMALIMIO, YKA3bIBAIOIIYID MECTO HAXOXKICHHUS M OIKCILTyaTallHOHHOE
COCTOSIHUE YPAHOBBIX PYIHHMKOB M OOOTaTUTEIbHBIX YCTAHOBOK U TOPUEBBIX
oOorarutenbHbiX ycraHOBOK B CoenunnenHoMm KoponescTBe, KOTOpbIe
y4dacTByloT B npousBozctse aius 'HAO, a Takxke o CymecTByromeM roxoBoM
o0beMe MPOU3BOJCTBA TAKUX PYJHUKOB U OOOTaTUTENbHBIX YCTAaHOBOK JJIsi
I'HAO. Coenunennoe KoponeBcTBO IMpenoCTaBiIAE€T MO 3anpocy ATreHTCTBa
JaHHBbIE O CYLIECTBYIOIIEM TIOJ0BOM o00beMme mpousBojacTBa g [HAO
OTJENILHOTO pyJHHMKA WM 000oraTuTenbHOM ycTaHOBKU. [IpenocraBienue 3Toi
nHpopmanuu He TpeOyeT BeJACHUS MOIPOOHOT0 yUeTa SJepHOr0 MaTepHaa;



Vi)

UH(POPMAITUIO OTHOCUTEIILHO UCXOAHOTO MaTepraa, KOTOPBIH ele He JOCTHUT
COCTaBa M YHUCTOTHI, KOTOPBIC NENAIOT €r0 MPUTOJHBIM JUISI M3TOTOBIICHUS
TOIUIMBA WJIM HW30TOITHOTO OOOTAIlleHWs, BKIIOYAIOIIYIO: HH(MOPMAITUIO
OTHOCHUTEIILHO MCXOJHOTO MaTepuaa, elie He JOCTUTIIIETO COCTaBa M YUCTOTHI,
KOTOpBIE JCNIAI0T €r0 MPUTOTHBIM IS U3TOTOBJICHHS TOIUTMBA WM H30TOTHOTO
o0oraIeHus, BKIFYAOIIYIO:

a) KOJIMYECTBA, XUMHUYECKHHM COCTaB M IIyHKT HAa3HAYCHUS KaXKIOou
3KkcnopTHOM noctaBku U3 Coeannennoro Koposesctsa B 'HAO takoro
MaTepuasa B KOJM4YECTBAX, PEBBIIIAIOIINX:

1) JIECSATh METPUUYECKUX TOHH ypaHa, WK ISl TOCJIEI0BATEIbHBIX
AKCHOPTHBIX MOCTaBOK ypaHa u3 CoenuHenHoro KoponescTBa B
onHo u T1o xe ['HAO, kaxpas U3 KOTOPBIX MEHEe JIEeCsTH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAECT IECAThH
METPUYECKUX TOHH B TEUECHUE I0/1a;

2) nBaIIAaTh METPUUYECKUX TOHH TOpUS, UIn hilas: |
MOCJICIOBATELHBIX ~ OKCHOPTHBIX  TIOCTAaBOK  TOpUA W3
Coenunennoro KoposnesctBa B 010 u T ke ['HAO, kaxnas u3
KOTOPBIX MEHEE MBAAIAaTH METPUYECKUX TOHH, HO CymMma
KOTOPBIX MPEBBIIIACT JIBAALATh METPUUECKUX TOHH B TEUCHUE
roja;

b) KOJIMYECTBA, XUMHUYECKHI COCTaB, MECTO HAXOXJCHHUS B HACTOAIIECE
BpEMA U UCIIOJIb30BAHUC WK ITPEATI0JIaracMocC UCI0JIb30BaHNC Ka)K,HOf/'I
umnoptHou noctaBku B CoenunenHoe KoposeBctBo uz 'HAO Takoro
MaTcpHrajia B KOJIMYCCTBAX, IIPCBBIIITAOIINX:

1) pecsaTh MeTpUUYECKHX TOHH ypaHa, WIM [JIs MOCIEAOBATEIIbHBIX
UMIIOPTHBIX NMOCTaBOK ypaHa B CoenunenHoe KoponeBcTBo, kaxas
U3 KOTOPBIX MEHEE JECSATH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX
MPEBBILIAET JECATh METPUUECKUX TOHH B TE€YCHHE I'0/1a;

2) nBaauaTh METPUUECKUX TOHH TOPHS, WU JJISl TIOCIEIOBATEIHHBIX
MMIIOPTHBIX TOCTaBOK Topusi B CoennHeHHoe KoponeBcTBo, Kaxaas
M3 KOTOPBIX MEHEE JBaAUATH METPUYECKUX TOHH, HO CyMMma
KOTOPBIX IPEBBILIAET ABAALATH METPUUECKUX TOHH B TEUEHUE I0/a;

IpU TOM MMOHUMAHWH, YTO MPEACTAaBICHUEC MHPOPMAIMK O TAKOM MaTepHale,
NpeHA3HAYCHHOM I HESAJCPHOrO HMCIIOJIb30BaHMS, IOCIE TOTO0 Kak OH
JOCTUTHET OKOHYATENbHONH (DOPMBI CBOETO HESIIEPHOTO HCIOJIb30BaHHS,
He Tpedyercs;

a) UH(POPMALIUIO OTHOCUTENIFHO KOJIMYECTB, BUIOB HCIIOIB30BAHUS U MECT
HAXOXXIECHUS SIJIEPHOTO MarepHuaia, OCBOOOKICHHOTO OT TrapaHTHH
B COOTBETCTBUHU cO cTaTbhel 36 CornameHus o rapaHTusx, KOTOPbII
oOpabatbiBaeTcs win ucnonbsdyercs 1 [HAO;



b) HH()OPMAITHUIO OTHOCUTEIIBHO KOJIMUECTB (KOTOpasi MOXKET UMETh PopMy
OLICHOK) ¥ BHJOB HCIOJB30BaHUS B KaXJIOM MECT€ HaXOXXICHHUS
AJIEPHOT0 MaTepHaa, 0CBOOOKICHHOTO OT FapaHTHil B COOTBETCTBUU CO
ctatbeit 35 (b) Cornamenusi o rapaHTHSAX, HO €Ile He HaXOJSIIErocs B
OKOHYATEeNbHON  ¢dopMe Ui  HEAJEpPHOr0  HUCIOJb30BaHUS,
B KOJIMYECTBAX, NPEBBINIAIOIINX yKa3aHHbIE B craThe 36 CornameHus
0 rapaHTHUAX, KOTOPBIK 00pabareiBaeTcs win ucnonbiyercs st THAO.
[IpenocraBnenue 1ot nHGOpMAIK HEe TpeOyeT BeJACHUS OAPOOHOTO
ydera SiIepHOro MaTepHana;

vil)  uHGOPMAIMIO OTHOCUTEIPHO MECTa HAXOXK/ICHUS WM JaJIbHeHIe o0paboTku
OTXOJ/IOB CPEIHETO MJIU BHICOKOTO YPOBHS aKTUBHOCTH, COJICPKAIIUX TUTyTOHUH,
BBICOKOOOOTAIICHHBIN YpaH WK ypaH-233, B OTHOIICHUH KOTOPHIX IPUMEHEHUE
rapaHTuii ObUIO TpeKpameHo B cooTBETCTBHM co crarheil 11 Cornamenus
0 rapaHTHsIX, KoTopbie Obut UMIopTupoBanbl U3 ['HAO wumu qomxHBI OBITH
AKCIIOPTUPOBAHKI B HETO. J[JIsl 11eu JaHHOTO MYHKTA «JIajdbHeas o0padoTkay
HE  BKJIIOYAaeT  [EpEyNakoBKYy  OTXOJOB  WIM  HUX  JajibHeifliee
KOHJIMLIMOHUPOBAHUE, HE MpPEayCMATPUBAIOLIEE pa3/ICNCHUsl 3JIEMEHTOB, s
XpaHEHUs WIN 3aXOPOHEHHUS,;

viil)  craeAymomyro WHOOPMAIMI0O OTHOCHUTEIHLHO COTJIACOBAHHOTO O0OpYIAOBaHUS
Y HEeSIEPHOr0 MaTepUala, IepPeYnuCcICHHbIX B IpuioxxeHuu II:

a) Mo Kaxaou skcnopTHOM mnoctaBke u3 CoeauHeHHoro KoposieBctBa
B 'HSJO Takoro oOopymoBanuss W MaTepuana: HWACHTH(HUKAIIMS,
KOJIMYECTBO, MECTO TPEJIINOJIAaraéMOr0 HCIOJIb30BaHUS B TOCYIapCTBE-
noJrydaTtesie W 1aTa Wik B COOTBETCTBYIOIIUX CIIydasX OKHjaaeMas nata
SKCHOPTHOM MOCTABKH;

b) 10 KOHKPETHOMY 3arpocy AreHTcTBa noaTBepxkacHue CoelMHEHHBIM
KoponeBcTBOM Kak HMIOPTUPYIOLIUM TOCYIapcTBOM HH(MOpMALIUU,
npenocraBieHHo  ArentctBy ['HSO oTHocHuTEnbHO SKCIOPTHOM
MOCTaBKM Takoro oOopynoBaHusi u Matepuana B CoeauHEHHOE
KoponescTso;

1X) o011Ke TUIaHbl Ha TMPeACTOSIIUI NeCATUICTHUN NeproJl, UMEIOIe OTHOIIEHNE
K pPa3BUTUIO TPaXJAHCKOIO SAEPHOrO TOIUIMBHOTO LMKIJA (BKJIOYAs
IUIAHUPYEeMbIE OTHOCALIMECS K SIEPHOMY TOIUIMBHOMY LMKy Hay4dHO-
UCCIIEIOBATENIbCKUE M OIBITHO-KOHCTPYKTOPCKUE paboThl), KOTJa OHHU
YTBEPKACHBI COOTBETCTBYIOIIMMHU KOMIIETEHTHBIMU OpraHaMu B COeIMHEHHOM
Kopounesctse.

Coenunennoe KoponeBCTBO mpuiiaraeT BCE pasyMHBIE YCHIIUS, C TEM YTOOBI
IpPEJOCTaBUTh ATEHTCTBY O0Ilee ONMMCaHHWE M MH(POPMALMIO, YKa3bIBAIOLIYI0 MECTO
IMPOBCACHUA OTHOCAIIUXCA K AACPHOMY TOILUIMBHOMY MUKITY Hay4YHO-
UCCIIEIOBATENIbCKUX M OINBITHO-KOHCTPYKTOPCKUX pPaldOT, KOTOpbIE KOHKPETHO
OTHOCATCS K 000TaIeHHUIO, TIepepaboTKe SIEPHOTO TOIUTMBA WA K 00pabOTKE OTXO/I0B
CpPEIHEr0 WM  BBICOKOIO YpPOBHS  aKTHBHOCTH, COJEpXalluX IUTyTOHUH,
BBICOKOOOOTAIIEHHBIH ypaH WK YypaH-233, KOTOpbIE OCYILIECTBISIOTCS IJie-I100
B CoenunenHom KoponeBcTBe, HO KOTOpbleé HE (DUHAHCUPYIOTCS, HE MOIYUMIIH
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KOHKPETHOI'O pa3pelieHust Uil He KoHTpouupytores CoeanHeHHbIM KopoieBcTBoM,
HJIM HC OCYHICCTBIIAOTCA OT UMCHHA COGIII/IHGHHOI‘O KOpOHeBCTBa N OCYHICCTBJIAIOTCA
B cotpyaaudectse ¢ 'HSAO, nnu uHbIM 00pa30oM UMEIOT OTHOIICHHE K Hemy. J1Jis rienu
JAHHOTO MYHKTa «00paboTKa» OTXOJOB CPEIHEr0 WM BHICOKOTO YPOBHSI aKTUBHOCTH
HE  BKJIIOYAaeT [MEpPeymakoBKy  OTXOJOB  WJIM HMX  KOHAWLHMOHHPOBAHUE,
HC NIpCAyCMATPUBAIOIICC PA3ACIICHUSA 3JICMCHTOB, JJISI XpaHCHUSA WU 3aXOPOHCHU.

c. [lo 3anpocy ArentcrBa CoearHeHHOe KOpoaeBCTBO Aa€T YTOUHEHUS WU Pa3bsCHEHUS
m000i nH(pOpMaIUH, TPEAOCTABIICHHON B COOTBETCTBHH C HACTOSIICH CTaThel, B TOH
CTEIIEHU, B KOTOPOU OHA UMEET OTHOLICHUE K L[E€IU TapaHTUH.

Crartps 3

a. Coenunennoe KoponeBcTBo mpenoctaBisger AreHTcTBy B TeueHue 180 qHeil mocine
BCTYIUIEHUSI B CUJy Hactoduiero IIporokona mHpoOpManuioo, 0 KOTOPOH TOBOPUTCS
B cTaThe 2.a.(1), (iii), (iv), (vi) u (ix) u B cTaThe 2.b.

b. Coenunennoe KoposieBcTBO M npeaocTaBisieT AreHTcTBy 10 15 mas kaxxaoro roga
OOHOBJICHHYIO0 MH(OpPMAIMIO, O KOTOPOIl FOBOPUTCS B IYHKTE a. BBIIIE, 3a NEPUOL,
OXBaTBIBAOLIUH IIPEALIECTBYIOIINN KajleHaapHbli roa. Eciu panee npegocrasieHHas
uHpopmarus octanmach 0e3 m3MeHenmit, CoenuHeHHOe KoOposieBCTBO yBemomisieT
00 3TOM.

c. Coenunennoe KoponeBcTBo mpenocTaBiseT ATeHTCTBY 10 15 mas kaxkaoro roza
uH(opmaIuio, OmpeaeieHHyl0 B cTaThe 2.a.(V), 3a TEpPHOJl, OXBAaTHIBAIOIIHI
IIPEALIECTBYOIIMN KaJICHIAPHBIN IO/,

d. Coenunennoe KoponeBCcTBO exXeKBapTaJIbHO NMPEIOCTABISET ATEHTCTBY HH(OpMAIHIO,
ompeNieNIeHHYI0 B cTaThe 2.a.(viii)(a). Ita nHpopManus NperoCcTaBIseTCs B TEUCHUE
IIECTUICCATH JHEH Mociae OKOHYaHMs KaXI0T0 KBapTaa.

e. Coenunennoe KoposeBcTBO npeaocTaBisieT ATeHTCTBY HH(OPMAITUIO, OTIPE/IEICHHYIO
B crathke 2.a.(vil), 3a 180 mHe#W 10 OCyIIeCTBICHUS JalbHEWImeld o00paboTKH,
U 110 15 mas kaxoro roga HHGOpMaIuio 00 N3MEHEHHUSIX MECT HaX0KJICHHSI 3a IEpUO/I,
OXBaTBIBAKOLIUI NPEAIIECTBYIOMNN KAJICHIAPHBIN O,

f. Coenunernnoe KoposieBcTBO M ATEHTCTBO JOTOBAapUBAIOTCS O BPEMEHH M YacTOTE
npenocTaBieHuss HHPOpPMAIUH, ONIPEIEICHHON B cTaThe 2.a.(i1).

g. Coenunennoe KoposieBCcTBO npeocTaBisieT AreHTCTBY MH(OpMAIUIO, ONIPEIEICHHYIO
B crartbe 2.a.(viil)(b), B TeueHue MIECTHAECATH JHEH IOocie MOCTYIJIEHUS 3ampoca
OT AreHTCTBA.
JOMOJHUTEJIbHBIN JOCTYII

Cratpsa 4

Hwmxecnenyroiiee mpuMEHSIETCS B CBS3M C OCYIIECTBICHHEM JOMOJHUTEIBHOTO JOCTYIIa
B COOTBETCTBUH CO CTaThel 5 HacTosmero [Iporokona:



ATEHTCTBO HE CTaBUT II€JM MEXaHUCTUYECKH WIM CHUCTEMaTHYECKH IPOBEPSTH
UH(OPMALIUIO, O KOTOPOI TOBOPUTCS B CTaThe 2, 0OJTHAKO ATEHTCTBO UMEET JOCTYI K:

1) T1000My MeCTy HaX0XKJICHHs, O KOTOPOM rOBOPUTCS B cTaTbe S.a.(1), (ii) mim b.,
B LEISIX pELIEHHUs BOIPOCA, CBS3aHHOTO C NPAaBUIBHOCTBIO M TOJHOTOMN
UH(POPMALIUH, TPEAOCTABICHHON B COOTBETCTBUU CO CTaTheH 2, MUJIM B LENAX
YCTpaHEHUsI HECOOTBETCTBUS, CBA3AHHOIO C 3TOM MH(pOpMaIel, Ui B LEIX
MOBBIIICHUS IEHCTBEHHOCTH WM 3()()EKTUBHOCTHU TAPaHTUI HA YCTAHOBKAX HITU
yacTaXx ATUX ycTaHoBok B CoenuHeHHoM KoponeBcTBe, yKa3aHHBIX
B COOTBETCTBHUHU CO CTaThei 76 (a) CornameHus o rapaHTHsIX;

i) T000My MECTy HaxOXKICHHS, O KOTOPOM TOBOPUTCS B CTarhe 5.C., B TeX
cilydasix, KOrJa TakoW JocTym OyaeT crmocoOCTBOBaTh PACIINPEHHIO
BO3MOXXHOCTH ATEHTCTBa OOHApYXXHMBAaTh HE3asBJICHHBIA SICPHBIA MaTepHai
n gesrtenbHocTh B I HIO;

1i1) T000My MECTYy HaXOXXJICHHs, 0 KOTOPOM TOBOPHUTCS B cTarbe S.a.(iii), B TOH
CTETICHH, B KOTOPOUM 3TO HEOOXOIUMO ATEHTCTBY AJIs MOATBEPKACHUS IS
nesnen rapantuii 3aasieHus CoeguHeHHoro KoposieBcTBa o cratyce yCTaHOBKH
WIM €€ YacTH, KoTopas Oblla yKa3aHa B COOTBETCTBUU CO cTaThell 76 (a)
CornanieHus o rapaHTHsIX, KaK CHATas C 3KCIUTyaTalllu;

1) 3a HCKJIIOYEHUEM CIIy4yaeB, yKa3aHHBIX B TyHKTE (i1) HIKE, ATEHTCTBO
HanpasisieT CoenuHeHHOMY KoponeBCTBY mNpeaBapUTENbHOE YBEAOMIIEHHE
0 JIOCTYIIE MO KpaitHel Mepe 3a 24 yaca,;

1) B OTHOIIEHWH JOCTYyNa K JIOOOMY MECTYy HaXOXKICHWS, OIpPEICICHHOMY B
COOTBETCTBUM CO CTaThbed 2, Ha IUJIOLIAJKE, KOTOPBIM 3ampaiiuBaeTcs B
COYETAaHUH C MOCEIICHUIMH JUTSI TPOBEPKH MH(GOPMAIH O KOHCTPYKIIMU WIIH C
MHCTIEKLIMSAMU JUTSl CHeIMAIbHbIX 1ieNeil WM 0OBIYHBIMU HHCIEKIUSIMU Ha 3TON
IUIOILAAKE, CPOK IPEABAPUTEIBHOIO YBEIOMIICHHs, €ClIH AreHTCTBO
oOpargaercss ¢ 3ampocoM 00 3TOM, COCTaBISET, MO KpaiiHel mepe, ABa 4aca,
OJTHAKO B MCKJIFOUUTEIIEHBIX 00CTOSTEIBCTBAX, MOXKET COCTABHTH MEHEE IBYX
4acoB;

MNpeaABapUTCIIbHOC YBCAOMIJICHUC HAIPABIACTCAd B IMNHUCBMCHHOM BHJAC, U B HCM
KOHKPCTHO YKAa3bIBAIOTCA NPHUYHUHBI JOCTYIIA U ACATCIIBHOCTb, KOTOpasd AOJIKHA OBITh
OCYHICCTBJICHA BO BPEM: TAKOI'O JOCTYIIA,

B CJlIy4ac BOIIpOCa HJIKM HCCOOTBCTCTBHUA ATeHTCTBO npeaocCTaBIsACT COQ,Z[I/IHGHHOMY
KoposneBcTBy BO3MOXKHOCTh /aTh pPa3bsCHEHUE U CIIOCOOCTBOBATH PELIECHUIO 3TOTO
BONPOCa WM YCTPAaHCHHIO JTOTO HECOOTBETCTBUA. Takas BO3MOXKHOCTH OYyIeT
MPEIOCTABIIATLCS A0 HapaBiIeHHs 3ampoca O JOCTYIE, €CIU TOJBKO ATEHTCTBO HE
COUTET, YTO 3aJCPXKKa B MPEAOCTABICHUH JOCTYIa, BO3MOKHO, HAHECET yIIepo 1eH, ¢
KOTOPOH 3ampamniuBaeTcs 3TOT H0CTyn. B mo0oM cimyuae ATEHTCTBO HE JeaeT KaKhX-
.HI/I60 BBIBOJIOB B OTHOIICHHWHU BOIIPOCAa UM HECOOTBCTCTBUA O TCX IMOpP, IMOKa
Coeaunennomy KoposneBcTBy He OyJeT npeaocTaBieHa Takasi BO3MOXHOCTb;

€CJlIn C COG,Z[I/IHGHHBIM KOpOJ’ICBCTBOM HE NOCTUTHYTO HHOU AOTOBOPCHHOCTH, NOCTYII
OCYHICCTBIACTCA TOJIBKO B TCUHCHUC OOBIYHOIO pa60qer0 JHA,



CoennnenHoe KoposieBCTBO MMEET TPaBo Ha COMPOBOKIECHUE HHCIIEKTOPOB ATEHTCTBA
BO BpEMA UX NOCTyIa NpCACTABUTCIISIMU COGIII/IHGHHOFO KOpOHeBCTBa Inpu ycCJIOBUH,
YTO 3TO HE 3a/Iep>KUBACT BBINOJIHEHWE HMHCIEKTOPAaMHM CBOMX (DYHKIMHA WM HHBIM
00pa3oM He MPEMATCTBYET S3TOMY.

Crartbs 5

Coenunennoe KopoiieBcTBo npenocrapisieT AreHTCTBY JOCTYI K:

a.

1) mobomy mecty B ycraHoBke mim ee dactd B CoeamnenHoM Koponesctse,
yKa3aHHOU B COOTBETCTBHHM CO cTaThe 76 (a) CornamieHust o rapaHTHsIX;

1) a000My  MECTy  HaxXOXJCHHUs,  ONpEeIeJICHHOMY B  COOTBETCTBUH
co cratheit 2.a.(iv)-(vii);

1ii) 11000# CHATOM € SKCIUTyaTallud YCTaHOBKE WJIM YacTH ATOH YCTaHOBKH,
yKa3aHHOU B COOTBETCTBHHM CO cTaTher 76 (a) CornamieHust o rapaHTHsIX;

ar000My MecTy HaxoxneHus, omnpeneneHHoMy CoeanHeHHBIM KoposieBcTBoM
B COOTBETCTBUU CO cTaTheit 2.a.(1), crarbeit 2.a.(iii), craTheit 2.a.(viii)(b) wnm
cratheit 2.b., MOMHUMO TeX, O KOTOPBIX TOBOPHUTCS B IMyHKTE a.(1) BBIIIE, IPH YCIOBUH,
yt0, eciiu CoequHeHHOe KOpOJIeBCTBO HE MMEET BO3MOXKHOCTH MPEAOCTABUThH TaKOM
noctym, CoemuHenHoe KoposeBcTBO mpuiaraeT BcCe pa3yMHBIC YCHIUS IS
HE3aMeUIUTEIHHOTO YIOBICTBOPEHUS] TpeOOBaHMN ATEHTCTBA C TIOMOIIBIO HMHBIX
CPEICTB;

TI000My MeECTy HaXOXIEHHS, ONpEeAEICHHOMY ATCHTCTBOM, MOMHMO TEX MECT
HAXOXKJCHUS, O KOTOPBIX TOBOPUTCS B MYHKTaxX a. U b. BhIlIe, B LEIIX 0TOOpa Mpod
OKpYXarolled cpelpl B KOHKPETHOM MECTe HAaXOXKICHUS IIPU YCIOBUH, YTO €CIIU
Coenunennoe KoponeBCTBO HE MMeEET BO3MOXKHOCTU IMPEJOCTaBUTh TaKOW IOCTYII,
Coenunennoe KoponeBcTBo mpuiiaraet Bce pa3yMHbIE yCHIIHS U1 HE3aMEITUTEIILHOTO
YIIOBJIETBOPEHHs TpeOOBaHUN ATEHTCTBA B NMPHJICKALNIMX MECTAaX HAXOXKICHUS HIU
C TTIOMOIIIBIO HHBIX CPE/ICTB.

Crartps 6

HpI/I OCYIICCTBJICHUN CTaTbH 5 ATCGHTCTBO MOXET BBIIIOJIHATH ClIcayromue BHUABI
JACATCIIbHOCTH

B OTHOIIEHUU JOCTyNa B COOTBETCTBUU CO cTaThel S.a.(i) wnm (iii): BH3yalbHOE
HaOMIoZIeHUE; OTOOp MPOO OKpY’KAIOIIEH Cpeabl; HUCIOIb30BAHUE YCTPOUCTB ISt
OoOHapy»XeHHs W HU3MEpPEHHUs paJuallid; OlNeYaThIBAHUE W MPUMEHEHHE JPYTUX
UACHTHU(DUIUPYIOIMNX U YKA3bIBAIONINX Ha BMEIIATEIICTBO YCTPOUCTB, OMPEICICHHBIX
B JlomonHUTENBHBIX TOJOXKEHUSAX; TNPUMEHEHUE JAPYTUX OOBEKTUBHBIX MeEp,
TEXHUYECKash OCYIIECTBUMOCTh KOTOPBIX Oblla TOATBEpXKIEHA W HCIOIb30BaHUE
KOTOPBIX ObUTO coriacoBaHo COBETOM yMpaBISONMX (B JaJbHEUIIEM HMEHYEMBIM
«CoBeToM») ¥ TIOCIIE KOHCyNbTamuid Mexay AreHrctBoM u  CoelMHEHHBIM
KoponesctBowMm;



B OTHOIIIEHUU JIOCTYyTa B COOTBETCTBUU CO CTaThel 5.a.(11): BU3yanbHOE HAOIIOACHHE;
MOJICYET YUETHBIX SAMHHII SIACPHOTO MaTepHala; Hepa3pyllarolire N3MEepeHHs U 0TOOP
po0; UCTIOJIB30BAHUE YCTPOMCTB /711 OOHAPYKEHUS U U3MEPEHUS paiualluu; U3y4eHHe
YYETHBIX JOKYMEHTOB, KACAIOUIMXCS KOJUYECTBA, MPOUCXOXKIACHUS M Pa3MEIICHUS
Marepuana; oToop mpod OKPYKAIOIIEH Cpenbl; U MPUMEHEHHE JAPYTHX OOBEKTUBHBIX
Mep, TEXHUYECKasi OCYIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPKIEHA U MCIIOIh30BAHUE
KOTOPBIX ObUTO corinacoBaHo COBETOM M TOCJE€ KOHCYJbTAlMA MEXITy ATEHTCTBOM
u CoennnenHblM KoponescTBoMm;

B OTHOIICHHH JIOCTyNa B COOTBETCTBUHU CO cTaThei 5.b.: BU3yallbHOE HAOIIOJCHHE;
oTOOp MpoO OKpYyKAIOIIEH Cpebl; MCIOJIb30BAHUE YCTPOMCTB 7l OOHAPYKEHHS
U U3MEPEeHUs paJualii; HW3Y4YCHHE KacaloluXcs TapaHTUi MPOM3BOACTBEHHBIX
Y OTTPY30YHBIX YUYETHBIX JIOKYMCHTOB;, NPHMCHCHHE JAPYyTUX OOBEKTHBHBIX Mep,
TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX Obla MOATBEPKACHA M HCIOJIH30BaHHUE
KOTOpBIX ObUIO coryacoBaHO COBETOM M IOCJE KOHCYJIbTAlUH MEXITy ATE€HTCTBOM
u CoenuneHHbM KoponeBcTBOM;

B OTHOIICHHH JOCTyIla B COOTBETCTBHH CO CTaThel 5.c. 0TOOp MpoO OKpy Karomieit
Cpelbl U B Cllydae, €CJIM Pe3yJIbTaThl HE MO3BOJISIIOT PEUINTh BOMPOC WU yCTPAHUTh
HECOOTBETCTBHUE B MECTE HAXOXICHHUS, ONIPEICICHHOM ATEHTCTBOM B COOTBETCTBHH CO
CTaTheH 5.C., UCMOJIIb30BAHKUE B 3TOM MECTE HAXOXKICHHS BU3YaJIIbHOTO HAOIIOJEHUS,
YCTPOUCTB JUIsi OOHAapy)KEHUST H UW3MEpPEHUS paJuallid W TMPUMEHEHHE II0
cornacoBanuto Mexay CoenuHeHHbIM KopojaeBCTBOM #  ATEHTCTBOM JIPYTHX
00BEKTUBHBIX MEP.

Cratps 7

ITo mpocrbe Coemunennoro KoponerctBa CoenuHeHHOe KOposieBCcTBO M ATEHTCTBO
JOTOBAPUBAIOTCST B OTHOIICHHH PETYIMPYEMOTrO JOCTyla B paMKax HACTOSIIETO
[TpoTokomna ¢ 1enbl0 MPEeIOTBPALIEHUS PACKPHITHS YyBCTBUTEIBHON C TOYKH 3PEHUS
SIIEPHOTO paclpoCTpaHeHUs] MHGOPMAIUH, BBIIOJHEHUsT TpeOOBaHMI 0e30macHOCTH
WK GU3UYECKOM 3alUTHI I C 11eJIbI0 00eCTIeYeHH s 3alIUThl HaXOISIIeiCs B 4aCTHOM
COOCTBEHHOCTH WJIM KOMMEPYECKH 4YyBCTBUTENbHOW wuH(popmammu. Takwue
JIOTOBOPEHHOCTHU HE MPEMATCTBYIOT ATEHTCTBY OCYILECTBIATh AE€ATEIbHOCTh, KOTOpast
SABISICTCS  HEOOXOAMMOWM Ui  pelIeHHs JIIo0Oro  BOMPOCA,  OTHOCSILIErocs
K [IPaBWJIBHOCTH U TOJHOTE WHGOpPMAIMU, O KOTOPOH TOBOPUTCS B CTAThe 2, WIH
yCTpaHEHUs! HECOOTBETCTBHUS, OTHOCAIIETOCS K 3TOM HH(pOpMAIIHH.

CoenunenHoe KoposeBCTBO MOKET NMpH MPEJOCTaBIECHUU HH(OpPMAIMU, O KOTOPOi
TOBOPUTCSI B CTaThe 2, NHPOPMHUPOBATH ATEHTCTBO O MECTaX Ha TUIOMIA/IKE HITH B MECTE
HAXOXKICHUS, HA KOTOPBIX MOXKET IPUMEHATHCS PEryIUpyeMblil TOCTYII.

Jlo BcTymneHuss B CHUy JHOOBIX HEOOXOOUMBIX JIOMOJHUTENBHBIX MOJIOXKEHUI
CoenunenHoe KoponeBCTBO MOXXeT MNpUOETHYTh K PETYIMPYEMOMY JOCTYITY
B COOTBETCTBUU C MOJIOKEHUSIMH ITyHKTA a. BBIIIE.



Cratbs 8

Huuro B Hactosimiem I[lpotokone He mnpenstctByer CoenuHeHHoMy KoposieBCTBY
npeaoCTaBIATb Ar CHTCTBY JOCTYII K MCCTaM HAaxXOXJICHUA B HOIOJHCHUC K TECM, O KOTOPBIX
TOBOPUTCS B CTaThsIX 5 U 9, UK MPOCUTH ATEHTCTBO O IPOBECHUH ACSITEILHOCTH 110 IPOBEPKE
B KOHKPCTHOM MCCTC HAXOXIACHUS. AreHTCcTBO HE3aMCJIMTCIIbHO MPUJIAract BCC Pa3yMHBIC
YCHUJIHS 1T OCYIIIECTBIICHUS IEWCTBHI B COOTBETCTBHH C TAKOW MPOCHOO.

Cratps 9

CoennnenHoe KoposieBCTBO MpenocTaBisieT ATEHTCTBY JOCTYH K MECTaM HaxOXKICHUS,
OTIpeNleIeHHBIM ATEHTCTBOM JJIsi OTOOpa Mpo0 OKpyXaromied cpeabpl Ha OOIIMpPHOU
TEPPUTOPUHU, KOTJAa TaKOW JOCTYN OyaeT CrocoOCTBOBATh PACIIMPEHUIO BO3MOXKHOCTH
ATreHTCcTBa 00HAPYKUBATh HE3aABICHHYIO IEpHYIO AesTeabHocTh B [ HAO, mpu ycnoBum, 4to
ecnu CoequnenHoe KoposieBCTBO HE UMEET BO3MOKHOCTH MPEIOCTABUTH TAKOW TOCTYII, TO OHO
npuiaraeT BCE pPa3yMHbBIE YCWIHS IS YJIOBIIETBOpEHHUs TpeOoBaHWII ATreHTCTBa B
aJTbTEPHATHUBHBIX MECTAX HaXOXKICHUs. ATEHTCTBO HE 3alpaninBaeT TaKOH JOCTYM JI0 TEX Mop,
moka oToop Mpod OKpyKAOIIEH Cpelbl Ha OOIIMPHON TEPPUTOPHUH U MPOIIETyPHBIE MEPHI IS
ero mpoBeieHns He 0100peHsl COBETOM M HE MPOBEICHBI KOHCYIBTAIIUU MEKIYy ATCHTCTBOM
u CoennHenHelM KoposneBcTBOM.

Cratbs 10
ArenrctBo unpopmupyetr CoeaunenHoe KoponeBcTBo o:

a. NeSATEIbHOCTH, OCYLIECTBICHHOM B pamkax Hacrosiuiero IIportokoina, BkItouas
NESATEILHOCTh B OTHOIICHUH JIOOBIX BOIMPOCOB WJIM HECOOTBETCTBUM, KOTOPHIC
ArentctBo gnoBeno 10 cBeaenus CoeaunenHoro KoposeBcTBa, B mpenernax
LIECTUIECATH JHEU MOCIIE OCYIIECTBICHUSI ATEHTCTBOM 3TOU JESATEIbHOCTH;

b. pe3yabpTaTax JesATeIbHOCTH B OTHOIICHHH JIFOOBIX BOIPOCOB WJIM HECOOTBETCTBUH,
KoTOpble ATeHTCTBO JoBeno 10 cBeaeHuss CoeaunenHoro KoponeBcTBa 10
BO3MOKHOCTH CKOpee, HO B JIIOOOM CiTydae B TEUCHHE TPUIIIATH THEH TIOCTIE TTOTyYeHUs
ATEHTCTBOM 3THX PE3yJIbTaTOB;

C. BBIBOJIaX, KOTOPBIE OHO CJHIEJAJI0 B PE3yJIbTaTe CBOEH NEATEIBHOCTH B COOTBETCTBHUU
¢ HactoammMm [IpoTokonom. Takue BBIBOABI MPEIOCTABIISIOTCS €AKETOIHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) l'enepanbubiii  nupextop yBenomisier CoenuneHHoe KoposneBctBo 00
yrBepkeHMH CoBeTOM J1000ro JOJKHOCTHOTO JIMIa AreHTCTBAa B KauecTBE
uHCcnekTopa no rapantusMm. Ecim Coennnennoe KoposieBcTBO He M3BeIIaeT
['eHepambHOTO AUPEKTOpPa O CBOEM OTKJIOHEHHWH TAaKOTO JOJKHOCTHOTO JIMIA
KaK HHCIICKTOpa IJId COGI[I/IHGHHOFO KOpOJ'IeBCTBa B TCUCHUC TPCX MCCALCB
nocjiae NOJIy4deHHs YBeJoMieHus 00 yrBepkaeHMH CoBETOM, HHCIEKTOP,
0 KOTOpoM TakuM oOpazom yBenomieHo CoenunenHoe KoponescTso,
cuuTaercs HazHaueHHbIM B CoeanneHHoe KoposeBcTao.
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i) I'enepanbHbIil  TUpekTOp, OeicTBYS B OTBeT Ha mpockOy CoeanHeHHOTro
KoponeBctBa wmmm 1o cOOCTBEHHOH WHHIMATHBE, HE3aMEIUTEIHHO
unpopmupyer CoeauneHHoe KoponeBcTBo 00 OT3bIBe HazHau€HUs JHOOOTO
JIOJDKHOCTHOTO JIMIIA B KauecTBe nHcnekTopa it Coeannennoro KoponescTaa.

b. YBenomiieHue, 0 KOTOPOM TOBOPUTCS B MYHKTE a. BBILIE, CUUTAETCS IMOJyYECHHBIM
CoennneHHbIM KOposieBCTBOM uepe3 ceMb AHEN MOCIIE 1aThl HANIpaBIeHUs ATEHTCTBOM
Ttakoro yeenomiieHuss CoennHeHHOMY KOposieBCTBY 3aKa3HOM KOPPECTOHACHITUEH.

BU3bI
Cratps 12

CoenunenHoe KoposieBCcTBO B T€UEHHE OJHOIO Mecsla Mocie MOIy4YeHHs 3ampoca 00 3TOM,
MPEJOCTABIIAET YKa3aHHOMY B TAKOM 3alpoce Ha3HAYEHHOMY MHCIIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKPAaTHYIO BbHE3IHYIO/BBIC3IHYI0 W/WIM TPAH3UTHYIO BH3blI, KOTOpbIE TpeOYyrOTCS IS
oOecriedeHHss MHCIIEKTOPY BO3MOXXKHOCTH BbBhe3Za © MNpeObIBaHUS Ha TEPPUTOPUU
Coenunennoro KoposieBcTBa B 1eNsX BBITIOJIHEHHS ero/ee PpyHkiui. JIroOble 3ampoiieHHbIe
BU3bI IIGfICTBHTeJIBHLI B TCUYCHHUC HC MCHCC OJHOI0 rojJja u B ClIydac HGO6XO,Z[I/IMOCTI/I
BO300HOBJISIIOTCS B TEUEHHUE Tleproia Ha3HaueHus uHcrekropa B CoenquHeHHoe KoponeBcTso.

JOMNOJIHUTEJIBHBIE TOI'OBOPEHHOCTHA
Cratps 13

a. B Tex cnyuasix, kornma CoenuneHHoe KoponeBCTBO WM ATEHTCTBO YKa3bIBAalOT HA
HGO6XOI[I/IMOCTI> OnpecaAcCIIMTL B I[OHOJIHI/ITCJILHBIX IIOJIOKCHUAX, KaKuUM 06pa30M
ClelyeT MPHUMEHSTh Mephl, H3l0kKeHHble B HacrosimeM [Iporokone, CoennHeHHOE
KOpOHeBCTBO 1 ATEHTCTBO COIJIACOBELIBAIOT TaKHE I[OHOJIHI/ITCHBHBIG IIOJIOKCHHUSA B
TEUYEeHHE JIEBSIHOCTA JHEH mocie BCTYIIIeHUs B CHITy HacTosiero [Iporokosna unu, B Tex
ClIydasaXx, Korja yKa3aHUC Ha HCO6XOILI/IMOCTL TaKuXx I[OHOJIHI/ITGJILHBIX MOJIOKEHUN
JaeTcsl MOcie BCTYIUICHUS B cuily Hactosiero [Iporokona, — B TeueHue AEBSHOCTA
I[Heﬁ MOCJIC OAaThl TAKOI'O YKa3aHUA.

b. Jlo BcTymieHuss B CHIy JIOOBIX HEOOXOAUMBIX JIOMOJHUTENbHBIX IOJ0XKEHUI
ATEHTCTBO UMEET MPaBO NMPUMEHATH MEPHI, U3JI0’KEHHBIE B HacToseM [IpoTokore.

CUCTEMBI CBs3U
Crartps 14

a. Coenunennoe KopomneBcTBo fgaet paspenienne ATeHTCTBY CBOOOIHO HCIIOIB30BATD JIS
CITyeOHBIX LIeJIel CHCTEMBI CBSI3U MEXAY WHCIEKTOpaMu AreHTcTBa B COeIMHEHHOM
KoponesctBe u LleHTpanbHBIMU YUpEXKICHUSIMA ATCHTCTBA /WU PErHOHAIBLHBIMHU
01opo, BKJIIOYAs Mepeaayy B HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe uHpopMaIum,
MOCTYTIAIONIEH OT yCTPONCTB, YCTAHOBJICHHBIX ATEHTCTBOM B IIEIISIX COXPAHESHUS H/MITH
HaAOIIO/ICHUS, WM U3MEPEHHS, U 00€CTIeYMBAET 3alUTY TaKOU CBSI3U. ATEHTCTBO MOCTE
koHCcynpTalii ¢ CoenuHeHHbIM KopojeBCTBOM HMeeT MpaBO HCIOJIb30BATh
YCTAaHOBJICHHBIE Ha MEXKIYHAPOAHOM YpPOBHE CHCTEMBI NPSIMOM CBSA3M, BKIHOYas
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CIYTHHKOBBIE CHCTEMBl M JIpyrHe BHUIBl JajbHEW CBS3HM, HE HCIIOIb3yEMbIC B
Coenunennom KoponesctBe. [lo mpocebe CoemunenHoro KoponeBctBa win
ATEHTCTBa MOAPOOHOCTH, KaCAIOUINECs OCYIISCTBICHUS 3TOTO IyHKTa B OTHOIICHUH
nepeaayd B HEABTOHOMHOM MJIM aBTOHOMHOM PEXHME HH(POpMaIuK, OCTyNAIOIMmEel OT
YCTQHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpPAaHCHHWs W/WIW HAOJIIONCHUS WU
HU3MCPCHUS, OTIPCACIIAIOTCA B I[OHOJIHI/ITCHBHBIX IIOJIOKCHUAX.

[Ipu ycTaHoBiIEHUM CBSI3U U Tepefade MHPOPMALUHU, KaK 3TO MPelycMaTpUBACTCS B
MYHKTE a. BBINIE, HAJUIEKAIINM 00pa30oM YUHUTHIBACTCS HEOOXOAUMOCTh 00ECTICUEeHHS
3alIUThl HAXOJAIIEHCS B YaCTHON COOCTBEHHOCTH MJIM KOMMEPYECKH YyBCTBUTEIILHON
uHpOpMaMM WIX TOW WHGPOPMAMH O KOHCTPYKIHH, KoTopyio CoeauHeHHOE
KoposieBcTBO cunTaeT 0co60 4yBCTBUTEIBHOM.

3AIUTA KOH(DI/II[EHHI/IAJIBHOﬁ NHOOPMAIIUU
Cratps 15

ATEHTCTBO TOJJICPKUBAET CTPOTUH peXuUM obecriedeHus: 3PPEKTUBHOM 3aLIUTHI OT
PaCKPBITHS KOMMEPYECKUX, TEXHOJIOTHYECKUX U MPOMBIIUICHHBIX CEKPETOB U IPYron
KOH(HICHIIMATbHON HMH(OpPMAIMK, KOTOpasi CTAHOBHUTCS €My H3BECTHOM, BKIIOYAs
Takyl0 HMH(QOpMaIMio, KOTOpas CTaHOBHUTCS M3BECTHOM ATEHTCTBY B XOJe
ocytecTBieHus HacTosiero [IpoTokona.

PG)KI/IM, 0 KOTOPOM I'OBOPHUTCH B ITYHKTC a. BBIIIC, BKJIFOYACT, B YaCTHOCTH, ITOJIOKCHUA,
OTHOCAIIHECA K:

1) Oo0ImKM TIPUHIIMIIAaM W CBA3aHHBIM C HHUMH MepaM IO OOpalleHHIo
¢ KOHUICHIINATHHON HHPOpMAITUEH;

i) YCIOBHSM HaiiMa IepCcOHalla, KacarollMMCs 3aIlUThl KOH(UACHIHMATBLHON
nHopmaIuu;

1i1) mpoleaypaM B cllydae HapyIICHWH WU SKOOBI WMEBIIMX MECTO CIy4acB
HapyIEeHUsI KOHPUACHIINATBHOCTH.

PexuM, 0 KOTOPOM TOBOPHUTCS B IYHKTE a. BBIIIE, YTBEPKIACTCS U TEPHOIHUUCCKU
paccmartpuBaetcst CoBeTOM.

NNPUJIOKEHUSA
Cratps 16
[Ipunoxenns k Hacrosuiemy lIpoTokonmy SBISIFOTCS €ro HEOTHEMJIEMOM YacThbIO.
3a UCKIIIOUEHUEM L€l BHECEHMs IonpaBok B mnpuwioxenus I u 1I, Tepmun

«IIpoTokon», Kak OH YNoTpeOsieTcs B HACTOALLEM JOKYMEHTe, o3HadaeT [Iporokon
u [IpunosxeHust, BMECTe B3sThIE.
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b. B nepedeHb BHUIIOB [IEATENBHOCTH, yKa3aHHbIX B Ilpunoxenuu I, m mnepedyeHb
o0opyI0BaHuUs U MaTepuaia, ykazaHHbIx B [Ipmnoxxenun 11, CoBeToM MOTYT BHOCUTBCS
MOTIPaBKA IO peKoMeHmanuu co3nanHoi CoBeToM pabodeil rpynmbl AKCIEPTOB
OTKpBITOrO cocTaBa. JIrobast Takas MONpaBKa BCTYMAET B CHIIY Yepe3 YeThIpe Mecsia
nocse ee npuHATUs: CoBETOM.

BCTYIVIEHUE B CUJIY
Cratps 17

[Tocne nmoanucanust cropoHaMu Hactodmuii [IpoTokon BCTymaeT B CHIIy B TOT k€ JCHb
" B TO KC BpCM, UTO U Corairenue o rapaHTusx.
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a.

OIIPEJAEJIEHUS
Cratpsa 18
Hns ueneit nHactosimero I[Iporokona:
OTHOCSIINECS K AIEPHOMY TOILJIMBHOMY IIMKJIY HAYYHO-UCCIEA0BATEILCKHE U ONBITHO-

KOHCTPYKTOPCKHE PabOThl 03HAYAIOT JESATENLHOCTh, KOTOpPAss KOHKPETHO OTHOCHTCS
K TI00OMY acTeKTy pa3pabOTKH MpoIiecca WIH CUCTEMBI JTI0OOTO U3 CIIeAYIOIIETro:

- KOHBEPCHH SIIEPHOTO MaTepuaia,
- oOoramieHus sIEPHOTO MaTeprana,
- W3TOTOBIICHUS SJIEPHOTO TOILIHBA,
- PpEaxkTopoB,

- KPUTHYECKHX COOPOK,

- mepepabOoTKH SIEPHOTO TOILIHMBA,

- 00paboTku (He BKIIOYAs TEPEYMAKOBKH WM KOHIAWIIMOHUPOBAHUS, HE
NpeIyCMaTPUBAIOIIETO Pa3JCICHUs] 3JEMEHTOB, JJS XPaHEHUS WIH
3aXOPOHEHUS) OTXOJIOB CPEIHEr0 WM BBICOKOTO YPOBHSI aKTHBHOCTH,
coJepKaluX IUTyTOHHUH, BBICOKOOOOTAIICHHBIN ypaH WiH ypaH-233,

HO HE BKIIOYAKOT JEATEIBHOCTb, OTHOCSLIYIOCA K TEOPETUYECKUM WM
(yHIAMEHTaJIbHBIM HAayYHBIM HCCIEIOBAaHMAM WM K HayYHO-HCCIIEJOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKMM ~ paboTaM 1O  NPOMBIIUICHHBIM  NPHUMEHEHHSIM
PaaMoON30TONOB, MEAMIHMHCKUM, THAPOJOTHYECKUM U CEIIBCKOXO3SMCTBCHHBIM
IIPUMEHEHUsAM, H3Y4YCHUIO IIOCIEIACTBUN i1 310POBbs U OKpPYXKAIOLIEH Cpelbl
U 110 YCOBEPILIEHCTBOBAHUIO TEXHUUECKOTO 00CITy )KUBaHUS;

IJIONIA/IKa O3HAYaeT TEPPUTOPHIO, I'PaHUIBl KOTOpo# ompeneneHbl CoelnHEHHBIM
KoponeBcTBOM B cOOTBeTCTBYyIOIIEH HH(OpMAMK O KOHCTPYKLUHU YCTaHOBKH,
BKJIIOYAsi OCTAHOBJICHHYIO YCTaHOBKY WM €€ 4YacTb, yKa3aHHbIE B COOTBETCTBHH
co ctatbelt 76 (a) CornameHus o rapaHTHsX;

BBIBEJICHHAS U3 HKCIUTyaTallMM YCTAaHOBKA O3HAYAeT 00BEKT MWIIM YaCTh €T0, YKa3aHHbIC
B COOTBETCTBUU coO cratbedl 76 (a) CornameHuss O TapaHTUSAX, HA KOTOPBIX
J€MOHTHPOBAaHbl WM CHAEJTaHbl HENPUIOJHBIMH K SKCIUTyaTallud OCTaBIIHECS
KOHCTPYKIOHNHN U O60py,I[OBaHI/Ie, BAXHBIC MJIs1 €TI0 HCIIOJIb30BaHHA, TaK 4YTO OH HE
UCTIONIb3YeTCs Ul XpaHEHMS JIEpHOTO MaTepualla U He MOXKET Jlajiee MCI0JIb30BaThCs
JUIs OOpalIeHus C sIEPHBIM MaTepUaIOM, €r0 00pabOTKH MIIM UCTIONb30BaHUS;

OCTaHOBJICHHAs YCTAHOBKA O3HAaYaeT O0OBEKT HITH YaCTh €T0, YKa3aHHBIE B COOTBETCTBUHU
co crateeil 76 (a) CornameHus o rapaHTHsX, HKCIUTyaTalysi KOTOPBIX IMpeKpalleHa
U U3 KOTOPBIX U3BAT SIIEPHBIA MaTepraj, HO KOTOPHIE HE CHATHI C AKCILTyaTalluy;

13



BBICOKOOOOTaIlllEeHHBIH ypaH oO3HayaeT ypaH ¢ oOoramienuem 20% WM BbIlIe
10 U30TOIly ypaHa-235;

0TO0p MPob OKpY’KaIOUIeH Cpesbl B KOHKPETHOM MECTe HAaXOXJICHUS 03Ha4aeT 0TOop
npo0 OKpysKaromel cpenbl (HammpuMep, BO31yXa, BOJbI, PAaCTUTENBHOCTH, IOYBHI,
3arpsi3HEHUI) B OIIPEIETICHHOM ATEHTCTBOM MECTE HaXOXKIACHHS U HENTOCPECTBEHHON
OJIM30CTH OT HEro ¢ ILENbl0 COAEHUCTBHS ATEHTCTBY B IOAIOTOBKE BBIBOJOB 00
OTCYTCTBUM HE3asBJICHHBIX JIEPHOIO MaTepuaia Wiu siiepHoi nesrensHocty B 'HAO;

0TOOp P00 OKpYKAMOIICH Cpelbl HAa OOLMIUPHON TEPPUTOPUU O3HAYAET OTOOpP MPoo
OKpy’Xarolel cpelpl (Hampumep, BO3AyXa, BOJbL, PACTUTEIBHOCTH, IIOYBBI,
3arpsiI3HEHUI) B PsIie ONPEACIECHHBIX ATEHTCTBOM MECT HAXOXKIEHHUS C ILENbIO
coleicTBUs ATEHTCTBY B IIOJrOTOBKE BBIBOJJOB 00 OTCYTCTBUM HE3asIBICHHBIX
SIIEPHOr0 MaTepuaia uim siaepHoi aestensHoctd B ['HAO;

SIICPHBIN MaTepHUall COTJIACHO OIPEIEICHUI0, JaHHOMY B cTaThe XX YcTaBa, 03HadaeT
0001 UCXOMHBINM MaTepuall Wi JII000H CIeMAIbHBINA PACHISTUISIONIUNACS MaTepHall.
TepMuH «UMCXOQHBIM MaTEepUa» HE UHTEPIPETUPYETCS KAaK BKIIOYAIOLIUN PyLy WU
oTxoAbl pyasl. JIto6oe onpenenenne, nanHoe COBETOM B COOTBETCTBUHU CO cTaThel XX
VYcraBa AreHTcTBa moOClie BCTYIUIGHHMS B cuily Hacrosimiero IIporokona, kotopoe
pacimpsieT CIHUCOK MaTE€pUaJIOB, CUMUTAIOIIUXCS MCXOIHBIM WJIM CHEHHATbHBIM
pacLISIUISIOMMCS MaTepraioM, BCTYIAaeT B CHIIy B paMmkax Hactosero [IpoTokona
TOJBKO nociie npunsaTus CoeanHeHHbIM KoposieBCTBOM.

YCTaHOBKA O3HAYAET:
1) peakTop, KpUTHUECKYIO COOPKY, 3aBO/T IO KOHBEPCHH, 3aBOJI 110 H3TOTOBJICHUIO,
nepepaGaTLIBanmon YCTAaHOBKY, YCTAHOBKY JIA pa3ACiICHUA HW30TOIIOB HJIN

OTACJIIBHOC XPaHUIUIIC, UITN

1) m000€ MECTO HAaXOXKACHHS, TAe OOBIYHO HCIIONB3YETCS SACPHBIA MaTepual
B KOJIMYECTBAX, MPEBBIIIAIOMUX OJUH 3()()EKTUBHBIA KUIOTPAMM.
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COBEPHIEHO B Bene 7 utonst 2018 roga B IByX 3K3eMIUISIpaxX HA AaHTJIMMCKOM S3bIKE.

3a COEJMHEHHOE KOPOJIEBCTBO 3a MEXXAYHAPOJJHOE ATEHTCTBO

BEJINKOBPATUHNN 10 ATOMHOI SHEPTUU:
N CEBEPHOU UPJIAHAWU:

(ITonmuce) (ITonmuce)

Jpeua Xon IOxust Amano

ITocon ['enepanbHbBIi qUPEKTOP
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I[MPUJIOXXEHMUE I

INEPEYEHDb BUZIOB JIEATEJIBHOCTH, O KOTOPBIX TOBOPUTCSA B CTATBE 2.a.(1i1)

iii)

Vi)

vii)

viii)

HACTOAIIEI'O ITPOTOKOJIA

N3rotoBneHue poTopHBIX TpyO M1st IEHTPHUQYT WK COOpPKA ra30BBIX MEHTPUDYT.

PotopHble TpyOBl s HEHTPUQPYr 03HAYAIOT TOHKOCTEHHBIE LMIUHAPHI, OMUCAHHE
KOTOpPBIX TpuBeeHo B pasaene 5.1.1 (b) npunoxenus 11.

I'a3oBble 1eHTpUDYIH O3HAYAOT LEHTPU(DYTH, OMHMCAHUE KOTOPHIX IPUBEACHO
BO BBOJITHOM 3aMEUYaHUH K paszeiny 5.1 npunoxenus 11

Wzrorosnenue 1udQy3MOHHBIX OAPHEPOB.

Juddy3nonnbie Oapbepbl 03HAYAIOT TOHKHE MOPUCTHIC (PHIIBTPHI, OITMCAHUE KOTOPBIX
npuBeieHo B pazzaene S5.3.1 (a) npunoxenus I1.

N3roroBnenue uiam cOopka CUCTEM, UCTIONB3YIOIINX JIA3€PH.

CI/ICTGMBI, HCTIOJIL3YIOMMKE JIA3€Phl, O3HAYAIOT CUCTCMbI, BKIIFOYAIOIINEC TC NPCAMCTHI,
ONHMCaHKNE KOTOPBIX MPUBEACHO B paznene 5.7 npuiioxenus 1.

H3roroBnenue uim c60pKa SJICKTPOMArHUTHBIX CCIIapaTOpOB U30TOIIOB.

DJNEeKTPOMAarHuTHBIE CEMapaTopbl M30TOMOB O3HAYAIOT TE MPEIMETHI, O KOTOPBIX
roBopurcs B pazzaene 5.9.1 npunoxxenus 11 1 koTopble coaepkaT HCTOYHUKU MOHOB,
OINHCaHuE KOTOPBIX MpUBEJEHO B pazzaeine 5.9.1 (a) npunoxxenus 11

W3zrorosneHue nim cO0pka KOJIOHH WK SKCTPAKITHOHHOTO 000PYIOBAHUSI.

KOJOHHBI MU DKCTPAKIIMOHHOE 00OPYJIOBaHME O3HAYAIOT T€ MPEAMETHI, OMUCAHHE
KOTOPBIX TpHUBEIACHO B pazuenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
npunoxenus I1.

HsroroBnenue Pa3aCIUTCIbHBIX COIICT 50048 BUXPEBBIX Tp}I60K JIA
A3pOJUHAMHUYCCKOTO 060FaHIeHI/I$I.

PaBIIeJII/ITeJIBHBIC COILJIa NI BUXPEBBIC TDV6KI/I JJIA a3pOAMHAMHUYCCKOT'O OGOF&H.ICHI/ISI
O3HAYaIOT pa3Je/IUTeNbHbIE COIJIA U BUXPEBbIE TPYOKHU, OMMCaHUE KOTOPBIX IPUBEAECHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 npunoxxenus II.

H3zroroBienue uiu c60pKa CUCTEM I'CHCpallUU ypaHOBOﬁ I1JIa3MBI.

CucTeMbl reHepaly YpPaHOBOM MJIa3Mbl O3HAYAIOT CUCTEMBI JIJ1 T€HEpAllU YPaHOBOM
IJ1a3MBbl, ONIMCAHNE KOTOPBIX MPUBEAEHO B paszaeine 5.8.3 npunoxxenus 1.

N3rotoBneHne MUPKOHUEBBIX TPYO.

I{upkoHueBble TPYObl O3HAYAIOT TPYOBI, ONMCaHUE KOTOPBIX MPHUBEIEHO B paznene 1.6
npunoxenus I1.

[Ipon3BOACTBO MM MOBBILIEHUE KAaYECTBA TAXKEION BOABI WIIH IEUTEPUSL.

Tspkenast Boga iy IeWTepuid 03HAYAIOT JEHTEepUil, TSHKETYI0 BOAY (OKCUI ACUTEPHs)
U JI000€ JIpyroe COoeAUHEHUE JACUTEepus, B KOTOPOM OTHOIIECHHWE YHCJIa aTOMOB
JeiTepus K 4ucily aToMOB BojopoJa npesblimaet 1:5000.




x1)

xii)

xiii)

Xiv)

XV)

W3zrorosnenue rpaputa saepHONH YUCTOTHI.

I'padut siepHOM YUCTOTHI O3HAUACT IPadUT, yPOBEHb YHUCTOTHI KOTOPOTO BBILIE, YEM
5 MUJUTMOHHBIX YacTell GOPHOro SKBUBAJIEHTA, a IIIOTHOCTH npesbiuaet 1,50 r/cm’.

W3roroBneHre KOHTEHHEPOB ISl 0OJTYYSHHOTO TOTLIHBA.

Konrelinep Juis 0OJYYEHHOTO TOIUIMBA O3HAYAET €MKOCTh JUISl TIEPEBO3KH H/HIIH
XpaHeHHsT OOJYyYEeHHOTO TOIUIMBA, OOECHEeUMBAIOIIYI0 XHUMHMUYECKYI0, TEIUIOBYIO
U paJMallMOHHYIO 3allMTy, a TaKXKe OTBOJ TEIUIa pacnaza BO BpeMs NEpeMElICHus,
NEPEBO3KU U XPaHEHMUS.

M3rotoBieHNe peakTOPHBIX YIPABISAIOMINX CTEPIKHEH.

PeakTopHbIC ynpaBidIOIIME CTEPKHU O3HA4YalOT CTEP)KHM, OIHMCAHUE KOTOPBIX
IpuBeAeHO B paznene 1.4 npunoxenus Il

N3rorosnenune 6€30MacHBIX C TOUYKH 3PEHHS] KpUTHIHOCTH OAaKOB U PE3E€PBYapOB.

besomacHble ¢ TOYKM 3pEHUs] KPUTUYHOCTH OAaKu M pe3epBYyaphl O03HAYAIOT
T€ MpEeAMEThI, OMUCAHNE KOTOPBIX MPUBEAEHO B paznenax 3.2 u 3.4 npunoxenus 11.

H3roroBienue MamiuH s pY6KI/I O6J'Iy‘-IeHHBIX TOIINIMBHBIX 3JICMCHTOB.

MamuHs! Uit pyOKH 00JYYEHHBIX TOIUIMBHBIX 3JEMEHTOB O3HAYal0T 000pyI0BaHHUE,
OIHMCaHuE KOTOPOro MpHUBEAEHO B pasnene 3.1 mpunoxxenus 1.

CoopysxeHue ropsuux Kamep.

l'opsiune kamMephl 03HAYAIOT KaMepy WIIM COEAMHEHHbIE MEXKIY OO0 KaMepbl 00LIUM
0o6beMOM He MeHee 6 M°, CHaGKEHHBIE 3aIIUTON, PAaBHOM MM NpeBBIIIANOIIEH
skBUBaTeHT 0,5 M GeToHa MIOTHOCTBIO 3,2 r/cM® WM Gojee, YKOMIUIEKTOBAHHBIE
00OpYyJIOBaHUEM JIJIsl TIPOBEICHHS OIEpAIMii C WCIOJIb30BAHUEM JIMCTAHIIMOHHOTO
YIIpaBICHUA.




1.2.

[MPMJIOXEHUE II

[NEPEYEHb COTJIACOBAHHOI'O ObOPYZIOBAHUA N HEAJIEPHOI'O

MATEPHAJIA U1 OTHETHOCTHU Ob 5KCIIOPTE U UMIIOPTE
B COOTBETCTBUUM CO CTATBEMU 2.a.(viii)

PeakTopsbl 1 peakTopHO€e 000py10BaHUE
KommiekTHbIe siiepHbIe peaKTOPbI

SnepHble peakTophl, CIOCOOHBIE paboTaTh B PEKHUME KOHTPOIMPYEMOU
CaMONOJICP’KUBAIOIIECHCS LENHOM peakUuu JeNeHHs, MCKIYas peakTophbl
HYJIEBOI MOIIHOCTH, KOTOpBIE OIPEAENSAIOTCS KaK pEaKkTOpbl C IMPOEKTHBIM
MaKkCUMaJbHbIM YpOBHEM IPOM3BOJCTBA IUIYTOHHS, HE MPEBBILAIOIINM
100 rpaMMOB B roJ.

[NOACHUTEJIBHOE 3AMEYAHUE

«SInepHslil peakTop» B OCHOBHOM BKJIFOYAET Y3JIbl, HAXOSIIMECS BHYTPH KOpIlyca
peaxkTopa WK HeMOCPEACTBEHHO IPUMBIKAIOIIKE K HEMY, 000py10BaHHEe, KOTOPOe
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B AKTUBHOW 30HE, U KOMIIOHEHTBI, KOTOPBIE
OOBIYHO COZIEPKAT TEIUIOHOCHUTENb NEPBOr0 KOHTYpa aKTHBHOM 30HBI peakTopa,
WJIM BCTYNAIOT C HUM B HEIIOCPEACTBEHHBIM KOHTAKT WIH YIIPABJISIOT UM.

He npenmnonaraercsi MCKIIOYEHUE PEAKTOPOB, KOTOpBIE HAUIEKAIIUM 00pa3oM
MOrIM OBl TOABEPTHYTHCA MOAM(DUKALMU U1l MPOU3BOJACTBA 3HAUUTEIBHO
Oompmiero komuuectBa, 4eM 100 rpaMMoB TUTyTOHHST B TOA. Peakrtopsl,
IpeJHa3HauYeHHbIE Ui JUIMTENbHOM SKCIUTyaTalliM Ha 3HAYMTENbHBIX YPOBHSX
MOIIIHOCTH, HE3aBUCUMO OT CTENEHU MX BO3MOXKHOCTEW MPOU3BOACTBA IUTYTOHHUS,
HE pacCMaTPUBAIOTCS KaK «PEaKTOPhI HYJIEBOI MOIIHOCTH.

PeakTopHbIe KOpPIyca BHICOKOTO 1aBJICHHS

Merammnyeckue Kopiyca B cOOpe WJIM HX OCHOBHBIE YacTH 3aBOJCKOIO
H3TOTOBJICHUA, KOTOPBLIC CHCUUAIIBHO MNMPCAHA3HAYCHBI WJIW IMOATOTOBJICHBLI IJIA
pa3MelleHs] B HUX aKTUBHOW 30HBI SJIEpPHBIX PEAKTOPOB, KaK OHU OMpE/esICHbI B
nyHkTe 1.1. Beile, U cnocoOHbIE BbIIEP)KUBATh pabouee 1aBIeHUE TEIIIOHOCUTENS
MIEPBOT0 KOHTYpa.

I[TOACHUTEJIbBHOE 3AMEYAHUE

BerHHH IUIMTa KOpIyCa BBICOKOI'O  HABJICHUA  PCEAKTOpa OXBATbIBACTCA
ITYHKTOM 1.2 kak OCHOBHas1, 3aBOJACKOI'0O U3roTOBJICHUSA, YaCTh KOPITyCa BBICOKOI'O
JaBJICHHA.

BuyTpenHue yactu peakropa (Hampumep, MOAAepKUBAIONINE KOJOHHBI U TUIUTHI
aKTUBHOM 30HBI U JPyTrve BHYTPEHHUE YaCTU KOPITyca, HalpaBJIAOLIne TPyObI s
PEryIupyIoInX CTEp’KHEH, TEIUIOBbIE IKPaHbl, EPErOPOJKU, TPYOHbIE PEIIETKH
aKTUBHOM 30HBI, IUTACTUHBI JUQQy30pa © T.1.) OOBIYHO TOCTABISIOTCS
MIOCTaBIIMKOM peakTopa. B HEKOTOPHIX cilydasx ONpeieSCHHble BHYTpEHHHE
OMOPHBIE KOMIIOHEHTBHl BKIJIIOYAIOTCSI B M3TOTOBJIEHHME KOpIIyca BBICOKOTO
JABJICHUA. OJTH IPEIMETHl SBJISAIOTCA TOCTATOYHO BAXKHBIMM C TOYKHM 3pPEHUS



1.3.

1.4.

1.5.

1.6.

1.7.

0€30IacHOCTH W HaJEKHOCTH SKCIUTyaTalldd pPEaKkTOpoB (U CII€OBATENBHO,
C TOYKH 3pPCHUA FapaHTHﬁHBIX 0053aTEILCTB U OTBETCTBEHHOCTH IIOCTaBIIIUKa
peakTopa), 4ToObl UX MOCTaBKa BHE PaMOK OCHOBHOI'O COIJIALIEHUS O MOCTaBKe
caMoro peakTopa He craja Obl OOBIYHOH mpakTuKoi. [loaToMy, XOTS OTHENBHAS
[IOCTAaBKa ITUX YHUKAJIbHBIX, CIEIMAIBHO NIPEJHA3HAYEHHBIX U NOATOTOBJIECHHBIX,
BOXHBIX, KPYMHBIX M JOPOTOCTOSIIMX TIPEJAMETOB HE O005A3aTeNbHO OyIeT
paccMaTpUBaThCs Kak BbINAAAI0NMIas U3 cepbl MHTEPECOB, TAKOH CIIOCOO MOCTaBKH
CUHNTACTCA MAJIOBCPOATHBIM.

MaiuuHbl AJ15 3arpy3KM M BBIT'PY3KH PCAKTOPHOIO TOIIJIMBA

ManunynsatopHoe  00Opy[OBaHUE,  CHENMAIbHO  MPEAHA3HAYEHHOE WM
MIOATOTOBJICHHOE IS 3arPy3KU MJIM U3BJICYECHMSI TOIUIMBA U3 AJIEPHBIX PEAKTOPOB,
KaK OHH ONpEJENIEeHbI B MyHKTE 1.1. BhIIIE, KOTOPOE MOKET UCIIOIb30BATHCS, KOT'1a
peakTop  HaXOIUTCs MOJ  HArpy3ko, Wi oOnagaer TEeXHUYECKUMHU
BO3MOXXHOCTSIMU  JUISI TOYHOTO IO3ULIMOHMPOBAHUS WM OPUEHTUPOBAHUSA,
MO3BOJISIOIIMMHU MIPOBOJUTh HA OCTAHOBJICHHOM pEAaKTOpEe CIOXKHbIE pPabOThI
IO Meperpy3Ke TOIINBA, IPU KOTOPHIX OOBIYHO HEBO3MOKHBI HEMOCPEACTBEHHOE
HaOJI0ACHNE WITH TIPSIMOM 1OCTYT K TOILIUBY.

PeakTopHBIe ynpaB/soue CTEPKHH

CrepxHu, ClIEUUAIBHO MTPEAHA3HAYEHHbIE WM OATOTOBIICHHBIE ISl YIPABICHUS
CKOPOCTBIO pPEaKIMM B SAJIEPHBIX pEaKTOpax, Kak OHU OIpeiAesieHbl B myHKTe 1.1.
BBILLIE.

I[TOACHUTEJIbBHOE 3AMEYAHUE

CIOI[a K€ BKIIOYArOTCsA, IOMHMMO 4YaCTu, MOTJIOLIAI0IIEH HeI>’ITpOHBI, €C OIIOPHBIC
1 MOABCCHBIC KOHCTPYKIHH, €CJIN ITOCTAaBKa IMPOU3BOAUTCA PA3ACIbHO.

PeakTopHble TPYOBI BHICOKOTO J1aBJIEHUS

TpyObl, KOTOpBIE CIEUUAIBHO TMPEIHA3HAYCHBI WM ITOATOTOBIICHBI IS
pa3MenieHusl B HUX TOIUTUBHBIX 3JIEMEHTOB U TEIJIOHOCHUTENS TMEPBOTO KOHTYpa
B peakTopax, KaKk OHH OINpe/esieHbl B yHKTe 1.1. BbIIe, mpu pabodeM JaBICHUH,
npessimaroniem 5,1 Mlla (740 ¢yHT/KB. 110iiM).

IIupxonmneBbie TPyOBI

TpyOs1 min cOopku TpyO U3 METAJUTMYECKOTO IIMPKOHHUS MITH €T0 CIIaBOB, IO BECY
npesbimaronie 500 kr B TedeHue J1r0060ro 12-MecsiMHOTO Tepuojia, KOTOphIE
CTEeLMAIBbHO MPEeAHA3HAYECHbI HITU IO OTOBJICHBI JIJIsl HCTIOJIb30BAaHMS B PEaKTOpax,
KaK OHHU OIIpeZeieHbl B IyHKTE 1.1. BbIIIE, U B KOTOPHIX OTHOLICHHE IO BECy
radHus K MUpKOHHUIO MeHbIe yeM1:500.

Hacocpl nepBoro KOHTypa TenJIOHOCUTEeIs

Hacocsl, ciennansHo npeaHa3Hau€HHbIE WU MOATOTOBJIEHHBIE ISl TOAAEP KAHUS
LUPKYJIALUU TEMJIOHOCUTENS MEPBOr0 KOHTypa SACPHBIX PEAKTOPOB, KaK OHM
omnpezeneHsl B yHKTe 1.1. Bblie.



2.2,

[TOACHUTEJIbBHOE 3AMEYAHUE

CHCHI/IEU'IBHO NpeaAHa3HAYCHHBIC WJIM NOATOTOBJIICHHBLIC HACOCHI MOTYT BKIIIOYAaTh
CJIOKHBIE, YIUIOTHEHHbIE WJIM MHOTOKPATHO YIUIOTHEHHBIE CHCTEMBI IS
npeaoTBpaliCHNUA YTCUKH TCIIJIOHOCUTCIIA IEPBOTO KOHTYPA, TCPMETUYHBIC HACOCHI
U HAcoChl C CHCTEMaMM HWHEPLMAIBHOW Macchl. OTO ONPENCIICEHUE Kacaercs
HAcOCOB, aTTeCTOBaHHbIX 10 Ki1accy NC-1 nian SKBUBaJIEHTHBIM CTaHIapTaM.

HesinepHubie MaTepuabl 1J1s1 peaKTOPOB
JeiiTepuii v Ts12ke1as BOAA

Heitrepuii, Tsokenas Boaa (OKuch Aeitepusi) U no0oe IOpyroe COoeAUHEHHE
JIEUTeprsi, B KOTOPOM OTHOLIEHHUE JACUTEpUs K aTOMaM BOAOPOJA IMPEBBIIIAECT
1:5000, npenHa3HayeHHBIE ISl UCTIOJIB30BAHMS B SIIEPHBIX PEAKTOPaX, KaK OHU
ompeneneHsl B myHKTe 1.1. BhIle, B KoMu4decTBax, npepbimatomux 200 Kr aToMOB
neiitepuss  Ans M00OM  ONHOM  CTpaHBI-MONydYaTens B TEUYEHHE JH0O0To
12-MecsiuHOTO TIepHO/Ia.

SnepHo-yucTHIN rpaguT

I'padur, wuMeromuii CTEMEeHb YHUCTOTHI BBIIIE S-MUWUIMOHHBIX ~ OOpHOTO
SKBUBAJIEHTA, C IUIOTHOCTHIO Gonblie yeMm 1,50 r/cm®, mpeqHasHa4YeHHBIH s
HCIOJIb30BaHUs B SJIEPHBIX PEaKTOpax, Kak OHU ONpeJieeHbl B myHKTe 1.1 BbIe,
B KOJINYECTBAX, MPEBBIIIAIOIINX 3x10* kr (30 MmeTpuUecKHX TOHH) JUISl JIFOOOM
OJIHOM CcTpaHbI-NOIyYaTelis B TeUeHUE J1I000ro 12-MecsiuHoro nepuosa.

[NPUMEYAHUE

Jlnst 1meneit 3KCIOPTHOTO KOHTPOJISL MPAaBUTENILCTBO OMNpeAesseT, OyayT s
OKCIIOPTHBIE IAPTHUM COOTBETCTBYIOILErO BBINICYKA3aHHBIM XapaKTEPUCTHUKAM
rpaduTa UCTIOIb30BATHCS B AEPHBIX pEaKTOpax.

YceraHoBKH A1 1epepa0oTKH  O0JIyYEeHHBIX TOIUIMBHBIX 3JIEMEHTOB
U 000pyI0BaHNe, CHENHMAJIBbHO TMpeJIHAa3HAYEHHOEe MJIM TOAr0TOBJICHHOE
AJIS1 3TOTO

BBOJAHOE 3AMEYAHUE

[Tpu nepepaboTke 00IyUYESHHOTO SAEPHOTO TOIUINBA IUTYTOHUI U ypaH OTACISIIOTCS
OT BBICOKOAKTUBHBIX MPOJYKTOB JEJIICHUS M IPYTHX TPAHCYPAHOBBIX 3JIEMEHTOB.
JInst Takoro pa3feseHus MOTYT HCIOJIB30BAaThCS Pa3IMYHbIE TEXHOJOTHYECKHE
npoueccsl. OpHako co BpemeHeM mponecc «llypekc» cram Haubonee
pacmpoCTpaHEHHBIM W TPHUEMJIEMBIM. JTOT TPOLECC BKIIOYACT PACTBOPCHHE
OOJIy4eHHOTO SIIEPHOTO TOIUIMBA B a30THOM KHCJIOTE C IOCIEAYIOIINUM
BBIJICJICHHEM ypaHa, IUIyTOHHS M  HPOAYKTOB  JAEJCHUS  OKCTpaKIHEH
pacTBOpUTEIIEM C MTOMOIIBIO TpUOyTIIIhochaTa B OpraHMuECKOM pa3daBuTee.

TexHomornyeckue mpolecchl Ha pa3IUYHbIX ycTaHoBKax THuma «Ilypexc»
AQHAJIOTUYHBI ¥ BKIIIOYAIOT: M3MEJIbUCHHUE OOYYCHHBIX TOIUIMBHBIX JJIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  OKCTPAKIMIO  pPAcCTBOPUTEIEM W XpaHEHHE
TEXHOJIOTUYECKOW JKHIKOCTH. MOXKET HMETbCS Takke OO0OpyIoBaHHE IS
TEIIOBOM NEHUTPALMU HUTpaTa ypaHa, KOHBEPCUU HUTpaTa IUTyTOHUS B OKUChH WIIH
METaJl, a TaKXke M1 OOpabOTKU JKUAKUX OTXOJIOB, COACPIKAIMIUX MPOITYKTHI
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JEeTICHUS, 10 MOJy4YeHUsT (OPMBI, IPUTOAHOM I MPOJOHKUTEIBHOTO XPaHCHHUS
i 3axopoHeHus. OTHAKO KOHKPETHBIE THIBI U KOHQHUTypanus o00pyIoBaHus,
BBIMTOJTHSIOMIETO 3TH (YHKIIUH, MOTYT pa3jinvaThCs HA PA3IMYHBIX YCTaHOBKAx
THUIIA «HypeKc» I1I0 HCECKOJBKHUM HpI/IqI/IHaM, BKJIIOYAsl THUIIBI U KOJHUYCCTBO
00JIy4EHHOTO SICPHOT0 TOILTHRA, MTOIEXKAIIETO MepepaboTKe, U MPE/noIaracMblit
MPOIIECC OCAXKTCHUS M3BJIEKAEMBIX MaTEPHUAJIOB, a TAKXKE MPUHIIAIIBI 00SCIICUCHHS
0€30MacHOCTH M TEXHUYECKOTO 00CTyKUBAHHMS, IPUCYIIHE KOHCTPYKIIUH JTaHHOM
00CTaHOBKH.

«YcTaHoBKa JJIA Hepepa6OTKI/I O6J'IyLICHHbIX TOIINIMBHBIX 3JICMCHTOB) BKJIIOYACT
060p}’I[OBaHI/I€ 1 KOMIIOHCHTBI, KOTOPbIC OOBIYHO Haxo4daTCsa B IPAMOM KOHTAKTEC
C O6J'Iy‘leHHLIM TOINIMBOM U OCHOBHBIMH T€XHOJIOTHYCCKUMU ITOTOKAMU ANCPHOTO
MaTcpuaia 1 NpOAYKTOB ACJICHHUA, U HCIIOCPCACTBCHHO YIIPABJIAIOT UMH.

Ot IMMpONCCChbl, BKIIIOYAA IIOJIHBIC CHCTCMbBI [JIsI KOHBCPCHU IUIYTOHUSA U
MPOM3BOJICTBA METAJUIMYECKOTO TUTYTOHHUS, MOTYT OBITh MIACHTU(QHUIIMPOBAHBI IO
MepaM, I[PUHUMAEMbIM [UI MPEAOTBPALEHUS ONACHOCTEH B CBA3M C
KPUTUYHOCTBIO (HarpuMep, MEpamu, CBSI3aHHBIMU C T€OMETpPHEH), 00IydeHHUEM
(HampuMep, MyTeM 3alUTHl OT 00JIyUYeHHs) 1 TOKCHYHOCTBIO (HalpuMep, MepaMu
10 YJIEP>KaHHMIO).

[Ipenmetsl 00OpyZOBaHUS, HAa KOTOPBIE, KaK CYHMTACTCS, PACIPOCTPAHICTCS
3HaYeHue ¢passl «u 00O0pyAOBaHHE, CIEIHAIbHO IMpeJHa3HAuYCHHOE WIH
MOJTOTOBJICHHOE» ISl  TepepabOTKH  OOJNYYCHHBIX TOIUIMBHBIX 3JIEMECHTOB,
BKJIIOYAIOT:

Maiunsb! 1Jis1 pyOKH 00J1y4eHHBIX TONJIMBHBIX 3JIEMEHTOB

BBOJIHOE 3AMEUYAHUE

D10 000pYAOBaHME HCIIOIB3YETCS JJIsl BCKPBITUS OOOJIOYKM TOIUIMBA C IO
HOCJIEIYIOIIEr0 PacTBOPEHUsT OOIYUYEHHOrO siiepHOro Matepuana. Kak mpasmuiio,
UCIIOJIB3YIOTCSl CHEUANIBHO MpeHa3HAaYeHHbIC, CKOHCTPYHPOBAaHHbIC IS pyOKH
MeTaJUla YCTPOWCTBA, XOTS MOXKET HCIOJNB30BAaThC M 0O0Jiee COBEPIICHHOE
000pyI0BaHUE, HAIPUMED JIa3epHl.

JIMCTaHIIMOHHO yTIpaBisieMoe 000pyAOBaHHE, CIICIHATBHO MpeIHa3HAYeHHOE WIH
MOJTrOTOBJIEHHOE JJIsl UCIOJb30BaHUS HAa YCTAHOBKE MO IepepaboTKe, Kak OHa
OIpeJiesieHa BhIIIE, U PE3KH, PyOKH WM Hape3KHu COOPOK, MyYKOB UITH CTEPKHEN
00JIy4€HHOTr0 SIEPHOT0 TOIINBA.

AucconbBepbl

BBOJIHOE 3AMEYAHUE

B nwucconbBepbl OOBIYHO TOCTYHAaeT H3MENbUEHHOE OTpaboTaBIIee TOIUIMBO.
B »Tux 0e30macHBIX C TOYKM 3pEHHMS KPUTHUYHOCTH pe3epByapax OOIydYeHHBIH
SJIEPHBIA MaTepuan pacTBOPSIETCS B a30THOM KHUCIIOTE, W OCTarolIuecs: o0pe3Ku
000JI04YeK BBIBOJISATCS U3 TEXHOJIOTUYECKOTO MTOTOKA.

be3onacHble ¢ TOYKM 3pEHHS KPUTHYHOCTH pe3epByapbl (HalpUMeEp, MaJloro
IaMeTpa, KOJIbLEBbIE WM MPSIMOYTOJIbHBIE  pe3epByaphbl), CHEUAIBHO
IIpeIHa3HAYEHHbIE WJIM MOATOTOBJIEHHBIE U1 MCIOJIb30BAaHUS HA YCTAaHOBKE I10
nepepaboTKe, Kak OHM OINpEeNIeHbl BBIIIE, S PACTBOPEHUS OOIYUEHHOTO
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AACPHOIO TOILJIMBA, KOTOPBIC CIIOCOOHBI BBIJICPKNBATH rops4yto,
BBICOKOKOPPO3HWOHHYIO KUIAKOCTH MW MOI'yT HAOHUCTAHIOWMOHHO  3arpyKarbCid
U TCXHHUYCCKHU O6CJ'Iy>KI/IBaTBC}I .

IKCTPAKTOPHI H 000PyAOBaAHME JJIs1 IKCTPAKLIMHU PACTBOPHUTEIEM

BBOJHOE 3AMEYAHUE

B skcTpakTOphl ¢ pacTBOpPHUTENIEM MOCTYIMAET KaK pacTBOP OOIYYEHHOTO TOIUIMBA
U3 JUCCOJBBEPOB, TaK W OPraHUYECKUH pacTBOp, C IOMOIIBIO KOTOPOTO
pasfensaoTcs ypaH, IUIyTOHMM W NpoAykTel gaeneHus. OOopynoBaHue ais
HKCTPAKIUHU PACTBOPUTEIIEM OOBIYHO KOHCTPYUPYETCS TAKUM 00pa3oM, 4TOOBI OHO
YIIOBJIETBOPSUIO  JKECTKUM  AKCIUTyaTal[MOHHBIM TpeOOBaHUSAM, TaKUM, Kak
JUTATENTBHBIA  CPOK  CITyKObI 0€3 TEeXHHYECKOTO OOCITYy)KMBAaHUS WM JIETKas
3aMEHSeMOCTb, MPOCTOTA B AKCIUTyaTallMM M YIPABICHHUH, a TaKkKe TI'MOKOCTb
B OTHOLIEHUH W3MEHEHHUS [TapaMeTPOB Mpoliecca.

CHGHI/I&J’IBHO npeaHa3HAa4YCHHBIC NN IOArOTOBJICHHBIC 9KCTPAKTOPbI
C pacTBOpHUTENIEM, TaKue, KaK HAacaJOYHbIE WM IyJbCALIMOHHBIE KOJIOHHBI,
CMECHUTEIILHO-OTCTOMHBIE arraparbl WA HGHTpO6€)KHI)I€ KOHTAKTHLIC alIiapaThbl
JUI  UCIIOJIb30BAaHUSI Ha YCTAHOBKE IO 00paboTKe OOJY4YEeHHOro TOIIMBA.
DKCTPaKTOPhI C PAacCTBOPHUTEIEM IOJDKHBI OBITh yCTOMYUBBI K KOPPO3HOHHOMY
BO3JCUCTBUIO A30THOM KHCIOTBL. ODKCTPAKTOPbI C PAcTBOPUTENEM OOBIYHO
M3TOTABJIMBAIOTCS C COOIIOJICHIEM YPE3BBIYaifHO BRICOKHUX TPEOOBAaHMIA (BKITIOUAS
IPUMEHEHHE CIEIHUaJbHBIX METOJIOB CBAapKH, HWHCIEKIUH, olecrneueHue
1 KOHTPOJIb KauyecTBa) U3 MaJOyIJepOAMCTBIX HEP)KABEIOIIMX CTajlel, THUTAHA,
LMPKOHMS WU IPYTUX BBICOKOKAUYECTBEHHBIX MaTEpHaJIOB.

XuMu4yeckHe pe3epByaphl 1/ BbIAeP:KMBAHUA N XPAHEHUS

BBOJHOE 3AMEYAHUE

Ha orame okcTpakiiuy — pacTBOpUTENEM  O0pa3yloTCs TPU  OCHOBHBIX
TEXHOJIOTUYCCKUX IIOTOKAa XKHUIAKOCTH. Pe3epByapLI AJid  BBIACPXKUBAHUA WA
XpaHEHHs KCIOJB3YIOTCS B JajbHEHIIeil o00paboTke BceX TpexX MOTOKOB
CIIEYIOIINM 00pa3zoM:

a)  pacTBOP YUCTOrO a30THOKMCIIOTO ypaHa KOHUEHTPUPYETCS BbIIIApUBAHUEM U
IPOMCXOIUT MPOLECC JAEHUTPALMHM, I/le OH MPEBPAIIAETCs B OKCHJ ypaHa.
OTOT OKCHJ IOBTOPHO MCIOIB3YETCS B AJIEPHOM TOIIJIMBHOM LIUKIIE;

b)  pacTBOp BBHICOKOAKTHBHBIX MPOAYKTOB JEJIEHHUSI OOBIYHO KOHIICHTPUPYETCS
BBIIIAPUBAHUEM M XPAHUTCSA B BHUJE€ KOHLICHTPUPOBAHHOM KUAKOCTH. JTOT
KOHIICHTPAT MOET BIIOCICACTBUU NPOUTH BBIMAPUBAHUE WIH OBITH
npeoOpa3zoBaH B (opMy, IPUTOAHYIO JUIS XPAHEHUS WIH 3aXOPOHEHHUS,

c) pacTBOp YHMCTOIO HUTpAaTa IUTYTOHUS KOHILICHTPUPYETCS W XPaHUTCS
JI0 IIOCTYIUIEHUsS. Ha JajbHEHIINE 3Talbl TEXHOJIOTMYECKOIo IIpolecca.
B wactHOCTH, pe3epByapbl A BBIICPKUBAHUSA WIA XPaHEHUS PacTBOPOB
IUTYyTOHHUSI KOHCTPYUPYIOTCS TakuM 00pa3oM, 4ToObI M30exaTh CBSA3aHHBIX
C KPUTUYHOCTBIO TMpOOJieM, BO3HUKAIOIIUX B pe3yJbTaTe W3MEHEHUN
B KOHLIEHTPAIMH WIH (OpMe TaHHOTO MOTOKA.
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CrennanbHO MNpeAHA3HAUYEHHbIE WJIM IOATOTOBIIEHHBIE  pE3€pByapbl UL
BBIJICP)KUBAHMS WIM XPAaHEHHUS JJ1s1 MCTIOJIb30BaHMs Ha YCTAaHOBKE MO TiepepadoTKe
00JIydeHHOI0 TOIUIMBA. Pe3epByaphl Ui BbIIEPKUBAHUS WIM XPAaHEHUS JOJKHBI
OBITh yCTOMYMBBI K KOPPOSHOHHOMY BO3ACHCTBHUIO a30THOW KUCIOTHI. Pe3epByapsl
Ul BBIACP)KMBAHUS WM XpaHEHUs OOBIYHO W3rOTaBIMBAIOTCS M3 TaKUX
MaTepHuaioB, KaK MAJIOYTJIEPOJUCTHIE HEPIKABEIOIINE CTAIN, TUTAH MU HUPKOHUN
WIN IPYTUE BBICOKOKAYECTBEHHBIE MaTepuaibl. Pe3epByapbl 1 BbIACPKUBAHUS
WIA XPaHEHUS MOTYT OBITh CKOHCTPYMPOBAaHBI TakUM 00pa3oM, UYTOOBI HX
SKCIUTyaTalusi ¥ TEXHUYECKoe OOCITyKMBAaHUE MPOU3BOJWINCH AUCTAHIMOHHO,
Y MOTYT UMETh CIIEAYIOINE OCOOCHHOCTH C TOUKH 3PEHUSI KOHTPOJIA 3a JIepHON
KPUTHUYHOCTBIO:

1) OOpHBIH OKBHUBaJCHT CTCHOK WJIM BHYTPEHHHX KOHCTPYKIIMH pPaBEH
1o MeHsIei mepe 2%, 11do

2) UWIMHIPUYECKHUE pe3epByapbl HMMEIOT MaKCHUMalbHbI auamerp 175 mm
(7 mroiimoB), MO0

3)  OpAMOYTrOJBHBIN WM KOJBIEBOHW pe3epByap MMEET MAaKCUMAIbHYIO ITUPUHY
75 muM (3 mroiima).

Cucrema KOHBepCHM HUTPATA IUIYTOHUS B OKCHJL
BBOJHOE 3AMEYAHUE

Ha GonbIMHCTBE yCTaHOBOK 110 NEPEpPabOTKE 3TOT KOHEUHBIN MPOLECC BKIIOYAET
KOHBEPCHIO pacTBOpa HUTpara IUIyTOHUS B JABYOKHCH IUIyTOHMs. B uucio
OCHOBHBIX OIlE€palii 3TOro Imnpolecca BXOJAT: XpaHEHHE U KOPPEKTHPOBKA
UCXOJHOIO TEXHOJOTMYECKOTO MaTepuaa, OCaKJICHUE U pa3eiIeHUue TBEPLOH U
KHIIKOH (ha3bl, MPOKaJMBaHKUE, 00pAICHHE C IPOYKTOM, BEHTWIISIIINSA, OOpaIeHmne
C OTXOJaMH U yIPaBIEHUE MPOLIECCOM.

3aMKHYTBIC CHUCTEMBI, CIICOHUAJIBHO MPEAHA3HAYCHHBIC WUJIW ITOATOTOBJIICHHBIC JIA
KOHBCPCHUU HUTpPATA INIYTOHHA B OKCHUIA IIITYTOHUS, B YaCTHOCTH, O60py,Z[OBaHHI>Ie
TaKHUM O6p330M, 9TOOBI M30eXKaTh AOCTHIXKCHUA KPUTHYHOCTH M pPaaWallMOHHBIX
3(1)(1)CKTOB, a TaK’KC CBCCTU K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

CucreMa KOHBEpPCHH OKCH/IA ILIyTOHHSI B METAJLI
BBOJHOE 3AMEYAHUE

OTOT mpolecc, KOTOPbIi MOXeT ObITh CBSI3aH C YCTaHOBKOW MO IepepaboTke,
BKJIIOYaeT (TOPUPOBAHUE JABYOKHUCHU IUTYTOHHS, OOBIYHO C MPUMEHEHUEM
BBICOKOAKTUBHOTO (DTOPHCTOTO BOAOPOAA, C IMENbI0 MONy4YeHus Qropuaa
IUTyTOHUSI, KOTOpBI  BIOCJIEACTBUH  BOCCTAHABIMBAECTCS C  ITOMOILBIO
METaJUIMYECKOTO KaJbIUsl BBICOKOW YHUCTOTHI /10 MOJYYEHUS METAJUITMYECKOTO
IUIyTOHUS U (TopuIa KanbliMg B BUAE IUIaka. B 4uCIO OCHOBHBIX omepanuit
JAHHOTO Tpolecca BXOAAT: (TOpUpOBaHWE (HANpPUMEpP, C MPUMEHEHHEM
o0opyAOBaHus, coAepXkallero OJaropofHbleé METaulbl WM  3al[UIIEHHOTO
MOKPBITUEM W3 HHX), BOCCTAaHOBJIEHHE MeTauia (Hampumep, ¢ NPUMEHEHHEM
KepaMUYeCKHX THIJIeil), BOCCTaHOBJEHHME IIaka, oOpallleHue C MPOTYyKTOM,
BEHTWJISIIIHSL, OOpaIIeHne C OTXOJaMH U YIIPaBIEHUE MPOIIECCOM.
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BaMKHYTHe CUCTCEMBI, CIICHUAJIBHO IMPEAHA3HAYCHHBIC WUJIXM MMOATOTOBJICHHBIC IJISA
MMPONU3BOACTBA MCTANIMYCCKOI'O IINIYTOHHA, B 4YaCTHOCTH, 06OPYZ[OBaHHI)Ie TaKUM
o6pa30M, YyTOOBI H30€XKATh AOCTHUIKCHUSA KPUTHYHOCTH W PpaJUAllMOHHBIX
3(1)(1)€KTOB, a TaK’KC CBCCTH K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YcTaHOBKH 1Sl H3rOTOBJIEHHS TOILUIMBHBIX 3JIEMEHTOB

«YcTaHoBKa JJIA HU3IrOTOBJICHUSA TOIIJIMBHBIX JJIEMECHTOB» BKJIHOYACT
obopyoBaHue:

a) KOTOpPOC OOBLIYHO HaxXoaAuTCs B HCIMMOCPCACTBCHHOM KOHTAaKTC
C TCXHOJIOTMYCCKHUM IMOTOKOM AACPHOro Marcpurajia Wik HEIIOCPCACTBCHHO
O6pa6aTBIBaCT €T0, NI KC YIIPABJISCT UM, UJIH,

b)  KOTOpOEe repMeTHU3UpYET SIEPHBI MaTepral BHYTPU 000JIOUYKH.

YcraHoBku aas pa3ac/Ji€cHusi H30TOIIOB YypaHa M oﬁopmeBaHne, KpoMme
AHAJIUTUHYICCKUX npnﬁopos, CrIeuaJILHO NnpeaAHasHAYCHHOE nJIn
moAroTOBJICEHHOC AJ1 3TOTO0

[Ipenmetbl 00OpyZOBaHUS, HAa KOTOPbIE, KaK CYHMTACTCS, PACIPOCTPAHSICTCS
3HaueHue (pasbl «000PYI0BaHUE, KPOME aHATUTHUYECKUX MPUOOPOB, CIICIIUATIEHO
npeJHa3HAuYCHHOE WJIM TOJATOTOBJICHHOE» [UIS pa3lIeIiCHUs HM30TOIOB ypaHa,
BKJIIOYAIOT B ceOs1:

I'azoBble mHeHTpUpYyrMm W  y3Ibl M  KOMIOHEHTBI, CHENUATbHO
NnpeHa3HAYeHHbIe WJIH MOATOTOBJEHHBbIE /sl MCIOJb30BAHHA B TIa30BbIX
neHrpudyrax

BBOJHOE 3AMEYAHUE

lNazoBas ueHTpudyra OOBIYHO COCTOMT U3 TOHKOCTEHHOTO(BIX) IUIMHAPA(OB)
auametpom ot 75 mMm (3 mrovima) mo 400 mm (16 mroiiMOB) ¢ BepTHKAIbHOMN
LEHTPaJIbHOW OChIO, KOTOpHIH(€) momemieH(bl) B BaKyyM M Bpamaercs(rorcs)
C BBICOKOM OKPY>KHOU CKOpocThio mopsiaka 300 m/c wnm Oosee. it qOCTHOKEHHS
0O0JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTEpUabl BPAMIAIONIUXCS KOMIIOHEHTOB
JOJKHBI UMETh BBICOKOE 3HAYEHHE OTHOILIEHUS NPOYHOCTH K IUIOTHOCTH, a
poTopHas cOOpka W, CIEIOBaTEIbHO, OTICIBHBIE €€ KOMIIOHEHTHI JIOJKHBI
W3TOTOBJISITECS. C  BBICOKOM CTENEHBIO TOYHOCTH, 4YTOOBI pa3bamaHc ObLI
MUHUMAIBHBIM. B oTnuume or npyrux HeHTpudyr rasoBas IeHTpudyra s
oboraimieHusi ypaHa HMEET BHYTPH POTOPHOW KaMmepbl BpallaroIlyrocs(uecs)
neperopoaky(u) B popme aucka U HEMOJBIKHYIO CUCTEMY IOJauu U OTBOJIA ra3a
UF6, cocToslnyo 1o MEHBIIIEH Mepe U3 TPEX OTACNIbHBIX KaHAJIOB, JIBa U3 KOTOPBIX
COCIMHEHBI C JIOMATKaMH, OTXOMASAIIUMHU OT OCH poTopa K mnepudepuitHol dactu
pOTOpHOI KaMephl. B BakyymMe HaXxoIWUTCS TakkKe psAll BaXKHbIX HEBPAIIAIOIINXCS
JJIEMEHTOB, KOTOpBIE, XOTS W HUMEIOT O0COOYI0 KOHCTPYKIIHIO, HE CIIO)KHBI B
M3TOTOBJICHUH U HE U3TOTOBIISIIOTCS U3 YHUKAIIbHBIX MaTepuaioB. Llentpudyxnas
yCTaHOBKA, OJIHAKO, TpeOyeT OOMBIIOro Yrciia 3TMX KOMIOHEHTOB, TaK YTO HX
KOJIMYECTBO MOXKET CIYXKUTh BaXKHBIM UHIUKATOPOM KOHEUHOTO HCIIOIb30BAHMUS.

Bpamaroumuecss KOMIOHEHTbI

a) [TonHble poTopHbIE COOPKU:



ToHKOCTEHHBIE WIMHAPBI WIH PSAA COSAMHEHHBIX MEXAYy COOOW TOHKOCTEHHBIX
[WIMHAPOB, M3TOTOBJICHHBIX M3 OJHOTO WM 0OJee MaTephajioB C BBICOKHM
3HaYeHWEM  OTHOUIEHHWsS  MNPOYHOCTH K  IUIOTHOCTHM,  yKa3aHHbIX B
[NOACHUTEJIBHOM 3AMEYAHUWUN x Hacrosmemy pazaeny. CoeauHeHue
LWINHAPOB MEXAY COOOH OCYIIECTBISIETCS IPU MOMOIIM TMOKUX CHIIB(OHOB MIIH
Kojien, onucaHHblx B 4actu 5.1.1.(c) Hmxe. CoOpaHHBIH pOTOp HMeEET
BHYTPEHHIOIO(ME) Teperoposiky() M KOHIEBBIE Y3/bl, ONUCAHHBIE B YaCTAX
5.1.1.(d) u (e) Hmwxe. OgHako noiaHast cOOpPKa MOKET OBITH ITOCTABJIEHA 3aKA3UUKY
B YaCTUYHO COOPaHHOM BHJIE.

b)  Potopnbie TpyOBsI:

CrnenuanbHO NMpeHAa3HAYEHHbIE WU MOATOTOBICHHBIE TOHKOCTEHHBIE LIMIIMHAPBI
¢ TommuHOM cteHku 12 MM (0,50 mroiiMa) miaM MeHee, IUaMETpoM OT 75 MM
(3 moiima) nmo 400 mm (16 mr0WMOB), HM3TOTOBJICHHBIC M3 OJHOrO WM Oosee
MaTEepHUaIOB, UMEIOIINX BHICOKOE 3HAUEHHE OTHOIIEHUS MPOYHOCTHU K MJIOTHOCTH,
ykazanHbIxX B [IOSICHUTEJIBHOM 3AMEYAHUWMU k HacTosmemy paszaemny.

c) Konbua unm cunbhoHs:

KoMmoHeHTsI, ciennaabHO NpeAHa3HaYeHHbIE UK TOATOTOBICHHBIE IS CO3/IaHUS
MECTHOHM ONOpPBI JJISi POTOPHOW TPYyOBl WJIM COEAMHEHUS psila POTOPHBIX TPYO.
Cunb}oHbI MPEACTABIAIOT OO0 KOPOTKUE IIMIMHAPHI ¢ TOJNIIUHON CTEHKH 3 MM
(0,125 mrovima) wunum MeHee, auamerpom oT 75 mm (3 mrorima) o 400 mm
(16 nr0iiMOB), IMEIOIIKUX OJUH TO(P U U3TOTOBIEHHBIEC U3 OJHOTO U3 MaTEpPHAJIOB,
MMEIOIINX BBICOKOE 3HAYEHHE OTHOIICHHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX
B [IOJICHUTEJIbHOM 3AMEYAHUMU k Hacrosmemy pasaemny.

d)  Ileperopoaku:

Kommnonentst B Qopme amcka amamerpom oT 75 MM 1o 400 mm (ot 3 nmo
16 mroiiMOB), cHeNUaJIbHO MpEIHA3HAYCHHbIE WM TOJATOTOBJICHHBIE  JJIsS
YCTAaHOBKH BHYTPH POTOPHOH TpyObl NEHTpU(DYTH C TEIbI0 H30JIUPOBATH
BBIITYCKHYIO KaMEpPy OT TJIABHOU pa3AeIUTEIbHON KaMephl U B HEKOTOPBIX CIydasx
JUISL yITydiieHus upKyssinuu raza UF6 BHYTpH TJIaBHOM pa3ieIuTeIbHON KaMephbl
POTOPHOI TPYOBI 1 M3TOTOBJICHHBIE U3 OJTHOTO U3 MaTePUAJIOB, HMEIOIINUX BEICOKOE
3HAYCHUE OTHOILIEHUS MIPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX
B [IOAACHUTEJIbBHOM 3AMEYAHUU k HacrosieMy pa3ieiny.

€) BepxHue/HI>KHIE KPBILIKU:

Kommonentsl B ¢dopme mucka awmamerpom oT 75 mm (3 mroiima) mo 400 mm
(16 nroiiMOB), crenUaabHO TPEJAHA3HAYEHHBIC WM TIOJTOTOBJICHHBIE TaKUM
o0pa3om, 4TOOBI TOYHO COOTBETCTBOBATH TUAMETPY KOHIIOB POTOPHON TPYOBI U
Osaromaps atomy yaepkuBatb UF6 BHYTpu ee. DTH KOMIOHEHTHI HCTIOIB3YIOTCS
JUISE TOTO, 4YTOOBI TOJJCPXKUBATh, yAEPKHUBATh WIH COAECpX,aTh B cebe Kak
COCTaBHYIO YacCTh 3JEMEHTHl BEPXHETO MOJMUIMIHHUKA (BEPXHAS KPBILIKA) WU
CIIY>KUTb B KQU€CTBE HECYIIIEH YaCTH BPAIIAIOIINXCS 3JIEMEHTOB 3JIEKTPOIBUTATEIS
U DJIEMEHTOB HW)XHErO TMOAIIMIHUKA (HIKHSAS KpBIIIKA), U HU3TOTOBIISIIOTCS
W3 OJTHOTO M3 MAaTepUaOB, UMEIOIINX BBICOKOE 3HAUEHHE OTHOILIECHUS MTPOYHOCTH
K m10THOCTH, yKa3aHHbIX B [IOACHUTEJIBHOM 3AMEYAHUU k HacTosimeMmy

pazzneny.



5.1.2.

I[TOACHUTEJIbBHOE 3AMEYAHUE

I[J'I}I BpallaromnuXxcss KOMIIOHCHTOB I_IeHTpI/I(l)yT HCIIOJIB3YIOTCA CIICAYHOIINC
MaTcpuraJbl:

a)  MapTCHCHUTHOCTApEIONIME CTallk, WMEIONIMEe MaKCUMAaJbHBIH Tpeaen
npouHocTH Ha pacTsxerue 2,05 x 10° H/m? (300 000 ¢pyHT/KB. aoiiv) umu
Ooitee;

b)  amfoMHHHEBBIC CIIaBBl, UMEIOIINE MAaKCUMAIBHBIA TpeAeT MPOYHOCTH Ha
pactsxenue 0,46 x 10° H/m? (67 000 GpyHT/KB. qroiim) umu 6onee;

C)  BOJIOKHHCTBIC (HUTENIOTOOHBIC) MaTepHabl, MIPUTO/IHBIE IS
WCIIOJIb30BAaHUA B KOMIIO3UTHBIX CTPYKTypax H HMEIOIUE 3HAYCHUS
yAensHoro Moxyns ynpyroctu 12,3 x 10° M unu Gosee ¥ MaKCUMAaJIbHOTO
yAeNbHOro Tpejiefa MpoyHocTH Ha pactsikenue 0,3 x 10 umu Gonee u
MaKCHMAJILHOTO yEIbHOTO Ipesielia MPOYHOCTH Ha pacTskenue 0,3 x 108 m
uu Gornee («yAenbHbI MOLYNb YIPYTOCTH» — 3T0 MoAyJs FOura B H/M?,
JICJICHHBIA Ha YJCIbHBIA BEC B H/M3; «MAKCUMAJIBHBIA YZEIbHBIN IPEAEI
MPOYHOCTH HA PACTSHKEHUE» — 3TO MAKCUMAJIbHBIA TIpenesl MPOYHOCTH
Ha PacTsHKEHUE B H/Mz, JICJICHHBIN HA YJEIbHbIN BEC B H/m3.

CraTnyecKHe KOMIIOHEHTHI
a) IToamuImHUKM ¢ MarHUTHOU IOJIBECKOM:

CrenmanbHO TpeJHA3HAYCHHBIE WM TOJATOTOBJICHHBIC MOALIIUITHUKOBBIC Y3IIbI,
COCTOSIIIIME M3 KOJIBLIEBOI'O MAarHuTa, MOJBEIIEHHOTO B 000iMe, conepikaiieit
nemndupyromryto cpeny. OOoitma usrotosnsiercs us croiikoro k UFs matepuana
(cm. IOACHUTEJIBHOE 3AMEYAHME k pazneny 5.2.). MarHuT coequHsieTcst
C TMOJIOCHBIM HAKOHEYHUKOM WJIM BTOPBIM MAarHUTOM, YCTAHOBJICHHBIM Ha BEpXHEH
KpBILLIKE, onucaHHOW B paznene 5.1.1.(e). Maruut moxer umeTh popmy KoJbla
C COOTHOIICHHEM MEX]y BHEUIHUM U BHYTPEHHUM JUaMETpaMH, MEHBUIUM HWIIH
paBHbIM 1,6:1. Marautr MoxeT uMeTh (GopMy, OOECIEUHBAIOIIYI0 HAYAIbHYIO
nporumaemocts 0,15 I'a/m (120 000 eguaur; CI'C) unm 60s1ee, WM 0OCTaTOYHYIO
HaMarHudeHHocTh  98,5% wnm  Oonee, wWIM TPOU3BENCHUE  HMHIYKIUU
Ha MaKCUMAaJbHYI0 HampsbkeHHOcTh mons Oonee 80 kJIx/m® (107 I'c.D). Kpowme
OOBIYHBIX CBOHCTB MaTepuana, HEOOXOAMMBIM MPEABAPUTEILHBIM YCIOBHEM
SBIIAETCS OrpaHUYECHHE OYeHb MalbIMU jgomyckamu (menee 0,1 Mm  win
0,004 mroiima), OTKJIIOHEHUSI MAarHUTHBIX OCE€H OT TEOMETPUYECKUX OCEH WM
obecrieueHre 0co00i TOMOTEHHOCTH MaTepraja MarHuTa.

b) [Toammmanku/nemmdepsr:

CreuuanbHO  MpeAHA3HAUYEHHBIE WM [OATOTOBJCHHBIE  MOAUIMITHHKH,
COJIepIKalIre y3el OCh/YIUIOTHUTEILHOE KOJBI[0, CMOHTHPOBAHHBIN Ha aemMiidepe.
Ochk 00BIYHO TpeACTaBIseT COOOW Bajl M3 3aKaJE€HHOW CTaJd C OJHHM KOHIIOM
B opme moiycdepbl, U CO CPeACTBAMHU IOJCOCAMHEHHUS K HW)KHEH KpBIIIKE,
omnucaHHoO| B paznene 5.1.1.(e), Ha apyrom. Ban, ogHako, MokeT OBITh COCTMHEH
C TUAPOAMHAMUYECKUM mommunHukoM. Kombeio wumeer ¢opmy TalneTku
¢ noiychepruueckuM yriyOojJeHHeM Ha OJHON MOBEPXHOCTH. DTH KOMIIOHEHTHI
9acTO TIOCTABISAIOTCS OTJENIBHO OT AeMIdepa.



5.2.

c)  MonekynspHble HACOCHI:

CriennanbHO MPeHA3HAYCHHBIC WIIH MIOATOTOBIICHHBIC IIMJIUH/IPHI C BRITOYCHHBIMHU
WIA BBIJABICHHBIMH BHYTPH CIHPAJIbHBIMU KaHABKAMH U C BBICBEPJICHHBIMHU
BHYTPHY OTBEPCTHSIMH. THITOBEIMY pa3MepaMH SBIISIFOTCS CIICIYIOIINE: BHYTPEHHUH
auametp ot 75 mm (3 mroiima) 1o 400 mm (16 mroiimoB), TonmuHa cTeHKH 10 MM
(0,4 mrotima) wiu OoJiee, ¢ IJIMHOM, paBHOUM nuamerpy win Oombine. KanaBku
OOBIYHO MMEIOT MPSIMOYTOJbHOE TIONEPEYHOEC CEYCHHE | NIyOMHY 2 MM
(0,08 mroitma) unu 6oJiee.

d)  Craropsl nBUraTeneu:

CrenuanbHO TpeIHA3HAYCHHBIE WJIM IIOATOTOBIICHHBIE CTAaTOPBI KOJBIEBOU
(opMBbI 711 BBICOKOCKOPOCTHBIX MHOTO()a3HBIX TUCTEPE3UCHBIX (MM PEAKTUBHBIX )
AJIEKTPO/IBUraTeNIed MEPEMEHHOI0 TOKa JUIsi CUHXPOHHOM paboThl B YCIOBHAX
Bakyyma B juamnazone yactor 600-2000 I'm m B auana3oHe MOIIHOCTEH
50-1000 BA. Cratopsl coCTOST W3 MHOTo(a3HbIX OOMOTOK Ha MHOT'OCJIOMHOM
KEJIC3HOM CepJIeYHHKE C HU3KUMU MOTEPSIMU, COCTABICHHOM U3 TOHKHUX IJIACTHH,
00brgHO TONMIIHOM 2,0 MM (0,08 mroiima) mim MeHee.

e) Kopnyca/mpuemnuku nearpudyru

KommoHeHThI, cnenuaabHO TNpeAHAa3HAYCHHbIE WM IOJATOTOBJICHHBIC IS
pa3MenieHusi B HUX COOpKH pPOTOpHOM TpyObl razoBoii meHtpudyru. Kopmyc
COCTOUT M3 >KECTKOTO HHJIMHJpa C TOMmMHOW cTteHku 10 30 mMm (1,2 mroiima) c
MPEU3UOHHO 00pabOTaHHBIMU KOHIIAMU /1711 YCTAHOBKH MOIITUITHUKOB U C OJJTHUM
WJIA HECKOJBKUMH (prraHIaMu a1t MOHTaka. OOpaboTaHHBIE KOHITBI apalIeIbHBI
OpyT Opyry ¥ TEepHeHAUKYJSPHBI MPOAOJBHONM OCH IIWIIMHApa B TMpenenax
0,05 rpagyca wmm wmenee. Koprmyc MoOXeT Takxe TMpEACTaBIATh CO00iM
KOHCTPYKIIMIO SYEUCTOr0 TUMA AJS Pa3MEIIeHHs B HEM HECKOJBKHX POTOPHBIX
Tpy6. Kopryca m3roraBnuBaioTcsi U3 MarepuaioB, koppozuectoiikux k UFe, nan
3aIUIIAIOTCS MOKPBITUEM U3 TAKUX MAaTEPHAJIOB.

f)  JloBymku:

CreunanbHO TNpeJHa3HAYCHHbIE WJIM IOATOTOBJIEHHbIE TPYOKH BHYTPEHHUM
nuametrpom 10 12 mwm (0,5 mroima) s uszBineueHus raza UFe u3 potopHOit TpyOb!
o mMetoxy Tpyoku Iluto (T.e. ¢ oTBepcTHEM, HaNpaBIECHHBIM Ha KPYTrOBOW MOTOK
rasa B pPOTOpPHOH TpyOe, K MpHUMEpYy, IMOCPEACTBOM H3rMba KOHIA PaguabHO
PacmoJIoKeHHOU TPYOKH), KOTOPbIE MOKHO MPUKPENUTh K IIEHTPAIbHON CHCTEME
u3BIedeHus raza. TpyOKu U3rOTOBJICHBI U3 MaTepuanoB, koppo3uectoiikux k UFe,
WJIM 3alUIIAK0TCS MOKPBITUEM M3 TAKMX MaTE€pPUAJIOB.

CnenuanbHO NpeJHa3HAYEHHbIe WM NOATOTOBJIEHHBbIC BCIOMOraTejbHbIE
CHCTeMbl, 00OpyAOBaHME M  KOMIIOHEHTBI  JJs  MCIOJb30BaHHUHA
HA ra3oueHTpu(PyKHOI yCTAHOBKE 110 000TralleHUI0

BBOJIHOE 3AMEYAHUE

BcrnomorarenbHbie CUCTEMBI, 000PYJJOBaHHE M KOMIIOHEHTHI ra30LeHTPUYKHOM
YCTAaHOBKM IO OOOTalleHUI0 TNPEACTaBIAIOT CO0O0M CHCTEMBI yCTaHOBKH,
HeoOxoaumebie nis nmoaauu UFe B ieHTpudyry, Ui CBSA3H OTACIBHBIX IIEHTPUQYT
MEXIy co00# ¢ 1enpio 00pa3oBaHUs KacKaJoB (WM CTyINEHEeH), YTOOBI TOCTHYh
Oosee BBICOKOTO OOOTaIleHUs] M U3BIEYb «IpOAyKT» U «xBocThl» UFs
u3 neHTpudyr, a Taxke 000py10BaHNEe, HEOOXOIUMOE JIJIsl PUBEICHUSI B ICHCTBUE
HeHTpUPYr WM JUisd ynpaBieHusi ycraHoBkod. OObrano UFe ucmapsiercs
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5.2.1.

5.2.2.

5.2.3.

U3 TBEPIBIX BEIIECTB, MOMEIICHHBIX BHYTPH NOJOTPEBAEMBIX AaBTOKIABOB, M
nojiaeTcs B ra3000pa3Hoii popme K HeHTpH(yraM depe3 CUCTEMY KOJUIEKTOPHBIX
TpyOompoBogoB kackama. «[Ipomykr» u «xBoctel» UFs, mocrymaromme
13 HeHTpu(yr B BHIE ra3000pa3HBIX MOTOKOB, TAKXKE MPOXOMAT Yepe3 CUCTEMY
KOJUIEKTOPHBIX TPyOOIpPOBOJOB KacKala K XOJIOJHBIM JIOBYIIKaM (paboTarommm
npu Temneparype okosio 203° K (-70°C)), roe oHM KOHAEHCUPYIOTCA M 3aTeM
MOMEIIAIOTCS B COOTBETCTBYIOLIME KOHTEWHEPHI UIS TPAHCHOPTUPOBKH WU
XpaHCHUA. Tak kak YCTaHOBKa I10 060rameHmo COCTOUT HU3 MHOT'HX TBICAY
HeHTpu(yr, COOpaHHBIX B  KaCKaabl, CO3JAIOTCS  MHOTOKHIOMETPOBBIC
KOJUICKTOPHBIE TPYOOINPOBOABI KAaCKAJOB C THICSUYaMH CBAPHBIX IIIBOB, MPUYEM
CX€Ma OCHOBHOM 4YacTH MX COCIAMHEHUI MHOTOKpDAaTHO ITOBTOPSIETCS.
OO6opynoBaHue, KOMIIOHEHTHI W CHCTEMBI TPYOONPOBOJOB H3TOTOBIISIOTCS
C cOOJII0JICHNEM BBICOKUX TPEOOBaHUH K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

Cucremsbl l'lOIla‘-II/I/CI/ICTeMI)I O0TBOJA «IMPOAYKTa» U «XBOCTOB»

CHGI_II/IaJ'ILHO NpEAHAa3HAYCHHBIC WM  NOATOTOBJICHHBIC  TCXHOJIOTMYCCKUC
CHUCTCMBI, BKIIFOYAIOIIHC:

NHUTAIOIIME ABTOKJIABHI (WM CTAaHIWH), ucnonb3yembie mis noxadn UFe
B Kackazapl HeHTpudyr npu nasienuu 10 100 xI1a (15 ¢pyHT/KB. M10iiM) ¥ ipn
ckopocTH 1 kr/u unm Gonee;

JecyOonuMaTopsl (FITH XOJIOJHBIE JIOBYIIIKH), UCTIOIB3yEMBbIE ISl BHIBEACHUS
UFs wu3 kackagoB mnpu paBiaeHuun 10 3 klla (0,5 oyHT/KB.q10MM).
JHecy6mmmaropsl criocoOnb! oxnaxkaaThes 10 203° K (-70°C) u HarpeBatbes
10 343°K (70°C);

CTaHLNHU «IIPOAYKTa» U «XBOCTOB», UCHOJB3yeMble i nepemerieHus UFe
B KOHTEHHEPBI.

Ota ycTaHoBKa, 000py10BaHHE U TPYOOIPOBOABI TOJTHOCTHIO H3TOTABIUBAIOTCS U3
crokux Kk UFes wMarepuasioB wiM 3allMOIAlOTCS TOKPBITHEM W3  HHX
(em. IIOACHUTEJIBHOE 3AMEYAHUE k ganHoMmy paszeiny) ¢ cOOJII0eHHEM

BBICOKUX TpeOOBaHUN K BaKyyM-TUIOTHOCTH M YUCTOTE 0OPaOOTKH.
MamnHHBIEe CHCTEMBI KOJJIEKTOPHBIX TPYOONPOBOI0B

CrnenuanbHO NpeIHa3HaYeHHbIE UIIU [IOIrOTOBJIEHHbIE CCTEMBI TPYOOIIPOBOIOB U
KOJIIEKTOpOB 11 yaepkanust UFe BHYTpH HEHTPU(YKHBIX KacKaZoB. JTa CETb
TpyOOIIPOBOJIOB  OOBIYHO TIPEACTABISET COOOW CHCTEMY C  «TPOHHBIMY»
KOJIJICKTOPOM, M KaKJas LEHTpU(Yra COCJUHEHA C KaXIbIM M3 KOJUIEKTOPOB.
CrnenoBarenbHO, CXeéMa OCHOBHOM YacTM MX COEIUHEHHS MHOTOKPAaTHO
noBTopsieTcs. OHa MOTHOCTHIO M3roTaBiauBaeTcs u3 croiikux k UFs marepuanos
(cm.  [IOSACHUTEJIBHOE 3AMEYAHUME x  wHacrosmemy — paszieny)
C cOOJI0ICHNEM BBICOKMX TPEOOBaHUH K BaKyyM-TUIOTHOCTH U YUCTOTE 00PaOOTKH.

Macc-ciekTpoMeTpbl/ucTOYHUKHA HOHOB 11t UFs

CrneunaibHO  TMpeAHA3HAYEHHBIE WJIM TOJATOTOBJICHHBIE MAarHUTHBIE  WJIU
KBaJIPYTIOJIbHBIE MacC-CHEKTPOMETPBI, CIIOCOOHBIE MPOU3BOIUTH MPSIMONM OTOOP
mpo0 MmoJgaBaeMol MacChl, «IIPOIYKTa» WIH «XBOCTOB» M3 Ta30BbIX MOTOKOB UFe
1 o0asiarolye MOJIHBIM HAaOOPOM CIIEIYIOIIUX XapaKTePUCTHUK:

1. yZenbHas pa3pelaronias cnocoOHoCTh Mo Macce cBbitie 320;
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5.24.

5.3.

5.3.1.

2. COACPKAT UCTOYHUKH NOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIK MOHCJIA U
3aIIUIICHHBIC ITOKPBITUCM U3 HUX, WJIA HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHU3AIMOHHBIE UICTOUHUKU C OOMOapAMPOBKON SIIEKTPOHAMU;
4. COZIEPIKaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOJHYIO JUIS H30TOITHOTO aHANIN3a.
IIpeodpa3oBaTen 4acTOTHI

[IpeoOpaszoBarenu 4acTOTHI (TaKKe H3BECTHBIC KAK KOHBEPTOPHI UM HHBEPTOPHI),
CHeIUaIbHO TPEeAHA3HAYCHHBIE WM TIOJTOTOBJICHHBIE IJIsi TUTaHUS CTaTOPOB
JBUTATENICH, OMpeNeNeHHbIX B moamyHkTe 5.1.2.(d), uiam 4yacTu, KOMIIOHEHTHI
U TIOJICOOPKHU TaKUX IpeoOpa3oBareseil 4acToThl, 001aiaolue NoJIHEIM HabopoM
CIIEYIOIINUX XapaKTEPUCTHUK:

1. MHOTO(Da3HbIN BeIX0a B 1uama3one ot 600 go 2000 I';

2. BBICOKasI CTA0MIIBHOCTH (CO crabmim3anuei 9actoTsl srydire 0,1%);
3. HU3KHE HEeJMHEHHbIe HeKakeHus (MeHee 2%);

4. K03 GUIIUEHT 1mose3Horo aeicTBus coie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe BbIle 00OPYJOBaHHE BCTYIMAET B HEMOCPEIACTBEHHBINH KOHTAKT
¢ TexHojornyeckuMm TazoM UFe¢ wiam HemocpenacTBEHHO ympaBisieT padboToi
HeHTpU(yr U MPOXONKACHUEM raza OT HEeHTpU(PYTH K HeHTpudyre u U3 Kackaaa
B KacKas.

Kopposuecroiikue k UF¢ Marepuanbl BKJIIOYAIOT HEP)KABEIOILYIO CTallb,
QTIOMUHUNA, alIOMUHHUEBBIE CIUIAaBbl, HUKEIb WM CIUIaBbl, coaepxkamme 60%
u 0oJiee HUKES.

CrnenuajbHo npeaHa3HAYeHHbIEe HJIH MOArOTOBJICHHEIE cOopku
U KOMIIOHEHTBI VI MCNO0JIb30BaHus NpH ra3oan¢@y3uonHomM odorameHnu

BBOJHOE 3AMEYAHUE

[Tpu razomuddy3rnoHHOM MeTOJe pa3fesieHuss H30TONOB ypaHa OCHOBHOM
TEXHOJIOTUYECKOU cOopkoit SABIACTCS CrelMaIbHBIN MIOPUCTBIN
razoaudy3noHHbIi O6apbep, TEMIOOOMEHHUK IS OXJIAKICHHUS Ta3a (KOTOPHIU
HArpeBaeTCsl B MPOIIECCE CXKATHS), YIUIOTHUTEIBHBIC KIIAMAHbI U PETYIUPYIONIUe
KJIaIlaHbl, a TakkKe TPyOoornpoBosl. [Tockombky B razoand@y3noHHON TEXHOIOTHH
ucnonb3yercs mectuptopucteiii ypan (UFs), Bce 0b6opynoBanue, TpyOOIpOBOIBI
Y TIOBEPXHOCTU H3MEPUTETHHBIX TPUOOPOB (KOTOPHIE BCTYIAIOT B KOHTAKT C Ta30M)
JOJKHBI HM3TOTABJIMBATHCS W3 MAaTEPUAIOB, COXPAHSIONUX CTAaOUIBLHOCTH TpU
koHTakTe ¢ UFe. ["a30nuddy3ronnas yctaHOBKa COCTOUT U3 psAla TaKUX COOPOK,
TaK YTO WX KOJMYECTBO MOXET OBITh BaXKHBIM TIOKa3aTelieM KOHEYHOIO
npeIHa3HaYCHHUS.

I'azonu¢¢ysuonnsie 0apbepsbl

a) CpoenuanbHO INpeIHa3HAUYEHHbIC MM MOJTOTOBJIEHHbIE TOHKHE, ITOPUCTHIE
¢ubTpe! ¢ pazmepom mop 100-1000-A (arrctpem), TommuHoK 5 MM (0,2 mroiiMa)
WM MEHbIIIE, a s TpyOdarsix ¢popM nuameTpoM 25 MM (1 1roiiM) uiu MeHbIIIe,
W3TOTOBJICHHBIE W3  METAJUIMYECKHX, MOJUMEPHBIX WM  KEePaMHYECKHX
MaTepuasioB, kopposuectokux k UFs, u
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5.3.2.

5.3.3.

5.34.

5.3.5.

b) cmeuuanbHO  TMOATOTOBJICHHBIE  COCAMHEHHMsS] WM  IOPOLIKU  JJIs
W3TOTOBIICHHUSI TakuX (uiabTpoB. Takwe COCOMHEHWS M TMOPOIIKH BKIFOYAIOT
HUKEJb WIN CIIJIaBbl, coneprkamue 60% unu 06osiee HUKENs, OKCH]T ATIOMUHUS WIN
croiikue K UFe¢ momHOCTbIO (PTOPHUpPOBAaHHBIE YTIJIEBOJIOPOIHBIE IMOIMMEPHI C
guctotoil 99,9% wunu Gonee, pasmepoM uacTull MeHee 10 MKM M BBICOKOM
OJTHOPOIHOCTBIO YACTHI] 110 KPYITHOCTH, KOTOPBIE CIIELUATbHO MOATOTOBIIEHBI IS
M3TrOTOBJIEHUS ra3oAu(dy3nOHHBIX OapbepoB.

Kameps! 1ud¢pysopos

CrnenuanbHO  TpeJHA3HAYCHHbIE WM TOJATOTOBIEHHBIE  T'€PMETHUYHBIE
LWIMHIpUUYecKue cocy bl auamerpoM Oosiee 300 mm (12 aroiiMoB) 1 1IMHOM Gosee
900 MM (35 O1OWMOB), MIU TPSIMOYTOJIBHBIE COCYZABl CPAaBHUMBIX pPa3MepoB,
MMEIOIIMEe OJUH BITYCKHOW W JIBa BBIMYCKHBIX NMAaTpyOKa, TUaMETp KakJoro U3
KoTopeix Oosnee 50 MM (2 mroiima), /Uis MOMEIIEHUsT B HUX ra30audy3rmoHHBIX
O0apbepoB, W3roTOBJICHHBIE W3 CTOWKHX K UF¢ MarepuanoB wim 3amunicHHBIC
MOKPBITUEM U3 HUX, U MPEAHA3HAUCHHBIC JJI YCTAHOBKU B TOPU3OHTAILHOM WITU
BEPTUKAIHLHOM TTOJI0KECHUH.

KoMmnpeccops! u razonyBku

CriennanbHO TpEAHA3HAYCHHBIC WM TOJITOTOBJIICHHBIE OCEBBIC, IIEHTPOOCIKHBIC
Wi 00BbEMHBIE KOMIIPECCOPHI, WU Ta30/lyBKU C IPOU3BOJUTEIHLHOCTHIO HA BCOCE
1 M’ /mun wmm Gomee UFs M ¢ nmaBlieHWEM Ha BBIXOJE 1O HECKOJBKHX COTEH
k[la (100 ¢pyHT/KB. qI0¥M), npeHa3HauYeHHbIC TUTA JOJITOBPEMEHHOM
skcrryarauu B cpege UFe ¢ anmekTpoaBurareneM COOTBETCTBYIOMIEH MOITHOCTH
win 0e3 Hero, a Takke OTJENbHbIe COOPKH TaKUX KOMIIPECCOPOB M Ta30AyBOK.
OTu KOMIIpeccopbl M ra3ofAyBKH HUMEIOT Iepenaja JnasiaeHuss ot 2:1 go 6:1
1 U3rotaBiauBaroTcs 3 cToiikux Kk UFe MatepuanoB Win MOKPHIBAIOTCS UMH.

YninorHenus BpalalIHuXcs Baji0oB

CrienanbHO TpeIHa3HAYECHHbIE WM TOATOTOBICHHBIC BaKyyMHbIE YILIOTHEHHS,
YCTAHOBJIEHHBIC HA CTOPOHE TOa4YM U Ha CTOPOHE BBIXO/A JUIs YIJIOTHEHH Baja,
COCIIMHSIONIETO POTOP KOMIIPECCOpa MM Ta30[yBKU C MPHUBOHBIM JBHUTATEIIEM,
cTeM dYToOBl O0ECHEUHTh HAAECKHYIO T'ePMETH3AIMIO, IPEIOTBPAIIAIOIIYFO
HAaTEKaHWE BO3[IyXa BO BHYTPCHHIOI KaMepy KOMIIPECCopa WM Ta30.yBKH,
kotopass HamonmHeHa UFe. Takue yIulOTHEHHsI OOBIYHO MPOCKTHPYIOTCS
Ha CKOPOCTh HaTeKaHus OydepHoro raza menee 1000 cv’/mun (60 mroiim’®/MuH).

Tenaoo0MeHHUKH A4 oxJgakaeHus UFg

CreuuanbHO TpeJHa3HAYCHHbIE WM  TMOATOTOBIEHHBIE TEINIOOOMEHHHKH,
U3roTOBJIICHHBIE M3 CTOMKUX K UF¢ MarepuasoB WIH IOKpPBITBIE WMH
(3a UCKITFOUEHHEM HEPIKaBEIOIICH CTaJIH), WJIM MEJbI0, WM JIIOOBIM COYETaHHEM
3THUX METAJJIOB M pacCYMTaHHbIE Ha CKOPOCTh W3MEHEHHs JaBJICHUS,
onpenenstomero yreuky, menHee 10 IIa (0,0015 ¢ynT/KB. MrOFiIM) B wac mpHu
nepenaze aasnerus 100 kIla (15 ¢pyHT/KB. q10iM).
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54.

5.4.1.

CnenuanbHO NpeIHa3HAYEHHBbIC WM NOATOTOBJICHHBIC BCIOMOraTebHbIC
CHCTeMbl, 000pylI0BaHHe M KOMIIOHEHTbI [JIsi MCHOJb30BAaHUS NPH
razonnu¢g@y3suoHHoM odorameHnu

BBOJHOE 3AMEYAHUE

BcnomorarenbHple  cuctembl,  00OpyJOBaHHME W KOMIIOHEHTBI  JUIs
ra3oau(Ppy3HOHHBIX YCTAaHOBOK IO OOOTAICHHUIO MPEACTABIISIOT COOOH CHCTEMBI
ycTaHOBKH, HeoOxoaumble ais noxaun UFe B razoguddy3nonnyto cOopky, s
CBSI3U OTHEIBHBIX COOPOK MEXTy 000 1 00pa30BaHUs KAaCKaI0B (MIIM CTYTICHEH )
C 1IeJIbI0 MOCTENEHHOr0 TOCTUKEHHUs 00JIee BHICOKOTO 00OTalleH s U U3BJICUEHUS
«mpoaykray U «xBoctoBy» UFe¢ w3 auddy3noHHBIX KackazoB. Baumy
BBICOKOMHEPIIMOHHBIX  XapaKTepUCTUK  IU(PPY3MOHHBIX  KackagoB Jiro0oe
MpephiBaHUEe WX padoThl, OCOOCHHO WX OCTAaHOBKA, MPHBOIAT K CEPHE3HBIM
nocaenctBusM.  CrepoBaTenbHO, Ha ra3oau¢(y3MOHHOW YCTAaHOBKE Ba)KHOE
3HAYCHHUEC HUMCIOT CTPOro€ MW IMOCTOAHHOC IMOAACPIKAHUC BaKyyMa BO BCEX
TEXHOJIOTHYECKUX CHCTeMaX, aBTOMATHYecKas 3alluTa OT aBapuil M TOYHOE
aBTOMATUYECKOE  PETyJMpOBaHHME TIOTOKa Tra3a. Bce 3T0  mpuBOIUT
K HEOOXO/IMMOCTH OCHAILEHUS] YCTAaHOBKU OOJBIIUM KOJUYECTBOM CIEIMATIbHBIX
HU3MEPUTEIBHBIX, PETYIUPYIOMINUX U YIPABIAIOMUX CUCTEM.

Oo6bruno UFs mcmapsiercss U3 HUJIMHIPOB, MOMEIIEHHBIX BHYTPH aBTOKJIABOB, W
mojaercss B Ta3oo0pa3Hoi (opme K BXOAHBIM TOYKAM 4Yepe3 CHUCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackama. «[Ipomykr» wu «xBocth» UFe,
MOCTYMNAIOINe M3 BBIXOAHBIX TOYEK B BUJAE ra3000pa3HBIX MOTOKOB, MPOXOJIST
yepe3 CHUCTeMY KOJUIEKTOPHBIX TpPyOOIpOBOAOB Kackana JUOO0 K XOJIOJHBIM
JIOBYIIKaM, JHOO0 K KOMIIPECCOPHBIM CTaHIMAM, Tae razoodpasnbiii motok UFs
CKMKAETCS W 3aTeM T[OMENIAeTCS B COOTBETCTBYIONIME KOHTEHHEPHI IS
TPAHCIIOPTUPOBKU WM XpaHeHus. [lockonbky razonud¢y3noHHas ycTaHOBKa MO
o0orameHnio uMeeT OOoNbIIoe KOJMYECTBO TrazoaAu(dy3noHHBIX  COOpPOK,
COOpaHHBIX B KacKaJbl, CO3/al0TCI MHOTOKHUJIOMETPOBbIE KOJUIEKTOPHbIE
TpyOOIPOBO/IBI KACKAJIOB C ThICSIYaMH CBApHBIX IIBOB, MPHYEM CXE€Ma OCHOBHOM
YacTH UX COEAMHEHUN MHOTOKpATHO moBTopserca. O0opyaoBaHue, KOMIIOHEHTHI
Y CUCTEMBI TPYyOOIIPOBOIOB H3TOTOBIISIOTCS C COOMIOICHIEM BHICOKHX TpeOOBaHUH
K BaKyyM-TUIOTHOCTH M YUCTOTE 0OPabOTKH.

CucreMbl oJaun/cUCTEMBI OTBO/IA «MPOAYKTA» H «XBOCTOB»

CrnennanpHO TpeIHAa3HAYCHHBIC WM  TOATOTOBJICHHBIE  TEXHOJOTHYECKHUE
CHCTeMBI, ciocoOHbIe paboTarh npu gaBieHuu 300 Ila (45 ¢yHT/KB. AroiiM) wim
MeHee, BKITIoYast:

NUTAIOIME aBTOKJIABBI (WJIM CHCTEMbI), ucmonab3dyemble s nomaun UFe
B razoau(py3noHHBIE KacKabl;

I[CCY6JII/IMaTOpI>I (I/IHI/I XOJOAHbIC JIOByH_IKI/I), HCIOJIb3YCMBIC IJIsI BBIBCACHU A
UFs u3 razonudpy3noHHBIX KaCKaoB;

crannuu oxuxenus, rae UFs B ra3o00pa3noil popme u3 kackaaa CKUMaeTCst
1 OXJIAXKIAeTCA 10 KUIKOTO COCTOSHUS,

CTaHIIUU «IPOAYKTA» HIN «XBOCTOB», HUCIOJIB3YCMBIC IJI IMCPCMCIICHUS
UF6 B KOHTEIHEPBI.
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5.4.2.

5.4.3.

5.44.

5.4.5.

CucremMbl KOJIEKTOPHBIX TPYOONIPOBO/10B

CrnenuanbHO TIpeaHa3HAUYCHHBIE WM MOJTOTOBJICHHBIC CHCTEMBI TPYOOIPOBOIOB
U CUCTEMBl KOJIEKTOpOB i yaepkanuss UFe¢ BHyTpu razoaud@y3rnoHHBIX
KacKaJoB. JTa CeTh TPyOOIPOBOJOB OOBIYHO MPEJCTABIsACT COO0OM cHUcTeMy
C «IBOMHBIM» KOJUICKTOPOM, TJ€ KaXlas s4eiika COeIWHEHAa C KaxIbIM
U3 KOJUIEKTOPOB.

BakyymHbIe cucTeMbl

a)  CrernuanbHO NMpeaHa3HAYCHHBIC WIIH TOATOTOBICHHBIC KPYITHBIC BAKYYMHbBIC
MarucTpaim, BaKyyMHbBIC KOJIIEKTOPBI u BaKyyMHBIC HACOCHI
NPOU3BOUTENLHOCTEIO 5 M>/MuH (175 GyT®/Mun) unu Goee.

b)  BakyymHBIE HAcoChl, CIEIHATbHO NpEJHA3HAYCHHbIE Ui  pPabOThI
B cogepxameil UFs atMocdepe M M3roTOBIEHHbIE U3 ATIOMHUHMS, HUKEIS WM
CIIaBOB, cojieprkamx 6osee 60% HUKEIS WK TOKPHITHIE UMH. DTH HACOCHI MOTYT
ObITh MM POTALMOHHBIMU, WJIM HOPIIHEBBIMH, MOTYT HMETh BBITECHSIOLINE
U QTOPUCTOYTICPOIHBIC YIUIOTHEHHS, a TAaKXK€ B HUX MOTYT HPUCYTCTBOBATH
crielManbHble pabouue KUAKOCTH.

Cl'[elll/la.]'lbl-ll)le CTOIIOPHBIC U PEry/JIMpyroinue KiaanaHbl

CrenanbHO  TpeHA3HAYCHHbIE WM  TNOJTOTOBJICHHBIE  PYYHBIE WA
ABTOMATHYECKUE CTOMOPHBIC W PETYJIUPYIONIME KJIANaHbl CHIb(QOHHOTO THUIIA,
u3rotosyieHHble U3 cTokux Kk UF¢ marepuanos, muamerpom ot 40 mo 1500 mm
(1,5 mo 59 moWMOB) Ui YCTAaHOBKM B OCHOBHBIX W BCIIOMOTATEIILHBIX CHCTEMax
ra3ou(Py3HOHHBIX YCTAHOBOK MO 00OTAIIEHHIO.

Macc-cnekTpoMeTpbl/McTOYHUKH HOHOB 11 UFg

CrnenuanbHO NOpeJHA3HAYEHHbIE MM  TOATOTOBJIEHHBIE MAarHUTHBIE —WJIH
KBaJ[pyHOJIbHBIE MAacCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAMUTH HPSMOM OTOOP
npo0 mogaBaeMoi Macchl, «IPOIYKTa» MM «XBOCTOB» M3 ra3oBbIX MoTokoB UFe
1 o0asarolye MOJIHBIM HAOOPOM CIIEIYIOIINX XapaKTEPUCTUK:

1. ynenpHas paspemiaromas CriocoOHOCTh 1Mo Macce cBblie 320;

2. COACPKAT UCTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIKM MOHCJIA WA
3allMMIICHHBIC ITOKPBITUEM M3 HUX, WJIN HUKCINPOBAHHBIC,

3. coaep)KaT MOHU3AIMOHHBIC HICTOYHUKH C OOMOapAMPOBKOMN SIIEKTPOHAMU;
4.  copepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO AJI U30TOIHOTO aHAIU3a.
[NOSACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe Bhille 0OOPYIOBAHHE BCTYyMAeT B HEMOCPEACTBEHHBI KOHTAKT C
texHojoruueckuMm raszoM UFs, 1100 HemocpencTBEHHO peryjaupyeT MOTOK B
mpenenax Kackajga. Bce MOBEpPXHOCTH, KOTOpPHIE BCTYMalOT B KOHTAaKT C
TEXHOJOTHYECKHM Ta30M, IIEIMKOM W3roTaBiuBaroTcs u3 croiikux kK UFs
MaTepHUaIoB WM TOKPBIBAIOTCS MMHU. J[nsi 1enell pas3ienoB, OTHOCSIIMXCS K
razonudPy3moHHBIM ycTpoWcTBaM, Marepuaibl, Kopposuectoiikue K UFe,
BKIIIOUAIOT HEPXKABEIOUIYI0 CTallb, AlIOMUHUN, aTIOMUHUEBBIC CIUIaBBI, OKCHU]T
QTIOMUHUSI, HUKEJIh WK CIUIaBbl, cofepxkamue 60% wuau 0osee HUKENS, a TaKKe
ctoiikre kK UF¢ monHoCThIO GTOPUPOBAHHBIC YTIEBOIOPOAHBIE TTOTUMEPHI.
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5.5.

5.5.1.

5.5.2.

CHEI[I/IaJ'leO npeaHasHaYCHHbIC HJIN noAroTOBJICHHBIC CHUCTEMBI,
060py[l0BaHI/le H KOMIIOHCHTBI I MCHOJ/JIb30BAaHUA Ha YCTaHOBKax
AIPOAMHAMHYIECCKOT0 odorameHus

BBOJIHOE 3AMEYAHUE

B mporeccax aspommHamMudeckoro oOoramieHus cMmech raszoodpasnoro UFs u
JIETKOTO ra3a (BOJOpOJ WJIM Telui) CKUMaeTcs M 3aTeM IpOITycKaeTcs uepes
pasfendiomuye 3JEMEHTbl, B KOTOPBIX M30TOMHOE pa3/ielieHHe 3aBepIIaeTcs
MOCPEJICTBOM  TOJIyuyeHHs] OOJIBIIMX LEHTPOOSKHBIX CHJI 10 TE€OMETpPHUHU
KPUBOJIMHEWHOM CTEHKU. YCHElmHO pa3paboTaHbl JABa Ipoliecca ATOro THUMA!
IpoIlecC COIUIOBOTO pa3jeleHuss M Ipolecc BUXpeBOM TpyOku. [lng oboux
MIPOLIECCOB  OCHOBHBIMM ~ KOMIIOHEHTaMHM KackaJa pas3felieHus  SBISIIOTCS
LWIMHIPUYECKHUE KOPITyCa, B KOTOPBIX Pa3MEILEHBI CIIELIUAIbHbIE Pa3eIINTENbHbBIE
AJIEMEHTHl (COIUIa WM BUXpEBble TpPyOKH), Ta30Bble KOMIIPECCOPBI U
TEIUIOOOMEHHUKN JJI yJaJeHUus OoO0pasylollerocs mpu CkaTuu Teruia. J{is
a’pOIMHAMUYECKHIX YCTAHOBOK TPEOYeTCs IEJBIN sl TAKUX KaCcKaJ0B, TaK YTO MX
KOJIMYECTBO MOJKET CIYKUTh BA)KHBIM YKa3aTeJeM KOHEYHOIO HCIOJIb30BaHUS.
[Tockonbky B aspoaumHamuueckoM mponecce ucnonb3yercs UFs, moBepxHoCTH
BCEro 00OpyAOBaHMs, TPyOONPOBOJOB M HM3MEPHUTEIBHBIX MPUOOPOB (KOTOpHIE
BCTyHalOT B KOHTAKT C Tra30M) JOJDKHBI M3TOTaBIMBATBbCS M3 MaTepUaloB,
COXPAHAIOIINX YCTOMUMBOCTB IpU KOHTaKTe ¢ UFe.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

[lepeuncrieHHbIE B HACTOSIIIEM pa3/iesie AIEMEHTHI BCTYIAI0T B HEMTOCPEACTBEHHBIN
KOHTAaKT ¢ TexHojorudeckuMm razom UFe nmmbO0 HEmocpeiCTBEHHO pPEryJIUpYIOT
MOTOK B Mpenenax Kackada. Bce moBepXHOCTH, KOTOpPbIE BCTYMAIOT B KOHTAKT C
TEXHOJIOTHYECKUM Ta30M, IICJIMKOM U3roTaBiauBaloTcs u3 croiikux Kk UFs
MaTepUajoB, WM 3alllMUICHbl MOKPBITUEM W3 TakuxX MarepuanoB. [lns meneit
paszena, OTHOCAIIETOCS K OSJIEMEHTaM a’3pOJMHAMUYECKOr0 OOOTalleHUs,
koppo3uectoiikne k UFs Marepuainibl, BKIIOYAIOT MeJlb, HEPKABEIOIIYIO CTallb,
QITIOMUHUM, aTIOMUHUEBBIE CIUIaBbl, HUKEJIb WIW CIUIaBbl, coaepxamiue 60% wumun
Oonee Hukens, a Takke croikue K UFs mnomHOCThIO (TOpHpOBaHHBIE
YTJIEBOIOPOIHBIC TIOTUMEPHI.

PazneanresbHBIE COILIA

CriennanbHO TpeIHA3HAYCHHBIC WM MOATOTOBICHHBIC Pa3leUTENbHBIE COIIa U
ux cOOpku. Pa3nenurenbHbIe comia COCTOSAT U3 IIEICBHIHBIX H30THYTHIX KaHAJIOB
¢ paguycom u3ruba menee 1 MM (06sraHO OT 0,1 10 0,05 MM), KOPPO3UECTOMKUX K
UFs, u uMemUX BHYTPEHHIOIO pEXYIIYyI0 KPOMKY, KOTOpas pas3fenser
MPOTEKAOIINI Yepe3 COIIO ra3 Ha JiBe (ppakuuu.

Buxpessbie TpyOku

CrnenuanbHO IMpeaHa3HAUCHHBIE WM IMOJATOTOBJICHHBIE BUXPEBBIE TPYOKH M HX
coopku. BuxpeBbie TpyOKM HMEIOT HUIWHIPHUYECKYI0 WM KOHYCOOOpa3HYIO
¢dbopMy, H3roTOBIEHBI U3 KopposuecTolkux k UFs MaTepuasioB MM 3amiuiieHbl
MOKPBITUEM M3 TaKMX MaTepuajioB M uMmerT auamerp ot 0,5 cm 10 4 cMm mnpu
OTHOLICHUU JUIMHBI K nuamerpy 20:1 uiam MeHee, a Takxke OJHO Wid Ooiee
TaHTeHIIMAJIbHOE BXOJIHOE OTBepcTHe. TpyOKH MOTYyT OBITh OCHAIIEHbI OTBOJAMU
COIUTOBOTO THIIAa HA OHOM MJIM Ha 00OUX KOHIIaXx.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

I[TOACHUTEJIbBHOE 3AMEYAHUE

ITuTatenbHbIN Ta3 HOCTYNAET B BUXPEBYIO TPYOKY 110 KacaTebHON ¢ OJJHOI'O KOHIIA
WIM  4epe3  3aKpyuyuBaIOLUE JIOMaTKM WJIM  4Yepe3  MHOTOYMCIICHHbIE
TaHT€HIMAJIbHbIE BXO/IHbIE OTBEPCTHUS BAOJIb TPYOKH.

Komnpeccops! u razonyBku

CrnenuanbHO NpeHAa3HAYCHHbIE WM MOJATOTOBJICHHBIE OCEBBIE, LIEHTPU(YKHBIE
NN 00BEMHBIE KOMITPECCOPLI HIJIN Tra301yBKH, HU3TrOTOBJICHHBIC u3
koppo3uectoiikux k UFe¢ MaTepuanoB, niM 3alMIIeHHbIE NOKPBITUEM W3 TaKUX
MaTepualoB, IPOM3BOAMTEILHOCTBIO Ha BXode 2 M>/MuH umu Gonee cMecu UFs
Y HECYIIEro ra3a (BOJOPO/ WU TeIui).

[NOACHUTEJIBHOE 3AMEYAHUE

Takue xommpeccopsl U Ta30AyBKHM OOBIYHO MMEIOT Tepenana aaBieHus oT 1,2:1
o 6:1.

Ymiiornenus Bpalaruiuxcsa BajaoB

CnenuanbHO  OpeJHA3HAYCHHbIE MM TOATOTOBJIEHHBbIE  YIUIOTHEHHUS
BpALLAIOIINXCS BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE MOJAYu U Ha CTOPOHE BBIXO/A
IUIsl YIIJIOTHEHUS Bajla, COEUHSIONIEr0 POTOP KOMIIPEccopa Uil poTOp Ta304yBKU
C NMIPUBOAHBIM J[BUTATENIEM, C TEM YTOOBI 00ECTIEUHTh HAJEKHYIO TePMETH3AIINIO,
IPEJOTBPALIAIOIIYIO BBIXOJI TEXHOJOTHUECKOr0 Ta3a UM HaTeKaHUe BO3/AyXa WM
YIUIOTHSIIOLIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa HIM Tra30yBKH,
KoTopas 3anonHeHa cmecbio UFs 1 Hecymiero rasa.

Tem1000MEeHHUKH JJIA OXJIAKICHHUS ra3a

CrenuanbHO TpeJHA3HAYCHHBIE WM TMOATOTOBIEHHBIE TEIIOOOMEHHUKH,
W3TOTOBJIEHHBIE W3 Koppo3uecTokux K UFe¢ MarepuaioB WM 3alluIIEHHBIE
MOKPBITUEM M3 TAKUX MAaTEPHUATIOB.

Koxyxu pa3ensiioniux 3;1eMeHTOB

CrenmanbHO NpeAHA3HAYECHHBIE WIM IOATOTOBJICHHBIE KOXYXH Pa3feIIIOIINX
JJIEMEHTOB, H3TOTOBJICHHBIE U3 Kopposuectoiikux k UFe¢ MarepuanoB wuinu
3aIIUIICHHBIX IOKPBITHEM U3 TAKUX MAaTEPUAJIOB, ISl IOMEIEHUS B HUX BUXPEBBIX
TPYOOK WJIN Pa3/IeNUTEIbHBIX COMEI.

[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT MPEICTaBIATh COOOW HUIMHIPUYECKHE KaMephbl AUAMETPOM
6osee 300 MM u gyuHOM 6ostee 900 MM MITH TIPSIMOYTOJIBHBIE KaMEPhl CPABHUMBIX
PasMEpoOB U MOTYT GBITB npeaHa3HauYCHbI JJIs1 YCTAHOBKU B TOPU30OHTAJIBHOM HJIN
BEPTUKAIBHOM TOJIOKEHUH.

Cucremsl lIOIla‘lI/I/CI/ICTeMbI 0TBO1a KIMPOAYKTAa» H «XBOCTOB»

CrieunanbHO NpeJHa3HAYEHHbIE WU MTOITOTOBJICHHBIE TEXHOJIOTHYECKIE CUCTEMBI
Wi 00OpyJIOBaHHWE [UIsi OOOTAaTUTENBHBIX YCTAaHOBOK, W3TOTOBJICHHBIC W3
koppo3uectoiikux kK UFe MaTepuanoB WM 3alUIICHHBIX MOKPBITUEM U3 TaKUX
MaTepHuaoB, BKIIOYAIOILIUE:
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

a) MUTAOIINE aBTOKJIABBI, IEYH WIIK CUCTEMBI, UCTIONb3yemblie it ogaun UFse
JUTS TIpoliecca 00oTalleHHUS;

b) NecyOIMMAaTOphI (MM XOJIOIHBIE JIOBYIIIKH ), UCTIONB3YEMBIC AJIs1 BHIBEACHUS
Harperoro UFs wu3 mpomecca oOorameHus Uil MOCJIEAYIONIETO
nepeMeIICHHS;

c) CTaHILIMU OTBEPKIACHUS U 0KWKEHUSI, UCTIOJIb3yeMble Uil BbiBeeHHs UFs6
U3 mporiecca odoramieHust mytem cxatus u nepeoga UFs B kuakyro wiam

TBEpAyIo hopmy;

d)  cTaHUMU «IIPOAYKTa» MM «XBOCTOBY», UCIOJb3yEeMble U MEepeMEeLICHUs
UF6 B KOHTEHHEPBL.

CucremMbl KOJIEKTOPHBIX TPYOONIPOBO/10B

CrnenuanbHO NpeHAa3HAYCHHbIE WJIM MOATOTOBJIEHHBIE CHCTEMBbl KOJIJIEKTOPHBIX
TpyOOIPOBOIOB, M3TOTOBIIEHHBIE U3 KopposuecToiiknx k UFe¢ marepuanoB wmimu
3allIMIICHHBIC TOKPHITUEM M3 TaKUX MaTepHuaioB, i yaepxkanuss UFe BHyTpn
a’pOIMHAMUYECKUX KacKaloB. DTa ceTh TPyOONpPOBOJOB OOBIYHO IMPEICTABISAET
co00il cucreMy ¢ «JBOWHBIM» KOJUIEKTOPOM, TJle¢ KaKAbI KacKaj WM TpyImna
KaCKaJIOB COCTMHEHBI C KaXKIBIM U3 KOJJIEKTOPOB.

BaKyyMHI)Ie CHUCTEMbI 1 HACOCBI

a) CHGI_II/IaJIBHO HpeﬂHaBHa‘-IeHHLIC 1501851 IIOATOTOBJICHHBIC BaKYYMHBIC
CHCTEMBI, POM3BOIUTENBHOCTEIO HA BXOJE 5 M°/MHH WM 6Goliee, COCTOSIIHE
13 BaKyyMHBIX MarucTpajiel, BaKyyMHBIX KOJUIEKTOPOB U BaKyyMHBIX HAacCOCOB,
Y TIpeAHa3HaYeHHbIe 17151 paboThl B comepkammx UFs ra3oBeIX cpemax.

b) BakyymHbIe HAacOCHI, CIIEHUAIBHO ITPEAHA3HAYEHHBIE WM IIOATOTOBJICHHBIE
s pabotel B coxepkamux UFe ra3oBbIX cpegax UM M3TOTOBJICHHBIE
n3 koppo3uectonkux Kk UF¢ MaTepuanoB WM 3alUIIEHHBIX TOKPBITHEM U3 TaKUX
MaTepuanoB. B 3Tux Hacocax MOTyT HCIOJIB30BaThCA (DTOPUCTO-YTIEPOIHBIC
YIUIOTHEHMSI U CIIEIIUAJIbHBIE pab0UYHe KUIAKOCTH.

CrnennanbHble CTONOPHBIE M PeryJMpyOLHe KIanaHbl

CHCLII/IaJIbHBIe Hpe,[[HaBHa‘-IeHHLIC NI IIOATOTOBJICHHBIC py‘-IHI:IC 1501851
ABTOMATHYECKHUE CTOTIOPHBIE U PETYIHPYIOIIME KiamaHbl CHIb(MOHHOTO THIIA,
W3TOTOBJIEHHBIE W3 Koppo3uecTorkux K UFe¢ MarepwnoB winu 3aniuuieHHbIE
MOKPBITUEM W3 TaKUX MarepuayioB, auamerpoMm oT 40 no 1500 MM a1t MOHTaxa
B OCHOBHBIX HW BCIIOMOTI'aTCIIbHBIX CHCTEMaAxX yCTaHOBOK aBPOIII/IHaMI/I‘-IGCKOI‘O
oboraiiecHusI.

Macc-cnekTpoMeTpbl/ucToYHUKH HOHOB Ui UFg

CneunaibHO TMpeAHA3HAYEHHBIE WJIM TOJATOTOBJICHHBIE MarHUTHBIE  WJIU
KBaJIPYTOJIbHBIE MacC-CHEKTPOMETPBI, CIIOCOOHBIE MPOU3BOIUTH MPSIMOW OTOOP
mpo0 MmoJaBaeMol MacChl, «IIPOIYKTa» WIH «XBOCTOB» M3 Ta30BbIX MOTOKOB UFs
1 o0Jaiarolue MOJTHBIM HAaOOPOM CIIEIYIOIIUX XapaKTePUCTHUK:

1.  ynmenmpHas paspemiaromias CrocoOHOCTh 1o Macce cBhime 320;

2. COACPKAT UCTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIKM MOHECJIA WA
3alMUIICHHBIC ITOKPBITUCM U3 HUX, NN HUKCIIUPOBAHHBIC,
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5.5.12.

5.6.

3. CoJiepKaT MOHU3AIMOHHBIE UCTOYHUKU ¢ O0MOApANPOBKOM SIIEKTPOHAMU;
4. COJIEpKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO JIJIsl M30TOTHOTO aHAJIA3a.
Cucremsl otaesienusi UFg oT Hecymiero rasza

CrnennalibHO NpeTHa3HAYCHHBIC WIIM TTOATOTOBJICHHBIE TEXHOJIOTHYECKUE CUCTEMBI
s otnenenust UFs oT Hecymiero ra3a (Bogopo/ia Win Tenus).

I[TOACHUTEJIbBHOE 3AMEYAHUE

DTH CUCTEeMBI TIPeTHa3HAYCHBI sl coKpaieHus coaepkanus UFe¢ B HecyIiem raze
710 OJTHOM YacTH Ha MHJUTHOH WJIM MEHEe ¥ MOTYT BKIIFOUaTh TaKoe 000pyJO0BaHKE,
KaK:

a) KpUOTEHHBIE TEIJIOOOMEHHUKH U KPUOCENapaTOphl, CIIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C win meHee, Ui

b) OJIOKH KPUOTEHHOTO OXJIAXKICHMS, CIIOCOOHBIE co3/1aBarh
temneparypsl - 20°C niamn MeHee, win

C) OJIOKM pa3eluTeNbHbIX COMNEN I BUXPEBbIX TpyOok it otaeneHust UFe
OT HECYILEro rasa, uiu

d)  xomommbie moBymku UFe, cnocoOHBIe co3maBath Temmeparypsl -20°C mmm
MEHee.

CrnenuajbHo NnpeaIHa3HAYeHHbIE  MJIH MOArOTOBJICHHDBIE CHCTEMBI,
000py/I0BaHMEe ¥ KOMIIOHEHTbI /Jsi HCHOJb30BAHMS HA YCTaHOBKax
XHMHYECKOro 00MeHAa MJIM HOHOOOMEHHOI0 00oralenus

BBOJIHOE 3AMEYAHUE

HesnauntenbHoe pa3nuune M30TOMOB ypaHa MO Macce MPUBOIUT K HEOOIBIITUM
W3MEHEHUSIM B  DPAaBHOBECHHM XMMHYECKHMX  pEAKIMil, KOTOpblE MOTYT
HCMOJIb30BAaThCS B KAUECTBE OCHOBBI IS PA3JIEICHHS] W30TOINOB. Y CIEIIHO
pazpaboTaHO JBa Tpolecca: >KUAKOCTHO-)KUIKOCTHBIA XUMUYECKUI OOMeEH
Y TBEPAO-KUIKOCTHBIM HOHHBIN OOMEH.

B mpormecce XHMIKOCTHO-’KMIKOCTHOTO XHMHYECKOIO OOMEHa B MPOTHBOTOKE
INPOHUCXOAUT B3aMMOJICHCTBHE HECMEIIMBAIOIIMXCS >KUAKUX (a3 (BOTHBIX WIN
OpPraHUYeCKUX), UYTO NPUBOAUT K 3(PdekTy kackaaupoBaHHs ThICAY CTaAUN
pasnenenus. Boxnast ¢asa cocTonT W3 XJIOpHIa ypaHa B pacTBOpPE COJISTHOU
KHUCJIOTBI; opraHuyeckast ()aza COCTOMT M3 IKCTPAreHTa, COJACPXKAILIETO XJIOPHJ
ypaHa B OpraHMYecKoM pactBoputene. KoHTakTHBIMH — QuIBTpaMu B
pa3AeIUTeIbHOM KacKaZe MOTYT SIBISTHCS KHIKOCTHO-KUAKOCTHBIE OOMEHHBIE
KOJIOHHBI (TaKWe, KaKk HMMITYJIbCHBIC KOJIOHHBI C CETYATBIMHM TapeiKaMu) WU
KHUIKOCTHbIE IIeHTpU(yXKHbIe KOHTakTHble (QuiubTpel. Ha o00oux KoHIAX
pa3IeNMTENbHOTO Kackaia B LENAxX oOecredeHus: pedirokca Ha KaKIOM KOHIE
HEOOXOIMMBI XMMHUYECKHE MpeBpalleHust (OKHCICHHE W BOCCTAaHOBJICHHUE).
I'maBHas 3aaya KOHCTPYKIUU COCTOUT B TOM, YTOOBI HE AOIMYCTUTH 3arpsI3HEHUS
TEXHOJIOTHYECKUX TOTOKOB HEKOTOPHIMH HMOHAMHU METauIoB. B cBsi3u c 3TuUM
UCTIONIB3YIOTCSl TIJIACTHKOBBIC, TTOKPBHITBIE IUIACTUKOM (BKJIIOYAs MPUMEHCHHE
(TOPUPOBAHHBIX YIJIEBOJAOPOAHBIX IOJUMEPOB) W/MIM TOKPBITHIE CTEKIOM
KOJIOHHBI ¥ TPyOOIIPOBOIBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepao-)KUAKOCTHOM HMOHOOOMEHHOM Ipolecce OOOraleHHe JIOCTUTAETCs
MOCPEACTBOM aaCcOpOIMu/AecopOIM ypaHa Ha CIEHUAJIbHOM, OYeHb OBICTPO
NeiicTByIoIIel HOHOOOMEHHOI cMolie miu afcopbente. PacTBop ypana B consHOi
KHCJIOTE U APYTHUE XMMHUECKHUE peareHThl MPOITyCKAIOTCs Yepe3 HUIMHIPHIECKHE
o0oraTtuTesnbHble KOJIOHHBI, COJEpXKallie YIJIOTHEHHbIE CJIou ajcopOeHTta. s
MOJJIep’)KaHusl HEMPEpBIBHOCTH Ipoliecca HeoOXxoauma cucreMa pedirokca B
LeJIAX BBICBOOOXKICHMS ypaHa U3 afcopOeHTa oOpaTHO B >KUIKUI MOTOK, C TEM
9TOOBI MOXHO OBIJIO cOOpaTh «IPOIYKT» U «XBOCTBD». DTO JOCTHTACTCS ITyTEM
UCTOJb30BAHUS  MOAXOJAIIMX  XMMHUYECKMX pEarecHTOB  BOCCTAHOBIIEHUS/
OKHCJIEHHUS, KOTOpbIE IOJHOCTBIO PEreHEPUPYIOTCS B Pa3AEiIbHBIX BHELIHUX
NeTVISIX U KOTOpPbIE MOTYT YacTUYHO PEre€HEPUPOBATHCS B CaMHUX HM30TOIHBIX
paznenuTenbHbBIX  KoJIoHHaX.  IlpucyTctBMe B mpouecce  TOpsiuMX
KOHIICHTPUPOBAaHHBIX ~ PacTBOPOB  COJSIHOM  KHCIOTBI  TpeOyeT, 4TOObI
o0opynoBaHuEe OBIIO M3rOTOBIEHO U3  CIELUUAIBHBIX KOPPO3HECTOMKHX
MaTEpHAIIOB WJIU 3AIIMILEHO TOKPBITUEM U3 TAKUX MATEPUAIIOB.

KuaKOCTHO-KUIKOCTHbIE 00MeHHbIE€ KOJIOHHbI (XUMHYECKHA 00MeH)

[IpOTHBOTOYHBIE JKUAKOCTHO-)KUIKOCTHBIE OOMEHHBIC KOJIOHHBI, HMEIOIINe
MEXaHUYECKUH CHJIOBOM BBOJX (T.6. MMIIYJIbCHBIE KOJIOHHBI C CETYaThIMHU
TapesIKaMy, KOJIOHHBI C TapeJIKaMH, COBEPLIAIOIIMMH BO3BPAaTHO NOCTYyATEIbHbIE
JIBY)KEHUS, U KOJIOHHBI C BHYTPEHHUMHU TYPOUHHBIMH CMECHUTENSIMHU), CHIELIMATIBHO
NpeJHasHauYeHHbIE WJIM  TOATOTOBJIEHHBIE JUIsi  oOoramieHust ypaHa C
UCIOJb30BAHUEM IIpolecca XUMHUYECKOoro oOmeHa. [l  KOppO3MOHHOM
YCTOMYMBOCTU K KOHIICHTPUPOBAHHBIM pacTBOpPaM COJISIHOM KHCIOTBI 3TH
KOJIOHHBI M MX BHYTPEHHHE KOMIIOHEHTBHl H3rOTOBJIEHBI M3 MOIXOAALIMX
IUTACTUKOBBIX MaTepHajioB (Takux, Kak (TOPHUPOBAHHBIC YIJIEBOJIOPOIHBIC
MOJIUMEPBI) WM CTEKJIa WM 3alMIIEHbl HNOKPBITUEM U3 TaKUX MaTepHasioB.
KosnonHbel cnpoektupoBanbl Ha KopoTkoe (30 cekyHA WM MeEHee) BpeMms
MIPOXOXKJICHHS B KacKaJe.

HenTpudy:xkubie JKUTKOCTHO-KUAKOCTHBIE KOHTAKTHBbIE GunbTpBI
(XuMu4YecKkuid 00MeH)

HenTpudyxHbie KUIAKOCTHO-KUAKOCTHbIE KOHTAaKTHbIE (QUIBTPHI, CHELHAIBHO
IpeJHa3sHauYeHHble WIM TOATOTOBJIEHHBbIE JUIsi oOoraiieHuss ypaHa ¢
HCIIOJIb30BAHUEM IIpollecca XUMHYECKOro oOMeHa. B  TakuX KOHTAaKTHBIX
(GuIbTpax HCHOJIB3YETCS BpallleHHE AJIS IMOJYyYEHHMs] OPTaHUYECKUX U KHUIKHUX
MIOTOKOB, @ 3aTeM IEHTPOOeKHas cuia JuId pasaencHus ¢a3z. s Koppo3noHHOI
CTOMKOCTH K KOHLCHTPUPOBAHHBIM DPACTBOPAM COJITHOM KHCJIOTHI KOHTAKTHBIE
(GWIBTPH M3rOTABIMBAIOTCS W3 COOTBETCTBYIONIMX IIACTUKOBBIX MaTEpPHAIIOB
(Takux, Kak (pTOpuUpOBaHHbIE YIJIEBOJOPOJHBIC MOJUMEPHI) WM MOKPHIBAIOTCS
MU Wi crekiioM. LleHTpudyxHble KOHTAKTHBIE (UIBTPBHI CHPOEKTUPOBAHBI
Ha KopoTkoe (30 cekyHa WiIn MeHee) BpeMs POXOXKIECHUS B KacKase.

CucreMbl ¥ 000py10BaHKe IJIsl BOCCTAHOBJIEHUS] YPaHA (XUMHYECKHd 00MeH)

a) ChoeuuanbHO  IIpeIHAa3HAYEHHbIE  WJIM  IOJATOTOBIIEHHBIE  SAUYEHKHU
JNEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS Ul BOCCTAHOBJICHHs ypaHa W3 OJHOTO
BAJCHTHOT'O COCTOSIHUSI B JPyroe JJisi OOOTamieHHus ypaHa C HCIHOJIb30BAHHUEM
Iporecca XuMHUYeCcKoro oOMeHa. Marepuassl siueeKk, HaXOASIIUECs B KOHTAKTe
C TEXHOJIOTUYECKHMH  pacTBOPAMH, JIOJUKHBI  OBITh  KOPPO3UECTONKUMHU
K KOHLIEHTPUPOBAHHBIM PACTBOPAM COJITHON KUCJIOTHI.
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5.6.4.

5.6.5.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Karomublii oTcek siueiiku JOKeH OBITh CIPOCKTHPOBAH TaKUM 00pa3oM, Y4TOOBI
NPEJOTBPATUTh MOBTOPHOE OKHCIEHHME ypaHa 0 Ooyiee BBICOKOTO BaJIEHTHOTO
coctosgHMs. [[ns ynepkaHus ypaHa B KaTOJAHOM OTCEKE SYEHKAa MOXKET HMETh
HEMPOHULIAEMYIO THadparMeHHyI0 MeMOpaHy, U3TOTOBJIEHHYIO U3 CIIEUATILHOTO
KaTUOHHO-OOMEHHOro Marepuana. KaTtox CcoCTOMT M3 COOTBETCTBYIOLIETO
TBEPJIOT0 MPOBOJIHUKA, TAKOTO, KaK rpaduT.

b) ChenuanbHO mpenHa3HAUYEHHbIE WM TOATOTOBJIEHHBIE CHUCTEMBI IS
usBnedenuss U™ M3 opraHuueckoro IOTOKa, pEryIMpOBaHHs KOHIEHTPAIUHU
KUCJIOTBl M JUIsl 3allOJHEHUS SUEEK 3JIEKTPOXUMHMUYECKOTO BOCCTAHOBIIEHUS
Ha IPOU3BOJCTBEHHOM BBIX0JI€ KacKasa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMBI COCTOSIT U3 000PYAOBAHUS IKCTPAKIIMM PACTBOPUTEIIEM ISl OTTOHKHU
U™ U3 opraHuyeckoro 1oToKa B KHAKHI pacTBOp, 060pyI0BaHHS BbIAPUBAHMUS
u/wim  Apyroro oOOpyIOBaHUS ISl JOCTHXKEHHS PETYJTUPOBKM M KOHTPOJIS
BOJOPOJHOTO IOKAa3aTeis, W HAcOCOB WM JPYTMX YCTPOMCTB IepeHoca s
3allOJIHEHMS SIYEEK IEKTPOXMMHUYECKOro BoccTaHOBIEHHMs. OCHOBHas 3ajada
KOHCTPYKLIUU COCTOUT B TOM, YTOOBI M30€XaTh 3arpsi3HEHHUs MOTOKA KHUJKOCTH
HMOHAMH HEKOTOPBIX MeTaJlIoB. Ciie10BaTeNIbHO, TE YaCTU 000PYI0BAaHUS CUCTEMBI,
KOTOpBIE HAXOAATCA B KOHTAKTE C TEXHOJIOTMYECKUM IOTOKOM, MU3rOTaBIMBAKOTCS
U3 COOTBETCTBYIOLIMX MAaTe€pHaIOB (TakuX, KakK CTEKJIo, (PTopupoBaHHbIE
YIJIEBOAOPOAHBIE TMONKUMEpBI, cyinbdar mnonudenuna, cynbGoH noamdpupa u
MPONMUTAHHBIA CMOJIOM TIpaduT), WIM 3alIMIIEHbl TMOKPHITUEM M3 TaKHUX
MaTEpHAJIOB.

CucreMbl NOATOTOBKHM MUTAHUSA (XMMHYECKUIT 00MeH)

CrenmanbHO  NpefHA3HAYEHHBIE WM I[IOATOTOBJICHHBIE  CHUCTEMBI  JUIS
IIPOM3BOJCTBA MUTATEIbHBIX PAaCTBOPOB XJOpPHJA ypaHa BBICOKOM UMCTOTBHI IS
YCTaHOBOK IO pa3/ieJIeHNIO U30TOIIOB ypaHa METOJJOM XUMUYECKOT0 OOMEHa.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOSAT M3 OOOPYMOBAaHUS JJsl PACTBOPEHHMS, HKCTPAKINHU
pacTBoOpuUTENIeM H/HIM HMOHOOOMEHHOrO OOOpYJOBaHHUS MJsl OYHMCTKH, a TaKXKe
3IeKTPONUTHYECKHX sueek ansi BoccTaHopienus U™ mmn U™ B U™. B stux
cucTeMax MPOU3BOJISATCS PACTBOPHI XJIOPHA YPaHa, B KOTOPBIX COAEPIKUTCS JIUIIb
HECKOJIBKO 4acTel Ha MMJUTMOH METAJUIMYECKHX BKIIIOYEHUH, TaKhUX, KaK XpOM,
’KeJe30, BaHaJWi, MOJIMOAECH W JPYrMX JBYXBAJCHTHBIX HMX KAaTHOHOB WIIU
KaTHOHOB C OOJblIeld BaJCHTHOCTHIO. KOHCTPYKIMOHHBIE MaTephaibl s
5JIEMEHTOB CHUCTEMBI, B KOTOpoll oOpabaTeiBacTcss U™ BBICOKOM YMCTOTBI,
BKJIIOYAIOT CTEKJIO, (hTOPHPOBAHHBIC YIJIEBOJOPOIHBIC IOJIMMEpHI, T'padwr,
MOKPBITBIA MOJMBUHUI-CYJIBGATHBIM U MOTHI(UP-CYILPOHHBIM [UIACTHKOM
Y PONTUTAHHBIN CMOJIOM.

CucreMbl OKHCJIEHUS ypaHa (XUMHYECKHA 00MeH)

CrienuaibHO MpeHA3HAYCHHBIC WJIM TOJTOTOBJIICHHBIC CUCTEMBI JIII OKHUCICHHS
U™ 8 U™ ana BO3BpAIllcHUs B KacKaj pasJcieHus U30TOIOB ypaHa B IIpoliecce
oOoraireHuns MeETOI0OM XUMHUUYECKOTr0 OOMEHa.
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5.6.6.

5.6.7.

5.6.8.

[TOACHUTEJIbBHOE 3AMEYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUATh TAKUE DJIEMEHTHI, KaK:

a)  0o0opymoBaHHE IS KOHTAKTUPOBAHUS XJIOpa M KHCIOPOAa C BOJHBIMH
s daroeHTaME M3 00OPYIOBAHHS PA3JCIICHUS HW30TOIOB M JKCTPAKIIUU
obpasoBaBmerocss U™ B oOemHEHHBI  OpraHMYecKHil  MOTOK,
BO3BPAIIAIOIINICS U3 MPOU3BOJACTBEHHOIO BBIX0/1a KacKaa;

b) 000pyI0BaHNE, KOTOPOE OTAECISACT BOAY OT COJITHON KHCIIOTHI, YTOOBI BOJIA
U KOHIICHTPUPOBAHHAs COJISIHAST KUCIIOTa MOTJIH Obl ObITh BHOBb BBEIICHBI
B ITPOLECC B HYKHBIX MCCTax.

BeicTpo pearnpyromue HOHOOOMEHHbIE CMOJIbI/aAcOPOEHTHI (MOHHBII 00MEH)

BbricTpo pearupyroiue MOHOOOMEHHBIE CMOJBI WM aJCOPOEHTHI, CHELUAIbHO
npeJHa3HauYeHHbIC WM  IOATOTOBIICHHBIE JUII  OOOTamieHHs ypaHa C
UCTIOJIB30BAaHUEM TIPOIIECCa HWOHHOTO OOMEHa, BKIIOYas TIOPHCTBIE CMOJIBI
MaKpOCETYaTON CTPYKTYPhI U/ MEMOPAHHBIC CTPYKTYPbI, B KOTOPBIX aKTUBHBIC
rpynimbl  XUMHUYCCKOI'O oOMeHa OrpaHUYCHBI TMOKPBITUCM Ha IOBCPXHOCTH
HEAKTHBHON IMOPUCTON BCIIOMOTATENbHOW CTPYKTYpPBI, U JPyTUe KOMIIO3HTHBIC
CTPYKTYpHI B JIO00OH mpueMiieMoil ¢opme, BKIIOYAs YaCTUIBI BOJIOKOH. ODTH
MOHOOOMEHHBIC CMOJIBI/aCOPOCHTBI MMEIOT auaMeTpbl 0,2 MM WM MEHEee H
JOJI?KHBI OBITH XUMHNYCCKN CTOUKHNMU 110 OTHOILICHHUIO K pacTBOpam
KOHIICHTPUPOBAHHOW COJITHOM KUCIIOTHI, @ TAKXKE JIOCTATOYHO MPOYHBI (PU3HUECKH,
C TeM 4roObl WX CBOHCTBAa HE YXYyIIAINCh B OOMEHHBIX KOJOHHAX.
CMmomnbl/ancopOeHThl CIEUANbHO MpPEJHA3HAYCHBI MM TOJIYYEHHUS KUHETHKU
OYEHb OBICTPOrO0 OOMEHa HW30TOMNOB ypaHa (IJIUTETHLHOCTh MOJIyoOMEHa MeHee

10 cexynna) u 001agaroT BO3MOXKHOCTBIO pab0OTaTh MpHU TEMIEpAType B AUANA30HE
ot 100°C o 200°C.

HNonoo0MeHHBbIE KOJTOHHBI (MOHHBII 00MeH)

[unuaapudeckne KOMOHHBI guameTpoM Oonee 1000 MM ist  yaepskaHus
Y TIOJIICpKaHUsT  3allOTHEHHBIX  CJIOEB  HMOHOOOMEHHBIX  CMOJI/aicOpOCHTOB,
CHEIHAIbHO TMPEeAHAa3HAYCHHBIC WM TMOATOTOBIEHHBIC IS OOOramieHus ypaHa
C HCIOJIb30BaHUEM HMOHOOOMEHHOIO Ipolecca. OTH KOJOHHBI HW3TOTOBJIEHBI
U3 MaTepuanoB (TakuX, KaKk TUTaH WK (QTOPUPOBAHHBIE YTIEBOIOPOIHBIE
MTOJIMMEDPBHI ), CTORKHUX K KOPPO3HH, BBI3IBAEMOM PACTBOPAMH KOHIICHTPUPOBAHHOMN
COJISTHOM KHCTIOTHI, WJIH 3alUIIECHBI TOKPHITUEM U3 TAKUX MAaTEPHAIIOB U CIIOCOOHBI
paborath npu Temreparype B auamnazone ot 100°C mo 200°C u 1aBiIeHUH BBIIIE
0,7 MIla (102 ¢pyHT/KB. q10¥M).

HNonooOmenHbIe cucTeMbl pediokca (MOHHBIH 00MeH)

a) CnoenmanbHO  TNpEAHA3HAUYEHHBIE WM TOJATOTOBIIEHHBIE  CHCTEMBI
XUMHUYECKOT0 HIIN 3JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHHUS JJIsl pereHepaluu
peareHTa(0B)  XMMHYECKOTO  BOCCTAaHOBIEHUS,  HCIOIB3yeMOTo(bIX)
B KacKaJiax HOHOOOMEHHOT0 00oTaleHus ypaHa.

b) ChoemuasbHO  TpeqHA3HAYCHHBIE  WJIM  TOJTOTOBJICHHBIE — CHCTEMBI
XUMHYECKOTO WM DIIEKTPOXUMHUYECKOTO OKHUCJICHHsS ISl pereHeparuu
peareHTa(0B) XMMHUYECKOTO OKHCJICHHS, MCIOJIb3yeMOro(bIX) B KacKaaax
MOHOOOMEHHOT0 00OTallleHusl ypaHa.
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5.7.

I[TOACHUTEJIbBHOE 3AMEYAHUE

B mporecce moHOOOMEHHOTO oOOOTamIeHHsi B KayecTBE BOCCTAaHABIMBAIOIIECTO
KaTHOHA MOXET MCHOIb30BaThCs, HAalpumep, TpexsajieHTHbIH TuTan (TiY), u B
3TOM CIy4yae BOCCTAHOBHTENIbHAs cHcTeMa OyeT BrpadaTsiBaTh Ti'> mocpeacTsom
BoccTaHopeHus Ti™,

B mpomecce B KauecTBe OKHCIHTENs MOXKET HCIOIb30BaThCA, HAMpPUMED,
tpexBanenTHoe kene3o (Fe™), m B JTOM cilydae cucTeMa OKHCIEHHS Oyner
BBIpabateIBaTh Fe™ mocpencrtBoM okucnenus Fe'?,

Cl'leIII/laJ'lI)HO NpeaHa3SHAYCHHBIC HJIHA noAroToBJICHHBIC CUCTEMBbI,
060pyz[013anne H KOMIIOHCHTBI  JIA HCIIO0JIb30BaHUA B JIa3€PHBIX
000raTUTEJIbLHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTByronye CUCTeMbI i 000TaTUTENBHBIX MPOLIECCOB C HCHOIb30BAHUEM
Ja3epoB JENIATCS HA JIBE KaTETOpPHU: T€, B KOTOPBIX paboyeil cperoil sBISIOTCS
mapbl aTOMapHOrO ypaHa, U T€, B KOTOpPBIX pabouel cpenoil sBISIOTCS Mapbl
ypaHoBoro coeauHeHust. OOUMMH Ha3BaHUSAMHM I TAKUX TPOLIECCOB SIBIISIOTCS:
nepBasi KaTeropusi — Ja3epHOE pasJielIeHHe H30TOMOB IO METOIY aTOMapHBIX
napoB (AVLIS wumm SILVA); Bropas Kateropus — MOJEKYJISPHBIH MeTox
nazepHoro pasneneHus u3orornoB (MLIS unu MOLIS) n xumuueckas peaxius
MOCPEACTBOM HW30MpaTenbHOW To wu3oTomaMm jia3epHoi aktuBanuu (CRISLA).
Cucrembl, 000py1I0BaHHE U KOMIIOHEHTHI JIJIs1 YCTAHOBOK JIa3€pHOTO 00O0TaIeHUS
BKIIIOUAIOT: a) yCTPOMCTBAa JJsl TMOJAaYd TMApoB  METAJUIMYECKOTO ypaHa
(g n3buparenbHO  (POTOMOHM3AMM) WM YCTPOWCTBA JUIsl TOJA4YHM TapoOB
YpPaHOBOTO coenuHeHus (i GOTOIUCCONUALINN U XUMHYECKONH aKTHBAIIHMH);
b) ycrpoiicTBa 1i1st cOopa obGoranieHHOro 1 00eTHEHHOTO METAINIMYECKOT0 ypaHa B
KaueCTBE «IPOAYKTa» M «XBOCTOB» B IEPBOU KATETOPHH M YCTPOKCTBA i cOopa
Pa3I0KEHHBIX WU BBILIEAIINX U3 PEaKIIUU COEAMHEHNUN B KAUECTBE «IIPOAYKTa» U
HeoOpaboOTaHHOTO Marepualia B KadeCTBE «XBOCTOB» BO BTOPOH KaTEerOpHHU;
c) paboune Ja3epHbIE CHUCTEMBl I W30MpaTEIHLHOTO BO30YXKIEHUS HW30TOIOB
ypana-235; d) obopynoBanue aisi MOATOTOBKH MOJAaud U KOHBEPCHUHU IMPOAYKTA.
BceneactBue ClI0KHOCTH CHEKTPOCKONMHM aTOMOB UM COEIUHEHHH ypaHa MOKET
noTpeOoBaThbCs HUCMONb30BaHUE JIIOOOW M3 psAJa HMMEIOLIUXCS  JIa3epHBIX
TEXHOJIOTHil.

[NOACHUTEJIbBHOE 3AMEUYAHUE

MHorue 13 KOMIIOHEHTOB, IIE€PEYUCICHHBIX B O3TOM paszjenie, BCTYMHAlOT
B HEMIOCPEACTBEHHbII ~ KOHTAKT C  MapaMd  METaVIMYEeCKOro  ypaHa
WIN C )KUAKOCTBIO, WM C TEXHOJIOTUYECKUM T'a3oM, coctostmuM u3 UFe nnm cmecu
u3 UFs 1 npyrux razos. Bce moBepXHOCTH, KOTOPHIE BCTYIAIOT B KOHTAKT C YPaHOM
i UFe, NOTHOCTBIO H3TOTOBJIEHBI U3 KOPPO3UECTOMKUX MAaTepHalioB WIH
3alIMIIEHbI MOKPBITUEM U3 TAKUX MaTepuanoB. JlJis menei pasaena, OTHOCAIIETrOCs
K KOMIIOHEHTaM 000pyAO0BaHUs [UIs J1a3epHOr0 00OralleHHs, MaTepHuabl, CTOMKHE
K KOPpPO3HWH, BBI3BIBAEMOH TapaMH WM IKUJAKOCTSIMH, COJCpPIKAIIMH
METAJUIMYECKUI YpaH WM ypaHOBbIE CIUIABbl, BKJIIOYAIOT MOKPBITHIM OKCHIOM
UTTpUs rpa@uT U TaHTaJ; W MaTepuajbl, CTOMKUE K Koppo3uu, BbizbiBaeMoil UFs,
BKJIIOYAIOT MeE/b, HEP)KaBEIOLIYI0 CTallb, AJIOMHHMUN, aTIOMUHHMEBBIE CIUIABBI,
HUKEIb WIM CIIaBbl, coaepxamue 60% Huxens u Oonee, u croiikue k UFe
MOJTHOCTBIO (PTOPUPOBAHHBIE YTTIEBOIOPOIHBIE TIOJTUMEPHI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.7.5.

Cucrembl BoinapuBanus ypana (AVLIS)

CrienuanbHO TpEJHAa3HAYCHHBIC WJIM ITOATOTOBICHHBIC CHCTEMBI BBITAPHBAHUS
ypaHa, KOTOpPbIC COJCpPXAaT BBICOKOMOIIHBIC TIOJIOCOBBIC WM PacTPOBBIC
AJIEKTPOHHO-JIyYEBbIe MYIIKK C IEpeaBaeMOil MOIIHOCThIO Ha MHUILIEHBL OoJjee
2,5 kBt/cm.

Cucrembl 1J1s1 00padOTKH KHAKOMeTALIM4Yeckoro ypana (AVLIS)

CrennanbHO TpeHA3HAUYECHHBIE WM MOATOTOBJICHHBIE CUCTEMBI AJi 00pabOTKU
KHUIKOTO METaJIJIa JJIsl PACTUIABJICHHOTO YpaHa WK YPAHOBBIX CIIABOB, COCTOSIITNE
U3 TUTJIEH M OXJIaXIa01Iero o00pyA0BaHus AJis TUTIIEH.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Turmum u Qpyrue KOMITIOHCHTBI 3TOM CHCTEMBI, KOTOPHIE BCTYHAIOT B KOHTAKT
C pacIUIaBICHHBIM YPaHOM WJIH  YPaHOBBIMH  CIUIAaBaMH, H3TOTOBJICHBI
13 KOPPO3UECTOMKUX M TEPMOCTOMKUX MATCPUAIIOB MIIH 3AIIHIIEHHBIX IOKPBITHEM
U3 TakKux MaTepuayioB. [IpuemiiemMble MaTepUallbl BKIFOYAIOT TAHTAJ, TOKPBITHIN
OKCHJIOM UTTpHs TpaduT, rpaduT, MOKPHITHIA OKUCIAMH JPYTHX PEIKO3EMETHHBIX
snemeHToB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) Uiy UX CMECSMHU.

Arperatbl Il c00Opa «HPOAYKTa» M «XBOCTOB» MeTAJJIMYECKOro
ypana (AVLIS)

CrienmanbHO TpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE arperathl Aiiss cOopa
«TPOJIYKTa» U «XBOCTOB)» METAJUIMUECKOI0 ypaHa B JKUIKOM UK TBepoi popme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMIIOHEHTHI 3TUX arperatoB W3rOTOBJIEHBI U3 MATEPUAJIOB, CTOMKUX K HarpeBy
Y KOPPO3UH, BbI3bIBAEMON MapaMu METAITIMYECKOro ypaHa WM XKHUIKOCTbIO, WIH
3alUIIECHBI TOKPBITUEM M3 TAKUX MAaTE€pHaNIOB (TAKHUX, KAK MOKPBITHIM OKCHUAOM
UTTpUS TpapUT UM TaHTAI) U MOTYT BKJIIOYaTh B ce0s TPyOOIPOBO/IbI, KJIAIaHBbI,
HITyIepa, <OKeno0a», BBOABI, TEIUNIOOOMEHHUKHM M KOJUJICKTOPHBIC IJIACTUHBI
IUI. MATHUTHOT0, 3JIEKTPOCTATUYECKOTO WIIU IPYTUX METOJIOB pa3AeIeHHUs.

Ko:xkyxu paznenureabHoro moayJs (AVLIS)

CrienmanbHO TNpeAHA3HAUYEHHBIE WJIM TMOJTOTOBJIEHHBIE IWJIMHAPUYECKUE WITH
[pPSAMOYIOJIbHBIE KaMepbl Il IIOMEIICHUS B HHUX HCTOYHHMKA I1apoB
METAJUIMYECKOr0 ypaHa, dJIEKTPOHHO-TTy4Y€BOU ITYIIKH U KOJJIEKTOPOB «IIPOIYKTa»
U «XBOCTOBY.

I[TOACHUTEJIbBHOE 3AMEYAHUE

DTH KOXKYXHU UMEIOT MHOXKECTBO BXOJIHBIX OTBEPCTHH JUTS TIOJa9H SJICKTPOITUTAHHS
Y BOJIbI, OKHA JUTSI JJA3€PHBIX MyYKOB, COSAMHECHHUI BaKyyMHBIX HACOCOB, a TAKXKe
JUIS. THarHOCTUKA W KOHTPOJS KOHTPOJIBHO-U3MEPHUTEILHBIX MPHOOpoB. OHU
UMEIOT TPHUCTOCOOTCHUSI i OTKPBITHS M 3aKpPBITHS, YTOOBI OO0ECIEeYUTh
00CTy>KUBaHUE BHYTPCHHUX KOMIIOHCHTORB.

Caepx3ByKoBbIe pacimiupuresbubie comia (MLIS)

CneunaibHO  MpeAHA3HAYEHHBIE  WIM  TOJATOTOBJICHHBIE  CBEPX3BYKOBBHIE
pacimupuTebHbie coria 1y oxyaxaeHus cMeceil UFs u Hecymero raza 1o 150°K
WJIM HUKE U Kopposuecroiikue Kk UFe.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Konaexrops! npoaykra narudropucroro ypana (MLIS)

CrnennanpHO TpenHa3HAYCHHBIC WM MOATOTOBJICHHBIC KOJUICKTOPHI TBEPAOTO
npoaykra nstudropuctoro ypana (UFs), cocrosimue u3 GuiabTpa, KOJJIEKTOPOB
yIApHOTO WX IUKIOHHOTO THIA WM MX COYETAaHWH M KOPPO3HECTOMKHE K cpene
UFs/UFe.

Komnpeccopst UF6/necymero raza (MLIS)

Cneuuaano npelea3HaquHLIe HJIN ITIOAT'OTOBJICHHBIC KOMHpeCCOpBI JUIA CMGCGI71
UFes u Hecyniero ra3a ajist JyiuTenabHon skcmtyatanuu B cpene UFs. KoMmoHeHTs
3TUX KOMIIPECCOPOB, KOTOpPHIE BCTYMAOT B KOHTAKT C HECYIIMM Ta30oM,
M3TrOTOBJICHBI U3 KOppo3uecToNkux Kk UFs MaTepranoB Wiy 3alMIIEHb! TIOKPBITUEM
U3 TaKUX MAaTEpUAJIOB.

Yniaoraennst Bpamawmmuxcs sanos (MLIS)

CrnenuanbHO  TpeAHA3HAUYCHHbIE  WJIM  TMOATOTOBIEHHBIE  YIUIOTHEHHS
BpAIAIOIIMXCS BAJIOB, YCTAHOBJIEHHBIE Ha CTOPOHE MOJIaYM M HA CTOPOHE BBIXOJA
JUIS YIUIOTHEHHs Bajia, COEIMHSIONIETO POTOpP KOMIIpeccopa C MPUBOJHBIM
JBUTATEIEM, C TEM 4YTOOBl  O0ECHeYUTh HAACKHYIO Te€pMETHU3AIHIO,
MPEIOTBPAIIAIOIIYIO BBIXOJ TEXHOJOTHYECKOTO Ta3a WM HaTeKaHWe BO3/AyXa WU
YIUIOTHSIIOLIETO ra3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KOTopas 3aroJIHEHa
cmechio UFs 1 Hecymiero rasa.

Cucremsl propupoBanus (MLIS)

CnenuanbHO  OpeJHA3HAYEHHbIE MM MOATOTOBJIEHHBIE  CHCTEMBl  JUIs
¢dropuposanust UFs (B TBepmom cocrosinnm) B UFs (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTu cuCTeMbl NpeAHa3HA4YeHbl I (TopupoBaHus coOpanHoro mnopomka UFs
B UF¢ B nensix nmocnenyroero coopa B KOHTeHHEpax MPOAYKTa WU JUIS TOJIauu
B Osioku MLIS st momonmHuTENBHOTO ObOorameHus. [Ipu mpuMeHeHUH OJIHOTO
MOJX0/1a peakius (TopupoBaHUs MOXKET ObITh 3aBEpIICHA B Mpejaeiaax CUCTEMBI
pasfeneHrs M30TONOB, TAE€ HJAET PEeakUuss U HENOCPEACTBEHHOE W3BIICUEHHE
U3 KOJUIEKTOPOB «IponykTa». IIpu npuMmenenun npyroro noaxona nopouiok UFs
MOJKET OBITh M3BJICUCH/TIEPEMEIICH U3 KOJUIEKTOPOB IIPOIYKTa» B TOIXOISIIHNA
peakTop (HampuMep, peakTop C MBCEBAOOKI)KEHHBIM CJIOEM KaTalM-3aTopa,
TeITMKOUJAIIBHBINA PEaKTOp MIIH KapoBast OarrHs) B 1elsiX propupoBanus. B o6oux
cllydasix HCIOJIb3yeTcss 00OpyJOBaHUE Il XpaHEHHs U mepeHoca (ropa (miu
JOPYTUX IpUEeMIIEMBbIX (TOPUPYIOIMIMX peareHToB) U 1715 coopa u nepeHoca UFe.

Macc-cnektpoMmerpbl/uctounuku nonoB UF6 (MLIS)

CrnennanpHO TpeAHA3HAUYEHHBIE WM  TOATOTOBJICHHBIE MArHUTHBIE MM
KBaJpyMOJIbHbIE MacC-CIIEKTPOMETPBI, CIIOCOOHbIE MPOM3BOIUTH MPSAMON OTOOP
npo0 MmoiaBaeMoi MacChl, IPOAYKTa» MM «XBOCTOBY» U3 ra3oBbIX moTokoB UFs
1 00J1aAao1He MOJTHBIM HA0OPOM CIIEIYIONINX XapaKTePUCTUK:

I. yAenbHas pa3peniaroniasi CliocoOHOCTh Mo Macce cBhiiie 320;

2. COACPKAT UCTOYHUKH MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA WUJIW MOHEJIA WA
3alIUIICHHBIC ITOKPBITUCM U3 HUX, UM HUKCIIUPOBAHHLIC,
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5.7.11.

5.7.12.

5.7.13.

3. CoJiepKaT MOHU3AIMOHHBIE UCTOYHUKU ¢ O0MOApANPOBKOM SIIEKTPOHAMU;
4. COJIepKaT KOJJIEKTOPHYIO CUCTEMY, PUTOAHYIO JUIsl U30TOMTHOTO aHAJIN3A.
CucreMbl moa4n/CUCTEMbI 0TBOJIA KIMPOAYKTa» U «XBOCcTOB» (MLIS)

CriennanbHO MpeHa3HAYCHHBIE WK OITOTOBJICHHBIE TEXHOJIOTHUECKHUE CHCTEMBI
uau  00opynoBaHME IS OOOTATUTENBHBIX  YCTAaHOBOK, HM3TOTOBJICHHBIE
u3 kopposuectoiikux k UF¢ MaTepnalioB, UM 3alUIIEHHBIX TOKPHITUEM U3 TAKUX
MaTEepHAIIOB, BKIIOYAOIIUE:

a) MUATAKOIIME aBTOKJIABBI, €YU WIIH CUCTEMBI, UCTIOJIb3yeMble 1t nogadn UFse
IUTSL TIpoliecca 0OOTaleHHUS,

b) necyOmMMaTopsl (MM XOJOIHBIE JIOBYIIKH ), UCTIONB3YEMBIE AJIs1 BHIBEACHUS
Harperoro UFs wu3 mpomecca oOorameHuss [yisi  OCJIEAYIOIIETO
nepeMeIeHUS;

C) CTaHLIMM OTBEPKACHMS NN 0>KM)KEHUS, UcTiosb3yeMble uist BeiBerieHust UFs
u3 npouecca oborameHus myteM cxarus U nepesojna UFs B xuakyo win

TBepAyIo hopMmy;

d)  cTaHUMH «TIPOAYKTa» MM «XBOCTOBY», UCIOJb3yeMble U MEepeMEeLIeHUs
UF6 B KOHTEHHEPBL.

Cucrembl otaenenusi UFg ot Hecymero raza (MLIS)

CriennanbHO NpeAHa3HAYE€HHbIE WM IOATOTOBJIEHHBIE TEXHOJIOTMYECKHUE CUCTEMBbI
s otnenenust UFe oT Hecyero rasa. Hecymmm razom MoxeT ObITh a30T, aproH
WJIU IpYTOM ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTHU cUCTEMBI MOTYT BKJIIOUaTh TAKOE€ 000PYOBaHUE, KaK:

a) KPUOTCHHBIC  TEIUIOOOMEHHHKH WM  KPUOCEMapaTopbl, CIOCOOHBIC
co3zaasath TeMmeparypsl -120°C win menee, uiuu

b) OJIOKM KPUOTEHHOTO OXJIAXKICHHS, CIIOCOOHBIC CO3/1aBaTh TEMIIEPATYPhl —
120°C unu MeHee, niu

C) xononueie noBymku UFe, cmocoOHble co3maBaTh Temmeparypbl -20°C
WM MEHEe.

Jlazepuble cucrembl (AVLIS, MLIS u CRISLA)

Ha3epbl HJINW  JIa3€PHBIC CHUCTEMbBI, CICHOUAJIBHO MPCAHASHAYCHHBIC HWIIH
MMOATOTOBJICHHBIC AJId pa3ACICHUS U30TOIIOB YpaHa.

I[NOACHUTEJIBHOE 3AMEUYAHUE

Jlazepsl ¥ BakKHbIE KOMIIOHEHTHI JIa3epPOB MPH Ja3epHOM Ipolecce o0orameHus
BKJIIIOYAIOT  T€,  KOTOpble  ONpeleNeHbl B MyHKTe 3.6  JOKyMEHTa
INFCIRC/254/Rev.1/Part 2. JIazepnas cucrema npornecca AVLIS o6bI4HO cocTOUT
U3 JBYX Ja3epoB: Jla3epa Ha Hapax MeIu M Ja3epa Ha Kpacurensx. JlazepHas
cucreMa a1 MLIS o0wsryHO coctouT M3 nazepa, pabotaromero Ha CO:2 wnmm
SKCUMEPHOI0 Jla3epa M MHOTOXOJOBOM ONTHUYECKON SYEHKH C BpallarolUMHUCS

26



5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

3epkajiaMu Ha o0eux cropoHax. [[st na3epoB wiM Jna3epHBIX CHUCTEM MpU 000MX
nporeccax TpedyeTcsi cTabuInu3aTop CIeKTPOBOM YaCTOTHI AJisi pabOThl B TEUEHUE
JUTUTEIHHBIX TIEPUOIOB BPEMEHHU.

CrnenuajbHO NpeaIHa3SHAYCHHbIC HJIN noAroTOBJICHHBIC CHUCTEMBbI,
oﬁopyx[()BaHue U KOMIIOHEHTBI 1Jid HCIHOJIb30BaHHUSA HaA 000raTUTEJIbLHbBIX
YCTAaHOBKAaX € INIA3MEHHBIM pa3ae/JICHUECM

BBOJHOE 3AMEUYAHUE

[Tpu mpormecce MmIa3MEHHOTO pa3/ieNieHHs IUla3Ma, COCTOSIIAs M3 MOHOB ypaHa,
NPOXOJHUT 4Yepe3 DIICKTPUUECKOE T0Jie, HACTPOCHHOEC HA YaCTOTYy HOHHOIO
pesonanca U, ¢ Tem 4T0oObI OHH B MEPBYIO OYEpEIb MOIJIOIIANM SHEPIHIO U
YBEIMYUBAJICS JUAMETP UX MITOMOPOOOPa3HBIX OpOUT. VIOHBI C MPOXOKACHUEM TI0
OoJbIIEMY TMaMETPy 3aXBaTBHIBAIOTCS ISl 00pa3oBaHUs MPOAYKTA, 00OTAIIEHHOTO
U?, Tnasma, koTopas o06pa3oBaHa IOCPEACTBOM HMOHU3AIUMKM YPaHOBOTO I1apa,
COZIEPKUTCS B BAaKYyMHOW KaMepe ¢ MarHUTHBIM TI0JIEM BBICOKOW HANPSHKEHHOCTH,
00pa30BaHHBIM C  TIOMOIIBIO  CBEpPXIPOBOJsMmICro MarHuta. (OCHOBHBIC
TEXHOJOTUYECKUE CHCTEMBI MpOoIiecca BKIIOYAIOT CUCTEMY I'CHEpaIliH ypaHOBON
IUIa3MBbl,  Pa3/ICIUTEIBHBIA ~ MOJYJIb CO  CBEPXIPOBOASAIIMM  MarHUTOM
(cm. myHKT 3.10 noxymenrta INFCIRC/254/Rev.1/Part 2) u cucteMsl U3BJIE€UEHUS
MeTaa Juisi cOopa «IPOAyKTa» U «XBOCTOBY.

MI/IKpOBOJ'IHOBbIe HCTOYHUKHU IHCPTUA U AHTCHHDbI

CrnenyaibHO  TpeIHA3HAYCHHBIE WM  TOJTOTOBJIEHHBIE  MHKPOBOJIHOBBHIE
WCTOYHUKMA HHEPrUM W AHTEHHBI [UJIi TEHEepallud WU YCKOPEHUS HOHOB U
obJafaroniue cIeayIMMU XapakTepucTukamMu: dactota Boiie 30 [T u cpennsist
BBIXO/IHASI MOIIIHOCTH JIJIsl TeHepanuu HoHOB Oonee 50 kBT.

Cosnenonapl 1J1s1 BO30yxK/1eHHs HOHOB

CHCHI/IaJ'IBHO npeaHa3HAaUYCHHBIC NI IIOATOTOBJICHHBIC COJICHOUAbI JJISA
pammoYacTOTHOTO BO30YXKICHHS HMOHOB B Juama3oHe dvactor Oonee 100 k[
U CTIOCOOHBIE paboTaTh MpHU cpeaHeit MontHocTH 6omee 40 kBT.

Cucrembl reHepauy YPaHOBO MJIA3Mbl

CrienaabHO TpeAHa3HAaYCHHbIE WM TOATOTOBJICHHBIE CHCTEMBI TEHEPAIHH
YPAHOBOM ILIa3Mbl, KOTOPBIE MOTYT COJEP>KAaThb BBICOKOMOIIHBIE IIOJIOCOBBIE WIIH
pacTpOBBIE JICKTPOHHO-TYUYEBBIE MK C ITEPeaBacMOi MOITHOCTHIO HAa MUIIIEHB
6oiee 2,5 kBt/cM.

Cucrembl 1J1s1 00padOTKH KMIKOMETANLINYECKOr0 ypaHa

CrnenmaJibHO TIpEeIHAa3HAYCHHBIC WJIM TOJATOTOBJICHHBIC CUCTEMBI JJisi 00paOOTKH
JKUIKOTO MEeTaJjia 41 paCHHaBHGHHOFO ypaHa NN ypaHOBBIX CIIJIaBOB, COCTOAIINC
W3 TUTJIEH M OXJIKIAIOIIET0 000pyA0BaHUS JJIsSI TUTJICH.

[NOACHUTEJIBHOE 3AMEUYAHUE

Turimm u apyrue KOMIIOHEHTBI 3TOH CHUCTEMBI, KOTOPBIC BCTYMAKOT B KOHTAKT
C pacIUIaBIeHHBIM YpPaHOM WM  ypPaHOBBIMH  CIUIaBaMH, HW3TOTOBJICHBI
U3 KOPPO3UECTONKUX M TEPMOCTOMKHX MATCPUAIIOB WM 3AIUIICHBI MTOKPHITHEM
W3 TAaKUX MaTtepuayioB. [IpuemiieMble MaTepualbl BKIFOYAIOT TAHTAJI, TTOKPHITHIN
OKCHJIOM UTTpHsI rpaduT, rpaduT, MOKPHITHIH OKUCIAMU IPYTHUX PEAKO3EMETbHBIX
anemeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WM UX CMECSAMHU.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsl JIsl c00pa «IPOAYKTa» U «XBOCTOB» MeTAJINYECKOI0 YPaHa

CrenmanbHO TpelHa3HAaYeHHbIE WM TOATOTOBIEHHBIE arperatbl A cOopa
«IPOAYKTA» M «XBOCTOB» JJIsI METAJUIMYECKOTO ypaHa B TBepAoi ¢opme. Otu
arperatbl AJis cOOpa U3rOTOBJIEHBI M3 MaTEPHATIOB, CTOMKHUX K HAarpEBY U KOPPO3HH,
BbI3bIBAEMON MapaMU METAIJIMYECKOro ypaHa, TakuX, Kak TrpaduT, MOKPBITHINA
OKCHJIOM UTTPHS, UJIM TaHTAJ, WU 3AIIMIIEHBI TOKPHITUEM U3 TAKUX MAaTEPUAJIOB.

Koxyxu pasgenurebHOro Moayas

HI/IJII/IH,Z[pI/I‘leCKI/Ie KaMCpPbI, CIICHUAJIBHO MMPEAHA3HAYCHHBIC UJIU ITOATOTOBJICHHBIC
JJIs1 UCITOJIB30BaHUA HA 000raTUTEIbHBIX YCTaHOBKAX C IJIa3MCHHBLIM Pa3aCICHUCM,
1 IIOMCIICHHA B HHX HMCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHEPTCTUYCCKOIO
COJICHOHU A paarov4aCTOThI U KOJUJICKTOPOB «IIPOAYKTa» U «XBOCTOB).

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH  KOXYXH HMEIOT MHOXXECTBO BXOJHBIX OTBEPCTHH sl IOJauu
AIIEKTPONHUTAHUS, COCAWHEHHH JU(PQPY3MOHHBIX HACOCOB, a TaKXkKe Ui
JMarHOCTUKH U KOHTPOJSI KOHTPOJIEHO-M3MEPUTENBHBIX MPHOOPOB. OHU HUMEIOT
OpUCTOCOOICHUS IS OTKPBITHSA U 3aKPBITHSL, YTOOBI 00eCcnednTh 00CIyKUBaHHE
BHYTPEHHHX KOMIIOHEHTOB M M3TOTOBJICHBI M3 COOTBETCTBYIOUIMX HEMAarHUTHBIX
MaTepHaoB, TAKUX, KaK Hep KaBeIolasi CTalb.

CI[EI[I/IaJ'leO npeaHasHaYCHHbIC HJIN noAroToOBJICHHBIC CHUCTEMBbI,
060py210Balme H KOMIIOHCHTBI Jii MCHOJ/JIb30BAaHUA Ha YCTaHOBKax
IJTEKTPOMArHUTHOT O odorameHust

BBOJIHOE 3AMEUYAHUE

[Tpu >1eKTpOMarHUTHOM MPOILIECCEe HMOHBI METAJUIMYECKOTO ypaHa, MOJIy4YECHHBIC
MMOCPEICTBOM HMOHM3AIlMK THTAIOIIEro Marepuana u3 coneh (00sraHO UCls),
YCKOPSIFOTCS M TIPOXOJAT 4Yepe3 MarHuTHOE IoJie, KOTOPOE 3acTaBISCT HOHBI
Pa3IUYHBIX M30TOINOB MPOXOAWTH IO PA3IMYHBIM HampasieHusM. OCHOBHBIMHU
KOMIIOHEHTaMHU  3JIGKTPOMAarHUTHOTO  M30TOIHOTO  Cemaparopa  SBISIOTCA:
MarHUTHOE TOJ€ JUIi OTKJIOHCHMS/pAa3JeNieHHs H30TOINOB HMOHHOTO ITydKa,
HCTOYHHKA MOHOB C €r0 CHCTEMON YCKOPEHHS, U CHUCTeMBbI cOOpa OTIeNeHHBIX
MOHOB. BcmomoraTtenbHbIE CHCTEMBI U 3TOTO MPOILECCa BKIIOYAIOT CHCTEMY
CHaOKEHUSI MAarHUTHOM OSHEpruel, CHCTEMbl BBICOKOBOJIBTHOTO IUTAHHUSA
HCTOYHMKA HMOHOB, BaKyyMHYIO CHCTEMY M OOLIMPHBIE CHCTEMBl XHMHUYECKOH
00pabOTKH Il BOCCTAHOBIICHUS IPOYyKTa M OYMCTKU/pereHepaliii KOMIIOHEHTOB.

DJIEKTPOMATHUTHBIE CeNapaToOpPbl H30TONOB

DNEeKTPOMarHUTHBIE CemapaTopbl HM30TOMOB, CIEHUATbHO TMpeIHA3HAYCHHbBIE
WIM TOJATOTOBJIEHHbIE JJISl pa3/leleHUs] HM30TONOB YypaHa, U 00OpyJ0OBaHUE
Y KOMIIOHEHTBI JUIsl 5TOT0, BKJIIOYAs:

a) HcTounrku HOHOB

CrienanbHO TpeaHa3HAUYCHHBIE WM IOJTOTOBJICHHBIC OT/AEIbHBIC MU
MHOTOUYHCIICHHBIE HCTOYHUKU HOHOB YpaHa, COCTOSIINE M3 UCTOYHHKA Tapa,
MOHHU3aTOpa M YCKOPHUTENS ITy4Ka, W3TOTOBJICHHBIE M3 COOTBETCTBYIOLIMX
MaTepuaioB, TaKWX, Kak TrpaduT, Hep)KaBelomas CTadb WIH Meb,
U CIIOCOOHBIX o0ecreynBaTh o0IIMi TOK B Iy4uke HOHOB 50 MA niu 6osee.

28



5.9.2.

5.9.3.

b)  KomnekTopsl HOHOB

KonnekTopHble TIaCTHHBI, WMEIOIIME JBE WM Oojee Imead W Tasa,
CIEIMAILHO TpeTHAa3HAYCHHBIE WM TMOATOTOBJICHHBIE i cOOpa MydYKOB
HOHOB OOOTAaIlIeHHOT0 W OOEIHEHHOTO0 YypaHa M M3TOTOBJICHHBIE U3
COOTBETCTBYIOIIUX MaTEpUAIOB, TaKWX, KaKk TpaduT WIH HEp>KaBeroIas
CTajb.

c)  BaxyyMmHble KOXYyXHU

CrniennanbHO NpeAHa3HAUYEHHBIE WIN MTOATOTOBJICHHBIE BAKYYMHBIE KOXKYXHU
JUIsL  DJIEKTPOMAarHUTHBIX  CEMapaTopoB  ypaHa, HW3TOTOBJIEHHBIE U3
COOTBETCTBYIOIIMX HEMarHUTHBIX MaTepHANIOB, TAKHX, KaK HEepKaBeroIas
CTaJlb, ¥ MpeHa3HauYEHHbIe I paboThl pu nasiaeHuu 0,1 [1a win Huxe.

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CIICNHAIbHO TpEIHA3HAYCHBI JUIS TIOMEIICHUS B HHX
HCTOYHHUKOB HOHOB, KOHHCKTOpHLIX IJIaCTUH W BOJOOXJIAXKIACMBIX
BKJIQJIBITIICH ¥ UMEIOT MPHUCTIOCOONICHHS NIl coenuHeHnid auddy3HOHHBIX
HaACOCOB U HpI/ICHOCO6HCHI/IH JJI OTKpBITI/I}I n 3aKprTI/I$I B LICJIAX U3BJICUCHUA
1 3aMEHBI THX KOMIIOHEHTOB.

d) MarHuTHbI€ TOJIFOCHBIE HAKOHEYHUKHU

CrneuuanbHO TpeAHAa3HAUYEHHBIE WM  TOJATOTOBIICHHBIE MAarHUTHBIC
MOJIFOCHBIE HAKOHECYHHUKH, WMEIOIINE AuaMeTp Oosiee 2 M, UCIOJIb3yEeMbIe
JUIE 00ECTICYCHHUSI TTOCTOSTHHOTO MAarHUTHOTO TIOJISI B 3JCKTPOMArHUTHOM
cemaparope HW30TONOB W JUId TIEPEeHOCa MAarHUTHOTO TIONST  MEXAY
PAacCIIOIOKEHHBIMU PSIZIOM CeTapaTopamH.

BbICOKOBOJIbTHBIE HCTOYHHUKH MUTAHUS

CrenanbHO  TpeTHA3HAYCHHBIE WM  TOATOTOBIICHHBIC  BBICOKOBOJIBHBIE
WCTOYHUKW TUTAHUS JUIsI UCTOYHUKOB WOHOB, OO0JIANAIOIIME TOJHBIM HaOOpOM
CIIEYIOIINX XapaKTePUCTHK: MOTYT pabOTaTh B HEIPEPHIBHOM PEKUME, BEIXOHOE
Hanpspkeaue 20 000 B wmm 6onee, BeixogHoM TOK 1 A min Gosiee v cTabumn3arus
HanpspkeHus meHee 0,01% B TeueHue 8 yacos.

HcTouyHNKH MUTAHUS JICKTPOMArHuToB

CrnennanpHO TIpeJHA3HAYEHHBIE WM TOATOTOBICHHBIC MOIIHBIE WCTOYHUKH
IOUTAHUS TIOCTOSHHOTO TOKa Ui DJEKTPOMAarHUTOB, OOJagaroIiye IOJHBIM
Ha0OpOM CIIEAYIOMNX XapaKTEPUCTUK: BBIXOJHON TOK B HEMPEPHIBHOM DPEXHME
500 A unu 6onee npu HanpspkeHuu 100 B unu Oonee, mpu ctabuinsanuu 0o TOKY
iy HanpspbkeHuto meHee 0,01% B Teuenue 8 yacos.

YcraHoBKHM VI NPOU3BOACTBA THKEJN0H BOAbI, AeHTepUs U JAeliTepHeBBIX
coeJUHeHHI ¥ 00opyaoBaHHe, CHEHHAJBHO TNpPeIHAa3HAYEHHOE WJIH
MOAr0TOBJICHHOE /Il ITOI'0

BBOJHOE 3AMEYAHUE

Tspxemyto Boy MOXHO MPOM3BOJHUTH, HCIIONB3YS pa3iindHble mporecchl. OqHaKo
KOMMEPUYECKH BBITOTHBIMHU SIBIISIFOTCS JIBa TIPOIECca: MPOIecC M30TOMHOro 0OMeHa
BoIbI U cepoBogoponaa (mporecc GC) u mporecc U30TOMHOTO OOMEHa aMMHaKa
¥ BOJOPOJA.
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ITIpouecc GC ocHoBaH Ha oOMEHe BOAOpOAa U JACUTEpPHS MEXIY BOAOH
U CEpOBOJIOPOJIOM B CHCTEME KOJOHH, KOTOPBIE AKCIUIYaTUPYIOTCA C XOJIOJHOM
BEPXHEU CEKUMEU M ropsuer HWKHEW cekuuel. Boga Teder BHU3 10 KOJIOHHAM,
B TO BpEMs KaK CEPOBOJOPOAHBIN ra3 UUPKYJUPYET OT JHA K BEPIIMHE KOJIOHH.
JI1st coneicTBUSI CMEIIMBAHUIO ra3a U BOJBI UCTIOIb3YETCS P ABIPYATHIX JTOTKOB.
Jlentepuii mepeMenaeTcs B BOy IPY HU3KUX TEMIIEpATypax U B CEPOBOJOPOA ITPH
BBICOKHX Temmeparypax. OOoraiieHHble IeUTepreM ra3 Wik BoJa YIAISIOTCS U3
KOJIOHH TIEPBOM CTYIIEHM HA CTBIKE TOPSYMX M XOJIOJHBIX CEKLHM, U MPOILECC
MOBTOPSIETCS B KOJOHHAX cleayromei cryneHu. [Ipoaykr mocnenneit daspl —
Boja, oGoramenHas aedtepuem no0 30%, HampaBiseTcsl B IUCTUUISIIMOHHYIO
YCTaHOBKY [JIsi MPOU3BOACTBA PEAKTOPHO-UYUCTOM TsKENOM BoAbl, T.e. 99,75%
OKHUCH JEUTEPHUSL.

B npotiecce oOMeHa MexXTy aMMHAKOM U BOAOPOJOM MOYKHO U3BIIEKATh JeHTepuit
U3 CHHTE3-Ta3a IOCPEICTBOM KOHTAaKTa € XMAKMM AMMHMAKOM B IPHUCYTCTBUU
Karanuzaropa. CHHTe3-ra3 NoJaeTcsi B 0OMEHHbIE KOJIOHHBI ¥ 3aT€M B aMMHUAUHBIN
KOHBepTep. BHyTpH KOJIOHH ra3 nmogHumaercs OT JHA K BEPLIMHE, B TO BpeMs Kak
KUJKAA aMMMAK TEYET OT BEPIUMHBI KO JHY. JleWTepuii B CHUHTE3-ra3e JIMIIAeTCs
BOZOPOJa U KOHIEHTPUPYETCS B AMMHAKE. AMMHUAK ITOCTYIIAET 3aTEM B YCTAHOBKY
I KpEeKMHTa aMMHUaKa Ha JHE KOJIOHHBI, TOT/Ia KaK ra3 coOupaeTcss B aMMHUAYHOM
KOHBepTepe Ha BepumMHe. Ha mocnenyrommx CTyneHsX MPOUCXOIUT JajbHEeHIee
o0orareHue, U MmyTeM OKOHYATEIbHON AMCTHWIUISIMU MPOU3BOAUTCS PEAKTOPHO-
qucras Tsokenas Boja. [logaua cuHTes-raza MoxeT ObITh 0OecriedeHa aMMUauyHON
YCTaHOBKOW, KOTOpas B CBOIO OuYepelb MOXET OBITh COOpYKEHa BMECTe
C YCTAaHOBKOM JJIsi NPOM3BOJACTBA TSKEJIOM BOJBI IIyTEM H30TOIHOIO OOMEHa
aMMMaka M BoJiopoja. B mpouecce aMMHayHO-BOJOPOJHOTO OOMEHa B KayecTBE
MCTOYHHKA UCXOJHOTO JEUTEpHs MOXKET TaKXKe UCII0Ib30BATHCS OOBIYHAS BOJA.

MHorue mpeaMeTsl KIIoYeBoro 000pyIoBaHUs JIi YCTAHOBOK TIO TTPOU3BOJICTBY
TSDKEION BOJBI, HCMONB3yromuX mnpoueccbl GC wiM aMMHUAYHO-BOJOPOIHOTO
oOMeHa, IMUPOKO PACIPOCTPAaHEHBI B HEKOTOPHIX OTPACISAX HEPTEXUMHUYECKOU
npoMblieHHOCTH.  Oco0eHHO  3TO  KacaeTcs  HEOONBIIMX  YCTaHOBOK,
ucnonp3ytonux mnpouecc GC. OgHako HEMHOTHE MpPEAMETHl 00O0pYyIOBaHUS
aBrsAoTcs ctanaapTHeiMU. [Ipomeccst GC M aMMHavyHO-BOAOPOJHOTO OOMEHa
TpeOyIOT 00pabOTKM OOJBIIMX KOJUYECTB BOCIUIAMCHSIFOIIIMXCS, KOPPO3UOHHBIX U
TOKCHYHBIX JKUAKOCTEH TpU TOBBIIICHHOM JAaBieHUU. COOTBETCTBEHHO IpHU
pa3paboTKe CTaHIAPTOB IO MPOCKTUPOBAHUIO M IKCIUTyaTalllu ISl YCTAHOBOK M
00OpYIOBaHUs, WCIOJB3YIONIMX OTH TMPOLECCHI, CIEAYeT YICNATh OOJbIIOe
BHUMaHHE TOA00PY MaTEPHAJIOB M UX XapaKTEPUCTUKAM C TEM, YTOOBI 00ECTIEYNTh
JUTATENILHBIA  CPOK  CIY’)KOBI TIPM  COXPAHCHWH BBICOKOW OC30MACHOCTH U
HagexkHOoCTH. OmpeneneHue MacmTaboB OOYCIIOBJIMBACTCS TJIABHBIM 00pazoMm
COOOpaKEeHUSIMH SKOHOMHUKH U HeoOXoauMocTu. Takum oOpa3zom, OoJibIlas 4acTh
NPEeIMETOB 00OpYNOBaHHUS M3TOTOBISIETCS B COOTBETCTBUM C TPEOOBaHHAMHU
3aKa3yuuKa.

Haxkonen, cinenyer orMmeruth, 4To Kak B mporecce GC, Tak W B mpoiiecce
aMMHUAYHO-BOJIOPOJTHOTO OOMEHa, TMPEAMETHl O00OpYIOBaHUS, KOTOpHIE IO
OTIIETLHOCTH HE TPEJAHA3HAYEHBl WM TOATOTOBJICHBI CICIHAIBHO IS
HpOI/I3BOI[CTBa TH)KGJIOI\/JI BOJFHI, MOFYT CO6I/IpaTBC$I B CHUCTCMBI, CIICIIMAJIBHO
MpeAHa3HaYeHHbIC WM TOATOTOBJICHHBIC /I TPOW3BOJCTBA TSIKEIOW BOJBI.
[TpumepaMu TakuX CUCTEM, IPUMEHSIEMBIX B 000HX MPOLECCAX, SABISIOTCA CUCTEMA
KaTAIUTUYECKOTO0 KPEKHHTa, KCIOoJb3yeMas B TIpoliecce OoOMEHa amMMuaka |
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6.1.

6.2.

6.3.

6.4.

BOJOPOAA, M JUCTWUIALIMOHHBIE CHUCTEMBI, HCIIOJIb3yEMbIE B IPOIECCE
OKOHYATEJIbHOW KOHIIEHTPAlUUHU TSKEJIOW BOABI, JOBOASIIEH €€ [0 YpPOBHS
PEaKTOPHO-YUCTOM.

[Ipenmersl  00OpyAOBaHUsS, KOTOpbIE CHEIMAIBHO MpEIHA3HAYEHBI WU
MOATOTOBJIEHBI U1 MPOU3BOJCTBA TSDKEIOW BOJBI IyTEM HCIOJIb30BaHUS JHOO
mporecca oOMeHa BOJBI M CEpOBOAOPOAA, MO0 mporecca OOMEHa amMMHUaKa
Y BOJOPOJA, BKIIOYAIOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHbI

OOMeHHBIe KOJOHHBI, U3rOTaBINBAEMbIE U3 MEJIKO3EPHUCTON YIIIEPOAUCTON CTAIN
(mampumep, ASTM AS516), nuamerpom ot 6 M (20 dyroB) 1o 9 M (30 dyToB),
KOTOpbIE MOTYT 3KCIIIyaTUpOBAThCs NMPHU JaBJIECHUM CBbIIE Wi paBHOM 2 MIla
(300 pyHT/KB. MIOVIM) ¥ MMEIOT KOPPO3HOHHBIH JOMYCK B 6 MM WM OoJbIlIe,
CMELUANbHO TMpEeAHA3HAYEeHbl WM TOATOTOBJIEHBI JUIsl NMPOU3BOACTBA TSKEION
BOJIbI ITyTEM MCIOIb30BaHU IPOLIECCa U30TOIMHOT0 0OMEHa BOJIbI U CEPOBOIOPO/IA.

Fa30)]yBKI/I H KOMITPECCOPBI

Opnnocrynenuateie, ManoHamopubeie (T.e. 0,2 MIla wunmum 30 GyHT/KB. 110iim)
[IEHTPOOEIKHBIEC TA301yBKH WM KOMIIPECCOPBI AJIS ITUPKYIISIIUU CEPOBOIOPOTHOTO
rasza (T.e. ra3a, cogepxkariiero 6osee 70% HzS), cenpanbHO npeiHa3HAYCHHBIE WITH
MOJATOTOBJICHHBIE Il TMPOW3BOJCTBA TSHKEIOW BOJBI IyTEM HCIOIB30BAHUS
mpouecca oOMeHa BOJABI M CEpOBOJIOPOAA. DTH Ta30AyBKH MM KOMIIPECCOPHI
UMEIOT  [POM3BOAUTENBHOCTb, IPEBBIIAIONIYI0 WIM  paBHYIO 56 M/c.
(120 000 SSFM) ripu dKCIUTyaTaIlMH MO JaBICHUEM, TTPEBBIIIAOIIIM UIH PAaBHBIM
1,8 MIla (260 ¢byHT/KB. n0iiM) Ha BXOJIE, U CHA0KEHBI CATbHUKAMH, YCTONYUBBIMU
K Bo3zeiicteuro HoS.

AMMHAYHO-BOJAOPOAHBbIE 00MEHHbIE KOJOHHBI

AMMUaYHO-BOIOPO/IHBIE OOMEHHBIE KOJOHHBI BBICOTON Oojee uiu paBHOH 35 M
(114,3 ¢pyroB) muamerpom ot 1,5 M (4,9 dyrtoB) mo 2,5 m (8,2 ¢pyToB), KOTOpHIE
MOTYT  3KCIUIyaTHMpPOBaThCS NOJ  JAaBieHHeM, mpeBbiuatonmM 15 Mlla
(2225 ¢yHT/KB. A10IIM), CTIENUAIEHO IPEHA3HAYEHHBIE WM MTOITOTOBJICHHBIE IS
IIPOM3BOJICTBA TSKEJIOW BOJBI IyTEM HCIOJIb30BaHUS Mpolecca 00MeHa aMMHaKa
¥ BOZIOPO/Ia. DTH KOJIOHHBI HIMEIOT TAK)KE 10 MEHBIIIEH MEpe OJJTHO OTOOPTOBAHHOE
OCEBOE OTBEPCTHE TOrO K€ AMaMeTpa, 4YTO M ILWIMHApPUYECKas 4acTb, 4epes
KOTOPYIO MOTYT BCTaBJISTHCS WJIM BBIHUMAThCS BHYTPEHHUE YaCTU KOJIOHHBI.

BHyTpemme YaCTU KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHHe dYacTM KOJOHHBI M  CTYNEHYaTble HACOCHI,  CIELHUAIBHO
IIpeIHa3HaYEHHbIE WM [TOATOTOBJICHHBIE 7151 KOJIOHH ISl IPOU3BOACTBA TSKEION
BOABl NYTEM HCIIOJIb30BAHUS TIIpoliecca aMMHAYHO-BOJOPOAHOIO OOMEHa.
BHyTpeHHHE YacTM KOJOHHBI BKJIIOYAIOT CHELMAIBHO IIpEJHAa3HAYEHHbBIE
KOHTAaKTOpbl MEXAYy CTYNEHSMH, COACHCTBYIOLUIME TECHOMY KOHTAaKTy Tasa
u kuIKocTH. CTyneHYaTble HAacoChl BKJIIOYAIOT CIELUAIbHO IPEIHA3HAYECHHbIE
MOTpy>KaemMble B KUAKOCTb HACOCHl I UUPKYJSIIUU JKAJKONO aMMHakKa
B IpezieniaXx 00beMa KOHTAaKTOPOB, HAXOSAIIMXCS BHYTPU CTYIIEHEH KOJIOHH.
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6.5.

6.6.

6.7.

7.1.

YcraHoBKH 1A KPpE€KHHIra aMMHuaKka

YCTaHOBKM Ui KpEKMHIa aMMHaka, »>KCIUIyaTHpyeMble IO/ JIaBJICHUEM,
npeBblatomuM  win  paBHeIM 3 MIla (450 QyHT/KB. mioliM), crenuanbHO
IpeHa3HAYCHHbIE WX MOATOTOBJIEHHBIE JUIsl IPOM3BOJICTBA TSKEJION BOJBI ITyTEM
UCIIOJIb30BaHU MPOLIECca U30TOMHOIO 0OMEHa aMMHaKa U BOJOPO/a.

NudppakpacHbie aHATU3ATOPHI NOTJIOLEHUS

WudpakpacHble aHAIN3aTOPBI TOTJIOMICHHS, CIIOCOOHBIE OCYHIECTBIISATH aHAIN3
COOTHOIICHUSI MEKAY BOJOPOJOM U JIeHTEepHeM B pealbHOM MaciTade BpeMEHH,
KOTI'J1a KOHIEHTpALK JAeUTepHs paBHbI UM npeBbiimatoT 90%.

KaraauTnyeckue nmeumn

Karanuruaeckne medu Juisi mepepaOOTKH OOOTAIICHHOTO JeHTepHUEeBOro rasa
B TSDKETYI BOJy, CIEIUAIBHO NpPEIHA3HAYCHHBIC WM MOATOTOBJICHHBIE IS
MIPOU3BOJICTBA TSDKEIOHW BOJBI IyTEM HCIOJIB30BaHUS TPOIECCa H30TOITHOTO
oOMeHa aMMHaKa ¥ BOJOpO/ia.

YcTaHOBKM 171  KOHBEPCHHM YypaHa W o0opyloBaHHe, CHelUAJIbHO
NnpeAHa3HA4YeHHOe WM MOATOTOBJICHHOE /Il 3TOr0

BBOJHOE 3AMEYAHUE

B ycranoBkax u cuctemax JUisi KOHBEPCUU ypaHAa MOXET OCYIIECTBISTHCS OJHO
WJIM HECKOJIBKO IIPEBPALLECHUM U3 OJTHOIO0 XMMHMUYECKOr0 M30TOIA ypaHa B APYIOH,
BKJIIOYAsi: KOHBEPCHUIO KOHIIEHTpaToB ypaHoBoil pyasl B UOs, kouBepcuto UO3 B
UO2, kousepcuto okuceit ypana B UF4 unu UFs, konBepcuto UF4 B UF6, konBepcuto
UFs B UF4, konBepcuto UF4 B MeTayuinueckuii ypan 1 KOHBEpPCHIO (PTOPHUIOB ypaHa
B UO2. MHOTHE KITI04€BbIe KOMITIOHEHTHI 000py10BaHHS YCTAHOBOK JIJIs1 KOHBEPCHH
ypaHa XapakKTepHbI AJii HEKOTOPBIX CEKTOPOB XHMMHYECKOW oOpalaThiBarolien
IPOMBIIIICHHOCTH. Hampumep, BuAbl 00OpYyAOBaHHs, HCIOIb3YEMOTO0 B 3THX
mpoueccax, MOTYT  BKJIIOYATh: TI€YM, KapycCelbHble IM€4YH, PEeaKTOPbl
C TICEBIOOXIKCHHBIM CIIOEM KaTallu3aTopa, >KapOBbIE PEAKTOpPHBbIC OalllHHU,
KHUJKOCTHbIE UEHTPpU(DYTH, AUCTWUIALUOHHBIE KOJOHHBI U  KUJIKOCTHO-
KUJIKOCTHBIC JSKCTPAKIUOHHBIC KOJIOHHBI. OI[HaKO HE€ MHOTHUC KOMIIOHCHTHI
000py/I0BaHUsI UMEIOTCSI B «TOTOBOM BH/I€»; OOJBIIMHCTBO U3 HUX JOJIKHBI OBITh
IIOATOTOBJICHBI COrjaCHO Tp€60BaHI/I}IM )41 CHGL[I/I(I)I/IKaI_[I/ISIM 3aKa34yuKa.
B HekoTophix chmyyasix TpeOyeTcs Y4YMTBIBaTh CIIEUAlIbHBbIE TMPOECKTHHIE
U KOHCTPYKTOPCKHE OCOOCHHOCTH JUIsI 3aIllUThl OT arpecCUBHBIX CBOMCTB
HEKOTOPHIX U3 oOpabaTeiBaeMbix xuMuueckux BemiecTB (HF, F2, CIF3 u dropumbt
ypaHa). Hakownel, ciemxyeT OTMETUTh, UTO BO BCEX IMpoIleccax KOHBEPCHUU ypaHa
KOMITOHEHTbI 000pyA0BaHHUs, KOTOPbIE OTJEIbHO CIIEUUAIbHO HE MpeJHA3HAYCHbI
HJIN MMOATOTOBJICHBI JJIs1 KOHBCPCHUU ypaHa, MOT'YT 6I>ITI> OG’bGIII/IHCHBI B CUCTCMHI,
KOTOpBIE CIIELHMAJIbHO MpEeAHA3HAUYEHbl WM MOATOTOBJICHBI ISl UCTHOJIb30BAHUS
B LIEJISIX KOHBEPCUHU ypaHa.

CnenuanbHO mNpeAHA3HAYEHHbIE HWJIHM MOATOTOBJIECHHBIE CHCTEMBI s
KOHBEPCHH KOHLIEHTPaToB ypaHoBoii pyasl B UO3

I[TOACHUTEJIbBHOE 3AMEYAHUE

KonBepcus koHLIeHTpaToB ypaHoBoi py sl B UO3 MOXKET OCYHIECTBIIATHCA CHaYasa
MIOCPEJICTBOM PAaCTBOPEHUS PY/bl B A30THOM KUCIOTE U HKCTPAKLUU OUUIIEHHOTO
reKcarujipara ypaHWIJUHUTPaTa ¢ IOMOIIbIO TAKOT'O paCTBOPUTEIIS, KaK TPUOYTHUIT
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

¢docar. 3aTem rekcaruapaT ypaHuwiguHMTpata npeoOpasyercs B UOs3 mmbo
MOCPENICTBOM KOHIIEHTPAIIUHN U JCHUTPAINH, JTHOO MOCPEICTBOM HEUTpaTU3aIHH
ra3o00pa3HbIM aMMHUAKOM JUIsl MTOJyYeHHsl JUypaHaTa aMMOHHUS C MOCIEAyIoLei
bubTpanue, CymKkoi u KalbIIHHUPOBAHUEM.

CneuuajbHO TMpeIHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMBbI IS
kouBepcun UO3 B UFs

[NOACHUTEJIBHOE 3AMEUYAHUE

KonmBepcuss UO3 B UFs MOXeT OCYIIECTBIATHCS  HEMOCPEACTBEHHO
¢dTopupoBanuem. [ nporecca TpeOyeTcss HCTOYHUK T'a3000pa3HOTro Topa Win
TPEeX(PTOPHUCTOTO XIIOPA.

CnenuanbHO mNpeAHA3HAYECHHbIC WJIHM MOATOTOBJICHHBIC CHCTEMBI IS
konBepcun UOs B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UO3 B UO2 MOXKET OCYIIECTBIATHCS MOCPEICTBOM BOCCTaHOBIICHUS
UO3 razoo0pa3HbIM KPEKHHT-aMMHAKOM WU BOJIOPOIOM.

CnenuajbHO TIpeIHA3HAYEHHbIE MJIM TOATOTOBJIEHHbIE CHCTEMBI [IJIsl
koHBepcuu UO; B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO2 B UF4 MoxeT ocymecTBiATbCs nocpenctsoM peakuuun UO2 ¢
ra3000pa3abM GropucteiM BogopoaoMm (HF) mpu remmepatype 300-500°C.

CnenuanbHO mNpeAHA3HAYECHHbIC WJIH NOATOTOBJICHHBIC CHCTEMbI VIS
konBepcun UF4 B UFg

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UF4 B UFs ocyiecTBisieTcst HOCPEACTBOM IK30TEPMHUUECKON peakuu
¢ ropom B peakTopHoit OammHe. UFs KOHAEHCUpYETCs U3 FOpSYMX JETy4nX Ia30B
IOCPEJICTBOM  IPOIYCKAaHUS IOTOKA ra3a uepe3 XOJOJHYI JIOBYIIKY,
oxyaxzaeHHyto 1o -10°C. [lns mpouecca TpeOyercss UCTOUYHUK Tra3zo000pa3HOro

¢dropa.
CnenuanbHO mNpeAHA3HAYCHHbIC WJIHM MOATOTOBJICHHBIC CHCTEMBbI IS
konBepcun UF4 B MeTanimmueckuii ypan

I[TOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UF4 B MeTaluIM4eCKHMH ypaH OCYILECTBISAECTCS IOCPEICTBOM €ro
BOCCTAQHOBJICHMsSI MarHueM (KpyIHble NapTHHM) WIM KajblHeM (MaJible MapTuu).
Peaknus ocymiecTBisieTcss NMpU TEMIIEpAaTypax BbIIE TOYKM IUIABJICHHS YypaHa

(1130°C).

CneuuajbHO TpeJHA3HAYEHHbIe MJIM TOATOTOBJIEHHbIE CHCTEMBI [IJIsl
konBepcuu UFs B UO:

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFs B UO2 MOXET OCYIIECTBIATHCS MOCPEACTBOM OIHOTO M3 TPeEX
npoueccos. B nepsom nponecce UFs BocctanaBiuBaercs u ruaposnsyercs B UO2
C HMCIIOJIb30BaHUEM Bojoposaa u napa. Bo Bropom mpouecce UFs runponusyercs
PacTBOPEHUEM B BOJE, I OCAKICHUS JUypaHaTa aMMOHHUS 10OaBJIsieTCsl aMMHUaK,
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7.8.

a numypanar BoccraHaBiuBaerca B UO2 Bogopozom mpu temmeparype 820°C.
[Ipu tpetbem npouecce razoodpaszusie UFs, CO2 u NH3 cmemmuBatorcs B Boje,
ocax/ias ypaHWIKapOOHAT aMMOHMS. YpaHWIKapOOHAT aMMOHUS CMEIMBACTCS
¢ mapoM u Bogopoaom npu temmeparype 500-600°C nms mpousBoactea UQO:.

Kongsepcus UFs B UO2 yacTo ocymiecTBiasieTcs Ha EpBOM CTYNEHH YCTAaHOBKH IO
W3TOTOBJIEHUIO TOIUIMBA.

CneuuaJbHO TNpeJIHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMBbI IS
koHuBepcun UF¢ B UF4

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konepcuss UFs B UF4 ocymecTBiasieTrcss MOCPEICTBOM BOCCTAHOBIICHUS
BOZOPOJIOM.
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