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OO0wee pacnpocTpaneHue

Pycckuit
SI3pIk OpUruHana: aHMIUHCKUN

[ononHutenbHbIM NpoToKon K CornaweHunto
mexay AHTurya n bapbynom u
MexgyHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPMMEHEHUN rapaHTnUn B CBA3N C
[loroBopoM 0O 3anpeLueHnn 9a0epHOro opyxua B
JlatnHckon Amepuke n [1oroBopom o
HepacnpocTpaHeEHUN A0EePHOro OpyXxusd

1. B mHacrosmem [IOKyMEHTE [UIsl CBENEHUS BCEX UIEHOB BOCIPOMU3BOJIUTCS TEKCT
JononuurensHoro mpoTtokona Kk Cornamenutro Mexay Anturya u  bapOynoit u
MexnyHapoAHBIM aréHTCTBOM 10 aTOMHOW 3HEPIMHM O NPHUMEHEHUU TapaHTUH B CBA3M C
JloroBopoM o0 3ampelieHuu siiepHoro opykus B JlatuHckoit Amepuke u JloroBopom o
HEPACTIPOCTPAHEHHH SAEPHOTO opyxkusi . COBET YNPABIAIOMAX yTBEPAHN JlOMOTHUTEIbHBIH
npotokon 10 certssOps 2013 roga. On 6611 noanucan 30 oxts6ps 2013 roga B Cent-/{xoHce,
Awnturya u bap6yna, u 15 nostOpst 2013 rona B Bene, ABctpusi.

2. B coorBerctBUM cO craTbhel 17 JlOMOMHUTENBHOTO MPOTOKOJNA OH BCTYNHJI B CHIY
15 Hos6pst 2013 roga mocne ero MoANHMCaHus TpeAcTaBuTeNssMH AHTuUrya U bapOyasl u
AreHTcTBa.

! Bocipousenen B goxymente INFCIRC/528.



INFCIRC/528/Add.1
ITpunoxenue

[ononHutenbHbIN NpoToKon K CornaweHunto
mexay AHTurya n bapbyooun u
MexgyHapo4HbIM areHTCTBOM NO aTOMHOW
9HEpPrum o NPUMEHEHUN rapaHTUn B CBA3MN C
[loroBopoM O 3anpeLlueHnn a0epHoOro opyxusa B
JNatnHckon Amepuke u [loroBopom o
HepacrnpoCcTpaHeHUN S0EPHOr0 OPYXUS

[MPUHUMASA BO BHUMAHMUE, uto Anturya u bapOyna u MexayHapoaHoe areHTCTBO 110
aTOMHOW JHepruu (najee wuMeHyemoe "ATEHTCTBO") SBISIOTCS ydacTHHKamu CornameHus o
NMPUMEHEHUN TapaHTUl B CBsi3M ¢ JIOrOBOpOM O 3ampenieHuu SJepHOTO Oopyxus B JlaTMHCKOM
Awmepuke u [JoroBopoM 0 HepacIpOCTpaHSHUH SAECPHOTO opykus (nanee umenyemoro "CornameHue
o rapaHTusx"), KOTOpoe BCTYMMIO B crity 9 ceHTs10ps 1996 rona;

YUUTBIBAS kenanue MeXTyHApOIHOTO COOOIIECTBA eIle 0oJiee YKPEITUTh PEeXKUM SIIEPHOTO
HEPACIPOCTPAHEHHUS IyTEM IOBBIINICHUS NCHCTBEHHOCTH U 3((HEKTUBHOCTH CHUCTEMbl TapaHTHIM
ATCHTCTBA;

HAIIOMHMWHAS, 4ro AreHTCTBO IMpH OCYIIECTBICHUU TapaHTUH [AOKHO YUYUTHIBATh
HEOOXOAUMOCTh:  M30eratb CO3JaHUS TPEMATCTBUH HSKOHOMHYECKOMY M TEXHOJIOTHYECKOMY
pasBUTHI0O AHTHTYa U bapOyapl MIN MEXAYHAPOAHOMY COTPYIHHUYECTBY B OOJIACTH MUPHOW SACpHON
NeSTeNbHOCTH; COOMIONATh NEHCTBYIOIIUE MOJIOKEHHS B 00JaCTH OXpaHbl 340POBbs, OE30MIaCHOCTH,
(bu3MUecKON 3aIUTHI, @ TAKXKE IApyrue AeHCTBYIOIIKE TpeOOBaHUs OE30IIaCHOCTH U MPaBa OTIEJIBHBIX
JUI; ¥ TPUHUMATh BCE MEpPHI MO 3al[UTe KOMMEPUYECKHX, TEXHOJOTMYECKHUX W MPOMBIIUIEHHBIX
CEKPETOB, a TAKXKe APyroil KoHpUIeHINAIEHONH HH(OpMALKH, KOTOPasi CTAHOBUTCSI €My U3BECTHOI;

[MPUHMMASI BO BHUMAHME, uro gacToTa MpoBEACHNS 1 HHTCHCHBHOCTH MEPOTIPHSTHH,
yKa3aHHbIX B HacrosimeMm IIporokone, OyxyT moIAepKUBaTbcd HAa MHHHUMAIBHOM YpPOBHE,

COOTBETCTBYIOIIEM LCJIN MOBBIIIICHUSA JICHICTBEHHOCTH U B(I)(I)GKTHBHOCTI/I FapaHTI/Iﬁ AI‘CHTCTB&;

HACTOSIMM Antrrya n bapOyna u AT€HTCTBO COTJIACHIIMCH O HIDKECIIETYFOIIEM:



CBA3b MEXAY HACTOALIUM ITPOTOKOJIOM U COI'JTAIIEHUEM

O T'APAHTUAX

Cratps 1

[onoxxenust CornameHus 0 TapaHTHAX IPUMEHSIOTCS K HacTosmeMy [IpoTokomy B Toif Mepe, B
KaKOH OHM COOTBETCTBYIOT IIOJIOKEHUAM Hacrosuero IIporokona u coBMecTuMsl ¢ HUMU. B cirydae
IPOTUBOpEUUsT MEXAy NoyokeHuAMH CorylalieHuss O TapaHTHAX M IOJOXKEHUSIMHM HaCTOSILIETO
IIpoTokona NpUMeHAIOTCA MOJIOKEHUs HacTosmero IIporokona.

HPEJOCTABJIEHUE NTH®OPMALIMHN

Cratpda 2

a. Anturya u bapOyna mpenocTaBiseT ATEHTCTBY 3asBIICHHE, CoNleprKaIee:

i)

Vi)

oOrmiee omucaHue M WHGOPMAIIUIO, YKA3bIBAIOIIYI0 MECTO TPOBEACHUS OTHOCSIIMXCS K
AIEPHOMY TOILIMBHOMY IHUKITy HAYYHO-HCCIIEIOBATEIHCKUX U OTBITHO-KOHCTPYKTOPCKIX
pa60T, HE CBA3AHHBIX C AACPHBIM MAaTCpUAIOM, OCYHICCTBIIACMBIX I‘Z[e-J]I/I60, KOTOpHBIC
(bMHAHCHPYIOTCS, TONYYHJIM KOHKPETHOE pa3pelieHHe WIH KOHTPOJUPYIOTCS WM
OCYIIECTBIIIIOTCS OT UMEHH AHTHTYa U bapOybr;

OTpe/IeTICHHYI0 AT€HTCTBOM Ha OCHOBE OKHAAE€MOTr0 IMOBBIIIEHHS AEHCTBEHHOCTH WM
3¢ GEKTUBHOCTH U COTJIACOBAaHHYIO ¢ AHTHrYa U bapOynoil nHdopmMaiuro o Kacaromencs
rapaHTUil HKCIUIyaTallMOHHOW NESTEIbHOCTH HA YCTAHOBKAaX M B MECTAaX HAXOXKICHUS
BHE YCTaHOBOK, I’Ie OOBIYHO HCIIONB3YeTCs SACPHBIN MaTepHa;

o0111ee onycaHue KaKAoro 3aHus Ha KaKAo# IUIOMIaAKe, BKJIIOYasl €ro NCIO0JIb30BaHHME,
U, €CJIM 3TOT0 HEIOCTATOYHO - OMUCAHUE €r0 COACPKUMOTO. ITO OMHCAHHE BKIIOUYACT
KapTy TaKOH IIOMIA IKH;

ommcaHue MacmrTaba omepanuil UIsT  KOKIOTO MeCTa HaXOXKICHHUS, WMEIOIIeTO
OTHOUICHUE K ACSITENbHOCTH, YKa3aHHOU B npuioxeHuu I k Hactosmemy [IpoTokony;

nH(pOpMAINIO, YKa3BIBAIOIIYI0 MECTO HAXOXIACHMS, KCIUTYyaTAI[MOHHOE COCTOSIHHE U
OIICHOYHBIE TOJOBBIC ITPOM3BOJCTBEHHBIE MOIIHOCTH yPAaHOBBIX pPYIHUKOB U
000TaTUTENHHBIX YCTAHOBOK M TOPUEBBIX O0OTaTHTENBHBIX YCTAHOBOK U CYIIECTBYOIHIA
roJoBoii 00BEM MPOM3BOJICTBA TAaKUX PYAHUKOB W OOOTATHUTENBHBIX yCTaHOBOK JIJISt
Anturya u bapOyasl B 1ienmom. AHturya m bapOynma mpemocraBiser 1O 3ampocy
ATeHTCTBa JaHHBIE O CYIIECTBYIOIIEM TOJOBOM OOBEME IPOU3BOJCTBA OTIEIHHOTO
pYAHHMKA WA OOOTaTHTENhHOH ycTaHOBKH. IIpemocraBieHue 3Tod WHGOpMANWH HE
TpeOyeT BeZeHHs MoIpOOHOT0 y4yeTa AepHOro MaTepuana;

HH(POPMAITHIO OTHOCHTEIHHO HCXOIHOTO MaTepralia, KOTOPBIH eIle He TOCTHT COCTaBa
YUCTOTHI, KOTOPBIC JENAI0T €T0 MPUTOTHBIM JIJIS M3TOTOBJICHUS TOILTUBA HWJIH U30TOITHOTO
00oraIieHus, BKIYAOIIYO:

a) KOJIMYECTBA, XWMHUYECKHIA COCTaB, WCIOJNB30BAaHUE WM MPEIoIaraeMoe
UCTIOJIh30BAHKUE TAKOTO MaTepHalia, HE3aBHCUMO OT €T0 SIIEPHOTO WIN HEesIEPHOTO
UCIOJIb30BAHUS, JUIS KAXKJIOTO MECTa HaxXOXaeHus Ha Aunturya u bapOyne, B
KOTOPOM TaKOW MaTepHal MPUCYTCTBYET B KOJMYECTBAX, MPEBBIIMIAIONINX JIECITh
METPUYCCKUX TOHH YypaHa I/I/I/IJII/I ABaalaTb METPUYCCKUX TOHH TOpHUA, a IJIA
JIPYTHX MECT HaXOXKIEHHS C KOJIMYECTBAMH 0OJiee OJHOH METPUYECKOW TOHHBHI -
obmee koimumdecTBO I AHTHTya W bapOyasl B memoMm, ecim 3TO oOIee
KOJIMYCCTBO MPECBBIMIACT JAECATH METPUYCECKHUX TOHH YpaHa HWIW [ABaAlUaTb
METPUYECKUX TOHH Topus. IIpemocraBieHue 3Tol mH(OpManuu He TpeOyeT
BEJICHUS MTOJIPOOHOTO yUeTa SIICPHOTO MaTepHana;



vii)

viii)

b) KOJIMYECTBa, XMMUYECKUH COCTAaB M MYHKT HA3HAYCHUS KaXKIOM HKCIIOPTHOMH
nocTaBku U3 AHTUTYa U bapOyel Takoro Marepuana Jiisi KOHKPETHBIX HesIePHBIX
IeJIe B KOIMYECTBAX, MPEBHIIAOIINX:

1)  necsaTb METpUYECKUX TOHH ypaHa, WU JJIS TIOCIeI0BATeIbHBIX 3KCIIOPTHBIX
NOCTaBOK ypaHa u3 AHTUrya u bapOynel B OZHO M TO K€ TOCYIapcCTBO,
KaXk1asg U3 KOTOPBIX MEHEE IECATH METPUYECKMX TOHH, HO CYMMa KOTOPBIX
MIPEBHIIIAET AECATH METPUYECKUX TOHH B TEUCHHE TO/1a;

2)  gBaguaTh METPUYECKUX TOHH TOpHSA, WM [ TOCJIEeI0BaTeNbHBIX
IKCIIOPTHBIX TIOCTaBOK TOpHsS M3 AHTHrya u bapOyabl B OOHO U TO XKe
roCyJapcTBO, Kak[aas U3 KOTOPBIX MEHEE ABAJIaTH METPUUECKUX TOHH, HO
CyMMa KOTOPBIX NIPEBBILIAET ABAALATH METPUUECKUX TOHH B TEUEHHUE TO/1A;

c) KOJINYECTBA, XUMHUYECKHH COCTaB, MECTO HAXOXKICHHA B HACTOsAIIEEe BpeMs H
UCIOJBb30BAHME WM MPEANOIaraéMoe HCIOIb30BAHHE KaXIOH HMIIOPTHOM
mocTaBkM Ha AHTUTYa U bapOymy Takoro MaTepuana Julsi KOHKPETHBIX HesIepHbBIX
LeJe B KOJINYECTBAX, IPEBBIIIAOIINX:

1)  mecsTb METPUYECKUX TOHH YpaHa, MM AJIsl IOCIIEA0BATEIbHBIX UMIIOPTHBIX
MOCTaBOK ypaHa Ha AHTHrya u bapOyny, Kaxkaas u3 KOTOPbIX MEHee JECATH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET JECATh METPUUYECKHUX
TOHH B TE€UECHHUE I'OJa;

2) JIBaAllaTh METPUYECKUX TOHH TOpUs, WIM ISl TIOCJEeN0BaTeIbHBIX
UMITOPTHBIX ITOCTAaBOK TOpusi Ha AHTHTYa U bapOymy, Kakmas U3 KOTOPBIX
MEHEE [BaJLAaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBILIAET
JIBa/IlIaTh METPUYECKUX TOHH B TE€UEHUE I0/a;

npu TOM IIOHMMAaHWUH, YTO MPECACTABICHUEC I/IH(i)OpMaHI/II/I 0 TaKOM MaTepuajie,
npe€aAHa3HAUYCHHOM MJIsI HEAACPHOI'0 HCIOJb30BaHUA, TMOCJIC TOr0 KaK OH AOOCTUTHET
OKOHYATEILHOM (bOpMLI CBOCT'O HEAACPHOI'O UCIIOJIB30BAHHN, HC Tpe6yeTC$[.

a) HHOOPMAITMIO OTHOCHTEIHHO KOJHMYECTB, BHAOB HCIOJIB30BAHUS M MECT
HAXOXKJCHUS  SJCPHOTO MaTepuana, OCBOOOXKICHHOTO OT TapaHTHi B
COOTBETCTBHHU €O cTaTheil 36 Cornamenus 0 rapaHTUsIX;

b) HH()OPMAITIIO OTHOCHUTEIHHO KOJTHMIECTB (KOTOpast MOXET HMETh JOPMY OIICHOK) U
BUJIOB HUCIIOJIB30BaHUA B KaxxaoMm MECTEC HaXO0XKXACHUA AACPHOTO
MaTepuaia, OCBOOOXKICHHOTO OT TapaHTUH B COOTBETCTBUU cO craThelr 35 (b)
CornamnieHust 0 rapaHTUSAX, HO €lle HEe HAXOJSIICrocsl B OKOHYATENBHON (dopme
OJId HEAACPHOI'0 MCIIOJB30BaHUA, B KOJIMYCCTBAX, MNPCBLIMIAIOIINX YKAa3aHHBIC B
crarbe 36 CornamieHust 0 rapaHTusx. llpegocTaBieHue 3ToH WHGOpPMAIUKU HE
TpeOyeT BeJIcHUs MOAPOOHOTO yueTa AACPHOro MaTepuana,;

HH(POPMAITUIO OTHOCUTEIHHO MECTa HaXOXKICHUS WJIN MajdbHEHIIe o0pabOTKN OTXOI0B
Cpe€aHero NI BBICOKOI'O YPOBHA AKTHUBHOCTH, CoacpiKalIux HHYTOHHﬁ,
BBICOKOOOOTAIICHHBI ypaH Wid YypaH-233, B OTHOIICHWHW KOTOPHIX TNPUMEHEHHE
TapaHTHH OBIJIO TMPEKPAIICHO B COOTBETCTBHM cO craTheld 11 CornarmeHust o rapaHTHsIX.
Jia menu naHHOTO MyHKTa '"JanmpHeimas o0paboTka" He BKIIOYAET IMEepEeyNaKoBKY
OTXOAOB WIM MX JajbHeillee KOHAWLMOHUPOBAHWE, HE NpeAycMaTpHBalolice
pasaeneHus IIEMEHTOB, TSl XpaHEHUS WK 3aXOPOHEHHS,

CJICAYIOIYTO I/IH(bOpMa]_II/IIO OTHOCHUTCIIbHO COrjJIaCOBaHHOT'O 060py;:[0}3aHI/1;1 nu
HCAACPHOIO MaTcpuaa, NCPCYNCICHHBIX B IIPHUJIOXXCHUN II:

a) M0 KaXJOH SKCHOPTHOW MocTaBke M3 AHTHTrya U bapOyapl Takoro o0opyaoBaHuUs
M Marepuana: HMACHTU(UKAUMSA, KOJIMYECTBO, MECTO IPEIIOIaraeéMoro
UCIIOJIb30BaHUS B TOCYJAapCTBE-TIONydaTele W JlaTa WIM B COOTBETCTBYIOIIUX
CIIy4asx OXHJaemas JaTa 3KCIIOPTHOM MMOCTaBKH;



b) 1O KOHKpETHOMY 3ampocy ATEHTCTBA, MOATBEepXkaAcHUE AHTUTYaA U bapOymoi kak
UMIOPTHPYIOIIAM TOCYIapCTBOM HWH(POPMAIMH, TPEAOCTABICHHOW ATEHTCTBY
IPYTHM TOCYJapCTBOM B OTHOIIEHHH DJKCIIOPTAa TaKOro O0OpYyIOBaHUSA U
MaTtepuayia Ha AuTurya u bapoymy.

X) o0IIMe TUIaHbl HAa NPEACTOSAINIMHA JCCATUICTHUH MEPUOJd, HMMCIOIIUE OTHOIICHHE K
PA3BUTHUIO SACPHOTO TOIUIMBHOTO IHWKIA (BKJIIOYAas IUIAHUPYEMBIC OTHOCSIIUECT K
SICPHOMY TOILTHBHOMY ITHKJTy HAyYHO-HCCIIEOBATEIBLCKHE H OMBITHO-KOHCTPYKTOPCKHE
pa6OTLI), Korga OHM YTBCPIKIACHBI COOTBETCTBYIOIIMMHU KOMIICTCHTHBIMU OpraHaMH Ha
Amnturya u bapOyne.

Awntrrya u bapOya npuiaraet Bce pa3yMHBIE YCHIIHS, C TEM YTOOBI PETOCTABUTH ATEHTCTBY
CJICYOIY 0 HH(OPMAITHIO:

i) ofOrmiee omucaHue M WHGOPMAIMIO, YKA3bIBAIOIIYI0 MECTO TMPOBEACHUS OTHOCSIIMXCS K
AIEPHOMY TOILTMBHOMY IHUKITy HAYYHO-HCCIIEIOBATEIHCKUX U OTBITHO-KOHCTPYKTOPCKIX
paboT, HE CBSA3aHHBIX C SAEPHBIM MaTepHalioM, KOTOpbIE KOHKPETHO OTHOCATCS K
o0oraienuto, nepepaboTKe sIIEPHOrO TOIUIMBA WK K 00paboTKe OTXOJ0B CPEIHETO WIIN
BBICOKOTO YpPOBHS aKTHBHOCTH, COAEPKAIUX IUTyTOHHH, BBHICOKOOOOTAIIEHHBIH ypaH
Wik ypaH-233, oOCyIIeCTBIsIeMbIX Ijie-mu00 Ha AHTurya u bapOyjae, HO KOTOpbie He
(UHAHCHPYIOTCS, HE TONYYWIH KOHKPETHOTO paspelIeHHs] WM HE KOHTPOJIHPYIOTCS
AnTturya u bapOynoii unm He OCyIIECTBISIFOTCS OT MMeHH AHTuTya W bapOynmer. Jlns
eI JaHHOTO TyHKTa "oOpaboTka" OTXOJOB CpPEIHEr0 WA BBICOKOTO YPOBHS
AKTUBHOCTH HE BKJIIOYAET MEPEyMaKoBKY OTXOJOB WM HX KOHAMLIMOHHPOBAHHE, HE
IIpelyCMaTpHUBAIOIIEe Pa3/IeleHUs JIEMEHTOB, A XpaHEHUs WIN 3aXOpPOHEHUS;

i1) o0miee onucaHue JACATCIPHOCTH M CBEICHUS O JIMIE WIM OPraHU3alluH,
OCYIIECTBIISIOMIMX TaKyl JESITEJIbHOCTh B OINpENENeHHbIX ATEHTCTBOM MecTax
HaxXOXJCHUS 3a TpeaelaMu IUIONMAIKU, KOTOPhIe, M0 MHEHWI0O ATEHTCTBA, MOTJIH OBl
(hyHKITMOHAIBHO OBITH CBS3aHBI C JICATEIBHOCTBIO Ha 3TOH Tuiomaake. [IpemocraBneHue
Takoil WH(OpPMAIUHU SIBIIIETCS TPEIMETOM KOHKPETHOTO 3ampoca AreHtcTBa. OHa
MPEAOCTABISETCS B KOHCYJIBTALUU ¢ ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArentrctBa AHTHrya W bapOyma naeT yTOYHEHHS WM Pa3bICHEHHS 000
rH(pOpMaIUK, TPEIOCTaBICHHOW B COOTBETCTBHM C HACTOSIIEH cTaTheil, B TOM CTeNeHu, B
KOTOpPOM 3TO UMEET OTHOILIEHHUE K LI€TH TrapaHTHil.

Cratps 3

Amnturya u bapOyna npenocrasiser AreHTCTBY B TeueHHe 180 qHel rmocie BCTYIICHHUS B CHITY
Hactosmiero IlpoTokona mHpOpManuio, 0 KOTopoi roBoputcst B cratke 2.a (1), (iii), (iv), (v),
(vi) (a), (vii) 1 (x) u B cTaThe 2.b (i).

Anturya m bapOyma mpemocraBiser ATEHTCTBY a0 15 Mas Kakmoro roga OOHOBICHHYIO
WHPOPMALIMIO, O KOTOPOM TOBOPUTCS B IIyHKTE a. BBINIC, 3a MEPUOJ, OXBaTBHIBAIOIINN
NpeAIIECTBY 0NN KaleHaapHelid ron. Eciam paHee npenoctaBieHHas MHGOpPMAIHs 0CTaiach
0e3 m3MeHeHnll, AHTUTya U bapOyna yBegomisier 00 3ToMm.

Anturya m bapOyma mpepocraBiseT ATEHTCTBY M0 15 Masg Kaxkmoro rojga WHGOpMAIIHIO,
onpeaencHHyo B crarbe 2.a.(vi) (b) u (c), 3a mepuon, OXBATHIBAIOIIMI MPEIIICCTBYOIIUN
KaJICHIAPHBIN TOI.

AnTurya u bapOyna exxekBapTalibHO MPEAOCTABIICT ATCHTCTBY HH(POPMAILIUIO, OTPEACICHHYIO
B cratke 2.a.(ix) (a). DTa mHpOpManms NpeAOCTaBIAETCS B TEUCHHE ECTHUACCATH JHEH mocie
OKOHYAHHSI KXKIOT0 KBapTaa.

Antnrya uw bapOyma mpemoctaBisieT ATEHTCTBY HWH(OpPMAIUIO, OIpEAeIeHHYI0 B
crarbe 2.a.(viii), 3a 180 mHel a0 OCYIIECTBICHUS AanbHeWmieli o0paboTku, u 10 15 Mas
KKI0ro roga wHpopMannuio 00 M3MEHEHUSX MECT HaXOXKIEHHUS 3a MEPUOJ, OXBATHIBAIOIIHMA
MPEIECTBY 0NN KaJleHIapHbIN TO/I.



3.

Anturya u bapOyna u ATeHTCTBO OTOBapHBAalOTCS O BPEMEHHM M 4YacTOTE MPEAOCTABICHUS
nHpOPMALUH, ONIPeeNICHHON B cTaThe 2.a.(ii).

Anturya uw  BapOyma mpenocTaBisieT ATEHTCTBY HH(OpMAIHMIO, ONPEACICHHYI0 B
craThe 2.a.(ix) (b), B TeUeHUE MECTHAECATH JHEH MMOCie MOCTYIUICHUS 3aIpoca OT ATSHTCTBA.

JOMNOJHUTEJILHBIN TOCTYI

Crartbs 4

HI/I)KCCJIGZIYIOH_ICC IMPUMEHACTCA B CBA3U C OCYUICCTBIICHHUEM [JOIIOJIHHUTCIBHOTO JOCTYyIla B

COOTBETCTBUM CO cTaTthel 5 HacTosmero [IpoTokona:

a.

ATEHTCTBO HE CTaBHUT e MCXaHUCTUYCCKHU WM CUCTEMATHUYCCKU IPOBEPATH I/IH(bOpMa]_II/IIO, 0
KOTOpOI‘/'I TOBOPUTCA B CTAThC 2, OJHAaKO ATEHTCTBO UMEET AOCTYII K:

1) T000MY MECTy HaxOXJIEHHS, O KOTOPOM TOBOpUTCS B cTarbe S.a. (i) wmm (ii), Ha
BBIOOPOYHOI OCHOBE C TIENIbI0 0OECIICUeHHs YBEPEHHOCTH B OTCYTCTBHH HE3asBICHHBIX
SJICPHOTO MaTepuala U JAesTeIbHOCTH;

il)  moOOMy MeCTy HaxOXIEHHs, O KOTOPOM TOBOPUTCS B CTaThe 5.b. Wim c., B LeENAX
pelieHnsT BONpOca, CBSI3aHHOTO C TPaBHJIBHOCTBIO M IOJHOTOW HH(pOpMauuy,
MPEOOCTABICHHOM B COOTBETCTBMM CO CTaThe 2 WAM B LEISIX YCTpPaHEHHS
HECOOTBETCTBHS, CBI3aHHOTO C 3TOU WH(OpMAITHCH;

iii)  JTFOOOMY MECTY HaXOXICHHS, O KOTOPOM TOBOPUTCS B cTaThe S.a. (iil) B TOH CTemneHwH, B
KOTOpPOW 3TO HEOOXOAMMO ATEHTCTBY sl TOATBEPXKACHUS Ui IleNiell rapaHTuit
3asBicHUS AHTUTYa U bapOynbl 0 cTaTyce YCTAaHOBKH WJIM MECTa HAXOXJCHHUS BHE
YCTaHOBOK, TJie¢ paHee OOBIYHO WCIOJB30BAJICS SICPHBIM MaTepuall, KaK CHSITHIX C

IKCIUTyaTallly;

1) 32 HMCKIIOYEHHEM CJIy4aeB, YKa3aHHBIX B IyHKTE (ii) HIDKE, ATEHTCTBO HampaBisieT
Antrrya u bapOyzae npeaBapuTenbHOE YBEAOMIIEHHE O JOCTYyIE IO KpailHed mepe 3a
24 ygaca,

il) B OTHOIIGHWH JOCTyNa K JIIOOOMY MeCTy Ha IUIOMIAJKe, KOTOPBIA 3ampalimBaeTcs B
COYETAaHWW C TIOCEIMICHUSMH [UIsl TPOBEPKH WHGPOPMAIMH O KOHCTPYKLIMH WK C
WHCTICKUMSAMH JUIA CHE[HUalIbHBIX IleJie WM OOBIYHBIMH HMHCIEKIHMAMH Ha 3TOH
IUIOMIA/IKe, CPOK TMPEABApUTEILHOTO YBEAOMIICHHUS, €clii ATEHTCTBO oOpamiaercs ¢
3armpocoM 00 3TOM, COCTaBJIsIeT, IO KpaifHei Mepe, JBa Jaca, OJHAKO B UCKITFOUNTEIbHBIX
00CTOATENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOB;

NpEaABApPUTECIBHOC YBCAOMIICHUC HaANpPaBJIACTCA B IMUCbMCHHOM BHJAC W B HEM KOHKPCTHO
YKa3bIBAOTCA IMPUYMUHBI JOCTYIIa U ACATCIBbHOCTb, KOTOpasd AOJIKHA OBITH OCYHLICCTBJICHA BO
BpEMs TaKOT'O JOCTYIIA,

B Cllyyae BOMpOCa WJIM HECOOTBETCTBHsI ATEHTCTBO MpefocTaBisier AHturya u bapOyne
BO3MOHOCTB JIaTh Pa3bsICHEHHE U CIIOCOOCTBOBATH PEIICHHIO 3TOTO BOMPOCA UITH YCTPAHSHUIO
9TOr0 HECOOTBETCTBUA.  Takas BO3MOXHOCTh OyAET MPEAOCTABIATHCSA 0 HAMpaBICHUS
3ampoca O JAOCTYIE, CIM TOJbKO ATEHTCTBO HE COUTET, YTO 3aJCP)KKa B MPEIOCTABICHUU
JOCTyTa, BO3MOXHO, HaHECeT ymepo [eNn, ¢ KOTOPOH 3ampaliiuBaeTcsl 3TOT JOCTyIl. B moboM
ciydac AreHTCcTBO HE JcjacTt KaKHuX-ITH00 BBIBOJOB B OTHOLICHMH BOIIpOCa HJIU
HECOOTBETCTBUS 70 TeX IMOp, Moka AHturya W bapOyne He Oyaer mpeaocTaBiicHa Takas
BO3MOXHOCTB;

ecu ¢ AHTHrya u bapOynoil He TOCTHUTHYTO HHOM JOTOBOPEHHOCTH, TOCTYI OCYIIECTRISICTCS
TOJIBKO B TeUEHHE OOBITHOTO pabodero IHS;

AHTHrya W bapOyma mMmeeT mpaBo Ha COIMPOBOXIACHHE HWHCIIEKTOPOB ATEHTCTBA BO BPEMS
JIOCTyMa TPEACTaBUTENIMU AHTUrya u bapOynel mpu ycloBHH, YTO 3TO HE 3aCpKHUBACT
BBITIOJTHEHNE UHCIIEKTOPAMHU CBOMX (DYHKIIMH WIIM UHBIM 00Pa30M He MPETSITCTBYET STOMY .



4.

Cratps 5
AmnTrya u bapbyna nmpenocraisier AT€HTCTBY TOCTYI K:
1) mMo00My MECTY Ha TUTOIIAJIKE;

il)  moOOMy MECTy HaxOXJICHUs, onpeaeneHHOMy AHTHrya U bapOynoi B COOTBETCTBUHU CO
craThelt 2.a.(v)-(viii);

iii)  JMFOO0OW CHATOW C DJKCIUIyaTalldd YCTAHOBKE WM CHATOMY C JKCIUTyaTaIlldd MeECTy
HaXO0XJACHUA BHC YCTAHOBOK, I'I€ paHEEC 0OBIYHO HCIIOIB30BANICS HI[epHBIﬁ Marcpual;

T000MY MECTy HaxOXXIEHUS, OIpeaclieHHOMY AHTHTYa W bapOymoil B COOTBETCTBHH CO
crarbeli 2.a.(1), craTheit 2.a.(1v), ctaTtbeit 2.a.(ix)(b) mnu cratbeit 2.b., MOMHMO TEX, O KOTOPBIX
TOBOPHUTCSA B TYHKTE a.(i) BBINIEC, MPH YCIOBUH, 4TO, eciu AHTurya u bapOyna He umeer
BO3MOXKHOCTH TIPEIOCTaBHTh TaKoM AOCTyI, AHTHTya u bapOynma mpuiaraeT Bce pa3syMHBIC
YCHIIUS U1 He3aMEJIUTEIILHOTO YOBICTBOPSHUS TPeOOBaHM ATEHTCTBA C MOMOIIBIO MHBIX
CPEICTB;

J000MY MECTY HaXOXKACHHUS, ONPEeIEHHOMY ATEHTCTBOM, IIOMHUMO T€X MECT HaXOXKIEHHS, O
KOTOPBIX TOBOPUTCA B IyHKTax a. U b. BBIIIE, B IENAX O0TOOpa Mpod OKpyXarouled cpensl B
KOHKPETHOM MecTe HaXOKACHHUs MpH YCIOBHHM, 4TO, ecid AHTHrya u bapOyma He mmeer
BO3MOKHOCTH MpPENOCTaBUTh Takoil noctymn, AHturya u bapOyaa mpumaraer Bce pazyMHbBIE
yCUIHA Ui He3aMEIJIUTEIBHOTO YAOBJIETBOPEHUS! TpeOOBaHMI ATEHTCTBA B IMPHIIEIKAIINX
MeCTaxX HaXO0>KJACHHS UIIU C TOMOIIBIO HHBIX CPEZCTB.

Crartbs 6

IIpu ocymecTBieHHH CTaThbM 5 ATEHTCTBO MOJXET BBINONHATH  CICAYIONINE  BUJBI

JACATCIBHOCTH:

a.

B OTHOIIICHUU JIOCTyIa B COOTBETCTBHH CO CTaTbeld 5.a.(1) wim (iil): BU3yalbHOE HAOIIOJICHUE,
0oTOOp P00 OKPYKAIOIICH CPeNbl; WCIOJIB30BAaHUE YCTPOUCTB I OOHAPYKEHUS U U3MEPECHUS
paaMaliy; ONeYaThIBAHUE M NMPUMEHEHHE APYTUX HUACHTUQUIMPYIONIMX U YKa3bIBAIOUIUX Ha
BMEIIATEIbCTBO YCTPOUCTB, ONMPECIICHHBIX B J{OMONHUTENBHBIX TOJOKEHUSIX; U TIPUMCHEHHE
JIPYruX OOBEKTUBHBIX Mep, TEXHHUYECKAash OCYIIECTBUMOCTh KOTOPBIX ObLia MOATBEPXKICHA W
HCTIOJIb30BaHUE KOTOPHIX ObUIO coriacoBaHO COBETOM YHPAaBISIONMX (Jlajiee MMEHYEMbIM
"CoBet") U 1mociie KOHCYJIbTAIlMK MEXIy ATEHTCTBOM U AHTUTYa U bapOynoii;

B OTHOIIIEHUH JTOCTYIIA B COOTBETCTBUU CO CTaThel 5.a.(il): BU3yaIbHOE HAONIOACHHE; TOJCYCT
YUETHBIX €IUHHMIl SIEPHOTO MaTepuana; Hepaspyllarollue H3MEpeHHss u oTOop mpob;
HCIIOJIb30BaHUE YCTPOMCTB Ul OOHApYKCHHS M W3MEPEHHs PaJualliy; U3Y4EHHE YUCTHBIX
JOKYMEHTOB, KacaloIIMXCsl KOJUYECTBa, NMPOUCXOXKACHUS M pa3MEIIeHus] mMarepuaina; oTOop
npod OKpyKalolled cpeabl; W MPUMEHEHHE IPYrHX OOBEKTHBHBIX Mep, TEXHUYecKas
OCYIIECTBUMOCTh KOTOPBIX OBUIa TOATBEP)KIACHA M HCIOJIb30BAaHHE KOTOPHIX OBUIO
cormacoBaHo COBETOM M MOCIIEe KOHCYJIbTAllUi MeKIy ATeHTCTBOM U AHTHTYa U bapOymoii;

B OTHOIICHHWH JIOCTYIIa B COOTBETCTBHH CO CTaThell 5.b. BH3yanmpHOE HabIOIEHNE; OTOOP TIPOO
OKpY’Karolllel cpelbl; NCIONb30BaHUE YCTPOUCTB Uil OOHAPYKEHUST U U3MEPEHHS PaTualvy;
M3yYeHHE KaCaIONINXCs TaPaHTUH TPOU3BOJICTBEHHBIX M OTTPY304HBIX YUETHBIX JTOKYMEHTOB; U
MIPIMEHEHUE [PYTHUX OOBEKTHBHBIX Mep, TEXHHWYECKas OCYIIECTBHMOCTh KOTOPHIX ObLIa
NOATBEPXKACHA M HCIOJNB30BaHHE KOTOpPHIX ObIO0 cornmacoBano CoBETOM U IOcCHe
KOHCYJIbTallui MEXy ATeHTCTBOM U AHTHTrYya 1 bapOymoi;

B OTHOIIEHUH JOCTYIa B COOTBETCTBHHU CO CTaThel 5.C.: 0TOOP Mpo0 OKpYKAOIIEH Cpebl U B
cily4ae, ecli pe3yJIbTaThl He TO3BOJISIOT PEIIUTh BOIPOC WU YCTPAaHUTh HECOOTBETCTBHE B
MECT€ HaXOXJICHMs, OIpe/IeIeHHOM ATrEeHTCTBOM B COOTBETCTBHHM CO CTaThei 5.c.,
WCIONB30BaHUE B OSTOM MECTE HAXOXJICHUS BU3YAJIILHOTO HAOIIOJICHUS, YCTPOWMCTB IS
oOHapyXeHUs ¥ W3MEPEeHHs paauallii W MPUMEHEHHE 110 COTJIACOBAHUIO MEXIy AHTHTya U
BapOymoii 1 ATeHTCTBOM APYyTHX OOBEKTUBHBIX MEpP.



Cratpg 7

a. [To nmpocrbe AnTurya u bapOynmbr ArentctBo m AHTHUTYa W bapOyma moroBapuBaroTcs B
OTHOUIEHUWH PEryJIMpyeMOro JOCTylla B paMKax Hactosmero IIpotokosna ¢ 1enbro
MIPEeIOTBPAIIECHNS] PACKPBITHS UyBCTBHUTEIBHONW C TOYKH 3PEHHUS SAEPHOTO pPACHpOCTpaHEHUS
nHGOPMALUH, BHIMOTHEHUS TpeOOBaHNH 0€30IaCHOCTH WM (PU3NYECKOM 3alUThl MM C LETbI0
oOecrieueHUs] 3alUThl HAXOIIIEHCS B YacTHOH COOCTBEHHOCTM WM KOMMEPUYECKH
YyBCTBUTENbHOW WH(popMamu. Takue JOTOBOPEHHOCTH HE TPEMIATCTBYIOT ATEHTCTBY
OCYWIECTBIISITh  JCATENIbHOCTb, KOTOpas sBJSIETCS HEOOXoAMMOW Iisi  oOecriedeHUs
yOeauTensHOH yBEPEeHHOCTH B OTCYTCTBHHM HE3aABICHHBIX SACPHOTO Marepuaia u
JESITeNbHOCTH B COOTBETCTBYIOIIEM MECTE HaXOXKACHUs, BKJIIOUYas peIICHHE JIF000ro BOIpoca,
OTHOCSIIETOCs K MPAaBHWJIBHOCTH U MOJHOTE MH(QOPMAIMH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
WIN YCTpaHEHUE HECOOTBETCTBUSA, OTHOCSILETOCS K 3TOH HHPOPMAIIH.

b. AHTrya m bapOyaa MoXeT TpH NpeIOoCTaBICHHHM HHGPOPMAIUHA, O KOTOPOH TOBOPHTCS B
CTaTheC 2, I/IH(i)OpMI/IpOBaTB ATeHTCTBO O MecTax Ha IUIOIIAAKE WJIM B MECTC HAXO0XJCHUS, Ha
KOTOPBIX MOXET MPUMEHSTHCS PEryIUPYEMBIH TOCTYII.

C. Jo BcrymieHuss B cwily JFOOBIX HEOOXOIMMBIX JIOTONHUTENBHBIX MONIOKEHUH AHTHTya U
BapOyna MoxkeT mpuOErHyTh K PEryJUPOBAHHIO JOCTya B COOTBETCTBUHU C IOJOXKCHUSIMU
IyHKTA a. BBILIIE.

Cratbpa 8

5. Hwuuto B Hactosmem IlpoTokoire He mpemsITcTByeT AHTUTYa U bapOyme mpenocTaBisaTh
AI‘CHTCTBy JOCTYII K MECTaM HaXOXACHUA B JOIMMOJIHECHUC K TEM, O KOTOPBIX TOBOPUTCA B CTAaTbhAX 5u
9, WM TPOCUTh ATEHTCTBO O MPOBEACHHU MACSITEIHHOCTH II0 TPOBEPKE B KOHKPETHOM MECTe
HaXOXIEHUS. ATEHTCTBO HE3aMeTUTENHHO IPHIaraeT BCE PasyMHBIE YCHIIUS U OCYIIECTBIICHHS
JEHCTBUIN B COOTBETCTBHH C TaKOW MPOCHOOIA.

Cratpg 9

Antrrya u bapOyna mpenoctaBisieT ATEHTCTBY JOCTYH K MECTaM HAXOXKACHUS, OMpPEACICHHBIM
AreHTCTBOM 17151 0TOOpa IPo0 OKpY’KaroIe cpeabl Ha OOIMPHON TEPPUTOPUH, TIPH YCIIOBHUH, ITO
eciin AHturya U bapOyna He MMeeT BO3MOXKHOCTH TMPEIOCTABUTH TAKOW JIOCTYM, TO AHTUTYa U
bapOyna mpuiaraer Bce pa3yMHbIE YCHIMS JJIsl YAOBJICTBOPCHHS TpeOOBaHUIT ATEHTCTBA B
ATbTEPHATUBHBIX MECTaX HAXOXJICHHSI. ATCHTCTBO HE 3alpalliBacT TAKOW JOCTYI J0 TeX Mop,
Mmoka 0TOOp MPoO OKpY’KAIOIICH Cpelibl Ha OOIIUPHON TEPPUTOPUN U MPOLECAYPHBIE MEPBI JJIs €ro
npoBeJicHUs He 0700peHbl COBETOM W HE NPOBEACHBI KOHCYJIBTAIMU MEXIy ATEHTCTBOM U
AHTHTya 1 bapOymoii.

Cratesa 10
ArenrtctBo nH(MGopMupyeT Anturya u bapoyny o:

a. JESTENbHOCTH, OCYIIECTBIEHHON B paMKax HacTtosAmero IIpoTokona, BKIo4as AeATEIbHOCTD B
OTHOUICHUH JIFOOBIX BOIPOCOB MJIM HECOOTBETCTBUIL, KOTOPBIE AT€HTCTBO IOBEJIO 10 CBEACHUS
AmnTHurya u bapOyipl, B penenax MIECTUAECATH JHEH MOCTe OCYIIECTBICHUS ATEHTCTBOM 3TOM
JeATEeNbHOCTH;

b. pe3ynbraTax AesTeTbHOCTH B OTHOIICHHH JIOOBIX BOIPOCOB WM HECOOTBETCTBHH, KOTOpEIE
ATEHTCTBO ITOBEJO 10 cBeneHus AHTUTYa U bapOynbl, M0 BO3MOKHOCTH CKOpEE, HO B JIIOOOM
ClIyyae B T€UCHHE TPUALATU JHEH Mocie moayueHuss ATeHTCTBOM 3THX PE3yIbTaToB;

C. BBIBOJAX, KOTOpBIE OHO CHENajJ0 B pe3yjbTaTe CBOECH IEATENbHOCTH B COOTBETCTBUM C
HactogmuM [Ipotokosiom. Takue BBIBOABI MPEAOCTABISAIOTCS €KETOTHO.



HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanpHBI mUpeKTOp yBemomirsieT AHTUTYa W bapOymy o0 yrtBepkaenuun CoBeToM
JM000T0 OKHOCTHOTO JIMIa ATEHTCTBA B KauecTBE MHCIIEKTOPA MO TapaHTHsIM. Eciu
Anturya u bapOyna ne m3Bemiaer ['eHepanbHOro OUPEKTOpPa O CBOEM OTKIOHEHHH
TaKOTO JOJPKHOCTHOTO JIMIA KaK WHCIEeKTopa Juis AHTUTYa U bapOy/bl B TedeHHe Tpex
MecAIeB TIOCNe TONydYeHHs yBeIOMJIEHUs 00 yTBepkaeHuH COBETOM, HWHCIIEKTOp, O
KOTOpPOM TakMM 00pa3oM yBegomiieHa AHTurya u bapOyja, cuutaercs Ha3HaYCHHBIM Ha
AnTrya u bapoyny.

ii)  I'eHepanbHBII OUPEKTOp, NEHCTBYs B OTBET Ha Mpock0y AHTurya WM bapOynel wmu mo
cOOCTBEHHON WHHMLIMATHBE, He3aMeUINTeNbHO MH(popMmHupyeT AHTHrya n bapOymy 00
OT3bIBE HAa3HAYCHUS JTHOOOT0 AOJKHOCTHOTO JIMIIA B Ka4eCTBE MHCIIEKTOpa Al AHTHUTYa
u bapOynpl.

b. YBenoMieHrne, 0 KOTOPOM TOBOPHUTCS B ITyHKTE a. BBIIIE, CYUTACTCS MOTyYeHHBIM AHTHTYa H
bapOymoii dyepe3 cemb AHEH Tocie IaThl HAMpaBICHUS ATEHTCTBOM TAaKOTO YBEIOMIICHUS
AnTturya u bapOyne 3aka3Hoil KOppeCcIIOHCHIIUEH.

BH3bI
Cratbs 12

Anturya u bapOyna B TedeHue ofHOTO Mecsina MOocie MOIXy4eHHs 3ampoca 00 3TOM B ciaydae
HEOOXOIMMOCTH TPENOCTABIsET YKa3aHHOMY B TakOM 3alpoce Ha3HAYEHHOMY HHCIIEKTOPY
COOTBETCTBYIOIIYI0O MHOTOKPaTHYIO BBE3IHYIO/BBIE3NHYI0 H(WIH) TPAaH3UTHYIO BH3BL, KOTOPHIE
TpeOyroTcsl sl obecreyeHusl MHCIEKTOPY BO3MOXHOCTH Bbe3/la W NpeOBbIBaHUS HA TEPPUTOPUHU
Anturya u bapOynel B memsax BeimoiiHeHust ero(ee) ¢yHkoumid. JlroOble 3ampolleHHBIC BH3BI
NEHCTBUTENBHEI B T€UCHHE HE MEHEE OJHOTO roja M B Cilydyae HEOOXOAMMOCTH BO30OHOBIISIOTCS B
Te4eHHe Nepruojia Ha3HaueHHUs UHCIIeKTopa Ha AHTHTrya U bapOyny.

JOITOJIHUTEJIBHBIE ITOJOKEHHUSA
Cratbs 13

a. B tex cayuasx, xorma AnTturya m bapOyna wim ATEHTCTBO YKa3bIBalOT Ha HEOOXOIUMOCTH
ONpeNenUTh B J{OMONHUTENBHBIX MONOXKCHUAX, KaKUM 00pa3oM CIlieAyeT MPUMEHSTh MEpHI,
n3NoKeHHbIe B HactosmeM [lpotokone, Anturya u bapOyma m ATEHTCTBO COTJIACOBBIBAIOT
Takre J|OTOTHHUTENbHBIE TONOKEHNS B TEUEHHUE JIEBSHOCTA JAHEW TOCJe BCTYIUICHHS B CHITY
Hacrosmiero [IpoTokosia wiaM, B TeX CilydasX, KOIJa yKa3aHHE Ha HEOOXOIMMOCTb TaKHX
JlOMOTHUTENBHBIX MONOXEHUN NaeTcs MOcie BCTYIUICHUS B cuily Hactosmero [Iporokomna, - B
TEYEeHUE ICBIHOCTA JTHEH MOCIe ATl TAKOTO yKa3aHUsI.

b. I[O BCTYIJICHUSA B CHUIIY TFOOBIX HGO6XO)_'[I/IMLIX ﬂOHOHHI/ITCHLHLIX MOJIOXKCHUIT ATEHTCTBO
HUMECT IIPABO MPUMCHATH MCPBI, U3JIO’KCHHBIC B HACTOAIICM HpOTOKOJ’Ie.

CUCTEMBI CBS3U
Cratesa 14

a. AnTurya n bapOyna nmaer paspenieHne ATEHTCTBY CBOOOIHO HCIOJIB30BATH IS CITY>KEOHBIX
meneil CHCTeMBl CBS3M MEXKIy WHCICKTOpaMd ATeHTcTBa Ha AHTHTya W bapOyme u
LeHTpanbHBIMH YUPEKICHUSIMH ATCHTCTBA W/HIM PETHOHAIBLHBIME OIOpO, BKIIOYAS Tiepeaady
B HEaBTOHOMHOM HJIM ABTOHOMHOM peXHME WH(QOpMalHH, MOCTyMNaloUeld OT yCTPOICTB,
YCTaHOBJIGHHBIX ATEHTCTBOM B IENSIX COXpaHeHWs W(Win) HaOMIOACHHUS WU W3MEPEHHS, U
o0ecrieurBaeT 3allUTy TaKOW CBS3H. ATEHTCTBO IMOCJe KOHCYNbTalui ¢ AHTUTYa U bapOynoi



MMEeT TPaBO HUCIOJIb30BATh YCTAHOBJICHHBIC Ha MEKIYHAPOAHOM YPOBHE CHCTEMBI MPSMOWM
CBSI3H, BKJIFOYAs CITYTHHUKOBBIC CHCTEMBI U PYTUe BUBI AaJbHEH CBSA3M, HE UCIONb3yeMbIC Ha
Anturya u bapbyne. Ilo mpocebe Anturya m bapOympl win ATEHTCTBa MOAPOOHOCTH,
Kacaromuecsa OCYHICCTBIICHUA OTOI'O IYHKTAa B OTHOLICHHWM IIEpEAadYd B HCABTOHOMHOM WIJIN
ABTOHOMHOM pEXKUME HMH(OpPMAIMK, TOCTYMAINMEH OT YCTaHOBIEHHBIX ATEHTCTBOM
YCTPOUCTB  coxpaHeHHs U(WinM) HAOMIOMEHUS WIM W3MEPEHHs, ONPEHCIIIOTCS B
HOHOHHHTCHBHBIX ITOJIOKCHUAX.

[Ipu ycTaHoBneHHU CBSA3M M Nepenavye HH(OOpMANKH, Kak 3TO IpeAyCMaTpUBACTCs B MYHKTE a.
BBIIIE, HAUICKAIIMM O00pa3oM YYHMTHIBACTCS HEOOXOOUMOCTb OOECHeUeHHs 3aIlUThI
nHGOpPMaIUY, SBIAIOMIENHCS 00BEKTOM COOCTBEHHOCTH, WJIM KOMMEPUYECKH YyBCTBHTEIBHON
nHGOpPMaLUK WM Tol MH(OpMAMU O KOHCTPYKIMH, KOTOpyto AHTHrya u bapOyna cuutaer
0c000 4yBCTBUTEJILHOH.

3AIIUTA KOH(DI/IIIEHIII/IAJIBHOﬁ HH®OPMAILIUU
Cratps 15

ATEHTCTBO MOAJEPKUBAET CTPOTUH pexkuM odecrieueHust 3)(HEKTUBHOM 3aIIUTHI OT PACKPBITUS
KOMMEPUYECKHUX, TEXHOIOTHYECKUX U MPOMBIIIJICHHBIX CEKPETOB U APYroi KOHPHUICHIUAIBHON
WHPOPMAIUH, KOTOPBIC CTAHOBSTCS €My M3BECTHBIMH, BKIIIOYAs TaKyr0 HHQOpMAIIHIO, KOTOpas
CTaHOBUTCS U3BECTHON ATEHTCTBY B XOJI€ OCYIIECTBIEHUs HacTosmero I[IpoTokona.

PC)KI/IM, 0 KOTOPOM TIOBOPHUTCA B IIYHKTEC 4. BBINIC, BKIIOYACT, B YaCTHOCTH, IIOJIOKCHUA,
OTHOCAIIHUECS K:

1) OOIIMM TIPUHITUIIAM M CBSI3aHHBIM ¢ HUMH MEpaM M0 OOPAaIICHHUIO ¢ KOH(PHUICHIIHATBHOM
nH(pOopMaIHeii;

il)  yCIIOBHSAM HaiiMa IepcoHaja, KacarolIuMCs 3alTUThl KOH(PUICHINATFHON HHPOPMAITHH;

ili) mpoueaypaM B ClydasX HApYOICHHH WM TOpPEANONaraeMblX  HapyIICHUH
KOH(HMIEHIINATHEHOCTH.

PC)KI/IM, 0O KOTOPOM TOBOPpHUTCA B IIYHKTC 4. BBINIC, YTBCPKAACTCA W MNCPHUOJAUYCCKHU

paccmatpuBaetcsi CoBeToMm.

IIPNJIOKEHUSA
Cratbs 16

[Ipunoxenuss k HacrosAmeMy [IpOTOKOMy SBISIOTCS €ro HEOThEMJIEMOH dYacThio. 3a
WCKIIIOYEHHEM IieJiell BHECeHMs IIONpaBOK B MpuioxeHus, TepMmuH "lIporokon", kak OH
ynoTpeOIIsieTcs: B HaCTOSIILEM JOKYMEHTe, 03HadaeT IIpOTOKOMI U PUIIOKEHNUS, BMECTE B3ATHIC.

B mepeuens BUIOB A€ATENHHOCTH, YKAa3aHHBIX B MPIIOKEHUH |, M mmepedeHs 000pyIOBaHUS U
Marepuana, yKa3aHHbIX B mpwioxeHuu I, CoBeTOM MOTyT BHOCHUTHCS TIONPABKH 10
pexoMeHmanuu co3aannoii CoBeToM pabodell TPYIIbI SKCIIEPTOB OTKPHITOTO cocTapa. JIrobas
Takas IOIpaBKa BCTYIAET B CHITY Yepe3 YeThIpe MecsIa nocie ee mpuHATHs CoBeTOM.

BCTYIIVIEHHUE B CUJIY
Cratba 17
Hacrosmuit [IpoTokon BCTymaeT B CHily TOCIE TOINHCAHWS TMPEACTABUTENSIMA AHTUTYa U

bapOyner m  AreHtcrtBa. ['eHepalbHBI AHPEKTOpP HE3aMEUIMTEILHO HHHOPMHPYET BCE
rocyJapcTBa - WieHbl ATEHTCTBA O BCTYIUICHUH HacTosmiero [Iporokona B cuiy.



OITPEAEJIEHUSA
Cratha 18
s ueneit nacrosimero IIporokona:
OTHOCAIIIHECCA K AACPHOMY TOIINIMBHOMY IMUKITY HAYYHO-UCCJICIOBATCIBCKUC u

OIBITHO-KOHCTPYKTOPCKHE Pa0OThl 03HAYAIOT JIEATEIIEHOCTh, KOTOpasi KOHKPETHO OTHOCHUTCS K
mo00OMYy acIeKTy pa3paboTKH MpoIiecca Wik CHCTEMBI JTF000T0 U3 CIICAYIONIETO:

- KOHBEPCHH SIICPHOTO MaTepHaa,
- o0oramieHus sIepHOTo MaTepuana,
- W3TOTOBIICHUS SICPHOTO TOILIHBA,
- PEaKTOpOB,

- KPUTHUYECKUX COOPOK,

- nepepabOTKH SAEPHOTO TOIUIHBA,

- 00paboTku (HE BKIIIOYas TIEPEYyNaKOBKH WJIM KOHIWIIMOHUPOBAHHS, HE
MpelyCMaTPUBAIOIIETO  pa3feNIeHUs]  JJIEeMEHTOB, Ui  XpaHeHHs WU
3aXOpPOHEHHUSI) OTXOIOB CPENHET0 WM BBICOKOTO YPOBHS AaKTHBHOCTH,
COJIepIKaIIUX Ty TOHHIA, BRBICOKOOOOTallleHHBIH YpaH Win ypaH-233,

HO HE BKJIIOYAIOT JEATEIHLHOCTH, OTHOCAIIYIOCS K TEOPETUYECKUM WM (ByHIaMEHTaIbHBIM
Hay4YHBIM HCCIEIOBAHUSAM WM K HAYYHO-HCCICAOBATENHLCKUM M ONBITHO-KOHCTPYKTOPCKUM
paboTtaM MO  TPOMBINIICHHBIM  TPUMEHEHHSIM  PaJUOHM30TONOB,  MEIUIIUHCKUM,
THAPOJIOTHYECKAM M CEeIbCKOXO3SICTBEHHBIM NPHUMEHEHHSIM, W3YYEeHWIO TOCIEACTBHH I
3I0POBBSI M OKPY>KAIOIICH CPEAbl U TI0 YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO OOCITY KUBAHUS;

IUIOIA/IKa O3HAYaeT TEPPUTOPHUIO, TPaHMIBI KOTOpOH ompeneneHsl AHturya u bapOynoil B
COOTBETCTBYIOIIEH HH(POPMAlMM O KOHCTPYKIMH YCTAHOBKH, BKJIOYas OCTAHOBJICHHYIO
YCTaHOBKY, & TakKe B COOTBETCTBYIOIICH HH(OPMALIMU O MECTE HaXOXKJICHHS BHE YCTaHOBOK,
rae oObIYHO HCIIONB3YeTCs SACpHBI MaTepHall, BKIIOYas 3aKPhITOE MECTO HAXOKACHUS BHE
YCTAHOBOK, TI€ OOBIYHO HCIOJB30BAICA SOCPHBIA MaTepuai (KOTOpble OrpaHMYMBAIOTCS
MeCTaMH HAaxOXICHHUS, TI€ UMEIOTCA TOpsYMe KaMepbl WIM OCYIIECTBIUIACH JESTEIbHOCTS,
CBSI3aHHAsT C KOHBepcHel, oOoralieHHeM, H3TOTOBJICHHEM WM NepepabOTKOH TOIUIMBA).
[Inomanka BKIIOYAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEILEHHbBIE C YIOMSHYTHIMH BBILIE
YCTAHOBKOH MJIM MECTOM HaXOXKACHUS, C ILEIbI0 MNPENOCTaBICHUS WINM HCIIOIb30BAHUSA
CYILIECTBEHHBIX CpPEJCTB O00€CIeUYeHns, BKIIOYas: ropsiade Kamepbl Uit 00paboTKu
00JIy4eHHBIX MaTepHajloB, HE COAEPKAIIUX SACPHBIN MaTepuas; YCTaHOBKH Ui oOpaboTKH,
XpaHEHUS W 3aXOpPOHEHUS OTXOJOB; a TaKkXKe 34aHUs, CBSI3aHHBIE C COIVIACOBAHHOU
JESTEILHOCTIO, ONpeNeicHHONH AHTuUrya U bapOymoit B COOTBETCTBHM €O cTaTheil 2.a.(iv)
BBIIIIE;

CHATAsA C OJKCIUTyaTal[M¥ YCTAHOBKA WM CHATOE C OJKCIUIyaTAllMM MECTO HAXOKJCHUS BHE
YCTaHOBOK O3HAaYal0T OOBEKT WIIM MECTO HAaXOXKJCHHs, Ha KOTOPBIX JEMOHTHUPOBAHBI WM
CACIaHbl HCEIMPUTOAHBIMM K OJOKCIUTyaTalluhd OCTaBHIMECAd KOHCTPYKIUHU U O60p}/I[OBaHI/Ie,
BaXkHbIe IS ee(ero) HWCMOJIb30BaHUs, TaK 4YTO OHA(OHO) HE HCIONB3YyeTCs Ui XPaHCHUS
SJICPHOTO MaTephajia M HE MOXET Jajnee HCIONb30BaThCs JUIS OOpallleHHs C SICPHBIM
MaTepHaoM, €ro 00paboTKH WU UCTIOIB30BaHNUS,

OCTAaHOBJICHHAA YCTAHOBKAa WM 3aKpbITOC MECTO HAXOXACHHA BHC YCTAHOBOK O3Ha4darT
O0BEKT WU MECTO HaxXO0XKXACHUS, SKCIUTyaTallusad KOTOPBIX MPCKpallCHa WU U3 KOTOPBIX U3BAT
SII[CpHI:Iﬁ Marepualli, HO KOTOPBIC HE CHATHI C OKCILTyaTaluu,

BBICOKOOOOTAIIEHHBIH YpaH O3Ha4aeT ypaH ¢ Oo0OramieHueM 1o u3oTomy ypaH-235 20% wnun
BBIIIIE;
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0TOOp mpob OKpy’Karomied cpelbl B KOHKPETHOM MECTE€ HAaXOXACHHUs O3HadaeT OTOOp mpod
OKpy>Karoleil cpenpl (HampuMep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, MOYBHI, 3arpsi3HEHUI) B
OIIPEJECICHHOM ATEHTCTBOM MECTE HaXOKACHHUS U HEMOCPEICTBEHHOH OJIM30CTH OT HEro C
LENBI0 CONCHCTBUSI ATEHTCTBY B TOATOTOBKE BBIBOJOB 00 OTCYTCTBHM HE3asBICHHBIX
SIIEPHOT0 MaTepHaja Uild sIepHOH EATENbHOCTH B 3TOM OIPEIEICHHOM MECTE HaXOKACHHUS;

oTOOp TPOO OKpYKAIOIMIEH Cpefbl Ha OOIMMPHOW TEPPUTOPHHM O3HAYaeT OTOOp Tpoo
OKpY>Karomei cpeapl (HampuMmep, BO3AyXa, BOABI, PACTUTEILHOCTH, MOYBHI, 3arpsA3HCHUN) B
psAae OMpeACNCHHBIX ATSHTCTBOM MECT HAXOXJICHUS C IEIbl0 COJCHCTBHS ATEHTCTBY B
ITOTOTOBKE BBHIBOJIOB 00 OTCYTCTBHUH HE3asSBICHHBIX SAEPHOTO MaTepHaia WIN SIAepHOU
JEeSTeTFHOCTH Ha OOUTHPHOW TEPPUTOPHU;

SIISPHBIN MaTepuai COTJIacHO OMPE/CIICHUI0, TaHHOMY B CTaThe XX YcCTaBa, O3HavaeT JIro0oit
WCXOIHBIH MaTepuall WU J000H CHenHanbHBIA pacIeIUIIoNUiicss Marepualn.  TepMuH
"HCXOMHBIN MaTepuan" HE MOJDKEH TOJKOBATHCA KaK MPUMEHSIOMUNCS K PYIE WIA OTXOIaM
pynel.  Jlroboe ompenenenue, nanHoe CoBETOM B COOTBETCTBUH €O craTheil XX VYcraBa
ATEeHTCTBa MOCIE BCTYIUICHUSI B CHIIy Hactosuiero IIpoTokona, KOTopoe pacmupsieT CIUCOK
MAaTE€pHaJIOB, CUUTAIOMIMXCA HMCXOOHBIM MAaTEpUajOM WM CHELHAIBHBIM PaCUICIUISIFOIINMCS
MaTepHaioM, BCTYMAE€T B CHJIy B COOTBETCTBUU C HACTOAMUM IIpOTOKOIOM TOJBKO MOCTE
npunsaTas Auturya u bapOynoi;

YCTAHOBKA O3HAYaCT:

1) peakTop, KpPUTHYECKYIO COOpKY, 3aBOJ IO KOHBEPCHH, 3aBOJ II0 HW3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAHOBKY, YCTAHOBKY JJISI pa3/ieieHUs] H30TOMOB WM OTHAEIBHOE
XPaHUJIMIIE, WA

i)  mo00e MeCTO HaXOXKICHHWSA, TAe OOBIYHO WCIIONB3YeTCS SICPHBIA MarepHal B
KOJINYECTBAX, MPEBHIIIAIOIINX OJTUH 3(PPEKTHBHBIA KUIOTPAMM;

MECTO HAXOKJICHUS BHE YCTAHOBOK O3HA4YaeT JIF00OH OOBEKT WM JTH000E MECTO HAXOXKICHHUS,
KOTOpBbIE HE SIBISIOTCS YCTAaHOBKOW, M TNle¢ OOBIYHO HWCIIONIB3YETCS SEPHBIM MaTepuan B
KOJIMYECTBAX, PAaBHBIX OJHOMY 3()(heKTHBHOMY KHIIOTpaMMy HJIF MEHEe.

COBEPIIEHO B AByX 3K3eMILIApax Ha aHTJIUHCKOM S3BIKE.

3a AHTUI'VA U BAPBY1V:

(noonucw)

Y. bomywnn Crielncep
IIpembep-MuHUCTP

Cent-/Ixonc, 30 oxTs16ps 2013 roma

3a MEXITYHAPOTHOE ATEHTCTBO
10 ATOMHOU SHEPI'MU:

(noonucs)

IOxusa Amano
I'enepanbHbIil IUpEKTOP

Bena, 15 Hos10ps 2013 Tona
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HNPUJIOKEHHUE I

NEPEYEHb BUJOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATBE 2.a.(iv)
HACTOAILEI'O [TIPOTOKOJIA

1) UsroroBnenne poTOpHBIX TPYO I HEHTPUGYT MM COOpKa ra30BhIX HEHTPUDYT.

PotopHble TpyOBI /15 IIEHTPUGYT 03HAYAIOT TOHKOCTEHHBIC IUJIMHAPHI, OMUCAHHE KOTOPBIX
npuBeneHo B pasaene 5.1.1 (b) mpunoxenus 1.

l'a3oBbIe 1eHTPU(DYTH O3HAYAIOT HEHTPU(YTH, OMHCAHUE KOTOPBIX MPHUBEIEHO BO BBOAHOM
3aMe4aHuu K pazaeny 5.1 npunoxenus II.

ii) Usrorosnenune nuddy3noHHBIX OaphepoB.

Huddysnonnple Oapbepbl 03HAYAIOT TOHKHE TOPHUCTHIE (QUIBTPBI, OMHCAHHE KOTOPBIX
nmpuBeAeHo B pasaene 5.3.1 (a) nmpunoxkenns 11

iii) UsroroBnenune mmm cOopka CUCTEM, UCTIONB3YIOIINX Ja3ePhI.

Cucrembl, HCHOJB3YIOUIME JIa3ephbl, O3HAYAIOT CHCTEMBI, BKJIOYAIOIIME TE€ MPEAMETHI,
OmnucaHue KOTOPBIX MPUBEACHO B pazzaene 5.7 npunoxenus I1.

iV) H3roroBieHue uin c6op1<a DJICKTPOMATrHUTHBIX CCIIapaTOpPOB U30TOIIOB.

DJICKTPOMArHUTHBIE CENapaToOpPhl H30TONOB O3HAYAIOT T€ MPEIMETHI, O KOTOPBIX TOBOPUTCS B
paznene 5.9.1 npunoxkenus Il U KoTopble COMEPKAT UCTOYHUKH WMOHOB, OMUCAHUE KOTOPBIX
nmpuBeAeHo B pasaene 5.9.1 (a) nmpunoxkenns 11

V) H3roroBieHue uin cGopKa KOJIOHH WJIH S3KCTPAKIIUOHHOTO 060pyI[0BaHPI$I.

KOJIOHHBI MIIM 3KCTPAKIIMOHHOE 000PYAOBaHUE O3HAYAIOT T€ MPEAMETHI, OMMUCAHUE KOTOPBIX
MpHUBEIEeHO B pazjaenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npuinoxxenus I1.

vi) U3roToBieHne pa3leUTENbHBIX COMEN WM BHUXPEBBIX TPYOOK IS adpOAMHAMHYECKOTO
oOoramieHus.

PazfienuTenbHble COIUIA MM BHUXPEBbIE TPYOKH JUIS a’pOAMHAMHYECKOrO OOOralieHus
03HAYar0T pa3leiUTEIbHbIE COIUIAa M BHUXPEBBbIC TPYOKH, ONMHMCAaHME KOTOPBIX IPUBEICHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxxenus 1.

vii) NzroTosiienne nim cOOpKa CUCTEM TeHEpaINK YPaHOBOMU TITa3MBI.

CucTeMbl TeHepalWy ypPaHOBOW INIa3MBl O3HAYAIOT CHUCTEMBI I TEHEpalHud ypaHOBOH
MJIa3MBbI, OMMCAaHUE KOTOPHIX MPUBEJEHO B paznene 5.8.3 npuioxenus [1.

viii)  M3roToBiicHHE UPKOHUEBHIX TPYO.

IlupkoHueBble TPyOBl O3Ha4arOT TPyObl, OMHCaHHWE KOTOPBIX MpPHUBEAEHO B pasnene 1.6
npuitoxenus 11

iX) [Tpoun3BOACTBO WJIM MOBBIIICHUE KaUueCTBa TSKEIOU BOJIBI WU ACHUTEpHSL.

Tsokenmas Bojga WM JEHTepUH O3HAYAIOT NEHTEpUH, THKENYI BOMy (OKCHI ACHTEpHs) U
mo0oe Apyroe CoeAMHEHHE ACHTEepHs, B KOTOPOM OTHOIIECHHE YHCIIa aTOMOB JIEHUTEpHsS K
YHCTy aTOMOB BoJiopoJia npesbimaeT 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Usrorosnenue rpadura snepHOM YUCTOTEHI.

I'padur spepHOM YUCTOTHI O3HaudaeT rpaduT, YPOBEHb UYUCTOTHI KOTOPOIO BBILIE, YEM
5 MMJUTHOHHBIX YacTeil GOPHOro SKBMBAJIEHTA, @ INIOTHOCTH TpeBbimaet 1,50 r/cm’,

N3rorornenne KOHTEHHEPOB JJIsi 00JIyUYEHHOTO TOILIHRA.

KonreiiHep a1 001y4eHHOIO TOMJIMBA O3HAYAET €MKOCTh AJIS NEPEBO3KU W/WIM XpaHEHUS
00JIy4eHHOI'0 TOIUIMBA, OOECHECUUBAIOIIYI0 XUMHUYECKYIO, TEIJIOBYI0 M PaJUalOHHYIO
3alUTY, a TAKXe OTBOJ TEIJIa pacmaia BO BpeMsl IepeMEILeHHs], TEPEBO3KH U XPaHEHMUSL.

N3roToBiieHHE PEAKTOPHBIX YIPABJISIOIMINX CTEP/KHEH.

PeakTopHbIE yNpaBiasIOIINE CTEPKHU O3HAYAIOT CTEPXKHM, ONMCAHUE KOTOPBIX NPHUBEICHO B
pazznene 1.4 npunoxxenus I1.

H3rorornenne 0€30MacHbIX ¢ TOYKH 3PCHUS KPUTHYHOCTH OAKOB U PE3ePBYapOB.

be3zonacHble ¢ TOYKU 3pEHUS KPUTUYHOCTU Oaky M pPE3epByapbl O3HAYAIOT T€ IPEAMETHI,
ONMCaHue KOTOPBIX MPUBEAEHO B paznenax 3.2 u 3.4 npunoxxenus 1.

H3roroBieHne MamuH s pY6KI/I O6J'Iy‘-ICHHBIX TOIINTMBHBIX 3JICMCHTOB.

Mausbl anas  pyOku  oONyYeHHbBIX TOIUIMBHBIX 3JEMEHTOB O3HA4alT 00OpYyIOBaHHE,
ONMCaHue KOTOPOTO MPUBEAEHO B pazzene 3.1 npunoxxenus 1.

CoopyxeHue TOpSTIux KaMmep.

lopsiune kamepbl O3HAYAKOT KaMepy WM COCIUHEHHBIE MEXAy CcOo0OW KaMephl OO0IIuM
06BeMOM He MeHee 6 M°, CHaOKCHHBIC 3AIUTOMN, PABHOM HIIH IPEBBILIAIONMEH SKBUBATICHT
0,5 M GeTOHa MIOTHOCTBIO 3,2 I/cM’ MM Gosee, YKOMIUIEKTOBAHHBIE 000pPYIOBAHHEM IS
MIPOBEICHUS OTIEPAIIHii C UCTIOIH30BAHNEM JUCTAHIIMOHHOTO yIIPABICHUS.



INPUJIO’KEHHME 11

[NEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHUS 1 HEAJJEPHOI'O MATEPUAJIA JJIA
OTUYETHOCTHU OB DKCIIOPTE Y UMITOPTE B COOTBETCTBUM CO CTATBEM 2.a.(ix)

1.1.

1.2.

PeakTopsbl 1 peakTOpHOE 000py10BaHUE
KoMniekTHbIE silepHbIe PeaKTOPbI

SnepHele  peakTOpsl,  CIOCOOHbIe  padoTaTb B pPEXHUME  KOHTPOJIUPYEMOM
CaMONOJJECP/KUBAIOIIECHCS LIEMHONM peakUuu JEJICHHs, HCKIIoYas peakTopbl HYJIEBOU
MOILHOCTH, KOTOpBIE OMPEENAIOTCA KaK peakTOPhl C MPOEKTHBIM MaKCHUMAJIbHBIM YPOBHEM
MIPOM3BOJCTBA IUTyTOHHUS, HE npeBblmatomuM 100 rpaMMoB B TOLI.

[OACHUTEJIBHOE 3AMEYAHUE

"SnepHblil peakTop" B OCHOBHOM BKJIIOUYAET Y3JIbl, HAXOASIIMECS BHYTPH KOpIyca peakTopa
WIM HETOCPEICTBEHHO MPUMBIKAIOMINE K HEMy, 00OpyZOBaHHE, KOTOPOE KOHTPOIHPYET
YPOBEHb MOIIHOCTH B AKTHUBHOH 30HE, W KOMIIOHEHTHI, KOTOPbIE OOBIYHO COAEpKaT
TEIUIOHOCUTENb TEePBOr0 KOHTypa aKTUBHOW 30HBI peakTopa, WJIM BCTYHNAlOT C HUM B
HEMOCPEICTBEHHBIH KOHTAKT WM YIPABISAIOT UM.

He mpenmonaraercss UCKIIOUCHHUE PEAKTOPOB, KOTOPBIC HAIUICKAITUM 00pa3oM MOTJIH OB
MTOIBEPTHYThCS MOAM(DHUKAIIMN [T TPOU3BOACTBA 3HAUUTEIHLHO OOJBIIET0 KOJIHIECTBA, YEM
100 rpaMMOB  TIIIyTOHUST B TO/I. Peaktopsl, mpeaHa3HaYeHHbIE IJI JUIMTEIHHOM
OKCIUTyaTalliid Ha 3HAYUTCIIBHBIX YPOBHAX MOHIIHOCTHU, HE3aBUCHUMO OT CTCIICHU HUX
BO3MOXKHOCTEH MPOU3BOACTBA IUIYTOHUS, HE PACCMATPUBAIOTCS KaK '"PEaKTOpHl HYJICBOM
MoIHocTH".

PeaKToprle KOpIIyca BBICOKOI'0 1aBJICHUHA

Meranmnnueckue Kopryca B cOOpe WM WX OCHOBHBIC YacTH 3aBOJICKOTO WM3TOTOBJICHUS,
KOTOpBIE CIIEIUANILHO TIpeAHAa3HAYeHBbl WM TIOATOTOBJICHBI I pa3MElIeHHus B HHUX
AKTUBHOW 30HBI SICPHBIX PEAKTOPOB, KaK OHHM OIpeIeNeHbl B IyHKTe 1.1. BbIme, U
CHIOCOOHBIE BBIIEP)KUBATH pabouee TaBICHNE TEIJIOHOCUTENS IIEPBOT0 KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BerHSIiI IJinTa KOpIyCca BBICOKOI'O AABJICHHSA PEAKTOpPAa OXBATbIBACTCA ITYHKTOM 1.2 kak
OCHOBHas, 3aBOJACKOI'0 U3TrOTOBJICHUSA, YaCTh KOPITyCa BEICOKOI'O NaBJICHUS.

BHyTpennue yactu peakropa (HampuMep, IOAACPKUBAIOIINE KOJOHHBI U TUTUTHI aKTUBHON
30HBI U JpYyrWe BHYTPEHHHE YacTH KOPIyca, HANpaBIIAIOMIKE TPYObl Ui PEeryIUpPYIOLINX
CTEPIKHEH, TEINIOBbIE 3KPaHbl, IEPETOPOAKH, TPYOHBIE PEIIETKH aKTUBHON 30HBI, IJIACTUHBI
muddyzopa u T.4.) 0OBIYHO MOCTABISIOTCS MOCTABIIMKOM peakTopa. B HEKOTOpBIX ciryyasx
OTIpelesiCHHbIC BHYTPEHHHE OIOPHBIE KOMIIOHEHTHI BKJIIOUAIOTCS B M3TOTOBJICHHE KOpIyca
BBICOKOTO JaBJICHHA. OTH NPEAMETHI SIBJISIOTCS JOCTATOYHO BAXKHBIMH C TOUYKU 3PEHUS
0€30MMacHOCTH U HaJI)KHOCTH SKCILTyaTallii PeakTOpoB (M CIIEOBATENBHO, C TOUYKU 3PEHUS
TapaHTUHHBIX 0053aTeNIbCTB W OTBETCTBEHHOCTH IIOCTABIIMKA peakTopa), 4TOOBl HX
[IOCTaBKa BHE PaMOK OCHOBHOI'O COIJIAIEHHUS O IOCTaBKE CaMOI'0 PeakTopa He cTaja Obl
OOBIYHOI mpakTHKO#. [l03TOMY, XOTS OT/AEIbHAS IOCTABKA 3TUX YHUKAIBHBIX, CIICIHATHLHO
MpeHa3HAYEeHHBIX W MOJATOTOBIEHHBIX, BaXHBIX, KPYIHBIX U JOPOrOCTOSALINX MPEAMETOB
He 00s3aTenbHO OyIeT paccMaTpHBaThCS Kak BbIMafaromas U3 cepbl HHTEPECOB, TaKOH
CI0CO0 ITOCTaBKU CUMTACTCS MAJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MaluuHBbI JISl 3arPyY3KHU U BBITPY3KHU PEAKTOPHOI0 TOIJIMBA

Manunyisatopaoe 000pyJ0BaHNE, CIIEHUANBHO MPEAHA3HAYSCHHOE TN TIOATOTOBJICHHOE /IS
3arpy3Kd WM HW3BJIEYEHHUs TOIUIMBA U3 SAEPHBIX PEaKTOpPOB, KaK OHM OINpEAETCHBl B
myHkTe 1.1. BbIlle, KOTOPOE MOXET HCIOJIb30BaThCsA, KOIAa PEAKTOP HAaXOOUTCS MOJ
Harpy3koi, —wiaum  o0jiagaeT  TEXHUYECKHMMU  BO3MOXHOCTAMH  [UIi  TOYHOTO
MO3UIMOHUPOBAHUS WIM OPUEHTUPOBAHUS, ITO3BOJIAIOIIMMH ITPOBOJAUTH Ha OCTAHOBIEHHOM
peaxTope CIIOKHBIE PadOTHI MO MEperpys3Ke TOIUTUBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI
HETIOCPEACTBEHHOE HAOII0IeHHUE MU NIPSIMOI JOCTYII K TOIJIUBY .

PeaxTopHble ynpaBisiomme CTepKHA

CrepxHHM, CIEUUATBHO TMpeAHA3HAYCHHBIC WM TOATOTOBJICHHBIC HJisi YNpaBICHUS
CKOPOCTBIO PEaKINH B SJIEPHBIX PEaKTOPax, Kak OHU OMpPEeeNIeHBI B TyHKTe 1.1. BIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CIOZ[a KE BKIKOYAKTCA, IIOMHMO 4YacCTH, MOTJIOMIAOIICH HeflTpOHLI, €C OIOpHBIC U
NMOABCCHBIC KOHCTPYKINH, €CJIU ITOCTAaBKa MPOU3BOAUTCA Pa3ACIbHO.

PeakTopHble TPYOBI BHICOKOI0 AABJIEHUS

TpyObl, KOTOpBIE CIIEUAIBHO MPeIHA3HAYESHBI WM MOJTOTOBIIEHBI AJIS pa3MEIIeHNs B HUX
TOIJIUBHBIX JJIEMEHTOB U TEIUIOHOCUTENS NEPBOr0 KOHTypa B peakTopax, Kak OHHU
ompeneneHsl B TyHKTe 1.1. BhIle, mpu pabouem maBneHwuH, mpeBblmatomeM 5,1 Mlla
(740 dyHT/KB. mr0¥M).

[upxonueBbie TPYOBI

TpyObl wnu cOopku TpyO W3 METaNTMYECKOTO IMPKOHHS WM €ro CIUIaBOB, IO BeCy
npesbrmaromue 500 KT B TedeHHe T000r0 12-MecsIIHOTO Teproaa, KOTOphIe CITeHaIbHO
MMpeaAHa3HAYCHBI UJIW IOATOTOBJICHBI AJIA UCIIOJIE30BaHUA B p€aKTOpaXx, KaKk OHU ONPCACIICHBI
B myHKTe 1.1. BBIlIe, © B KOTOPHIX OTHOIICHHWE MO BeCy radHUs K LUPKOHUIO MCHBIIE
yeMm 1:500.

Hacocsl NMEePBOro KOHTypa TENJI0OHOCUTEJIA

Hacocel, cnemnmanbHO mpeqHa3HAYEHHBIE WM TOATOTOBICHHBIC IS MOJICp>KaHUS
IUPKYJSIUH TETUIOHOCUTEIIS TIEPBOTO KOHTYPA SEPHBIX PeaKTOPOB, KaK OHHU OTIPE/ICICHEI B
nyHkte 1.1. Bblle.

[OACHUTEJIBHOE 3AMEYAHUE

CrneunanbHO MpeJHA3HAYEHHBIE WU TOJTOTOBICHHBIE HACOCHI MOTYT BKIIIOUATh CIOXKHBIC,
VIDIOTHCHHBIE WJIM MHOTOKPAaTHO YIUIOTHEHHBIC CHCTEMBI IS TPEAOTBPAIICHHUS YTCUKH
TEIJIOHOCUTENSI TIEPBOTO KOHTYpa, TEPMETHYHBIE HACOCHI M HACOCHI C CHCTEMaMH
WHEPIUAIBHON MAacCHlL. OTO ompenencHUE KacaeTcsi HAcOCOB, AaTTECTOBAHHBIX IIO
kiaccy NC-1 uiu 3KBUBaJICHTHBIM CTaHAapTaM.

HesinepHble MaTepuaJibl VISl pEaKTOPOB
JeliTepuii U TAKeaas BOAA

Heiitepuii, Tsokenas Bojga (OKHCHh AeWTepHs) U JII00O€ APYroe cCoeAWHEHHe AeuTepus, B
KOTOPOM OTHOIIEHHE JIeHTepust K aroMaM Boxoposa npesbimaet 1:5000, npegHasHadeHHbIC
IUIS MCHOJIb30BAaHMS B AOCPHBIX PEAKTOpax, KaKk OHHM ONpeiesieHbl B myHKTe 1.1. Bbime, B
KonmumdecTBaxX, mpeBbimarommx 200 Kkt aToMoB  medTepuws IS JTIFOOOW  OJTHOM
CTpaHBI-NIONy4aTess B TeueHue Jr0oro 12-MecayHoro nepruoa.



2.2.

SAnepHo-uncTolil rpaguT

I'padut, umerommii CTEeHh YWUCTOTHI BHINIE S-MHJUTMOHHBIX OOPHOTO 3KBHBAJICHTA, C
IUIOTHOCTBIO Goubire geM 1,50 r/cM’, MpeaHa3HAYEHHbIH IS HCIOIb30BAHUS B SACPHBIX
peakTopax, Kak OHHM ONpeneieHbl B MyHKTe 1.1 BEINIE, B KOIWYECTBAX, MPEBBIMIAIONINX
3x10* xr (30 METPUYECKUX TOHH) JIJIsl JIFOOOM OTHOM CTPaHBI-IOIy4aTeIs B TCUYCHUE JTF000TO
12-MecsyHOro nepuoaa.

[NPUMEYAHUE

Jis meneli 3KCHOPTHOTO KOHTPOJS MPABUTEILCTBO OMPEACISeT, OYAYT JIM DKCIOPTHHIS
MapTUH COOTBETCTBYIOIIETO BHIIEYKA3aHHBIM XapaKTePUCTUKAM rpaduTa HCIIOIB30BATHCS
B SIIEPHBIX PEAKTOPaxX.

YcTaHoBKH /sl MepepadOTKH 00JIy4eHHBIX TOIJIMBHBIX 3J1eMEHTOB M 000pyAOBaHHUe,
cIelUaJbHO NPeJHAa3HAYeHHOEe WU NIOAr0TOBJIEHHOE ISl 3TOI0

BBOJIHOE 3AMEYAHUE

[Ipu mepepaboTke OOMYYEHHOTO SACPHOTO TOIUIMBA IUIYTOHWH M ypaH OTHENAIOTCS OT
BBICOKOAKTUBHBIX MPOLYKTOB JIEJIEHUS U APYTHX TPAHCYPAHOBBIX AJIEMEHTOB. [l Takoro
pa3zfeeHus] MOT'YT MCIIOJIb30BAThCS PA3IUUHBbIE TEXHOJOTMYecKHe Ipoueccsl. OIHAKo co
BpemeHeM mnpouecc "[lypekc" ctanm Hambojee pacnpOCTpaHEHHBIM W MPUEMIIEMBIM. JTOT
[poIecC BKJIIOYAET PACTBOPEHHE OOJIyUYEHHOTO SICPHOTO TOIUIMBA B A30THOW KHCIIOTE C
[OCJIEOYIOUIMM BBIAEICHUEM YypaHa, IUIyTOHHS M IPOAYKTOB JEJIEHHS JKCTpaKIuen
PACTBOPHUTEIIEM C IOMOIIBIO TpuOyTHIIhochaTa B OpraHuueckoM pazoaBuTele.

TeXHOIOTHIECKHE TPOIECCHl Ha Pa3iINdHBIX ycTaHoBKax Tuma "Ilypekc" aHaJOTHYHBI U
BKJIFOUAIOT: HM3MENIbYCHHE OOIYYCHHBIX TOIUIMBHBIX 3JICMEHTOB, PAacCTBOPCHUE TOIUIMBA,
IKCTPAKIMIO PACTBOPHUTENIEM U XPAHCHHE TEXHOJOTHUYECKOW JKHUAKOCTH. MOXKET UMEThCs
TaKke 000pyJOBaHHE JUIS TEIUIOBOM JEHUTpAIMU HHUTpaTa ypaHa, KOHBEPCHHM HHUTpara
TUTYTOHUSL B OKHUCh WJIM METAJUI, a TakKe Il 00pabOTKM JKUIKHX OTXOJIIOB, COACPIKAIIIX
MPOJYKTHI JICICHUS, IO TOIy4YeHUs (DOPMBI, TPUTOHON IS IPOJOKUTEIIBHOTO XPAHEHUS
Wi 3axopoHeHus.  OmHAKO KOHKPETHbIE THIBI M KOHQUrypanus o000pyIOBaHUS,
BBIIIOJIHAIOIICTO DJOTU (1)YHK]_[I/II/I, MOTYT pa3jn4yaTbCsad Ha Ppas3IMYHBIX YCTaHOBKAaX THIIA
"[Typekc" Mo HECKOIBKUM MPUYMHAM, BKITIOYAS TUIIBI U KOJIMYECTBO O0JIyYEHHOTO SCPHOTO
TOIUIMBA, TIOAJICKAIIETO TmepepaboTKe, ¥ MPEONoiaraeMblii  MPOIECC OCAKICHUS
W3BIICKACMBIX MaTepHaliOB, a TaKKe MPHHIMUIBI obOecriedyeHus O€30MacHOCTH U
TEXHUYECKOT0 00CTYKUBaHUS, IPUCYIINE KOHCTPYKLIMHU TaHHOW 00CTaHOBKH.

"VcraHoBka Uit mepepabOTKM  OOJMYYEHHBIX TOIUIMBHBIX — DJIEMEHTOB"  BKITIOUAET
000Opy/IOBaHNE W KOMIIOHECHTBI, KOTOpPBIC OOBIYHO HAXOASTCS B MPSAMOM KOHTAKTE C
00JIy4eHHBIM TOIUITMBOM M OCHOBHBIMH TEXHOJOTHYECKHMH IIOTOKaMH SIEPHOTO MaTepuana
Y TIPOIYKTOB JIEJIEHUS, M HEMOCPEICTBEHHO YIPABISAIOT UMH.

DTH TIPOLECCHl, BKJIIOYAsi MOJHBIE CHUCTEMbI ISl KOHBEPCHM IUTYTOHHS W IPOHM3BOJICTBA
METaJTMYECKOr0 TUTyTOHHS, MOTYT OBITh MICHTU(GHUIMPOBAHBI 0 Mepam, MPUHUMAEMbIM
Ul TIPeOTBPALCHUS OMACHOCTEH B CBS3M C KPUTHUYHOCTBIO (HampuMep, Mepami,
CBSI3aHHBIMH C TE€OMETpHEii), oONydeHrneM (Hampumep, MyTeM 3alluThl OT OONYy4eHHUs) U
TOKCHYHOCTBIO (HaIpuMep, MepaMu TI0 YACPIKaHHUIO).

IIpeamersl 00OpYyMOBaHUS, HA KOTOPbBIC, KaK CUUTACTCS, PACIPOCTPAHSCTCS 3HAYCHUE
dpaszer "m o0OpymOBaHHWE, CIECNHATBLHO TPEeTHA3HAYEHHOES WIIM IIOATOTOBICHHOE" IS
nepepaboTKU 00JIyIEHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIFOYAOT:



3.1.

3.2.

3.3.

34.

MammuHbI 415 pyOKH 00,Ty4eHHBIX TONJIUBHBIX 3JIeMEHTOB
BBOJAHOE 3AMEYAHUE

D10 000pyIOBaHWE MCIHONB3YETCS I BCKPBITHS OOOJOYKH TOIUTHBA C  IEJBIO
MOCNEAYIOMIET0 PACTBOPEHUs] OOJYYEHHOTO SICPHOTO MaTepHaa. Kak mnpaBuio,
WCIIOJNIB3YIOTCS CIICIUANIBHO TpeHa3HAuUCHHbIC, CKOHCTPYUPOBAHHbBIE /Il PYOKH MeTasia
YCTPOMCTBA, XOTS MOXKET UCIIOJIL30BAThCS U O0Jiee COBEPIICHHOE 000PYI0BAHUE, HATIPUMED
Ja3epsl.

JlMCTaHIIMOHHO  ympaBiasieMoe O000pyNOBaHUE, CHENUAIBHO IPEJHA3HAYEHHOE WU
MOJITOTOBJIEHHOE JIJIsl MICTIOJI30BAHUSI Ha YCTaHOBKE MO IepepadoTke, Kak OHa OomperesieHa
BBIIIE, JUIS Pe3KH, PYOKH WM Hape3Kh COOPOK, MyYKOB WJIM CTEpKHEH OOIy4eHHOTro
ANEPHOTO TOILIMBA.

JuccoibBepsl

BBOJIHOE 3AMEYAHUE

B nucconbBepsl OOBIYHO MOCTyNMaeT H3MENbYEHHOE OTpaboTaBllee TOIUIMBO. B 3THx
0e30MacHBIX C TOYKU 3PEHUSI KPUTUYHOCTH pe3epByapax OOJIy4YeHHBIH SIECPHBIA MaTepHai
pacTBopsieTcss B A30THOW KHCIIOTE, M OCTaloLIuecs oOpe3ku 000JOYEeK BBIBOIATCA U3
TEXHOJOIMYECKOI'0 IIOTOKA.

besomacHble ¢ TOYKH 3peHUs KPUTUYHOCTH pe3epByaphl (HAIpUMeEp, Majoro AMaMerpa,
KOJIBIIEBEIE WJIM MPSMOYTOJIBHBIE PE3epPBYaphl), CICIUANBHO IPETHA3HAYCHHBIC WIH
MTOATOTOBJICHHBIC IS MCIIOJIb30BaHUS HA YCTAHOBKE MO MepepaboTKe, KaK OHU ONPEICICHBI
BBIIIe, JUIA PACTBOPEHHs] OOJYYEHHOTO SACPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI
BBIJICPKUBATh TOPSUIYI0, BBICOKOKOPPO3MOHHYIO JKUIKOCTH W MOTYT JTUCTAaHIIMOHHO
3arpyKarhCs U TEXHUYECKU 00CITY KUBAThHCS.

IKCTPAKTOPHI U 000pyA0BaHMeE 51 IKCTPAKIUH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B 9KCTpakTOpbl ¢ PACTBOPHUTENIEM MOCTYMAaeT KaK pacTBOp OOJNYYSHHOTO TOIUIMBA W3
JICCONTbBEPOB, TAK U OPTaHUYECKUN pacTBOp, C MOMOIIBI0 KOTOPOTO Pa3lelNsoTCs ypaH,
IUTYTOHUW W TPOIYKTHI nenenus. OO0opymoBaHUE AJI SKCTPAKIUH PACTBOPUTEIIEM OOBIYHO
KOHCTPYHUPYETCS] TAKUM 00pa3oM, YTOOBI OHO YIOBJIETBOPSIIO KECTKUM DKCILTYATAIIMOHHBIM
TpeOOBaHUSIM, TAaKUM, KaK JUIUTCIBHBIA CPOK CITY)KOBI 0€3 TEXHHYECKOTO OOCITYyXKHUBaHUS
WK JICTKaA 3aMCHACMOCTD, IIPOCTOTA B SKCIUTyaTallUM U YIIPABJICHUU, a TAKXKE TMOKOCTE B
OTHOIIICHUY U3MECHEHUS apaMeTPOB TpoIiiecca.

CrnenmanbHO TpeAHA3HAUYCHHBIE WM TOATOTOBICHHBIE 3KCTPAKTOPHI C PAacTBOPHUTENEM,
Takhe, KaK HacaJO4YHble WM IIyJIbCAMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTONHbIC
armaparsl WM HEeHTPOOSKHBIE KOHTAKTHBIC alllapaThl Ul HCIOIb30BaHMUS HA yCTAaHOBKE TI0
00paboTKe OOJYYEHHOTO TOIUIMBA.  JKCTPAKTOPBl C PACTBOPHUTENIEM JOJDKHBI OBITh
YCTOMYMBBI K KOPPO3HMOHHOMY BO3IEHCTBHIO a30THOM KHCIOTBI.  OJKCTPakTOpPBHl C
pacTBOpUTENIEM OOBIYHO M3TOTABIMBAIOTCS C COOJIOJCHHWEM YPE3BBIYAHO BBICOKHX
TpeboBaHmii (BKIIOYAsh TPUMEHEHHUE CHEIHAIbHBIX METONOB CBapKH, WHCIICKIIHH,
obecrieueHre U KOHTPOJIb KauyecTBa) U3 MaJOyTJIEPOANCTHIX HEPKaBEIOLINX CTaleH, TUTaHa,
IIUPKOHUSI WIIM JPYTHX BEICOKOKAUYECTBEHHBIX MaTepHAaJIOB.

XumMHnyeckue pe3epByapsl ISl BbIACP:KUBAHUSA WM XPAHCHUA
BBOJAHOE 3AMEYAHUE

Ha osrame skcTpakumu pacTBOpUTeNeM 00pa3yloTcsl TPU OCHOBHBIX TEXHOJOTHYECKHX
MIOTOKA JKUAKOCTU. PesepByapbl [UId BBIACPKUBAHUS WIM XPAaHEHHS HCIONB3YIOTCS B
JanbHelel o0paboTke BceX TpeX MOTOKOB CIECAYIOLIMM 00pa3oM:
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3.6.

a) pacTBOp YHCTOTO Aa30THOKHUCIOTO YpaHa KOHIIEHTPUPYETCS BBIMAPUBAHHEM U
MPOUCXOUT TIPOIECC NEHUTPAIH, T/I€ OH IPEBpallaeTcs B OKCHJ ypaHa. OTOT
OKCHJ] IOBTOPHO HCIIOJIb3YETCS B SIICPHOM TOIUTMBHOM IIHMKIIE;

b)  pacTBOp BBICOKOAKTUBHBIX TPOJIYKTOB JEJCHHS OOBIYHO KOHIEHTPUPYETCS
BBIMIAPUBAHUEM M XPAHUTCS B BHJE KOHIEHTPUPOBAHHON JKMAKOCTH.  OJTOT
KOHLIEHTPAT MOXET BIIOCJICACTBUH MPOUTH BBIIAPHUBAHUE WM OBITH IpeoOpa3oBaH B
(hopMy, IPUTOHYIO ISl XPAaHESHUS HITH 3aXOPOHEHUS;

c) pacTBOp YMCTOTO HUTpATa ITyTOHHA KOHLIIEHTPUPYETCS U XPAHUTCS IO MOCTYIUICHUS
Ha JalpHEHIIne Tarbl TEXHOJIOTHYECKOro mpolecca. B "acTHOCTH, pe3epByapsl I
BBIICP)KMBAHUSA WIM XPAaHEHUS pPACTBOPOB IUIYTOHUS KOHCTPYHPYIOTCS TaKHM
00pa3zom, 4yToObI M30€XKaTh CBI3aHHBIX C KPUTUYHOCTBIO MPOOJIEeM, BOSHUKAIOLUINX B
pe3yibTaTe N3MEHEHNH B KOHIIGHTPAIMK WK popMe TaHHOTO MOTOKA.

CrienuanbHO MpeHa3HaYCHHBIC WITH MTOITOTOBJICHHBIC pe3epBYaphI s BBLICPKUBAHUS UITH
XpaHEeHUsl U1 WCIOJb30BaHUS HA YCTAHOBKE IO IepepadoTKe OOJIy4YeHHOTO TOILIHBA.
PesepByapsl i1 BBIACPKUBAHWSI WM XPAHCHHS JOJDKHBI  OBITh  YCTOWYHMBBI K
KOPPO3UOHHOMY BO3JCHCTBHIO a30THOM KHUCIOTBHL. Pe3epByapbl JJsl BBLACPKUBAHUS WIIH
XpaHEeHUsT OOBIYHO HM3TOTABIMBAIOTCS W3 TaKUX MATEpPHANOB, KaK MallOyTICpPOUCTHIC
HEPIKaBEIOIINE CTAIH, TUTAH WM [IMPKOHUIA WK IPYTHE BHICOKOKAYECTBCHHBIC MaTCPHAIIBL.
PesepByapbl /Ui BBIICPKUBAHHUS WM XPAHCHHS MOTYT OBITh CKOHCTPYHPOBAHBI TAKUM
obpazoM, YTOOBI WX OJKCIUTyaTallsl W TEXHUYECKOE OOCITyXKHMBAaHHE IPOU3BOIMINCH
JUCTAHIIMOHHO, U MOTYT MMETh CJICIYIOIINE OCOOCHHOCTU C TOYKH 3PEHHSI KOHTPOJIS 3a
SIIEPHON KPUTUYHOCTBIO:

1) OOpHBIM PKBHBAJICHT CTCHOK WM BHYTPEHHUX KOHCTPYKIHWHA paBEeH IO MEHBIICH
mepe 2%, mibo

2) UITHHIPUYECKHIE pe3epByaphl HIMEIOT MaKCUMalbHbIN auameTp 175 MM (7 oioiimMoB),
b2 ()

3) MPSMOYTOJBHBIA MJIM KOJBIEBOW pe3epByap MMEET MaKCUMalIbHYIO HIUPUHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHHM HUTPATA IUIYTOHUSA B OKCH/L

BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE YyCTaHOBOK 10 Tepepa0dOTKe JTOT KOHEYHBIH MPOIecC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIYTOHHS B JBYOKHCHh IUTyTOHHsS. B 4YHCIO OCHOBHBIX
orepanuii  3TOro Ipolecca BXOJIMAT: XpaHEHHE ¥ KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTUYECKOTO MaTepHhalla, OCaKJICHHE M pa3felieHHe TBEPIOW W IKUAKOU (asbl,
MpOKaJTMBaHUe, OOpalleHne ¢ TPOAYKTOM, BEHTWIANMS, OOpalleHne C OTXOJaMHu |
yHpaBJieHHE MPOIIECCOM.

3aMKHYTBIC CHUCTEMBEI, CIICHIUAJIBHO MMPEAHA3HAYCHHBIC UJIX ITOATOTOBJIICHHBIC IJIs1 KOHBEPCUHU
HUTpaTa IUIyTOHHUSA B OKCHUA IUIYTOHHA, B YaCTHOCTH, O60py2:[OBaHHbIe TaKHUM o6pa30M,
4TOOBI H30€KATh AOCTHIKCHHUS KPUTUYHOCTH U palallUOHHBIX 3(1)(1)€KTOB, a TaKKE CBCCTH K
MHUHHUMYMY OITACHOCTH, CBA3AHHBIC C TOKCHUYHOCTBIO.

CucreMa KOHBEPCHM OKCH/IA IUIYyTOHUS B MeTaJL
BBOJIHOE 3AMEYAHUE

DTOT TpoIecc, KOTOPhI MOXET OBITh CBSI3aH C YCTAaHOBKOM MO IepepaboTke, BKIIFOYAET
(ropupoBaHUEC JBYOKHCH IUTyTOHHS, OOBIYHO C NPUMEHEHHEM BBICOKOAKTHBHOTO
(bTOpHCTOrO BOAOPO/A, C IIETBbIO TONyUeHHs (TOPUIA MIYTOHUS, KOTOPBIA BIOCIEICTBUN
BOCCTaHABIIMBAETCS C TIOMONIBKO METAJUTMYECKOT0 KAalbIUs BBICOKOM YHCTOTBHI JIO
MOJIy4Y€HUA METAUIMYCCKOI'o IUIYTOHUA U Q)TOpHI[a KajJdblusd B BHAC IIIJIaKa. B uwucno
OCHOBHBIX OIlEpaluii JaHHOTO MpPOIecca BXOJSAT: ¢TopupoBanue (Hanmpumep, C
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5.1.1.

MIPUMEHEHUEM O00O0pYIOBaHUS, COJEpHKAIIEro OJIaropoJHbIe METaUIbl WIK 3allUIICHHOTO
MOKPBITHEM M3 HHX), BOCCTAHOBJICHHE MeTallia (HampuMep, ¢ MPUMEHEHHUEM KePaMHUECKIX
TUTJICH), BOCCTAHOBJICHHE IUIaKa, OOpalleHHe C MPOMYKTOM, BEHTHIIAIWSA, OOpaImIeHue C
OTXO/IaMU U YIIPABJIICHUE MPOIECCOM.

33MKHYTI>IG CUCTEMBI, CIICHUAJILHO TMPCAHASHAYUCHHBIC MWW IOATOTOBJICHHBIC  IJIA
Opou3BOACTBA MCTAJUIMYECKOI'O IIJIYTOHUS, B 4aCTHOCTH, O60py,E[OBaHHBIe TaKNM 06pa30M,
4TOOBI U30€KATh AOCTHIKCHHUS KPUTUYHOCTH U paJUallTUOHHBIX 3(1)(1)€KTOB, a TaKKE CBCCTH K
MHUHHUMYMY OITACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YCcTaHOBKH JJIfl H3rOTOBJICHNUS TOILIMBHEIX 3JIEMEHTOB
"YcTaHOBKA /I U3TOTOBIICHUS TOIUTMBHBIX AIIEMEHTOB" BKJIFOYAET 000pYI0BaHHUE:

a) KOTOpO€ O0OBIYHO HaXoOuTCA B HEMOCPEACTBCHHOM KOHTAKTE C TCXHOJIOTHYCCKHUM
IIOTOKOM AACPHOro Mare€purajia WM HCHIOCPCACTBECHHO O6pa6aTLIBaeT €ro, HJIn XKeE
yOpasJIACT UM, UJIH,

b) KOTOpPOE TePMETU3UPYET SANESPHBIA MaTEpPHaIl BHYTPH 00OJIOUKH.

YcTaHOBKH /ISl pa3jiesieHUsi H30TONOB YPaHa U 000py/10BaHHE, KPOMe AaHATUTHYECKUX
NpUGOPOB, CIENHATLHO NMPeIHA3HAYEHHOE W MOAT0TOBJIEHHOE /IJIsl 3TOT0

IIpeamersl 000OpyMOBaHUS, HA KOTOPbIC, KaK CUUTACTCS, PACIPOCTPAHSCTCS 3HAYCHUE
(dpaspr "obopymoBaHUE, KpOME AHATUTHICCKUAX MPHUOOPOB, CIICIIHATLHO MPETHA3HAYCHHOE
WJIU TIOJTOTOBJICHHOE" ISl pa3AesieHUs M30TOTIOB YpaHa, BKIIIOYAIOT B CeOsI:

T'azoBble ueHTpn(byrn N y3Jbl U KOMIOHEHTDLI, CICHUAJIBHO NPEeAHAZHAYCHHBIC WJIA
MOoATr0OTOBJICHHBIC AJIf1 UCIIOJIB30BAHHUS B Ira30BbIX ueHTpMQ)yrax

BBOJIHOE 3AMEYAHUE

l"azoBas neHTpHEdyra 0OBITHO COCTOUT M3 TOHKOCTEHHOTO(BIX ) IMUIHHIPA(0B) JHAMETPOM OT
75 mm (3 mroiima) mo 400 mm (16 m0oiiMOB) € BEepTHUKaIbHOM LEHTPAJbHON OCHIO,
KOTOpBIYi(e) moMenieH(bl) B BAKYyM M BpaIiaercs(foTcs) ¢ BHICOKON OKPY>KHOU CKOPOCTHIO
mopsinka 300 m/c wim Oonee.  J{mst mocTibkeHUS OONBIIONH CKOPOCTH KOHCTPYKIIMOHHBIE
MaTeprabl BPAIIAOMINXCS KOMIOHEHTOB JOJDKHBI UMETh BBICOKOE 3HAYEHHE OTHOIIEHUS
MPOYHOCTH K IUIOTHOCTH, a POTOpHas cOopka U, CIIeAOBaTelIbHO, OTHENbHBIE €€
KOMITOHEHTBI JOJDKHBI U3TOTOBIISATHCS C BBICOKOH CTEMEHBIO TOYHOCTH, YTOOBI pa3zbaliaHc
ObUT MUHHUMAIbHBIM. B omimume ot apyrux wneHTpudyr rasoBas HeHTpudyra st
oborameHnsi ypaHa HMeeT BHYTPU pOTOPHOM  KaMmepbl  Bpallarolryrocs(uecs)
neperoponky(n) B opMe nucka M HEMOABIKHYIO CHCTEMY mojaud U oTBoda rasa UF6,
COCTOSIIIIYTO IO MEHBIIIEH Mepe U3 TpeX OTAEINHHBIX KaHAJIOB, ABa U3 KOTOPBIX COSTUHEHHI C
JonaTrkaMu, OTXOASIIMMU OT OCH poTopa K mepudepuilHol yacTh pOoTOpHON Kamephl. B
BaKyyMe HaXOJUTCS TaKX€ PsJ BAKHBIX HEBPAIIAIOIIUXCS 3JEMEHTOB, KOTOpbIE, XOTA U
UMEIOT OCOOYH0 KOHCTPYKIIMIO, HE CJIOXHBI B W3TOTOBICHWH WM HE W3TOTOBIIOTCS W3
YHUKQJIBHBIX MatepuanoB. LleHTpudykHas ycTaHOBKA, OJHAKO, TPeOyeT OOJBINIOro Jucia
3THUX KOMIIOHEHTOB, TaK YTO HMX KOJHUYECTBO MOXKET CIYKUTh BaKHBIM HHAMKATOPOM
KOHEYHOTO MCII0JIb30BaHUs.

Bpamaromuecsi KOMIOHEHTbI

a)  IlonHsle poTopHBIe COOPKU:

TOHKOCTEHHbIE LIWJINHAPBI WIH PSI COEANHEHHBIX MEXy COOOH TOHKOCTCHHBIX LIUIMHAPOB,
W3TOTOBJICHHBIX W3 OJHOTO WM 0Ojiee MaTepUallOB C BBICOKUM 3HAYEHHUEM OTHOIICHHUS
NPOYHOCTH K IUIOTHOCTH, yKazaHHeIx B [IOSCHUTEJIBHOM 3AMEYAHUU «
HactosimeMy pasgeny. CoeauHeHHe LWIMHIPOB MEXAYy COOOM OCYIIECTBISETCS HpU
TTOMOIIA THOKUX CHIIL(MOHOB WIJIM KOJIEIl, ONMMCAHHBIX B yacTH 5.1.1. ¢) Hmke. CoOpaHHBIHA
pOTOp HMeeT BHYTPEHHIOIO(ME) TeperopoAKy() W KOHIEBBIE Y31Ibl, ONHCAaHHBIE B
gactax 5.1.1.d) u e) Hmwke. OmgHako momHas cOOpKa MOXKET OBITH TIOCTaBJICHA 3aKa3UUKY B
YaCTUYHO COOPAaHHOM BHJE.



b)  PortopHbie TpyOBsI:

CHENHMaNbHO TMpeIHA3HAYCHHbIE WM TIOJATOTOBJICHHBIE TOHKOCTEHHBIC NHJIMHIPHI C
tommuHOM crenkm 12 MM (0,50 mrofiMa) mim MeHee, auameTpoM oT 75 mMm (3 mroiima)
10 400 MM (16 mr0MOB), W3TOTOBJICHHBIE W3 OJHOTO WU 00Jiee MAaTepUaIOB, MMEIOIIIX
BBICOKOE  3HAueHWE  OTHOIIEHUS  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[MOACHUTEJIBHOM 3AMEYAHUMU k HacToAleMy pa3iemy.

c) Konpua nnm cunboHsI:

KOMITOHEHTBI, CIICIIHAIbHO MPEIHA3HAYCHHBIC WM [TOATOTOBJICHHBIC JJIs CO3/IaHUS MECTHOMN
OTOpPBI JJII POTOPHON TpyOBl WM COEOUHEHHS psga pOTOpHBIX TpyO.  Cuib(hoHBI
TIPEACTABISIOT COO0 KOPOTKHE IMIMHIPH ¢ TOMMUHON cTteHkr 3 MM (0,125 mrotima) mmm
MeHee, AuaMeTpoM oT 75 MM (3 mroiima) 10 400 mm (16 mr0WMOB), UMEIOIIUX OAWH TOp U
W3TOTOBJICHHBIE M3 OJHOTO W3 MAaTepHalioB, MMEKOIIUX BBICOKOE 3HAYECHHE OTHOIICHUS
MPOYHOCTH K IuIOTHOCTH, yKazaHHbXx B [IOSICHUTEJIbBHOM 3AMEYAHUU x
HACTOSIIIEMY pa3zemy.

d)  Ileperopomku:

KOMIIOHEHTHI B ¢opMe aucka muameTpoMm oT 75 mm mo 400 mm (ot 3 mo 16 mioiimoB),
CTIEITHAIBHO TIpeIHA3HAUYCHHBIC WM IMOATOTOBIICHHBIC IS YCTAHOBKH BHYTPH POTOPHOU
TpyObl LEeHTpU(Yru C LENbI0 HW30JMPOBaTh BBHIMYCKHYI0 KaMepy OT TJaBHOU
pa3ieauTeNbHONM KaMephl U B HEKOTOPBIX CIIy4asx OJs yJydileHus uupkymsauu raza UF6
BHYTPH TJIaBHOM pa3IeTUTEIbHON KaMephl pOTOPHOU TPYObI M H3TOTOBJICHHBIE U3 OJTHOTO U3
MaTepHaIOB, HWMEIOIINX BBICOKOE 3HAYCHUE OTHOIICHHS] IMPOYHOCTH K IUIOTHOCTH,
ykazanHbix B [IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmeMy pa3ieny.

e) Bepxuue/HnKHUE KPBILIKH:

KOMIIOHEHTHI B ¢opMe naucka auameTpoMm oT 75 MM (3 mroitma) mo 400 mm (16 mroiimoB),
CHeLMAbHO TpeIHa3HaYeHHbIE WM MOATOTOBICHHBIE TAaKMM O0pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh JUAMETPy KOHIIOB POTOPHOM TpyOBI M O1aronaps atomy yaepxusatb UF6
BHYTPH €€. OTU KOMIIOHEHTHI HCIIOJIb3YIOTCS AJIsl TOTO, YTOOBI NOAEPKUBATh, yIEPKHUBATH
WK COAEPKaTh B ce0e KaK COCTaBHYIO YacTh DJIEMEHTHI BEPXHErO MOIIIUITHUKA (BEpXHSS
KpBIIIKa) WM CIYXWTh B KauyecTBE HECYLIEH 4YacTH BpAILAIOIINXCS 3JIEMEHTOB
UIEKTPOABUTATENIE M  3JEMEHTOB HIDKHEIO IOAIIMIHUKA (HIDKHASA — KpBIIKA), U
U3TOTOBJIAIOTCA M3 OJHOTO W3 MaTepHalIOB, MMEIOIIMX BBICOKOE 3HAY€HHE OTHOIIEHUS
MPOYHOCTH K IUIOTHOCTH, yKazaHHeIx B [IOSICHUTEJIBHOM 3AMEYAHUU «
HACTOSIILEMY pa3ieiy.

[NOACHUTEJIBHOE 3AMEYAHUWE
s Bpalmaomuxcs KOMIIOHEHTOB [IEHTPU(YT HCIOIB3YIOTCS CIeAYIONINE MaTePUaIbL:

a)  MapTEHCHTHOCTApEIOIINE CTalld, UMEIONIHEe MaKCHMAIbHBINA Mpeaesl MPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m? (300 000 dyHT/KB. M1oiim) wiu Goree;

b)  amOMUHHMEBBIE CIUIaBBl, MMEIOIIME MAKCHUMaJbHBIM TpeAed I[POYHOCTH Ha
pactsokenue 0,46 x 10° H/m? (67 000 ¢yHT/KB. mroiiM) mu Gotee;

c) BOJIOKHUCTBIE (HUTEMOMOOHBIC) MaTepuajbl, NPUTOJHBIC JUIS WCIOJB30BAHUS B
KOMIIO3UTHBIX CTPYKTypaX W WMEIOIIMe 3HAYeHHsS YIEIbHOTO MOAYJS YIPYTOCTH
12,3x 10°M nam Gomee ¥ MAaKCHMAIBHOTO YIEIBHOrO Mpeleia MPOYHOCTH Ha
pactsxenue 0,3 x 10° wm Goree ("ynenbHBI MOIYNb yOpyroctu" - 3TO MOIYJb
IOnra B H/Mz, JICJICHHBIA Ha yNETIbHBIM BeC B H/M3; "MaKCUMaNbHBIA yIEIbHBIN
MIpeaeNl TIPOYHOCTH Ha PacTsHDKeHHE" - 3TO MaKCHMAaJbHBINA TIpenen MPOYHOCTH Ha
pacTsKeHUE B H/Mz, JICJICHHBIN Ha YJIeIHHBIA BEC B H/ME.



5.1.2.

CraTHnyecKue KOMIIOHEHTHI
a) TToAmIMIIHUKY ¢ MArHUTHOM OIBECKOH

CrnenmanbHO IIpeJHAa3HAYCHHbIE WM [IOATOTOBJICHHBIE ITOALUIMIIHUKOBBIEC Y3JIbl, COCTOSIINE
U3 KOJIBIICBOI'O MarHuTa, MOJBEIICHHOTO B 000Me, coaepikalleil neMnupyonyo cpey.
Oboiima wu3roraBiamuBaercst u3 croiikoro k UFg marepuana (cm. [IOSCHUTEJIBHOE
3AMEYAHMUE «x pazneny 5.2.). MarauT COCTUHSAETCS C IOTIOCHBIM HAKOHEUYHUKOM HITH
BTOPHIM MarHMTOM, YCTaHOBJIEHHBIM Ha BEpXHEH KpBIIIKe, OMHCaHHON B pasaerne 5.1.1. e).
Marsutr MoeT UMeTh (OpMy KOJbLA C COOTHOLICHWEM MEKAY BHEIIHHM M BHYTPEHHUM
JuaMeTpaMH, MEHbUIMM WIW paBHBIM 1,6:1. Maraut Moxer uMeTh (opMmy,
obecrreunBaronyo HavdanbHyo mpoHuiaeMocts 0,15 'm/m (120 000 exuaur CI'C) wn
Ooyee, WIM OCTaTOYHYI0 HamMarHuueHHOCTh 98,5% wnm Oonee, WM TPOU3BEICHUE
MHIYKIHHA Ha MaKCHMAJIbHYIO HANpsKeHHOCTh mois Gonmee 80 k/Lx/m (107 T'e.d). Kpome
OOBIYHBIX CBOWCTB MaTepHana, HEOOXOIUMBIM IPEABAPUTENIBHBIM YCIOBHUEM SBIISETCS
OoTrpaHUYCHHE OYeHb MajbiMu fomyckamu (MeHee 0,1 mm mmm 0,004 mroiima), OTKIIOHEHUS
MarHUTHBIX OCEH OT T'EOMETPHYECKHX OCed WM olecredyeHue oco00il TOMOTEHHOCTH
MaTepHaja MarHuTa.

b) [opmmmankw/ nemmdepsbl

CrnenmanbHO MpeAHA3HAYCHHBIE WIM TOATOTOBICHHBIC MOAIIMITHUKH, COJACpKALIHe Y3em
OCB/YMJIOTHUTENILHOE KOJIBII0, CMOHTHPOBaHHEIH Ha feMiipepe. Och 00BIYHO MPEACTABIACT
co00¥ Ba M3 3aKaJCHHOW CTalIM ¢ OJHUM KOHIIOM B (hopMe Toirycdhepsl, B CO CPEACTBAMU
MOJICOeIMHEHNSI K HW)KHEW KpBIIIKE, OMHcaHHOW B paszene 5.1.1.e), Ha apyrom. Bam,
OJTHAKO, MOXKET OBITh COCAMHEH C THAPOJWHAMHUYECCKAM MOAMIMIHUKOM. Kombio uMeeT
dbopmy TabmeTkn ¢ ToONychEpPUUESCKHM YIIIyOJieHHEM Ha OJHOW IOBEPXHOCTH. ITH
KOMITOHEHTBI YaCTO MOCTABIISIIOTCS OTIEIBHO OT AeMIdepa.

c) MonekyIsapHbIe HaCOCHI

CrienManbHO TMPeJHA3HAYCHHBIC WM MOATOTOBJICHHBIC NWJIMHAPHI C BBITOUCHHBIMHA HITH
BBIJIABIICHHBIME BHYTPH CHHPATbHBIMH KaHABKAMH W C BBICBEPJICHHBIMH BHYTpPHU
OTBEpPCTHSMH. THUITOBBIMU pa3MepaMM SIBIISIOTCS CIEAYIOUINE: BHYTPSHHHHA IUaMETP OT
75 MM (3 mroiima) o 400 MM (16 mroitmoB), TommuHa creHKH 10 MM (0,4 mroiima) win
Oonee, C JUIMHOW, paBHOW AWAMETpy WIH OOJBIIE. KanaBku OOBIYHO HWMEIOT
MIPSIMOYTOJILHOE TIOTIepeYHOe ceueHne u rryouny 2 mum (0,08 mroitma) uimu 6o:ee.

d) Crarops!l gABUTaTenei

CrnenmanbHO TpeIHA3HAUYCHHBIC FUIM ITOATOTOBIICHHBIC CTATOPHI KOJIBIIEBOH (hOPMBI IS
BBICOKOCKOPOCTHBIX MHOT'O()a3HBIX THCTEPE3UCHBIX (MJIM PEaKTUBHBIX) JICKTPOABHraTeICH
MIEPEeMEHHOTO TOKA JUIsl CHHXPOHHOW pabOThl B YCIOBUSAX BaKyyMa B JIMANa30HE YacTOT
600-2000 't m B nuamazone momHocted 50-1000 BA. Cratopbl cocToST W3 MHOTO(a3HBIX
00MOTOK Ha MHOTOCIIOHOM >KEJIE3HOM CEpICYHHKE C HU3KHMH MOTEPSMH, COCTOSIIEM M3
TOHKHUX IUTACTHH, 00bI4HO TommuHOK 2,0 MM (0,08 mroiiMa) miin MeHee.

e) Kopryca/npueMHUKH HEHTPUDYTH

KoMmmoHeHTsI, crienuansHo NpeqHasHaueHHbIe WM MOATOTOBJICHHBIE U pa3MEIICHHS B
HUX COOpPKM pOTOpHON TpyObl Ta3oBoil mentpudyru. Kopmyc cocTouT u3 XecTKOTo
HWIMHApA ¢ TOMMMHON creHku 1o 30 MM (1,2 moliMa) ¢ MPEIU3UOHHO 00pabOTaHHBIMU
KOHI[AMH JUTSI YCTAaHOBKH TOJIIMITHUKOB M C OJHUM WM HECKOJBKHMH (hIaHIaMu s
MoHTaxa. (OOpaboTaHHBIE KOHIBI MapajuIeIbHBI APYr APYry W TEpIeHIUKYIISIPHBI
MpoJoabHON ocu muiauHApa B npenenax 0,05 rpagyca niau menee. Kopmyc MoxkeT Takke
MIPENICTABIATE COOOH KOHCTPYKITUIO SYEUCTOTO THMA I pa3MEIeHUs B HEM HECKOJIbKHX
poTopHBIX TpyO. Kopiyca n3rotaBimmBaroTcs U3 MaTepuaioB, Koppo3uecTonkux K UFq, nmm
3aIUINAI0TCS OKPBITHEM U3 TAKUX MaTepHaIOB.



5.2.

5.2.1.

) JloBymiku

CrienualibHO TpeTHa3HAYEeHHBIE WM TOJTOTOBICHHBIE TPYOKH BHYTPEHHHUM TUAMETPOM JIO
12 MM (0,5 mrotima) st m3Biedenus raza UFg w3 poropHOi#t TpyOBI M0 MeToay TpyOkm [luto
(T.e. c oTBEpCTHEM, HAIIPABIEHHBIM Ha KPYroBO MOTOK ra3a B pOTOpHO# TpyOe, K IpruMepy,
MOCPEACTBOM H3rMba KOHIIA PajHalibHO pPACIHOJIOKEHHOW TPyOKH), KOTOpBIE MOKHO
MIPUKPENIUTh K IIEHTPAaJbHOW CHUCTeME H3BJICUCHHs] Ta3a. |pyOKH HW3TOTOBJICHBI W3
MarepuanoB, Koppo3uecToilkux K UFe, WM 3allyInarTcs MNOKPBITHEM W3 TaKUX
MaTepUaNoB,

CHeIIl/Ia.]]bHO npezmamaqeﬂﬂble WM MOATr0TOBJICEHHBbIC BCIIOMOraTeJIbHbIC CHCTEMBI,
oﬁopy)lonanue U KOMIIOHEHTHBI AJIA UCIIOJIB30BAHUA HA Fa30HeHTpI/I(l)y)KHOﬁ yCTaHOBKe
0 000TraIeHuI0

BBOJAHOE 3AMEYAHUE

BcriomorarenpHble  CHCTEMBI, OOOpPYAOBaHHE HM  KOMIIOHEHTH —Ta30UeHTpH(YKHON
YCTaHOBKHU 1O 00OTAIICHUIO MPENCTABISIOT COO0H CUCTEMBl YCTaHOBKH, HEOOXOAUMBIE ISt
nogaun UFg B meHTpudyru, Ui CBsI3HM OTICIBHBIX LEHTPUDYT MEXAy coO00H C Ienbio
o0pa3zoBaHUs KacKazoB (WM CTyNEHEH), 9TOOBI JOCTHYhL 0oJiee BHICOKOTO OOOTAIleHHS U
uzBneys "mpoaykt" u "xBocThl" UFs u3 nentpudyr, a Taxke obopynoBanue, He0o0X0auMoe
IUIsl IPUBENICHNS B ICHCTBHE LEHTPU(YT WM AJIS1 YIPABICHUS yCTaHOBKOM.

Oo0bruno UFg ucnapsiercst U3 TBEpABIX BEIIECTB, MOMEIICHHBIX BHYTPH IOJOTPEBACMBIX
ABTOKJIABOB, W TMOJacTcs B ra3oo0pa3Hoil ¢opme Kk UeHTpudyram uepe3d CHUCTEMY
KOJUICKTOPHBIX TpyOormpoBomoB kackama. "lIpoaykt" m "xBoctel" UFs, moctymaromme u3
HeHTpUGyT B BHUJIE Ta3000pa3HBIX TOTOKOB, TAKIKE MIPOXOAST YePe3 CUCTEMY KOJUIEKTOPHBIX
TpyOONPOBOIOB Kackala K XOJOIHBIM JIOBYIIKaM (paOOTAIOUIMM MPH TEMIEpaType OKOJIO
203° K (-70°C)), roe oHM KOHIEHCHPYIOTCS M 3aT€M IMOMENIAIOTCS B COOTBETCTBYIOILHE
KOHTEHHEepH! ISl TPAaHCIIOPTUPOBKHU WM XpaHeHHUs. Tak Kak ycTaHOBKa IO OOOTalieHHIo
COCTOMT W3 MHOTHUX ThICSY [EHTpU(Yr, COOpPaHHBIX B KackKajbl, CO3JAIOTCS
MHOTOKHJIOMETPOBBIC KOJUICKTOPHBIE TPYOOMPOBOIBI KACKATIOB C ThICSYaMU CBAPHBIX IIBOB,
npuIcM cXema OCHOBHOH qacTu Hux COG}Z[I/IHGHI/Iﬁ MHOT'OKpPAaTHO IMOBTOPACTCA.
O0opynoBaHuEe, KOMIIOHEHTHI W  CHUCTEMBl TPYyOOIIPOBOJOB  H3TOTABIUBAIOTCH  C
COOJTIOZICHUEM BBICOKUX TPeOOBaHUI K BAKYYM-TUIOTHOCTH U YUCTOTE 0OPabOTKH.

Cucrembl ogayn/cucTeMsbl 0TBOAA ''mMpoayKkTa' u "XBOCTOB"

CHeHI/IaJILHO NpE€AHA3HAYCHHBIC WM IIOATOTOBJICHHBIC TEXHOJIOTHYCCKUE CUCTCMBI,
BKIIOYAKOIIHUC:

NHUTAIOIIME aBTOKIABbl (WJIM CTaHLWH), UCHoONb3yeMble s nogaun UFg B kackaibl
uneHTpudyr npu gasnenun Ao 100 xIla (15 ¢yHT/KB. AFO¥IM) B Tpu cKOpocTH 1 Kr/4
niu 0oJee;

JecyOIMMaTophl (HMIM XOJIOHbIE JIOBYIIKH), UCIIOIb3yeMble st BbiBenaeHuss UFg u3
KackanoB npu Aasienuu a0 3 klla (0,5 pyHT/kB. Aroiim). JlecyOnmmMaTopsl CIIOCOOHBI
oxnaxkaarbes 10 203° K (-70°C) u marpepatses 1o 343° K (70°C);

craniuu "mpomykra" u "XBocTOB", wucmonp3yeMble s mepemenieHus UFg B
KOHTEUHEPBHI.

DTa ycTaHOBKa, 000pyI0BaHNE U TPYOOIIPOBOIBI MMOTHOCTHIO M3TOTABIUBAIOTCS U3 CTOMKIX
k UF¢ matepuanoB wnu 3amumarorca nokpeituem u3 Hux (cMm. [HOACHUTEJIBHOE
S3AMEYAHUE « panHOMY pasmeny) ¢ COONIOACHWEM BBICOKHMX TpeOOBaHWM K
BaKyyM-IUIOTHOCTH U YHCTOTE 00pabOTKH.



5.2.2.

5.2.3.

5.24.

5.3.

MaluuHHBIE CHCTEMbI KOJJIEKTOPHBIX prﬁOl’lpOBO}IOB

CrnenmanbHO MpeJHAa3HAYCHHBIE WM IOATOTOBJICHHBIE CHUCTEMBI TpPyOONpPOBOIOB U
KoJiekTopoB 1uia  ynepxaHusi UFs BHyTpu neHTpudyXHBIX KackagoB.  OTa CeTh
TpyOOIPOBOIOB OOBIYHO TPEACTABISET COOOW cHCTeMy C "TPOHHBIM" KOJUIEKTOPOM, U
Kaxnaasi HeHTpudyra coeguHEeHa C KaXIbIM U3 KOJUIeKTOpoB. CremoBaTenbHO, cXxema
OCHOBHOM 4YacTH HUX COCOUHEHUS MHOTOKPAaTHO IOBTOPSIETCS. OHa TOJHOCTHIO
usrorasiuBaercs u3 croiikux Kk UFs matepuanos (cm. IIOSAICHUTEJIBHOE 3AMEYAHUE
K HACTOSIIEMY pa3fieiy) C COOJIOAEHHEM BBICOKMX TPeOOBaHMH K BaKyyM-IUIOTHOCTH W
YUCTOTE 00pabOTKU.

Macec-cnekTpoMeTpbl/HcTOYHHKH HOHOB 1151 UF

CrnenmanbHO TIpeIHA3HAYCHHBIC FJIM TIOATOTOBJICHHBIE MAarHWTHBIE WM KBaJpYIIOIbHBIC
Macc-CIeKTPOMETPHI, CITOCOOHBIE TPOU3BOAUTH MPSIMO OTOOP MPOO MoJaBaeMoi MaccChl,
"mpoaykra" wim "xBocToB" W3 ra3oBblx mMoTokoB UFg m obmamaromiue moidHBIM HabOpoM
CIICIYIONTUX XapaKTEPUCTHK:

1. yAenIbHas pa3pelaroiias ciocooHOCTh 1o Macce cBhitie 320;

2. COACPKAT HMCTOYHUKHU HOHOB, H3IOTOBJICHHBIC W3 HUXpOMa WJIW MOHCIA WIA
3alMUIICHHBIC ITOKPBITUEM U3 HUX, NI HUKCIMPOBAHHBIC,

3. coJiepKaT HOHU3AIIMOHHBIE UCTOYHUKH ¢ OOMOApAMPOBKOM FIEKTPOHAMU;

4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO [T M30TOITHOTO aHAIIN3A.

IIpeodpa3oBaTe 4aCTOTHI

[IpeoOpazoBaTenn YacTOTHl (TakXKe W3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CTIEITHAIBHO TpeaHa3HAYCHHBIC WU MOATOTOBIICHHBIC IJIS MATAHUS CTATOPOB IBUTATEIICH,
ONpeieNeHHbIX B moanyHkre 5.1.2.d), wiM YacTH, KOMIIOHCHTBI W IOJCOOPKH TaKUX
peoOpasoBaTesiel 4acTOThI, 001 JAI0NIHE TOJHBIM HA0OPOM CIIEAYIOUINX XapaKTePUCTHK:

1. MHoroda3HbI# BeIX0[ B muana3one ot 600 mo 2000 I'm;

2. BBICOKAsl CTAOMILHOCTH (cO cTabunmuzanuei yacTothl sryuiie 0,1%);
3. HU3KHE HeIMHEHHbIE UCKakeHUs (MeHee 2%);

4. KOA(PUIMEHT T0JIe3HOTO AeicTBUs cBbIme 80%.
[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuucnenHoe BbIle O00OpYAOBaHHE BCTYNaeT B HEMOCPEACTBEHHBIM KOHTAKT C
TexHoJorndeckuM razoMm UFq MM HEMOCpeACTBEHHO yMpaBisieT paboToWd LEHTpubyr u
IIPOXOKACHUEM I'a3a OT HEHTpUyrH K HeHTpU(]yre 1 u3 Kackazia B KacKaf.

Kopposzuectoiikue k UFg maTepuansl BKJIIOYAIOT HEPKABEIOUIYIO CTallb, aJIOMUHUH,
AIFOMHHUEBBIC CIUIaBbl, HUKEIIb WK CIUIaBhI, coneprkariue 60% u 0ojiee HUKEIIS.

Cl'lelIHaJ'lI)HO NpeaIHasHAYCHHbIC HJIH MOAT0TOBJICHHLIEC CﬁOpKH H KOMIIOHCHTBI IJIs1
HCIOJIB30BaHUSA IIPHA Fa30}1](l(l)(l)y3HOHHOM oﬁorameﬂnu

BBOJIHOE 3AMEYAHUE

[Ipu razonudy3noHHOM METOAE pa3leicHUs U30TOTIOB YpaHa OCHOBHOHN TE€XHOJIOTHIECKOM
cOOpKOI1 sIBNIsieTCSl CHENMANBHBIN TOPUCTBIN ra3oudy3uoHHBIN 0apbep, TEII00OMEHHHUK
IUTA OXJKICHHWS Tra3a (KOTOpBIM HarpeBaeTcs B MPOIECCE CXKATHA), YIUIOTHUTEIHHBIS
KJIamaHbl W PETyNHpYIONIHe KJalmaHbl, a Takke TPyOOIpPOBOMIBI. [Tockonbky B
razoguddy3uonHoN TexHoNormM wucnonb3yercs mectudropucteiii  ypan (UFg), Bce
o0opynoBaHue, TPyOONpPOBOABI M IOBEPXHOCTH HM3MEPHUTENBHBIX NPHOOPOB (KOTOpHIE
BCTYNAalOT B KOHTAKT C Ta30M) JMOJDKHBI M3TOTABIUBATHCS W3 MAaTEPUAIOB, COXPAHSIONINX
ctabmibHOCTE TIpH KOHTaKTe ¢ UF¢. [Nazommddy3nonHas ycTaHOBKA COCTOUT M3 PsIa TaKHX
cOOpOK, TaKk 4YTO HX KOJWYECTBO MOXET OBITh Ba)KHBIM IIOKa3aTeJeM KOHEYHOTo
NpeAHa3HAYCHMUSL.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.4.

I'azonudgdy3nonnsie 6apbepbl

a) CrienManbHO MpenHa3sHAYCHHBIE WM OATOTOBJICHHBIE TOHKHUE, TIOPUCTHIE PUIIBTPHI €
pasmepom mop 100-1000-A (anrcrpem), TommuHo# 5 MM (0,2 arofiMa) WM MEHBIIE, a JIs
TpyOuateix GopMm auamerpoM 25 MM (1 AroliM) WIM  MeEHbIIE, W3TOTOBICHHBIC U3
METaJUIMYECKUX, TIOIMMEPHBIX WM KEPaMHUYECKIX MaTepuaos, koppo3uecTokux Kk UFg.

b) CHCHI/IaJIBHO IMOATOTOBJICHHBIC COCAMHCHUA WJIM MOPOIIKH JJISA U3TOTOBJICHHUA TaKUX
¢bunbTpoB. Takue coefMHEHHS W TOPOINKU BKIIOYAIOT HUKEIbh WM CIUIABBI, COZICPIKAIINC
60% wmnm Oomnee HUKeENs, OKCH amfoMUHUS WK cTolikne K UF moaHOoCTRIO hTOpHpOBaHHBIE
YTJI€BOJOPOJIHBIE TMONUMEPHl ¢ YnucTOoTOM 99,9% wim Oosee, pasMepoM dYacTUI] MeHee
10 MKM ¥ BBICOKOH OJHOPOAHOCTBIO YACTHI[ IO KPYHNHOCTH, KOTOpPbIE CIEHHAIbHO
MOJITOTOBJICHBI JIJISl U3TOTOBJICHUS ra301u(pGy3HOHHBIX 6apbepOoB.

Kameps! tugdyzopos

CrienuaJibHO TIPEIHA3HAYCHHBIC WM TOATOTOBJICHHBIC TEPMETUYHbBIC LMIMHIPHUYCCKUE
cocyabl nuameTpom 6omnee 300 mm (12 aroitmoB) u mmuHOM Oomee 900 MM (35 mroitMoB), wiu
MPSIMOYTOJIbHBIE COCYABl CPAaBHUMBIX pa3MEpOB, HMCIOIINE OIWH BIYCKHOH M JBa
BBIMYCKHBIX MNaTpyOKa, OUaMeTp KaXIoro u3 KOTopelx Oosee 50 MM (2 mroiima), ams
MOMEIIEHNSI B HUX Ta30AudQy3uMOHHBIX 0aphepoB, u3roroBiicHHbie U3 cTOHKUX K UFg
MaTEPUAJIOB WM 3aIMIICHHBIC MOKPHITHEM M3 HUX, U MPEIHA3HAYCHHBIC IS YCTAHOBKU B
TOPU30HTAIBHOM I BEPTUKATIHHOM TOJI0XKCHHUU.

KoMnpeccopsl u razonyBku

CriennaibHO TIpe[Ha3HAYeHHbIE WA TIOATOTOBIICHHBIE OCEBBIE, IICHTPOOESKHBIE WU
00BEMHBIE KOMITPECCOPHI, WIIH Ta30IyBKH C MPON3BOIUTEIHPHOCTRIO Ha Bcoce 1 M’/MHUH W
oonee UF u ¢ naBneHweM Ha BBIXOJE 0 Heckoubkux coteH klla (100 ¢yHT/KB. mroiim),
NpeAHa3HAYCHHbIE 711 TOJITOBpeMEHHOU 3KcruryaTauuu B cpene UFg ¢ anexkTpoasuraTenem
COOTBETCTBYIONIECH MOIMTHOCTA WX 0€3 HEro, a TakXe OTHEIbHBIE COOPKH TaKuX
KOMIIPECCOPOB M Ta30AyBOK. OTH KOMIIPECCOPHI U Ta30yBKH UMEIOT IEPEma JAaBJICHUS
ot 2:1 1o 6:1 u u3rorapnuBarTcs U3 cTolkux k UFg MaTepuaioB win mOKphIBAIOTCS UMHU.

Yj10THEHHs BPAIAIONIUXCS BAJIOB

CrenmasibHO  TpeJHa3HauYe€HHBIE WM TOJTOTOBJIEHHBIE BaKyyMHBIE  YIUIOTHEHHS,
YCTAaHOBJIEHHBIE Ha CTOpPOHE MOJAYM M Ha CTOPOHE BBIXOAA I YIUIOTHEHMs Baja,
COCAMHSIOIIET0 POTOP KOMIIPECCOpa WIJIM Ta30LyBKH C HPUBOIHBIM [IBUTATENEM, C TEM
4TOOBI 00ECHICUNTh HAJEKHYIO TePMETHU3ALUI0, IPEIOTBPALAIONIYI0 HATEKaHUE BO3AYyXa BO
BHYTPECHHIOIO KaMepy KOMIIpeccopa WIHM Ta30QyBKH, kortopas HamosHeHa UFq  Takue
YIUIOTHEHUS! OOBIYHO MPOEKTHUPYIOTCS Ha CKOPOCTh HaTeKaHusl Oy¢epHoro rasa MeHee
1000 e’ /mus (60 moiim’/MuH).

Tem1ooo0MeHHUKH 119 oxJa:xkaenns UFg

CrnenmanbHO MpeJHa3HAaYeHHBIE WM MOATOTOBJICHHBIE TEIUIOOOMEHHHUKH, U3TOTOBJICHHBIE
n3 croiikux k UF¢ MaTepmanoB wim MOKpHITBIE UMM (32 MCKIIOUYEHHEM HEp)KaBeroIiel
CTaJIn), UM MEeJIbI0, WIIM JIIOOBIM COYETaHHEM ITHX METAJIJIOB U pacCYUTaHHbIE HA CKOPOCTh
W3MEHEHUs! AaBJCHUs, onpeaensomero yreuky, meHee 10 ITa (0,0015 ¢yHt/KB. Ar0iiM) B
yac ripu nieperniaze nasienus 100 klla (15 ¢yHT/KB. Aroiim).

CHeIIHaJII)HO Hpe)lHaSHa‘le]—[Hble WJIH NIMOAT0TOBJECHHbBIC BCIIOMOIaTeJIbHbIC CHCTEMBbI,
o0opynoBaHHe W KOMIOHEHTHI [JISI MCHOJB30BAHHUS NpH Tra3oaudPy3noHHoM
odorameHuu

BBOJHOE 3AMEYAHUE

BcnomoratenbHble CHCTEMBI, OOOpPYZOBaHWE M KOMIIOHEHTHI s Ta3oauddy3HOHHBIX
YCTaHOBOK IO OOOTAIIEHUIO MPEICTABIAIOT COO0M CUCTEMBI yCTAaHOBKH, HEOOXOAUMBIE JUIs
nogaun UFg B razoauddysnonnyto cOOpKy, Ui CBSI3M OTAEIBHBIX COOPOK MEXIy CO00H n
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5.4.1.

5.4.2.

5.4.3.

o0pa3oBaHMsl KacKaloB (MJIHM CTyINEHEH) C LeNbl0 IMOCTEHNEHHOTO JOCTHXKEHHs Oonee
BBICOKOTO oborameHus U uspiedeHus "mponykra" u "xBoctoB" UF¢ m3 muddy3noHHBIX
KackaZoB. BBuay BBICOKOMHEPLIMOHHBIX XapaKTEPUCTHK IU((Y3UMOHHBIX KacKaJoB JII000e
IpepbeIBaHuEe UX pabOThI, OCOOEHHO MX OCTAHOBKA, MPUBOIAT K CEPHE3HBIM IMOCIEACTBUSAM.
CrnenoBatensHO, Ha ra3oaudy3noHHON ycTaHOBKE Ba)KHOE 3HAUEHHE MMEIOT CTPOroe U
MIOCTOSIHHOE NOJEP)KaHHE BaKyyMa BO BCEX TEXHOJIOTMYECKUX CHCTEMAax, aBTOMAaTH4ecKas
3alMTa OT aBapuil M TOYHOE AaBTOMAaTHYECKOE PETyIUpOBaHUE NOTOKa raza. Bce 3To
MPUBOIUT K HEOOXOIUMOCTH OCHALICHHUS! YCTAHOBKU OOJIBLINM KOJHYECTBOM CIICLHATIBHBIX
HU3MEPUTENBHBIX, PETYTUPYIOMUX 1 YIPABISIOMINX CUCTEM.

Oo6bruH0 UF4 ucnapsiercss U3 WIMHAPOB, MOMEIICHHBIX BHYTPU aBTOKJIABOB, U MOAAETCS B
razoo0pa3HoOi GopMe K BXOTHBIM TOYKAM UYepe3 CHCTEMY KOJUICKTOPHBIX TPyOOIPOBOIOB
kackama. "lIpomykt" u "xBoctel" UFg, mocTymaromme W3 BBIXOJHBIX TOYEK B BHJIC
ra3000pa3HbIX MOTOKOB, MPOXOJAT YEPe3 CUCTEMY KOJUIEKTOPHBIX TPYyOOIPOBOJIOB KacKaa
m00 K XOJOAHBIM JIOBYIIKAaM, JIMOO K KOMIIPECCOPHBIM CTaHIIUSAM, TAE Ta3000pa3HbIi
notok UFs cxmkaercs M 3aTeM IOMEINAETCI B COOTBETCTBYIOLIME KOHTEHHEPHI IS
TPAHCIIOPTUPOBKKA WJIM XPaHCHUS. [Mockonbky ra3zonuy3uoHHAS YCTaHOBKA I10
o0oramieHno uMeeT OOJbIIOEe KOJMMYECTBO Ta30Au(Qy3HMOHHBIX COOPOK, COOpPaHHBIX B
KacKaJbl, CO3JAIOTCS MHOTOKIJIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIPOBOABI KAaCKaIOB C
ThICSTYAMH CBApHBIX IIBOB, MPUYEM CXeMa OCHOBHOW YacTH MX COCIUHCHHI MHOTOKPATHO
noBTopsiercss. OOOpyJOBaHUE, KOMIOHEHTBI H CUCTEMBI TPYOOIIPOBOIOB U3TOTABIUBAIOTCS
C COOIIO/IEHNEM BBICOKHX TPEOOBaHUI K BaKyyM-TUTIOTHOCTH U YUCTOTE O0OpabOTKH.

CucreMbl Moga4Yu/cCUCTEMBI 0TBOA ''mpoaykTa' u "xBocTOB"
\

CrenuanbHO TpPEAHA3HAYCHHBIE WIM TOATOTOBICHHBIE TEXHOJOTUYECKUE CHCTEMBI,
cnocoOHbIe paborats ipu AasneHun 300 [1a (45 GyHT/KB. A10IM) MM MEHee, BKITIOYas:

IUTAIOIINE aBTOKJIABbl (MM CHCTEMbI), HCroib3yemble i mnonmaun UFs B
razoauddy3noHHbIE KaCKaIbI;

JlecyOMMaTopsl (WM XOJOHBIE JIOBYIIKH), UCTIONB3yeMble i1 BhiBeneHus UF¢ u3
razoandHy3HOHHBIX KacKaaoB;

cranuuu cxwkeHus, rae UFq B razoo0paszHoil ¢opme u3 Kackaga CKUMAaETCs H
OXJIaXKAAETCS A0 )KUJKOTO COCTOSHUS;

ctaHuuu "mpoaykra" uiau "XBocTOB", ucmoibdyemble ans nepememienus UFg B
KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOA0B

CrierualibHO TpeTHAa3HAYeHHBIE HITH MIOATOTOBJICHHBIE CHCTEMBI TPYOOIIPOBOIOB M CUCTEMBI
KoJutekTopoB i yaepkauus UFs BHyTpu razomnd@y3moHHBIX KackKagoB. OJTa CETh
TpyOOIPOBOIOB OOBIYHO IMPEACTaBIsIET COOOH crcTeMy € "IBOWHBIM" KOJJIEKTOPOM, IJe
Kaxzas siueiika coeJMHEHa ¢ KaXIbIM U3 KOJJICKTOPOB.

BakyyMmHbIe CHCTEMBI

a)  CnoenuanbHO TIpeJHAa3HAYCHHBIC WU TOATOTOBJICHHBIE KPYIHBIE BaKyyMHBIE
MarucTpaliy, BaKyyMHbBIC KOJUIEKTOPHI M BaKyyMHBIE HAcOCHl MPOH3BOIUTENBHOCTHIO
5 v /mun (175 ¢yt '/MuH) nin Gornee.

b)  BakyymHble HacoChl, CieHUaTbHO MpeAHa3HauYeHHbIE I padoThl B coaepikamiei UF,
aTMocdepe M HM3rOTOBJICHHBIC M3 aTIOMHHHMS, HUKENS WIN CIUIABOB, COIEpXalux Oonee
60% HUKens WM TOKPBITBIE UMH. OTH HACOChI MOTYT OBITh WM POTALMOHHBIMH, WU
MOPIIHEBBIMHU, MOTYT UMETh BBITECHSIOMINE U (PTOPUCTOYTJIEPOAHBIC YIUIOTHEHHS, a TaKKe
B HUX MOTYT IIPUCYTCTBOBAaTh CIELUAIbHBIEC paboune KUIKOCTH.
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5.44.

5.4.5.

5.5.

CrnennaJibHbIe CTONOPHBIE H PeryIupyomue KianaHbl

CrnenmanbHO TPEAHA3HAYCHHBIC WM TOJATOTOBJICHHBIE PYYHBIE WU aBTOMAaTUYECKUE
CTOIIOPHBIC U PETYIHPYIONIUE KIIAMaHbl CHIIb(MOHHOIO THUIA, U3TOTOBIICHHBIC U3 CTOHKUX K
UFs marepuanos, muamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMOB) nmisi yCTaHOBKH B
OCHOBHBIX M BCTIOMOTAaTEILHBIX CHCTEMaX ra3oau((Qy3nOHHBIX YCTAHOBOK 110 00OTaIECHUIO.

Macc-cnekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CrnenuanbHO TIpEIHA3HAUYCHHBIC FJIM TOATOTOBJICHHBIE MAarHUTHBIE WIH KBaJpYIOJbHBIC
MAacCC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOHU3BOJIUTH MPSMO OTOOpP MPOO IMOJaBaeMO MacChl,
"mpoaykra" umm "XBOCTOB" M3 Ta3oBbIX MOTOKOB UF¢ m obOmamaromiue moiHBEIM HabOpoM
CIICIYIONTUX XapaKTEPUCTHK:

1. yAenbHas pa3pelarolias cnocooHOCTh 1o Macce cBhitie 320;

2. COACPIKAT MCTOYHUKH HOHOB, H3IOTOBJICHHBIC W3 HUXpPpOMa WJIHW MOHCII WIA
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIUPOBAHHEBIC,

3. coJiepKaT MOHU3AI[MOHHBIE UCTOYHHUKH ¢ 60MOApANPOBKOM IIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO [T H30TOITHOTO aHAJIN3A.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciienHOe BEIIE OOOpPYAOBAaHWE BCTYMACT B HEMOCPEICTBEHHBIH KOHTAaKT C
TexHonorndeckum razoM UFg, nu00 HenmocpelnCcTBEHHO peryimpyer MOTOK B Ipenenax
Kackajga. Bce moBepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJIOTMUECKUM TIa30M,
LIEJIMKOM M3TrOTaBIMBalOTCS U3 CTOMKUX K UF¢ MaTepuanoB uiv MOKphIBatOTCS UMH. J[ms
Lened pas3iesoB, OTHOCANIMXCA K ra3oaud@y3vMoHHBIM YCTpOMCTBaM, MaTepHalIbl,
kopposuectoiikue Kk UFs, BKIIIOUAIOT HEPXKABEIOLIYIO CTajidb, AJIOMUHUM, allOMUHHUCBBIC
CIUTaBBI, OKCH]I aJTFOMHUHWS, HUKEIh WU CIUIaBbI, comepskantue 60% wmimm O6ojee HUKENs, a
tarxke croiikue kK UFg MOTHOCTBIO (GTOpUPOBAaHHEIE YTIIEBOIOPOJHEIE TOTMMEPHI.

CnenuajabHO NnpeaHasHaA4Y€¢HHbIC HUJHU IOArOTOBJICHHBIC CHCTEMbI, oﬁopyzml;a}me H
KOMIIOHCHTBI AJId UCII0JIB30BAHUSA HA YCTAHOBKAX a3POAMHAMHUYECKOI0 oﬁoramemm.

BBOJAHOE 3AMEYAHUE

B mponieccax aspoanHamMudeckoro odoraieHusi cMech razoodpasnoro UFg u serkoro rasa
(BOZOPOM MM TENNI) CKUMACTCS M 3aTEM IMPOIYCKAETCs Yepe3 pa3ieisiolie SJIEMEHTHI, B
KOTOPBIX HM30TOIHOE pa3JelicHHe 3aBepLIaeTCsl IOCPEICTBOM TONYyYEHHsS OOJIBIIMX
LHEHTPOOEKHBIX CHJI MO0 TEOMETPUH KPHBOJIMHEWHOW CTEHKH. YCIEIIHO pa3pa0oTaHbl JBa
Iporiecca 3TOTO THIA: MPOIECC COIUIOBOTO Pa3lIeleHUs U MPOoIecc BUXpeBoil Tpyoku. Jlms
000UX TPOIECCOB OCHOBHBIMH KOMIOHEHTAMH KacKaga pasfelieHHs  SBISIOTCS
UWIHHIPUYECKHE KOpPIyca, B KOTOPBIX pa3MENIeHBl CIICIUANBHBIE pPa3/ieiIuTeIbHbIe
3JIEMEHTHI (COIIIa WM BUXPEBBIC TPYOKH), Ta30BbIe KOMIIPECCOPHI U TEIIIOOOMEHHHUKH IS
yHaleHus: o0pa3yromerocs Mpu CKaTHd Tera.  Jns a’poJMHaMUYECKUX YCTaHOBOK
TpeOyeTcs LeNblid P TaAKUX KacKaloB, TaK YTO UX KOJIWYECTBO MOXKET CIYKUTh Ba)KHBIM
yKazaTeJeM KOHEYHOTO HCIONb30BaHUsA. [lOCKOJBKY B a’3poJuHAMHYECKOM IIpOIecce
ucnons3yerca UFg, moBepxHOCTH Bcero o00pynoBaHus, TPyOOIPOBOIOB U U3MEPUTENBHBIX
npuOOpoB (KOTOpBIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI HM3TOTABIMBAaTBCS M3
MaTEepUAIOB, COXPAHSIONINX YCTOWYMBOCTE NpH KoHTaKTe ¢ UF.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeunciieHHbIe B HACTOAIIEM pa3/Ielie AIEMEHTHl BCTYTAIOT B HETIOCPEACTBEHHBI KOHTAKT
¢ TexHoyorudeckuM razom UFg mibo HemocpencTBEeHHO PEryiIHpyOT MOTOK B Ipeaernax
Kackama. Bce moBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTMYECKHM Ta30M,
LIETTUKOM HM3roTaBiIuBaloTCs U3 croiikux k UFg MaTepuanoB uiu 3alIUILEHbBI IOKPHITHEM U3
TaKkWX MaTepuanoB. J[is meneit pasgena, OTHOCSIIErOCs K IEMEHTaM a’pOANHAMHYECKOTO
oOorarienus, kopposuectoiikue k UF MaTepralibl BKIIOYAIOT MeJlb, HEPIKABEIOIIYIO CTallb,
ATIOMHUHUMN, ATIOMHHUCBBIC CIUIABbI, HUKEIb WM CIUIABhI, cojaepxkamiue 60% wimm Oonee
HUKes, a Takke ctorikne K UFs momHOCThIO TOpHpOBaHHBIE YTIIEBOIOPOIHBIE TOTUMEDPHI.
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5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

PaznennTtenbHble comia

CrieluaJibHO TIpeJiHa3HAUCHHBIC WJIM TOATOTOBJICHHBIC pa3JC/IUTEIBHBIC COIUIA U UX
cOopku. PazpenurenbHble COIIa COCTOAT U3 MICIIEBUIHBIX H30THYTHIX KAHAJIOB C PAIUYCOM
n3ruba menee 1 MM (06braHO ot 0,1 1m0 0,05 Mm), kopposuecToiikux k UFg, u nMmeromumx
BHYTPEHHIOIO PEXKYIIYI0 KPOMKY, KOTOpas pa3aeiseT MPOTCKAIOIIMKA dYepe3 COIIO ra3 Ha
nBe hpakuuu.

BuxpeBbie TpyOKH

CriennasibHO TIpeTHA3HAYCHHbIE WM ITOATOTOBIIEHHBIE BUXPEBBIE TPYOKHM M WX COOPKH.
BuxpeBbie TpyOKH UMEIOT HUIMHIAPUYCCKYIO WM KOHYCOOOpasHyto (opMy, M3TOTOBJICHBI
u3 Kopposuectoitkux kK UFs MaTepraioB Wi 3alMIleHbl TOKPHITUEM U3 TAKUX MATEPUAJIOB
u umerot quameTp ot 0,5 cM 10 4 cM IIpu OTHOILIEHUH JJIMHBI K auameTpy 20:1 wiu meHee, a
TakKe OJHO WU OOJiee TAaHTCHIIMAILHOE BXOIHOE OTBepcTHE. TpyOKM MOTYT OBITH
OCHAIIICHBI OTBOJIAMH COILUIOBOTO THIIA HA OJTHOM MJIM HA 00OUX KOHIIAX.

[OACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAaeT B BHXPEBYIO TPYOKYy IO KacaTeNbHOW C OJHOTO KOHIA HITH
Yyepe3 3aKpyYHBaIOIIUE JIOMATKA WM Yepe3 MHOTOYHUCIIEHHBbIE TaHTeHIMaJbHbIE BXOJHBIE
OTBEPCTHS BIIOJIb TPYOKH.

KoMnpeccopsb! 4 ra301yBKU

CHeHI/IaﬂbHO MNpeaAHa3HAYCHHBIC HWJIM TOATOTOBJICHHBIE OCCBBIC, HeHTpI/I(i)Y)KHLIe HIIn
00BEMHBIE KOMIPECCOPHI MM Ta30IyBKH, H3TOTOBJICHHBIC U3 Koppo3uectoiikux k UFg
MaTepHAaJIOB, WIH 3alUIIECHHBIC TTOKPHITHEM U3 TAKHX MATEPHAJTIOB, MPOU3BOIUTEIBHOCTHIO
Ha BXoje 2 M*/MuH wiu 6onee cmecu UFg 1 HecyIero rasa (BOZOPOI WX TelHnii).

TITOSJICHUTEJIbHOE 3AMEYAHUE
Taxue KOMITpeccophl U Ta30,{yBKH OOBIYHO UMEIOT Tiepera nasienus ot 1,2:1 mo 6:1.
Yj10THeHUs BPAIAIOIIUXCH BAJIOB

CriennasibHO TIpeHa3Hau€HHBIE WM TOATOTOBJICHHbIE YIIOTHEHHS BPAIIAIOIINXCS BaJIOB,
YCTAaHOBJIEHHBIE Ha CTOpPOHE MOJAYM M Ha CTOPOHE BBIXOAA Ui YIUIOTHEHMs Baja,
COEIUHSIONIETO POTOP KOMIIPECCOpa WIIM POTOp Ta30AyBKH C TPHUBOJHBIM JIBUTATEIEM, C
TeM 4YTOOBI OO0ECHeYUTh HAASKHYI0 TEepMETH3alMI0, IPEeIOTBPAIIAIOIIYI0  BBIXOJ
TEXHOJIOTHYECKOT0 ra3a UM HaTeKaHHEe BO3[yXa WIH YIUIOTHSIOIIETO ra3a BO BHyTPEHHIOK
KaMepy KOMIIpeccopa iU ra30ayBKH, KOTopas 3amonHeHa cMecbio UFg u Hecymero rasa.

Tenj1000MeHHUKH IJIsA OXJIQXKACHHUA ra3sa

CrienuanbHO MpeJHAa3HAYCHHBIC WK MOATOTOBJICHHBIE TEIIOOOMEHHHUKH, U3TOTOBICHHBIC
u3 kopposuectoiikux k UFg marepuanoB WIM 3allWIICHHBbIC TOKPHITHEM W3 TaKUX
MaTepHajoB.

Koxyxu pasaensiionux 31eMeHTOB

CrneunanbHO MpEeAHA3HAYCHHBIC WU MOATOTOBJICHHBIEC KOXYXU Pa3IesSIONUX AJIEMEHTOB,
M3TOTOBJIEHHBIE M3 Koppo3uecToiiknx kK UFs MaTepnanoB wiy 3alIUIIEHHBIX TOKPBITHEM H3
TaKHX MaTEPHAJIOB, IJIsI TOMEIICHHS B HIX BUXPEBBIX TPYOOK HIIN Pa3AeIUTEIHHBIX COTIET.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT MpPEICTaBIATh COOOM IMIMHAPUYECKHE KaMephl TuameTpoM Oolee
300 MM u mmHON Ooyiee 900 MM WJIM TPSIMOYTOJIBHBIE KaMEphl CPaBHUMBIX pa3sMepoB U
MOTyT OLITH npe€aAHasHA4YCHBI [JId YCTAaHOBKHM B TOPU3OHTAJIBHOM WKW BEPTHUKAILHOM
TTOJIO’KEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl Moga4Yu/cCUCTEMBI 0TBOA ''mpoaykTa' u "'xBocTOB'"
\

CrienualibHO TIpeTHA3HAYCHHBIE WJIM TIOJTOTOBJICHHBIE TEXHOJIOTHMYECKUE CHUCTEMBI WU
o0opynoBaHue TSI OOOTaTHTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOMKUX K
UF¢ MaTepralioB Win 3alIUIIEHHBIX TOKPHITUEM U3 TAKIUX MaTePHAIIOB, BKIIIOYAOIINE:

a) MUTAIONINE aBTOKIABBI, MIEYU WM CUCTEMBI, UCTONb3yeMble Juist moxaun UFe s
mporiecca oboraieHus;

b)  nmecyOmumatopbl (MJM XOJIOAHBIC JIOBYIIKH), WCIOJIb3yEMbIe JUIS BBIBEICHHS
Harpetroro UF¢ u3 mporecca oboramieHus Jist OCIeIYIOIeTo MePeMEIICHHUS;

C) CTaHIIUM OTBCPKIACHUA WM CXKMWIKCHUA, HCIOJB3YyCMbIC JIsI BBIBECACHHUA UF6 nus3
mnmponecca O6OFaIJ_IGHI/I$I OyTeM CXXaTudad U TIepeBOaa UF6 B JXUAKYHO WIW TBEPAYIO
dopmy;

d) cTaHnMM "mpoxaykra" mam "XBocToB", Mcmonb3yeMble sl nepememeHus UFq B
KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOIOB

CrneumnanbHO  TpeNHAa3HAUYCHHBIC WM  TOJATOTOBICHHBIE  CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBO/IOB, HW3TOTOBJIICHHBIE U3 Kopposuectoikux Kk UFg MarepuanoB wiu
3aIAIIEHHBIC TOKPHITHEM W3 TaKWX MaTrepwanoB, i yaepxkanus UFg BHyTpH
a’POJIMHAMHUYECKUX KacKaJioB. JTa ceTh TPyOOMpPOBOJOB OOBIYHO MPEIACTABISET COOO
cucTteMy ¢ "ABOMHBIM" KOJIJIEKTOPOM, TJ€ KaXKAbld Kackaj WIM TIpynna KacKaloB
COCTMHEHBI C KaXIBIM U3 KOJUIEKTOPOB.

BakyymHbIe cCTeMBbI H HACOCHI

a) CrienmanbHO TIpefHA3HAYCHHbIE WM IOATOTOBIIEHHBIE BaKyyMHBIE CHCTEMEI,
TIPOM3BOINTENLHOCTBIO HA BXOAE 5 M°/MHH HIM 6O0Jee, COCTOSIIME M3 BaKyyMHBIX
MarucTpaneil, BAKyyMHBIX KOJUJIEKTOPOB ¥ BaKyYyMHBIX HACOCOB, U MpeIHA3HAYCHHEIC
JUTs paboThl B comepykamux UFg ra30BBIX cpenax.

b) BaKYYMHI)Ie HAaCOChI, CIICHUAJIBHO MNPCAHA3HAYCHHBIC WJIM IIOATOTOBJICHHBIC JIA
pa60TLI B COACpKAIIUX UF6 Ta30BbIX CpE€aax U U3rOTOBJICHHLIC U3 KOppO3H€CTOI71KPIX
K UF6 MaTepuajioB WM 3aIHUIICHHBIC MOKPBITUCM M3 TAKHUX MATCPHAJIOB. B sTux
Hacocax MOT'yT HUCIIOJIb30BaTbCA Q)TOpHCTO-erIepOIlHI)Ie YIUIOTHEHUA U CIICHUAJIBHBIC
pa60qu KHUIKOCTH.

CrnenuaJjibHble CTONOPHBbIE U Peryaupylonmme KianaHbl

CriernanibHbIE TIpeHA3HAYEHHBIE WM TIOATOTOBJIICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOIIOPHBIE W PETYJUMPYIOIINUEC KJIAIIaHbI CI/IJII)q)OHHOFO THIIA, MH3TrOTOBJICHHBIC U3
kopposuectoikux k UFs MaTepuanoB uiy 3aliuilieHHbIE TOKPHITUEM U3 TAKUX MAaTEpUasoB,
nuameTpoM oT 40 mo 1500 MM J111 MOHTaXa B OCHOBHBIX M BCIIOMOTATEJIbHBIX CHCTEMax
YCTaHOBOK a3pOAHMHAMUYECKOr0 00O0TaIeHHSI.

Macc-cnekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CHe]_II/IaJILHO MPpEAHA3HAUYCHHBIC HJIM MOATOTOBJICHHBIC MArHWTHBIC WM KBAaJAPYIIOJbHBLIC
Macc-CIEeKTPOMETPHI, CIIOCOOHBIC MPOU3BOAUTH MPSIMOM OTOOP MPOO MOJABAEMOW MAacChl,
"mpomykTta" wim "XBOCcTOB" M3 ra3oBbIX MOTOKOB UFg m oOnamarommue MOTHBIM HaOOpOM
CIIEAYIOIINX XaPaKTEPUCTHK:

1. yaAeNbHas pa3peliaroiias CliocoOHOCTh o Macce cBbime 320;

2. COACPIKAT MCTOYHUKH HOHOB, H3rOTOBJICHHBIC W3 HUXpPOMA WJIHW MOHCII WIA
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, UJIK HUKCIIUPOBAHHBIC,

COACPIKAT NOHU3AITMOHHBIC UCTOYHHUKU C 60M6apz[1/1p0131<0171 SJICKTPOHAMU,

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JJISI U30TOIIHOT'O aHAJIN3a.
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5.5.12.

5.6.

Cucremsl otaesenusi UFg oT Hecynero raza

CrnenmanbHO TpeIHA3HAUYCHHBIC WM MOATOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otrneneHust UFg oT Hecyiero ra3a (Boopoa Wid Teius).

[OACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMBI MNpeAHA3HAUYCHbI [JIs1 COKpAlICHHUA COACPKaHUA UF() B HECyHIEM rase no
OJHOM YacTH Ha MIJUTHMOH WJIH MEHEE U MOT'YT BKJIIFOYATh TaKO€ O6OPYHOB3HHC, Kak:

a) KPHOTCHHBIE TEIUIOOOMEHHHKH W  KPHOCENapaTopbl, CIOCOOHBIE  CO3/aBaTh
temnepatypsl -120°C wiu MeHee, Wi

b)  GIIOKM KPHOTEHHOTO OXJIAKICHHS, CIIOCOOHBIE co3/aBaTh Temiepatypbl -120°C wim
MEHee, UIH

c) ONOKM pa3leNnuTeNbHBIX COMEN WIM BUXpEBBIX TpyOok mns otaenenuss UFg ot
HECyILEero rasa, win

d)  xomogusie noBymku UFg, ciocoOHble co3maBath Temmeparypsl -20°C uiu MeHee.

CnenunajJibHO TpPeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMBI, 000pY/lOBaHUE W
KOMIIOHEHTBI JUISI HMCHOJIb30BAaHUSI HAa YCTAHOBKAX XHMHYECKOr0o OOMeHa MJIN
HOHOOOMEHHOI0 000rameHus

BBOJHOE 3AMEYAHUE

HesnauntenpHOe pa3nuyue H30TONMOB ypaHa IO Macce TMPUBOMUT K HEOOIBIIUM
M3MCHCHUSIM B PAaBHOBECHH XHUMHYCCKHUX PEaKIUHA, KOTOPHIE MOTYT HCIOJL30BATHCS B
KauecTBE OCHOBBI IS DPAa3ACliCHHUS H30TOMOB. Y CIENHO pa3paboTaHO IIBa Ipoliecca:
YKUIKOCTHO-KHIKOCTHBIN XUMHUYECKU 0OMEH M TBEPI0-KUIKOCTHBI MOHHBI OOMEH.

B nporiecce KUAKOCTHO-KUIKOCTHOTO XUMHUYECKOTO OOMEHA B MPOTHBOTOKE MPOUCXOJUT
B3aUMOJICHCTBUEC HECMEUIMBAIONIMXCS JKUAKUX (a3 (BOMHBIX WM OPraHUYECKHUX), UYTO
MIPUBOANT K 3P HEKTy KacKaaupOBAHUS THICSY CTaIWil pa3meneHus. BoxHas ¢asza cOCTOHUT
U3 XJOpHJAa ypaHa B pPacTBOpPE COJSHOM KHCIOTBHI; OpraHndeckas ¢aza COCTOHT U3
AKCTPAreHTa, COACPIKAIIETO XJIOPU]] YPaHA B OPraHMYECKOM pacTBoputene. KOHTaKTHBIMU
GwibTpaMy B pa3leiMTENBHOM KAacKajJe MOTYT SBIATHCS OKUJIKOCTHO-KHUJIKOCTHBIC
O6MeHHLIe KOJIOHHBI (TaKI/Ie, KakK HMIIYJbCHBIE KOJIOHHBI C CETYAThIMU TapeHKaMI/I) HJIN
KUJKOCTHBIC IICHTPU(YKHBIE KOHTAKTHBIC GMIBTPhl. Ha 000MX KOHIaX pa3/euTeIbHOTO
Kackajza B IIe/sIX obecrnedeHus: pedirokca Ha KaXKJIOM KOHIE HEOOXOAMMBbI XHMHUYCCKHE
npeBpanicHus: (OKHCIEHHEe W BOCCTAHOBICHME). [JiaBHas 3aja4a KOHCTPYKIIMU COCTOUT B
TOM, 4TOOBI HE JOMYCTUTh 3arPS3HCHUS TEXHOJOTHMYECKUX MOTOKOB HEKOTOPHIMH MOHAMU
METaIOB. B CBSI3M ¢ 3THM HCIOJB3YIOTCS TUIACTUKOBBIC, TOKPBITHIE MTACTUKOM (BKIIFOUAs
MpUMEHEeHHe (DTOPHUPOBAHHBIX YTIIIEBOJOPOJHBIX TOJIUMEPOB) W/HIHM TMOKPBITBIE CTEKIOM
KOJIOHHBI ¥ TPyOOTIPOBO/IBI.

B TBepmo-XMAKOCTHOM MOHOOOMEHHOM IIpoIiecce 00OraleHne AOCTUTAeTCs MOCPEICTBOM
agcopOumu/mecopOuuyM  ypaHa Ha CHEUUANBHOH, OYeHb OBICTPO  JACHCTBYIOIICH
HOHOOOMEHHOH cMmosie wiH afcopOeHTe. PacTBop ypaHa B CONSHOW KHCIOTE M Ipyrue
XMMUYECKUE PEareHThl MPOIIyCKAIOTCS Yepe3 LIIMHAPUYECKUE 000raTUTEIbHbBIE KOJIOHHBL,
coJiepkalllie YIUIOTHEHHBIE CJIOM ajacopOeHTa. i moajepKaHUs HENPEphIBHOCTU
mpoliecca HeoOXoauMa cucTeMa pediiokca B IesIX BRICBOOOKICHUS ypaHa U3 afcopOeHTa
00paTHO B )KHUIKHUN MOTOK, C TEM YTOOBI MOXKHO OBLTO coOpatTh "mpomykT" 1 "XBOCTHI". DTO
JOCTUTAeTCs ~ IyTeM  HCIOJNb30BAHMSA  MOAXOMSAIIMX  XWMHYECKMX  PEareHTOB
BOCCTaHOBJICHUS/OKHCIICHUS, KOTOpPhIE TIONHOCTBIO PEreHepUpPYIOTCS B  pa3febHBIX
BHEIIHUX HETISIX M KOTOPbIE MOTYT YacTHYHO DPEreHEpUpOBAThCA B CAMUX H30TOIHBIX
pa3fenuTeNbHBIX KOJMIOHHAaX. lIpucyTcTBHe B mpolecce ropsidux KOHLEHTPHUPOBAHHBIX
pacTBOPOB COJITHOM KHCIOTHI TpeOyeT, 4ToObl 00OpyaOBaHME OBLIO H3rOTOBICHO W3
CHCLUANBHBIX KOPPO3HECTOMKUX MAaTepUalOB WM 3aIIUINEHO IOKPHITUEM M3 TaKHX
MaTepHaJoB.
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5.6.1.

5.6.2.

5.6.3.

AKMIKOCTHO-KUIKOCTHBIE 00MEHHbIEe KOJOHHBI (XUMUYeCKHii 00MeH)

[IpoTHBOTOUHBIE KUAKOCTHO-KUIKOCTHBIE OOMEHHBIE KOJIOHHBI, MMEIOIINE MEXaHUIECKUN
CHJIOBOH BBOJ (T.€. HMITYJIbCHBIE KOJIOHHBI C CETYAThIMU TaPEJIKaMH, KOJIOHHBI C TapelKaMH,
COBEPIIAIOIIMMH BO3BPATHO IIOCTYNATEIbHBIC NBW)XECHHS, M KOJIOHHBl C BHYTPEHHUMU
TYpOUHHBIMH CMECHUTENSIMH), CIEUUaJIbHO NpeIHa3HAuYCHHbIE WM TOATOTOBICHHBIC ISt
oboramieHusi ypaHa C UCIIOJB30BaHMEM Ipoliecca XUMHUYECKOTo OOMeHa. Jus
KOPPO3UOHHON YCTOWYMBOCTH K KOHILICHTPUPOBAHHBIM PAacTBOPaM COJISIHOM KHCIOTBI 3TH
KOJIOHHBl U HMX BHYTPEHHHME KOMIIOHEHTHl HM3TOTOBIEHBI W3 MOAXOMALINX IIACTUKOBBIX
MaTepHajoB (Takux, Kak (TOPUPOBAHHBIE YIJICBOAOPOIHBIC IOJIMMEPHI) MM CTEKNIa HIIN
3AIUINEHBl TTOKPBITHEM M3 TaKUX MaTephuanoB. KOJIOHHBI CIIPOEKTHPOBAHBI Ha KOPOTKOE
(30 cexynn niam MeHee) BpeMsi MPOXOXKACHHUS B KacKaJe.

HenTpudyskHble KUAKOCTHO-)KUAKOCTHbIE KOHTAKTHbIe (UIbLTPHI (XUMHYECKHI
00MeH)

Lentpudyxaple  KUIKOCTHO-)KUIKOCTHBIE  KOHTAKTHBIE  (DHUIBTPBL,  CIIEIHAIBHO
MpelHa3HAaYeHHbIE WM TOATOTOBJICHHBIE i OOOTallleHHs ypaHa C HCIOJb30BaHUEM
mpolecca XuMHYECKOTo oOMeHa. B TakmX KOHTaKTHBIX (UIBTpaxX UCIONB3YETCsl BpalleHHe
IUTA TIONYYEHUs OPTaHWYeCKWX M JKHIKHX TOTOKOB, a 3aTeM IIeHTpOOeXKHas cuia s
pasmenenuss ¢a3. A KOPPO3HOHHOW CTOHKOCTH K KOHIICHTPUPOBAaHHBIM PacTBOPaM
COJSIHOM KHCJIOTBl KOHTaKTHBbIE (HIBTPHl HW3TOTABIUBAIOTCA W3 COOTBETCTBYIOLIMX
IIACTUKOBBIX MaTepHANIOB (TaKuX, KaK (PTOpPUPOBAaHHBIEC YTIEBOJOPOIHBIC TOJIMMEPHI) HITH
MTOKPBIBAIOTCS IMH WM cTeKJIOM. LleHTpudykHbBIe KOHTaKTHBIE (BHIBTPHI CIIPOSKTHPOBAHBI
Ha KopoTkoe (30 cexyH W MeHee) BpeMsl IPOXOXKICHHUS B KacKaje.

CucreMbl 1 000pyT0BaHUeE /ISl BOCCTAHOBJIEHHS ypaHa (XUMUYECKHIT 00MeH)

a) CriennanbHO MpeIHAa3HAaYeHHbBIE WIH MOJITOTOBICHHBIC SYEHKH AIIEKTPOXUMHYECKOTO
BOCCTAaHOBJICHHS TSI BOCCTAHOBIIEHUS ypaHa W3 OJJHOTO BAJIEHTHOTO COCTOSHUS B JIPYTO€ B
Helsix o0oralleHus ypaHa ¢ HCIOJIb30BaHHEM Ipoliecca XUMUIecKoro ooMena. Matepualibl
siYeeK, HaXOIAIIMeCs B KOHTAKTE C TEXHOJOTMYECKUMH pacTBOPAMH, IOJDKHBI OBITh
KOPPO3UECTONKUMHU K KOHIIEHTPUPOBAHHBIM PAacTBOPAM COJISTHOM KHCIIOTHI.

[OACHUTEJIBHOE 3AMEYAHUE

Katomuerii oTcek sUEWKH JODKEH OBITh CIPOSKTHPOBAH TaKUM O00pa3oM, YTOOBI
MPEIOTBPATUTh MOBTOPHOE OKHCIICHHE ypaHa 10 0ojiee BHICOKOTO BAaJCHTHOTO COCTOSHHS.
Jlns ynaepkaHus ypaHa B KAaTOJAHOM OTCEKE SYeHKa MOXET HMETh HEMPOHHIIAEMYIO
muadparMeHHYI0 MeMOpaHy, H3TOTOBJICHHYIO W3 CIEIHAIBHOTO KAaTHOHHOOOMEHHOTO
Mmarepuana. KaroJ COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO IPOBOJHUKA, TAKOTO, Kak
rpadur.

4
b) CHG]_II/IaJ'IBHO NpCAHA3HAUYCHHBIC WX MMOATOTOBJIICHHBIC CUCTCMbI IJIsI U3BJICUCHUA UJr
U3 OPraHU4Y€CKOro IOTOKA, PETyJIHMpPOBaHHA KOHICHTpAUWKW KHUCJIOTBI U JIA 3aIlOJIHCHUA
AYCECK ICKTPOXUMHNUYCCKOTIO BOCCTAHOBJICHHA HA MPOU3BOJCTBECHHOM BBIXOAC KaCcKaJa.

[OACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 00OPYIOBAHHS SKCTPAKIMH PAacTBOpUTENeM Ut oTronku U™ u3
OpPTaHMYECKOI'0 IOTOKa B JKHIKHWH pacTBOp, 0OOpYNOBAaHUS BBIAPHBAHUS H/WIH APYTOTO
000pyZOBaHHA IJsl AOCTHXKEHHUS PETYIMPOBKH M KOHTPOJII BOAOPOAHOTO ITOKa3aTens, a
TAaKXK€ HACOCOB WM JPYI'MX YCTPOMCTB IepeHoca Ui  3aIlOJIHEHHA  S[YeeK
3NEKTPOXUMHUECKOTO BoccTaHOBIeHMsS. (OCHOBHas 3afjaya KOHCTPYKIIMH COCTOHMT B TOM,
yToObl M30€KaTh 3arps3HCHUS MOTOKA JKUAKOCTH HWOHAMH HEKOTOPHIX METaJIOB.
CrienoBaTenbHO, T€ YacTH OOOpPYNOBAaHHUSI CHCTEMBI, KOTOPbIE HAXOHAATCS B KOHTAKTE C
TEXHOJOTMYECKUM MOTOKOM, M3rOTaBIHUBAIOTCS U3 COOTBETCTBYIOIIMX MAaT€pHaloB (TaKuX,
KaK CTEKJIO, (TOPUPOBAHHBIC YIIIEBOIOPOJHBIE TOJIMMEDPHI, CylbdaT nonudeHuna, cyaspoH
nonmddupa M MPONUTAHHBIA CMOJOH rpaduT) WIM 3alUIICHBl MOKPHITUEM H3 TaKHX
MaTepHajoB.

17



5.6.4.

5.6.5.

5.6.6.

5.6.7.

CucreMbl NOATOTOBKM MUTAHUSA (XUMUYECKHiT 00MeH)

CHe]_II/IaIILHO MpEeAHA3HAYCHHBIC WM TIIOATOTOBJICHHBIC CHUCTEMBI I IIPOMU3BOACTBA
MUTATCJIIBHBIX PACTBOPOB XJIOpUJAa ypaHa BBICOKOM YHUCTOTHI JIJIS YCTAHOBOK I10 pa3AC/ICHUIO
HU30TONOB YpaHa METOAOM XUMHUYCCKOI'O oOMeHa.

[OACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMBI COCTOST U3 OOOPYIOBAaHUS IS PACTBOPECHHUSI, SKCTPAKIUKM PACTBOPUTEIIEM
W/WiaM MOHOOOMEHHOTO 000pYMOBaHUS ISl OYHCTKH, a TaKKe JJIEKTPOIUTHUECKUX STUEEK
wis BoccranoBiennss U™ wmm U™ B U™. B 9THX cHCTeMax MPOH3BOMITCS PAaCTBOPSHI
XJOpUJla ypaHa, B KOTOPBIX COJEPKHUTCA JIMIIb HECKOJbKO 4YacTel Ha MWUIMOH
METAJTMYECKUX BKJIFOUCHUH, TAaKWX, KaK XPOM, JKeJe30, BaHaIui, MOJMOACH W IPYTHX
IBYXBaJCHTHBIX WX KATHOHOB WJIM KAaTHOHOB C  OONBIIEH  BaJIEHTHOCTHIO.
KoHcTpyKIIMOHHBIE MaTeprallbl JUIsl DIIEMEHTOB CUCTEMBI, B KOTOPOil oOpabaThIBaeTcs u”
BBICOKOH YHUCTOTBI, BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YIJICBOJIOPOJIHBIC TMOIUMEPHI,
rpaduT, TOKPHITHIA MOJIMBUHUI-CYJIb()ATHBIM HIH TOTHM3PHUP-CYIbPOHHBIM IJIACTUKOM WU
MPOMUTAHHBIA CMOJIOH.

CucreMbl OKHCJICHUS ypaHa (XUMHYeCKHIl 00MeH)

CrienManbHO MPeJHA3HAYCHHBIC WM MOJTOTOBJICHHBIC CHCTEMBbI JUISI OKHCIICHUS u” s U™
JUTA BO3BpAIIEHHUS B KacKaJl pa3JelcHHs H30TOIIOB ypaHa B IPOIIECCe 0OOTAIIEHHS METOIOM
XUMHAYECKOr0 0OMEHA.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TAKUE 3JIEMEHTHI, KaK:

a) 00opyaoBaHHe IJ1s1 KOHTAaKTUPOBAHUS XJIOpa M KHCIOPOAa C BOOHBIMU 3 III0OeHTaMu
U3 00OpYNOBAHHs pa3leicHHs H30TONOB M SKCTpAKmuMM obpasosaBmerocs U™ B
OO€HEHHBIM OpraHMYeCKUi IOTOK, BO3BPAINAIONIUIICS M3 MPOU3BOACTBEHHOTO
BBIXOJIa KACKaJa;

b) obopymoBaHuE, KOTOpOE OTACNIACT BOAY OT COJSHOM KHCIOTHI, YTOOBI BOJa U
KOHIICHTPUPOBAHHAS COJITHASI KUCIIOTa MOTJIH Obl OBITh BHOBH BBEICHEI B IPOIECC B
HYXHBIX MECTax.

BbicTpo pearupyronie noH00OMeHHBbIE CMOJIBI/a/ICOPOEHThI (MOHHBIH 00MeH)

BeicTpo  pearupyroiue HOHOOOMEHHBIE CMOJIBI  HJIM  aJICOPOCHTBI,  CIICIUAIBHO
MpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC Jis OOOTallleHUs ypaHa C MCIOJIb30BaHUEM
mporiecca HOHHOTO 0OMEeHa, BKJIIOYast MMOPUCTBIE CMOJIBI MAaKPOCETYATON CTPYKTYPHI H/HITH
MeMOpaHHBIE CTPYKTYPHI, B KOTOPBIX aKTUBHBIE TPYTIBI XUMUYECKOT'0 0OMEHa OTpaHUYeHbI
MOKPBITHEM Ha IMOBEPXHOCTH HEAKTHUBHOW IMOPUCTON BCIIOMOTATEIbHONH CTPYKTYPBI, U
IpyTHe KOMIIO3UTHBIE CTPYKTYpbl B 1000 mpuemieMoil (opme, BKIIOYAs YaCTHIIBI
BOJIOKOH. ODTH MOHOOOMEHHBIE CMOJIBI/aICOPOEHTHI UMEIOT AuaMeTphl 0,2 MM WM MEHEee |
JIOJDKHBI OBITh XMMHYECKH CTOWKMMH TIO OTHOIICHUIO K PacTBOpPaM KOHIICHTPUPOBAHHON
COJITHOW KHUCIIOTHI, & TaK)Ke JIOCTATOYHO MPOYHBI (PU3UYECKH, C TEM YTOOBI MX CBOHCTBA HE
YXYIIIaJIACh B OOMEHHBIX KOJOHHaX. CMOJBI/ancopOCHTHI CIEIHaIbHO TpeTHA3HAYCHBI
JUIA TIOTy4YeHHS KUHETHKH OYeHb OBICTpOro oOMeHa H30TOIMOB ypaHa (AJIUTEIHHOCTh
nonyoomMena meHee 10 cexkyHn) u 001a1al0T BO3MOXHOCTBHIO pa0OTaTh MPHU TEMIIEpaType B
nuamna3one ot 100°C xo 200°C.

HNonoo0MeHHBIEe KOJOHHBI (MOHHBIH 00MEeH)

Hunmmaapuyeckue KoJOHHBI nTuamerpoM Oomee 1000 MM ansl yaepKaHus W TOAJIEPKaHUS
3aIlOJTHEHHBIX CJI0OEB MOHOOOMEHHBIX CMOJ/aJCOPOCHTOB, CIELHUAIbHO IMpEeIHA3HAYCHHBIC
WIA TIOATOTOBJIEHHBIE M1 OOOTalleHHs ypaHa C HCIIOJIB30BAHUEM HOHOOOMEHHOTO
mporecca.  OTH KOJOHHBI HM3TOTOBIEHBl W3 MaTepuaioB (TakuX, KaK THUTaH WK
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5.6.8.

5.7.

(TOpUpPOBAaHHBIE YTIICBOAOPOJHBIC MOJIUMEPHI), CTOMKHX K KOPPO3HMH, BBI3BIBACMOM
pacTBopamMu KOHIICHTPUPOBAHHOM COJISTHOW KUCIIOTHI, WIIM 3alIMIICHBI TOKPHITUEM W3 TAKUX
MaTepHajJoB U CHOCOOHBI paboTaTh Npu TemiiepaType B nuamazoHe oT 100°C mo 200°C u
nasiennu Beime 0,7 Mlla (102 gyHT/XB. mroiim).

HNonoo0MeHHbIe cucTeMbl pediiokca (MOHHBIH 00MeH)

a) CrienManbHO NpeIHa3HAYEHHBIE WJIM MOATOTOBJICHHBIE CHUCTEMBbl XMMHYECKOTO WIIH
3IEKTPOXUMHUYECKOT0 BOCCTAHOBIICHHUS JUIsl peTeHepaliyl peareHTa(0oB) XUMHIECKOTO
BOCCTaHOBJICHUS, HCIIOJB3yeMOro(blX) B KackaJax HOHOOOMEHHOTo OOOTalieHus

ypaHa.

b) CrenmanbHO NpenHa3sHAYEHHBbIE WM IOATOTOBJICHHBIE CHCTEMbl XMMHYECKOTO WIIH
JJEKTPOXUMHUYECKOTO OKHCIEHUS JUIsI pereHepanyl peareHTa(oB) XUMHYECKOTO
OKHCJICHUS, UCTI0NIB3YeMOro(bIX) B KaCKaaax HOHOOOMEHHOTO 00OTallleHus ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B mpomnecce HOHOOOMEHHOTO obOoraiieHyuss B KadecTBe BOCCTaHAaBJIMBAIOIICIO KaTHOHA
MOJKET HUCIIOJIb30BaThCA, HAIPUMED, TpeXBaJ'IeHTHLIfI TUTaAH (Ti+3), U B OTOM Ciy4dae

43 4
BOCCTAHOBUTCIIbHAA CUCTEMA 6yz[eT BI)Ipa6aTLIBaTL TIJr IOCPEACTBOM BOCCTaHOBJICHU A TIJr .

B mponecce B kauecTBEe OKHCIUTENS MOXKET HCIIOIb30BATHCS, HAPUMEpP, TPEXBAJEHTHOE
xeneso (Fe™), m B 5TOM ciyuae cucTeMa OKHCIEHHS OyneT BbipabarthiBaTh Fe'
TnocpencTBOM okucienns Fe'.

CHeIIHa.]II)HO npe€aHasHA4YCHHbIC WJIH TOATOTOBJCHHBIC CHUCTEMBI, 060py210133}me u
KOMIIOHEHTBI JJIfl UCIIOJIBb30BAaHUSA B JIa3€PHBIX 000raTuTEeJIbHBIX YCTaHOBKaX

BBOJAHOE 3AMEYAHUE

Cy1iecTByOIye CUCTEMBI IJIs1 000TAaTUTENBHBIX IMPOLIECCOB C HCIOIB30BAaHUEM JIa3epOB
JeNsITCs Ha 1B KaTETOPHU: Te, B KOTOPBHIX paboueil cpenoil sSBISIOTCA Hapbl aTOMapHOTO
ypaHa, 1 Te, B KOTOPBIX paboueil cpenoil ABIsSI0TCA Haphl ypaHOBOTO coeuHeHus. O0mmmMu
Ha3BaHUAMU IJISI TAKUX IPOLIECCOB SIBJIIOTCSA: IEpBasi KaTETOpHs - JIa3epHOE pa3fesicHHue
M30TOMOB MO MeToAy aromapHbIx mapoB (AVLIS wmmm SILVA); Bropas karteropus -
MOJIEKYJISIPHBIA METOJ JIa3epHOTO pazaeneHus n3oronos (MLIS wmu MOLIS) n xumuyeckas
peakmusl TOCPEACTBOM M30MpaTeNbHOW 10 m3oTomaM JasepHod aktuparmu (CRISLA).
Cucremsl, 00OpyJOBaHHE ¥ KOMIIOHEHTHI JUII YCTAaHOBOK JIQ3€PHOTO OOOTaleHUs
BKJIIOYAIOT: a) yCTpOMCTBa AJIsl MOJauu MapOB METAIIMYECKOT0 ypaHa (17151 u30upaTenbHON
(oTOMOHM3ALMM) WJINM YCTpOWCTBA ISl IMOJAYM IapOB YPAHOBOIO COCOMHEHHS (IS
dboTomucconMaii WM XUMHYECKOW  aKTHUBAIINH); b) ycrpoiictBa mms  cOopa
000TaIeHHOro u 00eTHEHHOTO METAJITUIECKOr0 ypaHa B kauecTBe "mpoaykra” u "XBocToB"
B NEPBOM KAaTErOpUH MU yCTPOHCTBa sl cOOpa Pas3OKEHHBIX MM BBIMEANINX U3 PEAKIUU
COCIMHCHUU B KavyecTBe "TPOoAyKTa" M HeoOpaOOTaHHOTO MaTepraja B KauecTBe "XBOCTOB"
BO BTOPOM KaTeropuu; c) pabodue jga3zepHbIC CHCTEMBI IS M30MPaTEIHHOTO BO30YKICHUS
n30TONOB ypaHa-235; wu d) obopynoBaHue Ui MOArOTOBKM IIOAAaYM W KOHBEPCUHU
npoaykra. BcnencTBue ClI0XKHOCTH CIEKTPOCKONUHU aTOMOB U COEAMHEHHH ypaHa MOXKET
OTpebOBaTHCS UCIIOIB30BaHUE JTI000H U3 PsJla HMEIOIINXCA Ja3ePHBIX TEXHOJIOTHIA.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, TIE€PEUUCICHHBIX B 3TOM  pa3jielie, BCTyHalOT B
HEMOCPEJICTBEHHBIN KOHTAKT € MapaMyd METAUTMYECKOr0 ypaHa WIH C KUIKOCTbIO, WA C
TEXHOJIOTUYECKUM razom, cocrosdmiuMm u3 UFs nnm cmecu nu3 UFg u apyrux raszos. Bcee
MOBEPXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT ¢ ypaHoM miud UFg, MONHOCTBIO U3rOTOBJIEHBI
13 KOPPO3UECTOMKHUX MATEPUAIOB MJIM 3allUIIEHbI MOKPHITUEM U3 TaKUX MaTepuayioB. [l
Leneit pasaena, OTHOCSIIETOCS K KOMIIOHEHTaM 000pYyIOBaHUS VIS JIA3€PHOTO 00OTaICHHUS,
MaTepualibl, CTOMKUE K KOPPO3UH, BBI3BIBAEMON NapaMy WIIH JKUAKOCTSAMH, COAEpKalIUMU
METANIMYECKUN YpaH WM YPaHOBBIE CIUIaBbI, BKJIOYAIOT MOKPBITHIA OKCHJIOM HTTPHS
rpaduT ¥ TaHTAJI, ¥ MaTEepPHaIbl, CTOUKHE K KOpPO3uH, BhI3biBaeMoil UF, BKIIIOUAIOT Meab,
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5.7.1.

5.7.2.

5.7.3.

5.74.

5.7.5.

5.7.6.

HEP)KaBEIOLIYI0 CTajb, QJIIOMUHUH, aJIIOMUHUEBBIE CIJIaBbl, HUKEIb WM CILIaBHI,
cogepxxamue 60% Hukens u Oonee, u croiikue Kk UFs momHOCTBIO (prOpHpOBaHHBIC
YITIEBOAOPOIHBIE TOTUMEPHI.

Cucremsbl BeinnapuBanust ypana (AVLIS)

CrneuuanbHO TpeJHA3HAYCHHBIC MM IIOJTOTOBJICHHBIC CHCTEMBl BBHIIAPUBAHUS YpaHa,
KOTOpPBIE COIEP)AT BBICOKOMOIIHBIC IOJIOCOBBIE W PACTPOBBIC AIIEKTPOHHO-Ty4YeBBIC
MYIIKY ¢ TIepeiaBaeMoil MOIITHOCTRIO Ha MUIIEHB OoJee 2,5 kB1/cM.

Cucremsbl 1711 00pa00TKH KHIKOMeTaLINYeckoro ypana (AVLIS)

CrnenmanbHO NpeAHA3HAUYEHHbBIE WM MOATOTOBJICHHBIC CHCTEMBI Ui 00pabOTKM JKUAKOTO
MeTajula Ui PaclUIaBICHHOTO YpaHa WINM YPAaHOBBIX CIUIABOB, COCTOSIIME W3 THUIVIEH U
OXJIAXKIAIOIIET0 000PyI0BaHUS JUIsl TUTTICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turim M 1gpyrue KOMIIOHEHTBI 3TOW CHCTEMBI, KOTOpBIE BCTYHNAlOT B KOHTakT C
pacIIaBJICHHBIM YPaHOM WJIM YPAHOBBIMH CIUIaBaMHM, U3TOTOBJIEHBI U3 KOPPO3UECTONKUX U
TEPMOCTOWKUX MaTepUAOB WJIM 3alIUIICHHBIX MOKPBITHEM W3 TaKUX MaTepHalloB.
[Ipuemiiemble MaTepuanbl BKIIOYAIOT TaHTAJ, TOKPBITHIH OKCUAOM UTTpUA rpaduT, rpadur,
MOKPBITHIN OKHUCIAMHU APYTUX PEAKO3EMETbHBIX AE€MEHTOB UM X CMECSMHU.

Arperatsbl 1Js1 coopa ""mpoaykra' u '"XxBocToB'" MeTa/uIM4Yeckoro ypana AVLIS)

CrnenmanbHO TpenHa3HauYeHHBIE WM MOATOTOBJICHHBIE arperatsl ajst cOopa "mpoxykTa" u
"XBOCTOB" METAIUTMYECKOTO YpaHa B )KUKOH UM TBEPAOH Qopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KoMmoHeHTsl 3THX arperaToB H3rOTOBJICHBI W3 MATEPHUANIOB, CTOMKUX K HArpeBy H
KOPpO3UH, BEI3BIBAEMOH MapaMH METAIUTMYECKOTO ypaHa WU JKUAKOCTHIO, MITH 3aIIUIICHBI
TTIOKPBITHEM W3 TaKWX MaTepUajioB (TaKUX, KaK IMOKPBITHIA OKCHIOM HTTpHs TpadUT WIH
TaHTaJl) © MOTYT BKJIIOUaTh B ceOs TpyOOIPOBOIbI, KIIAaHbl, MTYIEpa, "7Keno0a", BBOII,
TEIUIOOOMEHHHUKH U KOJUICKTOPHBIE IIACTUHBI AJI1 MATHUTHOTO, JEKTPOCTATUYECKOTO HITU
JIPYTUX METOOB pa3IeacHUs.

Koxyxu pazneanreabHoro moayJsi (AVLIS)

CneunanbHO  NpeAHA3HAYCHHBIE  WIM  IOATOTOBICHHBIE — HWIMHAPUYECKUE WU
MIPSIMOYTOJIEHBIE KaMephI JIJIsl TOMEIIEHHs B HUX UCTOYHHKA TTapOB METAJUTMYECKOTO YpaHa,
3JICKTPOHHO-JTYYEBOU ITYIIKH M KOJIJIEKTOPOB "MpoaykTa" U "XBOCTOB".

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH UMEIOT MHOKECTBO BXOAHBIX OTBEPCTHH IJIS1 IIOAAYH NEKTPOIUTAHUS U BOIHI,
OKHa JJIs1 JIa3€PHBIX ITyYKOB, COCIMHEHUH BaKyyMHBIX HACOCOB, a TAK)KE AJIs1 TUarHOCTUKH U
KOHTPOJIS KOHTPOJBHO-U3MEPUTENBHBIX NMPpHOOpoB. OHU HMMEIOT NPUCTIOCOOTCHHS IS
OTKPBITHS U 3aKPBITUS, YTOOBI 00ECIeYUTh OOCTYKHMBAHNE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYKOBBIE pacliMpuTe/ibubie comia (MLIS)

CrnenmanbHO TpeAHA3HAYCHHBIC WIJIM IOJTOTOBICHHBIC CBEPX3BYKOBBIC PACIIMPUTEIHHBIC
comna s oxnaxzaeHus cmeceit UF¢ u wHecymero raza mgo 150°K wnm Himke u
kopposuectorkue k UFg.

Koanextopsl npoaykra naTugpropucroro ypana (MLIS)

CHe]_II/IaIH)HO NpE€AHA3HAUYCHHBIC HWJIM TMOATOTOBJICHHLIC KOJUJICKTOPBI TBEPAOIO IIPOIYKTa
matudTopucroro ypana (UFs), cocrosmue n3 ¢MIbTpa, KOJUIEKTOPOB YAAPHOIO WITH
[IUKJIOHHOTO THITA WK UX COYEeTaHUU U Kopposuectoitkue k cpeae UFs/UFg.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CneunanbHO NpeAHA3HAUEHHBIC WKW MHOArOTOBJICHHBIE Kommpeccopbl mis cMmeced UFq u
HeCylllero ra3a Jjs JanuTenbHOM skcruryatanuu B cpene UFq.  KoMmoHeHTBl 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYHNAOT B KOHTAKT C HECYHIMM TIa30oM, H3rOTOBJICHBI U3
kopposuectoikux Kk UFg MaTepuanoB win 3alMIIEHbl MOKPHITHEM U3 TAKUX MAaTEpUATIOB.

YnjoTHenus Bpamaomuxcs sajos (MLIS)

CrnennanbHO MpEeIHA3HAYCHHBIE WM MOATOTOBJICHHBIC YIUIOTHEHHS BPAIIAIOIINXCS BAJIOB,
YCTAaHOBJICHHBIE Ha CTOPOHE MOJa4M W Ha CTOPOHE BBIXOAA JUIsl YIUIOTHEHHUS Baja,
COEIUHSIONIETO POTOP KOMIIpeccopa ¢ MPUBOJHBIM JBUTATENIEM, C T€M YTOOBI 00ECTIeunTh
HaJIeKHYI0 TEPMETH3AIHIO, TPEIOTBPAMIAONTYI0 BBIXOJ TEXHOJIOTHYECKOTO Ta3za WIIH
HAaTECKaHWE BO3MyXa WM YIUIOTHSAIONIETO Ta3a BO BHYTPECHHIOID KaMepy KOMIIPeccopa,
KoTopas 3anoiHeHa cmechio UF¢ 1 Hecyiero rasa.

Cucremsbl ¢propuposanus (MLIS)

CrierualibHO TIpeHa3HAYCHHBIC HJIU MOATOTOBJICHHBIC cucTeMbl s (propupoBanus UFs (B
TBeproM coctosiHum) B UF¢ (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TIpeAHa3HadeHsl s GropupoBanus cobpanHoro mopomka UFs B UFg B
LEJISX MOCIeNyIomero coopa B KOHTeHHepax MpoAyKTa WiH Ui ogadu B 6moku MLIS s
JOTIOJHUTENIFHOTO  00OTaIIeHHS. [Ipy npuMeHeHMM OJHOTO TMOAXOAA PEeaKLHs
(dbTOpUpOBaHHU MOXET OBITh 3aBEpIICHA B IpeAeiax CUCTEMBbl pa3feeHUs W30TOIOB, IIe
WIET peakiuss U HeNOCPEJCTBEHHOE H3BJeueHHe M3 KoiiekTopoB "mpoaykra"'. Ilpum
NpUMEHEHUHN Jpyroro moxxoaa mnopomok UFs Moxer ObITh H3BICUEH/TEpEMEIIEH U3
KOJUICKTOPOB  "mpomykra" B  TMOAXOMIIMHNA  peakTop (Hampumep, peakTop C
TICEB00KMKEHHBIM CII0EM KaTaJu3aTopa, TeIMKOUIATBHBIA peakTop WU XKapoBasi OaliHs)
B Hensix (ropupoBaHus. B 00oux ciyyasx HCIONb3yeTcs 000pynoBaHUE Ul XpaHEHUs U
nepeHoca ¢ropa (WM IPYrHX MpHEMIIEMbIX (TOPUPYIONIMX peareHTOB) W A cOopa u
nepenoca UF.

Macc-cnekTpoMerpbl/uctounuku nonos UF6 (MLIS)

CrienualibHO TIpeIHAa3HAYSHHBIE WM TOJTOTOBICHHBIE MAarHUTHBIE WU KBaJpyHOJIbHBIE
Macc-CIEKTPOMETPHI, CIIOCOOHBIE TIPOU3BOIUTE MPSAMOM OTOOp TPOO TOoIaBaeMOl MaccChl,
"mpoxykra" man "XBOcTOB" M3 Ta3oBbIXx MOoToKOB UF¢ n obnanmaroiue moiHbBIM HabOpOM
CIIEAYIOIINX XaPaKTEPUCTHK:

1. yAenIbHas pa3pelaroias cnocooHoCTh 1o Macce cBhitie 320;

2. COACPKAT HMCTOYHUKHM HOHOB, H3IOTOBJICHHBLIC W3 HHUXpOMa WJIW MOHCIA WIA
3alUIICHHBIC ITOKPBITUEM U3 HUX, UJIN HUKCIUPOBAHHBLIC,

3. coJiepKaT MOHU3AI[MOHHBIE UCTOYHHUKH ¢ 60MOApANPOBKO IIEKTPOHAMU;
4. COJIep)KaT KOJUICKTOPHYIO CUCTEMY, IPUTOIHYIO IJIs1 U30TOITHOI'O aHAJIN3A.
Cucremsbl mogayn/cucreMsl 0TBoAa "'mpoaykra' u "xsocros' (MLIS)

CrienualibHO TIpeTHA3HAYCHHBIE WJIM TIOJTOTOBJICHHBIE TEXHOJOTHMYECKUE CHUCTEMBI WU
o0opynoBaHue TSI OOOTaTHTENBHBIX YCTAaHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOMKUX K
UF¢ MaTepuaioB, WK 3alIAIICHHBIX TTOKPHITHEM U3 TAKUX MaTECPHAIOB, BKIFOUYAIOIIHUE:

a) MUTAIONINE aBTOKIIABBI, MIEYU WM CUCTEMBI, UCTONb3yeMble st moxaun UFe s
mporiecca oboraieHus;

b)  mecyObmuMmaropbl (WM XOJODHBIC JIOBYIIKH), HCHOJIB3YEMBIC JUIS BBIBEACHHS
Harpetroro UF¢ u3 mporecca oboramieHus Jist OCIeIYIOIeTo MePeMEIICHHUS;
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5.7.12.

5.7.13.

5.8.

5.8.1.

c) CTaHIIMM OTBEPXKICHHUS WM CXKIDKEHUs, Hcroib3yemble ans BeiBeneHuss UFq u3
npouecca oborameHust myteM cxatus U nepeBoga UFg B KHUOKYIO MM TBEPAYIO

dopmy;
d) cTanuuy "mpoxaykra" wiam "XBocToB", HMcmonb3dyeMmble Ui mepememieHuss UFg B
KOHTEUHEPHI.

Cucremsl otaesenusi UFg ot Hecyniero raza (MLIS)

CrienualibHO TIpeTHAa3HAYCHHBIE WJIM TOATOTOBJIICHHBIE TEXHOJIOTUYECKHE CHUCTEMBI IS
ornenenust UF¢ oT Hecymiero raza. Hecymmm ra3omM MOXeT OBITH a30T, aproH WIH APYTon
ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKIIIOYATh Takoe 000pyJ0BaHHE, KaK:

a) KPUOTEHHBIE TEIJIOOOMEHHUKH WJIA KPUOCENapaTophl, CIOCOOHBIE CO37aBaTh
teMrirepaTypsl -120°C wim MeHee, WIH

b) OJIOKM KPHUOTEHHOTO OXJaKIACHHA, CIIOCOOHBIE co3/aBaTh TemnepaTypsl -120°C niu
MeHee, WIH

c) xonoanbie ToByIKH UFg, ciocoOHBIE co3naBath TeMiepaTtyphl -20°C uinm MeHee.

Jlazepublie cuctembl (AVLIS, MLIS u CRISLA)

JIa3epL1 WJIK JIa3€pPHBIC CUCTEMBbI, CTICHIUAJIBHO NPEAHA3HAUYCHHBIC WX IMOATOTOBJICHHBIC IJIA
pa3aciiCHuA U30TOIIOB YpaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cuctema npouecca AVLIS 00BIYHO COCTOUT M3 IBYX J1a3epoB: Ja3epa Ha mapax
MeH W Jazepa Ha kpacutersix. JlazepHas cuctema mist MLIS o0br4HO cocTouT W3 nasepa,
paboraromero Ha CO, WM 3KCUMEPHOTO ja3epa W MHOTOXOJOBOW ONTHYECKON SYCHKHU C
BPALIAIONIMMUCS 3epKaJlaMHi Ha 00eHX cTOpoHax. [l na3epoB WM Ja3epHBIX CHCTEM IPH
oboux mpoueccax TpeOyeTcs CTa0HIU3aToOp CIEKTPOBOW YacTOTHI Uil pabOThl B TEUCHHE
IUTUTEIIbHBIX TIEPHOAOB BPEMEHHU.

CnenuanbHO NpeAHA3HAYEHHBbIE WJIM TOATOTOBJEHHbIE CHCTEMbI, 000pyI0OBaHHE H
KOMIIOHEHTBI JIJIsi MCIOJIb30BAHHS HA 000TaTHTEIbHBIX YCTAHOBKAX C IUIa3MeHHbIM
pa3nejieHueM

BBOJIHOE 3AMEYAHUE

[Ipu nporiecce mIa3MeHHOr0 pa3JeJICHUs I1a3Ma, COCTOSIAs U3 MOHOB ypaHa, IMPOXOIUT
Yepe3 MEKTPUUECKOE IOJe, HACTPOGHHOE HA YacTOTy HOHHOrO pesoHanca U™, ¢ Tem
YTOOBl OHU B TNEPBYIO OYEpeab IOMIOMIAIM JHEPIHI0 U YBEIMYUBAICA JUAMETD HX
IITOMOPOOOPA3HBIX  OPOUT. HNonbl ¢ TpoxoxkIeHHEM 1O OOJbIIEeMy JUAMETPY
3aXBATBHIBAIOTCS JUIs OOPa3OBaHMsA MpoAykTa, oboramennoro U>”.  Tlmasma, koTopas
00pa3zoBaHa MOCPEICTBOM HOHH3AIUHM YPAHOBOTO Iapa, COJCPKUTCS B BAKYYMHOM KaMepe ¢
MarHUTHBIM  TIOJIEM  BBICOKOW  HAmpsOKCHHOCTH, OOpa30BaHHBIM C  MOMOIIbIO
CBEPXMPOBOAIIEro MarHuTa. OCHOBHBIC TEXHOJIOTHUECKUE CHCTEMBI MPOIIECca BKIHOYAIOT
CHCTEMY TEHEpaIli yPaHOBOW TUIA3MBbI, Pa3NEIUTEIBHBIA MOJYIb CO CBEPXIPOBOJSAIINM
MarHMTOM M CHCTEMbI M3BJICUCHHS METaJlIa Juist coopa "npoaykra” u "XBOCTORB".

MHKpOBOJIHOBbIe HCTOYHUKHU IHEPIrUd U AaHTCHHDI

CrienManbHO TpEHA3HAYCHHBIC WM TMOATOTOBICHHBIC MHUKPOBOJHOBBIC HCTOYHUKH
SHEPrUM M aHTEHHBI JUIS TeHEPAIlUM MM YCKOPSHHSI MOHOB M O0JIAJaroIIUe CIICTYOIIUMU
xapakrepuctukaMu: 4actoTa Bbite 30 [Ty u cpeaHsist BBIXOHASI MOIIHOCTb JIJISl TSHEPALUU
noHOB Ooitee 50 kBT.
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

5.9.

CoJreHouanbl 1Js Bo36ymem/m HOHOB

CrienManbHO MPeJHA3HAYCHHBIC WU MOATOTOBJICHHBIC COJICHOUIBI JUIS PaJHOYaCTOTHOTO
BO30YXJICHHS WOHOB B muamazoHe dactor Oonee 100 x['1 m cmocoOHBIE paboTaTh TpH
cpenHeit MomHocTu Oonee 40 kBT.

CucreMbl reHepallui YPaHOBOM IJ1a3Mbl

CrnenmanbHO TNpenHa3HAYCHHbIE WJIM IIOATOTOBJICHHBIE CHUCTEMBI T'€HEPALUH YPaHOBON
I1a3Mbl, KOTOpPbIE MOTYT COJEpPXaThb BBICOKOMOIIHBIE IIOJIOCOBBIE MWJIM PacTPOBBIE
3NIEKTPOHHO-TY4€EBbIe MYLIKH € TIepelaBacMOi MOLITHOCTBIO Ha MUILIEHb Oojee 2,5 kKB1/cm.

CucreMbl AJ151 00PadOTKH KUAKOMETAJJIMYECKOT0 ypaHa

CrnienmanbHO TpeaHa3HAYCHHBIC WIIM MOATOTOBIIEHHBIC CHCTEMBI JUISI 00paOOTKH KHUIKOTO
MeTajyia I PacIIaBICHHOTO ypaHa WM YPAaHOBHIX CIUTABOB, COCTOSIIUE W3 THUIJICH U
OXJTAKAAFOIIEr0 000PYIOBAHHS IS TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu u JApyrue KOMIIOHEHTHI J3TOM CHCTEMBI, KOTOPBIC BCTYMAaIOT B KOHTAKT C
PACIUIaBJICHHBIM YPAaHOM WJIH YPAHOBBIMH CIUTABAMHU, U3TOTOBIICHBI M3 KOPPO3UECTONKUX U
TEPMOCTOWKHAX MAaTepPHaJiOB WM 3allUIICHBl TOKPHITHEM U3 TaKUX MAaTEpUaNOB.
[Ipuemnemple MaTepra bl BKIIOYAIOT TAHTAJ, TOKPHITHIN OKCHIIOM UTTPHS TpaduT, rpadur,
MOKPBITHIN OKUCIAMU JPYTUX PEAKO3EMEIBHBIX JIEMEHTOB WIIU UX CMECSIMHU.

Arperatsbl 1Jis1 coopa "'mpoaykTa' u ""XBOCTOB' MeTaLIM4eCKOr0 YpaHa

CrienmanbHO TpEeIHA3HAYCHHBIC WITH ITOATOTOBJICHHBIC arperaTsl It cOopa "mpoaykra" u
"XBOCTOB" JUIS METAJIMYECKOTO YypaHa B TBepaodl ¢opme. DTu arperathl s cOopa
W3TOTOBJICHBI W3 MAaTepUANIOB, CTOWMKHX K HAarpeBy M KOPPO3HWH, BBI3BIBACMOW MapaMu
METAJTMYECKOTO ypaHa, TaKhuX, KaKk TpaduT, MOKPHITEIA OKCHIOM UTTPHS, WA TaHTAN, WU
3alMUIICHBI ITIOKPBITUEM U3 TaKUX MaTCpHUAJIOB.

Ko:xyxu pa3aenurejbHOro MOayJIst

Hunmuaapuyeckue KaMmepbl, CIEHUaIbHO MPEIHA3HAYECHHBIC WM IOATOTOBICHHBIC IS
UCTIOJIb30BaHUA Ha OOOTaTUTENIbHBIX YCTAaHOBKaxX C IJIa3MEHHBIM Da3lesIeHHeM, i
MOMELIEHNsI B HHUX HWCTOYHMKA YPAHOBOM TIJIa3Mbl, JSHEPreTHUYECKOTO COJIEHOMJIA
pPaauoyacToThl U KOJJIEKTOPOB "IpoaykTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHM HMMCHOT MHOXECTBO BXOJHBIX OTBepCTI/Iﬁ oA 1oAgadur DJICKTPONUTAaHUA,
COCI[I/IHGHI/II‘/'I Z[I/I(b(by3I/IOHHLIX HAaCcOCOB, a TaKXe A4 AUArHoOCTUKU U KOHTPOJIA
KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/I60pOB. OHHU HUMEIOT HpI/ICHOCO6J'ICHI/IH AJIs1 OTKPBITUA U
3aKpbITUA, YTOOBI 00ECIICUHUTh O6CJIY)KI/IB21HI/IC BHYTPCHHUX KOMIIOHCHTOB 1 U3TOTOBJICHBI M3
COOTBCTCTBYIOIIIMX HEMArHUTHBIX MAaTCPUATIOB, TAKMUX, KaK HEPKAaBCIOLIas CTaJlb.

Cﬂelll/la.]]bﬂo npeaHas’sHa4YeHHbI€ WJIH IOATOTOBJCHHBIC CHUCTEMBI, oﬁopynonalme u
KOMIIOHCHTBI AJI UCIIOJIL30BaAHUS HA YCTAHOBKAX 3JICKTPOMArHuTHOI'O 0601"31116]—[“9[.

BBOJAHOE 3AMEYAHUE

Ilpm  57EKTPOMAarHUTHOM TIPOIIECCE HOHBI METAJUIMYECKOTO ypaHa, IIOJydYeHHbIE
NOCPEJCTBOM MOHU3AIMU MHTAIOIero Mateprana u3 conel (06sraao UCly), yckopsioTes u
MPOXOIAT Yepe3 MAarHUTHOE IoJie, KOTOPOE 3acTaBlIsieT WOHBI PAa3IUYHBIX H30TOIOB
MPOXOANTH o Pa3TMYHBIM HAaIpaBJICHUSIM. OCHOBHBIMH KOMIIOHEHTaMHU
HNIEKTPOMArHUTHOTO ~H30TOITHOTO  CEMaparopa  SBIISIOTCS: MarHuTHOE II0Je IS
OTKJIOHEHHMS/pa3ieIeHHsT M30TONOB HMOHHOTO Iy4Ka, UCTOYHHKA HOHOB C €ro CHCTEeMOM
YCKOPEHUS, U CUCTEMBI cOOpa OT/IEJICHHBIX HOHOB. BcromorarensHple CHCTEMBI ISl 3TOTO
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5.9.1.

5.9.2.

5.9.3.

mporecca  BKJIFOYAIOT  CUCTEMY  CHAOXCHHMS ~ MarHUTHOM — JHEprucil,  CHUCTEMbI
BBICOKOBOJIETHOTO TIMTAHKSI HCTOYHHKA HOHOB, BAKYYMHYIO CUCTEMY U OOIIUPHBIC CHCTEMBI
XUMUYIECKON 00pabOTKM M1 BOCCTAHOBJIICHHWSI TIPOAYKTAa ¥  OYHUCTKH/pETeHEpaIiH
KOMIIOHCHTOB.

DJIEKTPOMArHUTHbIE CeNapaTOPbl H30TOIOB

SHGKTpOMaI‘HI/ITHBIC cermapaTtopel  U30TOIIOB, CIICMaJIbHO  HOPCAHA3HAYCHHBIC I
NOATOTOBJICHHBIC IJId pa3ACJICHUA M30TOIIOB ypaHa, U O60py,Z[OBaHI/Ie W KOMIIOHCHTBI I
9TOro, BKIKO4Yasd:

a) M cTOYHNKY MOHOB

CrenuanbHO  TpeJHAa3HAUYCHHBIC WM  TMOATOTOBJICHHBIC  OTHCIBHBIC WM
MHOTOYHUCIICHHBICE HCTOYHMKM HOHOB ypaHa, COCTOSIIME U3 HCTOYHHMKA Iapa,
HOHM3aTOpa M YCKOPHUTEIS IMydYKa, M3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepUaNIOB, TaKUX, Kak rpadur, Hep)aBerollias CTalb WO MEIb, U CIIOCOOHBIX
obecrnieunBaTh OOIINK TOK B ITydke HOHOB 50 MA wiu Ooree.

b)  KomiaexTopbl HOHOB

KosutekTopHble IUIACTUHBI, MMEIOIIME ABE WM Oojiee WIETH U Ia3a, CIELHUAIbHO
npeIHa3HaYeHHBIC WIN MOJATrOTOBJICHHbIE Ul cOOpa MyYKOB HOHOB OOOTAIICHHOTO U
00ETHEHHOTO ypaHa U U3TOTOBJIECHHBIE H3 COOTBETCTBYIOMINX MAaTEPHAIOB, TAKHX, KaK
rpaduT WK HEPIKABEIOIIAs CTalIb.

c) BakyymHBIC KOXKYXHT

CriennanbHO TpeJHA3HAYCHHBIC WM IIOATOTOBJICHHBIE BaKyyMHBIC KOXYXHU JISI
3JIEKTPOMATHUTHBIX CEMapaTOpOB ypaHa, H3TOTOBIEHHBIE U3 COOTBETCTBYIOIIUX
HEMAarHUTHBIX MaTEPHANIOB, TAaKUX, KaK HEp>KaBElIasl CTallb, U NMpeAHa3HAYCHHBIC
1utst pabotel ipu napneHwn 0,1 la nnu HIKe.

[OACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CIENHATLHO MPETHA3HAYEHBI JJIS MOMENICHUS B HUX HCTOYHHKOB HOHOB,
KOJUICKTOPHBIX TUIACTHH U BOJOOXJIAXKIAEMBIX BKJIAJIBIIICH U UMEIOT MPUCIIOCOOICHUS JIIs
coequHeHn? MU Y3MOHHBIX HACOCOB M MPUCHOCOOICHHS IS OTKPHITHS M 3aKphITHA B
LIETISTX U3BJICUCHUS U 3aMEHBI TUX KOMIIOHECHTOB.

d)  MarauTHbIe TOJIOCHBIE HAKOHCYHUKH

CrennanbHO TpeNHA3HAYCHHBIE WM TOJTOTOBICHHBIE MArHUTHBIE ITOJFOCHEIC
HAaKOHCYHUKH, WMEIONIHE AWaMeTp Oojiee 2 M, HCIOJIb3YEeMBIE I 00eCIeUeHUs
MOCTOSIHHOT'O MAarHUTHOTO TIOJII B AJIGKTPOMArHUTHOM CeNapaTtope M30TOMOB U JAJIA
TIepeHOCca MArHUTHOTO TOJISI MEXKTY PACIIONIOKEHHBIMA PSAJIOM CerapaTopaMH.

BbICOKOBOJIbTHbIE HCTOUHHUKH MUTAHUS

CrienuaJibHO NPEIHA3HAYCHHBIC WM IOJTOTOBJICHHBIE BBICOKOBOJBTHBIC HCTOYHHKH
MUTaHWS JJIi UCTOYHHKOB HMOHOB, OOJIaJafoIde TMOJHBIM HA0OpOM  CIEAYIOIIMX
XapaKTePUCTUK: MOIyT padoTaTh B HENPEPHIBHOM PEXHMME, BBIXOJHOE HAMPSHKEHUE
20 000 B wmu 6onee, BeIxogHOU TOK 1 A wmin Goiee M cTaOMIIM3AIMS HAMPSKECHUS MEHEE
0,01% B TeueHue 8 yacos.

W cTouHUKYM NUTAHUS 3JIEKTPOMArHuToB

CrnenuanbHO MpeJHAa3sHAYEHHBIE WINM IOATOTOBJICHHBIE MOIIHBIC HMCTOYHMKH ITUTAHUSA
[IOCTOSTHHOTO TOKa I 3JIEKTPOMAarHuTOB, OOJaiaronife MOJHBIM HAabOpOM CIEeAyIONINX
XapaKTePHCTUK:  BBIXOJHOW TOK B HempepblBHOM pexume 500 A wunm Oonee mpu
Hanpsokeanu 100 B wnn 6oee, npu ctabnim3anuy 1Mo TOKy wid Hanpspkenuto meHee 0,01%
B TE€UEHHUE 8 4acoB.

24



YcranoBkH A1 IPOU3BOACTBA THKEJI0H BOABL, JeTepHs U JAeiiTepueBbIX COeIHHECHHH
" 000pyoOBaHueE, CIIEHHAIbLHO NIPEIHA3HAYCHHOE HJIH NTOAT0TOBJIECHHOE JISl 3TOT0

BBOJIHOE 3AMEYAHUE

Tsokenyro BOJQYy MOXKHO TPOHM3BOJUTH, HCIONB3YsS pasiuyHbie mporecchl. OmHako
KOMMEPUECKHU BBITOJIHBIMH SIBIISIOTCS JIBa MPOIEcca: MPOIECC H30TOMHOTO 0OMEHA BOJBI U
cepoBogopoaa (mportecc GS) U mpoIecc N30TOMHOTO 0OMEHa aMMHaKa B BOJIOPOa.

IIponiecc GS ocHOBaH Ha 0OMEHE BOAOPOIA M ACHTEpHUS MEXKIY BOIOH U CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOPBIE 3KCIUIyaTUPYIOTCA C XOJIOJHON BEPXHEH ceKUuued U ropsueit
HIDKHEH ceknueil. Bopa TeueT BHM3 MO KOJOHHAM, B TO BpeMs KaK CEpOBOJOPOIHBIN ras
OUPKYJIUPYEeT OT JTHA K BEpIIWHE KOJOHH. (7 COMEHCTBUS CMEIIMBAHUIO Ta3a U BOMBI
HCHOJIB3YETCsl Pl ABIPYATHIX JIOTKOB. JlelTepuil mepeMemaercs B BOAY IpU HU3KHUX
TeMIepaTypax U B CEPOBOJOPOJ MPH BBICOKUX TemmepaTypax. OOoraiieHHbIC neHTepruemM
ra3 Wik BOJa YJAISIOTCA W3 KOJOHH TEPBOH CTYIEHHW Ha CTHIKE TOPSYMX U XOJOIHBIX
CEKIMH, U mpoliecc MOBTOPSIETCS B KOJOHHAX cieayronled crynenud. IIpoaykT mocienHei
¢dazpl - Boma, oborameHHas neitepueM a0 30%, HampaBiseTcss B AMCTHUIALMOHHYIO
YCTAaHOBKY AJsl TPOM3BOJICTBA PEAKTOPHO-YUCTOM TsDKEIOM BoAbl, T.e. 99,75% oxucu
JedTepus.

B mpomecce oOMeHa MexAy aMMHaKOM H BOAOPOJOM MOXKHO H3BJICKATH IeHTEepHil w3
CHHTE3-Ta3a IMOCPECTBOM KOHTaKTa C XHUAKAM aMMHAKOM B MPHUCYTCTBHU KaTalll3aTopa.
Cunres-ra3 nojaercss B OOMEHHbIE KOJIOHHBI M 3aTe€M B aMMHAYHBIA KOHBepTep. BHyTpu
KOJIOHH ra3 IOJHMUMAETCsl OT JIHA K BEpIIMHE, B TO BpPeMs KakK >KUIKUI aMMHaK TE€4eT OT
BEpPIIUHBI KO JHY. JlelTepuid B CHMHTE3-raze JIMIIAECTCS BOJOPOJa W KOHIIEHTPUPYETCS B
aMMHuake. AMMHaK IMMOCTYIACT 3aTEM B YCTAHOBKY JJId KPEKUHI'a aMMHUaKa Ha JTHC KOJIOHHEI,
TOr/Ia KaK ra3 coOWpaercss B aMMHAayHOM KOHBepTepe Ha BepiinHe. Ha mocnemyrommx
CTYIIEHSIX TIPOUCXOJUT NaibHelInee o0oramieHrne, U MyTeM OKOHYATEIbHOW JUCTHUILIAINN
MIPOM3BOANTCA pPEAaKTOPHO-YUCTas TsDkenmas Boja. llomawa cuHTE3-raza MOXeT OBITh
obecrieueHa aMMHAaYHON yCTaHOBKOM, KOTOpasi B CBOIO OuYepe/lb MOXKET OBITh COOpY)KeHa
BMECTE C YCTaHOBKOH JJIsi TIPOW3BOJICTBA TSDKENOH BOIBI ITyTEM H30TOIHOTO OOMEHa
aMMHaKa ¥ BoJopojia. B mporecce aMMuadHO-BOAOPOIHOTO 0OMEHa B KAYeCTBE NCTOYHHKA
HCXOJHOI'O Z[eﬁTepHSI MOJKET TaK)K€ MCIIOJIH30BATLCS OOLIYHAS BOaA.

MHorue npeaMeTsl KITF0YeBOT0 000pyIOBaHMS ISl YCTAHOBOK IO TPOM3BOJICTBY TSDKEIOH
BOJIbI, HUCHOJB3YIOIHUX mporecchl GS MM aMMHAYHO-BOAOPOIHOTO OOMEHA, IIHPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTPACIAX HEYTEXUMUIECKON MPOMBITIIIEHHOCTH. Oco0eHHO
ATO KacaeTcsi HEOOJBINX YCTAaHOBOK, MCHONB3yIOmMUX Tmporecc GS. OmHako HEMHOTHE
MpEAMETHI 00opynoBaHUS SIBJISIFOTCS CTaHAAPTHBIMHU. IIpoueccsl GS u
aMMHaYHO-BOJIOPOJAHOTO  OOMeHa  TpeOyrT  o0paboTKM  OOJBIIUX  KOJHYECTB
BOCIUIAMEHSIONINXCS, KOPPO3WOHHBIX W TOKCHYHBIX JKHAIKOCTEH TIPU TOBBIIICHHOM
napineHnd.  COOTBETCTBEHHO MpH pa3pabOTKEe CTaHAApPTOB IO MPOSKTUPOBAHUIO U
SKCIUTyaTallMy JJI1 YCTAHOBOK U OOOPYIOBaHUS, MCIOJB3YIONINX 3TU MPOIECCHI, CIEIYeT
yAeNATh OONBIIOe BHUMAHHE MOJA00PY MATEPHAIIOB U WX XapPaKTEPUCTHKAM C TEM, YTOOBI
00eCIIeunTh JIUTEIBHBIA CPOK CITY’)KOBI TIpH COXpaHEHWH BBICOKOW 0€30macHOCTH U
HagexkHoctd.  OmpezeneHue  MacmTabOB — OOYCJIOBIMBAeTCS  IVIABHBIM — 00pa3om
COOOpaXCHUSMU SKOHOMHKM M HEoOXOoAMMOCTH. Takum oOpa3om, OoibIas dacTh
MIpeIMEeTOB 000PYAOBaHUS H3TOTOBISETCS B COOTBETCTBHH C TPEOOBAHUIMH 3aKa3UHKa.

Hakonen, cnegyer OTMETHTh, 4YTO Kak B mporecce GS, Tak W B IMporecce
aMMHaYHO-BOJIOPOJAHOTO 00MEHa, MPeAMEThl 000PYI0BaHUs, KOTOPBIC MO OTACILHOCTU HE
NpEeAHA3HAYCHBl WK MOATOTOBJICHBI CHEHAIBHO 7Sl MPOU3BOACTBA TSXKEIOU BOABI, MOTYT
coOMpaThCS B CHCTEMBI, CIEIUAIBHO TMpeaHa3HAYCHHBIC W ITOATOTOBICHHBIC IS
MPOU3BOJCTBA TSDKEIOHW BOABL.  [IpuMepaMu TakWX CHCTEM, MPUMEHSIEMBIX B 000MX
Mpoleccax, SBISAIOTCS CUCTEMa KAaTaJUTHYECKOrO KPEKHHIra, UCIOJIb3yeMas B Mpolecce
oOMeHa aMMHaKa W BOJIOPOAA, W AUCTHULIIMOHHBIE CHCTEMBI, HCIIOIB3YEMBIC B TIPOIIECCE
OKOHYATEJIbHOM  KOHIIEHTpalMW  TSOKEJIOW  BOIBI, JOBOJSIIEN €€ [0  ypOBHS
PEaKTOPHO-YUCTOM.
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

IIpeameTsl 000pyI0BaHUS, KOTOPHIC CICIMATBHO MPETHAZHAYCHBI WM MMOATOTOBICHBI IS
MPOM3BOJCTBA TSKEIOH BOMBI MyTEM HCIONB30BaHHS JTHOO Tpolecca oOMeHa BOJIBI U
CepoBoIOpoIa, OO Tporiecca 0OMeHa aMMHUaKa | BOJIOPOJIa, BKIFOYAIOT:

Boao-cepoBoiopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, H3TOTaBIMBAaEMble W3 MEJIKO3EPHUCTON YIIEPOAUCTON CTaln
(manpumep, ASTM A516), nmamerpom ot 6 M (20 dytoB) mo 9 m (30 dyToB), KOTOpHIC
MOTYT 3KCILTYyaTHPOBAThCA IIPH JaBlieHHH CBbIlIE Wik paBHoM 2 MITa (300 GpyHT/KB. qroiim)
U MMEIOT KOPPO3HOHHBIA JIOMYCK B 6 MM WJIM OOJbIle, CIeNUaIbHO MpeJHa3sHaYCHbl WIN
MOATOTOBJICHBl JUIA TPOM3BOACTBA TSDKEJIOH BOABI IyTEM HCIOJIB30BaHUS IIpoLecca
H30TOMHOT0 0OMEHA BOJIBI M CEPOBOJOPOAA.

I'azoayBKHU M KOMIIpeccOpbI

OpnoctyneH4datsie, ManoHarnopaeie (T.e. 0,2 MIla wim 30 GyHT/KB. qr0iiM) 1IEHTPOOCKHBIE
ra3ofyBKH MJIM KOMIIPECCOPHl I LUPKYJSIIUM CEpPOBOJOPOAHOrO rasa (T.e. rasa,
conepskamero 6oiee 70% H,S), cnenuanpHO MpeaHa3HAYCHHBIE WIIH MMOATOTOBJICHHEIC IS
MPOM3BOJACTBA TSDKEJIOW BOXBI MYTEM HCIONB30BAaHHMA Mpolecca oOMeHa BOIBI U
cepoBofopola. OTH Ta30qyBKM MM KOMIIPECCOPBI HMEIOT IMPOU3BOIUTEIBHOCTS,
IIPEBBIIAIONLYIO MM PaBHYI0 56 M°/c. (120 000 SCFM) npu SKCIUTyaTaluy MOJ AaBICHHEM,
npeBbmaomuM win paBHbiM 1,8 MIla (260 ¢pyHT/KB. O10iiM) Ha BXOJe, W CHaOKEHBI
CalbHUKaMU, yCTOMYUBBIMU K Bo3aeiicTBuio H,S.

AMMHa‘lHO-BOIlOpO}IHBIe 00MeHHbIe KOJOHHBI

AMMUHAYHO-BOJIOPOJHBIE OOMEHHBIC KOJOHHBI BBICOTOM Ooyiee WM paBHOW 35 M
(114,3 pyrtoB) mmamerpom ot 1,5wm (4,9 pyroB) mo 2,5M (8,2 yTOB), KOTOpBIE MOTYT
AKCILTyaTHPOBATLCSA I10J JdaBlicHWEM, mpeBbimatomuM 15 MIla (2225 GyHT/KB. m1oiim),
CHEUUAFHO TMpeHa3HaYeHHbIE MU TOATOTOBICHHBIC Ui MPOHM3BOJCTBA TSDKEION BOIBI
MyTEeM HCIOJb30BaHMUs Mpolecca OOMEHAa aMMHaka M BOAOPOJA. DTH KOJOHHBI HMEIOT
TaKXKe TI0 MEHbBIIIEH Mepe OJTHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€ AMAMETpPa, YTO U
OWIMHIPAYECKas 4acTh, Yepe3 KOTOPYI0 MOTYT BCTaBISTHCS WIIM BEIHUMATHCS BHYTPEHHHUE
YacTH KOJIOHHBI.

BHyTpemme YaCTU KOJOHHBI U CTYIICHYATBIC HACOCHI

BryTpeHHHe YacTH KOJOHHBI U CTyIeHYaThle HACOCHI, CIIENUAIBHO TpeIHa3HAYCHHBIE HITH
MOATOTOBJICHHBIC JJII KOJIOHH IJISi MPOW3BOACTBA TSKEIOW BOJBI IyTEM HCIIOIH30BAHUS
mporecca  aMMHAa4YHO-BOJIOPOJHOTO OOMeHa. BHYTpeHHHE 4YacTH KOJIOHHBI BKIIFOYAIOT
CHeNHMaIbHO TpeaHa3HauYeHHbIE KOHTAKTOPHI MEXy CTYIIEHSIMH, COIEHCTBYIONINE TECHOMY
KOHTaKTy Ta3a W OKUAKocTH. CTymeHdYaTble HAcOCHl  BKIIOYAOT  CHEIHAIBHO
MpeTHA3HAYCHHBIC TIOTPY’KaeMbI€ B KUAKOCTh HACOCHI ISl MUPKYJIISAIMH KHIKOTO aMMHUaKa
B IIpe/ieNiax 00beMa KOHTaKTOPOB, HAXOSIIUXCS BHYTPH CTYIIEHEH KOJIOHH.

YcraHoBkn AJIsl KPEKUHTa aMMHaKa

VYcTaHOBKH U1l KPEKMHTa aMMHaKa, SKCIUTyaTUpyeMble MOJ JaBJICHHEM, MPEBHILAIOIINM
i paBHeiM 3 MIla (450 QyHT/KB. AfO¥iM), CHENHMaIbHO IpEeIHA3HAYCHHBIE HITU
MOATOTOBJICHHBIE ISl TPOHM3BOACTBA TSDKEJOW BOIBI IyTEM  HCIOJIB30BAHUS IIPOIIECcca
M30TOITHOTO 0OMEHa aMMHUaKa ¥ BOIOPOAa.

HNudpakpacHblie aHAIU3ATOPHI NOTJIOIEHUS

WUndpakpacHele  aHamM3aTOpbl  MOIJIOLICHHUS, CIIOCOOHBIE  OCYLIECTBJISATH  AHAU3
COOTHOIICHHSI MEXAY BOIOPOJOM M JeHTepueM B pealbHOM MacliTabe BpeMeHH, Koria
KOHIEHTpAIK JeHTepHs paBHbI WK MpeBbImaoT 90%.
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6.7.

7.1.

7.2.

7.3.

Karanutnueckue meuu

Karanutnyeckue meum s mepepaOOTKHA OOOTAIIEHHOTO ICHTEPHEBOTO Ta3a B TSKEIYIO
BOJY, CICNHAIBLHO IPEeIHA3HAUYCHHBIC WM TIOATOTOBJICHHBIC IS TIPOU3BOJNCTBA TSKEIIOM
BOJIBI ITyTEM HCIIOIB30BAHUS MTPOIIecca H30TOMTHOIO0 0OMEeHa aMMHaKa U BOJOPOIa.

YceTaHOBKH 17181 KOHBEPCHU ypaHa M 000pyl0BaHUe, CHeNHMAJbLHO NpeJHAa3HAYeHHOe
WJIH NOATOTOBJICHHOE /ISl 3TOI0

BBOJAHOE 3AMEYAHUE

B ycraHoBkax m cucTemMax UIsI KOHBEPCHH YpaHa MOXKET OCYIIECTBIATHCS OIHO WU
HECKOJIBKO IMPEBPAIICHUA W3 OJHOTO XHMHUYECKOTO HM30TOINA ypaHa B APYTOH, BKIOYAS:
KOHBEPCHIO KOHIEHTpaToB ypaHoBod pyasl B UO;, konBepcuto UO; B UO,, KOHBEpCcHIO
okucelt ypana B UF, unu UF,, xouBepcuto UF, B UFg, kouBepcuto UFs B UF,, koHBEpcHIO
UF, B Metayunyeckuii ypaH W KoHBepcHio ¢ropunoB ypana B UO,. MHorue KiroueBbie
KOMITOHEHTBI 000PY0BaHUs YCTAHOBOK JIJISl KOHBEPCUU ypaHa XapaKTePHBI JUIsl HEKOTOPHIX
CEeKTOPOB XMMHYECKOW 00padaThIBalomel MPOMBIIUICHHOCTH. Hanpumep, Buzgst
000pymOBaHMs, NCIOIB3yEMOT0 B ATHX IPOIIECCaX, MOTYT BKIIIOYATh: II€YH, KapyCeIbHbBIE
[IE€YH, PEAKTOPHI C MCEBI00KIKSHHBIM CJIOEM KaTaJln3aTopa, )KapOBhIE PEaKTOPHBIC OAalllHH,
KUJKOCTHBIC TICHTPU(PYTH, JUCTUUIAIUOHHBIC KOJOHHBI M JKUAKOCTHO-KHJIKOCTHBIC
9KCTPAKIMOHHBIE KOJOHHBL. (OJHAKO HE MHOTHE KOMITOHEHTHI O0OPYIOBAaHUS MMEIOTCS B
"roroBoM Buje'"; OOJIBIIMHCTBO M3 HHX MOJDKHBI OBITH IOATOTOBJIEHBI COIIACHO
TpeOOBaHHUSAM U CHCIU(PHUKAIMIM 3aKa3unKa. B HEKOTOPHIX Clydasx TpeOyeTCs YUYUTHIBAThH
CHelraabHble TIPOSKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH IS 3aIlUThl OT arpeCCHBHBIX
CBOMCTB HEKOTOPHIX W3 00pabaTeiBacMbIX xuMudeckux BemiecTB (HF, F,, CIF; u dTopuasr
ypana). Haxonemn, cieayer OTMETUTh, YTO BO BCEX IIpolleccaX KOHBEPCHUHU ypaHa
KOMITOHEHTBI 000pYyIOBaHMsI, KOTOPBIE OTAENBHO CHElHadbHO HE MpeIHA3HAYCHBI WU
MTOATOTOBJIEHBI TSI KOHBEPCHH YpaHa, MOTYT OBITh OOBEIWHEHBI B CHCTEMBI, KOTOPHIE
CIIEIUATBHO MPETHA3HAYCHBI WA TOATOTOBJICHBI ISl UCIOJB30BAHMS B IENSIX KOHBEPCUU

ypaHa.

CnenuanbHO npegHa3HAYeHHble MJIM IIOATOTOBJICHHBbIE CHUCTEMbl JJIS KOHBEPCHH
KOHLIEHTPaTOB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHmeHTpaToB ypaHoBoW pyasl B UO; MOXKET OCYIIECTBIATHCS CHadasia
MOCPEACTBOM pACTBOPEHMSI PyAbl B a30THOM KHUCJIOT€ M JKCTPAKUHUHU OUYMILEHHOTO
reKcarujpara ypaHWIIHHATPATA C TOMOIIBIO TAKOTO PACTBOPHUTENS, Kak TpHOyTHi docdar.
3aTeM Tekcaruapar ypaHmIguHuTpata mnpeoOpazyercs B UO; 1mmb0 TOCpPEACTBOM
KOHIICHTpAIlMK ¥ JCHUTPAllMU, JHU0O TMOCPEJACTBOM HEHUTpaiM3aluu ra3000pa3HbIM
aMMHAKOM JIJIS TIOJIYYCHHUS TWypaHaTa aMMOHUS ¢ TIOCENyoIIeH QruibTpauei, CymKkoi u
KaJIbIIUHIPOBAHHUEM.

CnenuajabHO npeaHasHA4YCHHbIC WJIH NMOAT0TOBJICHHBbIC CUCTEMBI AJII KOHBEPCUH UO3
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UF¢ MOXKET OCYImIECTBISATHECS HETOCPEACTBEHHO (TopupoBanmeM. s
mporiecca TpedyeTcss UCTOYHHUK ra3000pa3sHoro Gpropa win Tpex(hTOPUCTOTO XII0pa.

Cl‘lelIMa.]'[I)HO NpeaHasHAYCHHbIC WJIH NMOATOTOBJICHHBbIC CUCTEMBI /I KOHBEPCUHU UO3
B UOz

[OACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXKET OCYIIECTBIATHCA TocpeAcTBoM BoccTaHoBieHUs UO;
ra3000pa3HbIM KPEKUHT-aMMHUAKOM HUIH BOJOPOJIOM.
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7.4.

7.5.

7.6.

7.7.

7.8.

CnenuajabHo NpeaHasHAYCHHbIC WJIH NMOATOTOBJICHHBbIC CUCTEMBI /I KOHBEPCHUHU UOZ
B UF4

[OACHUTEJIBHOE 3AMEYAHUE

Komeepcus UO, B UF,; Moxer ocymecTBIATbcs mocpeAacTBoM peakiuu UQO, ¢
ra3oo0pasHeiM propucteiM BomopoaoM (HF) mpu remmneparype 300-500°C.

CnenmnajbHo NPEeAHAZHAYCHHBIC UJIH MOATOTOBJICHHBIC CUCTEMBbI 111 KOHBECPCHH UF,
B UF6

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UF¢ ocymmecTBiaseTcst MOCPEICTBOM IK30TEPMHUUECKON peakinu ¢ propom
B peaktopHoii OamHe. UFs KOHIEHCHpyeTcsh M3 TOPSYMX JISTYYHX Ta30B MOCPEICTBOM
MpOITyCKaHMUs TOTOKa ra3a uepe3 XOJOIHYIO JIOBYLIKY, oxXJaxIeHHyo no -10°C. s
nporecca TpedyeTcst HICTOYHUK ra3000pa3Horo ¢gropa.

CnenualbHO NMpeJHA3HAYCHHbIC MJIM MOATOTOBJICHHBIE cHcTeMbl 11 KoHBepcuu UF,
B MeTAIMYeCKUil ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UFs; B MeTaUIMUECKUH ypaH OCYIIECTBISIETCA  IOCPEICTBOM  €T0
BOCCTAHOBJIGHHSI MarHueM (KpymHble MapTUH) WM KajableMm (Manble maptuu). Peakius
OCYIIECTBIISIETCS TIPH TEMIIepaTypax BhIIe TOUKH IiaBieHus ypana (1130°C).

CnenuajabHO NpeaAHasHAYCHHbIC UJIN MOATOTOBJ/IICHHBIC CUCTEMBI /111 KOHBEPCHH UF,
B UOZ

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOKET OCYIIECTBISATHCSA MOCPEICTBOM OJHOTO M3 TPEX MPOIIECCOB.
B nepBom mpouecce UF¢ BoccranaBnuBaercs u ruaponusyerca B UO, ¢ UCTIOIb30BaHUEM
Bojioposia U mapa. Bo BTopom mpouecce UF¢ ruaponusyercs pacTBOpeHUEM B BOJE, s
OCaAXACHHUA JUuypaHaTa aMMOHUA I[O63BJ]$ICTCH aMMHaK, a JuypaHaT BOCCTAHABJIUBACTCA B
UO, Bogopoaom mipu temnepatype 820°C. [Ipu tperbem nporecce razoodpasusie UFg, CO,
u NH; cmemmBaroTcs B BOje, OCaXAas YpaHWIKApOOHAT aMMOHHA. Y paHWIKapOOHAT
aMMOHHSI CMEIIMBACTCSI C TapoM W BomopomoMm Tmipu Ttemmeparype 500-600°C mis
npousBozcTa UO,.

Konsepcus UFs B UQO, HacTo OCYImIECTBISETCS Ha TIEPBOM CTYNCHH YCTAaHOBKU IIO
H3TOTOBJICHUIO TOIUIUBA.

CnenmnajbHo NPEeAHAZHAYCHHBIC UJIH MOATOTOBJICHHBIC CUCTEMBbI 111 KOHBCPCHH UF
B UF4

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFg B UF,4 ocyliecTBiisieTcsi TOCPEACTBOM BOCCTAHOBIICHHS BOAOPOIOM.
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