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Coo0LWeHnA, NoNy4YeHHbIE OT HEKOTOPbIX
rocygapcTB-4neHOB OTHOCUTESIBHO
PYKOBOASALLMX NPUHLNMNOB 3KCNopTa S4epHOro
mMaTepuana, obopyaoBaHuUs U TEXHOSOMUK

1. TenepasbHBIH IUPEKTOp MEXKIyHAPOIHOTO AarcHTCTBA 110 ATOMHOW DHEPTHH  IOTYYHII
BepOasibHBIe HOTBI OT 25 okTs10pst 2004 roga OTHOCHTENBHO SKCHOPTa SIIEPHOTO MaTepuana,
000OpyIOBaHUS M TEXHOJOTHH OT CIEAYIONINX IOCTOSHHBIX TpPEACTaBUTENed Ipu ATeHTCTBE:
ABctpanuu, ABctpuu, ApreHtunsl, benbruu, bpaszumuu, Benrpuu, 'penun, Ucnanuu, Wtanuu,
Kanmaner, Kwumpa, Manete, HupepnangoB, Hopeerum, PecnyOmmku Kopes, CoennHEHHOTO
Koponescta BenukoOpuranun n CesepHoit Upnananu, Coenunennsix LlltatoB Amepuku, Typuum,
Ykpaunbl, Ouansaauu, Opanmun, Yemnickoit Pecrryonuku, [lBerun, Ocronnu, HOxuo Adpukn n
Snonun.

2.  Uenp 3THx BepOajdbHBIX HOT COCTOWT B MPEIAOCTABICHUU JOIOJHUTEIBHON HHQOpMAIMUA O
MIPUMEHSEMBIX TIPAaBUTENBCTBAMH ITUX CTPaH PyKOBOIAIIMX MPUHIIUIAX SAEPHOTO HKCIOPTA.

3. B cBere mokenmaHuWs, BBIPQKCHHOTO B KOHIIE KaXIOW BepOambHON HOTHI, K HACTOSIIIEMY
JIOKYMEHTY MpPHJIAraeTcsi TEKCT 3TUX BepOanbHBIX HOT. JloOaBieHHMe K 3THM BepOaIbHBIM HOTaM
TaK)Ke BOCIIPOU3BOUTCS MTOJTHOCTHIO.

"
“B nokymenTe NFCIRC/254/Part 2 ¢ BHECEHHBIMHU B HETO ITONIPAaBKaMH COJIEpKaTcsl PyKoBosIIMe IPHHIMIEI TS epeaad
HMEIOIIUX OTHOUICHHE K SJICpHOH JeATeIbHOCTH O0OpYHOBaHMS, MAaTE€pHalioB, IPOTPAaMMHOTO obecHnedeHHs U
COOTBETCTBYIOLIECH TEXHOJIOTHH ABOIHOIO UCIIOJIb30BAHUSL.
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BEPBAJIbHAS HOTA

[TocTossHHOE TPEACTABUTENBCTBO [HA3BaHWE CTPAHBI| CBUJIETEIBCTBYET CBOE YBa)KCHHE
['enepanpHOMYy IUPEKTOPY MEXIyHapOAHOTO areHTCTBa 1Mo aroMHOW »Heprun (MAT'ATO) u
MMEeT YeCTh CcOoclaThCsi Ha  CcBoe(M)  [COOTBeTCTByIoOlIee(HEe)  MpEaIIeCTBYOIIee(1e)
cooOmieHue(us)|, kacaromeecs(ruecs) perieHus MpaBUTEILCTBA [Ha3BaHUE CTPaHbI| IEUCTBOBAThH B
COOTBETCTBUU C PyKOBOASIIMMHM NPHUHLIMIIAMU SAEPHOTO OKCIOPTA, B HACTOALIEE BpeMs
onyonukoBanHbIMU B Buje qokymMeHTa INFCIRC/254/Rev.6/Part 1, Bkitouast IpUIIOKEHUS K HEMY.

[IpaBUTENHCTBO [Ha3BaHWE CTPAHBI| MPHUHSJIO PEIICHHWE BHECTH MOMNPaBKH B PykoBomsiiue
IPUHLMIIBI U TPUIIOKEHUSI K HUM, C TeM 4TOOBI 0oJiee YETKO OMpeesIuTh HOPMbI OCYIIECTBICHUS,
KOTOpbIe TpaBUTENbCTBA - ydacTHUkU [SIl paccMmarpuBaroT Kak OCHOBY JUIsl BBITIOJHEHUS
HacTOAMX PyKoBOIAIIMX MPUHIUIIOB.

Kpome TOro, mpaBUTEILCTBO [Ha3BaHUE CTPAHbI| PaA3bSICHWIO TEXHHUYECKHUE BOMPOCHI B
MOSICHUTENBHBIX 3aMedaHuax K myHkTtam 1.7 u 5.1.1 [Ipunoxenus B.

B wunTepecax sicHoctH B J00aBIE€HUM BOCHPOM3BOIUTCS MOJIHBIM TekcT PykoBonsmux
MIPUHITAIIOB M TIPWJIOKEHUN K HUM C BHECEHHBIMU IOINIpaBKamu, a Takke "CpaBHHUTENbHAs TabIuIia
n3MeHeHui B PykoBosmux npunnunax saepHoro skcrnopta” (INFCIRC/254/Rev.6/Part 1)".

[IpaBUTENHCTBO [Ha3BaHWE CTPAHbBI| MPUHSJIO PEIICHUE AEHCTBOBaTH B COOTBETCTBHM C
NEePECMOTPEHHBIMHU TaKUM 00pa3oM PyKoBOASIIMMU MPUHIUIIAMH.

[IpyuHuMas 5TO pelieHue, NPABUTENbCTBO [HA3BaHHWE CTPAaHbI| MOJHOCTBIO OCO3HAET
HEOOXOUMOCTb COJEUCTBUS HSKOHOMUYECKOMY Pa3BUTHIO, H30eras OJHOBPEMEHHO YBEJIUYECHUS
KaKUM-THO00 00pa3oM OMAcHOCTH PACHpPOCTPAaHEHUsS SACPHOTO OPYXKHUS WM JIPYTUX SIIEPHBIX
B3PBIBHBIX YCTPOMCTB WM HX IMEPEKIIOUYEHUS ISl COBEPIICHUS aKTOB SJEPHOTO TeppopU3Ma, a
TaKk)ke HEOOXOJIMMOCTh TOTO, YTOOBI COOOPaKEHUS KOMMEPUYECKON KOHKYpPEHIMU HE BIMSUIM Ha
o0ecrnieueHre rapaHTHil HepacIpPOCTPAHEHUS WM HEMEPEKIIOUEHUS.

[B ToMm, 4TO KacaeTcsi TOProBiiM B pamMkax EBpomeicKoro corosa, MpaBUTEILCTBO [Ha3BaHUE
CTpaHbl]| OyneT BBINOJIHATH ATO PEIICHHE B CBETE B3ATHIX Ha ce0s 00s3aTeNbCTB B KauecTBE
roCyJ1apCcTBa - YieHa 3TOTO Coro3a.]'

[IpaBuTENHCTBO [Ha3BaHWE CTpaHbI| OyAeT MPHU3HATEIBHO, €Ciu | eHepadbHBIH TUPEKTOP
MAT'ATD noBeaeTr coaepkaHWe HACTOANIEH HOTHI W J00aBIIeHHUS K HEH /IO CBEIEHHUS BCEX
roCyJlapCTB - YJICHOB.

[TocTostHHOE TIPEACTAaBUTENBCTBO [HAa3BaHWE CTPAaHBI| TOJIB3YETCS CIIydaeM, YTOOBI
BO300HOBUTH [ €HEpaTbHOMY IUPEKTOPY MEXIyHapOAHOTO areHTCTBAa IO aTOMHOW JHEPruu
yBEpEHUS B CBOEM CaMOM BBICOKOM YBa)KE€HUHU.

OT0T ab3al] BKJIIOYEH TOJIBKO B BepOabHble HOTHI WieHOB EBponeiickoro corosa.
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PYKOBOJAIINUE IMTPUHIMUIIBI AAEPHOI'O OKCIIOPTA

K sanepubiM mepemauaM Ajis MUPHBIX LieJieil B J1000€ rocyaapcTBo, He oljanaroliee
SANIEPHBIM OpYXHEM, U, B Cllydae KOHTpOJIA 3a IMOCIEAYIOUIUMHU IepeAadyaMu, K
nepefayuaM B J1000€  TOCYAApCTBO  JOJDKHBI — MPHUMEHSITHCS  CIIEAYIOLIUE
OCHOBOIOJIArarole MPUHIUIIBI TAPAHTUM U IKCIOPTHOTO KOHTpoOJs. B »3To# cBs3u
MOCTABIIMKH ONPEIETHIN SKCIOPTHBIA UCXOIHBINA CITUCOK.

3anpenienne siiePHbIX B3PbIBHBIX YCTPOMCTB

2.

[TocTaBmiku [OJKHBI paspeliaTh Iepenadyy YKa3aHHBIX B HMCXOJHOM  CIIHCKE
MPEIMETOB WJIM COOTBETCTBYIOIIEH TEXHOJIOTUU TOJBKO MPH HAIMYUU O(ULIHATBHBIX
MPaBUTENIbCTBEHHBIX 3aBEPEHUN CO CTOPOHBI MOJy4yaTels, SBHO HCKIIOYAIOIINX
HCIOJIb30BaHNUE, KOTOPOE MOXKET IPUBECTH K CO3JAaHUIO0 KAaKOro-Iudo SIepHOTO
B3PBIBHOT'O YCTPOMCTBA.

duznyeckas 3alUTA

3.

a) Ko Bcem sjiepHBIM MaTepHaliaM W yCTaHOBKAaM, YKa3aHHBIM B COTJIACOBAHHOM
HCXOJIHOM CITHCKE, JOJDKHBI NMPUMEHATHCS 3(P(EKTUBHBIE MEphl (PU3NUECKON
3alIMTHl JUIS TPEIOTBPAICHUS WX HECAHKIIMOHWPOBAHHOTO WCIIOJNIB30BaHUS H
oOpareHuss ¢ HUMH. YPOBHH (DU3WUYECKON 3alluThl, KOTOPHIE JOKHBI OBITH
oOecriedeHbl B OTHOIIGHWH TaKOTO poJa MaTepuasioB, OOOpYIOBAaHUS W
YCTAaHOBOK, OBUIM  COTJIACOBaHBI ~ MEXIY IOCTaBIIMKAMH C  Y4ETOM
MEXYHAPOIHBIX PEKOMEH AN,

b)  OTBETCTBEHHOCTh 3a OCYIIECTBICHHE Mep (U3NYECKON 3alUTHl B CTpaHe-
MOJTyJaTelie HeCeT MPABUTEIbCTBO ATOW cTpaHbl. (OMHAKO ISl BBITOJHEHHS
YCJIOBUH, COTJIACOBAHHBIX MEX/IY MOCTABIIMKAMHU, YPOBHH (DPU3NYCCKOHN 3aIlUTHI,
Ha KOTOPBIX CIIEYeT OCHOBBIBATH O3TH MEPHI, JOJDKHBI OBITH MPEIMETOM
COTJIAIICHUST MEXK/TY ITOCTABIIMKOM H ITOJTy4aTesIeM.

c) B kaxnom ciiyyae B OTHOIIEHHWH YETKOTO OMpPENEICHHS] OTBETCTBEHHOCTH MpPH
NEPEBO3KE  MPEIMETOB, BKIIOUEHHBIX B HCXOJHBIH  CIHCOK, JIOJIKHBI
OrOBapUBaThCA CIICIUANbHBIE YCIOBHUS.

I'apanTun

4.

a) IlocraBmuku JOMKHBI IEpeaaBaTh BKIIOYEHHbBIE B UCXOJHBIA CIMCOK MPEIMETHI
WIM COOTBETCTBYIOIIYIO TEXHOJOTHIO TOCYJapcTBaM, He O0JIaJalouIiM siIepHbIM
Opy’KHEM, TOJBKO B TOM Ccllyyae, KOIJa IOJy4yarollee ToCyJapCcTBO HMEET
nerctytomiee cornamenne ¢ MAI'ATD, tpeOyroiee MpuMeHEHHsI TapaHTUH KO
BCEMY HCXOJHOMY M CIEHUAIbHOMY pacIlEIUISIONIeMyCsl MaTepually B €ro
TEKyIIe 1 Oyaylie MUPHON e TETHbHOCTH.

b) IIpemycmarpuBaeMble B MyHKTE 4 a) Tepenadd rocyaapcTBaM, HE 00J1aJaronuM
SIEPHBIM OPY)XHEM, KOTOphIE HE HMEIOT TaKOTro COTJIAIICHWs O TapaHTHSX,
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5.

JIOJDKHBI Pa3pemiaThCs JIUIIb B UCKIIFOYUTEIIBHBIX CyJasX, KOT/Ia OHU CUYUTAIOTCS
HEOOXOAUMBIMH 711 0€30MaCHON JKCILIyaTallud CYIIECTBYIONINX YCTAaHOBOK W
€CIM K JTUM YCTAaHOBKAM TPHUMEHSIOTCS TapaHTHUW. [lOCTaBIIMKH JTOTHKHBI
coo0maTh M, €clii HEoOXOJMMO, KOHCYJIBTHPOBATHCS B Ciydae, KOTJa OHU
HaMEepEHBI Pa3pelIuTh TaKKUe Mepejayn WIIM OTKAa3aTh B HUX.

c) llomurtuka, ynomsiHytas B MyHKTax 4 a) u 4 b), He MPUMEHSIETCS K COTJIAIICHUSIM
WM KOHTpaKTaM, 3aKjitoueHHbIM 3 ampens 1992 roma wim no 3Toil marel. B
cllyyae  CTpaH, KOTOpble  TMPUCOENWHUINCH WM  TNPUCOCIUHATCA K
nokymeHTy INFCIRC/254/Rev.1/Part 1 mocne 3 anpens 1992 rona, sTa moauTuka
INPUMEHSETCS TOJIBKO K COIJIAIEHHSIM, KOTOpbIE (IOJKHBI OBITH) 3aKIIOUYEHBI
MOCJI€ 1aThl UX MPUCOETUHEHUS.

d) B pamkax coriameHuid, K KOTOPHIM HE PUMEHSETCS YIOMSHYTasl B IMyHKTE 4 a)
MONUTUKA (CM. TYHKTBI4b) W ¢)), TOCTaBIIMKU JOJDKHBI IepelaBaTh
BKJIIOUEHHBIE B HCXOJHBIM CHUCOK MPEAMETHl MM COOTBETCTBYIOLIYIO
TEXHOJIOTUIO TOJIbKO NpU IpUMeHeHuu rapantuii MAI'ATD u npu Hanuuuu
MOJIOKEHUH O CpOKe JEHCTBHS M cdepe NPUMEHEHUS B COOTBETCTBUHU C
TpeboBanusimu  gokymeHta MAIT'ATO GOV/1621. OnHako MOCTaBIIUKHU
0053yI0TCS CTPEMUTHCS K TOMY, YTOOBI K TaKUM COIJIALICHUAM KakK MOXKHO
CKOpee NPUMEHSIIACh MOJUTHKA, YIIOMSHYTAsl B IYHKTE 4 a).

e) IlocraBmiuku pe3epBUPYIOT NPaBO YCTAaHABIMUBATH JOMOJIHUTEIbHBIE YCIOBUS
MOCTAaBKH B COOTBETCTBUHU C TPEOOBAHUSIMHU HALIMOHAIBHON TOJTUTHKH.

[TocTaBmvkn B HEOOXOIMMBIX CIydasX COBMECTHO IEpECMaTpPHUBAIOT CBOM O0OIIUe
TpeOOBaHUs B OTHOLICHUU TapaHTUH.

CnennajbHbIli KOHTPOJIb B OTHOLIEHHHM 3JKCIOPTAa YYBCTBHUTEJIBbHBIX YCTAHOBOK,
TEXHOJIOTUIl U MAaTepHuaJjoB

6.

[TocTaBUMKKM JOJKHBI MPOSIBISATH CACPHKAHHOCTH MPU TEpeladye YyBCTBUTEIBHBIX
YCTaHOBOK, TEXHOJOTMM M MaTepHUaliOB, MPUTOAHBIX ISl MPOU3BOJACTBA SIACPHOIO
OPYXKHSI MJIA IPYTUX SJIEPHBIX B3PBIBHBIX YCTPOUCTB. B cimyuae mepenaun ycTaHOBOK,
00OpyIOBaHUS WM TEXHOJIOTMH JIsi OOOTAlICHHS WM MepepadOTKH IMOCTABIIUKH
JOJKHBI  COJIECTBOBAaTH TOMY, YTOOBI TIOMyYaTeNd COTJACHIUCh, B KaueCTBE
IbTePHATHBBl HAIIMOHATHHBIM 3aBOJIaM, HA YyYacTHE IOCTABINMKA W/WIH Ha JPyroe
MOAXOJSIIEe MHOTOHAIMOHAIIBHOE Y4YacTHE B CBSI3M C TAaKOTO poja YCTaHOBKAMH.
[TocTaBuMku  JOMKHBI  TaKXe COJNCHCTBOBATH MEKIYHAPOJHOW  JEATEIBHOCTH
(Bximrouass  gestenbHOCTh  MAI'ATD), cCBsA3aHHOM ¢  MHOTOHAIIMOHAILHBIMU
PErMOHANIbHBIMU LIEHTPAMU TOTUIMBHOTO ITUKJIA.
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CneunajbHblii KOHTPOJb B OTHOILICHHUM JKCIOPTAa YCTAHOBOK, OOOPYJAOBAaHHMS H
TEeXHOJIOTUH /1JIs1 000raleHust

7. Ilpm mepemaue yCTAaHOBOK WJIM TEXHOJOTHHU MJisi OOOTalleHUs CTpaHa-ToIy4areib
JOJKHA AaTh COTJIACKE HA TO, YTO HU IMepeaBaeMas YCTaHOBKa, HU JTr00asi yCTaHOBKA,
OCHOBaHHasl Ha TaKOW TEXHOJIOTHH, HE OyAeT MPOCKTUPOBATHCS WU HCIIOJIB30BATHCS
JUIS TIPOM3BOJCTBAa ypaHa c oOoramenueMm cBbime 20% 0e3 corjacusi CTpaHbI-
MOCTABIIMKA, O YEM JIOJDKHO OBITH yBenmomiieHo MAT'ATD.

KoHTposib B OTHONIEHMM TOCTABJIEHHOr0 MJIH TPOM3BEAEHHOI0 MaTepHaJa,
NPHUIOJHOI0 ISl NMPOM3BOJICTBA SIIEPHOT0 OPY:KMSl MJIU JAPYrHX SiAePHBIX B3PBIBHBIX
YCTPOWMCTB

8. Jns comeicTBUS AOCTHKEHUIO IIeled HacToAmMX PyKoBOASIIMX NPUHUIMUIIOB |
oOecrieueHrs: BOBMOXKHOCTEH IJIsl TabHEUINEro YMEHBIIICHUSI PUCKA PacTIPOCTPAHCHHS
MMOCTABIIUKH JIOJDKHBI, KOTJa 9TO IeJIeCOOOpa3HO M MPAKTHYECKH OCYIIECTBUMO,
BKJIIOYaTh B COIVIAIIEHHUS O TIOCTaBKE SACPHBIX MATEpUAJOB MWW YCTAaHOBOK,
MPOU3BOAIIUX MaTEPHAIIbl, TPUTOAHBIC [JII MPOU3BOACTBA SIAECPHOTO OPYKHUS WU
JIPYTHX SACPHBIX B3PBIBHBIX YCTPOMCTB, MOJOKEHHUS, TPEOYIOIINE B3aMMHOTO COTJIAaCHSs
MOCTaBIIMKA M TIOJyYaTelis B OTHOIICHWH TIOpsAJKA TEepepadOTKH, XpaHEHUs,
W3MEHEHUs, WCIOJb30BaHUs, IMepeaud WIM TOCICAyIIe mepenadyn Jro0oro
COOTBETCTBYIOIIETO MaTepHalia, MPUTOHOTO VISl MPOU3BOJICTBA SIICPHOTO OPYKHS HUITH
JIPYTHUX SIEPHBIX B3PBIBHBIX YCTPOMCTB.

KoHTposb B OTHOIIEHUH MOCJIEYIOIIMX Nepeaay

9. a)  IlocraBmmKM JOJKHBI MEepeaBaTh BKIFOYCHHBIC B UCXOIHBIN CIHCOK MPEIMETHI
WM COOTBETCTBYIONIIYIO TEXHOJOTHIO TOJBKO TPH HAIWYUK 3aBEPEHUS CO
CTOPOHBI MOJTyYaTeNsl, YTO B CIIydae:

1) mocnemyromel TiepeAadyd TaKWX MPEAMETOB WM  COOTBETCTBYIOIMIEH
TEXHOJIOTUH

nim

2)  mepenayd BKJIIOYEHHBIX B MCXOJIHBIA CIIMCOK MPEAMETOB, MPOU3BEACHHBIX
Ha YCTAaHOBKAX, TEPBOHAYAILHO TIEPEJAHHBIX TOCTABIIMKOM, WU C
MOMOIIbI0 00OPYJOBAaHUSI WM TEXHOJIOTHH, TMEPBOHAYAIBHO TMEPeIaHHbIX
MOCTaBILMKOM;

noJiyyaTellb TOCJENyIoleld Mepefaud WiIW MepeJayd MpPEeACTaBUT T€ KE camble
3aBepeHusl, KOTOpbIe MOCTAaBUIMK TpeOyeT NMpU NepBOHAYAIbHO nepeaaye.

b) B momosiHeHHE K 3TOMY IOJKHO TPeOOBATHCSI COTJIACHE IMOCTABIIMKA Ha!

1) 1m0yl MOCHEAyINIylo TIepenady BKIIOUEHHBIX B HWCXOIHBIA CITUCOK
NPEIMETOB WM COOTBETCTBYIOIIYIO TEXHOJOTHIO W JIIOOYIO TMepenauqy,
VIOMSIHYTYIO B TyHKTEe 9 a)2), m3 mo00ro TrocymapcTBa, KOTOpPOe HeE
TpeOyeT NPUMEHEHHs ITOJIHOMACHITA0HBIX TapaHTHH B COOTBETCTBUH C
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MYHKTOM 4 a) HacTOSIMUX PyKOBOASIIMX MPUHLMUIIOB B KaueCTBE YCIIOBUS
MOCTaBKH;

2) o0yl  TOCHENyIONIyl0  Tepeaady  yCTaHOBOK Il oOoramieHus,
nepepabOTKA WM TPOW3BOJACTBA TSDKEIOHW BOIBI, O0OPYIOBaHUS WU
COOTBETCTBYIOIICH TEXHOJOTHH, a TaK)Ke Ha JIOOYIO Tiepefady yCTaHOBOK
WK 00OpYIOBaHUsS TaKOTO K€ THIA, TPOHM3BEACHHBIX W3 IPEIMETOB,
NIEPBOHAYAIILHO MIEPEIAHHBIX TTOCTABIINKOM;

3) o0yl TMOCHenyIlyl0 Mepenady TsKEJIOH BOJbl WJIM MaTepuana,
MPUTOHOTO Ui MPOU3BOJACTBA SIAEPHOTO OPYXKHSI WM JPYTUX SACPHBIX
B3PBIBHBIX YCTPOMCTB.

c) Jlua obecrneueHus mpaBa Ha corjiacue, onpeerneHHoe B MyHKTe 9 b), TpebyroTcs
3aBepEHUs] OJHOTO IMPaBUTENILCTBA JAPYrOMYy IMPAaBUTEIbCTBY B OTHOIICHUU
KaX10M COOTBETCTBYIOILEH MEPBOHAYAIBLHOM MTepeIayn.

IIpuHOMN HepacnpoCcTPpaAHEHUSI

10.

HecmoTpst Ha apyrue MOI0KEeHUsT HACTOSIINX PyKOBOISIIMX MPUHITUTIOB, TOCTABIIMKH
JOJDKHBI JIaBaTh pa3pellieHHe Ha IMepefady OIpENeICHHBIX B HCXOJHOM CITHCKE
MPEIMETOB HIJIM COOTBETCTBYIOIICH TEXHOJIOTUU TOJBKO B TOM Cilydae, Koraa OymayT
yOeXIeHbl B TOM, YTO TaKWe Tepenadyd He OyayT crocoOCTBOBATh PacHpOCTPaHEHHUIO
SIEPHOTO OPYXKUS WM JPYTUX SIIEPHBIX B3PHIBHBIX YCTPOWMCTB WIJIM HE OyIyT
MIEPEKITIOYCHBI [T COBEPILICHHSI aKTOB SIIIEPHOTO TEPPOPHU3MA.

OcyecTBieHue

11.

[TocraBuiMku AOMKHBI UMETh JECUCTBYIOIIME HOPUAWYECKHUE MEphI AJisi oOecreyeHus
3¢ (eKTUBHOrO ocyliecTBIeHUs] PyKkoBOAAIIMX MPUHIMIOB, BKIIIOYAs PEryIUpYIOLIUe
MOJIOKEHUS, KAacalolllMecsl JIMIIEH3UPOBAaHUSI HKCIIOPTa, MEpbl NMPABONPUMEHEHUs U
CaHKIUU 32 HapyILIEHUS.

JOINOJIHUTEJIBHAA AEATEJIBHOCTD

duznyeckas 0e30MACHOCTDH

12.

[TocTaBmIMKH JOKHBI CONEHCTBOBATh MEXKIYHAPOJAHOMY COTPYIHHUYECTBY B 00IaCTSIX
¢duzmdeckoil 0€30MacHOCTH TOCPEACTBOM OOMeHa HHGoOpMamuer Mmo (U3HIECKOM
0e30macHOCTH, O0eCmeueHHs] 3alluThl SACPHBIX MaTepHajoB IPH TEPEeBO3KaX M
BO3BpAIlICHUS YKPAJCHHBIX SICPHBIX MaTepuasioB W obOopymoBaHus. [locraBmmku
JIOJDKHBI ~ COACWCTBOBATh ~ MAaKCHMAaJIbHO  IIMPOKOMY  TPUCOCAMHEHUIO K
COOTBETCTBYIOIIMM  MEXIyHApOJHO-TIPABOBBIM  JOKyMEHTaM, B YacTHOCTH, K
KonBeHnmn o (u3nYecKkoi 3amure SAepHOTO MaTepuania, a TaKKe OCYIIECTBICHHIO
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nokymeHTta INFCIRC/225 ¢ BHOCMMBIMH B HEro BpeMsi OT BPEMEHH IOTPAaBKaMH.
[TocTaBuMky TNPU3HAIOT BaXXHOE 3HAYECHHE OTOM JEATEIbHOCTH W APYTHX
COOTBETCTBYIOIIMX  BUAOB  nesatenbHocTH MAI'ATD  nmnga  npepgoTBpamieHus
pactpoCTpaHEHHUs SAECPHOTO OPYXKHsI W TMPOTUBOACHCTBUS  YIpo3e  SIIAEPHOTO
TeppopHU3Ma.

ConeiicTBue 3¢pdekTuBHBIM rapanTusam MAT'ATI

13.

[TocTaBuMKM AOMKHBI TpUJIaraTb OCOOBIE YCHUIUS B TOMICPKKY 3PGHEKTHBHOTO
ocymectBieHus: rapantuii MAI'ATD. IlocTtaBmmku JOJDKHBI TakKe MOAACPKUBATH
ycwinsi ATEHTCTBA 10 OKa3aHUIO0 TOCYJapCTBaM-4jieHaM COJCUCTBUS B YIYUIICHHUH HX
HallUOHAJBHBIX CHUCTEM ydeTa W KOHTPOJS SASPHBIX MAaTEpPUAIOB U IOBBIIMICHHUIO
TeXHUYECKON 2(h(PEKTUBHOCTU TapaHTHI.

OHU JOKHBI TaKKe MpuiiaraTh BCe YCUIIMS AJIS MOAAEPKKH ATeHTCTBA B JaJIbHEHIIIEM
MOBBIIECHUN aJ€KBATHOCTH TapaHTUN B CBETE TEXHUYECKOIO Pa3BUTHS U OBICTPOTO
pocTa yMcia siIEpHBIX YCTAHOBOK M TMOJJAEPKUBATh COOTBETCTBYIOIINE MHUIUATHUBBI,
HaIpaBJieHHbIC Ha moBbIeHUE dhhexkTuBHOCTH rapanTuiit MAT'ATD.

Oc00eHHOCTH KOHCTPYKIUN YCTAHOBOK, BKJIKYEHHbIX B HCXOIHbIH CIMCOK

14.

[TocTaBUMKH JOJDKHBI TMOOIMIPSATH MPOSKTUPOBIIUKOB W HM3TOTOBHUTENICH YCTAaHOBOK,
BKJIIOYEHHBIX B MCXOJHBIM CIMCOK, KOHCTPYHPOBATh HMX TakUM 0OOpa3oM, dYTOOBI
o0Jerdanoch MpUMEHEHWE TapaHTHUH W MOBBIANACH (DU3WYECKas 3alUTa, C y4ETOM
TAKXK€ U PUCKA TEPPOPUCTHUECKUX HamaaeHuil. [locTaBIIMKKA JOJKHBI CONCMCTBOBATH
3amuTe HHPOPMAIMK O KOHCTPYKIIMH YCTAHOBOK, BKJIIOUEHHBIX B UCXOJIHBIN CITUCOK, U
oOpamath 0co00€¢ BHHMMaHHE TMOJy4daTelel Ha HEOOXOJUMOCTh TaKWUX JICHCTBUM.
[TocTaBuKy MPU3HAIOT TAKKE BAYKHOCTh BHEIPEHUS OTHOCAIINUXCS K O€30MaCHOCTH U
HEpPacCHpOCTPaHEHUIO OCOOCHHOCTEW B MPOEKTHUPOBAHHE W KOHCTPYHPOBAHUE
YCTaHOBOK, BKJIFOUCHHBIX B UCXOJIHBIN CITUCOK.

KoncyabTanumn

15.

a) IlocTaBmmKM JOJDKHBI TMOJJACPKUBATh KOHTAaKThl W KOHCYJIbTHPOBATHCS,
MOJIB3YSICh OOBIYHBIMU KaHaJaMH, TI0 BOIPOCAM, CBS3aHHBIM C OCYIIECTBICHUEM
HAcTOSIIMX PyKOBOIAIIIMX MPUHIIUIIOB.

b)  IlocraBmmKH JOJDKHBI MPOBOAUTH KOHCYJBTAIMH, KOT/Ia JFOOOH M3 HUX COYTET
9TO 1eNecoo0pa3HbIM, C JAPYIMMH 3aWHTEPECOBAHHBIMU IPABUTEIBCTBAMH B
OTHOIIEHHH OCOOBIX YYBCTBUTEIILHBIX CIIy4acB ISl OOCCIIEYCHHUS] TOTO, YTOOBI
mofas mepenaya HE CIMOCOOCTBOBajia PUCKY BO3HMKHOBEHHSI KOH(MIWUKTA WIH
HECTaOUIILHOCTH.
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c)

B cnyyae, ecnu o1MH WM HECKOJIBKO MOCTABIIUKOB IOJIAraloT, YTO UMEIO MECTO
HapyllleHue JOTOBOPEHHOCTEM  MEXIy IOCTAaBIIMKOM U  TOJydaTesem,
BBITEKAIONINX M3 HACTOALIMX PYyKOBOASIIMX NPUHIUIIOB, OCOOEHHO B Ciydae
B3pbIBa SJIEPHOTO YCTPOUCTBA WIIM HE3AKOHHOTO MPEKpaIleHuss IPUMEHEHUS WIIn
HapylieHus: nony4yateiaeM rapaHtud  MAI'ATD, DOCTaBIIUKKA — JOJKHBI
HEMEIJIEHHO IMPOBECTU KOHCYJIbTAIMM IO JUIJIOMATUYECKUM KaHalaM, C TeM
YTOOBl ONPENENIUTh U OLEHUTh JEHCTBUTEIBHOCTH U OOBEM BO3MOXKHOTO
HapyIIECHUS.

B oxumaHuu McXoma TakuX KOHCYJIbTAlMH MOCTABIIMKH HE OYAyT NEHCTBOBAThH
TaK, 4TOOBI 3TO MOIJIO HaHEeCTH ymiepd 000l Mepe, KOoTopas MOXET OBITh
NPUHATA JPYTUMH MTOCTABIIMKAMU B OTHOIICHUW MX JECHCTBYIOIIUX KOHTAKTOB C
STHM TOJTy4aTeIIeM.

Hcxonss w3 pe3ynbTaToB TaKUX KOHCYJIbTAllMd, TOCTABIIMKH, MPUHHUMAs BO
BHMMaHue ctathio XII  VYcraa MAI'ATD, A0MKHBI JOTOBOPUTHCS O
COOTBETCTBYIOIICH PEAKIIMA M BO3MOXKHBIX JCHCTBHUSAX, KOTOPHIE MOIJIH OBl
BKJIFOYATh MPEKPAIICHHE SICPHBIX Mepead JaHHOMY MOTyJdaTelo.

16. Jlnsa BHeceHUs TOOBIX M3MEHEHUH B HACTOSIMIKUE PyKOBOASIINME MPUHIUIIBI, BKIIFOYAs
mo0ble  W3MEHEHHS, KOTOpPhlE MOTYT BO3HHMKHYTh B pe3yjibTaTe IEepecMoTpa,
YIOMSIHYTOTO B ITYHKTE 5, HEOOXOIMMO €IMHOIYIIIHOE COTIIacHe.
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HNPUJIOXKEHUE A
HCXOJIHBIN CIIUCOK, ITPEJJYCMOTPEHHbBIN B
PYKOBOJAAIUX ITPUHIUITAX
OBILIUE 3AMEYAHUA
1. Lenp maHHOTO KOHTPOJS HE JOJKHA OBITH O0OIIEeHA MMyTeM Mepeaayd COCTAaBHBIX

gacteil. Kaxmoe NpaBUTENBCTBO IO BO3MOXKHOCTH IPENNPUMET TakKue IEHCTBUS,
KOTOpBbIE 00ECIeUrBAIOT JOCTH)KEHUE JaHHOW IENd, M MPOJOJKUT IMOMCK pabodero
OTpENIEJICHUs] COCTABHBIX YacTei, KOTOpoe MOrJIo Obl HCIOJb30BATHCS BCEMHU
IIOCTABIUKAMH.

2. IlpumenutenbHO K TMYyHKTY 9 b) 2) PyKkoBOASIIMX NMPUHIUIIOB BBIPAKEHUE MAKO20 JHce
muna cieayeT MOHMMaTh, KaK O3Hayalollee TO, YTO KOHCTPYKIHS, COOPYKEHHE WU
MPOLECChl JKCIUTyaTalldd OCHOBAaHbI Ha Te€X K€ WJIM CXOAHBIX (UINYECKUX WIH
XUMHUYECKHX Ipoleccax, Kak 3TO ONPEIEICHO B UICXOAHOM CIIHCKE.

KOHTPOJIb 3A IIEPEJAYEN TEXHOJIOT A

[lepenava "TexHOMOTHUU", HEMOCPEACTBEHHO CBSI3aHHOW C JIIOOBIM IPEIMETOM B CIHUCKE, B
TaKoOM K€ CTEMEHU TMOJJISKUT CTPOrOMY PACCMOTPEHHUIO M KOHTPOJIO B IMpejelax,
YCTAHOBJICHHBIX HAIIMOHAJIbHBIM 3aKOHO/IATENbCTBOM, KaK U CaM IPEIMET.

Kontponp 3a mepenaueit "texHosoruu" HE TMpUMEHSETCS K WHPOPMAIMK, Haxonsmencs "B
00IIIeCTBEHHOM BiIaJieHUN", Wi K "(yHIaMeHTAIbHBIM Hay9YHBIM UCCIICIOBAHMIM" .

Ilomumo  ocymiecTBI€HUS KOHTpOJs 3a Iepenadedl  "TexHoioruu" 1Mo MpUYUHAM
HEPACIIPOCTPAHECHHSI SACPHOTO OPYXUS, TOCTABIIUKU TOJKHBI CONEHCTBOBAThH 3aIIUTE ITOM
TEXHOJIOTUU TPU TPOCKTUPOBAHWUU, KOHCTPYUPOBAHWU U OIKCIUTyaTalldd YCTAHOBOK,
BKJIFOUEHHBIX B MCXOJHBIN CIUCOK, C YYETOM PHCKAa TEPPOPUCTHUECKUX HATAJCHUN, a TaKKe
JOJKHBI 00paIaTh 0co60e BHUMAaHKE MOJTydaTeeld Ha HE0O0OXOJUMOCTh TaKUX JCHCTBUM.

OIIPEJAEJIEHUA

"Texnonorus" - cnenuanbHas uWHoOpMalusa, Koropas TpeOyercs s '"pa3paboTku',
"mpou3BoacTBa" WM "WCIONMB30BaHMS" JIFOOOTO0 BKJIIOYEHHOTO B CIUCOK TMpenMera. Ora
nHpOpManus MOXET TIepelaBaTbCsl B BHUJE 'TEXHUYECKHX MaHHBIX" WIH "TEXHHUYECKOU
oMo',

"@yHIaMEHTAJIbHBIE HAy4YHbIE MCCIEA0BaHUA" - IKCIEPUMEHTAIbHBIE WM TEOPETHUECKUE
paboThl, Beymuecs TJaBHBIM 00pa3oM ¢ IEJNbI0 IOJy4YeHHS HOBBIX 3HAHUKA 00
OCHOBOIIOJIAralONIMX MPHUHLUINAX SIBICHUH M HaOdromaeMblx (akTax, HE HAIpaBICHHBIC B
IIEPBYIO OYepeb Ha JOCTUKEHUE KOHKPETHOM MPAKTUYECKOM LEIU WU PELIEHUE KOHKPETHOU
3aJ1a4H.

"Pa3paboTka" OTHOCHUTCSI KO BCEM CTaIHMSIM, TPEIIIECCTBYIOIINM "MPOU3BOJICTBY", TAKUM, KaK:

- IIPOCKTUPOBAHUE

- IIPOECKTHBIE UCCIICIOBAHUS

- aHaJIN3 IPOCKTHBIX BAPUAHTOB

- BbIpPAOOTKA KOHLEHIIHH MPOSKTUPOBAHHUS

-7 -



INFCIRC/254/Rev.7/Part 1
February 2005

- cOOpKa U UCTIBITAHUS MMPOTOTHUIIOB (OMBITHBIX 00PA3IIOB)
- CXEMBI OIIBITHOTO MPOU3BOCTBA

- MIPOEKTHO-TEXHUYECKAs IOKyMEHTAIINS

- MpOIIeCC peaTn3auy NPOSKTHBIX JaHHBIX B U3CITHC

- CTPYKTYpHOE TIPOCKTHPOBAHUE

- KOMILUIEKCHOE TIPOCKTHPOBAHHE

- KOMIIOHOBOYHAsI CXeMa

"B 0O0OIIecCTBEHHOM BIIacHUN" - TOHATHE "Haxomdmascs B OOIIECTBEHHOM BiagcHUHU'" B
HACTOSIIIIEM JIOKYMEHTE O3HAdaeT TEXHOJIOTHIO, MPEAOCTaBIIIEMYI0 O3 OrpaHMYCHH Ha ee
nanpHeimee pacrnpoctpanenune. (OrpaHUYeHHs, CBS3aHHBIE C aBTOPCKUMH TIpaBaMH, HE
HCKJIFOYAIOT TEXHOJIOTHIO U3 pa3psi/ia HaXOIAIIEHCs B OOIIIECTBEHHOM BJIQ/ICHHH. )

"[IponsBoacTBO" 03HAYAET BCE CTAUU NMPOU3BOJCTBA, TAKUE, KaK:

- COOpY)KCHHUE
- TEXHOJIOTHS TTPOU3BOJICTBA
- M3TOTOBJIEHHE

- WHTETpaIus

- MOHTaX (cOOpKa)

- KOHTPOJIb

- HCIIBITAHUS

- o0OecIieueHre KauecTBa

"Texaudeckas momomip" - "TexHuueckass MOMOIIL" MOXET NMPUHUMATH Takue (OPMBI, Kak
oOyueHue, OBbIIIEHHE KBaTU(UKALUY, MPAKTUYECKasi MOATOTOBKA KaJpoOB, MPEAOCTaBICHHE
paboueit nHpOpMaIK, KOHCYJIBTATUBHBIC YCIIYTH.

[Ipumeyanue: "TexHudeckass TIOMOIIL" MOXET BKJIIOYATh B ce0s Tmepemavy
"TeXHUYECKUX TaHHBIX'".

"Texauyeckue nanHble" - "TexHudyeckne naHHbIE" MOTYT OBITH TPEACTABICHBI B TaKHX
dbopmax, Kak YEpTEKH, CXEMBI, TUArPaMMbl, MOJAEIH, (HOPMYJbl, TEXHUYECKHUE TMPOCKTHI U
cnenuduKanum, CipaBoOYHbIC MaTepraIbl U HHCTPYKIIUUA B TUCbMEHHOM BHJIC UJTH 3aITHCAHHBIC
Ha JIPYruX HOCHUTENSX WJIM YCTPOWCTBAaX, TaKWX, KaK JIUCK, MarHUTHAs JICHTA, IMOCTOSHHBIC
3alIOMUHAIOIINAE YCTPOMCTBA.

"Ucmonp3oBanue" - JKCIUTyaTalyds, YCTaHOBKa (BKJIIOYAsh YCTAaHOBKY Ha IUIOIIAJIKE),
TeXHUYECKoe oOchmyKuBaHHe (IIPOBEPKA), TEKYIIUH PEMOHT, KalHUTAJIbHBIH PEMOHT U
MOJIEpHU3ALHS.
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MATEPHUAJIbBI U OBOPY/IOBAHUE
HMcexoaublil 4 cienua bHbINA pacllensiioIuiicss MaTepuall

Kak 310 ompeneneno B crarbe XX YcraBa MeXAayHapOAHOTO areHTCTBA MO aTOMHOM
SHEPTHH:

"Ucxoaubiii maTepuaa'

TepmMuH "ucxomHbli Marepuan'" O3HAYaeT ypaH € COACP)KAHUEM H30TOMOB B TOM
OTHOIICHWH, B KAKOM OHM HAaXOASATCS B NPUPOJHOM ypaHe, ypaH, OOeTHEHHBIN
n3otornom 235; Topwii; Jr000€ W3 BHIMICYKa3aHHBIX BEIIECTB B (OpMe MeTailIa, CIjIaBa,
XMMHYECKOTO COSAMHEHMS WM KOHLEHTpaTa; Kakoil Obl TO HU ObUIO Opyroil Matepual,
COJIEp>KaIlIMii OJTHO WJIM HECKOJIBKO U3 BbIIIEyKa3aHHBIX BEIIECTB TaKOW KOHLIEHTPALUH,
KOTOpasi BpeMsi OT BpeMeHH OyzaeT ompeneisaTbesi COBETOM YNPABIAIOMIMX; M TaKOH
Ipyrod Marepuan, Kakod BpeMs OT BpeMmMeHu Oyner omnpeaensatbess CoBeTom
YIPaBISIOUIHX.

"CneunaJbHblIi pacuenisommiics marepuas"

1) Tepmun "crienyanbHBIA PACHICTUISIONIMIICS MaTepual’ O3Ha4yaeT IIyTOHMI-239;
ypaH-233; ypaH, oOorameHHbIH W30TOnOM 235 wminu 233; moboi MmaTtepual,
COAEpKAIMI OHO WMJIM HECKOJIBKO M3 BBIIICYKAa3aHHBIX BEIIECTB; U TaKOW JAPYrou
pacIIeTUISIONINIiCS MaTepual, KOTOPhIM BpeMs OT BpeMEHU OyAeT OmpeensThCs
CoBeToOM YNpaBiAOIMIMX; OAHAKO TEPMHUH 'CHENHUATbHBIA pPaCHICTUISIOMINICS
Marepuasl" He BKJIIOYAET UCXOIHOT0 MaTepurarna.

i1) Tepmunr "ypan, oOoramenHpld wu3oTomom 235 wmm 233", o3Ha4aeT ypaH,
coaepxkamuii u3zoron 235 win 233, wiaM TOT W JAPYrol BMeECT€, B TaKOM
KOJIMYECTBE, YTOOBI OTHOIIEHHWE CYMMBI ITHX HM30TONMOB K H30TOIy 238 OBLIO
0oJIbIIIe OTHOIIEHUS U30TOMa 235 K n30Tomy 238 B MPpUPOJTHOM ypaHe.

Onmnako it 1enedt PykoBOASIIMX NPHHOMNOB HE OYIyT BKIIOYATHCS TIPEIAMETHI,
yKa3aHHbIE B TIOJIYHKTE a) HIDKE, H OSKCIOPT WCXOMHOTO WJIM CIEUAIBLHOTO
pacIHICTUISIONIETOCsl MaTepualia B TaHHYIO CTpaHy-TIoIydaTellb B Te4eHue 12 mecsies B
o0beMe MeHee TPEICIIOB, ONPEICAEMbIX B MOIITYHKTE b) HIDKE.

a)  Ilmyronmii ¢ M30TONHON KOHIEHTpael mryToHus-238 cpime 80%.

CrnenunanbpHplii pacHIEIUIAIOIUNCA MaTepuall IPU HCIOJIb30BaHUU B I'PaMMOBBIX
KOJINYECTBAX WM MEHee B KaUeCTBE UyBCTBUTEILHOIO AJIEMEHTA B IPUOOpax; U

Hcexonnblii MaTepuan, B OTHOLIEHUH KOTOPOT'O IPABUTENBLCTBO YAOCTOBEPUTCS, YTO
OH IpEAHA3HAYaeTCs TOJIBKO JUIS HCIIOIb30BAHMS B HESAJACPHOU IEATEIBHOCTH,
HaIpuMep MpHU MPOU3BOJICTBE CILIABOB WU KEPAMUKHU.

b) CneunanbHbIi pacUICTIIAIOMUNACS MaTepUal 50 3¢ (peKTUBHBIX TPAMMOB,;
[Ipuponueiii ypan 500 KxuIorpaMMoB;
OOenHeHHbIH ypaH 1000 kunmorpamMmoB; u
Topuii 1000 xkunorpamMmoB
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2.

2.1.

2.2,

2.3.

24.

2.5.

2.6.

2.7.

ObopynoBaHue u HesiiepHbIE MATEPHUAJIbI

Onucanve mnpeaMEeTOB O00OpPYAOBaHHWA M HESJEPHBIX MaTepuaioB, MPHUHITOE
MPABUTENBCTBOM, CIIEAYeT HIKE (KOJIMYEeCTBa, HE MIPEBBIIIAIOIINE YPOBHEH, YKa3aHHBIX B
[Ipunoxxenun B, paccMaTpuBarOTCs Kak HECYIIECTBEHHBIE JIJIsI MPAKTHYECKUX I ):

SlnepHble peakToOpbl U CHENHAJIbHO NMpeJHA3HAYEHHbIE WJIM MOAr0TOBJIEHHbIE JIf
HUX 000pyI0BaHUE U KOMIIOHEHTHI (cM. IIpunoxenue B, paznen 1.);

Hesinepubie maTepuaJibl 114 peakToposB (cm. [lpuiio:xenune B, pazgea 2.);

YceraHoBKkH A0s nepepadoTku 001y4eHHBIX TOIJIMBHBIX 3JIEMEHTOB M CHELHAJIBHO
NnpeJHA3HAYeHHOe WIH NO/ATOTOBJIEHHOE s 3TOro o0opyaoBaHue
(cm. IIpunoxenue B, paznen 3);

YcTaHoBKHM I M3IOTOBJIEHHS] TOIUIMBHBIX 3JIEMEHTOB SIIEPHBIX PeaKTOPOB U
CHeNMAJIbHO NpeJHA3HAYeHHOe WJIM MOATOTOBJIEHHOEe I 3TOro 000pyd0BaHUe
(cm. IIpunoxenue B, paznen 4.);

YceTaHoBKH AJs pa3esieHds H30TONMOB YPAHA U CNENHAJIBLHO NMpeHA3HAYeHHOe WU
MOATr0TOBJIEHHOE JIJI1 3TOr0 000Py/10BaHHE, KPOMe aHAJIMTUYECKUX NMPUOOpPoB, (cM.
IMpuiaoxenne B, pazae S.);

YcTaHoBKM AJi151 NPOU3BOACTBA UJIM KOHUEHTPUPOBAHUS THXKEJIO0H BOIbI, JedTepust
U JeiiTepueBbIX COeMHEHUI M  CHeUAJLHO TNpeAHA3HAYeHHOe  MJIU
MOATr0TOBJIEHHOE /11l 3TOr0 o0opyaoBanue (cM. [lpunoxenue B, paznen 6.);

YcTaHoBKH /151 KOHBEPCHH YPaHA U IUIYTOHMS, HCIOJIb3yeMble NPH U3r0TOBJIEHUHU
TOILUIMBHBIX 3JIEMEHTOB W pa3/ieJIeHUH M30TONOB YPaHA, COIJIACHO ONpeaeeHHsIM,
cojepxamuMcsi B paszgenax4 M S, COOTBETCTBEHHO, a TaK/Ke CHEHHAJBHO
npeJHa3HAYeHHOe WIH NO/ATOTOBJIEHHOE s 3TOro o0opynoBaHue
(cm. IIpunoxenue B, paznen 7.)
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IMPUJIO’)KEHUE B

MOSICHEHUSA ITPEIMETOB, BKJIFOUEHHBIX B HICXO/IHbII CIIUCOK

(o onucanuio B pazaeie 2 “MATEPUAJIBI U OBOPYJIOBAHUE” Ilpuiio:xkenust A)

1.

1.1.

1.2.

PeakTopbl U cnenMajbHO NMpeJHA3HAYEHHbIE WM MOATOTOBJIEHHbIE 1JIsl HUX
00opy10BaHNe U KOMIOHEHTHI

KommiekTHbIE siiepHbIe PeaKTOPbI

SlnepHple  peakTOphl, CIOCOOHBIE paboTaTh B PEXKUME KOHTPOIUPYEMOM
CaMOTOIJICP)KUBAIOIICHCS IIEMTHOM pEeaKIuu JIeJICHUs, WCKIIoYas pPeakTOpPbl
HYJIEBOM MOIIIHOCTH, KOTOPBIE OIPEACISIIOTC KaK PEAaKTOPbl C MPOEKTHBIM
MaKCUMaJIbHBIM ~ YPOBHEM TIPOM3BOJCTBA IUIYTOHHs, HE MPEBBIIIAIONUM
100 rpamMOB B rof.

I[TOACHUTEJIbBHOE 3AMEYAHUE

"SnepHbIlt peakTOp" B OCHOBHOM BKJIIOYACT Y3IIBI, HAXOMISIIHECS BHYTPH KoOpITyca
peakTopa WM HEMOCPEJCTBEHHO TNPUMBIKAIONINE K HEMy, O0OpyJOBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOW 30HE, H KOMITOHEHTHI, KOTOPBIE OOBIYHO
COJIepKAaT TEIIOHOCHUTEIh MEPBOTO KOHTYpa aKTHBHOW 30HBI PEaKTOpa, WM BCTYIAIOT C
HHUM B HETIOCPE/ICTBCHHBI KOHTAKT HJIH YIIPABISIOT UM.

He npeanonaraercst HCKIIOUYEHHE PEAKTOPOB, KOTOPBIE HAaJJICKAIIUM 00pa3oM MOIJIH Obl
MOJBEPTHYThCS MOIU(PHUKAIIMK JJIs1 MPOU3BOJACTBA 3HAYMTEIBHO OOJIBIIETO0 KOJWYECTBA,
yem 100 rpaMMoOB IUIyTOHHMsSI B roja. PeakTopbl, NpeaHa3HA4YCHHbIC IS JUIMTEIbHOH
SKCIUIyaTalliM Ha 3HAYUTEIBHBIX YPOBHSAX MOIIHOCTH, HE3aBHCHUMO OT CTCIECHH HX
BO3MOJKHOCTEH MPOM3BOJCTBA IIYTOHHUS, HE PACCMATPUBAIOTCSA KakK "peaKTOphl HYJIEBOH
MOIIHOCTH".

OKCIIOPT

DKCIOPT TMOJIHOTO KOMIUIEKTA OCHOBHBIX MPEIMETOB B paMKax 3TOW TpaHUIBl OyaeT
NPOWCXOJHUTh TOJIHKO B COOTBETCTBHM C TMpoIlelypaMd PyKOBOISIIMX TPUHIIUIIOB.
OTnenbHbIC IPEAMETHI B PaMKax 3ToH ()YHKIIMOHAIBEHO ONPE/IEIIeHHON TPaHUIIbI, KOTOPBIC
OyZyT SKCHOPTUPOBATBCS TOJNBKO B COOTBETCTBUU C MPOIEAYPaMH PyKOBOISIIUX
MPHUHIIMIIOB, MepeurcieHbl B myHKTax 1.2-1.10. IIpaBUTeNbCTBO OCTaBsET 3a COOOM
NpaBo MPUMEHSATH MPOIeTyphl PYKOBOASIIMX MPHHIUIIOB K JAPYTHM MIPEIMETaM B paMKax
(YHKIIMOHAIBHO OTIpEIeIEHHON IPaHUIIbI.

Kopnyca siiepHbIX peakTopoB

Mertannuueckue Kopmyca WIM MX OCHOBHBIE YacTH 3aBOJICKOTO H3TOTOBIICHUS,
KOTOpBIE CIEHAIbHO MpeJHa3HAYECHbI WM TOJTOTOBJIEHBI U pa3MELICHUS B HUX
AKTUBHOM 30HBI SIEPHBIX PEAKTOPOB, KaK OHM OIpeeeHbl B myHKTe 1.1. Bble, a
TaK)K€ COOTBETCTBYIOIME BHYTPUKOPITYCHBIE YCTPOICTBA pPEaKTOpOB, KaK OHU
omnpeAesieHbl B MyHKTE 1.8 Hu*ke.
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1.3.

1.4.

1.5.

1.6.

1.7.

[TOACHUTEJIbBHOE 3AMEYAHUNE

Kppimka koprryca peakTopa OXBaThIBa€TCA ITyHKTOM 1.2 Kak OCHOBHAsA, 3aBOJICKOTO
M3TOTOBJICHHUS, YaCTh KOPITyca PEaKTopa.

MamuHbI 1J151 3arpy3KHU U BHITPY3KH TOIUIMBA siI€PHBIX PEaKTOPOB

ManunynstopHoe  o0opyqoBaHHME,  CIEHHAIbHO  MIpEJHA3HAYEHHOE WU
MOJTOTOBJICHHOE JIJISl 3arpy3KU WIJIM U3BJICUEHUS TOIUIMBA U3 SIIEPHBIX PEAKTOPOB,
KaK OHH OIpeJIeNICHbI B IyHKTE 1.1. BbIIIIE.

[TOACHUTEJIbBHOE 3AMEYAHUNE

IIpenMeTsl, yka3aHHBIE BBINIE, CIIOCOOHBI MPOW3BOIUTH OMEpAIH IO Teperpy3Ke Ha
MOIMHOCTA  WJM  OONAJar0T  TeXHUYECKHMMH  BO3MOXHOCTSMH  UII  TOYHOTO
MO3UIMOHUPOBAHMS  WJIM  OPUEHTHPOBAHMS,  IO3BOJAIOIMIMMH  TMPOBOAWUTH  Ha
OCTaHOBJICHHOM pEaKTOpE CIIOXKHBIE Pa0OTHl 10 TEperpy3Ke TOIUIMBA, TPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEITOCPEACTBEHHOE HAOIIOIEHUE FITH MPSAMOU JOCTYTI K TOTUTUBY.

Ynpasiasiiomme CTep:KHH SiAePHBIX PeaKTOPOB U  COOTBETCTBYIOLIEe
oOopynoBaHue

CreunanbHO TNpeAHAa3HAUYEHHbIE WM IMOATOTOBJICHHBIE CTEPXKHHU, OMOPHBIE WU
MOJIBECHbIE KOHCTPYKIIMM JJIsi HUX, MEXaHU3Mbl NPUBOJA CTEpXKHEH WIn
HaNPaBJISAIONIME TPYObI CTEpKHEH 71 YIIpaBJICHUS MIPOLIECCOM JIETCHUS B SIIEPHBIX
peakTopax, Kak OHM ONpeAesIeHbl B MyHKTE 1.1. BhIIIE.

TpyObl BHICOKOIO IaBJIEHUS SIACPHBIX PEAKTOPOB

TpyObl, KOTOpBIE CHENHMATBHO NPEIHA3HAYCHBI WU TOATOTOBJICHBI IS
pa3MeIeHusl B HUX TOIUIMBHBIX AJIEMEHTOB W TEIIOHOCHUTEINS MEPBOTO KOHTYpa B
peakTopax, Kak OHHU OIpenesieHbl B MyHKTe 1.1. BbIme, mpu pabouem TaBICHUH,
npesbimaronieM 50 armocdep.

HupkoHueBbie TPYObI

TpyOs! vin cOOpKU TPYO M3 METAIITMIECKOTO IIUPKOHMSI MIIH €0 CIUIABOB, IO BECY
npeBbimaromue 500 kr g 1000W  CTpaHBI-MIONy4YaTelnsl B TEYCHHE JHOOOTO
12-MecsiuHOrO Meproia, KOTOpble CHEeHalbHO MpeJHa3HAYEeHbI UJIM TOITOTOBJICHbI
JUISL UCTIONb30BaHUS B peakTopax, Kak OHM OIpenesieHbl B MyHKTe 1.1. BbIlie, U B
KOTOPBIX OTHOIIEHHUE IO BeCy TapHUs K MUPKOHHUIO MeHbIe 4yeM 1:500.

Hacocbl nepBoro KOHTypa TenjioHOCUTeJIs

Hacocbl, cnenuanbHO npeqHa3HaueHHbIE WK TOATOTOBICHHBIE JUIS MOAEpKaHUS
HUPKYJISIUU TEIUIOHOCUTENS TEPBOr0 KOHTYpa SACPHBIX PEAKTOPOB, KaK OHU
omnpezaeseHsl B MyHKTe 1.1. BhIle.
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[MTOACHUTEJIbBHOE 3AMEYAHUNE

CoenuanbHO TpelHAa3HAUYCHHBIE WJIM TOATOTOBJICHHBIE HACOCHL MOTYT BKJIIOYATh
CJIOKHBIC, YIUTOTHEHHBIC HJIM MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI IJIs MPEAOTBPALICHUS
YTEUKHU TEIUIOHOCUTENS MEPBOr0 KOHTYpPa, TE€PMETHYHBIC HACOCHl M HACOCHI C CUCTEMaMHU
WHEPIMAIbHON MAacChl.  OJTO OMNPEIEICHUE KacaeTcsi HacOCOB, ATTECTOBAHHBIX IO
noncekuuu NB pasmena I cexrum I (kommoneHTHl Kitacca 1) koga AMEpPHUKaHCKOTO
oOmiecTBa MHXKEHEPOB-MeXaHUKOB (ASME) 1 1o 9KBUBaJICHTHOMY CTaHJIAPTY.

BHyTpuKOpIyCHbIE YCTPOMCTBA AIEPHBIX PEAKTOPOB

"BHyTpuKOpITyCHBIE YCTPOMCTBA SIEPHBIX peakTopoB", CHEIUaIbHO
NpeJHa3HAYCHHbIE WM IOATOTOBJIEHHBIC IS HCIOJb30BAHUSA B  SIIEPHBIX
peakTopax, Kak OHHM OIpelesieHbl B MyHKTe 1.1. BbllIe, BKIOYas ONOPHBIE
KOJIOHHBI aKTMBHOI 30HBI, TOIJIMBHBIC KaHAJbl, TEIUIOBBIE 3KPaHBI, OTPa)XaTeiH,
OTIOPHBIE PEUIECTKH aKTUBHOM 30HBI U TIACTUHBI U dy30pa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

"BHyTpUKOpIyCHBIE ~ YCTpOMCTBAa  SIAEPHBIX  PEAKTOPOB"  SABIAIOTCI  OCHOBHBIMHU
KOHCTPYKIMSMH BHYTPH KOpITyca peakTopa, KOTOPHIE BBINOIHSIOT OAHY WM HECKOJIBKO
(yHKUMH, Takux, Kak oOecliedueHHe OIMOpbl Ui AaKTHBHOW 30HBI, pa3sMELICHUS U
JUCTAaHLIMOHUPOBAHMSA TOIJIMBA, MOAAYM M PETYJIHPOBAHUSA IOTOKA TETUIOHOCUTENS
MEPBOTO KOHTYpa, paJHallMOHHOM 3alUTHl KOpIyca peakTopa M BBOJA BHYTPHU30HHBIX
JAaTYNKOB.

Tenmy1000MeHHUKH

TennmooOMeHHUKN  (TTApOreHepaTophl), CHEUHATbHO MpeJHa3HAuYCHHbIE WIN
MOJATOTOBJIEHHBIE AJI UCIIOJIB30BaHMSI B IEPBOM KOHTYpE TEIUIOHOCUTENS SIAEPHBIX
pPEaKkToOpoB, KaK OHHU OIIPEJIEIECHbI B IyHKTE 1.1. BbIIIIE.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[TaporenepaTopsl crenuanbHO MPEAHAa3HAYEHBl WM MTOATOTOBIEHBI M IepeHoca TeIua,
BBIpa00OTaHHOTO B peakTope (IEPBbI KOHTYP), K MUTATEIBHON BojJe (BTOPOM KOHTYD) IS
MPOM3BOACTBA  Mapa. B chaywae OBICTPBIX  pEaKTOPOB-Pa3sMHOXKHUTENEH ¢
KUJAKOMETAINIMYECKUM  TEIUIOHOCUTENEM, B KOTOPBIX  TaKXe  IPUCYTCTBYET
MIPOMEXKYTOUHBIH KOHTYpP >KMIKOMETAJUIMYECKOTO TEIJIOHOCHTENSI, MOHHMAEeTCs, 4YTO
TEMI000MEHHHUKH JJIsl TIepeHoca Terjla C MepBOro KOHTypa Ha MPOMEXKYTOUHBIH KOHTYD
OXJIaXJICHHUSI HaXOIATCS MOJ KOHTPOJIEM B JONOJHEHHE K maporeHeparopam. B cdepy
JEHCTBUSL KOHTPOJSI MO STOMY HAMMEHOBAHHIO HE BKIIOYCHBI TEIUIOOOMEHHHKH IS
CUCTEM aBapUIHOTO OXJIAXAECHUS WIH CUCTEM OTBOJA OCTATOYHOI'O TETJIOBBIACICHUS.
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1.10.

JeTrekTopbl HEHTPOHHOTO MOTOKA

CneunanbHO IpeIHAa3HAYEHHBIE WJIM MOATOTOBJIECHHBIE JAaTYMKH HEUTPOHHOIO
MOTOKA JUIsl ONpPENEIEHUsS YPOBHEM HEUTPOHHOrO IMOTOKA B IpPEAENax aKTUBHOU
30HBI pEAKTOPOB, KaK OHHM OIIPEENIECHBI B ITyHKTE 1.1. BbIIIIE.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

B cdepy oxBaTa maHHOrO HaMMEHOBAHHS BXOISAT BHYTPHU3OHHBIE W BHE30HHBIC
U3MEpUTENbHBIE MPUOOPHI, KOTOPhIE M3MEPSAIOT YPOBHU MOTOKa B IIMPOKOM IHAra3zoHe,
06brar0 ot 10* HeiiTpoHOB Ha cM® B cexyHay 10 10'° HeifTpoHOB Ha cM” B CeKyHIy MM
Oomnee. K BHE30HHBIM OTHOCSTCSI T€ M3MEPHUTEIbHBIE MPHOOPHI 3a MpeaeiaMi aKTUBHON
30HBl PEAKTOPOB, KaK OHHU OIpeNeieHbl B IyHKTE 1.1. BBIIIE, KOTOpPbIE PaCHOIOKEHBI
BHYTpY OMOJIOTHYECKOHN 3aIUTHI.
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HesinepHubie MaTepuaJbl 1Jis1 peaKTOPOB

JeiiTepuii u TszKeas1 BOAA

Hevitepuii, Tsokenas Bojga (OKHCh JedTepus) W J000e JIpyroe COCTUHEHUE
JIeUTepusi, B  KOTOPOM  OTHOIIEHUE JIeUTepHsi K aroMaM  BOJOpOJa
npesbimaet 1:5000, npenHa3zHaueHHBIE U1 UCMOJIB30BAHUS B AJIEPHBIX PEAKTOPAX,
Kak OHU OMNpeesieHbl B MyHKTe 1.1. Bbllie, B Kon4ecTBax, npesbimaromux 200 kr
aTOMOB JEWUTepus Uil JI0OOH OJHOW CTpaHBI-MIOJydaTedss B TEUCHHUE JHOOOTO
12-MecsiyHOTO TIepUoa.

SinepHo-yucThIi rpaduT

I'padur, wumeromuii CTENEHh YUCTOTHI BBINIE S-MWUIMOHHBIX ~ OOPHOTO
SKBHUBAJIEHTa, C IUIOTHOCTBIO Oosbmie yem 1,50 r/em® , TpeaHa3HAYEHHBbIN I
WCITOJIb30BaHUS B SIZIEPHBIX PEAKTOPAxX, KaK OHH OIpEJeIeHBI B IyHKTE 1.1 BhIIE, B
KOJIMYECTBaX, MPeBbIMAIMMX 30 METPUYECKUX TOHH ISl JTI0OOON OHOW CTpaHbI-
MoJTyJaTesis B TeUEHUE JTF000ro 12-MecsqyHoro nepuoa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Jns meneil SKCIOpPTHOTO KOHTPOJISI MPABUTENIBCTBO OIMpENeNsieT, OyAyT JIn AKCIOPTHHIE
MapTUU COOTBETCTBYIOIIETO BHIIIIEYKAa3aHHBIM XapaKTEPUCTHKAM IrpaduTa UCIOIb30BaATHCS
B SIZICPHBIX PEaKTOpax.

Bopuenii sxBuBasieHT (BE) MOXeT OBITH OINpeAeNieH 3KCIEPUMEHTAIBHBIM ITyTEM WA
paccuuran kak cymma BE; ans mpumeced (3a uckmoueHueM BEyrjgpon, MOCKOIBKY
YTIIEPOJT HE CUMTAETCS MMPUMECKIO), BKITIOYast 6op, rae:

BE; (10™*) = CF x xonuenTpaumio snementa Z (10™);

CF - xoadunment mepecdera: (oz X Ag) AeneHHOE Ha (O X Ay);

Op U Oz - CCUCHHMS 3aXBaTa TEIIOBBIX HEHTPOHOB (B OapHax) JJIs MPUPOIHOTO Oopa
Y dJIeMeHTa Z, COOTBETCTBEHHO; a Ag M Az . aTOMHBIE MacChl PUPOJHOTO Oopa U
3JIEMEHTa Z, COOTBETCTBCHHO.
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3.

YcraHoBku [isi nepepadoTKM  00JIy4eHHBIX TOIUIMBHBIX 3J1€MEHTOB U
o0opyaoBaHue, CHeUMAJbHO TNpeIHA3HAYEHHOE WMJIH TMOArOTOBJEHHOE s
3TOro

BBOJHOE 3AMEYAHUNE

[Ipu mepepaboTke OOMYYEHHOTO SIIEPHOTO TOIUIMBA IUTYyTOHUH M ypaH OTHENAIOTCS OT
BBICOKOAKTUBHBIX MPOAYKTOB JENIEHUS U APYTUX TPAHCYPAHOBBIX AJIEMEHTOB. 1 Takoro
pa3aeneHus MOTYT HCIOJIB30BaThCs pa3MYHbIE TEXHOJIOTHYECKHE Tporiecchl. OgHaKo co
BpeMeHeM npouecc "Ilypekc" ctanm Haubosee pacpoCTpaHEHHBIM U MPHUEMIIEMBIM. JTOT
NpOIIECC BKIIOYAET PACTBOPEHUE OOIYYEHHOTO SAEPHOTO TOIUIMBA B a30THOM KHMCIIOTE C
MOCIEAYIONM BBIACICHUEM ypaHa, IIYTOHHA W TPOAYKTOB JENIEHUS 3KCTpakuuei
pacTBopuTeneM ¢ TOMOLIBIO TpUOyTHIdochaTa B OpraHNuECcKoOM pa3daBHUTEIE.

TexHoIoTHYECKHE MPOIIECCH Ha Pa3IUYHBIX ycTaHOBKax Tuma "llypekc" aHamoOTHYHBI U
BKIIIOYAIOT: HM3MEJbUCHHE OOJIyYEHHBIX TOIUTUBHBIX DIIEMEHTOB, PACTBOPEHUE TOILIHBA,
IKCTPAKIUIO PACTBOPUTENIEM U XPaHEHHE TEXHOJOTHYECKOW KHUIKOCTH. MOXKET UMEThCS
TaKxke O0OpyJOBaHUE JUIS TEIUIOBOW JCHUTpAIMM HUTpaTa ypaHa, KOHBEPCHU HUTpaTa
TUTYyTOHHSI B OKHCh WIJIM METAJUI, a TaKKe JIsi 00pabOTKH KHUJIKUX OTXOJOB, COJEPMKAIIIX
NPOMYKTHI JIEJICHUS, JO TOJY4eHHUs (HOPMBI, TMPHUTOTHONH IS TPOJIOIDKUATEIHLHOTO
XpaHeHUs WM 3aXOPOHEHWUS. OnHaKko KOHKpPETHBIE THIIBI W KOH(MUTYparus
000pY/ZIOBaHMS, BBIMOJHSIONIETO ASTH (QYHKIMHA, MOTYT pa3inyarbcs Ha pa3IMIHBIX
ycraHoBkax tuma "Ilypekc" 1Mo HECKOJIbKHM NpHYHHAM, BKIIOYAS THIBI M KOJUIECTBO
OOJIy4EeHHOTO SIJIEPHOTO TOIUIMBA, IOJJICKAIETO TMepepadoTKe, W MperoiaraeMbIi
NPOIeCC OCAXKJCHHS HW3BICKACMBIX MAaTEepPHaloB, a TaKKe NPUHIUIBI ObOecTieueHus
0C30MacHOCTH ¥ TEXHUYECKOTO OOCIY)KHBAHHWS, TMPHCYIHE KOHCTPYKIHMH JaHHOU
00CTaHOBKH.

"YcraHoBka s mepepabOTKH  OOMYYEHHBIX TOIUTMBHBIX 3JEMEHTOB"  BKIIOYAET
000pyZIOBaHHE W KOMIIOHEHTBHI, KOTOpHIE OOBIYHO HAXOAATCS B MNPSMOM KOHTAaKTe C
OOJy4eHHBIM TOIUIMBOM W OCHOBHBIMH TEXHOJOTHMYECKHMMHU IIOTOKAMH  SJIEPHOTO
MaTepuana U IpoAyKTOB JIEIEHU, U HETTOCPEACTBEHHO YIPABIAIOT UMH.

OTH mporecchl, BKIOYAas MOJHBIE CUCTEMBI JUIi KOHBEPCHU TUTYTOHUS M TPOHM3BOJCTBA
METAJUTMYECKOTO TUTYyTOHHS, MOTYT OBITh HJCHTU(MHUIIMPOBAHBI IO MepaM, MPUHUMAEMbIM
JUIS TIPEJOTBPAIICHHSI OMACHOCTEH B CBSI3M C KPHUTHUYHOCTHIO (HAmpUMeEp, Mepami,
CBSI3aHHBIMH C T€OMETpPHEH), 00aydeHHeM (HAImpuMep, IyTeM 3allUThl OT OOJYYCHHS) U
TOKCHYHOCTBIO (HaIpUMep, MEPAMH 110 yICP>KAHHIO ).

OKCIIOPT

OKCIOPT TIOMHOTO KOMIUIEKTa OCHOBHBIX IIPEAMETOB B paMKaxX »d3TOH T'PaHMIIBI
OCYIIECTBIISAETCS TOIBKO B COOTBETCTBHH C MPOIICAYPAME PYKOBOISATIINX MTPUHITUIIOR.

[IpaBuTenscTBO OCTaBIAET 3a COOOW MpPaBO NPUMEHATH NPOUEAYpPhl PykoBomsmmx
OPUHIMIIOB K JPYTUM TIEPEUUCICHHBIM HIKE NpeAMeTaM B paMKax (QYHKIHOHAJIBHO
OTpeAeIeHHON TPaHHIIbI.

[Ipenmersl o0OpymoBaHMs, Ha KOTOpble, KaK CUYHTAETCS, PacCIpOCTpaHACTCA
3HayeHue (Qpa3pl "M o0OpyHOBaHHE, CHEIHATIBHO IpeIHa3HAYEHHOE WIH
HNOATrOTOBJCHHOE" /s TepepaboTKU  OOJNYYEHHBIX TOIUTUBHBIX  3JIEMEHTOB,
BKJIFOYAIOT:
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MamuHbI 11 pyOKH 00/1y4eHHBIX TOIIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

OT0 000pyIOBaHWE WCIOIB3YETCS JUISI BCKPBITHS OOOJOYKH TOIUIMBA C  IICNBIO
MOCJIEYIONIETO PACTBOPEHUsST OOJIyUYEHHOTO sJiepHOr0 Marepuaia.  Kak mpaBwuio,
UCTIOJIE3YIOTCS CIENMAIBLHO TIPeHAa3HAYeHHbIE, CKOHCTPYHPOBAHHBIE JUIsl PYOKH MeTasia
YCTpPOKMCTBA, XOTS MOXET HCIONB30BaThcs W Ooliee COBEpIICHHOE 00Opy0BaHUE,
HarpuMep Ja3epsl.

JlucTaHIMOHHO yIpaBiiieMoe 000pylOBaHUE, CHEIHATBLHO MpeIHa3HAYeHHOE WU
MOJTOTOBJICHHOE JJIsi WCIOJIb30BaHMUS HAa YCTaHOBKE IO IepepaboTke, Kak OHa
orpeziesieHa BhIIlIe, JUIsl pe3KU, PyOKH WIIM Hape3KH COOPOK, MMyYKOB WU CTEp>KHEH
00JIy4eHHOTO SAEPHOTO TOIUIUBA.

JAunccoabBepbl
BBOJJHOE 3AMEYAHUE

B nucconmpBepbl 0OBIYHO TIOCTYHAaeT HM3MENbUEHHOE OTpaboTaBllee TOIUIMBO. B 3THX
0e30MacHBIX ¢ TOYKH 3pEHHS] KpUTHYHOCTH pe3epByapax OOJTyUECHHBIN SAEpHBIA MaTepHuai
pacTBopsieTcs B a30THOW KHCIIOTE, M OCTalolIfecs OOpe3Kdu 000JI04YeK BBIBOIATCS U3
TEXHOJIOTHYECKOTO MOTOKA.

be3omacHple ¢ TOYKM 3peHMs] KPUTUYHOCTU pe3epByaphl (Hampumep, Majuoro
IUaMeTpa, KOJbLEBbIE WM  MPSAMOYIOJbHBIE  pe3epByapbl),  CIELUATBHO
npelHa3HaYeHHbIE WM TOJATOTOBIICHHBIE U UCIOJL30BaHUS Ha YCTAHOBKE I10
nepepaboTke, Kak OHU ONpEIENECHbI BbIIIE, ISl PACTBOPEHHs] OOIYYEHHOTO
AIEPHOTO  TOILJIUBA, KOTOpBIE CIIOCOOHBI  BBIIEPKUBATH  TOPSUYIO,
BBICOKOKOPPO3UOHHYIO JKUIKOCTH M MOTYT JTUCTAaHIIMOHHO 3arpykaTbCsi U
TEXHUYECKU 00CTYKUBATHCSI.

IKCTPAKTOPHI U 000pPY/I0BaHKE 1JISl IKCTPAKIHH PACTBOPHUTEIEM
BBOJHOE 3AMEUYAHUE

B 9kcTpakTophl ¢ pacTBOpUTENEM IOCTYNAET KaK pPacTBOP OONYYEHHOI'O TOIUIMBA W3
JIICCOJILBEPOB, TAK U OPTaHUYECKHUH PacTBOP, C TIOMOIIHIO KOTOPOTO Pa3JelsiOTCs ypaH,
IUTyTOHUH W TpoaykThl neneHus. OOopyloBaHWE JUIsi SKCTPAKIMU PACTBOPHUTEIEM
OOBIYHO KOHCTPYHPYETCS TaKuM o00pa3oM, dYTOOBI OHO YAOBIETBOPSUIO JKECTKUM
JKCIUTyaTallHOHHBIM ~TpPeOOBAHUSAM, TaKUM, KaK JUIMTENBHBIH CpPOK CIyXObl 0e3
TEXHUYECKOTO OOCIY)KMBaHUsI MM JIeTKas 3aMEHSIEMOCThb, NMPOCTOTA B JKCIUTyaTalldd U
yIIpaBIICHHUH, & TAK)Ke THOKOCTh B OTHOIIICHHN U3MEHEHHSI ITapaMeTpOB MpoIiecca.

CrneuuanabHO  TpelHa3HAYeHHblE WJIM  TOJTOTOBJICHHBIE  JKCTPAKTOPHl €
pacTBOpuUTENIeM, TaKue, KaK HacaJo4Hble WM MYJIbCAIlHOHHBIE KOJOHHBI,
CMECHUTENbHO-OTCTOMHBIE anmaparbl UM LIEHTPOOEKHbIE KOHTAKTHBIC ammapaThbl
JUISL WCIOJIb30BAaHWS Ha YCTAaHOBKE IO 00paboTKe OOJYy4eHHOrO TOILIUBA.
OKCTPaKTOPhl C PACTBOPUTEIEM JOJKHBI OBITH YCTOHYMBBI K KOPPO3HOHHOMY
BO3JICUCTBUIO A30THOM KHCIOTBHL.  DKCTPAKTOPHI C PACTBOPUTEIEM OOBIYHO
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34.

M3TOTABIUBAIOTCS C COOJIIOJICHUEM YPE3BBIYAHHO BBICOKUX TpeOOBaHUM (BKIHOYAs
NPUMEHEHHE CHENHaIbHBIX METOJOB CBapKH, WHCICKIMH, oOecreueHne u
KOHTPOJb KadecTBa) M3 MAJIOYIJICPOMUCTBIX HEP)KaBEIONIMX CTalieil, THUTaHa,
UPKOHUS WU IPYTUX BHICOKOKAYECTBEHHBIX MAaTEPHAIIOB.

XuMHYecKHe pe3epByapbl 1JIsl BbIAEPKUBAHUS U XPAHEeHHS
BBOJHOE 3AMEYAHUE

Ha »stame skcTpakiuy pacTBOpHTENEM OOpa3yIOTCsl TPH OCHOBHBIX TEXHOJOTHUECKHX
MOTOKA KHJKOCTH. Pe3epByapsl Jisl BBIICPKUBAHUS WM XPAHEHUS HCIONB3YIOTCS B
JabHEHIIIeH 00paboTKe BCEX TPEX MOTOKOB CJICIYIOIIUM 00pa3oM:

a) pacTBOp YHCTOTO Aa30THOKHWCIOTO YpaHa KOHIIGHTPHPYETCS BBITAPHBAHHEM U
MPOUCXOANUT TIPOIECC NEHHUTPAINH, TI€ OH IMpeBpallaeTcs B OKCHIA ypaHa. OTOT
OKCH/I TOBTOPHO MCTIONB3YETCS B SIAEPHOM TOIUTHBHOM ITHKIIE;

b)  pacTBOp BBICOKOAKTHBHBIX IMPOMYKTOB JEJEHUS OOBIYHO KOHIICHTPUPYETCS
BHIMIAPUBAHUEM W XPAHWUTCS B BHUJAC KOHIICHTPUPOBAHHOM JKHUAKOCTH.  DTOT
KOHIICHTPAT MOKET BIIOCIIEICTBUH MTPOMTH BBINIApUBAHKUE WK ObITh IPe0oOpa3oBaH B
(hopMy, IPUTOTHYIO JIJTsl XPAaHSHUS HITH 3aXOPOHCHUS;

C) PpacTBOp 4YHUCTOTO HUTpATa TIIJIYTOHUSA KOHUCHTPUPYCTCA U XpaHUTCA 10
IMOCTYIJICHUA Ha ,Z[aJ'ILHefIH.IPIe 9Talbl TCXHOJOTHUYCCKOTO Mpo1ecca. B YaCTHOCTH,
PE3CPBYyapPhbL JJIs BBIACPIKUBAHUS NI XpaHCHUA pacTBOpPOB IITYTOHUA
KOHCTPYUPYIOTCA TaKUM o6pa30M, yTOOBI M30€KATh CBI3aHHBIX C KPUTUYIHOCTBIO
HpO6J’IGM, BO3HHUKAIOIIHUX B PE3YyJIbTATC W3MCHEHHI B KOHLOCHTpalluu WA (bopMe
JaHHOI'O IIOTOKa.

CrneuuanbHO TpeJHA3HAYCHHBbIE WM  TOATOTOBJIEHHBIE  pe3epByaphl s
BBIIEP)KUBAHMSI WM XpaHEHUs JJIsl UCIIOJIb30BaHUs Ha YCTaHOBKeE MO mepepadboTke
00Jy4eHHOro ToruivBa. Pe3epByaphl [Isl BBIIEPKUBAHUS WM XPaHEHUS JOJIKHBI
OBITh YCTOMYHMBBI K KOPPO3MOHHOMY BO3JCHCTBHIO a30THOM KHCIIOTHI. PesepByapsl
JUISL  BBIIEPKUBAHUS WIM XpaHEHHs OOBIYHO W3TOTABIMBAIOTCS M3 TaKHUX
MaTepuasoB, KaK MaJOyrjiepoAUCTbIe HEP/KAaBEIOIINE CTAIN, TUTAH WU LIUPKOHUMN
WIH JApPYTUE BBICOKOKAUeCTBEHHbIE MaTepuasibl. Pe3epByaphl Al BbIICPKUBAHUS
WM XpaHEHUS MOTYT OBITh CKOHCTPYHPOBAaHBI TaKUM OOpa3oM, 4YTOOBI HUX
JKCIUTyaTallsl ¥ TEXHUYECKoe OOCITyXMBaHUE MPOM3BOAWINCH AUCTAHLIMOHHO, U
MOTYT MMETh CIIEYIOLIUE OCOOCHHOCTH C TOYKHM 3PEHHS KOHTPOJIA 3a AIEPHOMN
KPUTHYHOCTBIO:

1) OopHBI SKBUBAJICHT CTEHOK WM BHYTPEHHHX KOHCTPYKIIMA paBEH IO
MeHbIIel Mepe 2%, 1ubo

2)  UMIMHAPUYECKHE pE3EpByapbl MMEIOT MaKCHUMaJbHBIA auamerp 175 Mm
(7 mroiMoB), 10O

3) OpAMOYroNbHBIA WM  KOJBIIEBOM pE3epByap HMEET MaKCHUMAaIbHYIO
mupuHy 75 MM (3 mroiima).
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YcraHoBku AJIA U3TrOTOBJCHUA TONJIMBHBIX 3JIEMEHTOB SI/ICPHBIX PEAKTOPOB M
CIICENUAJIBHO MPEeAHAZHAYECHHOEC WJIA IIOATOTOBJICHHO€ 060pyu03aﬂne

BBOJIHOE 3AMEYAHUNE

TomnuBHBIE 3JEMEHTHI SACPHBIX PEAKTOPOB H3TOTABIMBAIOTCS W3 OJHOrO WM OoJjice
HUCXOIHBIX WM CICHUATIBHBIX PACHICIUISIONINXCS MaTepUaoB, YIOMSHYTBIX B paszeiie
“MATEPUAJIbI U OBOPYJIOBAHUE” nactosmiero mpmwiokeHus. JJisi ©3roToBICHUS
OKCHIHOIO TOIUIMBA, HauWOOJee pAacHpOCTPaHEHHOrO THIA TOIUIMBA, HMEETCS
o0opymoBaHHE MJIs IPECCOBAHHUS TaOJCTOK, CIEKaHUs, HUIM(OBAHUSI U COPTHUPOBKU.
Omnepaliiy ¢o CMEIIaHHBIM OKCHIHBIM TOIUIMBOM IPOM3BOAATCS B MEPUYATOYHBIX OOKCAx
(WM SKBHMBAJICHTHBIX KaMmepax) 10 MOMEHTa MX IepMeTu3aluu B 0005104Ky. Bo Bcex
CIy4asx TOIUIMBO TE€PMETHU3MPYETCS BHYTPH COOTBETCTBYIOIICH OO0OJOYKH, KOTOpas
MpeIHa3HAYeHA BBINOIHATE POJb IMEPBUYHOIO Oaphepa, C TEeM 4YTOOBI BO BpeMs
IKCIUIyaTallM pPeakTopa O00eCleYMBaIUCh IMPUEMIIEMbIe Pa0OYHEe XapaKTEPUCTHKH U
0e30MacHOCTDb TOIIMBA. TakKe BO BCEX CIIydasx B LEIIX 00eCIeUeHuUs IPeaCcKa3yeMoro u
0e30MacHOro IMOBEACHUS TOIUIMBA HEOOXOIWM TOYHBIM, J0 HMCKIIOYHUTEIBLHO BBICOKHUX
CTaHIapPTOB, KOHTPOJIb TEXHOJOTHYECKHX IIPOIIECCOB, ONEPaIliii 1 000PYI0BaHUS.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[IpenmeTsl 000pyIOBaHKS, KOTOPBIC, KaK CUMTACTCS, MOAMAMAIOT MO 3HaueHue (passl "u
CTHECNUANBHO TIpeHA3HAUYCHHOE WM MOJTrOTOBICHHOE 000pynoBaHue" il U3TOTOBIICHUS
TOIIMBHBIX 3JIEMEHTOB, BKIIIOYAOT 000pYI0BaHKE, KOTOPOE:

a. OOBIYHO BCTYITACT B HETOCPEACTBEHHBIM KOHTAKT C IOTOKOM 00pabaThIBaeMOTro
SJIEPHOTO MaTepualla WM HEMOCPEICTBEHHO 00padaThIBAECT €ro, WiIH K€ YIPaBISET
um;

b. TePMETH3UPYET SACPHBIN MaTepral BHYTpHU 000JI0UYKH;

c MPOU3BOJIUT IPOBEPKY TEPMETUIHOCTH OOOJIOUKHU HITH CBAPHOTO IIBA; WITH

d. MIPOM3BOJIMT TIPOBEPKY OKOHYATENLHONH 00pabOTKH repMETH3NPOBAHHOTO TOIIIHBA.

Takoe 000pyIOBaHHE WU CUCTEMbI 000PY/I0BaHHSI MOTYT BKJIIOUYATh, HAIPHMED:

1) MMOJITHOCTHI0O aBTOMATH3WUPOBAHHBIE IIOCTBI KOHTPOJSI TabOJETOK, CHEIHAIBHO
npeHa3HAYCHHbBIE WM MOJITOTOBJICHHBIC JIJISl TPOBEPKH OKOHYATEILHBIX Pa3MepoB
Y TIOBEPXHOCTHBIX JIE()EKTOB TOTLTUBHBIX TaOJIETOK;

2)  aBTOMATHYECKHE CBApPOYHBIC alMaparbl, CHENUATbHO MpeIHA3HAYCHHbIE WU
MOJITOTOBJICEHHBIE [T IPUBAPUBAHIS KOHIIEBBIX 3aTIIyIIEK TBIJIOB;

3) IMOCTBI aBTOMATHYECKOT'O HMCIIbITAHUA W KOHTPOJIA, CIICIHUAIBHO NPECIHA3HAYCHHBIC
WJIW IIOATOTOBJICHHBIC MJIA IPOBEPKH 'CPMETUIHOCTH I'OTOBBIX TBAJIOB.

B namMmeHoBaHue 3 OOBIYHO BXOAUT OOOPYIOBAaHHE JIS: a) PEHTICHOBCKOI'O
KOHTPOJISI CBapHBIX IIBOB KOHIIEBBIX 3ariylIeK TB3JIOB, b) OOHApyKEHHS yTeueK
relusl U3 3aTl0THEHHBIX 110/ JaBIICHUEM TBAJIOB, M C) TaMMa-CKaHHPOBAHUS TBAJIOB
JUIS TIPOBEPKH CIUIONIHOCTH TOIUIMBHOTO cToN0a (MPaBWIIBHOCTH 3arpy3Ku
TOIUTMBHBIX TaOJIETOK BHYTPB).
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5.

5.1.

5.1.1.

YcTraHOBKH [JIsl  pa3leieHHsi M30TONMOB ypaHa W 000pyd0BaHHe, KpoMe
AHAJUTHYECKHX npuoéopos, CHenHATbHO npeAHa3HAYEHHOe WIH
NMOATrOTOBJIEHHOE /IS TOT0

[MpeameTrsl 00OpymOBaHMs, Ha KOTOpBIC, KaK CYHMTAETCS, PACIPOCTPAHICTCS
3HaueHue ¢paspl "000pyqOBaHUE, KPOME AaHAUTUTHUYECKUX MPUOOPOB, CIEIHUATBEHO
NpeJHa3HAYCHHOE WJIM TOJTrOTOBJICHHOE" [UIS pa3lelieHus: HM30TONOB ypaHa,
BKJIIOYAIOT B ceOs:

I'azoBble  nmeHTpUpYrMm M y3Jbl M KOMIIOHEHTBI, CHENHAJIBHO
NpeIHAa3HAYEHHbIe WJIH NOATOTOBJEHHbIC I MCHOJb30BAHUSA B TIa30BbIX
HeHTpudyrax

BBOJHOE 3AMEYAHUNE

l"a3oBas neHTpUdyra oOBIYHO COCTOUT M3 TOHKOCTEHHOTO(bIX) HMIMHAPA(OB) AMAMETPOM
or 75mm (3 motima) mo 400 MM (16 mIOWMOB) C BEpPTHKAIBHON LEHTPaIbHOH OCHIO,
KOTOpBIii(e) momenieH(bl) B BAKYyM H BpaIIaeTCA(I0TCs) ¢ BEBICOKOW OKPYKHOU CKOPOCTBIO
nopszaka 300 m/cek mnu 6ozee. {1t ZOCTHXKEHHUS! OOJBILON CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepHajbl BPAILAIOMINXCS KOMIIOHEHTOB JOJIKHBI UMETh BBICOKOE 3HAYEHHE OTHOIICHHUS
NPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa W, CIeNOBaTeNbHO, OTICNIbHBIE €e
KOMITOHEHTHI JOJKHBI H3TOTOBIISITHCS C BBICOKOM CTENEHBIO TOYHOCTH, YTOOBI pa3bdaiaHc
ObUl MUHHMalbHBIM. B oTnmyme OT Apyrux HeHTpudyr razoBas LEHTpUdyra s
oOoramieHuss ypaHa HMMEET BHYTPU PpOTOPHOM KaMepbl Bpamaromyrocs(uecs)
neperopoaky(rn) B ¢opMe IUCKAa U HEHOABIKHYIO CHCTeMy Hofaud M otBoja rasa UFg,
COCTOSIIYIO [0 MEHBIIEH Mepe U3 TPeX OTACIBbHBIX KaHaJIOB, 1Ba U3 KOTOPHIX COCAMHEHBI
C JIONaTKaMH, OTXOJSIIMMHU OT OCH pOTopa K Nepu(epuitHOi YacTh pOTOpPHOM Kamepsl. B
BaKyyMe HaxOIHTCSl TaKKe psA BaKHBIX HEBPAILAIOIIMXCS JIEMEHTOB, KOTOPBIE, XOTA U
UMEIOT 0COOYI0 KOHCTPYKLHMIO, HE CIIOKHBl B HM3TOTOBICHHHM M HE M3TOTOBISIIOTCS W3
YHUKaJbHBIX MaTepuasoB. LleHTpudyxHas ycTaHOBKA, OJHAKO, TpeOyeT OONBLIOro Yncia
9THX KOMIIOHEHTOB, TaK YTO WX KOJHWYECTBO MOXKET CIYKUTh BaXHBIM HHAMKATOPOM
KOHEYHOTO MCIIOJIb30BaHMS.

Bpamammecsi KOMIIOHEHTBI
a)  IlomHble poTOpHBIE COOPKU:

ToHKOCTEHHBIE IWIMHIAPBI HWJIW PAl COSAMHEHHBIX Mexay co0oil
TOHKOCTEHHBIX LMJIUHAPOB, M3rOTOBJICHHBIX M3 OJHOTO wWiIH Ooiee
MaTepuajoB C BBICOKMM 3HAYEHHEM OTHOIIEHUS MPOYHOCTH K IUIOTHOCTH,
ykazaHHbix B [IOSCHUTEJIBHOM 3AMEYAHWMU k HacTosiemy paszeny.
CoeavHeHHEe UMIUHAPOB MEXAY COOOM OCYIIECTBISETCS TMPU MOMOLIA
rUOKUX CHIH(OHOB WM KOJEI, ONMUCaHHbIX B dYactu 5.1.1.c¢) HuKe.
CoOpaHHBII pOTOp MMEET BHYTPEHHIOIO(ME) TEPEeropoaKy(M) W KOHIICBBIC
y37bl, onucanHble B 4yacTsax S5.1.1.d) u e) Hmwke. OpmHako momHas cOOpka
MOJKET OBITh MOCTABJICHA 3aKa3YMKYy B YACTUYHO COOpAHHOM BH/IE.
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Portopubie TpyOsI:

CrnernuanpbHO TIpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIE TOHKOCTCHHBIC
MUAJTUHAPHI ¢ ToamuHOM cTteHku 12 mm (0,50 mroitma) niam MeHee, JuaMeTpoM
ot 75 MM (3 mroitma) g0 400 MM (16 mrOMMOB), M3TOTOBJICHHBIE W3 OJIHOTO
uim  Oojiee MarepuanioB, HMMEIONIUX BBICOKOE 3HAYCHHE OTHOIICHUS
MPOYHOCTH K  IUIOTHOCTH, ykazaHHbix B  [IOSACHUTEJIBHOM
3AMEYAHHMMU k HacTosimieMy pa3aeny.

Konpma unu cunb(oHsr:

Komnonentsl, cnenuaibHO NpeIHAa3HAYCHHbIC WM TOATOTOBIICHHBIE MJIf
CO3MaHHUSI MECTHOW OIOPHI JUIsi POTOPHON TPYyOBl WMIM COCNUHEHUS psAna
potopHbIX TpyO. CHIb(QOHBI MPEACTABISIOT COO0M KOPOTKHE IMIIMHIPHI C
tonuuHoN creHku 3 MM (0,125 mroliMa) Wil MeHee, TUaMeTpoM OT 75 MM
(3 mroitma) mo 400 MM (16 MIOKWMOB), UMEIOIIUX OJUH TO(MP U U3TOTOBIICHHBIC
U3 OJIHOTO W3 MaTepHalioB, HUMEIOIIMX BBICOKOE 3HAYEHUE OTHOLICHUS
OPOYHOCTM K  IUIOTHOCTH,  ykazaHHeix B [IOACHUTEJIBHOM
3AMEYAHUMU k nacrosimemy pasaeny.

[Teperoponku:

Kommonentsl B opme mucka muamerpom oT 75 MM go 400 mm (ot 3 mo
16 q0liMOB), CIENUATBHO TPEAHA3HAYCHHBIC WM TOATOTOBJICHHBIC IS
YCTAaHOBKM BHYTPU POTOPHOM TPYOBI HEHTPU(PYTH C LETBIO H30JIUPOBATH
BBIITYCKHYIO KaMepy OT TJIaBHOW pa3AeIUTEIbHONW KamMepbl U B HEKOTOPBIX
ciayyasx Uil yiuydiieHus uupkyiasuuu  raza  UFg BHYTpU  TJIaBHOM
pa3IenuTeILHON KaMepbl POTOPHOUM TPYOBl W M3TOTOBJIEHHBIC U3 OJHOTO U3
MaTepHaioB, HMMEIONIUX BBICOKOE 3HAYEHHWE OTHOIICHHS MPOYHOCTH K
m1oTHOCTH, YykazaHHeix B [IOACHUTEJIBHOM 3AMEUYAHUU «
HACTOSIIIEMY pa3feiy.

BepxHue/HImKHUE KPBIIIKU:

Komnonents! B opme nucka nuamerpoM ot 75 mm (3 mroitma) mo 400 mm
(16 mroliMOB), cCHeIMANTBHO TPETHA3HAYCHHBIE WM TOATOTOBJICHHBIC TaKUM
00pa3oMm, 4TOObI TOYHO COOTBETCTBOBATH IUAMETPY KOHIIOB POTOPHOU TPYObI
u Onaromapss stomy yaepxkuBarb UFg BHyTpu ee. OTH KOMIIOHEHTHI
UCTIONIB3YIOTCS JJISE TOTO, YTOOBI MOAICPKUBATD, YIEPKUBATH WM COACPKATh
B ce0¢ KaK COCTaBHYIO) YacTh JJIE€MEHTHI BEPXHETrO MOAMIUITHUKA (BEPXHSISI
KpBIIIKA) WIM CIYXUTh B KaueCTBE HECYIIe YacTh BpaILAIOIIUXCA
AJIEMEHTOB 3JIEKTPOJIBUTATENSI U JIIEMEHTOB HUKHETO MOJUIUITHUKA (HUKHSSA
KPBIIIKA), ¥ U3TOTOBIIAIOTCS U3 OJHOTO U3 MAaTEpUAJIOB, UMEIOLIUX BBICOKOE
3HAQUEHHE OTHOILIEHHUS TMPOYHOCTHU K  IUIOTHOCTHU, YKa3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHWMU k nacrosimiemy pa3ieny.
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[MTOACHUTEJIbBHOE 3AMEYAHUNE

Jnis Bpanaronuxcsi KOMIOHEHTOB IIEHTPUQYT UCTIONB3YIOTCS CIEAYIONINE MaTePUAITbL:

a)

b)

MapTEHCUTHOCTAPEIOIIHE CTAIN, HMEIOIINE MAaKCUMAITBHBIN Tpeaesl MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/v? (300 000 dyHT/KB. Qioiim) mite Gonee;

QIOMUHHUEBBIC CIUIaBbI, HMEIONIME MAaKCHMAIbHBIH Mpeaea MpPOYHOCTH Ha
pactsmkenne 0,46 x 10° H/v?® (67 000 byHT/KB. moiiM) win 6osee;

BOJIOKHHCTBIE (HUTEMOMO00HBIE) MaTephallbl, MPUTOIHBIC JUIS HWCIOJIL30BAaHUS B
KOMITO3UTHBIX CTPYKTypax W UMCIOIIUE 3HAYCHUS YICNBHOTO MOIYJNS YIPYrOCTH
3,18 x 10° M mam Goiee M MaKCHMANBHOTO YAENBHOrO Mpeiela MPOYHOCTH Ha
pactskenne 7,62 x 10* mwm Gonee ("yaenpHbI MOIYIb yIpyroctu” - 3TO MOIYIb
IOnra B H/Mz, JIEJICHHBIA Ha YyIEIbHBIA BEC B H/M3; "MaKCUMaJIbHBIA yIEITbHBIN
npezieNl MPOYHOCTH Ha pacTsKeHHe" - 3TO MaKCUMAIBHBIN MpejeNl MPOYHOCTH Ha
pactskenne B H/M?, neleHHblil Ha ynenbHbIi Bec B H/MY).

5.1.2. CraTnyeckne KOMIOHEHTDI

a)

b)

TToAImMIHUKY ¢ MArHUTHOM OABECKOU:

CrneunanbHO TNpeJHa3HAYCHHbIE WJIM MOATOTOBJIEHHBIE MOAIINITHUKOBLIE
y3JIbl, COCTOSIIME M3 KOJBIEBOTO MarHuTa, IOJABEIIEHHOr0 B 00oiMe,
comepxaiieit nemrdupyronryro cpeay. O0oiiMa M3roTOBISETCS U3 CTOMKOTO
Kk UF¢ matepuana (cm. [IOSAICHUTEJIBHOE 3AMEUYAHUE «x pa3zneny 5.2.).
MarHur coenuHsIeTCsl ¢ MOJIOCHBIM HAaKOHEYHUKOM WJIM BTOPBIM MarHUTOM,
YCTaHOBJICHHBIM Ha BEPXHEW KpBIIIKE, OMHMCAaHHOW B pazaene S5.1.1. e).
Maraut MokeT umMeTh GopMy KOJIbIa C COOTHOIIEHUEM MEXIy BHEIIHUM U
BHYTPEHHHM JHaMETpaMH, MEHBIIUM WX paBHbIM 1,6:1. Maruutr mMoxer
uMeTh (opmy, oOecreunBaroIIyl0 HadalnbHYIO mpoHunaeMocts 0,15 I'n/m
(120 000 equaun; CI'C) unm Gosiee, WM OCTATOYHYIO HAaMarHUYEHHOCTh
98,5% wunu Oojee, WIM NPOW3BEACHHUE WHAYKIIMHM HAa MaKCUMaJbHYIO
HanpsukeHHocTh moist Gomee 80 k/bk/m (107 Te.d).  Kpome 0OBIMHBIX
CBOMCTB Marepuasna, HeOOXOIUMBIM IPEIBAPUTEILHBIM YCIOBHEM SIBISETCS
orpaHW4YeHue ouyeHb MajabiMH Jonyckamu (meHee 0,1 mm mim 0,004 mroiima),
OTKJIOHEHUS MarHUTHBIX OCEM OT NeOMETPHUYECKHX OCEe WM obecreueHue
0Cc000i TOMOT€HHOCTH MaTepuaja MarHuTa.

[Mogmmmaukn/ nemndepsr:

CneuuanbHO TMpeJHAa3HAUYEHHBIE WM TOATOTOBJIEHHBIE MOJIIIUITHUKH,
coJlepKallre y3eld OCh/YIUIOTHUTENIbHOE KOJIbIIO, CMOHTHPOBAHHBIA Ha
nemriepe. Och OOBIYHO MPECTABISET COOOM Ball M3 3aKAJICHHOW CTAIU C
OJIHUM KOHIIOM B (popme mosycdepbl, U CO CPeACTBAMH MOACOCIMHEHHS K
HIDKHEH KpBIIIKe, onmrcaHHoi B pazaene 5.1.1. e), Ha npyrom. Bai, ognako,
MOKET OBITh COEIWHEH C TUAPOJAMHAMUYECKUM NoamHunHUKoM. Komblio
uMeer QGopMy TaOJNIETKH ¢ MOdychepuyecKuM YriIyOJIeHHeM Ha OJHOU
MOBEPXHOCTU. DT KOMIIOHEHTHI YacTO IMOCTABIAIOTCS OTAEIBHO OT
nemrdepa.
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MonekynsipHbIe HaCOCHI:

CrenanbHO TIpeJHA3HAYCHHBIC WM  IOJATOTOBICHHBIC IIMJIMHAPBHL C
BHITOUYCHHBIMHU WJIM BBIAABICHHBIMH BHYTPH CIUPAJbHBIMH KaHaBKaMU U C
BBICBEPJICHHBIMH BHYTPH OTBEPCTHSMHU. THITOBBIMH pa3MepaMu SIBISIFOTCS
ciemyloue: BHYTpeHHHM nuamerp ot 75 MM (3 mroiima) mo 400 MM
(16 mroiimoB), Tommunaa cteHku 10 mm (0,4 mroiima) wiam Gosiee, ¢ JJIMHOM,
paBHOM muamerpy win Ooibine. KaHaBKM OOBIYHO MMEIOT MPSMOYTOJIBHOE
nonepevHoe ceuenne u riayouny 2 mm (0,08 mroiima) nmu Ooee.

CraTopbl JBUTATEIIEH:

CreunanbHO TMpeaHa3HauYE€HHBbIE WM MOATOTOBJICHHBIE CTATOPHI KOJBLEBOM
GbopMBl JIT  BBICOKOCKOPOCTHBIX MHOTO(A3HBIX THUCTEPE3UCHBIX (MU
PEaKTUBHBIX) DJEKTPOJBUTATENCH TEPEMEHHOr0 TOKa Uil CHUHXPOHHOMN
paboThl B yCIOBUAX Bakyyma B auamazoHe yactor 600-2000[m u B
nuamnazone momrHocTeil 50-1000 BA. Cratopsl cocTosT M3 MHOTO(a3HbBIX
00OMOTOK Ha MHOTOCJIOMHOM >KEJIE€3HOM CEpJICYHHKE C HU3KUMHU MOTEPSMHU,
COCTaBJICHHOM M3 TOHKHX IUIaCTHUH, 00bIYHO TOoIIHOM 2,0 MM (0,08 mroiima)
WM MEHee.

Kopmyca/mpuemnanku neHtpudyru

KoMITOHEHTHI, cHenuanbHO TNpeIHa3HAYCHHBIC WM TOJATOTOBIICHHBIE IS
pa3MelieHns B HUX cOOpKU pOTOpHOHM TpyOsl ra3oBoit neHtpudyru. Koprryc
COCTOUT U3 KECTKOTO IWIMHAPA C TOMMUHON cTeHKH a0 30 MM (1,2 mroiima)
C TIPEIU3UOHHO 00paOOTAaHHBIMUA KOHIIAMU ISl YCTAHOBKH TTOIITUITHUKOB H C
OJIHMM WJIM HECKOJIbKUMHU (piraHmamu i1t MoHTaka. OOpaboTaHHBIC KOHIIBI
napajuieJIbHbI IPYT APYTY U NEPICHAUKYISIPHBI POAOILHON OCH IIMIHMHAPA B
npenenax 0,05 rpagyca mnum menee. Kopmyc MOXKeT TakKe MPEIACTaBIATH
000l KOHCTPYKITUIO STYESHUCTOTO THIIA TSI Pa3MEIICHUS B HEM HECKOIbKHX
POTOpPHBIX  TPYO. Kopmyca  wm3roraBnmmBaroTcss W3~ MaTepUasos,
koppo3uecToiiknx K UFg, WIM 3amumaroTcss MNOKPHITUEM U3 TaKUX
MaTepHUaoB.

JloBymiku:

CrneunanbHO TpeaHa3HAYCHHbIE WM MOJATOTOBJICHHBIE TPYOKH BHYTPEHHUM
nuamerpom 10 12 mm (0,5 mroitma) juist u3Biedenus raza UFg u3 poropHOoi
TpyOsl TO Meroay TpyOku Iluto (T.e. ¢ OTBepcTHEM, HANpaBICHHBIM Ha
KpPYroBOH MOTOK ra3za B pOTOpHOU TpyOe, K mpUMepy, OCPEACTBOM H3ruba
KOHIIA paJHalIbHO PACIOI0KEHHOU TPYOKH), KOTOPbIE MOXKHO NMPUKPENUTH K
LHEHTPaJIbHOW CHUCTEME W3BJICUEHUS Ta3a. TpyOKku U3rOTOBIEHBI U3
MarepuasioB, Koppo3uectorkux K UFg, Wi 3amuinaroTcs MOKPBITUEM W3
TaKUX MaTepUaoB.
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5.2.

5.2.1.

CnenuanbHO mNpeAHA3HAYEHHble WJHM TOArOTOBJIEHHbIE BCIOMOraTe/bHbIe
CHCTeMbl, 000pyl0BaHHE M KOMIIOHEHTHI /UI HCHOJb30BAaHUSI HA
ra3oueHTPUPYKHOH YCTAHOBKE M0 000rallIEcHU 0

BBOJHOE 3AMEYAHUNE

BcemomoratensHble  CHCTEMBI, OOOPYJOBaHME W KOMIIOHEHTHI Ta30leHTpH(yKHOU
YCTaHOBKH TIO OOOTAIEHUIO TPEICTaBISIOT COOOH CHCTEMBl YCTaHOBKH, HEOOXOIMMBIC
it moyiaun UFg B eHTpUQYTH, A5 CBS3U OTACTBHBIX HEHTPU(YT MEXITy cOOOM ¢ IeNbIo
00pazoBaHMs KacKamoB (WM CTYIECHEH), YTOOBI TOCTHYL 00Jiee BEICOKOTO OOOTAIIECHUS U
m3ineub "mpomykt' u "xBocTel' UF¢ w3 1meHTpHdyr, a Takke o000pymoBaHUE,
HEOOXOIUMOE JUTS IPUBEICHUS B JICHCTBHE EHTPUMYT WK JUTSI YIIPABIICHHUST YCTAHOBKOM.

Oo6buHo UF¢ ucmapsiercst U3 TBEPIBIX BEIIECTB, MOMENICHHBIX BHYTPH MOJOTPEBACMBIX
aBTOKJIABOB, W IIOJAaeTCs B Tra3oo0pasHoi (opme K IeHTpudyram depe3 CUCTEMY
KOJUIEKTOPHEIX TpyOompoBoaoB kackama. "IIpomykt" u "xBoctel" UF¢, moctynarontue u3
neHTpudyr B BHJE Tra3000pa3HBIX TIOTOKOB, TaKXe MPOXOMAT Yepe3 CHCTEMY
KOJUICKTOPHBIX TPYOONPOBOJIOB Kackala K XOJOJHBIM JIOBYIIKaM (paboTaroluM Mpu
temmeparype okono 203 K (-70°C)), rae oHM KOHAEHCUPYIOTCS M 3aT€M MOMEIIAKOTCS B
COOTBETCTBYIOIIME KOHTCHHEPHI JUIS TPAHCIOPTHPOBKHA WIIM XpaHEeHUs.  Tak Kak
YCTaHOBKA IO OOOTAIIEHWIO COCTOMT W3 MHOTHX TBICSY IIeHTpU(Yr, COOpaHHBIX B
KacKajlbl, CO3/al0TCSi MHOTOKHJIIOMETPOBBIC KOJJICKTOPHBIC TPYOONPOBOJBI KACKaJIOB C
TBICS'YaMH CBapHBIX IIBOB, MPHYEM CXEMa OCHOBHOW YacTH WX COCTUHEHUI MHOTOKPAaTHO
noBropsiercs. OOopyaoBaHHE, KOMIIOHEHTHI i CUCTEMBI TPYOOIIPOBOJIOB U3TOTOBIISIIOTCS €
COO0JIF0ICHUEM BBICOKHUX TPEOOBAHHUI K BAKYYM-IZIOTHOCTH M YUCTOTE OOPaOOTKH.

CucreMbl nogaumn/cucTeMbl 0TBOAA "'mpoayKTa' M '"'XBOCTOB"

CrenuanbHO MpeIHa3HAYCHHBIC WK TIOJITOTOBJICHHBIE TEXHOJOTHYECKUE CUCTEMBI,
BKJIIOYAIOIIIHE:

MUTAIONINE aBTOKJIABBI (WJIM CTAaHIWH), UCTONb3yemble st momaun UFg B
kackazael 1eHTpudyr npu nasiaennu ao 100 k[la (15 ¢yuT/KB. mq10MIM) B TIpH
ckopoctu 1 xr/4 wm Oosnee;

JecyOmMMaTopsl (MM XOJIOTHBIE JIOBYIIKH ), HCITOJIb3yeMble 1iis BeiBeneHus UFg
n3 KackaaoB npu nasineHuu 10 3 klla (0,5 pynt/KB.M10MIM).  [lecyOnumaTopbl
cnioco6nsl oxnaxaarhes 10 203 K (-70°C) u marpesarses m0 343 K (70°C);

Cranuun "mpoaykra" u "xBocToB", mcnosb3dyemble s nepemenienus UFg B
KOHTEHHEPHI.

OTa ycTaHOBKa, 000pyI0BaHHE U TPYOOIPOBObI MOTHOCTHIO U3TOTABIUBAIOTCS U3
croifkux k UFg MarepmanoB wiM 3alUIIalOTCSA TOKPHITHEM U3 HHUX (CM.
[TOACHUTEJIBHOE 3AMEYAHUE k panHOMy paszfeny) ¢ coOMoicHUEM
BBICOKHX TPeOOBaHUM K BaKYyM-IZIOTHOCTH U YUCTOTE 0OPaOOTKH.
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MammHHBbIEe CHCTEMbI KOJLUIEKTOPHBIX TPYOOIIPOBO/10B

CrniennanabHO TpeJHa3HAYCHHbIE WU MTOATOTOBJICHHBIE CUCTEMBI TPYOOIIPOBOIOB U
KOJUIEKTOpOB yisi yaep:kanuss UFg BHYTpH HEHTpUQYKHBIX KacKaJloB. ITa CETh
TpyOOTIPOBOZIOB  OOBIYHO  TPEACTABISIET CO0OM  cuctemMy ¢ "TpoHHBIM"
KOJUIEKTOPOM, M KaXJas LEeHTpudyra coequHEHa C KaXKIbIM M3 KOJJIEKTOPOB.
CnenoBarenbHO, CXeMa OCHOBHOM YaCTH WX COEJUHEHUS MHOTOKPAaTHO
noBTopsercs. OHa MOJIHOCTBIO M3TOTaBiMBaeTcs U3 croikux k UFg marepuanos
(em.  TIOSACHUTEJIBHOE 3AMEYAHUE « Hacrosmiemy pasaeny) cC
COOJTI0ICHHEM BBICOKHMX TPEOOBAHMI K BaKyyM-TUIOTHOCTH M YUCTOTE OOPaOOTKH.

Macc-cnekTpoMeTpbl/ucTOYHUKH HOHOB 1J151 UF¢

CrenmanbHO — TpeAHA3HAYCHHBIE WM  IOJATOTOBJICHHbIE MAarHUTHBIE  WIIN
KBaJ[PYTOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSMON OTOOP
npo6 nmogaBaeMoil Macchl, "mpoaykra" win "XxBocToB" M3 ra3oBbix notokoB UFg u
o0J1aaromye MoJIHBIM HaOOPOM CIIeTYIOINX XapaKTePUCTHK:

1.  ynmenbHas pasperaromias cnocoOHOCTh MO Macce cBbiie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3TOTOBJICHHBIC M3 HUXPOMA WJIM MOHCIIA WA
3alIUIICHHBIC MOKPBITUEM U3 HUX, WM HUKCIIMPOBAHHBIC,

3. coxepkaT MOHM3ALIMOHHBIE HCTOYHUKHU C OOMOAPAUPOBKOM SJIEKTPOHAMU;

4.  couepxKaT KOJUJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JIJIsi U30TOIMTHOTO aHAIH3a.
IIpeoOpa3oBaTesin 4acTOTHI

[IpeoOpa3zoBareny 4acTOTHI (TaK)Ke M3BECTHBIC KaK KOHBEPTOPHI WM MHBEPTOPHI),
CHEIMAIbHO TpeIHAa3HAYEHHBbIC WU MOATOTOBICHHBIC IS MHTAHUS CTATOPOB
JBUTATENICH, OmpeAeNeHHbIX B MoAmyHKTe 5.1.2.d), Wiu 4acTH, KOMIOHEHTHI U
nocOOpKH TakuX MpeoOpa3oBareneil 4acTOThl, OOJAJaroNIie MOJHBIM HabopoM
CIIETYIOIINX XapaKTEPUCTHUK:

1.  mHorodaszusiii Beixo[ B quanazone ot 600 xo 2000 I';
2. BBICOKas CTa0MIBHOCTH (co cradmnm3anueii yactorsl myuiie 0,1%);
3.  HU3KHUE HeJWHEHHbIE ucKaxeHus (MeHee 2%);

4.  xoddduuueHT nosue3Horo neiicreus ceie 8§0%.
[NTOSACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIme 00OpYIOBaHWE BCTYMAE€T B HEMNOCPEACTBEHHBIH KOHTAaKT C
TexHoJornueckuM razoM UFs maum HemocpeaCTBEHHO yIpaBisieT padoToH LEeHTpUdyr u
NPOXOKACHUEM Ta3a OT UEHTPU(]YTH K HeHTpudyre U U3 Kackaaa B KacKa.

Kopposuectoitkue k UFg Marepualnibl BKIIOYAIOT HEPXKABEIONIYIO CTallb, aJIOMUHUMH,
aJTIOMUHUEBBIC CIUIaBBI, HUKEIIb WU CIUIaBHI, conepxkamme 60% u 6o1ee HUKES.
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5.3.

5.3.1.

5.3.2.

CnenuanbHO mNpeAHAa3HAYEHHble MJIH  MOATOTOBJIEHHbIE COOPKM H
KOMITOHEHTBI JIJISl MCI0JIb30BAHMS NPH ra30Au(PPy3HOHHOM 000ralieHUH

BBOJHOE 3AMEYAHUNE

IIpn razomuddy3roHHOM  MeToAe  pa3feNieHHsl H30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYCCKON COOpPKOH SBIISIETCS CHCIHMAIbHBIA MOPUCTBIA Tra3oauddy3HOHHBIH
Oapbep, TEINIOOOMEHHWK IS OXJaKICeHHS Ta3a (KOTOPBIH HarpeBaeTCs B IIpoIlecce
CKaTuA), YIDIOTHUTEIbHBIE KJIANaHbl U PETYIUPYIONINE KIIAMlaHbl, a TAKXKe TPYOOIpPOBOIBI.
ITockonbky B ra30aud(y3MOHHON TEXHOJIOTHH MCIIOJIB3YETCS IIeCTU(TOPUCTHIA ypaH
(UFg), Bce obopymoBaHHe, TPYyOOIIPOBOILI M TOBEPXHOCTH H3MEPHUTEIBHBIX MPHOOPOB
(KoTOpBIE BCTYMAarOT B KOHTAaKT C Ta30M) JOJDKHBI HM3TOTaBIMBATHCS M3 MaTEpUANIOB,
COXpaHAlIUX cradmiabHOoCTh npu KoHTakTe ¢ UFs. TasomuddysmonHas ycraHoBka
COCTOMT W3 psAfa TakKuX COOPOK, TaK YTO MX KOJIMYECTBO MOXKET OBITh Ba)KHBIM
MOKa3aTesieM KOHEYHOTO MpeTHA3HAYCHHS.

I'azonugdysunonnbie 6apbepbl

a) CneuuanbHO TpeqHA3HAYEHHbIE WM IOATOTOBIIEHHBIE TOHKHE, MOPHUCTHIE
GunsTpel ¢ pasmepom mop 100-1000 A (amrcrpem), ToONIMHON 5 MM
(0,2 mroitmMa) WM MeHbINE, a s TpyOwyaTeix ¢GopM AMAMETPOM 25 MM
(1 mroiiM) mnM MeHbIIE, U3TOTOBJIEHHBIE U3 METAJUIMYECKUX, MOJUMEPHBIX
WJIM KEPAaMUYECKUX MaTepualioB, Kopposuectonkux Kk UFg, u

b)  cmeuuanbHO MOATOTOBIEHHBIE COSAUHEHUS WU MOPOIIKH AJI1 U3TOTOBIICHUS
Takux GuIbTpoB. Takue COEAMHEHMS] U MOPOILKH BKIIOYAIOT HUKEIh WU
craBel, comepkamme 60% wunam Oosiee HHUKENS, OKCHIl ATIOMUHUS WA
croitkue Kk UFg moHOCTRIO (hTOpPHPOBAaHHBIE YTIEBOAOPOIHBIE MOTUMEDPHI C
yuctotol 99,9% wunu Gonee, pasmepom yactuil MeHee 10 MKM U BBICOKOM
OIHOPOAHOCTBIO ~ YaCTUI[ IO  KPYNHOCTH, KOTOpbIE€  CHEIHAIBHO
MOATOTOBJICHBI ISl U3TOTOBJIEHUS Tra301u(Py3HOHHBIX OApHEPOB.

Kamepsl nuddysopos

CneuuanbHO  TMpeAHA3HAUYE€HHbIE WM TOJATOTOBJIICHHBIE  Te€pPMETUYHbBIE
MUTUHIApUYEecKue cocyabl nuamerpom 6omee 300 mm (12 mroiitMoB) U IsTMHOM OoJiee
900 mm (35 mIOMMOB), WJIM TPSIMOYTOJBHBIE COCYABl CPAaBHUMBIX pPa3MEpOB,
UMEIOLIMEe OJWH BITYCKHOM W JBa BBIMTYCKHBIX IMaTpyOKa, JUAMETp KaXI0ro H3
KOoTOpbIX Oosiee 50 MM (2 mroiima), JJis TOMEIICHHs] B HUX Ta3oaud@y3mOHHBIX
OapbepoB, M3roToBIICHHBIE M3 CTOMKWX K UFg MarepuanoB wiM 3aliMICHHBIC
MOKPBITUEM U3 HUX, U MpeIHa3HaYEHHbIE /ISl YCTAHOBKH B TOPU3OHTAJIHLHOM WIIU
BEPTUKAIHHOM MOJIOKEHUU.
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Kommnpeccopsbl 1 ra3oayBKu

CnernuanpHO TIpeAHA3HAYEHHBIE WM TIOATOTOBJICHHBIE OCEBBIC, IEHTPOOCIKHBIC
Ui 00bEMHBIE KOMITPECCOPHI, WU Ta30AyBKH C TMIPOU3BOAUTEIHHOCTHIO HA BCOCE
1 M°/MUH WIn Gonee UF¢ ¥ ¢ maBieHHEM Ha BBIXOJE IO HECKOJIBKHX coTeH Klla
(100 pynT/KB. ArONM), TIpeAHA3HAYCHHBIC NJIs JOJTOBPEMEHHOM JKCIUTyaTallid B
cpene UFg ¢ snmekTpoaBuraresieM COOTBETCTBYIOIIEH MOITHOCTH WU 0€3 Hero, a
TaK)Xe OTACIIbHBIC COOPKH TaKUX KOMIIPECCOPOB M Ta30/lyBOK. DTH KOMIIPECCOPHI
Y Ta30[lyBKM MMEIOT mepenaj aaBieHus oT 2:1 mgo 6:1 W u3roTaBauBaroTCs W3
croiikux Kk UFg MatepranoB Win MOKPHIBAIOTCS UMH.

Ynaornenus Bpamaruaiuxcsd BajoB

CreunanbHO TpeIHAa3HAYEHHbIE WM TOJATOTOBJIEHHBIE BaKyyMHBIE YIIJIOTHEHUS,
YCTaHOBJICHHbIE Ha CTOPOHE MOJIaYM U Ha CTOPOHE BHIXOJA JUIsl YIJIOTHEHHUS Baja,
COEUHSIONIETO POTOP KOMIpPEccopa WM ra3oAyBKU C MPUBOIHBIM JABUTATEIEM, C
TeM 4ToObl 00€CleYuTh HAJSKHYI0 TIepPMETHU3AlHI0, IPEeIOTBPALIAIOLIYIO
HaTeKaHUE BO3[yXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30/1yBKH,
kotopast HamosHeHa UFg.  Takue ymioTHeHHsT OOBIYHO TPOEKTUPYIOTCS Ha
CKOPOCTB HaTeKaHus OydepHoro raza meree 1000 cv’/muH. (60 groiiv’/MuH. ).

TemaooomMennuku s oxyaaxaenus UFg

CrneuuanbHO MpelHa3HAuYEHHbIE WM  IOATOTOBJICHHBIE  TEIJIOOOMEHHHKH,
nu3roToBieHHble u3 cToMkux K UFg maTepwasioB WM TOKpBITHIE UMHU (32
UCKJTIOYCHHEM HEp)KaBeIolllel CTalln), UM MEJbI0, WU JIFOObIM COYETaHHUEM 3THUX
METAJIJIOB U pPacCYUTaHHbIE Ha CKOPOCTh M3MEHEHHUS IaBJICHHUS, ONPEACISIONIEr0o
yreuky, menee 10 ITa (0,0015 ¢pyHT/KB. AroliM) B yac mpH Tepenane IaBICHUS
100 xITa (15 dyHT/KB. HHOIIM).
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54.

5.4.1.

CnenuanbHO mNpeAHA3HAYEHHble WJHM TOArOTOBJIEHHbIE BCIOMOraTe/bHbIe
CUCTeMbl, 000pyl10BaHHEe W KOMIIOHEHTHI JUI MCHOJb30BAHUS TPH
razoaudpPy3suoHHoM 000rameHun

BBOJHOE 3AMEYAHUNE

BcmomoratensHble cUCTEMBI, 000pyIOBaHHE W KOMIIOHEHTHI ISl Ta30Au((y3HOHHBIX
YCTAHOBOK MO OOOTAIIEHUIO MPECTaBISIIOT COOOM CHCTEMBI YCTaHOBKH, HEOOXOIMMBEIE
i nogaun UFg B razomuddysnonnyto cOOpKy, IUIS CBSI3U OTACIBHBIX COOPOK MEXIY
coboii u o0pa3oBaHMs KacKaloB (WM CTyNEHEH) C LeNbl0 MOCTENEHHOTO AOCTHKCHUS
Oomee BbICOKOTO oOorameHus u u3BiedeHus: 'mpoaykra" u  "xBoctoB" UFs wu3
IU(QPY3MOHHBIX KaCKaloB. BBHUIly BEHICOKOMHEPLHMOHHBIX XapaKTEPUCTHK AU((Y3HOHHBIX
KackaZoB Jr000e TMpepbiBaHHE WX paboTbl, OCOOEHHO HX OCTaHOBKA, MPUBOIAT K
cepbe3HBbIM MmociencTBuaM. CemoBaTenbHO, Ha ra3odu(Qy3nOHHON YCTaHOBKE BasKHOE
3HaYEHHWE HMEIOT CTPOro€ M IOCTOSHHOE TMOJJEpXKaHWe BaKyymMa BO BCeX
TEXHOJIOTMYECKUX CHCTEMaX, aBTOMaTH4ecKas 3aluTa OT aBapuil M TOYHOE
aBTOMAaTHYECKOE PETyJHpOBaHUE IMOTOKa ra3a. Bce 3T0 MpUBOIUT K HEOOXOOUMOCTU
OCHAIEHHUsS] YCTAaHOBKM OOJBIIMUM  KOJUYECTBOM CHEUHANBHBIX H3MEPUTEIBHBIX,
PETYIHPYIOIUX U YIIPABJIAIOIIUX CUCTEM.

O6srya0 UF( riciapsieTcs W3 MUITUHAPOB, MOMENIEHHBIX BHYTPHA aBTOKJIABOB, U MOJAETCS B
ra3zo00pa3Hoii (hopMe K BXOJHBIM TOYKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackama. "IIpomykt" m "xBocTel" UFg, mocTymaromue M3 BBIXOAHBIX TOYEK B BHIC
ra3o00pa3HbIX TIOTOKOB, MPOXOAAT Yepe3 CHUCTeMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
Kackama 100 K XOJOJHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM CTaHIWSAM, TIE
ra3oobpasubiii motok UFg Cxmkaercs M 3aTeM IIOMEIIACTCS B COOTBETCTBYIOIIUE
KOHTEHHEpHl JJIsl TPaHCIIOPTUPOBKU WM XpaHeHHs. [lockoibKy razonudy3roHHas
YCTaHOBKA 10 OOOTAIICHHUIO WMeeT OONBIIOE KOJUYIECTBO Ta30au(dy3nOHHBIX COOPOK,
COOpaHHBIX B KacKaJbl, CO3JIAIOTCSI MHOTOKHWJIOMETPOBBIC KOJUICKTOPHBIE TPYOOIPOBOIBI
KacKaJI0OB C THICSYaMH CBApHBIX IIBOB, MPUYEM CXE€Ma OCHOBHOHM YacTW MX COEIWHEHUI
MHOTOKpAaTHO MOBTOpsieTcss. (OO0opymoBaHWe, KOMIOHEHTHI M CHCTEMBI TPYOOIIPOBOIIOB
W3TOTOBIIAIOTCS C COOJIIOJIEHUEM BBICOKMX TPEeOOBaHWN K BaKyyM-TIOTHOCTH M YHUCTOTE
00paboTKH.

Cucrembl nogaun/cucremMbl 0TBOAa "'mpoaykra' u '""xsocToB"

CrienuanbHO MpeTHa3HAUYCHHBIE HITH ITOATOTOBICHHBIE TEXHOJIOTHYECKUE CUCTEMBI,
criocoOHbie paborate mpu nasieHun 300 klla (45 ¢dbyHT/KB. mroiM) WM MeHee,
BKJTIOYAs:

MUTAIONINE aBTOKJIABHI (MJIM CHCTEMBI), MCHOJb3yeMble st nogadn UFg B
razoaudPpy3rnoHHBIC KaCKaIbl;

JECYOIMMATOPBI (MJIU XOJIOHBIC JIOBYIIKH), UCIIOJIB3yEeMbIC ISl BBIBEICHUS
UF¢ u3 razonudGy3noHHBIX KaCKaJI0B;

crannuu oxwkenus, rae UFg B razoo0paszHoii popMe u3 Kackajaa CKUMaeTCs
1 OXJIAXKIAETCA IO KHIKOTO COCTOSHUS;

cTaHiuu "mpoaykra" win "XBocToB", ucnonas3yembie i nepemenienust UFq
B KOHTEHUHEPBI.
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CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO/I0B

CrernuanbHO TIpeTHa3HAYEHHBIC WU MTOATOTOBJICHHBIE CUCTEMBI TPYOOTIPOBOIOB U
cucteMbl KoyutekTopoB s yaepxkaHus UFg BHyTpm razomud@y3moHHBIX
KacKaJoB. JTa CEeTh TPYyOOIIPOBOJOB OOBIYHO MPEJCTABISAET COOOM CHCTEMY C
"MBOWHBIM" KOJUIEKTOPOM, T/€ Kaxnjas sA4YelKa COEAMHEHA C KaXIbIM U3
KOJUICKTOPOB.

BakyymHbIe cucTeMbl

a)  CnenmanbHO TpeHA3HAYCHHBIC WM MOJTOTOBICHHBIC KPYITHBIC BaKyyMHBIC
MarucTpaiv, BaKyyMHbIE  KOJUIGKTOPBl W BakyyMHbIE  HAacOCHI
IPOM3BOLUTENBHOCTBIO 5 M /MuH. (175 dyr’/MuH.) Himn Gouree.

b) BakyymHBIE HAcOChHI, CIHENHUAIBLHO TNpEIHA3HAYCHHBIC IS pabOThl B
conepxamieit UFg aTMocdepe 1 M3roTOBIICHHBIE U3 aIFOMUHUS, HUKENS WA
CIJIaBOB, cojepxammx 0osiee 60% HUKENS WA MOKPHITHIE MU, ITH HACOCHI
MOTyT OBITh WM POTAIMOHHBIMHM, WM TOPIIHEBBIMH, MOTYT HMETh
BBITECHSIOIINE U (TOPUCTO-YIIIEPOJHBIE YIJIOTHEHHUS, a TAK)KE B HUX MOTYT
MIPUCYTCTBOBATH CIEIHANIbHBIE pab0YHe KUIKOCTH.

CrnenuajnbHble CTONOPHbIE U PeryJupylonye KJIanaHbl

CrnernuanpbHO  TpeIHA3HAYCHHBIE WM  TOATOTOBJICHHBIC  pPYYHBIE  WJIH
ABTOMATHUYECKHUE CTOTIOPHBIE W PETYIUPYIOIIHUE KJanaHbl CUIb()OHHOTO THIIA,
n3roToBieHHbIC U3 cTokux K UF¢ maTepuanos, quamerpom ot 40 1o 1500 mMm (1,5
10 59 moMOB) TSI YCTAHOBKM B OCHOBHBIX M BCIIOMOTATENIBHBIX CHCTEMax
razoaudPpy3HOHHBIX YCTAHOBOK 11O OOOTAIICHHUIO.

Macc-cnnekTpoMeTpbl/ucTOYHUKH HOHOB 1J1s1 UFg

CrnernuanpbHO  TMpeJHA3HAYCHHBIC WM TIOJATOTOBJICHHBIE MarHUTHBIC — WJIH
KBaIPYMOJIbHBIE MacC-CIIEKTPOMETPBI, CIMOCOOHBIE MPOU3BOJIUTH MPSIMON OTOOP
npo0 mogaBaeMoi mMacchl, "mpoaykTa" wim "XBocToB" u3 ra3oBbiXx mMoTokoB UFg u
00J1a1ar011e TTOJTHBIM HA00OPOM CIIEIYIOIINX XapaKTePUCTHK:

1.  yzaenbHas pa3pemiaroias crmocoOHOCTh 1Mo Macce cBbiie 320;

2. COACPKAT UCTOYHUKHW MOHOB, M3IrOTOBJICHHBIC M3 HUXpPOMA HWJIM MOHCJIISA HUIIN
3allMMIICHHBIC ITOKPBITUEM M3 HUX, NI HUKCIIMPOBAHHLIC,

coJiepKaT MOHU3AIMOHHbIE HCTOYHUKH ¢ O0MOapIMPOBKOM 3EKTPOHAMU;

4.  copepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJI1 H30TOIHOTO aHAJIK3a.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

IlepeunciieHHOE BBIIIIE O0OPYMOBAaHWE BCTYIAET B HEMOCPEACTBEHHBIM KOHTAKT C
TexHosorndecknuM razoM UFg, am00 HEmocpeACTBEHHO PETYIHpPYET IMOTOK B Tpeeax
Kackama. Bce MOBEpXHOCTH, KOTOPHIE BCTYIAIOT B KOHTAKT C TEXHOJOTHYCCKUM Ta30M,
LETMKOM M3roTaBiuBaroTcs U3 ctoiikux Kk UFg MaTepuanoB WM MOKpbIBAtOTCS UMH. JIJist
LeJIed pa3lenoB, OTHOCAIIMXCA K ra3oaud@y3roHHBIM YCTPOMCTBaM, MaTepHabl,
Koppo3uectoiikue Kk UFg, BKIIOYAIOT HEP)KABEIOIIYIO CTajb, aJlOMUHUMN, aTlOMUHHEBBIC
CIIIaBBI, OKCH/T AJTIOMUHUS, HUKENb WU CIUIABHI, coAepxkantue 60% wmimm O0onee HUKENS, a
takke croiikue K UFg MoJIHOCThIO (PTOpUPOBAHHBIEC YTIICBOIOPOIHBIC TOJIUMEDHI.
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5.5.1.

5.5.2.

CrnenuajbHO npeaHasHa4YeHHbIC HJIN noAroToBJICHHBIC CHUCTEMBI,
060py[[0BaHI/Ie H KOMIIOHEHTBI [Jd HCIHO0Jb30BaHHMS Ha YCTAaHOBKax
AIPOAUHAMHUYECCKOI0 odoraieHus.

BBOJIHOE 3AMEYAHUME

B nporieccax a3poamHaMHUecKoro odoramieHust cMech razooopasnoro UFg u erkoro rasa
(BOIOpOM MM TENHiA) C)KUMAETCS M 3aT€M IPOIYCKAETCs Yepe3 pa3AelsionIie dIeMEHTHI,
B KOTOPBIX HM30TOMHOE Da3/elieHHE 3aBepUIaeTCs IMOCPEACTBOM TMOIYYEHHS OOJBIINX
LEHTPOOEKHBIX CHJI II0 T€OMETPUH KPUBOJIMHEHHON CTEHKU. Y CIICIIHO pa3pabOTaHbl JIBa
MpoIecca 3TOTO THIA: IPOILECC COIMJIOBOTO Pa3feNieHHs] M IMPOIECC BUXPEBOM TPYyOKH.
Jns obomx MpoOIEecCOB OCHOBHBIMA KOMIIOHEHTaMH KacKaja pa3ielieHus SBISIOTCS
MWINHAPUYECKHE KOpIyca, B KOTOPBIX pa3MEIIeHBI CIEIHalbHbIE pa3/eIuTeIbHbIE
JJIEMEHTHI (COIUIA WIIH BUXPEBBIC TPYOKH ), TaA30BbIE KOMITPECCOPHI M TEINIOOOMEHHHUKH IS
ynaneHuss oOpa3yromerocs Hpu CKaTUM Temma. JIms a’poarHaMHUYECKHX YCTaHOBOK
TpeOyeTcs MeNblii Pl TAKMX KacKaJoB, TaK YTO UX KOJIUYECTBO MOXKET CIYKUTHh BaXXHBIM
yKazarejleM KOHEYHOTO HCIONB30BaHUS. IlOCKONBKY B a’dpoaMHAMHYECKOM IIpOIIEcce
ucnons3dyercs UFg, moBepxHOCTH Bcero  0o0OpyIOBaHHUS, TpyOONpPOBOIOB U
U3MEPUTEIBHBIX TPHOOPOB (KOTOpPHIE BCTYMAIOT B KOHTAKT C Ta3oM) JIOJDKHBI
M3TOTABJIMBATHCS U3 MATEPUAIIOB, COXPAHSIOIINX YCTOHYMBOCTD Npu KoHTakTe ¢ UFg.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciiecHHBIE B HACTOSIIEM pasmeie 3JEMEHTH BCTYIAIOT B HETOCPEACTBEHHBIN
KOHTaKT ¢ TexHojorudeckuM razoM UFg mubo HEMmoCpenCcTBEHHO PETYIHPYIOT MOTOK B
mpeaenax Kackaga. Bce MOBEpXHOCTH, KOTOPHIE BCTYIMAIOT B KOHTAKT C TEXHOJIOTHIECKUM
ra3om, IEJIMKOM H3TOTaBIMBalOTCs U3 cToMkuX K UFg MarepuanoB, WM 3allvIIE€HbI
MOKPBITHEM W3 TaKWX MarepuanoB. JImsl 1eneil pasjena, OTHOCSIIETOCS K dJIEMEHTaM
a’pPOIMHAMUYIECKOTO oborareHus, kopposuecroitkue kK UF4 MaTepuanbl, BKIIOYAIOT MEIb,
HEP)KABEIONIYI0 CTajlb, ATIOMHHHWMA, QIIOMUHUCBHIC CIUIABbI, HUKEIb WJIH CIUIABHI,
comepxarmme 60% wnmm Oonee HuKensa, a Takke croikme K UFg momHOCTBIO
(hTOpUPOBaHHBIC YIIIEBOAOPOIHBIC TIOJTUMEDHI.

Pa3zneauTtesnbHBIE COILJIA

CreunanbHO MpeaHa3HAuYEHHBIE WM MOATOTOBJIEHHBIE pa3felUTENbHbIE COIUIA U
ux coopku. PaznenuTenbHble COMIa COCTOST U3 IIEIEBUIHBIX U30THYTHIX KaHAIOB
¢ paguycoMm u3ruda menee 1 mm (06br9HO oT 0,1 10 0,05 MM), KOPPO3UECTONKUX K
UF¢, W uUMEIomUX BHYTPEHHIOK PEXYIIYI0 KPOMKY, KOTOpas pa3aenseT
MPOTEKAOIIMI Yepe3 COILIOo ra3 Ha JiBe (ppakuuu.

Buxpesbie TpyOKHu

CreunanabHO TNpeAHA3HAUYEHHbIE WM MOATOTOBJICHHBIE BUXPEBBIE TPYOKH M UX
coopku. BuxpeBble TpyOKM HMMEIOT NWJIMHIPUYECKYI0 WU KOHYCOOOpPa3HYIO
dbopmy, M3TOTOBICHBI M3 KOppo3uecTorknx kK UFg MarepuanoB WM 3amiuiieHb
MOKPBHITUEM W3 TaKMX MaTepUalioB M UMET nuamerp oT 0,5 cMm mo 4 cM mnpu
OTHOIICHUH JUTMHBI K auamerpy 20:1 wmim MeHee, a Takke OJHO WM OoJiee
TaHT€HIIMAJIbHOE BXOAHOE OTBepcTHe. TpyOKH MOTYT OBITH OCHAIIEHbI OTBOJAMU
COILJIOBOTO TUIIA HA OJHOM MJIM Ha 000MX KOHIIax.
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[MTOACHUTEJIbBHOE 3AMEYAHUNE

[IuTaTenpHBINA Ta3 MOCTYHAEeT B BUXPEBYIO TPYOKY MO KacaTeNbHON C OJHOTO KOHIA WIIN
yepe3 3aKpy4HBAIOIINE JIONATKH WM Yepe3 MHOTOYHCICHHbIE TaHTEeHIINATbHBIE BXOTHBIC
OTBEPCTHSI BIOJIb TPYOKH.

Kommnpeccopsl 1 razoaqyBKu

CreunanbHO TNpeAHAa3HAUYEHHbIE WM MOJATOTOBJIEHHBIE OCEBbIE, LIEHTPU(YKHbIC
WM O0bEMHBIE  KOMIPECCOPbl  WJIM  Ta30AyBKH, M3TOTOBJIEHHBIE W3
koppo3uecToiiknx kK UF¢ MarepuasioB, Wiau 3alllUIIEHHBIE MOKPBHITUEM W3 TAKUX
MaTepHUaJioB, MPOU3BOAUTEILHOCTHIO Ha BXOJIE 2 M>/MMH. unM 60lee cMecH UFs u
HeCyIero raza (BOA0OPOI WIIH TEIIH ).

ITOACHUTEJIBHOE 3AMEYAHUE
Takue KOMIIpeccopsl U ra30yBKH OOBIYHO MMEIOT Iiepenas aasiacHus ot 1,2:1 mo 6:1.
YI10THeHUS BPAIIAIOIINXCS BAJIOB

CriennanbHO NMpeAHa3HAuYE€HHbIE WU TIOJITOTOBJICHHbIE YINIOTHEHHSI BpaIatoIIUXCs
BaJIOB, YCTAHOBJICHHbIE HA CTOPOHE MO/IaYl ¥ Ha CTOPOHE BBIXOA JJISl YIJIOTHEHUS
Baja, COEAMHSIONIETO POTOP KOMIIpeccopa WM POTOpP Ta3oAyBKH C MPUBOIHBIM
JIBUTATENeM, C€ TeM  4YTOObl  OOECHeunuTh  HaAEKHYI0  T'epMETH3alHIo,
MPEIOTBPALIAIONIYI0 BBIXOJ TEXHOJIOTMYECKOTO Ta3a WM HaTEeKaHWEe BO3ayXa WU
VILJIOTHSIOIIETO Ta3a BO BHYTPEHHIOI KaMmepy KOMIIpeccopa WM Ta30dyBKH,
KoTopas 3anoiaHeHa cMechio UFg 1 Hecymero rasa.

Ten1000MeHHUKH IJIS1 OXJIAXKIECHHUS ra3a

CrnenuanpbHO  TMpeIHA3HAYCHHBICE WM  TMOATOTOBJICHHBIC  TEMJIOOOMEHHHUKH,
M3TOTOBJICHHBIE M3 Koppo3uecTorkux K UFg MarepuanoB WM 3allyIICHHbBIC
MOKPBITHEM M3 TAKMX MAaTEPUAJIOB.

Ko:xyxu pa3aensiiommx 3JieMeHTOB

CrneuuanabHO TpeJHA3HAYCHHbIE MU IOATOTOBJICHHBIE KOXKYXU Pa3JeIsIoIInuX
3JIEMEHTOB, W3TOTOBJIEHHbIE M3 Koppo3uectoikux K UFg wmaTepuanoB wim
3alIUIICHHBIX MOKPBITUEM U3 TaKUX MaTepUasioB, HJs TIOMEUICHHS B HHUX
BUXPEBBIX TPYOOK WM Pa3AECTUTENIbHBIX COMEIL.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXH MOTYT MPEIACTaBIATh COOOW ITMIMHIPHUYECKUE KaMephl TUaMETpoOM OoJiee
300 mM 1 amuHO#M Gostiee 900 MM MM TIPAMOYTOJIEHEIC KaMEpPhl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITh MpEIHA3HAYCHBI JUIS YCTAHOBKH B TOPHU3OHTAILHOM HJIM BEPTHKAILHOM
TIOJIOXKEHUH.
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5.5.7.

5.5.8.

5.5.9.

CucreMbl nogaumn/cucTeMbl 0TBOAA "'mpoayKTa' M ''XBOCTOB"

CrnennanbHO IpeIHA3HAYEHHBIE WU [TOATOTOBICHHBIE TEXHOJOTHYECKUE CUCTEMBI
Wi  o0OpyAOBaHHE Uil OOOTaTUTENBHBIX YCTaHOBOK, H3TOTOBJICHHbBIE U3
koppo3uectovkux K UFs mMarepuanoB WIM 3allUINEHHBIX MOKPBITUEM W3 TaKUX
MaTepHaJIOB, BKIKOYAIOLIUE:

a)  TWTAIONIUE aBTOKJIABBI, TICUM WJIM CHCTEMBbI, UCTIOIb3yeMble Tt onadn UFg
JUTS TIpoliecca 00oTalIeHS;

b)  mecyOiumaTOpbl (MM XOJIOAHBIEC JOBYIIKH), UCHOIb3yEeMbIe JJIsi BBIBEICHUS
Harperoro UFs u3 nporecca oboramieHust 1j1si MOCIeAyIOIIEro nepeMereHus;

C)  CTaHIIUU OTBEPXKICHUS WU OXKIKCHHUsI, UCTIOIb3yeMble il BhiBeAcHUST UFg
u3 mporecca oboramenus myreM cxaTus u nepeBona UFg B sxuakyro wim

TBEPAYIO HopMmy;

d) cranmum "mpoxykra" wiam "XBocTOB", HcmoNb3yeMbie s nepeMeniennst UFg
B KOHTEHUHEPBI.

CucreMbl KOJIEKTOPHBIX TPYOONIPOBO/I0B

CneunanbHO TNpeAHA3HAUYEHHbIE WM INOJATOTOBJIEHHBIE CHCTEMBI KOJIJIEKTOPHBIX
TpyOONIPOBOAOB, M3TOTOBJICHHBIE M3 Koppo3uecToiknx Kk UFs mMartepuanoB wiu
3alllMIICHHbIE TIOKPBITUEM M3 TaKuUX MarepuanoB, ais yaepxkanus UFs BHyTpun
a’pOJMHAMUYECKUX KacKaJoB. ITa CeTh TPYOONPOBOIOB OOBIYHO MPEACTABISAET
coboii cucreMy ¢ "IBOWHBIM" KOJUIEKTOPOM, TJl€ KaKIbIH KackKaj WU TpyIIa
KaCKaJI0B COEIMHEHBI C KAXKJIbIM U3 KOJIJIEKTOPOB.

BakyyMmHbIe cucTeMbI H HACOCHI

a) CneuuanpHO IpeIHa3HAYEHHBIE WU MTOATOTOBIEHHBIE BAKYYMHBIE CUCTEMBI,
TPOM3BOIUTEIBHOCTEI0 HA BXOJAE 5 M°/MHH. WIH 0ONee, COCTOSIIAC H3
BAaKyyMHBIX MAarucTpajiel, BAKYyMHBIX KOJIJIEKTOPOB M BaKyyMHBIX HACOCOB,
U Tpe/IHa3HaYeHHBIe 115 paboThl B copepkamux UFs ra3oBeIX cpenax.

b) BakyymHble HacoChl, CHELHAIbHO MPEAHA3HAUYEHHBIE WM MOATOTOBJICHHBIC
st pabotel B conepkamux UFg ra3oBbIX cpemax U H3TOTOBJIEHHBIE W3
koppo3uecToiiknx K UFg maTepuanoB WM 3alIMIIEHHBIX MOKPHITUEM W3
TaKUX MaTepuajgoB. B 3THUX HacocaXx MOTYT HCIOJIb30BaThCs (TOPUCTO-
YIJIEpOIHbIE YIUTIOTHEHUSI U CIIEI[UANIbHBIE paboUyme KUIKOCTH.
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CrnenuajnbHble CTONOPHbIE U PeryJupylouye KJIanaHbl

CnenuanbHble  MpPEJHA3HAUYCHHbIE WM NOATOTOBJIICHHBIE  PYYHBIE  WJIU
ABTOMATUYECKUE CTOTIOPHBICE M PETYIHPYIOIINE KIIaaHbl CUIH(OHHOTO THIIA,
M3TOTOBIIEHHBIE U3 Koppo3uectorikux k UFg marepumanoB wiM 3aliyIIECHHbBIC
HNOKPBITUEM M3 TaKMX MaTepuainos, auameTpoM oT 40 no 1500 mm 11 MOHTaxka B
OCHOBHBIX W BCIOMOTaTEIbHBIX CHUCTEMax YCTAaHOBOK a3pOJAMHAMHYECKOTO
oOoraIeHus.

Macc-cniektpoMmeTpbl/ucTounnkn HoHoB 1Js1 UFg

CrenmanpHO  TpeAHA3HAYCHHbIE WM  IOJATOTOBJICHHbIE MAarHUTHBIE WU
KBaJ[PYTOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSAMON OTOOP
npo0 mogaBaeMol Macchl, "mpoaykra" unm "XBocToB" U3 ra3oBeix MoTokoB UFg u
o0J1aaromye MoJIHBIM HabOPOM CIIeTYIOLINX XapaKTePUCTHK:

1.  ynmenbHas paspermaromias cnocoOHOCTh 10 Macce cBbite 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3TOTOBJICHHBIC M3 HUXPOMA WJIM MOHCIIA WA
3alIUIICHHBIC TOKPBITHUEM U3 HUX, NI HUKCIIUPOBAHHELIC,

3. coxepkaT MOHH3AIIMOHHBIE HICTOYHUKHU C OOMOApAMPOBKOM SIIEKTPOHAMU;

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, ITPUTOJHYIO JJIsI U30TOIMHOT'O aHaJIn3a.

Cucremsbl otaesenust UFq ot Hecymero rasza

CrnennanbHO IpeIHA3HAYEHHBIE WU MTOATOTOBICHHBIE TEXHOJOTUYECKUE CUCTEMBI
st otaenenust UFq oT Hecyiero rasa (Bogopoja Uiy Teius).

[NOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMEI NpeAHA3HAUCHBI AJid COKpaIlCHHA COACPKAHUA UF6 B HECYUICM rasc nao
OI[HOﬁ YaCTHU Ha MUJUIMOH WUJIK MCHCC U MOT'YT BKJIFOUATh TaKOC O60py,[[OBaHI/IC, KakK:

a) KPHOT€HHBIE TEIUNIOOOMEHHHKH U KpHOCENapaTopbl, CIIOCOOHBIE CO31aBaTh
temrepatypsl -120° C win MeHee, Win

b)  OJOKH KPHOTEHHOTO OXJAXICHUs, CIIOCOOHBIE co3MaBaTh Temmepatypsl  -120° C
WIN MEHEe, NN

C) O10KH PAa3ACIUTCIBHBIX COIICT WM BUXPEBLIX Tp}I'60K 1 OTACIICHUA UF6 oT
HECYIICTO rasa, ujin

d) xonouble toByinku UFg, cmocoGHbIe co3aaBaTh Temieparypsl -20° C win MeHee.
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5.6.

5.6.1.

CrnenmajbHO npeIHa3HAYeHHbIe HJIH NOArOTOBJICHHEIE CHCTEMBI,
000py10BaHHEe M KOMIIOHEHTbI /JIsi MCHOJIb30BAaHUSI HAa YCTAHOBKAaxX
XHMHYECKOro 00MeHAa MJIM HOHOOOMEHHOIr0 00oraneHus

BBOJHOE 3AMEYAHUNE

HesnauntensHOe pasnuunMe W30TOMOB ypaHa IO Macce MPHUBOTUT K HEOOIBIINM
W3MEHEHHUSIM B PAaBHOBECHH XHMHYECKHX PEAKIMi, KOTOPHIE MOTYT HCIIOJIIb30BaThCS B
Ka4yecTBE OCHOBBI ISl pa3/iejiCHUs M30TOINOB. YCHENMHO pa3padoTaHo JiBa Mpolecca:
JKAKOCTHO-KUIKOCTHBIA XUMHUICCKUN 0OMEH U TBEPHAO-KUIKOCTHBIN MOHHBIN OOMEH.

B npormecce KUAKOCTHO-)KUIKOCTHOTO XUMHUYECKOTO OOMEHa B MIPOTHBOTOKE MPOUCXOJIAT
B3aUMOJICHCTBIEC HECMEITUBAOIIUXCS KHUIKUX (a3 (BOJHBIX WIIM OPraHUYECKUX), UYTO
NPUBOIUT K 3PPEKTy KacKaJIUpOBaHUS ThICSY CTaauid pa3neneHus. Boanas dasa cocrout
U3 XJIOpUJa ypaHa B PACTBOPE COJISTHOW KHCJIOTHI; OpraHumdeckas (asza cOCTOHMT W3
JKCTpareHTa, COJEpXKAIero XJOPHJ ypaHa B  OpPraHUYECKOM  pacTBOpHUTEIIE.
KoHTakTHBIMU (QUIBTpaAMH B pa3ieiMTEIEHOM KAacCKaje MOTYT SIBISITECS JKUIKOCTHO-
JKHUJIKOCTHbIE OOMCHHBIC KOJIOHHBI (Takue, KaKk WMIYJIBCHBIC KOJOHHBI C CEeTYaThIMU
TapenKaMy) WIH KUJKOCTHBIC IIeHTpU(YKHbIe KOHTaKTHBIE (GribTpbl. Ha o0omx xoHIax
pa3eNMUTEIFHOTO Kackala B IesiXx oOecriedeHuss peduiiokca Ha KaKIOM  KOHIIS
HEOOXOMMMBI XUMUYECKHE TIpeBparieHuss (OKHUCICHHE W BOCCTAHOBJICHHE). | aBHas
3aJ1a9a KOHCTPYKIIMHA COCTOUT B TOM, YTOOBI HE JIOIYCTUTH 3arpsS3HEHUS TEXHOIOTHUECKUX
MOTOKOB HEKOTOPHIMH MOHAMHU METAIUIOB. B CBSI3M ¢ 3TUM HCHONB3YIOTCS TUIACTHKOBBIE,
MOKPBITBIC IJIACTUKOM (BKJIIOYas TpUMEHEHUEe (TOPUPOBAHHBIX  YTIIEBOJOPOIHBIX
TIOJIMMEPOB) W/WIIH TIOKPBITHIE CTEKIIOM KOJIOHHBI H TPYOOIIPOBOIBI.

B TBep10-XHIKOCTHOM HOHOOOMEHHOM TIpOIecce 00oTaleHNe TOCTUTAeTCs TOCPEICTBOM
azcopOIuu/aecopOMl  ypaHa Ha CIELUAIbHOH, OYeHb OBICTPO JEHCTBYIOILICH
MOHOOOMEHHOM cMoJie WU aacopOeHte. PacTBop ypaHa B COJSHOW KHCIIOTE M IPYTHE
XUMHYECKHE pPEareHThl TMPOMYCKaloTCAd dYepe3 MWIMHAPUYECKHE O0OraTHTEIhHBIE
KOJIOHHBI, COJAEp)KaIllie YIUIOTHEHHBIE CIIOM aJcopOeHTa. Hdns  monaep:xaHus
HETIPEPhIBHOCTH TIpollecca HeoOXomuma cucteMa peduifokca B IENsSX BBICBOOOXKICHUS
ypaHa U3 ajacopOeHTa OOpaTHO B JKUIKUH IOTOK, C TEM YTOOBI MOXKHO OBLIO COOpaTh
"mpoaykt" u "XBOCTHI'". DTO MOCTHUTAETCS IIyTeM HCIIONB30BAHUSA TTOIXOSAIITIX
XUMHYECKHX peareHToB BOCCTaHOBJICHUS/OKHCIICHUS, KOTOpBIE MTOJTHOCTBIO
peTeHepupyIOTCS B pa3fefNbHBIX BHEIIHUX TMETIAX M KOTOPhIE MOTYT YacCTUYHO
pereHepupoBaThCcd B CaMUX HM3OTONHBIX pa3JeNUTENbHBIX KoJOoHHaX. IlpucyrcrBue B
MPOIECCEe TOPSYNX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHON KHCIOTBHI TpeOyeT, 4TOObI
o0opynoBaHue OBIJIO M3TOTOBIEHO U3 CIENHATBHBIX KOPPO3HUECTOMKUX MATEpHAIOB HITU
3aIUIIEHO MTOKPBITHEM M3 TAKHX MaTEpHAIIOB.

KHUAKOCTHO-KUIKOCTHbIE 00MEeHHbIE€ KOJIOHHbI (XUMHUYECKHH 00MeH)

[IpoTuBOTOYHBIE KHJIKOCTHO-XKUJKOCTHbIE OOMEHHBIE KOJIOHHBI, HMEIOIINe
MEXaHUYECKUH CHUJIOBOM BBOJ (T.€. MMIIYJIbCHbIE KOJIOHHBI C CETYaTbIMU
TapeslKaMy, KOJOHHBI C TapelIkaMH, COBEPIIAIOLIMMHI BO3BPATHO MOCTYyNAaTEIbHbIE
JBUKEHHSI, U KOJOHHBI C BHYTPEHHUMH TYpPOUHHBIMH CMECHUTEIISIMHU), CIIEHHUaTbHO
npelHa3HaYeHHblE WM  TMOJTOTOBJIEHHBIE Il  OOOramieHuss ypaHa C
UCIIOJIb30BaHUEM TIpoIlecca XUMHYECKOro oOMeHa. Jns  Koppo3uOHHOM
YCTOMYMBOCTH K KOHLIEHTPUPOBAHHBIM PACTBOPAM COJISTHOW KUCIIOTHI 3TH KOJOHHBI
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U WX BHYTPEHHHE KOMIIOHEHTBHI HW3TOTOBIICHBI W3 TOAXOJSIIMX TUIACTHKOBBIX
MaTepuayioB (TakuxX, Kak (TOPUPOBAHHBIC YTJIEBOJOPOAHBIC TIOJUMEPHI) WU
CTeKJIa WJIHM 3allWIICHBl TIOKPBITUEM W3 TaKUX MAaTepHajoB. Kononust
CIPOCKTHPOBaHbI Ha KOpoTkoe (30 CeKyHJ WM MEHee) BpeMsi MPOXOXKICHUS B
Kackaje.

HenTpudy:xkubie KMJIKOCTHO-KUAKOCTHbIE KOHTAKTHbIE bunbTpHBI
(XuMHUYecKHid 00MeH)

LleHTpU}YKHBIE KHIKOCTHO-KUIKOCTHBIE KOHTAKTHBIE (DUIBTPHI, CIEIHAIBHO
NpeJHa3HauYeHHbIE WM [OATOTOBJICHHBIE JUIS  OOOTAlIeHWsT ypaHa C
UCITIOJIP30BAHMEM TIpoIlecca XHMHUYECKOro oOMeHa. B Takumx KOHTaKTHBIX
(GUIBTpax HCHOJB3YeTCs] BpAIlCHHE MJIS TMOJNYyYCHUST OPraHMYECKUX W IKHIKHX
MOTOKOB, a 3aTeM IEHTPOOEeKHas cuia Uil pasaeneaus das. s koppo3noHHON
CTOMKOCTH K KOHIICHTPUPOBAaHHBIM PACTBOpPAM COJSTHOHW KHCIOTHI KOHTaKTHBIC
(GWIBTPBl W3TOTABIMBAIOTCS M3 COOTBETCTBYIOIIMX IIACTUKOBBIX MAaTEPUAIOB
(Takux, KaKk TOPUPOBAHHBIC YTIIEBOIOPOTHBIC TIOJTMMEPHI) UITH MTOKPHIBAIOTCSI HMU
wi crekioMm.  LleHTpudykHbIe KOHTAaKTHBIE (QMIBTPHI CIPOSKTUPOBAHBI HA
kopoTkoe (30 ceKyH/1 MM MEHee) BpeMsl IIPOXOKIECHUS B KacKaie.

CucreMbl 1 000py10BaHHE [IJISI BOCCTAHOBJICHUSA YypaHa (XUMHYECKHUA 00MeH)

a) CnenmaibHO MpeHa3HauYCHHBIC R0 MOJITOTOBJICHHBIE SSYeHKU
AJICKTPOXUMHYECKOTO BOCCTAHOBJICHUS JUIsi BOCCTAHOBJICHUS YpaHa U3
OJIHOTO BAJICHTHOTO COCTOSIHHMSI B JIpyroe s oOOoraiieHusi ypaHa ¢
WCITOJIb30BAaHUEM TMIPOIlecCa XMUMHUYECKOTO oOMeHa. Marepuanbl sdeek,
HaXOJIAIINECS B KOHTAKTE C TEXHOJIOTUYECKUMH PACTBOPAMH, JTOJDKHBI OBITh
KOPPO3UECTOMKUMHU K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISTHOM KHCIIOTHI.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KaTomuerii oTcek s4eHkM MODKEH OBITh CHPOCKTHPOBAH TaKUM 00Opa3oM, YTOOBI
NPEJOTBPATHTh TOBTOPHOE OKUCIICHHE ypaHa JI0 0oJiee BHICOKOTO BAJIGHTHOTO COCTOSHHSI.
Jns ynepkaHusi ypaHa B KaTOJHOM OTCEKEe SUYEHKa MOXET WMETh HENpPOHHUIIAEMYIO
nadparmMeHHyI0 MeMOpaHy, W3TOTOBICHHYIO W3 CIICIUAIBLHOTO KAaTHOHHO-OOMEHHOTO
Marepuana. KaToJ COCTOHMT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOJHHKA, TAKOTO, KaK

rpadur.

b) CnenuanpbHO TpeIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE CHUCTEMBI IS
usBinevenus U™ u3 OpPraHUYECKOTO MOTOKA, PETyIUPOBAHUS KOHIICHTPAIIMH
KHCJIOTHI M JIJIS 3aIIOJTHEHHS STYCEK HJICKTPOXUMHYECKOTO BOCCTAHOBJICHHS Ha
MIPOU3BOJICTBEHHOM BBIXOJIC KacKaa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

DTH CHCTEMBI COCTOST U3 000PYIOBAHHS SKCTPAKIMH pacTBOpUTeNneM s orronkn U™ u3
OpPTraHUYECcKOro MOTOKA B JKUJIKHU PacTBOP, 000OPYIOBaHUS BHIMTAPUBAHUS H/WIH APYTOTO
o0opymoBaHUs TSI JOCTHXKEHUS PETYIHPOBKH M KOHTPOJIS BOIOPOJHOTO ITOKA3aTeNs, U
HACOCOB WJIM JAPYTHX YCTPOMCTB MEpeHOCa MJIS 3allOJIHEHHUS SYEEeK DIEKTPOXUMHYECKOTO
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5.6.4.

5.6.5.

5.6.6.

BoccTaHoBieHus. (OCHOBHAas 3ajjada KOHCTPYKITMHM COCTOMT B TOM, YTOOBI H30€XKaTh
3arps3HEHMs TIOTOKA KMIKOCTH HOHAMH HEKOTOPhIX MeTaioB. CiienoBaTelbHO, TE YacTH
000pyIOBaHUS CUCTEMbI, KOTOPbIC HAXOMATCSA B KOHTAKTE C TEXHOJOTHYCCKHUM ITOTOKOM,
M3rOTaBIMBAIOTCS M3  COOTBETCTBYIOIIMX  MaTepuajoB  (TakMX, KaK  CTEKJIO,
(hTopUpOBaHHBIC  YIJICBOAOPOAHBIC IOJUMEpHI, Ccyiabdar mnoaudeHuaa, CcyabHoH
noJud(GUpa U MPOMMTAHHBIA CMOJOW TIpaduT), WM 3aLUIICHBI MMOKPBHITHEM M3 TaKUX
MaTepHUaIoB.

CucremMsbl NOAr0OTOBKY NMUTAHUA (XUMHYeCKUA 00MeH)

CrnennanbHO NpeAHa3HAUYEHHBIE WU MOATOTOBIIEHHBIE CUCTEMBI AJIs IPOU3BOJCTBA
IIUTATEIbHBIX PACTBOPOB XJIOPUAA YpaHAa BBICOKOM YUCTOTHI Ui YCTAHOBOK IIO
pa3aeNeHNIo U30TOMOB ypaHa METOJJOM XUMUYECKOT0 OOMEHa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH cHCTEMBI COCTOAT U3 00OpPYIOBaHUS AJISI PACTBOPEHUS, IKCTPAKIKUN PACTBOPHUTEIEM
W/UIM TOHOOOMEHHOTO 00OpYIOBaHUS AJSl OUHUCTKH, a8 TaKKe DIIEKTPOIIMTHYECKHUX SUEeK
mas BoccranoBnenns U™ wm U™ B U™, B 3TuX cHCTeMax MPOM3BOAATCS PacTBOPEI
XJIOpHJa YpaHa, B KOTOPBIX COAEPXKHUTCA JMIIb HECKOJBKO YacTel Ha MWIIHOH
METaJUTMYECKUX BKIIIOYCHUH, TaKUX, KaK XpOM, >KeJe30, BaHaIWid, MOIUOAEH M JPYTHX
IBYXBAaJICHTHBIX WX KAaTHOHOB WJIM KAaTHOHOB C  OonblIeld  BaJeHTHOCTBIO.
KOHCTPYKIHOHHEIE MaTepHAIb! ISl IEMEHTOB CHCTEMbI, B KOTOPOii o6pabarsisaetcs U™
BBICOKOW YHCTOTHI, BKJIIOYAIOT CTEKJIO, (TOPHPOBAHHBIE YIIIEBOJOPOAHBIC IMTOJUMEPHI,
rpauT, MOKPHITHIN MOIMBHHUWI-CYJIb(ATHBIM WM MOMU3PUP-CYIbPOHHBIM IIACTUKOM U
MIPOITUTAHHBIM CMOJIOM.

CucreMbl OKHCJIEHHS YPaHa (XUMHYECKHid 00MeH)

CriennanbHO TpeJHA3HAYCHHBIE WM TOJTOTOBJICHHBIE CHUCTEMBI IS OKHCIICHUS
+ +

U™ s U™ JUIST BO3BpAICHHSI B KacKaJ pa3elieHUs] M30TONOB ypaHa B IMPOIECcCce

oboratieHus METOI0OM XUMHAYECKOT0 0OMEHA.

[HOACHUTEJIBHOE 3AMEYAHUE
DTH CHCTEMBI MOTYT BKJIIOYATh TAaKHE DJICMEHTBI, KaK:

a) o0opymoBaHWe I KOHTAKTHPOBAaHWS XJOpa U KHUCIOpPOAa C BOZHBIMHU
adhdmroeaTaMu U3 000pYIHOBaHHUS  pa3leiCHHS HW30TONOB M OKCTPaAKIIUH
obpasosasierocs U™ B 06eIHEHHBIH OPraHNYECKUii TOTOK, BO3BPAIIAIONIHIICS H3
MIPOM3BOACTBEHHOTO BBIXOJ[a KACKa/a;

b)  obopymoBaHue, KOTOpOE OTHACISACT BOAY OT COJITHOM KHCIOTHI, 4TOOBI BOJa W
KOHIICHTPUPOBAHHAS COJISTHAS KUCIIOTA MOTJIH ObI OBITH BHOBB BBEJICHBI B MTPOIIECC B
HYXHBIX MeCTax.

BoicTpo pearupyronmme HOHO0OOMEHHBbIE CMOJIbI/aICOPOEHTHI (MOHHbI 00MEH)

breicTpo pearupyromunue HOHOOOMEHHbIE CMOJBI WM aJCOPOEHTHI, CHEIHAIbHO
npelHa3HaYeHHble WM  TOJTOTOBJIEHHBIE Il  OOOramieHuss ypaHa C
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UCIIOJIb30BAaHUEM IIpollecca HMOHHOTO OOMEHa, BKJIIOYas MOPUCTHIE CMOJIbI
MaKpOCETYaTON CTPYKTYpPbI H/WJIK MEMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTHBHbBIE
Ipynnbl  XUMHUYECKOT0 OOMEHa OrpaHHYeHbl TIOKPHITUEM Ha MOBEPXHOCTU
HEAKTUBHON MOPHUCTON BCIIOMOTATEIbHOW CTPYKTYPhl, U APYrU€ KOMIIO3UTHBIC
CTPYKTYpBl B JI000H mpuemieMoil ¢gopme, BKIIOYAs YaCTUIBI BOJOKOH. OTH
HOHOOOMEHHBIE CMOJIBI/aZICOPOCHTHI HMMEIOT auameTpsl 0,2 MM WM MEHee |
JNOJKHBI ~ OBITh ~ XMMHYECKM CTOMKMMHM IO OTHOIICHHIO K  pacTBOpaM
KOHIEHTPUPOBAHHOMN COJITHOM KHUCJIOTHI, a TAK)K€ JOCTATOYHO MPOYHBI (PU3UYECKH,
C TeM 4YTOOBl HMX CBOMCTBA HE YyXYIIIAJIUCh B OOMEHHBIX KOJIOHHAX.
CMmonbl/agcopOeHThl  CleNUalbHO MpeIHA3HAYeHbl JJIs TOJNYyYeHHsS] KUHETHKHU
OYCHb OBICTPOrO0 OOMEHa H30TONMOB ypaHa (MIUTETHLHOCTH TOJIyOOMEHa MeHee
10 cexyHa) u 001amar0T BO3MOKHOCTBIO PabOTaTh MPU TEMIIEPAType B IUAMAa30HE
ot 100°C o 200°C.

5.6.7. HonooOMeHHBbIE KOJTOHHBI (MOHHbII 00MeEH)

[unuaapudeckue KOJOHHBI auameTpoM Oosee 1000 MM 11 yaepskaHus u
MOJJICPKAHUST ~ 3aMOJIHEHHBIX  CJIOEB  HMOHOOOMEHHBIX  CMOJI/aJCOpOEHTOB,
CHEIHMalIbHO MpeIHa3HAYeHHbIE WM MOJATrOTOBIIEHHBIE ISl OOOTAIeHHs ypaHa C
UCIOJIb30BaHHEM HOHOOOMEHHOTr0 Ipoliecca. OTHU KOJOHHBI H3TOTOBJIEHBI W3
MaTepuaioB (TakMX, KaKk TUTaH WIM (TOPUPOBAHHBIE YIJIEBOJAOPOIHBIC
MOJIMMEPHI), CTOMKUX K KOPPO3UH, BBI3LIBAEMOI PACTBOPAMH KOHIICHTPUPOBAHHOM
COJISTHOM KUCJIOTBI, WJIM 3aUIUILIEHbI TOKPHITHEM U3 TaKUX MATEpUAJIOB U CIIOCOOHBI
paborarp mipu Temmeparype B auamnazone ot 100°C go 200°C u naBieHUM BHIIIIE
0,7 MIla (102 ¢yHT/KB. q101M).

5.6.8. HNonoodMeHHBbIE cucTeMbl peduitokca (MOHHBII 00MeH)

a) CnoenmanbHO  TNpeJHA3HAYCHHBIE  WJIM  [OJITOTOBICHHBIE  CHCTEMBI
XUMHYECKOTO WJIH AJIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHSI JUIsI pEreHEepaIiu
peareHTa(0B) XMMHYECKOTO BOCCTAaHOBJICHHS, HCIIOJIB3YeMOTO(bIX) B
KacKajax HOHOOOMEHHOT0 00OTaIleH!s ypaHa.

b) CroenuanbHO  TpeAHA3HAYCHHBIE  WJIM  TOATOTOBIICHHBIE  CHUCTEMBI
XUMHYECKOTO WM AJIEKTPOXUMHUYECKOTO OKHCIICHUS ISl pereHeparuu
peareHTa(0B) XHMMHYECKOTO OKHCIICHHS, HCIOIB3YeMOTo(bIX) B KacKajax
MOHOOOMEHHOTO 00OTaIIeHHs ypaHa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

B mnpomecce noHooOMeHHOro oOoramieHHs B KadecTBE BOCCTAHABIIMBAIOIIETO KaTHOHA
o o+

MOXET MCIIOIb30BaThCS, HANpUMep, TpexBadeHTHei Tutan (Ti”), m B 3ToM ciyudae
ot ot

BOCCTAHOBUTEIIbHAS CHCTEMa Oy/ieT BbIpabaThiBath Ti > mocpencTBOM BoccTaHoBneHus Ti .

B mpomecce B xkaduecTBe OKUCIHTENS MOXET HCIIOJB30BAThHCS, HAPUMEDP, TPEXBAIIEHTHOE
+ +
xenezo (Fe™), m B 9TOM ciydae cucTeMa OKHCICHHS OyaeT BbpabaThiBaTh Fe'
+
nocpecTBoM okucienns Fe ™.
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5.7.

5.7.1.

CrnenuajbHO npeaHasHa4YeHHbIC HJIN noAroToBJICHHBIC CHUCTEMBI,
060pyn03aﬂne H KOMITIOHEHTbI JJIA HCIIOJIb30BaHUSA B Ja3zepHbIX
o0oraTuTeJIbHbIX YCTAaHOBKax

BBOJHOE 3AMEYAHUWE

CylIecTByIOIUE CUCTEMBI JIJIsI 00OTATUTENHLHBIX MPOIIECCOB C HCIIOIB30BAHUEM JIa3€POB
JIENSATCS Ha JIBE KATETOPHU: Te€, B KOTOPBIX pabouell cpeoll SBISIOTCS ITapbl aTOMapHOTO
ypaHa, ¥ Te, B KOTOPBIX pabovel cpenoil SBISIFOTCS Tapbl YPaHOBOTO COCIMHCHUS.
OOuMMy Ha3BaHUSMH JJIsl TAKAX MPOIIECCOB SIBISIOTCS: TIEpBasi KaTeropus - Ja3zepHoe
pasmereHrue W30TONOB IO MeTomy aTtoMmapHbIX mapoB (AVLIS mmm SILVA); BTOpas
KaTeropusi - MOJIEKYJISIPHBINA METOJ Ja3epHoro pasaenenus u3otomnoB (MLIS wim MOLIS)
U XUMHYECKasl PeakIysl MOCPEICTBOM N30MpATEIHHOM MO U30TOINAaM Ja3epHON aKTHBAIHU
(CRISLA). Cucremsl, o0opymoBaHHEe W KOMITOHEHTBHI JUISI YCTaHOBOK JIa3€pHOTO
oborarmieHns BKIIOYAIOT: a) yCTPOMCTBA IS MOJAYH MapOB METaUITMIECKOTO ypaHa (s
n30uparenbHOi  (DOTOMOHM3ANMK) WIH YyCTPOMCTBA JIJIsl IMOJA4Yd TapoOB  yPaHOBOTO
coequHeHHs (s GOTOAUCCONMAIINN HWIIM XMMHUYECKON aKTHBAIMK); b) ycTpoHCTBa Ijs
cOopa 00OraIIeHHOTO U 00E€IHEHHOI0 METaUIMYeCKOro ypaHa B KadecTBe "mpoaykra" U
"XBOCTOB" B MEPBOM KaTEroOpuu M YCTPOMCTBA JjIs cOOpa Pa3iioKEHHBIX WIIM BBIIICIIINX
U3 peaKkmuy COCTUHEHHWH B KadecTBe "mpomykra' W HeoOpaboTaHHOrO MaTepuaia B
KauecTBe "XBOCTOB" BO BTOpPOWM KaTeropuu; ¢) paboyue Jia3epHbIC CHCTEMbI IS
n30HUpaTeNbHOTO BO3OYXKICHHS W30TONOB ypaHa-235; u d) obopymoBanue s
MOJITOTOBKM TIOZIaYll M KOHBEPCHH MPOJAYKTA. BclieacTBUE CIOXKHOCTH CHEKTPOCKOTHU
aTOMOB W COCJIMHEHHWH ypaHa MOXKET MOTpeOOBAThCS HCIIONB30BaHUE IIOO0H W3 psina
UMCIOIIUXCS JTA3E€PHBIX TEXHOJIOTHA.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

MHorre W3 KOMIIOHCHTOB, TICPEUHCICHHBIX B JTOM pasneie, BCTYMAalOT B
HEIOCPEICTBCHHBIN KOHTAKT C TapaMH METAJUITMYECKOTO ypaHa WX C KHIKOCTBIO, FIIH C
TEXHOJOTUYeCKUM razom, cocrosiiiuM u3 UF¢ unu cmecu u3z UFg u apyrux rasonB. Bce
MTOBEPXHOCTH, KOTOPBIE BCTYIAIOT B KOHTAKT ¢ ypaHoM Wi UF¢, TOTHOCTEI0 H3TOTOBIICHBI
13 KOPPO3MECTOUKUX MAaTCpPHUANIOB WM 3aIIMIICHBI IMOKPHITHEM M3 TaKUX MaTepPHANIOB.
Jns 1eneit pasmena, OTHOCAIIETOCS K KOMIIOHGHTaM OOOpPYAOBAaHWS IS JIa3€PHOTO
oborariennsi, MaTepraibl, CTOHKHE K KOPPO3WUH, BBHI3BIBAEMOH TapamMH WIH KUIKOCTIMU,
COJIEpXKAIMMH METAUIMYSCKUA ypaH WM YpPaHOBBIC CIUIABBI, BKJIIOYAIOT ITOKPBHITHIN
OKCHIIOM HUTTPHUS TpadUT W TaHTaJd; M MaTepuajbl, CTOMKHE K KOPPO3HH, BBHI3BIBACMOM
UF¢, BKJIIOYAIOT M€Ib, HEPKABEIOIIYIO CTaJh, ATIOMUHUN, aTIOMHHUEBBIC CIUIABHI, HUKEIh
Wi cruiaBel, coxepxkamme 60% Hukens u Oomee, u crodikue K UFg momHOCTBIO
(hTOpUPOBAHHBIC YIIIEBOAOPOIHBIC TIOJTUMEDHI.

Cucremsbl BbinapuBanus ypana (AVLIS)

CrienuajabHO TMpeAHA3HAYCHHBIC WM IOJATOTOBJICHHBIC CHCTEMBI BBITAPUBAHUS
ypaHa, KOTOpbIC€ COJEP)KAaT BBICOKOMOIIHBIC TIOJIOCOBBIC WJIM  PacTPOBBIC
3JICKTPOHHO-TYYeBbIC MyIIKH C TepeaBacMOl MOIITHOCTHIO Ha MHUIICHb Ooliee
2,5 xBt/cm.

-38 -



5.7.2.

5.7.3.

5.7.4.

5.7.5.

INFCIRC/254/Rev.7/Part 1
February 2005

CucreMbl 1151 00padOTKHU KUAKOMETA/LIHYecKOro ypana (AVLIS)

CrernuanpbHO TpeIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE CHUCTEMBI IJII 00pabOTKH
YKHUJIKOTO METaJljIa JUIsl pacIljIaBICHHOTO ypaHa WU YPAaHOBBIX CILIABOB, COCTOSIIINE
W3 TUTJIEH M OXJIAXKIAI0IIeT0 000PYAOBaHUS JJI TUTJICH.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Turnu u JOpyrde KOMIIOHEHTBI 3TOH CHCTEMBbI, KOTOPBIC BCTYMAlOT B KOHTaKT ¢
pAaCIUIaBICHHBIM YPAaHOM WJIM YPAHOBBIMHU CIIIABAMH, H3TOTOBJICHBI U3 KOPPO3HECTONKUX U
TEPMOCTOMKHAX MATEPHAIOB WJIA 3aIUIICHHBIX IMOKPHITHEM M3 TaKHX MAaTepHAasIoB.
IMpuemieMble MaTepUasibl BKJIIOYAIOT TaHTAN, MOKPBITBIH OKCHIOM HTTpUs Tpadur,
rpadut, TOKPBHITBIA OKHCIaMH JPYTHUX PEIKO3EMEIbHBIX 3JIEMEHTOB (CM. JTOKYMEHT
INFCIRC/254/ Part 2 - (¢ BHECEHHBIMH IIOIIPABKAMHU)) UJIH UX CMECAMHU.

Arperarbl s cOoopa ''mpoaykra'" M ''XBOCTOB' MeTa/UIMYECKOr0 YpaHa
(AVLIS)

CrneuuanbHO TMpelHa3HauYeHHbIE WM TOATOTOBIEHHBIE arperatel st cOopa
"mpoaykTa" u "XBOCTOB" METaUIMUECKOTO YpaHa B KUJIKOW WM TBEPAOH (popme.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KOMIOHEeHTBI ATHX arperatoB HW3TOTOBJICHBI W3 MAaTepHalloB, CTOHKUX K HAarpeBy W
KOPPO3WH, BBI3BIBAEMOH TTapaMy METAJLTHUECKOTO ypaHa WITH KUJKOCTHIO, WK 3allUIICHBI
MOKPBITHEM M3 TaKHX MaTEpUANOB (TaKWX, KaK IMOKPBITHI OKCHIOM HWTTPHUS TPaQuT WIH
TaHTaJ) ¥ MOTYT BKJIIOYATh B ce0s1 TpyOOIPOBOIBI, KJIAMIAaHkI, IITYIIEpa, 'kemo0a", BBOIHI,
TEIIOOOMEHHUKH W KOJUICKTOPHBIE IIACTUHBI JIUISI MAarHUTHOTO, SJIEKTPOCTATHYECKOTO
WIN IPYTHX METOJIOB pa3/ielICHHS.

Ko:xkyxu pasaeaureabnoro moayJs (AVLIS)

CrneunanbHO TNpeJHa3HAYCHHbIE WM TOJATOTOBJICHHBIE IWJIMHIPUYECKUE WU
OpsIMOYTOJIbHBIE ~ KaMmephl JJii TIOMEUIEHHs] B HUX HCTOYHUKA TapoB
METAJNTIMYECKOT0 ypaHa, 3JIEKTPOHHO-TYYEBOM MYIIKU U KOJUIEKTOPOB "mpomykra"
1 "XBOCTOB".

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXyXH HMMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH ISl MONAYM DIIEKTPOIUTAHHUS U
BOJBI, OKHa Ui JIa3epPHBIX IYYKOB, COCOMHEHWH BAaKyyMHBIX HACOCOB, a TaKKe s
MUATHOCTHKH W KOHTPOJS KOHTPOJIbHO-U3MEPHUTENBHBIX MpuOopoB.  OHHM HMEIOT
NPUCTIOCOONICHUST JUTSL OTKPBITHST W 3aKPBITHs, YTOOBI OOECIeYHTh OOCITyKUBAHUE
BHYTPEHHHUX KOMITOHEHTOB.

CBepx3ByKoOBbI€ pacimiupuTenabHbie comiaa (MLIS)

CrnernuanpbHO  TpeIHA3HAYCHHBIE  WJIM  TIOJTOTOBJICHHBIE  CBEPX3BYKOBBIC
pacimpureNbHble coria s oxaaxaeHus cmeceit UFg u Hecymero raza no 150 K
WY HIOKE U Koppo3uectoiikue k UFg.

-39.



INFCIRC/254/Rev.7/Part 1
February 2005

5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Kouanexkrops! npoaykra narudropucroro ypana (MLIS)

CrienuaibHO TpEeTHA3HAUYCHHBIE HIIM ITOATOTOBIICHHBIE KOJUIEKTOPHI TBEPIOTO
nponaykrta mstudrTopuctoro ypana (UFs), coctosmue u3 ¢uiabTpa, KOJUIEKTOPOB
yIAQpHOTO WM IUKJIOHHOTO THTA MJIM MX COYETAaHHH M KOPPO3HECTOWKHE K Cpeie
UFs/UFs.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrnernuanbHO TNpeTHA3HAYCHHBIE WM  TIOJTOTOBICHHBIE KOMIIPECCOPHI IS
cmeceit UFg u Hecymiero rasa nis IIMTeNnbHOM dKcruryatanuu B cpeae UF.
KOMITOHEHTBI 3THX KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAaKT C HECYIIUM
ra3oM, M3roTOBJIEHbI W3 Koppo3uecToilknx k UF¢ maTepuanoB wiau 3amiuiieHbl
MOKPBITHEM M3 TAKMX MAaTePUAJIOB.

YiorHenus ppamarmomuxcs saaos (MLIS)

CriennanabHO NMpeAHa3HAuYE€HHbIE WU TIOJTOTOBJICHHbIE YINIOTHEHHSI BpaIatoIIUXCs
BaJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJIaYl ¥ Ha CTOPOHE BBIXOJA JJISl YIIOTHEHUS
Bajia, COeIMHAIOIIET0 POTOP KOMIIpeccopa ¢ MPUBOIHBIM JIBUTATENIEM, C TEM YTOOBI
o0ecneunThb HAJEKHYIO repMeTH3aluIo, MPeI0TBPALIAIOIIYIO BBIXOJ]
TEXHOJIOTHYECKOI0 ra3a WJIM HaTeKaHWe BO3JAyXa WM YIUIOTHSIOIIErO0 ra3a BO
BHYTPEHHIOIO KaMepy KoMIlpeccopa, KoTopas 3anoiHeHa cmechio UF¢ u Hecyiero
rasa.

Cucremsbl propuposanusi (MLIS)

CrenuanbHO  NpenHa3HAUYEHHBIE  WJIM  TIOJATOTOBJICHHBIC  CHUCTEMBI  JUIS
dropupoBanust UFS (B TBepaom cocrosinun) B UF (Ta3).

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH CUCTEMBI IpeaHa3Ha4YeHbl s ¢GTopupoBaHus cobpanHoro mopoiika UFs B UFg B
IEJIIX TOCIIeAYIOMero coopa B KOHTeHHepax MpoAyKTa WM A nojgadn B Omoku MLIS
IUTST  JOTIONTHUTENbHOrO oboramenus. [IpM NpuUMEeHEHWH OJHOTO TMOAXONa peaKIus
(bTopupoBaHUs MOKET OBITH 3aBepIlicHa B TIpe/ieiax CUCTEMbI pa3JieieHUs] N30TOTOB, IJIe
UIET peaknus W HEMOCPEACTBEHHOE H3BIICUCHUE W3 KOJUICKTOpoB "mpomykra'. Ilpum
NpUMEHEeHUH Jpyroro mnozaxoja mopomok UFs MoxkeT ObITh W3BIEUEH/TIEpeMEIIeH U3
KOJUIGKTOpOB  "mpomaykra" B  MOAXOAAIIMA  peakTop (HampuMmep, peakTop ¢
TICEBAOOKIMKEHHBIM CJIOEM KaTaln3aTopa, TelWKOWAAIbHBIA peakTop WM KapoBas
Oamrast) B mensx (ropupoBaHHA. B 000MX ciaydasx HCIOJB3yeTcs O0OpyIOBAaHHUE IS
XpaHeHus U nepeHoca gropa (MM APYrux MPUEMIIEMbIX (PTOPUPYIONINX PEarcHTOB) U JUIs
coopa u nepenoca UFg.

Macc-cnekTpoMerpbl/uctouHukn uoHoB UFg (MLIS)

CrneunanbHO TpelHa3HAuY€HHblE WJIM TOJATOTOBJICHHbIE MarHUTHBIE WU
KBaJIpYIOJIbHbIE MAacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSIMOW OTOOP
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mpo0 mogaBaeMoi mMacchl, "mpoaykTa" uian "XBOCTOB" M3 Ta30BbIX MOTOKOB UFg n
00J1a1a101Me TTOJTHBIM HA00OPOM CIIEIYIOIINX XapaKTePUCTHK:

1.  yzaenbHas pa3pemiaroias crmocoOHOCTh 1Mo Macce cBbiie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, M3TOTOBJICHHBIC M3 HUXPOMA WJIM MOHCIIA WA
3alIUIICHHBIC TOKPBITHUEM U3 HUX, NI HUKCIIUPOBAHHELIC,

3. conepkaT MOHU3AIMOHHbIE HCTOYHUKH ¢ OOMOApIMPOBKOM 3IEKTPOHAMU;
4.  conepXkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JIsi H30TOMHOTO aHAJIU3a.
Cucrembl nogauu/cucreMbl 0TBoAA "'mpoaykra' u "xBoctoB" (MLIS)

CrnennanbHO IpeIHA3HAYEHHBIE WU [TOATOTOBICHHBIE TEXHOJOTHYECKUE CUCTEMBI
Wi o0OpyAOBaHHE Uil OOOTaTUTENBHBIX YCTaHOBOK, H3TOTOBJICHHbBIE U3
Kopposuectovikux Kk UFs marepranoB, WM 3allUIIEHHBIX IOKPBITUEM U3 TaKUX
MaTepHaJIOB, BKIKOYAIOLIUE:

a)  THWTAIONIUE aBTOKJIABBI, TICUYM WJIM CHCTEMBI, UCTIOIb3yeMble Tt onadn UFg
JUTS TIpoliecca 00oTalieHS;

b)  mecyOGiuMmaTOpbl (MM XOJIOAHBIEC JOBYIIKH), UCHOIb3yEeMbIe JJIsi BBIBEICHUS
Harperoro UFs u3 nporecca oboramieHust 1j1si MOCIeAYIOIIEro MepeMereHus;

C)  CTaHIIMU OTBEPXKICHUS WU OKIKCHHUsI, UCTIOJIb3yeMble 11l BeiBeAcHUsT UFg
u3 mporecca oboramenus myreM cxaTus u nepeBona UFg B sxuakyro wim

TBEPAYIO HopMmy;

d)  cranmum "mpoxykra" wiam "XBocTOB", HcmoNb3yeMbie A nepeMenieaust UFg
B KOHTEHUHEPBI.

Cucremsl otaesienusi UFg oT Hecymero raza (MLIS)

CrnennanbHO IpeIHA3HAYEHHBIE WU [TOATOTOBICHHBIE TEXHOJOTHYECKUE CUCTEMBI
s otaenenus UFq ot Hecymero raza. Hecymum razoMm MokeT OBITH a30T, aproH
WJIU IpYroH ras.

ITOACHUTEJIBHOE 3AMEYAHUE
OTH CHUCTEMBI MOTYT BKJIFOUATh Takoe 000pynoBaHHe, KaK:

a) KpHUOTCHHBIC TEIUIOOOMEHHWKH WM KPHUOCENapaTopsl, CIOCOOHBIE CO37aBaTh
temrrepatypsl -120°C wim MeHee, WIH

b) 0JIOKM KPHOTEHHOTO OXJIAKIICHHUS, CIIOCOOHBIE co3/1aBaTh TeMmeparypsl -120°C wim
MeHee, HITH

c) xonoansie JoBymiku UF, ciocoOHBIe co3aaBaTh Temmepatypsl -20°C wim MeHee.
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5.7.13.

Jlazepubie cucrembl (AVLIS, MLIS u CRISLA)

HaSGPBI WM  JIa3€pHBIC  CHUCTCMBI, CriCuaJIbHO  NOPCIHAa3HAYCHHBIC  HJIN
MMOATOTOBJICHHBIC JJIA pa3aAcICHUA N30TOIIOB ypaHa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Jlazeppl W BaXHBIE KOMIIOHEHTHI JIa3€pOB TMPH JIa3epHOM IIpoIlecce OOOoTraIieHus
BKJIIOYAIOT T€, KoTopblie onpexaeicHsl B qokyMmeHTe INFCIRC/254/Part 2 - (¢ BHECCHHBIMH
monpaskamu). Jlazepras cucrema mporiecca AVLIS 00BIYHO COCTOUT M3 ABYX JIa3€pOB:
Jazepa Ha Imapax MEIH W Jiazepa Ha kpacurensx. Jlazepras cuctema mais MLIS o6praHO
cocTouT W3 Jjasepa, paboraromero Ha CO, WM SKCHMEPHOTO Jlazepa W MHOTOXOJIOBOM
ONTHYECKON SYCHKH ¢ BpaIAIONUMHUCS 3epKalaMu Ha o0enx cTopoHax. [l ma3epoB win
JIA3epHBIX CHCTEM TIpH 000MX TpoIleccax TpeOyeTcsl CTabMIn3aTop CIEKTPOBOW YaCTOTHI
JUTSL pa0OTHI B TEUEHUE JUTUTEIHHBIX IEPUOJIOB BPEMEHH.
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CrnenuajbHO npeaHasHa4Y€eHHbIC HJIN noAroToBJICHHBIC CHUCTEMBI,
060pyn03aﬂne U KOMIIOHEHTBI AJs HCHOJb30BaAHUA Ha 000raTuTeJIbHbIX
YCTaHOBKAaX € IVIAa3MCHHBIM pa3Jac/JICHUECM

BBOJHOE 3AMEYAHUNE

[pu nporecce TIIa3MEHHOTO Pa3JIeNICHUs TIa3Ma, COCTOSIAs U3 HOHOB ypaHa, TPOXOJIUT
yepes JNeKTPHUEcKoe I0jle, HACTPOCHHOE Ha YaCTOTy HMOHHOro pesonanca U™, ¢ Tem
4TOOBI OHH B TIEPBYIO OYepeab TOTIOMAIN JHEPTHI0O U YBEIHUYUBAIICS JUAMETP WX
HITOIMOPOOOPa3HBIX  OPOMUT. HNoHbl ¢ mpoxoxkIeHHeM 0 OoJiblIeMy JUaMETPy
3aXBaTHIBAIOTCA JUIA OOPa3OBaHMs NPOAYKTa, oboramenHoro U>”. Ilmasma, kotopas
o0Opa3zoBaHa MOCPEJICTBOM MOHU3AIMH YPaHOBOTO T1apa, COMCPKUTCS B BAKYYMHON Kamepe
C MAarHUTHBIM TIOJIEM BBICOKOW HAMpPSIKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO
CBEPXIPOBOJISAIIECTO MAarHHTA. OCHOBHBIE TEXHOJOTMYECKHE CHCTEMBI Ipolecca
BKIIIOYAIOT CHUCTEMYy TEHEepallid YpPaHOBOW TIUIa3Mbl, pPAa3JEIUTENbHBIA MOIYJIbh CO
ceepxmpoBoasmuM MarHutoM (cM. gokyMeHT INFCIRC/254/Part 2 - (¢ BHECCHHBIMH
MOMpaBKaMH)) U CUCTEMbI M3BJICUCHMS MeTalia ajist coopa "mpoaykra" u "XBOCTOB".

MHKpOBOJIHOBbIe HCTOYHHUKHU IHCPIrul U AaHTCHHbI

CrnernuanbHO  MpEJHA3HAYCHHBIE WM TIOJTOTOBJICHHBIE  MHKPOBOJIHOBBIC
HMCTOYHWKW DHEPTrUW W AaHTEHHBI I TEHEepallud WIM YCKOPEHHUS HWOHOB U
obnanaronye ciaeayonMMy XxapakTepuctukamu: actora Boime 30 [T u cpennsis
BBIXOJTHAsE MOIITHOCTh JIJIsl TeHepanuu HOHOB Ooiiee 50 kBT.

CoJieHouabI 111 BO30YKI€HUS HOHOB

CrnernuanbHO  TpEIHA3HAYCHHBIC WJIM  TOJATOTOBJICHHBIE  COJICHOUIBI IS
paauovacTOTHOTO BO30YXKIEHUS HMOHOB B auarna3oHe yactor Oomnee 100 k[ u
crocoOHbIe paboTaTh NpH cpeaHel MomHocTH Ooiee 40 kBT.

CucreMbl reHepanii YPaHoOBOil MJ1a3Mbl

CrenuajabHO TIpeIHA3HAYCHHBIC WJIM TOJATOTOBJICHHBIE CHCTEMBbI T'CHEpAIlUU
YPaHOBOW IUTa3Mbl, KOTOPBIE MOTYT COJIEP’KATh BBICOKOMOIIHBIC MOJIOCOBBIC HIIH
PacTpOBBIC JICKTPOHHO-TYUYEBBIC MYIITKH C IePEIaBacMOi MOIIHOCTHIO HA MHUIIICHB
6ounee 2,5 xBt/cm.

CucreMbl 1ist 00pa0OTKHU )KUAKOMETAUIHYECKOr0 ypaHa

CrnenuanpbHO TpeIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE CHUCTEMBI JJII 00pabOTKH
YKUJIKOTO METaJljIa JUIsl pacIljIaBICHHOTO ypaHa WU YPAaHOBBIX CILIABOB, COCTOSIIINE
W3 TUTJIEH ¥ OXJIAXKIAI0IIeT0 000pYAOBaHUS AJI TUTJICH.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Turmu u pApyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpPBHIE BCTYMAIOT B KOHTAKT C
pacIIaBJIeHHBIM YPaHOM WM YPAHOBBIMH CIUTaBaMU, M3TOTOBIIEHBI U3 KOPPO3HUECTONKUX U
TEPMOCTOWKHX MaTepUaliOB WM 3allWIIeHbl TOKPHITHEM U3 TaKWX MaTepHajoB.
[Ipuemnemble MaTepuanbl BKIIOYAIOT TaHTAN, TOKPHITBI OKCHAOM WTTpHUS Tpadur,

-43 -



INFCIRC/254/Rev.7/Part 1
February 2005

5.8.5.

5.8.6.

rpadut, TOKPBHITBIA OKHCIAMH JPYTHUX PEIKO3EMEIbHBIX JJIEMEHTOB (CM. JTOKYMEHT
INFCIRC/254/Part 2 - (c BHECEHHBIMHU TOTIPABKAMH )) UM UX CMECSMHU.

Arperatsl 1Js coopa "mpoaykra' u '""XBOCTOB' MeTa/NIMYECKOr0 ypaHa

CrneuuanbHO TMpelHa3HAuYEHHbIE WM TOATOTOBIEHHBIE arperatel st cOopa
"mpoxykTa" M "XBOCTOB" JJII METAUIMYECKOTO ypaHa B TBepmod dopme. ITu
arperatbl s cOOopa H3rOTOBJIIEHBI W3 MAaTEepUaAoOB, CTOMKUX K HarpeBy u
KOpPpO3UH, BBI3BIBAEMOI MapaMu METAJUIMYECKOro ypaHa, TakuxX, Kak TIpadur,
MOKPBITHIA OKCHJIOM WUTTPHS, WIM TaHTaJ, WM 3alIUIICHBI MOKPHITUEM U3 TaKUX
MaTepuaoB.

Ko:xyxu pa3ienuteibHOro MOayJIs

[MunuHapuyeckre KaMepbl, CHEHAIbHO MpeIHa3HauYeHHbIe WM MOATOTOBJICHHBIE
JUTSL KCTIOJIb30BaHMsI Ha 000TaTUTEIbHBIX YCTAHOBKAX C MJIA3MEHHBIM pa3/IeJICHUEM,
JUIsL TIOMEUIeHWs] B HUX HCTOYHMKAa YpPaHOBOW IIIa3Mbl, SHEPreTH4YEeCKOro
COJIEHOMA PaJNOYacTOThl U KOJIJIEKTOPOB "mpoaykTa" u "XBOCTOB".

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYyXH HMMEIOT MHOKECTBO BXOJHBIX OTBEPCTHH I TOJAYM 3JIEKTPONHUTAHUSA,
coeuHeHN U PY3UOHHBIX HACOCOB, a TaKXkKe s JUArHOCTHKH W KOHTPOJIS
KOHTPOJIBHO-U3MEPUTENHHBIX MPUOOPOB. OHHU UMEIOT MPUCTIOCOOICHUS IS OTKPBITHS U
3aKpPBITHS, YTOOBI 00ECTIEYUTh 00CTY>KHBaHHE BHYTPEHHUX KOMIIOHEHTOB M M3TOTOBIICHBI
M3 COOTBETCTBYIOIINX HEMarHUTHBIX MaTEPHUaJIOB, TAKMX, KaK HEP)KaBeIOIas CTalb.
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CrnenuajbHO npeaHasHa4Y€eHHbIC HJIN noAroToBJICHHBIC CHUCTEMBI,
060pyu03aﬂne H KOMIIOHEHTBI [Jd HCIHO0Jb30BaHHMS Ha YCTAaHOBKax
JJICEKTPOMATrHHTHOI'O odoraieHus.

BBOJIHOE 3AMEYAHUME

[lpu »snekTpoMarHUTHOM IpoIlecce HWOHBI METAJUIMYECKOTO ypaHa, IONyYCHHBIC
MOCPEACTBOM HOHHU3AIIMHU ITUTAMOIIEro MaTepuana u3 coyeil (00sr94a0 UCly), yeKOpsoTes U
NPOXOJIAT Yepe3 MarHuTHOE I0Jie, KOTOPOE 3acTaBisieT WOHBI Pa3NIMYHBIX H30TOIOB
NPOXOJMUTh IO  PAa3IMYHBIM  HANpPaBICHHUSM. OCHOBHBIMH ~ KOMIIOHCHTaMH
AJIEKTPOMArHUTHOTO HM30TOIHOTO Cemaparopa  sBISIFOTCS: MarHuTHOE TIOJIe  JUIs
OTKJIOHEHHSI/pa3/ieJICHNs] U30TOIMOB MOHHOTO My4YKa, MUCTOYHHKA HOHOB C €r0 CUCTEMOMU
YCKOPEHUs, U CHCTEMBI cOOpa OTIEJICHHBIX WMOHOB. BcrmomorartenbHble CHCTEMBI IS
9TOrO TIpOIlecCa BKIIIOYAIOT CUCTEMY CHAO0XCHUS MAarHUTHOW DJHEPTuei, CUCTEMBI
BBICOKOBOJIFTHOTO THUTaHUS KMCTOYHMKA WOHOB, BaKyyMHYI) CHCTEMY U OOIIUpPHBIC
CHUCTEMBl ~ XUMHYECKOH  00pabOTKM  JUIsi ~ BOCCTAHOBIICHWSI  TPOJAYKTa U
OYHUCTKH/pereHepanui KOMIIOHEHTOB.

DJIeKTPOMarHuTHbIE cenapaTopbl H30TONOB

DNEeKTpOMarHUTHBIE CENapaTopbl U30TOINOB, CHELUUAIBHO INPEAHA3HAUYECHHBIE WU
NOJATOTOBJICHHBIE JJIsi  pa3felieHHs H30TONOB ypaHa, M 00OpyJOBaHUE U
KOMIIOHEHTBHI JIJIs 3TOT0, BKJIIOYAs:

a)  HcrTouHuku MOHOB

CrienmanbHO TpEIHA3HAYCHHbIE WM TOATOTOBJICHHBIE OTACIbHBIC WIH
MHOT'OYHCIICHHbIE UCTOYHUKHM MOHOB ypaHa, COCTOSIINE U3 UCTOYHMKA Tapa,
MOHU3aTOpa M YCKOPUTEJNS Iy4Ka, M3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepHajoB, TaKUX, KakK TpaduT, HEp)KaBelollas CcTalb HWIH Medb, H
CHOCOOHBIX 0becneunBaTh 00Ul TOK B IMydke HOHOB 50 MA unu Oonee.

b)  KoiiekTopsl HOHOB

KonnexktopHble miacTuHBl, HMMEIOUIME JABE WM Ooyee IIead M Tasa,
CHeUMaNTbHO TNpeJHa3HAuYCHHbIE WM MOJITOTOBIEHHbIE IJIsi cOopa Iy4KOB
MOHOB OO0OTallIEeHHOTO M OOETHEHHOTO YpaHa M M3TOTOBJICHHBIE U3
COOTBETCTBYIOUIMX MAaTepHaliOB, TAaKWX, Kak TpapuT WM HEpKaBerollas
CTalb.

c)  BaxyymHbIe KOXKyxu

CrneunanbHO NpeAHAa3HAUYEHHBIE WJIM MOATOTOBJIEHHBIE BAKYYMHBIE KOXYXH
JUIL  DJIGKTPOMAarHUTHBIX ~ CENApaTOpOB  ypaHa, W3NOTOBJIICHHBIE U3
COOTBETCTBYIOIIMX HEMAarHUTHBIX MAaTE€pUaOB, TAKUX, KAK HEp KaBerollas
CTaJib, ¥ IpeAHa3HaYeHHbIE I padoTel pu AasineHuu 0,1 Ila win HioKe.

- 45 -



INFCIRC/254/Rev.7/Part 1
February 2005

5.9.2.

5.9.3.

[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXH CHENHaIbHO IMpeIHa3HA4YeHBl I TOMEIIEHUS B HUX HCTOYHHKOB HOHOB,
KOJIJICKTOPHBIX TIACTUH M BOJOOXJIKIAEMBIX BKJIAJIBIIICH M UMEIOT IPUCTIOCOOIICHHS JIsT
coeauHeHNH TU(D(OY3NOHHBIX HACOCOB U MPHUCIIOCOOTICHUS JUISI OTKPBITHS M 3aKPBITHS B
HEJSIX U3BJICUEHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d)  MarauTHbIe MOJIOCHBIC HAKOHCUYHUKH

CrnenuanbHO TpeaHa3HAYEHHBIC WM IMOATOTOBIICHHBIC MATHUTHBIC ITOJIFOCHBIC
HAKOHCUHUKH, MMECIOIIHUE AMaMeTp Oojice 2 M, HCIOJb3yeMbIC I OOCCIICUCHHS
MMOCTOSTHHOT'O MarHUTHOTO TIOJISl B DJICKTPOMAarHUTHOM CellapaTope U30TOIOB U IS
MepeHoca MarHUTHOTO TIOJIST MEXKIY PACIIONOKECHHBIMH PSIIOM CerapaTopam.

BbICOKOBOJIbTHBIE HCTOYHUKH MATAHUS

CrnernuanbHO  MpeIHA3HAYCHHBICE WM TOJITOTOBIICHHBIE  BBICOKOBOJIbTHBIC
WCTOYHWKW THUTAHUS JJI1 HCTOYHHWKOB HOHOB, 00JIaJalolide TOJHBIM HabopoM
CIICYIONTUX XapaKTEPUCTHK: MOTYT paboTaTh B HEMPEPHIBHOM PEKUME, BHIXOTHOE
Harnpsbxkenue 20 000 B wim Gosnee, BeIxogHOM TOK 1 A miam Oosiee U crabuimn3arus
HanpskeHus: MeHee 0,01% B Teuenue 8 yacos.

N cTOYHHKH NUTAHUA JJIEKTPOMATrHUTOB

CrneuuanbHO TpeIHAa3HAYEHHbIE WM TOJATOTOBIEHHBIE MOIIHBIE HCTOYHUKHU
NUTAaHUS TOCTOSHHOTO TOKa JJsi 3JEKTPOMAarHuTOB, 0O0JaJaroliyue IMOJTHBIM
HAaOOPOM CIIEYIONIMX XapaKTEPUCTUK: BBIXOAHOW TOK B HEMPEPHIBHOM pPEKHME
500 A unu 6onee mpu Hanpspkenuu 100 B wn 6omee, pu cTabUIn3amuu 1mo TOKy
iy HanpspkeHuto MeHnee 0,01% B Teuenue 8 yacos.
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YcTraHoBKM ISl TPOM3BOACTBA TSKEJIOM BOIbI, JeliTepusi U JAedTepUeBbIX
coelMHeHUIlT HW  0o0opyI0BaHHMe, CHeNHAJTbHO TMpPeIHA3ZHAYEHHOE  WJIM
MOATrOTOBJICHHOE JJISl TOr0

BBOJHOE 3AMEYAHUNE

Tsokenyro BOJY MOXHO TPOWU3BOJUTH, HCIIONB3Ysl pa3indHble mporecchl.  OJHAKO
KOMMEPUYECKHU BBITOJHBIMU SIBIISIOTCS J[Ba MPOIlECca: MPOIECC M30TOITHOTO 0OMEHA BOJIBI
u cepoBogopoma (mporecc GS) 1 poliecc N30TOITHOTO 0OMEHa aMMHUaKa U BOJOPO/Ia.

IIponiecc GS ocHOBaH Ha 0OMEHE BOJIOPOJIA U ICUTEPHS MEXKIY BOJAOU U CEPOBOOPOIOM B
CHUCTEME KOJIOHH, KOTOPbIE€ IKCILUIYaTUPYIOTCS C XOJIOJHOM BEpXHEH CEeKUMel U ropsdeit
HIWKHEW cexuueil. Boxaa Teuer BHM3 MO KOJIOHHAM, B TO BPEMS KaK CEpOBOJOPOIHBIN ra3
MUPKYJIUPYET OT JHA K BEPIIWHE KOJOHH. J[7s CONEHCTBUS CMEIIMBAHUIO Ta3a M BOJBI
WCTIONB3YeTCs PAN IBIpYAThIX JIOTKOB. Jleiitepuili mepemMeriaercs B BOAY IMPH HU3IKHUX
TEeMIIepaTypax ¥ B CEPOBOIOPOA TPH BBHICOKHX TeMieparypax. OOoramieHHbIe nedTepreM
ra3 Wih BOAa YAAISIOTCS W3 KOJOHH TEPBOH CTYIEHU HA CTHIKE TOPSYMX U XOJOIHBIX
CEKIMH, U Mpollecc MOBTOPSETCA B KOJOHHAX clienyroiieit crynend. [IpoaykT nmocnenHei
¢dasel - Boma, oboramieHHas neiitepueM jgo 30%, HampaBisieTcs B JUCTHIUISIHOHHYIO
YCTaHOBKY MJI TPOW3BOJCTBA PEAKTOPHO-YMCTOM TsDKENoW Boxbl, T.e. 99.,75% oxkwucu
JieuTepus.

B mporecce obMeHa MeXIy aMMHAKOM M BOJOPOIOM MOXKHO H3BJICKATh NEHTEPHH U3
CHHTE3-Ta3a MOCPEICTBOM KOHTAKTa C JKUIKUM aMMHAKOM B IIPHUCYTCTBHUHU KaTaJIM3aTopa.
CuHTes3-ra3 momaercsi B 0OMEHHbIE KOJIOHHBI M 3aTeM B aMMHUAYHBIN KOHBepTep. BHyTpH
KOJIOHH Ta3 MMOJHMMAETCs OT JHA K BEPIIMHE, B TO BPeMs KaK JKUIKAHA aMMHaK Te4eT OT
BEpILIMHBI KO JIHY. JleiTepuil B CHHTE3-ra3e JIMILAEeTCsl BOJIOPO/ia U KOHUEHTPUPYETCS B
aMMHake. AMMHAaK IOCTyHaeT 3aTeM B YCTaHOBKY Ul KpEKWHTa aMMHaka Ha JHE
KOJIOHHBI, TOTJ]a KakK ra3 coOupaeTcs B aMMHAuyHOM KOHBepTepe Ha BepimHe. Ha
MOCTIEAYIONINX CTYMEHIX MPOUCXOANT AdalbHelIIee o0oTaleHne, U MyTeM OKOHYaTeIbHON
TUCTHJUIIINYA TIPOM3BOJAUTCS pEaKkTOpHO-4MCTas Tspkenas Boxa. [lomaua cuHTe3-raza
MOXXET OBITH o0OecIiedeHa aMMHAYHON YCTAaHOBKOM, KOTOpas B CBOIO OYEPEIb MOXKET OBITh
COOpY’KEHa BMECTE C yCTAHOBKOW JJISi MPOM3BOACTBA TSHKEJIOW BOJIBI IMyTEM H30TOITHOTO
oOMeHa aMMpaKa W BOAOpoJa. B mporecce aMMHaYHO-BOAOPOJHOTO 0OMEHa B KaduecTBe
MCTOYHHKA UCXOTHOTO JEHTEPHs MOXKET Tak)Ke MCIIONb30BaThCs OOBIYHAS BOJA.

MHorue npeMeThl KITF0UeBOro 000pyI0BaHUsI JIJIsl YCTAHOBOK 110 TIPOU3BOICTBY TSKEION
BOJBI, HCIOJB3YIOMMX TIportecchl GS miM aMMHUadHO-BOAOPOIHOTO OOMEHA, MIMPOKO
pacrpocTpaHeHbl B HEKOTOPBIX OTpAacisfaX HEPTEXHMMHUYECKOW MPOMBIIIIEHHOCTH.
Oco0eHHO 3TO KacaeTcs HEOONBIINX YCTAaHOBOK, UCIOJB3YIOmMHUX mporecc GS. OmgHako
HEMHOTHE TIPEAMETHl OO0OpYyIOBaHUSA SBJAIOTCA CTaHmapTHeIMH. [Ipomeccet GS u
aMMHaYHO-BOJIOPOJHOTO  oOMeHa  TpeOyror  00pabOTKM  OONBIIUX  KOJIMYECTB
BOCIIAMEHSIIOIINXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKHUJKOCTEH TpPU TOBBIICHHOM
napieHnd.  COOTBETCTBEHHO MpHU pPa3pabOTKe CTaHIAPTOB IO MPOCKTHPOBAHUIO U
9KCIUTyaTalluy JJIs YCTAHOBOK U 00OpPYIOBAaHUS, UCTIONB3YIONIUX JTH MPOIECCHI, CIEAYeT
yIenars OOINbIIoe BHUMAaHUE MOJI00PY MaTepHaIoB M UX XapaKTEPUCTHKAM C TEM, YTOOBI
00ecreunTs UIMTENBHBI CPOK CIY’)KOBI TIPH COXPAaHCHHH BBICOKOH 0O€30mMacHOCTH U
HaJISKHOCTH. Ompenenenre MacmTaboB  OOyCIOBIMBACTCS TJIAaBHBIM — 00Opazom
COOOpaXCHUSAMH SKOHOMHKH M HEOOXOoAMMOCTH. Takum o0pa3om, OOJjbllas YacTh
npeMeToB 000pyI0BaHUSI U3TOTOBISIETCS B COOTBETCTBUY C TPEOOBAHUSIMHE 3aKa3unKa.
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6.1.

6.2.

6.3.

Haxkonen, ciemyeT OTMETHTh, YTO Kak B mporecce GS, Tak W B MPOIECCE aMMHAYHO-
BOJOPOJHOTO OOMEHA, TIpeaIMeThl OO0OpYIOBaHWSA, KOTOPHIE II0 OTACIHLHOCTH HE
MpeTHA3HAYCHBI WJIM TIOJTOTOBJCHBI CICMANILHO JJIA TPOW3BOACTBA TSHKEIIONH BOBI,
MOTYT COOMPATHCS B CHCTEMBI, CIICIIMAILHO MPeIHA3HAYCHHBIC WIH ITOATOTOBJICHHBIE IS
MIPOM3BOJICTBA TSKETOW BOABL. lIpmMepaMu TakmxX CHCTEM, NMPUMEHSEMBIX B O0OHMX
MpoIieccax, SBISIOTCS CHUCTEMa KAaTATUTHYIECKOTO KPEKWHTa, WCIOJb3yeMas B IIpollecce
obMeHa aMMHaKa W BOJIOPOJA, U TUCTHJUIAIIMOHHBIC CHCTEMBI, UCTIONIb3YEMEIE B TIpOIIecce
OKOHYATEIFHOTO KOHIICHTPHUPOBAHMS TSDKEIIOH BOJIBI, MOBOMASAIICH €€ 10 YpOBHS
pPEaKTOPHOTO KayecTRa.

IIpenmeTsr 000pyIOBaHMSI, KOTOPBIE CHEITHAIBHO MPeAHA3HAYCHBI WU TTOATOTOBIICHBI IS
MIPOU3BOJICTBA TSDKETIOW BOJBI ITyTEM HWCIOIL30BaHUSA OO Tpolecca OOMEHa BOIBI U
CepoBOIOpOa, THOO MpoIiecca 0OMeHa aMMHuaKa U BOJOPO/1a, BKIFOYAOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, U3TOTaBIMBAEMbIE U3 MEJKO3EPHUCTON YTIIEPOIUCTON CTaIn
(manpumep, ASTM AS516), nuamerpom ot 6 M (20 pyroB) mo 9 m (30 dpyron),
KOTOpBIE MOTYT 3KCIUTyaTHPOBAaThCA MpPH JABJICHUU CBbIIE WM paBHOM 2 MIla
(300 pynT/KB. nmIOWIM) U WUMEIOT KOPPO3HMOHHBIM JOMYCK B 6 MM WM OOJIbIIE,
CHEIHaIbHO TpeIHa3HAaYeHbl WM IOATOTOBIIEHBI ISl MPOU3BOACTBA TXKEION
BOJIbI ITyTEM HCIIOJIb30BaHMUs MPoIiecca U30TOMMHOTO 0OMEHa BOJIbI U CEPOBOIOPOA.

I'azonyBKM U KOMIIpeccOpbI

Onnocrynenyarsie, ManoHanopHeie (t.e. 0,2 MIla wnmu 30 dyHT/KB. AroiiMm)
HEHTPOOEKHBIE Ta30/1yBKU WJIM KOMIIPECCOPHI ISl LUPKYISALUN CEPOBOIOPOTHOTO
rasza (t.e. rasa, comepxkamero 6onee 70% H,S), cnmenumanpHO TpenHa3HAYCHHBIC
WIM TOJATOTOBJIEHHBIE NJIsi MPOU3BOJCTBA TSKENIOM BOJABI MyTEM HCIOJIb30BaHUS
mporecca oOMeHa BOJbI M CEpOBOJOPOJA. ITU Ta30[lyBKU WM KOMIIPECCOPHI
MMCIOT  TPOM3BOAMTEIBHOCTh,  MPEBBIAONIYI0O WIH  PaBHYIO 56 M/c.
(120 000 SSFM) nipu 3KCIuTyaTalldy 1Mo JaBICHUEM, TPEBBIIIAIONIAM UITH PABHBIM
1,8 MIla (260 ¢byHT/KB. I10iM) Ha BXOJIE, U CHA0KEHBI CaTbHUKAMH, YCTOMYHUBBIMHU
K Bo3aencTuio H,S.

AMMMAYHO-BOJOPOAHbIE 00MEHHbIE KOJOHHBI

AMMMAYHO-BOJOPOIHBIE OOMEHHBIC KOJOHHBI BBICOTOHM OoJjiee MW paBHOU 35 M
(114,3 dyroB) mmamerpom ot 1,5 M (4,9 dyroB) no 2,5 m (8,2 dyToB), KOTOpHIE
MOTYT  O3KCIUTyaTUPOBAaTbCs  MOJ  JaBlieHWeM, mpeBbimaronmM 15 Mlla
(2225 dbyHT/KB. M10MIM), CHIENIMATBLHO MPEIHA3HAYCHHBIC WIIH MTOATOTOBICHHBIC TSI
MIPOU3BOICTBA TSHKETION BOABI ITyTEM HCITOIB30BaHMsI IIpoliecca 0OOMeHa aMMUaKa 1
BOJZIOpO/a. OTH KOJOHHBI UMEIOT TaK)Ke MO MEHBIIEH Mepe OJHO OTOOPTOBAaHHOE
OCEBOE OTBEPCTHE TOTO JK€ OWAaMETpa, YTO M IMWIMHAPUYECKAs YacTh, 4epe3
KOTOPYIO MOTYT BCTaBJISThCS WJIM BBIHUMATHCSI BHYTPEHHUE YaCTH KOJIOHHBI.
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BHyTpeHHl/le YaCTHU KOJOHHBI H CTYIICHYATBIC HACOCHI

BHyTpeHHne 9acTh  KOJIOHHBI M  CTyNE€HYaTble  HACOChl, CHEIHAIbHO
npelHa3HaYeHHbIE WM MOJArOTOBICHHBIE AJI KOJIOHH JUIsl TPOU3BOJCTBA TXKEION
BOJBI IIyT€M HCIOJIb30BAaHUS TMpollecca aMMHUAYHO-BOJOPOAHOIO OOMEHa.
BHyTpeHHHe 4YacTM KOJIOHHBI BKJIIOYAIOT —CIEUUAIbHO MpeIHa3HAYCHHbIE
KOHTaKTOpPbl MEXAY CTYNEHSIMH, COJCHCTBYIOIIME TECHOMY KOHTAaKTy Ta3a u
xuakoctd. CTyneHYaTble HAcOChl BKIIIOYAIOT CIEHUANbHO IMpeJIHa3HauYCHHBIE
NOrpy)XKaeMble B JKUJIKOCTb HACOCHI Ui LHUPKYISIHUHM SKUJIKOTO aMMHaka B
npenenax o0bemMa KOHTaKTOPOB, HAXOSIIMXCS BHYTPH CTYIIEHEH KOJIOHH.

YcTaHoBKH sl KpPE€KHHTIa aMMHaKa

YCTaHOBKM Ui KpPEKWHTa aMMHaKa, »JKCIUIyaTHpyeMble TIOf JIaBJICHHUEM,
npeBbImaomuM Wik paBHeiM 3 MIla (450 ¢yHT/KB. m10iiM), CHenuagIbHO
npeHa3HaYeHHbIC WM MTOATOTOBICHHBIE /IS TPOU3BOJICTBA TSDKEION BOMBI ITyTEM
UCTIOJTB30BaHUS TIPOIIecca H30TOIMMHOTO 0OMEHa aMMHUaKa M BOJIOPO/Ia.

NudpakpacHbie aHATU3ATOPHI MOTJIOEHUS

WudpakpacHble aHaIU3aTOPbl MOIJIOMICHUS, CIHOCOOHBIE OCYIIECTBIIATH aHAIHU3
COOTHOILIEHUSI MEXAYy BOJAOPOJOM M JeHTepueM B peailbHOM MaciuTabe BpeMeHH,
KOIla KOHIIEHTPALMKU AEUTEepHs paBHbI WM NpeBbiaroT 90%.

KaraauTtnueckue nmeuu

Karanuruueckne medu s nepepabOTKH OOOTalleHHOro JACHTEPUEBOro Taza B
TSOKCIIYIO BOJY, CIENUAIbHO TpeIHA3HAYCHHBIC WM IOJATOTOBICHHBIC JIIS
MPOW3BOJICTBA TSDKEJIOH BOJBI IIYTEM HCIIOJIb30BAaHHS TIpoIlecca H30TOITHOTO
oOMeHa aMMHaKa U BOJOpO/Ia.

IToaHble cHUCTEMBI AJIsd BOCCTAHOBJICHUSA THKEJ0H BOAbI MJIH KOJOHHBI JJISA
ITOro

IToyHBIE CHCTEMBI BOCCTAHOBJICHHS TSDKEJIOM BOJBI WJIM KOJIOHHBI JJISI 9TOrO,
CIENUAaIbHO TIPEJAHA3HAYCHHBIC WJIM TOJATOTOBJIEHHBIC JIJII BOCCTAHOBJICHUS
TSDKEJION BOJIBI 10 KOHIIGHTPAIIUU JIESHTEPHUsT PEaKTOPHOTO KayeCTBa.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTU CHCTEMBI, B KOTOPBIX JJIsi OTACICHUS TSHKEJIOH BOJBI OT JIETKOH BOJBI OOBIYHO
UCTIONIB3YETCS TMPOIlecC BOJHOW JUCTWIUISAIMU, CHENUAIBHO TIpEeJHA3HAYCHBI WIIH
MOJITOTOBJICHBI JISI TIPOM3BOJICTBA TSDKETIOH BOJBI PEaKTOPHOTO KadecTBa (T.e. OOBIYHO
99,75% oxucu neiTepusi) U3 3amacoB TSDKEION BOJIBI MEHBIIIEH KOHIIEHTPAITHH.
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7.

7.1.

7.1.1.

YcTraHoBKH AJ11 KOHBEPCHMH YpPaHa MW IUIYTOHHS, HCHOJIb3yeMble MpPHU
U3rOTOBJIEHUM TOIUIMBHBIX 3JJ1€MEHTOB W pa3iejeHMH H30TONOB YypaHa,
COIJIACHO OMpeJieJIeHUsIM, CO/lep:KaluMcs B pa3aejax 4 U 5, COOTBeTCTBEHHO,
a Take CHeUMAJbLHO TNpeIHA3HAYEHHOEe WJIH NOATOTOBJIEHHOE IJsl 3TOro
oOopynoBaHue.

OKCIIOPT

OKCHOPT MONHOTO KOMIUIEKTa OCHOBHBIX TPEIMETOB B paMKaxX 3TOW TPaHHUIBI OyneT
MPOUCXOANTH TOJBKO B COOTBETCTBHH C Tpoleaypamu PykoBomasmmx mpuHIMIOB. Bce
YCTaHOBKH, CHCTEMBl W CIEIUAIbHO TpeJHa3HAUY€HHOE WM  IOATOTOBIEHHOE
o0opyZioBaHWE B paMKax JTOH TpaHHILI MOTYT WCIONB30BAThCS JUIS TepepabOTKH,
MIPOU3BOICTBA WIIH NCTIONB30BAHMS CIIEIIHANIBHOTO PACIHICTIISIONIETOCs MaTepraa.

YcTaHOBKH /I KOHBEPCHHM YpPaHa U CHEeNHAJIbHO NpelHA3HAYEHHOEe HJIU
NO/ATOTOBJIEHHOE /1JIs1 3TOr0 000py/10BaHuUe.

BBOJHOE 3AMEYAHUNE

B ycranoBkax m cucremMax UIsi KOHBEPCHH ypaHa MOXET OCYIIECTBISTHCS OIHO WIIH
HECKOJIBKO TPEBpaIleHUuil U3 OAHOTO XMMHYECKOTO M30TONa ypaHa B APYroH, BKIIOYAs:
KOHBEpCHIO KOHIIEHTpaToB ypaHoBo# pyasl B UO;, korBepcuo UO; B UO,, KOHBEPCHIO
okuceit ypana B UF, unu UF,, kouBepcuto UF, B UF,, konsepcuto UF¢ B UF,, koHBepcuto
UF, B MeTaimtndecKkuil ypad ¥ KoHBepcuio ¢propuaos ypana B UO,. MHorue KIIO4eBbIC
KOMIIOHEHTHI 00OpyNOBaHMUS YCTaHOBOK I KOHBEPCHH YpaHa XapaKTepHBI s
HEKOTOPBIX CEKTOPOB XHUMHUYECKOH 00pabaThiBaroliell NpOMBIIUICHHOCTH. Hampumep,
BUIBl 00OPYAOBaHUS, HCIONB3YEMOT0 B OTHX MPOIECCaxX, MOTYT BKIIOYaTh:  MEYH,
KapycCelbHbIE II€YH, PEaKTOPBl C TICEBJOOKIKEHHBIM CII0EM KaTaju3aTopa, >KapoBbIe
peakTopHBIE OamiHW, >KUAKOCTHBIE WEHTPUPYTH, AUCTHILIISAIHNOHHBIE KOJOHHBI U
KUAKOCTHO-KHUIKOCTHBIE dKCTPAKIIMOHHBIE KONOHHBL. OJHAKO HE MHOTHE KOMIOHEHTHI
obopymoBaHUSI WMEIOTCS B "TOTOBOM BHie"; OONBIIMHCTBO W3 HHUX IOJDKHBI OBITH
MOJITOTOBIIEHBI COTJIACHO TPEOOBAaHMAM W CHEIU(PHUKAIUAM 3aKa3unka. B HEKOTOpBIX
cry4yasx TpeOyeTrcs YYHWTHIBaTh CHEIHMaJbHBIE TPOEKTHBIE W  KOHCTPYKTOPCKHE
0COOCHHOCTH JIISl 3allIUTHI OT arpecCHBHBIX CBONCTB HEKOTOPHIX W3 00pabaThIBacMBIX
xumudeckux BemectB (HF, F,, CIF; u dropunbl ypana), a Takke OmaceHHs, CBSI3aHHEIC C
AIEpHONl KpUTHYHOCThIO.  HakoHel, ciemyer OTMETHTb, YTO BO BCEX IMpoleccax
KOHBEPCHH ypaHa KOMIIOHEHTHI 0OOpyIOBaHWs, KOTOpPBIE OTAEIHHO CHEIHabHO He
MpeIHa3HA4YeHbl WM MOATOTOBIIEHBI JJISi KOHBEPCHH ypaHa, MOTYT OBITh OOBEIWHEHBI B
CHCTEMBI, KOTOPbIE CIEIHATBHO MPpeIHA3HAYECHbI WU MTOATOTOBJICHBI ISl UCIOIB30BAHUS
B IEJIIX KOHBEPCUH YpaHa.

CnenuanbHO TNpeJHA3HAYEeHHble WJIM TMOATOTOBJIEHHbIE CHCTEMbI s
KOHBEPCHU KOHIEHTPATOB ypaHoBoi pyabsl B UO3

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KouBepcust koHIeHTpaTOB ypaHOBoW pyasl B UO; MOXKET OCYIIECTBISTHCS CHayala
MOCPEJICTBOM PAcTBOPEHHsI PyJIbl B a30THOW KHCJIOTE M OKCTPAKIUM OYHIICHHOTO
reKcarujipara ypaHWIIUHUTPATa C TOMOIIBI) TAaKOTO PACTBOPHUTENs, KaK TPUOYTHI
docdar. 3aTem rexcaruapar ypaHwiauHUTpaTa npeodpasyercs B UO; 1100 oCpeicTBOM
KOHIICHTpAIlMH W JICHUTPAIlUH, JHUOO0 TMOCPEACTBOM HEHTpanu3aluu ra3000pa3HbIM
aMMHAaKOM JUIS TIOJYYEHUS TUypaHaTa aMMOHHUSI C TIOCJICAYIONIeH QuibTpamuei, CynKon
Y KaJbIIMHUPOBAHUEM.
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CneuuajbHO TpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIE CHCTEMbI ISl
kouBepcuu UO; B UF¢

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UF¢ MOKeT OCYIIECTBISITBCS HETIOCPEACTBEHHO (hTopupoBaHueM. s
nporiecca TpedyeTcst HCTOYHUK Ta3000pazHoro GTopa Wir Tpex(HTOPUCTOro XIopa.

CneuuajbHO TpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIE CHCTEMbI ISl
kouBepcun UO;3 B UO,

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcuss UO; B UO, MOXKET OCYIIECTBIATHCS IMOCPENCTBOM BoccTaHoBiIeHUs UO;
ra3000pa3HbIM KPEKHHIM-aMMHAKOM HIIA BOJIOPOJIOM.

CneuuajbHO TMpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIE CHCTEMbI ISl
kouBepcun UO; B UF4

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Koneepcus UO, B UF, MoXeT ocymecTBIATbCS TmocpenctBoM peakmuun UQO, ¢
razoo6pasueM propucteiM BogopoaoM (HF) mpu temmeparype 300-500°C.

CneuuajbHO TpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIE CHCTEMbI ISl
kouBepcuu UF4 B UF¢

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcuss UF,; B UF4 ocyiiecTBisieTcss TOCPEACTBOM 3K30TEPMUUYECKOM peakiuu C
¢ropom B peakropHoit OamiHe. UFg KOHACGHCHPYETCS W3 TOpAYMX JICTYYMX TIa30B
MOCPEACTBOM TMPOMYCKaHWA TIOTOKa Ta3a dYepe3 XOJOMHYI0 JIOBYIIKY, OXJIXKICHHYIO
1o -10°C. [lns nporiiecca TpeOyeTcsl HCTOUHUK ra3000pa3Horo gropa.

CnenuanbHO TNpeJHA3HAYeHHble WJIM TMOATOTOBJIEHHbIE CHCTEMBbI s
kouBepcun UF4 B MeTa/uinyeckuii ypan

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcus UF,; B MeTauIM4ecKUd ypaH OCYIIECTBIAETCS IOCPEIACTBOM  €ro
BOCCTAaHOBJICHHSI MarHueM (KPYITHbIC TapTHUW) WM KajablleM (Manble mapTuu). Peaxrus
OCYIIECTBIISAETCS TIPH TeMITepaTypax BBIIIE TOUKH IiaBiaeHus ypana (1130°C).

CneuuajbHO TpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIE CHCTEMbI ISl
kouBepcun UFg B UO,

ITOACHUTEJIBHOE 3AMEYAHUE
Konsepcus UFg B UO, MOXKET OCYIIECTBISATHCS TOCPEACTBOM OJTHOTO U3 TPEX MPOIECCOB.

B nmepBoMm nportecce UFg BocctanaBnuBaercs u ruaponusyercs B UO, ¢ HCTIOIb30BaHUEM
BoJlopoJia u napa. Bo BTopom mporiecce UFg ruiponusyercs pacTBOPEHUEM B BOJE, JJIs
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7.1.8.

7.1.9.

OCaXKJIeHWs JMypaHaTa aMMOHUS OOABIsICTCS aMMHUAK, a TMypaHaT BOCCTAHABIMBACTCS B
UO, Bomopoaom nipu Temmeparype 820°C. Ilpm tperbeM mporiecce razoodpaszasie UFg,
CO, u NH; cMmemunBaroTes B Bojie, OCaKaasi ypaHUIKapOOHAT aMMOHHUS. Y paHUIKapOOHAT
aMMOHUSI CMEIIMBAETCA C MMapoM ® BomoporoMm mpu Temmeparype S500-600°C ms
npomusBoactBa UO..

Koneepcuss UFs B UO, 9acTo OCyIIECTBISCTCS HA TEPBON CTYINCHW YCTAHOBKH IIO
W3TOTOBJICHHUIO TOTLIHBA.

CneuuajbHO TMpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIE CHCTEMbI ISl
kouBepcuu UF¢ B UF,4

ITOACHUTEJIBHOE 3AMEYAHUE
Konsepcus UFq B UF, ocyiiecTBisieTca mocpe/iCTBOM BOCCTAHOBIIEHUSI BOJOPOIOM.

CneuuajbHO TMpeAHA3HAYEHHbIe MJIH TNOJATOTOBJEHHbIe CHCTEMbI ISl
kouBepcun UO; B UCl,

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Koneepcuss UO, B UCl; MOXET OCYIIECTBIATHCS ITOCPEICTBOM OJHOTO M3 JBYX
nporeccoB. B mepBom mporecce UO, pearupyer ¢ 4eThIpexxaopucThiM yriepooM (CCly)
npubnusuTrensHo npu temmepatrype 400°C.  Bo Btopom mpomecce UQO, pearupyer
npubausuTensHo npu temieparype 700°C B mpucyrcTBuu razooi caxu (CAS 1333-86-
4), okucH yriepoaa u xjopa mis npousoactea UCH,.
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YcTaHOBKH /51 KOHBEPCHH IJIYTOHHMS U CHENUAJTbHO NMpeIHAa3HAYeHHOe MU
NOATOTOBJIEHHOE [IJIs1 3TOr0 000py/10BaHUe

BBOJIHOE 3AMEYAHUNE

B ycranmoBkax W cmcreMax ISl KOHBEPCHH IUTYTOHHS OCYIIECTBISIETCS OIHO WIIH
HECKOJIbKO TIpeBpalleHN W3 OJHOI0 XHWMHYECKOTO H30TONa IUTYyTOHUS B JPYTOH,
BKJTFOYAs: KOHBEPCHIO HUTpaTa ImIyToHus B PuO,, koasepcuio PuO, B PuF,, n koaBepcuro
PuF, B Merammuyeckwii TUTyTOHHWH. YCTaHOBKH IS KOHBEPCHU IUTYTOHHSI OOBITHO
acCOLMUPYIOTCS €  IepepabaTbIBAlONIMMKU  YCTaHOBKAMHM, HO  MOTYT  TakKXke
aCCOLIMMUPOBATHCS C YCTAHOBKAMHM JUIS W3TOTOBJICHUS IUTyTOHHEBOTO TOIUIMBA. MHOTHE
KITIOYeBBbIe KOMITOHEHTHI 000PYAOBaHUS YCTAHOBOK I KOHBEPCHHU TUTYTOHUS XapaKTEPHBI
JUTSI HEKOTOPBIX CEKTOPOB XUMHUECKOH 00pabaThIBaIoIIeH MpOMBIIIICHHOCTH. Hampumep,
BUIBl 000OPYAOBaHUS, HCIONB3YEeMOT0 B AITHX MpOIECCaxX, MOTYT BKIIOYaTh:  MEYH,
KapyCelbHBIE TI€YH, PEaKTOPHl C ICEBIOOKIDKEHHBIM CIIOEM KaTalau3aTropa, >KapoBHIE
peakTopHBIe OaliHW, >KUAKOCTHBIE UEHTPUPYTH, AUCTHIIISIHNOHHBIE KOJOHHBI U
JKUAKOCTHO-XKHUIKOCTHBIE OSKCTPAKI[MOHHBIE KOJIOHHBL. ~MOTryT MOTpeOdOBaThCS TakKKe
“ropsiaue KaMepsl’, IepUaTOYHbIe OOKCH M JUCTAHIIMOHHBIE MAHUIYIATOPEl. OmHAKO HE
MHOTHE KOMIIOHCHTHI 000OpYAOBaHMS UMEIOTCSA B "TOTOBOM BHE"; OOJBITHMHCTBO U3 HHUX
JIOJDKHBI OBITH MTOJITOTOBJICHBI COTJIACHO TPeOOBaHMAM U crieriuduKkaiusm 3akazunka. [Ipu
MPOEKTUPOBAHUN HEOOXOINMO YAENATh MPHUCTATHHOE BHHMAaHHE OCOOBIM OMACHOCTSIM
paaralMOHHOTO BO3ACHCTBHUSA, TOKCHYHOCTH U KPUTHYHOCTH, CBSI3aHHBIM C IUTyTOHHEM. B
HEKOTOPBIX CIIydasx TpeOyeTcs YUUTHIBATH CIIENUAIbHBIE TPOEKTHBIE U KOHCTPYKTOPCKUE
0COOCHHOCTH JIISl 3alIUThl OT arpecCHBHBIX CBONCTB HEKOTOPHIX U3 00pabaThIBacMbIX
xumpudeckux BemecTB (Hampumep HF). Haxkonern, ciemyer oTMeTWTh, YTO IJIT BCEX
MPOIECCOB KOHBEPCHH IUIYTOHHS KOMIIOHEHTHI O00OpYHOBaHUS, KOTOPHIE OTIEITHHO
CHENUaTbHO He MpeaHa3HA4YeHbl WJIM TOATOTOBIEHBI ISl KOHBEPCHU ILTYTOHHS, MOTYT
OBITH OOBEIMHEHBI B CHCTEMBI, KOTOPBIE CIIEHUANBHO MPEeIHA3HAYECHBI WIIHA TTOATOTOBICHBI
JUTSL ICTIONTB30BAHUS B IIETISIX KOHBEPCHUHU TUTYTOHUSI.

Cl'[eI[I/IaJIBHO npeaHasHaYCHHbIC HJX TIOATOTOBJICHHbLIE CHUCTEMbI [1JIsA
KOHBEPCUHM HUTPATA NNIYTOHUA B OKCHU/T

[MTOACHUTEJIbBHOE 3AMEYAHUNE

B u4mcno OCHOBHBIX oOIepammii 3TOTO MpoIecca BXOAAT: XpaHCHHE M KOPPEKTHPOBKA
UCXOJHOTO TEXHOJOTUYECKOI0 MaTepuaia, OCAKIACHUE U Pa3/ICICHUE TBEPIOU U SKHUIKOH
(ha3pl, MpokaMBaHue, OOpaIeHUEe C MPOJAYKTOM, BEHTIISAIUS, OOpaIIeHUE C OTXOAaMU U
YIpaBJICHHUE TPOIECCOM. TEXHOJIOTHYSCKUE CUCTEMBI, B YaCTHOCTH, 000PYAYIOTCS TaKUM
o0pa3omM, 4TOOBI M30€kKaTh MOCTIIKEHUS KPUTUYHOCTH U PATUAIMOHHBIX 3(dekToB, a
TaK)Ke CBECTH K MHHUMYMY OITACHOCTH, CBSI3aHHBIC C TOKCHYHOCThIO. Ha OGonbIimHCTBE
YCTaHOBOK MO TepepabOTKe 3TOT MPOIECC BKIOYACT KOHBEPCHIO HUTpaTa TUTYTOHUS B
JIBYOKHCH ILTYyTOHUA. [Ipyrue mporeccsl MOTYT BKJIFOUATh OCAXKACHHUE OKCAIaTa ITyTOHUS
WJIH TIEPEKUCH LTy TOHUS.
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7.2.2.

CrnenuajbHO npeaHasHa4Y€eHHbIC HWJIH IOATOTOBJCHHBIC CHUCTEMbI IJdA
MpPOMU3BOACTBA METANIUYICCKOIO IJIYTOHUSA

[MTOACHUTEJIbBHOE 3AMEYAHUNE

3roT mporecc 0OBIMHO BKIIOYAET (TOPUPOBAHHE JBYOKHCH IUTYTOHHS, KaK MPAaBHIO C
NPUMEHEHUEM BBICOKOAKTUBHOI'O (PTOPHCTOTO BOJIOPO/IA, C IIETbIO MPOU3BOJICTBA (hTopHIa
TUTYyTOHHS, KOTOPBII BIOCIEJCTBUM BOCCTAHABIUBACTCS C IOMOIIBI0 METALTHYECKOTO
KaJbIMsl BBICOKOW YHCTOTHI JJISl TIONYYEHHS METAJUIMYECKOTO IUTYTOHUS W (ropuma
KaJbllisl B BUJE NUIaKka. B YHCIO OCHOBHBIX OINEPalUii NAaHHOTO MpoIecca BXOJSAT:
(dhropupoBaHue (HalpUMEpP, ¢ MPUMEHEHHEM O00pPYI0BaHHS, COACPIKAIIETO OJaropOIHbIC
METAaJUTBI WK 3alIHIICHHOTO MOKPHITUEM M3 HUX), BOCCTAHOBJIICHHE MeTaia (Harnpumep, ¢
NpUMEHEHUEM KepaMHUYEeCKHX THIJICH), pereHepanus Iiaka, oOpalieHue ¢ IMPOTYKTOM,
BEHTHWISIIUS, OOpalleHue C OTXOJaMH W YIpaBJCHUE TporeccoM. TexHoIorndeckue
CHCTEMBI, B YaCTHOCTH, OOOpPYAYIOTCS TakKWUM 00pa3oM, dTOOBI M30ekKaTh JOCTHKCHUS
KPUTUYHOCTH H PAJHAIUOHHBIX dPPEKTOB, a TaKKe CBECTH K MUHHMYMY OIACHOCTH,
CBSI3aHHBIE C TOKCHUYHOCTHIO. JIpyrue mpoliecchl BKIIOYAOT (TOPUpPOBAHHE OKcaiara
TUTYTOHHUS WITH TIEPEKHUCH TLTYTOHUS C TIOCIIEYIONINM BOCCTAHOBIICHHEM METaa.
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IMPHJIO)KEHHUE C

KPUTEPUU YPOBHEN ®U3NYECKOM 3AIIUTHI

Lenpto Qu3nueckoil 3amuThl SAACPHBIX MAaTEPUATIOB SBJSIETCS MNPEIOTBpAICHUE
HECAHKIIMOHMPOBAHHOTO HCIIOJNIB30BAHUS STHUX MAaTEpUANOB U OOpalleHus C HHUMH.
IIyuktr 3 a) PykoBoadmux NPUHLMIIOB NPEIYyCMaTPUBAET COIVIACOBAHHE MEXIY
MOCTABIIMKAMU YPOBHEH 3aIMThI, KOTOPbIE JOJDKHBI OBITH 0OECIIEYEeHBI B 3aBHCHUMOCTH
OT THUMAa MAaTepUaIoB, OOOPYIOBaHMA U YCTAHOBOK, HAa KOTOPBIX HAXOIATCS OSTH
MaTepHuabl, C Y4eTOM MEKIYHAPOIHBIX PEKOMEHAALUH.

[Tynkr 3 b) PykoBoasimux NMpUHIMIIOB MPEIyCMAaTPUBAET, YTO OCYIIECTBICHHE MEp II0
(bu3nYecKoil 3aInTe B CTpaHe-ToIydaTese siBIsSETCS 00I3aHHOCTBIO IPABUTENbCTBA ATOM
crpanbl. OnHAKO YpOBHHM (PM3UYECKOM 3aIIMTHI, HA KOTOPBIX JOJKHBI OBITH OCHOBAHbI
3T MEpbl, JOJDKHBI OBITh MPEIMETOM COTJIAIICHUS MEXIY IOCTaBIIUKOM U
nojyJaresneM. B 3TOM KOHTeKcTe Takue TpeOOBaHUS JOJDKHBI MPUMEHSTHCS KO BCEM
rOCyapCTBaM.

HokymeHT MexayHaponHoro areHTctBa 1o aromHoil sHeprunm INFCIRC/225,
o3arjaBieHHbI "®usznueckas 3aluTa SIAEPHBIX MaTepuaNoB', W aAHAJIOTMYHBIE
JOKYMEHTBI, KOTOpPbIE BpEMs OT BpPEMEHHU IOATOTABIMBAIOTCS MEXIyHAPOJHBIMU
rpylnamMu 3KCHEepTOB M JOMOJHSIOTCS IO Mepe HEoOXOAMMOCTH, 4YTOObI y4ecTh
M3MEHEHHE TI0JIOKEHUS B 9TOM 00JacCTH M YpPOBEHb 3HAHWH B OTHOIICHUU (PU3UYECKOMN
3alUTBl SJEPHOTO MaTepuala, SBISIFOTCS II0JE€3HOM OCHOBOM Il pPYKOBOZACTBA
rOCYAapCTB-IIOTyYaTesiell mpu pa3paboTKe CHUCTEMBl MEp M MpoLeayp Mo (U3HYecKoin
3aIuTe.

Knaccudukanus saepHOro Marepuaia mo KaTeropusiM, IpeCTaBICHHAs B MPUIaraeMoiu
Ta0JIuIle, UM B TOM BUJE, KAK OHA MOXKET U3MEHSTHCS BPEMsI OT BPEMEHHU 110 B3aUMHOM
JIOTOBOPEHHOCTH MEXAY MOCTaBIIUKAMHU, CIYKUT COTJIAaCOBAaHHOM OCHOBOM 1St
onpeieNieHUus] KOHKPETHBIX YPOBHEH (M3MUECKON 3alIMThl B 3aBUCHMOCTH OT THIIA
MaTepuagoB, 0OOPYJIOBAHHUS W YCTAHOBOK, Ha KOTOPBIX HAXOMATCS TaKHE MaTepUAIIbI,
coryacHo myHKTaMm 3 a) u 3 b) PykoBoasIux MpUHIUIIOB.

CornacoBaHHbIE YPOBHH (PH3UYECKOW 3alIUTHI, KOTOPHIE IOJDKHBI OBITH OOECIICUCHBI
KOMIIETCHTHBIMU HAI[MOHANBHBIMA OpPraHaMU TpPH HCIONb30BAaHUHM, XPAHCHUH W
MEPEeBO3KE MAaTEepPHANIOB, IEPEUYMCICHHBIX B NpHUIaraeMoil Tabiuile, Kak MHHHMYM,
BKITIOYAIOT CJICIYIOIINE MEPHI 3aIIUTHI:

KATEI'OPUA 111
Hcnoab3oBaHue M XpaHeHHe B IIPEEiax 30HbI, IOCTYI B KOTOPYIO KOHTPOIUPYETCS.

IlepeBo3ka  co CHELMAJbHBIMM  MEpaMH  NPEAOCTOPOKHOCTH, BKJIIOUast
[IPEBAPUTENIbHYIO  JOTOBOPEHHOCTh  MEXAY  OTIPABUTENEM, IOJIydaTeleM U
[IEPEBO3UYMKOM, M  IIPEIBAPUTEIIBHOE  COIJIAIIEHWE  MEXIy  OpraHM3alUsIMH,
HaXOJAIIMMHUCA TOJ IOPUCAUKIUEN U PYKOBOJCTBYIOIIMMHUCS HOPMaMHU PETYINPOBAHUS
rocyJapCTB-IIOCTABIIMKOB U rocy1apcTB-II0JIyyaTeleH, COOTBETCTBEHHO,
IIpelycMaTpUBAIOLINE B CIy4ae MEKAYHApPOAHON NEPEBO3KU BpPEMs, MECTO U MPOLETypHI
nepelaud OTBETCTBEHHOCTH 3 IIEPEBO3KY.
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KATEI'OPHA 1T

Hcnoab3oBaHue W XpaHeHHe B Ipefenax 3allUIICHHOW 30HBIL, JOCTYH B KOTOPYIO
KOHTPOJIUPYETCS, T.€. 30HbI, HAXOJSIIEHCS MO MOCTOSHHBIM HAaOII0IEHUEM OXpaHbl WIN
3JIEKTPOHHBIX YCTPOUCTB, OOHECEHHO! (pU3HUECKUM OapbepoM € OTPAHUUYCHHBIM YHCIIOM
MPOIMYCKHBIX MYHKTOB, TOJ COOTBETCTBYIOUIMM KOHTpPOJIEM, WJIH JIOOOH 30HBI C
HKBUBAJICHTHBIM YPOBHEM (PU3MUECKON 3aIMTHI.

IlepeBo3ka co CHelHaTbHbIMU MepaMu MPEI0CTOPOKHOCTH, BKJIIOYast
MpEeBAPUTENIbHYIO  JOTOBOPEHHOCTh  MEXAY  OTIpaBUTENEM, IOJydyaTeleM U
MEePEeBO3UYMKOM, M  MPEIBAPUTENIbHOE  COTJIAlIEHHEe  MEXIy  OpraHHU3alusIMHU,
HAXOJIIIMMHUCS TOJ] IOPUCAUKIIUEH U PYKOBOJCTBYIOIIMMHUCS HOPMaMU PETyINPOBAHUS
rocyJIapCTB-MOCTABIINKOB u rocy1apcTB-MoryyaTenie, COOTBETCTBEHHO,
MpelycMaTpUBAIOIINe B CIy4yae MEKIYHApPOIHON MEePEeBO3KU BPEMs, MECTO U MPOLETypHI
nepeayd OTBETCTBEHHOCTH 3@ TPAHCIIOPTUPOBKY.

KATEI'OPUA 1

Marepuansl 3TOW KAaTerOpWHM JOJDKHBI OBITh 3aIlMIICHBl HanOOJee HaJIeKHBIMHU
CHUCTEMaMH MPOTHB HECAHKITMOHUPOBAHHOTO UCIIOIB30BAHMS CIICIYIOIINM 00pa3oM:

Hcnosb3oBanue M XpaHeHHe B IIpelelaX YCWICHHO 3alllMIICHHOM 30HBI, T.C.
3alIMIIEHHON 30HBI, KAK OHA OlpenesieHa i Kareropuu Il Beilie, JOCTYNl B KOTOPYHO
JOMOTHUTEIBHO OrpaHUYEH JUIAMH, HAJEKHOCTh KOTOPHIX ObUIa MpOBEpEHa, M MOJ
HAOJIOZCHUEM OXpaHbl, TECHO CBS3aHHOH C COOTBETCTBYIOUIMMU CHUCTEMaMHU
pearupoBanus. CrenuanbHble MEpBI, IPUHATHIE B ATOW CBSA3M, JOJDKHBI UMETh CBOEH
LEJIbI0 OOHApY)KEHUE M MPEJ0TBpAlleHUE JIF000r0 HamaJeHus, HeCAHKIIMOHUPOBAHHOTO
JOCTyIa WIM HECAHKLIMOHUPOBAHHOTO U3BATHS MaTEpHUAIIa.

IlepeBo3ka co cnenualbHBIMH MEpaMH MPEIOCTOPOKHOCTH, KaK OHA OMpe/iesieHa BbIIIE
1l miepeBo3ku MarepuasioB kareropusim Il m III, u B pomosiHEHWE K 3TOMY, TOA
MOCTOSIHHBIM HaOJII0JIEHUEM KOHBOSI U MPH YCIOBHUSAX, KOTOpPbIE 00ECIEUHBAIOT TECHYIO
CBSI3b C COOTBETCTBYIOIIMMU CHJIAaMU PEarupoOBaHuUs.

6.  IlocTaBUMKM AOJDKHBI TPeOOBAaTh OT IMOJydaTeneld HWIACHTU(UKALUU TeX OpraHu3aluil
WIA OPraHOB, KOTOpPbIE HECYT OTBETCTBEHHOCTb 3a OOECIeYeHHE TOro, 4TOOBI YPOBHHU
3aIMThl  OBTM  JIOCTaTOYHBIMH, M 32 BHYTPEHHIOIO KOOPAMHAIMIO Mep IO
pearupoBaHMIO/BO3BPAIICHUIO  MaTEpUaloB B  Cllydyae  HECAaHKIMOHUPOBAHHOTO
WCTOJIb30BAHUS 3alIMIIECHHBIX MaTepUaloB MM oOpamieHus ¢ HumHu. IlocTaBmuku u
[IOJIy4aTed JOJDKHBI TAaKXKE OIPENEIUTh OTBETCTBEHHBIX B CBOUX HAI[MOHAJIBHBIX
opraHax 3a OCYLIECTBJICHUE KOHTAaKTOB U COTPYJHUYECTBA IO BOIIPOCAM IEPEBO3KH 3a
IIPEACIIbI CTPAHbL U APYTUM BOIIPOCAM, PEACTaBIAIOIINUM B3aUMHBINA HHTEpEC.
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TABJULA: KATET'OPUU AAEPHOI'O MATEPHUAJIA

Kareropun
Marepuan ®dopma | 11 I
1. [Tnyronunii*[a] Heobmyuennsrii* [b] 2 Kr win 6ojiee MeHee 2 Kr, Ho 6osee 500 T 500 r wiu MmeHee*|[c]
2. Ypan-235 HeoOmyuennsriii* [b]
- ypaH ¢ oorameHneM 1o ypaty-235 5 kr wm bonee MeHee 5 Kr, Ho Oonee 1 xr 1 xr uu Menee*|[c]
oT 20% u BbIIIE
- ypaH ¢ oBorame e 1o ypany-235 - 10 xr unu 6o7ee menee 10 kr¥[c]
ot 10% no 20%
- ypaH ¢ oboraieH’eM mo ypany-235 } ) 10 xr nmu Gonee
BEIIIIE IPUPOTHOTO, HO MeHbIe 10% *[d]
3. VYpan-233 Heobmyuennsrii* [b] 2 Kr win 6ojee MeHee 2 Kr, Ho 0osee 500 T 500 r wn MeHee*|[c]

4. Ob6Iy4eHHOE TOTUTHBO

OOeTHEeHHBIH WITH TTPUPOTHBIH
ypaH, TOpuil Win
HHU3K0000raIeHHO€e TOIIINBO
(c conepxannem menee 10%
nensierocst matepuana)*[e]|[f]

[a] Kak aTo onpeneneno B MIcxoIHOM CIIHCKeE.

[b] Marepuan, He 00ydeHHBIH B peaKkTOpe, UM MaTepual, 00JydeHHBIH B peakTope, HO C YPOBHEM U3IYYCHHS, paBHBIM WK MeHbIe 100 paa/d Ha pacCTOSHUH OHOTO
MeTpa 0e3 3amuThl (OHOIOTHIECKOM).

[C] KOHI/I‘ICCTBO, MCHbLICEC, YEM PAAUOJIOTMICCKHU 3HAYUMOC KOJIMYCCTBO, JOJKHO UCKIIOYATHCA U3 [laHHOﬁ KaTeropuu.

[d] 3amura mpupogHOTO ypaHa, 0OCIHEHHOTO ypaHa W TOPHS, a TaKXKe KOJMYECTB ypaHa, oboramieHHbIX MeHee deM 1o 10% u He moamagaromux moj kareroputo 111,
JIOJDKHA 00€CTIeYNBAThCS, UCXOS U3 COOOpaKeHNH TPaKTHIECKOH 11eIeco00pa3HOCTH.

[e] Xots PEKOMCHAYCTCA ,HaHHLIﬁ YPOBCHb 3alIUTHI, I'OCYyAapCTBa MOTYT MOCJIC OLHCHKH KOHKPETHBIX 00CTOATENLCTB MNPUMCHATHL APYTYHO KaTCropuro (I)HSHqGCKOﬁ

3alluThI.

[f] Hpyroe TommmBo, KOTOpOE 110 CBOEMY IIEPBOHAYAIEHOMY COJICPIKAHUIO JesIerocs: Marepuana kinaccuduimpyercs mo kareropuu I nim I nepen obnydeHnem, MOKeT
OBITH IOHMKEHO Ha OJJHY KaTeTOPHIO, ECITH YPOBEHD M3IyUEHUS 3TOTO TOIIHBA npeBbimaeT 100 pan/d Ha pacCTOSHUM OJHOTO MeTpa 0e3 3alTuThl (OHOIOTHIECKOM).
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Crapslii BapyaHT

Hose1i1 BapuanT

duznueckas 0e30MACHOCTD

11.T1ocTaBIIMKN TOJIKHBI COEHCTBOBATh MEKIYHAPOIHOMY COTPYIHHUECTBY
B ofOmacTsx  ¢u3nueckold  0€30MacCHOCTH  MOCPEACTBOM  OOMEHa
nHpopMarueil 1o (u3HYecKoil 0e30MacHOCTH, O0ECIEUYCHUs 3allHUThI
SOCPHBIX MaTepUaOB MpPU TEPEeBO3Kax M BO3BPALICHUS YKPaACHHBIX
SOCPHBIX MaTepuajoB H  000pyIOBaHUS. [locTaBmIMKN  JOTKHBI
COJICHCTBOBATh ~ MAaKCHMMaJdbHO  LIMPOKOMY  IPHUCOEIUHEHHIO K
COOTBETCTBYIOIINM MEXIyHAPOIHO-IIPABOBBIM TOKYMEHTaM, B YaCTHOCTH,
K KoHBeHmMu o ¢usnueckod 3ammuTe SIEPHOTO MaTepuaja, a TakKe
ocymectBieanto nokymenta INFCIRC/225 ¢ BHOCUMBIMU B HETO BpeMsl OT
BpEMEHH monpaBKkamMH. [lOCTaBIIMKM MPHU3HAIOT BAXKHOE 3HAYEHUE STOU
NESITENIPHOCTH M JIPYTMX COOTBETCTBYIOIIMX BHJOB JIE€ATEIBHOCTH
MAT'ATD n1s npeAoTBpallieHus] paclpoOCTpaHEHUs SAEPHOTO OPYXKHS H
MIPOTUBOJICHCTBHSL YTPO3€ SIEPHOTO TEPPOPHU3MA.

OcymecTBiienne

11. TlocTaBIIMKH MOJDKHBI HMMETh JACHMCTBYIONIME IOPUIMYCCKUC
Mepel it obecreueHns  3(PGEKTHUBHOIO  OCYIIECTBICHUS
PyxoBoasimumx NPUHIKIIOB, BKJIIOYas PETYIUPYIOLIKE
[IOJIO)KEHUS, KAaCaIOIIUECs JUIEH3UPOBAHUS DKCIIOPTA, MEPHI
IPAaBOIPUMEHEHNS U CAHKIIMY 3a HAPYIIICHHUS.

dusznyeckas 0e30MACHOCTD

12. TlocraBmuku JOJKHBI COJIeHiCTBOBATH MEKIYHApOTHOMY
COTPYZHHUYECTBY B 00nacTsaX pu3nyeckoil 0€30MacHOCTH MOCPEICTBOM
oOMeHa wHpopMarme mo (Gu3nuecKkoil 0e30MmacHOCTH, OOeCTIICUEHUS
3alIUTHl  AJCPHBIX MaTepUAOB MPH IEPEBO3KAaX H BO3BPAILICHUS
YKpaZCHHBIX SACPHBIX MarepuaioB W oOopyaoBanus. llocTaBuInku
JOJDKHBI COACHCTBOBATh MAaKCHMAIBbHO IIMPOKOMY HPUCOEAMHEHHIO K
COOTBETCTBYIOIIMM  MEKAYHAPOAHO-IPABOBBIM  JOKYMEHTaM, B
yacTHOCTH, K KoHBeHIMM 0 pu3ndeckoil 3auure saepHoro Marepuana,
a taxke ocymectBieHuio qokymenta INFCIRC/225 ¢ BHOcHMMBIMEH B
HEro BpeMs OT BPEMEHH NomnpaBKkaMu. [loCTaBUIMKY MPHU3HAIOT BaXKHOE
3HAYeHUE OTOH MAEATENbHOCTH M JAPYTMX COOTBETCTBYIOIIMX BHIIOB
nestensHocTh MAI'ATO  1yig  mpemoTBpalieHusl paclpoCTpaHEHUs
SIIEPHOTO OPY KU M IPOTUBOACHCTBUS YIpo3€ sIAEPHOr0 TEPPOpPU3Ma.

$00T Arenigaq
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Crapslii BapyaHT

Hose1i1 BapuanT

CounetictBue b dekTuBHBIM rapantusMm MAT'ATOD

12. TlocTaBIMIMKHW JOJDKHBI MpUJIaraTh 0COOBIC YCHIIUS ...

CognetictBre ddhdhexTuBHbIM rapantusm MATATOD

13. TlocTaBImIMKY JOJKHBI PUJIAraTh 0COOBIC YCUITUA ...

Oc00eHHOCTH KOHCTPYKIIMH YCTAHOBOK, BKJIKOUYEHHBIX B MCXOIHbIH
CIHCOK

13. IlocraBumku  AOJKHBI — MOOMIPSITH  MPOEKTUPOBIIMKOB U
M3TOTOBUTEJICH YCTAHOBOK, BKIIFOYCHHBIX B UCXO/HBIN CITUCOK. ..

Oc0o0eHHOCTH KOHCTPYKIHUM YCTAHOBOK, BKJIIOYEHHBIX B
HCXOJHBIA CIIUCOK

14. TlocTaBmIMKKM JOJDKHBI  MOOWIPSITH  MPOCKTUPOBIIUKOB U
W3TOTOBUTENICH  yCTAaHOBOK, BKIIOYEHHBIX B  HCXOJHBIN

CIIHCOK. ..
KoncyabTanumn KoncyabTanumn
14. a) [TocTaBiMkn  JOJDKHBI — MOJACPKMBATh KOHTAKThI U | 15. a) [TocTaBmMKK AOJKHBI MOJJEPKUBATH KOHTAKThl U
KOHCYJIbTUPOBATHCA. .. KOHCYJIbTUPOBATHCA. ..
b) IlocTaBukM MOHKHBI MPOBOJUTH KOHCYJIBTAIlMU, KOTAQ b) [TocTaBIukn AOHKHBI MPOBOAUTH KOHCYJIBTAIMH, KOT/Ia
0001 U3 HUX COUYTET ATO I11EeJIeCO00pa3HbIM. .. 0001 U3 HUX COUYTET ATO 11eJIeCO00pPa3HbIM. ..
c) B caygae, ecnu olMH WM HECKOJBKO MOCTABITUKOB ... C) B cnyuae, ecni oiuH MM HECKOJIBKO TTOCTABIIMKOB ...

15. i BHECEHUS JIFOOBIX H3MEHCHUH. . .

16. Jlnsg BHeceHMS T100BIX U3MEHCHHIA. . .

S00T Areniga
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Crapslii BapyaHT

Hose1i1 BapuanT

MNPUJIOKEHHUE B

MOSICHEHMS MMPEAMETOB, BKJIIOYEHHBIX B UCXO/THBIA CITMCOK

1.7.

(o onucannio B pazgene 2 “MATEPUAJIBI 1 OBOPYJOBAHHUE”

Mpuioxenus A)

Hacocsl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocnr, crernuaIbHO

IOoArOTOBJICHHBIC JJIsA MOAACPIKaHUA

OHM ONpEeeNIeHbI B MyHKTE 1.1. BhIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CrienaibHO TIpelHA3HAYCHHBIC WM IOJATOTOBJICHHBIC HACOCHI
MOTYT BKJIIOYaTh CJOXHBIC, YIUIOTHEHHBIE WM MHOTOKPATHO
YTEUKH
TETUIOHOCHUTEIST TIEPBOIO KOHTYpa, TEePMETUYHBIC HACOCHI H
HACOCHI C CHUCTEMaMHU HHEPIHUAIBLHON MacChl. DTO omnpejesicHnue
KacaeTcsi HAcOCOB, AaTTECTOBaHHBIX Mo kiaccy NC-1 wmm

YINIOTHECHHBIC CUCTCMbI JUIA MpEaAOTBpallCHUA

OKBUBAJICHTHBIM CTaHJAapTaM.

IpeHa3HauYEHHbIE WIn
UPKYJISLUU
TEIUIOHOCUTENS TIEPBOIO KOHTYpA AJIEPHBIX PEAKTOPOB, KaK

1.7.

HNPUJIOKEHHUE B

MOSICHEHMS MMPEAMETOB, BKJIIOYEHHBIX B UCXOTHBI

CIIMCOK

(o onucanuio B pazaeie 2 “MATEPUAJIBI U OBOPYJIOBAHUE”

IHpnnoxenus A)

Hacocel nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocpl, CIELIMAIIBHO IIpeIHa3HAYEHHBIE WIH
MOATOTOBJIEHHBIE NI NOAACpPXKAHWS  LUPKYJIALUN
TEIUIOHOCUTENS TEPBOTO KOHTypa SJIEPHBIX PEAKTOPOB,
KaK OHU OIpezeieHbl B MyHKTe 1.1. BhILIE.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

CHCI_II/IaJII)HO NMpE€aAHa3HAaYCHHBIC WJIM IIOATOTOBJICHHBIC HACOCHI
MOT'YT BKIIOYAaTbhb CJIOXHBIC, YIINIOTHCHHBIC WJIM MHOI'OKPATHO

YIJIOTHCHHBIC CUCTEMBI  JIA  HOPCAOTBpAlICHUA  YTCUKHU
TCIUIOHOCUTEIIA IIEPBOr0 KOHTYpa, I'CPpMETUYHBIC HACOCHI H
HaCcoCbl C CUCTCMaMH HHepHHaHBHOﬁ MaccChI. 310
OIIpE€ACIICHUC KacacTcCia HaCoOCOB, ATTCCTOBaAHHBIX 110

noacekimu NB pazpena I cexruu 111 (KOMIIOHEHTHI Kjacca 1)

KoJga AMEpHKAHCKOTO OOIIEeCTBa WHKEHEPOB-MEXaHHWKOB
(ASME) nu 1o SKBUBAJICHTHOMY CTaHIIAPTY.

S00T Arenigaq
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Crapslii BapyaHT

Hose1i1 BapuanT

5.1.1.

Bpamawmmecsi KOMIIOHEHTBI

a)

[TonHBIE pOTOPHBIE COOPKHU:

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Jis  Bpamaromuxcss KOMIIOHEHTOB IIEHTPU(YT HUCIONB3YIOTCS
CIIeTyIOIINEe MaTepHAIIbI:

a)

b)

MapTEHCUTHOCTaPEIOIIHE cTay, UMEIOIIHE
MaKCHMaJIbHBIN TPeesl MPOYHOCTH Ha PACTSDKCHUE
2,05 x 10° H/m* (300 000 byHT/KB. mroiiv) min Goee;

ATIOMUHHEBEIC CIUIABbI, UMEIONE MAaKCHMATBHBIN TPeJIel
npouyHoctH Ha pactskennme 0,46 x 10° H/M® (67 000
(yHT/KB. m1oiiM) miu Oosiee;

BOJIOKHHCTBIE (HUTENOIOOHBIC) MaTepHalbl, MPHUIOJHEIC
JUI  UCITIOJIb30BAaHUS B KOMITO3UTHBIX CTPYKTypax M
UMCIOIIUE 3HAYCHUS YACTHHOTO MOJYJS YHPYTOCTH
12,3x 10°M win Gogee M MAKCHMANBHOTO YACIHHOTO
npezena mpodHocTH Ha pacTsokenne 0,3 x 10° win Gomee
("ynenpHBIE MOIyNb YHpyroctu" - 370 Moaynb HOHra B
H/Mz, JIEJCHHbI Ha  yAeAbHBIA BeC B H/m® ;
"MaKCUMaIbHBIA  yAENBHBIM TIpeAes TPOYHOCTH Ha
pacTspkeHue" - 3TO0 MaKCUMAJBLHBIN MpeeN MPOYHOCTH Ha
pactskenne B H/M?, neleHHblil Ha ynenbHbIi Bec B H/MY).

5.1.1.

Bpamarommecsi KOMIIOHEHTBI

a)

[TomHbIe poTOpHBIE COOPKH:

I[MTOACHUTEJIbBHOE 3AMEYAHUE

Jlis Bpamaromuxcss KOMIIOHEHTOB TICHTPU(DYT HCIOIB3YIOTCS
CJIeIyIoIIre MaTepHabL:

a)

b)

MapTEHCUTHOCTAPEIOIINE CTaJIH, UMEIOIINE
MaKCUMAJIbHBIN TIpe/iesl MPOYHOCTH HA PACTSHKCHHE
2,05 x 10° H/M* (300 000 dyHT/KB. mroiim) mim Goee;

IIOMUHHEBBIC  CIUTABbl, HWMCIOIIUE MaKCHUMAIIbHBIN
npexen mpodHOCTH Ha pactsokennme 0,46 x 107 H/m®
(67 000 dyHT/KB. mI0HiM) KU OoJiee;

BOJIOKHUCTBIC (HHTEIONO0HEBIC) MaTepHalbl, TIPUTOIHBIC
JUIS UCTIOJIb30BaHHUS B KOMIIO3UTHBIX CTPYKTYpax H
UMCIOIIUE 3HAYCHUS YACIBHOTO MOJYJS YIPYrocTH
3,18 x 10°M nan Gomee M MAaKCHMAIBHOTO YIEIHHOTO
mpefena MPOYHOCTH Ha pacTspkeHne 7,62 x 10 wm
oomee ("ymenmpHBIM MOAYIH YHPYTOCTH" - 3TO MOIYJb
TOura B H/Mz, JICTICHHBI Ha YACJIbHBIH BEC B H/™m® ;
"MaKCUMaIbHBIM  yOEABHBIM TIpenes IMPOYHOCTH Ha
pacTspkeHHue" - ’TO MaKCUMaTBHBIN TIPEeAeI TPOYHOCTH Ha
pactskenne B H/M?, neleHHblil Ha ynenbHbIi Bec B H/MY).
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