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COOBIHIEHMS, ITOJIYYEHHBIE OT HEKOTOPBIX 'TOCYJAAPCTB-YJIEHOB
OTHOCHUTEJIBHO PYKOBOJAIIUX NPUHIHUIIOB OKCIIOPTA AJEPHOI'O
MATEPHAJIA, OBOPYTOBAHUA U TEXHOJIOI'NH

1. T'enepanbHblii AUpPEeKTOp MeEXAYHApOJHOTO AareHTCTBA IO ATOMHOW SHEPruu MOJy4YHsI
BepOasbHbie HOTHI OT 28 deBpans 2003 roga OTHOCHTENBHO HKCIOPTa SACPHOIO MaTepHana,
000pYyIOBaHUS M TEXHOJOTMH OT CIEAYIOUIMX IOCTOSHHBIX HpEeICTaBUTENIe NpU ATEHTCTBE:
ABctpuu, Aprentunsl, bensruu, bonrapum, Benrpuu, ['epmanuu, ['penun, lanum, Mcnanuwu,
Wranuu, Kazaxcrana, Kananel, Kunpa, Peciyonuku Kopes, JlatBuu, Hunepnannos, Hopserun,
Honpmu, Ilopryranuu, CnoBakuu, Crnosennn, CoeaunenHoro KoponesctBa BennkoOputanuu u
Cesepnoit Wpnanguu, Coeaunensbix IlltatoB Amepuku, Typumu, Yxpaunsl, OUHISHIUWY,
O®panuuy, Yenickoit PecniyOnuky, 1IBeiinapun, Isenuu, IOxuoi Adpuxu u SAnonuu.

2. Uenb stux BepOANBHBIX HOT COCTOMT B MPEJOCTABICHUH JOMOJHUTEIBHON HMHPOpPMAIMN O
MPUMEHSEMBIX MTPABUTENBCTBAMU 3THUX CTpaH PyKOBOISIMIMX MPUHIUIIAX SAEPHOTO SKCIOPTA.

3. B cBere moxenaHus, BBIPAKEHHOTO B KOHIIE Ka)XXI0W BepOanbHOW HOTHI, K HACTOSIEMY
JOKYMEHTY TMPHUJIAraeTcsl TeKCT 3THX BepOaibHBIX HOT. JloOaBieHHe K STUM BepOaJbHBIM HOTaM
TaKX€ BOCIPOU3BOAUTCS MOTHOCTHIO.

B noxymente NFCIRC/254/Part 2 ¢ BHECCHHBIMH B HEro IOINpaBKaMu conepkarcs PykoBonsiue
MPUHIUIBL U1 TIepead MMEIONUX OTHOIIEHUE K SIIEPHOM JeATeIbHOCTH 000pY/IOBaHUS,
MaTepuaoB, MPOTPAMMHOIO OOECTICYCHHs] M COOTBETCTBYIOIICH TEXHOJIOTHH JBOMHOTO
HWCOOJIb30BAHMS.

Ilo COO6pa)KeHI/I$IM 3KOHOMHH HaCTOHHII/Iﬁ JOKYMCHT OTIICHaTaH OIrpaHU4YCHHBIM TUPAKOM.
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BEPBAJIbBHAA HOTA

[TocTosiHHOE TpEACTaBUTENBCTBO [Ha3BaHUE CTPaHbI| CBUJIETEIBCTBYET CBOE YBaKCHHE
'enepanbHoMy nupektopy MexayHapoaHOro areHtcTBa mo atomHou sHeprun (MATATO) u
MMEeT YeCTh coclaThCsid Ha  CcBoe(M) [cooTBeTCTBylomiee(ue)  mpeamecTByromee(re)
coobmienue(us)], kacaromieecsi(ecs) pelieHus MpaBUTEIbCTBA [Ha3BaHUE CTpPaHbI| NEHCTBOBATH B
COOTBETCTBUM C PyKOBOIAIMMHU TNPUHIMIAMH SIEPHOTO OSKCIOPTAa, B HACTOSIIEEe BpeMs
omyOnukoBanHbiME B Bune jgokymeHTa INFCIRC/254/Rev.5/Part 1 (Corrected), BkIo4as
[IpunoxeHus K Hemy.

[TpaBuTENnbCTBO [Ha3BaHME CTpaHbl| NPUHAJIO PEIICHWE BHECTU MONpaBKU B PykoBoasmiue
npuHuunel 1 [lpwiokeHus K HeMy C Ielbl0 ydeTa Yrpo3bl SIAEpPHOTO TeppopH3Ma.
CootBercTBeHHO, MyHKTHI 8, 10, 11 u 13 PykoBomsmux npuniunoB u pazaen KOHTPOJIb 3A
NEPEJAYEN TEXHOJIOTMU B IpunoxeHnn A GbLIM MEPECMOTPEHBI C LENbIO BKIIOUEHHS
HOTIPABOK, KACAIOLINXCS SAEPHOT0O TEPPOPU3MA..

B wuHTepecax SICHOCTH B JOOABJICHHH BOCIPOM3BOAMTCS TOJHBIA TEKCT PykoBomsIIMX
npuHOUIOB W [IpwiokeHWid K HEMy ¢ BHECEHHBIMH IompaBkamu, a Takke "CpaBHHTEIbHas
Tabnuia n3MeHeHnit B PykoBosux npunnumax saepHoro skcropra’ (INFCIRC/254/Rev.5/Part 1
(Corrected))".

[TpaBuTENLCTBO [HA3BaHME CTPaHbl| MPUHAIO DPELIEHUE AECHCTBOBaTbh B COOTBETCTBUM C
NepEeCMOTPEHHBIMU TaKUM 00pa3oM PyKoBOAAIIMMYU NPUHIUIIAMHU.

[IpuHumas 3TO pellleHue, IPaBUTEILCTBO [HAa3BaHME CTPAHbI| IIOJHOCTbIO OCO3HAET
HEOOXOJUMOCTh COJIEHCTBUS PKOHOMUYECKOMY pPa3BUTHUIO, M30eras OJHOBPEMEHHO YBEJIUYECHHS
KaKUM-JINO0 00pa3oM OMACHOCTU PACHpPOCTPAHEHUs SJEPHOrO OpYKUS WIM JPYyTUX SIAEPHBIX
B3PBIBHBIX YCTPOWCTB WMJIM UX INEPEKIIOYECHHs NI COBEPLICHMs aKTOB SIAEPHOrO Teppopu3Ma, a
TaKkke HEeoOXOIMMOCTb TOT0, YTOOBI COOOpaKEHUS] KOMMEPYECKOH KOHKYPEHLMH HE BIMSIIA Ha
o0ecrieyeHne TapaHTuil HepacIpOCTPAHEHUS W HETIEPEKIIIOYCHHUS.

[B Tom, uTO KacaeTcs TOpProBiu B pamMkax EBpomneiickoro corosa, MpaBUTENbCTBO [Ha3BaHUE
CTpaHbl] OyAeT BBINOJHATH 3TO PEUIEHHE B CBETE B3ATHIX Ha ce0s 00s3aTeNbCTB B KayecTBE
rocyaapcTBa - 4ieHa 3TOro Coro3a.]'

[IpaBuTEnLCTBO [Ha3BaHWE CTpaHbI| OyneT NpHU3HATENBHO, €CiH | €HepadbHBINA TUPEKTOP
MAT'ATD noBemer colep:kaHHWE HACTOSAMIEH HOTHI M J00aBJICHUS K HEW J0 CBEACHHUS BCEX
roCyJapCTB - YWICHOB.

[TocTossHHOE TPENCTAaBUTENBCTBO [Ha3BaHUWE CTpaHbl| IOJIB3YETCA CIydyaeM, YTOOBI
BO300OHOBUTH [ €HepasbHOMY IUPEKTOPY MeXAyHapOoJAHOTO areHTCTBAa IO aTOMHOW JHEPruu
YBEpEHUS B CBOEM CaMOM BBICOKOM yBaXKEHUHU.

OTO0T 3,633]_1 BKJIIOYECH TOJIBKO B BCp6aJ'IBHLIe HOTHBI 4JICHOB EBpOHCI;'ICKOFO COro3a.
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PYKOBOJAIIMWE NPUHIUIIBI AJEPHOI'O OKCITIOPTA

K simepHbIM mepenauam Jii MUPHBIX IieJiel B JIF0OO€ TocyaapcTBO, He oOjaaaroriee
SIIEPHBIM  OpY>KMEM, M, B CJIydae KOHTPOJ 3a IMOCIEAYIIIMMH IepeJayamu, K
nepegayaM B JiI000€  TOCYAApCTBO  JIOJDKHBI — MPUMEHSTBCS  CIEAYIOLIUE
OCHOBOITOJIATAIOLIME MPUHIUITBI TAPAHTUH U SKCIIOPTHOTO KOHTPOJsA. B 3Toil CcBA3M
MOCTABIIMKH ONPEIETUIN SKCIOPTHBIA UCXOIHBIN CIUCOK.

3anpenienne s1epHbIX B3PbIBHBIX YCTPOHCTB

2.

[loctaBmikn JOMKHBI pa3peliaTh Mepefadyy YKa3aHHBIX B HCXOJHOM CITUCKE
MPEIMETOB UM COOTBETCTBYIOIICH TEXHOJIOTHU TOJBKO MPH HATHYUU O(QUIIHATBHBIX
MPaBUTEIHLCTBEHHBIX 3aBEPEHUN CO CTOPOHBI TOJNydYaTelis, SBHO HMCKIIOYAIOUIIUX
HCIOJIb30BaHUE, KOTOPOE€ MOXKET MPHUBECTH K CO3JaHUI0 KaKOIo-JIMOO sIEpHOro
B3pPBIBHOTO YCTPOMCTBA.

duznueckada 3aluTAa

3.

a) Ko Bcem spepHpIM MaTepuanaM M YCTaHOBKaM, yKa3aHHBIM B COIVIACOBAaHHOM
WCXOIHOM CIHCKE, IOJDKHBI HMPUMEHATHCA S(PGPEKTHUBHBIE MEphl (PU3UIECKOM
3aI0MATHl JUIsl TPENOTBPALICHUS] WX HECAHKIMOHMPOBAHHOI'O HCIIOJIb30BAHUS M
oOpalieHuss ¢ HUMHU. YPOBHU (PU3MUECKOW 3aIUThI, KOTOPbIE JOJKHBI OBITH
obecrieyeHbl B OTHOIIEHMM TaKOro pojAa MaTepHuajoB, OOOpYIOBaHUS U
YCTAaHOBOK, OBUIM  COIJIACOBAHBI ~ MEXJAYy  IOCTaBIIMKAMH C  Y4YETOM
MEKyHApOIHBIX PEKOMEHAALUN.

b)  OTBETCTBEHHOCTh 3a OCYIIECTBICHHE Mep (HU3UYECKOW 3almuThl B CTpaHe-
MOJy4YaTesie HECeT MPABUTEIbCTBO ATOM CTpaHbl. OAHAKO ISl BBITOJIHEHUS
YCJIOBUM, COTJIACOBAHHBIX MEX/y MOCTABIIMKAMH, YPOBHHU (PU3NUECKOMN 3aIIUTHI,
Ha KOTOPBIX CIIEAyeT OCHOBBIBAaTh ATH MEPHI, JODKHBI OBITH MPEIMETOM
COoTJIalICHUA MCKIY IMOCTABIIUKOM U IMOJTYy4YaTCIICM.

C) B KaXaA0OM CiIyd4ac B OTHOLICHHUH YCTKOro OHNpCACJICHUA OTBETCTBCHHOCTH IIPU
IEPCBO3KE npeamMcEToOB, BKIIIOUYCHHBIX B I/ICXOZ[HLIfI CIIMCOK, JOJIDKHBI
OroBapMBaThLCA CIICHHUAJIBHBIC YCIIOBUA.

I'apanTun

4.

a)  IlocraBmuKM JOJDKHBI EpeAaBaTh BKIIOUYEHHBIE B UCXOAHBIN CIMCOK IPEIMETHI
WA COOTBETCTBYIOIIYIO TEXHOJIOTHIO TOCYAAPCTBAaM, HE 00JIaJaroIIuM sIEPHBIM
OpyXXHeM, TOJIbKO B TOM ClIy4yae, KOIJa IOJy4aroulee TroCyIapCTBO HMMEET
nerictpytomee cornamenue ¢ MAI'ATD, TtpeOyroiiee mpuMeHEHUs rapaHTHH KO
BCEMY MHCXOJHOMY M CHEUUAJIBHOMY pAacCIIEIUISIOIIEMYCS MaTepualy B €ro
TeKyIei u Oyayiiel MUpHON AEATENbHOCTH.

b) IIpenycmaTtpuBaemble B MyHKTE 4 a) meperayd rocyAapcTBaM, He 00J1aJatoliuM
SJIEPHBIM OpY’>KHEM, KOTOpbIE€ HE HMMEIOT TaKOro COTrJallleHUuss O TapaHTUsx,
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5.

JOJDKHBI pa3pemiaThbCs JIUIb B UCKITIOUNTEIBHBIX CITyYasiX, KOTJa OHH CUUTAIOTCS
HEOOXOTUMBIMU i1l O€30MMaCHOI AKCIUTyaTal[il CYIIECTBYIOIIUX YCTAaHOBOK U
€CIM K 3TUM YCTaHOBKAM MPUMEHSIOTCS TapaHTHH. [locTaBIIUKU JOJKHBI
coo0IIaTh W, €ClIM HEeOOXOIMMO, KOHCYJIBTHPOBAThCS B CiIy4yae, KOTJa OHHU
HaMepeHbI pa3pellnuTh TaKUe Mepeaun Wk 0TKa3aTh B HUX.

c) llonmuTtuka, ynmomsiHyTas B myHKTax 4 a) u 4 b), He IPUMEHSIETCS K COTJIAIICHUSIM
WM KOHTpPAKTaM, 3aKJIto4eHHbIM 3 ampens 1992 roma wnm go stoi matel. B
Cclydyae CTpaH, KOTOpble MPHUCOCAVMHWIUCH  WJIM  TNPUCOCTUHATCS K
nokymenty INFCIRC/254/Rev.1/Part 1 nocne 3 anpens 1992 roga, sta nonuTHKa
MPUMEHSIETCS TOJIBKO K COTJIAIICHHSIM, KOTOpbIE (IOKHBI OBITH) 3aKIIOUYEHBI
MOCJI€ JIaThl UX MPUCOEIUHEHHUS.

d) B pamkax cornameHuii, K KOTOPbIM HE MPUMEHSETCS YIIOMSIHYTasl B MyHKTE 4 a)
nmoiuMTuka (CM. TyHKTBI4b) W ¢)), TOCTaBIIMKK JOJDKHBI IepelaBaTh
BKJIIOYEHHBIE B HMCXOAHBIM CIHUCOK TMPEAMETHl WM COOTBETCTBYIOIIYIO
TEXHOJIOTHIO TOJBKO TpU npuMeHeHuu rapantuid MAI'ATO u npu Hanmuuuu
MOJIOKEHUH O CpOKe JeWCTBUA U cdepe NPUMEHEHHs] B COOTBETCTBUU C
TpeboBanusiMmu  gokymenta MAT'ATO GOV/1621. OmgHakoO MOCTaBIIUKHU
00s13YIOTCS CTPEMHUTHCS K TOMY, YTOOBI K TaKkMM COTJIAIICHUSM KaK MOXKHO
CKOpee MPUMEHSIIACh MOJUTUKA, YIIOMSIHYTasl B IyHKTE 4 a).

e) IlocraBmMku pe3epBUPYIOT MPABO YCTAaHABIMBATH JOMOJIHHUTENIbHBIC YCIOBUS
MOCTaBKH B COOTBETCTBHUH C TPEOOBAHUSIMHU HAIIMOHATHHOM MOTUTHKHU.

[locraBmukn B HEOOXOAMMBIX CIy4asX COBMECTHO IEPECMaTPHUBAIOT CBOM OOIIHE
TpeOOBaHMS B OTHOLLEHUH rapaHTUH.

CHeHHaJILHLIﬁ KOHTPOJIb B OTHOIICHHMHM JIKCIOOPTA YYBCTBHUTCJIBHBLIX YCTaHOBOK,
TEeXHOJOT’il 1 MaTepuajioB

6.

[TocTaBUMKK JOJKHBI TPOSIBISITH CIASPKAHHOCTh TPH TIepeaade UyBCTBUTEIBHBIX
YCTAHOBOK, TEXHOJOTMHU M MATEepUajoB, MPUTOAHBIX JiA IMPOU3BOJCTBA SJIEPHOTO
OpYXUSl WIH APYTUX SAEPHBIX B3PBIBHBIX YCTPOMCTB. B ciyuae mepenaun ycTaHOBOK,
000OpyZIOBaHUsI WJIM TEXHOJIOTHH MJIsi OOOTAIlCHUS WM MepepadOTKH MOCTABIIUKA
JOJDKHBI  COJICUCTBOBATh TOMY, YTOOBI IOJydYaTeId COTJACHIINCh, B KadyeCTBE
albTEPHATUBBI HAITMOHAIIBHBIM 3aBOj[aM, Ha ydacTHEe TOCTaBIIMKA W/HWIW Ha JPYroe
MOAXOJAIIee MHOTOHAIIMOHAIBHOE y4YacTUE B CBSA3M C TaKOTO poJa yCTaHOBKAMH.
[locTaBUIMKK JOMKHBI  TaKXKe COJECUCTBOBATH MEXKAYHAPOAHOW JI€ATEIbHOCTH
(Bxmrouass  gestenbHOCTh  MAI'ATD), cCBA3aHHOW C  MHOTOHAIIMOHAIBHBIMU
pPEruOoHAbHBIMU [IEHTPaMH TOILTUBHOTO IIUKJIA.
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CHeIII/IaJIbHI)Iﬁ KOHTPOJ/Ib B OTHOUWIEHUM DIKCIIOPTAa YCTAHOBOK, oﬁopysza}mﬂ H
TEXHOJIOTHH JJIsl 000rameHus

7. Ilpum mepemaue yCTaHOBOK WIJIM TEXHOJIOTMH Ui OOOTalleHUs CTpaHa-ToJydyaTellb
JIOJDKHA J1aTh COTJIacHe Ha TO, UTO HU Mepe/laBaeMasi yCTaHOBKA, HU Jt00asi yCTaHOBKa,
OCHOBaHHas Ha TaKOW TEXHOJIOTHHU, HE OYyJeT MPOEKTHUPOBATHCS WIIM HCIOIb30BATHCS
JUTs TIPOM3BOJICTBA ypaHa ¢ ooOorameHuem cBbime 20% 0e3 cormacusi CTpaHbI-
MOCTABIIUKA, O YeM JIOJDKHO ObITh yBegomiieHo MAT'ATO.

KoHTpoJib B OTHOLIIEHNH MOCTABJEHHOT0 WJIN MPOU3BEIEHHOI0 MaTePUAaJia, MPUTr0HOI0
AJIsl IPOU3BOACTBA S/IEPHOI0 OPYKUSI WJIN IPYTHX /IePHBIX B3PBIBHBIX YCTPOIHCTB

8. Jlna coneicTBUs JOCTHKEHHMIO Lieleil HacTosmux PykoBOIANIMX NPUHLUIIOB U
oOecrnieueHrs BO3MOKHOCTEH /7Sl JAaIbHENIIEr0 YMEHBIICHUS PUCKA PacIpOCTPaHEHUs
MOCTABIIMKKA JIOJDKHBI, KOI/Ia 3TO LEJIeco00pa3HO M NPAKTUYECKU OCYLIECTBUMO,
BKJIIOYaTh B COMIALIEHWS O IIOCTaBKE SJEPHBIX MaTepUaJoB WM YCTaHOBOK,
MIPOU3BOJAIIMX MaTepuaibl, IPUTOJHbIE Ul NPOU3BOJCTBA SAEPHOIO OPYXKUS HWIH
JPYTUX SJEPHBIX B3PBIBHBIX YCTPOICTB, MOJOXKEHHUS, TPEOYIOLIHE B3aHMHOTO COTIIacHs
[OCTABIIMKA M TMOJydYaTelss B OTHOLICHUM TMOpsijaka mepepaboTKu, XpaHEHWs,
U3MEHEHMs, UCIONb30BaHUs, IMepeJauyd WM TOCIeAyIoUed mnepegadu Jirodoro
COOTBETCTBYIOILEI0 MaTepHalla, IPUrOJHOTO [l IPOU3BOACTBA SIAEPHOTO OPYKUS WIN
JPYTHX SAEPHBIX B3PBIBHBIX YCTPOMCTB.

KOHTpOJIB B OTHOIICHHMH MOCJTCAYIOIIUX Nepeaa4

9. a) IlocTaBmMKYN TOIKHBI nepeaaBaTtb BKIOYCHHEBIC B HCXOIHBIN CITMCOK IpeaAMCTDBI
HWJIN COOTBETCTBYIOIIYIHO TEXHOJOTUIO TOJBKO IIpW HAJIW4YWHU 3aBEPEHUA CO
CTOPOHBI ITOJIYy4YaTeJisd, 4TO B CJIy4dac:

1) HOCJ'ICI[YIOIJ_[eﬁ nepeaadyn TaKux IMpeaAMETOB UJIH COOTBCTCTBYIOIJ_IeI\/'I
TCXHOJIOT'MHN

501041

2)  mepenayd BKIIOYEHHBIX B MCXOJHBIA CIHCOK MPEAMETOB, MPOU3BEACHHBIX
Ha YCTaHOBKaX, NEPBOHAYAIBHO TIEPEAAHHBIX IMOCTABIIMKOM, WJIH C
MTOMOIIbI0 000PYIOBAaHUS WJIM TEXHOJIOTHH, IEPBOHAYAIBHO IMEepPEJaHHBIX
MOCTaBIINKOM;

[oJIy4areiab MOCIENyIOUIed Iepefayd WIM IepeJadyd IPEeACTaBUT TE K€ camble
3aBEepeHHs1, KOTOPBIE OCTABIIMK TPeOYeT MpH MepBOHAYAIBHOM repeaaye.

b) B nononHeHHe K 3TOMY JOJIKHO TpeOOBaThCsl COTIacHe MOCTABIIMKA Ha:

1) o0y TOCHEnyIoNylo TMepenady BKIIOYEHHBIX B HMCXOIHBIM CIHCOK
MPEIMETOB WM COOTBETCTBYIOIIYI) TEXHOJOTHIO W JIOOyI0 Tepenady,
YOOMSHYTYI0 B TyHKTe 9 a)2), u3 mr000ro rocyaapcrBa, KOTOpoe HeE
TpeOyeT MNPUMEHEHHs MOTHOMACIITA0OHBIX TapaHTHl B COOTBETCTBUU C
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IIyHKTOM 4 a) HacTosAmuX PyKOBOJAIIMX NPUHIUIIOB B KAUECTBE YCIIOBUS
IIOCTaBKH;

2) moOyro TMOCHenyIoulylo TIepeAadyy YCTaHOBOK Uil oOoralieHus,
nepepaboTKU MU TPOU3BOJACTBA TSDKEJIOW BOJbI, 0O0OPYIOBAaHUS WU
COOTBETCTBYIOIIEH TEXHOJOTHH, a TaKke Ha JIIoOylo mepenady yCTaHOBOK
WM 00OpYJOBaHHUS TAaKOTO >K€ THIMA, MPOW3BEICHHBIX W3 IPEIAMETOB,
MePBOHAYAIILHO MIEPETAHHBIX TTOCTABIIMKOM;

3) o0y TOCIEIyIOUIyI0 Tepenady TsOKeIOW BOAbBI WM MaTepuana,
MPUTOHOTO JJIsl TIPOM3BOJICTBA SJCPHOTO OPYXKUS WM APYTUX SICPHBIX
B3PBIBHBIX YCTPOMCTB.

c) /Jlns oGecnieuenus mpaBa Ha corjiacue, onpeseleHHoe B MyHKTe 9 b), Tpebyrorcs
3aBEpPEHUs] OJHOTO MPABUTENILCTBA JAPYroMy IPABUTEIBCTBY B OTHOIICHUH
KaX/10i1 COOTBETCTBYIOIIIEH MIEPBOHAYATILHOM MepelauH.

IIpuHUUN HepacpocTpaHeHUs

10.

HecmoTpst Ha npyrye MoJ0XKeHHUs HACTOSANIMX PyKOBOASIUX MPUHIIUIIOB, TOCTABIIUKA
JOJDKHBI JIaBaTh pa3pelicHHe Ha Tepeiady OINpENeICHHBIX B HCXOIHOM CITHCKE
MPEMETOB WM COOTBETCTBYIOIICH TEXHOJOTMH TOJBKO B TOM cCliydae, Korga OynyT
yOeXJIeHBl B TOM, YTO TaKHe Tepeaadnd He OyIyT CrocOoOCTBOBATh PacIpOCTPAHCHUIO
SAJIEPHOTO OpYXHsSI WM JPYTHX SJACPHBIX B3PBIBHBIX YCTPOMCTB WM HE OYyIyT
MIEPEKITFOYCHBI JIJISl COBEPIIICHUS aKTOB SIICPHOTO TEPPOPU3MA.

JONNOJIHUTEJIbHAA AEATEJBbHOCTD

dusnveckas 6€30MACHOCTD

1.

[TocTaBmmMKH TOKHBI CONCHCTBOBATH MEXIyHAPOJHOMY COTPYAHHYECTBY B OOJIACTIX
¢u3nyeckoil 0e30macHOCTU IMOCPEICTBOM oOMeHa uHpopManuell no Qusnueckon
0e30MacHOCTH, OOECHeueHUsl 3allMUThl SJAEPHBIX MaTepUaloB IpPU MEPEBO3KAX U
BO3BpAIICHUS YKPAJICHHBIX SJIEPHBIX MaTepualioB u oOopynoBaHus. llocTaBmiuku
JOJDKHBI ~ COACWCTBOBATH  MAaKCHUMAJbHO  IIMPOKOMY  TPUCOCAMHEHHIO K
COOTBETCTBYIOIIUM  MEXKIyHAPOJHO-IIPABOBBIM  JIOKYMEHTaM, B YaCTHOCTH, K
KoHBeHMu 0 Qu3MuUecKoi 3aluTe sJIEPHOT0 MaTepuana, a TakKe OCYLIECTBICHHUIO
nokymenta INFCIRC/225 ¢ BHOCMMBIMM B HEro BpeMs OT BpPEMEHM IONpPaBKaMH.
[locTaBmMKM MNPHU3HAIOT Ba)XKHOE 3HAYEHHE OSTOM JEATENbHOCTH U JAPYTUX
COOTBETCTBYIOIIMX  BUAOB  JestenbHocTH  MAI'ATO g npepoTBparieHus
paclpocTpaHeHHUsT SAJEpHOrO OpYKUS M IMPOTHUBOJAEHCTBUSA  YIrpo3e sIEPHOrO
TeppOpU3MA.



INFCIRC/254/Rev.6/Part 1
June 2003

CogpeiictBue 3¢ dpexTuBHbIM rapantusim MAI'ATOD

12.

[TocTaBuMky MODKHBI TMpUJIaratb 0COObIC YCHUIUS B TMOIACPKKY 3(PPEeKTHBHOTO
ocymectBiienus rapantuii MAT'ATD. TlocTaBmMKN TOJDKHBI TakXKe IMOACPKUBATH
ycuiusi ATEHTCTBA 0 OKa3aHUIO TOCYyapCTBAM-JICHAM COACHCTBUS B YJIYUIICHUU UX
HallUOHAJBHBIX CHUCTEM YyueTa M KOHTPOJS SAEPHBIX MAaTE€pPUAJIOB U MOBBIIICHUIO
TEXHUYECKOH 3()(hEeKTUBHOCTH rapaHTHIA.

OHU TOJDKHBI TaKKe MpUiaraTth BCe YCWINS IJIs MOAAECPKKU ATEHTCTBA B JaJIbHEHIIEM
MOBBIIICHUH AJICKBATHOCTA TapaHTHl B CBET€ TEXHUYECKOTO Pa3BUTUS M OBICTPOTO
pocTa yucna SACPHbIX YCTAHOBOK U IOAAECPKUBATH COOTBETCTBYIOIIME WHULIUATUBBI,
HampaBlieHHbIEC Ha TOBbIIeHHE Y(deKTUBHOCTH rapantuit MATATO.

Ocob0eHHoOCTH KOHCTPYKIHUH YCTAHOBOK, BKJIIOYCHHBIX B HMCXOAHDbIN CITUCOK

13.

[TocTaBmIMKM AOMKHBI MOOMIPATH MPOESKTHPOBIIMKOB U H3TOTOBUTENEH YCTaHOBOK,
BKJIFOUEHHBIX B MCXOJHBII CHUCOK, KOHCTPYHpPOBaTh HX TakuM o00pa3oM, YTOOBI
o0Jjeryanoch MpUMEHEHUE TapaHTHIl M MOBbIMIANach (U3MYECKas 3alluTa, C YYETOM
TaKXe€ ¥ PUCKa TEPPOPUCTUYECKUX HanajeHuidl. [locTaBIIMKU HOKHBI COIECHCTBOBATH
3aluTe I/IH(];)OpMaHI/II/I O KOHCTPYKIHHU YCTAaHOBOK, BKIIIOYCHHBIX B HCXO)IHBIﬁ CIIMCOK, 1
oOpamath 0cob00€ BHHMMaHHE TMOJydaresied Ha HEOOXOJUMOCTh TaKUX JCUCTBHUM.
HOCTaBHII/IKI/I MPU3HAIOT TAKIKC BAXXHOCTb BHCAPCHHUA OTHOCAIIUXCA K 0€e30MacHOCTH U
HEpacIpOCTPAaHEHUIO OCOOEHHOCTEH B IPOEKTHUPOBAHME U  KOHCTPYHPOBAHUE
YCTaHOBOK, BKJIKOUCHHBIX B HCXOI[HBIfI CIIMCOK.

KoncyabTanuu

14.

a) IlocraBmimku JOKHBI TOANEPKUBATH KOHTAKTBI UM  KOHCYJBTUPOBATHCA,
MOJIb3YSCh OOBIYHBIMH KaHallaMH, TI0 BOTMPOCAM, CBS3aHHBIM C OCYIIECTBICHUEM
HacTOAMX PyKOBOASIIINX MPUHIIUIIOB.

b)  IlocTaBIIMKK TOJDKHBI MPOBOIMTH KOHCYJIBTAIIMU, KOTJA JIFOOOW M3 HUX COYTET
3TO 1EeJIecO00pa3HbIM, C JPYTMMH 3aWHTEPECOBAHHBIMH MPABUTEILCTBAMH B
OTHOIIICHUN OCOOBIX YYBCTBUTEIBHBIX CIy4YaeB JIsI OOCCIICYCHHUS] TOTO, YTOOBI
mobas mepenada He CrocoOCTBOBaJia PUCKY BO3HUKHOBEHMsI KOH(MIWKTA WU
HECTaOMIHLHOCTH.

c) B ciyuae, eciu 0UH WM HECKOJIBKO ITOCTABUIMKOB 10JIATal0T, YTO UMEJI0 MECTO
HapylUIeHHE JOTOBOPEHHOCTEH  MEXAy IIOCTAaBLUIMKOM U  IOJy4YaTeseM,
BBITEKAIONINX W3 HACTOSIIMX PYyKOBOISIIMX NPUHIMIIOB, OCOOCHHO B Clyyae
B3pbIBa AJIEPHOIO YCTPOMCTBA UM HE3aKOHHOI'O MPEKPALECHUs IPUMEHEHUS WU
HapyumeHust 1nonydarteneM rapaHtuii  MAI'ATD, 1OCTaBIIMKM — JTOJIKHBI
HEMEJIEHHO IPOBECTU KOHCYJBbTALMM 110 JUIIOMAaTHYECKUM KaHajlaM, C TEM
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YTOOBl ONPEAENUTh U OLEHUTh JEUCTBUTEIBHOCTh M O0BEM BO3MOXKHOIO
HapyILICHHUS.

B oxumanun ncxoja Takux KOHCYJIbTALMK MOCTABIIMKU HE OyAyT J€iCTBOBATh
Tak, 4TOOBI 3TO MOIJIO HAaHECTH yuiepd 000l Mepe, KOTopas MOXKET OBITh
IIPUHATA JPYTMMH [IOCTABIIMKAMU B OTHOIIEHUU MX JACUCTBYIOLIMX KOHTAKTOB C
9THUM IOJITy4aTelIEM.

Ucxons wu3 pe3ynbTaToOB TaKUX KOHCYJIbTAllMM, MOCTABIIMKH, MPUHUMAs BO
BHuManue cTaTthio XII  YcraBa MAI'ATD, J0KHBI  JAOTOBOPUTHCS O
COOTBETCTBYIOIICH pEaKIUMU M BO3MOXKHBIX JIEHCTBHUSAX, KOTOpPHIE MOTJIA OBl
BKJIIOYATh MPEKPaALICHUE SIACPHBIX Mepelad JaHHOMY TOJTy4YaTeo.

15. Jlna BHeceHus THOOBIX M3MEHEHHMM B HACTOSIIME PyKOBOJSIIME MPUHIIMIBI, BKIIOYAs

ar00ble  U3MEHEHMs, KOTOpble MOIYT BO3HHKHYTh B pe3yjibTare IepecMoTpa,

YHOOMSIHYTOTO B IyHKTE 5, HEOOXOAMMO €UHOAYIIIHOE COTIacHe.
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IMPUJIO)KEHUE A
UCXO/IHBIN CITUCOK, ITIPEAYCMOTPEHHBIN B
PYKOBOJAIINX MPUHIUITAX
OBILIUE 3AMEYAHUA
1. Lenp maHHOrO KOHTpPOJISI HE JNOJKHA OBITh 00OieHa MyTeM Mepedaud COCTaBHBIX

gactedl. Kaxgoe mpaBUTEIBCTBO IO BO3MOXKHOCTH TPEANPUMET TaKUE EHCTBUS,
KOTOpBIE O0ECIeYMBAIOT JOCTHIKEHWE NTaHHOW I, W MPOAOIKUT TMOHMCK pabodero
OTpe/IeJICHUSI COCTaBHBIX YacTel, KOTOpPOE€ MOIJIO OBl HCIOJIb30BAaThCSl BCEMH
IMOCTaBIIUKAMH.

2. IlpumenutenbHO K MyHKTY 9 b) 2) PykoBoAsmuX NPUHIMIIOB BBIPAXKEHUE MAKO20 dce
muna cleAyeT NOHUMAaTh, KaK O3HAYaolee TO, YTO KOHCTPYKIMS, COOPYKEHHE WU
IpOIeCChl JKCIUTyaTallud OCHOBaHbl Ha TeX JK€ WIM CXOAHBIX (U3NYECKUX WU
XMMHMUYECKUX TPOLECCAX, KAK ATO ONPEAEIEHO B HCXOJHOM CITUCKE.

KOHTPO.Ib 3A NIEPEJAYEN TEXHOJOT'UU

Ilepemaya "TtexHosoruu", HENOCPEACTBEHHO CBA3AHHON C JIOOBIM IIPEOIMETOM B CIIMCKE, B

b 2
TaKOM J>K€ CTENeHH TOJJISKUT CTPOTOMY PACCMOTPEHHUI0 M KOHTPOJK B Mpejaenax,
YCTaHOBJICHHBIX HAIIMOHAJIbHBIM 3aKOHOJIaTEILCTBOM, KaK M CaM MpPEIMET.

KonTponb 3a nmepenaueil "texHonmoruu" He mpuUMeEHseTcs K MHGOpMaluu, Haxozsielcs "B
001I1eCTBeHHOM BlaJieHun", Wi K "(yHIaMeHTaIbHBIM HAYYHBIM HCCIICIOBAHUSIM".

[ToMuMo ocymiecTBIeHHs KOHTpOJs 3a mepedadyed "TexHosoruu" 1O MpUYMHAM
HEpacCIpOCTPaHEHUs SIIEPHOTO OPYXKHs, MOCTABIIMKHU JOHKHBI COACHCTBOBAThH 3alllUTE 3TOU
TEXHOJIOTHM TPU TPOCKTUPOBAHMH, KOHCTPYHUPOBAHMHM U OKCIUTyaTalldd YCTAHOBOK,
BKJIFOUEHHBIX B MCXOJHBIA CIIHUCOK, C YYETOM PUCKA TEPPOPUCTUYECKUX HAIMAJCHUI, a TaKkxke
JIOJHKHBI 00paiaTh oco00oe BHUMaHUE MOJTydaTesiei Ha He0OOXOAMMOCTh TaKuX JEHCTBHIA.

OIIPEAEJIEHUSA

"Texnonorus" - cneuuanbHas uHGopManusi, Koropas Tpedyercs s "pa3paborku",
"mpou3BoAcTBA" WM "HCIONB30BaHUA" JIOOOr0 BKIIOUYEHHOIO B CIHCOK MpeaMeTa. OTa
uH(popMallisg MOXET TMepeAaBaTbcsi B BHIE "TEXHMUYECKUX JAHHBIX' WM "TEXHUYECKOU
nomMomu".

"dyHaaMeHTalNbHbIE HAy4HbIE HCCIIENOBAHUS'" - SKCHEPUMEHTAIBHBIE WIM TEOPETUYECKHE
paboThl, BemyIIMecs TJIABHBIM OOpa3oM ¢ TIIeNbI0 TOJYYEHUs HOBBIX 3HAHWH 00
OCHOBOIIOJIAraloIIUX HPUHIMNAX SIBJICHUNH M HaOmoJaeMblX (akTax, He HalpaBlICHHbIE B
NIEPBYIO OYEpE/lb HA TOCTHKEHNE KOHKPETHOW NMPAKTUYECKOU 1IEJIN MU PEILIEHUE KOHKPETHON
3aJ1auH.

"Pa3paboTka" OTHOCHUTCS KO BCEM CTaIMsIM, IIPEAIIECTBYIOMIMM "TIPOU3BOACTBY'", TAKUM, KaK:
9

- IIPOCKTUPOBAHUE

- IIPOEKTHBIE UCCIICOBAHUS

- aHaJIU3 IPOCKTHBIX BAPUAHTOB

- BbIpa0OTKa KOHLIETILUN MPOEKTUPOBAHUS

-7 -
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- cOOpKa M UCTIBITAHUS TPOTOTUIIOB (OIBITHBIX 00Pa3LOB)
- CXEMBI OIBITHOT'O ITPOU3BOJICTBA

- [IPOEKTHO-TEXHUYECKas JOKYMEHTalUs

- IIPOLIECC peaIn3aliy IPOECKTHBIX TAHHBIX B U3CIINE

- CTPYKTYpPHOE NPOEKTUPOBAHUE

- KOMIUIEKCHOE ITPOEKTUPOBAHNE

- KOMITOHOBOYHAs CXeMa

"B 00mecTBEHHOM BilaeHUU" - HOHSATHE '"Haxomdmascs B OOIeCTBEHHOM BiaaeHuu" B
HACTOAIIEM TOKYMEHTE O3HayaeT TeXHOJIOTHIO, MPEAOCTaBIsieMyl0 0e3 OrpaHMYeHUN Ha ee
nanbHeimee pacrnpoctpaneHue. (OrpaHvueHHUs, CBSI3aHHbIE C ABTOPCKMMHU IpaBaMH, HE
UCKITIOYAIOT TEXHOJIOTHIO U3 pa3psiia HaXOsIIeics: B OOIIIECTBEHHOM BJIaJICHUM. )

"IIpon3BoaCcTBO" O3HAUAET BCE CTAUU ITPOU3BOICTBA, TAKUE, KaK:

- COOpY’KEHHE
- TEXHOJIOTHSI POU3BOJICTBA
- W3TOTOBIICHHE

- WHTETpaIus

- MOHTax (cOopKa)

- KOHTPOJTb

- HCIIBITAHUS

- o0ecrieyeHrne KauecTBa

"Texuudeckas momorip" - "TexHuueckas MOMOIIs" MOXKET NMPUHUMATh TakKhe (OPMBI, Kak
oOydeHue, MOBBIIIEHNE KBaTU(UKALNY, MPAKTUYEeCKas MOATOTOBKA KaJpOB, MPEIOCTaBICHUE
paboueit nHpopmau, KOHCYJIbTATHBHBIC YCIYTH.

[pumeuanue:  "TexHmueckas TOMOIIL" MOXKET BKJIOYATh B cebsa Tmepemady
"TeXHUYEeCKNX JAaHHBIX'.

"Texundyeckue naHHbie" - "TexHudeckue maHHBIE" MOTYT OBITH TPEJICTABICHBI B TaKUX
dbopmax, KaKk YEepTEkKH, CXEMBbI, JUArPaMMBbI, MOJETH, (POPMYJIbI, TEXHUYECKHUE TPOCKTHl U
crenu(p KA, CIIPAaBOYHbIE MaTePUAIIbI 1 MHCTPYKIIMH B MMCbMEHHOM BUJIC WU 3aITUCAHHbBIE
Ha ):[pyrnx HOCUTCIIIX HIIN yCTpOfICTBaX, TaKHUX, KaK AMCK, MarHuTHasA JICHTa, IIOCTOAHHBIC
3allOMHMHAIOLIUE YCTPOMCTBA.

"Ucnons3oBanme" - 9SKCIUTyaTalus, YyCTaHOBKa (BKJIKOYas YCTAaHOBKY Ha IUIOMIAJKE),
TEXHHYECKOoe 0OcmyXKuBaHHE (TPOBEpKa), TEKYLIMH pPEMOHT, KalWTalbHBIH PEMOHT H
MOJIEpHH3AIHS.
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MATEPHUAJIBI U OBOPYJOBAHUE
HcxoaHblil U cienuaJIbHbIA pacllenisiioImuiicss MaTepuas

Kak sto omnpeneneno B crarbe XX YcraBa MexayHapOJAHOrO areHTCTBA 10 aTOMHOU
SHEpPruu:

"Ucxonublii MaTepuan"

Tepmun "ucxomHelii Marepuan" oO3Ha4yaeT ypaH C COJEpKaHHEM H30TOMOB B TOM
OTHOIIICHUH, B KAaKOM OHHM HaxoJATCs B MPUPOJHOM YypaHe;, ypaH, 0OeIHCHHBIH
u3zotonoM 235; Topuid; m000€ U3 BhIICYKa3aHHBIX BEUIECTB B (JOpME MeTalia, CIUIaBa,
XMMHUYECKOT0 COEAMHEHUS WM KOHIIEHTpaTa; Kakoil Obl TO HU ObLIO Apyroi marepual,
coJiepKallfii OTHO WJIM HECKOJIbKO M3 BBILICYKa3aHHBIX BEIIECTB TaKOM KOHIEHTpAaLUH,
KOTOpasi BpeMsi OT BpeMeHH Oyzer ompeneisTbcsi COBETOM YIPaBISIIOMIMX; U TaKOH
Ipyro marepuajn, Kakoil BpeMs OT BpemeHu Oyner onpenenstbess CoBeTom
YIPaBIISIOLIUX.

"CnenmaJbHBIHA paciiensomuicsa martepuant"

1) TepMuH "crienMabHBIN paCIICTUIAIONIMKACS MaTepuan' O3HadaeT IUTyTOHU-239;
ypaH-233; ypaH, oborameHHbIH u30TomoM 235 wimm 233; moboit Mmatepual,
coJiepKaliiii OTHO WM HECKOJIbKO U3 BbIIICYKa3aHHbBIX BEUIECTB; W TaKOH APyrou
pacUICTUISIIOLIUICS MaTepuai, KOTOPBIM BpeMsi OT BpeMEHH OyIEeT ONpeiessiThCs
CoBeToM yYMpaBIAOIIMX; OJHAKO TEPMHUH 'CHEIHAIbHBIA PACIICTIISIOMIUNCS
Marepran" He BKIOYAeT UCXOIHOr0 MaTepuaa.

i1) Tepmun "ypan, oOorameHHbli wu30TONOM 235 wunam 233", o3HA4aeT ypaH,
copepxkammii uzoromn 235 wim 233, wiM TOT U JPYrol BMECTE, B TaKOM
KOJIMYECTBE, YTOOBI OTHOIICHHWE CYMMBI 3THUX H30TONMOB K wu30TOmy 238 OBLIO
Ooublie OTHOIIEHHS n30ToMna 235 K u3oTomy 238 B MPUPOTHOM ypaHe.

Opnako g uened PykoBomdmmx HPUHLMIIOB HE OYyJIyT BKIIOYAThCA HPEIMETHI,
yKa3aHHblE B TMOAMYHKTE a) HW)KE, W OKCIOPT MCXOJHOTO WM CIEHUaTbHOIO
pacCILEIUIAIONIET0Cs MaTepyana B JaHHYIO CTpaHy-IIOJydaTeNb B TeueHue 12 mecsaues B
o0beMe MeHee IPEeeIIoB, ONPeIeNIIEMBbIX B IOAMYHKTE b) HIDKE.

a)  IlmyronHwuii ¢ n30TONMHON KOHLIEHTpauuen ryToHus-238 cebimie 80%.

CHeHHaHBHLIﬁ pacmennsnonmﬁcg MaTepural Ipru HCIIOJIB30BAHUHU B I'pPaMMOBBIX
KOJIMYCCTBAX UJIKM MCHEC B KAYCCTBC YYBCTBUTCIBLHOI'O 3JICMCHTA B HpI/I60an; n

Wcxonnbiit MaTepual, B OTHOIIEHUH KOTOPOTO MPABUTEIBCTBO YIOCTOBEPUTCS, YTO
OH TIPEeIHA3HAYACTCS TOJBKO JUIsl WCIIOJNB30BAaHUSA B HESIEPHON NEATEIHLHOCTH,
HampuMep MpU IPOU3BOICTBE CIJIABOB HJIM KEPAMUKH.

b) CnenuanbHBINA paCHICTUISIONTUICS MaTepHa 50 3¢ (eKTUBHBIX TPAMMOB;
IIpupoaHslil ypax 500 kusIorpamMmosB;
OO6enHeHHBIN ypaH 1000 kunorpamMmoB; u
Topuit 1000 kunorpamMMoB
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2.1.

2.2,

2.3.

24.

2.5.

2.6.

2.7.

OO0opynoBaHue u Hesi/iepHbIe MAaTEPHAJIBI

Onucanue mnpeaMeToB OOOpYIOBaHHMS UM HEAJCPHBIX MAaTEpUaloB, IPUHSITOE
IIPaBUTEIBCTBOM, CIEAYET HI)KE (KOJIMYECTBA, HE MPEBBIIAIONINE YPOBHEN, YKa3aHHBIX
B [Ipunoxxennu B, paccMaTpuBaroTCsl Kak HECYILIECTBEHHBIE JJIs IPAKTUUECKUX 1ieIei):

SnepHble peaKkTOpbl U CHENHAJBHO NMPeJHAZHAYEHHbIC WJIN MOATOTOBJIEHHbIE JIf
HHUX 000pya0BaHMe U KOMIIOHEHTHI (cM. Ilpusoxkenue B, pasgen 1.);

Hesinepubie maTepuaibl AJs peaktopoB (cM. [Ipunoxenue B, paznen 2.);

YceTaHOBKM VISl MepepadoTKH 00/1y4YeHHBIX TOIUIMBHBIX 3J1€MEHTOB U CHEeNHAIbHO
npeJHAa3HAYeHHOe  WJIM  TOJArOTOBJEHHOe A J3TOro  o0opyaoBaHHe
(cm. Ilpnnoxenue B, pasznen 3);

YcTaHOBKHM UISi M3rOTOBJIEHHS] TOMJMBHBIX JJIEMEHTOB SIIEPHBIX PEeaKTOPOB H
CMeNUATbHO NpeIHA3HAYEeHHOE WM TOATOTOBJIEHHOE [JIsi ITOro 000pyI0BaHHE
(cm. [Ipunoxenne B, pazaen 4.);

YceTaHOBKH VISl pa3je/ieHUsl H30TONOB YPAHA M CHEHHATBHO NMPeJHA3ZHAYCHHOE WIH
MOATOTOBJICHHOE IS1 3TOr0 000pyA0BaHHe, KpOMEe aHAJMTHYECKHX NPUOOpoB, (cMm.
Mpuiao:xkenne B, pazagea S.);

YcTaHOBKM /151 NPOU3BOJACTBA WM KOHIEHTPUPOBAHMS TSXKeJI0i BOAbI, AeiiTepus
U JeliTepreBbIX COeJUHEHNI M CTIEIHAIBHO NMPeIHA3HAYEHHOEe WU MOAT0TOBJIEHHOE
1Jis1 3Toro obopynosanue (cm. Ilpusoxkenune B, pasaen 6.);

YCcTaHOBKHM 1JI1 KOHBEPCHH YPAHA M IUIYTOHMS, MCIOJIb3yeMble NPH U3r0TOBJICHUH
TOIUIMBHBIX 3JIEMEHTOB M pa3/ie/ieHHH H30TONOB yPaHA, COIJIACHO ONpeaeeHHUsAM,
cojepxamuMcss B pasgenax4 U S, COOTBETCTBEHHO, a TaKKe CHENHATbHO
npeIHa3HAYeHHOe Wi NMOAr0TOBJIEHHOE A 3TOro o0opynoBaHue
(cMm. Ilpunoxenue B, paznen 7.)

-10 -
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NNPUJIOXXEHHUE B

MOSICHEHUA ITPEIMETOB, BKJIIOYEHHBIX B UCXOJHBI CIIUCOK
(mo onucanmio B pasaene 2 “MATEPUAJIBI U OBOPYIOBAHUE” Ilpuno:xenust A)

1. PeaKTOpbl H CICNHUAJTBHO MPEIHAZHAYCHHLIC WU MOATOTOBJCHHBIC JIJISI HHUX
oﬁopyImBaHne N KOMIIOHEHTbI

1.1. KommniekTHbIe siiepHbIe peaKTOPbI

SlnepHble peakTOphl, CHOCOOHBIE paboTaTh B pEXHUME KOHTPOIMPYEMOM
CaMONOJIIEPKUBAIOLIEHCA ENHOM peakuuu JeJIeHUs, HCKIYas peaKTOphbl
HYJIEBOM MOIIHOCTH, KOTOpPBIE OINPEACISIIOTC KAaK PEaKTOpbl € MPOECKTHBIM
MaKCHUMaJIbHBIM ypOBHeM HpOI/ISBOI[CTBa HJ'IYTOHI/H[, HEC HpCBI)IHIaIOHII/IM
100 rpaMMOB B TO/I.

[MTOACHUTEJIBHOE 3AMEYAHUNE

"SnepHbI peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HaXOJSALIMECS BHYTpPH KopIlyca
peakTopa WM HETOCPEACTBEHHO NPUMBIKAOIINE K HeMy, 000OpyAoBaHHE, KOTOpOe
KOHTPOJUPYET YPOBEHL MOIITHOCTA B aKTUBHOHM 30HE, M KOMIIOHEHTBI, KOTOPHIE OOBITHO
cozlepyKaT TEIUIOHOCHUTENh TMEPBOTO KOHTYpa aKTHBHOW 30HBI PEAKTOPA, WM BCTYMAIOT C
HHM B HCHOCpeJICTBeHHBIﬁ KOHTAaKT WJIN YIIPABJIAIOT UM.

He npennonaraeTcss UCKIIOYCHHE PEaKTOPOB, KOTOPBIC HAJICKAIIUM 00pa3oM MOTJIH Obl
MOJIBEPTHYTHCS MOJU(PHUKAIMK JJIs MPOU3BOJCTBA 3HAYMTEIBHO OOJBIICIO KOJUYECTBA,
yem 100 rpaMMoOB IIyTOHUS B Tof. PeakTophl, mpenHa3HAuY€HHBIE ISl JTUTEIbHOMN
SKCIUTyaTallud Ha 3HAYUTENBHBIX YPOBHIX MOIIHOCTH, HE3aBUCUMO OT CTEIEHH HUX
BO3MOXHOCTEH MPOU3BOJCTBA IUIYTOHUS, HE PACCMATPUBAIOTCS KaK "pPEaKTOphl HYJIEBOM
MOIITHOCTH".

OKCIIOPT

OKCIOPT TMOJHOTO KOMILJICKTa OCHOBHBIX NPEAMETOB B paMKax 3TOH TpaHUIBI OyIeTr
MPOUCXOJUTh TOJIBKO B COOTBETCTBHHM C TMPOIEAypaMH PyKOBOASAIIMX MPUHIIHUIIOB.
OTnenpHBIE IPEMETHl B paMKax dToW (pyHKIIMOHAIBHO OMPEAIETICHHOMN TPaHHIIbl, KOTOPhIE
OyIyT OKCHOPTHPOBATHCS TOJNBKO B COOTBETCTBUM C TpoIlenypamMu PykoBomsmux
MIPUHITUIIOB, TiepedncieHpl B MmyHKTax 1.2-1.10. IIpaBUTENbCTBO OCTaBIsAeT 3a Cco0OM
MPaBO MPUMEHSTH TPOIEeTypbl PyKOBOISIINX MPUHIMIIOB K APYTHUM IIpeIMETaM B paMKax
(YHKIIOHATEHO OTpeeIeHHON TPaHUIIBL.

1.2. Kopnyca siiepHbIX peakTopoB

Merammueckue KopIyca WIM UX OCHOBHBIE YaCTU 3aBOACKOIO M3TOTOBJICHUS,
KOTOpBIE CIELUAIBHO MPEIHA3HAYCHBI WU ITOArOTOBJIEHBI I pa3sMELICHUS B HUX
AKTUBHOW 30HBI AJIEPHBIX PEAKTOPOB, KaK OHM ONpeeIeHbl B MyHKTe 1.1. BhImIe, a
TaK)K€ COOTBETCTBYIOIIME BHYTPUKOPILyCHBIE YCTPOMCTBA PEAKTOPOB, KAK OHU
omnpeiesieHbl B MyHKTE 1.8 HU*Ke.
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1.3.

1.4.

1.5.

1.6.

1.7.

[NOACHUTEJIbBHOE 3AMEYAHUE

Kppllka kopmyca peakTropa OXBaThIBae€TCSI MYHKTOM 1.2 Kak OCHOBHas, 3aBOACKOTO
W3TOTOBJICHUS, YaCTh KOPITyca peakTopa.

MamuHbI JJs 3arpy3KM U BBIT'PY3KH TOILIMBA SAACPHBIX PCAKTOPOB

ManumnynsatopHoe  o0OpyJIoBaHUE,  CIEUUAIBHO  IpeJHa3HauYe€HHOe WU
IIOArOTOBJIEHHOE JUJIS 3arpy3KH MJIM U3BJICUEHUS TOIUIMBA U3 SIIEPHBIX PEAKTOPOB,
KaK OHU OIpe/eeHbl B MyHKTe 1.1. Bple.

[NOACHUTEJIbBHOE 3AMEYAHUE

HpCZ[MeTLI, YKa3aHHBIC BBIIIC, CITOCOOHBI MMPpOU3BOAUTH OICpallUM IO ICPETPY3KES Ha
MOIITHOCTH N O6HaI[aIOT TCXHUYCCKUMHU BO3MOXKHOCTSAMU JJIA TOYHOT'O
MO3UIITUOHUPOBAHUS N OPUCHTHUPOBAHUA, IIO3BOJIAIOIIMMHA OpoOBOAUTH Ha
OCTAaHOBJICHHOM PpECaKTOPE CJIOKHBIC pa6OTBI o meperpy3ke TOIUIMBaA, HNPHU KOTOPBIX
O0OBIYHO HEBO3MOKHBI HCIMOCPEACTBCHHOC Ha6J'IIO,I[eHI/IC N pr[MOfI JAOCTYII K TOIUIUBY.

Ynpapiasionue CTep:KHU SIIEPHBIX PeakKTOPOB M COOTBETCTBYIOIIEe
o0opynoBaHue

CrenmanbHO IpeIHAa3HAYEHHBIE WM TOATOTOBIIEHHBIE CTEP)KHHU, OINOPHBIE WIIH
MIOABECHBIE KOHCTPYKLUUU JUII HUX, MEXaHU3Mbl IIPUBOJA CTEPXKHEM WU
HaTpaBJISIoNUe TPYObl CTEp KHEH /IS YIIPaBISHHS MTPOLIECCOM JICICHUS B SIIEPHBIX
peakTopax, Kak OHHU OIpe/eeHbl B MyHKTe 1.1. Bhlle.

TPY6]>I BBICOKOI'O JaBJICHUS AAECPHBIX PCAKTOPOB

TpyObl, KOTOpbIE CIEHHMATBHO TpPEAHA3HAYCHBI WM  [OArOTOBJICHBI IS
pa3MelleHrsl B HUX TOIUIMBHBIX 3JICMCHTOB M TEIUIOHOCHTEJSI TIEPBOIO KOHTYpa B
peakTopax, Kak OHHM ONpeneieHbl B MyHKTe 1.1. Bbime, mpu pabodeM IaBlICHHUH,
npessimaromeM 50 atmocdep.

IupkonuneBbie TPyOBI

TpyOsl unu cOopku TpyO U3 METATUTMUECKOTO [IUPKOHUS UITU €T0 CIUIABOB, MO BECY
npesbimarormme 500 kr uis M000#  CTpaHBI-TIONydYaTedst B TEYEHHE JFOOOTO
12-Mecs4HOro nepuoia, KOTopble ClielUaibHO MPeIHa3HAYeHbI WU TTOITOTOBJICHBI
AJId UCIIOJIB30BAHHA B PEAKTOPAX, KaK OHH OIPECACIICHBI B ITYHKTC 1.1. BBIIIIC, U B
KOTOPBIX OTHOIICHHE MO Becy radHus K MUPKOHUIO MeHbIme yeM 1:500.

Hacocnbl MEPBOro KOHTypa TENJIOHOCUTEJISA
Hacocm, CIICUAJIbHO MPEAHA3HAYCHHBIC WJIW MMOATOTOBJICHHBIC IJIA IMOAACPKAHUA

LUPKYJISALIUU TEIUIOHOCUTENS IEPBOrO KOHTYpa SJIEPHBIX DPEAKTOPOB, KAK OHU
onpeneneHsl B myHKTe 1.1. Beime.
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[NOACHUTEJIbBHOE 3AMEYAHUE

CrneunansHO NpeHa3HAYEHHbIC WU MOATOTOBJICHHBIE HACOCH! MOTYT BKJIIOYATh CIIOKHEIE,
VIUIOTHEHHBIE WJIM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBI I NPEJOTBPALICHUS yTEUKHU
TEIUIOHOCUTEIII TIEPBOTO KOHTYpa, TE€PMETHYHBIE HACOCHI W HACOCHl C CHCTEMaMH
WHEPUUANBHON Macchl. JTO OIpeJelieHHe KacaeTcs HacOCOB, aTTECTOBAHHBIX IO KIIacCy
NC-1 nnam 5KBUBaJCHTHBIM CTaHAAPTAM.

BHyTpukopnycHble ycTpoiicTBa si/iepHbIX PeaKTOPOB

"BHyTpuKOpITyCHBIE yCTpoMcTBa SIIEPHBIX peakTopoB", CIelaabHO
MpeAHa3HAYEHHbIE WM TOJATOTOBJIECHHBIE JJisi UCIHOJIb30BaHUS B  SACPHBIX
peakTtopax, Kak OHHM ompejaesieHbl B NyHKTe 1.1. Bbllle, BK/IIOYas OMNOPHBIE
KOJIOHHBI aKTUBHOM 30HBI, TOIUIMBHBIC KaHAJbI, TEIUIOBbIE IKpaHbl, OTpa’KaTelu,
OTIOPHBIC PEIIECTKU aKTUBHOM 30HBI U TIAaCTHHBI qud dy3opa.

[NOACHUTEJIbBHOE 3AMEYAHUE

"BHyTpuKOpIyCHbIE  YCTPOWCTBA  SANEPHBIX  pPEAaKTOPOB"  SBISAIOTCS ~ OCHOBHBIMHU
KOHCTPYKLMSIMA BHYTPH KOPITyCca PEaKTopa, KOTOPBIC BBIIOJHSIOT OJHY MM HECKOJIBKO
¢GyHKUMH, TakuX, Kak o0OeCHeYyeHHEe OMOphl A AKTUBHON 30HBI, pa3MEILEHHA H
IUCTAaHLIMOHUPOBAHUS TOIUIMBA, MOJAYd M PETYJIMPOBAHHUS IIOTOKA TEIIOHOCUTEIS
MEPBOro KOHTYpa, PaAMAlMOHHOM 3aIIMTHl KOPIIyca pPEakTopa M BBOJA BHYTPU30HHBIX
JATIUKOB.

Ten1000MeHHUKHT

TennmooOMeHHuKH  (maporeHepaTophl), CHENUAIbHO MpPEJHA3HAYCHHBIE  WIIH
MOJITOTOBJICHHBIC ISl HCTIOJIb30BAHUS B IEPBOM KOHTYPE TEIUIOHOCHTEJIS SIIEPHBIX
pPEaKToOpOB, KaK OHU OMpeeNieHbl B MyHKTE 1.1. BhIIIe.

[TOACHUTEJIbBHOE 3AMEYAHUNE

[Taporeneparops! crienyanbHO MpeTHA3HAUYEHBI WM MOJATOTOBICHBI IS IEpeHoca Tera,
BBIPa0OTaHHOTO B peakTope (MepBBId KOHTYP), K MUTATENbHOM Bose (BTOPOI KOHTYp) s
IPOU3BOJCTBA  Iapa. B ciaywae OBICTPBIX  pEaKTOPOB-Pa3MHOMKUTENEH ¢
KUIKOMETAJUIMYECKUM  TEIUIOHOCUTeNeM, B  KOTOPBIX  Takke  IPHUCYTCTBYET
MPOMEXKYTOUYHBI KOHTYpP KHIKOMETAJUIMYECKOTO TEIUIOHOCUTENS, IOHUMAeTCs, 4To
TEII00OMEHHUKHU JUIA TIepeHoca Telula ¢ MEePBOro KOHTYpa Ha MPOMEKYTOUYHBI KOHTYp
OXJIKJICHUSI HAaXOAATCS TOJ KOHTPOJIEM B JIOTIOJHEHHE K MaporeHeparopam. B cdepy
JNEUCTBHSL KOHTPOJIS IO 3TOMY HAMMEHOBAaHHIO HE BKJIIOYCHBI TEIUIOOOMEHHMKH IS
CHCTEM aBapUHHOTO OXJIaXAEHHS WM CUCTEM OTBOJIA OCTATOYHOTO TETJIOBBIICIICHHS.
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1.10.

JdeTeKTOpbl HEMTPOHHOIO MOTOKA

CHGHI/IaJ'II)HO MNpE€aAHAa3HAYCHHBIC WM TMOATOTOBJICHHBIC JaTYUKHU HGfITpOHHOFO
IIOTOKa JIA OIIPCACICHUA ypOBHCﬁ HeﬁTPOHHOFO IIOTOKa B IMpCaciiax aKTHBHOM
30HBI PEAKTOPOB, KAK OHU OIPCACIICHBI B ITYHKTC 1.1. BeIIIC.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

B cdepy oxBara naHHOTO HAWMEHOBaHUS BXOIST BHYTPU3OHHBIE M BHE30HHBIE
M3MEepHUTENbHbIE TPUOOPHI, KOTOPhIE M3MEPSIIOT YPOBHU TOTOKAa B LIMPOKOM JHAara3oHe,
06b1an0 0T 10" HeiiTpoHoB Ha cM” B cexyHmy g0 10"’ HeliTpoHOB Ha cM® B CEKYHIY WM
Oosiee. K BHE30HHBIM OTHOCSATCSI T€ M3MEPHUTENbHBIE MPUOOPHI 32 MpeAeIaMi aKTHBHOM
30HBl PEAKTOPOB, KaK OHHU OIpeleNeHbl B MyHKTe 1.1. BbIIE, KOTOpPbIE PacCIOI0KEHbI
BHYTPH OMOJIOTHYECKOHN 3aIUTHI.
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HesmepHLIe MaTepuaJbl JId PCaKTOPOB

JelTepuii M TsI7Kes1as1 BOAA

Heiirepuii, Tspkenas Boaa (OKUCh JeiiTepusi) U J1000€ APYyroe COEIUHEHHE
JNeuTepus, B  KOTOPOM  OTHOLIEHME JACUTepUs K  aromMaM  BOJOpoAa
npesbimaet 1:5000, npeaHa3zHaYeHHBIE 711 KCIIOJIB30BAHUS B SAIEPHBIX PEAKTOPAX,
KaK OHHU OIpeJeNeHbl B MyHKTe 1.1. BbIlIe, B KOJIMYECTBaX, npebimaronmx 200 kr
aTOMOB JedTepus i JI0O00H OHOW CTpaHBI-MONydaTedsl B TeUeHHE I00O0ro
12-MecsauHOTO nIeproIa.

SAnepHo-uyucrbiii rpagur

I'padut, wumerommii cTemneHb YUCTOTHl BbIIIE S-MWIIHOHHBIX  OOpPHOTO
SKBUBAJICHTA, C IUIOTHOCTBIO Gombmie ueM 1,50 T/cM’, TpeaHA3HAYCHHDBIA s
UCIIOJIb30BaHUs B AJIEPHBIX PEAKTOpaX, KAK OHU ONpeZeeHbl B yHKTe 1.1 BhllE, B
KOJINYECTBaX, MpeBbIIaommx 30 METpUUECKUX TOHH JIs JH000I OJHOW CTpaHbI-
[0JTy4aTessl B TeUEHHE JII000ro 12-MecsqHoro nepuoaa.

[NOACHUTEJIbBHOE 3AMEYAHUE

Jns 1eneid SKCIOPTHOTO KOHTPOJISL MPABUTEIBCTBO ONpEAENsieT, OyayT JIM DKCIIOPTHEHIE
MapTHH COOTBETCTBYIOLIETO BHINICYKa3aHHBIM XapaKTEPUCTHKaM IpaduTa UCIIOIB30BaATHCS
B AJIEPHBIX PEAKTOpaX.

Bopueiit skBuBanent (BE) moxker OBITH OINpeneneH 3KCIEPUMEHTAIBHBIM IyTEM HIH
paccuntan kak cymma BE; nns mpumeceit (3a uckmoueHuneM BEyrjppon, MOCKONBKY
YIIIEepoa He CUUTAETCs PUMECHI0), BKIItouas 0op, rie:

BE; (10™) = CF x xonnenTpaumio s1ementa Z (107);

CF - xoaddunment nepecuera: (oz X Ag) nenennoe Ha (op X Az);

Op U Oz - CEUSHHUsI 3aXBaTa TEIUIOBBIX HEUTPOHOB (B OapHax) IUIsl MPUPOIHOTO Oopa
Y 3JIeMeHTa Z, COOTBETCTBCHHO; a Ag M Az _ aTOMHbBIE MacChl PUPOJTHOTO Oopa u
aeMeHTa Z, COOTBETCTBEHHO.
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YcranoBkn aas nepepaﬁoTKn Oﬁﬂy‘leHHbIX TOINIMBHBIX 3J3JICMCHTOB H
060pyn03alme, CIICNUAJIbHO MNPECIHA3HAYCHHOC HWJ/IM MNOATOTOBJICHHOC IJHA
3TOro

BBOJIHOE 3AMEYAHUNE

[Ipu mepepaboTke OOIYYEHHOTO SASPHOTO TOIUIMBA IUTYTOHWH W YpaH OTHENSIOTCS OT
BBICOKOAKTUBHBIX TIPOAYKTOB JETICHHUS M APYTHUX TPAHCYPAHOBBIX dJIEMEHTOB. JlJIsi TaKkoro
paszeneHusl MOTYT HUCIIONB30BAThCA PA3IMYHBIE TEXHOIOTHYEeCKHe mporecchl. OmHako co
BpeMeHeM miportece "[lypekce" cranm Hambosee pacIipOCTPaHEHHBIM U TIPUEMJIEMBIM. JTOT
MPOIIECC BKIIOYAET PACTBOPEHHE OOIYYEHHOTO SAEPHOTO TOIDIMBA B a30THOW KHCIIOTE C
MMOCJICAYIOIUM BBIACIICHUEM YpaHa, IUIYTOHUA W TIPOAYKTOB OCJICHHUA 3KCTpaKHHeﬁ
pPacTBOPHUTEIIEM C IIOMOIIBIO TpUOyTHII(oCchaTa B OpraHNIECKOM pa30aBUTEIE.

TexHOoIOTHIEeCKUE TIPOIECCHl HA Pa3IMYHBIX ycTaHOBKax Tuma "Ilypekc" aHajJoTH9HBI U
BKIIFOYAKOT: H3MCJIBYCHUC O6Hy‘-IeHHI)IX TOINIMBHBIX 3JIEMEHTOB, paCTBOPCHUE TOILIMBA,
SKCTPAKIHUIO PACTBOPUTENIEM U XPAaHEHUE TEXHOJIOTHYECKOM KUJIKOCTH. MOXKET UMEThCA
TaKke 00OpyIOBaHWE IS TEIUIOBOM JIEHUTpAIMM HHUTpaTa ypaHa, KOHBEPCHH HHUTpaTa
IUIyTOHUSL B OKHUCHh WM METAJUI, a TaKXkKe s 00paOOTKH JKUIKUX OTXOJOB, COIEPIKAIIUX
MPOAYKTEI ACJICHUS, 10 IOJYUCHHUA (1)OpMI)I, HpHFOILHOfI IJIA TPOAOJIKUTEIIBHOI'O XpaHCHUA
WJIM  3aXOPOHEHHS. OnHako KOHKpETHBIE THIBI W KOHQUTypauusi 000pydoBaHMUS,
BBITOJTHSIONIETO 3TH (YHKUUH, MOTYT pasziMyaThbCsi HAa Pa3lIMUHBIX yCTAHOBKAX THIIA
"[lypekc" MO HECKOJIBKUM MPUYMHAM, BKJIIOYAs THIIBI U KOJMUYECTBO OOJIYyYEHHOTO
SIIEPHOTO TOILIMBA, MOJAJICKAIIETO NepepadoTKe, U MPeaoiaraeMblii TIPOIIECC OCAKICHUS
M3BIIEKAEMBIX MAaTepUANIOB, a TakKe NPUHIUNB o0OecredeHuss Oe30MacHOCTH U
TEXHHYECKOTO 00CTYKUBaHHS, IPUCYIIIUE KOHCTPYKIIUU TaHHOW 0OCTaHOBKH.

"VcraHOBKa [Uia  mepepabOTKM  OONy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB"  BKJIIOUAET
00OpyZOBaHHE M KOMIIOHEHTBI, KOTOpBIE OOBIYHO HAXOIATCS B TPSMOM KOHTAaKTe C
OOJIyYeHHbIM TOIUINBOM W OCHOBHBIMH TEXHOJOIMYECKHMH IIOTOKaMH SAEPHOTO
MaTepHaia U MPOAYKTOB AEJCHUS, U HEIOCPEACTBEHHO YIIPABISIOT UMH.

OTH mponecchl, BKJIIOYas MOJIHBIE CHCTEMbI JUIS KOHBEPCHU IUTYTOHHS M TPOU3BOJCTBA
METAJUIMYECKOTO ILTyTOHHMS, MOTYT OBITh MACHTH(OUIIMPOBAHBI IO MepaM, IPHHUMACMbIM
IUISL TIPEJOTBPAIICHHST ONACHOCTEH B CBSI3M C KPUTHYHOCTBIO (HAIpUMEp, MEpamH,
CBSI3aHHBIMU C T€OMETpHEi), 00lydeHueM (Hampumep, IyTeM 3alluThl OT OOJIy4YeHHs) H
TOKCHYHOCTBIO (HAIpuMep, MepaMu 10 yIePKaHuIo).

OKCIIOPT

OKCMopT TMOJIHOTO KOMIUIEKTa OCHOBHBIX MpPEIMETOB B paMKax O3TOW TI'pPaHHUIBI
OCYIIECTBIISIETCS TOJIBKO B COOTBETCTBHH C MpoleaypamMu PyKoBoaSIINX MPUHIUIIOB.

[IpaBuTenbcTBO oOCTaBisieT 3a COOOH TpPaBO TMPHUMEHSTH MPOUEexyphl PykoBoasmmx
MPUHIMIIOB K JIPYTUM MEPEUMCICHHBIM HIDKE NpeaMeTaM B paMmkax (pyHKIMOHAJIBHO
OIPEJCIICHHON TPAHULLBL.

[IpeameTrsr oOopynoBaHUs, Ha KOTOpbIE, KaK CUMTAETCSA, PACIPOCTPAHACTCS
3HaueHue (¢Gpaspl "M o0OpynOBaHUE, CHEIHATbHO NpPEJHA3HAYCHHOE WJIU
MOATOTOBJIEHHOE" Il TepepaboTKW OOMYyYEeHHBIX TOIUIMBHBIX 3JEMEHTOB,
BKJIFOYAIOT:
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MamuHbl 1J1s1 pyOKH 00/1y4eHHBIX TOIJIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUNE

OTo0 000pyIOBaHWE WCHONB3YEeTCS [UII BCKPBITHS OOOJOYKH TOILIMBA C  IIEINBIO
MOCTIEAYIONIETO PACTBOPEHHUS OOydeHHOTO sIepHOTO MaTepuana.  Kak mpaBumiio,
WCTIOJIB3YIOTCS CIIEIUAIFHO TpeIHAa3HAaYeHHbIe, CKOHCTPYHPOBAaHHBIE UIA PyOKH MeTailia
YCTpOMCTBa, XOTS MOMET HCIONb30BaThC W 0oJee COBEpIIeHHOE O0OpyIOBaHHE,
HaIpuMep Ja3epsbl.

JINCTaHIIMOHHO yIpaBisieMoe 000pYZOBaHUE, CIICHHAIBHO IPEJHA3HAYCHHOE HIIH
HOATOTOBIICHHOE Ul HMCIOJIb30BAaHMSI Ha YCTAHOBKE MO IepepaboTke, Kak OHa
olpeziesieHa BBIIIE, IS PE3KHU, PYOKH MM Hape3Ku COOpPOK, MyYKOB WU CTEP)KHEH
00JIy4eHHOT'0 SIEPHOT0 TOIIMBA.

JuccosbBepbl

BBOJIHOE 3AMEYAHUNE

B nucconpBepbl OOBIYHO TOCTyMaeT W3MeENbUEHHOE oTpadoTaBmiee TOIUIMBO. B atnx
0e30MacHBIX C TOYKH 3pEHHS KPUTUYHOCTH pe3epByapax OONyHUEeHHBIN SAEPHBIN MaTepuan
pacTBopsieTcsi B a30THOM KHCIIOTE, W OcCTaroliuecs OOpe3kd 000JI0YEeK BBIBOASATCS U3
TEXHOJIOTHYECKOI O ITOTOKA.

besonacHpie ¢ TOYKM 3peHUST KPUTUYHOCTU pPe3epByaphl (HAmpumep, Majoro
IUaMeTpa, KOJbLEBble WM  TMPSAMOYTOJIbHbIE  pe3epByaphl), CHEIHAIbHO
MpeAHA3HAYEHHbIE WM MOJATOTOBJIEHHBIE ISl MCIOJIb30BAHMS HAa yCTaHOBKE IO
nepepaboTke, Kak OHHU OMpeAeNieHbl BBIIIE, A PACTBOPEHHUS OOIYyUEHHOTO
SIIEPHOTO TOIUIMBA, KOTOpbIE CIIOCOOHBI BBIJICP’KUBATD ropsiuyto,
BBICOKOKOPPO3MOHHYIO JKMJIIKOCTh M MOTYT JMCTAHLIMOHHO 3arpykatbcs |
TEXHUYECKU 0OCITYKUBATHCA.

JKCTPAKTOPHI M 000PYAOBaHHE A/ IKCTPAKIIUH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUWE

B 9KkcTpakTophl ¢ pacTBOPHUTENIEM TMOCTYMAaeT KaK pacTBOp OONYyYECHHOTO TOIUTUBA W3
JIMCCOTIbBEPOB, TaK M OPTaHUYECKUI PacTBOpP, C MOMOIILI0 KOTOPOTO Pa3JEeNIOTCS YpaH,
IUTyTOHUHA H TPOAYKThI neneHus. OOopynoBaHuWe Ui SKCTPAKIUU PACTBOPHUTEIIEM
OOBIYHO KOHCTPYHPYETCS TakKUM 00pa3oM, dYTOOBI OHO YJIOBJETBOPSIIO JKECTKHM
OKCIUTYyaTallMOHHBIM  TpeOOBaHUSIM, TaKUM, KaK JUTUTENBHBIA CPOK CITy>KObI  Oe3
TEXHUYECKOT0 OOCITY)KWBAHHS WIH JIETKash 3aMEHSEMOCTb, MPOCTOTa B JKCILIyaTallid U
YIIPaBJICHHUH, a TAKXKE THOKOCTh B OTHOIIICHUH M3MEHEHHS TTapaMeTPOB IMpoIiecca.

CreuuanbHO  TpeJHa3HAUCHHbIE WM  MOATOTOBIEHHBIE  AKCTPAKTOPBI  C
pacTBopuTeNneM, Takhe, KaK HacaJOouyHble WM MYyJbCAlMOHHBIE KOJIOHHBHI,
CMECHUTENbHO-OTCTOMHBIC amlmapaThl WIH LEHTPOOEKHBIE KOHTAKTHBIC amlmMapaThl
JUIS WCTONB30BAaHUSI HAa YCTaHOBKE IO 00paboTke OOJyYeHHOrO TOILTUBA.
DKCTPAKTOPHI C PACTBOPUTENEM JODKHBI OBITh YCTOWYUBBI K KOPPO3UOHHOMY
BO3JICUCTBUIO A30THOM KHCJIOTBI.  DKCTPAKTOPBl C PACTBOPHUTEIIEM OOBIYHO
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34.

W3rOTaBIMBAIOTCA C COOJIOJCHUEM YpE3BbIUaliHO BBICOKUX TpeOOBaHUM (BKIIOYAst
IIPUMEHEHHE CHelMalIbHbIX METOJOB CBapKH, MWHCHEKIMH, o0ecreueHue u
KOHTPOJIb KayecTBa) M3 MaJlOyIJIEpPOJUCTBIX HEP)KABEIOIIMX CTajei, TUTaHa,
LUPKOHUS WM JPYTUX BHICOKOKAYECTBEHHBIX MaTEPHAJIOB.

XuMHYeCKHEe pe3epByaphl AJisl BbIAEP:KMBAHUS WM XPaHEHHUS
BBOJIHOE 3AMEYAHUE

Ha »stame sKkcTpakimy pacTBOpHUTENEM O0OPa3ylOTCS TPH OCHOBHBIX TEXHOJOTHYECKHX
IIOTOKA KHUIKOCTH. Pe3epByapI>I AJId BBLACPKUBAHUA WM XPAHCHHSA HCIHOJB3YIOTCA B
nanbHeie 00paboTKe BCeX TPEX MOTOKOB CICAYIOUUM 00pa3oM:

.’:1) pacTBOp YHUCTOTO Aa30THOKUCIIOIO YpaHa KOHICHTPUPYCTCA BbIIIAPDUBAHUCM U
MPOUCXOAUT IMPOUECC ACHUTPALIMU, TAC OH MNPEBpAIIACTCA B OKCHUI ypaHa. OTOT
OKCHJ MOBTOPHO UCHOJB3YCTCA B AACPHOM TOIIJIMBHOM LTUKIIC;

b)  pacTBOp BBICOKOAKTHBHBIX IIPOAYKTOB [EJICHHA OOBIYHO KOHLEHTPUpPYETCS
BBIIAPMBAHMEM W XPAHUTCS B BHJIEC KOHLEHTPUPOBAHHOM JKUAKOCTH.  OTOT
KOHILIGHTPAT MOJKET BIIOCIIEICTBUU IPOMTH BBIIApUBAHNE MU OBITH IPeoOpa3oBaH B
(dbopMy, IPUTOIHYIO IS XPaHEHUs! WIH 3aXOPOHEHMS;

C)  pacTBOp YHCTOTO HHUTpaTa IUTyTOHHS KOHIEHTPHUPYETCS M XPaHUTCA JI0
MOCTYIUICHUS] Ha JAlbHEWIIHE 3TAIbl TEXHOJIOTMYECKOro mporecca. B 4acTHOCTH,
pe3epByapbl  JUIs  BBIIEPXKHBAaHUS WM  XPAHEHUS  PAcTBOPOB  IUTyTOHHUS
KOHCTPYHMPYIOTCS TaKuUM 00pa3oM, YTOOBI M30€KaTh CBI3aHHBIX C KPUTHIHOCTHIO
npo0JeM, BOZHHKAIONIMX B pe3yjibTaTe M3MEHEHHH B KOHICHTpalMH HIH (Qopme
JAHHOTO TIOTOKA.

CrenumanbHO INpeAHAa3HAuYEHHbIE WJIM  TOATOTOBIEHHBIE  pe3epByapbl Ui
BBIJICP)KUBAHMS WIIM XPAaHEHMS JIJIs1 UCTIOIb30BAaHUS HA YCTAHOBKE IO MepepaboTKe
00JIy4eHHOTO TOILIMBA. Pe3epByapbl ISl BBLACP)KUBAHUS MM XPAHEHUS JTOJIKHBI
OBbITh YCTONYMBBI K KOPPO3MOHHOMY BO3JICHCTBUIO a30THOW KHUCIOTHI. Pe3epByapsl
IUI1  BBIIEPKMBAHMSL WM XPAaHEHHUs OOBIYHO M3rOTABIMBAIOTC M3 TaKUX
MaTEpHaJIOB, KaK MaJOyIJIEPOAUCTHIE HEPIKABEIOIIME CTAJIM, TUTAH WIN LIMPKOHUI
WU JpYyrue BBICOKOKAUYECTBEHHBIE MaTepuaibl. Pe3epByapsl [ BbILACPKUBAHUS
WIA XpaHEHHs MOTYT OBITh CKOHCTPYHMPOBaHBI TakuM oOpa3oM, 4YTOOBI HX
SKCIUTyaTalusi U TEXHUYECKOE OOCIyKMBaHUE MPOU3BOJAWINCH AUCTAHLUOHHO, U
MOTYT UMETh CJEIyIONIHMEe OCOOCHHOCTH C TOYKM 3PEHHS KOHTPOJISA 3a SICPHOI
KPUTHYHOCTBIO:

1) OOpHBI SKBHBAICHT CTCHOK HJIM BHYTPEHHHX KOHCTPYKLHUI paBeH MO
MeHblIei mepe 2%, 1100

2)  UMIMHAPUYECKHE pe3epByapbl UMEIOT MaKCUMajbHBIM JuameTrp 175 mm
(7 mroiitmoB), 1160

3) nOpsAMOYTOJIbHBIA WJIM KOJBIEBOH pe3epByap HMEET MaKCUMAaJIbHYIO
mupuny 75 MM (3 groiiMa).
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YcTaHOBKH AJ11 N3rO0TOBJIEHUS TOILIMBHBIX 3JIEMEHTOB SIACPHBIX PEAKTOPOB U
CICNHUAJIBbHO NPCIHAZHAYCHHOC UJIH ITOATOTOBJICHHOE 060pyn03a}me

BBOJAHOE 3AMEYAHUE

TomnuBHBIE 3JEMEHTHI SAACPHBIX PEAKTOPOB W3rOTABIMBAIOTCS M3 OJHOTO WU Oolee
HCXOJHBIX WM CIELUUATBHBIX PACIICIUIIONINXCS MAaTEepHalIOB, YIOMSHYTBIX B pasjaelne
“MATEPUAJIBI 1 OBOPYJAOBAHUWE” HacTosiero npuiaoxxeHus. s U3roToBICHUS
OKCHJIHOTO  TOIIMBa, Hauboyiee pacHpOCTPAHEHHOTO THMNA  TOIUIUBA, HWMEeTCs
o0opynoBaHHWe HJs TpeccoBaHWs TaOJETOK, CHEKaHWs, NLTU(GOBAHUS W COPTHPOBKH.
Omnepanuu co CMEIaHHBIM OKCHIHBIM TOIUTUBOM TPOM3BOIATCS B MEPUYATOYHBIX OOKCax
(WM PKBUBAJICHTHBIX KaMepax) JO MOMEHTAa MX TepMeTH3alud B 0007104ky. Bo Bcex
CIy4asX TOIUIMBO TEPMETH3UPYETCS BHYTPU COOTBETCTBYIOIICH OOONOYKH, KOTOpas
MpeTHa3HA4YCHA BBIIONHITh pPOJH TIEPBHYHOTO Oapbepa, C TeM UYTOOBI BO BpEMs
IKCINTyaTallil pPeakTopa OOCCIEUYMBAINCH TPUEMIIEMbIE pabodme XapakTEePUCTUKH |
0e30MacHOCTh TOTUIMBA. TakKe BO BCEX CIydasx B IESIX 00CeCIIeUeHHUs MPeacKazyeMoro 1
0C30ITacHOT0 TIOBEACHUS TOIIMBA HEOOXOJHMM TOYHBIMA, IO MCKJIIOUHUTEIHO BBICOKHMX
CTaHJAPTOB, KOHTPOJIb TEXHOJOTUUYECKUX MPOIIECCOB, ONepalifii U 000PYI0BaHHUS.

[NOACHUTEJIbBHOE 3AMEYAHUE

[IpenMeTsl 000PYIO0BaHUSA, KOTOPBIC, KAK CYUTAETCS, MOANAAAIOT 0] 3HaYeHHEe Ppa3bl "u
CIIEIUANBHO TPEIHA3HAUYEHHOE WU TOJTOTOBJICHHOE 00OpyAOBaHME" NI U3TOTOBJICHHUS
TOTUIMBHBIX 3JICMEHTOB, BKJIFOUAIOT 000PY/I0BaHKE, KOTOPOE:

a. OOBIYHO BCTyNaeT B HEMOCPEACTBEHHBI KOHTAKT C MOTOKOM 00pabaThIBaeMOTro
SAEPHOTO MaTepHajia WM HENOCPEACTBEHHO 00padaThiBaeT €ro, WM e yIpaBisieT
uM;

b. TepPMETH3UPYET SJEPHBII MaTepral BHYTPU 00OJIOUYKH;

c MIPOU3BOIUT MPOBEPKY TE€PMETUIHOCTH OOOIOYKH MM CBAPHOTO IIBA; UIIH

d. MIPOM3BOANT MPOBEPKY OKOHYATETHHON 00padOTKH TepMETH3NPOBAHHOTO TOTLIHBA.

Takoe ob6opymoBaHUe WM CHCTEMBI 000OPYIOBaHHS MOTYT BKIIIOYAaTh, HAIIPUMED:

1) MIOJTHOCTHIO  aBTOMATH3MPOBAHHBIE IIOCTHI KOHTPOJS TaONETOK, CIEeIHalbHO
MPEAHA3HAYECHHBIE WM IOJATOTOBJICHHBIE JUISI IPOBEPKU OKOHYATEJIBHBIX Pa3MEpOB
Y TIOBEPXHOCTHBIX /1€(DEKTOB TOIUIMBHBIX TabJIETOK;

2) ABTOMATHYCCKHUE CBApPOYHLIC amImaparbl, CHCIUAJIBHO MNPEAHA3HAYCHHBIC WJIN
MOATOTOBJICHHBIC UIA IMIPUBApHUBaHNd KOHIICBBIX 3arJIyII€K TB3JIOB,

3) MOCTBI ABTOMATHUYECKOT'O HCIIbITAHUSA U KOHTPOJA, COCHHUAIBHO IMPEIHA3HAYCHHBIC
HJIN MMOATOTOBJICHHBIC TJISA IIPOBECPKU T€PMETUYHOCTH I'OTOBLIX TB3JIOB.

B nammeHnoBanue 3 OOBIYHO BXOIUT OOOPYZOBaHWUE JUIs: @) PEHTTEHOBCKOTO
KOHTPOJISI IIBAPHBIX IIBOB KOHIIEBBIX 3arIyIIEK TBAJIOB, b) OOHApYXKEHUS yTeuek
Teus U3 3alOJIHEHHBIX MOJ AaBJICHUEM TBAJIOB, M C) TaMMa-CKaHUPOBAHHS TBIJIOB
JUIi TPOBEPKH CIUIOMIHOCTH TOIUIMBHOTO cToj0a (MPaBHIBHOCTH 3arpy3ku
TOIUTUBHBIX Ta0JICTOK BHYTPB).
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5.1.

5.1.1.

YcraHoBkn a71a pasae/icHuss H30TONOB YpaHa H oﬁopym)BaHl/le, KpoMme
AHAJIUTHYICCKHUX IIpHﬁOpOB, CIIeMAJIbHO NMpeaAHasHAYCHHOC HJIN
MOATr0TOBJICHHOEC AJId 3TOI0

[IpenMeTsl 00OpyIOBaHUS, HAa KOTOpPBIC, KaK CYUTACTCSA, PACIPOCTPAHICTCS
3Ha4yeHue (passl "00OPYIOBaHUE, KPOME AHATUTUYCCKHX MPHOOPOB, CIEIHATBHO
MpelHa3HauYeHHOe WM TOJATOTOBJICHHOE" Mg pa3ieleHus H30TONOB ypaHa,
BKJIIOYAIOT B ceOs:

I'azoBble  meHTpUYru ®u  y3dbl W KOMIOHEHTHI,  CHENHAJIbHO
NnpeJIHA3HAYEeHHbIe WM TOArOTOBJIEHHbIE /JIsl HMCIOJb30BAHUSI B Ta30BbIX
neHTpudyrax

BBOJIHOE 3AMEYAHUNE

l"azoBas menTpudyra 0OBITHO COCTOUT M3 TOHKOCTEHHOTO(BIX) ITMIIMHIPA(OB) AHAMETPOM
or 75vm (3 mroiima) mo 400 MM (16 ArOHMOB) ¢ BEpPTHUKAILHOW IEHTPAIBHOH OCHIO,
KOTOpBIH(e) mometieH(bl) B BAKYYM U BpaIIaeTcs(F0TCs) ¢ BHICOKOH OKPYKHOM CKOPOCTHIO
nopsaka 300 m/cex mmu Oomee. st mocTHKEeHHS OONBIION CKOPOCTH KOHCTPYKIMOHHBIE
MaTepHaibl BPAIAIOIINXCsl KOMIIOHEHTOB JIOJDKHBI UIMETh BBICOKOE 3HAYEHHE OTHOLICHUS
MPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOopka W, CJeJOBaTeNbHO, OTICIbHBIC ee
KOMITOHEHTBI JOJKHBI M3TOTOBIIATHCS C BBICOKOHM CTETEHBIO TOYHOCTH, YTOOBI pa3bdanaHc
ObUT MUHUMAIBHBIM. B oTnuume OT Apyrux LEeHTpUQYTr ra3oBas LeHTpudyra s
oboramieHusi ypaHa HMMeeT BHYTPU POTOPHOM KaMmepbl  Bpalarouryrocs(uecs)
neperopoaky(u) B GopMe OUCKa M HEMOABWKHYIO CHCTeMy moaaud u oTBoga raza UFs,
COCTOSIIILYIO TI0 MEHBIIEH Mepe U3 TpeX OTACIbHBIX KaHAJIOB, 1BA U3 KOTOPBIX COEINHEHBI
C JIOMAaTKaMH, OTXOJSIIUMH OT OCH POTOpa K nepudepuitHoi 4acTH poTOpHOH Kameprl. B
BaKyyMe HaXOJUTCS TAKXKe PSAA BaKHBIX HEBPALIAIOLIMXCS 3JIEMEHTOB, KOTOpPBIE, XOTS U
UMEI0T 0cOOYyI0 KOHCTPYKLHMIO, HE CJIOXHBI B M3TOTOBJICHUHM M HE H3TOTOBJISIOTCS W3
YHHUKaJIbHBIX MaTepuanoB. LleHTpudyxHas ycTaHOBKaA, OOHAKO, TpeOyeT OONbLIOro yucia
9TUX KOMIIOHEHTOB, TaK 4YTO HX KOJIMYECTBO MOJXKET CIY)KUTh BAXKHBIM HHAWKATOPOM
KOHEYHOT'O UCIIOIb30BaHMUA.

Bpamaruiuecsi KOMIOHEHTBI
a)  IlomHbie poTOpHBIE COOPKU:

ToHKOCTEHHBIE UWIMHAPHI WM  PSJl  COCIUHEHHBIX MEXKIy COOOH
TOHKOCTEHHBIX IIWJIMHJIPOB, M3rOTOBJICHHBIX M3 OJHOrOo WM Oosee
MaTepUalioOB C BBICOKMM 3HAUY€HHEM OTHOIIEHUS IPOYHOCTH K IUIOTHOCTH,
ykazanHbiX B [IOSACHUTEJIBHOM 3AMEYAHUU k Hacrosimiemy pa3ieny.
CoenuHeHrne WWIMHAPOB MEXIy c000H OCyLIecTBIsSeTCs MpHU IMOMOIIU
rMOKNX CcuJIb()OHOB WIM KOJIEL, ONUCaHHbIX B 4actu S5.1.1.c) Huxe.
CoOpaHHblli pOTOp MMEET BHYTPEHHIOIO(ME) NEeperopojky() U KOHIIEBbIE
y37bl, onucanHble B 4yacTsax S5.1.1.d) u e) Hmwke. OpHako moyiHas cOopka
MOJKET OBITh MIOCTABJICHA 3aKAa3UMKY B YACTUYHO COOpaAaHHOM BHJIE.
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Portopurbie TpyOsI:

CreuuanbHO TMpeAHAa3HAYEHHbIE WM I[OATOTOBJICHHBIE TOHKOCTEHHBIE
IAJTUHAPHI ¢ TOMMUHON cTeHku 12 MM (0,50 maroliMa) Wiy MEeHee, TUaMeTPOM
ot 75 MM (3 mroiima) o 400 mm (16 q10KMOB), M3TOTOBIIEHHBIE W3 OIHOTO
win Oollee MaTepuaioB, HUMEIONIMX BBICOKOE 3HAYCHHE OTHOIICHUS
MPOYHOCTM K  IUIOTHOCTH, YykasaHHblx B  [IOACHUTEJIBHOM
3AMEYAHUWU x nacrosimemy pasueny.

Konbua wmm cuabQoHBI:

KommoHeHThI, crnenuanbHO NpeJHa3HauYe€HHbIE WM TOATOTOBJICHHBIC IS
CO3/1aHHS MECTHOM ONOpBI JJIi POTOPHOM TPyObl WJIM COEAMHEHHS psiia
potopHbIX Tpy6. Cunb(OHBI MPENCTaBISIOT COO0N KOPOTKHE LMIHHIPHI C
tomuuHoN cTeHku 3 MM (0,125 mroiima) wnm MeHee, AMAMETPOM OT 75 MM
(3 mroitma) o 400 mM (16 mrOMOB), UMEIOIIMX OJIUH TO(P ¥ U3TOTOBICHHBIC
W3 OJIHOTO W3 MaTepHaJOB, HMMEIONIMX BBICOKOE 3HAYCHHE OTHOIICHUS
MIPOYHOCTH K  IUIOTHOCTH, YykKa3zaHHbIXx B  [IOACHUTEJIBHOM
3AMEYAHHMMU k HacTosimieMy paszeny.

[Teperoponku:

Kommonentsl B opme aucka aumamerpoM ot 75 mm o 400 MM (ot 3 mo
16 mroiiMOB), crenuaabHO NpeAHAa3HAYeHHblE WM MOATOTOBJIEHHBIE IS
YCTaHOBKH BHYTPU POTOPHOH TpyOBl LEHTpU(YrH C IeNbI0 H30JUPOBAThH
BBIIYCKHYIO KamMepy OT IJIaBHOM pa3JelUTENbHONM KaMepbl U B HEKOTOPBIX
ciay4asx g yaydimieHus 1upkyisinua raza  UFg BHyTpH  I1aBHOM
pa3fenuTenbHON KaMepbl pOTOPHON TPyObl M M3rOTOBJIEHHBIE U3 OJIHOTO U3
MaTEpHaJIOB, MMEIOIUX BBICOKOE 3HAYECHHWE OTHOLICHHS IPOYHOCTU K
mwiotHocTH, ykaszaHHelx B IIOJCHUTEJIbBHOM 3AMEYAHHUUN «k
HACTOALLEMY pa3fely.

BerHI/Ie/ HUKHUC KPBIIIKU:

Kowmmonentsl B opme aucka nuametpoMm oT 75 mm (3 mroitma) no 400 mm
(16 aroiiMoB), cnenUaIbHO MPEJHA3HAYCHHBIE WIH MOJATOTOBICHHBIC TaKUM
o0pa3oM, yTOOBl TOUHO COOTBETCTBOBATH JUAMETPY KOHIIOB POTOPHON TPYOBI
n Omaromaps stomy yaepxkuBaTh UFg BHyTpum ee. OTH KOMIIOHEHTHI
HCIOJNB3YIOTCA JUISl TOTO, YTOOBI MOAJIEPKUBATD, YIEP)KUBATh UIIH COACPKATh
B cebe KaK COCTaBHYIO YacTh AJIEMEHTHl BEPXHEro MOJIIMIHHUKA (BEpXHSA
KpBIILIKA) WIM CIYyXHUTb B KaueCTBE HECYIIEW 4YacTh Bpallaroluxcs
3JIEMEHTOB JIEKTPOABUraTeNsl U AIEMEHTOB HUKHETO MOAIINITHUKA (HYKHSAS
KpBIILIKA), ¥ U3TOTOBIIAIOTCS U3 OJHOIO M3 MAaTEPHAJIOB, UMEIOIIUX BBICOKOE
3HaYEHHE  OTHOLIEGHUS NPOYHOCTH K  TUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHHMU k HacTosimeMy paszieiy.
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[NOACHUTEJIbBHOE 3AMEYAHUE

JJis Bpalaronmxcsi KOMIIOHEHTOB HIEHTPU(YT UCHIOIB3YOTCS CICIYIOIINE MaTePHAIb:

a)

b)

MapTEHCHTHOCTAPEIOIINE CTAIN, UMEIOIINE MaKCHMAIBHBIN Mpees MPOYHOCTH Ha
pactspkenue 2,05 x 109 H/m2 (300 000 dyHT/KB. Aroiim) mim Gosiee;

QTIOMHHUEBBIC CIUIABBI, HMMCIOIIUE MAaKCUMAIbHBIA TMpeaesl MPOYHOCTH Ha
pactspkenue 0,46 x 109 H/m2 (67 000 dbyHT/KB. q10iiM) nnm 6oee;

BOJIOKHUCTBIE (HUTENONOOHBIE) MaTepuaibl, MPHUIOJHBIE JUIS WCIIOJNB30BAHUS B
KOMIIO3UTHBIX CTPYKTypaX M HMEMOIIUe 3HAYCHUS yACIHHOTO MOIYIS YIPYTOCTH
12,3x 106 M wmu Oonee W MaKCHMaJIbHOTO YACIHHOTO TIpeleina MPOYHOCTH Ha
pactsoxerne 0,3 x 106 umm 6os1ee 1 MaKCUMAaIBHOTO YIEIBHOTO Mpeeia MPOYHOCTH
Ha pacrspkenue 0,3 x 106 M wim 6onee ("yAeTbHBI MOAYJIL YIPYTOCTH" - 3TO
Moxayns FOura B H/M2, nmenenHplit Ha ynmenpHBIA Bec B H/M3; '"MakcMMaNbHBIH
VIOSNBHBIA TIpeAesl TPOYHOCTH Ha pacTsHKEHUE" - 3TO MaKCUMAaIbHBIA TIpeseNt
MIPOYHOCTH Ha pacTspkeHue B H/M2, nenenusiii Ha yaenbHbIN Bec B H/M3.

5.1.2. CrarnyecKkye KOMIOHEHTBI

a)

b)

IloamMOHUKY ¢ MAarHUTHOM ITOJBECKOM:

CrenunanbHO IpeAHA3HAUEHHBIE WM IOATOTOBJICHHBIE IOAIIMITHUKOBBIE
y37bl, COCTOSIILIME M3 KOJBLIEBOIO MAarHuTa, IOJBEUIEHHOIO B 000iiMe,
comepxarnieit nemmndupyromryto cpexy. O060lMa U3roTOBIAECTCS U3 CTOMKOTO
k UFs matepuana (cm. IIOACHUTEJIBHOE 3AMEYAHMUE «k pazneny 5.2.).
MarHut coeuHseTCs C MOJIOCHBIM HAaKOHEYHUKOM WJIM BTOPBIM MarHUTOM,
YCTAaHOBJICHHBIM Ha BEPXHEH KpBILIKE, ONUCAaHHOW B paznene S5.1.1. e).
MarHut MOKeT UMeTh (pOpPMY KOJIbIIa C COOTHOLICHUEM MEXAY BHEIIHUM U
BHYTPEHHUM JlMaMEeTpaM{, MEHbIIUM WM paBHbIM 1,6:1. Maruut moxer
uMeTh (popmy, obecreynBaroUlyl0 HadalbHyt0 MpoHunaemocts 0,15 'n/m
(120 000 emuau; CI'C) wmiam Gosiee, WM OCTAaTOYHYK) HAaMarHWUYEHHOCTh
98,5% wumm Ooznee, WIM NPOU3BEACHUWE WHAYKLIMHM Ha MAaKCHUMAJbHYIO
HanpsbkeHHocTh monist 6onee 80 x/[x/m3 (107 I'c.D). Kpome 0OBIYHBIX
CBOMCTB MaTepuaia, HEOOXOAUMBIM IPEABAPUTENBHBIM YCIOBUEM SIBIISETCS
orpaHuyeHue o4eHb ManbiMu Jomyckamu (menee 0,1 mm miu 0,004 groitma),
OTKJIOHEHHs] MarHUTHBIX OCEH OT reOMETPUYECKUX Ocel WiIn obecredeHne
0c000i1 FOMOr€HHOCTH MaTepualla MarHura.

[Moamunauku/aemmndepsr:

CneuyalibHO TNpeJHA3HAYEHHbIE WM MOATOTOBIICHHBIE MMOAIIUITHUKH,
CoZiepKalie y3el OCH/YIUIOTHUTEIBHOE KOJIbLIO, CMOHTHPOBAHHBIA Ha
nemiiepe. Ocbk OOBIYHO MpEACTABISET COOOM Bajl M3 3aKaJCHHOM CTaIH C
OJIHUM KOHIIOM B ¢opMme moiycdepsl, U cO CpeACTBaMH IMOACOCAUHEHHUS K
HIDKHEH KpBIIIIKE, ONMCaHHOW B pazzaene 5.1.1. e), Ha apyrom. Bai, ogHako,
MOXXET OBITb COEAMHEH C TUAPOJAMHAMUYECKUM MOAMMUMHUKOM. Komblo
umeer ¢opMmy TabJIeTKH C TMONychepudyeckuM YriIyOJeHHeM Ha OJHOU
MIOBEPXHOCTU. DT KOMIIOHEHTbl 4YacTO IIOCTaBJISIOTCA OTIENbHO OT
nemrdepa.

-02 -



d)

INFCIRC/254/Rev.6/Part 1
June 2003

MonekyJisipHble HACOCHI:

CnenyaibHO TIpeAHA3HAYEHHBIC WM TOATOTOBJICHHBIC IHUIUHIPHI C
BBITOYCHHBIMU WJIW BBIJIABJICHHBIMH BHYTPH CIUPAJIbHBIMH KaHAaBKaMHU U C
BBICBEPJICHHBIMUA BHYTPHU OTBEPCTUSMHU. THUNOBBIMU pa3MEpaMu SBISIOTCS
cienywomue: BHYTpeHHUH nuamerp ot 75 mMm (3 mroiima) gao 400 mm
(16 nroiimoB), Tommuna ctenku 10 mm (0,4 grorima) wim 6omee, ¢ JAJIUHOM,
paBHOW auamerpy win Oosibie. KaHaBKH OOBIYHO MMEIOT MPSIMOYTOJIBEHOE
nonepevHoe ceueHue u rimyouny 2 mm (0,08 mqroiimMa) nmum 6osee.

Craropsl 1BUTATENCH:

CneunaibHO MpeAHa3HAYEHHBbIE WM MOATOTOBJICHHBIE CTATOPBI KOJbIIEBOM
GOopMBI  JUISI  BBICOKOCKOPOCTHBIX MHOTO(A3HBIX THCTEPE3UCHBIX (WK
PEaKTHBHBIX) DJJIEKTPOIBUTATENICH TEPEMEHHOTO0 TOKa JUIsl CHHXPOHHOMU
paboThl B YCIOBHUSAX Bakyyma B auamnazone uactoT 600-2000 [ u B
nuanazone MomrHoctei 50-1000 BA. Cratopbl cocToAT U3 MHOTO(ha3HBIX
00MOTOK Ha MHOT'OCJIOMHOM JKEJIE3HOM CEpICYHHMKE C HU3KHMHU IOTEPIMH,
COCTaBJICHHOM M3 TOHKHX ILJIaCTHH, 0ObIYHO TomuHoHi 2,0 mMm (0,08 mroiima)
HIIM MCHEE.

Kopmyca/mpuemuuku nearpudyru

KoMmoHeHThI, crnenuanbHO MNpeJHa3HauYeHHbIE WM TOATOTOBJICHHBIC IS
pa3MenieHusi B HUX COOpPKU pOTOpHOI TpyOs! razoBoil neHtpudyru. Kopmyc
COCTOHUT M3 JKECTKOTO IHMJIMHJpA ¢ TOJMIUHOW cTeHkH 10 30 MM (1,2 mroiima)
C TIPELM3UOHHO 00pabOTaHHBIMU KOHIIAMU JIJISl YCTAHOBKHU MOALTUITHUKOB H C
OJIHUM WJIM HECKOJIbKUMH (IIaHIIaMu it MOHTaxa. (OOpaboTaHHBIC KOHIIBI
napajuiebHbl APYT IPYTy W NEPHEHANKYJSIPHBI TTPOIOJIBHOW OCH IIMJIHH/pA
B npeaenax 0,05 rpanyca win menee. Kopmyc MOXeT Takke MPEeICTaBIISTh
co00i KOHCTPYKILHIO SYEHCTOTO TUIA JIJS pa3MEUIeHHs] B HEM HECKOJIbKHX
POTOPHBIX  TpPYO. Kopnyca wu3roraBnmuBaroTcs M3  MaTepHalIOB,
kopposuectorikux K UFg, WIM 3alMIIArOTCs MOKPBITHEM M3 TaKUX
MaTepHuaoB.

JloBywiku:

CrnenpaJibHO MpeTHA3HAYCHHBIE WM TOATOTOBJICHHBIC TPYOKH BHYTPEHHHM
muamerpom 10 12 mm (0,5 mroiima) muis usBneuenus raza UFg w3 poropHoit
TpyObl 1m0 MeTony TpyOku IIuto (T.e. ¢ OTBEpCTHEM, HAIMpPABICHHBIM Ha
KpyTOBOM TOTOK ra3a B POTOPHOH TpyOe, K MpUMepy, MOCPEICTBOM H3TrHda
KOHI[A PaJNaIIbHO PACIIONIOKCHHON TPYOKH), KOTOPBIE MOXXHO MPUKPEITUTH K
LIEHTPAIbHOM CHCTEME W3BJICUCHHUSI Ta3a. TpyOKku W3roTOBIEHBI W3
MarepuanoB, Koppo3uecToukux K UFg, WM 3amuinaroTcs MOKPBITHEM U3
TaKMX MaTepUajoB.
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5.2.

5.2.1.

CnenmnajbHO mNpeIHAa3HAYEHHbIE MJIM MOATOTOBJICHHbIE BCIOMOraTeJbHbIE
CHCTeMbI, 000pyl10BaHHEe W KOMIIOHEHTBI /JIf HCIOJb30BAHHH Ha
ra3oneHTpuQyKHOH YCTAHOBKE MO 000ralieHHI0

BBOJIHOE 3AMEYAHUNE

BcnomorarenbHele  cuctembl, 000OpyJOBaHHE M KOMIIOHEHTHl TIa30LEHTpUQYKHOI
YCTaHOBKH IO 00OTAIICHUIO TPEJICTABISIIOT COOON CHCTEMbI yCTAaHOBKH, HEOOXOIUMBIE TS
nonaun UF, B neHTpudyru, nias CBsI3W OTIAENBHBIX HEHTPUPYT MEXKAy cOO0O0H ¢ Ienbio
o0pa3oBaHusl KacKaJoB (MU CTYTICHEH), YTOOBI TOCTHYL 0oJiee BHICOKOTO OOOTAaICHUS U
n3Bieus "mpoaykt" u "xBocthl" UF¢ u3 nentpudyr, a Taxke 000pyaoBaHue, HEOOX0UMOe
JUIsl IPUBECHHUS B IeiicTBUE LEHTPU(YT WK TS yIIPAaBICHUS YCTAaHOBKOM.

O6bruno UF4 ucnapsercs u3 TBEpABIX BEIECTB, NOMEIICHHBIX BHYTPH IOAOTPEBAEMBIX
aBTOKJIaBOB, M IMOJAETCsS B Ta3000pa3sHON ¢opMe K ULeHTpudyram uepe3 CUCTEMY
KOJUIEKTOPHBIX TpyOompoBonoB kackana. "Ilpomykt" m "xBoctel" UFs, moctynatomue us3
HeHTpudyr B BHAE Ta3000pa3sHBIX MOTOKOB, TaKXe MNPOXOOIT 4Yepe3 CHUCTEMY
KOJUIGKTOPHBIX TpyOONpPOBOIOB Kackala K XOJOOHBIM JIOBYIIKaMm (paboTaloumuM NpU
temreparype okoio 203° K (-70°C)), rie OHH KOHIEHCHPYIOTCSA M 3aT€M HOMEINAIOTCS B
COOTBETCTBYIOIIME KOHTEHHEPHl sl TPAHCIOPTHPOBKM WIJIM XpaHeHHsA.  Tak Kak
YCTaHOBKAa II0 OOOTAaIICeHWIO COCTOMT W3 MHOTHX THICSY HEHTPU(PYT, COOpaHHBIX B
KacKa/ibl, CO3JAIOTCSI MHOTI'OKHJIOMETPOBBIE KOJUIEKTOPHbBIE TPYOOIPOBOABI KAaCKalOB C
THICSYaMU CBApHBIX ILIBOB, IPUYEM CX€Ma OCHOBHOW YacCTH MX COCIUHEHUH MHOTIOKPaTHO
noBTopsiercs. O60pyIOBaHNE, KOMIIOHEHTHI i CHCTEMBI TPYOOIPOBOJIOB M3TOTOBIISIOTCS C
COOITIOIEeHNEM BBICOKHMX TPEOOBaHMI K BaKYyM-IIJIOTHOCTH M YUCTOTE 00pabOTKH.

Cucrembl nogavyu/cucreMsl 0TBoAA '"'mpoaykra' u '"xBocToB"

CHeI_II/IaJIBHO MNpeaHa3sHAYCHHBIC WJIN ITOATOTOBJIICHHBIC TCXHOJIOTMYCCKHUEC CUCTCMBI,
BKIIIOYArOmiue:

MUTAIONIME aBTOKJIaBbl (WJIM CTaHIMM), UCHOJb3yemble g noaauu UFg B
kackaapl neHTpudyr npu nasienun 1o 100 kIla (15 yHT/KB. nm0iiM) U npu
ckopoctu 1 Kr/4 mium 6oee;

JecyOoauMaTopsl (MM XOJIOAHBIE JIOBYIIKH), MCIIOJIb3yEeMbIE ISl BBIBEACHUS
UF¢ wu3 xackagoB mnpu gasieHun g0 3 klla (0,5 dyHT/KB.q10MM).
JecyOaumaropsl criocobbl oxnakaarbes 10 203° K (-70°C) u HarpeBarbes 10
343° K (70°C);

Crannuu "nponykra" u "xBocToB", ucnonb3dyemble ans nepemeinenuss UFq B
KOHTEHHEPHI.

Ota ycTaHOBKa, 000pyA0BaHuE U TPYOOMPOBO/IbI MOJHOCTHIO U3rOTABIMBAIOTCS U3
croikux kK UFs MaTepuanoB WM 3alMINAIOTCS TOKPBITHEM M3 HHX (CM.
[MOACHUTEJIbBHOE 3AMEYAHUWE « nanHoMmy paszneny) C COOIIOJeHHEM
BBICOKMX TPeOOBaHUI K BaKyyM-IUIOTHOCTH U YUCTOTE 00pabOTKH.
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ManuHHbIe CHCTeMbI KOJJIEKTOPHBIX TPYOONPOBOI0B

CrnenuanbHO MpeJHa3HAuYEHHbIE WK MTOATOTOBJICHHbBIE CUCTEMbI TPYOOIIPOBOJIOB U
KoJIeKTOpoB st yaep:kanust UFg BHyTpu LEeHTpU(YKHBIX KacKagoB. OJTa CETh
TpyOONpPOBOJOB  OOBIYHO  MpEACTaBIsieT Cco0ol cucremy ¢ "TpodHBIM"
KOJJIGKTOPOM, M KaXkaas HEHTpH]yra COoelInHEHa C KaXKIbIM U3 KOJUJIEKTOPOB.
CnenoBartenbHO, CXeMa OCHOBHOM YacTM HMX COEJUHEHHS MHOTOKPATHO
nosTopsiercs. OHa MONHOCTBIO M3roTaBiuBaercs U3 croikux k UFs marepuanos
(em. TOSACHUTEJIBHOE 3AMEYAHHME «x HactosmeMmy paszieny) cC
COOJII0ICHHEM BBICOKHX TPEOOBaHMI K BaKyyM-IUIOTHOCTH U YUCTOTE 00OpabOTKH.

Macc-cnekTpoMeTpbl/McTOYHUKHA HOHOB 11 UF

CrneumaibHO — TIpeHA3HAYEHHBIC WJIA  TOATOTOBJICHHBICE  MArHUTHBIE WU
KBaJpPYIOJIbHBIE MaCC-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOJIUTH MPSIMOM OTOOP
npo0 mojaBaeMoi Macchl, "mpoaykTa" uiau "XBOCTOB" M3 ra3oBbiX MOTOKOB UFg 1
o0aarolue MoJHBIM HAOOPOM CIEAYIOIINX XapaKTEPUCTHUK:

1.  yaenmpHas pa3pemiaromiasi CltocoOOHOCTh Mo Macce cBbiiie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3I'OTOBJICHHBIC U3 HUXPOMA HUJIM MOHCIIA HUIIN
3aIMUIICHHBIC ITOKPBITUEM W3 HUX, HJIM HUKCIIUPOBAHHBIC,

3.  coxep)KaT MOHM3AIMOHHBIE HCTOYHUKU ¢ OOMOApIUPOBKOM 3JIEKTPOHAMU;

4.  copepXkatr KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO AJI1 M30TOIHOTO aHAU3a.
IIpeoGpa3oBaTe/in 4acTOTHI

[TpeoOpa3zoBarenn 4acTOThI (TaKKe M3BECTHBIC KaK KOHBEPTOPHI MM HHBEPTOPHI),
CTNECIUANBHO TIPEJHA3HAYCHHBIC WM IOATOTOBIICHHBIC I MHUTAHUS CTaTOPOB
JBUTATENICH, ompeaeNneHHbIX B moamyHkTe 5.1.2.d), uium 4yacTH, KOMIIOHEHTBHI U
mojCcOOpPKM TaKUX TpeoOpazoBaTesield Y4acTOTHI, 00JaJa0IINe MOTHBIM Ha0OpOM
CIIEAYIOUINX XapaKTePHCTHUK:

1. MHoroda3HbIi Beixo B auamna3zone ot 600 go 2000 I'm;
2. BbICOKas CTaOMIBHOCTH (cO crabunuzanueit yactotsl ayutie 0,1%);
3.  HU3KHE HEeTHHEeWHbIe HcKakeHus (MeHee 2%);

4.  xo3¢pduument noneszHoro aercTBus cpoime 80%.
I[TOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncnenHoe BbIe 000pyAOBaHME BCTYMAeT B HEMOCPEICTBEHHBIH KOHTAKT C
TexHonorndeckuMm razoM UFg niam HemocpeacTBEHHO ympasisieT paboTod HeHTpUudyr u
MPOXOXKIEHUEM Tra3a OT HeHTpUPyTrH K neHTpudyre U U3 Kackana B Kackas.

KOppOBHCCTOﬁKHe K UFg Marepuajibl BKIOYAKOT HCPIXKABCHOLIYHO CTallb, aJ'IIOMPIHHfI,
AJIFTOMUHHUECBLIC CIUJIaBbl, HUKCJIb WJIH CIIJIaBbl, COACPIKAIINC 60% u 6oJtee HUKE.

_25.-



INFCIRC/254/Rev.6/Part 1

June 2003

5.3.

5.3.1.

5.3.2.

CnenuajJibHO  TpeJHA3HAYEHHbIe WJIM  TMOArOTOBJIEHHbIE COOPKM H
KOMIIOHEHTBI /IS HCI0JIb30BaHMsl PH ra30auddy3noHHOM 000raeHnu

BBOJHOE 3AMEYAHUWE

I[lpu  razomuddysnoHHOM  MeToAe  pas3lelieHHs  HM30TONOB  ypaHa  OCHOBHOHM
TEXHOJIOTHYECKOH COOpPKOW SBIAETCS CIEHHMalNbHBIA MOPHUCTHIA Ta301u(y3MOHHBIN
Oapbep, TEIUIOOOMEHHMK JJisl OXJKICHUS Tra3a (KOTOpbI HarpeBaeTcsi B Ipolecce
CXKaTHs), YIUIOTHUTEJIbHbIE KJIAIaHbl U PETYJIUPYIOLINE KIIaaHbl, a TaKKe TPYOOIpPOBOIbI.
ITockonpky B razonud@y3rOHHOW TEXHOJOTHHM HCIOIb3YETCs IIEeCTH(OTOPUCTHI ypaH
(UFs), Bce obopynoBaHue, TpyOONpPOBOJBI W TMOBEPXHOCTH H3MEPHUTEIHHBIX MPUOOPOB
(KOoTOpBIE BCTYNAIOT B KOHTAKT C Ia30M) IOJDKHBI HM3TOTABIMBAaTbCA M3 MaTEpHAJIOB,
COXpaHSIONMX CTa0MIbHOCTE TIpH KOoHTakTe ¢ UFq. TazommddysnonHas ycraHoBKa
COCTOMT H3 psza TakuX cOOpPOK, TaK YTO MX KOJMYECTBO MOXET OBITh BaXKHBIM
MOoKa3aTesieM KOHEYHOTO TpeaHa3HAYCHHS.

I'azopudgdy3nonnnie 6apbepsbl

a) CoeumanbHO NpeAHA3HAYEHHBIE WM IOATOTOBJICHHBIE TOHKHE, IOPHUCTHIE
¢mibTpel ¢ pazmepom mop 100-1000-A  (aHrcTpem), TONIIMHON 5 MM
(0,2 mroiiMa) mnM MeHbllle, a JUIsl TpyOuaThlx (opM auaMeTpoM 25 MM
(1 aroitM) miaM MeHbIIE, M3TOTOBJIEHHBIE W3 METAJUIMYECKUX, MOJUMEPHBIX
WA KEpaMHUYECKUX MaTepuasoB, kopposuectoilkux k UFg, u

b) cmeuuasbHO MOATOTOBIECHHBIE COSAMHEHUS WM MOPOIIKH I H3TOTOBICHUS
TakuxX (QWIbTPOB. Takue COeJUHEHUS M MOPOUIKH BKIIIOYAIOT HUKENIb WIN
cruiaBel, cojepxkamue 60% wnu Oojee HUKENs, OKCUJ ATOMUHUS WU
croiikue kK UF¢ monmHOCTBIO (pTOpHpPOBaHHBIE YTIIEBOIOPOIHBIE TOIMMEPHI C
yuctoToi 99,9% wunm Gosee, pazmepoM vactull MeHee 10 MKM U BBICOKOM
OJIHOPOJHOCTBIO  YacCTUL 1O  KPYIHOCTH, KOTOpbIE€  CIELHUAIBHO
MOATOTOBJICHBI 1711 U3TOTOBJICHUS Ta301u(Py3MOHHBIX 6aphEPOB.

Kamepsbl nuddpyzopon

CreunanbHO  IpelHa3HAYeHHbIE  WJIM  [OATOTOBJIEHHbIE  TI'€pMETHYHBIE
HATUHAPUYECKHE cocy bl tuaMmeTrpom 6osee 300 mm (12 mroitMoB) u muHOM Ooee
900 mm (35 mr0KMOB), WM TPSAMOYTOJIBHBIE COCYJbl CpPaBHUMBIX pPa3MEpOB,
UMEIOIMEe OJWH BIYCKHOW W JIBa BBIMYCKHBIX HaTpyOKa, AHMAMETp KaKIOro Wu3
KOTOpbIX Oonee 50 MM (2 mrofima), JUIs TOMEIIEHUS B HUX Ta3oauddy3noHHBIX
O0apbepoB, W3rOTOBIIEHHBIE W3 CTONKMX K UFg MarepwanoB Wi 3allUIICHHBIC
MOKPBITUEM U3 HUX, U MpeJHA3HAUYEHHbIE AJI YCTAHOBKH B TOPU30HTAJIbHOM WJIU
BEPTUKAIBHOM TOJIOKEHUH.
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KoMmnpeccops! u razonyBku

CrnenpaJibHO TIpeIHa3HAYCHHBIC WM IOATOTOBJICHHBIC OCEBBIC, IIEHTPOOCIKHBIC
WK 00bEMHBIE KOMIIPECCOPHI, UM Ta30AyBKH C MPOU3BOAUTEIHHOCTHIO HA BCOCE
1 /My wnm Gonee UF¢ 1 ¢ gaBjeHMEM Ha BBIXOJIE JO HECKOJbKHUX coTeH Klla
(100 ¢byHT/KB. ArO¥M), TIpeIHA3HAYCHHBIC IS JOJTOBPEMEHHON JKCIUTyaTalliH B
cpene UFg c snexkTpomBurareneM COOTBETCTBYIOIICH MOIIHOCTH WM O3 HETo, a
TaKKe OTACIIbHBIE COOPKH TaKHMX KOMIIPECCOPOB U T'a30yBOK. OTH KOMIIPECCOPHI
Y Ta30yBKM HMMEIOT nepenaja naBieHus ot 2:1 mo 6:1 um um3roraBnuBaroTcs W3
croiikux Kk UFs MaTepralioB UM IIOKPBIBAKOTCS UMU.

Y10THeHHs BPAaIAIOIUXCS BAJIOB

CrietmanbHO NpeAHAa3HAuYEHHBIE WM TOJATrOTOBJIEHHBIE BaKyyMHbIE YIUIOTHEHUS,
YCTaHOBJICHHbIE Ha CTOPOHE MOJIaYM W HAa CTOPOHE BBIXOJa JJIsl YIJIOTHEHUS Bala,
COEUHSIONIETO POTOP KOMIIPECCOPa WU Ta30yBKU C MPUBOAHBIM JIBUTaTelleM, C
TeM 4YTOOBl 00ECHEYUTh HAAEKHYIO TepMETH3allMI0, MPEJOTBPALIAIOIIY IO
HaTEKaHUE BO3JyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30yBKH,
kotopass HanoinHeHa UFs.  Takume ynnoTHeHuss OOBIYHO NPOEKTUPYIOTCS Ha
CKOpOCTb HaTekaHus OydepHoro rasa meree 1000 cm’/muH. (60 mroiim’/MuH. ).

Tenaoo00MeHHUKH 115 oxJaa:kaeHus UK,

CnenuanbHO  TNpeAHA3HAUYEHHBIE WJIM  IOATOTOBJICHHBIE  TEIUIOOOMEHHUKH,
u3rotopieHHble u3 cToMkux K UFg MmarepuanoB wiM MOKpbITBIE HUMHU (32
WCKJTFOUCHHEM HEPI)KABEIOIIEH CTaM), MM MEAbI0, WIH JIFOOBIM COYETaHUEM STHX
METAJJIOB U pacCUMTaHHbIE Ha CKOPOCTh M3MEHEHUS JaBIICHUS, OIMpPEEsIOIEero
yreuky, meHee 10 ITa (0,0015 ¢byHT/KB. q10iiM) B Yac mipu nepenazae nasiaenus 100
klla (15 ¢pyHT/KB. q10IIM).
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5.4.1.

CnenuajJibHO TpeJHA3HAYEHHbIE WJM TMOATOTOBJIECHHbIE BCIOMOraTe/bHbIE
CHUCTeMbl, 000pyI0BaHHEe ¥ KOMIIOHEHTHl [UIi HMCHOJIb30BAHHS INPH
razoan¢pPpy3noHHOM 000ranieHnu

BBOJIHOE 3AMEYAHUNE

BcrnoMorarenbHble CHCTEMBI, 00OpYAOBaHWE W KOMIIOHEHTHI Ui Ta30du(pPy3MOHHBIX
YCTaHOBOK I10 000rallleHUIO MIPEACTaBIII0T COO0M CUCTEMBl YCTAHOBKH, HEOOXOUMBIE AJIs
nogauu UFs B razonnddy3noHHyo cOOpKY, AJS CBA3H OTACIBHBIX COOPOK MEXIy coOoi U
00pa3zoBaHusl KackaloB (MM CTyNEHeW) C LeNbl0 IOCTENEHHOTO IOCTHXEHHUs Oolee
BBICOKOT'O oboramieHust U u3BnedeHus "mpoxrykra" u "xBoctoB" UFg u3 nmudQy3noHHBIX
KackazoB. BBHIYy BEICOKOMHEPIIMOHHBIX XapaKTePUCTUK O] (y3nOHHBIX KaCKamoB JII000e
npepbiBaHre UX paboThl, 0COOEHHO UX OCTAHOBKA, IPUBOISAT K CEPHE3HBIM IOCIEICTBHSAM.
CrnenoBatenbHO, Ha ra3oqud@y3nOHHON yCTAaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOTroe W
MIOCTOSIHHOE ~ TOAJEpKaHHE  BaKyyMa BO  BCEX  TEXHOJIOTMUECKHMX  CHCTEMax,
aBTOMaTH4eCKas 3alluTa OT aBapuil U TOYHOE aBTOMATHYECKOE PETYJIMPOBAaHHE IIOTOKA
raza. Bce 3T0 nNpuUBOOUT K HEOOXOAMMOCTM OCHAILEHHWS YCTAaHOBKH OOJBIINM
KOJINYECTBOM CIILIMAIbHBIX U3MEPUTEbHBIX, PETYIUPYIONUX U YIPABIAIOIINX CHCTEM.

O6bruno UF¢ ncnapsiercst U3 MUIUHIPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U MOJAETCS B
ra3oo0pasHoil popMe K BXOIHBIM TOUKaM 4epe3 CHCTEMY KOJUIEKTOPHBIX TPyOONpPOBOIOB
kackaga. "[lpomykt" u "xBocTel" UFg, mocTymaroiue U3 BBIXOJHBIX TOYEK B BHUIE
ra3o0o0pa3HBIX TOTOKOB, MPOXOIAT YEpe3 CHUCTEMY KOJUIEKTOPHBIX TPYyOONpPOBOIOB
Kackaga 5uO0 K XOJOAHBIM JIOBYIIKAaM, JHOO K KOMIIPECCOPHBIM CTaHIMAM, TJIe
razoobpaszueiii moTok UFg cxmkaeTcs W 3aTeM IOMEIIAaeTcs B COOTBETCTBYIOIIHUE
KOHTEHHEpBl IJIsI TPAaHCIOPTHUPOBKM WM XpaHeHHs. Ilockombky razonuddysnonHas
YCTaHOBKa 10 OOOTAIlEeHUI0 MMEeeT OOJBIIOe KOIHYECTBO Tazoauddy3HoHHBIX COOpPOK,
COOpaHHBIX B KacCKaibl, CO3NAIOTCA MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIC TPYOOIPOBOIBI
KacKaJloB C ThICSYaM{ CBAapHBIX ILIBOB, IPHUYEM CXE€Ma OCHOBHOM YacTH MX COEIMHEHUI
MHOTOKpaTHO moBTOpsieTca. OOopynoBaHHE, KOMIIOHEHTHI M CHCTEMBl TPyOOIPOBOIOB
U3TOTOBJISIIOTCSL C COOJIIOZCGHUEM BBICOKMX TPeOOBaHUM K BaKyyM-IUIOTHOCTU M YHCTOTE
00paboTKH.

Cucrembl nogavyu/cucreMsl 0TBoAa '"'mpoaykra' u '"'xBocToB"

CriennaibHO TIpeTHA3HAYCHHBIC YT TTOJATOTOBICHHBIC TEXHOJOTHICCKUE CHCTEMBI,
criocoOHbIe pabotats npu gaBiaeHuu 300 klla (45 QyHT/KB. mr0iiM) WM MEHee,
BKJTIOYAS:

MUTAIOIINE aBTOKJIABHI (WJIM CHCTEMBI), HCHONb3yemble s moaaun UFg B
ra3ouQy3MoOHHbIE KacKa/lbl,

necyoauMaTopsl (MIIH XOJIOJHBIEC JIOBYIIKH), UCTIONB3YEeMbIe ISl BBIBEACHUS
UF¢ u3 razoandy3noHHBIX KacKaoB;

craniuu oxmwkenus, riae UFg B ra3o00pa3Hoit hopme U3 Kackaaa CKUMaeTCs
M OXJIAXKIAEeTCS 10 KUIKOTO COCTOSHUS,

cTtaHuuu "mpoaykra" win "XBocToB", ucnonb3dyemele s nepemenienus UFg
B KOHTEHUHEPBI.
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Cucrembl KOJIEKTOPHBIX TPYOONIPOBO10B

CriennanbHO MpeAHAa3HAUYCHHBIC WM MOATOTOBICHHBIE CUCTEMBI TPYOOIPOBOIOB U
CUCTeMBI KOJUIEKTOpOB s ynepxkanuss UFg BHyTpu razonuddy3noHHBIX
KackaJgoB. JTa ceTb TpyOONmpOBOJOB OOBIYHO MPEJCTABIAECT COOOW CUCTEMY C
"MBOMHBIM" KOJUIGKTOPOM, TJA€ Kaxaas s4Yeiika COEIMHEHAa C KakAbIM U3
KOJIJIEKTOPOB.

BakyymHbIe cucTeMBbI

a) CneumanbHO TpeIHA3HAYCHHBIE WM TOJTrOTOBICHHBIC KPYITHBIE BaKyyMHBIC
MarucTpaji, BaKyyMHbIE  KOJUIGKTOPBI M  BaKyyMHBIE  HAacCOCHI
IPOM3BONUTENBHOCTBIO 5 M/MuH. (175 dyT/MuH.) Himn Goutee.

b) BakyymHbIE HacoChl, CHEIMaIbHO TMpeAHA3HAYEHHBIE 11 paboThl B
conepxameit UFs atMocdepe v M3roTOBIICHHBIC M3 aTIOMUHHS, HUKEIS WIN
CILTaBOB, coniepkanux 6onee 60% HUKENS WIH MOKPHIThIE UMU. ITH HACOCHI
MOTYT 6LITB WM POTAOUOHHBIMH, WJIHW MNOPIIHCBBIMH, MOI'YT HMCTb
BBITECHSIIOIINE U (PTOPUCTO-YIJIEPOIHBIE YIUIOTHEHHUS, a TAK)KE€ B HUX MOTYT
IMPUCYTCTBOBATH CIICIUAJIBHBIC pa60q1/Ie KUOKOCTH.

Cneunanbﬂme CTOIMOPHBIC U PEryJIMpyromue KjaamnmaHbl

CneuunaibHO  MpeJHA3HAYEHHBIE  WIM  [OATOTOBJIICHHBIE  pyYHBbIE WU
ABTOMATUYECCKUE CTOMOPHBIE W PETYIHPYIONIME KJIAmaHbl CHIB(OHHOTO THIIA,
n3rotoByieHHble U3 cTokux Kk UF¢ Mmarepuanos, nuamerpom ot 40 g0 1500 mm (1,5
10 59 moWMOB) T YCTAaHOBKM B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax
ra3oandy3MOHHBIX YCTAaHOBOK 110 O0OTAIIECHHUIO.

Macc-cniekTpoMeTpbl/McTOYHUKHA HOHOB 1J1s1 UK

CrnenmaibHO  TIpeHa3HAYEHHBIE WJIA  TOATOTOBJICHHBIE MArHUTHBIE WA
KBaJPYIOJIbHBIC MaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOJIUTH NPSIMOM OTOOD
npo0 mojaBaeMoi Macchl, "mpoaykTa" uiau "XBOCTOB" M3 ra3oBbIX MOTOKOB UFg 1
o0aarolue MOJHBIM HAOOPOM CIEAYIOIINX XapaKTEPUCTHUK:

1.  yaenpHas pa3pemiaromias CiocoOHOCTh o0 Macce cBbiiie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3IOTOBJICHHBIC M3 HUXPOMA HUJIW MOHCIA HUIIN
3aIIUIICHHBIC ITOKPBITUEM M3 HUX, NI HUKCIIMPOBAHHLIC,

3. conep)KaT MOHMU3AIMOHHBIE HCTOYHUKU ¢ OOMOAPAMPOBKOI SJIEKTPOHAMU;
4.  coaep:Katr KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO Ul H30TOIHOIO aHAIM3a.
I[TOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncrnenHoe BbIIe 00OpYAOBaHWE BCTYMAeT B HEMOCPEICTBEHHBIH KOHTAKT C
texHonorndecknMm razom UFg, nubo HemocpencTBEHHO peryjiupyeT MOTOK B Ipeernax
Kackaga. Bce MOBEpXHOCTH, KOTOphIE BCTYNAIOT B KOHTAKT C TEXHOJIOIMYECKUM Tra3oM,
LEJTMKOM M3rOTaBIUBaOTCA U3 CTOMKHUX K UF MaTepuanoB WM NOKphIBarOTCA UMHU. [[mst
Lened pasnenoB, OTHOCSAMHMXCS K ra30aupy3nOoHHBIM yCTPOWCTBAM, MaTepHabl,
koppo3uectoiikue K UFg, BKIIOYAIOT HEPXKABEIOIIYIO CTajlb, allOMUHUNA, AJIIOMUHHUEBBIE
CIUTaBBI, OKCHUJ aTIOMUHUS, HUKETh WIN CIUIaBBI, conepkamue 60% wnmm Oojiee HUKETS, a
takxe cToiikie kK UFg TOMHOCTRI0 TOpUPOBaHHBIE YTIIEBOJOPOIHBIC TIONUMEDHI.
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5.5.

5.5.1.

5.5.2.

Cl'leIII/IaJILH() NnpeaHasHAaYCHHbIE HJIH MOoArOoTOBJICHHBIC CHUCTEMBbI,
060py110BaHI(le U KOMIIOHCHTBI /JId HMCHOJb30BaAaHUA Ha YCTaHOBKaX
AAPOAMHAMHUYIECCKOT0 oﬁorame}mﬂ.

BBOJIHOE 3AMEYAHUWE

B mporeccax aspoanHamMuueckoro oboramieHust cMechk razoodpasHoro UFg u nerkoro rasa
(BOmOpOX M TeNuil) CXKMMAeTCsl U 3aTeM MPOITyCKaeTCsl yepe3 pa3Aesistomie SJIEMEHTHI, B
KOTOPBIX M30TOMHOE pa3/ejCHHE 3aBepIIaeTcs IOCPEACTBOM TIONYYCHUS OOJBIINX
IEHTPOOEKHBIX CHII TI0 TEOMETPHH KPUBOJMHEWHOW CTEHKH. Y CIIENIHO pa3padoTaHBI JABa
MpoIIecca ATOrO TUIMA: TMPOIECC COTLIOBOTO Pa3/IeeHUs U MPpoIecc BUXpeBor TpyOku. Jlms
000MX TIPOIECCOB OCHOBHBIMH KOMITOHEHTaMH KacKala pa3felieHus SBISTFOTCA
HWIMHAPUYECKHE KOpPIyca, B KOTOPHIX pPa3MEIIeHBl CIIeUAIbHBIE pPa3/IeIuTeIbHbIe
2JIEMEHTHI (COTIIa MIN BUXPEBBIC TPYOKH), Ta30BbIC KOMITPECCOPHI U TEITIOOOMEHHUKH IS
yaaneHust oOpasyromerocss Hpu CkaTHH Terma. J{nmg a’ponnHaMHYEcKUX YCTaHOBOK
TpeOyeTcs eNnblid A TaKUX KacKaJloB, TaK YTO UX KOJUYECTBO MOXKET CIYKUTh Ba)KHBIM
yKa3zaTejleM KOHEYHOTO HCIOoNb30BaHMs. [lOCKONBKY B a’poguHaMHYECKOM IIpoIiecce
ucnons3yercs  UF,, moBepxHOCTH Bcero  o0OpyIoBaHHUS, TpyOONpOBOIOB |
W3MEPHUTENbHBIX MPHOOPOB (KOTOpBIE BCTYHAlOT B KOHTaKT C Ta30M) JOJDKHBI
W3TOTaBIIMBATHCA U3 MAaTEPUAJIOB, COXPAHAIOIINX YCTONYMBOCTD MpU KOHTakTe ¢ UFs.

INOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncnenHple B HACTOALIEM pas3felie 3JIEMEHTbl BCTYNAIOT B HENOCPEICTBEHHBIM
KOHTaKT C TexHosormdeckuMm razoM UFg nmubo HEmocpeacTBEHHO PETYIHPYIOT MOTOK B
npejenax kackajga. Bce moBepXHOCTH, KOTOPHIE BCTYNAOT B KOHTAKT C TEXHOJOTMYECKUM
ra3oM, LEJIMKOM H3roTaBiuBaroTcsi M3 cToMkux K UFg marepuanoB, Wid 3allUIIEHbI
MTOKPBITHEM W3 TaKWX MarepuainoB. J[isa meneit pasmena, OTHOCAIIETOCS K dJIEMEHTaM
a’poAMHAMHYecKoro oboramenus, koppo3uectolikue k UFs MaTepuaibl, BKIIIOYAOT MEb,
Hep)KaBeIomy}o cTallb, MIOMHHHﬁ, AJIIOMUHUECBBIC CIIJIaBbl, HHKCIb WM CIIJIaBBbI,
comepkammue 60% wnu  Oomee HuKens, a Takke croiikue kK UFg momaHOCTEIO
($TOpHUpOBaHHBIE YTJIEBOIOPOAHBIEC TIOJTHMEDHI.

PasneanTtesbHBIE COILTIA

CriennaibHO TIpeTHA3HAYCHHBIC WM TIOJITOTOBJICHHBIC Pa3JIelIUTEbHBIC COIIA H
uXx cOopku. PasznenurensHbIC COTUTA COCTOST M3 MICIICBUIHBIX U30THYTHIX KAHAJIOB
¢ paauycom usruba meree 1 mm (06b19HO oT 0,1 10 0,05 MM), KOPPO3HUECTOUKHUX K
UFs, M WMEIIIUX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pas3aemnsieT
MPOTEKAIOIIMI Yepe3 COIIOo ra3 Ha JIBe (hpaKIuu.

Buxpesbie TpPyOKH

CriennanbHO TIpelHA3HAYCHHBIE WM TMOATOTOBICHHBIE BUXPEBBIE TPYOKH U UX
cOoopku. BuxpeBble TpyOKM HMEIOT IMJIMHIPUYECKYIO WIH KOHYCOOOpa3HYIO
dbopmy, u3rorosieHsl U3 kKopposuectorknx Kk UFg MaTepuanoB wiM 3aniuiieHbl
MOKPBITUEM M3 TaKUX MaTepuaaoB U umerT auamerp oT 0,5 cm mo 4 cm mpu
OTHOIIECHUU NINIUHBI K auamerpy 20:1 mnam MeHee, a Takke OIHO WM OoJjee
TaHTeHIIMAJIbHOE BXOJHOE OTBepCcTHE. TpyOKM MOTYT OBITH OCHAIIEHBI OTBOJIAMU
COIUIOBOTO THIA HA OHOM MJIM Ha 00OMX KOHIIAX.
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[NOACHUTEJIbBHOE 3AMEYAHUE

[IuTaTensHBIN Ta3 TOCTYNMAaeT B BUXPEBYIO TPYOKy MO KacaTeJbHOM C OJHOTO KOHIIA WU
Yyepe3 3aKpy4MBAIOILIUe JIOMATKU WM Yepe3 MHOTOYHMCIEHHbIE TaHTCHIIMAJIbHBIE BXOAHbBIE
OTBEPCTHA BJIOJb TPYOKH.

Komnpeccops! u razonyBku

CreuuanbHO TpeIHA3HAYCHHbIE WM IOATOTOBJICHHBIE OCEBbIE, IEHTPU(YKHbIC
Wi O0bEeMHBIE  KOMIPECCOPbl  WJIM  Ta30AyBKH, W3TOTOBIEHHBIE U3
kopposuectoikux Kk UFs marepuanos, WM 3alIUILECHHBIC IOKPBITUEM M3 TAKUX
MaTepHUaIoB, IPOU3BOAUTEIHLHOCTEIO HA BXoae 2 M3/mMuH. wim 6onee cmecu UFq u
HEeCymIero rasza (BOJ0pOI UiIH Teuil).

THOACHUTEJIBHOE 3AMEUAHUE
Takme KOMIIPECCOphI U Ta30IyBKU OOBIYHO UMEIOT Tieperna aaBienus ot 1,2:1 no 6:1.
YI0THeHHsI BPALIAKOIIUXCSH BAJIOB

CrneunaibHO NpeAHa3HAYEHHbIE WIH MOATOTOBICHHBIEC YIJIOTHEHMS BPAIIAFOIINXCS
BaJjioOB, yCTaHOBHeHHBIe Ha CTOpOHe Imogayuv U Ha CTOpOHe BbIXO4a dJIs1 yHJIOTHeHI/ISI
BaJIa, COCAUHSIOUIETO POTOP KOMIIPECCOpAa WM POTOP Ta304yBKH C MPUBOIHBIM
JABUT'AaTCJIEM, C TEM LITO6I>I 06GCHe‘II/ITI) Ha)IC)KHYIO FGpMCTI/ISaHI/HO,
MPEIOTBPALIAIONIYIO BBIXOJ TEXHOJIOTHYECKOr0 ra3a WM HAaTEKaHWE BO3/yXa WU
YIUIOTHAIOIIETO ra3a BO BHYTPEHHIOO KaMepy KOMIIpeccopa WIM Ta30/1yBKH,
KoTopas 3anonHeHa cMecbto UFg 1 Hecylero rasa.

Tem1000MEeHHUKH IJIA OXJIAKICHHUA ra3a

CHGHI/I&J’IBHO Mnpe€aHa3HAYCHHBIC U1 OATOTOBJICHHBIC TCHJ’IOO6MCHHI/IKI/I,
HU3TOTOBJICHHBIE U3 KOppOSI/IeCTOfIKI/IX K UF6 MaTCpraJIOB MW 3allUIICHHBIC
IIOKPBITUEM M3 TAKUX MATCPHAJIOB.

Koxxyxu pa3esiiommx 3J1eMeHTOB

CreuunanbHO MNpeAHAa3HAUYEHHBIE WM TOJATOTOBJIEHHBIE KOXKYXH DPa3AeisoLX
JJIEMEHTOB, W3TOTOBJICHHBIE W3 Koppo3uecTokux Kk UFg MarepmanoB wim
3aIUIIECHHBIX OKPBITUEM U3 TAKUX MAaTEPHUAJIOB, Ul IOMEIECHUS B HUX BUXPEBBIX
TPYOOK MJIM Pa3/IeUTENIbHBIX COMEI.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXH MOTYT HPEACTaBIATh COOOH HMIMHAPUYECKHE KaMephl IUaMeTpoM Ooiee
300 MM u amuHOW Oomee 900 MM WIIM TIPSIMOYTOJIBHBIE KaMepbl CPaBHUMBIX Pa3MEpOB H
MOTYT OBITh NpenHa3sHA4YeHbl IJIi YCTAaHOBKM B TOPH3OHTAJBHOM WM BEPTHKAJIbLHOM
MOJIOKEHUH.
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5.5.7.

5.5.8.

5.5.9.

Cucrembl nogavyu/cucreMsl 0TBoAA '"'mpoaykra' u '"xBocToB"

CHGHI/I&J’ILHO NpE€aAHa3HAYCHHBIC WM MOATOTOBJICHHBIC TEXHOJIOIMYECKNE CUCTEMbI
50048 OGOpy,I[OBaHI/IC JIA 000raTUTENIbHBIX YCTAaHOBOK, H3IOTOBJICHHBLIC U3
KOppOSHGCTOﬁKHX K UF6 MaTCpHraJIOB WM 3AlMUIICHHBIX IMOKPBITUEM U3 TAKHUX
MaTCpraIOB, BKIIIOYAIOIIHUC:

a) MUTAOMIUC aBTOKJIABBI, IEYN UJIIM CUCTEMBbI, UCIIOJIB3YCMbIC JIA I1O0Ja49U UF
IJIg IIponecca 06OFaH_IeHI/ISI;

b)  nmecybmumaTopsl (WK XOJOTHBIC JOBYIIKH), UCIIOIb3YEMbIE NIl BBIBEICHUS
narpetoro UFg w3 mpomecca oOorameHus s MOCIEIYIOIIETO
TepeMeIIeHus;

C) CTaHIIHUU OTBCPIKACHUSA UMW OXKMIKCHHSA, UCIIOJIB3YCMbIC IJIA BBIBCACHUA UF6
u3 mpouecca oboramenus nytem cxartus u nepesoga UFs B skuakyro wnm

TBEpAYyI0 hopMmy;

d)  cranmuu "mpoaykra" wiM "XBOCTOB", ucnosibslyemsele A nepemerienus UFg
B KOHTEHUHEPBI.

Cucrembl KOJIEKTOPHBIX TPYOONIPOBO10B

CrnenanbHO TIpeHA3HAYCHHBIC WM ITOJTOTOBJICHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOONPOBOOB, M3rOTOBICHHBIE M3 Koppo3uectoiikux k UFs marepmanoB wmm
3alMILICHHbIE MOKPBITHEM M3 TaKUX MarepuanoB, g ynaepxkanus UFe BHyTpu
a’pOJMHAMUYECKUX KacKaloB. OTa CeThb TPyOONPOBOIOB OOBIYHO IMPEICTABISACT
co0oil cucremy c "ABOWHBIM" KOJUIEKTOPOM, TJ€ KaXIblil KackajJ WIM Ipymna
KaCKaJI0B COCJIMHEHBI C KaKbIM U3 KOJUIEKTOPOB.

BakyyMmHBIe cCcTeMbI M HACOCHI

a) CrheuuanbHO NMpeAHa3HAYEHHBIC WM MOATOTOBJICHHBIE BAKYYMHBIE CUCTEMBI,
MIPOU3BOAUTEIIPHOCTEIO Ha BXO0JE 5 M’/MHUH. I Oosiee, cocrogIye U3
BAaKyyMHBIX MarvcTpajei, BaKyyMHBIX KOJUIGKTOPOB M BaKyyMHBIX HAaCOCOB,
Y TipeHa3HaYeHHbIe 1715 paboThl B coaepxamux UFg ra3oBbix cpemax.

b)  BakyyMmHble Hacochl, CIEIMAIbHO MpeIHa3HAYEHHbIE WM MOJArOTOBJICHHBIE
s pabotel B copepkamux UFg ra3oBeIX cpeqax M M3rOTOBJICHHBIE U3
kopposuectoikux K UFg MarepuanoB WM 3alMILNEHHBIX ITOKPBITUEM W3
TaKUX MaTepuaslioB. B 3TuX HacocaXx MOTYT HCHOJB30BATHCA (HTOPHCTO-
yIJIepOHbIE YIUIOTHEHHUS U CrellMaIbHble padoune KUIKOCTH.
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Cl'leIII/IaJIBHI)Ie CTOIIOPHBIC H PEryJIMpyromue KjiaamnaHbl

CrneunaiibHble  MpeJAHA3HAYEHHbIE WM  MOATOTOBJICHHBIE  PY4YHbIE WU
ABTOMATUYECKUE CTOIOPHBIE W PETYIHPYIONINE KJIAamaHbl CHIB(OHHOTO THIIA,
W3TOTOBJICHHBIE U3 KOppo3uecToMkux kK UFg MarepuanoB WM 3allUIeHHBIE
MOKPBITUEM M3 TaKUX mMaTepuasnoB, AuamerpoM oT 40 go 1500 Mm myis MOHTaXa B
OCHOBHBIX UM BCIIOMOTaTelbHBIX CHCTEMaxX YCTAaHOBOK a’pOJMHAMUYECKOTO
oborarieHus.

Macc-cnekTpoMeTpbl/McTOYHUKH HOHOB 11 UF

CrnenmasibHO — TIpeHA3HAYEHHBIE WJIA  TOATOTOBJICHHBIE  MArHUTHBIC WA
KBaJPYIOJIbHBIE MaCC-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOJIUTH NPSIMOM OTOOP
po0 1Mo aBaeMoi Macchl, "mpoaykTa" uiau "XBOCTOB" M3 ra3oBbIX MOTOKOB UFg 1
o0aarolue mOJHBIM HAOOPOM CIEAYIOIINX XapaKTEPUCTHUK:

1.  ynenpHas pa3peliaromas CriocoOOHOCTb 1Mo Macce cBbiie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3IOTOBJICHHBIC U3 HUXpPOMA HUJIKM MOHCIA HUIIN
3aIIUIICHHBIC ITOKPBITUEM M3 HUX, NI HUKCIIMPOBAHHLBIC,

3. conep)KaT MOHMU3AIMOHHBIE HCTOYHUKU ¢ OOMOAPAUMPOBKOM 3JIEKTPOHAMU;

4.  copepaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO AJIi U30TOIHOTO aHATU3a.

Cucrembl otaenenusi UFq oT Hecylero rasza

Cneunaano NpeaAHa3HAYCHHLIC WJIM MOATOTOBJICHHBIC TCXHOJIOTNYCCKUEC CUCTCMbI
st otnenenust UFg ot Hecyiero raza (Bogopo/ia Uil reius).

[NOACHUTEJIbBHOE 3AMEYAHUWE

OTu cucTeMbl IpeaHasHaueHbl JUIsl cokpaimieHus conepxkanuss UFg B HecymieMm rase 1o
OI[HOﬁ 4aCTU Ha MUJIJIMOH UJIM MEHEC U MOT'YT BKJIIOYAaTh TaKOC O60pyIIOBaHI/Ie, KakK:

a)  KpUOTCHHBIE TEMJIOOOMEHHHMKM M KpPHOCENapaTopbl, CIHOCOOHBIE CO34aBaTh
temreparypsl -120° C win MeHee, Win

b)  OJOKH KPHOTEHHOTO OXJaXICHHs, CIIOCOOHBIE co3maBaTh Temmeparypsl  -20° C
WM MEHee, WU

c) OJIOKM pa3feNUTeNbHBIX COTel WM BUXPEBBIX TpyOOk mns otmenenus UFg or
HECYIIEeTO ra3a, uiu

d) xonozusie noBymkn UFg, ciocoOHble co3aaBath TeMeparypsl -20° C win MeHee.
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5.6.

5.6.1.

CnennajanLHoO npeIHa3HAYEeHHbIEe HJIA MOATrOTOBJEHHbIE CHCTEMBI,
o0opy10oBaHMe M KOMIIOHEHTHI [IJI1 HCHOJb30BAHMSI Ha YCTaHOBKAX
XHMHY€eCKOro 00MeHa HJIM HOHOOOMEHHOI'0 000ranieHus

BBOJIHOE 3AMEYAHUNE

He3naunrenpHOe pa3nuyue W30TONMOB ypaHa II0 Macce TPHUBOTUT K HEOOJBIINM
U3MEHEHMSIM B PAaBHOBECUM XMMHUYECKHUX pPEaKIMi, KOTOpPblE MOTYT HCIOJIb30BAaThCS B
KadyecTBE OCHOBBI IS Pa3ACNICHHs WM30TOMOB. YCIIENTHO pa3paboTaHO JaBa TMpollecca:
KUIKOCTHO-KUIKOCTHBIN XUMUYIECKUH 0OMEH U TBEPI0-)KUIKOCTHBIH HOHHBIA OOMEH.

B nporuecce XUAKOCTHO-KHUIKOCTHOTO XUMHUYECKOTO 0OMEHa B IPOTUBOTOKE MPOUCXOAUT
B3aMMOJICHCTBHE HECMEUIMBAIONIMXCA >KUAKAX (a3 (BOAHBIX WM OPraHUYECKHX), UTO
NPUBOIUT K 3PPEKTy KacKaAupOBaHMS THICAY CTaAMK pazneneHus. Boanas daza coctout
U3 XJIOpUJAA ypaHa B PAacTBOPE COJITHOW KHCIOTHI, OpraHuueckas ¢aza COCTOUT M3
9KCTpareHTa, CoAepKallero XJopua ypaHa B OpraHN4ecKoM pacTBoputene. KoHTakTHBIMH
¢uwipTpaMu B pa3feNMTENIEHOM KacKaJe MOTYT SBIATHCS JKUAKOCTHO-KHIKOCTHBIE
OOMCHHBIC KOJIOHHBI (TaKue, KaK MMITYJIbCHBIC KOJOHHBI C CETYAaTBIMHU TapeiKaMu) WU
XKHUIKOCTHBIE LIEHTPU(YKHbIE KOHTAKTHBIE PUILTPBI. Ha 000MX KOHLIAX pa3iesuTeILHOTO
Kackaza B Lenax oOecredeHus: pedurokca Ha KaXKIOM KOHLE HEOOXOOUMbBI XMMHUYECKHUE
IIpeBpalIeHus (OKHCIEHUE U BOCCTaHOBJIEHHUE). ['naBHas 3ajauya KOHCTPYKIHMU COCTOMT B
TOM, YTOOBI HE JIONYCTUTH 3arpsi3HEHUS TEXHOJOIHYECKUX ITOTOKOB HEKOTOPHIMH MOHAMU
METaJUIOB. B CBSI3U € 3TMM HCHOJNIB3YIOTCS IUIACTUKOBBIE, TOKPHITHIC IUNIACTUKOM (BKJIFOUast
MpUMEHEHNEe (TOPUPOBAHHBIX YTIEBOAOPOIHBIX ITOJMMEPOB) /MM TOKPHITHIE CTEKIOM
KOJIOHHBI ¥ TPYOOTIPOBOIBI.

B TBep10-KUAKOCTHOM HOHOOOMEHHOM Ipoliecce 00OTalleHNe JOCTUTAETCS TOCPENICTBOM
ajcopOIuu/necopoiun ~ ypaHa Ha  CHCIUAIBHOW, OYEeHb OBICTPO JCHCTBYIONICH
HOHOOOMEHHOI cMmoje win ajacopOeHte. PacTBop ypaHa B CONSHOM KHCIOTE W IpyTue
XMMHUYECKUE PeareHThl MPOIyCKAIOTCS Yepe3 HMIMHIPUIECKHe 000TaTUTENbHBIE KOJIOHHBI,
coZiepkalllie YIUIOTHEHHBIE cJou ajicopOeHTta. [lnsd monmaepskaHHs HETPEPHIBHOCTH
npolecca Heo0X0IuMa cucTeMa peQIlokca B LIEAX BEICBOOOXKICHUS ypaHa U3 afcopOeHTa
0o0paTHO B YKHJKUH MOTOK, C TEM YTOOBI MOXHO ObLIO cOOpaTh "mpoayKT" W "XBOCTHI".
OTO0 [ocTUTaeTcs TMYTEeM UCIOJB30BAHUS MOMXOMSIIUX XUMHUYECKHX PpEarcHTOB
BOCCTAHOBJICHUS/OKUCIIEHHS, KOTOpPBIE TOJHOCTHIO PEreHEepPHPYIOTCS B  pa3felbHBIX
BHEIIHUX METNIAX W KOTOPBIE MOTYT YaCTUYHO PETEeHEPHUPOBATHCS B CAMHUX H30TOIHBIX
pa3enuTeNnsHBIX KOJOHHAX. llpucyTcTBHEe B mporecce ropsYux KOHIEHTPUPOBAHHBIX
pPacTBOPOB COJITHOH KHCIOTHI TpeOyeT, uToObl 00OpyHOBaHWE OBLIO H3TOTOBIICHO W3
CHEeNHaJbHBIX KOPPO3HECTOMKMX MAaTepPHajiOB WM 3allWIIEHO IOKPBITHEM W3 TaKUX
MaTepuaoB.

KHUIKOCTHO-KUIKOCTHBbIE 00MEeHHbIE KOJIOHHBI (XUMUYeCKHd 00MeH)

[IpoTHBOTOYHBIE  KHUIKOCTHO-)KUJKOCTHbIE OOMEHHBIE KOJOHHBI, HMEIOIINE
MEXaHUYECKUH CHUJIOBOM BBOJ (T.6. HMIIYJIbCHBIE KOJIOHHBI C CETYAaTHIMHU
TapelKaMHy, KOJIOHHBI C TapeIKaMH, COBEPLIAIOIIMMU BO3BPATHO IOCTYMATEIbHBIE
JBUKEHUS, U KOJIOHHBI C BHYTPEHHUMHU TYPOMHHBIMU CMECUTEISIMH), CHEIIHATIBEHO
IpeJHa3HAYCHHblE WM  MOJATrOTOBJECHHBIE JAJs  OOOramieHus ypaHa C
UCMOJb30BaHUEM IIpollecca XUMHUYECKOro oOMeHa. s KOppOo3HOHHOI
YCTOMYMBOCTU K KOHLIEHTPUPOBAHHBIM PAaCTBOPAM COJIIHOW KUCIIOTHI 3TH KOJIOHHBI
U UX BHYTPEHHHME KOMIIOHEHTHI H3TOTOBJIEHBI M3 MOIXOIAIIMX ILIACTUKOBBIX
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MaTepuangoB (TakuX, Kak (TOPUpPOBAHHBIE YTJIEBOJOPOAHbBIE TOJUMEPHI) WU
CTeKJIa WIM 3allUIIEeHbl TOKPBITUEM M3 TaKUX MaTepUaoB. Kononnst
CIIPOEKTHUPOBaHbl Ha KopoTkoe (30 cekyHa WM MeHee) BpeMsl NPOXOXKICHUS B
Kackaze.

HenTpudyxubie JKAJTKOCTHO-KUIKOCTHbIE KOHTAKTHbIE buabTphI
(XuMHYecKuii 00MeH)

LlenTpudyKHBIE KUAKOCTHO-KHUIKOCTHbIE KOHTAKTHBIC (DUIIBTPBI, CIEIHATBEHO
npeaHa3HAYCHHLBIC HJIN OArOTOBJICHHBIC JJIL 06OFaH_IGHI/DI YpaHa C
HCIIOJIb30OBAHUECM IPOoNHEcCa XHUMHNYCCKOTO oOMeHa. B Takmx KOHTaKTHBIX
(bHJ'IBTan HCIIOJIB3YCTCA BpalllCHUC JIA IIOJYUYCHUA OPraHUYCCKUX M KHUIAKHUX
MIOTOKOB, & 3aTe€M LEHTPOOEKHas cuia i pasaencHus ¢as. g Koppo3HOHHOM
CTOMKOCTH K KOHLIEHTPHPOBAaHHBIM PAacTBOpaM COJITHOW KHCJIOTHI KOHTaKTHBIC
GWIBTPbl M3rOTAaBIMBAIOTCA U3 COOTBETCTBYIOIIMX IUIACTUKOBBIX MAaTepHAJIOB
(Takux, Kak TOPUPOBAHHBIE YTIIEBOIOPOIHBIC TIOJIUMEPHI) UK MOKPHIBAIOTCS UMHU
wm crekioM.  LleHTpudyxkHble KOHTaKTHBIE (WIBTPHI CIPOCKTHPOBAHBI Ha
kopoTkoe (30 cekyH[ Ui MeHee) BpeMsl MPOXOXKICHHUS B KacKa/e.

CucreMbl 1 000py10BaHMe )i BOCCTAHOBJIEHUS] YPaHA (XMMHYECKUIT 00MeH)

a) CroeuumanbHO  TOpeIHAa3HAYCHHbIE WM MOATOTOBIICHHBIE  SYCHKHU
AJEKTPOXUMUYECKOTO BOCCTAHOBJICHHMS [I1 BOCCTAHOBJICHUS YpaHa WH3
OJIHOTO BAJIEHTHOTO COCTOSIHHSA B Jpyroe s oOoramieHust ypaHa c
HCIOJIb30BaHUEM IIpollecca XUMHUYECKoro oOMeHa. Martepuanibl sdeex,
HaxXOJsIIKMecs B KOHTAKTE C TEXHOJIOTMUYECKHMMU PacTBOPaMH, JOJKHBI OBbITH
KOPPO3UECTOUKHMH K KOHIIEHTPHUPOBAHHBIM PACTBOPAM COJITHON KUCIIOTHI.

[NTOACHUTEJIbBHOE 3AMEYAHUNE

Katonublii oTcexk s4elkn MAOKEH OBITH CHPOEKTUPOBAH TakUM o00pa3oM, YTOOBI
NPEIOTBPATUTh TOBTOPHOE OKHCIICHUE ypaHa 10 OoJjiee BBICOKOTO BAJIEHTHOTO COCTOSHHS.
Hns ynaepxaHus ypaHa B KaTOOHOM OTCEKe sS4elika MOXET HMETh HENPOHULAeMYIO
nradparMeHHy0 MeMOpaHy, H3TOTOBJICHHYIO M3 CIICLMAIbHOTO KaTHOHHO-OOMEHHOTO
Marepuana. KaTon cocTOMT M3 COOTBETCTBYIOLIETO TBEPAOIO MPOBOIAHMKA, TAKOTO, KaK

rpadur.

b) CHGLII/IaJ'IBHO NpeaAHa3Ha4YCHHbIC HWJIM ITOATOTOBJICHHBIC CHUCTCMbBI  IJIA
HU3BJICUCHUA U+4 N3 OpPraHUYCCKOI0 IMOTOKA, PECryJIMpOBaHUsA KOHLCHTpAIUU
KHUCJIIOTBI U JI1 3alIOJTHCHUSA AYCCK JICKTPOXUMHUYCCKOI'0O BOCCTAHOBJICHUS HA
MMPONU3BOACTBCHHOM BBIXO/I€ KaCKaja.

[NOACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 06OPYIOBAHMS SKCTPAKIMU pacTBOpuTeeM st otronku U™ u3
OpPTaHMYEeCKOTo MOTOKa B KHIKUI pacTBOp, 00OPYAOBaHUS BBIMAPUBAHMS W/UIH IPYroOTo
000pyAOBaHMS AJsl JOCTHXKCHUSI PETYJTUPOBKH U KOHTPOJS BOAOPOJHOIO IMOKa3aTens, U
HAaCcOCOB WJM JPYIHMX YCTPOMCTB IE€pEHOCa AJIA 3allOJIHEHUS SYEEK DIEKTPOXUMUYECKOTO
BoccTaHoBiieHHA. (OCHOBHasi 3ajjaya KOHCTPYKIMH COCTOUT B TOM, 4YTOOBI H30€XaTh
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5.6.4.

5.6.5.

5.6.6.

3arps3HeHHs MOTOKA JKUIKOCTH MOHAMM HEKOTOpBIX MeTaylioB. ClenoBarenbHO, T€ 4acTH
000pYAOBaHMS CUCTEMBI, KOTOPhIE HAXOMIATCS B KOHTaKTe C TEXHOJOTHMYECKHM ITOTOKOM,
W3TOTAaBIMBAIOTCS U3 COOTBETCTBYIOLINX MAaTEpHaJIOB (TaKuX, KaK CTEKIO, GTOPHUPOBaHHEIE
yIJIEBONOPOJAHBIE  HOJMMEpHL, cyiabdar nomudeHuna, cynbhoH mnommddpupa U
MPONUTAHHBIA CMOJION IpaduT), MK 3AILUILEHBI TOKPHITUEM U3 TAKHX MaTepHaJIOB.

CucreMbl NOATOTOBKH NUTAHUSA (XMMHYECKHUII 00MeH)

CHGHI/I&HI)HO MNpCaAHAa3HAYCHHbIC WJIN ITOATOTOBJICHHBIC CUCTCMBI JJIA ITPOU3BOACTBA
MUTATCIIBHBIX PACTBOPOB XJIOpHJa YpaHa BBICOKOM YMCTOTHI HJIs YCTaHOBOK I10
Pa3saACICHUIO U30TOIIOB YpaHa MCTOAOM XUMHNYCCKOT'O oOMeHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOST W3 O0OPYIOBAaHHUS IJISl PACTBOPEHUS, HKCTPAKINK PACTBOPHUTEIEM
Y/AITM HOHOOOMEHHOT'0 OOOpYIOBAHMSI JJII OYUCTKHU, & TAKXKE ICKTPOTUTHICCKUX SIeCK
s Boccranosnenns U™ mwmm U™ B U, B stux cucreMax HpoM3BOASTCA PacTBOpHI
XJIOpUAa YypaHa, B KOTOPBIX COJEPKUTCSA JIMIIb HECKOJbKO 4YacTedl Ha MUUIMOH
METAJUTHYECKNX BKJIIOUEHHH, TaKHX, KaK XpOM, JKelle30, BaHAJUi, MOMUOACH U JAPYTHX
IBYXBAJICHTHBIX ~MX KAaTHOHOB WJIM KAaTHOHOB C  OoNblIeH  BaJeHTHOCTEHIO.
KOHCTPYKIMOHHBIE MaTepHaIb IS IEMEHTOB CHCTEMBI, B KOTOPOii oGpabaTsiBaercs U™
BBICOKOW YHCTOTHI, BKJIIOYAIOT CTEKNIO, (TOPUPOBAHHBIC YIJICBOJOPOAHBIC IMOIUMEPHI,
rpaduT, TOKPBITHIN MONMBUHHUI-CYIb(GATHBIM WA NOTHAI(UP-CYIb(HOHHBIM IUTACTHKOM U
MPONUTAaHHBIA CMOJIOM.

Cucrembl OKHCIeHHA YPaHa (XUMHYeCKH 00MeH)

CrneunaibHO NpeJHA3HAYCHHbIE WA MOJATOTOBJIEHHBIE CHUCTEMBI ISl OKHUCIEHUS
+ +

U” B U™ s BO3BpALlCHHsI B KACKaJl pa3/ieJICcHUs] U30TOIOB ypaHa B IpOLECCEe

o0oraIeHusi MeTOI0M XUMHUYECKOTO OOMEHa.

[NHOACHUTEJIBHOE 3AMEYAHUE
DTH CHCTEMbI MOTYT BKIIFOYATh TAKUE DJIEMEHTBI, KaK:

a) o0opynoBaHMe [UIsi KOHTAaKTUPOBAaHHWSA XJopa © KHCIOpOJa C  BOJHBIMHU
a¢daroeHTaMH U3 O0OPYIOBaHWS  pa3fefieHHss M30TONOB W AKCTPAKIHH
oOpa3oBaBIIerocs U™ B oGequeHHbIit OpTaHUYECKHUH MOTOK, BO3BPAIIAIOIINNACS 13
MIPOM3BOJICTBEHHOT'O BBIXOJ[a KACKaa;

b) o0opynoBaHHe, KOTOpPOE OTJAETSAeT BOAY OT COJSIHOH KHCIOTHI, 4TOOBI BOJa W
KOHIICHTPUPOBAHHAS COJISTHAS KHCIIOTa MOTJIHM OBl OBITh BHOBBH BBEJICHBI B IPOIIECC B
HYKHBIX MECTaX.

BricTpo pearupyromme HOHOOOMEHHbIE CMOJIbI/aAcOPOEHThI (MOHHBbI 00MEH)

beicTpo pearupyioniyie MOHOOOMEHHbIE CMOJIBI WU aJCOPOEHTHI, CHEIHAIbHO
IpeJHAa3HAYCHHblE WM  MOJATrOTOBJECHHBIE JAJs  OOOramieHus ypaHa C
UCIOJIb30BaHUEM TIpollecca HMOHHOIO OOMeHa, BKJIIOYas IOPHUCThIE CMOJIbI
MaKpOCEeTYaTON CTPYKTYphl /UM MEMOpaHHbIE CTPYKTYpPbI, B KOTOPHIX aKTUBHBIE
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rpyanbl  XUMHYCCKOI'O oOmeHa OrpaHHUYCHBI IMOKPBITUEM Ha ITOBECPXHOCTHU
HEAKTUBHON MOPUCTOW BCIOMOTATEIbHOW CTPYKTYpbl, M JPYrHe KOMIIO3UTHBIE
CTPYKTYpbl B I00OI mpuemiemMoil (opme, BKIIOYAs YaCTUIBI BOJOKOH. OTH
MOHOOOMEHHBIE CMOJIbI/aicOpOeHThl UMEIOT auaMeTpsl 0,2 MM WM MEHee U
JOJI?KHBI 6BITB XUMHUYCCKU CTOUMKHMU o OTHOIICHUIO K pacTBOpam
KOHHCHTpI/IpOBaHHOI\/'I COJITHOM KHCJIOTBI, & TaAKKC JOCTATOYHO ITPOYHBL (1)I/ISI/I‘ICCKI/I,
¢ TeM 4ToOBl HX CBOMCTBa HE yxXyamaiuCb B OOMEHHBIX KOJIOHHAX.
CMmomnbl/aacopOeHThl CHEUalbHO MpeAHAa3HAUYeHbl [UIsl TOJYYeHHUS KHUHETUKH
OoueHb ObICTpOoro OoOMEHa H30TONOB ypaHa (IIMTEIHHOCTh MOJIYyOOMEHa MeHee

10 cexyna) u 061a/1al0T BO3MOXKHOCTBIO paboTaTh MPH TEMIIEpaType B Juana3oHe
ot 100°C o 200°C.

5.6.7. HNonoo0MeHHbIE KOJTOHHBI (MOHHBbI 00MEH)

Hunuaapuueckue KOJIOHHBI auamerpoMm Oonee 1000 MM ansa  yaepkaHus |
MOAJCPKAHUS  3aMOJIHEHHBIX  CIIOEB  MOHOOOMEHHBIX  CMOJII/aJCcOPOEHTOB,
CHENHMabHO TpeJHa3HAYCHHBIC WM MOJATOTOBJICHHBIE JJisi 00OTalleHus ypaHa C
WCIIOJIb30BAaHHEM HMOHOOOMEHHOIO Ipolecca. OITH KOJIOHHBI M3TOTOBJICHBI W3
MarepuaioB (Takux, KakK THTaH WIM ()TOPUPOBAHHBIE YIJIEBOJIOPOIHBIC
MOJIMMEPBI), CTOMKUX K KOPPO3HUHU, BBI3BIBAEMOIl pacTBOpaMH KOHIEHTPUPOBAHHOM
COJISTHOM KUCJIOTHI, WJIH 3aIIUIIEHBI MOKPHITUEM U3 TAKUX MATEPUATIOB U CIIOCOOHBI
pabotats mpu Temmepatype B nuanazoHe ot 100°C mo 200°C u naBiIeHHH BBIIIE
0,7 MIla (102 ¢pyHT/KB. q10iM).

5.6.8. HNonooOMeHHBIe cucTeMbl pediiloKca (HOHHBII 00MeH)

a) CoeuuanbHO  TpelHAa3HAYeHHbIE  WJIM  MOJATOTOBJICHHBIE  CHCTEMBI
XUMHUYECKOTO MJIM 3JIEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS Ui pereHepaliu
peareHTa(0B) XMMHYECKOTO BOCCTAHOBJICHHUS, MCIOJb3yeMOro(blx) B
KacKkaJiax HOHOOOMEHHOT'0 00OTaleHus ypaHa.

b) CnemmanpbHO  mpeaHA3HAYCHHBIE WU TOATOTOBJIICHHBIE  CHUCTEMBI
XUMHAYECKOTO WJIM DJIEKTPOXMMHUYECKOTO OKHCICHHS Ui pereHeparfuu
peareHTa(0B) XMMHYECKOTO OKHCIICHUS, HCIOJB3yeMOro(blx) B Kackalax
MOHOOOMEHHOT0 00OTallleHus ypaHa.

I[NTOACHUTEJIbBHOE 3AMEYAHUNE

B mnmpounecce HOHOOOMEHHOIO 060F3H_ICHI/ISI B Ka4yC€CTBE€ BOCCTAHaABJIMBAIOLICIO KaTHOHAa
v 43

MOXKET HCIIOJIb30BAThCA, HAIIPpUMEP, TPCXBAJICHTHBIM TUTAH (Tl ), U B OTOM CcCJiy4dac
-3 -+4

BOCCTaHOBHUTCJIbHAA CUCTCMA 6y;[eT BLIpa6aTBIBaTB Ti OoCpEACTBOM BOCCTAHOBJICHUS Ti™.

B MpoHIecce B KaUCCTBE OKHUCIUTEIIA MOXKET HCIIOJB30BATHCA, HAIPUMEP, TPEXBAJIECHTHOC
+3 +3
Keie30 (Fe ), U B OTOM Ccliydya€ CHCTEMa OKHCIICHUA 6y,z[eT BLIpa6aTLIBaTI: Fe

T
ocpeicTBOM okucienus Fe'™ .
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5.7.

5.7.1.

CHeIII/IaJILHO NnpeaHasHAaYCHHbIE HJIH MOoArOoTOBJICHHBIC CHUCTEMBbI,
060py1103a1me H KOMIIOHCHTBI JIAA HCIOJIBb30BaAHUA B JAa3€pHbBIX
000raTuTeJIbHbIX YCTaHOBKaXx

BBOJIHOE 3AMEYAHUNE

CymiecTByoImune CHCTEMBI JJIsi OOOTaTHTENBHBIX MPOIIECCOB C MCIOJIH30BAHMEM JIa3€POB
JIeNIATCS Ha JIB€ KaTeTOPUHU: Te, B KOTOPBIX pabodel cpefoi SIBIAIOTCSA Maphl aTOMapHOTO
ypaHa, U Te, B KOTOpPBIX paboueil cpemoil ABIAIOTCA Taphl ypaHOBOTO COEIMHEHHS.
OOmMMHU Ha3BaHWSIMU JIJIsI TAKUX TPOLIECCOB SIBIISIIOTCS: TEPBasi KaTETOPHs - JIa3epHOE
paszeneHne HM30TONOB MO MeToAy aromapHbIx mapoB (ALVIS wmmm SILVA); BTopas
KaTeropus - MOJIEKYJISpHbII MeToJ a3epHoro pasnenenus uzoronos (MLIS naun MOLIS)
U XUMHYECKasl Peakysi MOCPEICTBOM HM30MPaTEIbHON MO M30TONAM Ja3epHOI aKTHBALUU
(CRISLA).  Cucremsl, o0OpyloBaHHE W KOMITOHGHTBHI JJIi YCTAHOBOK JIa3€pHOIO
o0oramieHusl BKJIIOYAIOT: a) yCTpoicTBa U NOAaYd NapoB METAIIMYECKOTO ypaHa (s
n30uparenbHol  (DOTOMOHM3ALMKM) WM YCTPOWCTBa [UId NOAAaYM MApoOB YPaHOBOTO
coequHeHus (s GoToaUCCOIMANN UM XMMUYECKON aKkTUBaIuu); b) ycTpoiicTBa Jyis
cbopa oboraieHHOT0 1 00EAHEHHOTO0 METAJUIMYECKOTO ypaHa B KauecTBe "MpOIyKTa" H
"XBOCTOB" B IIEPBOI KAaTETOPUH U yCTPOUCTBA JIJIs cOOpa pa3iioKEHHBIX WX BBIIIEANINX U3
peaxkuy coeMMHeHn B KadecTBe "mpoaykra" u HeoOpaboOTaHHOTO MaTepraia B Ka4eCTBE
"XBOCTOB" BO BTOPOH KaTeropwu; c) padodrie ja3epHbIE CHCTEMBI I M30MPaTEIHHOTO
BO30YKIEeHHUS HW30TONOB ypaHa-235; wu d) obopymoBaHWe Il TMOATOTOBKH TOMAYHM H
KOHBEPCHU TPOAYKTa. BciencTBue CIOXKHOCTH CHEKTPOCKONMH aTOMOB M COEAMHEHUI
ypaHa MOXKET MOoTpeOOBaThCA HCIOIB30BAaHHUE OO0 W3 psAAa HMMEIOUINXCS JIa3epHBIX
TEXHOJIOTUH.

[NHOACHUTEJIBHOE 3AMEYAHUE

MHorre W3 KOMIIOHEHTOB, TIIEPEYMCICHHBIX B OTOM pa3delie, BCTYMAlOT B
HETMOCPEICTBEHHBIM KOHTAKT C TApaMH METaJUTMUECKOTO YpaHa WU C KUAKOCTHIO, WU C
TEXHOJOrHu4eckuM ra3om, cocrodamuM u3 UFs wim cmecu u3 UFg u apyrux razos. Bce
MMOBEPXHOCTH, KOTOPHIE BCTYNAIOT B KOHTAKT ¢ ypaHoM i UFg, MOTHOCTHIO U3TOTOBIICHBI
Y3 KOPPO3UECTOMKIX MAaTEPHAIOB WM 3aIUIIECHBI MOKPBITUEM U3 TAKUX MaTepuanoB. [[s
neeld  paszjena, OTHOCSIIETOCSs K KOMIIOHGHTaM OOOpYJOBaHUS JUIA  Ja3epHOrO
oOorarieHusi, MaTepHalibl, CTOMKHE K KOPPO3HH, BBI3BIBAEMOI MapaMH WM KHUIKOCTIMH,
COIEepXKAIlMMU METAJUIMYECKUM ypaH WM YpPaHOBBIC CIUIABHI, BKJIIOYAIOT MOKPBITHIM
OKCHJIOM UTTpUs TpadUT U TAaHTAJ; U MaTepHalIbl, CTOHKHE K KOppo3uH, Bei3biBaeMoi UFg,
BKJIFOYAIOT MEJlb, HEPIKABCIOIIYIO CTajlb, AIFOMUHUNA, aTIOMUHUEBBIE CIUIABbI, HUKEJb WU
cruaBbl, cogepxame 60% Hukens wu Oomee, u croiikme kK UF; momHOCTBIO
(hropupoBaHHBIC YTIICBOAOPOIHBIC TIOJTMMEPHI.

Cucrembl BoinnapuBanus ypana (ALVIS)

CriennanbHO TIpeIHA3HAYCHHBIC WM TOATOTOBICHHBIC CHUCTEMBl BBITTAPUBAHUS
ypaHa, KOTOpBIE COAEpPkKAT BBICOKOMOIIHBIC TIOJIOCOBBIE WM PACTPOBBIE
AJICKTPOHHO-JIYYEBBIC IMYIIKH C TEpeJaBacMOi MOITHOCTHIO HAa MHIIEHBL OoJjiee
2,5 xBt/cM.
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Cucrembl 1J11 00pad0TKH KUAKOMeTALNINYecKoro ypana (ALVIS)

CrnenuanbHO INpeaHa3HAUEHHbIE WIN IOJTOTOBJIEHHBIE CUCTEMBI Uil 00pabOTKH
KUIKOTIO MeTajula [l PACIUIaBJIIEHHOIO ypaHa WK YPAHOBBIX CIUIABOB, COCTOSIIINE
U3 TUTJIEH M OXJIAX/1aro1ero o00pyA0BaHus I TUTJIEH.

[NHOACHUTEJIbBHOE 3AMEYAHUE

Turnu w JApyrue KOMIIOHEHTBI 3TOW CHCTEMbI, KOTOPbIE BCTYHAalOT B KOHTaKT C
PaCILIaBICHHBIM YPAHOM HJIM YPAHOBBIMHU CIUTABaMU, U3TOTOBJICHBI U3 KOPPO3HECTOUKHUX U
TEPMOCTOWKHUX MATEPUATIOB WU 3allUIICHHBIX IIOKPBHITUEM U3 TaKUX MaTEPUANIOB.
[Ipuemnemple Marepualibl BKJIIOYAIOT TAaHTAN, MOKPHITHI OKCHIOM HWTTpUs Tpadur,
rpaduT, MOKPBITHIH OKHCIAMHU JPYTHX PEAKO3EMENbHBIX JJIEMEHTOB (CM. JOKYMEHT
INFCIRC/254/ Part 2 - (c BHECEHHBIMU TIOMIPABKaMH)) HITH HX CMECSIMHU.

Arperatbl s cOoopa ''mpoaykra'" u ''XBOCTOB' MeTANJIMYECKOI0 YypaHa
(ALVIS)

CrnenuanbHO TpeAHAa3HAYEHHblE WJIM TOATOTOBJIEHHBIE arperatel s cOopa
"mpoaykra" U "XBOCTOB" METAJIIMUECKOTO ypaHa B XKHJIKOH UK TBepaoi dopme.

I[NTOACHUTEJIbBHOE 3AMEYAHUNE

KoMmoHeHTBl 3THX arperaroB H3rOTOBJICHBI M3 MAaTepHUanoB, CTOMKHX K HarpeBy H
KOPPO31H, BBI3bIBAEMOM MapaMy METAIIMYECKOTO YpaHa MIIH >KUAKOCTBIO, MU 3alUILCHbBI
MOKPBITHEM M3 TaKUX MaTepUalIOB (TaKUX, KAK MMOKPHITBIH OKCHAOM UTTPHs rpaduT HIN
TaHTaJI) ¥ MOT'YT BKJIIOUaTh B ce0sl TpyOONpOBOIbI, KanaHsl, IITYLEpa, "Keao0a", BBOIbI,
TEINIO0OMEHHUKHU U KOJUICKTOPHBIE INIACTUHBI JIsI MATHUTHOTO, 3JIEKTPOCTATUYECKOTO WIIN
JOPYTUX METOJIOB Pa3/IeIICHHUS.

Koxyxu pasngeanreasHoro moayJs (ALVIS)

CrenunanbHO TpeAHA3HAUYEHHBIE WJIM IOATOTOBIEHHBIC LMIMHAPUYECKHE WIH
IIPAMOYTOJIbHBIE ~ Kamepbl Ul IOMEUICHUWS B HUX HCTOYHMKAa IIapOB
METAJUIMYECKOr0 YpaHa, 3JIEKTPOHHO-JIYyY€BOM MYyIIKH M KOJUIEKTOPOB '"mpoaykra'
u "XBOCTOB".

I[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXH HMMEIOT MHOKECTBO BXOAHBIX OTBEPCTHI I/ MONAYM 3NEKTPONMTAHHUSA U
BOJBI, OKHAa MJIsI JIA3€PHBIX IIyYKOB, COCIMHEHHH BAaKyyMHBIX HAcOCOB, a TaKKe IS
OUAarHOCTUKA M KOHTPOJS KOHTPOJIBHO-U3MEPHUTENbHBIX mpubopoB.  OHHM HMEIOT
MIPUCIIOCOONIEHUST 1T OTKPBITHSL W 3aKpbITHA, YTOOBI O0ECTeYnTh OO0CITyKHBaHUE
BHYTPEHHUX KOMIIOHEHTOB.

Caepx3BykoBble pacmiuputeabhblie comia (MLIS)

CnenuanbHO  NpelHa3HAUYE€HHbIE MM [OJTrOTOBJCHHBIE  CBEPX3BYKOBBIC
paciupuTenbpHble cotula A oxjaxnaeHus cmeceid UFq u Hecymiero rasa go 150°K
UM HUKe U Kopposuectoiikue K UFs.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Koanexropsl npoaykra narudropucroro ypana (MLIS)

CrenunanbHO NpeJHA3HAYEHHBIE WJIM IOATOTOBJIEHH,. KOJUIEKTOPBI TBEPIAOTO
npoaykra nsatudropucroro ypana (UFs), cocrosiue u3 ¢GuibTpa, KOJIIEKTOPOB
YAApHOT0 WJIM LUKJIOHHOIO THIA WM MX COYETAaHUH M KOPPO3UECTOMKHUE K Cpelie
UFs/UFg.

Komnpeccopst UF¢/Hecymero raza (MLIS)

CnenuanbHO MpeIHA3HAYCHHBIE WJIM TOATOTOBJICHHBIE KOMIIPECCOPHI  IJIst
cmeceit UFg u Hecymiero rasa s JMTENbHOM JKcruryatauuu B cpene UFe.
KoMIOHEHTBI 3THX KOMIIPECCOPOB, KOTOPBIE BCTYNAKOT B KOHTAaKT C HECYIIUM
ra3oM, HM3roTOBJEHbI U3 Koppo3uecTonkux Kk UFg mMarepuanoB WM 3allyIICHBI
MOKPBITUEM U3 TAKUX MAaTEPUAJIOB.

YniaorHenus Bpamawmuxcs sajgoB (MLIS)

CrienmanbHO IpeIHa3HAYEHHbIE WIN [TOATOTOBJICHHBIE YIIJIOTHEHUS BPAILAIOIIUXCA
BaJIOB, YCTAHOBJICHHBIE HA CTOPOHE M0/1aYU ¥ Ha CTOPOHE BBIX0/1a /Ul YIUIOTHEHUS
Bajia, COEAMHAIOIIEr0 POTOP KOMIIPECcCcopa ¢ MPUBOJHBIM JBUTATEIEM, C TEM YTOOBI
o0ecneunTh  HAJAEKHYI0  TIe€pPMETH3ALHUIO, MPEIOTBPALIAIONIY O BBIXO]1
TEXHOJOTMYECKOro raza WM HaTeKaHWe BO3[yXa WM YIUIOTHSIOLIErO ra3a BO
BHYTPEHHIOIO KaMepy KomIpeccopa, Kotopas 3anoiaHeHa cmecbio UFq u Hecymiero
rasa.

Cucremsbl ¢propuposanusi (MLIS)

CrenmanbHO  TpeJHA3HAYCHHbIC  WJIM  IOATOTOBJICHHBIC  CHCTEMBI  JIJIS
¢dropuposanus UFS5 (B TBepaom cocrosinun) B UFg (ra3).

[TOACHUTEJIbBHOE 3AMEYAHUNE

DTy cucteMbl NpeaHa3HaueHbl st (GropupoBanus cobpanHoro mopomka UFs B UFg B
IeIIX MOCIEAYIoero coopa B KOHTEHHEpax MPOMYyKTa WM s mofadn B Oio0kxum MLIS
JUIA JOTIONTHUTENBHOTO oOorameHus. [lpu mpuMeHeHHH OJHOTO IOAXOJa PEeaKIHs
(bTopupoBaHHUSI MOXKET OBITH 3aBEpIIeHa B IpeJieiaX CHCTEMBI pa3/ielieHus W30TOIOB, T/Ie
HIET peaknus W HETMOCPEACTBEHHOE H3BJICUCHHE W3 KOJUIEKTOpoB 'mpomykta". Ilpm
MpUMEHEHUHN Apyroro moxxona mopomok UFs moxkeT OBITh W3BIEUEH/TEpEeMeEIIeH H3
KOJUIEKTOpOB  "HmpoAykra" B  MOIXOMSMIIMNA  peakTop (HampuMep, peakTop C
MIBCEBJIOOKMKEHHBIM CJIOEM KaTalli-3aTopa, TeWKOMAAIBHBIA pEeakTop WM KapoBas
OamrHs) B uensx QropupoBaHus. B o0oux ciydasx HCHOIb3yeTcss 000pyIOBaHUE JUIS
XpaHeHus ¥ nepeHoca Gropa (WM APYTHX IPUEMIIEMBIX GTOPUPYIOLINX PEareHTOB) U A
cbopa u nepenoca UF.

Macc-cnektpomerpsbl/ucTouHuku noHoB UFq (MLIS)

CnenuanbHO  IpeJHa3HAUYEHHbIE WM  IOJTOTOBJICHHBIE MAarHUTHBIE  WJIU
KBaJIpyHOJbHbIE Macc-CIEKTPOMETPbI, CIIOCOOHbIE MPOU3BOIUTH MPsMONH OTOOp
npo6 nmogaBaeMoi Macchel, "mpoaykra" mnn "xBocToB" M3 ra3zoBbix notokoB UFs n
o0aiaroInye MoJIHbBIM HA0OPOM CIIEIYIOUIMX XapaKTePUCTHK:
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1.  yzaenpHas pa3peuiaromias CiocoOHOCTh 10 Macce cBhliie 320;
2. coJepaT UCTOYHUKU MOHOB, M3TOTOBJICHHbIE U3 HUXPOMA WJIM MOHEJS WIN
3aIUIIEHHbIE IOKPBITUEM U3 HUX, WIA HUKEIUPOBAHHBIE;
3. conep)KaT MOHMU3ALMOHHBIE HCTOYHUKU ¢ OOMOAPAMPOBKOM 3JIEKTPOHAMU;
4.  coaep:Kar KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO Ul H30TOIHOIO aHaIM3a.

Cucrembl nogaun/cucremMbl 0TBoAA ''mpoaykra' u "xsocros" (MLIS)

CrienmanbHO NpeaHa3HAYECHHBIE WIM IOArOTOBJICHHBIE TEXHOJIOTHYECKUE CUCTEMBI
Wi 00OpyJoBaHUE [UIdl OOOTaTUTENIbHBIX YCTAHOBOK, H3TOTOBJCHHBIE U3
kopposuectorkux kK UFs mMarepuanoB, WM 3aIUMINEHHBIX IOKPBITUEM M3 TAKUX
MaTEPHAJIOB, BKIIIOYAIOLIHE:

a)  THUTAIOUIME aBTOKJIABBI, TIEYHM WM CHUCTEMBbI, HCTIOJb3yeMble miist mojgadu UFg
JUTSI TIporiecca o0oralieHus;

b)  nmecybmumaTopsl (WM XOJOTHBIC JOBYIIKH), UCIIOIb3YEMbIC NIl BBIBEICHUS
Harpetroro UFg w3 mpomecca oOorameHus I IMOCIEIYIOIIETO
TepeMeIeHus;

C) CTaHIIHUU OTBCPIKACHUSA NI OXKUKCHHSA, UCIIOJIB3YCMbIC U BBIBCACHUA UFs
H3 mponecca O60FaH_[€HI/IH MyTeM CXKaTus U 1nepeBOa UF6 B JXUAKYI WA

TBepayto hopmy;

d) cranmum "mpoaykra" win "XBocTOB", Mcnonb3yembie A nepemerieHus UFg
B KOHTEHUHEPHI.

Cucremsl otaeaenus UFq or Hecymero raza (MLIS)

CrienmanbHO NpeaHa3sHAYEHHbIE WIM IOATOTOBJICHHBIE TEXHOJIOTHYECKUE CUCTEMBI
s otnenenust UFq ot Hecymero raza. Hecymum razom MokeT ObITh a30T, aproH
WJIU IpyTOH ras.

[NOACHUTEJIBHOE 3AMEUYAHUE
DT cucTEeMBI MOTYT BKIIIOYAaTh Takoe 000pyAOBaHUE, KaK:

a) KPUOTCHHBIE TEIUIOOOMEHHUKH WJIM KPHOCEMapaTophl, CIOCOOHBIE CO37aBaTh
temiepatypsl -120°C unu MmeHee, Wiu

b) OJIOKM KPUOTEHHOTO OXJIa’KACHUs, CIIOCOOHBIE cOo3/1aBaTh TeMmneparypsl -120°C umu
MeHee, WIH

c) xonoxnsie noByiku UFg, ciocoOHBIE co3aaBaTh Temmepatypsl -20°C nin MeHee.
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5.7.13.

Jlazepnble cuctembl (ALVIS, MLIS nu CRISLA)

JIaSepH HJIIM  JIa3C€PHBIC CHUCTCMBI, ClicouaJIbHO  MPCAHA3HAYCHHLIC  HJIN
MOATOTOBJICHHBIC JJI1 pa3AC/ICHUS U30TOIIOB YpaHa.

I[NOACHUTEJIbBHOE 3AMEYAHUNE

Jlazeps! 1 BaskHBIC KOMIIOHEHTHI JIa3€pOB MPHU JIa3€PHOM IIpoLiecce 000TaIIeH s BKIIIOYAIOT
Te, KoTopble ompeneneHsl B gokymente INFCIRC/254/Part2 - (¢ BHECEHHBIMHU
nonpaBkaMu). Jlazepnas cucrema mporecca ALVIS 00bMHO cCOCTOMT M3 ABYX JIa3epoB:
Ja3epa Ha mapax MeJd W Jla3epa Ha kpacurensx. Jlazepnas cucrema mis MLIS oObraHO
COCTOMT M3 Jaszepa, padoraromero Ha CO, WIM 3KCHUMEPHOTrO jla3epa M MHOTOXOJOBOM
ONITHYECKOH SYEHKH C BpallaloIIUMHUCS 3epKajaMHu Ha 00enx cropoHaX. I a3epoB WIH
JIa3epHBIX CHCTEM IpH 000X TpoIleccax TpeOyeTcsl CTaOmIN3aTop CHEKTPOBOW YaCTOTHI
1151 pabOoThI B TEUCHHE TMTEIIbHBIX IEPHOJ0B BPEMEHHU.
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Cl'[eIII/IaJILHO NnpeaHasHAYCHHbIE HJIH MoArOoTOBJICHHbBIC CHUCTEMBbI,
060py110BaHI(le H KOMIIOHEHTBI JJ HCHOJb30BaHHUS Ha 000raTuTeJbHBIX
YCTaHOBKAaX € IVIa3MEHHBIM pa3aeJIcHUuEeM

BBOJIHOE 3AMEYAHUNE

IIpn npouecce mIa3MeHHOrO pa3feNeHus IIa3Ma, COCTOSIAsl U3 MOHOB ypaHa, IPOXOAUT
uepes IIMEKTPUUECKOe IONe, HACTPOSHHOE Ha YacTOTy MOHHOro pesoHanca U™, ¢ Tem
9TOOBl OHM B TEPBYIO OUYEpeIb TMOTJIOMANHA JSHEPTHI0 WM YBEIHYUBAICA AMAMETP WX
HITONOPOOOPa3HBIX  OPOUT. HNoubl ¢ mnpoxoxaeHneM 1Mo OoiblIeMYy JAHaMETPy
3aXBATHIBAIOTCS U1 0Opa3oBaHMs HpoOAykTa, oboramenHoro U, Ilma3ma, kortopas
00pazoBaHa MOCPEICTBOM MOHHU3ALWHU YPAHOBOTO Iapa, COACPIKUTCA B BAKYyMHOH Kamepe
C MarHuTHBIM TIOJ€M BBICOKOH HAamNpsHKEHHOCTH, OOpa30BaHHBIM C  OMOIIBIO
CBEPXIPOBOJAIIETO MarHuTa. OCHOBHBIE TEXHOJIOTMYECKHE CHCTEMBI Ipolecca
BKJIIOYAIOT CHUCTEMY TE€HEpallud YpaHOBOM IUIa3Mbl, pa3feIUTENbHBIH MOAYIb CO
cBepxnpoBoammM MarHUTOM (cM. mokymeHT INFCIRC/254/Part 2 - (c BHECEHHBIMH
MOTpaBKaMM)) U CHCTEMBI U3BJICUECHUS MeTaua s coopa "npoaykra” u "XBOCTOB".

MHKpOBOJIHOBbIe HCTOYHHKH IHEPIUM U AaHTCHHbI

CrnenmpiaibHO  TIpeAHA3HAYEHHBIE WM  TOATOTOBJICHHBIE  MHKPOBOJHOBBIC
WCTOYHWKW DSHEPTUM W AaHTCHHBI MJIs1 TEHEpalud WM YCKOPEHUsS HOHOB |
obnagaronue ClIeayIUMH XapakTepucTukamu: vactota Boiie 30 ['T'y u cpenuss
BBIXO/HAsI MOIIIHOCTH JIJIsl TeHepanuu noHoB Oomnee 50 kBT.

Cosnenouanbl 17151 BO30y:K/1€HUSI HOHOB

CHGHI/I&J’IBHO HpC}lHaSHa‘-IeHHLIG NnJIn IIOATOTOBJICHHBIC COJICHOU IbI JJISL
pagruovacToTHOrO BO30YKIEHHS MOHOB B auarnazone vactor Oosee 100 k[ u
crocoOHbIe paboTaTh Mpu cpeaHeit MomHocTu 6osee 40 kBT.

CucremMbl reHepanu ypaHOBO# MJIa3Mbl

CrienanbHO TIpeJHA3HAYCHHBIC WM TIOJTOTOBIICHHBIC CHUCTEMBl TCHEpAIHH
YPaHOBOH IJIa3MbI, KOTOPBIE MOTYT COJIEPKaTh BBHICOKOMOIIIHBIC ITOJIOCOBBIC HIIH
PacTpOBBIC IEKTPOHHO-TYUYECBBIC MYIIKH C IepeaBaeMOi MOIIIHOCTHIO HA MHIIICHB
6ounee 2,5 kBt/cm.

Cucrembl 111 00pa00OTKH KUIKOMETAJNJIMYECKOT0 ypaHa

CrnennaibHO TpeHA3HAYCHHBIE WJIM TOJATOTOBJIEHHBIE CUCTEMBI NJisi 00pabOoTKH
YKUIKOTO METaJuIa JiJIsl PacIUIaBIICHHOTO ypaHa WA YPAHOBBIX CIUIABOB, COCTOSIIIHE
W3 TUTJICH M OXJIAKIAOIIET0 000pYA0OBaHUS JJIs TUTJICH.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Turnu w pApyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOpBIE BCTYMAIOT B KOHTaKT C
PACIUIABJICHHBIM YPaHOM WJIH YPaHOBBIMU CIUIABAMH, U3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX U
TEPMOCTOMKHMX MATEpUAlOB WIH 3alIUIIECHbl IOKPBITUEM M3 TaKUX MAaTEpUalOB.
[Ipuemnemple MaTepwaibl BKJIIOYAIOT TAaHTAN, MOKPBITHI OKCHIOM HWTTpUs Tpadwur,
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5.8.5.

5.8.6.

rpaguT, MOKPBHITHIH OKHCIaMHU JPYTUX PEAKO3EMENBHBIX DJIEMEHTOB (CM. JOKYMEHT
INFCIRC/254/Part 2 - (c BHECECHHBIMH MTOTIPABKAMH)) HUITK UX CMECSIMHU.

Arperatsl 14 cOopa "'npoaykTa' u '"'XBOCTOB' MeTa/UNINYeCKOro ypaHa

CreuuanbHO TpeqHa3HAYCHHBIE WM TOJATOTOBICHHBIE arperatsl A coopa
"mpoaykTta" M "XBOCTOB" Al METAJUIMYECKOTO ypaHa B TBepnoil ¢opme. Dtu
arperatbl ais cOopa HM3TOTOBIEHBI M3 MAaTEpHUajOB, CTOMKUX K HarpeBy H
KOpPpO3WH, BBI3BIBAEMOH MapaMu METAJUIMYECKOTO ypaHa, TaKuX, Kak Trpadwur,
MOKPBITHIA OKCUIOM WTTPHS, WM TaHTaJ, WIM 3aIUIIECHbI MOKPHITUEM M3 TaKUX
MaTepUasoB.

Koskyxu pa3euTeibHOr0 MOIYJIsI

Hunuuapuueckue Kamepsl, CeMAIbHO MpPeHA3HAUYCHHbIE WK MOJArOTOBJICHHBIC
JJ11 UCITOJIB30BaHUA Ha OGOI‘&THTGHBHLIX YCTaHOBKax C IJIASMCHHBIM Pa3aCJICHUCM,
JI1 IIOMEHIICHUsA B HHX HNCTOYHHUKA ypaHOBOﬁ j1asmMbl, SHEPreTUYCCKOro
COJICHOMJIA paIMOYaCTOTHI U KOJJIEKTOPOB "mipoaykTa’ u "XBOCTOB".

I[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXH HMMEIOT MHOXECTBO BXOJHBIX OTBEPCTUH MJIsl TOAAYHM DJIEKTPOIHTAHWS,
coenuHeHnt nM(QPY3MOHHBIX HACOCOB, a TaKkKe I JTHATHOCTHUKA ¥ KOHTPOJII
KOHTPOJLHO-U3MEPHUTETHHBIX MPUOOPoB. OHHU UMEIOT MPUCTIOCOOIECHUS TSI OTKPHITHS U
3aKpBITHS, YTOOBI 00€CTIeunuTh 00CTYKMBaHNE BHYTPCHHUX KOMIIOHEHTOB M M3TOTOBIICHBI
13 COOTBETCTBYIOIIUX HEMATHUTHBIX MaTE€pPUaJIOB, TAKUX, KAK HEPKaBEIOIIAS CTalb.
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Cl'leIII/IaJII)HO NnpeaHasHAYCHHbIE HJIH MoArOoTOBJICHHbBIC CHUCTEMBbI,
060py110BaHI(le U KOMIIOHCHTBI IJId HMCHOJb30BaAaHUA Ha YCTaHOBKaX
IJCKTPOMArHMTHOT O 060ra1uelmﬂ.

BBOJHOE 3AMEYAHUWE

[Ipy »>neKTpOMarHWTHOM MpOLIECCE HOHBI METAIMYECKOro ypaHa, IOJIy4YeHHbIE
MOCPECTBOM MOHM3ALUH MUTAOLIEero MaTepraia u3 conei (o6srano UCly), yekopsiroTes: U
MPOXOAAT Yepe3 MarHUTHOE I0Jie, KOTOPOE 3acTaBNIs€T HOHBI Pa3IUYHBIX H30TOIOB
MPOXOAWTH IO  pa3lIU4YHBIM  HAMpPaBICHUIM. OCHOBHBIMH ~ KOMITOHEHTaMH
9JIEKTPOMarHUTHOIO HM30TOIHOIO CEemapaTopa  ABJISAIOTCS: MarHuTHOe TojJe M
OTKJIOHEHUS/pa3ie/ieHuss U30TOIOB HOHHOIO ITy4YKa, MCTOYHMKA MOHOB C €r0 CHCTEMOU
YCKOPEHUS, U CUCTEMbI cOOpa OTIICJICHHbIX HOHOB. BcromoraTenbHble CUCTEMBI AJISL 3TOTO
mpolecca  BKIIOYAOT  CHUCTEMY  CHAOXEHMS  MarHUTHOM  JHEpruei, CHCTeMbl
BBICOKOBOJIPTHOTO IIMTaHHUA WCTOYHHUKA HOHOB, BaKyyMHYIO CHUCTEMY M OOILIMpHBIC
CHCTEMbI XUMHYECKOH 00pabOTKH AJIsi BOCCTAHOBIIEHHS MMPOIYKTa U OUNCTKH/pPETreHepaIinu
KOMIIOHEHTOB.

3HeKTp0MaFHHTHLIe cernapaTropbl H30TOIOB

BHCKTPOMaFHI/ITHBIe CClapaTopbl HM30TOIIOB, CICHUAIBHO IMPCIHA3HAYCHHLIC WJIU
MOATOTOBJICHHBIC JIA PA3dCJICHUA H30TOIIOB YpaHa, U O60py,Z[OBaHI/Ie n
KOMIIOHCHTAI AJIA 3TOI'0, BKJIFO4Yas:

a)  HcrouHuku noHOB

CrenuanbHO TIpeJIHA3HAYCHHBIC WM TIOATOTOBICHHBIE OTIENbHBIC WIN
MHOTOYHCIICHHbIE UCTOYHUKN HOHOB YpaHa, COCTOSIINE U3 UCTOYHHUKA Tapa,
MOHHU3aTOpa M YCKOPHTEINS MydYKa, W3TOTOBJIEHHBIE W3 COOTBETCTBYIOIINX
MaTepuanoB, TakuX, Kak rpaduTr, HepKaBelomas CTajdb WIH MeIb, U
CIOCOOHBIX 0OecrieuynuBaTh OOIHIA TOK B Myyke HOHOB 50 MA niu 6osee.

b)  KomekTopsl HOHOB

KOJIJIGKTOpHH@ IJIaCTUHBI, HMCIONIMEC JOBC HWJIH Oonee meJan M I1as3a,
CIICMaJIbHO MPCAHA3HAUCHHBIC HJIW ITOATOTOBJICHHBLIC JId c60pa ITYy4YKOB
HMOHOB O60F3HI€HHOFO u O6CI[HCHHOFO YpaHa HW HU3rOTOBJICHHBIC U3
COOTBCTCTBYIOIIUX MATCPHAJIOB, TAKHX, KakK Fpa(bI/IT WK HCPIKaBCrolasa
CTallb.

c)  BaxyyMHble KOoXyXu

CHGLII/IaJIBHO MpEAHA3HAYCHHBIC WJIM IMOATIOTOBJICHHBIC BAKYYMHBIC KOXYXH
JJIA SJICKTPOMArHuTHBIX cermapaTropoB YpaHa, HU3IrOTOBJICHHBIC nus3
COOTBCTCTBYIOIINX HCMArHUWTHBIX MaTCpHUaioB, TaKHWX, KaK HEPKaBCHOIIasd
CTaJlb, U MMIPCAHA3HAYCHHBIC IJIA pa60TH IIpHU JaBJICHHUU 0,1 I1a i HIKe.
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5.9.2.

5.9.3.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH CIIEIHaJIbHO TpeIHA3HAYCHBI JJIsI TIOMEIEHNs B HUX HCTOYHHUKOB HOHOB,
KOJUIEKTOPHBIX IUTACTHH U BOJOOXJIAXIAEMbBIX BKIIABIIICH U UMEIOT IPUCTIOCOOTICHUS IS
coerHeHUH MU HY3MOHHBIX HACOCOB M MPHUCIOCOOJICHHS IJISi OTKPHITUS U 3aKPBITUS B
LEJISX W3BJICUCHHUS M 3aMEHBI STHX KOMIIOHEHTOB.

d) MarHuTHbI€ IIOJKOCHBIC HAKOHSUYHUKHU

CHCLII/IaJ'IBHO NpeaAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC MAIrHUTHBIC IIOJHOCHBIC
HAKOHCYHHUKH, HUMCIOLINUC AUAMETP Oouee 2M, HCIIOJIBb3YEMBIC UIA obecrneycHUs
IOCTOAHHOI'O MAarHMuTHOI'O ITOJIA B 3JICKTPOMAIHUTHOM CCIIapaTOpC M30TOIIOB U JJIA
IEPEHOCAa MAarHUTHOTI'O ITOJIA MEXKAY pacCIlOJIOKCHHBIMHU PAIOM CCI1apaTopaMu.

BbICOKOBOJIbTHbIE HCTOYHHUKH MUTAHUS

CrneuunasibHO  TNpeAHa3HAYEHHbIE  WJIM  TMOJATOTOBJICHHBIE  BBICOKOBOJIBTHBIC
WCTOYHUKU THUTAHUS [JI1 MCTOYHUKOB HMOHOB, OOJaJaroIINe MOJHBIM HabopoM
CIIEIYIOIINUX XapaKTEePUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKUME, BEIXOTHOE
Hanpsbxenue 20 000 B wim 6osnee, BeIxoaHOU TOK 1 A wim Oojiee M cTaOUIN3aus
HanpspkeHus meHee 0,01% B TeueHue 8 yacos.

HceTouHMKM NUTAHUS 3JICKTPOMArHuToOB

CreuunanbHO TNpeAHa3HAUYEHHbIE WM IOATOTOBJICHHBIE MOIIHBIE HCTOYHUKU
IIUTAHUS TIOCTOSIHHOTO TOKA JJsl 3JIEKTPOMAarHUTOB, OOJaJarolliye IOJHBIM
HaOOpOM CIEQYIOIUX XapaKTEPUCTUK: BBIXOAHON TOK B HEMPEPHIBHOM pPEXHUME
500 A wiu 6onee npu Hanpsbkenuu 100 B win Gonee, npu cTabuiIn3anuu Mo TOKY
nnu HanpspkeHuto Menee 0,01% B Teuenue 8 yacos.

- 46 -



INFCIRC/254/Rev.6/Part 1
June 2003

YcraHoBkM AJis1 MPOM3BOACTBA THMKEJIOH BOAbI, JeiliTepusi U JelTepreBbIX
coeJUHeHUII ¥ o0oOpylOBaHHe, CHENMAJBLHO TMpeJHA3HAYEHHOe WJIH
NMOAr0TOBJIEHHOE IJISl 3TOT0

BBOJIHOE 3AMEYAHUME

Tsokenyo BOJY MOXHO TIPOU3BOJIUTH, WCIIONB3YSl pasindHble mporecchl.  OaHAKO
KOMMEPYECKH BBITOJHBIMH SIBJISIOTCS J[Ba MPOIIECca: MPOILECC U30TOMHOro oOMeHa BOIbI U
cepoBogopona (tporecc GS) u mporecc U30TOMHOrO0 0OMEHa aMMHAaKa M BOJIOPOa.

[Ipouecc GS ocHOBaH Ha 0OMEHE BOJOPOA U JEHTEPUS MKy BOJOK U CEPOBOJAOPOIOM B
CUCTEME KOJIOHH, KOTOPBIE 3KCIUIyaTUPYIOTCS C XOJOJHOM BEPXHEH CEKUUEH W ropsyeit
HIDKHEW cexuuen. Boja TeueT BHHU3 MO KOJIOHHaM, B TO BpeMs KaK CEpOBOAOPOAHBIN ra3
LUPKYJIUPYET OT JTHA K BEPIIMHE KOJOHH. [l COMEHCTBUS CMEIIMBAHUIO ra3a U BOJBI
WCIIONB3yeTCs P AblpYaThiX JOTKOB. JleiTepuil mepemMeniaeTcss B BOAY IMPH HU3KUX
TeMIiepaTypax U B CEpOBOJOPO IPH BBHICOKHX TeMmepaTypax. OOoramieHHbIe TeHTeprueM
ra3 Wid BOJAA YJAJSIIOTCS M3 KOJOHH MEPBOM CTYNEHH HA CTHIKE TOPSAYUX U XOJIOAHBIX
CEKLIUH, U Mpolecc NOBTOPSIETCS B KOJIOHHAX cleAytomen ctynenu. [Ipoaykt mocineaHeit
¢da3el - Boma, oboramenHas nevtepuem 10 30%, HampaBiseTcss B AUCTHIUIIIIHOHHYIO
YCTAaHOBKY [UIsl MPOU3BOJACTBA PEAKTOPHO-YUCTOM TsDKENOM Boabl, T.e. 99,75% oxucu
JedTepus.

B mpomecce oOMeHa MEXITy aMMHAKOM W BOJOPOIOM MOXKHO W3BICKATh JCUTEpPHl W3
CHHTE3-Ta3a MOCPEICTBOM KOHTAKTa C XKUAKHUM aMMHAKOM B MPUCYTCTBUHM KaTalu3aTopa.
CuHTes-ra3 mojgaeTcss B 0OMEHHBIE KOJIOHHBI M 3aT€M B aMMHAa4yHBI KOHBepTep. BHyTpH
KOJIOHH Ta3 MMOJHMUMAeTca OT JHAa K BEpIIMHE, B TO BPeMs KaK JKUIKUI aMMHaK Te€4eT OT
BEpUIMHBI KO AHY. JleiTepuil B CHHTE3-ra3e JIMIIACTCS BOAOPOJA U KOHLECHTPUPYETCS B
aMMHake. AMMHAK IOCTyNaeT 3aTéM B YCTaHOBKY JUIsI KpeKMHTa aMMMaka Ha IHe
KOJIOHHBI, TOTJa Kak ra3 coOHupaeTrcss B aMMHAayHOM KOHBepTepe Ha BepimiuHe. Ha
MOCIEYIOMINX CTYNEHIX MPOUCXOANT AaibHelee odorameHne, U myTeM OKOHYATEeIbHOM
JUCTUUIALMU TIPOU3BOJUTCA PEAKTOPHO-UMCTasd Tskenas Boja. llomaua cuHTes-rasa
MOJeT OBITh oOecriedyeHa aMMHaYHON yCTaHOBKOM, KOTOPasi B CBOIO OYepelb MOXKET OBITH
COOpY>KE€Ha BMECTE C YCTaHOBKOW MJisi MPOM3BOACTBA TSXKEIOW BOJBI IyTEM HU30TOIMHOTO
oOMeHa aMMHaka W Bomopona. B mpormecce aMMragyHO-BOIOPOIHOTO OOMEHA B KadecTBe
WCTOYHHKA UCXOIHOTO JEUTEPUs MOXKET TAK)Ke HCIIOIb30BAThC OOBIYHAS BOJIA.

MHorue npeaMeTsl KI04eBOro 000pyA0BaHUs Ul YCTAaHOBOK IO IPOU3BOJICTBY TSKEIOMH
BOJZBI, MCHOJB3YIOUMX mporeccsl GS mnmM aMMHauyHO-BOJOPOAHOTO OOMEHA, HIMPOKO
pacImpocTpaHeHbl B HEKOTOPBIX OTpaciisix HePTEeXMMUYECKOW MPOMBIIUIEHHOCTH.
OcobeHHo 3T0 KacaeTcs HeOONBIIMX YCTaHOBOK, MCHONB3yromux mnporecc GS. Omaako
HEMHOTHE TpeAMeTbl O0OpYyNOBaHMS SBISIIOTCA CTaHAapTHeIMH.  [Ipomeccst GS u
aMMHaYyHO-BOIOpPOAHOTO  oOMeHa  TpeOyroT  00pa®oTKM  OOJBIIMX  KOJIWYECTB
BOCIUTAMEHSIFOIIIMXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKHAKOCTEH IPH IOBBIIIEHHOM
napnennd.  COOTBETCTBEHHO NpW pa3pabOTKe CTaHAAPTOB IO MPOCKTUPOBAHUIO U
SKCITyaTalllu AJisl YCTaHOBOK M 000pYyIOBaHUS, UCTIONB3YIOMINX 3TH MPOLECCHI, CIAeIYeT
yznenats 0oJblioe BHUMaHHE OAOOPY MaTepUalioB U MX XapaKTEPUCTUKAM C TEM, YTOOBI
o0ecreunTh JUIMTENBHBI CPOK CIIy>KObl NPH COXPAaHEHWH BBICOKOM O€30MacHOCTH H
Ha/Ie)KHOCTH. Omnpenenennie  MacimTaboB  OOYCIIOBIMBAETCSl TJIaBHBIM  00pa3oM
COOOpaXeHUSIMH SKOHOMUKM M HeoOxoaumocTH. Takum oOpazoM, OoJbluas dYacThb
PeaMETOB 000PYAOBaHUS U3TOTOBIISIETCS B COOTBETCTBUH C TPEOOBAHUSMHU 3aKA3UHKA.
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6.1.

6.2.

6.3.

Hakonern, crmemyer oTMeTuTh, 4TO Kak B mporecce GS, Tak U B MPoOIECCe aMMHUAYHO-
BOJIOPOJAHOTO OOMEHa, TMpeIMEeThl O0OPYIOBaHHUs, KOTOPBIC IO OTACIBHOCTH HE
MpeIHa3HAUYCHbI WX MOATOTOBICHBI CIICHUAIBHO JUISl POU3BOACTBA TAXKEIOU BOABL, MOTYT
cOOMpaThCI B CHUCTEMBI, CICIHHATBHO MpeIHA3HAUYCHHBIC WM TOATOTOBJICHHBIC IS
MPOU3BOJICTBA TSDKENOW BONbL. [IpuMepaMu TakMX CHCTEM, NMPUMEHSIEMBIX B O0OUX
MpoIeccax, SABJSAIOTCS CHUCTEMa KaTalMUTUYECKOrO KPEKHHTa, HCIIONb3yeMas B Ipollecce
oOMeHa aMMHaKa U BOJOPOJa, U TUCTHIUIALMOHHBIE CHCTEMBI, HCIIOJIb3yeMbIE B ITpoIecce
OKOHYATEIHHOTO KOHIICHTPHPOBAHUSA TSDKEIOW BOIBI, JOBOAAIMICH €€ JO YPOBHSI
PEaKTOPHOTO KauyecTBa.

[IpenmeTs! 060pyHOBaHUS, KOTOPHIE CHIENMAIHHO NMPeIHA3HAYECHBI W TTOATOTOBIICHBI IS
MPOM3BOICTBA TSDKEJIOW BOIBI MyTEM HMCIOJb30BaHUs MO0 mMpolecca oOMeHa BOJIBI U
CepoBOOpOIa, OO MpoIecca OOMEHa aMMHaKa U BOJIOPOIa, BKIIOYAIOT:

Bono-cepoBonopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHbIe KOJOHHBI, U3TOTABIUBAEMbIE U3 MEIIKO3EPHUCTON YIIIEPOJUCTON CTaIH
(mampumep, ASTM A516), nuamerpom ot 6 M (20 dyTtoB) 10 9 ™M (30 pyToB),
KOTOpPbIE MOTYT JKCIUTyaTHPOBATbCS TPH JaBICHUHM CBbIIE Wi paBHOoM 2 Mlla
(300 ¢yHT/KB. AFOWM) W WUMEIOT KOPPO3HOHHBIH NOMYyCK B 6 MM mIHd OOJbIIE,
CHelHaNbHO TpeAHa3HAUYEHbl WJIM MOJATOTOBJICHBI JJISi MPOU3BOJCTBA TSDKETION
BOJIbI ITyTE€M UCIOJIB30BaHUS MPOIlecca M30TOMHOTO OOMEHA BOJIBI U CEPOBOIOPOA.

I'azonyBKH 1 KOMIIpecCOpbI

Onnocrynenyarsie, ManoHarnopueie (T.e. 0,2 MIla wmm 30 GyHT/KB. 110tiM)
EHTPOOEIKHBIE TA30IyBKH WJIH KOMIIPECCOPHI TSI MUPKYISAIUNA CEPOBOJOPOTHOTO
rasza (T.e. rasa, comepxamero 6onee 70% H,S), crmenuansHo npeaHa3HAYCHHBIC
WIH TOATOTOBIIEHHBIC ISl TMPOM3BOACTBA TSDKEIOW BOIBI MyTeM HCIOIb30BaHUS
mporecca oOMeHa BOIBI M CEPOBOAOPOJA. OTH Ta30AyBKH HIU KOMIIPECCOPHI
MMEIOT  NPOM3BOAMTEIHHOCTh, — IPEBHINAIONIYI0 WIH  PABHYR 56 M/c.
(120 000 SSFM) nipu 3KcIuTyaTalMy 1o JaBieHUEM, IPEBBIIIAIOIINM UIH PAaBHBIM
1,8 MlIla (260 d¢yHT/KB. nOIOMIM) Ha BXOJAE, W CHAOXKEHBI CaJbHUKAMH,
YCTOWYMBBIMH K Bo3aeHcTBUIO0 H)S.

AMMHAYHO-BOA0OPOAHbIE 00MEHHbIE KOJOHHbI

AMMUa4YHO-BOIOpPOAHbIE OOMEHHBIE KOJIOHHBI BBICOTOM Ooisiee MM paBHON 35 M
(114,3 pyroB) muamerpom ot 1,5wm (4,9 pyroB) no 2,5wm (8,2 pyToB), kKoTOpHIE
MOTYT  JKCIUIyaTHpOBAaTbCA  MOJ  JaBlieHWEM, TmpeBblmarommm 15 Mlla
(2225 ¢yHT/KB. A10IM), CHIENMATIBHO MpeIHAa3HAYEHHbIE UM MOJArOTOBJICHHBIE /IS
MIPOM3BOJICTBA TSDKEJIOM BOJBI TyTEM HCIIOJIb30BaHMSI MpoLiecca 0OMeHa aMMHaKa 1
BOJIOPOJIa. DTU KOJIOHHBI UMEIOT TAaK)KE€ IO MEHbIICH Mepe OJTHO OTOOPTOBAaHHOE
0CEBOE OTBEPCTHE TOrO K€ JAWaMeTpa, YTO W IWIMHIAPUYECKas 4YacTb, 4epes3
KOTOPYIO MOTYT BCTaBJISITHCS MJIM BBIHUMATHCS BHYTPEHHUE YaCTH KOJIOHHBI.
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BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYATBHIC HACOCHI

BayTpeHHue 4YacTM  KOJOHHBI M CTYNEHYaThIe  HACOCHI,  CIELUAIbHO
IIpEAHA3HAYEHHBIE WU OATOTOBIEHHBIC [UUIs1 KOJIOHH I IIPOU3BOJACTBA TKEIION
BOJbI IyTEM HCIIOJNB30BAaHUS IPOLECCa aMMHAYHO-BOJOPOJHOTO OOMEHA.
BHyTpeHHHe 4YacTM KOJIOHHBI BKJIKOYAKOT CHENUAIBHO IPEAHA3HAYECHHBIE
KOHTaKTOpbl MEXIYy CTYIEHSMH, COJEHCTBYIOIIME TECHOMY KOHTaKTy Tra3a |
xunkoctyu.  CryneHuaTele HAcOChbl BKIIIOYAIOT CHELHUAIBHO INpEJHA3HAYCHHBIC
IOTrpy’KaeMple B JKUJIKOCTb HACOCHI I LMPKYJSLHUHA SKUIKOTO aMMHaKa B
npenenax 00bemMa KOHTAaKTOPOB, HAXOAALINXCS BHYTPU CTYIIEHEW KOJIOHH.

YcraHoBKH 1A KPE€KHHIra aMMHuaKa

YCTaHOBKM ISl KPEKMHTa aMMHaKa, »dKCIUTyaTHpyeMble IIOJl JIaBIICHHEM,
npeBbImmaromuM  win paBHeiM 3 MIla (450 ¢yHT/KB. mroliM), crenuaibHO
MpeHa3HaYeHHbIE WU MOJATOTOBJICHHBIE AJIsl MPOU3BOJICTBA TAXKEION BOABI MMyTEM
WCIOJIb30BaHUs MIPOIECca H30TOMHOr0 00MeHa aMMHUaKa ¥ BOJOPOIa.

HNudpakpacHble aHAIH3ATOPbI MOIJIOLEHUA

WHudpakpacHble aHaIN3aTOpbl MOIVIOLIEHUS, CIIOCOOHBIE OCYIIECTBIATH aHAIU3
COOTHOILIEHHSI MEKIY BOAOPOAOM U JAEHUTEpUEM B peaJbHOM MaciuiTabe BpeMeHH,
KOTJja KOHIICHTpAlLlUU JAeHTepus paBHbI WK NpeBbIIaoT 90%.

Karanutnueckue nmeuu

Karanntuueckue neum i nepepabOTKM OOOrallleHHOro AEHTEpUEBOrO rasa B
TSKEIYI0 BOIYy, CHEUUAIbHO MpelHa3HAYE€HHblE WIM IOATOTOBIEHHBIC IS
IIPOM3BOJICTBA TSDKEIOM BOJABI IIyTE€M HCIOJIb30BaHUS Mpolecca H30TOIMHOIO
oOMeHa aMMHaKa U BOJOPOJa.

IlostHbie cUcTEMBI JJI1 BOCCTAHOBJIEHHS TsIKeJIOH BOAbLI WM KOJIOHHBI JJIfl
3TOro

[lonHble cucTeMBbl BOCCTAHOBJICHMS TSKEJIOW BOABl WM KOJOHHBI JJIA 3TOTO,
CIICLIMAIIBHO TNPEAHA3HAYEHHBIE WM MOATOTOBJIEHHBIE [JI1 BOCCTaHOBJICHUS
TSKEJIOW BOJIBI O KOHUEHTPALMU AEUTEPUS PEAKTOPHOIO KayecTBa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI, B KOTODPBIX JUISI OTHEJCHHUS TKEIOW BOMBI OT JIETKOM BOABI OOBIYHO
WCIIONIB3YETCS TPOIECC BOJHOM MUCTHWUIALMHU, CHEIUATIbHO TMpPeTHA3HAYCHBI WIIH
MOJTOTOBJICHBI JUIsI TIPOM3BOJICTBA TSAXKEIOW BOJBI PEAKTOPHOIO KadecTBa (T.e. OOBIYHO
99,75% okucu aeiTeprs) U3 3aacoB TSHKEION BOABI MEHBIIICH KOHIICHTPAIIUH.
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7.1.

7.1.1.

YcTaHoBKM Ul KOHBEPCHM YpaHa H IUIYTOHHSI, MCHOJIb3yeMble IpH
U3rOTOBJICHHH TOILUIMBHBIX 3JIEMEHTOB M Ppa3jeJeHHM HW30TONOB YpaHa,
COIVIACHO OMpeeJIeHUusIM, COJepKalumMcst B pa3aesax 4 U 5, COOTBETCTBEHHO,
a Tak/Ke CHEHHAJTbHO NpPeJIHA3HAYEHHOE WJH IOATOTOBJIEHHOE I 3TOro
o0opynoBaHme.

OKCIIOPT

OKCIIOPT TMOJIHOTO KOMITJIEKTa OCHOBHBIX NPEAMETOB B paMKax 3TOM TpaHHIbBI Oyaer
IIPOUCXOJIUTh TOJIBKO B COOTBETCTBMM C IIpoueaypaMu PykoBopsmmx HNpuHLIMIIOB. Bcee
YCTQHOBKH, CHCTEMBl M  CIELHAIbHO IPEJAHA3HAYEHHOE WIM IOJArOTOBJICHHOE
o0opy/loBaHME B paMKax 3TOW TpaHHUIBI MOTYT HCIIOIB30BaThCs [UId MepepaboTKH,
IIPOU3BOJCTBA UJIU UCIOIb30BAaHUS CIENUAIBHOIO PACILEIUISIONIETOCS MaTEpHAIIa.

YcraHOBKM VI KOHBEPCHM YPaHAa W CHENHMAJbHO TMpPeJHA3HAYEHHOE HJIH
NOATOTOBJICHHOE /IJIl 3TOT0 000py/A0BaHue.

BBOJHOE 3AMEYAHUNE

B ycranoBkax u cucremax il KOHBEPCHUH YpaHa MOXKET OCYIIECTBISITbCA OJHO WIIH
HECKOJIBKO TPEBpalllEeHN M3 OJHOTO0 XMMHUYECKOr0 HM30TONA ypaHa B JpPYyroi, BKIoYas:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoH pyasl B UO;, kouBepcuro UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, unu UFg, xonsepcuto UF, B UF¢, xonBepcuto UFg B UF,, koHBepcHIO
UF,4 B MeTaimueckuii ypaH U KoHBepcuio (ropuaoB ypaHa B UO,. MHorue Kiro4eBble
KOMIIOHEHTHl O0OpYZOBaHUS YCTAaHOBOK JJIsi KOHBEPCHM YypaHa XapaKTepHBI IS
HEKOTOPBIX CEKTOPOB XMMHYECKOH 00pabaThIBarolIed NpOMBIIIICHHOCTH. Hampumep,
BUABI OOOPYAOBaHUS, MCIOIB3YEMOI'O B ITHX IpolEeccax, MOIYT BKJIIOYaTh:  II€YH,
KapyceJbHBIE TI€YH, PEaKTOPhl C IICEBIOOKIKEHHBIM CIIOEM KaTajlu3aTropa, >KapoBbIe
peakTopHBle OamHM, JKUOKOCTHBIE NEHTPU(PYTH, TUCTHUIALMOHHBIE KOJIOHHBI U
KHUIKOCTHO-)KUJKOCTHBIE AKCTPAKIMOHHBIE KOJOHHBL. (OTHAKO HE MHOTHE KOMITIOHEHTBI
obopynoBaHus uUMeIOTCS B "ToToBOM BHjE'; OOJNBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJTrOTOBIICHBI COTJIACHO TPEeOOBaHMSIM M cHenM(UKAIMAM 3aKa3uhka. B HEKOTOpBIX
cilydasgx TpeOyeTcs YYHUTbIBaThb CIENMaJbHBIE MPOEKTHbIE M  KOHCTPYKTOPCKHE
0COOCHHOCTH JUIS 3allUThl OT arpeCCHBHBIX CBOMCTB HEKOTOPHIX M3 00padaThiBaeMbIX
xumuueckux BemectB (HF, F,, CIF; u ¢Topuas! ypaHa), a Takxe OmnaceHusi, CBSI3aHHbIE C
SIEpHOM  KpUTH4YHOCTRIO.  HakoHen, ciegyer OTMETHUTh, YTO BO BCEX IIpoleccax
KOHBEPCHM YpaHa KOMIIOHEHTHI OOOPYZOBaHMSA, KOTOPBIE OTHENBHO CICHHAIbHO HE
NpeaHa3HauYeHbl MM MOATOTOBJIEHBI JJIi KOHBEPCHM YpaHa, MOTYT OBbITh OOBEIMHEHBI B
CHCTEMBI, KOTOPBIE CIIENUAIBHO NPEAHA3HAYEHbI WU IOATOTOBIIEHBI VIS HCIIOJIb30BaHUS B
LEeNIX KOHBEPCUH ypaHa.

CnennajbHO mNpeAHA3HAYEHHbIE MJIH IMOATOTOBJCHHbIC CHCTEMbl I
KOHBEPCHH KOHLIEHTPATOB ypaHoBoii pyasl B UO;

[TOACHUTEJIbBHOE 3AMEYAHUNE

KouBepcus konnentpatoB ypaHoBod pyasl B UO; MOXKET OCYIIECTBISATHCS CHadaja
MIOCPEICTBOM PACTBOPEHHUS pPyIbl B a30THOM KHCIOTE M JKCTPAKLUU OUYUIIEHHOIO
reKcarupaTa YpaHWIMHUTpaTa C TIOMOIIBI0 TaKOTO pPacTBOPUTENS, Kak TPHOYTHI
dbocdar. 3aTem rexcarumpaT ypaHWIAHHHTpaTa peodpazyercs B UO; b0 mocpecTBOM
KOHLIEHTPAllUW W JCHUTpalMH, JMOO TIOCPEACTBOM HEUTpaau3alud Ta3000pa3HbIM
aMMUaKOM JIJIsI TOJTyYeHHsI TuypaHaTa aMMOHUS C TOCIIEAYIOMEeH GpuibTpalieid, Cymkoi u
KaJIbIITHIPOBAHUEM.
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CnenuajbHO TIpeIHA3HAYeHHbIe WJIM TNOATOTOBJIEHHbIE CHCTEMbI [IJIfl
kouBepcun UO3 B UFg

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UFs MOXET OCyIIECTBISATHCSA HEMOCPEACTBEHHO (ropupoBanuemM. s
nporecca TpedyeTcs UCTOUHHUK ra3000pa3Horo gropa nim Tpex(TOpUCTOro XJIopa.

CrnenmajbHO mNpeAHA3HAYEHHbIE WJIH TNOJATOTOBJIEHHbIE CHCTEMbI UIA
kouBepcun UO; B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Kongepcus UO; B UO, MOXET OCYIIECTBIAThCA MOcpeAcTBOM BoccTaHoBieHus UO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM HJITH BOJIOPOIIOM.

CnenuajbHO TIpeIHA3HAYeHHbIE WJIM TOJATOTOBJIEHHbIE CHCTEMBI JIJIf
kouBepcun UQO; B UF4

[NHOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UO, B UF,; MoxeT ocymecTBIsAThCS TmocpeAactBoMm peakiuu UO, ¢
ra3zoo00pa3ubiM GropuctsiM Bogopoaom (HF) mpu remnepatype 300-500°C.

CnenuajJibHO TIpeJHA3HAYeHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMbI [IJIfl
kouBepcun UF4 B UFy

[NHOACHUTEJIbBHOE 3AMEYAHUNE

Kounsepcuss UF,; B UFg ocymiecTBisieTcss TOCPEACTBOM 3K30TEPMUUYECKON pPEAKIUU C
¢topom B peaktopHoii Oamne. UF KoHIeHcupyeTrcs M3 Tropsiuux JIETY4YHX Ta3oB
MOCPEJICTBOM TMPOMYCKaHUs IOTOKA raza 4Yepe3 XOJOAHYIO JIOBYIIKY, OXJaKICHHYIO
1o -10°C. [lng npouecca TpeOyeTcs UCTOUHHK razoo0pa3Horo ¢ropa.

CnennanbHO mNpeAHA3HAYECHHbIE MJIH MOATOTOBJCHHbIC CHCTEMbl I
koHBepcun UF4 B MeTa/inyeckuii ypaH

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Konepcus UF,; B MeTauiMueckuid ypaH OCYHIECTBIAETCS IMOCPEACTBOM  €ro
BOCCTaHOBJICHHSI MarHueM (KpyITHBIC MApTHH) WIH KalbIWeM (Malible mapTun). Peakmwst
OCYIIECTBILIETCS TIPH TeMIIepaTypax BhIIIe TOUKH IuiaBieHus ypaHa (1130°C).

CnennajgbHO mNpeAHA3HAYEHHbIE WJIH MOJATOTOBJIEHHbIE CHCTEMbI IJIfA
kouBepcun UFq B UO;

INOACHUTEJIBHOE 3AMEYAHUWE
Konsepcus UF¢ B UO, MOXKET OCYIIECTBISATLCS MOCPEICTBOM OHOTO U3 TPEX MPOIECCOB.

B nepsom nponecce UFg BoccranaBnuBaercs u rugaponuszyercs B UO, ¢ HCTIONb30BaHUEM
BoJlopoJia u napa. Bo BTopoMm npouecce UF¢ runponnsyeTcss pacTBOPEHUEM B BOAE, IS
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7.1.8.

7.1.9.

OCaX/IEHUS NUypaHaTa aMMOHHUS J00aBIsfeTCsl aMMHUaK, a JUypaHaT BOCCTaHABIMUBACTCS B
UO, Bomopoaom mipu Temmeparype 820°C. Ilpu Tperbem mporecce razoodpasusie UFg,
CO, u NH; cmemmBaroTcs B BoJie, Ocaxaasi ypaHWIKapOOHAT aMMOHUS. Y paHHIKapOOoHaT
aMMOHHUS CMEIIMBAcTCs € MapoM M BogopoioM npu Temmeparype 500-600°C g
npousBoactsa UQO,.

Konsepcuss UFs B UO, yacto oCylIeCTBISETCS Ha MEPBOM CTYNEHU YCTAHOBKU IO
W3TOTOBJICHUIO TOIJIMBA.

CneunajbHO mNpeJHA3HAYEHHbIE WJM NOATOTOBJIEHHbIE CHCTEMbI [IJISA
kouBepcun UFq B UF,

[TOACHUTEJIBHOE 3AMEYAHUE
Kongepcus UF¢ B UF,4 ocyliecTBisieTcsl TOCPEACTBOM BOCCTAHOBJIEHHS BOJIOPOJIOM.

CneuuajbHo mpeaHA3HAYeHHble MJIM NOATOTOBJEHHbIE CHCTEMbI A
xonBepcun UO; B UCly

[NOACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UO, B UCI4 MOXET OCYIIECTBIATHCS IOCPEACTBOM OJHOTO W3 JIBYX
mporeccoB. B nmepom nporiecce UO, pearupyet ¢ ueThipexxjiopuctbiM yriiepogoM (CCly)
npubnusutensHo npu Temneparype 400°C.  Bo Bropom mpomecce UO, pearmpyer
npubnusurensHo npu Temmneparype 700°C B mpucyTtcrBuu rasosoii caxu (CAS 1333-86-
4), okucu yriepoaa u xyopa 1 npoussoactsa UCL.
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YcTraHoBKM AJ151 KOHBEPCUH IUIYyTOHHUS U CHENUAJTbLHO NMpeJHA3HAYEHHOe WJIH
MOAT0TOBJIEHHOE /1JIsl 3TOT0 000py/A0BaHHE

BBOJHOE 3AMEYAHUNE

B ycraHoBkax M cucTeMax [UId KOHBEPCHH IUTyTOHHS OCYIIECTBIISIETCS OIHO WIIU
HECKOJIbKO IIPEBPAIEHUI U3 OTHOI0 XMMHUYECKOI0 U30TONA IUTyTOHUS B IPYroil, BKIHOYAsL:
KOHBepcHio HUTpara mrytoHus B PuO,, korsepcuto PuO, B PuF,, u kouBepcuio PuF, B
METaJUIMYECKUNA Ty TOHUI. YcTaHOBKM UIi  KOHBEPCHM IUTYTOHUS  OOBIYHO
aCCOIMHUPYIOTCS ¢ TepepadaTHIBAIOLIIMH YCTAHOBKAMH, HO MOT'YT TaK)K€ aCCOIMMPOBATHCA
C YCTaHOBKaMHu JUId W3TOTOBJICHHS IUIyTOHMEBOIO TOIUIMBA.  MHOIME KIIIOYEBBIE
KOMITOHEHTHl 00OpYJOBaHMsI YCTAaHOBOK JUIS KOHBEPCHHM IUTYTOHHS XapakTEPHBI IS
HEKOTOPBIX CEKTOPOB XMMHUYECKOW oOpalaTbhIBarolleil MpoMBIIIICHHOCTH. Hampumep,
BUABI O0OpYAOBaHHUS, MCIOIB3YEMOI'O0 B AITHX MpoleccaX, MOTYT BKJIIOYaTh: €4,
KapyCelIbHbIE II€4M, PEaKTOPbl C IICEBJOOXKIKCHHBIM CJIOE€M KaTalu3aTropa, >KapoBble
peakTopHble OallHW, JKUAKOCTHBIE LEHTPU(YTH, IUCTWUISLHMOHHBIE KOJIOHHBI U
KHUJIKOCTHO-)KUIKOCTHBIE 3KCTPAaKUUOHHBIE KOJIOHHBL. ~ MOryT moTrpeGoBaThCS TaKKe
“ropsiune Kamepbl”, mepyaTodHble OOKCHI U TUCTAHIIMOHHBIE MaHUMYIATOpPHl. OnHako He
MHOI'HE€ KOMIIOHEHTBI 000py10BaHUSI UMEIOTCS B "TOTOBOM BHJE"; OOJBIIMHCTBO U3 HHUX
JOJKHBI OBITH MOATOTOBJICHBI COITIACHO TPEOOBAaHUAM U CielUpUKanuIM 3aKa3zunka. Ilpu
[IPOEKTUPOBAaHUU HEOOXOAMMO YAEIATh NPHCTAIBHOE BHHUMAaHHE OCOOBIM ONACHOCTSIM
PaAralOHHOTO BO3AEHCTBUSA, TOKCHYHOCTH M KPUTHUYHOCTH, CBS3aHHBIM C ILTyTOHHEM. B
HEKOTOPBIX CIIydasx TpeOyeTcs YYUTHIBATh CHEIHaIbHbIe MPOEKTHBIE M KOHCTPYKTOPCKHE
0COOEHHOCTH ISl 3aIllUThl OT arpeCCHUBHBIX CBOWCTB HEKOTOPBIX M3 00pabaThIBaeMbIX
xumuyeckux BemecTB (Hampumep HF). Hakomen, ciemyer oTmMeTwuTts, 4TO U BCEX
MPOIIECCOB KOHBEPCHU IUIYTOHUS KOMIIOHEHTHl O00OpYyNOBaHMs, KOTOpBIE OTHEIBHO
CHELUAIBHO HE IPEJHA3HAYECHbl WJIM MOATOTOBIEHBI JUII KOHBEPCUU ILTyTOHHUS, MOTYT
OBITb OOBEANHEHBI B CUCTEMBI, KOTOPBIE CIIEHUAbHO MpeJHa3HAYeHBl MM TOATOTOBIICHEI
JUISL KCTIONBb30BaHUS B LENSIX KOHBEPCUU LTy TOHMS.

Cneuuam,ﬂo npeaHasHAa4YCeHHbIC HWJH TIIOATOTOBJICHHBIC CHCTEMbI JIs
KOHBCPCUH HUTPATA IINIYTOHUA B OKCH]T

[NHOACHUTEJIBHOE 3AMEYAHUE

B 4ucimo OCHOBHBIX oOIlepanuii 3TOro Mpolecca BXOAAT: XpaHEHHE U KOPPEKTUPOBKA
HCXOTHOTO TEXHOJIOTMYECKOTO MaTepHaja, OCaXICHHUE U pa3AeleHue TBEPIOU U JKUAKOH
¢a3bl, mpokaauBaHue, oOpalieHNe ¢ IPOIYKTOM, BEHTWIALUS, 0OpalieHue ¢ OTXOAaMHU U
yIpaBJIeHHE MpoueccoM. TeXHOIOTHYECKUe CHCTEMBI, B YACTHOCTH, 000PYIYIOTCS TaKHM
o0pa3oM, 4TOOBI M30€XKaTh NOCTHKEHHS KPUTHYHOCTH W paguanuoHHBIX 3((deKToB, a
TaKKe CBECTH K MHHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCThIO. Ha OonbImHCTBe
YCTaHOBOK MO MepepadOTKe STOT MPOIECC BKIOYACT KOHBEPCHIO HUTpATa IUTyTOHHS B
IBYOKHUCH IUTYTOHUS. JIpyrue mporeccsl MOTyT BKIIOYAaTh OCaKICHHE OKcalaTa LTy TOHHS
WUTH TICPEKHCH TUTy TOHUSL.
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7.2.2.

Cl'leIII/IaJILHO NnpeaAHasHAYCHHbIC HWJH TIIOATOTOBJICHHBLIC CHCTEMbI [JId
MPOU3BOACTBA METAJTIUYECCKOI0O IJIYTOHUSA

[NOACHUTEJIbBHOE 3AMEYAHUE

JToT mpoiiecc OOBIYHO BKIOYAECT (PTOPUPOBAHUE IBYOKHUCHU IUTYTOHHUS, KaK TPABUIO C
MPUMEHEHUEM BBICOKOAKTHBHOTO (hTOPUCTOTO BOIOPO/IA, C IIEIBI0 TPOU3BOACTBA propuaa
TUTYTOHUSI, KOTOPBIA BIIOCIEACTBHY BOCCTAHABIMBACTCS C IMOMOIIBI0 METAILTHYECKOTO
KaJblUsA BBICOKOH YHCTOTHI JJISI TIONYYEHHS METAUIMYECKOro IUIYyTOHHS u  (ropuma
KaJblMs B BUJAC MIJaka. B YUCIO OCHOBHBIX OMNEPAaIlii MAHHOTO MpoIecca BXOIAT:
¢dbTopupoBaHue (HampuMep, ¢ IPUMEHEHHEM 000pYI0BaHHUsI, COMEPKAIIECTO OJIAropoIHbIC
METAaJUTBI WK 3alMIICHHOTO MOKPBITHEM U3 HUX), BOCCTAHOBJICHUE MeTallia (Harmpumep, ¢
MPUMEHEHHEM KepaMHYeCKUX THTIIeH), pereHepanus [uiaka, oOpalleHHe C MPOAYKTOM,
BEHTHJISIIIMS, OOpallleHHe C OTXOJAaMH M YIPABICHUE MPOIECCOM. TeXHOIOTHYeCKUe
CHUCTEMBI, B YaCTHOCTH, OOOPYIYIOTCS TakKMM oOpa3oM, 4TOOBI W30eXaTh JOCTHKCHIS
KPUTHYHOCTH ¥ PaJMalMOHHBIX 3((EeKTOB, a TaKke CBECTH K MHHHMYMY OIIACHOCTH,
CBSI3aHHBIE C TOKCHMYHOCTBIO. Jlpyrue mpolecchl BKIIOYAIOT (TOPUPOBAHUE OKCallaTa
TUTYTOHUS WK TICPEKUCH TUTYTOHHS ¢ TIOCTICIYIOIIUM BOCCTAHOBJICHHEM METalljla.
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IMPUJIOKEHUE C

KPUTEPUH YPOBHEMN ®U3NYECKOM 3ALLIUTHI

Henbto ¢u3nueckol 3amuThl SAEPHBIX MaTEpUAIOB SIBISIETCA IpEAOTBpallleHUue
HECAHKIIMOHMPOBAHHOIO MCIIOJIb30BaHUA 3TUX MaTepuajoB M OOpalleHUus ¢ HHUMHU.
IIynkr 3 a) PykoBomsimux HpUHLIUIOB MPEIyCMaTpUBACT COIJACOBAaHME MEXKIY
MOCTAaBIIMKAMU YPOBHEH 3aIIUThI, KOTOPbIE JOKHBI OBITH 0OECIeYeHbl B 3aBUCUMOCTH
OT THUMAa MaTepualioB, OOOpPYAOBaHHS M YCTAaHOBOK, HAa KOTOPBIX HAXOIATCA OTH
MaTepUabl, C yYETOM MEXITyHAPOJAHBIX PEKOMEH AU,

[Tynkt 3 b) PykoBoasiiux NpUHUIUIOB MpPeIyCMAaTPUBAET, YTO OCYIIECTBIEHUE MEp IO
(bu3n4ecKoil 3aluTe B CTpaHe-MoyIydaTelie siBIIeTcsl 00s13aHHOCTBIO ITPABUTENIBCTBA 3TOM
crpanbl. OnHaKO YpOBHHU (PM3NYECKOH 3aIUThI, HA KOTOPBIX JOJKHBI OBITH OCHOBAHBI
3T MEpbl, JOJDKHBI OBITh NPEAMETOM COIVIAIIEHUS MEXAYy IOCTaBIIUKOM U
nojyyareaeM. B 3TOM KOHTEKCTe Takue TpeOOBaHHUS JIOJKHBI MPUMEHSATHCS KO BCEM
roCyAapCcTBaM.

JlokymeHT MexayHapogHoro areHtctBa mo aromHod sHeprun INFCIRC/225,
o3aryiaBlieHHbIM "®u3znueckas 3amuTa SAACPHBIX MaTepUANoOB', M aHAJIOTMYHbIC
JOKYMEHTBI, KOTOpPbIE BpEeMs OT BpPEMEHU IOJArOTaBIMBAIOTCA MEXAYHApPOIHBIMU
IpynmnaMy SKCHEPTOB M JAOHOJHAIOTCA IO Mepe HEOOXOAMMOCTH, YTOOBI y4YecTb
M3MEHEHHE TOJIOKEHHsI B ATOM OOJIACTH M YPOBEHb 3HAHHWW B OTHOIICHUH (U3UUECKOI
3aIIATHl  SAEPHOrO Marepuana, SBJLSIOTCA IIOJIE3HOM OCHOBOM Il PYKOBOJCTBA
rocyJlapcTB-Moyy4aresneil npu pa3paboTKe CUCTEMbI Mep M Hpolexyp Ho (pu3n4eckoi
3aIuTe.

Knaccudukanus saepHoro Marepuana 1o KaTeropusiM, MpeacTaBieHHas B MpHiIaraeMoi
TabIIUIEe, WK B TOM BHJIE, KAK OHA MOXKET U3MEHSITHCS BpEMsi OT BPEMEHH 0 B3aMMHOMN
JIOTOBOPEHHOCTH MEXKAY IOCTAaBIIMKAMH, CIIY’)KAT COIJIACOBAHHOM OCHOBOM  IJIA
ompejiesieHUs] KOHKPETHBIX YpOBHEH (M3MYECKOM 3alllMThl B 3aBUCUMOCTH OT THUIIA
MaTepHaoB, 00OPY/IOBaHKUS M YCTAaHOBOK, Ha KOTOPBIX HAXOJATCS TaKWe MaTepUallbl,
coryiacHo myHkTaM 3 a) u 3 b) PykoBoasuiux npuHIIKIIOB.

CornacoBaHHbIE YPOBHH (PU3WYECKOW 3allUThl, KOTOPBIC TOJKHBI OBITH 00ECHEUeHbI
KOMIICTEHTHbIMM HAIMOHAJbHBIMA OpraHaMyd [pPU HCHOJb30BAHUHM, XPAHCHUH U
MEePEBO3KE MaTepUaloB, IMEPEYUCIICHHBIX B MpuiaraeMou Tabiuie, Kak MHUHHMYM,
BKJIIOYAIOT CJIEAYIOIINAE MEPBI 3aIUThI:

KATEI'OPHA 111
Hcnouab3oBanue U XpaHeHHe B IIPeJielaX 30HbL, JOCTYII B KOTOPYIO KOHTPOIUPYETCH.

IlepeBo3ka co CIELMAIBbHBIMU MepaMH IIPEIOCTOPOKHOCTH, BKJIIOUast
IIPEIBAPUTEIIBHYIO0  JOTOBOPEHHOCTh ~ MEXJy  OTIpPAaBUTENEM, IOJIydaTelleM U
NIEPEBO3UYMKOM, M  IPEIBAPUTEIbHOE  COMVIALIEHHE  MEXAy  OpraHu3alusiMH,
HaXOAIIMUMHUCA O/ IOPUCAUKIUEH M PyKOBOJCTBYIOUIMMUCS HOPMaMH pPEryIupOBaHUS
rocy1apCTB-IIOCTABIIUKOB u rocyJapCTB-I0JyqaTeleu, COOTBETCTBEHHO,
IIPelyCMaTPUBAIOIIUE B CIy4Yae MEKIyHAPOIHOM MEPEBO3KH BpEMs, MECTO U IIPOLEAYPBI
nepelayv OTBETCTBEHHOCTH 3a IIEPEBO3KY.
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KATEI'OPUA 11

Hcnonb3oBanne M XpaHeHWe B IpeJesiax 3alUIIEHHON 30HBI, JOCTYH B KOTOPYIO
KOHTPOJIMUPYETCS, T.€. 30Hbl, HAXOASIIENCs MO/ TOCTOSHHBIM HaOII0JeHUEM OXpaHbl WK
ANEKTPOHHBIX YCTPOUCTB, OOHECEHHOU (PU3NUECKUM OaphepoM C OTpaHUYEHHBIM YHCIOM
MPOIMYCKHBIX IMYHKTOB, MOJ COOTBETCTBYIOUIMM KOHTPOJEM, WIU JIOOOW 30HBI C
SKBHUBAJICHTHBIM YPOBHEM (DU3UUYECKOU 3aIUTHI.

IlepeBo3ka co CIELMAIbHBIMU MepaMH IIPEIOCTOPOKHOCTH, BKJIIOYast
IIPEBAPUTEIIBHYIO0  JOTOBOPEHHOCTh  MEXIy  OTIPAaBUTENEM, IOJIydaTelleM U
NIEPEBO3UYMKOM, W  NPEABAPUTEIBHOE  COMVIALIEHHE  MEXIy  OpraHu3alusiMHy,
HaXOJAIIMUMHUCA O/ FOPUCAUKIMEN U PyKOBOJACTBYIOLUIMMUCS HOPMaMH pPEryJIUpOBaHUS
rocy1apCTB-IIOCTABIIUKOB u rocy1apCTB-I0JIydaTeleH, COOTBETCTBEHHO,
IIPEeyCMaTPUBAIOIIUE B CIy4Yae MEKIyHAPOIHOM MEPEBO3KHU BpeMs, MECTO U IIPOLEAYPBI
nepeayv OTBETCTBEHHOCTH 3@ TPAHCIIOPTHPOBKY .

KATEI'OPUA 1

MaTepI/IaJ'IBI 3TOHU KaTCroOprun OOJI’KHBI OBITE 3allUIICHBI HaubOoee HaJCKHBIMHA
CUCTCMAaMU IPOTUB HCCAHKIUOHUPOBAHHOI'O UCITIOJIb30BAHUA CICAYOIIHUM o6pa30M:

Hcnonb3oBanne M XpaHeHHe B IIpeleiax YCWICHHO 3alllUIICHHONW 30HBI, T.€.
3alUIICHHON 30HBI, KaK OHAa OmpeseseHa JUis kareropuu Il Beiie, JOCTYN B KOTOPYIO
JIOTIOJIHUTEIBHO OTPAHMYEH JIMLAMHU, HAJIeKHOCTh KOTOPBIX ObLIa MpOBEepeHa, U TOJ
HAONIIOJICHUEM  OXpaHbl, TECHO CBS3aHHOW C COOTBETCTBYIOIIMMHU CHCTEMaMH
pearupoBanusi. CrnenuanbHbIe MEpbI, MPUHATHIE B 3TOM CBS3U, JOJDKHBI UMETh CBOCH
Lenblo OOHapyKeHHe U NpPeJoTBpalleHHe JII000ro HaraJeHusl, HECAaHKIMOHUPOBAHHOTO
JOCTyTIa UM HECAHKIIMOHUPOBAHHOTO U3BATHS MaTepHaa.

IlepeBo3Kka co cieUAIIBHBIMU MEPaMU MIPEAOCTOPOKHOCTH, KAK OHA OMPEJIECIICHA BbIIIE
11 miepeBo3ku matepuanoB karteropusm Il um III, m B momonHeHwe K 3TOMY, MHO.
MTOCTOSTHHBIM HaOJIFOJICHHEM KOHBOS M TIPH YCIOBHUAX, KOTOPhIE 00CCIICUMBAIOT TECHYIO
CBA3b C COOTBETCTBYIOIIMMH CHJIAMH pPEarupOBAHMSL.

6.  ITloctaBmmKH TOJDKHBI TpeOOBAaTh OT MoJydareied MISHTU(DHKAIIMKA TEeX OpraHu3aIui
WIH OpPraHoB, KOTOpPbIE HECYT OTBETCTBEHHOCTh 3a O0OecledYeHHe TOro, YTOOBl YPOBHU
3alUThl  ObUIM  JOCTaTOYHBIMHU, M 3@ BHYTPEHHIOIO KOOpAMHAIIMIO MEp IO
pearupoBaHMUIO/BO3BPAIICHUIO  MaTepuajoB B  ClIydae  HECAaHKIMOHHPOBAHHOTO
WCTIOIH30BAHUS 3alIUIICHHBIX MaTEPHATIOB WM OOpamieHus ¢ HUMHU. [locTaBmmku u
MOJTy4aTeIM JIOJDKHBI TaKXKe OINPEJCINTh OTBETCTBEHHBIX B CBOMX HAIIMOHAIBHBIX
opraHax 3a OCYIIECTBJICHHE KOHTAaKTOB M COTPYJIHHUYECTBA IO BOMPOCAM IMEPEBO3KHU 3a
MpeAeIibl CTPAaHbl U APYTHMM BOMPOCaM, IPEACTABIISIONIMM B3aUMHBI UHTEpEC.
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TABJIMIIA: KATEI'OPUU AJEPHOI'O MATEPHUAJIA

Kareropun
Marepuan dopma I II I
1. [TnyTonmit*[a] HeoOmy4ennsrii* [b] 2 KT uim Oonee MeHee 2 Kr, Ho 6ojiee 500 T 500 r win MeHee*[c]
2. Ypan-235 Heobny4ennsrii* [b]
- ypaH ¢ 06oralleHneM 1o ypary-235 5 kr muiau Ooiee MmeHee 5 kr, Ho Oojee 1 kr 1 xr wim MeHee*[c]
o1 20% wu BbITIIE
- ypaH ¢ 0GOTaIIEHAEM TI0 ypaHy-235 - 10 xr unu Gonee menee 10 kr¥*[c]
ot 10% no 20%
- ypaH ¢ oboramieHueM 1o ypany-235 - - 10 xr wm Gonee
BBIIIIE€ TPUPOAHOTO, HO MeHbIIe 10%*[d]
3. Vpan-233 Heo0bny4ennsrii* [b] 2 kr wim Ooee MeHee 2 Kr, HO 6omee 500 r 500 r i meree*[c]

4. O6my4eHHOE TOTIIHBO

OO0eqHEeHHBIN WITH TIPUPOIHBIN
ypaH, TOpuil uiu
HU3K000OTaIIEHHOE TOTUTUBO
(c conepxannem meree 10%
nensierocs matepuana)®[e] [f]

[a] Kak 3To onpeneneno B cxoqHoMm criucke.

[b] Marepuain, He OOTYUCHHBIH B peakToOpe, WIH MaTeprai, OOIy4eHHBIH B peakTope, HO C YPOBHEM M3IYUCHUs, paBHBIM mid MeHbine 100 pan/d Ha pacCTOSTHUU OJTHOTO
MeTpa 0e3 3ammThl (OHOTOTHIECKOH).

[e] KomnuuecTBo, MeHbLIEE, YEM PAJUOIOTUUECKH 3HAUUMOE KOJIMYECTBO, JOJDKHO UCKIIIOUAThCS U3 JaHHOU KaTEerOpHH.

[d] 3ammTa npupogHOTO ypaHa, 00€IHEHHOTO ypaHa M TOPHS, a TAKXKE KOJMUYECTB ypaHa, oborameHHbIX MeHee 4eM 110 10% u He moamamatomux nox kateroputo 111,
JIOJDKHA 00ecIeunBaThCs, UCXOIS U3 COOOpaKeHUH PAKTUIECKOH 1eIeco00pa3HOCTH.

[e] Xots pexomeHIyeTcs HaHHBIM YpOBEHb 3alUTHI, TOCYIapCTBa MOTYT IIOCIE OIEHKH KOHKPETHBIX OOCTOATENHCTB NMPHUMEHATH APYTYI0 KaTEropHio (pH3NIecKOn

3aIUTHI.

[fl Hdpyroe TomimBo, KOTOpOE IO CBOEMY IEPBOHAYATIHLHOMY COICPIKAHHUIO AEIAMIETOCs MaTepHana kiaccuduuupyercs no kateropuu | mwmm II mepen oGirydeHmeM,
MOXET OBbITh NMOHM)KEHO Ha OJHY KaTeropHIO, €CIM YPOBEHb H3JIy4eHHUs 3Toro TorimBa npeBbimaer 100 pajg/d Ha paccTOSHUM OJHOrO MeTpa 0e3 3allHThl

(Onomorudeckoii).
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Crapsblii BapraHT

HoBblii BapraHT

KoHTposb B  OTHOIIEHMHM TMOCTABJIEHHOI0O WJIH IIPOU3BEIEHHOIO
MaTepuaJjia, MPHUIOAHOTO AJs NPOU3BOACTBA SIEPHOr0 OPYKUA MIN
APYTHX sA€PHBIX B3PBHIBHBIX YCTPOHCTB

8. uasi coxeiicTBMA JOCTH:KEHUIO LeJieidl HacTosimux PykoBoasimux
NPUHOMIOB M ol0ecrevyeHHss BO3MOMKHOCTeH [IJs1 JajbHeilnero
YMeHbIIEHHs1 PHCKA PACHPOCTPAHEHHMs MNOCTABIUMKH HPU3HAIOT
BAKHOCThL BKJIIOYEHUS B COIJIALIEHHSA O TOCTaBKe SI/IEPHBIX

MaTEepPUAJIOB WM  YCTAHOBOK, NPOU3BOIASINIUX  MAaTepuabl,
NpUroAHbIe I TPOU3BOACTBA SIEPHOr0 OPYXKHUS HIH JPYrAX
SiIEPHBIX  B3PBIBHBIX  YCTPOWCTB, MOJIOKEHUiIl, TpeOyHOIMX

B3aMHOI'0 COTIJIACHSl TOCTABIIMKA M MOJy4YaTeJlsi B OTHOLIEHHMH
nopsiAka mnepepadoTKH, XpaHeHUsl, HM3MEHEHHUs, MCIOJIb30BAHUS,
nepeJayy WM Nocjeayiouleii nepegaum Jiro00ro cOOTBeTCTBYHOIEro
MaTepuaja, NPUroAHOr0 JAJsl MPOM3BOJACTBA SIAEPHOIO OPY:KUS MJIN
APYTHX SiIEPHBIX B3PBIBHBIX YycTpoiicTB. IlocTABIIMKH [0JKHBI
CTPEMHUTBbCH K BKJIIYEHHI0 TAKUX MOJOKEHMIl, KOraa 3T0
11eJ1ec000PA3HO U MPAKTHYECKH OCYIIeCTBHMO.

IIpuHuMn HepacnpoCcTpaHEeHHUs

10. Hecmorpss Ha [apyrue TmoJiOKeHUs HacTosmmux PykoBoasmmx
NPUHIUNOB, MNOCTABINMKH [JO/UKHBI /JaBaTh pa3pelleHde Ha
nepegavyy omnpeaeJeHHbIX B HCXOAHOM CHHCKe NpeAMETOB WU
COOTBETCTBYIOIIIEIl TEXHOJOTHH TOJbKO B TOM cjy4dae, Koraa OyayT
y0e:xkaeHbl B TOM, YTO TaKHe TMepeaayd He OyAyT CHOCOOCTBOBATH
PAcIpPOCTPAHEHUIO SIIEPHOTO OPY:KUSI MM JAPYTrHX SIEPHBIX
B3PBIBHBIX YCTPOJCTB.

KonTtposabr B

OTHOIICHUU MOCTABJICHHOI0 WJIM MNPOMU3BECACHHOIO

MaTepuaja, NMPUIOAHOTO /I TPOU3BOACTBA SIACPHOTO OPYKUA WJIH
APYTHX siIEPHBIX B3PbIBHBIX YCTPOHCTB

8.

Jast comelicTBUA OCTH:KeHHIO Hejeii HacTosiux PykoBoasmux
NPUHOMIOB W o0ecrmeyeHUs] BO3MOKHOCTEH /I JAajibHelIero
YMEHBIIIEHUS] PHCKA PACHPOCTPAHEHHS] TOCTABUIMKH [JOJLKHBI,
KOIJ1a 3TO 1eJieco00pa3Ho M NMPAaKTHYEeCKH OCYNIeCTBHMO,
BKJIKOYATH B COIJIALIEHHUS O MOCTABKeE SAEPHBIX MATEPUAIOB HJIH
YCTAHOBOK, TMPOU3BOMSIIINX MAaTepHAdbl, TMPHUTOAHbIE JIs
NMPOU3BO/ACTBA SI/IEPHOT0 OPYKUS WM APYTUX SIAEPHBIX B3PBIBHBIX
YCTPOICTB, MOJIOXKeHHS], Tpeldylomue B3aMMHOI0 COIJIacCHs
MOCTABIINKA M MOJy4YaTeJisi B OTHOIIEHUH MOPS/IKA MepepadoTKu,
XpaHeHHsl, W3MEHEHHs, HCNOJb30BaHHs, TMepegauYd MU
nocjeaymueil nmepeaayu J000ro coOOTBeTCTBYIOLIEr0 MaTepuada,
NPUTOIHOIO /ISl MPOM3BOACTBA SI/IEPHOTO OPY:KUSA WJIH APYrHX
fi/IEPHBIX B3PbIBHBIX YCTPOWCTB.

IIpyHUMI HepacPOCTPaAHEHHUS

10.

HecmoTpss Ha Jpyrue mnoJiokeHMsi HacTosimumux Pykopoasimmx
NPUHOMIOB, MOCTABIIMKM [TOJUKHBI JaBaTh pa3pellleHHe Ha
nepeaavy omnpeieleHHbIX B HCXOAHOM CHHCKe IpPeAMETOB WJIH
COOTBETCTBYIOLEH TEeXHOJIOTMM TOJBKO B TOM cJy4yae, Koraa
OyayT yOe:xkaeHbl B TOM, 4YTO TaKue TmepeAayd He OyayT
CIMOCOOCTBOBATh PACNPOCTPAHEHHIO SEPHOr0 OPYKHMA MJIH
APYTMX SiAePHBIX B3PBIBHBIX YCTPOWCTB WM _He OyayT
nepeKJII0YeHbI VISl COBepIIeHUs AKTOB sIePHOI0 Teppopu3Ma.
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Crapsblii BapuaHT

HoBplii BapuasT

du3zuueckasi 6e30MaCHOCTD

11. IlocTaBmmKH HOJKHBI cofeiicTBOBATH MeKIyHAPOTHOMY
COTpyIHUYeCTBY B o0meHe wuHpopMaumed 1o (u3NUYecKoH
0e30MmacHOCTH, OXpaHe SIAePHBIX MaTepHAJIOB MPH NepeBO3Kax M
BO3BPaTy NOXHMIIEHHBIX SIIEPHBIX MATEPHAJIOB U 000Py10BAHMS.

Oco0enHocTn KOHCTPYKIHUU HYBCTBUTEC/IBHLIX YCTAHOBOK

13. TlocTaBHIMKM  JOJIKHBI NOOIIPATH  MPOEKTUPOBUIMKOB M
H3rOTOBUTENE UYYBCTBHTEJLHOIO 000PYIOBAHHSA KOHCTPYMPOBATH
€ro TaKuM 00pa3oM, YTOObI 00/1€er4aJ10ch NpUMeHeHe FapaHTHii.

Ddusnyeckas 0e30aCHOCTh

11. TIlocTaBIUMKHM  [JOJKHBI  COAEiCTBOBATHL  MEKIYHAPOAHOMY
COTPYIHUYECTBY B 00JacTsax HU3UYeCKOoli  0e30lacHOCTH
IOCPEeICTBOM o0MeHa HHpopManuei 1no Ppuznueckoi
0e30macHOCTH, o0ecneyeHHsl 3aAIUUTHI SIEPHBIX MATEPHAJIOB MPHU
nepeBo3KaxX M BO3BPAllleHUs YKPAJIEHHBIX i/IePHbIX MATEPHAJIOB U
00opyaoBaHus. IHocTaBUIMKKM __ I0JIKHBI ___ CO/J€iiCTBOBAThH
MAKCHMAJILHO IIHPOKOMY NPHUCOEIUHEHHI0 K COOTBETCTBYIOIINM
MEKIYHAPOJAHO-NIPABOBBLIM _ TOKYMEHTAM, B 4YaCTHOCTH, K
Konpenuun o ¢pusnyeckoii 3amure 1/1epHOro MaTepuana, a TakxKe
ocymecTBjenu1o gokymenta INFCIRC/225 ¢ BHOCUMBLIMU B _HEro
BpeMsi 0T _BpeMeHH mnonpaBkamu.  IlocTaBIUMKHM _NpPU3HAKOT

BasKHOE 3HAYEHHE ITOH JIeATEJHLHOCTH H JAPYTUX
COOTBETCTBYIOIIMX BHAOB  jAeaATeabHocTH MAT'ATD  nas
NPEeIOTBPAIECHUS  PACIPOCTPAHEHHUS]  SIAEPHOI0 OPVKHA H

HQOTHBOgeﬁCTBHH yIrpose siiepHoro reppopusma.

0006eHHOCTl/l KOHCTPYKIIMM YCTAHOBOK, BKJIIOYCHHLIX B HCXOZ]HI)Iﬁ
CIHCOK

13. IMocTaBHIMKM  JOLKHBI  MOOMIPATHL  NPOEKTHPOBUIMKOB U
H3rOTOBUTENEH YCTAHOBOK, BKJIIOYEHHBLIX B HMCXOAHBLIH CIHCOK,
KOHCTPYUPOBATHL MX TaKHM 00pa3oM, 4TOObI 00J1€er4ajnaoch
NpUMeHeHHe TapaHTHii M _NoBblIAJach (U3MYecKasi 3alUTa, C
YYETOM _TaKyKe ¥ PHUCKA _TEpPPOPUCTHYECKHX  HANAJAEHUIl.
IlocTaBIIMKU J0JLKHbI _CONEHCTBOBATL 3aliuTe MHpoOpMaUMu 0
KOHCTPYKIINH YCTAHOBOK, BKJIIOYEHHBIX B HMCXOIHBIH CHUCOK, U
o0paniath oco00e BHUMAaHMe moJiyyaTesjeil Ha He00XOAMMOCTb
Takux jeiicTBuii.  IlocTaBIIMKM NPU3HAIOT _TAaK:Ke BAKHOCTH
BHE/IPEHUSI OTHOCSAIIMXCS K 0€30MACHOCTH M _HEPACTIPOCTPAHEHHIO
0CO0CHHOCTEel B NPOEKTHPOBAHHWE M KOHCTPYHMpPOBaHHE
YCTAHOBOK, BKJIIOYEHHBIX B MCXOAHbIN CIHCOK.
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Crapsblii BapuaHT

HoBplii BapuasT

NNPUJIOKEHHUE A

WCXOJIHbII CIIUCOK, MPEAYCMOTPEHHBII B
PYKOBOJSIIAX MPUHIIMIIAX

KOHTPO.Ib 3A IEPEJJAYEM TEXHOJIOTI' MU

Ilepenaua '"TexHosoruu', HENMOCPEACTBEHHO CBA3AHHOH C JIIOOBIM
npeMeTOM B CHHCKE, B TaKOil :Ke CTeNeHH MOJIEKUT CTPOroMy
PaccMOTPeHHI0 M KOHTPOJIO B Tpeaeiax, YCTAHOBJIEHHBIX
HAIMOHAJTbHBIM 3aKOHOAATEIbCTBOM, KAK U CaM INpeAMeT.

KoHTpoJasb 3a nepenadveii "'texHosorun' He NpuMeHsieTcs1 K HHGOpMauH,
HaxojAseiics "B 0011eCTBEHHOM BJiajeHMu'' , WK K " (pyHIaMeHTAJbHBIM
HAYYHBIM HCCJIeT0BAHUIM" .

MNPUJIOKEHUE A

UCXOJHbIA CIUCOK, MTPEAYCMOTPEHHBIN B
PYKOBOJAAIIUX ITPUHIOUITAX

KOHTPO.1b 3A IEPEJAYEN TEXHOJIOTMA

Ilepenauya '"TexHosoruu', HemoCPeACTBEHHO CBSI3AHHOH C JIIOOBLIM
NMpeAMEeTOM B CHHCKEe, B TAaKOH e CTeNeHH MOMJIEKUT CTPOroMy
PACCMOTPEHHI0 M KOHTPOJIIO B  MpedenaxX, YCTAHOBJEHHBIX
HAIIMOHAJTBLHBIM 3aKOHOAATEIbCTBOM, KAaK H CaM NpeAMeT.

Koutpoar 3a mnepenaveii ''TexHoJsioruu'" He TNpPUMeHsIETCHA K
HH(popManuMu, Haxoasulelicss "B 00lIeCTBEHHOM BJaJeHMU', WM K
"(pyHaaMeHTAIbHBIM HAYYHBIM HCCIeI0BaAHUAM ",

IToMHMoO ocCYIIECTBJICHHSI KOHTPOJIS 3a mepegadeii 'TtexHosorum' 1mo
NPUYMHAM _HEpACNPOCTPAHEHHUS SIACPHOIO OPY:KHUSl, NOCTABIIMKHU
JOJIKHBI COJ1eliCTBOBATDH 3almTe ITOM TEXHOJIOTMH npu
NMPOEKTHPOBAHNH, KOHCTPYHPOBAHHM M JKCILIYaTAIIMH _YCTAHOBOK,
BKJKYEHHBIX B MCXOJHBLIH CIIHMCOK, C YIETOM PHCKA TEPPOPHCTHUECKHX
HANAJeHHil, a TakKe JOJUKHBI __ 00pamaTh _ 0co00e  BHHMAaHHE
moJryJyarteJieil Ha He00X0JUMOCTh TAKHX JIeH CTBHIA.
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