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O0mee pacnpocTpaneHue
Pycckuit
SI3bIK OpUrKMHaa: aHTJTMHCKHA

CoobueHune ot 29 masa 2014 roaa,
nonyyeHHoe ot [locTosAHHOro
npencrasmtenbcTBa KaHaabl OTHOCUTENLHO
9KcnopTa S4epHOro marepuana n HeKOTopbIX
KaTeropun odbopynoBaHusa 1 gpyroro
MaTepuana

1. I'enepanbHbiil gupektop mnoiayuusi oT I[locTostHHOTO mnpencraBuTenbcTBa KaHaabsl NUCHMO,
natupoBanHoe 29 mas 2014 roga, B KOTOPOM OHO MPOCUT ATEHTCTBO PacHpOCTPaHUTh CPEAM BCEX
roCy/IapCTB-WICHOB YIOMSHYTOE COOOINEHUE BMECTE C JIONOJHCHHEM K HEMy, MOJIMUCAHHOS
Ilpencenarenem Komurera I[lanrepa r-nom Illonom Kazoii oT MMeHHM NpaBUTENBLCTB ABCTpasiuH,
Agctpuun, Aprentunsl, benapycu, bensruu, bomrapuun, Benrpuu, ['epmanun, I'penun, lanuu,
Wpnanaun, WMcnanuu, Utanmu, Kazaxcrana, Kananel, Kuras, JIrokcemOypra, Hunepmnannos, HoBoit
3emanmuu, Hopeernwu, [lompmm, [lopryrammm, Pecmy6mmku Kopesi, Poccuiickoit ®Depeparnunu,
Pymbinuu, CnoBakuu, CrnoBenuun, CoeaunennHoro KoponesctBa, Coeaunennsix IlltaToB AMepuku,
Typuun, VYxpaunsl, Ounnsagun, Ppanuum, Xopsathm, Yemckoit PecnyOmuku, IIBeiinapun,
[IBeunu, IOxuo#t Adprkn n SIMOHHE' U KaCAIOMIEECs PEIICHAS 0 BHECEHHH MOMPABOK B MICXOTHBIH
criucok Komurera Llanrepa.

2. C yderoM mpOCKOBI, M3JI0KEHHOW B BBHIMIEYIIOMSHYTOM COOOIIEHWH, TEKCT MHChMa, a TaKXKe
JIOTIOJTHEHUS K HEMY HACTOSIIINM BOCIIPOU3BOJUTCS JUIS CBEACHUS BCEX TOCYNapCTB-YICHOB.

! EBporieiickuii cOr03 ABIAETCS MOCTOSHHBIM HAGTIOMATEIEM.



INFCIRC/209/Rev.3
JlononHenue

INPABUTEJIbCTBO KAHA/IbI

HHOCTOSAHHOE ITPEACTABUTEJIBCTBO KAHA /IbI
NP ME KAYHAPOJHBIX OPTAHU3ALUAX B BEHE

Bena, 29 mas 2014 roga

Bamue [IpeBocxoauTenscTBo,

OT WMEHH TpPaBUTEILCTB ABcTpaymu, ABCTpainuu, ABCTpUH, ApreHTHHBI, bemapycw, bemprum,
Bonrapun, Benrpuu, I'epmanum, ['penuun, anum, Wpnannuu, Wcnanuum, HMranum, Kazaxcrana,
Kananer, Kuras, JlrokcemOypra, Hunepnannos, Hosoii 3enannuu, Hopseruu, [Tonpmm, [Topryrammm,
Pecryommuku Kopest, Poccuiickoit @eneparun, Pymeiann, CnoBakuu, CrnoBenuun, CoOeIHMHEHHOTO
KoponesctBa, Coenunennbix IlltatoB Awmepuku, Typrum, Yxpaunsl, OunnsHanu, PpaHuuwy,
Xopsaruu, Yemckoii Pecrry6mukn, 1lIseiinapun, IlIsemun, FOxuoit Appukn n SnoHHN' UMeIO YecTh
MPENpPOBOAUTH PEIICHHUE O BHECEHUH NonpaBok B Mcxoanslil cnucok Komutera Lanrepa.

[IpaBuTensCTBa 3TUX CTpaH NPUHSIIM pemieHue BHecTd mompaBku B Crucok Komurera Llanrepa
(Memopauaym B), ¢ Tem 4TOOBI OOJNice YETKO ONPENCNIUTh CTAaHAAPT OCYIIECTBICHUS, KOTOPBIA BCE
rocynapctBa — dieHsl Kommrera llanrepa paccMaTpwBarOT Kak CYIIECTBEHHBIH IJISl BBITOJHEHUS
JloroBopeHHOCTEM, 2 UMEHHO:

Memopanaym B:

- 2.1. u 2.5. ®opMyIUPOBKU TMO3UIUI W3MEHEHBI, C TeM YTOOBI OHHU COOTBETCTBOBAIU
(hopMyTUPOBKAM TeX IMYHKTOB IMPHIIOKEHHSA, K KOTOPBIM OHU OTHOCSTCSI.

IMpuaoxkenue k Memopanaymy B:
- 1. lns 6onbmeit scaoctu qobasieno BBOJHOE 3AMEYAHUE.

- 1.1. «KoMmiekTHble sA€pHBIE PEaKTOpbl». [JlaBHOE H3MEHEHHUE MO ATOW MO3ULUU
COCTOWT B WCKITIOUCHUH W3 HEe MpUMepa C «HYJCBOH MOIITHOCTHIO», YTO, B YACTHOCTH,
00ecneunT KOHTPOIbh B HAJl PEaKTOPaMH, UCTIONB3YIOIUMHU TOPUEBBIA TOTUTUBHBINA ITHKIL.

- 1.2. «Kopmyca sinepHbIX peakTopoBy. [loscHUTEIbHOE 3aMeyaHne K 3TOH MO3UINH OBIIO
pacuIMpeHo C IeJIbl0 YTOYHHUTh, YTO MCXOAHBIM CIIMCKOM OXBAaTBIBAIOTCA KOpIIyca
pPEaKTOpOB HE3aBUCHMO OT HMX HOMWHAJIBHOTO JABJICHHWA W HYTO B HErO BKJIIOYEHBI
peaKTOpHBIE KOPITyca BEICOKOTO IaBICHUS U KalaHpPHI.

- 1.4. «YTpaBsroniiue CTep>KHA SIEPHBIX PeakTopoBy». I OOJBINECH SCHOCTH Ha3BaHWE
M3MECHCHO Ha «YTIPABIAIONINE CTEPKHH SIICPHBIX PEaKTOPOB M COOTBETCTBYIOIICE
000pyI0BaHUE.

Ero I[IpeBocxoautenscTBy r-HY IOKun AmMaHo
TI'enepanbHOMY AUPEKTOPY

MesxryHapOoIHOE areHTCTBO M0 AaTOMHOM SHEPTUU
Bena, ApcTpus

! EBporieiickuii cOr03 ABIAETCS MOCTOSHHBIM HAGTIOMATEIEM.



1.5. «TpyOBl BBHICOKOTO NABJICHUA SIACPHBIX PEAKTOPOBY. MI3MEHEHHs MO 3TOW MO3WIIUU
NpU3BaHbBl O0ecleuYnTh, YTOObI OHa oxBaTbiBasla TpyObl Bentypu. TpyOer Bentypu
UCIIOJIB3YIOTCS B HEKOTOPBIX KOHCTPYKIHAX aKTHBHOM 30HBI PEaKTOPOB IJIS Pa3MEIEHUS
TOTUTUBHBIX 3JIEMEHTOB COOPOK U JUIS CO3JaHUS OT/ICNbHBIX KaHAIOB JJIsl TETJIOHOCUTETIS.

1.6. «O0ono4Ka SAEPHOTO TOIUTMBAY. MI3MeHeH!s IO 3TOH MO3ULUK NPU3BAHbl yTOUHUTH
HBIHEIIHUIA OXBaT KOHTPOJISA, Kacalollerocs KOJIWYeCTBa WIJIM COCTaBa TpyO U3
METAJUTNYIECKOTO IIMPKOHMSA. [lepecMOTpeHHBII TEKCT BKJIIOYACT TPYyOBl N3 HUPKOHUEBHIX
CIUTaBOB M OTPaHMYMBAET Mepeaaydl HEOOIbIINMHU 00pa3IaMH.

1.7. «Hacocs!l nnm ra30yBKH TEIZIOHOCHTEINSI TIEPBOTO KOHTYpay». [lepBoe n3aMeHeHue mo
ATOW TMO3WIINK COCTOUT B M00OaBIICHWH B HEE Ta30ayBOK. Bropoe m3mMeHeHHE («HACOCHI
CO») TIPU3BAHO OOECICUYHUTH JIOTUYECKYIO MOCIICIOBATEIIBHOCTS U YIIPOCTUTH MEPEBOJ Ha
JpyTue S3bIKU. TpeThe M3MEHEHHE KacaeTcs 3aMEHbl HOPMBI aTTECTallMd HACOCOB IIO
«NC-1» Hopmoii Ha ocHOBe «mojcekiuu NB paznenal ceknuu Il (kommoHEHTHI
knacca 1) koga AMepHKaHCKOro oOliecTBa HHXeHepoB-MexaHukoB (ASME)y; menb
3TOr0 M3MCHEHHUS - 00ECIeYUTh OOJIBIIYI0 SICHOCTh U corjiacoBanue co Crmckom [Tl
(INFCIRC/254/Rev.12/Part 1).

1.8. «BHYTpUKOpITyCHBIE YCTPONCTBA AJIEPHBIX pEaKTOpOB». V3MeHeHus 1o 3Toi
MO3HMIUKN TPHU3BAHBI YHOPSIIOYMTH TEKCT W TPEANONaraioT no0aBieHHE B CIHCOK
MPUMEPOB BHYTPUKOPITYCHBIX YCTPOUCTB SACPHBIX PEAKTOPOB Pa3CIUTEILHBIX TPYOOK.

1.9. «Temmooomenankn». Croma Terepb BHECCHBI YTOUHEHUS, MMOCKOIBKY TPEABIIY NN
TEKCT 3TOH TO3UIIMM MOT CO3/aTh BIICYATICHHE, YTO KOHTPOJIO TOJICKAT TOJIBKO
MaporeHePaToOPHI.

1.10. «/lerexTopsl HeliTpoHHOTO TOTOKa». llpensiaymmas GopMyiaupoBKa MpUBOAMIA K
TOMY, 4TO B c(hepy IKCIHOPTHOI'O KOHTPOJIS MONAAaId IPeAMETH OOIIEro Ha3HA4YeHUs.
HoBass ¢opmynupoBka obOecnieuynBaeT, YTOOBI KOHTPOJEM OXBATHIBAJIHCH TOJIBKO
JIETEKTOPBHI.

1.11. «BHemrHuEe TEIUIOBBIC AKpaHBI». OTO H3MEHEHHE NpEIoyiaracT Mo0aBlIcHHE B
HMCXOAHBIN COMCOK B BUE€ HOBOM OT/IENbHOM MO3UIIMU BHEIIHUX TEIIOBBIX 3KPaHOB.

2.2. «SnepHo-uncThiii Tpaduty. M3MeHeHUs MO 3TOH MO3WLMHU 3aKPHIBAIOT Ja3elKu B
HOpeAbIAyIeM TEeKCTe, KOTOpble IO3BOJSUIM IIOCTEIIEHHO MNpHOoOpeTaTh Oosnbline
Konu4yecTBa saepHO-uncToro rpadura. Kpome Ttoro, nmnst Gonblieil SICHOCTH mepen
cIoBOM "peakTopax" 100aBICHO CIOBO "sIEpHBIX".

3. «B cooTBeTcTBHM ¢ MYHKTOM 6 MeMopaHIyMa MpaBUTEIECTBO OCTABISET 32 cOOOM
paBO MPUMEHATh Ipoueaypbl Memopanayma K IpyruM €OUHUIAM B paMKax
(YHKIMOHAILHO ~ OTpelesieHHON TpaHulpy. JlobaBieHo B IeMsIX oOecredeHus
COIJIacOBaHHOCTHU. Panee 310 monoxeHue Haxoaunock B 1.1.

3.1-3.4. V3mMeHEeHUS 0 STUM TIO3HITUSAM OTPAHHYHBAIOTCS O(DOPMIICHHEM W CONEPIKAHMS
HE 3aTparuBaroT.

3.5. «Cucrempl H3MepeHHs XapaKTEpPUCTHK HEHUTPOHHOTO IMOTOKAa [ KOHTPOJSL
TEXHOJIOTMYECKOT'0 Ipolieccay. JTa HOBas NO3ULus Obuta 1o0aBieHa IJisi TOro, YTOObI B
SBHOW (OpPME OXBATUTH CHCTEMBl HM3MEPEHUs XapaKTePHCTHK HEHTPOHHOTO IOTOKa,
CIIEUaIbHO MPEJHA3HAYEHHBIC WU TOATOTOBICHHBIE ISl UHTETPALUU U UCIIOJIb30BaHUS
C CHCTEeMaMH aBTOMAaTHU3MPOBAaHHOIO KOHTPOJIS TEXHOJOIMYECKOro Ipolecca Ha
nepepadaThIBAIOIIEM 3aBOJIE.



4. «YCTaHOBKH ISl WM3TOTOBJICHHS TOIUIMBHBIX OJJIEMEHTOB SIICPHBIX PEaKTOPOB H
CICIMANILHO TPEJHA3HAYCHHOS WM TMOATOTOBICHHOE JJs 3TOr0 000pYAOBaHUEY.
W3menenne mo 3Toil mo3uiuu obecriedrBaeT, 4TOObI KOHTPOJIEM OXBAaTHIBAJIOCH HE
TOJILKO 00OpYJIOBaHHE, HCIONb3yeMOe JUIsl TOMELIEHHs SAOEpHOT0 MaTepuana B
000JI0YKY, HO 1 000PYJ0BaHUE, UCIIOIB3YEMOE JJIsl H3TOTOBICHUS 000I0YKHY.

Paznmen 5. «YcTaHOBKM UIsl pa3lieNieHHss W30TOIOB MPHPOTHOTO ypaHa, OOCTHEHHOTO
ypaHa WM CHENHaJbHOTO PpAaCIICIUIIONIErocs Marepuaia W o0opyJoBaHWE, KpoMe
aHATUTHYCCKUX TPUOOPOB, CIEIUATBHO MpPETHA3HAUYEHHOE WIM TOITOTOBICHHOE IS
sToro». M3MeHeHHMs B MO3ULMIAX pa3fena S5 MCXOAHOTO CIMCKAa BKIIOYAIOT PANl
W3MEHEHUM pPENakUMOHHOTO xapakrtepa. [Ilpoune H3MEHEHusT — 3TO TEXHUYECKUE
WU3MEHEHUS I YCUIICHUS KOHTPOJIA W/WIM J00aBIECHUS KOHKPETHBIX (DOPMYJIHUPOBOK,
OTpaXKAIIIUX ATbTEPHATUBHEIC CITOCOOBI MPUMEHEHHS KOHTPOJIMPYEMOM TEXHOJIOTHH.

5.1.1. «Bpamatonyecss KOMIOHEHTBI». IloporoBble 3Hau€HUs [ BOJOKHHUCTBIX
(HUTETIOIOOHBIX) MaTepHaJIoB, [IPUBECHHBIE B [NOACPHUTEJIBHOM
3AMEYAHUMU c¢), u3MeHeHbI, C TeM 4YTOOBI OOCCIICUUTH COOTBETCTBHEC 3HAUCHUSM,
npuseneHHbIM B Cricke ST (INFCIRC/254/Rev.12/Part 1). Dto ucnpaBineHue ObLIO
HEMpeTHaMepeHHo ymymieHo mnpu oOHoBinenmn Crmcka Ilamrepa 1990 roma
(INFCIRC/209/Rev.1).

5.1.2.a «IloAmIMIHUKN C MarHUTHOHM TOJBECKOi». B 3Ty mosuiuio Obutd 100aBICHBI
aKTUBHBIE  MarHUTHBIE IO AIITUITHUKH, CIIEIMANIbHO  MpeJHa3HAYEHHbIE AU
MTOATOTOBIICHHBIE JIJIST ICTIONB30BAHUS C TA30BBIMH IICHTpUdyTramu.

5.2.3. «CnenuansHbie CTOMOPHBIC M PETyJNUPYIONIME KiamaHey. M3MeHeHWe mo 3ToM
MO3HIIMK PACIIUPSAET €€ OXBAT TAaKHM 00pa3oM, YTOObI BKIIIOYMTH B HErO CTOMOPHBIC
KJIaraHbl 0e3 CHITb()OHHOTO YITIOTHCHHUS.

5.2.5. «lIpeobpa3oBarenu 4acToTbl». M3MEHEHHS MO 3TOW TO3HMIUU MPUBOIAT €€ B
COOTBETCTBHE C COBPEMEHHBIM YPOBHEM TEXHHUYECKOTO IPOTrpecca.

5.7.13. «JlazepHbie cuctembl». [laHHas MO3UIMA U3MEHEHa B IEJISIX NPHUBEICHUS €€
o(opMIICHUSI B COOTBETCTBHE C O(OpMIICHHEM aHayiornyHoi mosuiuu B Crucke ST
Crnenyet umeTs B Buay, uto B Crnucke ['SI1 pakTuyueckue TeXxHUYECKHUE ACTaIH Ja3epOB
npuBeneHs! B Crricke aBoiHOTO ncmonb3oBanus 3.A.2 (INFCIRC/254/Rev.12/Part 2).

5.7.13.a «Jlazeppl Ha mapax Meauw». OJTO W3MECHEHHE B JTAHHON MO3WUIUU TIOHMKAET
MOPOTrOBOE 3HAYCHHWE CPEIHEH BBIXOJHOW MOIHOCTH JIa3€pOB, YCHIIUTENCH U
TeHEPATOPOB JJIsI MpUAaHus 00JbIneit 3 (HEKTUBHOCTH 3TOMY KOHTPOJIIO.

5.7.13,) «WwmmynbcHBIE Ja3epbl, padoTalmue Ha MOHOKCHIE yriepoma». llozwmms
5.7.13.g mpemycMmaTpuBaeT KOHTPOJIb 3a HMITYJIbCHBIMH Ja3epaMu, paOOTaroluMU Ha
MOHOKCHJIE YTIIepoia, KOTopbele padoTaroT Ha uymmHaX BoiH 9000-11000 HM. DTa mo3umus
TeNepb TMO3BOJISIET TaKKe KOHTPOIUPOBATH Ja3epsl, padoTalomme Ha MOHOKCHIE
yIiIepoia, KOTOphIe, KaK MPaBmiIo, padoTaloT Ha OoJiee HU3KUX JJIMHAX BOJIH.

6.1. «Bomo-cepoBoopoHbIe OOMEHHBIC KOJOHHBI»Y. M3MEHeHUs TO 3TOW TMO3UIUU
KacaloTcsl pa3Mepa M cocTaBa OOMEHHBIX KOJIOHH C YYETOM BO3MOXKHOTO HCITOJIE30BAHUS
Pa3HBIX MaTEPUAIIOB.

6.6. «AMMHAYHBIC CHUHTC3UPYIOIIUEC KOHBECPTEPHI HIIM aMMHUAYHBIC CHHTC3UPYIOLIUEC
CCKIIUN. B pPE3YyIbTATC 3TOTO U3MCHCHUA ,Z[O6aBJ'I$IIOTC$I AMMHAYHBIC CHHTC3HUPYIOIINC
KOHBEPTEPBI, KOrla OHHU CHEHUAJIBHO IMNPCAHA3HAYCHbBI MWW IIOATOTOBJICHBI IJIA
IMPpOU3BOJACTBA TSKEIIOMN BOJIBI.



- 7.1.3.-7.1.8. B 1ensx obecreueHnst COrJIaCOBAaHHOCTA B JTH IMO3MIIMH OBLIO BKIIIOYEHO
yKazaHue TeMieparyp B rpanycax KeneBuna. Panee oHO ObUIO J100aBIEHO B
pasnenax 1.-6., HO B pa3zaeine 7. 0HO BKJIIOYCHO He OBLIO.

[ToMuMO NIpUBEICHHBIX BBIIIEC HOBBIX HM3MEHEHUH, B (hakTHUeCKuil TekcT MeMopanayma B HicxomHoro
CIMCKa BKIIOYCHBI TOMpaBKu, oj00peHHbie Komuterom I[lanrepa paHee u omyONHMKOBaHHBIC B
nokymeHTtax INFCIRC/209/Rev.2/Mod.1 u INFCIRC/209/Rev.2/Corr.1. DTi M3MEHEHHS OTHOCATCS K
no3unusMm 2.4., 2.5. u 2.6. Memopannyma B u 3., 5. u 5.2.3. npunoxenusi Kk Memopanaymy B.

B HUHTCpPECaxX ACHOCTU B JOIOJIHCHUHU BOCIIPOU3BOJUTCH ITOJIHBINA TEKCT PYKOBOI[HH_[I/IX MIPUHIOUIIOB U
HpI/IJ'IO)KGHI/Iﬁ K HUM C BHCCCHHbIMU IIOIIPABKAMMH.

BelleHa3BaHHBIE  NPaBHUTENBCTBA  NPUHAIM  PEIICHUE  ACHCTBOBaTb B COOTBETCTBHH  C
MEPEeCMOTPEHHBIMH TakMM 00pa3oM JIOTOBOPEHHOCTSIMH M TPHUMEHATh UX, COIJIACYSICh C
COOTBETCTBYIOUINM HallMOHAJIBHBIM 3aKOHOAATENhCTBOM. Kak M 70 3TOro, KakJoe MpaBUTEIBCTBO
coxpaHseT 3a co0oil mpaBo JEHWCTBOBaTH IO CBOEMY YCMOTPEHHIO, B TOM 4YTO Kacaercs
OCYILECTBJICHHUS U TOJIKOBAHUS MPOLELYP, U3JI0KEHHBIX B YIIOMSHYTBIX BBIIIEC JOKYMEHTAX, a TAKKE
[IPaBO KOHTPOJIUPOBATh, €CIU OHO IIOXKENIAET, 3KCIOPT COOTBETCTBYIOIIUX IIPEIMETOB, IOMUMO TEX,
KOTOPBIE YKa3aHbl B YIIOMSHYTOM BBIIIE JOIIOJHEHUU.

B ToMm 4TO Kacaercsi TOProBiud B paMmkax EBporeiickoro corosza, MpaBUTENbCTBA TOCYAapCTB-UJICHOB
EBpomneiickoro coro3a OyayT BBIIONHATH 3TO pEIIEHHE B CBETE B3ATHIX Ha cebd 00s3aTelbCTB B

KayecTBe rocy1apcTB — 4ieHoB 3Toro Coro3a.

byny nmpusnatenen, eciu Bel moBemere 10 cBeACHHsI BceX rocymapcTB-wieHOB MAT'ATD aTy HOTY u
JIOTIOJTHEHHUE K Hel B kadecTBe AokyMeHTa INFCIRC/209/Rev.3.

HOJ’ILBYHCL CJIydacM, OT MMCHHU BBIIIICHA3BAHHBIX MPABUTCIILCTB XOTECJI 06l BO30OHOBHTH BaM, Bame
HpeBOCXOHHTeJ’ILCTBO, YBEpCHHA B CaAMOM BBICOKOM YBA>XCHHHU.

Hckpenne Bam,
[Tloamucs]

ITon Kaza
IIpencenarens Komurera Llanrepa



CBOJHBIH MCXOJAHBIN CIIUCOK
MEMOPAHIAYM A
1. BBEAEHHUE

[IpaBUTENBCTBO paccMOTPENO NPOUEAYPbl OTHOCUTENIBHO 3KCIOPTA SIACPHBIX MAaT€pUaOB B
CBETE CBOEro 00s3aTeNbCTBA HE MPENOCTABIATH HMCXOAHOIO WM  CIEHUAIbHOIO
pacIIeIISIoONIerocss Marepuana J0OMy TOCyIapcTBy, He oOiamaronieMy sAepHBIM
OpYy’KHEM, JUII MUPHBIX [EJed, €CId Ha OATOT HCXOAHBIA WM  CHEHUaTbHbBIN
pacUICIUISIIOLIMICA MaTepuall HE pPACHPOCTPAHSIOTCS TApPAHTUU B COOTBETCTBUU C
corjameHueM ¢ MexxayHapoIHbIM areHTCTBOM 10 @aTOMHOM SHEPIUH.

2. ONPEJAEJEHHUE NCXOJHOT'O 1 CHEIMAJIBHOI'O
PACHIEILIAIOIIETOCSA MATEPHUAJIA

OmnpeneneHne UCXOOHOIO M CHELUAIBHOTO PAaCUICIUIAIOIIErOcs MaTepuasna, NPUHATOE
IIPAaBUTEIILCTBOM, SIBIISIETCS OINPEACIICHHEM, KOTOPOE COIEpKHUTCS B cTaThe XX VYcTaBa
AreHTcTBa:

a) «ICXOJIHBI MATEPUAT»

TepMuH «uCXOOHBIM MaTepuam» O3HAYAET YpaH C COACPKAHUEM H30TONOB B TOM
OTHOIIIEHHWH, B KAakOM OHHU HaXOAATCAd B NPUPOJHOM YypaHe;  ypaH, OO€IHEHHBIN
n3oronoM 235; Topuii; sr000€ M3 BBILICYKAa3aHHBIX BELIECTB B (opMe MeTajula, CIUIaBa,
XAMHAYECKOTO COCIMHEHHS WIIM KOHIEHTpaTa; KakoW Obl TO HH OBUIO Ipyroil MaTepual,
COJIEpKalIui OHO WJIM HECKOJBKO W3 BBIIICYKA3aHHBIX BEILECTB TAKOW KOHILIEHTPALWH,
KOTOpasi BpeMsi 0T BpeMeHH OyzAeT onpenaensiTbest COBETOM YNpaBIISIOUINX; U TaKOH ApYyroi
MaTepuall, Kakoi BpeMs OT BpeMeHH OyeT onpeensiThest COBETOM YNPaBIISIOLIHX.

b) «CIIELIMAJIbHBII PACILEIUISIIOLANCS MATEPUAIT»

i) TepMUH «cHelMaIbHBIN PACHICIUISIOMIMACS MaTepuady O3Ha4yaeT IUTyTOHMH 239,
ypan 233; ypan, oboramieHHbIi n3oTomamu 235 umun 233; r000i MaTepuan, comepiKanui
OJTHO WJIM HECKOJIbKO W3 BBINICYKa3aHHBIX BEIIECTB; W TaKOH JPyroi pacIIeTUISFOIIUICS
MaTepuai, KOTOpbI Bpemsi OT BpeMeHH Oyzaer ompenenstbess COBETOM YNpaBISIOUINX;
OJTHAKO TEPMHH «CIEIHMAJIbHBIN PACHICTUISIOMIMNACS MaTepuaDy HE BKIIOYAET HCXOIHOTO
MaTepuaa.

i1) TepMuH «ypas, oboraimieHHbIH u30TOonaMu 235 unu 233», o3Ha4YaeT ypaH, COACPKaIIHi
n3otonsl 235 win 233, UM TOT U APYTrod BMECTE, B TAKOM KOJIMYECTBE, YTOOBI OTHOIIICHUE
(abundance ratio) cymMMbl 3TUX HU30TOMOB K H30TOMy 238 OBUIO OOIBIIE OTHOIICHUS
n3orona 235 k uzoromny 238 B MPUPOTHOM ypaHe.

3. IPUMEHEHUE T'APAHTHUI

[IpaBUTENBECTBO 3aMHTEPECOBAHO HCKIIOYUTEIBHO B TOM, 4YTOOBI 0OECHEeYuTh B
COOTBETCTBYIOLIMX CIIydasX IMPUMEHEHHE TapaHTUH B TOCyJapcTBaX, He OO0JaJaroIIux
SJIEPHBIM OpPYKMEM M HE SIBJISIOIIMXCS ydacTHHMKaMu JloroBopa o HepacnpOCTpaHEHUH
anepHoro opyxus (AHSO), ¢ nenplo mnpeaoTBpallleHUs MEPEKIIOUEHHs SEpHOTO
MaTepuasna, HaxoJAUIerocsl MoJ| TapaHTUsMM, C MUPHBIX LI€J€Hl Ha sJIepHOE OpYy>KHE WIH



JIPYTHE SIICPHBIE B3pPBIBHBIE YCTPOWCTBA. ECIM NpaBUTEIBCTBO HAMEPEBAETCS MOCTABUTH
WCXOIHBIN WM CHEUUAJbHBIA PACHICIUISIONIMICA MaTepuan JJIsi MUPHBIX €€l B Takoe
rocyIapcTBO, TO IIPABUTEILCTBO:

a) yCTaHaBIIMBAET ]ISl ATOTO TOCYIapCTBA-TIONyYaTeNsi B KAYECTBE YCIIOBUS IMOCTABKH, YTO
ATOT HMCXOAHBIM WM CHELUATbHBIA PACLICIUIIONIMNACS MaTepuall, WU CIIeUaIbHbIN
pacIIECTUISIOIIUICS MaTepuall, MPOU3BEICHHBIM B ATOM MaTepHuajie WM B pe3yJbTaTe €ro
HCIOJIb30BaHMs, HE JIOJDKEH NEPEKIII0YAThCA HA SAIEPHOE OPY)KHUE WM APYTHUE sJICPHBIE
B3pBIBHBIC YCTPOMCTBA; U

b) ymocroBepsieTcss B TOM, YTO TapaHTHH JAJIsl TOW LEIH 10 COTJIAIICHUI0 ¢ ATEHTCTBOM U B
COOTBETCTBUM C €r0 CHUCTEeMOW TapaHTHil OyIyT MPUMEHSTHCS K YKa3aHHOMY HCXOJHOMY
WJIU CHIEIUAIbHOMY PacIICIUIAIONIEMYCsl MaTepuainy.

4. TIPSIMOM DKCIIOPT

B ciyyae npsiMoro skcnopTa UCXOJIHOTO WJIM CIIEHHUATIbHOTO PAaCHICIUISIONIErocs MaTepuaa
B rocyJapcTBa, He 00JaJaroliye SACPHBIM OPYXKHEM U HE SBISAIOIIMECS YYaCTHUKAMH
JHAO, npaBuTenbCTBO, NPEXKIE YEM pPa3pelidTh H3KCIOPT YKA3aHHOIO MaTepuaia,
YAOCTOBEpSAETCS, YTO TaKoW MaTepuan OyJeT MoAnajaTh MOJ COTJIALIeHHE O TapaHTHsX C
ATEHTCTBOM, KaK TOJIbKO TOCYJapCTBO-TIONydYaTeNlb OEpeT OTBETCTBEHHOCTh 3a 3TOT
MaTepual, HO He MMOo3JHee MOCTYIJICHHs 3TOr0 MaTepraia B MECTO Ha3HauYeHUSI.

5. PEDKCIIOPT

[IpaBUTENBCTBO MPHU SKCIOPTE MCXOAHOTO WM CIEUHUAIBbHOTO PACIISIUISIONIEroCs
MaTepuaga B TOCYAapCTBO, OONadaroliee SACPHBIM OpYXKHEM, HO HE SBISFOIICECS
yuyactHukoM J[HAO, Oyner TpeGoBaTh yIOBIETBOPHUTEIBHBIX 3aBEPEHUN B TOM, YTO ITOT
MaTepuan He OyJeT pPedKCIIOPTUPOBATHCS B KaKoe-IMOO TrocyJapcTBO, HE oOJamaroriee
SIIEPHBIM OpPYKHEM U He siBiisronieecs: yaactHukoM JIHAO, ecnu He OyayT OCyIIeCTBISThCS
MEPOIPHUATHS, COOTBETCTBYIOIUE YKA3aHHBIM BBIIIE, B OTHOIUCHWM INPUHATUS T'apaHTUU
roCy/apCTBOM, MOJYYAIOIUM TaKOW PEIKCIIOPTHPYEMBIN MaTepual.

6. PABHOE

OKCHOpPT €AMHMI, YKa3aHHbIX B MOJIMYHKTE a) HWXKE, W DBKCHOPT HCXOJHOTO WIH
CHELMAJIBHOIO PACIIEIUIAIOIIErocs MaTepuana B JaHHYIO CTpaHy B TedeHHE 12 mecsueB B
o0bEMe MEHee IPENeNIOB, OINpeNeIIeMbIX B MOMIMYHKTE b) HWKe, HE NPUHUMACTCS BO
BHMMAaHUE I LEeJIU YKa3aHHBIX BBILLE IPOLIEAYD:

a) IIIyTOHUA C W30TONMHOW KOHIEHTpamuei rmryTonus 238 cBeime 80%, crenuanabHbIN
paCHICTUIAIONIMICS MaTephal TPU  KCIOJb30BAaHHMM B T'PAaMMOBBIX WJIH MEHBIIUX
KOJIMYECTBAX B KA4eCTBE UyBCTBUTEIILHOTO AJIEMEHTA B IPHOOpPAx; W MCXOJIHBIN MaTepHa,
B OTHOIICHUU KOTOPOTO MPABUTEIILCTBO YIOCTOBEPSAETCS, YTO OH MPEAHA3HAYACTCS TOJBKO
JUTSL WCTIOJIB30BAHMSI B HESJCPHOM JNEATEIHHOCTH, HAlpUMEp TPU MPOU3BOJICTBE CILIABOB
WA KEPAMUKH;

b) cnenmanbHBIN pacmemsonmiics Mareprai 50 3¢ heKTHBHBIX TPaMMOB;
npupoaHbIi ypan 500 KuaorpamMmmoB;

obeanennbiit ypad 1000 kmtorpaMmoB; u

topuit 1000 kustorpaMMoB.



MEMOPAHJIYM B
1. BBEJIEHHUE

[IpaBUTENBCTBO paccMOTpPENO MPOUEAYPhl B CBA3U C KCIOPTOM HEKOTOPBIX KaTeropuii
o0opymoBaHHsS W Marepuajga B CBET€ CBOEro 0053aTelbCcTBa HE MPEIOCTABIATH
060py1[013aH1/1;1 nu MaTepI/IaHa, CIICIuaJIBHO HpeIIHaBHa‘-IeHHOI‘O WX ITOATI'OTOBJICHHOI'O IJISA
00pabOTKH, WCIOJIL30BaHMS WM TPOU3BOJCTBA CIEIHMAIBHOTO  PACIICTUISIONIETOCS
MaTepuala, Jr00My TOCyAapCTBY, HE O0JaJaiouieMy SIIEPHBIM OpY>KHEM, A MHUPHBIX
LeJIe, €CIM Ha HTOT HCXOAHBIM WM CHEUHAIBHBIM paCIICIUIAIONIMNACS MaTepuan,
NIPOM3BEACHHBINA, 00paObOTaHHBIM WM HMCIIOJIB30BAaHHBIN B yKa3aHHOM 00OpPYAOBaHHM WIIN
Marepuaie, HE pPacHpOCTPAHSIOTCS TapaHTUUW MO0 COTVIAMEHHWIO C MeXIyHapOoaHBIM
AIr'CHTCTBOM IIO aTOMHOﬁ 3H€pFI/II/I.

2. OIIMCAHUME OBOPYJAOBAHMUSA NJIN MATEPHAJIA, CIIEHHUAJIBHO
IMPEAHA3ZHAYEHHOI'O UJIM TIOATI'OTOBJIEHHOI'O IJIs1 OBPABOTKN,
NCITIOJIb30OBAHUA UJIN ITPOU3BOJCTBA CIIEHHUAJIBHOI'O
PACHIEIVIAIOIETIOCA MATEPHUAJIA

Onucanue eIWHHI] 00OPYJOBAHUS WU MaTepHalia, CIEIUAIBHO IMPEIHA3HAYCHHOTO WIIH
IIOATOTOBJICHHOI'O JIsA 06p8.60TKI/I, HCIOJIb30BAHUA WM TIPOU3BOACTBA CIHCIHUAIIBHOTO
paciiervisionierocss Marepuaia (B JaJbHeWIeM uMeHyeMmoe «VICXOMHBIM CITUCKOMY),
IIPUHATOE NPABUTEIBCTBOM, CIIEAYET HWKE (KOJIMYECTBA, HE IPEBBILIAIOIINE YPOBHEM,
YKa3aHHBIX B [IpHUIIOKEHUH, pACCMATPUBAIOTCS KaK HECYIIECTBEHHBIC IS MPAKTHYCCKUX
LeJen):

2.1. SlnepHble peakTOpbl U CHIEUUATBHO NPEAHA3HAUYEHHbBIE WIM MOArOTOBJIEHHBIE Il HUX
000pyAOBaHHE M KOMIIOHEHTHI (CM. TIPUJIO’KEHHE, pa3aen 1.);

2.2. HesnepHbie MaTepuasl ISl peaKTOPOB (CM. IPUIIOKEHHE, pasies 2);

2.3. VYcraHOBKH Ui NepepaboTKU OOIy4YEeHHBIX TOILIMBHBIX AJIEMEHTOB M 000pyIOBaHMUE,
CIIEIMATIbHO MpPEAHA3HAUYCHHOE WM TIOJrOTOBIEHHOE [UIi 3TOro  (CM. IPHIIOKCHHE,
paznen 3);

2.4, YcTaHOBKHM ISl M3TOTOBJICHUSI TOTUIMBHBIX 3JIEMEHTOB U 000pY0BaHUE, CTICIIHAIBHO
MpeHa3HauYeHHOE WM MOATOTOBICHHOE AJIsl ATOTO (CM. MPHIIOKEeHUe, pa3aen 4.);

2.5. YcTaHOBKM Ui pa3[elieHUs U30TONOB NPHUPOIAHOTO ypaHa, 0OCIHEHHOTO ypaHa WU
CIIEIMAJIbHOTO PACUICTUIAIONIETOCs MaTepuana U 000pyIOBaHHE, KPOME aHAIUTHYECKUX
npuOoOpoB,  CHENMAIBPHO  NPEAHA3HAUYCHHOE WM  IOATOTOBICHHOE  JUIi  9TOTO
(cM. mpunoXkeHue, pasuen S.);

[NOACHUTEJIbBHOE 3AMEUAHUE

[lpaBuTeNnbCTBO MpHU3HAET HaIW4Me ONM3KOTO TMOJOOMS B OTHOLLEHUH
OIPEEIECHHBIX MPOLIECCOB pAa3/ENICHUs] H30TONOB MEXKIYy YCTAHOBKaMH U
00opya0oBaHUEM ISl OOOTaIlleHUs] ypaHa U YCTaHOBKaMM M 00OpYIOBaHUEM IS
M30TONHOTO pa3/ieNieHns] CTa0WIbHBIX M30TOMOB JJIsI  MCCIIEI0BATEIbCKUX,
MEJMIMHCKUX M JIPYyTMX HESJICpHbIX NPOMBIIUICHHBIX Leneid. B aroi cBs3m
NPaBUTENILCTBY CJIEAYET BHUMATEIIBHO PAacCMOTPETh CBOM HOPUINYECKHE HOPMBI,
BKJIIOYAsl TpaBWa SKCIIOPTHOTO JIMIEH3UPOBAHMS M TPAKTHKY OOECTICUeHUs
¢m3nygeckoll O€30MacHOCTH, NMPUMEHUTENFHO K ACSTEIFHOCTH TI0 Pa3ZICIeHUI0
CTaOMJIBHBIX M30TOINOB, C TEM YTOObI 00ECHEUNTb, €CIIU MOTPeOyeTCsl, IPUHSITHE
COOTBETCTBYIOLIMX MEp 3aliuThl. [IpaBUTENbCTBO MPU3HAET, YTO B OTHEIBbHBIX



CIIy4yasiX COOTBETCTBYIOLIME MEPBI 3aLUThI IPUMEHUTENBHO K AEATEIBHOCTU IO
pa3leneHnuIo0 CTaOWIBHBIX HW30TONOB OYyAyT MpPaKTUYECKU TAaKUMH K€, 4YTO U
NPUMEHUTENIBHO K oOoramenuo ypana. (Cm. BBogHoe 3amedanue B paszzene 5
npuIokeHust K VIcXogHOMY CIHCKY. )

2.6. VYcraHOBKH AJI IPOU3BOJICTBA TSDKEION BOJBL, JEUTEpUS U AEUTEPUEBBIX COCIUHEHUN
u 00opynoOBaHME, CIHEIHUAIBHO MPEIHA3HAYEHHOE WM IOJArOTOBIEHHOE JJs  3TOro
(cM. mpuiiokeHue, pasnen 6).

2.7. VYCTaHOBKM /I KOHBEPCUM ypaHAa M IUIYTOHUS B LEISAX HCIOJIB30BAaHUS IpHU
W3TOTOBJICHUM TOIUIMBHBIX 3JIEMEHTOB M TP pa3[eJ€HUU H30TONOB YpaHa, Kak
ompezaensercs B pasznenax4 W S5 TNPUIOKEHHS COOTBETCTBEHHO, U 00O0pYyIOBaHHE,
CHeIHUaIbHO MPEIHA3HAYCHHOE U TOATOTOBIIEHHOE ISl 3TOTO (CM. MPUIIOKEHHE, pa3aen 7).

3. IPUMEHEHUE T'APAHTHUI

HpaBI/ITeJIBCTBO 3aMHTCPCCOBAHO  HCKIIFOYUTCIBHO B TOM, I{TOGI:I OGGCHG‘{I/ITB B
COOTBETCTBYIOIIMX CIlydyasX HPUMEHEHHE TapaHTHl B TocynapcTBax, He O0JaJarouiux
SICPHBIM OpPYXXKHEM U HE SBIIOIIMXCA y4yaCcTHUKaMmu JloroBopa O HeEpacHpOCTPaHEHUHU
snepuoro opyxus (JIHSO), ¢ uenpto mpeaoTBpaiieHus NEPeKITOUEHUsT HaXOAIIETOCs 0T
TapaHTUsAMU SIEPHOTO MaTepualla C MUPHBIX LIEJIEH Ha SANEPHOE OpPYXKUE WU JpyTHE
sJIepHblEe B3pBIBHBIE yCTpoiicTBa. Eciau mpaBUTENbCTBO HaMepeBAeTCsl MOCTABUTH BH/IbI
060py1[013aH1/1;1 HJIN MaTCpualibl, BKIIFOUCHHBIC B I/ICXOI[HBIﬁ CIIMCOK, IJII MHUPHBIX ueneﬁ B
TaKoe ToCyJ1apCcTBO, TO MPABUTEILCTBO:

a) yCTaHaBJII/IBaeT IJIs OTOIro rocynapCTBa-nonyanenﬂ B KAUE€CTBC yCHOBI/IH IHOCTaBKH, 4YTO
ATOT HWCXOAHBIM WM CHEIHUAIbHBIA PACIICIUIAIONIMNACS MaTepuall, MPOU3BEICHHBIM,
00pabOTaHHbIM WM HUCHOJIB30BAHHBIM B yCTAHOBKE, JJIsI KOTOPOH MOCTAaBIISIETCS 3TOT BUI
o0OpyIOBaHUs WM MaTepuala, He JOJDKEH NEPEeKIIoYaThCs Ha SACPHOE OpYXKHE WU
IpyTrue si7ICpHbIE B3PBIBHBIC YCTPOMCTBA; U

b) yaocroBepsieTcs B TOM, YTO TapaHTHH ISl 3TOM LIENU MO COTJAIlIEHUI0 ¢ ATEHTCTBOM B
COOTBETCTBUM C €r0 CHUCTEeMOW TapaHTHi OyIyT MPUMEHSTHCS K YKa3aHHOMY HCXOJHOMY
WIH CIIEHUATbHOMY PaCIICTUISIOUIEMYCS MaTEpUay.

4. TIPSIMOM DKCIIOPT

B cimydae mpsimoro 3kcmopTa B rocylapcTBa, HE O0JIafalolIMe SIIEPHBIM OPYXKHEM M HE
aprsomuecs ydactHukamu JIHSO, mpaBuUTenbCTBO, HPEXKIE 4YeM pPa3pelIuTh JKCHOPT
yKa3aHHOT0 000pyAOBaHUS UM MaTepuaa, y10CTOBEPSAETCs, UTO TaKoe 000PYyAOBAHUE UITH
TakoW MaTepuan OyIyT MOAMAIATh MOJ] COTJIAIICHHE O TAPAHTUAX C ATEHTCTBOM.

5. PEDKCIIOPT

[IpaBUTENBCTBO TpU SKCIOPTE €AMHUIL, BKIIOYEHHBIX B Mcxonmuelii cnucok, Oyzaer
TpeOOBaTh  yNIOBIICTBOPUTEIBHBIX 3aBEPEHH B TOM, YTO €IWHHUIBI HE OyIyT
PE3KCIIOPTUPOBATHCA B KaKOE-IHM00 rocyAapcTBO, HE 00JIaAaolIee SAEPHBIM OPYKHEM U HE
apidomeecss  ydactHukom  JIHAO, ecium He  OCyIIECTBISAIOTCS — MEpONPUSATHS,
COOTBETCTBYIOIIME YKA3aHHBIM BBIILIE, B OTHOIIECHUU IPHUHATHSA TapaHTUN TOCYAapCTBOM,
MTOJIYYaIOIUM TaKOW PEIKCIIOPT.

6. PABHOE

[IpaBuTenbCcTBO OCTaBISAET 3a COOOI MPABO OTHOCUTEIBHO TOJKOBAHMS U OCYIECTBICHUS
CBOETO 00s13aTEeNbCTBA, YIIOMHUHAEMOT0 B MyHKTE | BbIIIE, U MpaBO TpeOOBaTh, €CIH OHO
3TOTO MOXKENACT, TAPAHTUMN, KAK ATO U3JI0KEHO BBIIIE, B OTHOIICHUH €IUHUIl, KOTOPHIE OHO
AKCIIOPTUPYET, B IOTIOJHEHHE K €IUHUIIAM, YKa3aHHBIM B MYHKTE 2 BBIIIIE.



IMPHUJIOKEHUE
MNOSCHEHUSA EJUHUILL, BKJIIOUEHHBIX B UCXO/JHBINA CIIUCOK

(o onucanuio B pasnese 2 Memopanayma B)

1. SlnepHble peakTopbl M CHENUATbHO TNpeJHA3ZHAYEHHbIe MU TOATOTOBJIEHHbIE
JJIs1 HUX 000py/I0BaAHNE U KOMIIOHEHTbI

BBOJIHOE 3AMEUYAHUE

PasnuuHble TUNBI SAEPHBIX PEAKTOPOB MOTYT OTJIMYAThCA MO THITY
UCTOJIb3YEMOr0 3aMeIIuTeNst (Hampumep, rpaduTt, TsDKedas BOAA, JIerKas
BOJa, OTCYTCTBHE 3aMEIJIUTENs), DHEPreTUYECKOMY CHEKTPY HEHTpOHOB
(HampuMep, TEIUIOBbIE HEUTPOHBI, OBICTPBIE HEHTPOHBI), TUILY HCIIOJIB3YyEMOT0
TEIUIOHOCHUTENS (HalpuMep, BOJA, XKUIKHIM MeTasll, paciijiaB COJM, ra3) Wid Mo
uX (QYHKUMH WIK TNy (Hampumep, DHEPreTHUECKUE  PEaKTOpHI,
HCCIIEIOBATENIbCKUE PEAKTOPBI, UCTIBITaTeNbHbIE peakTophl). [Ipennomnaraercs,
YTO JAHHOW MO3MLIKMEH U BCEMM €€ NOoJpa3fesiaMu, KOrja 3TO MPHUMEHUMO,
OXBATBIBAIOTCS BCE 3TH THUIBI SIEPHBIX peakTopoB. JlaHHAas MO3ULIMS HE
IIpeIoaracT KOHTPOJISI TEPMOSIEPHBIX PEAKTOPOB.

1.1. KoMIuleKTHBbIe siiepHbIe PeaKTOPbI

SlnepHbie  peakTOphbl, CIOCOOHBIE paboTaTh B  PEKUME KOHTPOJIHUPYEMOMH
CaMOTIOIJICPKUBAIOILICUCS IEMTHOW PEaKUU JICTICHHUS.

[NHOACHUTEJIBHOE 3AMEYAHUE

«SlnepHblil peakTop» B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOSAUINECS BHYTPH
pPEaKTOPHOTO  KOpIyca WM HEMOCPEJACTBEHHO IMPUJIAaHHBIE EMY,
00opy0BaHKE, KOTOPOE KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTUBHOM
30He, W KOMIIOHEHTBI, KOTOpbIEé OOBIYHO COJEp)KaT TEIUIOHOCUTENh
MEepPBOro KOHTypa AaKTUBHOM 30HBI peakTopa, BCTyHalOT C HUM B
HETMOCPEJACTBEHHBIM KOHTAKT WIH PETYIUPYIOT €ro.

OKCIIOPT

DKCHOPT MOJTHOTO KOMIUIEKTa OCHOBHBIX €IMHUI] B paMKaX 3TOW T'PaHULIbI
OyIeT TpPOUCXOAWTH TOJIBKO B  COOTBETCTBUM C  MPOLEAYpaMH
Memopanayma. OTaenbHblE €AWHUIBI B paMKax 3TOH (PyHKIIMOHAIBHO
OTIPENICTICHHOW TPaHMUIIbI, KOTOpbIe OyAYyT 3KCHOPTUPOBATHCSA TOJHKO B
COOTBETCTBUM C mporeaypamu MemopaHayma, TEPEYUCICHB B
nynkrax 1.2 - 1.11. B cootrBercTBUM ¢ myHKTOM 6 MeMopanayma
MPABUTENLCTBO OCTAaBISET 3a CO0OWM MpaBO MPUMEHATh MPOIEAYpPHI
MemopanaymMa K JIpyruM  eIUHHWIIAM B  paMKax (PyHKIMOHAIBHO
OTIpeIeIEHHOM IPaHULIBI.

1.2. Kopnyca siiepHbIX peakTOpPOB

Merannuueckue Kopnmyca HJIM HUX OCHOBHBIC YaCTH 3aBOJACKOTO H3IrOTOBJICHUA,
KOTOPBIC CIICHUAJIBHO NPCAHA3HAYCHBI WJIM MOATOTOBJICHBI JJI PasMCIICHHA B HUX



aKTUBHOM 30HBI AJIEPHBIX PEAKTOPOB, KAK OHU OIpElEIeHbl B NMyHKTE 1.1. BhIIE, a
TaKXe COOTBETCTBYIOIIME BHYTPHUKOPIIyCHBIE YCTPOWCTBA pEAKTOPOB, KaK OHHU
OIpe/eIeHbl B MyHKTE 1.8 HuXke.

[TOACHUTEJIbBHOE 3AMEYAHUE

ITynkr 1.2. oxBaThIBaeT KoOpIyca SAEPHBIX PEAKTOPOB HE3aBUCUMO OT
HOMMHAJIBHOTO JABJICHHA M BKIIOYAET PEAKTOPHBIE KOPIIyCa BBICOKOIO
JaBleHUd W KajaHapbl. Kpelllka Kopryca peakTopa OXBaTbIBaeTCs
IIyHKTOM 1.2 Kak OCHOBHas, 3aBOJCKOIO H3IOTOBJICHMS, 4YacThb KOpILyca
peakropa.

1.3. MammuHbI AJ15 3arPY3KH 1 BBITPY3KH TOILUIMBA SI/IEPHBIX PEaAKTOPOB

ManunynsTopgoe  00OpyAOBaHHE,  CIEHUAIBHO  MpeJHa3HAYCHHOE WM
HOJTrOTOBJICHHOE JIS 3arpy3KH WJIM M3BJICUCHMS TOIUIMBA M3 AJEPHBIX PEaKTOPOB,
KaK OHU OIIpe/eeHbl B MyHKTe 1.1. BhImIE.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[IpenMeTsl, yka3aHHBIC BBINIE, CIIOCOOHBI MPOW3BOAUTH OMNEPALUU IO
neperpy3ke Ha MOITHOCTH MJIH O0JIaAal0T TEXHUYECKHUMH BO3MOKHOCTSIMHU
JUTSE TOYHOTO TO3UIIMOHUPOBAHUS UM OPUEHTHPOBAHUS, TTO3BOJISIOMIUMU
MIPOBOJIUTH Ha OCTAHOBIIEHHOM PEaKTOPE CIIOKHBIC PabOTHI IO TIeperpy3Ke
TOIUIMBA, TIPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJIOICHNE WITH MIPSIMOM JTOCTYT K TOTLJIHBY.

1.4. VYnpaBiasiwomme CTEPKHH SIAEPHBIX PeaKTOPOB H  COOTBETCTBYIOIIEe
o0opynoBanmue

CHeHI/IaJIBHO NpCAHAa3HAYCHHLIC HWJINW IMOATOTOBJICHHBIC CTCPIKHH, OIOPHBLIC HIIN
MOJIBECHbIE KOHCTPYKIMM JJIsi HUX, MEXaHU3Mbl TMPUBOAA CTEpKHEH WIH
HaMpaBJISIONUe TPYObl CTEPKHEH Ul YIpaBlIeHHs MPOLECCOM JICIECHUS B SICPHBIX
peakTopax, Kak OHM OIpeJieNieHbl B MyHKTE 1.1. BhIiIe.

1.5. TpyObl BbICOKOTO 1aBJIeHHS /IePHbIX PeaAKTOPOB

TpyOsbl, KOTOpBIE CHIEIUATBLHO TIPEIHA3HAYCHBI WIIN TTOATOTOBJICHBI JIs1 Pa3MEIICHHS
B HMX KakK TOIUIMBHBIX 3JIEMEHTOB, TaK M TEIJIOHOCUTENSA IIEPBOrO KOHTypa B
peakTopax, Kak OHH OIpEesICHbI B TyHKTE 1.1. BhIIIIE.

[TOACHUTEJIbBHOE 3AMEYAHUE

TpyObl BEICOKOTO TaBJIEHUS — 3TO YaCTH TOIUIMBHBIX KaHAJIOB, PACCUUTAHHbIE
Ha paboTy MpH MOBBILIEHHOM JaBJI€HUH, HHOT/1a IipeBblmatomeM 5 Mlla.

1.6. O06oJ10uKa A1EPHOTO TOILINBA

TpyObl U3 METaIIMYECKOrO0 LUPKOHUS WM TPYObl M3 LIUPKOHUEBBIX CILIABOB (WK
cOopku TpyO), cCHenuasbHO TMpEJHA3HAUYCHHbIE WM TMOJATOTOBICHHBIC IS
UCIOJIb30BAaHUS B KauecTBe 00OJIOUKU TOIUIMBA B PEAKTOPax, KAk OHHM OINpPE/EICHbI B
nmyHkTe 1.1. Bbllle, M B KOJIMYECTBAX, NpeBblmatomux 10 Kr.



[Tpumeuanue: IMPKOHUEBBIE TPYOBI BBICOKOTO AaBlIeHUs cM. MyHKT 1.5. [{lupkoHueBbie
pasnenuTenbHbIe TPYOKH CM. yHKT 1.8.

[NOACHUTEJIbBHOE 3AMEUYAHUE

TpyObl U3 METAUIMYECKOTO LIMPKOHUS WM TPYObl U3 LHUPKOHUEBBIX CILJIABOB
JUTSL UCTIOJIB30BAHUSA B SIIEPHOM PEAKTOPE COCTOSIT U3 LIUPKOHHS, B KOTOPOM

OTHOIIIEHHE MO Becy raHusi K LHUPKOHHUIO COCTaBIseT OOBIYHO MEHEE uYeM
1:500.

1.7. Hacocsl njM ra3ogyBKH TeIJIOHOCHTEJISI IEPBOI0 KOHTYpa

Hacochl miam ra3oqyBKH, CHELUAIBbHO IPEIHA3HAYEHHBIE MM IOATOTOBJIEHHBIE IS
HNOJACP)KaHUS LUPKYJSLUKA TEIJIOHOCUTEIN IEPBOrO KOHTYpPa SAEPHBIX PEaKTOPOB,
KaK OHU OIlpesieieHbl B MyHKTe 1.1 BhIe.

[TOACHUTEJIbBHOE 3AMEYAHUE

CreunanbHO TNpeAHA3HAUYEHHbIE WM  IOJATOTOBJIEHHBIE HACOCHl  MJIU
ra3oyBKH BKJIKOYAIOT HACOCHI JJIS BOJOOXJIAXKIaEMbIX PEaKTOPOB, T'a30lyBKU
JUIS Ta300XJIAKAAEMBIX PEAKTOPOB M 3JIEKTPOMAarHUTHBIE U MEXaHUUYECKHE
HAcoChbl JJISl PEAaKTOPOB C >KMIKOMETAIUIMYECKMM TEIJIOHOCUTENIEM. JTO
000pyIOBaHNE MOXKET BKJIIOUATh HACOCHI CO CJIIOKHBIMH, YIIJIOTHEHHBIMH HITH
MHOTOKPAaTHO YIUIOTHEHHBIMM CHCTEMaMHU U1 IHPENOTBPAILECHUS YTECYKU
TEIUIOHOCUTENSL TIEPBOIO KOHTypa, TI'€pMETHYHBIE HACOCBI U HACcOChl C
CUCTEMAMM HMHEPLHMAIBHOM MAacChl. JTO ONPEIEIICHHE KacaeTcs HacOoCOB,
aTTecToBaHHBIX 10 noxacekuuu NB paznenal cexkumu I (koMIIOHEHTHI
kiacca 1) koma AMepUKaHCKOro 00IIecTBa WHKEeHEepOoB-MeXxaHUKOB (ASME)
WM 110 3KBUBAJIEHTHOMY CTaHAAPTY.

1.8. BHyTpuKOpHYyCHBIE YCTPONHCTBA SIACPHBIX PEAKTOPOB

"BHyTpHUKOpIy CHbIE YCTpOHCTBA SIIEPHBIX peakTopos", CIIELUAJIbHO
NpeJHa3HAYCHHbIE UM MTOJITOTOBJICHHBIE JUI UCTIONIb30BaHUS B SJIEPHBIX peaKkTopax,
Kak OHM ompejneneHsl B myHkTe 1.1. Beime. K HUM OTHOCSTCS, HapuMep, ONOPHbIE
KOJIOHHBI aKTUBHOM 30HBI, TOIUIMBHBIE KaHAJIbI, Pa3/I€IUTENbHbIE TPYOKH, TEIIOBbIE
9KpPaHBbl, OTpa)KaTeNU, ONIOPHbIE PELIETKH aKTUBHOM 30HBI M MIacTUHBI AU dy30pa.

[NOACHUTEJIBHOE 3AMEUYAHUE

"BHyTpUKOpITyCHBIE  YCTpPOWCTBA SIAEPHBIX PEAKTOPOB"  SABISAIOTCS
OCHOBHBIMM KOHCTPYKLMSMH BHYTPU KOpIlyca peakTopa, KOTOpbIE
BBITOJIHSIOT OJHY WJIM HECKOJIbKO (YHKIMH, TakuX, Kak obOecredeHue
OMOpbl JUIsl AaKTUBHOM 30HBI, pa3sMEIIEHHWs M JAUCTAaHIUOHHWPOBAHUS
TOIJIMBA, TOAAYM U PETYJIUPOBAHUSA IOTOKA TEIUIOHOCUTENS IEPBOro
KOHTYpa, paJualiOHHOM 3aIlMThl KOpIlyca peakTopa U  BBOJA
BHYTPHU30HHBIX TaTYUKOB.



1.9. Tenmi1000MeHHUKH

a) Ilaporeneparopsl, crneuuagbHO MpelHAa3HAYEHHBbIE WM TMOATOTOBJIECHHBIC IS
HCIIOJIb30BaHUA B MCPBOM WK MPOMECIKYTOYHOM KOHTYPC TCIIJIOHOCHUTCIIA AACPHBIX
PEaKTOpPOB, KaK OHM OMpeIeNICHbI B MyHKTE 1.1. BbIIIE.

b) pyrue TETIIO0OMEHHUKH, CIELIMAIIBHO IIpeIHa3HaYCHHbIE WIH
HOJTrOTOBJICHHBIE Ul NEPBOTO KOHTYpa TEIUIOHOCUTENS SIIEPHBIX PEAKTOPOB, KAK
OHM OIpEJENEHbI B MyHKTE 1.1. BbImIE.

I[TOACHUTEJIbBHOE 3AMEYAHUE

ITaporenepaToppl cCHEUAJIBHO MpPEAHA3HAYEHbl WM IOATOTOBIEHBI JJIS
MepeHoca Teria, BBHIPaOOTaHHOTO B peakTope, K MHUTATelIbHOW BoJE NS
MPOM3BOJICTBA Napa. B cirydae ObICTpOro peakropa, B KOTOPOM IPUCYTCTBYET
TaK)Xe MPOMEKYTOUHBIN KOHTYP OXJIaKICHHS, apOTeHepaTop pacioiaraercs
B IIPOMEXYTOYHOM KOHTYPE.

B razooxmnaxkaaeMoMm peakTope TEII0OOOMEHHUK MOXET MCIOJIb30BAaThCS IS
IIEpeHoca TeIula BO BTOPOW KOHTYpP Ta30BOTO TEIUIOHOCHUTENS, KOTOPBIN
IIPUBOJUT B JIEHCTBHE I'a30BYI0 TypOHHY.

Ortoli  mo3uuMedl  HEe  KOHTPOJHPYIOTCA  TEINIOOOMEHHUKH IS
BCIIOMOTATENIFHBIX CHCTEM pEaKkTopa, HalpHUMep CHUCTEMBl aBapUIHOTO
OXJIQXKJICHUS UM CUCTEMBI OTBOZ[A OCTaTOYHOT'O TETIJIOBBIICICHUSI.

1.10. HeliTpOHHBIE 1€TEKTOPbI

CriennanbHO IpeJHa3HAYEHHbIE WM MOATOTOBIIEHHBIE JETEKTOPBI AJIs ONPEACIICHUS
YPOBHEW HEUTPOHHOrO MOTOKAa B IMpelesiax aKTHBHOM 30HBI PEAKTOpPOB, KaK OHU
ornpezeneHsl B myHKTe 1.1. BbIe.

I[NOACHUTEJIbBHOE 3AMEYAHUE

B cdepy oxBaTta naHHOTO HAMMEHOBAHMSA BXOISAT BHYTPHU3OHHBIE U
BHE30HHBIE JETEKTOPbl, KOTOpPbIE HM3MEPSIOT YPOBHH IOTOKa B IIMPOKOM
nuarnasone, 06sraHo ot 10°* HEWTPOHOB Ha cM’ B CEKyHIy 10 10" HEUTPOHOB
HAa CM B CeKyHIy miu Oonee. K BHE30OHHBIM OTHOCATCSI Te M3MEPHTEIHHBIC
npubOpHI 3a IpeesaMu aKTUBHOW 30HBI PEaKTOPOB, KaK OHM ONpE/EIICHbI B
nmyHkTe 1.1. BbIlle, KOTOpBIE PACIIONIOKEHBI BHYTPU OMOJIOTMYECKOH 3aIIUTHI.

1.11. BHeniHMe TenJiOBble IKPaHbI

«BHenIHNEe TEIIOBBIE YKPaHbD», CIICIHAIBHO MTPEIHA3HAYCHHBIC HITU MTOJATOTOBICHHBIS
IUTSL UCTIOJIB30BAHUS B SJIEPHBIX PeaKTOpaxX, KaK OHU OIPEJIeNICHbI B yHKTE 1.1. BhIIIE,
JUTSL COKpAIIEHUS MOTEePh TEIUIa, a TaKKe JJIT 00SCICUCHUsT COXPAaHHOCTH 3allUTHON
000JIOUKH.



2.1.

2.2.

3.

[NOACHUTEJIbBHOE 3AMEUYAHUE

«BHemHue  TEIOBbIE  3KpaHb» — 3TO  OoNblIMe  KOHCTPYKLUH,
YCTaHABJIMBAEMbIE HaJ KOPILyCOM pPEaKTOpa JUlsl COKPAILLEHHUsS MOTEPh TeIlia
OT peaKTopa M CHUKEHHS TeMIIepaTypbl BHYTPHU 3alIUTHON 00OJIOUKH.

HesinepHbie MmaTepuabl 1J1s1 peakTOPOB
JeiiTepuii ¥ TAKeJIasA BOAA

Jeiitepuit, TspKenas Boja (OKUCH AeiTepus) U 1000e Ipyroe coeMHeHne AeuTepus,
B KOTOpPOM OTHOIIEHWE JeWTepus K aromam Bojopoaa mnpesbimaer 1:5000,
MpeAHa3HAYEHHbIE JJI1 UCIIOJb30BaHUs B SACPHBIX PEAKTOPAX, KAK OHU OMPEIEIICHbI
B myHkTe 1.1. BhIlIe, B KomuyecTBax, npespimatomux 200 Kr aTOMOB AeHTepUs s
0001 OJTHOM CTPaHBI-MIOTyYaTeNs B TEYCHHUE JTF000T0 12-MEeCSYHOro epruoa.

SlnepHo-4uCTBIN IrpauT

I'padur, nMeronuii cTerneHb YHUCTOTHI BIIIE S-MUJITHOHHBIX OOPHOTO SKBHUBAJICHTA,
C IIOTHOCTBIO Oompire yeM 1,50 r/CM3, MpeHa3HAYEHHBIA JJISI UCIOJIb30BaHUS B
AJIEPHBIX PEAKTOpaX, KaKk OHU OIpejaeieHbl B MyHKTe 1.1 Bbllle, B KOJWYECTBaX,
IIPEBBIIIAIOIINX | KMIIOrpamM.

[NHOACHUTEJIBHOE 3AMEYAHUE

Jlyig nenei 3KCHOPTHOTO KOHTPOJIS IPABUTEILCTBO OMpeeseT, OyayT Ju
SKCIOPTHBIE napTuu COOTBETCTBYIOLIETO BBIIICYKA3aHHBIM
XapaKTepUCTHKaM TpaduTa UCIOIb30BAThCS B AJIEPHBIX PEAKTOPaX.

Bopubiit skBuBanieHT (BE) MoxeT OBITh Ompe/eNeH 3KCIepuMEHTATbHBIM
MyTEM WJIA pPacCUMTaH Kak cymma BEz mans mpumeceit (3a HCKIIOYECHUEM
BEyrjEpos, TOCKOJIBKY YITIEPOA HE CUMTAETCs MPHUMECHIO), BKIItoUast Oop,
rae:

BE; (10°) = CF x konrentpamuio snementa Z (10°); CF - koodduupenT
nepecyeta: (oz X Ap) nenenHoe Ha (op X Az); Op U Oz - CEUCHHMSI 3aXBaTa
TEIUIOBBIX HEUTPOHOB (B OapHax) IUisi MPUPOIAHOTO Oopa M dJeMeHTa Z,
COOTBETCTBEHHO; a Ap M Az - aTOMHBIE MaccChl NMPUPOIHOTO Oopa U
3JIeMeHTa Z,, COOTBETCTBEHHO.

YcranoBkn A8 nepepaloTKM  00JIy4eHHBIX TOIUIMBHBIX JJIEMEHTOB H

060pyn03a}me, CIENHUAJIBbHO NMPECIHASHAYCHHOC UJIH MOATOTOBJICHHOEC /1JISl 3TOI0

BBOJAHOE 3AMEYAHUE

IIpu mepepaboTke 0OOTYyYEHHOTO SACPHOTO TOIUIMBA IUIYTOHHA M ypaH
OTHEISIOTCS OT BBICOKOAKTHBHBIX TIPOIYKTOB JICJICHUS U JPYTUX
TPaHCYPAHOBBIX  3JeMeHTOB. J[ms  Takoro  pa3ieneHuss  MOTYT
WCTIOJIB30BATHCSl PA3NIMYHBIC TEXHOJIOTMYECKHe mporecchl. OIHAaKo co
BpemeHeM mporecc “Tlypexc” crtanm Haumbolee paclpoCTPaHEHHBIM U
MPUEMJIEMBIM ~ TIPOIIECCOM. ODJTOT TIPOIECC BKIOYACT pPACTBOPEHHUE
00Jy4eHHOTO SIEPHOTO TOIUIMBA B a30THOM KHCIOTE C MOCIEAYIOUTUM



BBIJICJICHUEM YpaHa, IUIyTOHUS U TNPOALYKTOB JEJICHHUs DKCTpaKLUEH
pacTBOpHUTEIeM C TOMOImbK TpuOyTun ¢Gocdara B opraHmuecKOM
pazbaBurene.

TexHonornyeckue Mpouecchl Ha pa3UyHbIX ycTaHOBKax Ttumna “Ilypekc”
aHAJIOTUYHBl M BKJIIOYAIOT: HW3MENbYCHHE OOMYYCHHBIX TOILIMBHBIX
JJIEMEHTOB, PpAaCTBOPEHUE TOIUIMBA, OKCTPAKIUIO pPACTBOPUTEIEM U
XpPaHEHHE TEXHOJIOTMYECKON KUIKOCTH. Moxer HMETbCA TaKke
o0opysoBaHUE ISl TEIUIOBOM AEHUTpAIMM HUTpaTa ypaHa, KOHBEPCUU
HUTpaTa IUTyTOHHS B OKUCH WJIM METaJlI, a TAKXKe U1 OOpaOOTKU KHUIKUX
OTXOJIOB, COJAEpXKAIlUX MPOAYKTHl JAENEHUs, 0 TMOJy4eHUs (HOpPMBI,
MIPUTOHOM JIs1 IPOAOKUTEIBHOIO XPAaHEHUS WK 3aX0poHeHus. OJIHaKo
KOHKpETHBIE TUIBI U KOHPUTypalus 000pyJ0BaHMS, BBITOIHSIOMIETO 3TH
(GYHKIMY, MOTYT Pa3JIn4aThCsl Ha PA3MUYHBIX yCTaHOBKax Tuma “Ilypekc”
[0 HECKOJBKUM IMPUYMHAM, BKIIIOYash TUIBl U KOJIMYECTBO OOIYYEHHOTO
SJICPHOTO TOIUIMBA, MOJUIeXkKAILEro IepepadoTke, M MpearnoaraeMbli
MPOLIECC OCAXKICHUS H3BICKAEMBIX MAaTEPUAIOB, a TAaKXE MPUHIIMIIBI
obecrieyeHHss OE30MACHOCTH U TEXHUYECKOTO OOCTY)KUBaHMS, MPUCYIIHE
KOHCTPYKIIUU JaHHONH OOCTaHOBKH.

“YcraHoBka ans mepepabOTKM OOMYyYEHHBIX TOIUTUBHBIX 3JIEMEHTOB”
BKJIIOYAaeT 000pyIOBaHME U KOMIIOHEHTBI, KOTOPbIE OOBIYHO HAXOJIATCS B
OpsIMOM ~ KOHTAaKTe C  OOJY4YeHHBIM TOIUIMBOM M  OCHOBHBIMHU
TEXHOJIOTUYECKUMHU TOTOKAMHU SAEPHOrO MaTepuaga M IMPOAYKTOB
NIEJIEHNs, U HETIOCPEICTBEHHO yIPABIISAET UMH.

OTH mpolecchl, BKJIHOYas KOMIUICKTHBIE CHCTEMBl MJI1 KOHBEPCHH
IUTyTOHUSL M TPOU3BOJACTBA METAJUIMYECKOTO IUTYTOHHS, MOTYT OBITH
UACHTUGUIMPOBAHBl 110 MepaM, MNPUHUMAEMBIM [yl MPEeIOTBPAIIECHUS
OIACHOCTEH B CBA3M C KPUTHUHOCTBIO (HalpuMep, MepaMu, CBSI3aHHBIMHU C
reoMeTpueii), o0aydeHneM (Hampumep, MyTeM 3alluThl OT OOIy4eHUs) U
TOKCUYHOCTBIO (HapuMep, MEpaMH M0 yAepKUBAHHUIO).

OKCIIOPT

OKCIOPT NOJHOI0 KOMIUIEKTAa OCHOBHBIX €IMHUIl B PAMKaX 3TON IPAHUIIBI
OCYILECTBIIIETCS] TOJIBKO B COOTBETCTBHHU C Mpoueaypamu MemopaHayma.
B cootBercTBHE ¢ MyHKTOM 6 MemMopaHayMa IIPaBUTEIBCTBO OCTaBIISET 3a
co00i1 mpaBoO MPUMEHSTH NPOLeAypbl PyKOBOASIIMX NPUHIMIIOB K IPYTHUM
peaMeTaM B paMKax (PyHKIIMOHAJIBHO ONpPEIeICHHON IpaHHIIbI.

Enuauner o00py1oBaHusl, Ha KOTOPBIE, KAK CUUTACTCS, PACIPOCTPAHSIETCS
3HaYeHue (pa3bl “U 000pyIOBaHUE, CIEIMATBHO NMpPEIHA3HAYCHHOE WU
MOATOTOBJICHHOE” I MepepadOTKu  OTpPabOTaBIIMX  TOTUIMBHBIX
AJIEMEHTOB, BKJTFOUYAIOT:
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3.1.

3.2.

3.3.

MaiuuHbI AJ1 u3MeJbYeHus Oﬁ.ﬂy‘-leHHbIX TOIVIMBHBIX 3JICMCHTOB

JIMCTaHIIMOHHO YIIpaBisieMoe 00OpyAOBaHHE, CICHUAIBLHO TPEAHAa3HAYCHHOE WIIN
MOJATOTOBJICHHOE JIJIsl UCTIONB30BAaHUS HA YCTAaHOBKE 1O MepepadoTKe, ONpeIeIeHHOM
BBIIIIE, /IS PE3KU, PyOKH MU HApE3Ku COOPOK, MyYKOB HIIM CTEPIKHEH 00ITyd4EeHHOTO
AACPHOTIO TOILIMBA.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Takoe obopynoBaHHE HCIIONB3YETCS JUIsI BCKPBITHS O0OJIOYKH TOILIMBA C
LEebI0 MOCIEAYIOMIET0 PACTBOPEHUSI 00JYyYEHHOTrO SIIEPHOTO MaTepHaa.
Kak  mpaBuio,  HMCHONB3YIOTCS  CIEHHAIBHO  MpeIHa3HAYCHHbIC
CKOHCTpYHpOBaHHbIE i1 PYOKM MeTaija YCTPOMCTBA, XOTSI MOXKET
HCTIOJIB30BATHCS U O0JIee CoBEpIIEHHOE 000pyA0BaHNE, HAIIPUMED JIa3ephl.

JuccosibBepbl

be3omacHbie ¢ TOYKM 3peHUs KPUTHYHOCTH pe3epByapbl (HampuMep, Malioro
JuamMeTpa, KOJbIEBblE WM  MPSMOYTOJbHBIE  pe3epByaphl),  CIEHUAIBHO
MpeAHa3HAYEHHbIE WM TOJTOTOBJIEHHBIE JIJIi HMCIOJb30BaHUSI HA YCTAHOBKE IO
nepepaboTKe, OIpeneseHHONW BbILIE, IS PACTBOPEHUS OOIYUYEHHOIO SAEPHOTO
TOIJIMBA, KOTOPHIE CIIOCOOHBI BBIIEPKUBATH TOPSYYIO, BBICOKOKOPPO3UOHHYIO
HUJIKOCTh U MOTYT JUCTAHLIMOHHO 3arpyKaThCsl U TEXHUYECKU OOCITYKUBATHCSI.

[NHOACHUTEJIBHOE 3AMEYAHUE

B nucconbBepbl O0OBIYHO TOCTyMaeT U3MEIbUYEHHOE OTpadoTaBiiee
TOIJIMBO. B 3THX G€30MacHBIX C TOUKH 3PEHUSI KPUTUYHOCTH pe3epByapax
0OJTydYeHHBIN SIICPHBIA MaTepuaja pacTBOPSETCS B a30THOM KHCIIOTE, U
ocTaromuecs: 00pe3ku 000JI0UEK BBIBOISTCS U3 TEXHOJIOTUIECKOTO MOTOKA.

IKCTPAKTOPSHI H 000pyI0BaHNE IS IKCTPAKIMH PACTBOPUTEIEM

CrenuanbHO  IpeIHAa3HAYCHHbIE  WJIM  TOATOTOBIEHHBIE  AKCTPAKTOPBl €
pacTBOpPHUTENIEM, TaKWe, KaK HacaJlO4yHble WIA ITIyJIbCAlMOHHBIE KOJIOHHBI,
CMECHUTENIbHO-OTCTOMHBIE anmapaThl WIM LEHTPOOEKHbIE KOHTAKTHBIE amlmaparhl A
UCTIOJIB30BaHUS HA YCTAHOBKE 10 00paboTKe 00IYYEHHOTO TOIUIMBA. JKCTPAKTOPHI
C pacTBOpUTENIEM [JOJDKHBI OBbITh YCTOWYHMBBI K KOPPO3HMOHHOMY BO3/EHCTBHIO
a30THOM KHCIOTBI. ODKCTPAaKTOPbl C PacTBOPUTENEM OOBIYHO HM3rOTaBIMBAIOTCS C
cOONIO/IEHEM Ype3BbIYaifHO BBICOKHX TpeOOBaHUM (BKJIIOYas INpPUMEHEHHE
CHeIMaJIbHbIX METOJO0B CBapKH, MHCIEKIUI, 00ecrieueHne U KOHTPOJIb KaueCcTBa) U3
MaJIOyTJEPOAUCTBIX HEP)KABEIOIIUX CTajel, TWUTaHa, LHUPKOHUS WIN JAPYTHUX
BBICOKOKAUECTBEHHBIX MaTEpUAIOB.

[NHOACHUTEJIBHOE 3AMEYAHUE

B sKkcTpakTOphl ¢ pacTBOPHUTENEM HOCTYNAET KaK PacTBOP OOIYyUYEHHOTO
TOIJIMBA M3 JUCCOJIbBEPOB, TaK M OPraHUYECKUN pacTBOp, C MOMOUIbIO
KOTOpOTO  pa3leisioTCs ypaH, IUIyTOHUH M MPOIYKTHl JEJICHUS.
OO6opynoBaHue JUIsl SKCTPAKIUH PACTBOPUTEIEM OOBIYHO KOHCTPYUPYETCS
TaKUM 00pa3oM, 4TOOBI OHO YJIOBJIETBOPSIIO JKECTKUM JKCILTyaTaIllHOHHBIM
TpeOOBaHUAM, TaKUM, KaK JUIMTEIbHBIH CPOK CIyk Obl 0€3 TEXHHYECKOro
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34.

OGCJIy)KI/IBaHI/I}I HJIN JICTKasA 3aMCHACMOCTL, MPOCTOTAa B SKCILTyaTalluu U
YIPaBJICHNH, a TaKkKe TMOKOCTh B OTHOIICHWM HM3MEHEHHS MapaMeTpoB
nporecca.

XumMuyeckue pe3epByaphbl A/ BblAeP:KMBAHUA HJIN XPAHEHHUS

CreuumanbHO  IpeqHa3HAYEHHbIE WM IOJATOTOBJIEHHBIE  pE3€pBYyaphl  UId
BBIIEP)KUBAHUS WM XpaHEHHs JJI MCIIOJNb30BaHMS HA YCTAaHOBKE MO MepepadoTke
o0y4eHHOro ToIuMBa. PesepByapbl Ui BBIACPKMBAHUS WM XPAHEHUS JTOJDKHBI
OBITh YCTOWYUBBI K KOPPO3MOHHOMY BO3JICUCTBHIO a30THOW KHCJIOTHI. Pe3epByaphl
AJI1 BBIACPIKHMBAHUA HJIM  XPAHCHUA OGBI‘-IHO HU3roTaBJIMBAOTCA U3 TaKHUX
MaTepUajoB, KaK MaJOyIJepOANCThIe HEP)KAaBEIOIINE CTalld, TUTAH WM LHUPKOHUI
WM JpyrHue BBICOKOKAYECTBEHHBIE Marepuaibl. PesepByapbl Uil BBIACPKUBAHUS
WIM XpaHEHUS MOTYT OBITh CKOHCTPYMPOBAaHbI TaKUM 00pa3oM, dYTOOBI HUX
OKCIUTyaTagud U TCXHUYCCKOC OGCJIy)KI/IBaHI/Ie NPpOU3BOANINCHE JUCTAHIIMOHHO, U
MOTYT MMETh CIEAYIOIIUE OCOOCHHOCTH C TOYKU 3pPEHUS KOHTPOJS 3a SIACPHOI
KPUTHYIHOCTBIO:

1) OOpHBII PKBUBAJICHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIIUH PaBEH IO MECHBIIICH
mepe 2%, 6o

2) UWIUHAPUYECKHE pe3epBYyaphl UMEIOT MaKCUMaIbHBIN nuaMmetp 175 MM, o

3) TOpsSMOYTOJIbHBIM WM KOJBLEBOW pe3epByap HMMEET MAaKCUMAJIbHYIO IIUPUHY
75 MM.

[NHOACHUTEJIBHOE 3AMEYAHUE

Ha orame »SKCTpakiMu pacTBOPUTEIEM OOpa3ylOTCs TPU OCHOBHBIX
TEXHOJIOTMYECKUX ITOTOKA JKUIKOCTH. PesepByapsl i BbIAEPKUBaHUSA
WIM XpaHCHUs WCIOJB3YIOTCS B JaibHeimieir o0paboTke BCeX Tpex
MMOTOKOB CJICTYIOIIAM 00pazoM:

a) PactBop umcTOoro HHTpaTa KOHILIEHTPUPYETCS BBIMapUBAaHUEM U
MIPOUCXOUT TMPOLIeCC ACHUTPAINH, T/Ie OH MpeBpallaeTcs B OKCUJ ypaHa.
DTOT OKCHUJ] TOBTOPHO MCTIOJB3YETCS B SIICPHOM TOTUIMBHOM ITHKJIE.

b) PactBop BBICOKOAKTHUBHBIX MPOAYKTOB JIEJICHUS 00BIYHO
KOHIEHTPUPYETCSA BBIITAPUBAHUEM u XPaHUTCS B BHJIC
KOHILIEHTPUPOBAHHOM KUIKOCTU. IDTOT KOHIEHTPAT MOKET BIOCIEACTBUU
MIPOWTH BBITIAPUBAHKUE WM OBITh IPe0Opa3oBaH B (HOpMY, IPUTOTHYIO JIIS
XPaHEHHUsI WIH 3aXOPOHEHUS.

c¢) PacTBop uncToro HUTpaTa MIYTOHUS KOHLEHTPUPYETCS U XPAHUTCS J10
IIOCTYIUIEHHsS Ha JajbHEHIIME OJTalbl TEXHOJOTMYECKOIO Ipolecca.
B gactHOCTH, pe3epByapsl I BBIAEPKUBAHUS WIM XPAaHECHHs PAaCTBOPOB
IUTyTOHUSI KOHCTPYHUPYIOTCSI TAKUM 00pa3zoM, 4ToObl N30€KaTh CBA3aHHBIX
C KPUTHYHOCTHIO MPOOJIEeM, BO3HUKAIOUIMX B pe3yJjbTaTe U3MEHEHHH B
KOHIIEHTPALUU WU (pOopMe JaHHOTO MOTOKA.
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3.5. Cucrembl H3MepeHHUs] XAPAKTEPUCTUK HEWTPOHHOI0 MOTOKA JJIs1 KOHTPOJIS
TeXHOJIOTHYeCKOro nmpouecca

CucremMpl  M3MEpEHMs]  XapaKTEPUCTUK  HEUTPOHHOIO  IMOTOKAa,  CHELUAIBHO
MpelHa3HaYeHHble WM TOATOTOBJIEHHBbIE JJIs MHTErpallid M UCIOJIb30BaHUS C
CUCTEMaMM aBTOMAaTU3UPOBAHHOIO KOHTPOJS TEXHOJOTMYECKOrO IIpoliecca Ha
YCTaHOBKE 10 IepepadoTKe 00yUYeHHBIX TOIUITUBHBIX 3JIEMEHTOB.

[NOACHUTEJIbBHOE 3AMEUYAHUE

OTH CUCTEMBI MO3BOJSAIOT IPOBOAUTH AKTUBHOE M IIACCUBHOE U3MEPEHHE U
JUCKPUMHUHALIMIO HEMTPOHOB B LIEAX OIpPENEICHUs KOJIMYECTBA M COCTaBa
pacmensomerocss Marepuana. [IoaHBIA KOMIUIEKT CHUCTEMBI COCTOHMT U3
reHeparopa HEUTPOHOB, AETEKTOPA HEUTPOHOB, YCHIIUTEIECH U DIIEKTPOHUKH
IU1s1 0OpabOTKM CHTHAJA.

Oroli mo3WIMENH He OXBaThIBAIOTCA MPHOOPHI Ui JETEKTUPOBAHUS U
M3MEPEHHUS] HEUTPOHHOTO NMOTOKA, KOTOPBIE NPEAHA3HAYEHBI AJIs LIeJIeH ydeTa
SJIEPHOTO MaTepuana W TapaHTUH WU JII0OOr0 APyroro NpHUMEHEHHs, He
CBA3aHHOIO C  MHTErpalliedl M  HCIOJB30BAHHEM C  CHCTEMaMu
aBTOMATU3MPOBAHHOTO KOHTPOJI TEXHOJIOTUYECKOTO MPOLECCa Ha YCTaHOBKE
10 nIepepaboTKe 00JIyUYEHHBIX TOMJIMBHBIX HJIEMEHTOB.

4. YcraHoBKH 1JIS M3roTOBJIEHHS] TOIUVIMBHBIX 3J1€EMEHTOB SAICPHBIX PEAKTOPOB M
CNCHUAJTBbHO MPEAHAZHAYCHHOE WX IOATOTOBJICHHOE /1J1d1 3TOI'0 060py;[013afme

BBOJHOE 3AMEYAHUE

TonnuBHbBIE 1EMEHTHI SACPHBIX PEAKTOPOB M3TOTABIMBAIOTCS U3 OJHOTO
HIJIN 60)168 HCXOAHBIX WJIM CHICHUAJIBHBIX PpAaCHICIIAIOINXCS MaTCpHUaIOB,
YIOMSHYTHIX B YacTH A HACTOSINErO NPHIOXKEHUs. [ M3roTOBICHUS
OKCHJHOI'0 TOILIMBA, HaH60nee pacnnpoCTpaHCHHOI'0 THUIIA TOILJIMBA,
uMeercst 00OpyJIOBaHHME JJsl IIPECCOBAaHHMA  TaONETOK, CIIEKaHUS,
nuugoBaHus U COPTUPOBKH.  Omepanuu cO CMEIIAHHBIM OKCHIHBIM
TOILUIMBOM IIPOU3BOJAATCA B IICPUYATOYHBIX OoKkcax (I/IJ'II/I 3KBHUBAJICHTHBIX
Kamepax) /10 MOMEHTa MX TepPMETH3aluu B 0000uKy. Bo Bcex ciyuasx
TOILJTMBO T€PMETH3HPYETCSI BHYTPH COOTBETCTBYIOIIECH 000I0UKH, KOTOpast
NpeJHa3HaueHa BBINOJHATH POJIb MEPBHYHOTO Oaphepa, ¢ TeM 4TOOBI BO
BpeMsl JKCIUTyaTallUM peakTopa OOeCHeurBaIUCh NpUEMIIEMblEe pabouue
XapaKTEPUCTHKH U OE30MacHOCTh TOIUTMBA. Takke BO BCEX CIlydasx B
Lemsix o0ecreueHus MpeacKa3yeMoro u 0e30MacHOro MOBEICHUS TOTLIMBA
HEOOXOJIMM TOYHBIH, 10 MCKIIOYUTEIFHO BBICOKHX CTaHIAPTOB, KOHTPOIb
TEXHOJIOTUYECKUX MPOIECCOB, ONEPaAIiii 1 000PYIOBaHUSI.

[NHOACHUTEJIBHOE 3AMEYAHUE

[Ipenmersl 00OpymOBaHUS, KOTOpBIC, KAaK CUHMTACTCS, TOINAJAIOT TIOJ
3HaYeHue (pas3bl "M CHENHATBbHO MPEIHA3HAYCHHOE WM MOJATOTOBICHHOE
obopynoBaHue" i WM3TOTOBJICHHUS TOIUTUBHBIX SJIEMEHTOB, BKIIIOYAIOT
00opyI0BaHUE, KOTOPOE:
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a) OOBIYHO BCTYMaeT B HEMOCPEJACTBEHHBIH KOHTAKT C MOTOKOM
oOpabaTeiBaEMOTO  SEPHOTO  MaTepHaja WIM  HETOCPEICTBEHHO
00pabaTbIBaeT €ro, WK XKe yIpaBiIsIeT UM;

b) repMmeTuzupyeT AAEpPHBIA MaTepral BHyTPU 000JTOUKH;

C) MPOU3BOIUT MPOBEPKY FEPMETUIHOCTH OOOJOUKH MITH CBAPHOTO IITBA;
d) mpouzBoauT MIPOBEPKY OKOHYATEJIbHON 00paboTKu
TepMETU3UPOBAHHOTO TOILIIMBA; WIIH

€) UCIIOJIb3YeTCs Ui COOPKH TOITMBHBIX DJIEMEHTOB PEaKTOpa.

Takoe oOopynoBaHHME WM CUCTEMbI OOOPYIOBaHUS MOTYT BKJIOYATh,
HaIpuMmep:

1) HOTHOCTBIO ~ ABTOMATU3UPOBAHHbIE TMOCTHI  KOHTPOJA  TaOJETOK,
CHCIMAIEHO TPEJHA3HAYCHHBIC WM TIOJTOTOBJICHHBIC IS TPOBEPKHU
OKOHYATCJIbHBIX paSMCpOB nu HOBCpXHOCTHBIX ,Z[G(I)CKTOB TOIIJIMBHBIX
TaOIETOK;

2) aBTOMaTHYECKHE CBAPOYHBIE allapaThl, CIEUAIBHO IPEeIHA3HAYCHHbIE
WJIM TTOATOTOBJICHHBIC /IS IPUBAPUBAHUS KOHIIECBBIX 3arIIyIICK TBAJIOB;

3) IIOCTBI AaBTOMATHUYCCKOI'O HUCIIBITAHUA U KOHTpOHH, CIICIIMAJIBHO
MpeHA3HAYCHHBIC HWJIU IMOATOTOBJICHHBIC JUIS MPOBEPKH T'€PMETHYHOCTH
T'OTOBBIX TB3JIOB,

4) cucTeMBbI, CICIUAIBHO MPeIHA3HAYCHHBIC WM TOJITOTOBIICHHBIC IS
HN3TOTOBJICHUA 060JIO‘-IKI/I SIIICpHOFO TOILJIMBA.

B HammeHoBanme 3  OOBIYHO  BXOAUT OOOpYyJIOBaHUE  JJIA:
a) PEHTTEHOBCKOTO KOHTPOJSI CBApHBIX IIBOB KOHIIEBHIX 3arilylieKk
TB3JIOB, b) OOHApYXEHUS yTEUYCK TS U3 3alOJHCHHBIX O]
JABJICHUEM TBDJIOB, M C) TaAMMa-CKaHUPOBAHUS TBAJIOB JUISI IPOBEPKHU
CIUTOITHOCTH  TOIUIMBHOTO  CcTO0a  (NMPaBMIIBHOCTH  3arpy3Ku
TOTUTUBHBIX TaOJIETOK BHYTPH).

5. YcraHoBkHM /s pa3/iesieHHsl U30TONOB NMPUPOIHOr0 YpaHa, 00eJHEHHOI0 ypaHa
WIH CHeNHATBHOIO0 PpacllelUIAIIIerocss Marepuajla H  000pyAoBaHHe, KpoMme
aHAJUTHYECKHX NPHOOPOB, CIENHAIBLHO NpPeAHA3HAYEHHOEe MJIN MOATr0TOBJIEHHOE /IS
3TOro

BBOJHOE 3AMEYAHUE

YcraHoBKM M 00OpyAOBaHWE 7Sl pa3[esieHHus W30TOMOB ypaHa BO MHOTHUX
Cly4yasx BeCbMa TMOJOOHBI YCTAaHOBKAM M OOOPYIOBAaHHUIO IJIsi pa3feicHUs
CTaOUIBHBIX HM30TONOB. B OTHENBHBIX cIydyasx H3JI0KEHHBIE B paszfelne 5
Mepbl KOHTpOJ'IH TAKXC HpI/IMeHI/IMH COOTBETCTBCHHO K yCTaHOBKaM 158
000pyOBaHHUIO, TIPEIHA3HAYCHHBIM JIJISl pa3/IelIeHuss CTAOMIBHBIX H30TOIOB.
DT Mepbl KOHTPOJIsSi YCTAaHOBOK W OOOpYIOBaHMSI IJisi pa3leicHUs
CTaOUIBHBIX HW30TOINOB SBISAIOTCS JOMOJHUTEIBHBIMH K MepaM KOHTPOJIS
YCTAaHOBOK W  OOOpYyIOBaHHUsA, CIEUUATBHO TMpPEIHA3HAYCHHBIX  HWIJIH
MOJTOTOBJICHHBIX i 00pabOTKM, WCHONB30BAaHUS WM TMPOU3BOACTBA
CIELMAIBHOTO PACIICIUIAIOEroCs MaTrepuana, BKIIOYEHHbIX B McXonHbId
CIIUCOK. DTH JOIMOJHUTENbHBIE MEpPbl KOHTPOJIS, U3JI0KEHHBIE B pas3zeine 5, B
OTHOIICHUHA CTa6I/IJ'II>HI)IX MU30TOIIOB HC HpI/IMeHﬂIOTCH K 060p}/I[OBaHI/IIO, B
KOTOPOM HCIOJIB3YETCS POLIECC 3IEKTPOMArHUTHOTO pa3/IeJI€HUsI H30TOMOB.
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[IpoueccaMu, K KOTOPBIM H3IIOKEHHBIE B pasieie 5 Mephl KOHTPOJIS B
OTHOIICHWHM yCTaHOBOK W OOOPYIOBAaHWS pPaBHO TNPUMECHHUMBI  BHE
3aBUCHUMOCTHU OT MPCAIIOJIaracMoro UCroJIb30BaHud IJid pa3aCICHUS U30TOIIOB
ypaHa JM00 CTaOWJIBHBIX W30TOTIOB, SIBJISIOTCS: Ta30ICHTPU]YKHBIH METO,
razonuPy3moHHBIII  METOJ, TPOIECC IUIA3MEHHOTO  pasleleHus |
a’pOIMHAMHYECKHE TTPOIIECCHI.

Cremnenb Mogo0usi HEKOTOPBIX IMPOIIECCOB TPOIECCY pa3lIeiCHHs] W30TOMOB
ypaHa 3aBHCHT OT TOTO JJIEMEHTa (CTaOWIBLHOTO U30TOMA), KOTOPBINA
MoJBEpraerca pasfeieHuto. TakuMH TMpoleccaMu SBISIOTCS: JIa3epHbIE
mpouecchl  (HampuMmep, MOJIEKYJISIPHBIIT METOJ JIa3epHOr0  pasJieeHUs
M30TOMNOB U JIa3€pPHOE pa3/ielIeHHe M30TOMOB MO METOAY aTOMApPHBIX MapoB),
XUMUYECKH OOMEH W HOHHBIM 0oOMeH. [lo3ToMy mpaBHUTENbCTBA AOJKHBI
IMPOBOAWTL OLICHKY 3THX IMPOLECCCOB B KAXKAOM OTACIBHOM CJiydac IJis TOTIO,
YTOOBl COOTBETCTBYIOIIMM OOpa30M NPUMEHATh H3JI0XKEHHbIE B paszfelne 5
MCPBI KOHTPOJIA K UCITOJIB30BAHUTO CTaGI/IHLHBIX HN30TOIIOB.

[TpenmeTs! 000pynOBaHUs, Ha KOTOpHIE, KaK CUYHUTAETCS, PACHpPOCTPAHSICTCS
3HaueHue (paspl  "oOopynoBaHHME, KpOME AHAIMTUYECKUX MPUOOPOB,
CIeUUaTbHO TNpPEJHA3HAYCHHOE WM MOATrOTOBICHHOE" sl  pa3feieHus
M30TOIIOB ypaHa, BKIIOYAIOT B ceOsl:

5.1. Ta3oBble HeHTPU(PYIH W Y3Jbl 1 KOMIOHEHTHI, CIENUAIBHO NMpPeIHA3ZHAYEHHbIE
WM MOATr0TOBJIEHHbBIE /1JIs MCN0JIb30BAHUS B Ia30BbIX HeHTpUQyrax

BBOJAHOE 3AMEYAHUE

lazoBas ueHTpudyra OOBIYHO COCTOMT W3  TOHKOCTEHHOTO(BIX)
nuauHApa(oB) AuamMeTpoM OT 75MM g0 650 MM ¢ BepTHUKAIbHOU
LIEHTPAIbHOM  OChlO,  KOTOpBI(e) momemieH(bl) B  BaKyyM U
BpamaeTcsA(10Tcs) ¢ BBICOKOM OKPYXKHOUM cKopocThio mopsiaka 300 m/cex
win Oonee. Jna AOCTHKEHHUs OONBIION CKOPOCTH KOHCTPYKIHMOHHBIE
MaTepuallbl BPAIIAIONIMXCS KOMITIOHEHTOB JIOJDKHBI HMETHh BBICOKOE
3HAYEHUE OTHOIICHHUS MPOYHOCTH K IUIOTHOCTH, a POTOpHas cOopka H,
CJIEIOBATENIbHO, OTAEJbHBIE €€ KOMIIOHEHTHI JOJDKHBI M3TOTOBIISITHCS C
BBICOKOM CTEMEHbI0 TOYHOCTU, UTOOBI pa3zbaniaHc ObUT MUHUMAIIBHBIM.
B otnmume ot mpyrux HeHTpUQyYT TrasoBasi HeHTpUdyra aius oOorameHus
ypaHa UWMeeT BHYTPH pOTOPHOM Kamepbl  Bpalaoulyrocs(uecs)
neperopoaky(n) B Qgopme OUCKa W HENOJABIKHYIO CHCTEMY MOJAYd M
orBoga raza UFs, cocrosimyio 1Mo MeHbIIEH Mepe U3 TpeX OTAETbHBIX
KaHaJIOB, JIBA M3 KOTOPBIX COCTUHEHBI C JIOMATKAMHU, OTXOISAIIMMHU OT OCH
potopa k nepudepuitHoi YacTu pOTOPHON KaMephl. B Bakyyme HaxXoauTcs
TaKXKe PsJI BAKHBIX HEBPAIIAIOUINXCS JIEMEHTOB, KOTOPBIC, XOTSI © UMEIOT
0CO0YI0 KOHCTPYKIIMIO, HE CIIOKHBI B M3TOTOBJICHUU M HE U3TOTOBIISIFOTCS
U3 YHUKaJbHBIX MarepuanoB. lLleHTpudykHas ycTaHOBKa, OIHAKO,
TpeOyeT OONBIIOro Yucia 3TUX KOMIOHEHTOB, TaK YTO HUX KOJIUYECTBO
MOJKET CITYXXHUTh Ba)KHBIM WHAMKATOPOM KOHEYHOTO UCTIOIH30BAHUSI.
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5.1.1. Bpamarwmuecss KOMIOHEHTHI

a) IlosHbIEe pOoTOpHBIE COOPKH:

ToHKOCTEHHBIC HWIMHIPHI WIH PSAJ COSTUHEHHBIX MEXKIY COO0N TOHKOCTEHHBIX
HWIMHIPOB, M3TOTOBJIEHHBIX W3 OJHOrO WIM Oojiee MaTepuajoB C BBICOKHM
3HaYEHUEM  OTHOIICHHS  MPOYHOCTH K  IUIOTHOCTH,  yKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHHWUN x Hactosmemy pazaeny. CoennHeHue
MWIMHIPOB MEXIY COOOW OCYIIECTBISIETCS MPU MOMOINHM THOKHUX CHIL()OHOB WU
KOJIEIl, ONHWCAaHHBIX B dacTt 5.1.1.c) HIKe. CoOpanHblii  pOTOpP HMEET
BHYTPEHHIOIO(ME) MEPEropoAKy (1) U KOHIEBBIE Y3IIbl, ONMUCaHHbIe B YacTax 5.1.1.d)
u e) Hwke. OaHako rmoigHas cOopka MOXKET ObITh ITOCTaBJICHA 3aKa3UYHWKYy B YaCTHYHO
coOpaHHOM BHJIE.

b) Poropusie TpyOHI:

CrneuualibHO MpEeJHA3HAUYCHHbBIE WU MOATOTOBJICHHBIE TOHKOCTEHHBIC LIWJIMHJPHI C
TOJUIMHON CTEHKM 12 MM WM MeHee, auaMeTpoM OT 75 MM 10 650 Mm,
W3TOTOBJICHHBIE M3 OJHOTO WK OoJiee MaTepUaoB, HMEIOIIUX BBICOKOE 3HAYCHHE
OTHONIIEHUA MPOYHOCTH K IUIOTHOCTH, YyKazaHHbIX B [IOSACHUTEJIBHOM
3AMEYAHUWMU k nacrosimiemy paszaeny.

¢) Kombna nnm cunbGoHbI:

KoMmoneHTsI, cienuanbHO MpeiHa3HAYeHHbIE WA MOJATOTOBICHHBIC AJIs CO3/IaHUS
MECTHOW OMOpbI JJii POTOPHOM TpyOBbl WM COEAMHEHHUS psAla POTOPHBIX TPYO.
CunbhoHBI TPEACTABIAIOT COO0N KOPOTKHE HUIUHAPHI C TOJIIUHON CTEHKH 3 MM
WIM MeHee, auaMeTpoM oT 75MM 10 650 MM, wuMeronmx oauH Trodp u
U3rOTOBJICHHBIE M3 OJHOTO U3 MaTepualioB, HMEIOIIMX BBICOKOE 3HAUYCHUE
OTHONIIEHUA NPOYHOCTH K IUIOTHOCTH, YyKazaHHeIX B [IOACHUTEJIBHOM
3AMEYAHUWMU k nacrosimiemy pasnaeny.

d) Ileperoponku:

Komnonentsl B ¢opme nucka auameTrpoM OT 75 MM 10 650 MM, crneuuanbHO
IpeHa3HaYeHHbIE WU MOJATOTOBJIECHHBIE Ul YCTAHOBKU BHYTPH POTOPHOW TpYyObI
HEHTPUPYIH C 1EIbl0 H30JUPOBaTh  BBITYCKHYIO KaMmepy OT TJaBHOH
pa3IeauTENbHON KaMepsl U B HEKOTOPBIX CIIydasx I yIy4dlIeHUs HUPKYJISIUU ra3a
UFs BHYTpU TJIaBHOHM pa3fequTeNbHON KaMepbl pOTOPHOM TPyObl M M3TOTOBJICHHBIE
U3 OJHOTO M3 MaTEpHUAJIOB, UMEIOIINX BBICOKOE 3HAYEHHE OTHOIICHMS MPOYHOCTH K
mwiotHocTH, ykasaHHbIXx B I[IOSCHUTEJIBHOM 3AMEYAHUMU k HacrosueMy

pazzeny.

€) Bepxuue/HWXKHHE KPBIIIKU:

Komnonentsl B ¢opme naucka amamerpoM oT 75 MM g0 650 MM, cHenuagbHO
NpeJHa3HAYCHHblE WM IOJArOTOBJCHHbIE TaKMM 00pa3oM, YTOOBl TOYHO
COOTBETCTBOBATh JMAMETPy KOHIIOB pOTOPHOW TpyObl M Onaromapst 3TOMY
ynepxuBaTh UFq BHYyTpH ee. DTHU KOMIIOHEHTBHI UCHOJIB3YIOTCA AJIS TOTrO, YTOOBI
MOJICP’KUBATH, YACPKUBAThH HITH COJIEPKATh B ce0€ KaK COCTaBHYIO YaCTh AJIEMEHTHI
BEPXHET0 MOJIIMITHUKA (BEPXHss KPBIIIKA) WK CITY>KUTh B KAUECTBE HECYIIeH 4acTu
BPAIAIOIINXCS 3JIEMEHTOB 3JIEKTPOJBUTATENS U JIEMEHTOB HM)KHETO TMOJIIAITHUKA
(HMXKHSISL KpBIIIKA), W M3TOTOBJSIIOTCA W3 OJHOTO W3 MaTepualioB, HMEIOIIUX
BHICOKOE€ 3HAYCHHWE OTHOMICHUS TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHUMU k HacTosmemy pasaemny.
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[NHOACHUTEJIBHOE 3AMEYAHUE

Marepuanbl, HCIOJB3yeMble  JUISI  BpPAlIAOMUXCS  KOMIIOHEHTOB
neHTpudyT, BKIIOYAIOT CIeAyIoNIee:

a)  MapTEeHCUTHOCTApEIOIIMEe CTalIM, UMEIOIINE MAaKCHUMAaJIbHbIM mpeaesn
npovHocTH Ha pactsbkenue 1,95 I'lla nnm Gonee;

b)  amoMMHUEBBIE CIUIaBbl, HMEIOIIME MAKCUMAJbHBIA  Ipenen
npouHocTy Ha pactshkenue 0,46 I'Tla nim G6onee;

C)  BOJIOKHHCTBIC (HUTEHOMOOHBIC) MaTepHallbl, MPUTOIHBIC IS
WCIIONb30BaHUSI B KOMIIO3UTHBIX CTPYKTypax M UMEIOIIUE 3HAYEHUs
YAEIBHOTO MOAYJsl ynpyroctu 18 x 10° M M Gonee M MaKCHMAJIBHOTO
YACIBHOIO Mpezesia MPOYHOCTH Ha pacTsbkeHue 7,62 x 10° M mmm Gonee
("ynenpHBIA MOIYNh yNpyrocTu" - 3To Moaysib FOHra B H/M?%, neneHHblit
Ha yJIeJIbHBIN BEC B H/M’; "MaKCHMaibHbIit YACIBHBIN Mpees IPOYHOCTH
Ha pacTsHKeHUE" - 3TO MaKCUMAJIbHBIN Mpeiesl TPOYHOCTH Ha PACTSKEHHUE
B H/Mz, JIeJICHHBIN Ha yAeJIbHBIN BEC B H/M3).

5.1.2. CraTnyecKkne KOMIOHEHTHI
a) IloamumHUKY ¢ MarHUTHOM MTOJABECKOM:

1. CneuumanbHo npenHa3HAYE€HHbIE WM MOJTOTOBJICHHBIE MMOALIMITHUKOBBIE Y3IIbI,
COCTOAIINE M3 KOJBIIEBOIO MarHUTa, MOJBEIIEHHOTO B 000iiMe, cozepkaiieit
nemnupytomyto cpexy.  OOoiima wusrotoBnsercs u3 croiikoro kK UFg
Marepuana (cMm. IIOSACHUTEJIBHOE 3AMEYAHMUE k pasneny 5.2.). Maraur
COCAMHAETCS C TMOJIOCHBIM HAKOHEYHUKOM WJIM BTOPBIM  MAarHUTOM,
YCTAaHOBJIEHHBIM Ha BEPXHEW KpBIIIKE, ONMMCAaHHOM B pasaene 5.1.1. €). Maruur
MOJKET UMETh ()OPMY KOJIbLIA C COOTHOLIEHUEM MEX/y BHEIIHUM U BHYTPEHHUM
JIMaMeTpaMu, MEHBIIUM WM paBHbIM 1,6:1. Maruut Moxer uMeTh (Gopmy,
obecrieunBaroONly0 HadalbHyr0 mnpoHunaemocts 0,15 'n/Mm wnmm OGonee, wiam
OCTaTOYHYI0 HaMarHu4eHHocTb 98,5% wnm Oonee, WIM TPOU3BEICHHE
VHIyKIMH HA MAKCHMAIbHYIO HAMPSDKEHHOCTH moist Gomee 80 k/Lx/M°. Kpome
OOBIYHBIX CBOWCTB MaTepuasa, HEOOXOAMMBIM INpPEABAPUTEIBHBIM YCIOBHEM
SIBJIIETCS OTPaHUYEHUE OYEHb MaJIbIMU Jloyckamu (MeHee 0,1 MM), OTKJIOHEHHUS
MarHuTHBIX OCEeH OT TIeoMeTpUYEeCKHX oceil uimM obecrneyeHne o0co0oit
TOMOT€HHOCTH MaTepHasa MarHura.

2. AKTHBHBIE MarHHMTHBIE MNOAIIWITHUKH, CIICHUAJIBHO TMPCAHA3HAYCHHBIC WIIN
IOATOTOBJICHHBIC AJIA MCIIOJIb30BAHUS C Ta30BBIMU HGHTqu)yFaMH.

[TOACHUTEJIbBHOE 3AMEYAHUE
OTU NOJIMITHUKN OOBIYHO UMEIOT CJIEAYIOIINE XapaKTEPUCTUKHU:

e OHHM TMpeJHA3HAYEHBl IS yAEpXKAaHUS B LEHTPAIHHOM IOJIOKECHUH
poropa, Bpaiarouierocs co ckopoctsio 600 ' win 6osnee;

¢ OHHM CBsA3aHbl C HAACKHBIM HCTOYHHWKOM OJICKTPONUTAHHA I/I/I/IJ'II/I C
ucTouHnkoM Oecnepeboiinoro mwmranus (MbII), obGecneunBaronium
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paboTy B TedeHne OoJiee OJJHOTO Yaca.

b) IMogmmmHUKH/ neMdeps:

CrenuanbHO MpeAHA3HAYCHHBIE WM  TOJTOTOBJICHHBIC  IOJIIIUITHHUKH,
coJlepKalllie y3el OCh/YIUIOTHUTENbHOE KOJIbLIO, CMOHTHPOBAHHBIN Ha
nemrdepe. Ocbh OOBIYHO NpeNCTaBIIsIET cOOOI Ball M3 3aKaJCHHOW CTalu C
OJIHUM KOHIIOM B (hopme moiychepsl, U CO CpeIACTBaAaMHU MOJCOCAUHEHUS K
HIDKHEN KpBbIIIKe, OMMcaHHoM B paszzaene 5.1.1.e), Ha apyrom. Ban, onnako,
MOKET OBITh COEIWHEH C THIPOJUHAMHYECKMM NOUNHUKOM. Konblo
umeer ¢opmy TalNeTKu C monaychepruuecKkuM yriayOlieHHeM Ha OJHOM
MOBEPXHOCTU. DTH KOMIIOHEHTBHI YaCTO MOCTABJISIIOTCS OTAENIBHO OT AeMIipepa.

¢) MonexynspHble HaCOCHI:

CrnenvasibHO  NpEeJHA3HAYEHHBIE WM  IOATOTOBJICHHBIE LMJIUHAPBL €
BBITOUCHHBIMU WJIM BBIIABJICHHBIMU BHYTPU CHUPAJIbHBIMUA KaHaBKAMHU U C
BBICBEPJICHHBIMM BHYTPH OTBEPCTUSMHU. THIOBBIMH pa3MepaMHU SIBISIOTCA
CleAyIolne: BHYTPEHHUN nuameTrp oT 75 MM A0 650 MM, TONIIMHA CTEHKU
10 MM wnm GoJiee, ¢ JJIMHOW, paBHOM nuaMmeTrpy wuiau Oosbine. KaHaBku
O0OBIYHO MMEIOT MPSAMOYTOJIbHOE MOIMEPEYHOe CeUeHHe U TIyOuHy 2 MM WU
Oornee.

d) CraTopsl gBUTaTENECH:

CrenuanbHO TpelHa3HAaYeHHbIE WM MOATOTOBIECHHBIE CTAaTOPBI KOJBIEBOM
dopmMBl 11T BBICOKOCKOPOCTHBIX ~MHOTO(A3HBIX THCTEPE3UCHBIX (WM
PEaKTUBHBIX) DJIEKTPOJBUTATENICH TIEPEMEHHOr0 TOKa JUIl CHUHXPOHHOU
paboThl B ycnoBusAx Bakyyma Ha dactote 600 ['m mmm Gosee W MOLTHOCTH
40 BA wmu 6onee. CTtaTOphl MOTYT COCTOSITh M3 MHOTO(a3HBIX OOMOTOK Ha
MHOT'OCJIOHOM KEJIE3HOM CEpJICYHHUKE C HU3KHMHU MOTEPSIMH, COCTABJICHHOM
W3 TOHKHUX IIACTUH, OOBIYHO TOJIIMIUHON 2,0 MM HJIM MEHEE.

e) Kopnyca/mpuemuuku neHtpudyru

KOMIIOHEHTHI, crenuaibHO MPEIHA3HAUYCHHBIC WM TIOJTOTOBIICHHBIC JUIS
pa3MenieHusi B HUX cOOpKHU POTOpHOI TpyObl raszoBoit neHTpudyru. Kopmyc
COCTOUT W3 JKECTKOTO UWIMHApPAa C TOMIMUHOW cTeHKH 10 30MM C
MPEUU3UOHHO 00paOOTaHHBIMHM KOHIIAMU IS YCTAHOBKH TMOANIUITHUKOB U C
OJIHUM WJIM HECKOJbKMMH (hIaHIIaMH i1 MOHTaxa. OOpaboTaHHBIE KOHIIBI
napajuieNnbHbl APYT APYTY U NEPIEHINKYISIPHBI MPOAOIHHON OCH IIJIUHAPA B
npeaenax 0,05 rpagyca win meHee. Kopmyc MoeT Takke MpPENCTaBIATH
c000#1 KOHCTPYKILHUIO SYEUCTOTO THMA AJ pa3MElICHUS B HEM HECKOJIbKHX
MIOJIHBIX POTOPHBIX COOPOK.

f) JloBymiku:

CreuuanbHO NpeJHa3HAUYEHHbIE WM IOATOTOBJIEHHBbIE TPYOKH  JUIs
u3pneuenus raza UFs u3 poropHoil TpyOsl mo meroay TpyOku Iluto (T.e. ¢
OTBEPCTUEM, HAIIPaBJICHHBIM Ha KPYroBOW MOTOK ra3a B pOTOpPHOHM TpyOe, K
npUMepy, MOCPEICTBOM M3rnba KOHIA pajuajbHO PaclooKEeHHOW TpyOKn),
KOTOPBIE MOKHO ITPUKPENUTH K LIEHTPAJIbHON CUCTEME U3BJICUEHUS ra3a.
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5.2. CnenuajibHO TnpeJHA3HAYEHHble WJIM TOArOTOBJIEHHbIE BCIIOMOTraTe/JbHbIE
CHCTEeMbI, 000pPY10BaHHE U KOMIIOHEHTHI /ISl HCNOJIb30BAHNS HA Ta30LeHTPUPYKHOI
YCTaHOBKeE 110 000raleHuIo

BBOJAHOE 3AMEYAHUE

BcmomorarenbHbie CUCTEMBI, obopyoBaHue u KOMITOHEHTBI
ra3oneHTpudy>XKHOM YCTAaHOBKM MO OOOTAICHUIO MPEICTaBISIOT CO00i
CUCTEMBI YCTaHOBKHM, HeoOxoaumbie nis nogauu UFg B neHTpudyru, mans
CBSI3W OTJACIBHBIX IEHTPUPYT MEXITy CcoO0H ¢ I1enpo o0pa3oBaHM
KacKa/IoB (MJIU CTyIEeHEH), 4TOObI JOCTUYh 0O0Jiee BHICOKOTO OOOTAIlEHUS U
mu3Bieub "mpoaykt" u "xBocTel" UF¢ u3 nenrpudyr, a rakxe o0opyaoBaHue,
HeoOXoauMoe JUIsi TPUBEACHHUS B JEHCTBUE MEHTPUDYT WIH JUIS
YIIPaBIICHUS! yCTAHOBKOM.

O6pryno UFg ucmapsieTcss M3 TBEpIbIX BEIIECTB, MOMEIICHHBIX BHYTPH
MOJOTPEBAEMbIX aBTOKJIIABOB, M TIOJA€TCSA B Tra3000pa3Hoil ¢opme K
neHTpudyram dYepe3 CUCTEMY KOJJICKTOPHBIX TPyOOIpPOBOIOB KacKaja.
"Ilponykt" u "xBocthl" UFg, mocTymaronme w3 UeHTpUPYT B BHJE
ra3o00pa3HbIX MOTOKOB, TAKXKE MPOXOAT YEPe3 CHUCTEMY KOJIEKTOPHBIX
TpyOOIPOBOJIOB Kackajla K XOJOJHBIM JIOBYImIKaMm (paboTaromuM Tpu
temreparype okosio 203°K (-70°C)), rie OHH KOHIECHCHUPYIOTCS M 3aTeM
MOMEIAI0TCSA B COOTBETCTBYIOIINE KOHTEHHEPHI ISl TPAHCIIOPTUPOBKH MIIH
xpaHeHusi. Tak Kak yCTaHOBKA MO OOOTAIIEHHUIO COCTOUT U3 MHOTHX THICSY
ueHTpudyr, coOpaHHBIX B KacKaJbl, CO3JAIOTCS MHOTOKHJIOMETPOBBIE
KOJUIEKTOPHBIE TPYyOONPOBOABI KACKaJOB C THICSYAMH CBApHBIX IIIBOB,
MpUYEM CXeMa OCHOBHOM YacTH UX COCJAMHEHUM MHOTOKPATHO
noBTopsieTcsi. OOOpynOBaHUE, KOMIIOHEHTHI M CHUCTEMBI TPYyOOIPOBOIOB
U3TOTOBJISIIOTCS. C  COOJIIOJIGHUEM BBICOKMX TpeOOBaHUN K BaKyyM-
TJIOTHOCTU U YUCTOTE 0OPAOOTKH.

[NOACHUTEJIBHOE 3AMEUYAHUE

HekoTtopeie u3 mepeyucIeHHbIX MNpeaMETOB 000OpYAOBaHHS BCTYMAIOT B
HEMOCPEICTBEHHbI KOHTAKT C TexXHoJormueckum razom UFs wim
HEMOCPEACTBEHHO YIPABISAIOT paboToil HeHTpUdyr U MpoXOoXKIACHUEM Ta3za
oT uUeHTpupyrm K T1eHTpudyre W U3 Kackaga B KaCKas.
Kopposuonnocroiikue k UFs MaTepuansl BKIIOYAtOT MEb, MEAHBIE CILIABHI,
HEPKABEIOLIYIO CTallb, AJIIOMUHUWA, OKCHJ aJIIOMHUHUSA, aJTOMUHUEBBIC
CIUIaBbl, HUKENb WM CIUIaBbl, cofepxamue 60% wu Oonee HUKENS, U
(TOpUPOBAHHBIC YTIIEBOIOPOIHBIC TIOJTUMEPHI.

5.2.1. CucreMsbl nogaum/cucreMsl 0TBoAa "'mpoaykTa' u '"XBoCcTOB"

CrneunanbHO NpeJHA3HAUYEHHbIE WM TOJTOTOBJIEHHBIE TEXHOJOTMYECKHE CHCTEMBbI
win obopylroBaHME s OOOraTUTENbHBIX YCTAHOBOK, M3TOTOBJIEHHBIE WIIU
3alMIICHHBIE TMOKPBITHEM M3 Koppo3moHHocToMkux Kk UFg Marepuanos,
BKJIIOYAIOIIIHE:

a) TIMTAIONIME aBTOKJIABBI, MEYM WM CUCTEMBI, HcHoJib3yeMmble st moxaun UFg
IUTsL TIpoliecca 00oramieHus;
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b) nmecyOGmumaTOphl, XOJIOAHBIC JIOBYIIKM WJIM HACOCHI, HCIIOJIb3yEeMble IS
BeiBeieHUs1 Harperoro UFg w3 mporecca oboramieHuss sl MOCTEAYyIONIEH
nepeaavu;

C) CTaHIWHU OTBEPXKACHUS WU OXHWKEHUsI, HCTIOJIb3yeMble sl BbhiBeneHus: UFq u3
mpoiiecca odoramieHust myTem cxxatus u nepeBojia UFg B )UIKYIO WU TBEPAYIO

popmy;

d) cranmum "mpoaykra" wiam "XBOCTOB", Mcmonb3yembie s nepemenienns UFg B
KOHTEUHEPHI.

5.2.2. MamMHHbIE CHCTeMbI KOJJIEKTOPHBIX TPYOOIIPOBOI0B

CrienmanbHO NpeAHAa3HAUYEHHBbIE WM MOJATOTOBIIEHHBIE CUCTEMbI TPYOOMpPOBOJIOB U
KoJIeKTopoB 1isi yaepxkanuss UFg BHyTpu TEeHTpU(YKHBIX KacKaJloB. ITa CETh
TPyOOIIPOBOIOB OOBIYHO MPEICTABIACT COOOH CHCTEMY C "TPOWHBIM" KOJIJIEKTOPOM,
U Kaxaas HeHTpudyra CoeAMHEHa ¢ KaXIbIM U3 KOJUIEKTOpoB. ClenoBaTenbHO,
CXeMa OCHOBHOM YacTH UX COEAMHEHHUs MHOTOKPATHO MOBTOpsieTcss. OHa MOJHOCTHIO
M3TOTABJIMBACTCS WM 3alIMINACTCA MNOKphITUEM M3 cTOoMKMX K UF¢ marepuanos
(cm. TIOSICHUTEJIBHOE 3AMEYAHMUE k Hacrosiiemy pasfieny) ¢ COOI0IeHHEM
BBICOKMX TPEeOOBaHUI K BAKYyM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.

5.2.3.CnieninajibHble CTONOPHBbIE M PeryJIMPYyOIIHe KJIANAHbI

a)  CromopHble KIamaHbl, CIEUUATBHO MpEAHA3HAYEHHBIE WM MOATOTOBJICHHbBIC
Uit paboThl Ha Ta3000pa3HBIX IMOTOKAX IIOJIaBa€MOMl MaccChl, «IPOAYKTa» WIH
«xBocToB» UF¢ Ha oTIenpHOM ra30Boi HeHTpUdyre.

b) Pyunble win aBTOMaTHYEeCKHE CTOMOPHBIE U PETYJIUPYIOUIME KIamaHbl C
CWIb(OHHBIM YIUIOTHEHUEM, H3TOTOBIICHHBIC WM 3allHUIICHHBIC MOKPHITHEM W3
Koppo3noHHOCTOMKUX K UFg MaTepuanoB, BHyTpeHHUM quaMeTpoM oT 10 1o 160 MM,
CHEUUaJbHO TMpEeAHA3HAYEHHbIE WM TOJATOTOBJICHHBIE JUIsI HCIOJNb30BAaHUA B
OCHOBHBIX M BCIIOMOTATEIbHBIX CHCTEMaxX Ta30LUEHTPU]PYKHBIX YCTAHOBOK IO
00oraleHuro.

[NOACHUTEJIBHOE 3AMEUYAHUE

TunuyHele cHenuanbHO INPEIHA3HAYCHHBIC WJIM IIOATOTOBICHHBIC KIIAIlaHbI
BKJIIOYAIOT KJIAMlaHbl C CHJIB(OHHBIM YIJIOTHEHUEM, OBICTPOJIEHCTBYIOIIHE
3aropHbIe KJIanaHbl, ObICTPOAEHCTBYOIIME KIIallaHbl U Jp.

5.2.4.MacccniekTpoMeTpbl/UcTOYHUKHA HOHOB 111 UF¢

CrneunanbHO  IpeIHAa3HAYCHHBbIE WM  IOATOTOBJICHHBIE  MAacC-CIIEKTPOMETPBHI,
CIIOCOOHBIE MPOU3BOAUTH MpsiMOM o0TOOp mpoO wu3 ra3oBbix MOoTOoKOB UF¢ u
o0ajaromye MoJHbBIM HaOOPOM CIIEeIYIOIIUX XapaKTePUCTHK:

1.  obecrieunBalOT U3MEPEHUE 3HAUEHUI MAcCCOBBIX YHMCENl aTOMOB, paBHbIX 320 u
0oJiee, 1 UMEIOT pa3pelIarollyo CIOCOOHOCTS Jiydie, yeM 1 x 320;
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2. HUCTOYHUKHN HOHOB CKOHCTPYUPOBAHBI HJIM 3alllUIICHBI IIOKPBITUEM U3
HHUKCJICBBIX, MCIHO-HUKECIJIICBBIX CILIABOB C BECOBBIM COJACPKAHHUEM HHKEIIA 60% wnnmm
60.]186, HJIN XPOMOHUKCIJICBBIX CIIJIABOB,

3. coaep)KaT HOHU3AIIMOHHBIE HCTOYHUKHU ¢ OOMOApAUPOBKOM 3JICKTPOHAMHU;
4.  copepXkaT KOJUIGKTOPHYIO CUCTEMY, IPUTOIHYIO JJIsi U30TOITHOTO aHAU3a.
5.2.5.1Ipeodpa3oBaTesin 4aCTOThHI

[TpeoOpaszoBareny 4acTOTHI (TakkKe HM3BECTHBIE KaK KOHBEPTOPHI WIM WHBEPTOPHI),
CIIENIUAJILHO TPETHA3HAYCHHBIE WM TOATOTOBIICHHBIE JIi TUTaHUS CTaTOPOB
JBUTATENEH, OompeAeNieHHbIX B moAamyHkTe 5.1.2.d), wim dYacTu, KOMIOHEHTHI U
moAcOOpKHM Takux Npeodpa3oBaTeieil YacTOThI, 00JagaloNMe MOJHBIM HabOpoOM
CIIeIyIOIINX XapaKTePUCTHK:

1. mHOTOda3HBIN YacTOTHBIN BbIX0 B 600 I'1 uiu 6onee;
2. BBICOKAsi CTAOMIBHOCTH (cO cTabmnm3anueit yactotel ayutie 0,2%);

5.3. ChnenuajbHO NMpeJHA3HAYEHHbIC WM NMOATOTOBJIEHHbIE COOPKH M KOMIIOHEHTbI
JJIS KCIOJIb30BaHUs NpH razoaudPy3noHHomM o0orameHnu

BBOJAHOE 3AMEYAHUE

[Ipu razoauddy3noHHOM METOJe pa3AeNeHUs] U30TOMOB ypaHa OCHOBHOM
TEXHOJIOTHUECKOM  COOpPKOWM  SIBISETCA  CHCIHUAIBHBIA  TTOPUCTHIN
razonudpy3roHHbI  Oapbep, TEIIOOOMEHHHMK I OXJKICHUS Tasza
(KOoTOpBIN HarpeBaeTcsi B MPOIECCE CXKATHUS), YIUIOTHUTENbHbIE KJamaHbl U
perynmpyromue KianaHel, a Takke TpybompoBonbl.  [lockonpky B
razoanudy3MOHHON TEXHOJOTUH HCIIOJIB3YEeTCS IMEeCTUPTOPUCTHIN ypaH
(UF¢), Bce obopymoBaHue, TpyOOIIPOBOABI M MOBEPXHOCTH U3MEPHUTEIBHBIX
npuOOpoB  (KOTOpPBIE BCTYMAalOT B  KOHTAKT C Ta30M) JOJDKHBI
W3TOTABIIMBATHCS W3 MATEPUAIOB, COXPAHSAIOIMIUX CTaOWIBHOCTh TIPH
koHtakTe ¢ UFq. Tazomuddy3monnHas yctaHOBKa COCTOWT W3 pslia TaKUX
cOOpOK, TaKk YTO UX KOJMYECTBO MOKET OBITh Ba)XHBIM TIOKa3aTelieM
KOHEYHOT'O TIPETHA3HAYCHHSI.

5.3.1. T'azoauddy3nonnbie 6apbepbl 1 MATEPHAJIBI A HUX

a) CpoeumanbHO MpeAHA3HAYEHHbIE WIM TOJATOTOBJIEHHBIE TOHKHE, TIIOPUCTHIE
¢unbTpel ¢ pazmepom mop 10-100 HM, TONIIMHONW 5 MM WM MEHbIIE, a Ui
TpyOuaTeix ¢GopM auaMeTpoM 25 MM WM  MEHbIIE, W3TOTOBJICHHBIE W3
METaJUINYECKUX, MOJIMMEPHBIX Win KEepaMHUYECKUX MaTepHasoB,
kopposuonHoctoknx kK UFs (cm. [IOSACHUTEJIBHOE 3AMEYAHUE «
pazgeny 5.4), u

b) CIICIIUAJIBHO ITOATIOTOBJICHHBIC COCOUHCHHUSA WIIU HOpOHIKI/I IJIsI U3TOTOBJICHUSA
TakuX GuibTpoB. Takue COCIMHEHUS W MOPOIIKU BKJIFOYAIOT HUKEIh WU CILIABHI,
coaepxamue 60% wunm Oonee HHKeNs, OKCHA amoMuHHus win croiikue k UFg
MOJTHOCTBIO (PTOPHPOBAHHBIC YIJIEBOJOPOIHBIE MOIUMEPHI ¢ YUCTOTOW 99,9% mo
Becy WM Oojee, pazMepoM dacTui MeHee 10 MKM W BBICOKOW OIHOPOTHOCTHIO
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5.3.2.

5.3.3.

JaCTUll 1O KPYNHOCTH, KOTOPBIC CIICHUAJIBHO MOArOTOBJICHBI IJIsI HU3IrOTOBJICHUSA
ra3oau¢y3HOHHBIX 0aphEPOB.

Kamepsl nuddysoposn

CrnennanbHO TpeAHA3HAYCHHBIE WM IOJATOTOBICHHBIE T'€PMETHYHBIC COCYIBI IS
NOMEIICHUsT B HUX ra30audy3HOHHBIX 0apbepoB, H3TOTOBJIECHHBIC MU
3amuieHHble TokpeiTueM u3 cToikux k UFg matepuanos (cm. I[IOSACHUTEJIBHOE
3AMEYAHMUE « pazneny 5.4).

Kommnpeccops! u razonyBku

CrnenuaiibHO NMpeJHAa3HAYECHHbBIE WU OATOTOBIIEHHBIE KOMIIPECCOPHI WU Ta304YBKU C
MPOU3BOAUTEILHOCTBIO Ha Bcoce 1 M B munyTy i 6onee UFg u ¢ maBineHuem Ha
Bbixozie 10 500 kIla, npegHazHaueHHbIE AJI1 JOJTOBPEMEHHOM SKCIUTyaTallud B Cpesie
UFs, a Taxxke otnenbHble COOpPKM TaKUX KOMIIPECCOPOB M Ta30IyBOK. OTH
KOMIIpECCOPBl M Ta30QyBKHM HUMEIOT nepenan pgasieHus 10:1 wnim MeHee u
M3rOTABJIMBAIOTCS WM 3allMIIaloTCs MOKphITUEM H3 cToikux kK UFg martepuanon
(cm. ITOSACHUTEJIBHOE 3AMEYAHUE « pazneny 5.4).

5.3.4.

5.3.5.

YnaorHenus BpalalIuxcsa BajaoB

CHGHI/IaJIBHO NpeaAHa3HAYCHHBIC WX IMOATIOTOBJICHHBIC BAKYYMHBIC YIINIOTHCHUA,
YCTaHOBJICHHBIE HA CTOPOHE MOJAaYM M Ha CTOPOHE BBIXOJA JUIsl YIJIOTHEHUS Baa,
COCIMHSIOLIETO0 POTOP KOMIIpeccopa WM Ta30AyBKU C MPUBOJHBIM JBUTATENIEM, C
TeM 4TOOBbI 00eCeYnTh HAJECKHYIO0 T€pPMETHU3AIIHIO, TPEIOTBPALAIONTYI0 HATeKaHUE
BO3JlyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra30/lyBKH, KOTOpas HaloJIHEHa
UF¢. Takuwe ymoTHEHHsT OOBIYHO TPOEKTUPYIOTCS Ha CKOPOCTh HAaTEeKaHUS
6ydepHoro rasa meree 1000 cM> B MHHYTY.

Tenm1oo00MeHHUKHU 11 oxJaxkaeHusa UFq

CrenuanbHO  TpeAHA3HAYCHHBIE WM [OATOTOBJICHHBIE  TEIJIOOOMEHHHKH,
W3TOTOBJICHHBIE WJIM 3allMIICHHBIE MOKphITHEM U3 cToMkuXx K UFg maTepuanon
(em. IIOACHUTEJIBHOE 3AMEYAHUE k pazngeny 5.4) um paccuMTaHHbIE Ha
CKOPOCTh M3MEHEHUS JaBJICHUs, onpeenstonero yreuky, meHee 10 Ila B wac mpu
nepenaze nasiuenus 100 klla.

5.4. CpoenuajbHO TIpeJHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE BCIOMOraTe/JbHbIe
CHCTeMbI, 000pYy/10BaHUE U KOMIIOHEHTHI /IVIsl HCMOJIb30BaAHNS NPHU ra3oquddy3noHHOM
o0orameHun

BBOJHOE 3AMEYAHUE

BcromorarenbHble  CUCTEMBI, 00OpYAOBaHHME H  KOMIIOHEHTHI IS
ra3oaudy3MoOHHBIX YCTAaHOBOK IO OOOTAIllEHUIO0 MPEACTABIAIOT COOOM
CHCTEMBI yCTaHOBKH, HeoOXxoaumebIe st ogaun UFg B razoauddy3nonnyto
cOOpKy, IS CBS3M OTHENBHBIX COOpOK MeXAy coOoi U 00pazoBaHUs
KackagoB (WJIM CTyNeHEH) C LeNbl0 IMOCTENEHHOTO JOCTHXKEHHUs Ooee
BBICOKOTO oOoramieHusi U usBnedeHus "mpoaykra" u "xBoctoB" UFg u3
1 Py3MOHHBIX KacKaloB. BBHAY BBICOKOMHEPIIMOHHBIX XapaKTEPHCTUK
G Gy3UOHHBIX KacKaaoB JII000€ MpepbiBaHHE UX pabOThl, 0OCOOEHHO X
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OCTaHOBKA, NPUBOJAT K CCPBC3HBIM IOCICACTBUAM. CHCHOB&TGHBHO, Ha
razoanddy3MOHHONH yCTAaHOBKE Ba)XHOE 3HAYECHHWE HMEIOT CTPOroe |
NMOCTOAHHOC TMOAACPIKAHUC BAKyyMa BO BCCX TCXHOJIOTMYCCKHUX CHUCTCMaAX,
aBTOMaTHYECKas 3alluTa OT aBapuid W TOYHOE AaBTOMATHYECKOE
peryimpoBaHHe IOTOKa raza. Bce 3TO TPHUBOOUT K HEOOXOAMMOCTH
OCHAIICHUS  yCTAaHOBKM  OOJBIIUM  KOJWYECTBOM  CICIHATBHBIX
HU3MEPUTEIILHBIX, PETYIUPYIOIINUX U YIPABIAIOLIIUX CUCTEM.

O6sruno  UF¢ wucmapsercs W3 IWIMHAPOB, IOMENIEHHBIX BHYTPH
ABTOKJIABOB, U MOJAETCS B Ta3000pa3HOi opMe K BXOAHBIM TOYKAM Hepe3
CHUCTEMY KOJUIEKTOPHBIX TpyOorpoBooB kackana. "[Ipoaykt" m "xBocTh"
UFs, mocTtymaromiyue 13 BBIXOJHBIX TOUYEK B BUJE ra3000pa3HBIX MOTOKOB,
MPOXOJIAT Yepe3 CUCTEMY KOJIJIEKTOPHBIX TPYOOMpOBOJIOB Kackada JHOO0 K
XOJIOMHBIM ~ JIOBYIIKAM, JHOO K KOMIIPECCOPHBIM CTAHIUSAM, TJIe
razoobpaszupiii  moTok UF¢ cCxmkaercs W 3areM TOMENIaeTcs B
COOTBETCTBYIOIIME KOHTCHHEPHI MJII TPAHCIOPTUPOBKH WM XPAHCHUS.
[Tockonpky razomuddy3uoHHas yCTAaHOBKA IO OOOTAIEHUIO HMMEET
00JIbIII0€ KOJTMUYECTBO ra3oau(y3uoHHBIX COOPOK, COOPaHHBIX B KaCKaJbl,
CO3/1al0TCSI MHOTOKMJIOMETPOBBIE KOJIEKTOPHBIE TPYOOIPOBO/IbI KACKAI0B C
THICSIYaMHU CBAPHBIX IIIBOB, MPUYEM CXEMa OCHOBHOW YacTHU WX COCIUHCHHIA
MHOTOKpaTHO moBTopsieTcsi. OOopyaoBaHHE, KOMIIOHEHTbI U CHCTEMBI
TpyOOIPOBOJOB M3TOTOBIISIOTCS C COOJIIOJCHHEM BBICOKMX TpPeOOBAaHUHN K
BAaKyyM-IJIOTHOCTH U YUCTOTE 0OpabOTKH.

[NHOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennble  HIKE  MpeaAMEThl  00OpPYJOBaHMSI  BCTYMAalOT B
HEMOCPEACTBEHHBI KOHTaKT ¢ TexHojormdeckum Trazom UFg nubo
HEMOCPEACTBEHHO  PEryJHpylOT  IMOTOK B IpeAeliax  Kackaja.
Kopposuonnocroiikue k UFs MaTepuansl BKIIOYAIOT MEb, MEAHBIE CILIABHI,
HEPKABEIOLIYIO CTallb, AJIIOMUHUWA, OKCHJ aJIIOMHHUSA, aJTOMUHUEBBIC
CIUIaBbl, HUKENb WM CIUIaBbl, cofepxamue 60% wu Oonee HUKENS, U
(TOpUPOBAHHBIC YTIIEBOAOPOIHBIC TIOJTUMEPHI.

5.4.1. Cucrembl nogauyu/cucreMsl 0TBoAA ''mpoaykra' u ""xBocToB"

CnenuanpHO TpeJHAa3HAYEHHbIE WM TOJATOTOBJICHHBIE TEXHOJIOTMYECKHE
CUCTEMBl UIU O0OpyJOBaHHUE Al 0OOraTUTENbHBIX YCTaHOBOK, M3TOTOBJICHHbBIE
WM 3allUIIECHHBbIE TOKPBITHEM U3 KOppo3noHHOCTOMKUX K UF¢ marepuanos,

BKJIIOYAIOIIIHE:

a) TUTAIOIIKME aBTOKJIABbI, TIEYM WJIM CUCTEMBI, UCTIONb3yeMble i mogaun UFg
JUTsI TIpoliecca o0oTaleHus;

b) naecyOnMMaTopbl, XOJOJIHBIC JIOBYIIKH WM HACOCHI, HCIOJIB3YEeMbIC IS
BoiBeAeHus Harpetoro UFs w3 mporecca oOoramieHust Afisg TMOCIETyIOMICH
nepeaayu;

C) CTaHLWU OTBEPXACHUS WU OXKUKECHHS, HUCTONb3yeMble NS BeiBeneHus UFg

U3 mporecca oborameHus mytem ckatust U nepeBona UFs B skuakyro wim

TBEepAyIo hopmy;

23



5.4.2.

5.4.3.

5.4.4.

5.4.5.

d) crannuu "mpomykra" uau "XBocTOB", HcMoNb3yeMble s nepemerienus UFg B
KOHTEHHEPHI.

CucremMbl KOJLUIEKTOPHBIX TPYOONIPOBO10B

CrnenuanbHO NpelHa3HAuYE€HHbIE WM MOATOTOBJIEHHBIE CUCTEMBI TPyOOIPOBOJOB U
CUCTEMBI KOJIEKTOPOB Aiist yaepxkanusi UFq BHyTpH razonuddy3noHHBIX KaCKaI0B.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Ora cerb TpyOONpPOBOAOB OOBIYHO MPEACTABISET COOOM cUCTeMYy C
"MBOMHBIM" KOJUIEKTOPOM, TJI€ KaxkJIas sS4YeilKa COCIMHEHA C KaXIbIM W3
KOJUIEKTOPOB.

BaxkyyMHBbIe cHCTEMbI

a) CneumanpHO TpeJAHA3HAYCHHBIC WM IOJTOTOBIICHHBIC KPYITHBIC BaKyyMHBIC
MarucTpaly, BAKYyMHbIC KOJUICKTOPBI M BaKyyMHBIE HACOCHI TPOU3BOIUTEIIEHOCTHIO
5 M° B MEHYTY HIII GoJIee.

b) BakyymHBIE HAcOChl, CHOEIHAIBHO TMpeAHa3HAYEHHbIE MJisi paboThl B
conepxamux UFg ra30BBIX cpefax ¥ U3TOTOBJICHHBIC WM 3alUIIEHHBIC TOKPHITHEM
n3 kopposuonHoctoiikux kK UFg wmarepuano (cm. TIOACHUTEJIBHOE
3AMEYAHMUE k HactosimeMy pasjeny). OTH HaCOChl MOTYT ObITh KaK POTOPHBIMH,
Tak ¥ MOPUIHEBBIMHU, MOTYT HMMETh IOPIIHEBbIE YIUIOTHEHUS M YIJIOTHEHUS W3
¢ToporutactTa, a TaKkKe B HHUX MOTYT IPHCYTCTBOBaTh CIeELMalbHbIE pabouue
KHUJIKOCTH.

CrnenmnajbHble CTONOPHBbIE U PeryJHpYyOLIHNe KIaNaHbl

CnenuanbHO  NpeJHA3HAYEHHbIE  WJIM  TOATOTOBJIEHHBIE  PyYHbIE WM
aBTOMaTHYECKHE CTOMOpHBIE M  PETYJIHPYIOIUME KIAmaHbl ¢ CHIb(OHHBIM
YIUIOTHEHHEM, U3rOTOBJICHHbIE ~ MJIM  3AIUMIICHHBIE  MOKPBITHEM U3
koppo3uonHoctoiikux k UFs marepuanos (cm. [IOACHUTEJIBHOE 3AMEYAHUE
K HacTOSILEMY pa3zely), JUldl yCTAaHOBKH B OCHOBHBIX U BCIIOMOTaTENIbHBIX CUCTEMAX
ra3onpy3MoOHHBIX YCTAaHOBOK 110 00OTAIIECHHUIO.

Macc-cnekTpoMeTpbl/McTOYHUKH HOHOB 111 UF¢

CrenuanbHO TpeJHAa3HAUEHHBIE WM TOATOTOBJICHHBIE MAacCC-CIEKTPOMETPHI,
CIIOCOOHBIE TMPOU3BOJUTEL MPSMOW OTOOp MPoO MOoJgaBacMO MacChl M3 Ta30BBIX
notokoB UFs 1 o6nanaronirie moHbIM HA00POM CIEAYIONIUX XapaKTePUCTHK:

1. obecneunBalOT U3MEPEHUE 3HAUEHUH MACCOBBIX YUCENI aTOMOB, paBHbIX 320 u
0oJiee, 1 UMEIOT pa3pelIaroIlyo CIOCOOHOCTS Jiyule, yeM 1 x 320;

2. UCTOYHHKH HOHOB CKOHCTPYHUPOBAHbI WM 3alllMIICHBI I[MOKPBITUCM M3
HUKCIICBBIX, MCIHO-HUKECJICBBIX CIIJIABOB C BECOBBIM COACPIKAHUECM HUKEIIA 60%
nim 6OJ'ICC, HJIN XPOMOHHKEJICBBIX CIIJIAaBOB,

3. COACPKAT HOHU3AITUOHHBIC NCTOYHUKHA C 60M6ap,HHpOBKOﬁ OJICKTPOHaMH;
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4. coaepkar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JJIsi H30TOMHOTO aHAIH3a.

5.5. CrnenuajbHO NMpeaHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000pPY/10BaHUE
H  KOMIIOHEHTHI [UIi HCHOJB30BAHMS HA YCTAHOBKAX a’POJAHHAMHYECKOTO
o0oramieHus.

BBOJHOE 3AMEYAHUE

B npornieccax aspoamHaMmuueckoro odorameHust cmech razoodpasnoro UFg
U JIETKOTO Ta3a (BOAOPOJ WJIM TeNIUi) CKUMAETCA U 3aTEM IPOIyCKaeTCs
yepe3 pas3Aelfiollue 3JEMEHTHl, B KOTOPBIX M30TOMHOE pa3/ieieHHe
3aBCpUIACTCA TOCPCACTBOM IMIOJTYYCHHA 60.IIBH_II/IX I.[CHTpO6e)KHBIX CuJl 1o
TEOMETPUH KPUBOJIMHEHHOW CTEHKHU. Y CIIENIHO pa3paboTaHbI JBa Mporiecca
ATOTO THIIA: TIPOIECC COIMJIOBOTO Pa3JIeNIeHUs U MPOIECC BUXPEBOM TPYOKH.
s o0oux MpoLeccoB OCHOBHBIMU KOMIIOHEHTaMHU Kackaja pasJieleHUs
ABJIIFOTCA MUIMHAPHUYICCKUC KOPITYyCa, B KOTOPBIX pa3sMCIICHbI CIICHUAJIbHBIC
pas3nenuTenbHbIE AJEMEHTHI (COIUia WM BHXPEBbIE TPYOKH), Ta30BbIE
KOMIIPECCOPbl M TEIUIOOOMEHHUKH Ui yJIaJeHUs 0oO0pasylolierocs mpu
ckatuu Teruia. [l a’poIMHaMUYECKUX YCTAHOBOK TpeOyeTcs Lenbli psjl
TAaKUX KaCKaAOB, TaK YTO HUX KOJIHWYCCTBO MOKCT CIYXUTb BaXHBIM
yKazaTejaeM KOHEYHOI'O MCNOoiIb30BaHus. [lO0CKONbKY B a3poIMHAMUYECKOM
nporiecce ucnonb3yercst UFes, TOBepXHOCTH Bcero 000OpyaOBaHHS,
TpyOONIPOBOJIOB M HW3MEPHUTEIBHBIX NPUOOPOB (KOTOpHIE BCTYMAIOT B
KOHTAaKT C Fa30M) AOJIKHBI U3roTaBJIUBATHCA WKW 3aIUINATHCA MOKPBITUEM
W3 MaTepUAJIOB, COXPAHSAIOIIUX YCTOMUYUBOCTH MpU KOHTaKTe ¢ UFs.

[NHOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHsle B  HACTOSALIEM  pasleie 3JIEMEHThl BCTyNalT B
HEMOCPEACTBEHHBI KOHTaKT ¢ TexHojormdeckum Trazom UFg nubo
HEMOCPEACTBEHHO pEryJHMpyloT MOTOK B Ipefenax Kackaza. Bce
MOBEPXHOCTU, KOTOPBIE BCTYHAIOT B KOHTAaKT C TEXHOJOTMYECKUM TIa3oM,
LIEJIMKOM M3TOTABIMBAOTCS U3 CTOUKNUX K UF¢ MaTepuanoB, uiam 3aluiieHbl
MOKPBITHEM W3 TaKMX MaTepuasioB. g neneil pasaena, OTHOCSILIETOCS K
AJIEMEHTaM a’pOJMHAMHUYECKOro oboramieHusi, kopposuecroiikue k UFg
MaTepuaibl, BKJIIOYAIOT MEIb, MEIHBIE CIUIABbI, HEP’KABEIOLIYIO CTaJb,
ATIOMUHUNA, OKCUJ] QJTFOMUHUS, aJTFOMUHUEBBIE CIUJIaBbl, HUKEb UJIU CILJIABbI,
conepxkame 60% wunu Gonee HUKENs MO Becy, a Takke (PTOPUPOBAHHBIC
YIJIEBOJAOPOAHBIE TTOJIMMEPHI.

5.5.1. Pa3neaurtebHBIE COILIA

CrienmanbHO NpeAHa3HAuYE€HHbIE WM MOATOTOBIIEHHBIE Pa3AeIUTENbHbBIE COMIIA U UX
coopku. Pa3znenurenbHble COIIa COCTOAT M3 IIEIEBUIAHBIX M30THYTBHIX KaHAJIOB C
paauycom usruda menee 1 MM, kopposuectoikux Kk UFs, 1 MMeromux BHYTPEHHIOIO
PEXYIIYI0 KPOMKY, KOTOpas pas3jieisieT HMpOTEKarolluii uepe3 COIUIo ra3 Ha JiBe
bpaxuuu.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

Buxpesbie TpyOKu

CrenmanbHO TpelHAa3HAaYeHHbIE WM TOATOTOBJICHHBIE BUXPEBBIE TPYOKHM U MX
cOopku. BuxpeBble TpyOKH UMEIOT HMJIMHAPUYECKYIO HIIM KOHYCOBUAHYIO (opMmy,
M3TOTOBJIEHBI U3 KOppo3uecTokux K UFg MaTepranoB mimn 3alMIIEeHbl TOKPHITHEM
U3 TakuX MaTEpHUajoB U MMEIOT OJMH WM HECKOJbKO TAaHI€HIMAJIBHBIX BBOJOB.
TpyOKku MOTYT OBITH OCHAIIEHBI OTBOJJAMHU COILIOBOTO THIIA HA OJHOM WJIM Ha 000UX
KOHIIaX.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[MuTarenbHbI ra3 MocTymaeT B BHUXpPEBYIO TpyOKy IO KacaTelbHOH ¢
OIHOTO KOHIIA WJIHM 4Yepe3 3aKpy4yMBalOIIME JIONATKU WIH 4Yepes
MHOTOYHCIICHHbIE TaHT€HI[MAIbHbIEC BXOHBIE OTBEPCTHUS BAOJIb TPYOKH.

Kommnpeccops! u razonyBku

CHGHI/IaJIBHO npeaAHa3HAYCHHLBIC 1501058 IIOATOTOBJICHHBIC KOMITPECCOPLI HIIn
ra3oflyBKH, M3TOTOBJCHHBIC W3 MAaTCPUAJOB, KOPPO3UECTOMKHX K CMECH
UF¢/necymero raza (BoJOpO WK TeIUH).

YnaorHenus BpalaliIuxcsa BajoB

CrneunalibHO MpeJHA3HAYCHHbIC WM MOJATOTOBJIEHHBIE YIUIOTHEHUS BpaIlarOlIUXCs
BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE IMOJIa4M U Ha CTOPOHE BbIXOJA JJISl YIUIOTHEHUS
BaJia, COEAUHSIONIETO0 POTOP KOMIIPECCOpa UM POTOP ra30yBKH, KaK OMPEEICHO B
myHKTe 5.5.3. BbIle, C TPUBOAHBIM JIBHTATEJIEM, C TEM 4YTOOBI OOECIEYUTh
HAJICKHYI0 TePMETHU3AIMIO, MPEAOTBPAILIAOIIYIO BBIXO/ TEXHOJIOTMYECKOTO ra3a Uiu
HaTeKaHHWE BO3/lyXa WJIM YIUIOTHSIOIIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa
WJIM Ta30lyBKH, KOTOpas 3anoiaHeHa cmecblo UFg 1 Hecymero rasa.

Ten1000MeHHUKH AJIA OXJIAXKIACHHUSA Ira3a

CHeHI/IaJIBHO HpeﬂHaSHa‘-IGHHLIC NJIn IIOATOTOBJICHHBIC TGHJIOO6MCHHI/IKI/I,
W3rOTOBJIEHHBIE M3 Koppo3uecToikux kK UF¢ maTepuanoB wiud 3aniuiIeHHbIC
MOKPBITUEM U3 TAKHMX MAaTEPUAJIOB.

Ko:xyxu pa3iensiioniux 3;ieMeHTOB

CrenumanbHO NpeJHa3HAYCHHbIE WJIM IOATOTOBJICHHBIE KOXYXH Pa3AeisIoIUX
JJIEMEHTOB, W3TOTOBJICHHBIE H3 Koppo3uectoWkux Kk UFg MarepuanoB wim
3aIIUIIECHHBIX OKPBITHEM U3 TaKUX MaTEPHUAJIOB, Ul MIOMEIEHUS B HUX BUXPEBBIX
TpyOOK MM pa3AeIUTEeNIbHBIX COMEI.

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

CrnennalibHO TIpeHA3HAYEHHBIC WA MOATOTOBJICHHBIC TEXHOJIOTHUYECKUE CUCTEMBI
win  o0opyaoBaHHe [l OOOTaTHTENBHBIX YCTAaHOBOK, W3TOTOBIICHHBIE U3
koppo3uectoiikux kK UFg maTepuanoB WM 3allUIICHHBIX MOKPHITUEM H3 TaKHX
MaTepuaioB, BKIOYAIOLINE:

a)  THUTAIOUIME aBTOKJIABBI, MEUYM WJIM CUCTEMBI, ucnoyibdyembie i nonadu UFg
JUTSI TIpoliecca o0oTaleHus;
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5.5.8.

5.5.9.

b)  mecybmumatopsl (WM XOJOIHBIC JIOBYIIKH), MUCTIONB3yeMbIe IJISI BBHIBEICHHUS
Harperoro UF¢ u3 nmporecca oboramenus j1s OCIEayONIEH epenayu;

C) CTaHIOWU OTBCPKIACHUA HIIN OXKMWKXCHUSA, UCHOJB3YCMBIC IJIsI BBIBCACHUA UF6
U3 mporiecca oboramieHus myTem cxkatus u nepeBojga UFg B )KUIKYIO WM TBEPAYIO
dopmy:;

d) cranmuum "mpoaykra" wiu "XBocTOB", McToNb3yeMble i epemenierus UFq B
KOHTENHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO10B

CrenumanbHO TNpeAHAa3HAUYEHHbIE WJIM TOATOTOBJIEHHBIE CHCTEMbI KOJUIEKTOPHBIX
TpyOOIIPOBOJIOB, W3TOTOBJICHHBIE W3 KopposuecTtoiiknx k UFg matepuasioB wuimu
3alUIIECHHBIE MOKPBITUEM M3 TAaKUX MaTepuanos, mid ynaepkanus UFes BHyTpu
a’pOIMHAMUYECKUX KacKaJoB. OTa ceTh TPyOOMpOBOIOB OOBIYHO MpPENCTABISET
coboii cucteMy C "IBOMHBIM" KOJUIGKTOPOM, TJ€ KaXAbIM Kackaj WIM TpyIma
KaCKaJIoB COETMHEHBI C KaX/IbIM U3 KOJIJIEKTOPOB.

BakyyMmHBbIe cucTeMbI H HACOCHI

a) CroenmanbHO TIpeHA3HAYEHHBIC WJIM TOJATOTOBJIECHHBIC BAaKyyMHBIE CHUCTEMBI,
COCTOAIIME M3 BAKyyMHBIX Maructpajieil, BaKyyMHBIX KOJUIEKTOPOB H
BaKyyMHBIX HACOCOB, W TpeJHa3HAYeHHBIC NI paboTel B coaepkamux UFg
ra3oBbIX Cpe/ax.

b)  BakyymHble HAacoOChl, CIEIHAIBHO MIPEeIHA3HAYCHHbIE WU MOATOTOBICHHBIE IS
pabotel B conmepxkamux UFg ra3oBbIX cpegax ©  H3TOTOBICHHBIE W3
kopposuecToiiknx Kk UFg MaTepuasioB WM 3aIIMUIIEHHBIX MOKPHITUEM U3 TaKUX
MaTepuanoB. B 3TUX Hacocax MOTYT HCIOJIB30BATHCS (TOPUCTOYTICPOIHBIE
YIUIOTHEHUSI U CHIEIANIbHbIE paboyne KUIKOCTH.

5.5.10. CnnenuaJjibHbIe CTONOPHbIE M PEryJTHPYIOLINE KIATIAHbI

CnenuanbHO  NpeJHA3HAYCHHbIE  WJIM  TOATOTOBJICEHHBIE  PyYHbIE WM
aBTOMAaTMYECKHE CTOMOpHBbIE M  PETYJIUPYIOIME KIamaHbl ¢  CHJIb(OHHBIM
YIUIOTHEHHUEM, M3TOTOBJICHHbBIE WIH 3alUIICHHbIE MNOKPBITUEM U3
Koppo3uoHHocToiikux k UFs MmartepuanoB, nuamerpoMm 40 MM unu Oonee, A
YCTAaHOBKM B OCHOBHBIX M  BCIIOMOTaTelbHBIX  CHUCTEMAaX  YCTaHOBOK
a’pOIMHAMUYECKOT0 00OTalCHHUS.

5.5.11. Macc-cnektpoMeTpbl/uctounnkn HoHOB Ajs1 UF,

CreuuanbHO IpeNHAa3HAYEHHBIE WM  IOATOTOBJICHHBIE  MAacC-CIIEKTPOMETPHI,
CHIOCOOHBIE TPOW3BOAWUTH MPSAMOM 0TOOp mMpoO w3 ra3oBeix mnoTokoB UFg 1
o0Jaaromye MOJIHbBIM HabOPOM CIIeTYIOIINX XapaKTePUCTHK:

1. oOecnednBarOT U3MEPEHHUE 3HAUEHUN MAcCCOBBIX YMCET aTOMOB, paBHbIX 320 u
0oee, 1 UMEIOT pa3pelIaoIlyo CIOCOOHOCTH Nyule, yeM 1 x 320;

2. UCTOYHHKH HOHOB CKOHCTPYHUPOBAHbI WM 3alllMIICHBI I[MOKPBITUCM M3
HUKCJICBBIX, MECIHO-HUKECJICBBIX CIIJIABOB C BECOBBIM COACPIKAHUECM HUKEIIA 60%
nim 6OJ'ICC, HJIN XPOMOHHKEJICBBIX CIIJIAaBOB,
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3. conepaT MOHMU3ALMOHHBIE UCTOYHUKU C OOMOAPIMPOBKON AIIEKTPOHAMM;
4. coaep)KaT KOJJIEKTOPHYIO CHCTEMY, IPUTOIHYIO ISl HU30TOITHOTO aHAIH3a.
5.5.12. Cucrtemsl otaesiennst UFq oT Hecymero raza

CrnenmalibHO TIpeHA3HAYEHHBIC WM MOATOTOBJICHHBIC TEXHOJIOTHYECKUE CUCTEMBI
s ornenenust UFg oT Hecylero ra3a (Bogopoia Wi renus).

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTu cucTteMbl NIpeaHa3Ha4deHbl Ui cokpamieHus coaepxkanuss UFg B
HECyIIleM ra3e 10 OJJHOM 4acTH Ha MHJUTHOH MJIM MEHEE M MOTYT BKJIIOYATh
Takoe 000pyI0BaHUE, KaK:

a)  KPUOTCHHBIE TEIJIOOOMEHHUKH W KPHOCEMapaTophl, CIOCOOHBIE
cozmaBath Temreparypsl 153 K (-120° C) wiu meHee, win

b) O70OKM  KPHOTEHHOTO  OXJIAKIEHHWSA, CHOCOOHBIE  CO371aBaTh
temreparypbl 153 K (-120°C) unu menee, wiu

c) OJoKM pa3menuTeNbHBIX COMENI WJIM BHUXPEBBIX TPYOOK IS
otaeneHuss UFq oT Hecy1iero rasza, Win

d)  xomnomubie noBymku UFg, ciocoOnbie 3amopakuBaTh UFs.

5.6. ChnenuajbHO NMpeJHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000py/10BaHHe
U KOMIIOHEHTHI /Jisi MCIOJIb30BAHUSI HA YCTAHOBKAX XHMHUYECKOro oOOMeHa WJIM
HOHOOOMEHHOI0 000rameHus

BBOJAHOE 3AMEYAHUE

He3nauuTenbHoe pasnuyue H30TONOB YypaHAa IO Macce MNPUBOJUT K
HEeOOJBIINM M3MEHEHHSM B PAaBHOBECHSIX XMMUYECKUX PEaKINi, KOTOpPBIC
MOTYT HCIIONIb30BaThCs B KayeCTBE OCHOBBI JJISi pa3feiieHUs H30TOIOB.
VYcenemuo  pa3paboTaHo  JBa  IpoIlecca:  KUIKOCTHO-KHIKOCTHBIN
XUMHAYECKHI 0OMEH U TBEPJ0-KUIKOCTHBI HOHHBIN OOMEH.

B mnpouecce  KMIKOCTHO-KHMJIKOCTHOTO XMMHYECKOro oOMeHa B
MIPOTUBOTOKE MPOUCXOAUT B3aMMOAEHUCTBUE HECMEIIMBAIOLINXCS KHUIKUX
¢a3 (BOOHBIX WJIM OpPraHWYECKHX), YTO TPUBOIUT K dpdekry
KaCKaJUpOBaHMs ThICAY CTaauil pasaencHus. Bonnas ¢asza cocrout us
XJIOpHJa ypaHa B pacTBOpE COJSHOM KHCIOTHI, opraHudeckas asa
COCTOUT M3 3KCTpareHTa, COACpPXKAaIero XJIOpUJ ypaHa B OPraHUYECKOM
pactBoputene. KoHTakTHbIMU (UIBTpaMHU B pa3JeIUTENbHOM KacKaje
MOTYT SBISTHCS JKUAKOCTHO-)KUJKOCTHbIE OOMEHHBIE KOJIOHHBI (Takue,
KaK UMIIYJbCHbIE KOJIOHHBI C CETYaThIMU TapesKaMH) WM >KUKOCTHbBIE
LHEHTpU(YXKHbIE  KOHTakTHble  ¢uibTpbl. Ha  oboumx  KOHIax
pa3eNnTeNbHOTO Kackala B LeNnsix oOecredeHust pedrokca Ha KaxIoM
KOHIIE HEOOXOAMMBI XMMHYECKHE IMpeBpalleHus (OKUCIEHHE U
BOCCTaHOBJIeHHE). [J1aBHas 3a7adya KOHCTPYKLHMU COCTOUT B TOM, YTOOBI
HE JOMYCTUThb 3arps3HEHHUs TEXHOJOTMYECKMX IOTOKOB HEKOTOPBIMHU
MOHAMM MeETaJuIoB. B CBA3M C 3TUM HCHOJB3YIOTCSA IIJIACTUKOBBIE,
MOKPBITBIE  IJIACTUKOM  (BKJIOYash  NPUMEHEHHE  (TOPUPOBAHHBIX

28



5.6.1.

5.6.2.

5.6.3.

YIJI€BOAOPOAHBIX MOJIMMEPOB) W/WIM TOKPBITHIE CTEKJIOM KOJOHHBI U
TpyOOIIPOBO/IBI.

B TBepao-)KMIKOCTHOM  HMOHOOOMEHHOM  Tpolecce  oboraiieHue
JIOCTUTAETCS MTOCPEICTBOM aacopOIu/necoporum ypaHa Ha
CHELUANBbHOM, OUYeHb OBICTPO ACWCTBYIOIIEH MOHOOOMEHHOW CMOJe WIIH
agcopbenre. PacTBop ypaHa B COJISTHOM KUCIIOTE€ U APYTHE XUMHUYECKHUE
peareHTbl TMPOIYCKAIOTCS uYepe3 MMIMHIPUYECKHE 00OraTUTEIbHBIC
KOJIOHHBI,  COJepXalllie YIJIOTHEHHble clou  ajacopOeHrta. Jlins
MOJIIeP>KaHus HETIPEPHIBHOCTH IpoIecca Heo0XoauMa crucTeMa pedIrokca
B IIEJISIX BBICBOOOJK/ICHHSI YpaHa U3 afcopOeHTa 00paTHO B KHUIKUN MOTOK,
c TeM uToObl MOXHO ObwIO cobparh "mpoaykt" u "XBocThl". 3ITO
JOCTUTaeTCs IyTEM UCIOIb30BAHUS MOAXOJAINX XUMUYECKUX PEAreHTOB
BOCCTAQHOBJICHHSI/OKUCIICHUS, KOTOpbIE MOJHOCTHIO PEreHEpUpPYIOTCS B
pa3fenbHbIX ~ BHEIIHUX HNETIAX W KOTOpble  MOTYyT  YacTUYHO
pereHepupoBaThcs B CaMUX HM30TONHBIX Pa3AEIUTEIbHBIX KOJOHHAX.
[IpucyTtcTBHE B mpolecce TopsiuuX KOHIIEHTPUPOBAHHBIX PacTBOPOB
COJISTHOM KHCJIOTHI TpeOyeT, uToObl 000pynoBaHHE OBLJIO M3TOTOBIICHO W3
CHELUAIBHBIX KOPPO3UECTOMKUX MAaTEpPHaIOB WM 3alUIIEHO OKPBITHEM
U3 TAaKUX MaTepHAJIOB.

KuaKOCTHO-)KUAKOCTHbIE 00MEHHbIE KOJTOHHBI (XUMHUYECKHII 00MeH)

HpOTI/IBOTO‘{HBIe KUAKOCTHO-KUIKOCTHBIC O6M€HHBI€ KOJIOHHBI, UMCIOIIIUC
MEXaHMYeCKUH  CHJIIOBOM  BBOJ,  CHENMAJbHO  IpeJHa3HAYeHHbIE  WIH
IIOATOTOBJICHHBIC JJISL 06OFaH_IeHI/I$I YpaHa C HUCIIOJIBb30BaHUCM mnmponecca
XUMHUYECKOro oOmeHa. /{11 KOppO3MOHHOW yCTOMYMBOCTH K KOHIICHTPUPOBAHHBIM
pacTBOpam COJITHOM KHCJIOTHI 3TU KOJIOHHBI U UX BHYTPCHHUC KOMIIOHCHTBI O6BI‘-IHO
W3TOTaBIMBAIOTCA U3 TMOAXOMAAIIUX IUJJACTHMKOBBIX MaTepuanoB (TakuX, Kak
dbTOopupOBaHHBIE YIIEBOJAOPOIAHBIC TMOIUMEPHI) WM CTEKIa WU 3alIUIIEHBI
IMOKPBITUEM H3 TaKUX MaTCpHaAIOB. Komounas! CIIPOCKTUPOBAHLBI Ha KOPOTKOC
(30 cexyHn unu MeHee) BpeMs IPOXOKICHUS B KacKaje.

HenTpudy:xkubie JKUAKOCTHO-’KUIKOCTHBbIE KOHTAKTHbIE puabTpsI
(XuMHYecKuii 00MeH)

LlenTpudyxHbIEe KUIKOCTHO-KXHIKOCTHBIE KOHTAKTHBIE (WIBTPHI, CIEIHUAIBHO
npeHa3HAYCHHBIC WK MTOJITOTOBJICHHBIC sl 00OTAIlEHHUS YpaHa C UCIIOJIb30BAHUEM
mporecca XUMHUYECKOTo OOMeHa. B TakWx KOHTaKTHBIX (DHIBTPAX HCIOIB3YETCS
BpallleHHe I TIOJYYCHUsS OpPraHWYeCKUX W IKHIKAX IIOTOKOB, a 3aTeM
HeHTpoOeXKHas cwia misa pazaeneHus ¢das. s KOppO3MOHHOM CTOMKOCTH K
KOHIICHTPUPOBAaHHBIM ~ PAcTBOpPaM  COJISHOM KHUCIIOTBI KOHTAKTHBIC — (DHIIBTPHI
HU3TOTaBJIMBAIOTCA M3 COOTBCTCTBYIOIIUX IIJIACTUKOBBIX MATCpPHUAIOB (TaKI/IX, KaK
(GTOpPUPOBAaHHBIC YTJICBOJOPOJHBIC TOJUMEPBI) WM TOKPHIBAIOTCS HWMH WM
crexiioM. LleHTpudyKHBIE KOHTAKTHBIE (PHIBTPHI CIIPOSKTHPOBAHBI Ha KOPOTKOE
(30 cexyHI WM MEHEe) BpeMst TPOXOXKICHHSI B KaCKaIe.

Cucrembl 1 000pyaoBaHHe 1JIsl BOCCTAHOBJICHUS] YPaHA (XMMHYECKHI 00MeH)

a) CHGI_II/IaJ'ILHO MNpeaAHa3HAYCHHbBIC nimn IOATrOTOBJICHHBIC sTYCHKN
SJICKTPOXUMHYCCKOI'0O BOCCTAHOBJICHHUA [Jid1 BOCCTAHOBJICHHA YpaHa HW3 OAHOI'O

29



BaJICHTHOTO COCTOSIHMSI B JIpYyroe i OOOTalleHHWs ypaHa C MCIOJIh30BAaHUEM
mpolecca XMMHUYECKoro oomena. Marepuansl siueeK, HaXOMAAIIUECS B KOHTAKTE C
TEXHOJOTUYECKHUMH  pPacTBOpaMH,  JIOJDKHBI ~ OBITh  KOPPO3UECTOWKHUMH K
KOHLICHTPUPOBAHHBIM PaCTBOPaM COJITHOW KHCIIOTHI.

[NHOACHUTEJIBHOE 3AMEYAHUE

KaTomublii oTCek sSYEHKM MOMKEH OBITh CIPOSKTHPOBAH TaKUM 00pazoM,
YTOOBI IPEAOTBPATUTH MTOBTOPHOE OKHUCIEHHE ypaHa 10 0ojee BBICOKOTO
BaJICHTHOTO cocTosiHUS. Jlyig ynepskaHus ypaHa B KaTOJHOM OTCEKe
Ayeiika MOXKET HUMEThb HEMPOHHUIAeMYyI0 JuadparMeHHyl0 MeMOpaHy,
W3TOTOBJICHHYI0O M3 CIELUAIbHOIO KAaTHOHHO-OOMEHHOIO MarepHala.
Karox cocTouT M3 COOTBETCTBYIOLIETO TBEPAOTO IPOBOJAHUKA, TAKOIO, KaK

rpadur.

b) CroeuuanbHO TpeTHA3HAYCHHBIE WU  TMOATOTOBICHHBIE  CHCTEMBI IS
m3Biaedernss U W3 OPraHMYECKOro IOTOKA, PEryITHPOBAHMS KOHICHTPAIHH
KHUCJIOTBI M JUJISl 3alOJHEHUsl S4YeeK SJIEKTPOXUMHYECKOTO BOCCTAaHOBJICHHMS Ha
MIPOU3BOJCTBEHHOM BBIXOJI€ KacKaja.

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 00OPYIOBAHUS SKCTPAKIIMU PACTBOPUTENIEM JUIS
orrorxkn U™  m3 OpPraHMYeCKOro MOTOKAa B JKUIAKHA  pacTBOD,
000pyIOBaHUs  BBIMIAPUBAHUS W/WIM JPYroro oOOpyAOBaHHUS IS
JOCTIDKEHUSI PEryJIMpOBKM W KOHTPOJS BOJOPOJHOTO TIOKa3aTens, M
HacoCOB WJIM JPYIMX YCTPOWCTB IepeHOoca MJIs 3alloJIHEHUs sS4eeK
JIEKTPOXMMHUYECKOTO BOCCTaHOBJIEHUs. (OCHOBHas 3a/a4a KOHCTPYKLUHU
COCTOUT B TOM, 4TOOBI N30€KaTh 3arpsi3HEHUS MOTOKA XKHUJIKOCTH MOHAMHU
HEKOTOPBIX METaJUIOB. CrnenoBarenbHO, T€ YacTH OOOPYIOBaHUS
CHCTEMBI, KOTOPbIE HaXOAATCA B KOHTAKTE C TEXHOJOIMUECKUM IOTOKOM,
M3rOTaBJIMBAIOTCS U3 COOTBETCTBYIOIIMX MaTepUANIOB (TaKUX, KaK CTEKIIO,
(TOpPHpPOBAaHHBIE YTIEBOJOPOIHBIE TOJIHMEpPHI, Cyibdar monudeHmna,
cynb(hoH monuddupa U MPONMUTAHHBIM CMOJION TpaduT), WIH 3aIUILIEHBI
MOKPBHITHEM U3 TAaKUX MaTEPUAIIOB.

5.6.4. Cucrembl NOATOTOBKH NUTAHUS (XUMUYECKHA 00MEH)

CrnenasibHO TIpeAHa3HAYEHHBIE WM TOJTOTOBJICHHBIE CUCTEMBI JJI MPOU3BOJICTBA
MUTATEeNbHBIX PAaCTBOPOB XJIOpUJA ypaHa BBICOKOW YHUCTOTHI JUISI YCTAHOBOK IO
pa3/IeNIEHUI0 U30TONOB ypaHa METOJOM XUMHUYECKOro 0OMeHa.

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOSIT U3 O0OPYIOBaHUS U PACTBOPEHHSI, SKCTPAKIUH
pacTBOpUTENIEM W/WIIM MOHOOOMEHHOro OOOpYyJIOBaHUS IJIi OYUCTKH, a
TaKKe IEKTPOINTHIECKHX siueeK st Boccranosaerns U™ wm U™ s U™,
B sTuX cuctemax mpou3BOIATCS pacTBOPHI XJOPHJA ypaHa, B KOTOPBIX
COJICP)KUTCS JIMIIb HECKOJbKO 4YacTe Ha MWUIMOH METaUIMYECKUX
BKJIIOYEHUH, TakuX, KaKk XpoM, Xele30, BaHaaul, MOTUOIEH U JIPYyIrux
JBYXBAJICHTHBIX UX KATHOHOB WJIM KaTUOHOB C OOJIbIIEH BaJ€HTHOCTBIO.
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KoHCTpyKIIMOHHBIE MaTepuasbl sl AJIEMEHTOB CHUCTEMBI, B KOTOpPOM
oOpabaThIBaeTCs U™ BeIcOKO# YUCTOTBI,  BKJIIOYAIOT  CTEKIIO,
(TOpUpOBAaHHBIC YIIIEBOJAOPOIHBIC TMOIUMEPHI, TpapuT, MOKPBITHIHA
MTOJIMBUHUI-CYJIb(MATHRIM WM  TOJUA(DUP-CYIbPOHHBIM TUIACTUKOM U
MIPONUTAHHBIA CMOJIOM.

5.6.5. Cucrembl OKHCIeHHA YPaHa (XUMUYeCKHH 00MeH)

N

CrieruanbHO MpeHAa3HAUYCHHBIC WU MMOATOTOBICHHBIE CUCTEMBI [l OKucieHus U 3
+

g U™ JUISL BO3BpAlllCHUsS B KacKaJ pa3JeiCHHS HW30TOIOB ypaHa B IpoIecce

oboraiieHus METOIOM XUMHAYECKOTO OOMEHA.

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

a)  oOopynoBaHWE JII KOHTAKTUPOBAHHS XJIOpa W KHCIOpOoJa C
BOJHBIMU H(QIroeHTaMu U3 O00OpYIOBaHUS pa3eNieHHs H30TONOB U
AKCTPAKIIMU 00pa30BaBIIETOCS U™ B 06eqHeHHbIIH OpPraHUYEeCKU MOTOK,
BO3BpANIAOIIMICS U3 TPOU3BOJICTBEHHOTO BHIX0/IA KACKAa;

b)  obOopynoBanme, KOTOpPOE OTHEISET BOAY OT COJITHOMW KHCIJIOTHI,
9TOOBI BOJAa W KOHIICHTPUPOBAHHAS COJISTHAST KUCJIOTa MOTJIA OBl OBITh
BHOBb BBEJICHBI B [TPOLIECC B HYKHBIX MECTaX.

5.6.6. bbicTpo pearupywinne HOHOOOMEHHbIE CMOJIbI/aACOPOEeHTHI (MOHHBIA 00MeH)

BeicTpo pearmpyromue HOHOOOMEHHBIE CMOJBI WM aJCOPOEHTHI, CHEIUAIBHO
npeJHa3HaYeHHbIE WM MTOJTOTOBJICHHBIE /I 00OTaIlleHHs] ypaHa C UCIOIb30BAHUEM
Ipolecca HOHHOTO 0OMEeHa, BKITI0Yasi HOPHUCTHIE CMOJIBI MaKpOCETIaTOH CTPYKTYpHI
u/Wim MeMOpaHHBIE CTPYKTYpPbl, B KOTOPBIX AaKTHUBHBIE TPYNIBl XUMHYECKOTO
oOMEHa OrpaHMYEHBl IIOKPHITUEM Ha IIOBEPXHOCTH HEAKTUBHOH IOPHCTON
BCIIOMOTATENIbHOW CTPYKTYpBl, W Jpyrue KOMIIO3UTHBIE CTPYKTYpbl B JH000i
npuemiaeMoil  ¢opMe, BKIIOYas YACTUIBI BOJIOKOH. OTH  HMOHOOOMEHHBIE
CMOJIBI/aicOpOCHTHl HMMEIOT auameTpbl 0,2 MM WJIM MEHee M JIOJDKHBI OBITh
XUMHYECKH CTOMKHUMH IO OTHOIICHHIO K PacTBOpPaM KOHIICHTPHPOBAHHOW COJISTHOU
KUCIIOTBI, @ TaKKe JOCTATOYHO NMPOYHBI (PU3NYECKH, C TeM YTOOBI MX CBOWCTBA HE
yXyAIIaUCh B OOMEHHBIX KOJIOHHAX. CMmonbl/afncopOeHThl  CHeHraIbHO
NpeJHA3HAYCHBI Ui TIOJNyYeHUS KUHETHKH OYEeHb OBICTPOr0 OOMEHa H30TOIOB
ypaHa (AIUTEIBHOCTh MolyoOMeHa MeHee 10 cexyHa) u 00J1a7at0T BO3MOKHOCTBIO
pabotats npu Temnepatype B auanazone ot 373 K (100°C) no 473 K (200°C).

5.6.7. NoHooOMeHHBbIe KOJIOHHBI (MOHHBII 00MEH)

[unuaapuyeckue KOJMOHHBI auamerpoMm Oomee 1000 MM i ynepkaHus U
MOJIeP>KaHus 3aII0JTHEHHBIX CJI0EB HOHOOOMEHHBIX CMOJI/aIcCOPOEHTOB, CIIEUAIBHO
npeJHa3HAYeHHbIE WM [TOJTOTOBJICHHBIE /I 00OTallleH s ypaHa C UCIOJIb30BAHUEM
MOHOOOMEHHOT0 Mpolecca. DTH KOJOHHBI U3TOTOBJIEHBI U3 MaTEPUAIOB (TaKUX, KaK
TUTaH WIU (PTOPUPOBAHHBIE YTJIEBOJOPOJIHBIE IMOJMMEPHI), CTOMKMX K KOpPPO3HH,
BBI3BIBAEMOW PAaCTBOPAMH KOHLEHTPUPOBAHHON COJISTHOM KUCIIOTBI, WA 3allHIIEHbI
MOKPBITUEM U3 TaKUX MaTepHajoB M CHOCOOHBI paboTaTh MpHU TeMIeparype B
nuana3one ot 373 K (100°C) no 473 K (200°C) u naBnenusix soiie 0,7 Mlla.
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5.6.8. HMonooOMeHHBbIe cucTeMBbI peduirokca (MOHHbIH 00MeH)

a) CrenuanbHO TpeHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CHCTEMBI XUMHUYECKOTO
UK BJICKTPOXMMHUUYCCKOTO BOCCTAHOBJICHUA JIA PCIrCHCpAIUU peareHTa(OB)
XUMHUYECKOTO BOCCTAHOBJICHHUS, HCIOIB3yeMOTO(bIX) B KackKaJax HOHOOOMEHHOTO
oOoraieHus ypaHa.

b) CnenmanpHO NMpenHa3HAYECHHBIC MIIM MOJTOTOBJICHHBIC CUCTEMbl XMMHUYECKOTO
WIH 3JIEKTPOXUMHUYECKOTO OKHCIIEHUS JUIsl pEr€HEPALY peareHTa(0B) XUMHUYECKOTO
OKHCJICHHSI, UCTTOJIB3yeMOro(bIX) B KacKaJlaX HOHOOOMEHHOTO 00OTaIleHHs ypaHa.

[NHOACHUTEJIBHOE 3AMEYAHUE

B mpoiecce HOHOOOMEHHOTO oOoralesus B KadecTBe
BOCCTAHABIIMBAIOIIETO KAaTHOHA MOXET HCIOJb30BaThCS, HAIpUMeEp,
TpexBaneHTHbIH THTaH (Ti™), ¥ B 3TOM ClIydae BOCCTAHOBHTE/IbHAS CHCTEMA
6y et BeipabarsBath Ti™ mocpencTBom Boccramosmenns Ti™,

B nponecce B kauecTBe OKHUCIUTENS MOXKET HCIOJIb30BaThCs, HAIpPUMED,
+
TpexBasieHTHOE xele3o (Fe %), 1 B 9TOM Clly4ae CUCTeMa OKUCIICHHS OyJeT
+ +
BbIpabaThiBaTh Fe 3 MOCPEACTBOM OKucieHus Fe 2,

5.7. ChnenuajbHO nMpeJHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000Py10BaHHE
U KOMIIOHEHTBI VIl MCTOJIb30BAHMS B J1a3ePHBIX 000raTUTEIbHBIX YCTAHOBKAX

BBOJHOE 3AMEYAHUE

CymiecTBytonye  cCUCTeMbl Il OOOTaTUTEIBHBIX  MPOLECCOB  C
HCIIOJIb30BAaHUEM JIa3€pOB JENATCS Ha JBE KaTEropuu: T€, B KOTOPBIX
paboueit cpemoi SIBISIOTCSA TMapbhl aTOMapHOTO ypaHa, M T€, B KOTOPHBIX
paboueil cpemoil SBIAIOTCS Mapbl ypaHOBOI'O COEIWHEHHUS, MHOTIA
CMEUIaHHBIE C IPYTUM ra3oM wid razamu. OOImKUMH Ha3BaHUSMU JJIs1 TAKUX
MIPOLIECCOB SIBIISIOTCS:

e [iepBas KAaTEropusi — JA3€pHOE pa3AeeHUE HU30TOMOB MO METOAIY
aTOMapHbBIX MapOB;

e BTOpas KaTeropus — MOJEKYJSIPHBIM METOJ JIa3epHOTO pa3JeeHUs
M30TOMNOB, BKJIIOYAIOMIMM XUMHUYECKYI0 PEaKLUUI0 TMOCPEICTBOM
n30UpaTeTHLHOM 10 U30TOTaM JIa3€PHOU aKTHBAIIUH.

Cucrembl, 00OpyJOBaHWE ¥ KOMIIOHEHTHI [UIsi YCTaHOBOK JIA3€pHOTO
oOorameHus: BKJIIOYAIOT: a) yCTPOMCTBA JUIsl MOAAa4yd MapoB METaNINYECKOTO
ypaHa (s u30upaTeNbHON (DOTOMOHM3AINK) MU yCTPOMCTBA IS MOJAYU
MapoB ypaHOBOTO coeauHeHus (i1 n3bupaTenbHOW (POTOAMCCONMAINK WUITH
n30UpaTeabHOro0 BO30OYKIEHUS/aKTUBAIMK);  b) ycTpoiicTBa il cbopa
o0orameHHoro M O0OETHEHHOr0 METAJUIMYEeCKOro YypaHa B KadyecTBe
"mpoxykTta" M "XBOCTOB" B NEpBOM KaTeropuum M YCTPOWCTBa s cOopa
oborameHHbpIX U 00CTHEHHBIX COCIMHEHUH ypaHa B KauecTBe '"MpoaykTa" u
"XBOCTOB" BO BTOpOHl KaTeropuu; c) pabouue Ja3epHble CHUCTEMbI IS
n30UpaTeIbHOTO BO30YKICHHs M30TOMOB ypaHa-235; u d) obopynoBanue s
MOJNTOTOBKMA TOJa4d W KOHBEPCHUU TMPOIyKTa. BcneacTBue CIOKHOCTH
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CIEKTPOCKOIIMU aTOMOB U COCOUHEHHH ypaHa MOXKET MOTpeOoBaThCs
WCIIOJIb30BaHUE JIIOOOW W3 psAga HMMEIONIUXCS Ja3epHBIX H  JIa3epHO-
OIITUYECKUX TEXHOJIOTHUH.

[TOACHUTEJIbBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, NMEPEUYMCICHHBIX B 3TOM pa3jelie, BCTYNalT B
HETOCPEICTBEHHbI KOHTAKT C MapaMd WIH PacIJlaBOM METALTNYECKOTO
ypaHa, WIH ¢ TEXHOJIOTru4eckuM razoM, coctosiimum u3 UFg unu cmecu u3 UFg
U Apyrux razoB. Bce moBepXHOCTH, KOTOPBIE BCTYNAIOT B HEMOCPEICTBEHHBIN
KOHTakT ¢ ypanoM wm  UFs,  DIOJHOCTBIO  W3IOTOBIIEHBI U3
KOPPO3HMOHHOCTOMKHX MAaTE€pUAJIOB WJIM 3alIUIIEHbl MOKPHITUEM H3 TaKUX
marepuanoB. Jlig wened  pasngena, OTHOCSAIIErocs K  KOMIIOHEHTaMm
o0opymoBaHUs Il J1a3€pHOTO OOOTAICHUs, MaTepuajbl, CTOMKHE K
KOPpO3UH, BbI3BIBAEMOM MapaMu WIH OKHAKOCTSIMH, COAEpPKaALIUMU
METAUTMYECKUN YpaH WIN YPAHOBBIE CILIABbI, BKIIOYAIOT MOKPBITHIA OKCHUIOM
UTTpUs TpadUT U TaHTaN, W MaTepUaNbl, CTONKHE K KOPPO3UH, BHI3HIBAEMOM
UFg, BKIIOYAIOT MEb, MEIHBIE CIUIABBI, HEPKABECIONIYIO CTajlb, aJIOMUHUM,
OKCHJ| aJTFOMHHMUS, aJJFOMUHHUEBBIC CIUIaBbl, HUKEJb WK CIUIaBbl, COJAEPKAILINE
60% wiu Oonee HUKENS MO Becy, U (PTOPUPOBAHHBIE YTJIEBOJOPOIHBIC
MOJIUMEDBL.

5.7.1. Cucrembl BoINapUBaHHS YPaHa (METOABI ATOMAPHBIX NIAPOB)

CHGL[I/IaHLHO NpeaAHa3HAYCHHBIC WM TMOATOTOBJICHHBIC CHCTCMbI BbIIIAPUBAHUA
MCTAJUIMYCCKOI'0 YpaHa JJIAd WUCIIOJIb30BaHHU B JIa3€CPHOM O6OFaH_[eHI/II/I.

[NOACHUTEJIbBHOE 3AMEUYAHUE

OTH cHCTEMBI MOTYT OBITh O0OPYZOBaHBI AJICKTPOHHBIMHU ITYIIKAMH, U OHHU
paccuMTaHbl Ha MOJABEICHUE K MUIICHH M0CTaTO4HOM MormHocTH (1 kBt ummn
Ooyee) Uil TEHEpalWM Tlapa METaUIMYeCKoro ypaHa B oObemax,
HEOOXOIUMBIX IS JTa3€PHOTO 00OTAICHHS.

5.7.2. Cucremsl 1j1s1 00padOTKH KHUAKOI0 WJIHM NAPOOOPA3HOr0 MEeTAJUINYECKOI0 ypaHa
(MeToabI aTOMAPHBIX NIAPOB)

CHGHI/I&J’IBHO NpeaAHa3HAYCHHBIC HWJIM TMOATIOTOBJICHHBIC CHUCTEMBI [JId 06pa6OTKI/I
pacIiIaBJICHHOT'O YpaHa, pacCIliaBJICHHBIX YPAaHOBBIX CIIJIaBOB nin mapoB
MCTAJUIMYCCKOr0 ypaHa [Jisd HCIOJb30BaHUA B JIA3CPHOM O6OFaHl€HI/II/I U1
CIICUAJIBHO MMPEAHA3HAYCHHBIC WJIN ITOATOTOBJICHHBIC JJIS1 9TOI'O KOMIIOHCHTHI.

[NOACHUTEJIBHOE 3AMEYAHUE

Cuctemsl 111 00pabOTKH KHJIKOMETANIMYECKOTO ypaHa MOTYT COCTOSITh U3
TUTIICH WM OXJKIAIOIIEro OO0OpYyIOBaHUS aisi THrIed. Turnmm w apyrue
KOMITOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYIIAIOT B KOHTAKT C PACIUIABJICHHBIM
ypaHOM,  pAaCIUIaBICHHBIMM  yPaHOBBIMH  CIUIABAMM  WIM  [apamu
METAJJIMYECKOTO  ypaHa, W3rOTOBJIEHBI U3  KOPPO3HMOHHOCTOMKUX H
TEPMOCTOMKMX MAaTE€pPHAJIOB WIM 3allUMIICHbl TOKPBITHEM M3 TaKUX
MarepuanoB. [lpuemnemble MaTepuanbl BKIIOYAIOT TaHTall, ITOKPBITHIN
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OKCHJOM UTTpusi TrpaduT, TrpaduT, TMOKPBHITBHIA OKUCIAMH JAPYTHX
PEAKO3EMEIIBHBIX DJIEMEHTOB MU UX CMECIMU.

5.7.3. Arperarsbl ajs coopa "npoaykra' u '"'XBoCcTOB' MeTa/LIMYECKOro ypaHa (MeToabl
aTOMAapPHBIX IAapPOB)

CHeHI/IaJIBHO NpCaAHAa3HAYCHHBIC WX IIOATIOTOBJICHHBIC arperarbl IJIsd c6opa
"mpoaykta" ¥ "XBOCTOB'" METANTHYECKOTO ypaHa B KUJKOW WU TBEpAOH (hopme.

[NHOACHUTEJIBHOE 3AMEYAHUE

KOMMOHEHTHI 3TUX arperatoB M3rOTOBIEHBI U3 MaTEPUANOB, CTOMKUX K
HarpeBy M KOpPPO3UH, BBI3BIBAEMOM IapaMH METAJUINYECKOr0 ypaHa WU
KHUJIKOCTBIO, WJIM 3AIUIICHBI MOKPHITUEM M3 TaKUX MaTepHaliOB (TaKHX,
KaK MOKPBITHIH OKCHUIIOM UTTPHS IpaUT WIK TaHTAI) U MOTYT BKJIIOYaTh B
cebsi  TpyOOmpoBOMABI, KiamaHbl, INTylepa, 'KemoOwl", BBOIBI,
TCHHOOGMCHHI/IKI/I n KOJIJICKTOPHBIC IIJIaCTUHBI JJISL Mar"duTHOTIO,
ANEKTPOCTATUYECKOTO MITH IPYTHX METOJIOB Pa3ieICHHUS.

5.7.4. Koxyxu pa3aejJuTeJbHOT0 MOAYJIsA (METOAbl ATOMAPHBIX NIAPOB)

CreuumanbHO TpeJHAa3HAYEHHbIE WM TMOATOTOBJIEHHBIE LWIMHIPUYECKUE WIH
MPAMOYTOJILHBIC KaMCPhI JIA IIOMCIICHHA B HUX UCTOYHHKA MMAPOB MCTAJNIMYCCKOT'O
ypaHa, 3JI€KTPOHHO-TYy4€BOM MyIIKHA U KOJUIEKTOPOB "mpoaykra" u "XBOCTOB".

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH KOXyXH HMMEIOT MHOXKECTBO BXOJHBIX OTBEPCTUH Ui TOAaYH
OJICKTPONIUTAHUA W BOJAbI, OKHa [JI JIA3CPHBIX IIYYKOB, COC,Z[I/IHGHI/Iﬁ
BaKyyMHBIX HACOCOB, a TaKXe JUUIsl IUATHOCTUKHA U KOHTPOJISI KOHTPOJIHHO-
M3MEPUTENbHBIX TpuOopoB. OHHU UMEIOT MPUCTIOCOOIECHUS TSI OTKPBITHS
W 3aKphITUsA, 4YTOOBI  obecrmeunTh  OOCTy)XMBaHWE  BHYTPEHHHX
KOMITOHEHTOB.

5.7.5. CBepx3ByKOBbI€ paclIMPHUTEJIbHbIE COIJIA (MOJIEKYISIPHbIE METO/IbI)

CrnennanbsHO IIpeIHa3HAYEHHbIE W MOATOTOBJICHHbBIE CBEPX3BYKOBBIE
pacmpuTenbHbie coruta s oxnaxnaeHus cmeceit UFq u Hecymero raza go 150 K
(-123° C) unu Hmxe u Koppo3nonHocToiikue Kk UFg.

5.7.6. KoJuiekrops! "npoaykra' nim ""XBoCcTOB" (MOJIEKY/IsIPHbIE METO/IbI)

CrennanbHO MpeAHAa3HAUYEHHBIE WM MOATOTOBJICHHBIE KOMIIOHEHTHI WM YCTPOHCTBA
Uis cOopa YpaHOBOI'O «IPOAYKTa» WM YPAHOBBIX «XBOCTOB)» IIOCJIE OOJIyuYEHUs
Ja3epoM.

[NOACHUTEJIBHOE 3AMEUYAHUE

[Ipr ogHOM W3 MOJEKYISIPHBIX METOAOB JIA3€PHOTO pa3J/IEIEHUs] W30TOIOB
KOJUJIEKTOPbI MPOJIYKTa CIy’>KaT JUlsi cOopa TBEpAOH Macchl OOOTralieHHOTO
ne"rapropuna ypana (UFs). KomnekTopsl mpogykra MOTYT COCTOSTH U3

34



5.7.7.

5.7.8.

5.7.9.

¢GuIIBTpa, KOJUIEKTOPOB YAAPHOTO WM IIUKJIOHHOTO THIIA MM UX COYETAaHUH U
JIOJDKHBI OBITH KOppo3uoHHOCTOMKUMHE K cpene UFs/UFg.

Kommnpeccopol UF¢/Hecyiero raza (MmoJieKyJsipHble MeTO/AbI)

CrenmanbHO NpeAHA3HAYEHHBIE WIHM TOATOTOBJIEHHBIE KOMIIPECCOPBI I CMECEH
UFe¢/Hecymero rasa st aiaurenbHoi skcmmyatanmu B cpene UFge.  KommoneHTs
ATUX KOMIIPECCOPOB, KOTOPBIE BCTYNAIOT B KOHTAKT C HECYIIIMM Ia30M, U3TOTOBJICHBI
nu3 kopposuecronkux k UFg¢ maTrepuaoB WM 3allUIIEHBl IMOKPBITUEM U3 TAKUX
MaTEpHAJIOB.

Y1iuloTHeHHe Bpamawuerocsi Baja (MoJieKyJsipHble MeTOAbl)

CrienmanbHO MpeHa3HAuYEHHBIE WM MOATOTOBJICHHbIC YIUIOTHEHHS BPAILAIOLIUXCS
BaJIOB, YCTAHOBJICHHBIC Ha CTOPOHC IMOJAa4YM U Ha CTOPOHC BbIXOAAa IJId YIIJIOTHCHUSA
BaJIa, COCIMHSIONIETO POTOP KOMITpECcopa, Kak OMpeAesieHo B MyHKTE 5.7.7. BbllE, €
MNPUBOAHBIM ABUTraTCJIiEM, C TCM I-ITOGBI OGGCHC‘-II/ITI: HAaACKHYIO TI'CPMCTU3AIUIO,
MPEIOTBPALIAIONIYI0 BBIXOJ] TEXHOJIOTMYECKOTO ra3a WM HaTeKaHHe BO3J1yXa WIIU
YIUIOTHSIFOIIETO ra3a BO BHYTPEHHIOIO KaMepy KoMIpeccopa, KOTOpasl 3amojHEHa
cmechio UFg 1 Hecylero rasa.

Cucremsbl propupoBaHus (MOJIEKYJ/JISIPHbIE METObI)

CrnenanbHO MpeTHa3HAUYCHHBIE WM TIOATOTOBJICHHBIE CUCTEMBI ISl (PTOpUpOBaAHHUS
UF;s (8 TBepaom coctosinun) B UF¢ (Ta3).

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTU CUCTEMBI MpeAHAa3HAYCHBI i1 PTOpHpOBaHUS COOPAHHOTO MOPOIIKA
UFs B UFg B nensix mocneayroniero coopa B KOHTEHHEpaX MPOAYyKTa WA
JUIS TIOJJA9X B CHCTEMY JOTIOJIHUTENBHOTO oboramenus. [Ipu npuMeneHun
OJIHOTO TOJXOJa peakius (TOPUPOBAHUS MOXKET ObITh 3aBepIllIeHa B
npejenax CHUCTEMbl pa3JeleHus H30TONOB, TJ€ WAET peakuus u
HEMOCPEICTBEHHOE U3BJICYEHHWE U3 KOJUIEKTOpoB '"mpoxykra'. Ilpm
NpUMEHeHUH JApyroro moaxoaa mopomok UFs Moxer  ObITh
W3BJICUCH/TICpEMEIICH H3 KOJUICKTOPOB "MpomaykTa" B  IMOAXOMSIIUN
peaktop  (HampuMmep, pPEaKTOp C  NBCEBIOCKHKEHHBIM  CJIOEM
KaTaln3aropa, TeTUKOUJAIBHBIA PeakTop WM KapoBas OalrHs) B LENAX
¢ropupoBanua. B o0oux ciydasx HUCHOIB3yeTCs] O0OOpYIOBaHHE IS
XpaHeHus: U nepeHoca (propa (WM Ipyrux NpUEMIIEMBIX (PTOPUPYIOIINX
peareHToB) u Juis coopa u nepeHoca UFg.

5.7.10. Macc-cnekrpomeTpbl/ucTo4HNKH HOHOB UF¢ (MoJIeKyJIsSIpHBIE METOABI)

CrnenuanbHO  IpeJHAa3HAYEHHbIE MM  TOATOTOBJIEHHBIE  MAacC-CIHEKTPOMETPBI,
CIOCOOHBIE TPOU3BOAUTH MpsiMOMl 0TOOp Tpod u3 ra3oBeiXx MOTOKOB UFs
00J1a/1at01IMe MTOTHBIM HA0OPOM CIIETYFOINX XapaKTePHCTHK:

1. oOecnednBarOT U3MEPEHNE 3HAYEHUI MACCOBBIX YHCEN aTOMOB, paBHbIX 320 u
0oee, 1 UMEIOT pa3pelIaoIlyo CIOCOOHOCTH nyule, yeM 1 x 320;
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2. HCTOYHHUKH HOHOB CKOHCTPYUPOBAHBI HWJIKM 3alIUIICHBI IMOKPBITUCM U3
HUKCJICBBIX, MCIHO-HUKCIICBBIX CIJIABOB C BECOBBIM COJACPKAHUEM HUKECIIA 60%
Ui 60.1166, HJIN XPOMOHHKCJICBBIX CIIJIABOB,

3. coaepkaT HOHU3ALMOHHbIE UICTOYHUKHU C 00MOAapAUPOBKO 3JIEKTPOHAMU;
4. comepkar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JJI1 U30TOMTHOTO aHAIU3a.

5.7.11. Cuctembl nogauu/cucreMbl 0TBoAA '"'mpoaykra' u "XBOCTOB' (MOJIEKYJ/ISIpHbIE
MeTOabl)

CriennanbHO TpeaHa3HAYEHHbIE WM TOJATOTOBJIEHHBIE TEXHOJIOTHYECKHE CUCTEMbI
NI OGOPYI[OBaHI/Ie JJISL 060F ATUTCIIBHBIX  YCTAaHOBOK, HU3IrOTOBJICHHBIEC HJIN
3alIUIIEHHbIE TOKPBITUEM U3  KOoppo3uoHHocTOWMkMX K UFg marepuanos,
BKJIIOYAIOLIHE!

a) TUTAIOMMNE ABTOKJABBI, IMEYU WM CHCTEMBI, UCIOJb3yEeMbI€ IJIs IMOJAYH
UF; nnst mpouecca oboramnieHus;

b) nmecyOGmmumatopsl (WM XOJIOAHBIC JIOBYIIKH), WCIIOJIB3yEMbIC JIS BBIBEIACHUS
Harperoro UFg u3 mporecca oboraieHus AJis MOCIeAYIOeH nepeaadu;

C) CTaHIIMW OTBEPXKJICHUS WM OKIKEHUS, UCTIONb3yeMble st BhiBeneHus UFq u3
mporecca oboraimeHus myteM cxkatusi u nepeBoga UFg B KUIKYIO WIH TBEPIYIO
(opmy;

d) crannmu "mpomykra" uam "XBOCTOB'", MCHONB3yeMbIe [T nepemenienus UFg B
KOHTEHHEPHI.

5.7.12. Cucremsl pa3nesienusi UFg¢/Hecymiero raza (MoJsieKyJisipHble MeTO/IbI)

CnenuanbHO NMpeIHa3HAYCHHBIE WIIM MOATOTOBJIECHHBIE TEXHOJIOTHUYECKUE CUCTEMBI JIS
otaenenuss UFq oT Hecy1iero rasa.

I[NHOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKoe 000pyI0BaHKE, KaK:

a)  KPUOTCHHBIE TEIJIOOOMEHHHMKH WJIM KPHOCEMapaTOpbl, CIOCOOHBIE
co3naBaTh Temnepatypsl 153 K (-120°C) unu menee, uiu

b) OMOKM  KPUOTEHHOTO  OXJIAXKACHHS, CIIOCOOHBIE  CO3/1aBaTh
temneparypsl 153 K (-120°C) unu menee, uinu

c¢)  xononusie noBymku UFg, ciocoOnbie 3amopaxkuBaTh UFs.

Hecymmm ra3om MoxeT ObITh a30T, apTOH WK IPYTOH ras.
5.7.13. JIa3zepHbIe CHCTEMbI

Haaepbl nin JIA3CPHBIC CHCTCMBI, CrICuajabHO MMpeaHa3HAYCHHLBIC nin
MOATOTOBJICHHBIC JJId pa3aC/ICHUA N30TOIIOB YpaHa.

[NHOACHUTEJIBHOE 3AMEYAHUE

HasepHLIe CHCTEMBI OOBIYHO COCTOSAT M3 ONTHYECKHX U SJICKTPOHHBIX
KOMIIOHCHTOB [JIs1 YIIPABJIICHUS JIA3CPHBIM JIYy4YOM (I/IJ'II/I J'IyLIaMI/I) n C€ro
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nepe,uatm B KaMepy HU30TOITHOI'O pa3neneHH;1. HpI/I MeTOodax aTOMapHBIX
MapoB Ja3epHas CHUCTeMa OOBIYHO COCTOMT M3 HACTPAMBAEMBIX JIa3€pPOB Ha
KpacuTeNsAX, NMPUBOAUMBIX B JEHCTBHE JIPYTMM THIIOM Ja3epa (Hampumep,
JazepaMHd Ha Tapax MEIW WM HEKOTOPHIMH TBEPJIOTEIHHBIMH JIa3e€pamu).
[Ipu MonekynsapHBIX METOJAX Ja3epHas CUCTEMa MOXKET COCTOSTh U3 JIa3€pOB
Ha CO; WM SKCUMEPHBIX JIa3€pOB M MHOTOXOJIOBOM ONTHYECKON SYCUKH.
IIpu oOoux Meromax JasepaM WM Ja3epHbIM CcHCTeMaM HeoOXoauMa
cTadMIM3anys CHEKTPOBOM YacTOTHI i pabOThl B TEUYEHHUE JIUTEIBHBIX
HepI/IOILOB BpeMeHI/I.

Jlazeppl W Ja3epHble KOMIIOHEHTBI, HCIIOJIb3yeMble JJIsi MPOLECCOB
o0oraIeHus, OCHOBAaHHBIX HA IPUMEHEHUH JIa3ePOB, BKIIOYAIOT:

Jlazepsl, J1a3epHbIe YCUIINTENN U T€HEPATOPhI, KaK yKa3aHO HIKE:

a. Jazeppl  Ha  Mapax ~ MeIM, HMEIOLME  BCE  CIEAYIOIIHE
XapPaKTEPUCTUKU:
1.  paGotaroT Ha mymHax BoaH 500-600 HM; U
2. UMEIOT CPEIHIOI0 BBIXOHYI0 MOmHOCTh 30 BT mutn Gortee;

b. aproHOBbIE  HMOHHBIE  JIa3epbl, MMEIOLUIME BCE  CIEAYIOLINE
XapaKTEPUCTHKU:
1.  paGotarot Ha quHax BoaH 400 1 515 HM; U

2. UMEIOT CPETHION0 BBIXOAHYIO MOIIHOCTH Oosee 40 Br;

c. Ja3epsl HA OCHOBE MOHOB HEoauMa (KpOME CTEKIISIHHBIX) C JUTMHOM
BoimHbl  1000-1100 HM, wumMmeromue JTIO0YI0 W3 CIEAYIONINX
XapaKTEePUCTHUK:

l. WMIOyIbCHBIE W C MOIYJIMPOBAHHOW JOOPOTHOCTHIO, C
AJIUTCIIBHOCTBIO UMITYJIbCa 1 HC wumm 60.]166 n HUMCIOIIUC
T00YI0 U3 CIEAYIONIUX XapaKTePUCTHK:

a. BBIXOJHOM CHUTH&JI C OJHOW NONEPEYHOM MOIOM U
CPEIHIOI0 BBIXOAHYIO MOIIHOCTb, mMpeBbimatoiryio 40 Br;
WU

b. BBIXOAHO# CHTHAJI ¢ HECKOJBKAMH MOMEPEYHBIMH MOaMH
U CPEIHIOK BBIXOJHYIO MOIIHOCTh, TPEBBIMIAIOILYIO
50 Br;

nin

2.  o0ecreynBalOT yJABOEHUE YACTOTHI, JAAIOIIEE JUIMHY BOJIHBI
BBIXOJHOTO wu3nyuyeHuss or 500 mo 550 HM mpu cpeaHeit
BBIXOJTHOM MOIIHOCTH, NpeBbimatomei 40 BT;
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nepecTpanuBacMble OJIHOMO/IOBBIE HMITyJIbCHBIE Ja3epHble
reHepaTopbl HA  KpacUTeNsX, HMEIOIIME BCE  CIEeAYIoLIUe
XapaKTePUCTHUKU:

1. paboraroT Ha amuHax BoH 300-800 HM;

2. HMMEIOT CPEIHIOI0 BBIXOJHYIO MOIIHOCTB Oonee 1 BT;

3. UMEIOT YacTOTy ClieZloBaHUsI UMITyJIbcoB Oonee 1 kI'1; u
4. JAI0T JUIUTENIbHOCTh uMItyjbca Menee 100 He;

nepecTpanuBaeMble UMITYJIbCHBIE JITa3epHbIE YCUIINTENN U TeHEPaTOPHI
Ha KPaCUTENISX, UMEIOIIUE BCE CIEAYIOIINE XapaKTEPUCTUKHU:

1. paboraroT Ha amuHax BoH 300-800 HM;

2. WMEIOT CPEIHIOK BBIXOTHYIO MOIIHOCTE 6osiee 30 Bt;

3. UMEIOT YacTOTy ClieZloBaHUs UMITyJIbcoB Oonee 1 kI'1; u
4. JAI0T JUIUTENIbHOCTh uMItyjbca Menee 100 He;

[Ipumeuanue. Iloxg KOHTPOJIb, MPEyCMOTPEHHBIN B
nyHkTe 3.A.2.e., He MOANaJal0T OHOMOIOBBIE T€HEPATOPHI.

QJIEKCAaHAPUTOBBIE  J1a3epbl,  HMMEIOLIME  BCE  CIECAYIOIINE
XapaKTEPUCTHKH:

1. paboraroT Ha anuHax BoH 720-800 HM;

2.  uMeroT mmpuHy nonocsl He 6omee 0,005 HM;

3. UMEIOT YacTOTy CIIeZIOBaHUsI UMITYJIbcOB Oonee 125 I'; u
4.  HWMEIT CPEIHIOI0 BBIXOJIHYIO MOIHOCTE Oonee 30 Br;

UMIYJbCHBIE Jla3epbl, paloTarolue Ha JBYOKHCH YIJIepoja,
MMEIOIIIHE BCE CIIEYIOLINE XapaKTEPUCTUKU:

1. paborarot Ha amuHax BoH 9000-11000 HM;

2. UMEIOT YaCTOTY CJIeIOBaHUS UMITYIbcOB Oonee 250 I';

3. UMEIOT CPEHION0 BBIXOAHYIO MOIIHOCTE Oojiee 500 BT; u

4. JAI0T JUIMTENIbHOCTh UMITyJibca MmeHee 200 He.

[Ipumeuanue. Ilox KOHTPOJIB, MPETYCMOTPEHHBINM B ITYHKTE g., HE
nojamagaroT Oojee  MoIIHbIE (Kak  MPaBUIIO,
MoOIIHOCThIO OT 1 g0 5 kBT) mnpomblieHHbIE

nasepel, paOortatomme Ha  CO,,  KOTOpHBIE
UCIIOJIB3YIOTCS JJIsl PE3KU M CBapKH, TOCKOJIBKY 3TH
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Jazepbl paboTaroT JAMOO0 B HEMPEPHIBHOM DPEXKHUME,
a100 B HMITYJIbCHOM PEXHME C UIUTEIBHOCTBIO
umnyJsbca coie 200 He.

h.  ummynscHbie S5kcuMepHbIe Jazepol (XeF, XeCl, KrF), umeromue Bce
CIIeTyIOIINE XapaKTePUCTHKU:

1. paboraroT Ha arHax BoH 240-360 HM;
2. HUMEIOT YacTOTy CJeI0BaHus UMITYJIbcoB Oonee 250 'y u
3. UMEIOT CPETHION0 BBIXOAHYIO MOIIHOCTE Oojiee 500 Br;

1. [1apaBOJOPOIHbIE PamanoBckue ¢azoBparareny,
CKOHCTPYMPOBAHHBIE [T PaOOTHI HA JUITMHE BOJHBI 16 MKM 1

UMEIOT YacTOTy CIIeI0BaHUs UMITYJIbcOB Oonee 250 I'.

] UMITYJIbCHBIE JIa3epbl, paloTarolIue Ha MOHOKCHAC YIJIepoa,
UMEIOIINE BCE CISAYIONINE XapaKTePUCTHKU:

1. paboraroT Ha anmuHax BoH 5000-6000 HM;

2. UMEIOT YaCTOTY CJIeIOBaHUS UMITYIhcOB Oonee 250 I';
3. UMEIOT CPEHION0 BBIXOAHYIO MOIIHOCTE Oojiee 200 BT; u
4. JAI0T JUIUTENIbHOCTh UMITyJibca MmeHee 200 He.

[Ipumeyanue: Ilox KOHTPOJIBb, MPETYCMOTPEHHBIN B MYHKTE j., HE
NoJAMagaroT Oojee  MOIIHbIE (Kak  MPaBUIIO,
MomHOCThIO OT 1 1o 5 kBTt) mpombimennsie CO
Ja3epbl, KOTOpPbIE MCHONB3YIOTCS HJisi PE3KH U
CBapKH, TIOCKOJIBKY A3TH Jazepbl paboraroT Jmbo B
HCIIPCPBIBHOM  PCIKUMC, HI/I60 B HMIIYJIBCHOM
peXuMe C JJIUTENBHOCTHIO HMMIIYJbCa  CBBIIIE
200 He.

5.8. CnenuajbHoO npeaHAa3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHCTEMbI, 000py/I0BaHNe
U KOMIIOHEHTBI JIJIsl MCIO0JIb30BAHUS HA 000raTHUTEIbHBIX YCTAHOBKAX € IJIa3MEHHBIM
pa3jejieHneM

BBOJHOE 3AMEYAHUE

[Ipu mpormecce mia3MEHHOTO pas3AeiieHus IulasMa, COCTOSIAs U3 HOHOB
ypaHa, MPOXOAMUT Yepe3 AIIEKTPUUYECKOEe MOJie, HACTPOCHHOE Ha YacTOTy
MOHHOTO pe3onanca U™, ¢ TeM 4TOOBI OHU B IEPBYIO 0YepeIb MOTIONIATH
SHEPIUI0 U YBEIMYUBAICSA JAUAMETP MX IITONOPOOoOpa3HbIX opOuT. MOHBI
C TPOXOXKICHHEM IO OOoJbIIEeMy IHaMETpy 3aXBaTbIBAIOTCS IS
oOpasoBaHus mpodykTa, oboramenHoro U>°. Ilnasma, KoTopas
o0Opa3oBaHa NOCPEACTBOM MOHHU3ALlMM YPAHOBOTO Iapa, COJACPKUTCS B
BAaKyyMHOW KaMmMepe C MarHuTHBIM TII0JIEM BBICOKOW HAINpPsHKEHHOCTH,
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

00pa3oBaHHBIM C TIOMOIIBIO CBEPXIPOBOJsAIIEr0o MarHuta. (OCHOBHBIC
TEXHOJIOTMYECKHE CHCTEMbI MpOLecca BKIIOYAIOT CHCTEMY TeHepaluu
YPAHOBOW IUJIa3Mbl, pa3JEIUTENbHBIA MOIYJIb CO CBEPXIIPOBOSALIUM
MarHuTOM W CHCTEMBI HW3BJICUCHHUS MeTauia g coopa "mpomaykra"' u
"XBOCTOB".

MI/IKpOBOJIHOBBIe NCTOYHUKU JHEPTUA U AHTCHHDbI

CHeHI/IaJIBHO npeleasHaquHHe HUIJIN ITOATOTOBJICHHBIC MI/IKpOBOJIHOBI:Ie NCTOYHHUKHU
SHEPTUM W AaHTCHHBI ISl TEHEpallud WM YCKOPEHHS HWOHOB M O0JaJaroIiue
CIEyIOIIMMH XapakTepucTukamu: d4acrora Bbiie 30 I'T'm u cpenHsst BbIXOAHAs
MOIIHOCTH JIJIsl TeHepauu noHOB Oomee 50 kBT.

CoJjieHOU B! 1J11 BO30YK/I€HUS HOHOB

CrnenpiaJibHO  TpeIHAa3HAYCHHBIC WM  TOATOTOBJICHHBIC  COJICHOWIBI  JUISI
pPaMOYacTOTHOTO BO30YKIEHUS HOHOB B auama3one yactorT Oonee 100 k' u
crocoOHbIe paboTaTh IpH cpeHel MomHocTH Oosee 40 kBT.

CucremMbl reHepauy YpaHOBOM MJIa3Mbl

CH@HI/IaJ'II:HO NpE€aAHa3HAUYCHHBIC HWJIM IMOATIOTOBJIICHHBIC CHCTEMBI TI'CHEpAalluU
ypaHOBOﬁ IJ1a3MbI U1 UCITIOJIB30BAHUA Ha YCTAHOBKAX IJIa3MCHHOI'O PAa3/1CJICHUS.

Arperatsl 11s cOopa "'mpoaykra' U "XBOCTOB' MeTANJIMYeCKOro ypaHa

CHeHI/IaJIBHO NpCaAHa3HAYCHHBIC WM TIIOATOTOBJIICHHBIC arperarbl IJIsd c6opa
"mpoaykta" m "XBOCTOB" JUIsi METAUIMYECKOTO ypaHa B TBepaod ¢opme. ITu
arperatsl [y cOopa U3rOTOBJICHBI U3 MAaTEPHUATIOB, CTOWKHX K HarpeBy W KOPPO3UH,
BBI3bIBAEMON MapaMH METAJUIMUECKOro YypaHa, TakuX, KakK rpadur, MOKPBITHII
OKCHUAOM UTTpPUA, WU TaHTAJl, UJIU 3allIUIIICHBI IIOKPBITUCM M3 TAKUX MATCPUAJIOB.

Koxyxu pa3geanTeJabHOro MOIyJif

[MunuHapuyeckue KaMmepsl, CHELMAIBHO IPEIHAa3HAYEHHBbIE WIM IMOJATOTOBIICHHBIE
JUIS UCTIOJIb30BaHUsI Ha OOOTaTUTENIbHBIX YCTAHOBKAX C IJIA3MEHHBIM pa3feiCHUEM,
JUIS TIOMEILEHUs] B HUX HCTOYHMKA YPAaHOBOM IUIa3Mbl, S3HEPreTHUECKOTO COJICHOM 1A
pPaznovacToThl U KOJJIEKTOPOB "mpoaykTa" U "XBOCTOB".

[NHOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHW HMMCIOT MHOXCCTBO BXOIHBIX OTBepCTI/IfI I IIoJavdu
QJICKTPOIIUTAHUA, CoeI[I/IHeHI/Iﬁ I[I/I(l)(l)y3I/IOHHbIX HAaCoCOB, a TakKXC A
AUArHOCTUKHU U KOHTPOJIA KOHTPOJIbHO-U3MCPUTCIIBHBIX HpI/I60p0B. Onu
HUMCIOT HpI/ICHOCO6HCHI/I$I AJIsT OTKPBITHA U 3aKPbITHUA, 9TOOBI 00€ECIIEUUTH
06CJ'Iy)KI/IBaHI/I€ BHYTPCHHUX KOMIIOHCHTOB u HN3TrOTOBJICHBI nus3
COOTBCTCTBYIOIINX HCMArHUTHBIX MATCPUAJIOB, TaKUX, KaK HEPKaBCHOIIIAsA
CTallb.
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5.9. ChnenuajbHO nMpeJHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000py/10BaHHe

u

KOMIIOHCHTBI  1JIdA HCIMOJIb30BAaHUA Ha YCTaAaHOBKaX JJEKTPOMAIrHUTHOIO

o0oranieHus.

BBOJAHOE 3AMEYAHUE

IIpy >7€KTPOMarHUTHOM TPOLIECCE HOHBI METAIIIMYECKOIO ypaHa,
MIOJIyYCHHbIE MOCPEICTBOM MOHM3ALMK MUTAIOIIEr0 MaTepuana U3 cosied
(0o6b19HO UCly), yCKOPSAIOTCS M POXOJIAT Yepe3 MarHUTHOE I10JIe, KOTOpoe
3aCTaB/IIE€T MOHBl PA3JIMUYHBIX H30TONOB MPOXOAUTH IO Pa3IUYHBIM
HanpapieHUsM.  OCHOBHBIMH ~ KOMIIOHEHTAMHM  3JIEKTPOMAarHUTHOTO
H30TOIIHOTO  cemapaTopa  SIBJISIOTCS: MarHuTHoe  moje  JJis
OTKJIOHEHUsI/pa3esIeHUs] U30TOMOB MOHHOTO ITy4Ka, UCTOYHHKAa HMOHOB C
€ro CHCTEMOM YCKOPEHHUs, M CHUCTeMbl cOOpa OTHEJICHHBIX HOHOB.
BcnomoratenbHble CHUCTEMBI Ul ATOIO IPOLECCa BKIIIOYAIOT CUCTEMY
CHAa0XXEHUs MarHUTHOW SHEpPruel, CUCTEMbI BBICOKOBOJIBTHOIO MHUTAHUS
UCTOYHMKA HOHOB, BAaKyyMHYI0O CHUCTEeMY U OOIIMPHBIE CHUCTEMbI
XUMHUYECKOH  00paOOTKM A7 BOCCTAHOBJIEHHMsS ~ HPOAYKTa U
OYHUCTKH/pEreHepauil KOMIOHEHTOB.

5.9.1. DJileKTpOMarHuTHbIE CeNnapaTopbl H30TONOB

3JI€KTpOMaFHI/ITHLIC cermapaTropbl H30TOINOB, CICHHUAJIBHO MNPCAHA3HAYCHHBIC WJIN
MMOATOTOBJICHHBIC JJIA pasaCJICHUA N30TOIIOB ypaHa, 1 O60py,I[OBaHI/IC 1 KOMITIOHCHTbI
JJIA OTOIr'0, BKJIrO4as:

a) McToYHMKY MOHOB

CrenuanbHO  TNpeAHA3HAUYCHHBIE WM  MOATOTOBICHHBIC  OTACIBHBIC WM
MHOTOYHCJICHHBIE WCTOYHUKH HMOHOB YypaHa, COCTOSIIHE W3 HCTOYHHUKA I1apa,
MOHM3aTOpa M YCKOPUTENS Iy4Ka, W3TOTOBICHHBIE M3 COOTBETCTBYIOIIUX
MaTEpHUAJIOB, TaKWX, Kak IpadHT, HEP)KABCIOIIAs CTab WJIH MEIb, U CIIOCOOHBIX
obecrneuynBaTh 00N TOK B my4ke HOHOB 50 MA umu Oosee.

b) Komnexropst HOHOB

KounnekTopHble MIacTHHBI, UMEIOLIME JIBE WM Ooyiee LIeTH U Mas3a, CHELUalIbHO
IpeHa3HauYeHHbIE WM MOATOTOBIEHHBIE U1 cOOpa MyYKOB HOHOB O0OOTaIlleHHOTO 1
00€IHEHHOIO ypaHa M HM3TOTOBJIEHHBIE U3 COOTBETCTBYIOLIMX MaTE€pPHAJIOB, TAKHX,
KaK rpauT UiIu HepKaBerollas CTajb.

c) BakyymHbIe KOXyXH

CrnenuaibHO TIpeHA3HAYEHHBIC WM TOATOTOBJIICHHBIC BAaKyYMHBIC KOXYXU ISt
AIIEKTPOMArHUTHBIX CEMapaTopoB YypaHa, H3TOTOBJICHHBIE W3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTEPHAJIOB, TAaKWX, KaK HEp)KaBerollasi CTallb, U MpeAHa3HauYCHHbIC
1utst paboTsl tipu naBieHusx 0,1 Tla unu Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CIEHUANIbHO TpeJHA3HAUYCHbl M7 TMOMEIICHUS B HUX
WCTOYHUKOB HMOHOB, KOJUICKTOPHBIX IIJIACTHH M BOJOOXJIAXKIAEMBIX
BKJIAJIBIIICH U UMEIOT MPUCTIOCOONICHUS sl coequHeHU Tuddy3noHHBIX
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HaCcoCOB U HpI/ICHOCOGHGHI/IH IJId  OTKPBITHA W 3aKpPbITUA B HCIAX
HU3BJICUYCHHUA U 3aMCHBI 3THX KOMIIOHCHTOB.

d) MarsHuTHbIC IMOJIIOCHBIC HAKOHSYHUKH

CnenuanbHO MpeIHA3HAYCHHBIE WM TOATOTOBJICHHBIE MArHUTHBIC TOJIOCHBIE
HAKOHEYHHKH, MMEIOIIHUE TuaMeTp Ooiiee 2 M, HCIOJBb3yeMble I OOecreueHUs
MMOCTOSTHHOTO MAarHATHOTO TOJISL B 3JICKTPOMATHUTHOM CE€MapaTope U30TONOB WU IS
MEPEHOCA MAarHUTHOTO TOJIS1 MEK/1y PACIIONIOKEHHBIMU PSOM CEIapaToOpaMu.

5.9.2. BBLICOKOBOJBLTHBIC HCTOYHUKH MUTAHUSA

CHGHI/IaJIBHO Hpe,Z[Ha3Ha‘-ICHHBIe HUJIN TOATOTOBJICHHBIC BHICOKOBOJIBTHBIC UCTOYHUKHU
MUTAHUS JUTSI MCTOYHUKOB HMOHOB, OOJIAJAIOIIME IOJHBIM HAOOPOM CIICTYFOIIHX
XapaKTepUCTUK: MOTYT paboTaTh B HEMPEPBHIBHOM PEXHME, BHIXOJHOE HANpsHKEHUE
20 000 B wnmm 6onee, BeIXOMHON TOK 1 A miu Gosiee M cTaOWIM3AIUs HATPSKCHUS
menee 0,01% B TeueHue 8 acos.

5.9.3. M CTOYHHKHU NUTAHHUSA IJIEKTPOMATHUTOB

CrnenuanbHO TIpeAHA3HAYCHHBIE WM TOATOTOBJIECHHBIE MOIIHbIE HCTOYHHUKH
MUTAHUS [TOCTOSIHHOTO TOKA JUIsl 3JIEKTPOMAarHUTOB, 001aJatoIye MOJHbIM HAaO0pOM
CIIEyIOIIMX XapaKTEPUCTHUK: BBIXOJHON TOK B HempepblBHOM pexume 500 A nmm
6onee mpu Hampspkenuu 100 B wnm Gosee, mpu cTaOuWau3amul MO TOKY WM
HanpspkeHuto MeHee 0,01% B TeueHue 8 yacos.

6. YcraHoBKM [JIs1 MPOM3BOACTBA THKEJN0H BOABLI, JediTepuss U JedTepHeBbIX
COCJUHEHUH M 000pyI0BaHHe, CIENUAIbHO NPEAHA3HAYCHHOE WJIH MOATOTOBJICHHOE
JJIS1 3TOTO

BBOJHOE 3AMEYAHUE

Tspxemyto BOLy MOXHO TPOM3BOJHTH, MCIIONB3YS Pa3iIMYHBIE MPOIECCHI.
OILHaKO KOMMCPYCCKU BBII'OJHBIMU ABJIAKOTCA [Ba IPOLECCa: IMPOLCCC
M30TOMHOTO OOMEHa BOJBI M cepoBomaoposa (mpomecc GS) um mporecc
M30TOITHOTO OOMEHa aMMHaKa U BOJIOPO/IA.

[Ipouecc GS ocHOBaH Ha 0OMEHE BOJOpOJA U JEHTEpUss MEXay BOAOH U
CEpOBOJIOPOZIOM B CHUCTEME KOJIOHH, KOTOpbIE OSKCIUIyaTUPYIOTCS C
XOJIOMHOW BEPXHEH CEKIMEH M Tropsyedl HWXKHEU cexkuueil. Bopa teuer
BHU3 10 KOJIOHHAM, B TO BpeMsI Kak CEpOBOJOPOAHBIN ra3 IUPKYJIUPYET OT
JHAa K BEpLIMHE KOJOHH. /[l conelCTBUS CMELIMBAHUIO ra3a M BOJbI
UCHOJNB3YETCs psAA AbIpuaThIX JOTKOB. [leiirepuil mepemeriaercs B BOLY
IIpU HU3KUX TEMIIEpaTypax U B CEPOBOJOPO]I IIPU BBICOKUX TEMIIEpaTypax.
OOoraimieHHble AedTeprUeM ra3 Wi BoJa yAAsAIOTCS M3 KOJIOHH HEepBOii
CTYIIEHU Ha CTBIKE TOPAYUX M XOJOJHBIX CEKLMH, U MPOIECC OBTOPSIETCS
B KOJIOHHax ciuenyromeil crynenu. [Ipoaykr mocneaneit ¢asbl - Boja,
oOoramieHHast aeiitepueM 10 30%, HampaBiseTcs B AUCTUUIALMOHHYIO
YCTAHOBKY JJIsl NPOU3BOJCTBA PEAKTOPHO-UUCTON TSXKENOW BOJIBI, T..
99,75% okucu aeutepus.
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B mporecce oOMeHa MeXIy aMMHAKOM M BOJOPOJIOM MOXKHO H3BJICKATh
NeiTepuil U3 CUHTE3-ra3a MOCPEeICTBOM KOHTAKTa € KMJIKMUM aMMHAKOM B
MPUCYTCTBUH Katanu3aropa. CHHTe3-ra3 1mojaaercs B 0OMEHHbIE KOJIOHHBI
U 3aTe€M B aMMHAuHbIi KOHBEepTep. BHYTpHU KOJIOHH ra3 moJHUMAEeTCs OT
AHa K BCPIIMHC, B TO BPpCMA KakK )KI/I,Z[KI/II\/JI aMMHaK TCYCT OT BCPUIMHBI KO
nHy. JleiTepuil B CUHTE3-ra3e JIMIIAETCS BOJAOPOAa U KOHIICHTPUPYETCS B
aMMuake. AMMUAK IIOCTYIAeT 3aT€M B YCTAaHOBKY JUIsl KDEKMHIA aMMHaKa
Ha JTHE KOJIOHHBI, TOT/la KaK ra3 cooupaeTcss B aMMHauyHOM KOHBEpTEpE Ha
BEPILUHE. Ha mnocnenyromux CTyneHsX IMPOUCXOIUT JaJIbHEHIIee
oOoramieHre, M MyTeM OKOHYATEIbHON NUCTUUIALUU TPOU3BOIUTCS
peakTopHO-uuCTas Tspkenas Bona. [logada cuHTe3-Ta3a MOXKET OBITh
o0ecrieyeHa aMMHAyYyHOM yCTaHOBKOHM, KOTOpas B CBOIO OYE€PEllb MOXKET
OBITH COOpY’KE€HA BMECTE C YCTAHOBKOM JIJIsl IPOM3BOJICTBA TSKEIIOM BOJIBI
IyTeM M30TOITHOr0 0OMEeHa aMMHaka U Bojopoja. B mpoiecce aMMuadyHo-
BOZOPOJHOTO OOMEHA B Ka4eCTBE MCTOYHHKA MCXOHOTO JCUTEPHS] MOKET
TaK)Ke MCIOIb30BaThCsl OOBIYHAS BOJA.

MHorue mnpeaMeTsl KIIYeBOrO OOOpYIOBaHHS [JIsi YCTAaHOBOK IO
MPOU3BOACTBY TSKEIOM BOJABI, HCHOJB3YIOMMX mpouecchl GS  wim
aMMHUAYHO-BOJIOPOJTHOTO OOMEHa, IUPOKO PACIPOCTPAHEHBI B HEKOTOPBIX
oTpacyiiax HepTEXUMUYECKON MPOMBIIIIEHHOCTH. OCOOEHHO 3TO Kacaercs
HEOOJBIINX YCTAHOBOK, UCTIONB3yIonux npouecc GS. OmHako HEMHOTHE
MpeaMETHI 000PYIOBaHMS SIBISIIOTCA cTaHmapTHeIMH. [Ipomeccst GS u
aMMHa4YHO-BOJOPOJHOTO  oOMeHa  TpeOyroT o0paboTku  OOJBIIMX
KOJMYECTB  BOCIUIAMEHSIIOIIMXCS,  KOPPO3MOHHBIX M  TOKCHYHBIX
KHUJKOCTEH TIpU TIOBBIIICHHOM JIaBIICHUHU. COOTBETCTBEHHO TMPHU
pa3paboTke CTaHAAapTOB IO MPOEKTHPOBAHUIO M OKCIUTyaTallud AJis
YCTAaHOBOK U OOOPYIOBaHUS, HCIOJB3YIOIIUX O3TH TMPOIECCHI, CIEAyeT
yAensaTh  OOJIbIIOE  BHHMAaHWE  TMOAOOpPY  MaTepuaioB W HX
XapaKTePUCTHKAM C TeM, YTOOBI OOECHEUUTh ATUTEIbHBIN CPOK CIykKObI
IIPY COXPAHCHHWH BBICOKOHM 0E30MacHOCTH W HaJexkHOCTH. OmnpeaeneHue
MacmTaboB  OOYCIOBIMBAEeTCS TJABHBIM  00pa3oM  COOOpaKeHUSIMU
SKOHOMHKH U HeoOxomumoctd.  TakuMm o0pa3oM, OOJbIIas YacTh
MpeIMeTOB  O0OpYyNOBaHUS  M3TOTOBJISETCA B COOTBETCTBUU  C
TpeOOBaHUSAMU 3aKa3uHKa.

Hakonen, cienyer oTMeTuTh, yTO Kak B mpouecce GS, Tak U B mporecce
aMMHUAYHO-BOJIOPOTHOTO OOMEHa, MPEeIMEThI 000PYIOBaHUS, KOTOPBIE IO
OTZIEJIbHOCTU HE NpEIHa3HAY€Hbl WJIM MOATOTOBJIEHBI CIELHUATBHO IS
MIPOM3BOICTBA TKEIION BOABI, MOTYT COOMPATHCS B CUCTEMBI, CIICIIHAIIBHO
NpeAHa3HAaYEHHbIE WM TMOJATOTOBJIEHHBIE ISl MPOM3BOJCTBA TSKEIOU
Boabl. [IpuMepaMu TakWx CHUCTEM, NMPUMEHSIEMBIX B O0OOMX IpOIIECCaXx,
SBISIIOTCA ~ CHCTEMa  KaTaJUTHYECKOTO KPEKHHra, HCIOoJIb3yeMas B
rporiecce 0OMeHa aMMHaka ¥ BOJIOPOJA, U JUCTHIUIAIIMOHHBIE CUCTEMBI,
WCIOJb3yEMbIE B IMPOLECCE OKOHYATEIbHOM KOHLIEHTPALUU TSIKEIOU
BO/IbI, JOBOJISIIEHN €€ IO YPOBHS p€aKTOPHO-YHCTOM.

43



6.1.

6.2.

6.3.

6.4.

6.5.

[Ipenmersl 0060pyIOBaHMS, KOTOPBIC CIEIUAIBHO MpPEAHA3HAYCHBI WU
MOJITOTOBJICHBI JUUISI IPOU3BOJICTBA TSHKEJION BOABI MyTEM HCIOJIb30BAHUS
o mporecca 0OMEHa BOABI M CEPOBOJOPOJA, JIMOO Mpoliecca oOMeHa
aMMHUaKa 1 BOJIOPO/Ia, BKIIFOYAIOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJTOHHbI

OOMeHHbBIE KOJIOHHBI JuaMeTpoM OT 1,5M wiam Oojiee, KOTOpbIE MOTYT
AKCIUTYyaTUPOBaTbCA IPU JaBICHMUAX CBBILIE WJIM pPaBHbIX 2 Mma, cHenuaabHO
MpelHa3HauYeHHbIE UM MOJTOTOBJICHHbIE AJI MPOU3BOJICTBA TSXKEION BOIBI IMIyTEM
MCIIOJIb30BaHUs MIPOIECca H30TOMTHOTO0 0OMEHA BOJIBI 1 CEPOBOIOPOIA.

I'azopyBKH M KOMIIpeCCOpbI

OpHoctynenyartble, MagoHanopusie (1.e. 0,2 MIla) neHTpoOexHbIe Ta30AyBKH HIU
KOMITPECCOPHI TSI MUPKYJSAIUA CEPOBOJOPOTHOTO Ta3a (T.e. rasa, COJIepkKaIlero
o6onee 70% H,S), cmeuuanbHO mNpeAHA3HAYCHHBIE WM TOJATOTOBIICHHBIC IS
MPOM3BOJCTBA TSDKEJIOW BOJBI MyTEM HCIOJB30BaHUS Iporecca OOMEHa BOIBI U
CEpOBOJIOPOJA. ITH Ta30AyBKH WM KOMIIPECCOPHI UMEIOT MPOU3BOAUTEIHHOCTD,
MPEBBIMIAIOIIYI0 WM PaBHYI 56 M/c. IpU  SKCIUTyaTalldd TIOJ JaBJICHHUEM,
npeBblaromuM win paBHeiM 1,8 MIla Ha Bxonae, W CHaOXKEHBI CaTbHHKAMH,
YCTOMYMBBIMH K Bo3aencTBUIO H)S.

AMMHAYHO-BOJA0POJAHbIE 00MEHHbIE KOJIOHHbI

AMMMaYHO-BOJOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Ooyiee WM paBHOU 35 M
auameTpoMm ot 1,5 M 10 2,5 M, KOTOpbIE MOTYT 3KCIUTyaTUPOBAThCS MO/ AABJICHUEM,
npesbimaronuM 15 MIla, cnennanbHO TpegHa3HAYEHHbBIE WA TOATOTOBJIECHHBIE IS
HpOI/IBBOI[CTBa T$I)I(€JIOI>'I BOIbI HYTGM HUCIIOJIB30BAHUS npouecca O6MeHa aMMHaKa 1
BOZIOpOAA. TH KOJOHHBI MMEIOT TAKXKE MO MEHBIIEH Mepe OJTHO OTOOPTOBAHHOE
0OCEBOE OTBEPCTUE TOTO KE AUAMETPA, YTO U LIMJIMHIPUUECKAsl YaCTh, Yepe3 KOTOPYIO
MOTYT BCTaBJIATHCS MUK BBIHUMATHCSI BHYTPEHHHUE YaCTH KOJIOHHBI.

BHyTpeHHI/Ie YaCTU KOJIOHHBI U CTYIIEHYATbIC HACOCHI

BHyTpeHHI/Ie qaCTHu KOJIOHHBI u CTYIICHYATBIC HaCOCHI, CIICUaJIbHO
NpEaAHa3HAYCHHBIC WJIM IMOATOTOBJICHHBIC IJIsI KOJIOHH JIsI IMTPOHU3BOACTBA TSDKEIJION
BOABI IIYTEM  HCIOJB30BaHUA  IpoHecca aMMHAYHO-BOJOPOJHOIO oOMeHa.
BHYTpCHHI/IC qacCTHu KOJIOHHBI BKIIFOYAKOT CrI€ouajabHO npeAHAa3HAYCHHBIC
KOHTAKTOPbI MCXKIAY CTYICHSIMU, COI[efICTBYIOIIIHe TCCHOMY KOHTAKTy TIas3a H
KUIKOCTH. CTynquaTHe HACOChl BKIIIOYAKOT CIICHUAJIBHO MNPCIHA3HAYCHHBIC
MOrpy’KacMbIC B ) XUAKOCTH HACOCHI IJIA HUPKYJIAIONHA XKUJAKOI0O aMMHaKa B Ipcaciiax
obneMa KOHTAKTOPOB, HAXOAANIUXCA BHYTPU CTyneHeﬁ KOJIOHH.

YCcTaHOBKH 1A KPE€KHHIa aMMHaKa

VYCTaHOBKM I KpPEKMHTa aMMHaka, »SKCIUIyaTHpyeMble IIOJ  JIaBICHHUEM,
npeBbIIAIOMMM WM paBHeIM 3 MIla (450 GyHT/KB. [I0HM), CHENHATBHO
NpeJHa3HAYeHHbIE WM MOJATrOTOBJICHHBIE JUIS NMPOU3BOACTBA TSAXKEIOW BOABI IyTEM
UCIIOJIb30BaHUS MPOLIECca U30TOTHOrO0 0OMEHa aMMHaKa U BOJIOPOJIa.
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6.6. AMMHayHbIe CHHTE3HPYKIIHE KOHBEPTEPbl WJIM aMMHUAYHbIE CHHTE3UPYIOIIHe
CeKIUMn

6.7.

6.8.

6.9.

7.

AMMHBaJyHbBIC CHUHTC3UPYIOIINEC KOHBCPTCPBI NI CUHTC3UPYIOIIUEC CCKINH, CIICTIUAJIBHO
Ope€aAHa3HAUYCHHBIC HWJIM IMOATOTOBJICHHBIC JIA IIPOU3BOACTBA TSKEIION BOABI IIYTEM
HCIIOJIb30BaHUA IMMPpOoLccCa aMMHUAYHO-BOJOPOJAHOTO oOMeHa.

I[TOACHUTEJIbBHOE 3AMEYAHUE

B oTuX KOHBEpTEpax WM CEKIHSIX CHHTE3-Ta3 (a30T U BOJOPO) BHIBOJAUTCS U3
aMMHAYHO-BOJIOPOJTHOM OOMEHHOW KOJIOHHBI (WJIM KOJIOHH) BBICOKOTO
JABJICHUS, 2 CHHTE3UPOBAHHBIN aMMHUaK BO3BpAIaeTCs B OOMEHHYIO KOJIOHHY
(WM KOJIOHHBI).

NudppakpacHbie aHATU3ATOPHI NOTJIOLEHUS

WndpakpacHble aHaIW3aTOpbl MOTJIOUICHHS, CIIOCOOHBIE OCYIIECTBISATh aHaIN3
COOTHOIIIEHUSI MEXIY BOJOPOJOM M JIeHTepHeM B pealbHOM Maciutabe BpEeMEHH,
KOIla KOHIIEHTPALMK IEUTEpUsl paBHbI WK MPeBbIAOT 90%.

KaraauTnuyeckue nmeun

Karanutuueckue mneum g mnepepaOOTKH 00OTalIeHHOrO JEeWTEepHeBOro rasza B
TSOKETYI0 BOAY, CIEUUAIbHO MpPEJHA3HAUYEHHbIE WM TOJATOTOBJICHHBIE IS
MIPOM3BOJICTBA TSAXKEJION BOABI IMyTEM UCIOJIb30BaHUS MPOIiecca U30TOMHOIO OOMeHa
aMMHaKa ¥ BOJIOpO/Jia.

ITonHble cuUCTeMBbl AJ8 BOCCTAHOBJIEHHSI TS:KeJOM BOAbI WJIM KOJOHHBI IJIf
3TOTO0

ITosHBIE CHCTEMBI BOCCTAHOBJICHMS TSODKEIOH BOIBI WM KOJIOHHBEI JJISI 9TOrO,
CIIELMANIbHO TMpeAHA3HAYEHHbIE WM MOATOTOBJIICHHBIE JJII BOCCTAaHOBIICHMS
TSDKEJION BOJIBI 10 KOHIIGHTPAIIUHU JCHTEpHs peaKTOPHOTO KauecTBa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMBI, B KOTOPBIX JIJII OTACJICHUS TSKEJIOW BOJBI OT JIETKOM BOIBI
OOBIYHO HCTOJB3YEeTCS] MPOIECC BOJHOM MUCTHIUISALUHU, CHEIHAIBHO
MpeHAa3HAYEHbl WJIM TMOJATOTOBJICHBI U1 MPOU3BOACTBA TSIMKEIOM BOJIBI
peakTopHOro KauecTBa (T.e. 00bI9HO 99,75% okucu AeiTepus) U3 3amacoB
TSKEJION BOJIBI MEHBIIEH KOHLICHTPAIUH.

YcranoBku aas KOHBEPCHU YyYpaHa M IIJIYTOHHMHA, HCHOJB3YEMBIX IIPpH

N3rOTOBJCHUU TOIUVIMBHBIX JJIEMCHTOB, U JJIfl pa3iac/icHUsT H30TOIOB YpaHa, Kak
onpeaecjasaecTcss B pa311eﬂax4 Hu 5, COOTBETCTBCHHO, H 060py)1013a}me, CIIeuuaJabHO
NpeaAHasHAYCHHO€ WIH IMOATOTOBJICHHOE 1JIAA 3TOI'0

OKCIIOPT

DKCIOPT MOJTHOTO KOMIUIEKTa OCHOBHBIX €IMHMI] B pAMKaX TOW TPAHUIIbI
OyIeT TpPOUCXOAWTH TOJIBKO B  COOTBETCTBHUM C  MPOLEAYpPaMH
Memopanayma. Bce  ycraHOBKH, CHCTEMBI " CIIeLIMATBHO
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npeJHasHauYeHHOE M TOATOTOBJIEHHOE OOOpYIOBaHHME B paMKax 3TOH
IPaHUIBI MOTYT MCIOJB30BAaThCA JUIsl OOpaOOTKM, W3rOTOBICHMS WU
IIPUMEHEHHUS CIIELUAIBHOIO PACLIEIUIAIOIIEr0Cs MaTepHUaa.

7.1. YcTraHoBKM [JIsI KOHBEpPCMH YypaHa M 000pyd0BaHHe, CHeNHAJBHO
NpeAHa3HAYeHHOe WM MOAT0TOBJIECHHOE 1JIsl 3TOr0

BBOJAHOE 3AMEYAHUE

B ycraHoBKax M cucreMax Juisi KOHBEPCHM ypaHa MOXKET OCYIECTBISATHCS
OJIHO WJIM HECKOJIbKO MpPEeBpAlEHUI M3 OJHOT0 XMMHUYECKOTO0 M30TONa
ypaHa B Ipyroi, Bkiatouasi: koHBepcuro UO; B UO,, KOHBEpCUIO OKUCEN
ypana B UF4, UF¢, nmu UCly, xouBepcuto UF4 B UF¢, konBepcuto UFg B
UF4, xonBepcuio UF; B MeTaymmueckuil ypaH M KOHBEpCHIO (hTOPHIOB
ypana B UO,. MHorue kiitoueBble KOMIOHEHTHI 000pYA0BaHUS YCTaHOBOK
JUIsl KOHBEPCUH YpaHa XapaKTepHBbI IJI1 HEKOTOPBIX CEKTOPOB XMMUYECKOM
oOpabaTsIBarolell MPOMBINIIIEHHOCTH. Hampumep, Buabl 000py0BaHUSA,
HCIIOJIb3YEMOI'0 B 3TUX MPOLECCAX, MOTYT BKJIIOUATh: I1€4YH, KapyCEIbHbIE
MeYH, PEakTOphl C ICEBIOOKMKEHHBIM CJIOEM KaTalau3aTopa, >KapoBble
peakTOpHble OalIHH, JKUIKOCTHBIE LEHTpU(DYTH, JUCTUIUISIHOHHBIC
KOJIOHHBI ¥ KHUJAKOCTHO-KUIKOCTHBIE AKCTPAKIIMOHHBIE KOJIOHHBL. OHAKO
HE MHOTHE KOMIIOHEHTHI 00OpyIOBaHMS HMEIOTCS B "TOTOBOM BHjE";
OOJBIIMHCTBO U3 HHUX JIOJDKHBI OBITh  MOATOTOBJIEHBI  COTJIACHO
TpeOOBaHUSAM M CHEHUpHUKAIMIM 3aKa3uhka. B HEKOTOpBIX Ciydasx
TpeOyeTcsl Y4YUTHIBATh CIEIUAIbHbIE MPOEKTHBIE U KOHCTPYKTOPCKHE
0COOEHHOCTH Ui 3aIIUTBl OT AarpecCUBHBIX CBOMCTB HEKOTOPBIX W3
obpabateiBaecmbix xumudeckux Bemects (HF, F,, CIF; u ¢dropunsl ypana).
Hakonen, cinemnyeT OTMETHTBH, UTO BO BCEX IIpOLECCaX KOHBEPCHM ypaHa
KOMIIOHEHTbI ~ 00OpYyJIOBaHMS, KOTOpble OTAENbHO CIEHUaIbHO HE
MpeHa3HauYeHbl WM MOJATOTOBJICHBI IS KOHBEPCUU ypaHa, MOTYT OBITh
O0OBEAMHEHbl B CHUCTEMBI, KOTOpbIE CIEHUAIbHO MpPEAHA3HAUYEHbl WU
MOATOTOBJICHBI AJIS1 UCTIONB30BAHUS B IIEJIAX KOHBEPCUHU ypaHa.

7.1.1.CnenuajibHO NpeJHA3HAYEHHbIE WIH MOATOTOBJICHHbIEC CHCTEMbI /151 KOHBEPCUH
UO3 B UF6

[NOACHUTEJIBHOE 3AMEUYAHUE

KonBepcuss UO3; B UFs MoOXeT OCYyLIECTBIATbCS HENOCPEICTBEHHO
¢dropupoBanuem. [l mpomecca TpeOyeTcsi MCTOYHUK Ta3000pa3HOTO
¢dropa miu TpexTOPUCTOTO XJIOpA.

7.1.2. CnennajbHO NpeaHaAsSHAYCHHBIC HJIH MOATOTOBJECHHBIC CUCTEMBI 118 KOHBCPCUH
UO3 B UOz

[NOACHUTEJIBHOE 3AMEUYAHUE

KonuBepcuss UOs; B UO; MOXET OCYHIECTBIATBCA MOCPEICTBOM
BoccraHoBieHuss  UQO;  r1a3000pa3HbIM  KPEKHHT-aMMHAKOM  WJIU
BOJIOPOJIOM.
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7.1.3. CnenuajibHO TIpeJHA3HAYEHHbIE WJM TMOArOTOBJIECHHbIE CHCTEMbI
konBepcun UO; B UF,

[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UF4 MOXeT OCYIIECTBIATHCS MOCPEACTBOM pPEaKIMU
UO; ¢ razoo0pazubiM ¢ropuctsiM BogopogoM (HF) npu Ttemmeparype
573-773 K (300-500°C).

7.1.4. CnenuajJibHO TIpPeJHA3HAYEeHHbIE WMJM TOATOTOBJIEHHbIE CHCTEMbI
kouBepcun UF4 B UFg

[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF4 B UF¢ ocyniecTBiseTcsi mOCpeACTBOM AK30TEPMUUYECKOM
peakiu ¢ ¢TopoM B peakrtopHoi Oammue. UFs KkoHIeHcupyercss u3
rOpsSYMX JIETYYHX Ta3oB MOCPEICTBOM MPOIMYCKaHHs MOTOKa rasza uepes
XOJIOAHYIO JIOBYHIKY, oxJaxjaeHHyto a0 267 K (-10°C). Ins mpouecca
TpedyeTcss ICTOYHUK ra3000pa3Horo ¢gropa.

7.1.5. CnenuajibHO TIpeJHA3HAYEeHHbIE WMJM TMOATOTOBJIEHHbIE CHCTEMbI
koHBepcun UF4 B MeTra/inyeckuii ypaH

[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF4 B MeTauIM4ecKuil ypaH OCYILECTBISIETCS MOCPEICTBOM
€ro BOCCTAHOBJIEHHMsI MarHueM (KpyIHble IapTUH) WIH KaJlbLUeM (MaJible
naptum). Peakuus ocymiecTBisieTcss NMpU TeMIepaTrypax BbILIIE TOYKH
miasneHus ypasa 1403 K (1130°C).

7.1.6. CneumanbHO TNpeJHA3HAYEHHbIe WJIH TMOATOTOBJEHHbIE CHCTEMBbI
kouBepcun UFq B UO;

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UFg B UO; MOKeT OCyLIECTBIATHCSA MOCPEICTBOM OJHOTO W3
Tpex mnpoueccoB. B mepBom mnpouecce UFg BoccTaHaBiauBaeTcss u
ruaponuzyetrcs B UO; ¢ ucnosib30BaHUEM BOJOpoAa U mapa. Bo BTopom
npouecce UF¢ rugponmsyercs pacTBOPEHHEM B BOJE, JJISI OCaKICHHS
IuypaHata aMMOHUS no0aBisieTCs aMMHAK, a JIuypaHar
BoccranaBnuBaeTcsi B UO; Bogopoaom nipu temriepatype 1093 K (820°C).
ITpu tpetbem mporecce razoodpasusie UFs, CO, u NH; cmemmuBaroTcs B
BOZIE, OCaX/lasg ypaHWJIKapOOHAT aMMOHMs. Y paHWIKapOOHAT aMMOHUS
CMEIINBAETCA ¢ MapoM M Bojoponxom npu temneparype 500-600°C s
npoussoacTa UO:.

Konepcuss UFs B UO, 4acTto oOCylIeCTBISETCS Ha IEPBOM CTyIIEHU
YCTaHOBKH I10 U3TOTOBJICHHUIO TOILIMBA.
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7.1.7. CnenuajibHO TIpeJHA3HAYEHHbIE WJM TOATOTOBJIEHHbIE CHCTEMbI
kouBepcumn UFq B UF,

[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcusi UFs B UF4 ocymiecTBigeTcss moCpeACTBOM BOCCTaHOBJICHHS
BOJIOPOJIOM.

IS

7.1.8. Cneuna.m,no NpeaAHasSHAYCHHbIC HJIH MOATOTOBJCHHBIC CUCTEMBbI 1 KOHBCPCUH
U02 B UC14

7.2.

YcraHoBKM Il KOHBEPCHMHM IUIYTOHHSI M o0opynoBaHme,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Kongsepcus UO, B UCl4 MOXET OCYIIECTBIATHCS MMOCPEACTBOM OJIHOTO U3
IByx mnpoueccoB. [Ipu mepBom mponecce npoucxoaut peakuus UO; c
yeTbIpexxyopucteiM  yraepogom (CCly) mpubnmusutensHo npu 673 K
(400°C). TIpu BTOpPOM MpOLECCE NPH TEMIEPATYPE NMPUOIU3UTENLHO B
973 K (700°C) B mnpucyrcrBuu razoBoii caxu (CAS 1333-86-4)
npoucxoauT peakuus UO; ¢ OJHOOKUCHIO YIIIEpoia U XJI0pa, B pe3yJibTaTe
koTopoit oopazyercs UCly.

NpeAHasSHAYCHHOC HJIH MOATOTOBJCHHOC IJIA 3TOI'0

BBOJAHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax KOHBEPCHUU ILTYTOHUS MPOUCXOJUT OJIHO WIIH
HECKOJIbKO TIPEBPAIICHU OJHOTO COJEPIKAIIETO TUIyTOHHH XHMHYECKOTO
COEIMHEHMS B APYroe, BKJIIOYas: KOHBEPCUIO HUTpaTa IIyToHus B PuO,,
koHBepcuto PuO; B PuF4 u konBepcuto PuF4 B MeTaminueckuiil miyTOHUM.
YCTaHOBKM 1711  KOHBEPCHM  IUTyTOHHS, OOBIYHO  CBSI3aHBI  C
nepepabaThIBAIOIIMMH  YCTAHOBKAMH, OJHAKO OHHU MOTYT OBITh TaKXe
CBA3aHbl C YCTAHOBKAaMHU [0 M3TOTOBJIEHUIO IUTYTOHHEBOI'O TOILIMBA.
MHorre KJIo4YeBble KOMIIOHEHTHI OOOpYJIOBaHUS  yCTAHOBOK ISt
KOHBEPCHH ILTYTOHHS XapaKTePHBI ISl HEKOTOPBIX CEKTOPOB XUMHUYECKOU
oOpabatbIBaromieil MpoMbIIUIEHHOCTH. Hanpumep, BUabl 000pynoBaHus,
UCIONB3YEMOT0 B 3THX MPOIIECCaX, MOTYT BKJIIOYATh: MEYH, KapyceabHbIe
MeYH, PEAKTOPhl C TCEBAOOKIKCHHBIM CJIOE€M KaTallh3aTopa, >KapOBBIC
peakTopHble OalIHU, KHUAKOCTHBIE MEHTPUDYTH, TUCTHUISIIMOHHBIC
KOJIOHHBI U KUJKOCTHO-)KUJKOCTHBIE IKCTPAKIIMOHHBIE KOJOHHBI. MoOryT
Takke TNOoTpeOOBaThCS TOpAYUE Kamepbl, MepuaTOYHble OOKCHl H
JTUCTAHIIMOHHBIE MaHUMYJIATOPbl. OJHAKO HE MHOTHE KOMIIOHEHTHI
o0opymoBaHUs UMEIOTCS B '"TOTOBOM BHJE";  OOJBIIMHCTBO M3 HHX
JOJKHBI OBITH TIOJITOTOBJICHBI COTJIACHO TPEOOBAHUSM M CHEIU(DUKAIIUAM
3aka3zynka. [Ipu MpPOEKTHPOBAaHMHM HACTOSTENLHO HEOOXOAUMO YACNATH
ocob0oe BHHMaHHE CIECIU(DUYSCKAM  ONMACHOCTSAM, CBS3aHHBIM  C
pPaMOaKTUBHOCTHIO, TOKCHUYHOCTBIO W KPUTHYHOCTBIO,  KOTOpHIE
XapaKTEpHBI IS TUTyTOHUSI. B HEKOTOPBIX ciyuasx TpeOyeTcsi yUUThIBAThH
CrHelHalbHble MPOEKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH ISl 3alUTHI
OT arpecCHBHBIX CBONCTB HEKOTOPBHIX H3 00pabaThHIBAEMBIX XUMHUYECKHX
BemiectB (Hampumep, HF). Hakownen, crnemyeT oTMeTHTh, 4TO BO BCeX
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nporeccax KOHBEPCHUH IUTYyTOHHUS KOMIIOHEHTHI 00OpYyIOBaHMS, KOTOpHIE
OTHEIBHO CIIELMAIIBHO HE MPEAHA3HAYEHbl WM IOATOTOBJICHBI MJIA
KOHBEPCUH IUTyTOHHS, MOTYT OBITh OOBEJUHEHBI B CHUCTEMBI, KOTOpHIC
CIELUaIbHO IMPEJHA3HAYEHBl WIM IMOArOTOBJICHBI ISl UCIOJIE30BAHUSA B
LEJIAX KOHBEPCUU TUTYyTOHUS.

7.2.1. CneumajabHO TNpeJHA3HAYEHHbIe WJIH TOATOTOBJECHHbIE CHCTEMBbI IS
KOHBEPCHH HUTPATA MJIYTOHUS B OKCH/I

I[NOACHUTEJIbBHOE 3AMEYAHUE

B uucio OCHOBHBIX omepamuid 3TOro Mpolecca BXOIAT: XpaHEHUE M
KOPPEKTHPOBKA MCXOJHOTO TEXHOJOTHUYECKOTO Marepuala, OCakKICHHE U
paszfeneHue TBEpAOW W KUAKOW (as3bl, MpokamuBaHHe, OOpalIeHHE C
MPOAYKTOM, BEHTHWISAIMS, oOOpalleHHe ¢ OTXOJaMH H yIpaBJICHUE
nporeccoM. TeXHONOTWYecKHe CHCTEMBI CIEIHaIbHO 000pyI0BaHbI
TakuM o0pa3oM, dYTOOBl H30€XKaTh JOCTMXKCHHS KPUTHYHOCTH U
panuanoHHbIX A(PQPEKTOB, a TaKkKe CBECTH K MHHMMYMY OIACHOCTH,
CBSI3aHHBIE C TOKCHYHOCTBhIO. Ha OONBIIMHCTBE YCTaHOBOK  IIO
nepepaboTKe 3TOT KOHEUHBIH IMPOLECC BKIIOYAET KOHBEPCHIO PAaCTBOpa
HUTpaTa TUTyTOHHS B JABYOKHCH IUTyTOHHA. J[lpyrume mporiecchl MOTYT
BKJIIOYATh OCAX/IEHUE OKCaJlaTa ITyTOHUS WU MEPEKUCH TUTyTOHHUSL.

7.2.2. CnenmajibHO TMpeJHA3HAYEHHbIe WJIH TOArOTOBJECHHbIE CHCTEMbI IS
NMPOM3BOACTBA METAINYECKOT0 MJIYTOHUS

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTOT mpouecc OOBIYHO BKIIOYACT (DTOPUPOBAHME ABYOKHCH IUTYTOHUS,
OOBIYHO C TNPUMEHEHHEM BBICOKOAKTHMBHOIO (TOPHUCTOrO BOAOPOJA, C
LEeNbI0  TONy4YeHus (ropupa TMIIYyTOHHSA, KOTOPBIA  BIIOCIEACTBUU
BOCCTAQHABJIMBAETCSI C IOMOILBIO METANIMYECKOr0 KalbliUs BBICOKOM
YHCTOTHI /10 OJTYYECHUSI METAJUTMYECKOTO ITyTOHUS U (hTOpUAA KaJbIHs B
BUJIC IIJJaKa. B YMCII0O OCHOBHBIX ONEpaluidi JTaHHOTO IMpOIecca BXOJST:
¢TopupoBaHue (Hampumep, ¢ MPUMEHEHUEM 000py10BaHMs, COAEPIKALIETO
OnmaropofHple METAUIBl WM 3alIMIIEHHOTO MOKPHITHEM W3 HHX),
BOCCTaHOBJICHHE MeTaula (HampuMep, ¢ NPUMEHEHHEM KepaMUYeCKHUX
TUTJIEN ), BOCCTAHOBJIEHHE 1JIaKa, oOpallleHue ¢ IPOAYKTOM, BEHTUJISALUS,
oOpalieHue ¢ OTXOJAaMH U YINpaBJIEHHE MPOLECCOM. TeXHOJIOrnyeckue
CHCTEMBI, B 9YaCTHOCTH, OOOPYJOBaHBI TAKHM 00pa3oM, 4TOOBI M30EkKaTh
JOCTHKEHUSI KpUTUYHOCTH U paualiMOHHbIX 3(()EKTOB, a TAK)KEe CBECTU K
MUHHMYMY ONAacHOCTH, CBS3aHHBIE C TOKCMYHOCTBIO. J[pyrue mporecco
BKJIIOYAIOT (PTOpUpOBaHME OKcanara IUTyTOHUS WM MEPEeKUCH IUTyTOHUS,
3a KOTOPBIMH CJI€lye€T BOCCTAHOBJIICHUE METalIa.
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