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,[IOIIOJ'IHI@TEJ’II:HLHH I[TPOTOKOJI K COTJIAIIEHHUIO MEXNY
PECITYBJIMKOHN APMEHHEN H MEXKIIYHAPOJHbBIM A'EHTCTBOM IIO
ATOMHOH BHEPTHH O ITIPUMEHEHHHU 'APAHTHU B CBSI3H C
JOTOBOPOM O HEPACITPOCTPAHEHHWM SATEPHOI'O OPY2KHUS

1. Texcrt' IlomonHuTenbHoro mnpotokojia K CorjalleHdo o rapaﬂ'mﬂxz,
3aKJIloYeHHoro Mexay Pecnyb6iukonn ApMeHHern H MexXnyHaponHbiM areHTCTBOM
MO aTOMHOM 3YHEpPrHH O IMpHMEHEHHHM rapaHTHH B cBA3H ¢ JloroBopoM o
HepacnpocTpaHeHUH siiepHoro opyxus (JIHAQO), Bonpou3BoauTCcs B HacTOsLIEM
IOKYMEHTE IJIsl CBEICHUS BCeX rocynapCTB-WieHOB. JlOMOJIHUTEIIbHbIA NPOTOKOJI
6611 onobpeH CoseToM ynpaBisiiolidx 23 centsabps 1997 roma. OH 6bin

nonnucaH B Bene 29 centsabps 1997 rona.

2. B cooTBeTcTBUM co cTaTbeH 17 JloNMONMHUTEIBHOrO MPOTOKOJIa OH BCTYIHUT B
CHJIY B [icHb, Korga AT€HTCTBO MOJIYYHT NUCbMEHHOE YBEAOMJIEHHE O TOM, YTO
BCE€ 3aKOHOJATEJIbHbIE M/HWJIM KOHCTHTYLIHOHHble TpeboBaHUS ApPMEHHUH,
Heo6xonuMble IJIS BCTYIUIEHHS B CHJIY, BbINOJIHEHbI. JlO BCTyIJICHHS B CHJY
HacTosiLMH [IpoTokos mNpHMeHsieTcss Ha BpPEeMEHHOH OCHOBE C MOMEHTa €ro

noanucaHus, T.e. ¢ 29 ceHTs6ps 1997 rona.

B HacToseM HHPOPMALIMOHHOM LIMPKYJSpe K TEKCTY HoOaBjieHbl CHOCKH.

Bocnipouaseneno B noxymente INFCIRC/455.

ITo C006pa)KCHHHM 3KOHOMHH HACTOALLMA JOKYMEHT oTnevyatTaH orpaHH4YeHHbIM THPAXOM.
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JOITOJIHUTENbHBINA [TPOTOKOJI 3
K COTJTAHIEHHUIO MEZKNTY PECITYBJINKOU APMEHUEHA
U ME2KIIYHAPOJOHBIM ATEHTCTBOM I10
ATOMHOM SHEPT'MU O IPUMEHEHUH 'APAHTUHU B CBSI3HU
C JOI'OBOPOM O HEPACITPOCTPAHEHHH AJEPHOI'O OPY2KHUs

[TIPUHUMASI BO BHHUMAHHE, uro Pecny6iuka ApmeHuss (B
IaJibHeHllleM HMeHyeMmass "ApMeHHen”) MU MexnyHaponHoe areHTCTBO IO
aTOMHOW 3Heprud (B JajbHeHlIeM HMeHyeMoe “AreHTCTBOM”) SIBIISIIOTCS
yyacTHMkaMHu CorJallleHdsi 0 MPUMEHEHHH rapaHTHH B cBsi3U ¢ JloroBopom o
HepacnpocTaHEHHH  siIepHOro opyx(ml3 (B panbHeWlIeM  HMEHYyeMOoro
"CormnallleHHeM O rapaHTHAX”), KOTopoe BCTYNUJIO B cHIIY 5 Masi 1994 rona;

YUUTBIBAS kenanve MexayHapodHoro coofbliecTBa elle 6oliee
YKPENUTh  peXHM  sIepHOro  HepacnpocTpaHEHHS nyrem NMOBbILLIEH U
IEeHUCTBEHHOCTH U 3(p(PEeKTHBHOCTH CHCTEMbI rapaHTHH ATEHTCTBA;

HAITIOMHWHAS, uto AreHTCTBO NpH OCYLIECTBJIEHHH rapaHTHH IOJIXKHO
YYUTbIBaTb HEOOXOIUMOCTb: H36eraTb CO3JaHHUs MPENSATCTBUH DKOHOMHUYECKOMY
| TE€XHOJIOTHYECKOMY Pa3BUTHIO ApMEHHUH WM MEXK1yHapOIHOMY
COTPYNHHYECTBY B 006JIJaCTH MHPHOHW SOCPHOH NESITEJIbHOCTH; cobJionaTh
IEWCTBYIOUIUE TIOJIOXKEHHsT B 06JIaCTM oOXpaHbl 300pOBbsi, 6€30MacHOCTH,
u3ryYecKon 3alUThI, a TaKXKe Npyrue NercTBYLIHEe Tpe6oBaHUS 6€30MacHOCTH
M MpaBa OTIEJIbHbIX JIML; MU NPHHHMAaTb BCe Mepbl MO 3alUTe KOMMEpPYECKHX,
TEXHOJIOTHYECKMX MU  MPOMBILIJIEHHBIX  CEeKpeToB, a  TaKXe  Ipyrou
KOHOUAECHUHAJIbHOH HHMOPMALMH, KOTOpasi CTAHOBUTCS €My H3BECTHOW;

[TIPUHUMASA BO BHUMAHME, uto 4yacrora npoBeneHUss H
UHTEHCUBHOCTb MEPONPHUSITUH, YyKa3aHHbIX B Hactosillem IlporokoJie, 6ynyT
Nnonnep>KMUBaThcsds Ha  MHUHUMAQIBHOM  YpPOBHE, COOTBETCTBYIOLIEM  lleJH
NOBbILLUEHHUS NEUCTBEHHOCTH U 3D HEKTHUBHOCTH rapaHTHUH ATEHTCTBA;

HACTOSAUINUM ApMeHHsi U ATEHTCTBO COTJIACHIIMCh O HUKeECIIENYIOLIEM:

BocnpousseneH B nokymente INFCIRC/140.



CBSI3b MEXKY HACTOAHIUM ITPOTOKOJIOM N COTNTAIIEHHUEM
O TAPAHTUSAX

Cratbs 1

[TosioxxeHuss CoriyalleHUss O TapaHTUSIX TMPHUMEHSIOTCS K HAacCTOSLIEMY
[TpoTokoJly B TOH Mepe, B KAKOH OHH COOTBETCTBYIOT IOJIOXKEHHSIM HACTOSILIErO
[IpoTokona M COBMECTHMbI C HHMH. B ciyyae npoTHBOpeuYHss MeXIy
nojloxXeHUussMM  CorJlallleHUsT O TrapaHTHsSX W  [OJIOXKEHUSIMH  HAcCTOSLIErO
[IpoToKkosia NPUMEHSIOTCS MOJIOXKEHUS HacTosiulero [IpoTtokona.

IMPEJOCTABIIEHUE HHPOPMAIINHN

Cratbs 2
a. ApMeHHS TNpenocTaBisieT ATCHTCTBY 3asiBJIeHUE, colepKalllee:
i) O6uiee onvcaHue MW HHPOPMALHIO, YKa3blBAalOUIYIO MECTO

NpOBENEHUS OTHOCSLIUXCS K SiTePHOMY TOIJIMBHOMY LIMKJIY Hay4yHO-
HMCCJIeNOBATEJIbCKHX H  ONBITHO-KOHCTPYKTOPCKHX  paboT, He
CBsI3aHHbIX C ANEPHbBIM MAaTEPHAJIOM, OCYLIECTBIIAEMbIX Tae-JiHbo,
KoTopble GHHAHCUPYIOTCS, MOJIYYHIIH KOHKPETHOE paspellieHHe HJIH
KOHTPOJIMPYIOTCS HUJIU OCYLIECTBIISIOTCA OT UMEHU ApPMEHHUH.

ii) OnpeneneHHy0 ATeHTCTBOM Ha OCHOBE OXMWIAeMOro MOBbILLIEHUS
IENCTBEHHOCTH HJIK 3¢pDPEeKTHBHOCTH M COIJIAaCOBAHHYIO ¢ ApMeHHeN
HMHDOpMaLMI0O O  KacalouleHcss TapaHTHH  3KCIUlyaTallHOHHOH
NEATEJIBHOCTH Ha YCTAaHOBKax M B MecCTax HaXOXIECHUS BHE
YCTAHOBOK, Ille 06bIYHO UCIOJIb3YETCH SIIEPHbIA MaTepHaJl.

ii1) O61ee onMcaHWe KaXkOOro 30aHUs Ha KaXJOW MJIollanKe, BKJroYas
€ro MCIOoJIb30BaAaHUE, U, €CJIH ITOr0 HENOCTATOYHO, OMHCAHHE €ro
COIEPXKMUMOro. IDTO ONMUCAHWE BKJIOYAET KAPTY TAKOH TUIOUIANKH.

iv) Onucanve Macuwitaba onepaldfd [IJIsi KaXXAOro MecTa HaXoXIEeHHUS,
UMeEIoLIEro OTHOUIEeHHe K NesITEJIbHOCTH, yKa3aHHOH B
[Tpunoxkenuu | x HacTtosuieMy [IpoTokouly.

V) HUudopmanuio, YKa3blBalowyto MECTO HaxoXNeHHUs,
IKCMJIyaTalHOHHOE COCTOs HUE n OLIeHOYHbIE roJoBble
NMPOU3BOICTBEHHbIE MOLIHOCTH YPaHOBbIX PYIHHUKOB 2

00O0OTaTHTE/IBHbIX  YCTAHOBOK U TOPHEBbLIX  00OraTUTElIbHbIX
YCTAHOBOK M CYUIECTBYIOLUIHH IONOBOH OOBEM NPOU3BOILCTBA TAKHX
DYOHHUKOB U 0ODOTraTHUTEJIbHbIX YCTAHOBOK HJ1i ApPMEHHH B LEJIOM.



vi)

ApMEHHUS TNpenocTamiisieT [0 3anpocy ATreHTCTBa JaHHble O
CyLLIECTBYIOLIIEM TONOBOM o06beMe NPOM3BOICTBA OTHEJIBHOTO
pPyOHHUKa HJIK o6OTraTHUTEJIbHOM ycTtaHOBKH. [lpemocraBieHue 3TOH
HHpopMallMM He TpebyeT BeleHHUs MNoApoO6HOro ydera SOECPHOTO
MaTepHaJia.

HHdpopMaliiio OTHOCHUTEILHO HUCXOOHOTO MaTepHajla, KOTOpPbIN ellle
He INOCTHI cOcTaBa M YHUCTOThI, KOTOpbI¢ MeJIaloT e€ro MPHUTOOLHbIM
0Jisi  W3TOTOBJICHUSI TOMJIMBA HJIK H30TomHOro oboralleHus,
BKJIIOYAOLIYIO:

a) KOJIMYECTBa, XHUMHUYECKHH COCTaB, MCIMOJIb30BaHHE HJIH
npenrojaracMoe HCNoJIb30BaHUE TaKoro MaTepHaJla,
He3aBUCHUMO oT ero siIepHOTO WU HesiIepHOTo
MUCIMOJIb30BaHUS, [IJIA KaXJOro MecTa HaxOXJeHUsI B
ApMeHHH, B KOTOPOM TaKOHW MaTepHall MNPHCYTCTBYeT B
KOJIMYECTBaX, MpeBbILIAKIIHX [OeCATb METPHUYECKHUX TOHH
ypaHa H(MJIM) [OBafgLaTb METPHYECKHX TOHH TOpHUsS, a IJs
IPYrHX MeCT HaxXoXIeHHs ¢ KoJihdecTBaMU 6oJiee OHOH
METPHYECKOH TOHHBbI - 0Olllee KOJIUYeCTBO IJid ApPMEHHHU B
LieJIOM, €CJIi 3To oblllee KOJIHYEeCTBO MNpeBbILIAcT HOECATb
METPHUYECKUX TOHH ypaHa WJHM OBallaTb METPUYECKHX TOHH
Topusi. IlpegocraBiieHHe 3ToW HHMOpPMALUH He TpebyeT
BelleHHUs NMoapo6HOro ydyera sigepHOro Marepuvala;

b) KOJIMYeCTBa, XHUMHUYECKMH COCTaB M IIYHKT Ha3HauvyeHUs
KaXJOH DIKCMOpPTHOH TIMOCTaBKH HU3 ApMEHHHU Takoro
MaTepHajla [JIs  KOHKDETHbIX  HesiIepHbIX lLieJied B
KOJIMYECTBaX, MpeBbILIAOLIHX:

1D AecsiTb  MeTPHYECKHMX TOHH  ypaHa, WM 1Jd
rnocjieqoBaTeJibHbIX 3KCMNOPTHLIX T[IOCTAaBOK ypaHa M3
ApMEHHH B OOHO H TO Xe€ TOCYIapCTBO, Ka>kjaas u3
KOTOPbIX MeHee NEeCSTH METPHYECKHUX TOHH, HO CyMMa
KOTOPbIX T[pPeBbLILLIACT NeCATh METPUYUYECKHUX TOHH B
TeyeHUe roua;

2) OBaalLaTb METPUUYECKHX TOHH TOpHSA, HJIMU  IJS
nocjieJoBaTeJIbHbIX 3KCIIOPTHbLIX TMMOCTABOK TOpPHS M3
ApDMEHHUH B OIIHO M TO XKe TOCyldapcTBO, KaxXnas M3
KOTOPbIX MeHee OBagUaTH MeTPUYECKHX TOHH, HO
CYyMMa KOTOPbIX TMpeBblllaeT ABANLATH MeTPHUYECKHX
TOHH B TeYyeHue romaa;



vii)

viit)

C) KOJIMYECTBA, XHUMHUYECKHH coctaB, MCCTO HaXOXICHHUS B
HacTtodAlWEeS BpeMs W HCIIOJIb3OBAHHUE HWJIM MNpelrioJiaracMoc
HCMOJIb3OBAHHUC Ka)KD,Ol;I HMHODTHOﬁ NMNOCTaBKH B ADMCHH}O
TaKoro M™Martepuajila IJids KOHKPETHLIX HEAOECPHLIX uesjled B
KOJIN4yecTBaXx, MNMpeBbilIatolInX:

1) IecsTb METPUYECKHMX TOHH  ypaHa, HJIM  IJs
MoCJieIOBaTeJIbHBIX MMIOPTHBIX [IOCTaBOK YypaHa B
ApMEHHIO, KaXJassi H3 KOTOPbIX MeHee JeCiTH
MEeTPHUYECKHMX TOHH, HO CYMMa KOTOpPBIX [MpEBbILIAET
IecsiTh METPUUYECKUX TOHH B TEYeHUE romaa;

2) IBanliaTh METPUYECKHUX TOHH TOpHUS, HWIH A
MOCJIeNOBATEJIbHBIX HMIIOPTHLIX [IOCTABOK TOpHS B
ApMeHHI0, KaXxHas H3 KOTOpPbIX MeHee MBanllaTH
METPUYECKHMX TOHH, HO CYMMa KOTODBLIX IMpeBbILIAET
IBaIdllaTh METPUYECKUX TOHH B TeYeHHE roJa;

NMpyU TOM MOHUMAHWM, UYTO MNpeIcTaBlleHUe HHPOpPMAILIUK O TaKOM
MaTepvalie, MNpeaHazHauyeHHOM [Jisi HESJEPHOro HCMNOJIb30BaHUA,
rnocjie Toro KakK OH JOCTHUTHeT OKOHYaTeJlbHOHM ¢OpMbl CBOEro
HesiIepHOTO HMCMOJIb30BaHUSI, HE TpebyeTcs.

a) HHPOpMaALIHIO OTHOCHTEJIbHO KOJIMYECTB, BHIIOB
MCMOJIL30BaHUSI W MECT HaXOXIeHWUs sIepHOro MaTepHalia,
OCBOGOXIEHHOIO OT  TrapaHTHH B COOTBETCTBHH co
ctatber 36 CorsallleHUs O rapaHTHSIX;

b) MHODOPMALIUIO OTHOCHUTEJIBHO KOJIMMECTB (KOTOpasi MOXKET
MMeTb HOPMY OLIEHOK) MU BHMIOB HCIOJIb30BaHUS B KaXXIOM
MeCTe HAXOXIEHUs siIepHOro MaTepHalia, OCBOOOXIEHHOrO
OT FAapaHTHH B COOTBETCTBHH co cTtaTbhel 35 b) CornaweHus
O TapaHTHSAX, HO ellle He Haxolsllerocsi B OKOHYaTeJIbHOM
dopMe I8 HESNEepPHOTO HCMOJIb30BAHUS, B KOJIMYECTBAX,
NpeBbIIIAOLIMX yKa3aHHble B cTtaTbe 36 CorJialieHdsl o
rapaHTusx. [IpenocrtaBiieHHe 3Tol HHbDOPMaUHUU He TpebyeT
BeleHHUs MoIpoOHOro yyeTa sinepHOro MaTtepuasa.

NHdopMalMio OTHOCHTEJILHO MECTa HAXOXIEHUS WJIM JajJibHEHllIeH
00paboOTKH OTXOHOB CPEOHEro MJIM BbICOKOTO YPOBHSI AKTHBHOCTH,
CoNlepKAalUlUX TMJIYTOHUH, BbICOKOOOOTALIEHHbIR ypaH MJH ypaH-233,
B OTHOLUEHHUHU KOTOPbIX MPUMEHEHHE TapAHTHN OblJIO MPEKpallleHo B
cooTBeTcTBUHU co cTather 11 Corlawienust o rapaHtusix. Jlis 1eliu
JaHHOrO  MYyHKTa  “pallbHeWwiasi  o6pabGoTka” He  BKJIIOYAET
nepeyrnakoBKy OTXOIOB HJIM HX JajlbHelllee KOHIHLMUOHUPOBAHHE,



ix)

X)

HEe MnpeaycMaTpHBatollee pasfeyiCHUs 3IJIEMECHTOB, IJId XpPaHCHHUS
HJIM 3aXOPOHECHHHA.

Cienyrouiyo HHPOPMALIMI0O  OTHOCHTEJIbLHO COrJIaCOBAHHOTO
o6opynoBaHUs M HesIlEpHOrO MaTepHalla, TMepeyvYUCIIEHHbIX B
MNpunoxenuu II:

a) Mo Ka)XJoM 5SKCIOPTHOW MNocTaBKe H3 ApMEHHH TakKoro
o60opyIoBaHUS U MaTepuada: HOECHTUDHUKALHUA, KOJIHUUYECTBO,
MECTO TIpefdlojlaraeMoro MCMNoJIb30BaHUSI B TrocyJapcTBe-
rnojiyyatesie W JOaTa MHJH B COOTBETCTBYIOLUHUX cJy4yasixX
oXHjaeMas 1aTa 3KCMOPTHOM MOCTaBKH;

b) MO KOHKPETHOMY 3amnpocy ATreHTCTBa, MNOATBEpXKICHHUE
ApMeHHEeH KakK HMIIOPTUPYIOLLIUM rocynapcTBOM
UHPOPMALIUH, TIPENOCTaBICHHON ATE€HTCTBY B COOTBETCTBHUHU C
NMYHKTOM a) BblllIe.

O611He MJIaHbl Ha NPEeNCTOSIIUMH OEeCATHJIETHUN Mepuold, UMelollUe
OTHOWIEHHE K pPa3BUTHIO SOEPHOro TOMJWBHOro MHMKJa (BKJtodas
[UIaHUpYEMble OTHOCSLUHECS K SOEPHOMY TOIUJIMBHOMY LMKIY
Hay4yHO-UCCJIeJOBATEbCKHE MU OIMNbITHO-KOHCTPYKTOPCKHE paboThl),
KOorja OHH YTBEDXIEHbl COOTBETCTBYIOLLIUMH KOMIIETEHTHbBIMHU
opraHaMu B ApMeHHH.

ApMeHHUS TIpUJiaraeT Bce pa3yMHbIe YCHJHSA, ¢ TEM YTOObI MPENOCTaBHUTH
ATreHTCTBY ciieaylouUlyo HHbopMalHUlo:

)

obliee onucaHMe W HHbOPMaLMIO, YKa3blBalOUIYI0  MECTO
NpoOBENEHUS OTHOCSILLMUXCH K sSIA€PHOMY TOIJIMBHOMY LIMKJIY Hay4HO-
MCCIICNOBATEBCKUX M OMNBITHO-KOHCTPYKTOPCKHX  paboT, He
CBSI3AHHBIX ¢ SOEPHbBIM MaTepHaJIOM, KOTOpble KOHKPETHO
OTHOCSITCS K OoOoralleHHu1o, nepepaboTKe sinepHOro TOMJIMBA HJIH K
06paboTKe OTXOHNOB CpPENHEro MJM BbICOKOTO YPOBHS AKTHUBHOCTH,
colepKallUuX MJIYTOHUH, BbICOKOOOOrallleHHbIH ypaH HMJM YypaH-233,
OCYLLECTBJIA€MbIX TrOe-IM60 B ApPMEHMH, HO KOTOphble He
bHHAHCHPYIOTCS, HE TOJYYUJIHM KOHKPETHOro pas3pelleHHUs MWK He
KOHTPOJIUPYIOTCH ApPMEHHEH MJIM HE OCYLUECTBJISIOTCS OT HMEHH
ApPMEHHH. Hns uweyn paHHoro nyHkTa “o6paboTka” oOTXONOB
CpelHero MJH BbICOKOIO YypPOBHS AKTHUBHOCTH He BKJIlOYaeT
nepeynakoBKy OTXONOB MWJIHM MX  KOHIUUHUOHUPOBAHWUE, He
npenycMaTpUBatollee pasdelieHUS DJIIEMEHTOB, IJIs XPAaHEHHS HIIH
3AXOPOHEHHUH.



RE]

i1) oblluee oOMNHcaHUe [eATeJIbHOCTH MW CcBeleHHs O JIMLUEe HJIH
OpraHMU3alHH, OCYLLECTBIIS FOLLIUX TaKylo NESITEJIbHOCTD B
onpelelieHHbIX ATEHTCTBOM MeCTaX HaXOXIEHHUs 3a [MpenesiaMu
nJjollankd, KoTopble, IO MHEHHUI ATEHTCTBa, MOIJIKM 6bl
(dbyHKUHOHAaNbHO OBITH CBSi3aHbl C [EATEJIBHOCTbIO Ha 3TOH
nJjiollangke. [IpenoctaBiieHHe TakoH MHPOpMaALUH  SBJsIETCS
npeaMeToM KOHKpPETHOTrOo 3anpoca ATeHTCTBA. OHa
NpeaoCTaBJIsIETCd B KOHCYJIbTALLUH C AT€HTCTBOM U CBOEBPEMEHHO.

[To 3anpocy AreHTCTBa ApPMEHHS JaeT YTOYHEHHUS MJIM Pa3bICHEHHUS
Jobon HHPopMalLMH, MpegocTaBJIEHHOHW B COOTBETCTBHM C HAaCTOSsILIEH
CTaTb€HW, B TOH CTeNeHH, B KOTOPOHM OHa HMeEeT OTHOUICHHE K LeJH
rapaHTHUH.

Ctatbs 3

ApMeHHS TNpenocTaBjifseT AreHTcTBY B TedyeHHMe 180 mHenm nociie
BCTYIMJIEHUS B cHUJYy Hactosimiero [Ipotokosna HHboOpMal U0, O KOTOPOH
roBopuTcsa B CtaTbe 2.a 1), iil), iv), v), vi) a), vii) u x) u B CtaTtbe 2.b i).

ApMeEHHUs MnpenocTaBlisieT ATeHTCTBY Oo 15 masd KaXxjgoro roja
0OHOBJIEHHYIO HH(pOpMallHIO, 0 KOTOPOH TOBOPUTCS B MyHKTE a. Bbllle, 3a
Nnepuoln, OXBaThIBAOIIMNA MpeOUIeCTBYIOUWIMHA KajleHaapHbid ron. Eciu
paHee MnpenocTaBl/ieHHasds HHopMaLHus ocTallach 63 U3MeHEeHHUH, ApMeHH A
yBeqoMJisgeT o6 aToM.

ApMeHHs MNpenocTaBiisieT AreHTcTBy nHo 15 mas KaXkJoro roja
uHbopMal U, onpeneljieHHylo B Crtatbe 2.a.vi) b) H ¢), 3a nepuon,
OXBaTbIBAIOUIMH NMPpEeNlIeCcTBYOWMHA KaJIeHIAapHbIR TOf,.

ApPMeHHs eXEKBapTaJlbHO MpeJocTaBisieT ATEHTCTBY HHQOpMaLHIO,
onpenelieHHyto B Crtatbe 2.a.ix) a). DTa MHopMalusi NpeaocTaBiIsieTcs B
TeYeHHUe LIECTHAECHTH NHEN Mocjie OKOHYaHHUS KaXKOoro KBapTala.

APMEHHs TMpenocTaBiisieT ATEHTCTBY HHPOpMalHio, oImpenelieHHYIO B
Cratbe 2.a.viii), 3a 180 mHed mo ocylUeCTBJeHUs NajibHeHlIed 0OpadOTKH,
M no 15Mas kaxpmoro roga HHPopMalHilo 00 H3MeHEHUSIX MecCT
HaXO0XXIEHHUs 3a NePUOJ, OXBAThIBAIOUIMHA MPEOLLIECTBYIOUIMA KaJleHIAPHbINA
roi,.

APMEHUH MU  ATEHTCTBO [IOTOBApHBAlOTCS © BpeMEeHHM M  4acToTe
npenocTasiieHWs HHpopMaLuu, onpenesieHHon B CTaTbe 2.a.i1).

APMEHHS [MPEoCTaBIIseT ATEHTCTBY HH@oOpMalLHKIO, oONpele.leHHYIO B
CraTbe 2.a.iX) b), B TeuyeHHe LIECTHIECHTH JOHEHW TOC.Ie MNOCTYMJIEHUS
3anpoca oT ATeHTCTBA.



[IpoTtokomna:

a.

JOTIOJTHUTEIIBHBIA JOCTYII

Cratbs 4

HPI)KCCJICII,yIOLL[cc NPpUMCHSACTCS B CBSI3H C OCYLIECCTBJICHHEM
OJOMOJIHUTCIBbHOIO  OOCTyIMa B COOTBECTCTBHUH Co cTaTbeH 5 HACTOsALLECTO

ATEHTCTBO He CTaBUT IIeJIH MEXaHHUCTHUYECKH HJIKM CHCTEMaTHUUYECKH
NpoBepsiTb HHpOPMaALIHIO, O KOTOPOH TOBOPHUTCS B CTaTbe 2, ONHAKO
ATEHTCTBO UMEET JOCTYI K:

)

i)

iii)

060My MecTy HaxoXIEHHsS, O KOTOPOM TOBOPHUTCS B CTaTbe
S5.a.1) UM ii), Ha BbLIOOPOYHOH OCHOBE C lLieJibl0 obeclevyeHus
YBEPEHHOCTH B OTCYTCTBHM HeE3asiBJIEHHbIX siIepHOro MaTepualla W
IeSATEbHOCTH;

060MY MecTy HaxoXIEeHHsI, 0 KOTOPOM TOBOPHUTCS B cTaTbe 5.b.
MJIK C., B lieJisAX PELICHHS BOIMPOCa, CBA3aHHOIO C MMPaBUJILHOCTHIO H
NOJHOTON HH}pOpMalliH, TMpedoCTaBICeHHOH B COOTBETCTBHH CO
CTaTbeH 2 WJIM B lIeJIAX YCTPaHEHHUS HECOOTBETCTBHS, CBSI3aHHOIO C
9TOW UHPOpPMALIHEH;

nwboMy  MecTy HaXoXJIeHHs, O KOTOPOM TOBOpPUTCS B
cTtaThe S.a. ili) B TOH CTeleHH, B KOTOPOH 3TO Heo6XOOHUMO
ATEHTCTBY IJisi MONTBEPXICHUS IJisA LieJieH apaHTUW 3asiBJICHUS
ApMEHHMH O CTaTyce YCTAHOBKHM MJIHK MECTa HaxXOXJICHHS BHE
YCTAaHOBOK, I'le paHee OObIYHO MCIOJIb30BaJlcs SIEPHbIA MaTepHall,
KaK CHSIThIX C DKCIJIyaTallHH.

3a HCKJIOYEHHEM cJiyyaeB, YKa3aHHbIX B TIYHKTe ii) HHXKe,
ATEHTCTBO HamnpaBJisieT ApMEHHUH NnpelBapUTeJibHOe yBeIOMIJIEHUE
O NOCTYIle Mo KpanHeH Mepe 3a 24 4aca;

B OTHOLIEHHWH NOCTYNa K JIOOMY MECTYy Ha NJjollanKe, KOTOPbIH
3aMpauiiBaeTCsi B COYETAHHM C [OCELUCHHUSIMH IJIS TPOBEPKH
MHPOpPMAlMH O KOHCTPYKLHH MIH C HHCIEKUHUSIMH  1Jid
ClelHaJIbHbIX LeJlel WM OOBbIYHBIMHU MHCINEKLUHUSIMHU Ha ITOH
rnjoulagke, CpoK  MpPedBapHTEJILHOTO  yYBEIOMJIEHHUS,  €cllH
ATreHTcTBO obpallaeTcss ¢ 3ampocoM o6 3TOM, COCTaBJIsieT, MO
KpakHeHM Mepe, ABa 4aca, OJOHAKO B  HCKJIIOUYHTEJIbHBIX
0OCTOSATEJILCTBAX, MOXET COCTABUTb MeHEE IBYX 4acoB.



[IpenBapuTenbHOE YBEeOOMJIEHHE HaMpaBJiAeTCd B NHCbMEHHOM BHIE H B
HEM KOHKPETHO YKa3blBaKTCs NMPUYHHbI NOCTYIa H OeSATEJIbHOCTb, KOTOpas
IOJIXHa ObITh OCYLLIECTBJIEHA BO BPEMSI TAKOTO NOCTYIIA.

B ciyuyae Bompoca HJIH HECOOTBETCTBHSA ATEHTCTBO IPeOCTAaBJISIET
ApPMEHHH BO3MOXHOCTb J1aTb pPa3bsiCHEHHE H CMOCOGCTBOBAThL PELUEHHIO
3TOr0 BOIpOCA WJIM YCTPAHEHHIK ITOrFO0 HECOOTBETCTBUS. Takas
BO3MOXHOCTb OyneT TMNpPenocTaBlATbLCS 1O HampaBJIEHWsI 3amnpoca o
NOCTyIe, €CJIM TOJbKO ATEHTCTBO HE COYTET, UTO 3aliepXKa B
NpefoCTaBJIEeHUH JOCTYNa, BO3MOXHO, HaHeceT yliepd LeJSH, ¢ KOTOPOH
3anpalnBaeTcs 3TOT HOCTyn. B Jso6oM ciiydyae AreHTCTBO He 1ellaeT
KaKHX-JIHOO BbIBONOB B OTHOLUEHHWH BOMpOCa WJIM HECOOTBETCTBUS MO TeX
nop, noka ApMeHHH He OyleT rnpenocTaBlieHa Takasi BO3MOXHOCTb.

Eciu ¢ ApMeHHEH He JOCTUCHYTO HHOH JIOTOBOPEHHOCTH, JOCTYN
OCYLLIECTBJISETCS TOJIbLKO B Te4YeHHE OObIYHOIO paboyero QHS.

ApMeHHsI HMeeT IMpaBO Ha COMNPOBOXIEHHE HHCNEKTOPOB ATEHTCTBa BO
BpeMs NOCTYIa MNpedcTaBUTEJIMH ApPMEHHH TPH YCIOBHH, YTO 3TO HeE
3aIeP>XHMBAET BbIMOJIHEHHE HMHCIEKTOpAaMHU CBOUX (GYHKUHWA HJIIM HHBIM
o6pa3oM He TPEMATCTBYET ITOMY.

CraTbs §
ApMEHHUS TIPeNOCTaBsIET ATEHTCTBY JOCTYI K:
i) JIIO6OMY MeCTy Ha IUIoLIaNKe;

ii) JIOOOMY  MeCTy HAXOXIEHHs, OoIlpeneciieHHOMY ApMeHHEH B
COOTBETCTBHUH CO CTaTheH 2.a.v)-viii);

iii) JIOOGON CHSITOM € 3KCIUIyaTallMM yCTAHOBKE HJIM CHSITOMY ¢C
DKCIUIyaTallud MeCTy HaXOXIeHHsl BHE YCTAaHOBOK, rIe paHee
06bIYHO UCMOJIb30BAICS HAEPHBIN MaTepHall.

JH0OOMY MeCTy HaxXOXIEHHs, onpelelleHHOMY ApPMEHHEeH B COOTBETCTBHH
co cTaTbed 2.a.i), cTaTbeW 2.a.iv), cTaTbel 2.a.ix)b) HIH cTaTbel 2.b.,
NOMHUMO TEX, O KOTOPbIX TOBOPHTCSH B MYHKTE a.i) BbIlle, MPH YCIOBHH,
YTO, ecJIM APMEHHs He UMeEET BO3MOXXHOCTH MNMPENOCTABUTb TAKOHW HNOCTYII,
ApMeHHUs1 TIpdhJlaraeT BCe pa3yMHble YCHIJIMS IJI1 He3aMeIJIMTEJIbHOTO
YIOBJIETBOPEHUSI TPeOOBAHUN ATEHTCTBA C NMOMOLLbLIO HHbIX CPEICTB.

JIIOOOMY MECTY HAaXOXKIEHH$, ornpenelileHHOMY ATEHTCTBOM, MOMHUMO TexX
MECT HAXOXXIEHUs, O KOTOPbIX FTOBOPUTCHA B MYHKTAX a. U b. Bblle, B LEJINX
oToopa nNpobd oKpyxKarlleH cpebl B KOHKPETHOM MeCTE HAXOXIEHUS TIpH
VCJIOBHH, UYTO €CJIM APMEHHs He UMeeT BO3MOXHOCTH MPEeNoCTaBUTh TAKOH



LOCTYI, ApMeHHUS npujaraeTt BCE pa3yMHble yCHIIUSA nJ1s
He3aMeIJIMTEJIbHOrO  YIOOBJIETBOPEHUS  TpeOGOBaHUH ATEHTCTBa B
NpuJeXalulMuX MecTaX HaXOXJICHHUS UJIA C MOMOLLBIO HHBIX CPEeNCTB.

CrtaTbd 6

[Tpu ocyliecTBIIEHHUH CTaTbU S ATEHTCTBO MOXKET BBIMOJIHATDH ClleAYIOUIUE

BUABI NeSATEJIbHOCTH:

a.

B oTHomwleHHH mocTynma B COOTBETCTBHUM €O cTaTheH 5.a.1) HaH iii):
BU3yaJlbHOE HabJloneHue, ot6op npo6 OKpyXaklleH cpenbl;
MCMOJIb30BaHHE YCTPOWCTB AJIS OOHapy>KeHUsT M H3MEPEHUsS pajUauuM,
orneyaTbiIBaHUE W  MNpPUMeHEHHe  OPYTrHX  WIAEHTUDUUHUPYIOLIHUX H
YyKa3bIBalOLIUX Ha BMELUIATEJbCTBO  YCTPOWCTB, OMNpede/IeHHbIX B
JLONMOJIHUTENbHBIX MOJIOXEHHAX; H IPUMEHEHHE NPYTrHX O6'bEeKTUBHBIX MeEp,
TeXHHYecKasi OCYLUECTBUMOCTb KOTOpbIX ©Oblila TMOATBEpXIcHa H
UCMOJIb30BaHHE KOTOPBIX 6bIJIO corylacoBaHo CoBeTOM ynpaBiasitoUIUX (B
OajJibHeHIeM HMeHyeMbIM “CoBeToM”) H Mocjie KOHCYJbTALHUH MeEXXIY
ATEeHTCTBOM U ApMeHHeH.

B oTHoleHHH RoOCTynma B COOTBETCTBHM CO CTaTheH S.a.il): BH3yallbHOE
HabJiloeHHe; TOoAcYeT  Y4YeTHBbIX eJUHHUI] SIOEePHOro  MaTepuala,
Hepa3pylialouide HM3MepeHHss U oT6op npob; Hcnosib3oBaHHUE YCTPOHUCTB
it oOHapyXeHHs H U3MepeHUsT panualMdMi; HM3y4YeHHUEe YUYETHBIX
JOKYMEHTOB, KacaloUIMXCS KOJIMYECTBa, MPOUCXOXIEHUS U pa3MelLUcHHUS
MaTepHaila; oT6op npobd oKpyxKallleH cpedbl; U MPUMEHEHHUE OPYTUX
OOBEKTUBHBIX Mep, TEXHHYEecKass OcCYLIeCTBUMOCTb KOTOpbIX Oblila
NOATBEPXKAEHa U HUCMOJIb30BaHHE KOTOpbIX ObLIO cornacoBaHo CoBeToM H
rocJjie KOHCYJIbTaluud MeX]y ATeHTCTBOM U ApMEHHEH.

B oTHoleHMH HmOCTYnma B COOTBETCTBMHM cO cTaThed 5.b.. BH3yalibHOE
HabJsioneHue; oT6op npob okpyxKatolled cpenbl; HCMOJIb30BaHHE YCTPONHCTB
)it oOGHapyXeHUsI W M3MepeHHUs paauaudu; H3ydeHHe KacalollUXcs
rapaHTUHU TMPOMU3BOINCTBEHHBIX M OTIPY30YHBIX YYETHBIX OOKYMEHTOB, W
NMPpUMEHEHUE OPYrUX OOBEKTHUBHBIX Mep, TEXHHUYeCKass OCYLIeCTBUMOCTH
KOTOpbix Obljja MOATBEpXOEHa M HCIMOJIb30BaHHE KOTOPbLIX OblJIO
corjiacosaHo CoBeTOM M MOCAEAYIOLINX KOHCYJbTALIMA MeXIY ATEHTCTBOM
U ApMeHHEH.

B OTHOlUeHMM poOCTynma B COOTBETCTBHM cO cTaThed S.c.: or6op mnpob
OKpyXKatwuled cpellbl U B cilyyae, €CJIM pe3yJibTaThl HE MO3BOJISIOT PELIUTH
BOMpoC WJIK YCTpaHUTh HECOOTBETCTBHE B MECTE€ HaXOXICHHHA,
onpenelieHHOM ATEHTCTBOM B COOTBETCTBHHU co cTatbeH S.c.,
HCMOJIb30BAHHE B 3TOM MeCTE€ HaXOXIEeHHUS BHU3yallbHOro HabJIIONEeHUS,
YCTPOHUCTB 1JIs OOHapy>XEHHUsI U U3IMEpeHUs palualudd U NpUMEHEHHE Mo



COrjlacoBaHUIO MeXJy APMEHHEH U ATEHTCTBOM JIPYrHX OOBEKTHBHbIX
Mep.

Crates 7

a. [To npocbbe ApMeHHMH ATreHTCTBO W ApMeHHsS [IOroBapHBaloOTCs B
OTHOLLEHHH peryJHpyeMoro JocTyna B pamMkax Hacrtosiulero [IpoTokoia c
UeJiblo MpeJOoTBpalllcHHS PACKPBLITHSI YYBCTBHUTEJIbHOHM C TOYKH 3pEHUS
SAepHOTr0 pacnpocTpaHeHHss HHMOpPMallUH, BbIMOJHEHUSI TpeOOBaAHUH
6€30MacHOCTH HWJIM (U3HYECKOH 3allUThl HJH C LeJiblo obecneyeHUs
3allUTbl HaxonsleWcss B YaCTHOM COOGCTBEHHOCTH HJIH KOMMepYecKH
YyBCTBHUTEJIbHOW WHpoOpMaliu. Takue NOroBOPEHHOCTH He MpensTCTBYIOT
ATEHTCTBY OCYLUECTBJISATh NEATEJIbHOCTb, KOTOpasi sIBJISeTCS HEe0OXOonHMOH
nJist obecreyeHHUs y6enUTEeJIbHON YBEPEHHOCTH B  OTCYTCTBHUH
He3asiBJIEHHbIX SIIEpHOro MaTepHalla U NesITeJIbHOCTH B COOTBETCTBYIOLIEM
MeCTe HaXOXJEHHsI, BKJIloYasi pellieHHe Jroboro Bonpoca, oTHOCSLIErocs K
NPaBUJIBHOCTH M MOJIHOTE UH(POPMaALIMH, O KOTOPOH TOBOPHUTCS B CTAaThe 2,
HJIM YCTPpaHEHHE HECOOTBETCTBUS, OTHOCSLIETrocsi K 3TOH UHPOPMaLIHH.

b. ApMeHHs MOXeT T[pH NpenocTaB/ieHHH HHPOPMalHH, O KOTOPOH
FOBOPHUTCS B cTaThe 2, MHOOPMHPOBATh ATEHTCTBO O MeCTax Ha IJIollalKe
WJIHM B MECTE HaXOXIEeHHUsl, Ha KOTOPbIX MOXET MNPHUMEHSATHCH
peryJupyeMbIH JOCTYI.

C. Ilo BCcTyruieHHss B CcHJY JIIOObIX HeoOXomuMbIX JlOMOJIHUTENbHBIX
NOJIOXKEHHH APMEHHUS MOXET MPUOErHyTb K peryjHpoBaHHIO NOCTyna B
COOTBETCTBHU C MOJIOXKEHUSIMHU TMYHKTA a. BbILLE.

CraTbsa 8

Huuto B HactosimieM [IpoTokosie He npensitTcTByeT  ApPMEHHH
NpeaoCTaB)ISITh ATEHTCTBY NOCTYN K MECTaM HaxXOXXIEHHS B NOIMOJIHEHHE K TeM, O
KOTOPbIX TOBOPUTCS B CTaTbsiX 5 M 9, WIIM NMPOCUTb ATEHTCTBO O MPOBENEHHH
IesTeJIbHOCTH MO TpOBepKe B KOHKPETHOM MeCTe HaxoXIeHHUsl. ATEHTCTBO
He3aMeIJIMTeJIbHO MpuJlaraeT Bce pa3yMHbIEe YCHIIMH JUIS OCYLIECTBJIEHHUS
IEHCTBHH B COOTBETCTBUH C TAKOH MPOCLOOH.

CtaTtbs 9

ApMeHHUsl TnipelocTaBiisieT ATeHTCTBY HOCTYN K MeCTaM HaxXoXIeHUS,
onpenelieHHbIM ATEHTCTBOM i  oT6opa npo6 oOKpyxXallleH cpenbl Ha
OOLUUPHOH TEPPUTOPHUHU, TIPH YCJIOBUM, YTO e€cliM ApPMeHHUsT He UuMeeT
BO3MOXHOCTH MpefoCTaBUThb TAaKOHW JOCTYN, TO ApMeHHs MnpHJaraet Bce
pa3dyMHble  YCHJIMS  UIM  YIOOBJIETBOPeHUsI  TpeOOBaHWUW  ATEHTCTBA B
QJIbTEPHATUBHBIX MECTaX HaXOXIeHHUs. ATEeHTCTBO He 3anpalliUuBaeT TaKoH
JOCTYyNn [0 TexX Mnop, noka oTb6op npob okKpyXKawlleH cpelbl Ha OOLLIUPHOH
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TEPPUTOPUH U TIpoLENYpPHbIE Mepbl IJIs ero npoBefeHUs He onobpeHbl CoBeToM
M He MpoBeleHbl KOHCYJIbTALlUH MeXIY AM€HTCTBOM U ApPMEHHEH.

Cratbs 10
ATreHTCTBO HHpOpMUPYET APMEHHIO O:

a. IlessiTeIbHOCTH, OCYLIECTBIEHHOW B paMmkax HacTtosiuiero [IpoTokoia,
BKJIlOMasi  JIeSITebHOCTb B OTHOLIEHHWH  JIO0ObIX  BONPOCOB  HJIH
HECOOTBETCTBHH, KOTOpble ArEHTCTBO NOBEJIO O CBeNcHHUS ADMEHHUH, B
npenejgax LIECTHIECSTH IHEH [MoOcCJie OCYLIECTBJIEHUS ATEHTCTBOM 3TOH
NesITeJIbHOCTH.

b. PesynbTaTax nesiTEJIbHOCTH B OTHOLUEHHH JOObIX BOIPOCOB  HJIM
HECOOTBETCTBUH, KOTOpbie ArEHTCTBO JOBEJO NO CBeleHWs] ApPMEHHH, MO
BO3MOXXHOCTH cKopee, HO B JIlOGOM cilydae B TeYE€HHE TPHUILATH IHEH
nocJie nojiy4yeHust AreHTCTBOM 3THX PE3yJbTaTOB.

C. BbiBonax, KoTopble OHO clieJiajlo B pe3yjbTaTe CBOEH JESITCJIbHOCTU B
COOTBETCTBHM ¢  HactoswiuM  [IpoToxosiom. Takue  BbIBOIBI
NpeoCTaBJSIOTCS €XElrOoqHO.

HA3BHAYEHHWE UHCIIEKTOPOB A'EHTCTBA

Crates 11

a. i) ['eHepasibHBIH HUPEKTOp YBenoMJiseT APMEHHIO 006 YTBEDP>KIEHHHU
CoBeToM J1I060ro MHOJIXHOCTHOro JiMla ATEHTCTBA B Ka4yecTBe
MHCMEKTOpa IO TCapaHTHUAM. Ecniu ApMeHHss He H3BellaeT
[eHepasibHOrO  NHpeKTOpa O  CBOEM  OTKJIOHEHHHM  TaKoro
IOJI>KHOCTHOTIO JIMLla KaK MHCNEKTOopa IJsi APMEHUHU B TEUEHHE TpeX
MecsilieB  IocJie  TIOJIYYEHMS  YBeJOMJIEHHS 00  YTBEPXIEHUH
CoBeToM, HMHCNEKTOp, O KOTOPOM TakKUM oO6pa3oM YyBeloOMJleHa
ApPMEHHS, cYUTaeTCcsl Ha3HAaYeHHbIM B ApMeHHIO;

i1) [eHepaJsibHBIW NUPEKTOpP, NEWCTBYS B OTBET Ha NpocbOy ApPMEHHH
WJIU No cO6CTBEHHOW WHHILMATHUBE, HE3aMeIJIMTEJIbHO HHPOPMUPYET
ApMeHHIO 06 OT3biBe Ha3Ha4deHHs JIIOOOro NOJI)KHOCTHOLO JIMLa B
Ka4yecTBe MHCMEKTOpa Jis ApMEHHH.

b. YBenoMileHHe, O KOTOPOM TOBOPHUTCSI B TMYHKTE a. BblllE, CYHTAETCH
NoJIyYeHHbIM ApMeHHeHn Yyepe3d ceMb IHeW TMoc/e OaTbl HamnpaBJieHUS
ATeHTCTBOM TaKoro YBEIOMJICHUS APMEHHH 3aKa3HOH
KOoppecroHOeHLIUEN.

11



BHU3bI
Cratbs 12

ApMeEHHS B TedeHHe OJHOro Mecslia Mmocje MoJjlydyeHHs 3arnpoca o6 3ToM,
NpPEeIOCTABJSET YKa3aHHOMY B TaKOM 3arpoce Ha3dHauYeHHOMY HHCIIEKTOpY
COOTBETCTBYIOLIYI0O MHOIOKDPAaTHYIO BbE3[HYIO/Bble3AHYIO H(HJIH) TpaH3UTHYIO
BU3bl, KOTOpbie TpebyoTcs OJis obecneyeHHUss HHCIEKTOPY BO3MOXHOCTH Bbe3la
U npeGbIBaHUS HAa TEPPUTOPHHU APMEHHUH B LieJIsIX BbINMOJIHEHUS ero(ee) GYHKUHUH.
Jlto6ble 3anpolleHHbIe BU3bl JE€HCTBUTEJIbHBI B TEUEHHUE HE MeHee OJJHOro rojua W
B cijlydae HEOoOXOOHMMOCTH BO30OHOBJISIOTCS B TeUYEeHHE TMepHoja Ha3HayYeHHUS
HHCIEKTOpa B ApPMEHHIO.

JOITOTHHUTEJBHEBIE ITOJIO2KEHHA
Cratbia 13

a. B Tex cayvasix, xorga ApMeHHs HJHA ATEHTCTBO YyKa3blBalOT Ha
HEOO6XONHUMOCTb OIlpeneuTb B JlOMOJTHUTENbHbLIX TOJOXEHUAX, KaKUM
obpa3oM cinenyer TMNPUMEHSITb Mepbl, H3JOXEHHbIE B HACTOSLUEM
[IpoTokone, ApMeHHUs1 % ATEeHTCTBO COrJIaCOBBIBAIOT TaKkue
JlonoJiIHUTENbHBIE TOJIOXEHHUST B Te4yeHHEe JeBSIHOCTa JOHEHW Tocle
BCTYIUIEHUS] B CHJY HacTosilero [IpoTokosna uiaM, B Tex ciydyasiXx, Korja
yKa3zaHUe Ha HEOOXONUMOCTb TaKHUX JlOMOJHUTENbHbIX MOJOXEHUN NaeTCs
nocJie BCTYIJIEHUS B CHJIy HacTosiulero [IpoTokona, - B TeUeHHe NeBsHOCTA
IHEHW Mnociie JaThl TAKOrO yKa3aHHUS.

b. o BCTymjleHHUSs B CHJY JIO6bIX Heo6xoguMbIX JlOMOJSIHUTEJIbHBIX
NoJIOXKE€HUH ATEHTCTBO MMEET IMpPaBO MPHMEHSITb MepPhbl, HU3JIOXEHHbIE B
HacTosleM [IpoTokolie.

CUCTEMEI CBSI3N
Cratey 14

a. ApPMEHHs JnaeT pa3pelleHHe ATeHTCTBY CBOOONHO HCIMOJIb30BaTh 1Jisd
cilyXeOHbIX LieJIeH CHUCTEMbl CBSI3W MeEXIY HHCIEKTOpaMH ATEHTCTBa B
ApMeHUU W LleHTpasibHBIMH  yupeXHeHHSSMH  ATeHTCTBa  H(WJIH)
PervoHaibHBIMH  6lOpO, BKJIFOYas mnepenadyy B HEaBTOHOMHOM  HIIH
ABTOHOMHOM peXWMe HUHPOpMalHH, TIocCTynawlued OT YCTPOUCTB,
VCTQHOBJIEHHBIX ATCHTCTBOM B LEJISiIX coXpaHeHUst WU(MJIH) HabJIIoneHHUS,
M.IM M3MEPeHUsi, U obecneyrBaeT 3aLIMTY TaKOH CBsI3U. ATEHTCTBO MoOCJie
KOHCYJIbTAallUH ¢ APMEHUEHN HUMeEET MPaBoO UCIIOJIb30BaTh yCTAHOBJIEHHbIE Ha
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MEXIYHapOIHOM YPOBHE CHUCTEMbI MPSIMOU CBSI3M, BKJIlOYasi CIYTHUKOBbIE
CUCTEMbI U Npyrue BUObl HaJibHEH CBSI3U, HE UCMOJIb3yeMble B ApMEHHUH.
[lo npocbbe ApMeHUM HIH ATeHTCTBa MOAPOOGHOCTH, Kacaroliuecs
OCYLLECTBJIEHUSI 3TOro NMYHKTa B OTHOLLUEHWM Mepelayd B HEaBTOHOMHOM
HJIH aBTOHOMHOM pexXxume HHpopMallUH, nocrynalieH oT
YCTAHOBJIEHHBIX ATEHTCTBOM YCTPOWCTB cOoXpaHeHHUsS U(MJIH) HabJaroOeHUs
WJIK U3MEpPEHHUS, onpeneasitoTcsi B [JoMONHUTEIIbHBIX MTOJIOXKEHUSIX.

[Ipy ycTaHOBJIEHHH <CBsI3M H nepenavye HHpopMalMH, Kak 3TO
npenycMaTpuBaeTcsi B NYHKTe a.  Bbillle, Hagjexallum  obpa3oM
YYUTBLIBACTCs] HEOOGXOOMMOCTh obOecneyeHHusl 3alUTbl HaxonsillUeHucst B
YAaCTHOM COOCTBEHHOCTH HJIH KOMMeEPYECKH YYBCTBHUTEJIbHOH HHPOPMaLUHU
WJIK TOH WH(pOPMALUH O KOHCTPYKUHH, KOTOPYIO ApPMEHHsl cuYUTaeT ocobo
YYBCTBUTEJILHOH.

3AIHHUTA KOHd)PI,HEHLII/IAJIBHOI;I HHDPOPMAIITUHA
Cratbs 15

ATEHTCTBO MNOJAEP>XHBAET CTPOrHH pexXUM obecneuyeHusi 3¢ PEeKTHUBHOH
3alLHThI OT PacCKpPbITHSI KOMMEDPYECKHUX, TE€XHOJOTHYECKHUX |
NMPOMbILUIIEHHbIX CEKPETOB M IPYroM KOHMHACHUHMAJILHOH HWHGPOPMALIUHU,
KoTopasi CTaHOBHUTCSI €My H3BECTHOM, BKJIIOMasi TaKyio HHoOpMaluio,
KOTOpasi CTAaHOBUTCSI M3BECTHOH ATEHTCTBY B XOO€ OCYLIECTBIIEHUS
HacTosiulero [IpoTtokoia.

Pe>XuM, 0 KOTOpOM TOBOPHUTCSl B MYHKTE a. Bbillle, BKJIOYAET, B YACTHOCTH,
MNOJIOXKEHHUSI, OTHOCSLLIHECS K:

i) OOLIMM NMPUHLIKMNAM U CBA3aHHBLIM C HUHMH MepaM Mo obpallieHHIo ¢
KOHpHUIEeHUHATIbHONH HHpOPpMaLIHEN;

i) YCIIOBUSM HalMa nepcoHala, KacamwlIuMcsi 3aLIHThI
KOHOUOEHHAIbHOH UH(POPMALIHUH;

1i1) npouenypaM B cilyyae HapylI€HHH HIJIM sSIKOObl MMEBLUMX MECTO
cllyyaeB HapylleHHUs] KOHOUNEHIHAJIbHOCTH.

PexXMM, O KOTOpPOM TOBOpPHUTCSI B TMYHKTE a. BbIlLle, YTBEPXIOAETCSH H
nepuonryecku paccMmarpusaercsi CoseToMm.
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[MPUJIOKEHUSA
Cratbsa 16

[IpuisioxeHuuss K HactosilieMy [IpoToKosy SBJSIOTCS €ro HEOTbEMJIEMOH
yacTbhlo. 3a HCKIIOYEHHEM lLieJieH BHECEHHsl mornpaBokK B [IpHIIoXeHus,
TepMUH "“IlpoTokon”, Kak OH ymnoTpelbJisieTcss B HacTOSILUEM INOKYMEHTE,
o3Havaert [IpoTokoi u [IpunoxeHus, BMecTe B3siThiC.

B nepeyeHb BHOOB HeATEJNbHOCTH, YKa3aHHbiXx B [lpunoxenuu I, u
nepeyeHb o0opymoBaHHWsS MW MarepHalia, yKasaHHbIX B [Ipunoxenuu I,
CoBeTOM MOTYT BHOCHTbLCSI TIOMpPaBKH MO pPEeKOMEHHNALMUH CO3JaHHOH
CoBeToM paboyer rpynnbl dKCrepToB OTKPbITOro cocraBa. JlwGas Takasi
nMornpaBKa BCTYMaeT B CHIY Yepe3 4eTbipe Mecsilla Mocjie ee MNPUHATHSA
CoBeToM.

BCTYIIJIEHHUE B CUJ1Y U BPEMEHHOE ITPUMEHEHHUE
Cratbsa 17

Hactosiuiui I1poTokosn BcTynaeT B CUJly B O€Hb, KOoraa AreHTCTBO MOJIYUYHT
OT ApPMEHHH TMHCbMEHHOE YBelIOMJIEHHE O TOM, YTO 3aKOHoJaTeJIbHble
H(MJIH) KOHCTHTYLIHOHHble TpeboBaHHS ApPMEHHH, HeoOXooHMble IJIs
BCTYIUIEHUS B CHJy, BbIMOJIHEHbI. JlOo BCTyIUIEHHSI B CHJIy HacCTOSILIMH
[IpoTokos1 TMNpUMEHSeTCS Ha BPEMEHHOHM OCHOBE C MOMEHTa €ro
NOANMUCAHHUSA MOJIHOMOYHBIMH NpeacTaBUTESIMHU ApMeHHH H
[eHepalIbHBIM OUPEKTOPOM ATEHTCTBA HJIK OT €ro UMEHH.

[eHepalibHBIN IUPEKTOD He3aMeJIUTEJIbHO HHPOPMHUPYET BCE
rocygapcTBa - YJleHbl ATEHTCTBa O JIloOOM 3asiBJIGHMHM O MNPHMEHEHHH
HacTosillero IlpoTokolla Ha BpeMeHHOHM OCHOBE M O €ro BCTYIUIEHHH B
CHILY.

OITPENEJIEHHUA
Cratbd 18
st uelien Hactosiuiero [Ipotokona:

OTHocsILLHeCH K siepHOMY TOMJIMUBHOMY UHMKJY HaYYHO-HCCIIENOBATEJIbCKHE
H OMNbITHO-KOHCTPYKTOPCKHE padoThl O3HAYAlOT OESTEJIbHOCTb, KOTOpas

KOHKPETHO OTHOCHTCH K JIPO60M}" ACIICKTY pa3p2160TKH npouecca HIIHA
CUCTEMBI 11060ro U3 CJIEAYIOUIETro:
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- KOHBEPCHH silepHOro MaTepHalla,
- oboralleHHUs sioepHOro MatepHana,
- H3rOoTOBJIEHUS ANEPHOro TOIJIUBA,
- peakToOpoOB,

- KPUTHYECKHX COOPOK,

- nepepaboTKH siiepHOro TOIJIMUBA,

- 06paboTKH (He BKJIrOYas MmepeynakoBKH HJIH
KOHOMLIHOHHPOBaHHS, He IMpeNycCMaTPHUBAKOLIEro pasielieHUs
9JIEMEHTOB, [JI XpaHeHHs HJIM 3axOPOHEHHs]) OTXOIOB
CpedHEro MJIM BbICOKOTO YypPOBHS aKTHBHOCTH, COOEpPXKAaLUHX
TUIYyTOHHUH, BLICOKOOGOTAllleHHbIA ypaH HJIM ypaH-233,

HO He BKJIIOYAIOT [eSTEeJIbHOCTb, OTHOCSLIYIOCA K TEOPETHYECKUM HIIH
dyHnaMeHTaJIbHBIM  HayYHbIM  HCCJIEJOBaHMSIM  HWJH K  Hay4yHo-
MCCJIEeNOBATEJIbCKHUM H OTNbITHO-KOHCTPYKTOPCKHM pabotam no
NPOMBILIJIECHHBIM NMpHMEHEHUSM PanqHoOH30TOMNOB, MENUUUHCKUM,
TUOPOJIOTUYECKHM U CEJIbCKOXO3AUCTBEHHBIM TMNPUMEHEHHUSAM, HU3YYEHUIO
NoCJIENCTBUA  IOJiA  300pOBbs W OKpYyXXawlled cpeabl W IO
YCOBEPLIIEHCTBOBAHHIO TEXHHUYECKOTO O6CIy>XXHBaHHUS.

[lnowranka o3HayaeT TEPPUTOPHIO, TIpaHULBl KOTOPOW OMNpeEnesIeHbI
ApMeHHel B COOTBETCTBYIOLIEH MHPOPMALUH O KOHCTPYKLHMH YCTAHOBKH,
BKJIlOYAasi OCTAaHOBJICHHYIO YCTAHOBKY, a TakKXXe B COOTBETCTBYylOLlEH
MHpOpMaALIUM O MecTe HaxOXIEHHs BHe YCTAaHOBOK, rae oObIYHO
MCIIOJIb3YeTCs siHepPHbIA MaTepHaJl, BKJIloUasi 3aKpbITO€ MECTO HaXOXIEHHUS
BHE YCTaHOBOK, I'l¢ paHee MCII0JIb30Bajics silepHbIH MaTepuall (KOTopble
OTPaHHYMBAIOTCS MECTAMH HaXOXJIEHHSA, e UMEITCs Topsiiue KaMepbl
MJIK  OCYLIECTBJISIJlach  OESITEJIbHOCTh, CBsi3aHHas ¢  KOHBEPCHUEH,
oborallleHUeM, U3rOTOBJIEHUEM WJIHU MNepepaboTkoy ToruBa). I[lnoulanka
BKJ[IOYAET TakKyKe Bce OObEKTbl, COBMECTHO pPa3MeElLeHHble C YIIOMSHYTbIMH
BbILLIE YCTAHOBKOW WJIM MECTOM HaxXOXOEHUs, C LeJIbl0 MpeJoCTaBJICHUS
WJIM HCIT0JIb30BaHHUsl CYLIECTBEHHBIX CPENCTB o6eclieYeHUs!, BKJrO4Yas:
ropsiiMe  Kamepbl OJis  o6paboTKH  0OJIyYEHHbLIX MaTepHalloB, He
colepKalllUxX siNepHbId MAaTeEPUAJl, YCTaHOBKY NJisi 06paboTKH, XpPaHEHUS H
3aXOPOHEHHUs OTXOJOB; a TaK>Xe 3IaHHs, CBsi3aHHbIEe C COIJIACOBAHHBIMH
npenMeTaMHu,  oripefesIeHHbIMU  ApMeEHHEH B COOTBETCTBHH  CO
CTaTbeH 2.a.iv) BblLle.

CHsiTasi ¢ 3KCIJIyaTalMM YCTAHOBKA MJIM CHATOE ¢ B3KCIJIyaTauUU MEcCTO
HAaXOXJeHHUsl BHE YCTAHOBOK O3HAYAKT OOBEKT MJIM MECTO HAXOXIEHHS, HA
KOTOPbIX OEMOHTHDOBAHbI WJIM CIOEJIaHbl HEMPUIOIHbIMHU K IKCIJIyaTalluH
OCTaBLUMECS KOHCTPYKUHMH M o060pymoBaHHe, BaXHble i ee(ero)
MCIIOJIb30BaHUS, TaK YTO OHA(OHO) HE HCIOJIb3yeTCd IJIS XpaHeHHUd
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SNEepPHOTO MaTepHalla U HE MOXET JaJlee UCMOJIb30BaThCs JJis obpallleHHs
C siIepHbIM MaTepHAJIOM, ero o6paboTKH HUJIH HCNOJIb30BaAHHUS.

OcTaHOBJICHHAas YCTaHOBKA WJIH 3aKpPbLITOC MCECCTO HaXOXIACHHUA BHC
YCTAaHOBOK O3Ha4yaroT OOBEKT HJIH MECTO HAaXO0XINCHHA, O3SBKCIJyaTallUs
KOTOPbIX MNpc€Kpalul€cHa H H3 KOTOPbLIX H3BAT HIICprIﬁ MaTtcepHrali, HO
KOTOPbBIC HC CHSATHI € IKCIIJIYaTallHH.

BbicokooGorallleHHbIH ypaH oO3Ha4yaeT ypaH ¢ o6orauieHHeM 20% HIH
BbIllle MO U30TOMYy ypaHa-235.

O160p npo6 OKPYXKAWILIEH cpelibl B KOHKPETHOM MECTE HaXOXACHHUS
Oo3HayaeT oT6op Mpo6 okpyxKatolled cpenbl (HanpuMep, BO3oyxXa, BOIbI,
PACTHUTEJIbHOCTH, MOYBBLI, 3arpsi3HEHHWH) B ONpenesicHHOM ATEHTCTBOM
MECTe HaXOXIEHHS M HEMNOCPENCTBEHHOH OJIM30CTH OT HEro ¢ ILeJiblo
CONEHUCTBUST ATEHTCTBY B TMOINTOTOBKE BbIBOJOB 00  OTCYTCTBHH
He3asiBJIEHHBbIX SIICPHOrO MaTepHajla WJIM SINEPHOH NESTEJILHOCTH B 3TOM
onpeneJIeHHOM MECTE HaXOXIECHHUS.

OT160p npo6 oKpyxXKawlied cpeibl Ha OOLIHPHON TEPPUTOPUHU O3HaYaeT
oTbop npob6 oOKpyxatlled cpenbl (HanpuMep, BoO3ayxXa, BOIbI,
PaACTHUTEJIbHOCTH, MOYBLI, 3arpsi3HEHUH) B PSJIEe ONpPENeJIeHHbIX AT¢HTCTBOM
MECT HaXOXIEHUS C LeJIbio CONECUCTBUSL AMCHTCTBY B MOATOTOBKE BbIBOILOB
006 OTCYTCTBUM HeE3asIBJIEHHBIX SIEpHOTO MaTepHalla HJIH SIOEpPHOH
NesITEJIbHOCTH Ha OOLIUPHON TEPPUTOPHUH.

SinepHBIR MaTepuall CoOrJIacHO oOIMpenesieHHio, JdaHHOMY B cTaThe XX
YcraBa, o3HavaeT 06O HCXOMHBIA MaTepHasl WK JIOOONW crelHalibHbIN
paclUCMJISIOLIMHACSA MaTepuall. TepMHUH HCXOIHBIM MaTepHasl He IOJIXKEH
TOJIKOBaTbCsl MPUMEHUTEJIBHO K pyIe HWJIH OTXOO4aM pYIbI. JToboe
onpeneljieHue, NaHHoe COBETOM B COOTBETCTBHHU co crtaTbheit XX ¥YcraBa

ATeHTCTBa [Mocjie BCTYIMJIEHUS B cHJly Hactosiulero IlpoTokoiia, Kotopoe
paclIMpseT CIOUCOK  MaTepUalloB, CYMTAKOLIMUXCS  HCXOOHbLIM  HIIH
creyHallbHbIM paclIEUISOUIMMCS MAaTePUAJIOM, BCTYMAET B CHIIY B paMKax
HacTositero [IpoTokoJiia ToJIBKO MocJiie NMPUHITUS APMEHHUEN.

YcTaHoBKa o3HavaeT:

1) peaKkTop, KPUTUUEecKyl cOOpKYy, 3aBoj MO KOHBEPCHH, 3aBOod MO
U3roTOBJIEHHIO, TMepepabaTbiBAOLIYIO YCTAHOBKY, YCTAaHOBKY IJIs
pa3felieHUs U30TOMOB UilH OTHE;IbHOE XPaHU.IMLIE, H.IH

i1) .11000e MEeCTO HaXOoXXIEHUs, rie OObIYHO HCIMOJb3VETCS SIAEPHBbIN
MATEPHAII B KOJIMYECTBAX, MpeBbIlUAKIIHX OOUH 2P EeKTUBHBIH
KHIIOTpaMM.
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j- MecTo HaXxoXOeHHS BHE VCTAaHOBOK O3HayaeT JI060H 0OBEKT HJIH JIoboe
MECTO HaXOXJEHUSA, KOTOpble HE SIBJIAIOTCH YCTAaHOBKOHW, H rie OObIYHO
UCIMOJb3yeTCd sOEPHbIM MaTepuHall B KOJIMYECTBAX, pPaBHBIX OIHOMY
3¢ HEKTUBHOMY KUIIOTPaMMYy UIIH MEHee.

COBEPIIEHO B Bene 29 nHs ceHTsa6ps Mecsina 1997 roma B naByx
DK3EMIUISIpaX Ha aHIJIMHCKOM H PYCCKOM si3blKax, MPpH 3ToM ob6a TEKCTa HMEIOT
OINMHAKOBYIO CHUJY.

3a PECITYBJIMKY APMEHHIO: 3a ME2KIIYHAPOIIHOE ATEHTCTBO
[TO ATOMHOH SHEPTHUMU:

(mommuce) (mognuchb)
Aot BockaHsiH Xauc Bnuke
[Tocon [eHepaJIbHBIA OUPEKTOP

17



i)

ii)

v)

vi)

vii)

IMMPHUIIOZKEHME 1

IMMEPEYEHDb BUJJOB OEATEJNbHOCTH, O KOTOPbIX TOBOPUTCS

B CTATBE 2.A.IV) HACTOSIEI'O [TPOTOKOITA

H3roTtoBiieHHe pOTOPHbIX Tpyb IJjsi LeHTpHdyr HIM cO6opKa Tra3oBbIX
LeHTPpHDYT.

PoTtopHble TpyObl NOJisd LeHTPUDYr 03HA4YalOT TOHKOCTCHHbIE LMJIHUHIDLI,
OIlIMCaHHE KOTOPbIX NMpUBeneHo B pasgeie 5.1.1 b) [Ipunoxenus Il.

[a3oBble 1LIEHTPHU(PYIrH O3HaYyalT LEHTPUYrH, OMNUCaHHE KOTOPbIX
NPHUBENEHO BO BBOONHOM 3aMeyvyaHHUH K pasneny 5.1 [Ipunoxenus II.

H3rotoBiienne nuddy3HoHHbIX 6GapbepoB.

Iducdbdy3HoHHbie Oapbepbl O3HAYalOT TOHKHWE [MOPHUCTbie (PUIABTPDI,
OollMcaHHe KOTOpbIX NMpuUBeneHo B pasnesie 5.3.1 a) [Ipunoxenus 1.

UsroTosneHne uiu cb6opka CUCTEM, HCMOJIb3YIOLIHX J1a3€pPhl.

CHCcTeMbl, HCNOJIb3YIOLIHE JIa3epbl, 03HAYAalOT CHCTEMbI, BKJIIOYAKOUIUE Te
NpeaMeThbl, OlIMcCaHUe KOTOPbIX NpUBedeHo B pasneiie 5.7 [Tpunoxenus [1.

M3rotosnenue Ui c6opKa JICEKTPOMArHUTHLIX CenapaTopoB H3OTOIOB.

DJ1eKTPOMArHUTHbIC cemapaTopbl HM30TOMNOB O3HAa4alwT Te MNpedMETbl, O
KOTOpbIX ToBopHUTcsi B pasfese 5.9.1 [Ipunoxenus Il U xoTopsle cogepxkart
MCTOYHHKH HOHOB, OIHCAaHHE KOTOPbIX TMpHBedeHO B pasfeie 5.9.1 a)
[Tpunoxenus II.

HsrotoBierue HIIH cOOpKa KOJIOHH HJIH DKCTPAKLIHOHHOTO 060pPYIOBaHUS.

KoJIOHHBl HJIM 3KCTPaKILMOHHOE O0OpYOOBaHHE O3HA4yalT Te€ MNpedMeThl,
ONMUcaHHe KOTOPbIX MpHBeldeHO B pa3sfenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6,
5.6.7 u 5.6.8 Mpunoxenus II.

M3roToBiieHHe pa3nesIMTeNIbHbIX CcoOmeJl HJIW BHXpPEBbIX Tpyobok nis
A3pPOIUHAMUYECKOro OBGOTalllCHHUSI.

Pa3snesiMTelibHble comjla HMJIM BHUXpPeBble TPYOKMU [t a3pogMHAMHUYECKOTo
oboralleHUsi O3HAYAKOT pa3nesiMTe/IbHbIE COMJla W BHUXpeBble TpyOKH,
ONMUCAaHUE KOTOPbIX MPHBEJEHO COOTBETCTBEHHO B paspgenax 5.5.1 u 5.5.2

[Tpuinoxenus II.
W3roToBiieHHe HIIM cOOpKa CUCTEM reHepallid ypaHOBOM MJIa3Mbl.

CHcTeMbl _reHepallUM YpPaHOBOW  IJIa3Mbl O3HAYaKT CHUCTEMbl Ui
reHepallid ypaHOBOW  [Ia3Mbl, OMUCaHUEe KOTOPbIX NPUBEINEHO B
pasnesie 5.8.3 [Mpuntoxenus I1.




viii)

ix)

X)

xi)

Xii)

xiii)

xiv)

XV)

H3rotoBiieHHe HHPKOHHUEBBLIX TPYO.

IlupkoHuHeBbie TpyObl O03HAYAIOT TPYyObl, OMUCAHHE KOTOPBIX NPHUBEICHO B
pasneJie 1.6 Ipunoxenus Il.

[TpoU3BOACTBO UM MOBLILICHHE KAYECTBA TSIXKEJIOH BOIbl UJIH JEHTEPHUS.

TsixkeJsiasi Boga UM JEHTEPUHU O3HAYAIOT NEUTEPHH, TAXKeEyo Boay (OKcHI
JNEUTEPHUS) U Jloboe Npyroe coefMHEHUE NEUTEPUs, B KOTOPOM OTHOLLICHHE
YHCJla aTOMOB JEUTEPHUS K YHCIYy aTOMOB Bogopoja npesbitnaeT 1:5000.

HU3srotossieHue rpaduTa sigepHON YUCTOTDI.

['padhuT ssmepHoW YHUCTOThbl O3HavaeT rpadHT, YPOBEHb YHUCTOTbI KOTOPOTO

BbIllIE, YeM S MHJIJIMOHHBIX YacTeW OOPHOTro DKBHBaJIeHTa, a MJIOTHOCTb
3
npesbituaeT 1,50 r/cMm’.

HMaroTosiieHue KOHTCI;IHCDOB I O6I1y‘{CHHOI‘O TOTIIJIUBa.

KoHTenHep ajisi 06JIYYHEHHOrO TOMJIMBAa O3HA4YaeT €MKOCThb IJIsl MepeBO3KH
H/WIK XpaHeHHs 06JIyYeHHOro TOIUIMBa, O06ecleynBalOLIYI0O XUMHUYECKYIO,
TEMJIOBYIO U paJHallMOHHYIO 3alllUTY, a TaK>X€ OTBOjJ TelJla pacrnaia BO
BpeMsi repeMeLLeHH s, TEPEBO3KH U XpaHEHHS.

H3rotosiieHue pE€aKTOPHBIX YIpaBJISSIOLLIHX CTCD)KHCI:L

PeakTopHble yNpaBJsilOLIME CTEP>XHH O3HAYAlOT CTEPXHH, OIMHCaHUE
KOTOpbIX NpHBeneHo B pasgese 1.4 [Tpunoxenus II.

HM3rotoBneHHe 6e30MacHbLIX ¢ TOYKH 3peHHsT KPUTHYHOCTH ©OakoB H
pe3epByapoB.

be3omnacHble ¢ TOYKH 3peHHUSN KPUTUYHOCTH OAaKM W pe3epByapbl 03HAYaloT

Te TMpeaMeThbl, ONUcCaHWe KOTOPbIX MNpHUBedecHO B pasgenax 3.2 U 3.4
[Tpunoxenus 1.

HNarotoBieHue MallluH OJ1s DY6KH OﬁﬂY‘lCHHbIX TOIIJIHBHbBIX 3JICMCHTOB.

Mawvsbel gt py6kd  06JIyYeHHbIX TOMJWBHBIX 3JIEMEHTOB O3HAYaloT
obopynoBaHHe, OMNWcaHHE  KOTOporo nmnpuBegeHo B  pasgelie 3.1

[Tpusioxenus II.
CoopyxeHHe ropsiuuX KaMep.

[opsiude KaMepbl O3HA4yalT KaMepy HJIM COE€NHHEHHble MeXIy cobou
KaMepbl oOLIHM 06 beMOM He MeHee 6 M3, cHaO>XeHHble 3allIUTOH, pPaBHOH
H.IM NpeBbllIatoller sKkBUBasIeHT 0,5 M 6eToHA MJIOTHOCTbLIO 3,2 r/cm’ wiu
Dollee, YKOMIIJIEKTOBaHHbIE 00OpPYIOBAHHEM IIJISl MPOBENEHHUS OMepalui ¢
MCIOJIb30BAHWEM AUCTAHIIMOHHOTO yINpaBJIeHHU.




NMPAUJIO2KEHHME 11

[MEPEYEHb COT'JIACOBAHHOI'O OBOPYIOBAHHUA U HEAIEPHOI'O
MATEPHUAIJIA JI1 OTHETHOCTH OB 3KCI1IOPTE U UMIIOPTE B
COOTBETCTBHH CO CTATBEH 2.A.IX)

PeakTOophl M peakTopHOe 060pynoBaHHe
KommiekTHBIe sinepHble peaKToOphl

SIinepHbie peakTophbl, criocobHble paboTaTh B PEXHUME KOHTPOJIMPYEMOH
caMononiep>XHBarlledcsi UeNHOHW peakUuWH OeJleHUs, UCKIrovas
peaKTopbl HYJIEBOH MOLLHOCTH, KOTOpbIE ONpenesisitoTcsi KaK peakTopbl
C TNPOEKTHbBIM MaKCHMaJIbHbIM YpPOBHEM IIPOU3BONCTBAa IUIYTOHHUS, He
npesbiiatouiuM 100 rpamMMoB B rog.

ITOACHHUTEJIBHOE 3AMEYAHHE

“SlnepHbIt peakTOp” B OCHOBHOM BKJIIOYAET Y3Jjlbl, HaxopgslliUecs
BHYTPM KOpIiyca peakTopa HJIM HEMOCPENCTBEHHO MPHUMbIKalOLUIHE K
HeMy, o6OopymoBaHHE, KOTOPOE KOHTPOJHPYET YPOBEHb MOIIHOCTH B
aKTUBHOH 30HE, M KOMIIOHEHTbI, KOTOpble OObLIYHO coaepxart
TENJIOHOCHUTEJIb TMEepPBOro KOHTypa aKTHUBHOHM 30Hbl peakTopa, HIJIH
BCTYNAIOT C HUM B HEINMOCPEICTBEHHbIH KOHTAKT HJIH YIPaBJISIOT UM.

He npennonaraercsi HMcKilouYeHUEe PEaKTOPOB, KOTOpble HamjleXallUuM
o6pa3oM Morjid Obl MogBEeprHyThcst MonU@UKAIIMKH 1Jiss MPOHW3BONCTBaA
3HaYUTEJIbHO OoJiblliero KoJjiHvecTBa, 4YeMm 100 rpaMMoB TMJIYTOHHUS B
ron. PeakTopbl, npenHasHavyeHHble OJIS1 OJIMTEJIBHOH KCIUJIyaTalUM Ha
3HAYUTEJIbHBIX YPOBHSIX MOIIHOCTH, HE3aBUCHMO OT CTEMEeHH HX
BO3MOXHOCTEH IIPOMU3BOACTBA TMJIYTOHHUS, HE pacCMaTpPHUBAIOTCH Kak
“peakTopbi HYJIeBON MOLIHOCTH" .

PCaKTOprIC Koprnyca BBICOKOTO JaBJICHHA

MetaiinyeckHe Kopnyca B c6ope MM HX OCHOBHbIE YAaCTH 3aBOICKOTO
W3TOTOBJIEHHUS, KOoTopble cneyHallbHO npegHa3HavYeHbl WU
NMOATrOTOBJIEHbl AJIS pa3MelleHHWs] B HHX AaKTHBHOH 30HBbI SIOEPHbIX
PEaKTOpPOB, KaK OHH onpedejiceHbl B NMyHKTe 1.1. Bblllie, U CMOCOOHBbIE
BbIAECPXKHUBaATh pabouee IaBjleHUE TENJIOHOCHUTEJIS MEPBOro KOHTypa.



1.3.

1.4.

[MOACHHUTEJIbBHOE 3AMEYAHHE

BCpXHﬂﬂ [JIKTAa KOpIlyca BBLICOKOTI'O NAaBJICHHUS PCAKTOpPpa OXBAThbIBACTCH
[TYHKTOM 1.2 kak OCHOBHas, 3aBONCKOI'O HU3IrOTOBJICHHsA, YaCTb KOpIIyCca
BBICOKOI'O NaBJICHUSI.

BHyTpeHHHe yYacTH peakTopa (HanpuMep, MOANEPXKHBaIOLIHE KOJIOHHBI
M IJIMThl aKTHBHOM 30HbI KM JIpYrde BHYTPEHHHME 4YacTH KopIllyca,
HanpasJistollMe TpyO6bl [JI1 PEryJIMpylOLIMX CTEep>XHEH, TelJoBbie
9KpaHbl, NMEePEropoaku, TpyOHbIe pelIeTKH aKTHBHOHW 30HbI, MJIACTHHBI
nudpdy3opa ¥ T.1.) 06bIYHO MOCTABJIAIOTCS MOCTaBLUIMKOM peakTopa. B
HEKOTOPBIX cJy4yasiX onpejiejleHHbIE BHYTPEHHHE ONMOPHbIE KOMIMOHEHTI
BKJIIOYAIOTCS B M3rOTOBJIEHHE KOpIlyca BBLICOKOTO MHaBJEeHHUS. OIDTH
npeaMeThl  SBJISIIOTCH JOCTAaTOYHO BaXXHbIMH C TOYKH 3peHHUS
6e30MacHOCTH W  HaNeXHOCTH  3KCIUlyaTallHh  peakTopoB (M
cjieqoBaTeJIbHO, € TOYKHM 3pE€HHUS TapaHTHHHBIX 0O6S3aTeJIbCTB H
OTBETCTBEHHOCTH MOCTaBLIMKa peakTopa), YTOOBI HX I[1OCTaBKa BHeE
PaMOK OCHOBHOTO COlJIalLIEHUsS O MOCTaBKe CaMOro peakTopa He cTajla
661 OOLIYHOHW MpakTHKoMN. [lo3TOMy, XOTsl oTheJibHas MOCTaBKa 3THX
YHUKQJIbHBIX, CHelHalIbHO TMpedHa3HauyeHHbIX W TOArOTOBJIEHHbIX,
BaXXHbIX, KPYIHBIX H [JOPOrOCTOSUIMX TMpeiMeTOoB He o06s3aTeJIbHO
6yneT paccMaTpHBaThCsl KakK Bbilalalollasi U3 cepbl HHTEPECOB, TaKOH
crnoco® MocTaBKH CYHUTAETCS MaJIOBEPOSTHLIM.

ManiuHbl JJIA 3arpy3KH H BBIIPDY3KH PCAKTOPHOI'O TONNJIHBa

MaununynsitopHoe obopynoBaHHE, CNeLHaJlbHO MpeaHa3HauYeHHOE HJIH
MOJrOTOBJIEHHOE [IJISi 3arpy3KHd HWJIM HU3BJIEYEHHUS] TOIJIMBA M3 siIEPHBIX
pEeaKTOpPOB, KaK OHH ollpelnesieHbl B NyHKTe 1.1. Bbillle, KOTOPOE MOXET
MCITOJIb30BaThCs, KOTJa peakTop HaXOOHUTCsl [0 Harpy3koH, HJIH
obyamaet TEXHUYECKHUMHU BO3MOXXHOCTSMH st TOYHOTO
MO3ULIMOHHUPOBAHUS WJIM OPHEHTHPOBAHHUS, MO3BOJISIOLUIUMH MPOBONHTH
Ha OCTaHOBJIEHHOM pe€aKTope CJIOXHbie padoTbl MO [eperpys3ke
TOMJIMBA, [PU KOTOPLIX OOBIYHO HEBO3MOXHbI HEMOCPENCTBEHHOE
HabJItoeHHE WA MPIMOKW OOCTYN K TOIUIUBY.

PeakTOpHble ynpaBasAIolL[He CTEPKHH

CTepXHH, crelldalibHO MpenHa3HauyeHHbIE HJIM [OArOTOBJIEHHbIE IJIS
YIIPaBJIEHUS CKOPOCTbIO DPeakKUMH B sIEpPHbIX pPeakTopax, KaK OHH
onpenejieHbl B nyHKTe 1.1. Bbille.



1.5.

1.6.

1.7.

2.1.

[TOACHUTEJIBHOE 3AMEYAHHE

Crola Xe BKJIIOYalOTCs, MOMHUMO 4acTH, Morjollaiolled HEeHTpPOHbI, €¢
OMOpHble U MOIBEeCHbIE€ KOHCTPYKIIUHU, €CJIM IMOCTaBKa MPOU3BOIOMUTCS
pasneJlibHo.

PeakTOopHBIE TPYOBI BHICOKOrO AaBJIEHHA

Tpy6bl, KOTOpble clellHajlbHO MpeqHa3HayeHbl UJIH MOINTOTOBJIEHbI HJIS
pa3sMellleHUs] B HUX TOIUIMBHbIX 3JIEMEHTOB H TEMNJOHOCHUTEJISI MEPBOTro
KOHTypa B peaKTopaX, KaK OHM onpelesieHbl B NyHKTe 1.1. Bbllle, MpH
pabouyeM naBiieHUH, npesbiliaolleM 5.1 MIla (740 ¢pyHT/KB. O10HM).

I{upKoHHeBbIE TPYOBI

Tpy6bl uJH cO60pKH TPyO H3 METAJIMYECKOTrO LHUPKOHUS HJIHM €ro
cniiaBoB, no Becy npeBblwarouige S5S00 kr B TeyeHUe Jioboro
12-MecsiyHOro ImnepHola, KOTopble clleHAJILHO TMpelHa3HayYeHbl HJIH
NOJIroTOBJEHbI IJIsi HCNOJb30BaHUSI B PeakTopaxX, KaKk OHHU omnpelelieHbl
B nyHKTe 1.1. Bbillle, © B KOTOpPbIX OTHOlLUEHHE MO Becy radpHusi K
LLUPKOHHIO MeHbllle 4yeM1:500.

Hacocb1 NepBOro KOHTypa TCNJIOHOCHTENA

Hacochl, cneuuasibHO MnpenHa3sHaYeHHble WJH TMOArOTOBJICHHbIE IIJIsl
nojlepXaHUs LUMPKYJSILHH TEIJIOHOCHTEJS MEePBOro KOHTypa SOEpHbIX
pPeaKTOpOB, KaK OHM onpejelieHbl B NyHKTe 1.1. Bblte.

I[TOACHHUTEJIIBHOE 3AMEYAHHE

CneuMasibHO MpenHa3HaYeHHble HWIIM MOIrOTOBJICHHbIE HAcCOCbl MOTYT
BKJIIOYATb CJIOXKHbIE, YMJIOTHEHHbIe HMJH MHOIOKpPaTHO YMJIOTHEHHbIE
CHUCTEMbl MJisi [MpPedOTBpAlLEHHUsT YTEYKH TEIJIOHOCHTENSI MepPBOTO
KOHTYypa, TepMeTHYHbIe HACOChl H HACOChI C CUCTEMaMH HHEplHaJIbHOH
Maccbl.  3JTo olpedejeHUEe KacaeTcs HaCcOCOB, aTTEeCTOBaHHLIX IO
KJtaccy NC-1 HJIM 5KBUBQJIEHTHBIM CTaHOapTaM.

HesinepHble MaTepHaibl 11 peaKTOPOB
HenTepui U TsLXKejas Boga

HenTepui, TsxKesass Bojga (OKHch HeHTepus) M Jwboe [apyroe
COeIUHEHHE HeHTepHUs, B KOTOPOM OTHOLIeHHEe IeHTEepHs K aToMaM
Bonopona npesbliuiaetr 1:5000, npengHasHayeHHblE IJIS UCMOJIL30BAHUS B
SsOEePHBbIX peakTopax, KaK OHH orlpelesjieHbl B nyHkTe 1.1, Bblwie, B
KoJsiMyecTBax, rnpesbiwatomiix 200 KT aToMoOB HeHTepHs IJist JIlo6OH
ONHOHW CTpaHbI-roJiyyaTesisi B TeyeHHe Jito6oro 12-MecsiyHoro nepuvona.



2.2.

SInepHO-4YHCTBINA rpadUT

[paduT, UMelOUIMNA CTENeHb YMCTOTbI Bbillle S-MUJUIMOHHBIX OOpPHOrO
3KBHBAJIEHTA, c MJIOTHOCTBIO 60Jibllie yeM 1,50 [‘/CM3,
npenHa3sHayeHHbIM NJIS UCMOJIb30BAHUSA B SIIEPHbIX peakTopax, Kak OHHU
onpenesedbl B NyHKTe 1.1 Bbillle, B KOJIMYECTBaX, [MpeBbILIAIOLLIAX
3x10* kr (30 MeTpHUYecKHMX TOHH) mJis Jilo6OW ONHOH CTpaHbI-
noJiy4yatelis B TeueHHe Jitoboro 12-MecssyHoro nepuoa.

[MPUMEYAHHE

st 1ener 3KCMOPTHOrO KOHTPOJIS MPaBUTEJIbCTBO onpenessieT, 6ynyr
JIM  3KCIOPTHbIE MapTHH  COOTBETCTBYIOLIEro  BbILIEYKa3aHHbIM
XapaKTePUCTHKaM rpadHUTa UCMOJIb30BaTLCS B SIMEPHbIX PEAKTOPAX.

YcTaHOBKHM 1JIs1 NepepabOTKH OOJIyYeHHBIX TOIJIMBHBIX 3JIEMEHTOB H
obopynoBaHHe, CTIEHHAILHO NpeHa3HauYeHHOe WM MOATOTOBJIEHHOE OJIsI
3TOro

BBOIJHOE 3AMEYAHHE

[Ipu nepepaboTke 06JIyYeHHOrO SiIEPHOrO TOMJIMBA MJYTOHHUH U YypaH
OTHEJISIOTCS OT BbICOKOAKTHBHbIX TMPONYKTOB JEJIEHUSE U JpPYyrux
TPaHCYpaHOBBIX 3JIEMEHTOB. Ilns Takoro pasfejleHHst MOTYT
HCMOJIb30BaTbCs pa3jIMyHble TEXHOJIOTHUYecKHe mnpolieccbl. OpnHako co
BpeMeHeM npolecc “Ilypekc” crajl Hauboliee pacnpocTpaHEHHbIM H
npueMJieMbIM. DTOT Npoilecc BKJloYaeT pacTBOpeHHUEe OOJIyYEeHHOro
SIIEPHOro TOMJIMBA B A30THOW KHUCJIOTE C TMOCJICNYIOLUIMM BbIICJIEHUEM
ypaHa, MJYTOHUS H MPONYKTOB NEJICHUSA 3KCTPAKILMEH PACTBOPHUTEJIEM C
noMolubto TpubyTUNdOochaTa B OpraHMYecKoM pasbaBUTElIE.

TexHoJiorH4YecKkHe Mnpolecchl Ha pas3JIMyHbIX ycTaHoBKax THna "[lypekc”
AHAJIOTHYHbI M BKJIOYAIOT: H3MeJlbYeHHE OOJIyYEHHBIX TOIJIMBHbIX
2JIEMEHTOB, PAacTBOpEeHHE TOIIMBA, 3KCTPAKLHWIO pPACTBOPHTEIIEM H
XpaHeHUEe TeXHOJIOTHYECKON >XHUIKOCTH. MoxeT HMeTbCs TaKXe
obopynoBaHue IJIsi TelJIOBOW JEeHWUTPAlLlMM HUTpaTa ypaHa, KOHBEPCHH
HUTpaTa TUIYTOHWS B OKHCb MJIM METasll, a TakXe IJisi oOpadOTKH
XKHUIKUX OTXOMOB, colep’KalllUX MPOAYKTbl HeJleHWs, IO TMOoJIyYeHHUs
(bopMbl, MNPUrooHOW  [JIS  TMPONOJIXKMTEJIbHOTO  XpaHEHHUs  HIIH
3aXOpPOHEHMUSI. OnHAaKO KOHKpPETHble THUMNbl W KOHQHUTypauus
00OpYIOBaHUS, BbINOJIHSIOUIErO 3TH PYHKLUHKHK, MOTYT pas/IH4YaThCsi Ha
pa3JIMYyHBIX ycTaHoBKax Tuna “[lypekc” no HecKOJIbKUM TMpPUHYHHAM,
BKJIlOYAsi THIbl W KOJIMYECTBO OOJIYy4EHHOro sigepHoro TOIJIMBA,
nojjiexallero nepepadoTke, W MPENNo;laraeMbli NpoLeEcc OCa>KAeHHUs
HU3BJIEKAEMbIX MaTEpPHAJIOB, a TakKXe TMpUHHUMNBI obecneyeHus



3.1.

3.2.

6e30MacHOCTH H TEXHHYECKOro o6CIIy>KMBaHHS, NpHUCyLHe
KOHCTPYKILIHH NJaHHOH OOCTAHOBKH.

"YcraHoBKa IUist nepepaboTKH OOJIyYEHHbIX TOMJIHUBHBIX 3JIEMEHTOB”
BKJIIOYAET 060pyooBaHHE U KOMIOHEHTBI, KOTOPble OObIYHO HaXOIATCH
B INpsAMOM KOHTakKTe ¢ OOGJIydeHHbIM TOMJMBOM H OCHOBHBIMH
TEXHOJIOTHYECKUMH T[OTOKAMU sIEepHOro MarepHalla W TPOIYKTOB
IeJieHHs, H HEMOCPENCTBEHHO YNPaBJISIIOT UMH.

OTH npoliecchl, BKJIOYas MOJIHbIE CHCTEMBbI IJIA KOHBEPCHH MJIYTOHHUS H
NpoOHU3BOJICTBA MeTaJlJIMYECKOro MJIYyTOHMS, MOTYT ObITH
UICHTUOHUIIMPOBaHbl MO MepaM, NIPHHUMAEMbIM IIJIsl MPEeIOTBpallleHUSA
ornacHocTe B CBA3H ¢ KPHUTHYHOCTbIO (HampuMep, MepaMH,
CBSI3aHHBIMH C reoMeTpHer), obJiyueHHeM (HanpHMep, NyTeM 3allUThl
OT 06JIy4YeHHSI) U TOKCHYHOCTBIO (HanpHUMep, MepaMH Mo YIep>KaHHUIo).

[IpeameTnl o6opynoBaHu, Ha KOTOpble, Kak CYHMTaeTCH,
pacrnpocTpaHsieTcd 3HayeHHe d¢pa3bl “H obOopymoBaHHe, creldallbHO
npenHa3sHayeHHoe HJIH NMOAroToOBJIEHHOE"” nJist nepepaboTKH

06JIYYEHHBIX TOIJIMBHbBIX 3JIEMEHTOB, BKJIIOYAIOT:
Mauunel gns pyoks o61y4eHHBIX TOIIJIMBHBIX 3J1IEMEHTOB
BBOIIHOE 3AMEYAHHE

9To 060pyIOBaHHE HCNOJIb3YEeTCs IJIS BCKPBLITHS 06GOJIOUKH TOIUJIMBaA C
LeJbl0  MOCJenylollero  pacTBOpeHHs  0O0JIYUEHHOro  sSIEepHOro
MaTepHala. Kak npaBHJIO, MCIIOJIb3YIOTCS crnelMaibHo
npegHa3HaYcHHble, CKOHCTPYHpOBaHHble JJsi  pybkM  MeTajlia
YCTPOWCTBa, XOTA MOXET HCIoJIb30BaTbcs W 6ojiee CoOBeplIEHHOE
obopynoBaHHe, HaNpUMep Jia3epsl.

IucTaHUHOHHO ynpaBJjiseMoe obopynoBaHHe, CreL ajibHO
npenHa3HauyeHHoe MJIM TMOATOTOBJIEHHOC [JIS HUCMOJIb3OBaAaHUS Ha
yCTaHOBKe Mo nepepaboTKe, KaK OHa olpenelieHa Bblle, IJIs PE3KH,
py6KM HJIM Hape3KH CcOOpPOK, MYYKOB MIJIM CTEPXHEH OO6JIyYeHHOTOo
A0EePHOTO TOIJIMBA.

HucconbBepsl
BBOOHOE 3AMEYAHUE

B nmuccoibBepbl 0OBIYHO MNOCTYMAeT H3MellbdeHHOEe oTpaboTasllee
TOIJIHUBO. B »Tux 0e30macHbIX ¢ TOYKH 3pEeHUS KPUTHUYHOCTH
pe3zepByapax o0JIYYEHHbIN SIOEPHbLIA MaTePHall PACTBOPSETCH B a30THON
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3.4.

KHCJIOTE, H oCTaruHecs 06pC3KPl ob6oJsiouek BbIBOOATCHA H3
TEXHOJIOTHYECKOI'o MTOTOKaA.

Be3zonacHble ¢ TOYKHM 3peHHS] KPUTHYHOCTH pe3epByapbl (HampHMep,
MaJloro JHaMeTpa, KOJIblLleBble HJIM TMPSMOYrojlbHble pe3epBYaphbl),
crney alibHO npengHasHayeHHbIE HIJIH NMOArOTOBJIEHHbIE TSt
MCIOJIb30BAHHS Ha YCTaHOBKe Mo nepepaboTKe, KaK OHU ONpelesieHbl
BbIlLE, IJIsi pPacTBOpeHUs 0O6JIyYeHHOIro siiepHOro TOIUIMBAa, KOTOpbie
CcNoco6HbI BbIAEPXKHUBATbL ropsivylo, BbICOKOKOPPO3HOHHYIO XKHUIKOCTb H
MOCYT NUCTAHIIHOHHO 3arpyXaTbhcsi U TEXHUYECKH OOCIy>XXMBATbCSH.

DKCTpaKTOphl H 060pyIOBaHHE MIIsl 9KCTPAKLHH PAaCTBOPHTEIIEM
BBOIJHOE 3AMEYAHHUE

B aKcTpakTopbl ¢ pacTBOPHTEIIEM ITOCTYNAaeT KaK pacTBop 06JyYeHHOTO
TOIUIMBA U3 JMUCCOJILBEPOB, TaK H OPraHHYECKHH PacCTBOP, C MOMOLIbIO
KOTOpOro pasfesitoTcss YypaH, TIJIYTOHHH M TPOOYKTbl JeJICHHUS.
O6opynoBaHHe IJist 3KCTPaKLUH pPacTBOPHUTEJIEM 06bIYHO
KOHCTPYHUPYETCs TaKHM 06pa3oM, YToObl OHO YNOBJIETBOPSJIO KECTKHM
IKCIJIyaTallHOHHBIM TpeOOBaHUSIM, TaKHMM, KaK [JIUTEJIbHbIA CpPOK
ciy>X6bl 6€3 TEXHHYECKOTO OOCIY>XXHBAHHUS WJIM Jierkasi 3aMEHSEMOCTh,
NpocToTa B 3KCIJIyaTallMH M YIpaBJICHHM, a TaKXe T[HUOKOCTb B
OTHOLLUEHHWH U3MEHEHUs MapaMeTpoB Mpoliecca.

CneuMasnibHO NpefHa3HaYeHHbIE WM TMOITOTOBJIEHHbIE 3KCTPaKTOPbl C
pacTBOpUTeJieM, TaKHe, KaK HacaJo4yHble MJIM [YJIbCallMOHHbIE
KOJIOHHbI, CMECHTEJIbHO-OTCTOHHbIE amnmnapaTbl HJIM UeHTpoOeXHbie
KOHTaKTHble amnmnapatbl [Jid HCNOJIb30BAHUS Ha YCTaHOBKe IO
06paboTKe O06JIYYeHHOTro TOIUIMBAa. DKCTPAKTOPbl C PAacCTBOPHTEJIEM
NOJUKHbl OBbITb YCTOHWUYMBBI K KOPPO3HOHHOMY BO3IEHCTBHIO a30THOH
KHUCJIOTbI. DKCTPaKTOPbl C PACTBOpHUTENEM OObIYHO H3roTaBJIHBAIOTCS C
cobJIroleHUEM Yype3BblYaHHO BbICOKHX TpebOBaHHUH (BKJIIOYas
MPUMEHEHHE CcliellHaJIbHbIX METOIOB CBApKH, UHCMEKLHUH, obecrieyeHHe
U KOHTPOJIb KayecTBa) U3 MaJIOYIJIEPOAUCTBIX HEPXKABEIOLIHX CTaJIEH,
TUTaHa, UHUPKOHUS HIIM IPYrHUX BbICOKOKAUYECTBEHHBIX MaTEPHUAJIOB.

XHMHUYECKHE pe3epByaphl A/ BbLACpEKHBAHHUA HJIH XpaHEHHSA
BBOJJHOE 3AMEYAHHE

Ha »Tane sKcTpakiMW pacTBopuTesieM 06pa3ylOTCsi TPH OCHOBHBIX
TEXHOJIOTUYECKHUX MOTOKA XHIKOCTHU. PesepByapbl IJisi BblIep>XKHBaHUS
HWJIM XpaHEHHs HCMO.Ib3YIOTCH B daJlbHeHlUeH o0O0paboTKe BceX Tpex
MOTOKOB CJIeIYIOLHM 00pa3oM:
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a) pacTBOP YMCTOro Aa30THOKHCJOroO ypaHa KOHLEHTpHUpPYeETCs
BbIMapUBAHUEM M TMPOHUCXONUT Mpolecc ACHHUTpallMH, e OH
npespallaeTcsi B OKCHH YpaHa. DTOT OKCHJI, [MOBTOPHO
HCIOJIb3YETCS B IA€PHOM TOMJIUBHOM LHKJIE;

b) pacTBOp  BBICOKOAKTHBHBLIX  TMNPOINYKTOB  J€JIeHHS  OObIYHO
KOHLUEHTPHUpYETCS  BbiMapMBaHHEM W  XPaHUTCA B  BUIE
KOHLUEHTPUPOBAHHOMW >XXHIKOCTH. DTOT KOHLEHTpaT MOXET
BNOCJIENCTBHHU NPOHWTH BblNapUBaHHe HIHU ObITh Mpeobpa3oBaH B
¢dopMy, NpUrogHyto OJs XpaHEHHUS HJIM 3aXOPOHEHHUS;

C)  pacTBOp YMCTOrO HUTpATa MIJIYTOHUS KOHLEHTPUPYETCH U XPaHUTCHA
N0 TMOCTYNJIEHHWsT Ha JajibHEHLIWe 3Tanbl TEXHOJOMMYECKOro
npouecca. B yacTHOCTH, pe3epByapbl IJisi BBIIEPXHBAHUS HIIH
XpaHEeHHUsl pacTBOPOB [UIYTOHHS KOHCTPYUPYIOTCSH TaKHM 0O6pa3oMm,
yToObI HM306eXaTb CBSI3aHHBIX C KPHUTHUYHOCTbIO MpobieM,
BO3HUKAIOWIHUX B pe3yjbTaTe HM3MEHEHHH B KOHLEHTPAUMH HIH
¢dopMe maHHOro mortoka.

CrneuuanbHO NpegHa3HauyeHHbIe UJIM MOArOTOBJIEHHbIE pe3epByapbl OJis
BbIIECP>XXHBAHUSl WJIM XpaHEHHs IJIS UCMNOJIb30OBAaHHSI Ha YCTaHOBKe IO
nepepaboTke o6JiyyeHHOTO TOIJIMBa. Pe3epByapbl OJisl BblOEPXHBaHHUS
WM XPaHEHUSA JOJIXHBbI ObITh YCTOHYHBbBI K KOPPO3HOHHOMY
BO3[ECHCTBUIO a30THOHW KHCJIOThI. Pe3epByapsbl nJisl BbIACPXHUBAHUS HJIH
XpaHEeHUs] OOBbIYHO H3roTaBIWBAIOTCA M3 TaKUX MaTepHaJloB, Kak
MaJloyrJiepoONMCTbie HEpXKaBelllMe CTalld, THTaH WJIM LIUPKOHUH HJIH
IpYyrHe  BbICOKOKAa4YeCTBEHHble MaTepHaJlbl. PesepByapbl  nns
BbIICP>XKHUBAHUS HJIM XPaAHEHHUS MOTYT ObITb CKOHCTPYHPOBaHbl TaKHUM
obpa3oM, YTOObl HMX D3IKCIUIyaTallMsi H TeXHHYEecKoe oOciy>XKHBaHUE
NPOU3BOAMUJIUCb OMUCTAHLMOHHO, H MOTYT HMMETb clledylollue
0COBEHHOCTH C TOUYKH 3pEHUsI KOHTPOJIS 32 SINePHOH KPHUTHYHOCTbIO:

1) ©6o0pHbIA DKBUBAIEHT CTEHOK WJIM BHYTPEHHHUX KOHCTPYKLMHA paBeH
no MeHblIerd Mepe 2%, JIM60

2) UMJIHHIOpUYECKHUE pe3epByapbl UMeEIOoT MaKCUMaJIbHbIH
nuametp 175 mm (7 mronmos), Jinbo

3) npsiIMOYroJibHbIM MJIM KOJIbLIEBOW pe3epByap HMeeT MaKCHMAJIbHYIO
WIMpHHY 75 MM (3 nronima).

Cucrema KOHBE€PCHHN HHUTpATa NJIYTOHHUA B OKCH]J
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BBOJJHOE 3AMEYAHHE

Ha 60/ibLLIMHCTBE YCTAaHOBOK IO MepepaboTKe ITOT KOHEUYHbIH Tpoliece
BKJIIOYAaeT KOHBEPCHIO pacTBopa HUTpaTa TIUJIYTOHUS B JBYOKHCH
MJIYTOHHUsI. B 4YMCJIIO OCHOBHBbIX oMNepalMi 3TOro npouecca BXONST:
XpaHeHHEe U KOPPEKTUPOBKA MCXOMNHOIO TEXHOJIOTHYECKOTro MaTepuasa,
ocaXIeHHe U paslieJicHUe TBepHOoHW U XMUIKoH (a3bl, NMpoKaJiMBaHHE,
obpallleHHe C TMPOAYKTOM, BEHTWJIALMS, obpalllecHHEe C OTXolaMHU H
yrpaBJIeHUE MPOLIECCOM.

3aMKHYTbIE CUCTEMBI, crealibHO npenHa3HayeHHbIe WIIH
MOArOoTOBJIEHHbIE [JISI KOHBEPCHHM HUTpaTa I[UJIYTOHHMSI B OKCHI,
MJIYTOHUsI, B YacCTHOCTH, oOOpynoBaHHble TakKHM o6pa3oM, 4YTOObLI
HM30exaTb NOCTHXEHHS KPUTHYHOCTH M paJuallHOHHbIX 3¢ddekToB, a
TaK>e CBECTH K MUHHUMYMY OMAacCHOCTH, CBsI3aHHbIE C TOKCHUYHOCTBIO.

Cucrema KOHBEPCHH OKCHOA IJIYTOHHA B METaJljl

BBOJJHOE 3AMEYAHHE

DTOT npouecc, KOTOpbIH MOXeT ObITb CBSI3aH € YCTAaHOBKOH I10
nepepaboTKe, BKJIlI0YAET (PTOPHPOBAHHE NBYOKHUCH MJIYTOHHS, OOBLIYHO C
NpHUMEHEHHEM BbICOKOAKTHBHOro ¢TopucTtoro Bojopona, ¢ LeJblo
MoJIy4YeHHU S dTOpHIa MJIYTOHUS, KOTOPbIH BIMOCJIENCTBUH
BOCCTAHAaBJIMBACTCS C TIOMOLIIbID METANJIHYECKOrO KalibLiMi BbICOKOH
YUCTOTbI [0 TIOJIYYEHHS] METAJUIMYECKOro TUIYTOHUS W ¢dTopHda

KAIbLUHUS B BHIE LJIaKa. B 4Mcii0 OCHOBHBIX oTiepallHH OTaHHOTO
npouecca BXOOAT: ¢dbTopupoBaHue (HanpuMep, ¢ TPHMEHEHHEM
ofopyIoBaHHS, collepXalllero 6J1aroponHbie MeTaJlJlbl HIIH

3alllMILEHHOrO0 TMOKPbLITHEM H3 HHX), BOCCTAaHOBJIEHHE MeTalljla
(HanpuUMep, ¢ TIPUMEHEHHUEM KepaMHUYEeCKHUX THIJIEH), BOCCTAHOBJIEHHE
uniaka, obpalleHHe C NOpPOMYKTOM, BeHTHJISILMSA, oOpallleHHe ¢
OTXONAMH W YNpaBJIEeHHE MPOLIECCOM.

3aMKHYTbIe CUCTEMBI, crnenralibHo npenHa3sHayeHHbIe HJIH
NOATOTOBJIEHHbIE ISt TPOU3BONCTBA META/NIMYECKOTO [UJIYyTOHHUS, B
YACTHOCTH, oOOpynoBaHHble TaKUM o6pa3oM, 4ToObl H36eXaTb
NOCTHXEHHUST KPUTHYHOCTH M padUallMOHHbIX 3PEHEKTOB, a TaKXKe
CBECTH K MUHUMYMY OIMACHOCTH, CBsAI3aHHbIe C TOKCHYHOCTbIO.

YcTaHOBKH /11 H3TOTOBJIEHUS TOTIJIMBHLIX 3JIEMEHTOB

"YcTaHOBKA MU W3TFOTOBJIEHUS TOMJIMBHBIX DJIIEMEHTOB” BKJIIOYaeT
obopviaoBaHHe:
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a) KoTopoe OOBbIYHO HaxoJUTCSi B HEMNOCPENCTBEHHOM KOHTaKTe ¢
TEXHOJIOTHYECKHM  MOTOKOM sgepHoro  Marepvajla  HJIH
HenocpeacTBEHHO 06pabaThIBAET €ro, HIIH Xe YNPAaBJIsAeT UM, HIH,

b) KOTOpOE€ repMeTU3UPYET SIAEPHbIA MaTepUall BHYTPHU 0OOJIOUKH.

YcTaHOBKH IJIS pa3felieHHsl H30TOMOB ypaHa H o6opymoBaHHe, Kpome
aHAJIUTHYECKHX TpHOOpPOB, cheUMaJbHO TMpedHa3HaYeHHOe  HIIH
NOAroTOBJIEHHOE OJISA 3TOro

[TpenMeTsl o60opynoBaHH, Ha KOTOpbiE, KakK CYHUTaETCH,
pacrnpocTpaHsieTcs 3HauYeHHe dpa3sbl "obopynoBaHue, KpoMe
aHAJIMTUYECKHUX TMpHOOPOB, cCrnelHaJIbHO MpelHa3sHauyeHHOe  HWIJIH
NOAroTOBNEeHHOE"” NJisi pa3fesleHUs U30TOMOB ypaHa, BKJIOYaloT B cebs:

lazoBble LEHTpUPYTrH M y371bl M  KOMIIOHEHTBI, CIELHAJBHO
npegHa3Ha4yeHHbIe WIK NMOArOTOBJIEHHBIE OJIA UCMOJIb30BaHHA B ra3oBbIX

ueHTpHgyTrax
BBOJIHOE 3AMEYAHHE

['azoBass uUeHTpUdyra OOBIYHO COCTOHUT M3 TOHKOCTEHHOTO(bIX)
uuguHapa(oB) guaMetpoM ot 75mMm (3 moama) gpo . 400 MM
(16 moAMOB) ¢ BepTHKaJbHOM LEHTPAJIBbHOH OCblO, KOTOpbIH(e)
noMeleH(bl) B BakKyyM M BpalaeTcs(l0TCA) ¢ BbICOKOH OKpY>XHOH
ckopocTbio nopsiaka 300 M/cek unu 6onee. s MOCTHXECHHUS 60JIbLIOH
CKOPOCTH KOHCTPYKLIMOHHbIE MaTepHallbl BpallaloUIMXCsd KOMITOHEHTOB
IOJXHbl HMMETb BbICOKOE 3HayeHHE OTHOLIEHHS [POYHOCTH K
MJIOTHOCTH, a poTopHasi cbopka U, cliefoBaTeJIbHO, OTHeJIbHble ee
KOMIIOHEHTbI NOJIX)KHbI U3rOTOBJISITLCS C BbICOKOW CTENEHBIO TOYHOCTH,
yTo6bl pazbajiaHc 6bl1 MHHUMAJbHBIM. B ortnuyue ot npyrux
LeHTpUdyr razopas ueHTpUudyra njs oborauleHUs ypaHa UMeeT BHYTpPH
POTOPHOM KaMepbl Bpallarollyiocsi(decst) neperoponky(u) B ¢opme
IMCKa W HENONBHKHYI CcHcTeMy rmojayd u otBoja rasza UF6,
COCTOSILYIO [0 MeHbllIed Mepe M3 TpeX OTIEJIbHbIX KaHAJIoB, IBa W3
KOTOpbIX COE€IHHEHBbI C JloNMaTKaMH, OTXOASILIHMH OT OCH poTopa K
nepydepUMAHON YacTH POTOPHOH KaMepbl. B BakyymMe HaxoOgMUTCs
TakK>Ke Psld Ba>XHbIX HEBpaUIAIOLIMXCS 3JIEMEHTOB, KOTOpble, XOTH H
UMEIOT 0COOYI0 KOHCTPYKLHIO, HE CJIOXHBI B M3FOTOBJIEHHH MU He
M3rOTOBJSIIOTCA W3 YHHKAJIbHBIX MaTepHaJIOB. LeHTpudyxHasi
YCTAaHOBKAa, OOHaKoO, TpebyeT 6O0JIbLIOTO YHCIa 3THX KOMITOHEHTOB, TaK
YTO UX KOJIMUECTBO MOXKET CJIY>XXHTh Ba>XHbIM HHIHWKATOPOM KOHEYHOTO
UCIO0JIb30BaHUS.



5.1.1.

Bpaiualoimmecss KOMIOHEHTHI
a) [TosnHble poTopHble C6OPKH:

ToHKOCTEHHble UHWJIHHIAPbI HJIH PR COEOHHEHHbIX MeXIy Co60H
TOHKOCTEHHBIX LHJIMHOPOB, H3TOTOBJIEHHbIX H3 OOHOTO HIIH OGollee
MaTepHaJloB ¢ BbICOKHM 3HayeHHEeM OTHOLUEHHWs MNpPOYHOCTH K
miotHocTHd, ykasaHHbix B [IOSCHUTEJIBHOM 3AMEYAHHHU «

HacTosllleMy paspeny. CoenMHeHHe ULUJIMHOPOB MeXIy coboH
OCYLLUECTBJISETCS [MpPH TMMOMOUIHM THOKHX CHJIb(GOHOB HIIH KOJELl,
onucaHHbIX B 4actu 5.1.1.¢c) HHXe. Co6paHHbIH poOTOp HMeeT

BHyTpeHHO10(He) rmneperopoiky(M) M KOHLEBble y3Jibl, OMHCaHHbIE B
yacTsx 5.1.1.d) ¥ e) Huxe. OpHako nojHas cO6opka MoXeT ObITb
MOCTABJICHA 3aKa34YHKY B YaCTHYHO COOGpPAaHHOM BHIE.

b)  PotopHblie TpyObI:

CneudalibHo MnpegHa3HayeHHbie HJH MOATOTOBJEHHbIE TOHKOCTEHHbIE
UMIHHIPbI C TOJILUHMHOW cTeHKH 12 mm (0,50 mrofima) MM MeHee,
avamMerpoM ot 75wmm (3 mronima) gpo 400 mm (16 grouMoB),
M3roTOBJICHHbIE U3 ONHOIO HJIM GoJiee MaTepHaJloB, HMEIOLIUX BbICOKOE

3HayeHHe OTHOULIEHHSI TMNpPOYHOCTH K MJIOTHOCTH, yKa3aHHbIX B
IMMTOACHUTEJIBHOM 3AMEYAHWMU k HacTosemy pasgeny.

c) Konbua unu cuinbdoHbI:

KoMMNnoHeHTbI, cneudajbHO MNpenHasHauyeHHble HJM TMOATOTOBJICHHbIE
IJIsL CO30aHUST MECTHOMW OMOpbl IJiIsi POTOPHOH TpyObl WK COEOUHEHUS
psga poTopHbiX Tpy6. CuiabdoHbl MNpencTaBisgioT co60M KOPOTKHE
UMIMHIAPbI ¢ ToJLIMHOM cTeHKH 3 mm (0,125 mrorima) UM MeHee,
auaMeTpoM oT 75 MM (3 mrouma) no 400 MM (16 n10MMOB), UMEIOLIIMX
ONHH Trodp H H3rOTOBJIEHHbIE H3 OOHOTO M3 MaTePHAJIOB, HUMEIOLIMX

BbICOKOE€ 3HAY€HHEe OTHOLUECHHS TMPOYHOCTH K [JIOTHOCTH, YKA3aHHbBIX B
[TOACHUTEJIBHOM 3AMEYAHWMU k HacrosilueMy pasneity.

d) Ileperoponku:

KomnoHeHTbl B dopMe nucka nuameTpoM oT 75 MM no 400 mm (ot 3 no
16 nlouMoOB), crieMaJIbHO MpegHa3HaYeHHble WIIW MOATCOTOBJIEHHbIE I8
YCTAaHOBKH BHYTPHU POTOPHOM TPYyObl LEHTPUDYIH C LEbIO U30JIUPOBATH
BBINYCKHYIO KaMepy oOT T[JIABHOHW pasfeliMTeJIbHOH KaMepbl W B
HEKOTODBIX Cilyyasix IJIS YJIYYLIeHUsT LUHUPKYJIssuMHU rasza UF6 BHyTpwu
[J1IaBHOW Pa3neliMTeJIbHOW KaMepbl POTOPHOH Tpy6bl M HM3rOTOBJIEHHBIE
U3 ONLHOTO M3 MAaTepHAIOB, UMEIOLLMX BbICOKOE 3HAYe€HHE OTHOLLUEHHUS
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NPOYHOCTH K TUIOTHOcTH, YyKa3zaHHbix B [IOACHHUTEJIBHOM
3AMEYAHMHHU « HacTosilieMy pa3neny.

e) BepxHue/HUXXHHE KPBILIKH:

KomnoHeHTsl B ¢dopMe nucka nHaMeTpoM oT 75 MM (3 mionmMma) 1o
400 Mmm (16 nroMOB), crieiHaJbHO npeaHa3HavyeHHbIC HIIH
NOArOTOBJIECHHbIE TaKHM o00pa3oM, YTOO6bl TOYHO COOTBETCTBOBATH
IHaMeTpPyY KOHUOB pOoTOpHOH TpyObl M Ojlaromapsi 3TOMY YNEp>XHBaTh
UF6 BHYTpH ee. 3DTH KOMIIOHEHTBlI HCMNOJIb3YIOTCS LJISi TOTO, YTOOBI
NoNOEpPXXHBaTh, YINEp>XXHBaTh HJIM colepXaTb B cebe KaK COCTABHYIO
YacTb D3JIEMEHTbl BEPXHEro MNOMIIMMHHKA (BEpPXHsIS KpbILWIKA) HIIH
CJIYXHTb B KauyecTBe HecCYlIeH YacTH BpallaloLIUXCAd 3JIEMEHTOB
JIEKTPONABUIATEsII MU DJIEMEHTOB HHXXHEro MOJNILUIMIHHKA (HHUXKHSSA
KpbIllKa), H HM3FOTOBJIAIOTCA H3 OAHOTO M3 MAaTEPHAJIOB, HMEIOLIUX

BbICOKOE€ 3HauyeHHe OTHOLIEHHUs MPOYHOCTH K [UIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIbLHOM 3AMEYAHHMH k HacTosiliemy pasnedy.

[MTOACHHUTEJIbHOE 3AMEYAHHE

Iuis  BpallaloLLUXC  KOMIIOHEHTOB  LEHTPHAMYr  HCIOJIb3YIOTCS
cJjenylolliie MaTepHaJbl:

a) MapTeHCHTHOCTapelllue CTajld, HMeEIollHe MaKCHMaJlbHbIH
npenei NPOYHOCTH Ha  pacTsixeHue 2,05 x 10° H/m’
(300 000 dbyHT/KB. OIOHM) HJIH BoJiee;

b) QJIIOMMHUEBBLIE CIJIaBbl, HMeIOLIlHE MaKCHMaJbHbIA IIpelesl
9 2
NPOYHOCTH Ha pacTsxKeHde 0,46 x 10 H/m™ (67 000 ¢pyHT/KB.
N}OHM) HIIK boliee;

c) BOJIOKHHUCTbIe (HUTenomobHble) MaTepHajdbl, TMpPUrofHble nJs
UCIIOJIb30BaHUS B KOMIIO3UTHBIX CTPYKTypax MW HUMeloUlHe
3HaYeHHUS yaeJjibHOro MoayJisi ynpyroctu 12,3 x 10° M nim Gouee U
MaKCUMAaJIBHOTO yHeJIbHOTO MpeJleila NPOYHOCTH Ha pacTsXeHWe
0,3 x 10° wnu 6Gosee M MAaKCHMMAIpHOTO ylneJllbHOro rpenelia
NpOYHOCTH Ha pacTaAxXeHue 0.3 x 10° M unu 6Gosee ("yoesbHbIU
MOJlyJib yrnpyroctu” - ato mopynb FOHra B H/Mz, IieJIEeHHbIM Ha
yaeJbHbIH BeC B H/M3; “MaKCHUMaJIbHbIA yOeJIbHbIH IpeneJl
NPOYHOCTH Ha pacTsaXeHHe” - 3TO MaKCHMaJlbHBIA Tpenell
I‘lpO‘;HOCTM Ha pacTsiXXeHHe B H/M2, JeJIEHHBbIN Ha yleJlbHbIN BeC B
H/m™.
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CraTHYecKHe KOMITOHEHTBI
a) [ToglIMNMHUKK ¢ MATHUTHOM MOJBECKOH:

CnenuasibHO npengHa3HaYeHHbIE UITH MONTOTOBJIEHHbIE
MONIUMNHHUKOBbIE  y3Jbl, COCTOSILLIHE W3  KOJIbLIEBOrO  MarHUTa,
noaBellIeHHOTo B 0060HMe, colep:xalled neMndupyoLIylo cpeny.
O6oriMa  wu3rotopiusiercs M3  ctohkoro K UF¢, Marepuana
(cm. [TIOACHUTEJIBHOE 3AMEYAHME « paspeny 5.2.). MarHur
COENUHSIETCSE C TOJIIOCHBIM HAaKOHEYHHKOM HWJIM BTOPbBIM MAarHUTOM,
YCTAHOBJIEHHBIM Ha BepXHEW KpbIlLlKe, ONMHCaHHOW B pasfese 5.1.1. e).
MarHutT MoXeT HWMeTb ¢(OpMYy KoJblla ¢ COOTHOLIEHHEM MEXIy
BHELIHUM M BHYTPEHHHM IHaMeTPaMH, MEHbLUMM HJIM PaBHBbIM 1,6:1.
MaridtT MoXxeT HMeTh ¢GopMy, obecrneydBalollyld HavyajabHYIO
npoHuuaemoctb 0,15 T'u/m (120 000 eguuun CI'C) unu 6Gosee, HIH
OCTAaTOYHYIO HaMarHuveHHocTh 98,5% uiM GoJiee, WM NPOU3BENCHUE
UHOYKIHH Ha MaKCHMaJIbHYIO HanpsiXXeHHOCTb noys 6osiee 80 K,[[)!(/M3
(107 [c.9). KpoMme o0ObIYHBIX CBOWCTB MaTepHasla, HeoOXOOHMbIM
npenBapuTEbHbIM YCJIOBHEM SIBJISIETCS OrpaHHYEHHE OUYCHb MaJIbIMHU
nonyckaMu (MeHee 0,1 MM unu 0,004 nrofiMa), OTKJIOHEHHsI MarHUTHbIX
OCEM OT TIeOMETPHUYECKHX oced HJIM obecnedYyeHHe ocobou
rOMOTEeHHOCTH MaTepuajia MarHUTa.

b) [Momwunuuku/neMndepnl:

CrnenuajibHO TMpenHa3HaYeHHbIe HWJIM MNOJATOTOBJICHHbIE TMONLUUITHUKH,
collepKallue y3eJl OCh/YIUIOTHUTEJbHOE KOJIbLIO, CMOHTHPOBaHHbLIM Ha
nemndepe. Ocb 0ObIYHO MNpencTaBisieT coOOW Bandl H3 3aKaICHHOU
CTWIU C OJHUM KOHLOM B ¢dopMe mnojycdepbl, U €O CpedcTBAMH
NOJCOeNUHEHHS] K HUXXHEN KPbILIKE, ONMHcaHHOM B pasneiie 5.1.1. ¢), Ha
apyroM. BaJj, onHako, MOXeT ObITh COCIUHEH C THIPOIHHAMHUYECKUM
noawiunHukoM. Koublio uMeeT opMy TabsieTKH ¢ nosiychepruyecKuM
yrilybJieHUeEM Ha OJHOW MNOBEPXHOCTH. DTU KOMIIOHEHTbl 4acTo
NOCTaBJISIIOTCS OTEJ/IbHO OT neMIidepa.

c) MouiekyJIsipHble HacoChl:

CneuualibHO TNpeaHa3HauYeHHble WJIM TNOJATOTOBJIEHHbIE UHJIUHIPbLI C
BbITOYEHHbIMH HJIM BblIJaBJIEHHbIMHU BHYTPHU CNUPaJIbHbIMU KaHaBKaMH
M C BBbICBEPJICHHBIMH BHYTPH OTBEPCTUSIMH. THNOBBIMU pazMepaMu
SIBJISTIOTCSL CJlEAYIOLIHe: BHYTPEHHHH nuaMeTp oT 75 MM (3 mwouma) no
400 MM (16 monmMoB), TosiuiMHa cteHkKH 10 mm (0.4 nrorimMa) vitk Godtee,
¢ IJIMHOH, paBHOH AWaMeTpy MM Oosiblie. KaHaBKH OObIYHO MMEIOT
NpsiMOYroJjIbHOE noriepedHoe cedyeHue M riiybuHy 2 mm (0,08 nronma)
HJIH Dollee.
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5.2.

d) CraTopbl OBUTraTeJIEN:

CrneuuvanbHo MnpenHazHauyeHHble MJIMA MOATOTOBJIEHHbIE  CTaTOpbI
KOJIbLIEBOH dopMmbli s BbICOKOCKOPOCTHBIX MHorodasHbIX
TUCTEPE3HUCHBIX (MJM peaKTHUBHbIX) 3JEKTPOIBUraTeJied MEPEMEHHOTIO
TOKa JJIA CHHXpPOHHOH paboTbl B YCJIOBMSIX BaKyymMa B JHarna3oHe
yactoT 600-2000 'y ¥ B guanasoHe MoliHocTed 50-1000 BA. CraTtopbl
COCTOSAAT M3 MHorodasHbiIX OOMOTOK Ha MHOIOCIOHHOM XEJIE3HOM
cepleYHUKE ¢ HU3KMMH NOTEPSIMH, COCTaBJIEHHOM H3 TOHKMX IJIaCTHUH,
o6bI4HO TOoNiMHOM 2,0 MM (0,08 mrofimMa) UM MeHee.

e) Kopnyca/npueMHUKH LeHTpUYTrH

KoMnoHeHTbl, crnenHalbHO MpedHa3HaYeHHbIC HJIA [MOATOTOBJIEHHBIC
IJ1st pa3MeLLieHUsi B HUX cOOPKH POTOPHOM TpyObl ra3oBor LEHTPHYIH.
Kopnyc cocToHT M3 XXecTKOoro LHJIMHAPA C TOJLHHON CTEHKH o 30 MM
(1,2 groriMa) ¢ NpeyU3HOHHO 06paboTaHHBIMH KOHLIAMH [JIi YCTAHOBKH
MOALIMITHUKOB U C OTHHM MJIM HECKOJBKHMH dJlaHaMH 1JIsi MOHTa’Ka.
O6paboTaHHble KOHLbI NMapajijieJibHbl APYr APYry H NeprneHIUKYIsPHBI
NpoaoJibHOW ocH uuauHapa B npenenax 0,05 rpamyca uiauM MeHee.
Kopnyc MoxeT TakxXe mnpenctaBisTb cO60M KOHCTPYKIIHIO SiYEHCTOrO
TUMAa [Jis pa3sMELLUCHUS B HEM HECKOJIbKMX pOTOpHbIX Tpy6. Kopmnyca
M3TOTaBJIMBAIOTC M3 MaTepHasoB, Koppo3uHecToMkux K UK, unu
3allMUIaloTCs MOKPbITHEM M3 TaKHX MaTepHAaJIoB.

f) JoByuiku:

CneuuanbHo TmipelHa3HaYeHHble HJH  [OArOTOBJICHHble  TPYOKH
BHYTPEHHUM JIHaMeTpoM no 12 MM (0,5 nioriMa) o U3BJIeYeHHUs rasa
UF4 u3 poropHoin Tpybsl mo Metony Tpy6ku [Tuto (T.e. ¢ oTBepcTHEM,
HalpaBJICHHbIM Ha KPYTOBOM MOTOK ra3a B pOTOpPHOM Tpy6e, K NIpUMeEDY,
nocpelcTBoM H3ru6a KOHLA palUaibHO pacMoJIOKeHHOH TpyoOKH),
KOTOpble MOXHO NPHKPEINHUTh K UEHTPaJIbHOW CHCTEME H3BJICYCHHUSA
raza. TpybGKH HM3roToBJIEeHbI U3 MaTepHalloB, Koppo3uecTonkux Kk UF,,
WJIMA 3alllMUIAaIOTCH MOKPbLITHEM M3 TaKHX MaTepHaJIOB.

CneunanbHo npenHasHayeHHbIe HIIH MOArOTOBJIEHHbIE
BCIIOMOraTe/IbHble CHCTeMbl, OOOpydOBaHMe M KOMIIOHEHTbl A
HCIOJIb30BaHHUA Ha ra3oUeHTPHPYKHOH YCTaHOBKE MO 000ralleHHIo

BBOIOHOE 3AMEYAHHUE

BcnomoraresibHble CHUCTEMBI, obopynoBaHue H KOMITOHEHTBI
ras’oueHTPpUMYKHON YCTAHOBKHM Mo oboralleHHIO NPeAcTaBisiioT coboy
CUCTEMbl yCTaHOBKH, HeobOxonumbie misi nomaun UF, B ueHtpudyry,
VIS CBSI3U OTHEJIbHBIX LEHTPUGYr MeXNy cobol ¢ ueliblo obpa3oBaHUs
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5.2.1.

KackagoB (MJM  CTylneHeH), 4YTOOGbI JOCTHYL Oojee  BbBICOKOroO
oboralleHdss U MU3BJeyb “‘npoaykKT” U “xBocTbl” UF¢ U3 weHrpudyr, a
TakxXe ob6opynoBaHHe, Heob6XxomuMoe MJisi MpUBEIEHUS B JCHCTBUE
LeHTPUdYr WJIH [OJs yNpaBJieHHsT YCTAaHOBKOM. O6biyno UF;
HcrapsieTcs M3  TBepObIX BELLIECTB, NoMelLeHHBIX BHYTpPH
nojorpeBaeMbIX aBTOKJIaBOB, H MnojaeTcs B rasoobpasHon ¢dopme K
LIEHTpHYraM 4Yepes CHCTEMY KOJIJIEKTOPHBIX TPpyboINpoBOIOB KacKkaja.
"Tlponykt” u "xBoctbl” UF,, nocrynarouide M3 LEeHTpUDYr B BHUIE
razoob6pasHbIx MOTOKOB,  TaKXe NMPOXOAAT yepes CHCTEMY
KOJUIEKTOPHbLIX TpybONpoOBONOB Kackaga K XOJIOAHBbIM JIOBYLUKaM
(paboTaolMM Mpud TeMnepaType okoso 203° K (-70°C)), rme ouH
KOHIEHCHPYIOTCS W  3aT€M TOMELIAIOTCS B COOTBETCTBYIOLHUE
KOHTEHHEPbI IJIsl TPAHCMOPTHPOBKH HJIH XpaHeHHsl. Tak KaK yCTaHOBKaA
Mo o6GorallleHHI0 COCTOHUT M3 MHOTHUX TbICSAY LIEHTPHAYr, coOOpaHHBLIX B
KacKambl, co3nalrTcs MHOTOKHJIOMETPOBbIE KOJIJIEKTOpPHbIE
Tpy6onpoBObl KacKaJoB C ThICSiYaMH CBapHbBIX 1LIBOB, MPHYEM cXema
OCHOBHOM 4YaCTH HX COCJHMHEHUH MHOTOKpPaTHO TOBTOPSETCS.
O6opynoBaHHUe, KOMIOHEHTbI H CHUCTEMBI Tpy6oTpoBOIOB
M3TCOTOBJISIOTCS C COOJIIONEHHEM BBICOKUX TpeOOBaAaHUH K BaKyyM-
MJIOTHOCTH H YUCTOTE 06paboOTKH.

CucreMbl Mogavyn/cUCTEMBI OTBOA "MpodyKTa" M "XBOCTOB'

CHCU,lr‘Ia.HbHO NnpeaHa3HayYCHHBLIC HJIH NMoAroToBJICHHLIC
TE€XHOJIOTHYECCKHE CUCTEMBI, BKJIIOYAIOLIIHUE:

NMUTAIOLLME aBTOKJIaBbl (MJH CTAaHLMH), HCIOJb3yeMble s
nogauu UF¢ B kackamb! neHTpudyr npu gasiieHuu go 100 kIla
(15 dyHT/KB. IONM) U NpU cKopocTH 1 Kr/4 uiu 6oliee;

necybJiiMaTopbl (MJIM XOJIONHbIE JIOBYLIKH), HUCMOJIb3yeMble IJIsi
BbiBeneHuss UF¢ W3 kackamoB npu gasiiendu no 3 klla

(0,5 dyHt/kB. nronMm). JlecyGiiMMaTOpbl CMOCOGHbI OXJIaXIAThCS
10 203° K (-70°C) u HarpeaTbesi no 343” K (70°C):

Cranuuu  “npomykta” W “XBOCTOB”, HCMOJIb3yeMble  IJIsi
nepeMelieHnss UF¢ B KOHTeHHepbI.

DJTa  ycTaHoBKa, o6opymoBaHHe W TpyOOMpoBOObl  MOJIHOCTHIO
H3rotasJiuBaroTcss M3 cToMKUMX K UF, mMaTtepuasyioB HJIM 3allUlLAIOTCS
nokpoitdeM u3 Hux (cMm. [TOACHUTEJIBHOE 3AMEYAHHUE «
IaHHOMY pasfelly) ¢ cobil0o1eHUEM BbICOKMX TpeOOBAHHMH K BaKyyM-
N.IOTHOCTHU H YHCTOTE 00PaboTKH.

14



5.2.2.

5.2.3.

5.24.

MaluuHHbBIE CHCTEMBI KOJIJIEKTOPHBIX TPYOOIPOBOLOOB

CneuMasibHO TMpefHasHaYeHHble MJIHM  TOATOTOBJIEHHbIE  CHUCTEMbI
Tpy6bonpoBoNOB M KoJulekKTopoB 1 yanepxaHus UF, BHyTpH
LeHTpHUdYXKHbIX KacKaJloB. DTa ceTb TpybonpoBoIoB 0O6bIYHO
npencrasiisieT co6ol cUcTeMy ¢ “TpOHHBIM” KOJUJIEKTOPOM, U KaxIas
LeHTpUdYyra coequHeHa ¢ KaXIbIM H3 KoJljleKTopoB. CrenoBaTeslbHO,
cXxeMa OCHOBHOH YacTH HMX COeJHHEHHSI MHOIOKPAaTHO ITOBTOPSETCS.
OHa noJiHOCTBhIO U3roTaBjaHUBaeTcsi U3 cToMKkUX K UF, MaTtepuasnoB (cMm.
[TOACHUTEJIBHOE 3AMEYAHHUE Kk HacTosiuieMy pasgeiy) ¢
cob6oIeHHEM BbICOKHX TpeOGoBaHHH K BaKYYM-IUIOTHOCTH H YHUCTOTE
06paboTKH.

Macc-cnnekTpoMerpbl/HcTOYHHKH HOHOB 0iast UF,

CrnelMajibHO MpenHa3HayeHHble HJIHM [OACOTOBJIEHHbIE MarHUTHbIE HJIH
KBaJpyrnoJibHbl€ Macc-CIeKTPOMETPbI, ClTOCOOHbIE NMPOU3BONUTL NPAMOH
oT6op rMpo6 mnomaBaeMoi Macchl, "“npoaykTa” HJIHM "“XBocToB” U3
ra3zoBbix notokoB UF, u o6nanawliye noJiIHbIM HaboOpoM cienyroLUx
XapaKTEepHCTHK:

1. yaeabHas paspellarouiasi cmocobHocTh no Macce cBbilie 320;
2. collep>XaT HMCTOYHHKH HOHOB, HU3FOTOBJIEHHble H3 HHXpoMa HJIH
MOHeJSs HJH 3allHUleHHblE [IOKPbITHEM H3 HHX, HIIH

HHKCJIIMPDOBAHHBIC;

3. collepXaT MOHH3allHOHHBIE HMCTOYHUKHM Cc 6GomMb6apaUpOBKOH
3JIEKTPOHAMH;

4. coliepXaT KOJUIEKTOPHYIO CHCTEMY, NMPHUIrOdHYIO IJIi MU30TOMHOIO
aHaJIM3a.

IIpeo6pasoBaTesn 4acToThI

[Ipeo6pa3oBaTesin 4acTOThbl (TakKe HM3BeCTHble KaK KOHBEPTODPbI WIIH
MHBEPTOPLI), CAELIHaJIbHO NMPEeNHa3HAYeHHbIE WJIM MONrOTOBJIEHHbIE 1JIsI
NMUTaHUs CTAaTOPOB NBUraTeJled, onpelesieHHbIX B noanyHkTe 5.1.2. d),
MJIM YacTH, KOMIOHEHTbl H TnNoAcOOpKM Takux mnpeobpasoBaTeieH
4acTOTbI, o6afarolie NoJIHbIM HaGopoM CIIeAYIOLUIHX XapaKTePUCTHK:

1. MHoroda3HbIf Bbixon B nHamna3ode ot 600 go 2000 I'y;
2. BblcoKasi cTabuiibHOCTL (co cTabuiiM3allMER YacTOThbl Jiyylle
0,1%);
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5.3.

5.3.1.

3. HHU3KHE HEJIMHENHblE HCKaXKeHHUs (MeHee 2%);

4. K03 PUILHEHT MoJie3HOro NelcTBHUs cBbillle 80%.
[TOACHUTEJIBHOE 3AMEYAHHE

[TepeuuciieHHOe Bbillle 0OOpynOBaHHE BCTYMAeT B HEMNOCPEINCTBEHHBIH
KOHTAaKT ¢ TexHosoruyeckuM razoM UF, uau HenocpencTBeHHO
ynpaBisieT paboTon LeHTpHDYr U NMPOXOXKIOEeHUEM rasa oT LeHTpUdYru
K LUeHTpudyre 4 U3 Kackaua B Kackall,.

Kopposuecronkue Kk UF, MaTepuaiibl BKJIIOYAIOT HEPXKABEIOLIYIO CTAb,
AJIIOMHUHHH, AJIIOMUHHEBDBIE CIJIaBbl, HUKEJIb HJIM CILUIaBbl, COlepXKalllke
60% u 60Jice HUKEIIA.

CneumnanbHO npeaHas3Ha4Y¢HHbIE HJIHX MNOIATOTOBJICHHBIC C60pKH H
KOMITIOHECHTBI IJIA HCIIOJbL30BAHHA NPH rasonmbq;ysuomlom OGO[‘&UICHHH

BBOOHOE 3AMEYAHHE

[Ipu raszonudpdy3sHoHHOM MeTome pas3lelieHHUss H30TOMOB YypaHa
OCHOBHOH  TEXHOJOTHYeCKOH CcOOPKOH  SBJAETCS  clelHalibHbIN
MOPUCTBIM  ra3zogudpy3HoHHbIK  Gapbep, TEMIOOOMEeHHHMK  IJis
oxJlaXXJIeHUs ra3a (KOTOpPbIM HarpeBaeTcsi B TMpolecce CXaTHsl),
YIJIOTHHTEJIbHbIE KJIallaHbl W pPEryJMpYIOUIME KJIanaHbl, a TaKXe
Tpy6OTIPOBOIbI. [TockosibKy B razonudpy3HOHHOH TEXHOJIOTHH
ucnoJibdyetcsi wectudtopuctoin ypaH (UFy), Bce o6opynoBaHue,
TPYyOGOMPOBOAbl U TMOBEPXHOCTH HM3MEPHUTEJIbHBIX MPHOOPOB (KOTOpPbIE
BCTYNAalOT B KOHTAaKT C Ta3oM) JOJIXKHbl HM3roTaBJIMBaThCs U3
MaTepHAJIOB, COXpaHsIOUIMX cTabuabHOCThL npu KoHTakTe ¢ UF,.
[asonuddy3rmoHHas yCTaHOBKA COCTOMT M3 psilla TaKKMX cOOpPOK, TaK 4YTO
MX KOJIMYECTBO MOXKeET ObITh Ba>XHbIM TIOKa3aTeJleM KOHEYHOTIo
npenHasHa4YeHHUS .

Fazonuddysnonuble Gapbephl

a) CrneunalibHO mnpedHa3HauYeHHblEe WJIM TIOATCOTOBJIEHHbIE TOHKHE,
nopuctble GHIbTPBI ¢ pa3MepoMm nop 100-1000-A  (aHrcTpem),
ToJlliHHOK 5 MM (0,2 nroAMa) HJIM MeHblIe, a IUIS TpybGuaTbiX ¢dopM
avameTtpoM 25 MM (1 monM) MM MeHblle, HM3TrOTOBJIEHHbIE U3
METUUIMYECKHUX, TIOJIMMEPHBIX MJIK KePaMHUYECKHX MaTepHaJloB,
Koppo3uecTtoukux Kk UF,, u

b) ClicUHMaJIbHO MNMoAaroToB,;ICHHbIC COCOUHCHHUSA HJIKM TIOPOLUKH IJIiA
HU3IroTOBJICHHUSY TaKHX chlJlepOB. Takue COCIHHEHHNA W TIOPOUWKH
BKJIFOYAKOT HHUKCIb HJIN CIL.[aBbl, codep Kalllue 60% wuyin 6ollee HHUHKEJIA,
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5.3.2.

5.3.3.

5.34.

OKCHUI, alntoMHHHUSA HIH cToMkHe K UF¢ monHocThio ¢dhTOpUpOBaHHBIE
YrJIEBONOPOIHbIE MOJUMEDPbI ¢ YHcTOTOH 99,9% MK Gosee, pasMepoM
yacTHl MeHee 10 MKM H BbICOKOW OJIHOPOOHOCTbIO YacTHL MO
KPYMHOCTH, KOTOpble cClellHajlbHO MOOTOTOBJIEHBI IJIS HM3TOTOBJIEHHS
razonudpy3uoHHbLIX 6apbepoB.

Kameps! nudgysopos

CneudasbHO mnpenHa3HayeHHble WJIM TMOJTOTOBJIEHHble TepMeTH4YHble
UHJIMHApHYECKHE cocydbl nHaMeTpoM 6Gosiee 300 MM (12 nroriMoB)
IJIMHOK ©Gosiee 900 MM (35 moHMOB), WJIH TMNpPAMOYIOJibHbIE COCYIbI
CpaBHUMBIX pa3MepoB, UMeloUlde OIWH BIYCKHOM M J1Ba BbIMYCKHbIX
natpy6Ka, IHaMeTp KaxXXIoro U3 KoTopbix 6osiee 50 MM (2 nonma), oiis
noMelleHUss B HUX razonudy3svoHHbIX 6apbepoB, U3FOTOBJIEHHbIE K3
ctonknx K UF, MaTepyaJloB UM 3all{HILEHHbIC MOKPbITHEM U3 HHX, H
npenHa3HayeHHble  IJIS  YCTAaHOBKM B TOPH3OHT@IbHOM  HJH
BEPTUKAJIbHOM TOJIOXKEHHH.

Komnpeccopbl ¥ razonyBKHu

CrneuudanbHo TpelHa3HaYeHHble MJIH  MOArOTOBJIEHHbIE  OCEBbIE,
LUEHTPOOGEXHble HWJIH o0OBbeMHble KOMIpeEccopbl, HJIM Tra300yBKH C
MPOHU3BOOHUTEJILHOCTbIO Ha BcoOcCe 1 M°/MUH uaM 6onee UFs u ¢
IaBjieHHEeM Ha BbIXxole 10 HeckoJbkux coteH Klla (100 ¢dpyHT/KB.
IIOMM), TIpefHa3HaYeHHbIe OJIs1 DOJITOBPEMEHHOHN 3KCIlJlyaTallUHU B cpelle
UF¢ ¢ anekTponsuraTesieM COOTBETCTBYIOILLEH MOLLHOCTH HJIH 6€3 Hero,
a TakXe OTHAeJibHble COOPKH TaKHMX KOMIIPECCOPOB M ra3odyBOK. OTH
KOMIIpeccopbl U ra3ollyBKH HMeIOT Mepermnan AaBieHHs oT 2:1 no 6:1 u
M3rortasiiuBaroTcd M3 cToMKUX K UF¢ MarepuasioB MM mokpbiBaroTco
HMH.

YninorHeHust BpalllalolHUXCA BAJIOB

CrneuMallbHO nipeqHa3HayeHHble HJH MOIATOTOBJIEHHbIE BaKyyMHbIE
YIUIOTHEHHS, YCTaHOBJIEHHbIE HA CTOPOHE MOJayH W Ha CTOPOHE BbiXoda
I yIJIOTHEHHUS BaJla, COENHHSIOLLEro PpoOTOp KOMIpeccopa WM
ra3sofyBKM C TMPUBOAHBIM JIBUraTejleM, C TeM 4ToObl obecrnevyuThb
HageXHYI repMeTH3alHIo, NMpenoTBpalllaloUulylo HaTeKaHHe BO3lyXa BO
BHYTPEHHIOIO  KaMepy KOMIIpeccopa HJM Ta30lYBKH, KoTopasi
HaronHeHa UF,. Takue yMJIoTHEHHSA OOLIYHO TMPOEKTHPYIOTCA Ha
CKOpOCTb  HaTeKaHHUss OydepHoro raza MeHee 1000 cM’/MHEH.
(60 IIIOF[MB/MHH.).
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5.3.5.

5.4.

Tennoo6mMenHHKH nas oxnaxaenns UF,

CneuualibHO npegHa3Ha4YeHHbIE HJIH NMOArOTOBJIEHHbBIE
TEIMIOO6MEHHUKH, U3roToBJIeHHbIe M3 cToHKKUX K UF, MaTepuanos uinu
NMOKPbITble UMH (32 HUCKJIIOYEHHEM HepXKaBelolleld CTajlh), WIH MEeOblo,
HJIH JII0OBbIM COYeTaHHEM 3THX METaJUIOB M pacCYMTaHHble Ha CKOPOCTb
H3MeHeHHs JaBlJleHHs, olpegelsollero yreyky, wmeHee 10 Ila
(0,0015 ¢pyut/KB. O1O0HM) B 4Yac npd nepenage paBjeHus 100 klla
(15 dyHT/KB. DIOUM).

CneunanbHO npegHa3Ha4eHHbIE HIH MOArOTOBJIEHHBIE
BCIIOMoraTe/IbHble CHCTeMbl, o0OpydoBaHME M KOMIIOHEHTBI IJIs
HCIIONL30BaHHUS NIpH razonudgdysHoHHOM oboralieHHH

BBOJHOE 3AMEYAHHUE

BcriomorarenbHble cHCTeMBbl, o6opynoBaHHe W KOMIOHEHTbl [Jid
ra3oaudPy3HMoHHbIX YCTAHOBOK Mo 0OOOrallleHUI0 MPEeNcTaBlIsioT coboH
CHCTEMbl  YCTAaHOBKH, HeoOXoauWMble  IJiss  TOOAuYH UF; B
ra3ogudpy3doHHY10 cO6OpKY, IJiS CBS3M OTHEJIbHBIX CcOHOPOK Mexny
cobol U o6pa3oBaHHUsl KacKaloB (MJIH CTYNEeHeMN) C LEJbio NOCTENEHHOTO
JOCTHXEHUsT 6oJlee BbICOKOro oborallleHHss U U3BJieYeHUs “mnpoaykra”
u “xBoctoB” UF¢ u3 nudpdpy3sHoHHBIX KacKagosB. BBuny
BbICOKOMHEPIIHOHHBIX XapaKTEPUCTUK AU PY3HOHHBIX KacKanoB Jitoboe
npepbiBaHHe HUX paboTbl, OCOGEHHO UX OCTaHOBKa, MPHBOLAT K
cepbe3HbIM TnociendcTBUsaM. ClienoBaTelibHO, Ha rasogud¢y3MoHHOH
YyCTaHOBKE BaXXHo€ 3HayeHHe HMEKT CTporoe U MOCTOsTHHOE
nojuep>XaHWe BakyymMa BO BCeX TEXHOJIOTHYECKHX  CHCTEMax,
aBTOMaTHyecKasl 3alidTa OT aBapMH K TOYHOE aBTOMAaTHYECKOe
peryjiipoBaHde [MOTOKa rasza. Bce 3To MPUBOAUT K HEOOGXOOUMOCTH
OCHAUIEHUH  YCTAHOBKM  O6GOJIBLIMM  KOJIMYECTBOM  CIlellHaJIbHbIX
M3MEPUTEJIbHBIX, PETYJHUPYIOLIMX H YIIPaBJISIOUIUX CUCTEM.

O6biyHo UF, udcnapsieTcss M3 LHJIHMHIPOB, I[OMELIEHHbIX BHYTPH
aBTOKJIaBOB, M TMopjaeTcsi B razood6pa3Hod ¢opmMe K BXOIHbIM TOUYKaM
yepe3 CUCTEMY KOJUIEKTOPHbIX TpybornpoBonoB Kackana. IlponykTt” u
"xBocTbl” UF, nocTynamouige U3 BbIXOOHBIX TO4YEK B  BUIE
ra3oo6pa3HbiX [MOTOKOB, MNPOXOOST uYepe3 CHCTEMY KOJIJIEKTOPHbBIX
TpybonpoBonoB Kackafa JIMOO K XOJIOOHBbIM JIOBYyLIKaM, JIH6o K
KOMIIPECCOPHBIM CTaHLMSAM, e razoobpasHbin notok UF, cxuxkaercd
M 3aTeM [IOMellaeTcss B COOTBETCTBYKOLIME KOHTEHHEpbl  1Jid
TPAHCMOPTUPOBKU MWJIH XpaHeHusi. [lockouibky raszogudpdy3svmoHHast
YCTAHOBKA o oforalleHUIO HMmeeT foJblLIOoe KOJIHYECTBO
razoqud@y3uoHHbIX CcOOPOK, coOOpaHHBIX B KacKagbl, CO3dalOTCH
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5.4.1.

5.4.2.

5.4.3.

MHOTOKHJIOMETPOBbLIE  KOJIJIEKTOpHble Tpy6onpoBodbl KackKaloB C
ThICIYaMH CBapHbLIX 1LIBOB, TMpPHYEM cCcXeMa OCHOBHOHM YacTH HX
coelHHEHHUH MHOroKpaTHo nosropsiercsi. O6opynoBaHHe, KOMITIOHEHTbI
H CHCTEMbl TPY6OTNPOBOIOB H3TOTOBJISAIOTCS C COOJIIONEHHEM BbBICOKHMX
Tpe6OBaHHH K BaKYYM-TIJIOTHOCTH M YHCTOTE 06paboTKH.

CHcTeMBl MoaayYH/CHCTEMEI OTBOAA "MpoAyKTa'" H "XBOCTOB"

CneuuaJibHO npenHa3sHayeHHbIE WJIH NMOAroTOBJIEHHbIE
TEeXHOJIOTHYECKHE CHCTEeMBbI, cMnocobHble pa6oTaTh TNpH IaBJICHUH
300 ITa (45 dbyHT/KB. OIOHM) UK MeHee, BKJIoYas:

NUTalOLIKMe aBTOKJIaBbl (MJIM CHUCTEMbl), HCHOJIb3yeMble IJIA
nonaud UF¢ B razonuddy3snoHHble KacKkabl;

Jecy6JiuMaTopbl (MJIM XOJIOOHbIE€ JIOBYLLUKH), HCIOJIb3yeMble IJIA
BbiBeneHHst UF¢ U3 razonudpdy3snoHHbIX Kackanos;

cTaHUHMH oxuxeHus, roe UF¢ B razoobpasHor ¢dopme U3 Kackajga
CXXHMaeTCs W OXJIaXJaeTcs 0O XHIKOTO COCTOSSHHUSA,

CTaHUHH “nponykrta” HJIM "XBocTOB”, HcCNoJib3yeMble IJIA
nepeMeileHnsi UF¢ B KOHTeHHepbI.

CHcTeMBI KOJIJIEKTOPHBIX TPyOONpoBOoOB

CneuMasibHO IpefHa3HaYeHHble MJIA  TMONTOTOBJIEHHbIE CHUCTEMbI
Tpy6GONpPOBONOB H CHCTEMbI KOJIJIEKTOpOB OJjsi ynepxXaHuss UFg BHYyTpH
razonidpPy3HOHHBIX KacKamoB. ITa ceTb TpybonpoBonoB o06bIYHO
npencrasiisieT co6ol cucTeMy ¢ “IBOMHBIM” KOJIJIEKTOPOM, I'Ie KaXIas
ssyerMKa coelJMHEeHa ¢ KaXIbIM M3 KOJIJIEKTOPOB.

BakyyMHbIe CHCTEMBI

a) CrneyuajibHO npenHa3HaYeHHble MJIH I[IOATOTOBJIEHHbIE KpYIIHbIE

BaKyyMHbl€e MAarucTpajid, BaKyyMHbl€ KOJUIEKTOPbl M BaKYyMHbIe
3 3

HACOChl NMPOU3BONUTENLHOCThIO 5 M /MHUH. (175 dyT /MHH.) WK BoJlee.

b) BakyyMHble Hacochbl, creuyalibHO MpenHa3HayeHHble IJis paboThl
B comepxaulen UF, atrMocdepe W H3roToBJIEHHbIE W3 AJIIOMHHUS,
HUKeJIS WJIK CIJIaBOB, comepxkKaluux Goliee 60% HUKeJS WJIM NMOKPbIThIE
UMH. ITH Hacocbl MOTYT ObITb HJIH POTALlHOHHBIMH, HWJIIH
MOPLUHEBBIMH, MOTYT HMEThH BbITECHSAIILIHE H (DTOPHUCTO-yIJiepONHbIe
YIUIOTHEHHS, a TaK>Xe B HHUX MOTYT I[IPHUCYTCTBOBaTb cCHelHaJibHble
paboyune XHUIKOCTH.
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5.4.4.

5.4.5.

5.5.

CneuuanbHeie CTONOPHBIC¢ U PEryJIMpYIOLIHE KJlallaHbl

CneuMalibpHO TpelHa3HaYeHHble HWJHM T[OATOTOBJIEHHbIE pYYHblE HIIH
ABTOMAaTHYeCKHE CTOTOPHBIE U PeryJiMpylollde KJanaHbl CHIbGHOHHOTrO
THIMa, U3roToBjieHHble U3 cTOWKUX K UF¢ Martepuanos, nuamMeTpoMm ot
40 go 1500 MM (1,5 mo 59 moHMOB) IONs YCTAaHOBKH B OCHOBHBIX H
BCIIOMOTATEJIbHbIX CHCTeMax ra3oiuddy3HOHHBIX YCTaHOBOK IO
oboralieHHIO.

Macc-cnekrpoMeTpbl/HCTOYHHKH HOHOB onst UF

CneuualibHo npengHa3HaYeHHbI€ WJIM MOATOTOBJIEHHbIE MAarHUTHbBIE WJIH
KBaApYyIoJibHble Macc-CMIEKTPOMETPBI, CIOCOOHbIE NMPOU3BONUTDL MPSIMOH
or6op npo6 mnomaBaeMoH Macchkl, "“npoaykrta” WM “XBocToB” U3
razoBbix notokoB UF, u o6iiamaloliiie moJiHbiM HabopoM clienyrouiux
XapaKTEePHUCTHK:

1. ylneJibHasi pa3peluarolllasi cnocobHOCTh Mo Macce cBbilue 320;

2. cOllep>KaT HCTOYHHKH HOHOB, W3rOTOBJIEHHbIE W3 HHXpOMa HIIH
MOHEJIsi WM  3allMUIEHHble [MOKPBITHEM  H3  HHX, HIJH
HUKEJIUPOBaHHbIE;

3. coep>XaT HOHMU3AIHOHHblIe HMCTOYHUKH ¢ OOMOGapIHPOBKOH
3JIEKTPOHAMM;

4. CONEPkKAT KOJUIEKTOPHYIO CUCTEMY, MPUTOAHYI0 OJIS H30TOIMHOIO
aHaJIM3a.

[TOACHUTEJIbHOE 3AMEYAHHUE

[TepeuncieHHoe Bbillle 060pynoOBaHUE BCTYMaeT B HEMOCPENCTBEHHbIH
KOHTaKT ¢ TexHoysoruyeckuM raszom UF,, nu6o HemnocpencTBeHHO
peryJiupyeT MoTOK B MNpeneliaXx Kackaga. Bce NMOBEPXHOCTH, KOTOpPbie
BCTYMalOT B  KOHTAaKT C  TeXHOJIOTMYECKMM  Tra3oM, LEJIHUKOM
usrorasiinBatroTcs U3 cTonkHMx K UF, MaTtepuasioB UM MoKpbiBalOTCsH
uMHu. Jlist uesled pasfelioB, OTHOCSWIUXCH K raszonuddy3noHHbIM
YCTpOUCTBaM, MarepHalibl, KopposhecToukhe K UF,, BkJitovaror
HepXXaBewLllylo CcTajlb, AIIOMWHHAHW, QJIIOMHWHHEBbIE CIUIaBbl, OKCH]
QIIOMHUHUSL, HUKEJIb HIIHM CIUIaBbl, cofepxkaliue 60% uiu Gosiee HUKeIS,
a takxe croukue kK UF( nosiHocThi0 dTOpHUpPOBAHHBIE YrileBOOOPONHbIE
MOJIUMEPBbI.

Cneuua.rleo npeaHasHa4¢HHbIE HJIN MOAroTOBJICHHBIC CHUCTEMBI,
060pYHOBaHHC H KOMIIOHEHTBl JJIA HCNOJIb30OBAHHA Ha YCTAaHOBKaAaX
aAd3pOoJHHAMHYECKOroO O60[‘al[lCHPl${.
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5.5.1.

BBOIOHOE 3AMEYAHUE

B npoleccax asponuHaMuHyecKoro oboralieHHsi cMecb ra3oobpasHoro
UF, u 1nerxoro rasza (Bogopon HJMH TrejIMH) CXHUMaeTCs MW 3aTeM
nponyckaeTcsl yepe3 pasfielisiolllMe 3JIEMEHTbl, B KOTOPbIX H30TOIMHOE
pasejieHHe  3aBeplUaeTcss  [MOCPEACTBOM  TMOJIyYeHUs  6OoJibLUIMX
LEeHTPOo6EeKHbIX CHJl 110 TEOMETPHH KPHBOJIMHEHHOW CTEHKHU. YCIELIHO
pa3paboTaHbl HOBa T[poliecca 3ITOro THMA: nMpolecc COIJIOBOTO
pasfiejieHHss W Ipoliecc BUXpeBOH TpyO6kHu. [lnsg o6oux mnpoueccos
OCHOBHbIMH KOMITOHEHTaMH Kackaja  pasJlelIeHHUs SIBJIISIIOTCA
UMJIHHOpHYECKHE KopIlyca, B KOTOPbIX pa3MelleHbl cleldallbHble
pa3neyiuTesibHble 3JIeMeHTbl {colia HMJIM BHUXpeBble TPYOKH), ra3oBble
KOMIIpeccopbl U TeIJIOOOMeHHHKH Ui ynalieHHs1 obpasytollerocs Mnpu
cXaTHHU Temna. Jlns aspoaMHaMHUYeCKUX YCTAHOBOK TpebyeTcsl LeJibld
psill TAKHX KacKalloB, TaK YTO HX KOJIHYECTBO MOXXET CJIY>XHTb Ba>XHbIM
yKas3aTeJjieM KOHEYHOro HCITOJIb30OBaHHS. [Tockonbky B
a’poJiIMHaMHUYeckKoM Ipoliecce Hcnouab3dyeTcss UFg, nmoBepxHocTH Bcero
ob6opynoBaHHs, TPyGONPOBONOB H H3MEPHUTEJbHbIX MPHOOPOB (KOTOpPbIE
BCTYMAalOT B KOHTAKT C Ta30M) MOJIXKHbl H3roTaBJIMBaTbCA U3
MaTepHaJioB, COXPaHSAIOLIMX YCTOHYHBOCTD MpH KoHTakTe ¢ UF.

[TOACHUTEJIBHOE 3AMEYAHHUE

[lepeurciieHHble B HacTOsIlleM pa3sjejie 3JIEeMEeHTbl BCTYMNalT B
HEeNOCPENCTBEHHbIH KOHTAKT ¢ TeXxHojioriyeckum raszom UF, nubo
HEIOCPEACTBEHHO PEryJUpyOT IMOTOK B Ipeldeliax KacKaja. Bce
NMOBEPXHOCTH, KOTOpble BCTYMAlOT B KOHTAaKT C TEXHOJIOTHUYECKHUM
ra3som, LIEJIMKOM U3roTaBjiMBaloTCcs M3 cTOHKHUX K UF¢ MaTepuasnoB, Ui
3alllMUIeHbl MOKPLITHEM H3 TaKUX MaTepHayioB. [lns uenen paspgena,
OTHOCSLUErocsi K 3JIEMEHTaM a3poJHHaMHyeckoro oboralleHHs,
koppo3suecTtonkhe K UF¢ MaTepHanbl, BKJIIOYAIOT Mellb, HEPKABEIOLLYIO
CTaJlb, aJIlOMMHHH, aJIOMHHHEBbIE CIUJIaBbl, HHUKEJIb HWIJIIK CIIJIaBbl,
conepxauide 60% wuiu 6Goslee HHKelsl, a Takxe cToWkHe K UF;
MOJIHOCTbIO PTOPUPOBAHHbIE YIIIEBONOPOIHbIE NTOJIUMEPDI.

PaSHCJIHTCJleble CoIljia

CneunanbHO npenHasHaYeHHble WJIM MOATOTOBJIEHHbIE Pa3le)IUTEIIbHbIE
coria U UX cbopku. PasneiiMTenbHbIE cOMIa COCTOAT M3 LIeJIEBUIHbBIX
M30THYTBIX KQHAJIOB ¢ palHycoM H3rub6a Mesee 1 Mm (o6b14HO oT 0,1 o
0,05 mm), kopposuectoitikux Kk UF,, M HMEWOLIUX BHYTPEHHIOI
peXYLIYI0O KPOMKY, KOTOpasi pa3iejsieT NPOTeKaILHH Yepe3 colio ras
Ha ABe ppakUHH.

21



5.5.2.

5.5.3.

5.5.4.

5.5.5.

Buxpesnie TpyOKH

CneudanbHo rMpenHa3HayeHHble MJIH TMOJOTOBJEHHbIE BHXpEBbIE
TPpYOKH U UX cO6opkH. BHXpeBble TPYOKH HMEIOT LHJIHHIPHUYECKYIO HITH
KOHYcoo6pa3Hylo ¢opMy, H3rOTOBJEHBbI H3 Koppo3HecToHKHX K UFy
MaTe€pHaJIOB HWJIM 3alllHiIeHbl MMOKPBITHEM H3 TaKHX MaTepHaJloB H
uMmeroT nuaMeTp oT 0,5 cM 10 4 cM NpH OTHOLUEHWH OJIMHBI K THAMETPY
20:1 unu MeHee, a TakXKe OJHO WM 6Gojee TaHreHUHaJIbHOE BXOIHOE
oTBepcTHe. TpyOKH MOrYT 6bITh OCHAllleHbl OTBOLAMH COIJIOBOrO THIA
Ha OJHOM MJIM Ha O00OHX KOHILIaxX.

MMOACHUTEJIBHOE 3AMEYAHHUE

[TuTaTenbHbIA ra3 MocTynaeT B BHXpeBYIO TPpYOGKYy IO KacaTeJIbHOH C
OJHOIro KOHIla HJIM uYepe3 3aKpyuyuBalollHe JIOMAaTKH HIH 4epes
MHOTOYUCIIEHHbIE TaHT€HIHAJIbHbIE BXOJIHble OTBEPCTHS BIOJIb TPYOKH.

KoMmrmpeccopbl M razogyBKH

CrneuualbHO npegHa3HayeHHble HWJM  TOJATOTOBJICHHBIE  OCEBbBIE,
UEeHTPHUYKHbIE HJIH o06beMHbIE KOMIIPECCODbl HJIM Ta304YyBKH,
HU3roTOBJeHHble W3 Koppo3HecTtokux K UF, Marepuanos, HIH
3all|MlIeHHbIE MOKPBLITHEM U3 TaKHX MaTepHaJIoB,
NMPOM3BONMTENLHOCTBIO Ha BXOme 2 M /MHH. WM Golice CMecH UF¢ u
Hecyllero rasa (Bogopom WJIH reliuu).

MOSACHHUTEJIBHOE 3AMEYAHHE

Takune koMmrmpeccopbl M ra3ogyBku O6BIYHO HMEIOT Mepernal NaBJIEeHUS
ot 1,2:1 no 6:1.

YnnorHeHust BpallalOLIHXCSA BAJIOB

CrneuranbHO rnpegHa3HayeHHbIe HJIM TMOATOTOBJIEHHblIE YIIJIOTHEHUS
BpallaloUIMXCcsl BaJIOB, YCTAHOBJICHHbIE Ha CTOpPOHE TMOOA4Yd W Ha
CTOPOHE BbIXona Ui YIUIOTHEHUS Bajla, COEOUHSIOUIEro pPOTOpP
KOMIpeccopa HJIM POTOP Ta3odyBKH C MPHUBOIHLIM JIBUraTeJleM, C TeM
YyTOObl OOECIEeYUTh HANEXHYI0 T[EePMETH3alLHI0, MpeNoTBPaLaloLyIo
BBIXOIl TEXHOJIOTHYECKOro Tra3a MWJIM HaTeKaHWe BO3OyXa HIIH
YIUIOTHSIOLLEro ra3sa BO BHYTPEHHIOK KaMepy KOMIIpeccopa HJIH
ra3onyBKH, KoTopas 3anoJjiHeHa cMecbio UF, U Hecyuiero rasa.

Tennoo6MeHHHKH IJISA OXJIAXKIE€HHSA ra3a

CneuunajibHO npenHasHavyeHHble HIIH MOATrOTOBIEHHbIE
TEMIIOOOMEHHUKH, M3TrOTOB.IEHHblEe W3 KopposHecToMKux kK UF,
MAaTEpPHAJIOB WJIM 3alllULLIEeHHble NOKPbLITHEM H3 TAKHUX MaTEPHAIOB.
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5.5.6.

5.5.7.

5.5.8.

KoXyxH pa3geisioliuX 3J1eMEHTOB

CneuvanbHo MpenHasHau€HHble HJIA  TOATOTOBJICHHbIE  KOXYXH
pasfieIsilOLIMX 3JIEMEHTOB, H3rOoTOBJIEHHbIe U3 Koppo3duecToHKUX K UF
MaTepHaJIOB WJIHM 3allULICHHBIX NMOKPbLITHEM U3 TaKMX MaTepHUalloB, IJsl
NoOMelleHUs B HUX BUXPEBbIX TPYGOK HIIM pa3NieJIMTEIIbHbIX COMeJl.

[TOACHUTEJIBHOE 3AMEYAHHUE

DTH KOXYXH MOTYT TNpenctaBasiTh co60i UHJIHMHAPHYECKHE KaMepbl
nHaMeTrpoM ©6Oonee 300MM U piavHol Goinee 900 MM uaH
NpsiMoyroJjibHble KaMepbl CpaBHUMBbIX pa3MepoB H MOryT ObITb
npenHa3HayeHbl 0JIsi YCTAHOBKH B FOPHU3OHTAJILHOM HJIM BEPTHKaJIbHOM
MOJIOXKEHHUH.

CucreMbl nogaun/cHcreMbl oTBoAAa '"mpoayKkra' M "XBocToB"

CneuyalibHO npenHa3HayeHHbIE WJIH MOATrOTOBJICHHbIE
TEXHOJIOTHYECKHEe CHUCTeMbl HJIM o6GopynoBaHHUEe IJjii o60raTUTEJIbHBIX
YCTAaHOBOK, HM3roToBJICHHble H3 Koppo3dHecToMkux K UF, Martepuasnos
MJIHM 3alllHUICHHBIX MOKPBITHEM H3 TaKHX MaTepHalloB, BKJIIOHalOLIHE:

a) MUTAOLIKME aBTOKJIaBbl, NMe4YH HJIH CHCTEMbI, MCIOJIb3yeMble 1Jis
nonayu UF nns npouecca o6orailieHus;

b) IecybiuMaTopbl (MJIM XOJIOJHbIE JIOBYLIKH), HCHOJIb3yeMble IJIs
BbiBeneHUs Harpetoro UF¢ H3 mnpolecca o6orauieHds s
MocJIeAYIoLEero nepeMelieHHus

C)  CTaHUWHM OTBEPXIEHHUsT MJIH OXHXKEHHUs, HCIOJIb3yeMble IJIs
BbiBegeHUss UF¢ M3 npouecca obGoraleHUst MyTeM CXaTHs H
nepesona UF, B xxuakyio WK TBepaywo dopmy;

d) CTaHUMHM “npoaykTta” MM “XBOCTOB”, HcCNoJib3yeMble 1Jis
nepemeuteHuss UF, B KoHTeHHepbI.

CucreMbl KOJUIEKTOPHBIX Tpy6GoNpoBOaOB

CneyuajibHO npegHasHaYeHHblEe WJH  [IOATOTOBJIEHHbIE  CHCTEMbI
KOJUIEKTOPHbIX TPy6ONpOBONOB, U3rOTOBJIEHHbIE W3 KOPPO3HECTOHMKHX
k UF, mMatepuasioB MM 3alliMileHHble TMOKPbITHEM M3 TaKHUX
MaTepuasioB, misi  ynaepxaHuss UF, BHYTpHM a3pogHMHaAMHUYeCKHX
KackagoB. 3Ta ceThb Tpyb6onpoBodoB OOBIYHO TMpelcTariseT cobOoH
cucTeMy ¢ "IBOMHBIM” KOJIJIEKTOPOM, rle KaXKObIM Kackal WJIM Cpymnna
KaCKaloB COeOHHEHb] C KaXAbIM H3 KOJJIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

BaKYYMHbIC CHCTEMBI H HACOCHI

a)  CneuuasibHO NMpeaHa3HaY€HHbIE HJIK MONTOTOBJICHHbIE BaKYyMHbIE
CHCTEMbl, TPOU3BOLUTENLHOCTBIO Ha BXOme 5 M /MHH. MM Golee,
CoCTosllMe M3 BaKYYMHbIX Marumcrtpalief, BaKyyMHbIX KOJUJIEKTOPOB H
BaKyYMHbIX HacOCOB, U MpeaHa3HauYeHHble IJisi paboThbl B cCOmeprKalluX
UF, rasoBbIix cpenax.

b)  BakyyMHble Hacocbl, crHeUHaJlbHO TMpedHa3HaAaYCHHbIC  HJIH
MOArOTOBJIEHHbIE Iisi paboThl B comepxauinx UF, raszosbix cpemax H
M3roToBJICHHblIe M3 KopposuecTolkKUXx K UF¢ MarepuasoB uiwu
3alMUIEHHBIX MOKPBITHEM H3 TakKMX MaTepHajloB. B 3THUX Hacocax
MOTYT  HMCNOJIb30BaThCcsi  (OTOPHCTO-YIJIEPOAHbIE  YIJIOTHEHUS W
criequalibHble paboyre XXHIKOCTH.

CneunanbHble CTONMOPHBIE H PEryJIMPYIOUIHE KJIaNMaHbl

CHCLLHZUIbeIC npe€aHas3HaYy€HHbIC HWJIKM TMOATOTOBJICHHLIC pPYYHLIC HIJIHU
ABTOMATHYCCKHUE CTOIOPHLIC U PEryJIMPpYIOUIUE KJlallaHBbI CldJIb(bOHHOFO
THUII4A, HU3TOTOBJICHHBIC H3 KOppO3HCCTOI:lKHX K UF6 MaTepHrHaJioB HIIH
3alUHUUICHHbBIC IMOKPbLITUEM HU3 TaKHUX MaTepHaJIOB, JHAMETPOM OT 40 no
1500 MM IJis MOHTaXa B OCHOBHLIX H BCIIOMOraTe€JIbHbBIX CHUCTEMaAX
YCTAHOBOK a3pONHHAMHWYECCKOTO OGOFaI_U,CHl/lH.

Macc-cnneKTpoMeTpbl/HCTOYHHKH HOHOB 1iist UF

CneuuMalibHO npenHa3HaueHHble HJIM MOATOTOBJIEHHbIE MAarHUTHbIE WIIH
KBaJpynoJibHble Macc-CIIEKTPOMETPbI, CITOCOGHbIE TPOU3BOIUThL NMPAMOH
ot6op npo6 nomaBaeMoH Macchl, “mnponykra” HAH “XBOCTOB” U3
rasoBbix notokoB UF¢ u obiianatoliiie NOJIHBIM HaGOpOM CJlENYIOLIIHUX
XapaKTEPHUCTHK:

1. yliellbHasi pa3pelarouias cnoco6HOCTh Mo Macce cBbile 320;

2. ConepXKat HUCTOYHHUKHU HOHOB, HU3TrOoTOBJICHHbLIC H3 HUXpoOMa HIJIH
MOHCEJIsA HIIHU 3alllHUIEHHBIC MOKPbITHEM H3 HHUX, HJIU
HHUKCJIHPOBAHHBIC,

()

colepsKaT HWOHMU3AUMOHHbIE MCTOYHHKH ¢ OoMOapIUpPOBKOH
JIEKTPOHAMHU

4. COJCPXKAT KOJUICKTOPHYIO CHUCTEMY, MPUTOOHYIO OJIA H3OTOIHOI'O
aHAJIH34a.
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5.5.12.

5.6.

Cucrems! otnenenust UF oT Hecyiiero rasa

CnerualibHO npenHa3sHauyeHHble HJTH NMONTrOTOBJICHHbIE
TeXxHoJiorudeckue cucteMbl s otneineHus UF, or Hecyuiero rasa
(Bonmopona HJIH rejus).

[NTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTeMBbl MpenHa3HavyeHbl IJs coKpalleHUs comepxaHuss UFg B
HecyllleM rase 1O OIJHOH YacTH Ha MHWJIJIHOH HJIA MeHee U MOTCYT
BKJIlOYaTh TaKoe o0OpyNOBaHHUE, Kak:

a) KPHOTEHHble TEMIOOOMEHHHKH H KpHOceNapaTtopbl, crnocoOHble
co3naBaTh TemnepaTypbl -120°C MiIM MeHee, HIIH

b) OJIOKM KpPHOTEHHOTO  OXJaXIeHHs, cnocobHble co3gaBaTh
TeMmnepatypbl -120°C U MeHee, HIIH

c) OJIOKH pa3snejUTENbHbIX COMeJl HWJIH BHUXpPEeBbIX TpybokK 1Jjs
otaenenuss UF, oT Hecyuwiero rasa, uau

d) xoJslonHbIE JIOBYLIKH UF,, croco6Hble co3naBaThb
tTeMnepatypbl -20°C UaH MeHee.

CHCHHaHbHO rnnpegHasHa4dYCHHEBIC HJIH noaroToBJICHHEBIC CHCTEMDI,
oGopynosaHue H KOMIIOHCHTBI /IS MCIOJIb30BAHHNA Ha YCTAaHOBKaxX
XMMHYECKOro o6MeHa HJIM HOHOOOMEHHOro 0601‘8[1[6“1&’[

BBOIHOE 3AMEYAHHUE

He3sHauuTesibHOEe pa3siiyve H30TOMOB ypaHa [0 Macce MPHUBOOHUT K
HeOOJIbIIMM HU3MEHEHHSM B paBHOBECHH XHUMHYECKHX peEaKUHH,
KOTOpbI€ MOTYT HCII0JIb30BaThCA B KaueCTBE€ OCHOBbI IJIs pa3lelIeHUs
H30TOIMNOB. YcnewHo pa3pa6oTaHo nBa npollecca: XHUIKOCTHO-
XHUIKOCTHbIH XHMHYECKHUH OOMeH W TBEpPHO-)KUIKOCTHBbIH HOHHbIH
obMeH.

B npoliecce XKHUIKOCTHO-)XKHUIKOCTHOTO XHMHYecKoro ofOMeHa B
NMPOTUBOTOKE  MPOUCXONMUT  B3aUMOJICHCTBHE  HECMELUMBAIOLIUXCH
KHUAKHX ¢da3 (BOINHBIX UJIM OpraHUYecKHX), YTO NMPHUBOAHUT K 3ddekTy
KacKaJUpOBaHMUS ThbICSIY CTalUH pa3nesieHUs. BoaHasi ¢a3a COCTOUT U3
XJiopUla ypaHa B pacTBope COJISHOM KHCJOTbI; opraHuyeckass ¢asza
COCTOMUT M3 DKCTPAreHTa, COAEPXKAlLEro XJOPHUI YypaHa B OpraHMYECKOM
pacTtBopuTelie. KOHTAKTHBIMHU DUIBTPAMH B pa3lelIMTEJIbHOM KacKale
MOTYT SABJATHCH XHUIAKOCTHO->KMIKOCTHble OOMEHHbIe KOJIOHHbI (TaKHe,
KaK MMMYJIbCHbIE KOJIOHHbI C CETYAThIMH TapeJIKaMH) HJIK KU KOCTHbIE
UeHTPUPYXKHbIE KOHTAaKTHble  (PHUIIbTPBI. Ha o6oux KoHLax
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5.6.1.

pa3feJIMTeJIbHOTO KacKana B LessiX obecrieyeHUs1 pedlitokca Ha KaXXIoM
KOHLlE HeoOXOOHUMbl XHMHYECKHE [MpeBpallleHUsi (OKHUCIIEHHe H
BOCCTaHOBJIeHHe). [ JlaBHas 3amaya KOHCTPYKUMH COCTOMT B TOM,
yToObLl HE MOMYCTHTb 3arpsi3HEHUS TEXHOJIOTHYECKHX [OTOKOB
HEKOTOPbLIMM HOHAaMH MeETa/UIoB. B CBSI3M ¢ 3THM HCIONb3YIOTCA
MJIaCTUKOBblE,  MOKPbITble  IJIaCTUKOM  (BKJIOYasi  [pPUMEHEHHE
(PTOPHUPOBAHHBIX YTJIEBONOPONHbIX [OJUMEPOB) H/HJIH TMOKPbITbIE
CTEKJIOM KOJIOHHBI U Tpy6OMpOBOIbI.

B  TBepoo-XHIKOCTHOM HOHOOOMEHHOM rpoliecce oboralleHue
JNOCTHTaeTCs NoCpPeNICTBOM ancopbuuu/necopbuuu ypaHa Ha
crelHaJibHOM, OYeHb ObLICTPO NEUCTBYIOLLEH HOHOOOMEHHOHW CMOJIE WJTH
agcopbeHTe. PacTBop ypaHa B COJISHOHW KHCJIOTE W JIDYTHE XMMHUYECKUE
peareHTbl MpPONYCKalOTCS uYepe3 LMUJIMHAPUYECKHEe o6oraTUTelbHble
KOJIOHHBI, coJlepXallHde YIJIOTHEHHble CJOH aacopOeHTa. s
noiJep>XaHUsl  HelNpepbIBHOCTH IMpollecca HeoOxolMMa  CUCTeEMa
pedokca B LEJSX BbICBOOOXIEHHS ypaHa H3 ajncopOeHTa ob6paTHO B
XKHIKHH MOTOK, ¢ TeM 4YToOGbl MOXHO Obl10 cobpaTh “nMponykTt” H
“XBoCThbI"”. DTo [OCTHraeTcss IIyTeM HCIOJb30BaHUSA TMONXONSLIHX
XHMHYECKHUX peareHTOB BOCCTAHOBJICHHUSI/OKHUCJICHU, KOTOpbIE
MOJIHOCTbIO pEreHEpHPYIOTCS B pa3liejibHbIX BHELUHUX TETAAX H
KOTOpble MOTYT YacCTHYHO pereHepUpoBaThbCs B CaMHUX HM3OTOIMHbIX
pa3feIMTeNbHbIX KOJIOHHaX. [IpucyTcTBHe B 1poliecce TOpSIYHUX
KOHILIEHTPHUPOBAHHBIX PacCTBOPOB COJISHOM KHCJOTbl TpebyeT, uTOObI
ob6opynoBaHHe ObIJIO U3FOTOBJIEHO M3 CriellHaJIbHBIX KOPPO3UECTOHKHX
MaTepHaslOB HJIHM 3allMILUEHO MOKPbITHEM H3 TaKHX MaTepHaJIOB.

2KHMnKocTHO- KHIOKOCTHbIE OOMEHHBIE KOJOHHBI (XMMHYECKHH OOMEH)

[IpoTuBOTOUYHBIE  XXHIKOCTHO-)KHIOKOCTHbIe  OOMEHHbIE  KOJIOHHBbI,
MMeUIie MEeXaHHUYECKHH CHJIOBOU BBOJ (T.e. HMIYJbCHbIE KOJIOHHBI C
CeTYaTbIMM TapeJIKaMHU, KOJIOHHbI C TapeJiKaMH, COBepllalouliMH
BO3BPATHO [MOCTYyNaTe/IbHble NBUXKEHHUS, MU KOJIOHHbl C BHYTPEHHHMH
TYPOUHHBIMH CMECHTEJIIMH), CIlellHaJIbHO mNpegHa3HaYeHHble HJIH
NMOATrOTOBJIEHHBIE NJIsi O6OTrallleHUsl ypaHa ¢ MCIMOJIb30BAaHUEM IIpoliecca
XMMUYecKoro obmeHa. Iliiss  KOppO3WOHHOWM  YCTOMYUBOCTH K
KOHLIEHTPHPOBAHHBLIM PACTBOpPAM COJISHOM KHCIIOTbI 3TH KOJIOHHBI U HX
BHYTPEHHUE KOMIIOHEHTbl H3rOTOBJIEHbl M3 MOAXOMSLIHUX MJIACTHKOBbIX
MaTepHaIoB (TaKUX, KaK (bTOPUPOBaHHbIE YrIEBONOPOIHbIE MMOJIMMEDPHI)
MJIM CTeKJIa MJIM 3allMlIeHbl TMOKPbITHEM U3 TaKHX MaTepHAJIOB.
KoJloHHbI cnpoekTHpoBaHbl Ha KopoTKoe (30 ceKyHI HJIM MeHee) BpeMs
NPOXOXKIAEHHWH B Kackale.
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5.6.2. LleHTpudyXKHbIe KHUIKOCTHO-KHMIKOCTHbIE KOHTaKTHble  (DHJIBLTPHI
(xuMHUYecKHH OO6MeH)

[HeHTpUdYXKHbIE KHUIKOCTHO-)KMIKOCTHbIE KOHTaKTHble (QHIILTPBI,
crneuMallbHO MpenHa3HaYeHHble WJIM MOJTOTOBJIEHHbIE NJisi o6orallleHUs
ypaHa ¢ HCMoJib30BaHHEM TIpoliecca XHMHUYecKoro ob6MeHa. B Takux
KOHTAaKTHbIX (HUIAbTPAX HMCHOJIb3YeTCS BpalleHHEe [Js TOoJIYYeHHUs
OpraHHYeCcKHX U XHIKHUX TOTOKOB, a 3aTeM LieHTpoOexHasi cuja OJif
pa3fesieHUs das. s KOPPO3HOHHOH CTOUKOCTH K
KOHLIEHTPUPOBAaHHbIM pPacTBOpaM COJISHOH KHCJIOTbl KOHTaKTHbIE
GUIbTPbl  HU3rOTABJAMBAIOTCA HU3 COOTBETCTBYIOLUIMX [J1aCTHKOBbIX
MaTepHaJIOB (TakKHUX, KaKk PTOPUPOBaHHbIE YIJI€BONOPOIHbIE MOJIUMEDbDI)
HJIM TTOKPBLIBAKOTCHA HMH HJIH CTEKJIOM. LleHTpH@Yy>XHble KOHTAKTHbIE
(pUILTPBI cripoeKTHpoBaHbl Ha KopoTKoe (30 cekyHn HJIM MeHee) BpeMs
NMPOXOXXIJEHHs B KacKaje.

5.6.3. CucreMbl U 0GOpYHOBaHHE IS BOCCTAHOBJIEHHS YpaHa (XMMHYECKHH
o6MeH)

a) CneuuallbHO TMpenHa3sHaYeHHbIe HJIM TOATOTOBJIEHHbIE SYEHKH
3JIEKTPOXUMHYECKOrO BOCCTAaHOBJICHUSA [Ji BOCCTAHOBJICHUs YpaHa U3
OJIHOTO BaJIEHTHOrO COCTOSIHMSI B Opyroe nJjsi oboralleHdAss ypaHa ¢
HCIIOJIb30BaHHEM TMpollecca XUHMHUYecKoro o6MeHa. MarepHalbl siyeek,
HaXxonsiulMecss B KOHTAKTE C TeXHOJIOTHYECKHUMHU PACTBOPAMH, NOJIXKHbI
6bITh KOPPO3HECTOMKHMHU K KOHLEHTPUPOBAHHLIM pacTBOPaM COJISHOH
KHMCJIOTBI.

[MTOJACHHUTEJIIBHOE BAMEYAHHE

KaTogHbl oTcek SAYEHKH JOJIXKEH ObITb CIPOEKTHUPOBAH TaKHM
o6pa3oM, 4yTobbl NMPeNOTBPATHTb MOBTOPHOE OKHUCJIEHHE ypaHa 1o 6oJiee
BbICOKOTO BaJIECHTHOI'O COCTOSIHUSA. HJist ynep>XaHHs ypaHa B KaTOINHOM
OTCeKe slYeHKa MOXET HMeTb HelpoHHLaeMyl JHadparMeHHYIo
MeMOpaHy, H3rOTOBJIEHHYH) H3 ClEUHaJIbHOIO KAaTHOHHO-0OMEHHOro
MaTepHalia. Katon cOCTOUT M3 COOTBETCTBYIOLIEro TBEPIOro
NPOBONHHUKA, TAKOro, KakK rpadur.

b) CneuuasibHo mpenHa3HaUYeHHbIE HWJIH MOJATOTOBJIEHHbIE CUCTEMbI
+4
i u3BaedeHust U U3 OpraHUYecKoro I[IOTOKA, pPeryJupoBaHHUA

KOHLOCHTPAUIHUH KHCJIOThI 4] oI 3alOJIHEHH A AYCCK
JICKTPOXHMHUYCCKOIO BOCCTAHOBJICHHS Ha MPOM3BOACTBCHHOM BbLIXOIC
KacKana.
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5.6.4.

5.6.5.

[TOACHUTEJIBHOE 3AMEYAHHE

DTH CUCTEMBI COCTOSAAT M3 00OpyHOBaHUS IDKCTpPAKLHUH pPacTBOpPHUTEJIEM
IJ11 OTTOHKH U™ us OpraHHYECKOTro [MOTOKa B XHIKHH pacTBoOp,
o6opynoBaHUS BblMapHBaHUsE H/WJIKM Opyroro o6opyloBaHHUs 1Jis
JOCTHUXXEHHUSI PEeryJIMpOBKH M KOHTPOJIS BOOOPONHOrO MoKasaTeJisi, H
HacocoB HJIM IPYFrHX YCTPOHWCTB IepeHoca [Jisi 3aloJIHEHHUs siueek
3JIEKTPOXUMHYECKOro BoccTaHOBNeHHUs. OCHOBHas 3ajaya KOHCTPYKIHH
COCTOMT B TOM, 4YTOObl H306eXaTh 3arpsi3HEHHUsS [MOTOKa >XXHIKOCTH
HOHAMH  HEKOTOpbIX MeTaJIJIOB. CnenoBaTeqlbHO, T€  4YacTH
o60pyIOBaHUSI CHCTEMBbI, KOTOpble HaXoOsiTCsd B KOHTaKTe C
TEXHOJIOTHYECKHM [TOTOKOM, H3rOTaBJIMBAKTCS H3 COOTBETCTBYIOLLIMX
MaTepHasyioB (TakKHX, KaK CTeKJo, (PTOPUPOBaHHbIC YIJIEBOOOPOIHbIE
nojiMuMepbl, cyJibdaT nojikudeHnsa, CcyJbdoH nonuadpupa H
NpONUTAaHHBIA CMOJION rpadUT), UM 3alMLICHbl MOKPbITHEM M3 TaKHX
MaTepHaJioB.

CucreMsbl NOAroTOBKH NUTAHUA (XMMHYECKHH 0OMeH)

CrneMalibHO TNpedHa3Ha4YeHHble HWJIM TMOArOTOBJIEHHbIE CHUCTEMbI JJisl
NPOU3BOACTBA [IHTaTeJbHbIX pacTBOPOB XJIOpHMIA ypaHa BbICOKOH
YHUCTOThl IJISI YCTAHOBOK MO pasfesieHUId H30TOIOB ypaHa MeTONOM
XHMHYeckoro obMeHa.

[TOACHUTEJILHOE 3AMEYAHHE

DTH CHUCTEMBI COCTOSAT U3 00OPYIOBaHUS NIJIsi PACTBOPEHHMS], DKCTPaKLHUH
pPacTBOpPHTEJIEM H/UJIM HOHOOOMEHHOro o60pynoBaHUsl JJISi OYUCTKH, a
TaK>Ke 3JIEKTPOJIUTHYECKHX siueeK IOJIsi BOCCTAHOBJIEHHUS U™ wmn U™ 8
U™. B 3THX cHcTeMax NMpOU3BONSITCS pPacTBOphbl XJIOpHIa ypaHa, B
KOTOPBbIX COINEPXKHUTCH JIMLIb HECKOJIbKO YacTeM Ha MHIIJIMOH
METAJIJIMYECKHUX BKJIIOYEHHH, TaKHX, KaK XpoM, XeJje30, BaHaIHWH,
MOJIMOJEH M IPYTUX IBYXBAJIEHTHbIX HX KAaTHOHOB HJIM KATHOHOB C
00JIbllleH  BAJIEHTHOCTBIO. KOHCTpYKUHMOHHbIE MaTepHalibl IJIsA
9JIEMEHTOB CHCTEMBLI, B KOTopoH obpabaTbiBaeTcs U™  Bbicokoit
YUCTOThI, BKJIIOYAIOT CTEK:)0, (OTOPUPOBAHHbIE YIJIEBOIOPOIHbIE
MoOJIMMepbl, TrpadUT, TOKPLIThIK  MOJHUBHHHII-CYJIbDATHBIM  HJIH
NoJINIPUP-CYJIbPOHHBIM MJIACTUKOM U MPOMUTAHHBLIA CMOJIOH.

CHcTeMBl OKHCIIEHHS ypaHa (XHMHYECKHH 0OMeH)

CneuMaJibHO TpefHa3HayeHHbIE HWJIM TOATOTOBJIEHHBIE CHCTEMbl IJIs
okucienns U™ s U™ Ui BO3BpAalUICHHsS B KackalJ pasaelieHus
M30TOMOB ypaHa B TMpollecce 0OOraillieHUsi METONOM XHMHYECKOro
obOMeHa.
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5.6.6.

5.6.7.

[NMOACHUTEJIBHOE 3AMEYAHUE
9TH CHCTEMbl MOTYT BKJIIOYaTbh TaKHE DJIEMEHThI, KaK:

a) obopynoBaHMe IJii KOHTAaKTHPOBAaHMUS XJiopa M KHcjopola ¢
BOOHBIMH 3¢ dIitoeHTaMH U3 060pyNOBaHHUS pa3lelieHUs U30TOIOB
M DKCTpaklMH oO6pa3oBaBlIerocs U™ s o6enHeHHbIN
OpraHM4YeCKHH MOTOK, BO3BpalllalolIUUCS U3 MPOU3BOICTBEHHOIO
BbIXOJa KacKanua;

b) obopyloBaHHE, KOTOpOe OTHeJISeT BONY OT COJIAHOHW KHCJIOThI,
yTOObl BONAa M KOHLIEHTPHpPOBaHHAs COJIsiHas KHCJIOTa MOTJH Obl
6bITh BHOBb BBelleHbl B MPOLIECC B HY>XXHbIX MecTax.

BoicTpo pearupyiomue HOHOOOMeHHbIe cMoJbL/afcopbeHThl (MOHHBIN
o6MeH)

BeicTpo pearupyrolige HOHOOOMEHHbBIE CMOJIbI HJIH ancopOeHThl,
crnelHajlbHO NMpenHa3HayeHHble HJIM NMONTOTOBJIEHHbIe OJis1 oborallleHUs
ypaHa ¢ HcCMoJib30BaHHEM Tpoliecca HOHHOro oOMeHa, BKJloYas
MOPHCTbIE CMOJIbBI MaKpOCETYAaTOH CTPYKTYpPbl H/MJIH MeMOpaHHbIe
CTPYKTYpbl, B KOTOPbIX aKTHBHbI€ TIPYMIbl XHMH4YECKOro oOMeHa
OrpaHUYEHbl MMOKPBLITHEM Ha TOBEPXHOCTH HEaKTHBHOH TOPUCTOH
BCIIOMOraTeJIbHOH CTPYKTYPbl, U APyrHe KOMIO3HTHbIE CTPYKTypbl B
nobor npueMiieMol ¢opMe, BKJoYas YacTHIlbl BOJIOKOH. ITH
MOHOOOMEHHbBIE CMoJibl/afcopOeHThl HMelT nuaMmeTpbl 0,2 MM HJIH
MeHee W JOJIXHbl ObITb XHMHYECKH CTOHKHMHU [0 OTHOULIEHHIO K
pacTBOpaM KOHLEHTPHPOBAHHOM COJISHOH KHCJIOTbI, a TaKXe
NOCTaTOYHO MNpPOYHbl (HHU3HYECKH, C TeM 4YToObl HMX CBOHWCTBa He
yXyOlIaJIuCh B OOMeHHBbIX KoJIoHHaXx. CMoJbl/ancopbeHThl cneluHajibHO
npegHa3HayeHbl AJIs1 MOJIy4eHHUsT KHHETHKH O4YeHb ObicTporo ob6MeHa
M30TONMOB ypaHa (MJIMTeJIbHOCTh MoJiyoOMeHa MeHee 10 cekyHn) H

06J1a1al0T BO3MOXHOCTbIO paboTaTh MpHU TeMIepaType B AHarna3oHe OT
100°C pmo 200°C.

HoHoo6MeHHbBIE KOJTOHHBI (MHOHHBIA OOMeEH)

lIunuHopUyeckHe KOJOHHBI OHaMeTpoM ©Gosiee 1000 MM mist
yOEP>XKaHUst W TMOIJep>XaHUs 3aMoJIHEHHBIX CJIOEB HOHOOOMEHHbBIX

cMoJ1/ancopbeHTOB, creluaJibHO npenHasHayeHHble HJIH
NOArOTOBJIEHHbIE NJIt oO0oralleHWss ypaHa ¢  HCMOJIb30BaHHEM
HOHOOOMEHHOro [pollecca. DTH  KOJIOHHbI  H3roTOBJIEHbI M3

MaTepHaJioB (TaKWX, KaK TUTaH HJIH HTOpHUpPOBaAHHbIE YrJI€BONOPOAHbIC
MoJIMMEPBI), CTOMKHX K KOPPO3WH, BbI3bIBA€MOH pPacTBOPAMH
KOHUEHTPUPOBAHHOW COJISHOH KMCJIOThI, WJIM 3allMLLIEHbl MOKPLITHEM
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5.6.8.

5.7.

M3 TakKHX MaTepHaJloB H CMocoO6Hbl paboTaTh MNpH TeMIlepaType B
nuana3oHe ot 100°C pgo 200°C wu gpaBneHuu Bbilie 0,7 MIla
(102 byHT/KB. OIIOHUM).

HonoobmenHble cHcTeMbl pediiiokca (HOHHBIA 06MeH)

a) CneuuajibHO npenHa3HauyeHHble HJIM TOATCOTOBJIEHHbIE CHUCTEMbI
XMMHUYECKOTO HJIM 3JIEKTPOXHMHUYECKOrO0 BOCCTAHOBJICHUS IJIs
pereHepallii  peareHTta(oB) XHUMHUYECKOro  BOCCTaHOBJIEHMH,
ucrnoyb3yeMoro(bix) B KackKalaX HOHOOOMeHHoro o6orauleHHs
ypaHa.

b) CnenuvanbHo npenHa3HayeHHble HWJIH MOATOTOBJIEHHbIE CHCTEMBbI
XHMHUYECKOTO MJIH  2JEKTPOXHMHYECKOro OKHCJIEHHS  OJs

pereHeparnmi peareHTa(oB) XHMHYECKOTo OKHCJICHHS,
Hcnosib3ayeMoro(blx) B KackaJaXx HOHOO6MeHHoro oboralleHUs
ypaHa.

[TOACHUTEJIBHOE 3AMEYAHHE

B npoiecce HOHOOBMEHHOTO oborauieHUs B KayecTBe
BOCCTAHaABJIMBAIOLLEr0 KaTHOHa MOXET MCIOJIb30BaThCsl, HaMNpUMeD,
TpeXBaJICHTHbIH THTAaH (Ti”), H B 3TOM cJlyyae BOCCTAHOBHTEJIbHasl
cHcTeMa OyleT BbipabaTbhIBaTh Ti" MOCPECTBOM BOCCTAHOBJICHHSI Ti™.

B [MpoOLECCEC B KayecTBe OKHUCIINTENA MOXET HUCITOJIb30OBAaTLHLCH,
+3
HanpHuUMep, TPEXBAJICHTHOE XKEJI€30 (FC ), H B 3TOM (cJjly4Yya€ CHCTEMaA
+3 +2
OKHCJIICHUSA GYIICT Bblpa6aTbIBaTb Fe [MOCPECACTBOM OKHUCIIEHUSA Fe ~.

CHCUH&HBHO npeaHasHa4YeHHBIC HIIH IMOAroTOBJICHHBIC CHCTEMBI,
060pyn08al-me H KOMIIOHEHTBI [OJA HCIIOJb30OBAHHUA B JIa3€pHbIX
060oraTHTeJILHbIX YCTaHOBKax

BBOIIHOE 3AMEYAHHUE

CyuwiecTBylollde CHCTEMbl IJii  0o0OraTUTelIbHbIX  NPOLECCOB €
MCII0JIb30BAHHUEM JIa3ePOB MEJISATCH Ha JIBE KATEropHH: Te, B KOTOPbIX
padoyer cpenoM SBJISIIOTCH Mapbl aTOMApPHOrO ypaHa, U T€, B KOTOPLIX
paboyer cpeloM SIBJISIIOTCH Mapbl YPAaHOBOro coelqHHeHHs. OOUIHUMHU
Ha3BAHUSIMHU JJISi TaKHX [MPOLIECCOB SIBJISIIOTCS: MepBas KaTEropus -
Jla3epHoe pa3JieJieHWe M30TONOB Mo METoAy aToMapHbIX napos (ALVIS
i SILVA); BTopasi KaTeropusi - MOJIEKYJISIpHbIA METOJ JIa3epHOro
pasneneHuss uszotonoB (MLIS wuim MOLIS) v xuMHuyeckas peakius
nocpencTBoM U36GHpaTe/IbHOM MO HM30TOMNaM Jla3epHOW AaKTHBAL MM
(CRISLA). CucremMbl, ob6opygoBaHHe ¥ KOMIOHEHTbI NI YCTaHOBOK
Jla3epHoro oboralleHusi BKIIIOYAIOT: a) YCTPOWCTBA [JIs MOoJdayd Mapos
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5.7.1.

5.7.2.

MeTaUIMYecKOro ypaHa (mist uM36upaTelibHOH (POTOHOHH3ALIMU) HITH
ycTpoHcTBa JJI TMMojayd MapoB ypaHOBOro coeldHeHUs  (OJist
poTomHCCOUMAllUH HJIH XMUMHUYECKOH aKTHBAIMH); b) ycTpoHCTBa 1Jid
cbopa oborallleHHOro W o060eJHEeHHOro MeTaJlJIMYecKoro ypaHa B
KayecTBe "MpolaykTa” U “XBOCTOB” B MepBOW KaTEropMH M YCTPOWCTBa
IJis c6opa pa3iioXKEHHBbIX HJIM BbILIENIIHX H3 peaKlIdd COeIUHEHUH B
KayecTBe "nponykTa” W HeobpaboTaHHOro Marepuajla B KauyecTBe
"XBOCTOB"” BO BTOpOH KaTeropHu; c) pabouue Jia3epHble CHCTEMbl IJIA
HM36upaTesIbHOrO BO30YXIECHUS H30TOIOB ypaHa-235; 2
d) o6opynoBaHHe NJis TMOArMOTOBKH MNOJaYd M KOHBEPCHH TPONYKTa.
BcilencTBre CIIOXHOCTH CMNEKTPOCKONHH aTOMOB M COCIIMHEHHWH ypaHa
MOXET MOoTpebOBaTbCS MCIOJIb30BaHHE JIIOOOM U3 psila UMeEKLIHUXCH
Jla3epHbIX TEXHOJIOTHH.

[TOACHUTEJIbHOE 3AMEYAHHE

MHoOrHe U3 KOMIIOHEHTOB, NEePeYHCIICHHbIX B 3TOM pa3jelie, BCTYNAloT B
HEINMoCPEeNCTBEHHbIH KOHTAaKT C MapaMH METAJUIHYECKOro ypaHa WJIA €
XHUIKOCTHIO, HJIH C TEXHOJOTHUYECKHM rasom, cocrosiiium u3z UFg niu
cmecH U3 UF¢ u npyrux razos. Bce moBepXHOCTH, KOTOpbI€ BCTYMNaloT B
KOHTakKT ¢ ypaHoM wunu UF,, nonHocTbio H3roToBiieHbl U3
KOPPO3UECTOMKHUX MaTepHaslOB WJIM 3alllMileHbl MOKPbITHEM H3 TaKUX
MaTepuaioB. Jlnst Lesel pasdelia, OTHOCSIIErocsi K KOMIIOHEHTaM
obopynoBaHHsi IJis JlazepHoro oborallleHUsl, MaTepHallbl, CTOHKHE K
KOpPPO3MH, BbI3BIBAEMON MNapaMu HJIH XHIKOCTSIMH, cOIepXalldMH
MeTaJJIMYECKUH ypaH HMJIM YPaHOBble CIUIaBbl, BKJIIOMAIOT MOKPBITHIA
OKCHUIOM HUTTPUsS TrpadUT M TaHTaAJ, H MaTepHasbl, CTOHKHE K
Koppo3uH, Bbi3biBaeMoil UF¢, BkJIOYaIOT Melb, HEPXABEIOLIYIO CTalb,
AJIIOMUHUH, AJIOMUHUEBbIE CIJIaBbl, HUKEJb HJIH CIJIaBbl, colepiKallue
60% HuKesiss U Gosiee, U croiikue K UF, nonHocTelo dpTOpUpPOBaHHbIE
yrile BOJOPOOHbIE MOJTHMEDDI.

Cucremsl BomapuBaHns ypaHa (ALVIS)

CneuuasipHO TMpenHazsHauye€HHble MWJH TMNOATOTOBJIEHHblE  CHCTEMbI
BbINMapMBaHUS YpaHa, KOTOpbie COONEPXAT BbICOKOMOLIHbIE TMOJIOCOBbIE
MJIA  DacTPOBbI€ 3IJIEKTPOHHO-JIyYEBble TMYLIKH ¢ TepelaBaeMon
MOLIIHOCTbIO Ha MU LUEHb 6ostee 2,5 KBT/cMm.

CucreMspl njist 06paboTkH KHAKoMeTaLIHYecKoro ypaHa (ALVIS)

CneudalibHO rMpenHa3HavyeHHble WJIM TOATOTOBJIEHHbIE CHCTEMbl OJis
O0paboOTKH XKHIKOrOo MeTawlia IJS paciiaBieHHOro ypaHa HJIH
YPaHOBBIX CMUJIaBOB, COCTOslLME W3 THUIIIEM ©U  OXJIaXIAKLIero
obopynoBaHUs IJIA THUTJIEN.
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5.7.3.

5.7.4.

[TOACHUTEJIBHOE BAMEYAHHE

THUriIH W Opyrde KOMIIOHEHTbI DTOH CHCTEMbI, KOTOpble BCTYMNaroT B
KOHTaKT ¢ pacIUIaBJ€HHbIM YpaHOM HJIM YPaHOBBIMH CIIJIABaMH,
U3rOTOBJIEHBI H3 KOPPO3UECTOHUKHX H TEPMOCTOMKHX MaTepHaJloB HJIH
3aLIMUIEHHBIX TOKPbITHEM H3 TaKHX MaTepHaJloB. [TpueMneMslie
MaTepHaJlibl BKJIIOYAIOT TaHTaJl, MOKPBLITHIA OKCHIOM HTTpPHS rpadHur,

rpaUT, TMOKPLITbLIA OKHCJIAaMH OPYrHX pelKO3eMeJIbHBIX 3JIEMEHTOB
(cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) UK UX CMECSIMH.

Arperatel ana cb6opa '"mpoayktra" M "XBOCTOB" MeETAJLIMYECKOro
ypana ALVIS)

CrneuuasipHO mnpenHasHauyeHHble HWJH TOATOTOBJIEHHbIE arperathbl IS
c6bopa “nponykTa” M “XBOCTOB” METANIMYECKOTO ypaHa B XXHUIKOH HJIH
TBepnoH ¢opmMme.

[TOACHUTEJIbBHOE BAMEYAHHE

KoMMNoHeHTh!l ®TUX arperaToB U3roToBJIEHbl H3 MaTepHAJIOB, CTOMKHUX K
HarpeBy U KOPpPO3HMH, BbI3bIBAEMOM IMapaMH METAJUIMYECKOTO ypaHa WIIH
XKHIKOCTbIO, HJIH 3alidlieHbl T[MOKPbITHEM H3 TaKHX MaTepHaJloB
(TakHMX, KaK MOKPBITBIH OKCHIOM HTTPHUs rpauT HIJIHM TaHTaJ) H MOTYT
BKJIIOYAaTh B cebs TpybomnpoBoJHbl, KJamaHbl, lUTylepa, “xeynoba”,
BBOJIbI, TETNIOOOMEHHHUKH H KOJIJIEKTOPHBIE MJIACTHUHbI OJIsI MATHHUTHOTO,
3JIEKTPOCTATHYECKOTO MJIM APYTrHX METOIOB pas3fesIeHHS .

Koxyxu pasgenntensHoro moayns (ALVIS)

CneuunasibHo npegHa3HauyeHHbIE HJIH MOArOTOBJICHHbBIE
UUJIMHIPHUYECKHE HJIA MPAMOYroJibHble KaMepbl OJist MOMELLEHUS B HUX
MCTOYHHMKA MapOB METAIJIMYECKOrO ypaHa, 3JIeKTPOHHO-JIYYEBOH MYLUKH
M KOJUICKTOpPOB “nmponykTta” u “XBocToB”.

[TOACHUTEJIBHOE 3BAMEYAHHUE

DTH KOXYXH HMEIOT MHOXECTBO BXOINHbIX OTBEPCTHH IUIs TNomayu
DNEKTPONUTAHUS W BOAbl, OKHA IJIS JIa3€PHbIX TMYYKOB, COCOHHEHHUH
BAKYYMHBIX HAacoCOB, a TakKXe IJis [OHAarHOCTHKM H KOHTPOJIH
KOHTPOJIbHO-U3MEPUTEIIbHBLIX NMPpHOGOpOoB. OHH MUMEIOT NMPHUCNOCODJIEHUS
Ui OTKPbITHUS W 3aKpbITHS, 4YTOObl obecrnedydUTh oOCIIyXHBaHHE
BHYTPEHHHWX KOMIIOHEHTOB.
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

CBepx3ByKoBble paciuupuTenbuble coria (MLIS)

CrendaJibHO npeaHa3HauyeHHble MJIM TOJATrOTOBJIEHHblEe CBEPX3BYKOBbLIE
paclIMpHUTEbHbIE corlla OJsi oxJiaxaeHus cMeced UF¢ W Hecyuiero
rasa go 150°K unu HHxke U Kopposuectonkue K UF.

Konnexkrops! npoaykra narHdropucroro ypada (MLIS)

CneuyalibHO mnpenHa3HauyeHHbI€ MJIH TOATOTOBJIEHHbIE KOJIJIEKTOPDI
TBepgoro npoaykta nsatudprtopucroro ypaHa (UFs), cocTtosiiye u3
dHUNBTPa, KOJNJIEKTOPOB YIAPHOTO WJH ILIMKJIOHHOIO THIMAa WIH HX
coyeTaHUH U Koppo3uecTtorkue K cpene UFs/UFy.

Komnpeccopsl UF6/Hecyiero raza (MLIS)

CneuyalibHO MNpelHa3Ha4YyeHHble HWJIM MOIrOTOBJIEHHbIE KOMIIPECCOPbI
s cMece UF¢ M Hecyulero rasza njis OJUTENbHOM 3KCIUIyaTallUHd B
cpene UF,. KoMNoHeHTbl 3THUX KOMIPECCOPOB, KOTOpbi€ BCTYyMawOT B
KOHTaKT C HECYLLHM ra3oM, H3roTOBJIEHbI U3 Koppo3HecTOoHKUX K UFy
MaTepUAJIOB HJIM 3alLLULLIEHbI MOKPBITHEM W3 TaKHUX MaTepPHaJlOB.

Ynnornenus Bpawnamoumxcst sajos (MLIS)

CneuHanbHOo TMpenHa3HayeHHble MJIH [OATOTOBJEHHbIE YMJOTHEHUS
BpalJalOLUMXCA BajloB, YCTaHOBJICHHbIE Ha CTOpPOHe Mojayh W Ha
CTOpOHE BbIXOJa [IJIsi YIUJIOTHEHWS BaJjla, COEJHHSIOLIEro poTop
KOMMpeccopa ¢ MPUBOJNHLIM JBHraTesieM, ¢ TeM 4YToObl ob6ecrneyuTb
HaJeXHYIo repMeTH3al Mo, npenoTBpaliaoLlLyo BbIXOJ,
TEXHOJIOTUYECKOro ra3a HWJM HaTeKaHHE Bo3dyXa HJIM YMJIOTHSIOWIEro
razda BO BHYTPEHHIOIO KaMepy KoOMIIpeccopa, KoOTopas 3aloJiHeHa
cMmecbio UF, ¥ Hecyuwiero rasa.

Cucrems1 ¢dropupoBanus (MLIS)

CneunanbHo TMpegHa3HauyeHHble HJM MONIOTOBJEHHbIE CHCTEMbBI 1JIs
¢dTopupoBanust UFs (B TBepnom coctossiuu) B UF, (ras).

I[TOACHUTEJIbBHOE 3AMEYAHUE

DTH CcHCTeMbl TMpedHa3HauyeHbl OJas (GTopHpoBaHHs cobpaHHOro
nopowka UFs B UF¢ B nensix nocinenyrouero c6opa B KOHTEHHepax
npoaykTa HWJM aJs nogayd B O6JokH MLIS 17 mononHHTesbHOTO
oborauieHHs. Ilpy npuMeHeHHMHM oOJHOro Mmnomxoja peaKuUHUs
bTopupoBaHUs MOXET ObITb 3aBeplleHa B [Mpelesiax CHCTEMbI
pasgesieHHss H30TOMOB, rfe HOET PeakUHsi MU HEMoCpeaCcTBEeHHOE
M3BJIeYHEHHE M3 KOJUIEKTOpoB “npoaykTa”. [IpH npUMeHEHUH OPYyroro
nogxona nopowok UF; Moxer 6biTb H3BJIeYeH/NepeMellleH U3
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5.7.10.

5.7.11.

KOJUJIEKTOPOB “nponykTa” B MOAXOOSLIHH peakTop (HanmpHUMep, peakTop
C TMBCEBIOOXHXEHHBLIM CJIOEM KaTaJlu-3aTopa, TreJIMKOWOaJIbHbIH
peakToOp HMJIM >KapoBasi OalllHsi) B leJsiX ¢dTopupoBaHHsi. B o6oux
cJiyyasix MUCMoJib3yeTcsi o6opynoBaHHe IJIsi XpaHeHHs1 M nepeHoca ¢pTopa
(MM Opyrux npuemiieMbiX GTOPHPYIOLIMX pPearcHTOB) M IJIsS cOopa W
nepeHoca UF.

Macc-cnnekTpoMeTpbl/ucTouHukH HoHoB UF6 (MLIS)

CreudanbHO npegHa3HayeHHble WJIH TOJATOTOBJICHHbIE MarHUTHbIE HJIH
KBaapyIoJjibHble MacC-CIEKTPOMETPLI, CMTOCOOHbIE NMPOU3BOAUTL MPSIMOH
oT6op npo6 mnomaBaeMoH Macchkl, “nponykra” uJIH “XxBocToB” U3
razoBbix notokoB UF¢ u obnamawlive MojHbIM HabGopoM cienyrollnx
XapaKTEepPHCTHK:

1. ylaeJbHasi pa3pelaoliasi cnocobHOCTh Mo Macce cBbillle 320;

2. cogepxKart UMCTOYHHKH HOHOB, H3roTOBJICHHBLIC H3 HHXpOMa HIJIIH
MOHCIIA HJIH 3alIHUICHHbIC [TOKPBITHEM H3 HHX, HJIH
HHKCJIIUPOBAHHBLIC,

3. COlep>XaT HMOHHU3AlLMOHHbIE HCTOYHHKH ¢ OGoMOapnupoOBKOH
3JIEKTPOHAMHU;

4, COJIEPXKAT KOJIJIEKTOPHYIO CHCTEMY, MPHUTOAHYIO OJISS H30TOIMHOTrO
aHaJiM3a.

CucreMbl nogayn/cHCTEMB1 OTBoAa "mpoaykTa” u "xBocroB" (MLIS)

CneuuanbsHo npenHa3HaYeHHbIEC HIIH MOJrOTOBJICHHbIE
TEXHOJIOTUYECKHE CHCTEMbl HJIH obGopynoBaHHe JJisi 0OOraTHTEJIbHbIX
YCTAaHOBOK, H3roTOBJIEHHble H3 Koppo3uecTtokux K UF, matepuanos,
WJIM 3aUIMLLEHHBIX MOKPbLITUEM M3 TAKHX MATEePHAJIOB, BKJIOYAIOLIHE:

a) NUTalolUlMe aBTOKJIaBbl, MeYH HJIM CHCTEMbI, HCMOJIb3yeMble IJ1s1
nopaud UF, niist mpouecca oborallieHusi;

b) necybsiMMaTopbl (MJIM XOJIOAHBbIE JIOBYLIKH), HCIMOJIb3yeMbie mJisi
BbiBegeHUss Harpetoro UF, H3 npouecca oborauieHuss s
nocJjienylollero nepemMelleHus;

c) CTAHUHUHU OTBEPXIECHHUH HIIH OXHXKEHHS, HCIOoJIb3yeMble OJIs
BbiBeneHusi UF, M3 npouecca oGoraulieHUss MNyTeM CXKaTUS W
nepesona UF, B kunkyto ik TBepayw ¢opmy;

d) craHuuu “npomnykTta”’ WJH “XBocToB”, HcHoJib3dyeMble IJIs
nepemelieHuss UF, B KOHTeHHepHl.
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5.7.12.

5.7.13.

5.8.

Cucremsl otnenenns UF, ot Hecymiero raza (MLIS)

CnieyuaJibHO npenHa3HayeHHbIE WU MOArOTOBJIEHHbIEC
TeXHoJIorHYyecKHe cHcTeMbl mis otneieduss UF oT Hecyulero rasa.
Hecyuium razom MoxeT 6bITb a30T, aproH WJIM OpPYroM ras.

[MOACHUTEJIbHOE 3AMEYAHUE
DTH cUCTEeMbl MOTYT BKJIlOYaTh TakKoe o6opynoBaHUe, Kak:

a) KPHOIreHHble TeNIo0OMEHHUKH HJIH KpHOCeNnapaTopbl, COCOOHbIE
co3nasaTth Temrepatypsl -120°C unu MeHee, uiu

b) OJIOKH KPHOT€HHOro oxJiaXIeHHUs, CcrnocobHble CcO30aBaThb
TeMmnepaTypsbl -120°C UK MeHee, UK

c) XOJIONHbIE JIOBYLIKH UF,, croco6Hble co3naBaTh
TeMnepatypsbl -20°C UK MeHee.

Jlazepnsrie cuctemsl (ALVIS, MLIS u CRISLA)

Ha3epb1 HJIK J1a3€pHbIC CHCTEMBbI, CriciUHaJIbHO MNpeIJHa3HaA4YC€HHbIC HJIHU
NMOAroTOBJICHHLIEC NJI Pa3ncJicHUA U30TOINOB ypaHa.

NMOACHHUTEJIBHOE 3AMEYAHHE

Jlazepbl WM Ba)XHble KOMIIOHEHTBI J1a3epoB IMpH Jla3epHOM Mpoliecce
oborallleHHsl BKJIIOMAIOT Te, KOTOpble oMnpeneleHbl B MNyHKTe 3.6
nokymeHta INFCIRC/254/Rev.1/Part 2. JlazepHas cucTteMa rnpolecca
ALVIS 06bI14HO cOCTOMT M3 NBYX Jla3epoB: Jla3epa Ha Mapax Meou U
Na3epa Ha KpacuTensix. JlasepHas cucreMma nias MLIS o6biuHO cocToUT
U3 Jlasepa, pa6oratoumiero Ha CO, HIHM 3KCUMEpPHOro Jasepa H
MHOTOXOJOBOM ONTHUYECKOH siYEMKH C BpalllalOLIMMHUCS 3epKajlaMHU Ha
ob6eux cropoHax. [lyis na3epoB MM Jla3epHbIX CHCTEM MPH 060HMX
npoueccax TpebyeTcss cTabUIM3aTOP CMNEKTPOBOM 4YAacTOThI 11 paboThl
B TeYeHHE IJIMTEJIbHbIX TEPHOIOB BpEMEHHU.

CHCI.IHaJIbHO npeaHazHa4YeHHBIC HJIN noaroToBJICHHBIC CHCTEMBbI,
o6opy1103alme H KOMIIOHEHTHI OJIA HUCNOJIb3OBAHHA Ha 06oraTHTeJbHbIX
YCTaHOBKaX ¢ NJa3MEHHBLIM pa3eicCHHEM

BBOIJHOE 3AMEYAHHE

[Ipu npouiecce niasMeHHoOro pasfielieHUs MJjia3Ma, cCOCTosiLlasi H3 HOHOB
ypaHa, NPOXOIUT Yepe3 3JIeKTpUUecKoe MoJjle, HaCTPOEHHOe Ha 4acToTy
MOHHOIo pe30HaHca Um, ¢ TeM 4ToObl OHM B MNEPBYW oOvepelb
NOTJIOUIAJIA DHEPTUIO U YBEJIMYUBAJICH OHAMETP UX LUITONOPOOOGpPa3HbIX
opouT. HoHbl ¢ npoxoxnenueM 1no ©oJibliIeMy JIHaAMETpY
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

235
3axXBaThIBatoTcst [OJI8 oOpa3oBaHUs MpolayKTa, oboraigeHdoro U .

[Titazma, koTopass oOpa3oBaHa TMOCPENCTBOM HOHH3allMH YpaHOBOIO
napa, COnep>XHTcsi B BAKYYMHOH KaMepe ¢ MarHUTHBIM MOJIEM BbICOKOH
HATIPSI)KEHHOCTH, 0OO0pa30oBaHHbIM C [IOMOLIUbIO CBEPXMPOBONSLLELO
MarHuTta. OCHOBHbIE TE€XHOJIOTHYECKHE CHCTEMBI MpoLlecca BKJIIOYAIOT
CUCTEMY TreHepalHH YpaHOBOHW IUIa3Mbi, pa3fesIMTENIbHbIH MOIYJIb €O
CBEPXIIPOBOIS LLIUM MarHUTOM (cM. nyHkT 3.10 IIOKYMEHTa
INFCIRC/254/Rev.1/Part 2) ¥ cHcTeMbl H3BJIeYEeHHUS MeTajllla IS
c6opa "nponykra” U "xBocToB”.

MHKpOBOJIHOBb]C HCTOYHHKH DHEPruH H AaHTCHHDbI

CrneuudalibHO npenHa3HayeHHbIe UJIH MOJATOTOBJICHHbIE MHUKPOBOJIHOBbIC
HCTOYHUKH ZHEPrHHU M aHTEHHBbI JJIS FeHepallM¥ HJIH YCKOPEHHUS WOHOB
H obJjajawlide CJICOYIOLIUMHU XapaKTEpHCTHKAaMH:  4acTOTa BbILLIE
30 I'Ty u cpenHsisi BbIXOOHAash MOLLUHOCTb OJIS FeHEpAallud HOHOB GoJiee
50 kBrT.

ConleHOMABI WISt BO3OYXKIEHHSA HOHOB

CrneMasibHO NpedHa3HAYeHHbIE HJIM MOIATOTOBJIEHHbIE COJIEHOUAbLI IJIS
paJMOYacCTOTHOIO BO3OYXIEHHUS HOHOB B HOMala3oHEe 4YacToT OoJiee
100 k' ¥ cnoco6Hble paboTaThk NPU cpenHer MoLIHOCTH 6oJiee 40 kBT.

CHcTeMBl reHepallMd YPaHOBOM TJ1a3Mbl

CneuvanbHo TipefHa3HayeHHble HJIM  [OITOTOBJIEHHbIE CHCTEMbI
reHepallid  ypaHOBOM  TuUIa3Mbl, KOTOpbI€  MOTYT  cOIepXaTh
BbICOKOMOLIIHbIE TIOJIOCOBbIE MJIM PACTPOBbIE 3JIEKTPOHHO-JIYUEBbIC
NYLIKH ¢ NepefaBaeMol MOLLIHOCTBIO Ha MULLUEeHb 6oJiee 2,5 KBT/cMm.

CucreMbI 1Jist 06pabOTKH KHAKOMETAJJIMYECKOTO ypaHa

CneudasibHO npenHa3HayeHHbIE HJIM TOATOTOBJIEHHbIE CHUCTEMbI [JId
06paboTKH >KHUAKOro MeTajllla JJIsS  paclllaBJIeHHOTO ypaHa HJIH
YPAHOBBIX CIUIABOB, COCTOsllIMe H3 THULJER W OXJIaXJOaloLlero
o60opynoBaHUs OJIS TUTJIEH.

NMOSACHUTEJIbBHOE 3AMEYAHUE

Turim v Opyrue KOMIOHEHTbI 3TOH CHCTEMbI, KOTOpPble BCTYIMAlOT B
KOHTAKT C pacruiaBjieHHbIM YPaHOM HWJIM YPaHOBBIMHU CIJIaBaMH,
M3rOTOBJIEHBI M3 KOPPO3UECTOMKUX U TEPMOCTOMKHUX MATEPHAIIOB HIIH
3alllULIEHbl TIOKPLITUEM M3 TaKHWX MaTepHaJloB. [TpuemMiieMble
MaTepUJIbl BKJIKOHYAIOT TAHTAI, MOKPLITbIK OKCUIOM MUTTPHUsi TpaduT,

36



5.8.5.

5.8.6.

5.9.

rpadUT, MOKPBITHIA OKHUCJIAMHU JAPYTHX DPENKO3EMEIbHbIX 3JIEMEHTOB
(cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) UJIK UX CMECSIMH.

Arperatsl 145 coopa "npoaykTa" H "XBOCTOB" MeTaJUIM4YecKOro ypaHa

CrneuuajsbHO npegHa3HauyeHHble HWJIM MOINTOTOBJIEHHbIE arperarbl OJis
cbopa “nponykra” U “XBOCTOB” HIJIst METAIJIHUYECKOrO ypaHa B TBEpPOOH
dopMe. IDTH arperathl s c6opa H3roTOBJEHbl W3 MaTepHAJIOB,
CTOMKMX K HarpeBy U KOppO3HH, BbI3bIBAEMOH MapaMH METAJIHYECKOTO
ypaHa, TaKHX, KakK rpadUT, MOKPbLITHIA OKCHAOM HUTTPHS, UJIHU TAHTAJI,
WJIM 3all{MLI{eHb] NOKPBITHEM W3 TaKUX MaTepHaJIOB.

KoxyxH pa3neJuTeJbHOro MoayJis

LunuHopuyeckhe KaMepbl, CclnelUHa]bHO TpedHa3HaYeHHbIE MJIH
MOArOTOBJIEHHbIE OJISI HCMOJIb30BaHHS Ha 0OOraTUTEbHBIX YCTaHOBKAaXx
C TIUIa3MEHHBIM pa3fejieHHeM, MJisi TOMELIEeHHss B HHX MCTOYHMHKA
YPaHOBOHW TMUIa3Mbl, 3HEPreTHYECKOro COJICHOMUMA PpPaJHdoyacTOThl H
KOJIJIEKTOPOB "nponykTa” u “xBocToB”.

[MTOACHHUTEJIBHOE 3AMEYAHHE

OTH KOXYXH HMMEIOT MHOXECTBO BXOIHBIX OTBEDCTHH MOJIsi TMOOAyH
3JIEKTPONUTaHUs, coefHHEHUN NH(Y3UOHHBIX HACOCOB, a TaKXe IJIs
IUATHOCTUKM M KOHTPOJIi KOHTPOJIbHO-U3MEPHUTEILHbIX MNPUOOPOB.
OHM HUMEIT NPUCNOCOGJIEeHUs NIJS OTKPbITHS W 3aKPbITHS, 4TOOBI
obecneynTh 06CiIy>XMBaHHUE BHYTPEHHUX KOMIOHEHTOB W HU3COTOBJIEHBI
M3 COOTBETCTBYIOLLIMX HEMarHUTHBIX MaTEpHaJloB, TaKHX, Kak
HepXaBelolllasi CTallb.

Cneuna.m:uo npeaHai"Ha¢HHBIC HJIH NoATrOTOBJICHHBIC CHCTEMDI,
OGODYIIOBaHHC H KOMIIOHCHTBI OJA HCIIOJbL3OBAHHA HA YCTAaHOBKAX
SNEKTPOMArdHuTHOro oﬁoramemm.

BBOIHOE 3AMEYAHHUE

[Ipy 301eKTPOMAarHUTHOM npoliecce HOHbI MeETAIMYECKOro YpaHa,
NoJiy4YeHHbIe [IOCPEACTBOM HOHHU3AlMM THTAlOLWEro MaTepHaila U3
cojiert (06b14HO UCIy), yckopsitoTcs ¥ MPOXOAST Yyepe3 MarHUTHOE [MoJle,
KOTOpOE 3aCTaBJIsieT HOHb! pPa3IMYHbIX H30TONOB TMPOXOAHUTL IO
pPa3U4YHBIM HanpaBJIeHUSIM. OCHOBHBIMH KOMIOHEHTaMH
DJIEKTPOMATrHUTHOIO HM3O0TOMHOIO cernapaTtopa SBJSIOTCS: MaCHUTHOE
noJie U1 OTKJIOHEHMUSI/pa3leJICHHUsT H30TOMNOB HOHHOIO MNyuykKa,
MCTOYHUKA HOHOB C €ro CHUCTEMOH YCKOPEHHS, U CHCTeMbl cbopa
OTHEJIEHHbIX HOHOB. BcroMorartesibHbie CUCTEMBI IJIsi 3TOrO Mpoliecca
BKJIIOYAIOT CHUCTEMY CHabXeHHUs MarHMTHOW 3HEpPruen, CUCTEMBI
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5.9.1.

BbICOKOBOJIBTHOTO NMUTAHHUA HCTOYHHKA HOHOB, BAKYYMHYIO CHCTEMY H
O6LI.IPIprIC CHCTEMbl XHUMHUYECKOH 06pa6o1‘xu oJid BOCCTAHOBJICHUSA
NnpoaykTa 4 O‘{HCTKH/pCFCHCpauHH KOMIIOHEHTOB.

In €KTPOMATrHHTHBIC cenapaTophbl H30OTOIIOB

DJIeKTPOMAarHUTHbIE cenapaTopbl H30TOTIIOB, crieHaJjibHO
npefHa3HayeHHblE HWJIH TMOArOTOBJICHHbIE IJIsi pa3fe/ieHUs H30TOIOB
ypaHa, H o60opyloBaHHEe H KOMIIOHEHTbI OJIs1 3TOr0, BKJIIOYas:

a) HUcTOYHUKH HOHOB

CneuuainibHO npegHa3HavyeHHbIe UJIH TMOATOTOBJIEHHbIE OTHEJIbHbBIE
MJIK MHOrOYHMCJIEHHblE UCTOYHHKH HMOHOB ypaHa, COCTOsllHE U3
HCTOYHHKA  Mapa, HOHHM3aTOpa H  YCKOpPHUTENS nyukKa,
U3rOTOBJIEHHBIE K3 COOTBETCTBYIOLLHMX MaTepUaJIOB, TaKHX, Kak
rpadHT, HepXaBewllas CTajlb HWJIH Medb, H CMNOCOGHBIX
obecrneynBaTh oOLIHHN TOK B nyyke HOHOB 50 MA uiu 6olee.

b) KonnekTopbl HOHOB

KoJutekTopHble TUIACTHHBI, HMEIOLIHE OBE WJIH Gojiee LIEAH U
nasa, crellHaJibHO MpeJHa3HauY€HHblEe HMJIM TMONTOTOBJICHHbIE IJist
cbopa nyykoB HOHOB oboralllecHHoro ¥ o0elHeHHOro ypaHa H
H3FOTOBJIEHHbIE H3 COOTBETCTBYIOLLMX MAaTEPHAJIOB, TaKHX, Kak
rpadHT HIJIH HepXKaBetollas CTallb.

c) BakyyMHbIe KOXYXH

CrnienMasibHO npenHa3HaYeHHbIE HIIH MOAOTOBJIEHHbIE BaKyyMHbie
KOXYXH oISt 3JIEKTPOMArHUTHBIX cenapaTopoB ypaHa,
H3rOTOBJIEHHbIE U3 COOTBETCTBYIOLLIMX HEMArHUTHBIX MaTEPHAIOB,
TaKMX, KaK HepXKaBewllass CcTajlb, W NpelHasHayeHHble IJs
pa6oTsel npu gaBaeHuu 0,1 Ila nau Huxke.

[TOSACHUTEJIbHOE 3AMEYAHUE

DTH KOXYXH CMNelHabHO NpeaHa3HavyeHbl IJIs NOMeEULIeHHS B HHUX
UCTOYHHKOB UOHOB, KOJUIEKTOPHBIX MJIACTUH u
BONOOXJIAXOAaeMbIX BKJIaObILIeH U UMEIOT MpPUCTIOCOOIIeHUs IS
coeNHMHEeHUN NOHGGDY3HOHHBIX HACOCOB M TMPHCNOCOOIEHUsS 1Jid
OTKDPBITUSI W 3aKpbITHA B LEJIAX W3BJIEYEHHS U 3aMeHbl 3THX
KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarHuTHbIe NOJIIOCHblE HAKOHEYHHKH

CrneuuaysibHO NpenHa3HauYeHHbIE MJIM MOATOTOBJICHHbIE MarHUTHbBIE
MOJIIOCHble HAaKOHEYHHKH, HMelollHe [uaMmeTp ©Oolee 2 M,
MCIOJIb3yeMble IJIs ofecrneyeHrsi MOCTOSTHHOrO MarHUTHOTO MOJIs
B 3JIeKTPOMArHHTHOM cemapaTope H30TOMOB M IJIs TMepeHoca
MarHMTHOTO noJst MEXTY pacrnoyioXeHHbIMHU psIOM
cemnapaTopaMy.

BBICOKOBOJIbTHBIE HCTOYHHKH MUTAHHSA

CrielHaJIbHO TpenHa3HayeHHble HWJIM TMOJATOTOBJIEHHbIE BbICOKOBOJIbHbIE
HCTOYHUKH MHUTAHUA IJIs HCTOYHHKOB HOHOB, obJjafjalolive MOJIHBIM
HabopoM  cleNyIULIMX  XapaKTEePHUCTHK: Moryr pabortath B
HenpepbIBHOM peXHMe, BbiXxonHoe HanpsixkeHHe 20 000 B unm 6Gouiee,
BbIXONHOM TOK 1 A MM Gonee M crabOMUIH3allMsl HaNpsXeHUS MeHee
0,01% B TeyeHHe 8 yacos.

HCcTOYHHKH NUTAHUA ANEKTPOMArHHTOB

CneunajibHo TMpegHa3HaYeHHbie HJIK TMOIATOTOBJIEHHbIE MOILIIHbIE
UCTOYHHUKH TIHTAaHUS TIOCTOSHHOTO ToKa JJIs 3JIEKTPOMarHuTOB,
obsajaroulie  NOJIHbIM  HaGopoM  CJEAYIOLIMX  XapaKTEpPHUCTHK:
BbIXOHOM TOK B HemnpepbiBHOM pexuMe 500 A unu 6oliee npH
HanpsixkeHud 100 B unu OGonee, nmpu craGUIM3allMd MO TOKY HIH
HanpsxeHuto MeHee 0,01% B TeyeHHe 8 Yacos.

YcraHoBKH 1J1A MPOH3BOACTBA TAXKEJIOH BONbI, JEUTEPHS H JeHTepHEBBIX
coeqHMHEHHNM H o6opynoBaHHe, chneyHaJIbHO TMpedHa3HauYeHHOe HJIH
MOATroTOBJIEHHOE IJISI 3TOro

BBOIOHOE 3AMEYAHHE

TsikeJ1ylo BOLY MOXHO MPOH3BONHTh, HCIOJIb3Ysl Pa3JIMYHbIE NPOLIECCHI.
OnHako KOMMEpPUYECKH BbITONHBLIMH SIBJISIOTCS [Ba Mpollecca: TMpoliecc
M30ToNnHoro obmMeHa Boabl U ceposomopona (npouecc GC) u npoitecc
M30TOINHOro o6MeHa aMMHaKa 4 BOOOpoJa.

[Npouecc GC ocHoBaH Ha oOMeHe Bogopona M nerdTepus MeXIy BoooH
M CEpPOBOAOPOAOM B CHUCTEME KOJIOHH, KOTOpble DKCIJIYATUPYIOTCA C
XOJIONHOHW BEPXHEH CEKLIMEN U ropsiyed HUXXKHeH cekuuern. Bopa teuer
BHHU3 MO KOJIOHHaM, B TO BpeMsi KaK CEpOBOJOPONHbIA ra3 LUUpPKYJIHpYyeT
OT OHa K BeplLUUHE KOJIOHH. JlJig coleHcTBUSI CMELUMBAHHUIO rasa M
BOIbl MCIOJIb3YETCS PSill Oblp4yaThiX JIoTKOB. [leATepun nepemelllaeTcs
B BOAy MNpU HHU3KHUX TeMMNepaTypax M B cepoBooopon MMPH BBICOKHX
TeMnepatypax. O6orauieHHble OJeHTEPHEM ra3 WJIM Boda YOAUISIOTCH M3
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KOJIOHH TIEpBOW CTYNEHH Ha CTbIKE TOPSYHUX U XOJIOOHBIX CECKLHUH, U
npolecc MNOBTOPsieTCs B KOJIOHHaX ciiedywolled ctyneHd. [lpomykTt
nocjenHed ¢asbl - Boja, oboraileHHass nentepdeM nmo 30%,
HarnpaBJisieTcsl B JHCTHJUISUMOHHYK YCTAaHOBKY IJIsi TIPOH3BONCTBa
PEAKTOPHO-YUCTOM THAXKEJION BoAbl, T.€. 99,75% oKHCH nehTepHs.

B nponecce o6MeHa MeX Iy aMMHaKOM H BOAOPOIOM MOXKHO W3BJIEKATh
NEHTEPHHN U3 CHHTE3-ra3a NMocpelCcTBOM KOHTAKTa C XXHAKHM aMMHaKOM
B NPHCYTCTBHHM KaTajiuzaTopa. CHHTe3-ra3 nomaetrcs B OOMEHHbIe
KOJIOHHbI M 3aT€M B aMMHayHbId KOHBepTep. DBHYTpPH KOJIOHH ras
NOJHUMAaETCss OT OHAa K BepLUHHE, B TO BpeMsi KaK >XHIKHH aMMHaK
TeYeT OT BEepLIMHbBI Ko nHY. JleNTepuH B CHHTe3-ra3e JIMLlIaeTCs
BoIlopoJla U KOHUEHTPHPYETCsl B aMMHaKe. AMMHAaK MOCTyNaeT 3aTeM B
YCTAHOBKY JJIf KpPEKHHra aMMHMaKa Ha JIHE KOJIOHHbI, Torja Kak ras3s
cobupaeTcs B aMMHaYHOM KOHBepTepe Ha BeplurHe. Ha nocienyrouinx

CTYIICHsIX NMPOHUCXOIOHUT JajibHeHllee O6OI‘aLLLCHHC, H [NyTeM
OKOHYaTeJIbHOH AHUCTHIIJIALHHA NMPpOU3BOIHTCA PCAKTOPHO-YHUCTasA
TAXKEJasd Bola. Honat{a CHHTe3-ra3a MoOXeT ObiTb obecneyeHa

aMMHavYHOH )’CTaHOBKOI:I, KoTOopass B CBOIHO O4YE€pE€ab MOXKET ObITh
COOpY2XKE€Ha BMCECTE C YCTaHOBKOI;I JJ1d TIpOH3BOACTBaA TSAXEJOU BOIbI
nyreM H30TOIMHOTO ob6MeHa aMMHakKa H Bogopoa. B Mnpouecce
AMMHAYHO-BOOJOPOIJHOTIO oOMeHa B KauyecTBe HCTOYHHUKA HCXOIHOTO
,H,CI:‘[TCDPISI MOXET TaK>Ke HCIMOJIb30BaThbCcs OObIYHAS BOola.

MHorve npeaMeTbl KJIOYeBOro o060pyJoBaHHS [Jii YCTaHOBOK IO
NPOU3BOJICTBY TSXKEJOH BOAbl, Hcnojb3yrlUUuX npoueccbl GC MM
AMMMAYHO-BOJIOpOAHOro oOMeHa, LIHPOKO  paclpocTpaHeHbl B
HEKOTOPbIX oTpacisx He(PTEeXUMHYECKOH MPOMBILLIJIEHHOCTH.
Ocob6eHHO 3TO KacaeTcsi HeOOJIBLIMX YCTAHOBOK, HCIOJb3YIOLIHX
npouecc GC. OnHako HeMHoOTHe MpeIMeTbl 000pYINOBaHHS SIBJISIOTCS
ctaHnapTHbIMH. [Ipouecct GC M aMMHayHO-BOOOPOJHOro oO6MeEHa
TpedyloT o006paboTKH OGOJIbLLIUX KOJIMYECTB  BOCIJIAMEHSIIOLIHXCS,
KOPPO3HOHHbBIX U TOKCHYHbIX XKHUIKOCTEH MPH MOBbLILLIEHHOM IaBJIEHUH.
CooTBeTCTBEHHO NpH pa3paboTKe CTAHIAPTOB MO MNPOEKTUPOBAHHIO H
IKCIIyaTallMHd IJIsi YCTAHOBOK M OGOpPYIOBAaHHS, HCMNOJIb3YIOLIHX 3TH
npollecchl, cienyeT VOeJsTh 60Jiblloe BHUMAaHHE NMondopy MaTepuasloB
M MX XapaKTEPUCTHKAM C TeM, 4YTOObl 006eCNeYHUTh IJIMTEJIbHbIH CPOK
CIIy>K6bl NpH COXpaHEHHUH BBLICOKOHM ©6e30MacHOCTH H HAIEXHOCTH.
OnpenesieHde MacluTaboB  0o0yciIOBJIMBaeTCs  [JIaBHbIM ~ 06pa3’oMm
COOOpaKEHHUSIMH DKOHOMMKH MU HeoOXomoUMocTH. TakuM obpasoM,
foJiblllasi  4acTb  NOpeaMeToB  oOOpyJOBAaHUS  W3TOTOBJsieTCSl B
COOTBETCTBHUHU C TPeOOBAHHUSIMH 3aKa34YHUKaA.
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6.1.

6.2.

6.3.

HakoHen, cinegyer oTrMeTuTh, uTo KaK B mnpouecce GC, Tak W B
npolecce aMMHaYyHO-BOIOPOIHOTO OOMeHa, MpeAMeThl 060pyNOBaHHUSA,
KOTOpble IO OTIEJbHOCTH He TpelHa3HayeHbl MJIM TMOATOTOBJICHbBI
crielMajibHO IJIsi TPOM3BOACTBA TSXKEJIOH BOJAbI, MOTYT cOGMpaThcs B
CHCTEMBI, CllelMalIbHO TMpelHa3HayeHHbie HJIM MOJTOTOBJICHHbIE IJIA
NMPOU3BOJCTBA TsXeJIOH BOMBbI. [IpyMepaMH TaKHX CHCTEM,
NPUMEHSEMbIX B oboux npoleccax, SIBJISIFOTCS cHcTeMa
KaTaJUTHYECKOTO KpEKHHIa, HCIoJib3yeMass B TMpolecce obOMeHa
aMMHaKa ¥ BoJopona, U NUCTHIUIALIMOHHbIE CUCTEMbI, HCMOJIb3yeMble B
npouecce OKOHYaTeJIbHOH KOHLIEHTpPallMHU TSXKEJIOW BONbI, NJOBOASILEH
ee 10 YPOBHS PEaKTOPHO-YHUCTOH.

IIpenMeTbl 060OpynoBaHHUs, KOTOpPbie CllellMaJIbHO MpenHa3HauyeHbl WJIIH
NONrOTOBJIEHbI  IJIA NMPOU3BOACTBa  TSXKEJIOH BOJIbI nyTemM
HcroJib3oBaHus JIMO60 mpolecca o6MeHa Boabl U cepoBojopona, JIMbo
npoliecca o6MeHa aMMHakKka U BOJOpPOMa, BKIIIOYAIOT:

BOIIO-CCpOBOIIOpOIIHb]C 0OMeHHBIE KOJIOHHEI

O6MeHHble  KOJIOHHBI,  H3roTaBJIMBaeMble U3  MEJIKO3EPHHUCTOH
yriaepoaucton ctanu (Hanpumep, ASTM AS16), nuamerpoM ot 6 M
(20 dbyroB) no 9 M (30 byToB), KOTOopble MOTYT DKCIUIYaTUPOBATbCs MPH
naBJIeHHH cBbillie WM paBHoM 2 MIla (300 ¢pyHT/KB. NIOAM) U UMEIOT
KOPpPO3HOHHBLIH JONMyck B 6 MM WM  Oojblie, cHelHajlbHO
npenHa3Ha4eHbl WJIHA MOATOTOBJICHBI NJIs MPOU3BONCTBa TAXKEJIOW BOIbI
NyTeM HCMOJIb30BaHUS [pollecca M3O0TOMHOro oOMeHa BOIbl H
cepoBOIOpOA.

l'azonyBKHM H KOMIIpeccophbl

OpHocTyneH4aTble, MajloHanopHbie (T.e. 0,2 MIla wunu 30 pyuT/KB.
IIOUM) UeHTpobOeXHbie ra3oNyBKH HJIH KOMIIPECCOPhI OJIsi LUPKYJISLHH
cepoBogopogHoro rasa (T.e. rasa, colepxaulero 6ojsee 70% H,S),
crneuuaibHO npenHasHa4yeHHble HIIH NOJrOTOBJICHHbIE ISt
NPOU3BOACTBA TAXKEJION BOAbI NMyTeM HCNOJbL30BaHUS Mpolecca obMeHa
BOObl KW cepoBojopona. ODTH Tra3ofyBKH HJH KOMIIpeccopbl HMEIOT
NMPOU3BOAUTEJILHOCT, npeBblUIalOUIYI0  WJIM  paBHYIO 56 m/c.
(120 000 SSFM) npH 3KcrulyaTalldd Mol OaBJIeHMEM, TNpPeEBbILIAIOLIHM
uiu pasHbIM 1,8 MIla (260 ¢pyHT/KB. O10HM) Ha BXole, H CHabXeHbl
CaJIbHUKaAMH, YCTOHYHBBIMH K Bo3nencTBHIO H,S.

AMMHa‘lHO-BOIlODOIIHblC 0OMeHHbIE KOJOHHBI

AMMMHavYHO-BONlOpOoHble OOMEHHBIE KOJIOHHbI BbICOTOH OolJlee MK
pasHou 35 M (114,3 ¢pyroB) nuamMerpom ot 1,5 M (4,9 dytoB) 10 2,5 M
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6.4.

6.5.

6.6.

6.7.

(8,2 dbyTOB), KOTOpPbIE MOTYT 3IKCIIJIYaTUPOBAThbCA [OH HAaBJICHHUEM,
npesbiiaroiuM 15 MIla (2225 byHT/KB.  OIOHM), CreUHallbHO
npeldHa3HaueHHbIE HJIH MOJTOTOBJICHHbIC [JISi MPOU3BOMCTBA TSXKEJIOH
BOObI MyTEM HCIMOJIb30BaHUSA mnpouecca o6MeHa aMMHaka H BoJopoja.
DTHU KOJIOHHBI UMEIOT TaKXe Mo MeEHblLIeH Mepe OogHO OoT60opTOBaHHOE
OCeBO€ OTBEPCTHE TOro K€ JHaMeTpa, YTO H LUMJIHHAPHYECKAsh 4acThb,
yepe3 KOTOPYK MOTYT BCTaBJSATbCA HJH BBIHUMATbCAd BHYTPEHHHE
YacTH KOJIOHHBI.

BHYI’pCHHHC YacTH KOJIOHHBI H CTYINI€EHYAThI€ HACOCHI

BHyTpeHHHE YacTH KOJIOHHbl W CTYMEHYaTbl€ HACOChl, CMELUHAIBbHO
npeagHa3HayeHHble  HMJIM  MONrOTOBJIEHHbIE  IJis KOJIOHH Ui
MPOUW3BOJCTBA TSXKEJOH BOAbl [MYTEM MCHOJbL30BaHUs Mpotiecca
aMMHWa4YyHo-BogopogHOro o6meHa. BHyTpeHHHE 4YacTH KOJIOHHBI
BKJIFOUAIOT  CHeuUdallbHO [MpedHa3HauYeHHble KOHTAKTOPblI  MeEXIY
CTYNEHSIMH, CONCHCTBYIOLIHEC TECHOMY KOHTAKTY rasa H >XHIKOCTH.
CTyneH4yaTble HAcoCbl BKJIIOYAKOT CHelUHalbHO MpedHa3HauYeHHbIE
norpy’kaemMble B J>KMIOKOCTb HacoCbl IJig LHMPKYJSUHH XHIKOTO
aMMHakKa B nMpeneslax o6beMa KOHTAKTOPOB, HaXOOSUIUXCS BHYTPH
CTYMEHEH KOJIOHH.

YcTtaHOBKH A5t KpeKHHIra aMMHaKa

YcTaHOBKH O/ KpEeKHHIa aMMHaKa, 3KCIJlyaTHpyeMble MO JaBJIE€HHEM,
NpeBbILLIAOUIHM HJIH  paBHBIM 3 MIla (450 @yHT/KB. qIOHUM),
CreuraibHO npeqHa3sHaYeHHbIE Z8) 81 MOJATrOTOBJIEHHbIE J1st
MPOMU3BOJCTBA TSXKEJIOH BOIObl MYTEM UCMOJIb30BaHHUs Mpolecca
H30TOMHOro 06MeHa aMMHaKa U BOJopoJa.

HNHdpakpacHble aHAJIM3aTOPbI MOTJIOLUEHUA

UudpakpacHble aHAIKW3AaTOPbI MOIJIOLUEHUSA, CIIOCOBHbBIE OCYLLIECTBIIATD
AHAJIM3 COOTHOLIEHUS MEXJY BOIOPONOM M NEHTEPHEM B pealbHOM
MacliTabe BpPEMEHH, KOrIa KOHLIEHTPALUMUHU HEUTEPHUS paBHbl WIH
npepbitaT 90%.

Karanutuuyeckue ne4yu

Kataniutuyeckue neuu miis nepepaboTky o6orallileHHOTo NeHTEepHEBOrO
rasa B THXKeENYyIO BONY, cHeUHaIbHO MNpejHa3HauyeHHble HJIH
NOArOTOBJIEHHbIE  [JISi  NPOM3BOJICTBA  TXEJOW  BOAbl  MNyTeM
HCIOJIb30BaHUsL TIpoliecca U30TOMHOro oOMeHa aMMHaKa U BOLOpoOna.

YcraHoBkH  as KOHBEPCHH YypaHa H oﬁopynosaﬂne, Cri€lHAJIbHO
npeagHazHa4Y€HHOEC HJIH NMOJAIOTOBJEHHOE OJIA 3TOI'O
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7.1.

BBOOHOE 3AMEYAHHE

B ycraHoBkax M cHcTeMaX [IJIS KOHBEPCHM ypaHa  MOXeT
OCYUIECTBJASATLCH ONHO MJIM HECKOJBKO T[IpeBpallleHHA W3 OJHOro
XHMHUYECKOIo M30TOMa ypaHa B JPYroH, BKJIOYas: KOHBEPCHIO
KOHLIEHTpaToB ypaHoBoW pynbl B UQ;, xoHBepcuro UO; B UO,,
KoHBepcHio okHucel ypaHa B UF, unu UF, konBepcuio UF, B UF,
kouBepcuto UF, B UF,, kohHBepcurw UF, B MeTajsityecKUA ypaH U
KoHBepcHuto ¢propunos ypana B UO,. MHorue KJjwoyeBble KOMIOHEHTHI
060pyNoOBaHUS YCTAaHOBOK IJid KOHBEPCHHM YpaHa XapakTepHbl HIJisi

HEKOTOPbIX CeKTOpOB XUMHYECKOH obpabaTbiBaroLIeH
npoMblilieHHOCTH. HanpuMep, BUIbI 060pynoOBaHHS, HCIIOJIb3yEMOTO B
3THX Ipolleccax, MOTYT BKJIIOYaTh: MeyHd, KapyceljibHble MNeuH,

pPEakTOpbl C TICEBIOOXMXEHHBIM CJIOEM KaTajli3aTopa, >XapoBble
peakTopHble OallHHU, >XHIKOCTHble LEHTPUPYTrH, ITUCTHIIJISILLMOHHbIE
KOJIOHHbl M JXHIKOCTHO-XHJIKOCTHble 3KCTPaKLHUOHHbIE KOJIOHHBI.
OnHako He MHOTHE KOMIOHEHTbl 060pyqOBaHUS HMEKTCS B “ITOTOBOM
BHUOe”; OOJIBLLIUHCTBO W3 HUX HOJIXKHbI ObITh NMOATOTOBJIEHbI COTJIACHO
TpeGOBaHUSIM U criellMPUKALMSIM 3aKa3yhKa. B HeKOToOpbIX cilyyasix
TpebyeTcsi YYMTBIBaTh chelldalibHble NPOEKTHble H KOHCTPYKTOPCKHE
0COOEHHOCTH [JISfl 3alIUTbl OT arpeCCHUBHbLIX CBOWCTB HEKOTODBIX W3
ob6pabaTrbiBaeMbix xuMuyeckux BeinectB (HF, F,, CIF; u ¢dTopunsl
ypaHa). HakoHel, cienyeT OTMETHUTb, 4YTO BO BCeX Ipolieccax
KOHBEPCHUHU ypaHa KOMIIOHEHTbI o0opylnoBaHHs, KOTOpble OTIEJIbHO
crneldajlbHO He [MpenHa3HaYeHbl HJIM TMONATOTOBJICHbI IJisi KOHBEPCHH
ypaHa, MOTyT ObITb OOBbeJUHEHbl B CHCTEMbl, KOTOpbI€ cClellHaJIbHO
npenHa3sHayeHbl MJIA TMOATOTOBJIEHbl MJIS HCMNOJIb30BaHHUS B LEJAX
KOHBEPCHH ypaHa.

CneunajbHo mnpeaHa3HayeHHble MJIM MOATOTOBJIEHHbIE CHUCTEMBI [JIsI
KOHBEPCHH KOHLEHTPAaToB ypaHoBoH pyasl B UO,

[MTOACHUTEJIBHOE 3AMEYAHHE

KonBepcusi  KoHUeHTpaToB ypaHoBord pynbi B UO; Moxer
OCYUIECTBJIAITbCS CHauajla MOCPEICTBOM PACTBOPEHUS pydbl B a30THOH
KHCJIOTE U DKCTpaKLIMUM OYHULIEHHOro rekcaruiaparta ypaHWJIAUHUTpaTa ¢
MOMOLLIbIO TaKOro pacTBOpHUTEJIsi, Kak TpUOyTHs ¢docdar. 3aTeM
rekcaruapat ypaHWJOMHUTpaTa npeobpasyercs B UQO; Jubo
MOCPENCTBOM KOHIEHTPAaUMH U OEHUTpallMH, JHOO MOCpencTBOM
HEUTpaJiM3aUUM ra3zoob6pasHbIM aMMHAKOM IS TOJIYyYEHUS NUypaHaTa
dAMMOHMU c rnoclsenytouieH puiibTpalmeH, CYLUKOM H
KQIbLHAHHUPOBAHHEM,
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7.2.

7.3.

7.4.

7.5.

7.6.

CrneudajbHO TpeIHa3HaYeHHbIE MJIH TOArOTOBJIEHHBIE CHCTEMBI IJIs
KouBepcun UO; B UF,

[TOACHUTEJIBHOE 3AMEYAHHE

Kousepcuss UO; B UFg MoxXeT ocyllecTBAATbBCA HENOCPENCTBEHHO
¢dTopupoBandeM. Jlas npouecca TpebyeTcss HCTOYHHK ra3zoo6pa3HOro
dTopa HiIK TpexdTopUCTOro xJopa.

CrneunanbHO TIpelHa3HaueHHbIE HJIM TOArOTOBJICHHBIE CHUCTEMBI IJISt
kouBepcuu UO; B UO,

[TOACHUTEJ/IBHOE 3AMEYAHHUE

Kousepcus UO; B UO, MOXeET OCYyUIECTBAATLCS IOCPEICTBOM
BoccTaHoBieHHss UOQO; ra3oob6pa3sHbIM  KpPEKHHI-aMMHAaKOM  HJIH
BOIOPOIOM.

CneuHaJIbHO TNpeHa3Ha4YeHHblE HJIM TMOArOTOBJIEHHBIE CHCTEMBI IS
konBepcun UO, B UF,

[TOACHUTEJIIBHOE 3AMEYAHUE

Konsepcus UO, B UF, MoxXeT ocylliecTBAATLCS MOCPENCTBOM peaKUHH
UO, ¢ razoobpasdbiM ¢dhTopucteiM Bomoponom (HF) npu Ttemneparype
300-500°C.

CneunanbHO TpeHa3Ha4e€HHble MJIM TOArOTOBJIEHHBIE CHCTEMBI NJIs
KonBepcun UF, B UF;

[TOACHUTEINBHOE 3AMEYAHHE

Konepcus UF, B UF, OCYLLIECTBISIETCS MOCPENCTBOM
9K30TEPMHUYECKON peakUHUU ¢ dTopoM B peakTopHoW OauiHe. UF,
KOHIEHCUPYETCS M3 TOPSUYMX JIETYYHUX ra30B MOCPENCTBOM IPONYCKAHUS
NOTOKa rasa yepes3 XOJIOOHYIO JIOBYLIKY, oxJaxneHHyro no -10°C. Jlas
npotiecca TpedyeTcss UCTOYHHK razoobpasHoro ¢propa.

CneuHanbHO mpeaHa3HayeHHble HJH TOATOTOBJIEHHbIE CHCTEMBI [IJIs
koHBepcuu UF, B MeTajlMuecKUH ypaH

[TOACHUTEJIbLHOE 3AMEYAHHE

Konsepcust UF, B MeTAUIIMYECKHH YpaH OCYLIECTBJSIETCS MOCPENCTBOM
€ro BOCCTAHOBJIEHUS MarHueM (KpYMNHble nNapTHH) HWJIH KajlbLUEM
(Malible MapTHH). Peakuus ocyulecTBJIsieTCs NPU TeMIepaTypax Bbille
TOYKH riaBiienus ypada (1130 C).
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7.7.

7.8.

CneunanbHo mnpegHa3HauyeHHble HMIH TOACOTOBJICHHBIE CHCTEMBI A
kouBepcuu UF B UO,

[TOACHUTEJIBHOE 3AMEYAHHUE

Konsepcuss UF; B UO, MoXeT oCYLIECTBIAATLCS MOCPEICTBOM OJHOTO
H3 Tpex npoleccoB. B nepsom npoiecce UF; BoccTaHaBnMBaeTcs H
rugpoisiusyercs B UO, ¢ Hcronb3oBaHHEM Bojopoja 4 napa. Bo BTopom
npouecce UF, rugpoiinsyeTcss pacTBOpEHHEM B BOIE, IJISi OCaXXOCHHUS
NHypaHaTa aMMOHHS nobaBiseTcs aMMHax, a IHypaHaT
BoccTaHaBiauBaeTcsi B UO, BomoponoM mnpu Temnepatype 820°C. [lpu
TpeTbeM npoliecce raszoobpasusie UF,, CO, u NH; cmewunBatotrcs B
BOJE, ocaxkJiasi ypaHUJIKapOOHAaT aMMOHHUS. YpaHUJIKap6oHAaT aMMOHHU S
CMeELLIMBAaeTCs C MapoM ¥ BOLOPOAOM IpH TeMmnepatype 500-600°C nns
npoussoactsa UO,.

Kounsepcus UFy B UO, 4yacTo ocyilecTBIsieTCs Ha NepBOW CTYNEHH
YCTaHOBKM 110 H3TOTOBJIEHHIO TOIJIMBA.

CneunajibHO TpeOHa3sHaueHHble HJIH TOATOTOBJIEHHbIE CHCTEMbBl IS
konBepcu UF B UF,

[TOACHUTEJIBHOE 3AMEYAHHE

Konsepcuss UF¢ B UF, ocyillecTBisieTcs MocpelcTBOM BOCCTaHOBJIEHUS
BOOOPOIOM.
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