PAJTUOXUMUA, 2023, mom 65, Ne 2, ¢. 103-112

V/IK 621.039

CTAHOBJIEHUE U 3AJTAYHU
PAIMOXUMHUYECKHUX TEXHOJIOT' UI:
NUCTOPUA U COBPEMEHHBIE BbI3OBbI

© 2023 r. 1. H. Koarynaes, I'. A. AnajbkoB*

Topno-xumuueckuii kombunam, 662978, JKenesnoeopck Kpacnospcrozo kpas, yn. Jlenuna, 0. 53
*e-mail: sibghk@rosatom.ru

[ocrymuna B penakuuto 09.01.2023, mocne nopadotku 09.01.2023, npursta k myonukamuu 30.01.2023

[IpencraBnen 0030p OCHOBHBIX IPEANOCHUIOK CO3JaHUS M Pa3BUTHUS IPOMBIIUICHHBIX PAJANOXUMHUYECKHX
npon3BoycTB B CCCP u P®. IlpuBenena ncropust oOpamenus ¢ orpadorasmiero siiepHoro torumsa (OAT)
MIPUMEHNTENBHO K 3aBofaM PT-1 1 PT-2, ocoOeHHOCTH 3aBOIOB, pACCMOTPEH X UCTOPHUYECKHUI OOJTUK U 3312~
YH ¢ TO3UIMN CeroHsIHero aus. [IpoBenen aHamu3 cnoxusineiics npoduibHocTH miomanok [10 «Mask»,
lopHo-xumndeckoro komObuHara 1 CHOMPCKOTO XUMHYECKOTO KOMOMHATA 3aMKHYTOTO SI/IEPHOTO TOTIIIMBHOTO
muksa PO. ChopmynnpoBaHbl akTyajgbHBIE BONPOCH! MPUMEHUTEIBHO K TeXHONOrusM nepepadorkn OAT u

O6paHI€HI/I$I C PAAUOAKTUBHBIMHU OTXOAaMH.

KuaroueBbie caoBa: siiepHbiii mut, [10 «Masiky», [opHo-xumudecknii komOunat, CHOMPCKUI XUMUYIECKUI
KOMOWHAT, paIHOXUMHUYCCKUEC TEXHOIOTHUH, OTpadOTaBIIee SACPHOE TOIUIMBO, YPAH-TUTyTOHHEBOE TOILTUBO,
panuoakTuBHbIE 0TX0AbL, 3aBo PT-1, 3aBoxx PT-2, ONbITHO-A€MOHCTPALMOHHBIN LIEHTP, ONBITHO-1EMOHCTpA-

III/IOHHLII7[ BHGpFGTI/I‘IGCKI/Iﬁ KOMILJICKC.

DOI: 10.31857/S0033831123020016, EDN: WUEVBW

BBEJIEHUE

Hcmopuueckas cnpaska. Cozdanue sioepnoeo wuma

Pa3zBuTHe pagMoXUMHMH M CTAHOBJIEHUE pPaIuOXU-
MHUYECKUX TEXHOJIOTUN B mepuon ¢ cepenuunl 1940-x
u 110 kKoHIa 1970-x rT. 66U10 00YCIIOBICHO €IUHCTBEH-
HOM nenpio — noctmwkennem napurera CCCP ¢ CIIA
B KOJIMUECTBE SIIEPHBIX 3apAA0B. YUUTHIBAs KpUTHYE-
CKOE€ COOTHOIICHUM SJEPHBIX 3apsiioB (B pa3HOH cre-
nenu rotoBHocTH) — 10 k 400 He B monb3y CCCP, k
1950-M rT. OBUIO MPHHATO PELICHUE O CO3IAHHU TPEX
3aBOJIOB TUIA b 17151 BBIAEIEHUS OpPYKEHHOrO ILTYTO-
HUsI M3 OOJMYYCHHBIX CTaHAApPTHBIX YPaHOBBIX OJIOKOB
MIPOMBIIUICHHBIX ypaH-TpaUTOBBIX PEAKTOPOB C pas-
MeIeHneM Ha Imromanakax komomHatoB Ne 817 (I1O
Masik», Ozepck), Ne 816 (Cubupckuili XuMHUECKHN
komOuHar, CXK, Cesepck) u Ne 815 (I'opHo-xumuue-
ckmit komobuHar, I XK, XKene3znoropck).

HeCMOTpH Ha MACHTHUYHOCTBH 3a1a4, CTOAIIHUX IIC-
pea 3aBOgaMMn B, a TaKKE COIIOCTAaBHMBIC ITOKA3aTCIIN
o MPOU3BOAUTCIBHOCTH M Ka4CCTBY BLIHYCKaCMOﬁ
NpEeaANpUATUAMU ITPOAYKIIUHN, KUCTOPUICCKU» U TEXHO-

JIOTUYECKH CIIOKWIACh U CPOPMUPOBATUCH TTOAXO/IBI,
3aJIOKCHHBIC U MMOJTYYUBIIUEC PA3BUTUC B XOI€ OKCILTya-
TaIMK Ha COOTBETCTBYIONINX TIIoMaaKax (Tadm. 1).

B xomeunom wutore mapurer ¢ CIHIA mo Ko-
JUYECTBY  SACPHBIX  3apsAIOB  ObBUI  JOCTUTHYT
K KoHITy 1970-x rr. C yyeToM paboThl yUSHBIX H TEXHO-
JIOTOB B OOJIACTH PAJMOXUMHUH IO UHEPIIUN» B Teye-
Hue nocnenyronmx 15-20 ner onpeneneHue «HOBOMD)
LEJIM, COM3MEPHMOM M CHOCOOHOW CTaTh JApaiBepoM
pocTa M Pa3BUTHA JUIA «PEHECCaHCa» PaTUOXMMUYe-
CKUX TEXHOJIOTHM B pamkax yxke Btoporo atomHoro
MIPOEKTAa, KPallHE aKTyalbHO B HACTOAILEE BPEMSI.

HNCTOPHA OBPAIIEHUMS C OST B POCCHUUA
Ponw 10 «Masik» u I['XK. 3aso006t PT-1 u PT-2

B Coserckom Coro3e ¢ MOSBICHUEM IEPBBIX aTOM-
HBIX TIOZIBOAHBIX JIOMOK U ADC OBLIO MPUHATO perlie-
HUE O pealn3aliy 3aMKHYTOrO SIAEPHOTO TOILIUBHOIO
mukia (35 TL) kak Mo 00OPOHHBIM, TaK M MO TPayKaaH-
CKUM HarpaBjeHHUsAM. M 0 HAcTOSIIero BpeMEHH OT
3TOrO Te3uca He oTXoAsT U B PD. B kontekcre npuns-
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Tadonauua 1. CnoxuBuInecss 0COOEHHOCTH TEXHOIOTHH paIHOXUMHYECKUX 3aBOJIOB

XapakrepucTuka KomoOunar Ne 815 (I'XK)

KomOunar Ne 817

(TTO «Masix») Kom6unat Ne 816 (CXK)

Pa3merienue nponsBoacTB

TexHomorus mepepadboTku
(OCYB?®)

Dkcerpakuus. PazdoaButeisb Tsoxensiit (OCYD)

Okcrpakuusa. O6opymoBaHue CMecuTenn-oTCTOMHNUKN

VTunuzanus KuIKAax
PaIOAKTUBHBIX OTXO/IOB

Konnuumonuposanue,
TTOJI3MHOE 3aXOPOHEHUE

[TonzemHoOe (TOATOpHAS YaCTh)

Hazemnoe Hazemuoe

OcanuTenpHas (C MOMEHTA 3aITyCKa), SKCTPAKIIMOHHAS, COPOIIMOHHAS

Tspxensiit (OCYB), Jlerkuit (OCYbB)
nerkuit (OAT)
CMecuTeIn-0TCTOMHUKHI Kononnsr
COpoc, OCTeKIIOBBIBAHHE KongnmmonnpoBanwue,
MTOJI3eMHOE 3aXOPOHEHHE

2 O0imyueHHBIE CTaHAPTHBIE yPAHOBBIE OJOKHM MPOMBIIUICHHBIX YPaH-TPaUTOBBIX PEAKTOPOB.

TOTO TIO/IXO/1a pelIeHne 0 CTpouTenscTBe 3aBosa PT-1
mo nepepadorke OAT sHEpreTHUEeCKHX peakToOpoB H
TPAHCHOPTHBIX YCTAHOBOK OBLIO MPHHSTO ellle B Hava-
ne 1960-x rr. [Tnomanka 10 «Masik» npu 3ToM OblI1a
oTpeniesieHa MECTOM pPa3MEeUIeHHs IIaHHPYEeMOTO 3a-
Bona (paccMarpuBanack takke u ruomanaka CXK), B
TOM YHCJIE C YY4ETOM OIIbITAa JKCIUTyaTalliu IEepBOroO B
OTpaciu PagMOXMMHUYECKOTO 3aBOjIa M HEOOXOJMMO-
CTH COBEPIIECHCTBOBAHMS MCXOIHBIX MPOEKTHBIX TEX-
HOJIOTMYECKUX pemeHuid. Tak, Hampumep, MIMPOKO
MIPUMEHSAEMbIE B XUMHMUYECKOW TEXHOJOTHH IOIXO/bI
OKa3aJINCh TPYIHO NMPUMEHUMBI WM HETPUEMIIEMBI B
YCIIOBHUSIX BBEJEHHOTO paHee B IKCIUTyaTallUio paju-
OXMMHYECKOT0 3aBozia 25 (Marepualibl anmaparos, 3a-
MopHasi apmMarypa, KOMIIOHOBKA 3aBOAA U T.IL.).

C 1971 r. na IO «Masik» nelcCTBYeT XpaHWUJIH-
me OAT, ¢ 1977 . — 3aBox PT-1 mo mepepabotke
OAT (puc. 1).

3anada 3aBoma PT-1, u3HayanpHO HE MIAHWPOBAB-
LIErocsl B KaYeCTBE CEPUHHOTO MPOU3BOJACTBA, COCTO-
suta B mepepaboTke, B TIEPBYIO Ouepenb, 00TydeHHOTO
TOIIMBA peakTOpHbIX ycTaHoBok (PY) BBOP-440 u

JOBOJIBHO CHGHI/I(I)I/ILIHOFO B nepepa60TKe «JIOAOYHOTO»
OAT.

B nactosimee Bpems 3aBog PT-1 ocymiectBiser mne-
pepaboTky pa3nmuHbIX BuoB OST:

— DHEpreTUIecKkux peaktopoB turma BBOP, PEBMK,
bH;

— TPAHCIIOPTHBIX ANEPHO-DHEPTETUYECKUX YCTAHO-
BOK (JIDVY) u uccnenoBarenbekux peakropos (MP).

— nedexrroro OAT.

[IpoduinbHOCTS ke TUIAHUPOBABIIIETOCS K CO3IAHUI0
Ha romanake ['XK 3aBona PT-2 n3nauanbHO 3aKimroda-
nach iepepabotke cepuitHbix BuoB OSAT — BBOP-1000
(B mepcnextuse 1200). B 1970-1980-x rr. BeINOIHATIOCH
MIPOEKTHPOBaHKE, HauaTo cTpouTenbeTBo Ha I'XK 3aBo-
na PT-2 mo mepepadotke OSAT BBOP-1000, B 1985 1.
BBeJ/IeHa NepBas odepespb 3aBoaa PT-2 — «mokpoe» xpa-
nwmie OST BBOP-1000 (puc. 2).

3aBox PT-2 paccmarpuBaiicsi Kak JIOTHYECKOE pa3-
Butue TexHojoruit PT-1. 3anoxeHHble IpU CO3aHUU
3aBoja PT-2 npuHIUIBI CBOAUIUCH K CIACAYIOLIUM:

Puc. 1. Undpactpykrypa 3aBoga PT-1: xpanunuiie OAT u ropsane kamepsbl.

PAJIIMOXVMMUS Tom 65 Ne2 2023
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Puc. 2. Crpoutensnas miuomazaxa 3asoga PT-2, «moxkpoey» xpanunume OST BBOP-1000.

PT-2 — mornueckoe pa3sutue 3aBoga PT-1: ot yHu-
BepcanpHocTu (OAT DY, UP) x moHomepepaboTke
cepuitaoro OST (BBSP-1000/1200);

CKBO3Hasl MPOBEPKa 3aJI0’)KEHHBIX B cxemy PT-2 tex-
HOJIOTHYECKHX IpolieccoB u obopynoBanust Ha PT-1 u
IJIOMIA/IKaX OTPACIEBBIX HHCTUTYTOB.

KOMITJICKCHOCTB: Peain3alus B paMKax eHHOH T110-
maaku nepepadorku OAT u padbpukanun ypaH-TuTyTO-
Huesoro Toruea (YIIT) u3 mpoaykToB nepepadoTKH.

B rteuenne 1980-2000-x rr. mpoBomuiach paspa-
O0oTka TexHomorui s pasButus PT-1 m co3manus
PT-2. OxonuarenbHblii 00yMK 3aBoxa PT-2 cioxuiics
k 1992 1. [1].

[lo pesynbraram pa3paOOTKH KOMIUIEKCHOH TeX-
HOJIOTHYECKO# cxembl mepepabotku OST Ha 3aBo-
ne PT-2 (puc. 3) momHas NpOU3BOIUTEIBHOCTH 10
ypaHy JoJbKHa Obuia coctasisaTh 1500 T/ros, roToBoM
npoaykuuei 3aBoga PT-2 sBisuinch miiaB rekcarupara
Hutpara ypanuia (I'HY), Hanpasnsemslit Ha ganbHEH-
mee J000oTalnieHne, 1 CMEIIaHHOE YPaH-TUTyTOHUEBOE
TOIUIMBO B BHJE TeroBbliesstonmx coopok (TBC)
s peakropo BBOP-1000 [1].

Texnonoruss nepepaborkn OAT PT-2 Bxmouana
orepaiyio (HpaKIUOHUPOBAHUS C TIONydeHHeM (pak-
uui crponHuus—uesud, TIIO-P33. Meron nmogzeMHoro
3aXOpOHEHUS KUAKUX BbICOKO- (BAO) 1 cpeqHeakTs-
HeIXx 0oTX0710B (CAO) Obln mckimtoueH. I[lepepaboTka
xuakux BAO u CAO mpenmonarana ux yrnapuBaHUeE ¢
OTBEPXKIEHHEM KYOOBBIX OCTATKOB METOIOM OCTEKIIO-
BBIBaHMS U lIeMeHTHpoBaHus. XKuikre HU3KOaKTUBHBIE
orxonsl (HAO), B TOM umciie TpUTHEBBIE KOHJCHCATHI,
Mpe/nosarajioch HarpasiATh Ha MOJ3EMHOE 3aX0OpOHe-
aue [1].

B cBs13u ¢ HanmuUMEM OTIIOKEHHBIX M HE MMEBILIMX
MEPCTIEKTUB PEUIeHNH B MOMEHT pa3padoTKH, B Iep-

PAIIMOXUMMUS Tom 65 Ne2 2023

ByIO oduepenb, B dacTu obpamenus ¢ PAO, a Takxke
BCJICICTBUE JIPYTUX OOBEKTUBHBIX MpuyuH 1990-X TT.
3aBox PT-2 B ruraHupoBaBIieMcst OOJIMKE Tak M HE OBLT
JIOCTPOEH.

Tem me Menee, oOnmuk 3aBoma PT-2, ecnu paccma-
TPUBATh €0 C TO3UIUU CETOMHSIIHETO IHs, HE Ipe-
TepreN Cephe3HbIX H3MeHeHnH. OTnuyus 3aKiroya-
FOTCS JIUIIb B U30BITOYHOM, IO MEPKaM COBPEMEHHOTO
MOJIX0/Ia, TPOU3BOANTEIHHOCTH: B HACTOSIIEE BpPEMs
obmukom 3aBoja PT-2 mpencraBisercs TUpaKupye-
MBI MOIYITb, OOBETMHSIIOIIHH ITepeaeibl mepepadboTKu
OAT u dabpukanuu cBexero Torwwpa. [IpousBomu-
TEIBHOCTH MOAYJIS IEpepabOTKH TP TOM COCTABIISET
nopsigka 600-800 T OSAT/ron (okoHYATENbHAS MOIII-
HOCTB TpeOyeT pacueTHOro 000CcHOBaHU:). B kagecTBe
0e3aJIbTePHATHBHON TEXHOJIOTUU TUAPOMETAJLTYPIH-
geckoil mepepabotkm OST criemyeT paccMaTpwBaTh
Ilypekc-niporiecc (KJ1acCCMUECKHM, YHPOILEHHBIH WM
YCOBEPIIIEHCTBOBAHHBIN), C BO3MOXKHOCTBLIO (DpaKiiu-
OHHMPOBAHUS «KOPOTKOXKUBYIIEH» (pakuuu BAO or
nepepadotrku OAT (mpm HeoOxomumocTH). KoHeunsbie
npoaykTel nepepabotku OSAT mpencTaBisioT coboit
THY (ansa manpHE#ero mooOorameHus) Wikl ypaH B
(hopMe OKTaoKcHIa TprypaHa (3aKUCU-OKHCHU IS «KO-
POTKOI» CXEMBI — MPAMOTO HAIlpaBIIEHUS Ha CyOIH-
MaIUo), a TaKXKe JUOKCH][ IUTYTOHUS JUIsl TOIUIMBOO-
OccriedeHnsT YHEPTETHUSCKUX PEaKTOPOB Ha OBICTPBIX
WJIHM TEIJIOBBIX HEUTPOHAX, MOCTYMAONINIA B UHTETPH-
poBaHHBINA MOomyib (hadpukaruu YIIT.,

PA3ZBUTHUE TEXHOJIOTUMN 3ATI HA ®T'VII
«I'XK»

Muccua I'’XK

BekTrop mo3TanmHoro MnpuOIMKEHUS K KOHIICTITY-
ajpHON Monenu 3aBonma PT-2 oOycnoBun pa3Butue n



KOJIVITAEB, AITAJIBKOB

106

"[4IroX10 dIHEuINeonred o1ardodr — O J [ ‘OgMITIOL
QOHITMONO QOHHEBIIONO — DM O ‘eldregon rurrogdexur uianHedodudorx — )7 ‘arorugegeed uranrodorogorik umiior — Jg A1 edoodruriondi — pql, (OJII]) HILOUR
-00ged xo1 ‘m1dogo oUMOoIKIAII9gorIdL dumaerogedro — D 1 :19dArengodooy ‘[1] 7-1d droges eH | KO Wirogedodon eWox0 KeNOOhUIOLOHXOL KBHONOLULINOY '€ “dUJ

OUHOIMAd QOHHOOILO ' —

000I-dedd
D4l

QUHOHOJOXBE
IBOHOI'HOY

yigagouind
BINIAT d
Dgl1 exdogo
cedu 03[ A ereHuded erHatediove ‘UEdIOUHOIG0L0IE]
gunedonorog [PHOTRAIONE DION
€l pusomkdoarpf | oumaIKdoa1IO d eardToggHod
A AA A ﬁ g010dogo
exrogedodor |
% VY'Y Y M ) g MOITALE QUHEBNIIID %
1 9MHEBE0292d
KUEON U BUNHOA LD T SHHEEEEOINOL00 -
onHoKdogL 7 [AOLBOHOITHOM U BIHIT ﬂ Anzogededarren
O ol o1-1A eresuded OdX
s ounegudern g HEII BH _ 40MIOdOL SUHIIMION) _ <
ounHeauden g eHRAA
> 4 ﬁ THONOUT
| | 35— rd > 4 | Leonorno LITHHOHI00()
doaroed _ A KUHOLAII v
godoaroed 11999100
‘ONH XIGHROIOIT | || ounegodunoumiedd) U eHedA dornoxonr ooamodu €
HoIog onneanden g unmiedoxe unmedrode HOOWOOMHIKALIOII Ledaeog
L ITATT H -] A DAY QOMOORHINHXOWER |
_ ﬁ ﬁ 7 I ddAIl %0L -
€O +AIX 00L+
. HNMU > Y L
d B Eﬁo:owE noHredgcog (T [_wanpeq [ ) o mn+ %Gmhxuom " mmwmm o%%%%mﬁomm
U eIHI 01-]] ereHuded RINIUT KRSOINHIDKOJ\ XI9HHEIMIOWO l———
—~—U- ounHeaunden g ol ereHuped ouHoIrgOL0IUd] | eHRAA
vy ouHeauden g 7'y EOMWMWUHW%O
HN—\
\_ M _J T T A‘momudmoij\ _ ﬁ
| godoaroed dogroed BHOQUIIOW numiediode > B¢ OUHEIE
dogioed  [KIHEHLIESHIadD HI980043] gugdoy | r IO | R sszmmMSxm
MI990043)] ouneandenS e " reaudeg > IDIMI ]
- Legdooor g 4 4
*Eméoﬁsmomm&ooomv 7 ? ﬂmm_\nﬁ %0L + P91 %0¢ AI%60L + PIL%0¢
LeHuded
fONH [$MIIOHXOL M BUHALIOH LedLoded J) [
v ¢ONH ¥earesodudonaiog QUHAIILIEI() —>Axrogedadan eH yored )
e ORI T owiadosiong
LBOHAI'HOY O LBOHIIHOY]
q Trodeg 0 o|+|o~- 3410 7-1d Yodeg

PAJIIMOXVMMUS Tom 65 Ne2 2023



CTAHOBJIEHUE U 3AJIAUM PATMOXUMHUYECKHX TEXHOJIOT I

107

Puc. 4. [Tnomanka 3aBona perenepanuu Torwmsa (3PT) XK.

(dhopMHpOBaHHE COBPEMEHHOTO OOJHMKA TPEANPUSTHS,
BKuTROgarotero xkomruieke xpaammuim OSAT PY BBOP-
1000 («mokporo» ¢ 1985 1. u «cyxoro» ¢ 2015 1) u
PBMK-1000 («cyxmux», 2011, 2015 TT.), ONBITHO-/IE-
MoHcTpanuoHHbii nentp (OLL) no nepepadorke OAT
PY BB3P-1000 (2015, 2023 rr.) na momaske 3aBoaa
pereHepanuu ToruBa (paHee — M3oTomHo-xMMUYe-
CKHi1 3aBO1I, pHc. 4), a TaKKe MPOU3BOACTBO ypaH-ILTY-
tonueBoro MOKC-tommusa ans PY BH-800 (2015 1)
C YCTaHOBKOH MEpPEOYNCTKU TUTYTOHMSI Ha ILIOIIAIKE
3aBoza (habpukaiuu ToruuBa (Co31aHHoro Ha Oa3e Pa-
JTUOXUMHUYIECKOTO 3aBOJIA).

PasButue BbllIEyKa3aHHOW NPOMBINUICHHONM WH-
(bpacTpyKTypsl CPOPMHUPOBAIO COBPEMEHHYIO MHC-
cuto I'XK, 3akimodaronryiocss B «CO3JJaHUM IOJHOTO
TEXHOJIOTUIECKOTO KOMILUIEKCA B O0JACTH OOpaIieHus
¢ 0TpabOTaBIINM SEPHBIM TOIUIMBOM SHEPTeTHUECKUX
PCAKTOPOB U 3aMbIKaHUU AJCPHOI0 TOIIJIMBHOTO HUKJIA
Ut obecrniedeHnst Poccrm SKoJI0THYeCcKH YUCTON 1 0e3-
OIACHOU YHEPrUe aTomay.

CO3JAHHUE OA11 ITO TIEPEPABOTKE OAT

OmnbITHO-IeMoHcTpannoHHbId 1eHTp (OALL) no me-
pepabotke OAT na ['’XK koHLENTyanbHO MpeACTaBIIs-
eT co0O0il ONMBITHOE PATNOXUMHYECKOE MPOU3BOACTBO,
MPEAHA3HAYCHHOE Uil OTPAa0OTKH HOBBIX pEIICHHUM
U BIEpBbIC pa3pab0oTaHHOrO OOOPYHAOBAHHUS C IIEIBIO
BBIJIAYN MCXOIHBIX JAQHHBIX U1 OyAyIIero IOJTHOMAac-
mrabHoro 3aBona (PT-2), cpean 0CHOBHEBIX Tienel co3-

PAIMOXUMMUS tom 65 Ne2 2023

JaHus KoToporo (cornacHo T3 Ha pa3paboTKy MpoeKTa
O/ILI, 2008 1.) cmemyeT BBIACIUTD CIACIYIONTHE:

— co3nanue OIL] mo pagunoxumuyeckoil nepepadboT-
ke OAT peakropo ADC pasznuyHoro tumna (0a30BbIN
Bua OSAT — BBOP-1000);

— oTpaboTKa HOBOTO, NEPCIEKTUBHOIO 000pY/I0Ba-
HUSI JUTS IPOBEPKH HOBBIX TEXHOJOTMYESCKHUX MPOIEC-
coB niepepadotku OST, meTonoB 1o obpareHuro ¢ PAO
Y MTPOBE/ICHHIO UCTIBITAHMI MACIITAOHBIX SKCTICPUMECH-
TaIbHBIX PaboT;

— IOJY4YeHHE UCXOAHBIX IAHHBIX IJI HMPOEKTHPO-
BaHMs, CTPOUTEIbCTBA U IIyCKa KPYIHOMAcIITaOHOIO
3aBoza 1o nepepadorke OAT;

— oleHKa Bo3MokHOCTH mepepabotku OTBC ¢
«TpOOIIEMHBIM» TOTUIUBOM;

— orcytcrBue copoca XKPO ot nepepadorku OAT.

B nactosimee Bpems skcmyaramust OALL na XK
(puc. 5), naunnas ¢ 2015 ., ocyniecTBiIsIeTCs B 00beMe
«TIEPBOTO» MYCKOBOIO KOMIUIEKCA, MPEICTABIISIOIIETO
co00# KOMIUIEKC HCCIIEIOBATEIBECKUX TOPSYUX Kamep
(UTI'K) ¢ ananutuueckoit naboparopueid. Mugppactpyk-
Typa komiuiekca MI'K OJIL, Bxmrouaromas IeBATH
MCCIIeIOBAaTENIbCKUX KaMmep, MO3BOJIIET pean30BaTh
nonHbIN UK riepepadboTku OST ¢ oTpaboTKoi U mpo-
BEPKOW peKMMOB MPUMEHHUTENLHO K 0230BOI TEXHOIIO-
run O/IL] B monHoM pa3Butuu. B HacTosiee Bpems: Ha
00BbEKTE BBITTOTHSICTCS Paj] UCCIIS0BATEIbCKHX PadoT,
CBSI3aHHBIX C IepepaboTKON pauHATOB, COPOLIIOHHBIM
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Puc. 5. OmnwrtHO-nemoHcTpaumonusiii nentp (O/Ll) mo
nepepaboTke OAT na ['’XK.
BBIZICJICHUEM I1€3WsI U CTPOHITNS, OTBepkIeHneM BAO
B cBsizke CBU-neHuTpaiuu ¢ miaBjieHueM B Myheib-
HOU meun u np. 3aBepuieHue crpourtensctsa O/ B
MIOJIHOM pa3BUTHUH Ooxuaaetcs B 2023 r., BBOJ B SKCILIY-
aranuio 1 Hadano nepepadbotku OSAT — B 2025 1. [3].

K coxanenuto, B nHayane 2000-x IT. Ha »Tane ONpo-
exkrupoBanust Ol npousomien pa3psiB cBsizu PT-1 u
PT-2, B pe3ynmpTare KOTOPOTO pa3pabOTIHKH TEXHOJIO-
ruit O/ALL OTCTYnWIN OT CIIOXKUBIIEHCS paHee MPaKTH-
KM B IOJIb3y pealn3allid WHHOBALMOHHBIX PEIIEHHUH
B TexHoioruu OJLl, He B MOJHOM Mepe HCNONb3ys
IIPU STOM OMBIT M ToTpedHOCTH Tuomanku PT-1 mms
BO3MOJKHOCTH OTMPOOOBaHUsI U mojdopa Hanbomee orl-
TUMaNbHBIX pemeHui ans npoekta O/ILL. Oto xe 00-
CTOSITEICTBO OTHOCHUTCS U K LI€JIEBBIM NIPOAYKTaM Iie-
pepabotku OSIT: Ha 3Tarne NMPOEeKTUPOBaHUS HE ObLTH
JOJDKHBIM 00pa3oM c(hOpMYyIHpOBaHbI TPEeOOBaHUS K
KOHEUHBIM NPOAYKTaM IepepadoTKu, B KadecTBE KO-
TOPBIX IIPOEKTOM OBLIHM MPETyCMOTPEHBI TOPOLIOK OK-
TAaOKCHJIa TpUypaHa (3aKUCH-OKUCH) U MOPOIIOK CMe-
LIaHHBIX OKCHUJIOB YpaHa, IITyTOHUS U HENTYHHUS.

C nmo3unum CerogHsIIHEro JHS MPOMCXOIUT Mepe-
OCMBICJIEHHE KaK HETIOCPECTBEHHO MPOEKTHBIX TEXHO-
noruid O/IL1, Tak ¥ KOHEUHBIX MPOLYKTOB MEPEPAOOTKU
OST sHepreTMUECKHUX PEAKTOPOB Ui LEJEH TOIUIH-
BooOecneueHus neicTBytomiero peakropa bH-800 u
co3naBaembeix BPECT-O/]-300 1 BH-1200M. B 2022 1.
MIPUHSTO PEUICHUE O BHECEHUH M3MEHEHHH B 0a30BYIO
texHosnoruto OILL ¢ yctanosnenuem ['HY u nuoxcuna
IUTyTOHMS B KQUECTBE LIEJIEBBIX IIPOAYKTOB IepepadoT-
ku OAT s obecrnieyeHust MOTPEOHOCTH PEaKTOPOB Ha
osicTpbix (PBH) n trenossbix nelitponax (PTH) B pere-
HEPHUPOBAHHBIX MarepHanax [2, 3].

KOJIVITAEB, AITAJIBKOB

Ha ocHoBaHuM BBIIIEyKa3aHHOTO PEIICHNS HAYWHAS
¢ 2023 r. ulaHupyeTcs MOAECPHU3AIMUS TEXHOJIOTnYe-
ckux otneneanii OJILl. OcHOBHBIM, peaTn30BaBITUMCS
YK€ K HaCTOSILLIEMY BPEMEHH PUCKOM SIBIIsIETCsI oOecrie-
YyeHne paboToCIOCOOHOCTH KPUTHUECKH BaXKHOTO 000-
pYIlOBaHHA M €r0 PEeMOHTONPUrogHOCTh. Ilo pesyns-
TaraMm IMycKo-HajiagouHbix pa0doT Ha OJILl BbIsSBICHBI
OCHOBHBIC HAaIpaBJeHUS (TEXHOJIOTHUYECKUE Nepere-
JIBI) JUISL TIPEBEHTHBHBIX MCCIIEOBAHUN IS TIPUHITHS
CBOEBPEMEHHBIX PELICHUII O BHECEHUH HEOOXOIUMBIX
n3MeHEeHHH. K TaKOBBIM OTHOCSITCS OTIEPAIHH U 000PY-
nosanue pyoku u Bonokcupanuu OST, pactBopenus u
ocemtenus (nearpudyru) OST, ynmapuBanust u ocre-
kjoBbIBaHUS BAO, momydeHus mopoka cMelnlaHHbIX
OKCHJIOB aKTHHHJOB (IO TPOEKTY), ACHUTPALUN ypa-
HUJIHUTpPATa, XpaHEHUs! OTPabOTABIIETO 3KCTPAreHTa.

C y4eToM BBIICU3IIOKEHHOTO, UCXO/ISI, B TOM YHC-
Jie, U3 OCHOBHBIX TIOJIOKEHUH aKTyallM3UPOBAHHOW B
2022 1. Konnenmuu obpamenus ¢ OST T'ockopriopa-
uuu «Pocarom» Ha 2023-2035 rr. ¥ NEPCHEKTUBHI 10
2050 r., mpeamonaraercsi CIEAyIOmas CTPATErusl dKC-
rryatauuu 1 pazsutus O/L:

1-ii 3Tan — paspelieHue Ha BBOJ B AKCILTyaTallUI0
O/I11 o mepepadbotke OTBC PY BBOP-1000;

2-# 3Tan — TEXHUYECKOE MEePEBOOPYKEHUE OTAEe-
Huit O/IL, nagamo mepepabotku OST BBDOP-1000 c
MOJyYeHUEM BOCTPEOOBAHHBIX B JIByXKOMITOHEHTHOW
siiepHOM sHepreTrke PO 11e51eBbIX NPOAYKTOB Mepepa-
0O0TKH;

3-if atan — pexonctpykius O/IL] ¢ co3manuem uH-
TErpupPOBAHHOTO MOAYJs (habpUKaLUK ypaH-IUTyTOHHU-
esoro Tora (PEMUKC-C/ret. u p.) B KOHICTIIUN
JIByXKOMIIOHEHTHOH siiepHOi 3HepreTuxku PO.

CJIOXKUBHIAACA ITPOOUIIBHOCTD
[MPOMN3BOJACTBEHHbBIX IIJIOIIAIOK
KOMBHMHATOB

AHQJIOTHYHO CIIOKMBLIMMCSI Ha 3Tale CO3AaHUS U
CTAHOBJICHUS PAJUOXUMHUYCCKUX TIPOU3BOACTB TPEX
komOmHaToB I'XK, [10 «Mask» u CXK Bo BTOpOii T10-
JIOBHHE IIPOIUIOrO BeKa 0COOEHHOCTSM TEXHOJIOTHH U
MOJXOZI0B (TIPE/ICTABICHHBIM B Talm. 1) Ha cOBpeMeH-
HOM JTare pa3BUTUs copMmHUpoBaiach 4YeTKasl IMpo-
(GUIBHOCTh KOKJIOH M3 MPOMBILUICHHBIX MJIOMAI0K C
COOCTBEHHOM cTpaTeruei pa3BUTHSI.

Tak, mepcnektuBbl pazButus [10 «Mask» cBs3a-
HBI C 3aIlJIaHUPOBAHHOU MonepHu3auuen 3asoga PT-1

PAJIIMOXVMMUS Tom 65 Ne2 2023
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Puc. 6. ITnomanka 3aBoga PT-1 na ITO «Masik».

(puc. 6) ¢ menplo yBeIHYEHHs MPOU3BOAUTEIHHOCTH
W pacIIMpeHus HOMEHKJIATYyphbl IepepadaThiBaeMoro
OiT [2].

CXK cdopmupoBaincs B KadecTBe pedepeHTHOU
mromanku aemoncrparuu 35 TL[ PBH, ommankm Tex-
HOJIOTHH OOpAIIeHUsI CO CBEXKHUM U OTPaOOTABIINM HH-
TpuaHbIM ToruBoM PBH B pamkax OnbITHO-Z€MOH-
CTPAllMOHHOTO 3Hepreruueckoro kommiekca (OJK,
puc. 7) — mporoTuna cepuitHoro B nepcrekruse [1po-
MBITINIEHHOTO 3HeprokoMIniekca (I19K).

I'XK, B cBOIO OuUepenp, MPOAOIIKAET CIIEOBATh 3a-
JIO)KEHHOH Ha sTane (opMHPOBaHMA OOJIMKa 3aBOIa
PT-2 uneomornu co3manus MOTHOTO ITUKIIA OOpAIIEeHUS
¢ OAT cepuitnpix PTH. Bo3aMo)xHOCTh MakCHMaIbHOTO
3aJ1efiCTBOBaHMsI ICHCTBYOMIEH HHPPACTPYKTYPHI I1JI0-
maaku 3PT (komrmiiekca «MOKPOTo» U «CYXHX» XpaHu-
mumg OST, O/IL]) Hapsity ¢ OmBITOM MPOMBIIIIICHHOMN
skcrnTyaranuu npomnssonctsa MOKC-rommBa mist PY
BH-800 benosipckoit ADC 1o3BoJISET CYUTATH 1IeNIeCco-
oOpasHbiM pa3merienue Ha ['XK 3aBoga (momyns) PT-2
st nepepadotku OAT u pabpukannu cBexero Torm-
Ba CEPUMHBIX HEPreTHUECKUX PEaKTOPOB 1Jis odecrie-
YeHUs! BHYTpEeHHHX roTpedHocTei PO (puc. §).

CrapToBaBiue pabOThl HaJg MPOCKTOM CO3IaHHS
Ha I'XK B cpeaHecpouyHOi NepcreKkTUBE HCCIENOBA-
TEJIBCKOTO JKHJIKOCOJIEBOIO PEAaKTopa C MEPCHEKTUBOM
CO3JIaHUsI TIPOMBIIIICHHOTO PEaKTOPa-CKUTaTeIst MU-
HOPHBIX aKTHHUAOB OT mepepadotku OAT mormuno
BIIMCBIBACTCS M 3aBEpLIaeT OOJIMK €AMHOIO TEXHOJO-
THYECKOTO KiacTtepa (KOMITIEKCa) TPOU3BOJICTB IO 00-
pamenuto ¢ OSAT B cocTaBe MOITHOCTEH 1O XpaHEHHIO
u nepepadorke OAT, pabpukanuu ypaH-TITyTOHUEBO-
ro TOIUIMBA M3 MpoxykToB nepepadoTkn OAT, nndpa-
CTPYKTYPY 1O YTHIM3AaLUH BBICOKO PaJIUOTOKCHYHBIX
MUHOPHBIX aKTHHUAOB C BO3MOXKHOCTBIO INTyOHHHOTIO

PAIIMOXUMMUS Tom 65 Ne2 2023

3axoponeHuss BAO (IlogzemHas wccnemoBarenbcKas
nmaboparopus (ITMJI) HmwkHEKaHCKOTO MaccHWBa), UTO
ITO3BOJIUT:

- I[06I/ITI>C$I MHWHHUMAJIBHBIX U3ACPKEK U OKOJIOTHYC-
CKHX PUCKOB;

— MUHUMM3HUPOBATh IIEPEBO3KU IITyTOHUS U pereHe-
PUPOBAHHOTO YpaHa;

— TMPUMEHHUTH TEXHOJOTHH (PAKIIHOHUPOBAHHS
BAO u mosxuraHust MUHOPHBIX aKTHHUIOB.

CrnoxwuBiiascs NpoQUIBLHOCTE U paclpelieiiCHue
pemraembix B oOmactu 3ambikanus SATL 3amau mexy
TpeMsT TPEANPHATHIMA HE TOJIHKO HE JUIICHBI TpPaK-
TUYECKOTO CMBICJIA, HO M MOTYT SIBIIITHCSI B3aUMO00O-
TalaloIMMi TIPH BBICTPAUBAaHWHM ONTHUMAIBLHOW KO-
oTIepaIiy, UCXOAs W3 MPHHIUIMTHAIBHBIX TOJ0XKECHUN
U myTel peanuzanuu ofo0peHHoi B ampene 2022 T
Crparernueckum coBetoM ['ockopnopauuu «Pocarom
Crtparernn pa3BUTHSA SACPHOHN dHEpreTuku Poccnun mo
2050 r. m mepcniekTuBsl HA iepuof 10 2100 1., ABISIACH
npooOpa3oM co3aaBaeMol JBYXKOMIOHEHTHOW saep-
HO¥t sHepreTuku PO [4].

3AKIIIOYEHHME. AKTYAJIBHBIE BOITPOCBHI
ITEPEPABOTKH OAT

B pasmene copmynupoBaH psii aKTyaJbHBIX BO-
IIPOCOB U BBI30BOB, B HEKOTOPOI CTEIIEHU MTPOBOKALIH-
OHHBIX TI0 CBOCH CYTH, HO TPEOYIOIINX OCMBICICHUS 1
MOVCKA COIAaCOBAaHHOTO PELICHUs B caMoe Oikaiiiee
BpeMsL.

1. Konuenuus u 3agaunM pa3zBuBaeMoro lockop-
noparueit «PocaromM» TPOXYKTOBOTO HAaIpaBICHUS
«CoanancupoBannbiii SITL», npeacTaBisioNIero co-
00H «...KOMIUIEKC MPOAYKTOB U YCIYT M YHUKAIbHYIO
ousHec-mMonenb i 3apyoexnbix ADC ot nepepabot-
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ku OAT u ¢pabpukanuu ypaH-TUTyTOHUEBOTO TOILIHBA
JI0 YTUJIN3ALUN MUHOPHBIX aKTHHHUJIOB B POCCHUICKUX
PBH, nHanpaBneHHbIN HA TOAAEPKKY YCTOMUUBOTO pas3-
BHUTHSI ITI00ATEHON aTOMHOU YHEPTETUKU U MHTETPAITUIO
ycnyT poccuiickux peakropoB PBH B nungpactpykrypy
MHPOBOM ATOMHON SHEPreTUKH...», COCTOAT, MPEXKIE
BCEro B CYLIECTBEHHOM COKpAIIEHHMH OOBEMOB INIy-
OMHHOTO 3aXOpOHEHHWs B cTpaHax pasmemieHus ADC
(xiroueBasi LEHHOCTb Ul 3apyOCKHBIX 3aKa34HMKOB,
110 MHEHHUIO pa3pa0OTUYMKOB), yCTPAaHEHUN HAKOIUICHHUE
IUTyTOHUS M MUHOPHBIX aKTHHHUJOB C JIOCTHXKEHHEM
panuanMOHHON YKBUBAJIICHTHOCTH B TJIOOAILHOM Mac-
mra0e.

Aensiomes au, 6 ceA3U ¢ IMUM, IKCHOPIMHO-OPUECH-
MUposanuvie MOWHOCMU NO nepepabomke 3apyodedic-
noeco OAT ADC ¢ ¢paxyuonuposanuem u omeepaicoe-
Huem kopomroscusywei ppakyuu BAO u 3a600(bl) no
nepepabomxe naxonnennozo poccuiickoeo OAT npo-
uzgoocmeamu-ananocamu? OUEBUIHBI Pa3TUUUs Kak
HEIMOCPE/ICTBEHHO CTOSIINX Tepe]l MPOU3BOIACTBAMU
(17151 BHEIIHETO PhIHKA U MOTPEOHOCTEH BHYTPEHHETO
peiaKa PD) 3amad, Tak u, COOTBETCTBEHHO, B 0a30BBIX
TpeOOBAHMIX K TEXHOJIOTHSAM IepepaboTKH, U4TO Tpe-
Oyer 4eTkoil (popManm3anyuy Takux TPeOOBaHUH NPHU
cozmanun moaynei nepepadotku OAT poccuiickux u
3apy0ekHbIXx ADC MPUMEHHUTEIIEHO K COOTHOIICHUIO
r1younsl niepepadotku OAT (c/6e3 dpakuuoHUpoBa-
HUS) C COOTBETCTBYIOIIMMH CTOMMOCTHBIMH H 3KOJIO-
THYECKUMH TTOKA3aTeIsIMH.

2. C ydeToM mambHEUIIETO OOpaIeHus ¢ yXe Ha-
KOTUICHHBIM 00beMoM (60s1ee 6 TBIC. T) OTBEPIKICHHBIX
Ha [IO «Mask» B amoModocdaTHYIO CTEKIOMATPH-
ny PAO, coxepkamux, B TOM YHUCIE, AOITOKUBYILINE
OCKOJIKH JICJICHHUS U SIJICPHBbIC MaTepUAIIbI, BBITIOIHSIC-
MBIM paboTaM 1o 000CHOBaHMIO OE30MaCHOTO 3aX0PO-
HEHUS U JIOJITOCPOYHOro oOecrieueH st 0e30MacHOCTH
OOPOCHIIMKATHBIX CTEKOJI C BKIodeHHBIMH PAO mipu-
MEHHUTENBHO K 3a1auamM co3aanus [11MJI HuxHekaHcko-
TO MacCHBa, a TAaK)Ke aHAIIN3y MPUMEHIUMOCTH Pa3Iny-
HBIX MUHEpanonono0Hex MaTpull st BAO, ocraercs
OTKPBITBIM BOIIPOC TPEOOBAHMUHA K MaTpUIAM ISl M-
mobunuzauu PAO ot nepepabotku OAT.

Bosmooicno u npu smom coz0anue mampuywl, om-
seyarouyell HeoOXOOUMbIM COBPEMEHHBIM MPeOOBAHUSIM
3aKOHOOAmeNbCmea 6 uacmu obecneyenus Oesonac-
HOCMU U SIGNAIOWEUCS NPU IMOM  IPOMENCYMOUHBLM
MEXHONOSUYECKUM HPOOYKIMOM, 4O NO360AUM 6 OY-
oywem npuHsmsv peuienue aubo 00 OKOHUAMETbHOM

KOJIVITAEB, AITAJIBKOB

ee omeepoicoenuulocmexnosviganuu, aubo o ee nepe-
pabomre ¢ yenvlo U36ieUeHUs HeoOXOOUMbIX KOMHNO-
Henmog? Ilpuemnemvr au ¢ wacmu oopawenus ¢ PAO
(BAO) omnooicennvie pewienus uiu HeobXooumo cie-
008amMb NO NYMU UX OKOHUAMETbHOU UMModuIu3ayuu?
[IpuMeHeHue yKa3aHHOTO MOIX0/a TTO3BOJIHUT HE TOJb-
KO PELIUTh BOMpPOCH! Oe3omacHoro obpamienus ¢ PAO,
OCOOCHHO Ha 3Tale MPEACTOAIIErO 3alyCcka HOBBIX
pagunoxumudeckux mpousBoAcTB Ha I'XK u CXK, HO
U HE OOpeMEHSTh «HacenuemM» Oymyliue MOKOJICHUS
ATOMIIKOB.

3. Cywecmeyem nu KOHKYpeHyus 6 4acmu mexHono-
eut oopawgenus ¢ OAT ¢ PO? PeanbHol KOHKYPECHITUH
MEX/y IUIOIIA/IKaMHU TPeX KOMOMHATOB HE CYILIECTBYET
C YYETOM BBIIICONMUCAHHON CIIOKHUBIIEHCS TPOPHITBEHO-
CTHU Y NIEPCTICKTHUB Pa3BUTHS KAXKIOTO U3 TPEIIPHSTHIA.

KOH®JIMKT UHTEPECOB

ABTOpBI 3asBIAIOT 00 OTCYTCTBUU KOH(IMKTa WH-
TEPECOB.

CIIMCOK JIMTEPATYPbI

1. Oruer mo pa3paboTKe KOMIUICKCHOM TEXHOJIOrHYe-
ckoit cxembl niepepadotku OST Ha 3aBome PT-2. UHB.
Ne 43510/]1CI1, 1992.

2. Ipuxa3z Tockopnopauuu «Pocarom» ot 05.12.2022
Ne 1/1618-I1-nct «O6 yrBepkaennn Konnenmn odpa-
IIEHHUs ¢ OTPabOTaBIIMM SJEPHBIM TOIUIMBOM [ OCKOp-
nopammu «Pocarom» Ha 2023-2035 romsl M mepcrek-
TuBy 10 2050 TOoma ¥ mepedHs IeNeBIX MoKa3aTese n
WHJIUKaTOPOB MEPOIIPUSATHI 10 00paIIeHHIo ¢ 0Tpado-
TaBIIUM SIIEPHBIM TOIIIIHBOM.

3. Pemenne or 21.08.2022 Ne 1-8/27497-BK o BHeceHnn
U3MEHEHUH B 633OBy}O TE€XHOJIOT'NKO OIBITHO-ACMOH-
CTPAIMOHHOTO IIEHTPa (BTOPOTO ITyCKOBOTO KOMILIEKCA)
o TepepaboTKe 0TPabOTABIIETO SIIEPHOTO TOTUTHBA Ha
OCHOBE MHHOBAITHOHHBIX TEXHOJIOTHIA.

4. Crpareruu pa3Butus siepHoit sHepretuku Poccun 1o
2050 r. u mepcnekTuBsl Ha nepuof a0 2100 r. YTBep-
XKIeHAa TMPOTOKOJIOM Crtparerudeckoro

coBeta lockopmopammu «Pocarom» ot 11.04.2022

Ne 1-CC/14-Ip-gact.
PAJIMOXUMMUS Ttom 65 Ne2 2023
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