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CAPBIKAHATTbI CPEKC L

Cobekc »cenmokpeinoeili — Sphex flavipennis

ot B KasaxcTtaHe obuTaeT okosio 40 BUA0B po-
tomx oc (cemeincteo Sphecidae), n cdekc
YKENTOKPbINbIN (Ka3. — «CapbIKaHaTTbI

cheke») ganHol 26—32 mm — cambli
KPYMHbIN U3 HUX.
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Cdekca KenTokpbINoro MoXHo BCTpe-
TUTb Ha tore, IOro-BOCTOKE U 0ro-3anage
KasaxcTaHa: B nycTbiHe KbI3bIKym, Ha
bapcakenbmece n KynaHabl y Apanbckoro
mops, B AonnHe pekn Une, B nyctbiHe bet-
nakAana, Ha nosyoctpose MaHrbIWNAK U B
CeepHom lMpuKacnuum, a TakKe B 3anagHom MNpubanxawbe; B Npearopbax U HU3KOropbax xpebToBs:
3aunuiickoro Anatay, etbicyckoro (sKyHrapckoro) Anatay, Kapatay, KapkaHTtay u Kuprusckoro.

YIrPO3bl 419 BUAA
Pa3pyLueHMe rHé3,q: CCbEKC cTpouT I'Hé3£|,a B 3emne, n X03AMCTBEHHanA AeATeNbHOCTb, BblNAC CKOTa U ABUXXEHNE TPAHC-
nopTa MOryT NnpnBecCTn K COKpaleHno mecTtoobuTaHui oc.

YHUUTOXKEeHne 4e/IOBEKOM: pegKyro ocy y6VIBaI'0T, nyTaA c wepwHem, Uam NoBAT ANA SIHTOMOTIOTUMYECKUX KOI'II'IeKU,MVI.

IV kKaTteropus.
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KA3AKCTAH ATOM ©HEPKOCIBIHIH
MAhAHADIK OUANOMDI:
WNE 2025 KOPMECIHAET KASATOMOHEPKCIMN

Ka3aKkcTaHapIK Aenerauma Mapuk KanacbiHAAa 6TKEH aTOM 8HEepKaCibiHiH, eH, ipi xanbikapanbik anaHpl — World Kepme asacbiHaa Orano KOMNAHMACBIHbIH, ceccuAcbiHaa KasaTomeHep-
Nuclear Exhibition (WNE) KepmeciHe KaTbicTbl. Byn ayKpimapl Wapa aTOM 3HEPreTMKachbl CanacblHAAFbl COHFbI K9CINTiH, CTPaTerna aHe XaiblKapanblk AaMy XeHiHaeri 6ac AnpekTo-
TEXHONOTUANDIK, KETICTIKTEP MEH MHHOBALMAMDIK, WewwiMmaepai yebiHaTblH 80-HeH acTam engeH kenreH 1 000-fa pbl [acTaH KowepbaeB canaHblH, Kasipri axyanbl MEH famy NepCnekTu-
KYbIK XKETEKLLI KOMNaHUAHbI Bip anaHFa KuUHAAbI. BaslapblHa TOKTa/biM, KOMMAHWAHbBIH, Heri3ri cTpaTernsanbik HacbiMabik-

WNE 2025 kepmeci Kayincisfik, TYPaKTbINbIK KIHE KOMIPTEKCI3AEHAIPY KafuaaTTapbiHA Heri3genreH atom TapblH TaHbICTbIPAbI. OHbIH, aNUTYbIHLIA, XaNbIKapablK SPINTECTIK, TYPaKTbI
SHepreTUKacbiHbiH, bonalarbiH alKpIH KepceTteni. PpaHuma, AKL, Kbitair, *anoHus, OHTyCTiK Kopes, BipikkeH OHAIPIC }KaHe ayanTbl KeTKi3y Ti3beri — anaarbl KeseHaeri 6acTbl 6afbiT-
Apab OMmipnikTepi KoHe o3re Ae enaepaiH KOMNaHUANAPbl TOMEH KOMIPTEKTI HepreTUKara Kellyre bafbiTTanfaH TapAabiH Bipi.
3aMaHayu a3ipaemenepiH TaHbICTbIPAbI. WNE 2025 kepmeciHe KaTbicy Ka3aTOMeHepKacin YLWiH XanblKapanblk,

KasaKcTaH aTbiHaH Kepmere besnceHe KaTbiCbin OTblipFaH KaszaTomeHepkacin — Tabufn ypaH eHAipy 60ibiH- AManorTbl TEPEHAETYrE, KaHa CEPIKTECTIKTEP OpHATYFa XaHe Ka3akcTaH-
Wa aneMAjiK Kewbacwbl api enimisgdiH, aTom canacbiHAafbl CTPATETMANBIK MYAAENEPIH XanblKapanblk AeHrenae HbIH, aTOM 6HepKaCibiHAeri peniH oAaH api HblFalTyFa MyMKiHAIK Bepesi.

inrepineTin Kene KaTkaH KOMMNaHWA. Ka3aTOMeHepKacin KahaHAblK SHEPreTMKaibIK Kayinci3aikTi HblfanTyfFa,

o . . : «KaszamomeHepkacin» YAK» AK
COHAaW-aK Kayinci3 *KaHe OPHbIKTbI ALPONbIK SHEPTreTUKaHbl AaMbITyFa eneyni yaec Kocbin Kenegi.

6acnaces Kbiamemi
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- The Kazakh delegation took part in the World Nuclear Exhi-

S bition (WNE), the largest international exhibition of the KAZAKHSTAN 'E

Q nuclear industry held in Paris. This global platform brings to- =

% gether around 1,000 companies from more than 80 count- AT THE CENTER e

:T ries and showcases advanced technologies and key trends in =

o nuclear energy development. S

. WNE 2025 clearly reflects the future of nuclear energy, fo- OF TH E G I-O BAL

cused on safety, sustainable development, and decarboni-
zation. Companies from France, the United States, China, Ja- N UCLEAR AGEN DA
pan, South Korea, the UAE, and other countries are presenting
innovative solutions that support the transition to a low-carbon economy and strengthen energy security.
Kazatomprom, the world’s leading producer of natural uranium and Kazakhstan’s key representative on
the global nuclear stage, was an active participant in the exhibition. The company consistently contributes
to the development of safe and sustainable nuclear energy, expanding international cooperation and streng-
thening trust among partners worldwide.
'—"“ As part of the business program, during a session hosted by Orano, Kazatomprom’s Chief Strategy and In-
ternational Development Officer, Dastan Kosherbayev, presented an overview of the current state of the in-
dustry, outlined forecasts for its further development, and highlighted the company’s strategic priorities in the
context of the global energy transition.
Participation in WNE 2025 once again confirms Kazatomprom’s status as one of the key players in the glo-
bal nuclear industry and underscores Kazakhstan’s commitment to actively shaping a sustainable energy future.
Press Service
NAC Kazatomprom JSC

KASAXCTAH -, e o W =) e e
B LIEHTP T N A !
MWUPOBOW ATOMHOM NOBECTKM

KasaxcraHckas generaupa npunana yyactne B World Nuclear Exhibition (WNE) — kpyn- ' \ : Z = - | ~ ' \ c
HeMWwen MeXayHapoAHOM BbICTaBKe aTOMHOW oTpacau B Mapuke. 310 rnobanbHas nnatdop- ‘ = 1 _ ‘ 4
Ma, 06beauHatowan okono 1000 komnaHui U3 bonee yem 80 CTpaH MUPa U AEMOHCTPUPYIO- - = TTwmay, - WAE , — : ! o — = ) ot . :

L3 NnepeaoBble TEXHOMOMUM U K/TKOYEBbIE TPEHAbI PA3BUTUA AAEPHON IHEPTeTUKM.

BbictaBka WNE 2025 HarnsagHo oTpakaeT byayliee aTOMHOM SHePreTUKM, OPUEHTUPOBAH-
HOM Ha 6e30MacHOCTb, YCTOMYMBOE Pa3BUTHE U AeKapboHM3aumio. KomnaHum u3 ®paHumm,
CLA, Kntas, AnoHuu, KOxHon Kopeun, OAD v gpyrux CTpaH NpeacTaBAftoT MHHOBALMOHHbIE
peLeHuns, CnocobCTBYOWME NEPEXOAY K HU3KOYINEPOAHON SKOHOMMUKE U YKPENNEHUIO SHep-
reTmyeckoi 6e3onacHocTm.

AKTUBHbIM Y4aCTHUKOM BbICTaBKM BbICTYNMA KasaTomnpom — MMUPOBOW naep no fobblue
NPUPOAHOro ypaHa W KN4eBOW NpeacTaBuTeNb KasaxcTaHa Ha IobanbHOM aTOMHOM apeHe.
KomnaHusa nocnesoBaTesIbHO BHOCUT BKA4 B Pa3BuUTMe 6e30MacHOM U YCTOWYMBOW A4EPHOM
9HEPreTMKM, PACLUIMPAA MEXAYHAPOAHOE COTPYAHMUYECTBO M YKpenaaa foBepue CO CTOPOHDI
NAapTHEPOB NO BCEMY MUPY.

B pamkax 4enoBov nporpamMmbl, Ha ceccum Komnanum Orano, raBHbIA 4UPEKTOP MO CTPa-
TErMn U MexayHapogHomy pa3suTuio Kazatomnpoma [actaH Kowepbaes npeacrtasun 063op
TEKYLLEro COCTOAHMUA 0Tpac/n, 0603Ha4MN NPOTHO3bI €€ AaNbHENMLLIEro Pa3BUTUA U PacCKasan
0 CTPATErnYecknx NPUopUTETax KOMNAHUM B YCA0BUAX r106anbHOM TpaHCHOPMaLMKM SHepre-
TUKM.

Yyactne 8 WNE 2025 B ouepeaHoi pa3 noaTBep:KAaeT ctatyc KasaTomnpoma Kak oAHOro
13 KNIOYEBbIX MTPOKOB MMPOBOM aTOMHOM OTPACAK M NoAYEPKMBAET CTpemaeHne KasaxcTaHa
K aKTUBHOMY Y4aCTUI0 B POPMMPOBAHMM YCTOMYMBOTO SHEPreTUYecKoro byayuero.

Mpecc-cnyucba
AO «HAK «Kazamomnpom»
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A/TAPAAH BACTAMA/IAPFA
AlH «PROFATOMFEST 2025»

aHbI apanbifblHAa AnmaTbl MaHblHAafbl «Arman dala» aeHcaynblk caKkTay
pKacm KbI3METKepepiHiH, Kacinogafbl yibimaactbipFaH «PROFATOMFEST
dopymbl Taxipube mMeH naeanapmeH anamacy ywWwiH Tamawa nnatdopma 6on-
OiHAE YMbIC iCTEMTIH XKacTap e34epiH TONbIK KepCeTe KaHe 3eKTi macene-

Ne 2-3 (68-69) 2025

2025 KbinabiH 17-18 ¢
opTanblFbiHAA AAPONbIK
2025» xanbliKapanblK *KacTaf
Abl, OHAA AAPOAbLIK BHEepK
nepai TanKbinam angpl.
Hacrap dopymbl >Kac7a

KOMMYHWUKATUBTIK OpTa Kypyfa OafblTTanfaH Kacion KaHe
! )KeKe Jamy YLWiH Tamalla OpblHFa alHanAbl.
¥  ®dopymra KymbiClbl KacTapAblH WamameH 60 eki-
Ni K3HEe AAPONbIK Cana KaCiNOpbIHAAPbIHLIH, Kacinoaak
no ETepafanapbl, AAPONbIK Cana apaarepnepi, CoHAan-ak

MO ﬂ KasakctaH Pecnybaukacol KacinogakTap denepaymaco-
HblH, Ka3akcTaH Pecnybnaukacbl MapgeHMeT xaHe akna-
paT MUHWUCTPAIriHiH, Pecel AQponbiK KOFAaMbIHbIH, KaHe
©36eKkcTaH Pecnybavkacbl JHepreTukTep, MyHaW, ras
)KOHE reonoruna KacinogakTapblHbIH, 6KinAepi KaTbICTbl.
®opymapl AAponblK 6HEpKacin Kbi3mMeTKepaepi Kaci-
nojafblHblH, Tepafacbl KacbiMkaH baaHxaHynbl Ma-
" aveB awbin, KasakCTaHAafbl KaCiNOAaK KO3FabICbIHbIH
120 KbINAbIFbIHbIH MaHbI34bINbIFbIH, TEHAEPNIK TEHAIK
- MacenenepiH, MymbiCWbl MamaHAbIKTAP KblNblHbIH, Ma-
HbI3AbINbIFbIH X9HEe OHbl Of4aH 3pi AAMbITYAAFbl XKacTap-
AblH, peniH aTan eTTi.

KasakctaH Pecnybnukacbl MaaeHMeT oaHe aknapat
) MUHUCTPAIriHIH OT6achl KaHe KacTap icTepi KOMUTETIHIH,
Tepafacbl Kaipat TenbmaHynbl Kambapos, ©36eKcTaH
Pecnybnukacbl JHepreTMka MWHUCTPAITiHIH  GaclbiCbl
)OHe Kacinofak, Tepafacbl PyctamxaH MCMOWMNKOHYAbI
XakumoB KoHe Pecein fApponbik
L KOfaMblHbIH, aTKapyLwbl AWpPeKTOo-
pbl EBreHnin bopucosny Cupgopos
dopymFa KaTbiCyWblnapfFa KYTTbIK-
Tay ce34epiMeH KaHe Tabbic |
ﬂp,ponbm casa MeH enimi3giH, gamyblHAAFbI

\{‘w'q PROF preom

acrapasi

Hr

Tap deaepaumachl aTbiHaH «Kenewek» pec- / gd
afacbl AaH CakeHynbl Canimrepees KyTTbikTay & &
KSCINOAaK Ko3fanbicbiHa 120 bia» aTThl beitHe- |
STap KO3Fa/bIChIHbIK, JaMybl MeH Kasipri 3amaHgbl
)a/ibl TaNKblNay OTKi3A,.

OHE BHEepKacin apaarepnepi KeHecCiHiH eKini
| Ce3 ceinen, ypnakTap cabaKTacTblfblHbIH, Ma-
OHEPKICINTIH YATTbIK ©HEepPKacinTi AambiTyFa KOC-
s

| PEHUHI CECCUACBIHbIH, JKEeTeKLWiCi KoMaHAaNbIK
afnacbiHAafbl TaHbiIMan mamaH, MOT 6usHec-
4 Jlay3pa 3aKku AxmeTKaH 6ongpbl.

"- ACLWLINLIK AAFAbIIAPbIH, THIMAI KOMMYHMUKa-
bl [ JaMbITyfa 6afbiTTanfaH MHTEPAKTUBTI TPEHMHT-
¥ I'| .
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Tep, NaHeNbAiK TanKblaynap KaHe MOAYNbAEP TAPTbIMAbI XIHE KbI3bIKTbl TYPAE OTKI3iNAi.
dopymaa Keneci TakbipbinTap 6OMbIHWA AIPICTEP MEH NAHENbAIK TaNKblNaynap eTri:
o KasakcTaHaafbl KaCiNOAAK KO3FaNbICbIHbIH TapuXbl,
o KOCiMOAAK KbI3METIHAE ¥aCaHAbl MHTENNEKTTI NaMganany,
o JNIRYMETTIK 9AINETTiNIKTIH 6eniri peTiHae reHAepNiK TEHAIK,
o AAPONbIK OHEPKaCib KacinopblHAAPbIHAAFLI TAaObICTbI KaCiNOAAK TaxipubenepimeH benicy.

Hactap popymbiHa benceHai KaTbiCKaH cnuKepaep:

o Altzapa Tineyfrabbinkbizbl KOcynosa, «KAP Technology» MLIC 6acTaybiw KacinofaK YMbIMbIHbIH TOpPaibiMbl
YKOHEe KaCinoAaK, ¥acTap KEHECIHIH TepalbiMbl;

o Jla33aTKaabipbeKkKbi3bl AkbepreHoBa, «KAP Logistics» MKLUIC 6acTayblw Kacinogak YbIMbIHbIH TOpPaibiMbl;

o EpnaH Tanfatynsl Canapos, «Cemizbain-U» HKLUIC 6acTayblw KacinoaakK yibiMbIHbIH TOpaFachl;

o HypcyntaH EpraHaTynbl bataes, «KapaTay» MLIC 6acTtaybiw KacinogakK yiMbIMbIHbIH TOpaFachl;

o [InHapa 96inbekosa, «ATW» HKLIC 6acTaybiw KaCiNnoAaK YMbIMbIHbIH TOPanbIMbl;

o LonnaH Tayekenkbi3bl Tayekenosa, «Akbactay» AK 6acTtaybilw KacinogakK yibIMbIHbIH TOPanbiMbl.

®opym KaTbiCyWblnapblHaH OH Mikipnep anabl. ATan aiTKaHaa, MaHHa bawwukosa («Ynbi metannyprus-
NbIK 3aybITbl» AK KYMbICWbINAPbIHbIH, KEPrinikTi Kacinodarbl) ic-llapa uaeanap MeH Takipube anmacy
YWiH WwabbITTaHAbIPaTbIH anaH 60NFaHbIH IHE YCbIHbINFAH TaKblPbINTap TEK aKNapaTTbiK KaHa eMEC, COHbI-
MEH KaTap MOTMBALMANbIK BONFaHbIH aTan eTTi.

AHa 3annatvHa («YM3» AK) yibiMAacTbipyLbINbIKTbIH, KOFapbl AeHreiiH, GafgapnamaHbliH, 6annbIFbIH
KoHe CnuKepnepaiH, Kaciounirin atan eTTi, acipece baybipaH MyxTapxaHynbl U6paesTbiH, 6asHAaMaCbiH
epekLe aTtan eTTi.

«Bonkosreonorua» AK, «YpaHaHepro» HLWC, «ATU» XKLWC, «Cemizbaii-U» KLIC xaHe «KAP Logistics»
KLWWC ekingepi Ae GOpyMHbIH OHIMAI, AOCTbIK aHe WabbITTaHAbIPaTblH aTMoCcdepachl YLWiH anfbiCTapbiH
bingipai.

®opym 6apbicbiHAA KATbICyWbINAap KICiNOAaK KO3FaNbiCbiHAAFbl ©3eKTi Macenenepdi Tankblaagbl,
NPaKTUKaNbIK TaXipnbe anmacTbl, Kacibu KaHe Keke bainaHbiCTapabl HbIFaWTTbl. MacTapabl Kacinoaak,
KbI3MeTiHe TapTyfa, ONapAblH, KOLWOACWbINbIK d1eyeTiH AaMbITyFa KIHE KYMbIC KYWiHAEr bIHTbIMaKTac-
TbIKTbIH, XKaHa TACiNAEepiH 93ipneyre epekLe Ha3ap ayaapbingbl.

®opym COHbIHAA Kacinoaak TepafanapbiHa KasakctaH Pecnybaukacel Kacinogaktap ®epepaunacbl MeH
Anponblk eHepKacin Kbl3meTKepaepi KacinogafbiHblH, KypmeT rpamotanapbl TabbicTanapbl, an GOpyMHbIH
benceHai KaTbiCywblnapbiHa CblAAbIKTap TabbicTanabl. «PROFATOMFEST 2025» ¢opyMblHbIH, ©3i A4PO0NbIK
eHepKacibiHaeri *KacTap KaCinoAaK KO3fanbICblH HblFaNTyAafbl Tafbl 6ip MaHbI3abl Kagam 6onabl.

«ABKCK» Kb
6acnaces Kbiamem
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S " 0 aTOMHOM NPOMbILNEHHOCTH, a Takke npeactasute- of the nuclear industry, as well as represen- 'E

Q ((PROFATOMFEST 2025» PROFATOMFEST 2025 nei ®epepaunm npodcoio3os Pecnybnukn Kasaxcran, tatives of the Federation of Trade Unions of the 2

® MuHucTepcTBa KynbTypbl M WHdopmaumm Pecnyb-  Republic of Kazakhstan, the Ministry of Culture &

- MpekpacHoM naowagkon ana obmeHa ONbITOM K An excellent platform for exchanging expe- nnkn Kasaxcta, AgepHoro obujectsa Poccum n Mpo-  and Information of the Republic of Kazakhstan, the =

; naesmu, rae paboralollan MoNoAeb aTomHoi oT- rience and ideas — where working youth of the dcoto3a sHepreTukos, HedTy, rasa u reonorum Pecny-  Nuclear Society of Russia, and the Trade Union of 8
Pacnu Morna BCECTOPOHHE pacKpbiTbcad M obcyautb  nuclear industry could fully realize their potential 6AvKK Y3b6eKucTaH. Energy, Oil, Gas, and Geology Workers of the Re-
aKTyasbHble BOMPOCHI CTasl MeXAyHapoaHbin mono- and discuss pressing issues — was the internatio- ®opym oTKpbIn npeacepatens Otpacnesoro npo-  public of Uzbekistan.
nexHbli dopym «PROFATOMFEST 2025», oprauu- nal youth forum “PROFATOMFEST 2025.” The fo- dcoto3a  pabOTHMKOB aATOMHOM  NPOMbILLINEHHOC- The forum was opened by Kassymzhan
30BaHHbI OTpacnesbim npodcoto3om paboTHMKOB rum was organized by the Sectoral Trade Union ™ KacbimaH basHxaHoBuy Maanes, otmetuB Bayanzhanovich Madiev, Chairman of the Sectoral
aTOMHOM NPOMbILWAEHHOCTU Ha 6a3e o3poposuTenb- of Nuclear Industry Workers and held at the Ar- 3HauMmocTb 120-netHero tobunesa npodcotosHoro Trade Union of Nuclear Industry Workers, who
Horo LeHTpa «Arman dala», 6au3 ropoga Aamatbl, ¢ 17 man Dala Wellness Center near the city of Almaty ABMXKeHMA KasaxcTaHa, BONPOCOB reHaepHoro pa- emphasized the significance of the 120th anniver-
no 18 oktabpsa 2025 roga. from October 17 to 18, 2025. BeHCTBa M roga pabounx npodeccuii, ponun monoaéxu sary of Kazakhstan’s trade union movement, the

MonoagexHbii GOopym CTan OTAUYHBIM MECTOM ANA The youth forum became an effective venue for B €10 AaNbHENLEM PA3BUTUMN. issues of gender equality and the Year of Skilled
NPopeccMoHaNbHOTO M MYHOCTHOrO pas3suTuA, uenb  professional and personal development, aimed at C npuBeTCTBEHHbIMM CNOBamMM W noxenanuamu  Trades, as well as the role of youth in its further
KOTOPOro CO3f4aHWMe KOMMYHMKATUBHOW cpefbl € no- creating a communicative environment through y4acTHMKam dopyma ycnexos, nnogoTBopHoit pabo- development.
MOLLbIO MPUINALEHHbIX npeacTaButeneir obuwect- the involvement of invited representatives of Tbl, NOAYEPKHYB BaKHYO PONb MOJOAEKM B Pa3Bu- Welcoming remarks and wishes for success
BEHHbIX W TOCYAAPCTBEHHbIX CTPYKTYp, 6u3Hec-co- public and government bodies, business communi- TUM aTOMHOM OTPacIM U HaweW cTpaHbl BbicTynu- and productive work were delivered by Kairat
06LLecTB U ApYrUX MHCTUTYTOB ANA NOALEPKKM Mono-  ties, and other institutions to support youth initia- nu: npeacepatens Komuteta no genam cembn M mo-  Telmanovich Kambarov, Chairman of the Commit-
DEXKHBIX UHULMATMB. tives. nopexn MuHuctepcTBa KynbTypbl M MHGopmauun Pe-  tee for Family and Youth Affairs of the Ministry
®opym obbeguHun nopagka 60-TM npeacTaBute- The forum brought together around 60 represen- cnybnukn KasaxctaHn Kaipat TenbmaHosuy Kamba- of Culture and Information of the Republic of
Nei TPYAOBOM MONOAEXM W npeaceaaTeneit npopco- tatives of working youth and trade union chairper- poB, ynpasasioWwmMin aenamu MuHuctepctBa 3Hep-  Kazakhstan; Rustamjon Ismoiljonovich Khakimov,
|
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|
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reTukun Pecnybnuku YsbekucraH, npeaceaatens npo-
dcoto3a - PyctamkoH McmoOMAKOHOBMY XaKMMOB U
yepe3 BMAE00DOpALLEHNE, WCMONHUTENbHBIA AUPEK-
Top fAlpepHoro obuwectsa Poccun - EBrenmnin bopuco-
81y Cnaopos.
Ot ®epepaunn npodcoto3oB Pecnybnmkm Kasax-
CTaH C TNpPUBETCTBEHHOW PeYbID M AEMOHCTPauyu-
en sugeoponuka «120 ner npodCoO3HOMY ABU-
weHuto KasaxctTaHa», a TaK Ke pasBUTUM MONO-
LEXHOr0 ABMXKEHWA M ponn npodcot3os B COBpe-
MEHHbIX YCI0BMAX BbLICTYNUA nNpeaceaatens Pecny-
O6AnKaHCKoro monogéxHoro coseta «Kenewek» AsH
CakeHynbl Canimrepees.
Ot CoBeTa BETEPaHOB aTOMHOM HayKW, 3HEpPreTu-
KM M NPOMbIWNEHHOCTM BbiCTynun baypxaH Myx-
TapxaHoBMY  WbGpaeB, NOAYEPKHYB  3HAYMMOCTb
NPEemMCTBEHHOCTM MOKONEHWA W BKAAZ aTOMHOM
OTPacAu B Pa3BUTUE HALMOHAAbHOM NPOMbILUIEH-
HOCTM.
MogepaTtopom ¢opyma M Beaylwen obyyatowmx
ceccui BbiCTynuaa u3secTHaa B KasaxcraHe u 3a ero
npegenamu cneuuannct B obnactm KomaHg obpa-
30BaHMA W IMYHON 3PEKTUBHOCTM, BU3HEC-TpeHep
MOT, cepTMPMLMPOBAHHBIN KOyY - Jlayapa 3aku Ax-
METXKaH.
MHTepecHo W yBaeKaTenbHO bblinM NpoBeaeHbl UH-
TEPAKTUBHbIE TPEHWHTW, NaHEeNbHble [AWUCKYCCUU W
MOAYAW, HAnpaBieHHble Ha pPa3BUTUE /IMAEPCKUX
KomneTeHunn, 3GPeKTUBHON KOMMYHMKALUUKU U KO-
MaHAHOTO B3aMMOZAEWNCTBMA cpean NPodCOO3HOW MO-
NOAEKM.
B pamkax ¢opyma cOCTOAAWUCH NEKLMM U NaHenb-
Hbl€ AWCKYCCUM, NOCBALLEHHDIE:
o UCTOPUM CTAHOB/IEHMA NPOPCOI3HOIO ABUKEHUA
B Ka3axcTaHe,

o MPUMEHEHMIO UCKYCCTBEHHOTO UHTE/INEKTA B
NPo¢dCOO3HON AEATENBHOCTY,

e BOMPOCAaM reHAEPHOr0 PAaBEHCTBA KaK YacCTu Co-
LLMaNbHON CNpaBe/IMBOCTY,

o 0OMeHyY ycrnewHbIMKU NPaKTUKamMK NPOPCOO3HOMN

paboTbl HAa NPEANPUATAAX aTOMHOM OTPAC/M.

AKTMBHOE yuyacTMe B paboTe MonoaexHoro ¢o-
PyMma, B Ka4ecTBe CNUKEPOB BbICTYNUN:

 OcynoBa Aii3apa TneyrabbinoBHa, npeacesa-
TeNb NePBUYHOM NPOPCOHO3HOM OpPraHM3aLun
TOO «KAP Technology», npeacenatens Coseta
NPO$COO3HON MONOAEXKM;

o AkbepreHoBa Jla33aT KaabipbekoBHa, npeace-
[aTenb NepBUYHOM NPOPCOO3HOM OpPraHM3aLmMm
TOO «KAP Logistics»;

o Canapos EpnaH Tanratosny, npeacenatens
nepBuYHON NpodCoto3HOM opraHmsaumm TOO
«Cemuzban-U»;

o baTaes HypcyntaH EpraHatosuy, npeacenatens

Administrative Director of the Ministry of Ener-
gy of the Republic of Uzbekistan and Chairman of
the Trade Union; and, via video address, Evgeny
Borisovich Sidorov, Executive Director of the
Nuclear Society of Russia. They all emphasized
the important role of youth in the development
of the nuclear industry and the country.

On behalf of the Federation of Trade Unions of
the Republic of Kazakhstan, Ayan Sakenuly Salimge-
reyev, Chairman of the Republican Youth Council
“Keleshek,” delivered a welcoming speech, pre-
sented the video “120 Years of the Trade Union
Movement of Kazakhstan,” and spoke about
the development of the youth movement and the
role of trade unions in modern conditions.

From the Council of Veterans of Nuclear Science,
Energy, and Industry, Baurzhan Mukhtarkhano-
vich |brayev addressed the participants, empha-
sizing the importance of generational continuity
and the contribution of the nuclear industry to
the development of national industry.

The forum moderator and facilitator of the trai-
ning sessions was Lauera Zaki Akhmetzhan, a
specialist widely recognized in Kazakhstan and
abroad in the fields of team education and per-
sonal effectiveness, an ILO business trainer, and a
certified coach.

Interactive trainings, panel discussions, and mo-
dules were conducted in an engaging and dy-
namic manner, focusing on the development of
leadership competencies, effective communica-
tion, and team interaction among trade union
youth.

As part of the forum, lectures and panel discus-
sions were held on the following topics:

o the history of the formation of the trade union

movement in Kazakhstan;

o the application of artificial intelligence in trade

union activities;

o issues of gender equality as a component of

social justice;

o the exchange of successful practices of tra-

de union work at nuclear industry enterprises.

The following participants took an active part in
the youth forum as speakers:

o Ayzara Tleugabylovna Yusupova, Chair
of the Primary Trade Union Organization
of KAP Technology LLP and Chair of
the Trade Union Youth Council;

o Lazzat Kadyrbekovna Akbergenova, Chair
of the Primary Trade Union Organization of
KAP Logistics LLP;

o Erlan Talgatovich Saparov, Chair of the Primary
Trade Union Organization of Semizbay-U LLP;

AdepHoe obwecmeo KazaxcmaHa

WWW.NUCLEAR.KZ

nepBMYHON NpodCoto3HOM opraHmsaumm TOO
«Kapatay»;

o Abunbekosa [lIMHapa AbunbekosHa, npea-
cefilaTenb NEPBUYHOM NPOPCOO3HOM Opra-
Hu3auun TOO «UBT»;

o Tayekenosa WonnaH Tayekenksi3sbl, Npeacena-
TeNb NEPBUYHOM NPOPCOO3HOM OpraHMn3a-
umm AO «CIN AkbacTay»;

dopym nonyunn nNONOMKWUTENbHbIE OTKAMKKM OT
y4acTHMKOB. B uvacTHoctu, aHHa bawwukosa (/lo-
KasbHbIM npopcotos pabotHMkoB AO  «YnbbuHC-
KW MeTannypruyeckuii 3aBofa») OTMETUNA, YTO Me-
ponpuATME CTAaN0 BAOXHOBAAKOLWEN NAOLLALKON
Ana obmeHa uaeAMM M ONbITOM, a NpPeACTaBNEH-
Hble TEMbl OblIM HE TOJIbKO MHGOPMATUBHBIMU, HO W
MOTUBUPYOLMMU.

Ana 3annatuHa (AO «YM3») nogyepkHyna BbiCO-
KW ypOBEHb OPraHM3aLMuK, HaCblWEHHOCTb Npor-
PaMMbl 1 NTPOPECCUOHANN3M CNUKEPOB, 0CODEHHO Bbi-
AenvB BbicTynneHne Mbpaesa baypkaHa MyxTapxa-
HOBMYa.

Mpeacrasutenn AO «Bonkosreonorna», TOO «Ypa-
HaHepro», TOO «MBT», TOO «Cemusbair-U», TOO
«KAP Logistics» Take Bblpasuau b6narogapHocTb 3a
NPOAYKTUBHYIO, OPYKECKYD M BLOXHOBAAKOLLYIO aT-
mocoepy dopyma.

B xoge dopyma y4acTHMKM 0bCyaMAM aKTyanbHble
BOMPOCbI NPO(COIO3HOTO ABUNKEHWUA, 0OMEHANUCH
NPAKTUYECKMM OMbITOM, YKPenuau npodeccMoHanb-
Hble U NnyHble cBAsn. Ocoboe BHMMaHMe Bbino yae-
NIEHO BOMPOCAaM BOBNEYEHWUA MONOAENXM B NPOd-
COIO3HYI0 [eATeNbHOCTb, Pa3BUTMIO €€ suaepc-
KOro noTeHuuana M GOPMMPOBAHMIO HOBbLIX MOAXO-
[,0B K B3aMMOAENCTBUIO B TPYZLOBbIX KONNEKTMBAX.

B 3aBepweHune dopyma [loyeTHbIMM rpamoTa-
mn ®Pepepauum npodpcoto3oB Pecnybamkn Kasaxc-
TaH u Otpacnesoro npopcotosa paboTHMKOB aTOM-
HOW oTpacau Obinv HarpaxAeHol npeacefaTeny npo-
$Col030B, a aKTUBHble Y4YaCTHUKM Gopyma OTMe-
YeHbl CMMBO/MMYECKMMM nogapkamu. Cam Dopym
«PROFATOMFEST 2025» cTan oyepefHbIM BaKHbIM
Warom B YKPenaeHun MONOAENKHOr0 npodcotos-
HOrO ABWMXEHUA B aTOMHOW OTPAC/IN.

npecc caymba
00 «OIlPAM»

5

o Nursultan Erganatovich Batayev, Chair
of the Primary Trade Union Organization
of Karatau LLP;
o Dinara Abilbekovna Abilbekova, Chair of the
Primary Trade Union Organization of IVT LLP;
o Sholpan Tauekelkyzy Tauekelova, Chair of the
Primary Trade Union Organization of Akbas-
tau SP JSC.

The forum received positive feedback from par-
ticipants. In particular, Zhanna Bashikova (Local
Trade Union of Employees of Ulba Metallurgical
Plant JSC) noted that the event became an inspi-
ring platform for exchanging ideas and experience,
and that the topics presented were not only in-
formative but also motivating.

Yana Zaplatina (UMP JSC) emphasized the high

level of organization, the rich program, and the
professionalism of the speakers, highlighting in
particular the presentation by Baurzhan Mukh-
tarkhanovich Ibrayev.
Representatives of Volkovgeologia JSC, Uranenergo
LLP, IVT LLP, Semizbay-U LLP, and KAP Logistics
LLP also expressed their gratitude for the pro-
ductive, friendly, and inspiring atmosphere of the
forum.

During the forum, participants discussed current
issues of the trade union movement, exchan-
ged practical experience, and strengthened
professional and personal ties. Special attention
was paid to engaging young people in trade union
activities, developing their leadership potential,
and forming new approaches to interaction within
labor collectives.

At the conclusion of the forum, Chairs of trade
union organizations were awarded Certificates
of Honor from the Federation of Trade Unions
of the Republic of Kazakhstan and the Sectoral
Trade Union of Nuclear Industry Workers, while
active participants of the forum received symbolic
gifts. The “PROFATOMFEST 2025” forum itself
became another important step in strengthening
the youth trade union movement in the nuclear
industry.

Press Service
PA «OPRAP»
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BEVBITLLINIK MEH MPOTPECC
MO/bIRAAFDI 80 Hbl/1bl

2025 KbingpiH, 15 KaszaHbliHAd AAMaTbl KanacblHAa KasaKcTaH-bBputaH TeXHWKanbIK YHUBEPCUTETIHAE
Ka3aKCTaHHbIH, AAPONbLIK KOFaMbl KaybiMAACTbIFbl FblbIMU-TEXHUKANbIK MPOrPECTi, IHEPreTMKanbik
TOYENCI3AiKTi KaHe enpiH TypaKTbl AaMyblH KaMTamMacbi3 eTeTiH Herisri 6afbiTTapablH, 6ipi — A4pOAbIK
canaHblH 80 XKblAAbIFbIH aTan eTyre apHaAfaH CaATaHATTbl }KUHANbIC 6TKI3iNAl.

Ic-wapafa KasakctaH PecnyGaukacbl ATOM 3HEpruacbl areHTTiriHiH, eKingepi, aTom canacbl Kaci-
NOPbIHAAPbIHbIH, 6acLubinapbl MEH apAarepaepi, faabiMaap, capanibinap, *KyPHaAUCTeP, CTYAEHTTEP KaHe
TM/ engepiHeH KenreH KOHaKTap KatbiCTbl. CanTaHaTTbl PaCiMAi alwa OTbipbIn, KaybIMAACTbIK NPE3UAEHTI
B.C. LLUKONbHMK KaTbiCyllblnapfa KYTTbIKTay CO3iH apHan, Kas3akcTaHHbiH, 6onalwafbl YWiH AAPOAbIK
9HepreTMKaHblH, MaHbI34blNbIFbIH KoHE OHbIH AaMyblHA eNeyni ynec KOCKaH apaarepnep MeH OTaHAbIK,
MaMaHZAapPAbIH PeNiH aTtan eTTi.

Cnukepnep 63 ce3aepiHae KasakcTaHHbIH, SHEPrETUKA Canachl AamyblHAA KMbIiH Ke3eHAi bacTaH Keli-
pin »aTKaHbiH aTan eTTi. CanaHblH, TapuUXblHAA 6paeyi MeH Kynabipay KeseHi 6onapl, bipak Kasip enimis
anfall peT S3KOHOMMKaHbIH, TYPAKTbIIbIFbIHA CEP eTyi MYMKIH Kypaeni 3HepreTVIKa}'IbIK [afaoapbicKa Tan
6onbin oTbIp. :

ByriHri TaHAa A4PONLIK TEXHONOrMAHbI MaiAanaHbalTbiH Ccananapabl enee‘reTy KMbIH: KapTblian
OTKI3riliTep MEH KayincCi3fik yieNepiH eHAipy, aybin Wapyallbiibifbl, fapbiliTbl 3epTTeY KIHE MeTas-
nyprua. Karepni icik MeH »kypek aypynapsiH AMarHocTMKanay meH eMAeyai KaxxeT eTeTiH aJaMaapablH, ca-
Hbl apTbin Kene mamal-l AbIKTaH, AAPONbIK MeduLMHa Kypanaapsl MeH ajictepi’ Aambin Keneai. A4ponbIK,
sHepruaHbl 6enbit makcatTa nanpaanaHyspit apkacbiHAa PaaMon3oToNTbIK ANarHoCTUKa, Caynenik Tepanua

. KaHe ToMorpagusa a,q'aﬁlsaT YWiH KoMmKeTimai ﬁbﬁﬂ,bl MyHbIH 6ap| AaMAAPAbIH BMIPiH ailbl, Kayinci3
KoHe eHimaj er&e% an aneMHlH, Ta3a oHe KOJKETIMZAi 3NeKTp aJ-reprMﬂcut-la AETeH KaXeTTiNIM AAPO/bIK
| 3HEepruAHbI 0fiaH api AaMbITy KAKETTINIrH KepceTyae.

Flp,ponbm Ca/laHblH, apaarepnepi Aan ocbl Bepik ipreTacTbiH, YCTiHAe Typ ByN Tipi Mypa KaHe en yLWiH

~ LUblHaWbl MaKTaHbIW Ke3i. OnapabiH, 6inimi, agan eHberi }oHe 6onallaKKa AereH ceHimi byriHae A4poNbIK
SHepreTKa MeH fbINbIMHbIH_JaMyblHa Heri3 6onabl. Onap anfawkpl 60/bIN KO aLbIn, }KoFapbl Kaciou
KayanKepLwinik NeH fbiIbIMM afangbik p,‘c}‘crvpnele OpHaTThI. Ka@ﬁ‘)rl MamMaHaap 6ybIHbI ywiH 6yn ap-
Aarepaep AaHanblk Ke3i }XoHe 83 MaMaHAbIfbl MEH eniHe )KaHKMﬂpﬂHKheH KbI3MeT eTyAiH, yAarici 6oabin
‘Kana bepeai. OnapapiH, YIECiH CaHMEH e/iLey MYMKIH eMec — o onap,u,bu-l, KYMbICbIH KaNfacTblpaTbiH fa-
NbIMAAP, UHXEHep/Iep XoHe KYPaCTbipylibl ypnaKTapbiH/ia CakTanfaH. .
YpaH eHgipy canaCb._!H,u,anl INEeMAIK Kewbacllbl xoHe 6enbiT ﬁp,ponbm JHepreTHKa CaI'IaCbIH,CI,anI Fbl=
_ ibiMK 3epTTeynep,a,| 6£J'IC€H,£I,I TYPAE AaMbITaTblH Ka3a|§CTq1-| MahaHzblK dHepreTmkanblk Kaymus,u,mﬂ
~ HbIfalTyFa anTapAbIKTal yNec KOCbIM Kene XaTKaHbl aTanﬁmmx .{{ .
- Kespgecy bapbicbiHAa Cananbik, KacmopblH;l,ap,cl,bn-l;r abﬂarephé’m MeH Kbl3M€TKep!16mHe Mapan? o2
_Tap Ta6b|CTan,u,b| OHp,aM aK ocbl KYPAENi KaHe ayanTbl c‘%nafa GBMpHaFaHAapAbIH erbma ang |c*;
e PU3ALLLIABIK CO3AEpi alTbingbl. e A ¥
i CanTtaHatTbl Pacimai KopbITbIHAbINA Kene, VMbIMAaC'I'\él’pV ap AAPONbIK CaNaHbIH, Mep:eMTo bl .OHbIH,
KYPIN OTKEH KOAbl YLWiH MAKTaHbIW KaHa emMec, COHbIMEH KaTap anfa XblKYAbIH Maﬂhlqn,b)cheT-
Killi eKeHiH atan eTTi. KasakCTaH Xa/blKapasblK, AAPONbIK KaybIMAACTbIKTa CEHIMZI CepikTec MaHe aa-
PONbIK 3HepFMFIHbI Kaylnas maHe-éeu(ilT MaKcaTTa nanganaHyaa kewbacwbl 60nbin Kana bepyre HUETTi.
i Anus [lemecuHoea,
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15 okTtabps 2025 roga Accoumnaument «AaepHoe 06-
wectBo KasaxctaHa» Ha 6ase KasaxcTaHcko-bpuTaH-
CKOTO TEXHMYECKOTO YHMBepcuTeTa B . AmaTbl Obino
NPOBEAEHO TOPXKECTBEHHOE COBPaHME, NPUYPOUEHHOE
K 80-N1€TMI0 aTOMHOM OTPacAM — OLHOM M3 KNHOYEBBIX
chep, obecneymBaroOWMX HAyYHO-TEXHUYECKUI NpoO-
rPecc, SHepreTMYECKy0 HE3aBUCMMOCTb M YCTOWYMBOE
pa3BUTME CTPaHbI.

B meponpuATMM NpUHAAM yyacTue npeacTaBuUTeNu
AreHtcTBa Pecny6avkmu KasaxcTaH nmo aTOMHOM 3Hep-

T

ATOMHO OTPACTH
HA C/TY}XBE
MUPY U MPOrPECCY

W, PYKOBOAUTENMN M BETEPAHbI NPEANPUATUI aTOMHOW
OTpacau, y4éHble, IKCNepTbl, XKYPHANUCTbI, CTYAEHTbI, a
Takxe roctn u3 ctpaH CHI. OTKpbIBas TOpXKeCcTBeHHOe
cobpaHme C NPUBETCTBEHHbIM CIOBOM K y4aCTHUKaM 06-
patunca MpesnaeHTt accoumaumn B.C. LLUKONbHUK, nog-
YEpPKHYB 3HAYMMOCTb aTOMHOMN 3HepreTUkKU ana oyay-
wero KasaxctaHa, ponb BeTepaHOB W OTeYeCTBEHHbIX
CNEeLMannCcToB, BHECLLIMX BECOMbIN BKNAA, B €€ CTaHOB-
NeHue.

B cBOMX BbICTYN/IEHMAX CMIMKEPbI OTMEYAK, YTO SHep-
reTuka KasaxctaHa nepeuBaeT CAOMKHbIA Nepuos, CBo-
ero passuTua. Mctopua otpacam 3Hana u B3NETHI, U na-
[leHVWA, HO Ceryac CTpaHa BNepPBbIe CTOUT Nepes NLOM
CepbE&3HOr0 SHEPreTUYECKAro Kpusyca, cnocobHoro no-

 pKoHOMKY

On 15 October 2025, the Kazakhstan Nuclear Society
Association held a ceremonial meeting at the Kazakh-
British Technical University in Almaty to mark the 80th
anniversary of the nuclear industry — one of the key
sectors ensuring scientific and technological progress,
energy independence, and the country’s sustainable
development.

The event was attended by representatives of the
Agency of the Republic of Kazakhstan for Atomic Energy,
executives and veterans of nuclear industry enterprises,

YEARS

OF THE NUCLEAR INDUSTRY
IN THE SERVICE
OF PEACE AND PROGRESS

scientists, experts, journalists, students, as well as
guests from CIS countries. Opening the ceremony with
welcoming remarks, the President of the Association,
V.S. Shkolnik, emphasized the importance of nuclear
energy for Kazakhstan’s future and highlighted the
role of veterans and national specialists who made a
significant contribution to the industry’s formation.

In their speeches, the speakers noted that Kazakh-
stan’s energy sector is going through a challenging
period of development. The history of the industry has
seen both achievements and setbacks; however, today
the country is facing a serious energy crisis for the first
time — one that could affect the stability of the eco-
nomy,. s ey = e

WWW.NUCLEAR.KZ

Ceiyac TpyLHO NPeACTaBUTb OTPACAM, B KOTOPbIX HE
MCNONb30BaNNCh bbl ALEPHbIE TEXHONOMMM: 3TO NPOM3-
BOZACTBO MOAYNPOBOAHMKOB M cucTem 6e3omacHocTy,
CeNbCKOe XO03AWCTBO, KOCMMYECKAA WM MeTannypruye-
CKas NPOMBbILLNEHHOCTb. [10CKONbKY BCE Bo/bLUE Ntoaeit
HY)AETCA B ANArHOCTUKE U NEYEHUN OHKONOTUYECKMX
Y KapAMONOrMYecKknx 3ab01eBaHMiA, Pa3BUBatOTCA Cpes-
CTBa M METOAbl AAEPHON MeANLMHbI. PaguonsoTonHas
[MArHoCTMKa, Nly4eBasn Tepanus, Tomorpadus Ctaam ao-
CTYNHbI YenoBeyecTsy barogaps
MUpPHOMY aTomy. Bcé aTo aenaet
KU3Hb itoaen KompopTHee, bes-
OrnacHee W MPOAYKTUBHEE, a No-
TpebHOCTb MMpPa B YNCTOM M [O-
CTYNHOW 3NEKTPO3HEPTUN UL
NOATBEPKAAET HEOOXOAMMOCTb
[aNbHENLIEr0 Pa3BUTMA aTOMHOM
SHEePreTuKM.

MMEHHO Ha 3TOM MPOYHOM
dyHAAMEHTe  CTOAT  BETepaHbl
aTOMHOM OTPacAM —  KMBaA
MCTOPMA W HACTOALLAA FOPAOCTb
cTpaHbl. UX 3HaHMA, camooTsep-
JKEHHbIN TPYA U Bepa B byayulee
NO3BOJIMAMN CO34aTb OCHOBY, Ha
KOTOPOW CErofiHA Pa3BMBAETCA aTOMHAA SHEPTETUKA W
HayKa. UMeHHO OHM NepBbIMM NPOKNAALIBA/N MYTb, 3a-
KNaApblBasnm TPaauLMM BbICOKOM NPOPECCHOHANBHOM OT-
BETCTBEHHOCTM W HAY4YHOW YECTHOCTU. 1A HbIHELIHero
MOKONEHMA CMELMANNUCTOB BETEpPaHbl OCTAKOTCA UCTOY-
HUKOM MYZPOCTM 1 NPUMepPOM 6e33aBETHOTO C/TYKEeHUA
ceoei npodeccun n PognHe. Ux BKNaL HEBO3MONKHO
“3MepUTb Ldpamm — OH COXPaHEH B MOKONEHUAX YYé-
HbIX, MH}XEHEPOB M KOHCTPYKTOPOB, KOTOPble NPOA0-
KaoT WX Aeno.

OTtmevanocb, yto KaszaxctaH, byayun mupoBbIM -
[epom no Aobbive ypaHa M aKTUBHO Pa3BMBan Hay4YHble
nccnegoBaHna B 061acT MUPHOTO aTOMa, NPOAO/KAET
BHOCWTb 3HAUYMTENbHbIA BKAAZ, B YKpenieHue rnobanb-
HOW 3HEepreTMyeckom 6e3onacHoCTU.

B xome cobpaHua COCTOANOCL HarpaXpeHue BeTe-
PaHOB M COTPYAHWKOB NPEANpPUATUIA OTPACaMN, NPO3BY-
Yanu cnosa 61arogapHOCTY M NPU3HATENBHOCTU BCEM,
KTO NOCBATUA CebA 3TOW CNOXKHOW M OTBETCTBEHHOM
chepe.

3aBepLuas TOPKECTBEHHOE CODpaHMe, OpraHM3aTopbI
OTMETW/N, YTO H0BUNEN AaTOMHOM OTPACAN — HE TONbKO
NoBOA, ANA FOPAOCTM 33 NPOMAEHHBIN NYTb, HO U BaX-
Hblii OPUEHTUP ANA ABUMKEHWUA Bnepés. KasaxctaH Ha-
MepEeH W BNpeab OCTaBaTbCA HaAEKHbIM NAaPTHEPOM B
MeXAyHapoAHOM AAEPHOM COODOLLECTBE M IMAEPOM
B 0671acTM 6€30MacHOr0 ¥ MMPHOFO WMCMONb30BaHUSA
aTOMHOW 3Hepruu.

Anusa [lemecuHoaa,
AOK

)

It is now difficult to imagine industries that do not
use nuclear technologies: semiconductor manufactu-
ring and security systems, agriculture, the space and
metallurgical industries. As the number of people re-
quiring diagnosis and treatment of oncological and
cardiovascular diseases continues to grow, nuclear me-
dicine tools and methods are advancing. Radioisoto-
pe diagnostics, radiation therapy, and tomography ha-
ve become available to humanity thanks to the pea-
cefulatom. Allofthisma-
kes people’s lives more
comfortable, safer, and
more productive, while
the global demand for
clean and affordable
electricity only reinfor-
ces the need for the
further development of
nuclear energy.

It is on this solid foun-
dation that the veterans
of the nuclear industry
stand - living history and
a true source of national
pride. Their knowledge,
selfless labor, and faith in the future made it possible
to create the basis on which nuclear energy and
science are developing today. They were the first
to pave the way, establishing traditions of high
professional responsibility and scientific integrity.
For the current generation of specialists, veterans
remain a source of wisdom and an example of devoted
service to their profession and their country. Their
contribution cannot be measured in numbers — it is
preserved in generations of scientists, engineers, and
designers who continue their work.

It was also noted that Kazakhstan, as a global lea-
der in uranium production and an active developer of
research in the field of the peaceful atom, continues
to make a significant contribution to strengthening
global energy security.

During the meeting, veterans and employees of in-
dustry enterprises were honored, and words of gra-
titude and appreciation were expressed to everyone
who has devoted themselves to this complex and
responsible field.

Concluding the ceremony, the organizers empha-
sized that the anniversary of the nuclear industry is
not only a reason to take pride in the path already
traveled, but also an important milestone for moving
forward. Kazakhstan intends to continue to be areliable
partner in the international nuclear community and a
leader in the safe and peaceful use of nuclear energy.

Aliya Demesinova
Kazakhstan Nuclear Society (KNS)
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Ocbl canagarbl MamaHAapAbl AaApnayaa reoTexHMKaNbIK NPoLecTepaiH, XeH-
[ley KoHe KanmnbliHa KenTipy *YMbICTapbiHbIH, COPOLMAHBIH, TYHAbIPYAbIH, JKCT-
PAKUMAHbIH XaHe 0acka A3 TeXHONOTUANbIK OnepauuanapablH, MexaHu3mae-
PiH TyciHyre 6ainaHbICTbl NPAKTUKA/bIK KY3bIPETTINIKTEPAI AaMbITy epeKwe
MaHbI3abl. OCblHAAM 3epTXaHanblK KYMbICTapAbl OpblHAAY OapbiCbiHAA TbIH-
faywbinap b6enceHai Katbicagpl, an cabakTapabl OKbITyWbiap MeH KomnaHua-
HblH, 6iniKTi MamaHgapbl Kyprizesi. 2025 Xbiabl YHUBEPCUTETTIH 3epTxaHana-
pbiHAa KOMNaHUAHbLIH, 6HAIpY KacinopblHAApbiHA apHanfaH BeriHAiK KypcTapaa
200-4eH acTam TbiHAAYLWbI OKYAAH OTTi. 3ePTXaHaNbIK XYMbIC 01apFa XUMUANBIK
KOHE CcnekTPoPOTOMETPUANBIK Tanday SAICTepiH, COHAaM-ak ypaH Kypampaac
WMKi3aTTbl OHAIPY MeH eHJAEeyAiH TEXHONOrUANbIK npouecTepiH backapy agic-
TepiH MeHrepyre MyMKiHAiK 6epesi.

Ocbinaniwa, ypaH 6HAIPY TEeXHOMOMUACBIHbIH, QU3MKANbIK KHE XMMMUAMbIK
npouectepi 6oMbIHWA 3epTXaHaNbIK KYMbICTAP ypaH eHAipy eHepkacibi ywiH

3EPTXAHA/IbIK ¥MbICTAP YPAH T o et e
aNblHFaH 6inimai CblHM TypfblaaH bOaranayfa

eHﬂlpy KGCMOPHH,U,APH YI.I."H OHe KaTaH Kayincisaik neH Aanaik Tanan-

Tapbl OOMbIHIWIA KYMbICKA [JalbiHAANYFa

MAMAHﬂlApﬂ'bI ﬂ'Aﬂ PnAyﬂ'bI HI MYMKIHAiK 6epesai. 3epTxaHanblk NpakTu-
KyMAbl YMbIMAACTbIPYAAFbl KeleHai Ta-
H E I'I 3 I'I 3” E M EHTI cin atom eHepkacibi canacbiHAa Tabbic-
Tbl MaHCanN YLWiH KaXeTTi Kacibn komne-
) ) i TeHUMANAPAbIH, KanbINTacyblH KaMTama-
Ka3aKCTaH AApoNbiK YHUBEPCUTETI, eH anfbiIMeH, YpaH eHAIpy KacinopbiHAa- Cbl3 eTe;.
PbIHAA KaZapnapabl AavbiHAAWAbI, KalTa Aafapnay KaHe binikTiniriH apTTbipy *Ky- KAy
MbICTApPbIH }y3ere acblpabl, COHAAN-aK KoMNaHMA Kbi3MeTKep/epi YWiH MiHAeT-
Ti, BediHAiK }KaHe KOPNOPATMBTIK OKbITY KYPCTapbIH YMbIMAACTbIPbIN, BTKi3eAi.

YHusepcuteT b6inim 6epy cTaHZapTTapbiHa, KAXKeTTiNiKTepiHe XaHe KomnaHusa-
HblIH, CTPATErMANbIK MaKcaTTapbiHa CIMKEC JKy3ere acblpbliaTbiH Y34iKCi3, MaKcaT- I
Tbl K9He XKyieni Typae yWbIMAACTbIPbIAFaH OKY NPOLLECiH KAMTAaMachI3 eTes,. A

Horapbl 6inikTi MamaHZAapabl Aaspnay Tek Teopuanbik binimai faHa emec, co-
HbIMEH KaTap ypaH Kypamaac KeHAi eHAipy MeH eHAeyadiH HerisiHae KaTkaH
OU3NKANbIK KaHEe XMMUANIK MPOLECTEPMEH KYMbIC iCTEYAe NPaKTUKANbIK Taxi-

pubeHi ae Tanan etea,. KAZAKHSTAN
3epTXaHanblK XYMbIC OKbITYAblH MaHpbI3abl Kypamaac beniri 6onbin Tabbina- NUCLEAR
[bl, TEOPUANBIK Heri3aepAi HbifaTadpl, Kacibu AarabinapApl AambiTagbl KaHe UNIVERSITY

OU3NKANbIK KaHE XMMMANbIK NPOLECTEPAiH epeKWwenikTepiH TyciHaipeai. OHbl
3sipneyae apTypAi AeHrenzeri XaHe NayasbiMaapaarbl MamMaHAapFa KOWbINATbIH
GapnblK GiNiKTINIK TananTapbl eckepineai. 3epTxaHanblK KYMbIC 6eniHAiK
MaMaHZapFfa apHanfaH 6apnbik oKy bafnapnamanapbiHaa MiHAETTI 6onbin Tabbl-
nagpl.

YHuBepcuTeTTe «YpaH TEXHONOMMACbIHAAFbI (QU3MKA-XMMUANBIK nNpoLecTep.
[€0-TEXHONOTMANBIK MPOLECTEP 3ePTXaHACbI» XKaHe «YpaH TeXHONOrMACbIHAAFbI
dU3NKa-XMMUANBIK NpouecTep. OHIM epiTiHAiNepiH eHAeyre apHanfaH XUMMUA-
NbIK TEXHONIOTMANAP 3epTXaHacCbl» CUAKTbI DeriHAK 3epTXaHanap CaTTi KyMbiC
icTengi.

AdepHoe obwiecmeo KazaxcmaHa nsk_kz_1993 ¥ nskassociation1993
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NNABOPATOPHbIE PABOTbI
KAK KNIKOYEBOA INEMEHT

NOArOTOBKK CNELUANUCTOB
YPAHOZOBbIBAIOLLMX NPEATIPUATHIA

KasaxcTaHCKMit afepHbIi YHUBEPCUTET OCYLLECTBAAET NOATOTOBKY, NEPenoaroToBKy
W MOBbIWEHWE KBaUGUKALMM NEPCcOHana, NPEeUMYLLECTBEHHO, YPaHOA00bIBAOLIMX
NPEeANPUATUIA, OPTaHW30BbLIBAET U MPOBOAUT 06s3aTe/bHble, NPOPUAbHbIE, KOPMOpa-
TUBHbIE KypCbl 06y4eHna coTpyaHUKoB KomnaHuum.
YHuBepcuTeT obecneyrBaeT HenpepbIBHbIiA, LieeHanpPaBeHHbIN 1 NI1aHOMEPHO Op-
raHW30BaHHbIN Y4eOHbIV NPOLLECC, OCYLLECTBAAEMbIN B COOTBETCTBUM C 0Opa3oBaTens-
HbIMM CTaHZAPTaMM, NOTPEOHOCTbIO M CTPATENMYECKUMM Liensmiu KomnaHuu.
MoAroToBKa BbICOKOKBAIMOULMPOBAHHbIX CMELMAINCTOB TPEOYeT He TObKO Teope-
TUYECKMX 3HAHMWIA, HO U NPAKTUYECKOTO OMbiTa PaboTbl ¢ GU3MKO-XMMUYECKMMM NPO-
LLleCCamMm, KOTOpbIE NIexKaT B OCHOBE A00bl4M U NepepaboTkM YpaHOCOAEpKaLLeN pyabl.
NNabopatopHble paboTbl NPy 3TOM ABAAIOTCA BaXKHbIM KOMMNOHEHTOM 06y4YeHws, 0be-
y CNeynBan 3aKpenieHue TeopPeTMYECKMX OCHOB, GOPMMPOBaHMA
npodeccMoHanbHbIX HaBbIKOB, @ TaKKe NOHUMaHMA cneundukin du-
3MKO-XMMMUYECKMX NpoLieccoB. Mpu ux pa3paboTke yuTeHbl BCE KBa-
NMdUKaLMOHHbIE TpeboBaHUA, NPeabABAAeMble K CreLManucTam
Pa3NNYHbIX YPOBHEW MOATOTOBKM M AONKHOCTEN. JlabopaTopHble
paboTbl B 063aTe/IbHOM MOPALKE BKIOYEHbI BO BCE MPOrpamMmmbl
06y4YeHna NPOPUNbHbIX CNELLMaIUCTOB.
B yHMBepcuTeTe yCnewHo GyHKLUMOHMPYHOT Takme NpoduibHble
nabopaTopum Kak:
o «DU3MKO-XMMUYECKME NPOLLECCHI TEXHONOMMM ypaHa. Jlabopa-
TOPUSA re0TeXHONOTMYECKUX MPOLLECCOBY,

o «DU3MKO-XMMUYECKME NPOLLECCHI TEXHONOMMM YpaHa. Jlabopa-
TOPUSA XMMUYECKON TEXHONOTUM NepepaboTKy NPOAYKTUBHbIX
PacTBOPOBY.

B pamKkax MoAroToBKM cneupManvcToB B 3ToM 0bnactu ocoboe
3HaueHWe nprmobpeTtaeT GOPMMUPOBAHME NPAKTUYECKUX KOMMNETEH-
LMK, CBA3AHHbIX C MOHUMAHWEM MEXaHW3MOB re0TEXHONOTUYeC-
KMX MPOLLECCOB, PEMOHTHO-BOCCTAHOBUTENbHbIX PaboT, copbuum,
OCKAEHWA, 3KCTPAKLUMM U APYrUX TEXHONOTMYECKMX Onepauui.
Mpw BbINOAHEHMM NOAO0OHbLIX NAabOPaTOPHbLIX PAbOT CAyLWaTeNN aKTUBHbI, @ 3aHATUA
NPOBOAAT NPENOAABATENN U KBAMULMPOBAHHbIe cneuvanunctel Komnanuu. 3a 2025
rog, B nabopatopuax yHMBepcuteta npowaun obyyenune cebiwe 200 cnaywartenei npo-
GuAbHBbIX KypcoB aobbiBalowmx npeanpuatuii KomnaHuu. JlabopatopHble paboTbi
NO3BONAKT UM OCBOUTb METOAbI XMMMUYECKOTO, CNEKTPOGOTOMETPUYECKOTO aHaU3a,
0B/laAeTb cnocobamm ynpaBaeHUA TEXHONOTMYECKUMM NpoLeccamn fobblum 1 nepe-
paboTKM ypaHOCOAEPKALLErO ChIPbA.

Takum obpasom, nabopatopHble paboTbl N0 GUIMKO-XMMUYECKMM MPOLLECCaM Tex-
HONOrMM A06bIYM YpaHa ABNAIOTCA HEOTLEMNIEMOW YaCTbiO NOAFOTOBKM CMELMANNCTOB
ANA ypaHozobbiatowert otpacin. OHWM NO3BOAAKT CaywaTenam npuobpectv LeH-
Hble NPAKTUYECKNE HABbBIKM, KPUTUUYECKM OCMbICAUTL NOYYEHHbIE 3HAHWA U NOATOTO-
BWUTbCA K paboTe B YCNOBMAX BbICOKMX TpeboBaHMiA K 6e30nacHOCTH M TOUHOCTU. Kom-
MAEKCHbIA NOAXOA K OpraHu3aumm nabopatopHOro npakTMkyma obecneumsaeT ¢op-
MWPOBaHME NMPOPECCMOHAbHBIX KOMMETEHLMIA, HEOBXOAMMbBIX ANA YCNELWHOW Kapb-
epbl B 06/1aCT1 aTOMHON NPOMBbILLIEHHOCTM.

Kay

AdepHoe obujecmeo KaszaxcmaHa
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LABORATORY TRAINING
AS A KEY ELEMENT 2
IN PREPARING SPECIALISTS
FOR URANIUM MINING ENTERPRISES ’
The Kazakhstan Nuclear University provides training, retraining, and advanced
professional development primarily for personnel of uranium mining enterprises.
It organizes and delivers mandatory, specialized, and corporate training courses for
Company employees.
The University ensures a continuous, focused, and systematically organized
educational process carried out in accordance with educational standards, as well as
the Company’s needs and strategic objectives.
The preparation of highly qualified specialists requires not only theoretical know-
ledge but also practical experience in working with the physicochemical proces-
ses underlying the extraction and processing of uranium-bearing ore.
Laboratory work is a vital component of the training process, reinforcing theore-
tical foundations, developing professional skills, and foste- . ,
ring an understanding of the specific features of physi- = T =
cochemical processes. All laboratory modules are designed [Mosent. vonowm: chix| =
in full compliance with qualification requirements for spe- = R
cialists at various levels of training and positions. Labora- . ﬁ:_ : .

tory work is a mandatory part of all educational programs for Y ! ) | !i - ! h

specialized professionals.
The University successfully operates specialized labora-
tories such as:
o “Physicochemical Processesof Uranium Technology. Geo-
technological Processes Laboratory”
o “Physicochemical Processes of Uranium Techno-logy. La-
boratory of Chemical Processing of Pro-ductive Solu-
tions”

In training specialists in this field, particular importance
is given to the development of practical competencies rela-
ted to understanding the mechanisms of geotechnologi-
cal processes, repair and restoration operations, sorption,
precipitation, extraction, and other technological procedu-
res. During laboratory sessions, participants are actively engaged, and classes are
conducted by university instructors together with qualified Company specialists.

In 2025, more than 200 participants from the Company’s mining enterprises
completed training courses in the University’s laboratories. Laboratory work
enables them to master methods of chemical and spectrophotometric analysis and
to acquire skills in controlling technological processes involved in the extraction and
processing of uranium-bearing raw materials.

Thus, laboratory training in the physicochemical processes of uranium extrac-
tion technology is an integral part of preparing specialists for the uranium mining
industry. It allows participants to gain valuable practical skills, critically assess ac-
quired knowledge, and prepare for work in environments with high safety and
precision requirements. A comprehensive approach to organizing laboratory practice
ensures the development of professional competencies necessary for a successful
career in the nuclear industry.

KNU

nsk_kz_1993 ¥ nskassociation1993

¥\ ANEPHOE




AN ANEPHOE WWW.NUCLEAR.KZ WWW.NUCLEAR.KZ &'\ FNEPHOE
<S5§ OBLIECTBO ¢S 2§ OBLIECTBO
‘oaf KA3ZAXCTAHA \oaf KA3AXCTAHA

KacinTik 6afgap 6epy kaHe arqnapaT'T'élk—Tycin,ipy KYMbICTapbl aAcbiHAA «OHTYCTIK Tay-KEH-XMMUA KOM-
6uHatbl (OMXK)» XLWC «Akgana» KeHiwiHiH ekingepi TypkictaH obAabicbiHbiH, Co3ak, ayAaHbiHAaFbl KMM

«Jlanae bekeHoB aTbiHAaFbl XKannbl 6inim bepy mektebiHe» bapapl.

CanapAplH, MaKcaTbl — OpTa MeKTeNn OKYLbIIAPbiH KOMMNAaHUAHbIH, KbI3METi aHe OHbIH KasakctaH Pec-
nybAMKacbIHAAFbl Tay-KEH KoHe aTOM 6HepKacCibiH AambiTyAafbl peni Typanbl aknapaTTaHAblpy, COHAAN-
aK JKactap apacbiHAa fbIAbIMHbIH, OHEPKICINTIH, AaMyblHa KOHE eNfiH o/1-ayKaTblHA auTap/biKTai yAec Ko-

CaTblH XXYMbICLLbI, VIH)KEHepﬂiK )KOHE fbl/IbIMN MaMaHAbIKTapfa CaHa/ibl Kbi3bIfYLWbI/IbIKTbl Ka/1bINTACTbIPY 6on-

Abl.

Kesgecy 6apbicbiHaa 8-11 CbiHbIN OKyLbINapbiHa «AKAaNa» KeHilliHiH, eHAIPICTIK KbI3METi, ypaH eHaipy,
re0N0rMA, UHKEHEPUA KIHE BHAIPIC TEXHONOTMANAPbI CaNacbiHAAFbl CYPaHbICKA M€ MaMaHAbIKTap, COHAAM-
aK pagMauMAnbIK Kayincisgik )aHe KoplafaH OpTaHbl KOpFay TananTtapbl Typasbl aknapaTt YCbIHbIAAbI.

CTaH 3KOHOMMKACbIHbIH, TYPaKTbl AaMYyblHAAFbl MOHE eNfiH dHepreTUKasblk XaHe eHepKaCInTiK
KaMTaMacbI3 eTyaeri A4P0/bIK MHAYCTPUAHBIH MaHbI3AbINbIFbIHA €PeKLIe Ha3ap ayAapbingb.

Ic-wapa awsbIk gvanor ¢opmatbiHaa oTTi. OKylbinap 6enceHAi Kbi3blfyLWbIAbIK Ta
6inim any Konaapbl, XKyMbIC Kafaannapbl XKaHe MaHCANTbIK 6CYy NepPCcneKkTMBan
KeHiw ekingepi 6inikTi mamaHAapAbl 4asApaay KIHE KACTaPMEH HKYMBIC iCT:
HbIH, MaHbI34bl 6eniri )aHe engiH, 6onalwarbiHa MHBECTULMA EKEHIH aTan eTTi.
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Ne 2-3 (68-69) 2025

, MaHcan TaHgzay,
pasibl CypaKTap KoWAbl.
aHbIH, Y3aK Mep3imai gamybi-

-;-f MyHAaal Kesnecynep acTapAblH FblIbiM MEH 6HAiPICKE AEreH Kbli3blfyLbIAbIFbIH aPTTbIPYFa, KAAPAbIK dney-

s, eTTi AaMbITyFa oHe apbip MamaHHbIH, 6HEepPKaCInTiH, *aHe KasakcTaH PecnybauKacbiHbIH, 91-ayKaTbIHbIH, Aa-
T, MYbIHA KOCATbIH YNeCiHIH MaHbI3AbINbIFbIH APTTbIPYFa KEMEKTecesi.

i ™ 5 | «OTXK» BK» XLLUC
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BKNALL
B BY/IYLLIEE

B pamkax npodOpUEHTALMOHHOW M Pa3bACHUTENb-
HOW paboTbl NpeAcTaBUTENN PYAHMKA «AKaana» TOO
«CN «HOrXK» nocetnnm Ky «ObuieobpasoBatenbHan
WKona umenn JlaHae bekeHosa» Co3aKkcKoro pailoHa
TypKecTaHcKoM obnactu.

Lenbto BM3MTa CTano MHPOPMMPOBAHME YYaLLMXCA
CTAPLIMX KNACCOB O AEATENbHOCTU NPeAnpuUATUA, ero
POAW B Pa3BUTUM FOPHOAOObIBAIOLLEN U AAEPHOMN OT-
pacan Pecnybamnkun KasaxcraH, a Takxe dopmmuposaHue
Yy MOJIOAEKM OCO3HAHHOTO MHTEpeca K pabounm, UH-
JKEHEPHbIM M Hay4YHbIM NPOPEeccUaM, BHOCALLMM 3Ha-
YMMbIV BKNAZ B Pa3BUTME HAYKWU, MPOMBbILLNEHHOCTU U
BnarococTofHMe CTpaHbI.

B xoae BcTpeum yyawmmea 8-11 knaccos bbina npeac-
TaBeHa MHOOPMaLMA O NPOM3BOACTBEHHOW AeATesb-
HOCTU pyZHWKa «AKgana», BoCTpeboBaHHbIX npodec-
cuAx B chepe AobbluM ypaHa, reonoruun, UHKeHepuu,
NPOU3BOACTBEHHbIX TEXHOMOTWIA, a Takke O Tpebosa-
HMAX PafMaLMOHHON GE30MacHOCTU WM OXpaHbl OKpY-
’atowen cpeabl. Ocoboe BHMMaHME Obio yAENEHO
3HAYEHWIO ALEPHOIN OTPACAM B YCTOMYMBOM Pa3BUTUM
9KOHOMMKM KasaxctaHa M obecneyeHuM sHepreTuye-
CKOM 1 MPOMBILLEHHOM 6€30MacHOCTM CTPaHbI.

MeponpuaTtie npowno B Gopmate OTKPLITOrO Aua-
nora. LLIKoNbHWKM NPOABUAK aKTUBHbIW MHTEPEC, 3a4a-
Ba/IM BONPOCbI 0 BblbOpe npodeccuu, myTax NoaydeHns
0bpa3oBaHuA, YCIOBUAX TPyAa U MEpCrneKkTMBax Npo-
deccroHanbHoro pocra. MpeacTaBUTENN PYAHMKA NOA-
YEPKHY/IM, YTO MOATOTOBKA KBaAMPULMPOBAHHbLIX Ka-
L,pOB 1 paboTa C MONOAEKBIO ABNAIOTCA BaXKHOMN YaCTbio
[ONTOCPOYHOTO PA3BMTUA OTPACAU U MHBECTULMAMM B
OyayLuee cTpaHbl.

MosobHble BCTPeYM CocobCTBYHOT NOBbILLIEHMIO UHTE-
peca MOOAEKM K HAaYKe U NPOM3BOACTBY, GOpMMUPOBaA-
HMIO KaApPOBOro NOTEHLMANA U OCO3HAHMIO 3HAYMMOCTH
BKN3A4a KaXkAoro Cneuuanucta B pasBUTUE MPOMbILL-
NeHHOCTM 1 BnarococtosHue Pecnybnnku KasaxcraH.

npecc-cnymba
TOO «CI1 «FOrXK»

CONTRIBUTION
TO THE FUTURE

As part of its career guidance and outreach acti-
vities, representatives of the Akdala Mine of JV
«SMCC» LLP visited the Lande Bekenov Secondary
School in the Sozak District of the Turkestan Region.

The purpose of the visit was to inform senior school
students about the company’s operations, its role in
the development of Kazakhstan’s mining and nuclear
industries, and to foster a conscious interest among
young people in blue-collar, engineering, and scien-
tific professions that make a meaningful contribution
to the advancement of science, industry, and the
country’s prosperity.

During the meeting, students in grades 8-11
were presented with information on the production
activities of the Akdala Mine, in-demand professions
in uranium mining, geology, engineering, and produc-
tion technologies, as well as requirements related
to radiation safety and environmental protection.
Special emphasis was placed on the importance of
the nuclear industry for the sustainable develop-
ment of Kazakhstan’s economy and for ensuring the
country’s energy and industrial security.

The event was held in an open-dialogue format.
The students showed strong interest and asked ques-
tions about career choice, educational pathways,
working conditions, and prospects for professional
growth. Mine representatives emphasized that trai-
ning qualified personnel and engaging with young
people are integral to the industry’s long-term
development and constitute investments in the
country’s future.

Such meetings help increase young people’s inte-
rest in science and industry, contribute to building
human capital, and raise awareness of the signifi-
cance of each specialist’s contribution to industrial
development and the well-being of the Republic of
Kazakhstan.

Press Service
JV «SMCC» LLP
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3agaun:
— NONyAApM3aLna HayK1 U TEXHUYECKOro 06pa3oBaHms;
— pacnpocTpaHeHune 6a3oBbiX 3HaHMIM 06 aTOMHOW OTPacAu;
— aKTMBHaA paboTa ¢ NpodeccMoHaNbHbIM Hay4HbIM COODLLECTBOM;
— 9KO0/1I0rMYeCcKoe BOCMUTAHUE W

6opbba ¢ pagnodobuen.
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Tabufn ypaH XMMMUANBIK KOHLEHTPATbIH IKCTPAKUMANBIK Ta3apTy KesiHae =

AeNoHAANFaH cy (nepmeart) KaHe nepmeaT NeH a3oT KbILWKbIbIHbIH, epiTiHAC g

Ta3apTy epiTiHaici peTiHae KongaHbinagsl. SOKOL-M KOHAbIPFbICbIHAH LWbIKKAH
nepmeat 8-14°C TemnepaTtypafa XeTeai. YpaHAbl OpraHuKanbik ¢asagaH
cynbl dasafa Ta3apTy MPOLECIH opbiHAAY ywiH KemiHae 60°C Temnepatypa
KakeT. ON yWWiH nepMeaT NeH KblWKbINAaHAbIPbIAFAH epiTiHai bymeH 80-90°C
TemnepaTtypafa AewiH Kpi3abipbinagbl. COHbIMEH KaTap, ypaHAbl IKCTPAKLW-
Anay NpOLECiHEH WbIKKaH paduHaTTap BeirTapanTanablpy KOHAbIPFbICHIHA
wamameH 60°C TemnepaTtypasa TYCeAi, OHAA KaNAblK a30T KbIWKbINbIH aMMu-
aK cybiMeH beiTapanTaHaplpyFa 6annaHbicTbl on 70-80°C aewiH KeTepines,.
TemnepatypaHbl 80°C-ka aewiH KeTepy pH enweriwTepiHiH, CeHCOpAaPbIHbIH
(WbIHbI 3NEKTPOATAPbIHbIH) iICTEH LbIFYbIHA SKENEA].

MaceneHiH, wewimi

By WbIfbIHbIH aHe paduHaTTbl 6erMTapanTaHAbIPY TEMNEePaATypPachbiH a3anTy
YWiH, AeNOHAQHFaH cyapl beliTapanTaHapbIpy KesiHaeri paduHaTTapaAblH TeM-
nepaTypacbiH NakganaHbin Kpi3AbIpy apKblabl AanblHAAY NPOLECiH e3repTy
YCbIHbINAbI.

NaBen KpbiXkaHOBCKUHA,

YN «B» LeXbIHbIH, YHTaK eHAipici 6enimMiHiH 6acTbIfbl:

— Ocbl makcamma paguHammel belimapanmaHObipy pPeakmopsiHOa Ka-
MyWKa #acandbl, 01 ApPKbiabl nepmeam andbiH 10 Kbi30blpy yWiH emkisi-
neoi. Kamywika - #oiny anmacmelprbiw - Ynbi ¥cobanay uHcmumymel #o06a-
NnaraH, an bipiHwi pagpuHammel 6elimapanmaHobipy PeakmMopbIHOA Kypbinbic-
MOHMaM< HymoicmapsiH YM3-HiH eHwinec KacinopHsl « MALLU3ABOL» MLLIC

Hypei3di. Kamywka - ynKkeH peakmopOblH iwiHOe OpPHAAACKAH Crupans
mapi3di mymiK, oHOG apanacmelpy KypoinfFbiCbiHblH Y30iKCi3 HYMbIC icmeyi-
He balinaHbicmbl bicmblK epimiHOi yHemi Ko3fanadsl. KamywkKaHelH 6yKin
beniai ocbl epimiHOize 6amMebIpbINA0LI, an 01 APKbIAbI CYbIK CY QFbIM, KAMyW-

KaHbIH mymiK KabblpranapbiHblH yaKkeH 6ipikmipinzeH 6emimeH xcbiny

bepy apKbinbl Kbi30bipbinadel. backawa alimkaHda, sicmeiK paguHammap
— apmbIK #blayblH nepmeamka bepy apKbiabl CanKbIHOaMbInadsl, an nepme-
— am muiciHwe Kbi30blpblnadel, byn Kaxemmi memnepamypara ¥emy ywiH a3

6yObl Kaxcem emeoi.

KonaaHbiCTaFbl ©HAIPIC OPbIHAAPbLIH KaHFbIPTYFa bafbiTTanfaH paLMoHan-

Yn6i MmeTannypruanbik 3aybiTbiHbIH YpaH 6HAipici KeweHiHiH, B 1bIK YChIHbIC BipeH BIpHeLIe MaCeNleH] LewrTi.

LUeXblHbIH, MHXeHepnep KomaHpacbl «KasatomeHepkacin» YAK»
MHHOBALMANDIK GaliKaybiHAA YWiHWI OpblH anabl. EHrisinreH nHHoBa-
LMA TEK TEXHUKANDIK MICENEHi Wewin KaHa KoWMal, COHbIMeH KaTtap
auTapAbIKTall SKOHOMMKADBIK Nalkaa aKkenai.

AHpgpeit TopmaH,

YN «B» webepxaHacbiHbIH MEHFEpPYLLICi:

— WHeecmuyusneiK #obaHel icke aceipy bi3ee #abobikmapbimMbi30el — pH
enweziuimepiH Koprayra, peazeHmmep0di dalibiHOay npoueciHiK muimoiniaiH
apmmeoIpyFa #aHe Kbimbam 3Hepaus Ke3i — 6yO0bl mymelHyOsl azalimyfFa
MYMKIHOIK 6ep0i, 6yn 6i30iH 6HiMOepimi30iH WbIFbIHbIH almapabikmal
aszalimyra akenoi.

YMM-HbIH, B UeXbIHbIH MHHOBALMA/BIK TODbIHbIH, «PeareHT AaibiHAAY NPOLECIHIH, TMIMAINITIH apT-
TbIPY apKblabl TAOWUFU YpaH OKCUAIH OHAIPYAIH TEXHUKANbIK KoHE IKOHOMMUKAbIK KOPCETKILITEPIH
¥KaKCapTy» Kobacbl « IKOHOMUKANbIK TUIMAINIK TyAbIPATbIH €H, Y3A4iK MHHOBALMANbIK YCbIHbIC» HO-

MMHALMACBIHAA XKEHiCKe KeTTi. Pa3ua Cepraesa
’

Yn6i metannypruanbik,
3aybITbIHbIH 6acnaces Kbi3merTi

AdepHoe obwiecmeo KazaxcmaHa nsk_kz_1993 ¥ nskassociation1993
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IOOEKTUBHOE ; EFFECTIVE
PELEHWE = KOMNNEKCHbIN SOLUTION = COMPREHENSIVE
PE3YNIbTAT RESULT

lpynna uHXeHepos Lexa «B» ypaHOBOro npon3soa-
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A group of engineers from unit “V” of the uranium

cTBa YNnb6MHCKOro metannypruyeckoro 3aBoaa 3a-
HANA TPEeTbe MecTo B KOHKypce pauvMoHann3aTopos
HAK «Kasatomnpom». Peanu3oBaHHasA HOBaLuA He
TONbKO peLunna TeXHMYecKyto npobaemy, HO U npu-
HeCc/1a 3HAYUTE/IbHbIN IKOHOMUYECKNI 3P PEKT.

[MpoeKT KoMnekTMBa pPaLMOHANM3ATOPOB Lexa «B»
Y «YnyyweHne TEXHUKO-IKOHOMMUYECKUX NOKa3aTenewn
NPOU3BOACTBA 3aKMCM-OKMCU NPUPOLHOrO ypaHa 3a cyet
yBennyeHva aQdeKTMBHOCTM NpoLecca NPUroToBaeHMA
peareHToB» CTan nobeautenem B HOMMHaLMK «Jlydwee
PaLMOHANU3aTOPCKOE NPeasIoKeHWe, Co3aatoLLee KO-
HOMMUYECKMUM 3P DEKTY.

production division at the Ulba Metallurgical Plant
took third place in the rationalization competition
held by NAC Kazatomprom. The implemented
innovation not only solved a technical problem but
also delivered a significant economic effect.

The project developed by the team of rationalizers
from unit “V” of the Uranium Production Division, titled
“Improving the technical and economic performance
of natural uranium dioxide-trioxide production by
increasing the efficiency of reagent preparation,”
won in the category “Best rationalization proposal
generating an economic effect.”

ABTOpbI paynpesnoXKeHus: Authors of the rationalization proposal:
o AHpper lodpmaH, Ha4anbHUK Lexa «Bx»; o Andrey Gofman, Head of unit “V”;
o {Opwuii BapblBAMH, 3aMeCTUTENb HaYalbHUKA-TEXHOOT,; o Yuriy Varyvdin, Deputy Head for Technology;

o [lagen Kpr)KaHOBCKMﬁ, HaYyaNbHUK OTAENEHUA NO NPOMN3BOACTBY NOPOLLKOB,;
o CraHucnas ,U,EN\M,CI,OB, TEXHONOTr OTAENEHNA NO NPOMN3BOACTBY MOPOLLKOB.

o Pavel Kryzhanovskiy, Head of the Powder Production Department;
o Stanislav Demidov, Process Engineer of the Powder Production

Department.
LUndpbl npoekra: Project figures:
— noTtpebneHne napa CHUKEHO Ha 7,67%; — steam consumption reduced by 7.67%;
— r0f10BOM 3KOHOMMYeCcKui apdekT coctasnset 14 555 000 TeHre. —annual economic benefit: 14,555,000 tenge.

CyTb BOonpoca

B npouecce 3KCTpaKUMOHHOTO adduHaxKa Xumu-
YECKOrO KOHLEHTpaTa NPUMPOAHOrO ypaHa B KayecTse
PEIKCTPArMpytoLLero pacTBopa MCNoib3yeTca AevNOHH-
3MpOBaHHAA BoAa (nepmeat) M pacTBop nepmeara M
a30THOW Kuncnotbl. Mepmeart ¢ yctaHosku COKO/T-M no-
cTynaet ¢ Temnepatypov 8-14°C. [ina nposesaeHns npo-
LLecca pesKCTpaKLumM ypaHa M3 opraHuyeckoin ¢asbl B
BOAHYIO He0bX0AMMa TeMnepaTypa NPOLEecca He HUXe
60°C. na obecneyeHna AaHHOTO yCAOBMA Nepmeat U
NOAKMCNEHHbIN PAcTBOP NOAOrPEBAOT MAPOM A0 TeM-
nepatypbl 80-90°C. BmecTe ¢ Tem, padpuHaThbl € npouec-
Ca SKCTPAKLMM ypaHa NOCTYNatoT Ha HEMTPAAW3ALLMIO C
Temnepatypoi okono 60°C, rae oHa yBeAWYMBAETCA A0
70-80°C 3a cyeT peakunu HeWTpPanu3aLmMm ocTaToOYHOM
a30THOM KUCI0Tbl aMMMAYHOI BOAOM. [oBbILEHME TEM-
nepatypbl go 80°C BeAeT K BbIXO4y U3 CTPOA AATYMKOB
(CTEKNAHHbIX 31eKTPoA0B) PH-MeTpoB.

PeweHue HalaeHo
[na CHUKeHMA noTpebneHns napa M TemnepaTypbi

HeWTpanu3aumMmn paduHaToB ObINO NPEANOKEHO W3-
MEHUTb NPOLLECC NPUTOTOBNAEHWUSA AEMOHU3UPOBAHHOM

AdepHoe obwe

The issue

During the extraction refining of natural uranium
chemical concentrate, deionized water (permeate)
and a solution of permeate with nitric acid are used
as the re-extracting medium. The permeate from the
SOKOL-M unit enters the process at a temperature of
8-14 °C. To carry out the re-extraction of uranium from
the organic phase into the aqueous phase, a process
temperature of at least 60 °Cis required. To ensure this
condition, the permeate and the acidified solution are
heated with steam to 80-90 °C.

At the same time, the raffinates from the uranium
extraction process are sent to neutralization at a
temperature of about 60°C, where it increases to 70-
80°C due to the neutralization reaction of residual
nitric acid with agueous ammonia. A temperature rise
to 80°C leads to failure of sensors (glass electrodes) of
pH meters.

A solution found

To reduce steam consumption and lower the neu-
tralization temperature of the raffinates, it was pro-

¥ nskassociation1993




Z@Z OBLECTBO

0
o
o
I
o
©
o0
O}
&
o~
ol
2

AOEPHOE

WWW.NUCLEAR.KZ

KA3AXCTAHA

BOAbI NyTEM ee NOAOrpeBa 3a CYeT TemMnepaTypbl padu-
HaTOB B NPOLLECCE UX HENTPaM3aLIMK.

NaBsen KpbixkaHOBCKMA,

HaYa/IbHWK OTAENEHMA

no NPOU3BOACTBY NOPOLLKOB Lexa «B» YII:
— /117 3mo2o 6bin U320mMosseH 3MeesuK 8 PEaKmope
Helimpanu3zayuu paguHamos, Yyepes Komopeil npo-
nyckaemcs nepmeam 048 MpedsapumenbHo20 Ha-
2pesa. 3meesuK —mena006MeHHUK — bbla cipoekmu-
posaH YnbOUHCKUM [POEKMHO-KOHCMPYKMOPCKUM
UHCMUMYmMoM, CMpoumenbHO-MOHMaxcHole pabo-
mbl 8bINOAHEHLI 8 NePBOM peakmope Helimpanusa-
yuu pagpuHamos cunamu 0ovepHe20 npednpusmus
YM3 - TOO «MALLU3ABO/». 3meesuk npedcmassns-
em coboli cnupanesudHyro mpyby, pacrnonoMeHHyH
8Hympu 60716W020 PeaKmopa, 8 KOMoPOM 08uXem-
cA 2opAvuli pacmeop 3a cuem nocmoaHHoU pabomel
nepemewusaroue2o ycmpolicmea. Beco 3meesuk rno-
2py#eH 8 amom pacmeop, a 8Hympu no Hemy 08u-
Hemca X0n100HaA 800a, KOmopas Hazpesaemca 3a
cyem mensonepeda4u Yepe3 60nbWyo CyMMapHYH
naowadb cmeHoK mpybbl 3meesuKd. MHbIMU €108a-
MU, 2opAa4ue paguHamel, omoasasa ceoe u3bbimoy-
HOe menso nepmeamy, oxAax0armcs, a nepmeam,
coomgemcmeeHHo, Hazpesaemcs, mpebya meHowe
napa 0719 00CMUXCeHUA HyXHOU memnepamypbl.

PaunpeanoxeHue, HanpaB/eHHOE Ha MOAEPHM3a-
LMIO CYLLECTBYHOLLMX NPOMU3BOACTBEHHbIX Y4aCTKOB, pe-
LIKAO Cpa3y HECKO/IbKO Npobniem.

AHppeit TopmaH,
HayanbHUK Lexa «B» YI:
— Peanusayus uHeecMuyuoHHO20 MPoeKkma no3eo-
Auna 3auumums Hawe obopydosaHue — pH-mempel,
ysenuyums 3ghhekmusHoCMsb npoyecca npu2omos-
/leHUA peazeHmos u cokpamume nompebaeHue 00-
po20CcmoAwe20 3Hep2oOHoCcUMena — napa, Ymo npu-
8€/10 K 3Ha4UMesbHOMY CHUM(eHUr cebecmoumocmu
gblnyckaemol NpooyKyuu.
Pazusa Cepmaeea,
npecc-cnym6a YnbbuHcKko20
memannypauyeckozo 306000

posed to modify the deionized water preparation
process by heating it using the temperature of the
raffinates during their neutralization.

Pavel Kryzhanovskiy,

Head of the Powder Production

Department, unit “V”:
— For this purpose, a coil was installed in the
raffinate neutralization reactor, through which the
permeate is passed for preliminary heating. The coil
heat exchanger was designed by the Ulba Design
and Engineering Institute, and the construction and
installation work in the first raffinate neutralization
reactor was carried out by UMZ’s subsidiary,
Mashzavod LLP. The coil is a spiral-shawped tube
located inside a large reactor in which a hot solution
circulates due to continuous operation of the agitator.
The entire coil is immersed in this solution, while
cold water flows inside it and is heated through heat
transfer across the large total surface area of the coil
tube walls. In other words, the hot raffinates, giving
up their excess heat to the permeate, are cooled,
while the permeate is heated accordingly, requiring
less steam to reach the desired temperature.

The rationalization proposal aimed at modernizing
existing production units addressed several issues at
once.

Andrey Gofman,

Head of unit “V”:
- Implementation of the investment project made
it possible to protect our equipment-pH meters—
increase the efficiency of reagent preparation, and
reduce consumption of the costly energy carrier,
steam, which resulted in a significant reduction in

production costs.

Raziya Sertayeva,
Press Service of the Ulba Metallurgical Plant

AdepHoe obujecmeo KaszaxcmaHa
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" «Yn6i-TBC» — 6i3 pacbimeH MAKmMaH mymamolH KacinopeiH. On 3GMAHAyu, eH MaHa MexHono2us-
S 3HEPI-MH MEPEKECI napmeH ab0bIKMAFaH MaHe woiHbiMeH Oe epekwe. Ocbl xemicmikmepdiH 6apsbifel KOMAHOGHbIH
2 a0an10biFbIHbIK, HAYANKepwinieiHik H#aHe OaCWbIALIKMbIK MYKUAM OaKbIAAYbIHbIK QPKACOIHOG MYMKIH 2
® HentoKcaH aitbiHga Ynbi metannypruanbik 3aybitbl MeH KbiTanbiK CGNPC-URC KOMNaHMACBIHbIH, EHLWi- 6071061 KacinopbiH #yMbICbIHG KaMbICywbinapObiH 6apabiFeiHa mabbic neH epkeHdeydi minelmin!», - npen &
E nec KacinopHbl «Yn6i-TBC» MLUC e3iHiH 10 Xbingblk MepeUToMbIH aTan eTTi. atan eTTi KasakcTaH Pecnybaukackl ATOM 3HepruAchl areHTTiri TepafacbiHbiH OpbiHbacapbl 9ceT Maxambetos. =
ol S
= Mepentonweinap Kepme KaHe aknapaT OpTa/bifblHAA KOHaKTapAbl Kabblngagpl, onapAplH, apKacbiHAA «Ynbi TBC» — 3amaHayu #abobikmapmeH #ab0blIKmanfFaH HeICAH. bi3 KOMaHOAMbI3 3aybimmbl CAAbI- 7

OTbIH KypactbipmanapbiH (OK) eHaipy GoibiHWa ayKbiMabl oba «KasaTomeHepkacin» YAK 6ac KomnaHu- cmoipmasnbl mypoe KbicKa mep3imoe obinbiHa 200 MOHHA ypaH eHOIpy #obanbiK KyamoiHa HemkKisee-

acbl «YM3» AK-HblH MaKTaHbIWblHA aiiHaNbIN KaHa KOMMaM, COHbIMeH KaTap KasaKcTaHAabl AAPOAbIK UHAYCT- HiHe MaKmMaHambi3. bipneckeH #ob6ambi3Fa #aHe MaHa MiHOemmepOi cammi wewy ywiH 6inimi meH

puagafbl AaMyObIH KaHa AeHreniHe KeTepai. maipubeci maHbi30bl 60abINT MabblnameiH Kbi3memkepnepimizee b6ak-bepeke mineliminy», - peai «Kas-

Kesgecyre KasakctaH Pecnybnmnkacbl ATom 3HepruAcol areHTTiriHiH, «KasatomeHepkacin» YAK», CGNPC-URC, aTomeHepkacin» YAK» AK 6ackapma Teparacbl Meuip»kaH KOcynos.

Framatome, «Ka3akctaH Xanbik 6aHki», «MBT» XLWIC, YM3 kaHe «Yn6i-TBC» KomnaHWANapbiHbIH, bacwbina-

pbl KaTbiCTbl. COHAaN-aK KOHaKTapAblH apacbiHAa Kasakctan Pecnybankacel YATTbIK A4PO/bIK OPTANbIFbIHbIH, backomnaHus ywiH «Yn6i-TBC» #06acbi—OHbIH

«AtomcneurpaHc» AK, «KasakctaH Temip Xonbl» YATTbiK KomnaHuack» AK, AaponbiK TexHonormanap Kayin- eHOipici meH 6u3HeCiH apmapanmaHdbipyOarsl

Ci3Airi FbINbIMU-TEXHUKANBIK OPTaNbIFbIHbIH, aHe « MALLI3ABOA» KLLUC ekinaepi 6onabi. eH MQaHbI30bl CmpamezuanblK KadamoaposlH

W TR R T __ bipi 6onbin mabeinadsl. «Ynbi-TBC» eHdipiciH -
' By icke Kocy — KazakcmanHolH Oykin anem GolibiH- ST SN
wa amom 3nekmp CMAHYUANAPLIHG A0POsbIK MANGEE it iy pasairy

OMbIH HemkKizemiH endepOiH KamapsIiHA KOCbl-
NlybIHa MYMKIHOIK 6epeeH Kadam, - aen aTtan eT-
Ti «KasatomeHepkacin» YAK» AaponbiK OTbIH
UMKAI genapTaMeHTiHiH ampekTopbl Engoc Apmy-
Xamepo08B.

KbiTaltnbIk cepiktectep «Yn6i-TBC» KomaHaachl-
Ha y3aK Mep3iMAi bIHTbIMAKTACTbIFbl YLiH anfbiC

6ingipai.

OHMbINObIK MbIHbIMCbI3 eHbek maHFaxalibin
Hamuxcenep bepoi. «Ynbi-TBC» KeimaliFa omeiH
HUHAKMApbIHbIH 15 napmusAceiH  #emki3oi,
OHblH 10-bI amom 3n1eKmp CMAHYUANAPLIHOG-
fol peakmopnapra muendi. MeH 63pimi3di ocel
mepelimolimeH }aHe oCbl HemicmikneH Kym-
moikmaiimeiH!, - peni CGNPC-URC KomnaHus-
CbiHbIH 6ac anpekTopbl Qiu Bin XuHanfaHaapra.

MepeKenik ic-llapanapfa KaTbiICyMeH Karap,
Framatome ekingepi YM3 ypaH eHgipici KOHAbIP-
FbICIMEH Keniccesgep yprisin, eHAipic KeniciHix
2026 *bINfFbl CEPTUPUKATTAYbIH XKIHE aFbiMAaFbl MaCeNeNepai TaaKblaabl.

KazakcmaHOoa omeolH Kypacmelpy eHOIpiCiHiH KypblaybiHbig 10 #cbindbiFel — «Ynbi-TBC», YM3, Kas-

amomeHepkacin #aHe CGNPC-URC apacbiHOGFbl KOMAHOAAbIK HYMbIC neH bepik cepikmecmikmin mepe-

Keci. bipneckeH Kyw-ytizepimizdiH apkaceiHOa 6i3 muimodinik, cana #aHe CceHimOinik yneiciHe aliHanraH

| anemoik deHeelideai HbiCaH KYpObiK, - aedi Framatome komnaHuacbiHbiH, AMEA nnatdopmacbiHbIH Kenicim-
WapTTap MeH Kpi3MeTTep eHiHaeri suue-npesnaeHTi Nicolas Moreau.

: HobaHbl CaTTi XKy3ere acblipya KapKblablK KonAaybl 6ara eTnec pesn aTkapfaH KasakcTaH Xanibik 6aHKiHiH
= KaTbICyblH enemeyre 6on1maiapl.

N\

CoHpait-ak, «Ynb6i-TBC» komnaHuaAcbiHa Ka3akcTaH Pecnybamkacbl ATOM 3HEPrUACHI areHTTiriHiH, Topafacbl Aama- baHKimizdin ameiHaH b6apnelk «Ynbi-TBC» yxbiMblH ocbl mepelimolimeH KymmoikmadiimoiH! Ciz0iH Kom-
cagam CaTKanueB KeKe MEPENTOMNbIK KYTTbIKTay XaTblH: «bonawakma «Ynbi-TBC» KomnaHuACbiHbIH Ka3ak- NAaHUAHbI3 - Ka3aKCMAHOAFbI QAFAWKbLI HAHE HaFbI3 A0POsbIK 0OMblH eHOipywici. EzemeH memaekemimizoin
CMQAHHbIH A0PO/bIK OMbIH UUKAIH 0aMbIMyFa XaHe A0pOsbiK 3HepausHbl belibim makcamma natidanaHy cana- mapuxeiHOa MyHAal #obanap bypbiH-cOHObI bonFaH emec, - nepni KasakctaH Xanblk 6aHki 6ackapma
CbIHOGFbI XA/bIKAPAAbIK bIHMbIMAKMACMbIKMbI KeHelimyae eneyni yaec KocameolHbIHG CEHIMOIMIH» - AeN KOoNAa4ab!. TeparacblHbIH opbiHO6acapbl Onbra Bypoc.
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OckemeHre kenreH PpaHUMA eNWiniriHi, generaymacbl Aa 3aybiT KbISMETKEPNEPIH MEPENTOMbIMEH KYTTbIK-

Taabl.

Cepreit bexXeuKui,
«YM3» AK backapma Tepafachbl:

bi3 kewe faHa «Ynbi-TBC» #06aCbIH iCKe KOCKAH CUAKMbIMbI3, a1 By2iH OHbIH OH M#blAObIFbIH AMAN emin #a-
mblpmbi3. byn canap KublH 601061 — #0banay, Kypeiaeic, naHoemus — apbip ic-wapa 6apsiHwa bepinzeHOik
neH KOMQHOANbIK MYMbicmel manan emmi. KomaHOaHbIH yiinecimoi Kyw-xcieepiHiH, memaekemmik
op2aHAapObiH, KazamomeHepkacinmiH #aHe cepikmecmepimizdiH Kon0aybiHblH apKacbiHOa 6i3 #06aHbI
caommi asaKkmarn, 3ayelmmel #060as1blK KyamblHQ #emKi30iK. byn yaKkeH xeHic ¥aHe ceHimOi Kadam. 3aybimka
MypaKmblabiK, 6pKeHOey HaHe HaHa HeHicmep minelimin!

Bnagmmup BaxHeHKo,
«YM3» AK backapma TepafacbiHblH, bipiHLLIi opbliHOacapbl aHe 6ac MHKeHepi:

bipiHwi KyH KublH 60106l — MEH KOMNAHUAHbIH HA/FbI3 KbiamemKepi 6010bIM, KOMAHOA KYpybiMbI3 Kepex,
waHe byn eH MaHbi30bl Macene 60adbl. Makcam ayKeimObl — 06aHbI eme KbiCKa Mep3imoe, Hebapi eki #a-
poim einda agkmay! biz kapanalieim 3ayeim canydel 6acmadsik, 6ipaK aKbipbIHOG MAPUX HACAObIK —
Opmansik A3usdarel 63iHiH ombiH MabaemKanapeiH WeFAPAMbIH GAFAWKbI 3aybim. Bya wbiHbIMeH Oe
KasakcmaH ywiH ynkeH xemicmik.

ApmaH CyneiimeHoB,
«Yn6a-TBC» XKLLUC 6ac gupeKTopbl:

«Ynba-TBC» MLUC ywiH OHMbINOLIK — ©Cy, MexHon02UA MaHe CeHiMOi npozpecc KeseHi. KomnaHus
KA3GKCMQaHObIK MAMAHOAP eH HOFapbl XanblKApanaslK cmaHoapmmapra call eHimoep #acalimoeiH anemoik
OeHeelideai A0pONbIK UHMHEHepus opmanbiFbiHA aliHanyFa ymmeolnadsl. bi3diH makcameimsiz — Ka3ak-
CMAHHbIH HOFAPLI MEXHOM02UANbIK OHIMOepdiH ceHiMOi ¥emkisywici pemiHoezi mapmebeciH HbiFalimy #aHe
endiH akcnopmmelK aneyemid damoimy. KOMMNAHUAHbLIH eH YaKeH 6alinbiFbl — OHbIH Kbiamemkepaepi. bi3
Kacibu ecy, Kayincizdik madeHuemimizoi apmmeoipy HaHe UHMeHepnepoiH #aHa O6ybIHbIH OKbiMy YUWiH
wardalinap racailimeis. MeH Kacibu mamaHOap KOMAHOGCLIMEH X(AHE cepikmecmepimi3zdiH Konoaysl-
MeH alimapasikmali mabbicmapFra ¥ememiHimizze ceHimOiMiH.
Ynbi memannypauaneik
3aybimoblHbiK 6acnaces Kbiamemi

AdepHoe obwjecmeo KazaxcmaHa
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JHEPTUA NPA3AHUKA

B aekabpe TOO «Ynb6a-TBC», gouepHee npegnpu-
ATMe YNbOUHCKOro MeTannypruyeckoro 3asoga M
Kutalckod KomnaHum CGNPC-URC, otmeTtuno
10-neTHui 0bunei.

t06unapbl NpuHUManu B BbicTaBOYHO-MHPOPMALIK-
OHHOM LIeHTpe rocTtei, bnarogapa KOTOpbIM ambuum-
O3HbI/ NPOEKT NO BbINYCKY TENN0BbIAENAOLMX COOPOK
(TBC) ctan He TonbKO ropaoctbto AO «YM3», ronoBHOM
kKomnaumn HAK «Kasatomnpom», HO u BbiBen Kasax-
CTaH Ha HOBbIN YPOBEHb PA3BUTMA aTOMHOM OTPACAN.

Ha BCTpeye npuCyTCTBOBAaNM pyKoBOAMUTENU AreHT-
ctBa Pecny6amkm KasaxctaH no aTomHoit aHeprum, HAK
«Kasatomnpom», CGNPC-URC, Framatome, HapogHo-
ro baHka Kasaxctana, TOO «UBT», YM3, «Ynbba-TBC».
Cpeam roctei Takxe 6bl-
M npeacrasutenn  Ha-
LIMOHANbHOTO  AAEPHOrO
uentpa PK, AO «Artom- |
cneurpaHey, AO «HK «Ka-
3aKCTaH TeMip Xonbi», Ha-
YYHO-TEXHNYECKOTO LEHT- |
pa 6e3onacHocTM fAgep-
HbIX TexHonorui, TOO
«MALL3ABO/».

Takxe B agpec «Ynbba-
TBC» npuwno nuyHoe
nosapasnexHune c tobune-
em oT Aamacagama Car-
Kanuesa, [lpeacepatena |
ArentctBa  Pecnybuku
KaszaxctaH no aTOMHOW
aHepruu: «ysepeH, umo |
8 byoywem «Ynbba-TBC»
8Hecem  3HAYUMesbHbIU =
8Kk1a0d 8 passumue Adep- .
HO-MOMAUBHO20  YUKAQ
KasaxcmaHa u pacwupeHue mexOyHapoOHO20 CO-
mpyodHu4ecmea 8 064aCMuU MUPHO20 UCMOb308GHUA
amMOoMHOU 3Hepauu».

«Ynoba-TBC» — amo npeodnpusmue, KOMopbiM Mbl
OelicmsumensHo 2opdumcs. OHO COBpPEeMeHHOe,
OCHAWeHHOe o nocnedHemMy €08y MEXHUKU U ro-
HAacmMoAwemy yHUKaneHoe. Bce docmuxeHus cmanu
803MOX(HbI 6710200aPA YNnopcmesy Konnekmuea, ux
omeemcmeeHHOCMU U 8HUMAMENbHOMY KOHMPOSHO
CO CMOpOHbl pyKosodcmea. Menato 8cem, Kmo ces-
3aH ¢ pabomoli npednpusmus, daneHeliwux ycrne-
X08 U npoysemarus! — otmeTun 3amectutens lMpes-
cepatens AreHtcta Pecnybanku KasaxctaH no atom-
HoW 3Heprun Acet MaxambeTos.
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ENERGY OF CELEBRATION

In December, Ulba-FA, a limited liability partner-
ship and a subsidiary of the Ulba Metallurgical
Plant and the Chinese company CGNPC-URC, ce-
lebrated its 10th anniversary.

The anniversary celebrants welcomed guests at
the Exhibition and Information Center — partners
whose support helped turn the ambitious project for
the production of fuel assemblies (FAs) into not only
a point of pride for JSC UMP, the parent company of
NAC Kazatomprom, but also a milestone that eleva-
ted Kazakhstan to a new level in the development
of the nuclear industry.

The event was attended by executives of the Agen-
cy of the Republic of Kazakhstan for Atomic Energy,

NAC Kazatomprom, CGNPC-URC, Framatome, Halyk
Bank of Kazakhstan, IHT LLP, UMP, and Ulba-TVS.
Guests also included representatives of the National
Nuclear Center of the Republic of Kazakhstan,
Atomspetstrans JSC, NC Kazakhstan Temir Zholy JSC,
the Nuclear Technology Safety Center, and Mashzavod
LLP.

Ulba-TVS also received a personal anniversary
message from Almassadam Satkaliyev, Chairman of
the Agency of the Republic of Kazakhstan for Atomic
Energy: “I am confident that in the future Ulba-TVS
will make a significant contribution to the develop-
ment of Kazakhstan’s nuclear fuel cycle and to the
expansion of international cooperation in the peace-
ful use of atomic energy.”
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«Ynoba TBC» — amo npednpusmue, 0OCHAUjeHHoe Co-
gpemeHHbIM 0bopydosaHuem. Mol 2opoumcs mem,
ymo Kosnnekmue 3a AoCMamoyYyHO KOpPOMKUl CPoK
8blBes1 306800 HA MPOEKMHyo MoujHocme — 200
MOHH 0 ypaHy 8 200. MKenar npousemaHua Hawe-
My obwemy npoekmy u compyoHUKAM, YbU 3HAHUSA U
onbim ABAAIOMCA KAYEBLIMU 31eMeHmamu 044
YCrNewHo20 peweHuUs HOBbIX 86130808, — CKa3an
npeacepatens npasneHna AO «HAK «Kasatomnpom»
Meup:kaH lOcynos.

UlbaFA

Lbcernfos

X7

Ana e2onosHoli KomnaHuu npoekm «Ynvba-TBC» —
00UH U3 eaMHeliWux cmpamezu4ecKux wazo8 8
pamkax ousepcugpukayuu npoussoocmea u busHe-
ca. 3anyck npoussodcmaa «Ynbba-TBC» — amo wae,
nossonuswuli KazaxcmaHy eolimu 8 Yucao CMpPaH,
nocmasAfAuUx A0epHoe monauso 018 AMOMHbIX
anekKmpocmaHyuli mo ecemy mupy, — OTMETUN ANPEK-
Top AenaptamenTa ATL HAK «Kasatomnpom» Enpoc
fipmyxamepos.

Kutaiickne napTHepbl Nob6AArofapuanM KoNNEKTUB
«Ynbba-TBC» 33 MHOTONETHEE COTPYAHUYECTBO.

Jecamunemue ycepdHoli pabomel npuHecno ene-
yamnanwue pesyasmamsl. «Yneba-TBC» yxe noc-

2025,
752

“Ulba-TVS is an enterprise we are truly proud of.
It is modern, equipped with state-of-the-art tech-
nology, and genuinely unique. All these achieve-
ments became possible thanks to the team’s
perseverance, responsibility, and close oversight
by management. | wish everyone connected with
the enterprise continued success and prosperity,”
noted Asset Makhambetov, Deputy Chairman of
the Agency of the Republic of Kazakhstan for Ato-
mic Energy.

“Ulba-TVS is a facility equipped with modern
equipment. We are proud that, in a relatively
short time, the team brought the plant to its
design capacity — 200 tons of uranium per year.
| wish prosperity to our joint project and to the
employees whose knowledge and experience are
key to successfully meeting new challenges,” said
Meirzhan Yussupov, Chairman of the Management
Board of NAC Kazatomprom JSC.

“For the parent company, the Ulba-TVS project is
one of the most important strategic steps in the
diversification of production and business. The
launch of Ulba-TVS made it possible for Kazakhstan
to join the ranks of countries supplying nuclear fuel

AdepHoe obujecmeo KaszaxcmaHa

masuno 15 napmuli monnusHeix cbopok e Kumald,
u3 Kkomopesix 10 3a2pyuceHsl 8 peakmops Ha A3C.
Mo30pasnsto ecex Hac ¢ obuneem u smum oocmu-
weHuem! — BbICTYNUA nepes, cobpaBLIMMMCA TeHe-
panbHbli aupektop CGNPC-URC Qiu Bin.

MpepcTasutenn Framatome, NOMMMO y4acTuA B Npasa-
HUYHbIX MepOnpUATUAX, NPOBEN NepPeroBopbl € ypaH.
npownssoacteom YM3, obcyamnm cepTUdMKaLmMio npouns-
BOZCTBEHHOI MHMK B 2026 roay 1 TeKyLLMe BONPOCHI.

L

to nuclear power plants worldwide,” emphasized
Yeldos Yarmukhamedov, Director of the Nuclear
Fuel Cycle Department at NAC Kazatomprom.

The Chinese partners thanked the Ulba-TVS team
for many years of cooperation.

“A decade of diligent work has delivered impressive
results. Ulba-TVS has already supplied 15 batches
of fuel assemblies to China, 10 of which have been

ADVANTAGE.

Jecamunemue co3daHus npoussodcmea TBC e Ka-
3aXCMaHe — 3Mo Mop#ecmseo KOMaHOHoU pabomel
U HadexcHo20 napmHepcmea mexoy «Ynoba-TBC»,
YM3, Kazamomnpomom u CGNPC-URC. CosmecmHei-
MU yCunuamu mel co30aau 30800 MUpPOBO20 YPOBHS,
cmaswuli 06pasyom aghhekmusHocmu, Kayecmea u
Ha0exHocmu, — N034PaBuA BULLE-NPE3UAEHT MO KOH-
TpakTam u ycnyram AMEA nnatdopmbl Framatome
Nicolas Moreau.

Henb3a He oTmeTuTb yyacTve HapoaHoro baHka Ka-

3aXCTaHa, d)MHaHCOBaFI nogaep»Kka KOToporo cCbirpana
HEOLUEHMMYIO POJib B yCI'IELIJHOﬁ peannsaumm npoeKTa.

Om nuya Hawez0 6aHKa A I'IOSOPGBHFHO BECb Kos/1eK-

loaded into reactors at nuclear power plants. Con-
gratulations to all of us on the anniversary and this
achievement!” said Qiu Bin, CEO of CGNPC-URC.

In addition to participating in the celebrations, rep-
resentatives of Framatome held meetings with UMP’s
uranium production division, discussing certification of
the production line in 2026 and current issues.

“A decade of fuel assembly production in Kazakh-
stan is a triumph of teamwork and reliable
partnership between Ulba-TVS, UMP, Kazatomprom,
and CGNPC-URC. Together, we have created a
world-class plant that has become a benchmark for
efficiency, quality, and reliability,” congratulated
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mus «Yneba-TBC» ¢ tobuneem! Bawe npednpuamue
— nepsoe u e0UHCMBeHHoe Pou38o00cMao monauea
018 amomHeix cmaHyull 8 Kazaxcmaxe. B ucmopuu
cysepeHH020 20cyoapcmea nodobHbIX MPOeKmos He
Cywecmeosano, — CKasana 3amectutens lpeacesa-
Tensa Npasnennsa AO «HapogHbin baHk KasaxcTaHa»
Onbra Bypoc.

TaKxe C tobuneem Konnektus 3aBop,a-+o6mnﬂpa no-

3apasuna generauma Moconbctea PpaHumm, npuexas-
was B YcTb-KameHoropck.

Cepreii bexkeuKui,
npeacenatens npasneHna AO «YM3»:

Kazanocb, coscem HEAGBHO Mbl HAYAAU MPOEKM
«Ynoba-TBC», a ce200HA y#e ommeyaem e20 0ecs-
munemue. 3mom nymo 6bla HEMPOCMbIM — MPOEK-
muposaHUe, CMpPouMensLCmeo, MAHOeMUs — KO-
doe cobbimue mpeb08ano MakcumansHol omoayu
U Cr/a04eHHOCMU KOMaHObI. baazodapsa caaxceHHol
pabome Konnekmuea, noddepicke 20cy0apcmMeeH-
HbIX 0p2aHos8, Kazamomnpoma u HAwux napmHe-
po8 Mbl yCrewHo 3a8epuwiuau npoekm u ebigenu
npeodnpusmue Ha MNPOEKMHY0 MOWHOCMb. 3Mo
6onbwaa nobeda u ysepeHHbIl waez eneped. He-
/a0 npednpuamuro cmabunbHOCMU, NPoYseMaHus
u Hosbix nobed!

Bnaaumup BaxHeHKo,
nepBbl 3aMeCTUTENb NPeLCceaaTeNsa NpaBaeHNna
— INaBHbIN NH¥KeHep AO «YM3»:

[Tepsvbili 0eHb bbin Hernpocmbim — A 6bian eOUHCMBeH-
HbIM PABOMHUKOM KOMMAHUU, npedcmonAno Ha-
6upamos KoMaHOY, u 3mo 6bl10 21GBHLIM U CAMbIM
8aXCHbIM 8onpocom. 3ada4ya cmosana ambuyuosHas
— peanu3o8ame NPoeKm 8 C8epXKOPOMKULi CPOK, 8ce-
20 3a 08a ¢ nonosuHol 2oda! Mol Ha4yuHanu cmpo-
umb Mpocmo 3a800, a c030aaU UCMOopUto — nepssblli 8
LlenmpaneHol A3uu 30800 no npouzsodcmsy me-
nnosvidensowux cbopok ¢ cobcmeeHHbIM Mpous-
800CcmM8OM monausHblx mabsemok. 3mo Odelicmesu-
menbHo macuwmabHoe docmuxceHue 048 Kasaxcma-
Ha.

ApmaH CynelimeHoB,
reHepanbHbl gupektop TOO «Ynbba-TBCx:

Cnedyrowee Oecamunemue 014 TOO «Yneba-TBC»
— 3mMo epemsa pocma, mexHono2uli U ygepeHHo20
osuxeHus sneped. KomnaHus cmpemumcs cmame
UeHMpPOM A0epHO20 UHMUHUPUH2A MUPOB020 Ypos-
HA, 20e Ka3aXCMmaHcKue creyuaaucmsl co30anm
nPOOYKYU, COOMBeMCMBYIOWY CAMbIM  8bICO-
KUM Mex0yHapoOHeiM cmaHoapmam. Hawa yens —
yKpenaeHue cmamyca Ka3axcmaHa Kak HademHo20
MOCMABWUKA  8bICOKOMEXHO/M02UYHOU  MPOdyKyuU

Nicolas Moreau, Vice President for Contracts and
Services, AMEA Platform, Framatome.

WWW.NUCLEAR.KZ
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U pazeumue 3KCMOPMHO20 MOMEHYUAnd CmpaHsl.
[nasHas yeHHocms npednpuamus — 3mo atoou. Mol
co3daem ycnosua 074 NPOHECCUOHANBbHO20 pPOC-
ma, noseiweHusa Kynemypsl b6esonacHocmu u noo-

standards. Our goal is to strengthen Kazakhstan’s
status as a reliable supplier of high-tech products
and to develop the country’s export potential. Our
greatest asset is our people. We create conditions for
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The contribution of Halyk Bank of Kazakhstan also
deserves special mention, as its financial support
played an invaluable role in the successful imple-
mentation of the project.

20MOBKU H0B020 MOKOMEHUA UH#EHepos. A yeepeH,
ymo ¢ Haweli KomaHOol npogeccuoHanos u npu

professional growth, enhanced safety culture, and
the training of a new generation of engineers. | am
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“On behalf of our bank, | congratulate the entire
Ulba-TVS team on the anniversary! Your enter-
prise is the first and only nuclear fuel production
facility in Kazakhstan. Projects of this scale had no
precedent in the history of the sovereign state,” said
Olga Vuros, Deputy Chairwoman of the Manage-
ment Board of Halyk Bank of Kazakhstan JSC.
The anniversary was also marked by congr -
tions from a delegation of the French Embassy, which
visited Ust-Kamenogorsk.

Sergey Bezhetsky, 1’
Chairman of the Management Board of UMP JSC:~
“It seems only yesterday that we launche

demanded maximum dedication and tea
Thanks to the coordinated efforts of the
ce, the support of government bodies,
prom, and our partners, we successfully
ted the project and brought the enterg
its design capacity. This is a major victory ¢
confident step forward. | wish the enterprise S
lity, prosperity, and new achievements.”

Vladimir Vakhnenko,
First Deputy Chairman of the Management
Board and Chief Engineer of UMP JSC: _
“The first day was not easy — | was the only e |
loyee, and assembling a team was the main anc
most important task. The goal was ambitious: to imp-
lement the project in an extremely short time rqm —&
just two and a half years! We started by building ¢ ,w *\' i
Sfirst

‘_

ly a plant, but ended up creating history — t
fuel assembly manufacturing plant in Central
with its own fuel pellet production. This is truly a la
scale achievement for Kazakhstan.”

Arman Suleimenoy, ‘ L

CEO of Ulba-TVS LLP: o :
“The next decade for Ulba-TVS will be a time of noddepxcke HAWUX NapmHepos8 mbl 0obbemcs 3Ha-
growth, technology, and confident progress. The YyumesnbHbIX yCrnexos.
company aims to become a world-class nuclear en-
gineering center where Kazakhstani specialists crea-
te products that meet the highest inter-national

[

|
wr

confident that with our team of professionals and
the support of our partners, we will achieve signi-
Mpecc-cayncba ficant success.”
YnobuHcKo20 Memannypauveckozo 3a800a Press Service

Ulba Metallurgical Plant

AdepHoe obujecmeo KaszaxcmaHa
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MEP KOMHAYbIH AAMBITYAbIH
BACTAYbI 5O/IFAH ADAM/IAP

15 Kapawaga KasakcraHaa bypsbinaywbl KyHi atan etingi — 6yn Kacibu mepeke Kep KOHayblH
allaTbiH XK3He enAiH eHepKacinTik AamyblHbIH, Heri3iH KanaTblH mamaHaapa. Kasatomnpom Kypa-
MbIHAA bypfbinay KymbicTapbl «Bonkosreonorusa» AK-aa WOFbIPpAaHFaH KaHe byn MaKkana onapAbiH,
KYMbICbIHA apHanagbl.

BypfblNayLWbIHbIH, }KYMbICbI TEK TEXHUKA/IbIK ONepaLus FaHa emec, 0N KypAeni, *KayanTbl KaHe WbIHbIMEH fe
6aTbIPAbIK, *KymbiC. On KoFapbl KaCIOMAIKTI, GU3MKANbIK TOIMAINIKTI, ASNAIKTI KaHE TONbIK bepinreHaikTi Ta-
nan eveai. bypfbinay — ep KoMHaybIHAAFbl PecypcTapAbl YpaHAbl, Tay-KEH OHAIPICIH, MyHai MeH ra3abl urepy-
AiH 6acTamacbl. Opbip bypFbliaHFaH METP — KaHa PECcypCTapFa, KaHa Kobanapfa KaHe e 3KOHOMMKAChI YLUiH
KaHa MYMKiHAiKTepre anapatbiH Kagam.

KasakcTaHaarbl BypFbinay Tapuxbl anfawkpl bapnay yHfbiManapblHaH 6actan 3amaHayn »ofapbl TEXHO/O-
TMANBIK HblCAaHAApFa AEeMiH OHAafaH Xblagapabl KamTuabl. bipak 6ip Hapce esrepiccia Kanagpl — bypfbinay-
WblNAPAbIH, HEeri3ri peni. byriHri TaHaa 6yn mamaHzap reonorus DapnayablH, CITTI XKyprisinyi xaHe Aapo-
NblK BHEPKICINTIH, TYPAKTbl AaMybl YLWiH XXayanTbl. .

| «BONKOBreonorma» MakTtaH Tyta ,anp,ap

BYPFblay SKCNEAMLMACBIHBIH, XKYMbICLUbINAPb! KananapaaH a
icte OnapAblH, KOMaHAANbIK, XKYMbICbl, ©3apa KOAA4aYyb
il Nl AnbIK b6ap. bIH, Heri3iH Kypanapl. «Boakos
ch apbl 6afanaitabl. On yneci bykin «Kazatomnpom» T

TOKipMbeci KaHe KYHAENIKTI
TA» BypFbinay MamaHapPbIHbIH, XYMbl-
“* UiH CTPATErMANbIK TYPFbIAAH MaHbI3Ab.
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Bypfbinaywbl KyHiHe opait «BonkosreonornaHbiH» Gapabik 6enimwenepi canTaHaTTbl XKMHANbICTAP, Mapa-
naTray pacimgepi XaHe CnopTTbIK apbiCTap eTkisingi. «Bonkosreonorua» AK backapma Tepafacbl EpnaH
Tawumos «P3-5», «OHTYyCTIK BM» )aHe «[P3-23» akcneauumanapbiHa 6apbin, *KYMbICIIbIAAPAbI KYTTbIKTaM,
oNapfa Kacibumniri MeH *KyMbICbIHbIH, MaHbI34bINbIFbIH MOWbIHAAM OTbIPbIN, KypMeT rpamoTtanapbl MeH AnfbiC XaT-
TapblH TancbIpApl.

«[P3-5» dunnansl yiibimaacTtbipFaH «KasaTomnpom» Tobbl KOMNaHMANAPbI apacbiHAaFbl Boneibon TypHUPI
MepeKere epeklle acep Kanabipapl. Katbicywbinap KatapbiHaa «SaUran», «OPTAJIbIK», «HOIXK», «UHKan»,
«KAP Logistics» aHe «Bonkosreonorua» KomaHaanapbl 60nabl. OWbiH AMHAMUKANBIK KaHE Kbi3bIKTbl 6TTi. Ko-
MaHAanap XKofapbl AeHrenaeri 4albIiHAbIK KOPCETTI, aN KeHiMnasgapFa ecTenik CblbiKTap TabbiCTanabl.

«[P3-23»-Teri mepeKenik wWwapa Aa MaHpl3abl OKUFanapfa Tonbl 6onapl. KbiameTkepnep MuHu-dyToon, ap-
KaH TapTy )KoHe WaxmaT OMbIHAAPbIHAH XKapbICTbl. Ic-Wwapa «ApMaH» M3JEHM OPTa/blfbiHAA OTKEH KOHLEpPT-
NeH asaKTaAAbl, OHAA XKEePriNnikTi eHepnasaap MepeKkenik aTmocdepa *Kacaabl.

«OHTyCTiK B — «BonkoBreonornsaHbiHy eH ipi 6enimweci, oHaa 1 700-a4eH actam MamaH KYMbIC icTena.
MyHAa Aa eH, y34ik KbI3MeTKkepaep Mapanattangbl. Kacibn mepekenepiHe opait Epnan Jlecbekynbl Kbi3MeT-
Kepaepre ecTenik CblNbIKTap TabbiCTan, OnapAblH, TaXKipubeci MeH 3KCNeAMUMAHbIH, AaMyblHa KOCKaH Ma-
HbI3Abl YNECTEPI YLWiH anfbiCbiH Bingipai.

Bypfbinaywbl 601y — 6aTbINAbIKTbI, MbIKTbI AEHCAYAbIKTbI, iWKi KYLW-Xirepdi *aHe apbip Kagamaa ceHimai-
NiKTi Tanan eveTiH MbIKTbl MiHe34i afampapfa apHanfaH MamaHablK. bi3 ci3giH KYMbICbIHbI3Abl b6afanait-
MblI3, K3CiOMNIriHi3ai 6aranaimbl3 KaHE apKaNCbIHbI3OEH MaKTaHaMbI3.

LT TUT
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MaoduHa Tonebaesa,
«BﬁﬂKOBZGOIIOZUH» AK
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C KOTOPbIX
HAYUHAKOTCA HEQPA

15 Honbps B KasaxctaHe otTmeTuan [eHb bypoBMKa
- NPodeCccMOHaNbHbIM MPa3gHUK CNELMAnUCTOB, Ybs
paboTta OTKpbIBaeT rybuHbI 3eMan U popMUpPYeT oc-
HOBY MHAYCTPUANIbHOTO PA3BUTUA CTPaHbl. B cTpyKType
Kasatomnpoma 6ypoBoe aeno cocpefoTtoyeHo B AO
«BONKOBreonorma», 1 UMeHHO Ux TpyAy NOCBALWEH 3TOT
maTtepuan.

pLnent nop

PaboTa bypoBMKa — 3TO HE NPOCTO TEXHUYECKAA one-
PauMA, a CNOXKHbIN, OTBETCTBEHHbIA U NO-HACTOALLEMY
reponyeckuii Tpya. OH TpebyeT BbicOKOro npodeccuo-
HaNM3Ma, PU3NYECKO BbIHOCAMBOCTH, TOYHOCTM 1 NON-
HOW camooTaaun. MeHHO ¢ BypeHnsa HauMHaeTCA 0CBO-
€HWe Heap - YPaHOBbIX, FOPHOPYAHbIX, HedTEra3oBsbIX.
Kaxablt meTp NpobypEHHOM CKBaMMHbI — 3TO War K
HOBbIM Pecypcam, HOBbIM MPOEKTaM MU HOBbIM BO3MOXK-
HOCTAM A/18 SKOHOMMKM CTPaHbl.

UcTopua byposoro aena B KasaxcTaHe HacuMTbiBaeT
LECATUNETUA: OT NEPBbIX MNOMCKOBbIX CKBAMWH [0 CO-
BPEMEHHbIX BbICOKOTEXHOMIOMMYHbIX 06beKTOB. Ho He-
M3MEHHbIM OCTaéTcA OAHO — KAtoyeBas poab bypo-
BMKOB. CErofiHa 370 CMeLManuncTbl, Ha NaeYax KoTopbIx
JIEXUT yCneLlHan reooropasBeaKa M ycToiumnBoe pas-
BUTWE aTOMHOW OTPACAH.

Jlroau, KoTopbimu ropantca «Bonkosreonorua»

PaboTHMKM 6ypoBbIX 3KCNEAMUMI TPYAATCA BAANM
OT rOPOZ0B, NOPOM B CYPOBbIX KNMMATUYECKUX YCNOBU-

PEOPLE

WHO MARK
THE BEGINNING
OF THE SUBSURFACE

On November 15, Kazakhstan celebrated Driller’s
Day — a professional holiday honoring specialists
whose work unlocks the depths of the Earth and
lays the foundation for the country’s industrial de-
velopment. Within the structure of Kazatomprom,
drilling operations are concentrated at JSC Vol-
kovgeologia, and it is to their work that this feature
is dedicated.

The work of a driller is far more than a technical
operation; it is complex, demanding, and truly heroic
labor. It requires a high level of professionalism, phy-
sical endurance, precision, and complete dedica-
tion. It is drilling that marks the beginning of sub-
surface development — whether uranium, hard-rock
minerals, or oil and gas. Every meter of a drilled bo-
rehole is a step toward new resources, new projects,
and new opportunities for the national economy.

The history of drilling in Kazakhstan spans decades
— from the first exploratory wells to today’s high-
technology facilities. One thing, however, remains
unchanged: the pivotal role of drillers. Today, they
are the specialists upon whose shoulders successful
geological exploration and the sustainable develop-
ment of the nuclear industry rest.

People Volkovgeologia Is Proud Of

Employees of drilling expeditions work far from ci-
ties, often in harsh climatic conditions. Their unity,
mutual support, vast experience, and daily dedica-
tion form the foundation of effective geological ex-
ploration. At Volkovgeologia, the contribution of dril-
ling specialists is highly valued, as it is strategically
important for the entire Kazatomprom Group.

To mark Driller’s Day, ceremonial events, award
ceremonies, and sports competitions were held ac-
ross all Volkovgeologia divisions. Erlan Tashimov,
Chairman of the Management Board of JSC Volkov-
geologia, visited the GRE-5, Ontustik VG, and GRE-23
expeditions, congratulated the employees, and pr-
esented Certificates of Honor and Letters of Appre-
ciation, highlighting their professionalism and the
significance of their work.

A special festive atmosphere was created by a
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AX. X cnNoYEHHOCTb, B3aMMOBbIPYYKa, KO0OCCA/bHbIN
ONbIT U eXXeHeBHaA NPeLaHHOCTb Aesy — 3TO Ta OCHO-
Ba, HAa KOTOpPOW CTpPoUTCA 3PEKTUBHOCTL re010ropas-
BeAKu. B «BoNKOBreonornm» BbICOKO LIEHAT TPy, cneuu-
aNINCTOB, 3aHATbLIX B BypeHnu. X BKNag, - cTpaTernyecku
BaXkeH A/1A Bcew rpynnbl «KasaTomnpomy.

B yectb [JHA 6ypoBMKa BO BCEX NOAPA3LENEHMAX
«BONKOBreonorMn» CoOCTOANNCH TOPKECTBEHHbIE BCTpe-
UM, HarpaXkAeHua M CNOpTUBHbIE coCTA3aHuA. peace-
fatenb MpaBneHna AO «Bonkosreonorma» EpnaH Ta-
WMMOB nocetun akcneguummn «P3-5», « OHTyCTIK BM» 1
«I'P3-23», no3apaBun paboTHMKOB U BPy4MA MOYETHbIE
rpamoTbl U bnarogapcTBeHHblE NUCbMA, OTMETMB NpPo-
deccMoHanm3m 1 3HaYMMOCTb WX TPYAa.

Ocobyto aTmocdepy NpasaHUKY nNpuaan soneinbonb-
HbI TYPHUP cpeau npeanpuatui rpynnbl Kasatom-
MPOM, OpraHn3oBaHHbIn duamanom «PI-5». YyacTHu-
Kamu cTanm KomaHabl «SaUran», «OPTAJIbIK», «FOTXK»,
«MHkan», «KAP Logistics» n «Bonkosreonorua». Urpa
NPOLWaa AUHAMMYHO M 3MOLMOHaNbHO. KomaHabl npo-
LEMOHCTPMPOBAM BbICOKMIA YPOBEHb NOATOTOBKM, @ NO-
6eanTeny 6bin HarpakAeHbl NAMATHBIMM NOAAPKAMM.

He meHee HacbIWeHHO NpoLweén npasgHuK B «P3-23».
34eCb COTPYAHWKM COPEBHOBANNCH B MUHU-GYTOONE, Ne-
PETArMBAHMM KaHaTa M LUaXmaTtax. 3aBepLunnocs mepo-
npuATME KOHLEPTHON nporpammoii B [IK «ApmaH», rae
MEeCTHbI€ apTUCTbl CO3A4aM NPA3AHUYHYI aTMocdepy.

«OHTYCTiK BM — KpynHeliwee nogpasaenexue «Bon-
KOBreosiorumn», B Kotopom pabotaet 6onee 1700 cne-
LMANNUCTOB. 34eCb TaKKe YeCcTBOBA/ZM NyYlUMX COTPYA-
HUKOB. B YecTb NpodeccMoHanbHOro NpasaHuka Epnat
JNlecbekoBuy BpyuMn paboTHMKAM NaMATHbIE NOJAPKM W
BbIpa3un 61arofapHOCTb 33 MX MACTEPCTBO M BaXKHbIW
BKNaZ B Pa3BUTHE IKCNEANLMN.

BypoBMK — 3T0 NpM3BaHME CUNbHBIX XapaKTEPOM Jto-
fen, Tpebyiolwmin MyKecTBa, KPENKoro 340p0BbSA, BHY-
TPEeHHe YCTOMYMBOCTH U YBEPEHHOCTY B KaXKAOM LUare.
Mbl LeHMM BaLL TPYA, AOPOKMM BaLLMM NPOPeCccMoHa-
JIU3MOM U TOPAMMCA KaXKAbIM M3 Bac.

MaduHa Tonebaesa,
AO «Bonkoszeonoaus»

volleyball tournament among enterprises of the Ka-
zatomprom Group, organized by the GRE-5 branch.
Teams from SaUran, ORTALYK, JV «SMCC» LLP, Inkai,
KAP Logistics, and Volkovgeologia took part. The
matches were dynamic and emotional, with teams
demonstrating a high level of preparation, and the
winners were awarded commemorative prizes.

The celebration at GRE-23 was no less eventful.
Employees competed in mini-football, tug-of-war,
and chess. The festivities concluded with a concert
program at the Arman Cultural Center, where local
performers created a celebratory atmosphere.

Ontustik VG, the largest division of Volkovgeolo-
gia, employs more than 1,700 specialists. Here, too,
the best employees were honored. On the occa-
sion of the professional holiday, Erlan Lesbekovich
presented commemorative gifts to staff members
and expressed gratitude for their skill and valuable
contribution to the development of the expedition.

Being a driller is a calling for people of strong
character — it requires courage, robust health, inner
resilience, and confidence in every step. We value
your work, appreciate your professionalism, and are
proud of each and every one of you.

Madina Tolebayeva,
JSC Volkovgeologia
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WTOrW AEATENBHOCTH HAUMOHANBHOM MHXEHEPHOA AKAREMHH PEGIWEHHKH K.‘A3AXGTAH 3A 2024-202 '
3AIIA'-IH BbITEKAIOlllHE W3 NOCNAHWUA [ NABI [0 BA «KA3AXCTAH B 35':,; 'KYGCTBEHHUI' 0 UHTENEKTA:

2013 kbingaH 6actan on 3aybITTbiH, 6HAIpIC
HenimiHiH, baclbiCbl KbI3MeTiH aTkapabl. On
ypaH, bepunnuin KaHe TaHTaN eHAiIpiC OpbIH-
[apblH, coHpai-ak YM3 Tay-KeH eHAipy XaHe
KalTa eHAey KelleHiH backapaabl.

AnekcaHgp Hukonaesuy Ynbi metannyprus
3aybITbIHbIH, KbI3MeTKepaepiMeH, MaMaHAaHAbI-
PbINfaH KOFapbl OKY OPbIHAAPbIMEH KaHe
FbINbIMK yibIMZAPMeH Gipnecin, wamameH 40
MaKana, 28 KbI3MeTTiK @HepTabbIC (NAaTEHT) XKaHe
50-geH acTam paLMOHANMU3aTOPAbIK YCbIHbICTAp | ]
Kapuanagpl, 0NapAbl €Hri3y OFaH 6HIM TYPAEPIH |
KeHenTyre, eHAipiNeTiH eHIMAEPAIH, - canacbiH
YKaKCapTYFa KoHEe 0NapAblH, KYHbIH TOMEHAETYre
MYMKiHAiK 6epai.

AnekcaHap BOpPCyKTbIH eHOEK KObl LLamameH
45 ¥binabl Kypanabl aHe YM3 6acLiblibliFbIHbIH,
KenTereH MakrtaynapbiMeH artan etingi. 2002
XblAbl 01 B.M. TTOTaHWH aTbIHAAFbI 3aYbIT CbIAbI-
FbIMEH, AWNIOMMEH XaHe saypeaT Tecbenri-
cimeH mapanattanabl. CoHaan-ak, on JHepre-
TUKa YKOHe MWHepandbl pecypcrap MWHUCTPAI-
riHiH,  KypmeT rpamotacbimeH, 1-wi aspexeni

«KP ‘aTom eHepKacibiHiH eHOEK CiHipreH Kbi3-

KY¥/IbIBAEB ! METKEpi» RypMeT. befiricimen oHe «KasaTom-
o i eHepKaciny. ¥AK» "AK=kypsiasanbiHa 20 XKbii»
MepenTobIK TecOeNriciMeH  MapanaTTangbl.
2018 *blnbl OHbIK, NOPTPETI 3aybITTbiH KypmeT ra-
NepesAcbiHaa KepceTinim, ofaH «3aybIT apaarepi»
aTafbk bepingi. 2019 XKblabk-0n KasakctaH Pe-
cnybanKacbl IHepreTMka MUHUCTPAITIHIH, «ATOM
CanacbIHbIH, y3Airi» TecbenricimeH mapanatTan-

o 28 Abl. 2021-2022 xbinpapbl KPP Tayencisairitin,

SATBAYEV oA g p= 30 XKbINAbIFbl» MEPEUTOMNBIK MeaanimeH KaHe

UNIVERSITY ot K «CamypblK-Ka3biHaw YATTbIK 9nsayKaT Kopbi» AK
o - - Kypmet benricimeH mapanatrasiabl.

— «byn ic-wapafa KaTbiCy MafaH YNKEH KypmeT
6ongpl», - aenai-AnekcaHap Hukonaeswmy. «bain-
KayAblH, MaKCaTbl — engeri MHXeHepAaik Ko3fa-
NbICTbI AAMBbITY, OCbl MaMaHAbIKTbIH, JKIHE TeX-
HUKaNbIK  LWbIFAPMALLbIIbIKKA apHanfaH Mma-
MaHZAapabiH 6eaeniH ketepy. MeH yLwiH 6ankayaa
KEHICKe KeTy, eH angbiMeH, yMbICbiMa
KaHafaTTaHYLWbIAbIK CbiAnaabl. OpuHe, 45 Kbl
iWwiHae MeH Ken HapceHi bacTaH KewipAim.
Bipak, eH bacTbicbl, byn MafaH apKalaH uaes-
NapAbl Ky3ere acblpyfa KaHe apinTectepiMmeH
BipneckeH *KyMbICbIMbI34aH HaKTbl HATUXKeNepai -
Kepyre MyMKIHAIK 6epai, eiTKeHi apbip MeHic
Kacibu MamaHAap KOMaHAACbIHCbI3 MYMKIH |
emec».

Ne 2-3 (68%69) 2025
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K MHKEHEPTIK AK

Kapawa aibiHaa AnmaTtbiga 10-wbl MEPEUTOMNBIK, ¥nTTbIK «2025 KblAAbIH, Y34iK WHMKeHepi» baiKaybIHbIH,
HaTUXeNepi Kapuananabl. Engeri ipi MHAYCTPMaNAbI-MHHOBALMANGIK *KObanapabl Ky3ere acblpyfa epekiue
yNec KOCKaH MamaHaapabiH KaTapbiHaa YM3 eHaipic 6enimiHiH, 6acTbifbl AnekcaHap bopcyk Ta 60aabl.

Ic-wapa enimisain, MHXeHepnik KOpRycbiHbIH, ¢aarmaHbl — KasakcTaH Pecnybavkacbl YATTbIK WMHMKEHepik
aKkagemuacbiHbiH, (KP ¥MA) kannbl *KuUHaNbIChI asacbiHAA oTTi. Ka3aKkCTaHHbIH, 6ap/iblK aiMaKTapblHaH JKeTnic
Bec eTiHIM Kenin' TycTi, IpiKTey KOMMUCCUACBHIHbIH, }KYMbICbIHbIH, KOPbITbIHAbICHI BoVbiHWA 2025 KblAfbl €H Y3-
AiK 11 nHXeHep TaHAanAabl, OHbIH, iWiHae AnekcaHap Bopcyk Ta 6ap.

AnekcaHgp HukonaeswuTiH Oykin maHcabbl Ynbi meTannyprusanbik 3aybiTbiMeH 6ainaHbICTbl 60AAbI, OHAA
1981 binbl TOMCK NONUTEXHMKANbIK YHUBEPCUTETIH OiTipreHHeH KeliH onepatopaaH 6epunauin eHAipiciHiH,
[AMPEKTOPbIHA AeMiH KeTepinai. bpuragmp, TexHonor, uex 6acTbifbl KoHe OHAIPIC KeHiHAeri AMPEKTOPAbIH |

~ opbiHbBacapbl KbI3MeTTepiH aTkapa oTbipbin, AneKcaHap BOpCyK TeXHONOTUANbIK NPoLECcTepai XeTingipyre, 6-
epPUNANUIA TUAPOKCUAI, SPTYPAI TUNTEri Herisri KopbITManap MeH epiTiHAinepai, bepunnnii metanabl XKaHe |
OHIMAEPIH WbIFApPaTblH KaHa BHAIPIC anaHAapblH KaHFbIPTYFA KOHE Kypyfa, COHAAN-aK KaHa MepcnekTu-

~ BaNbl BHIMAEPAI WbIFapyFa KATBICTbI aiMaK, }KYMbICTapblHa BaCLbINbIK ETTi.

Pazus Cepmaeea,
Ynbi memannypausansik
3aybimblHbIH 6acnaces Kbismemi |
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NYYLINA
WHMKEHEP-2025!

B Hoabpe B Anmatbl noggenn utorn X tobunei-
HOro PecnybaMKaHCKOrO KOHKypca «Jlyylinin mHxe-
Hep-2025». B uncne npodeccnoHanos, KoTopbie BHec-
NV BbIAAMOWMIACA BKNAL B PEANN3ALMI0 KPYMHbIX UH-
LYCTPUANbHbLIX U MHHOBALMOHHbIX MPOEKTOB CTPaHbI
— HaYa/lbHUK NPOM3BOACTBEHHOrO ynpasneHua YM3
AneKkcaHap bopcyk.

TN HEATEBHOGT HALINONANHOM FSIREREPHDR AKAEMAM PECTYEANIH KAAXCTAH 34 2028-2025 1T W
SAASH, BITEKANLINE H3 Illﬂ HHHH I'M.Ehl PCTEA & ASANCTAH B 3NONY ACKYCCTEEHHOND WATEAREKTA:
3 HEPES WAMPORYH) TRAKCOOPMALIKIY

SATRAYEY
UNIVIERITY

MeponpuAatne npowno B
paMKax ceccuu obuiero cobpa-
HMA HauMOHaNbHOW MHKeHep-
HOW akagemun Pecnybanku
KasaxctaH (HWA PK) - ¢nar-
MaHa WHXXeHepHOoro Kopnyca
CTpaHbl. Ha KOHKypC u3 Bcex
pernoHoB KasaxctaHa nocty-
nuno 75 3aABoK. o wutoram
PaboTbl KOHKYPCHOW KOMMUCCUM
onpegeneHsl 11 Ayywnx nHxe-
Hepos 2025 roga, o4HUM 13 KOTOPbIX CTan AnekcaHap
bopcyk.

Bca Tpymosasa pgeAtenbHOCTb AnekcaHapa HwuKo-
NaeBMYa CBA3aHA C YNbOMHCKMM MeTannypruyeckum
3aBOAOM, rAe OH Nocne OKOHYaHMA TOMCKOro monu-
TeXHU4YecKoro yHusepcuteta ¢ 1981 roga npowen Tpy-
[,0BOV NYTb OT annapaTtyuKa 40 AnpekTopa bepunnme-
BOrO Mpou3BOACTBA. PaboTas B LONKHOCTAX MacTepa,
WHXXeHepa-TeXHON0ra, HayaNbHUKA Lexa, 3amecTuTe-
NA [UPEeKTopa No Npou3BoAacTBy, AnekcaHap bopcyk
NPMHUMAN y4yactTve M pykosoaun pabotamm no co-
BEPLUEHCTBOBAHMWIO TEXHONOTMYECKUX NPOLECCOB, MO-
[LEepHMU3aLMM 1 CO34aHMI0 HOBbLIX NPOU3BOACTBEHHbIX
Y4YaCTKOB MONYYEHUA rMApoKCcuaa bepunnua, pasnmu-

BEST ENGINEER
-2025!

In November, the results of the 10th anniversary
National Competition Best Engineer — 2025 were an-
nounced in Almaty. Among the professionals who
have made an outstanding contribution to the imp-
lementation of major industrial and innovative pro-
jects in the country was Alexander Borsuk, Head of
the Production Directorate of the Ulba Metallurgi-
cal Plant (UMP).

The event was held as part of a session of the Ge-
neral Assembly of the National Engineering Academy
of the Republic of Kazakhstan (NEA RK), the flagship
organization of the country’s engineering commu-
nity. A total of 75 applications were submitted from
all regions of Kazakhstan. Based on the delibera-
tions of the competition committee, 11 best engineers
of 2025 were selected, including Alexander Borsuk.

CECCHA OBLIET0 COBPAHKA
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Alexander leolaewchs entire professional career
has been associated with the Ulba Metallurgical
Plant. After graduating from Tomsk Polytechnic
University, he joined the plant in 1981 and progressed
from a process operator to Director of Beryllium
Production. While working as a foreman, process
engineer, workshop head, Deputy Director for Pro-
duction, and in other managerial roles, Alexander
Borsuk participated in and led efforts to improve
technological processes, modernize and establish
new production facilities for beryllium hydroxide,
various master alloys and alloys, metallic beryllium
and beryllium products, as well as to launch new types
of advanced products into production.

AdepHoe obujecmeo KaszaxcmaHa
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HbIX BMZOB AWUTaTyp M CNAaBOB, METaNMYecKkoro be-
PUANNA U U3LENNIA U3 HEFO, NOCTAHOBKE Ha MPOM3BOS-
CTBO HOBbIX BMO0B NEPCNEKTUBHOW NPOAYKLMN.

C 2013 roga paboTaeT B AOMKHOCTM HaYa/bHUKA
NPOM3BOACTBEHHOrO ynpasieHna 3asoga. Kypupyet
AEATeNbHOCTb YpPaHOBOro, 6epunnnesoro, TaHTano-
BOTO MPOW3BOACTB M FOPHO-0D0raTUTENBHOTO KOMM-
nekca YM3.

B coaBTOpCTBE C paboTHMKaMK YnbbUHCKOTO meTan-
NYPrUYecKoro 3aBoaa, NPOGUNbHbIX BY30B M HAYUYHbIX
opraHusauui AnekcaHap Hukonaesuy nmeet nopaa-
Ka 40 onybaMKOBaHHbIX CTaTel, Ha ero cyety 28 cny-
KebHbIx 1306peTeHuii (nateHToB) M 6onee 50 pauu-
OHA/NIM3aTOPCKMX NPEeaNOKeHN, BHEAPEHME KOTOPbIX
NO3BO/IMIO YBENNUYNUTb AaCCOPTUMEHT, NOBbLICUTH Kaye-
CTBO BbIMyCKaeMoM NPOAyKLMM 1 CHU3UTL ee cebecTo-
MMOCTb.

TpymoBow nyTb AnekcaHapa Bopcyka HacuuTbiBaeT
noytn 45 net M oTMe4YeH MHOrouMcaeHHbiMK bnaro-
fapHoctamm pykosoactea YM3. B 2002 roay Anek-
caHap Hukonaeswy yaoCTOEH 3aBOACKOM NPEMUM UM.
B.1. MoTaHKHa C BpyYeHMEM AUNAOMA M HArpy4HOro
3HaKa saypeata. HarpaxgeH [loyeTHOM rpamoTon
MuHUCTEPCTBA 3HEPreTUKM U MUHEPaNbHbIX pecyp-
coB, Mo4yeTHbIM HarpyaHbIM 3HAKOM «3aC/yKEHHbIN
paboTHMK aToMHOM oTpacaun PK» | ctenenn, tObunei-
HbIM 3Hakom «20 neT co gHA obpasoBaHna AO «HAK
«Kazatomnpom». B 2018 rogy nopTpeT pasmelLeH Ha
lanepee noyeta 3aBoAa W NMPUCBOEHO 3BaHue «Be-
TepaH 3aBoga». B 2019 — HarpaxaeH 3Hakom «ATom
canacbiHblH, y34iri» (OTAMYHMK aTOMHOM OTpacau)
MuHucTepctBa aHepreTukn PK. B 2021-2022 rogax Ha-
rpaxaeH K0bunenHon meganbto «Hesasucumoctu Pe-
cnybaukmn KasaxctaH 30 net» n HarpyaHbim 3Hakom AQ
«®HBE «Campyk-Ka3sbiHa».

— MHe 6bin0 noyemHo npuHAMb y4acmue 8
amom Mmeponpuasmuu, — OTMeyaeT ANeKCaHap
Hukonaesny. — Llenb KOHKypca — pa3BuTUE WH-
JKEHEPHOro [ABUXEHMA B CTpaHe, MOBbleHUe
npecmuxca amoli npogeccuu u cneyuaaucmos,
noceAamMuswWuUx ceba MexHUYecKoMy meopye-
cmey. [ns meHs nobeda e KoOHKypce 0ana, npe-
#oe scezo, yodosnemeopeHue om ceoeli pabomel.
MoHamHo, ymo 3a 45 nem desmenbHOCMU bbI0
MHo20e. Ho enasHoe, Ymo oHa 8ce20a 0asana
MHe 803MOX(HOCMb 80oMna0Wame udeu 8 peasns-
HoCmb, 8udemb KOHKpemHbll pesyasmam Ha-
weao coBMecmH020 mpyoa C Koanezamu, eedb
Kaxc0as nobeda He803mMoxHa 6e3 KoMaHObI Mpo-
¢eccuoHanos.

Pasusa Cepmaeea,
npecc-cnyxba YnbbuHcKoz20
memannypauyeckozo 3a600a

Since 2013, he has served as Head of the Plant’s
Production Directorate, overseeing the uranium,
beryllium, and tantalum operations, as well as the
mining and processing complex of UMP.

Co-authoring with employees of the Ulba Metal-
lurgical Plant, specialized universities, and research
organizations, Alexander Nikolaevich has published
around 40 scientific papers. He holds 28 service in-
ventions (patents) and more than 50 rationali-
zation proposals, the implementation of which has
expanded the product range, improved product qua-
lity, and reduced production costs.

Alexander Borsuk’s professional career spans
nearly 45 years and has been marked by numerous
commendations from UMP management. In 2002,
he received the V.P. Potanin Plant Award, along with
a diploma and a laureate badge. He has been awar-
ded an Honorary Certificate of the Ministry of
Energy and Mineral Resources, the Honorary Badge
Distinguished Worker of the Nuclear Industry of
the Republic of Kazakhstan (First Degree), and the
Jubilee Badge 20 Years since the Establishment of
NAC Kazatomprom JSC. In 2018, his portrait was pla-
ced on the Plant’s Hall of Honor, and he was awar-
ded the title Plant Veteran. In 2019, he received the
badge Atom Salasynyn Uzdygi (Outstanding Worker
of the Nuclear Industry) from the Ministry of Energy
of the Republic of Kazakhstan. In 2021-2022, he was
awarded the Jubilee Medal 30 Years of Indepen-
dence of the Republic of Kazakhstan and the Badge
of Samruk-Kazyna National Welfare Fund JSC.

“It was an honor for me to take part in this
event,” Alexander Nikolaevich noted. “The pur-
pose of the competition is to develop the en-
gineering movement in the country and to en-
hance the prestige of the profession and of spe-
cialists who have devoted themselves to tech-
nical creativity. For me, winning the competi-
tion primarily brought a sense of satisfaction
from my work. Over 45 years of professional
activity, there have been many achievements,
but the most important thing is that my work
has always allowed me to turn ideas into reality
and to see tangible results of our collective ef-
forts with colleagues, because no victory is pos-
sible without a team of professionals.”

Raziya Sertayeva,
Press Service
Ulba Metallurgical Plant

nsk_kz_1993 ¥ nskassociation1993

@ ANEPHOE
OBLECTBO
‘b“ KA3AXCTAHA

2
=)
'.°
w
>
®
(o))
e
N
o
N
(6]




TPA c‘/u/l

y &
F.
-
o

%

o o

WOMEN ﬁu{gLEAR



=
o

|

-3 (68

1

ROEPHOE T
& OBLIECTBO

Q

ma) . R

FFry 537 / \

WWW.NUCLEAR.KZ

e

e

WINCA PO OHEPKCIBIHAEN AUMAKTBIK
KOLLBACLLbINBIKTbI HbIFAUTYIA

Oprtanbik Asuapasbl aengepaid, agponbik xeniciHii, (WINCA) anfalwkbl Xbln calbiHFbl Ke3gecyi 24-27
MayCbIM apanblifbiHAa /lapHaka KanacbiHaa (Kunp) Kunpaid KypablKTaFbl, TEHi3Aeri aHe nopTTafbl Kayin-
cisgik optanbifbiHaa (CYCLOPS) etti. Kespecyai Axerimc MapTuH aTbiHAafbl TapaTnaywblablk 3epTTeynep
opTanbifbl (CNS) AKLL JHepreTvka MuHUCTpAIriHiH Aaponbik Kayincisgik 6ackapmacbiHbiH, (DOE/NNSA)
KoHe JToc-Anamoc yATTbIK 3€PTXAaHACbIHbIH, KON4AYbIMEH YbIMAACTbIPbIAADI.

Ic-wapafa OpTanblk A3vAfaH MEMIEKETTIK OpraHgapAa, fblbIMU-3epTTey MeKeMenepiHae, B6HepKa-
CiNTiK KacinopblHAAPAA, KOFamAbIK YibiIMAapAa *KaHe 0Oinim Gepy MeKemenepiHae KYMbIC iCTEUTIH
30 aMen mamaH KatbicTbl. KesgecyniH KyH TopTibiHae xeniHiH 2023 blibl iCKe KocblnFaHHaH bGepri
KETICTIKTepi, TYPaKTbl AaMy KaHe inrepinetyi ctpaternacol TankbinaHabl. WINCA ynTTbiK ynaectipywinepi
(KasakcTtaH, ToikcTaH, ©36ekcTaH, Kbipfbi3cTaH KaHe TypikMeHCTaH) e3 engepiHAeri KblameTi Typanbl
ecenTepiH YCbIHAbI, KON MKETKi3inreH HaTuxenepdi, aFbiMAarbl KMbIHAbIKTAPAbl KaHe 6onalwak ocnap-
napabl TanKplAagpl.

KyH TopTibiHAE alMaKTbIK »KoHe XanblKapaiblK CapaniwbiNapablH, ALPONAbIK-KYTKAPY KyWenepiHix
Kayincisgiri canacblHAafbl }KYMbICTAPbl, AAPOAbIK KoHE OHbIMEH OaitNaHbICTbl Cananapfa aAeyeTTi AamMbiTy
MEH TanaHTTapabl TapTyfa bafbiTTanfaH ic-wapanapbl Typanbl basHAamanapbl 6onabl. OpTansbik Asuagarbl

-
4

AdepHoe obwiecmeo KazaxcmaHa

AAPONbIK IHEpPreTUKaHblH, 6onawarbl MEH KWUbIHAbIKTapbl, aHa KaApaapAbl Aaspnay KoHe avenaepaid
TeXHUKaNbIK Binimre KaTbiCyblH apTTbipy, COHAAW-aK MHXKeHepusa, DacKkapy KaHe fblibiIM CanacbiHAAFbI
anenpaepAiH TabbiCTbl Mbicangapbl Typanbl 6asHAamManap epekLle Kbi3blIFYLLbIAbIK TyYAbIPAbI.

AliTa KeTy Kepek, byn Kesgecy Kapanbin OTbipFaH Macenesnep boWbiHWA aiMaKapanblik Taxipube an-
Macyabl HbiFalTy MakcatbiHaa Black Sea Women in Nuclear Network- Arab Women Network in CBRN
Security *enicimeH bipnecin eTkisinai.

Bafgapnama coHpiHAa Kunpaid KypAablK, alblK TEHi3 oHe nopT Kayincisgiri optanbifbl (CYCLOPS) mo-
Ounbai paamaumnaHbl aHbIKTAy KabablKTapblHAAFbl COHFbI MKETiCTiKTepAi aHe backa Aa Taxipubenik Kep-
ceTinimaep yCbiHAbI.

KyH, TEHi3, MbIKTbl aMeNAep, KyaTTbl MAEANAP KaHE OPTaK CTPaTErnANbIK Oiaay — MyHbiH B3pi Hafbl3 CUHEp-
rMA 9CepiH Tyabipabl. *

Ocbinanwa, Optanblk A3umagasbl anengepdid, AAponbik keniciHih (WINCA) anfawKbl bl CalblHFbI
Keszecyi aiMaKTblK bIHTbIMAKTACTbIKTbl AaMbITy, aMenaepaiH, Kacibn MyMKiHAIKTEPIH KEHEWUTY KaHe Aa-
POANbIK XIHE PAAMONOTMANBIK KayincCi3dik canacbiHAafbl AMANOIThbl HbIFANUTY KONbIHAAFLI MAHbI3Abl Kagam

6onapl. -

Anusa [lemecuHoea,

Larnaca I «KAK»
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WINCA

YKPENNAET PETMOHA/IBHOE
NUAEPCTBO
B ATOMHOW NPOMBILLNEHHOCTH

C 24 no 27 wions B 1. NapHake (Kunp) Ha 6a3e Kunp-
CKOrO LieHTpa No 6e30MacHOCTH CyLK, OTKPLITOr0 Mops
v noptoB (CYCLOPS) npoluna nepsas exerogHas BCTpeya
CeTun KeHLWMH B AaepHon otpacaun LieHTpanbHon Asum
(WINCA). Bctpeya 6bina opraHusoBaHa LleHTpom uc-
CNefoBaHMI HepacnpocTpaHeHua [keiimca MapTuHa
(CNS) npu nopaepxke MexKayHapPOAHOTO YrnpaBAeHUs
no sagepHon besonacHocTu HaumoHaNbHOM aAMMHUCT-
pauumn no agepHoi besonacHocT MuUHUCTEPCTBA IHEP-
retukn CLUA (DOE/NNSA) u HaumoHanbHoM nabopato-
pun Jloc-Anamoca.

MeponpusaTie cobpano 30 CneumannctoB — KeHLMH
n3 LleHTpanbHoW A3um, paboTatowmx B rocyaapcTBEH-
HbIX OpraHax, Hay4HbIX YYpeXKAEHMAX, MPOMbILLIEHHbIX
nPeanpUATUAX, ODLLECTBEHHbIX OPraHM3aLMax U yyeod-
HbIX 3aBefeHuAX. B nporpamme BCTpeun bbiam 0bCy-
[€eHbl Nporpecc cetM ¢ MOMeHTa eé oTKpbITMA B 2023
rogy, CTpaTerua ee yCTOWYMBOrO Pa3BUTUA W NPOABU-
JeHue. HaupoHanbHble koopauHaTtopbl WINCA (Kasax-
cTaH, TagKuKucTaH, Y36ekunctaH, KbiprbiactaH u Typkme-

Ne 2-3 (68-69) 2025

WINCA Network

Inspiring Women &
Creating Opportunities

n i Muciear Central Asia Ne!\?rmlt

' an informal regional
on fhat unites experts
rolated felds from
ikistan,

Wome :
(WINCA Metwork) is
professicnai organizatl

in nuclear and other e
an,
2akhstan, Kyrare ;
l<lﬂT ckmenistan, and Uzbekistan
u

WINCA

STRENGTHENS REGIONAL
LEADERSHIP
IN THE NUCLEAR INDUSTRY

From 24 to 27 June, the first annual meeting of the
Women in Nuclear Central Asia Network (WINCA)
was held in Larnaca, Cyprus, at the Cyprus Center
for Land, Open Sea and Port Security (CYCLOPS).

The event was initiated by the James Martin Cen-
ter for Nonproliferation Studies (CNS) with support
from the U.S. Department of Energy’s National Nuc-
lear Security Administration’s (DOE/NNSA) Inter-
national Nuclear Security Office and Los Alamos Na-
tional Laboratory.

The event brought together about 30 specialists
- women from Central Asia working in govern-
ment agencies, research institutions, industrial en-
terprises, public organizations and educational ins-
titutions.

The main topics of the meeting were summing up
the results of the first year of the network’s work,
the strategy for its further development and the
role of women in strengthening nuclear and radio-
logical safety in the region. WINCA national coor-

WWW.NUCLEAR.KZ
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HUCTaH) NPEACTAaBUAN OTYETHI O AEATENbHOCTM B CBOMX
CTPaHaX, PaccKkasann O JOCTUTHYTLIX Pe3y/ibTaTax, TeKy-
LLMX BbI30BaX M M1aHax Ha byayLuee.

MoBECTKA AHA TaKKe BKAOYaNa Npes3eHTauum peruno-
Ha/IbHbIX U MEXAYHAPOAHbIX 3KCnepToB 06 Mx pabote B
obnactn 6esonacHocTn XBPA n meponpuaTuax, Hanpas-
NIEHHbIX HA Pa3BUTME NOTEHLMAA U NPUBNEYEHNE TaNaH-
TOB B AAEPHYIO M CMeXHble obnactn. Ocobblii MHTepec
BbI3BA/IM LOKNAZbI HA TEMbI O NEPCNEKTUBAX U BbI30BAX
aTOMHOM 3HEpPreTMKM B LleHTpanbHoM A3um, NnoaroToBke
HOBbIX KaZpOB M PACLUMPEHMA Y4aCTUA KEHLLMH B TeX-
HUYECKOM 00pPa30BaHMK, A TaKKeE YCMeLWHble NPUMEpbI
KEHLLYMH B MHXXEHePUK, yNpaBAEHUM U HayKe U T. M.

MpumeyaTenbHo, YTO AaHHAA BCTPEYA NPOLL/A NpU Co-
TpyaHuyectse ¢ Black Sea Women in Nuclear Network-
Arab Women Network in CBRN Security B Lensx ykpen-
NEHUA MEXPEroHabHOro obmeHa onbiTa paccmaTpu-
BaeMbIX Npobnem.

B 3aBepleHumn Mpor-
pamMmbl KUNPCKM LeHTP
no 6e30MacHOCTH CyLuy,
OTKPbITOrO MOpA 1 Nop-
ToB (CYCLOPS) npeacra-
BWN MoOCnefHWe AOCTU-
KeHna mobunbHoro obo-
PyAoBaHUA ana 0bHapy-
KEHWA paguauum n gpy-
rme npaKTUyeckue nae-
MOHCTpaLMK.

T 73 gl 3 'I‘ 2 y
Mo”2 { i

ConHue, mope, Cub-
Hbl€ YKEHLUMHbI, MOLLHbIE
uaen n obuiee cTpateru-
Yeckoe MblLeHe — BCé
3T0 €034an0 3QPeKT Ha-
CTOALLEW CUHEPTUM.

Takum obpazom, nepsas
exerogHaa Bctpeya Ceu
KEHWMH B AgepHou 06-
nactu LleHTpanbHoin Asum
(WINCA) cTana 3HauMmbIM
IaroM Ha MNyTW K pa3Bu-
TUIO PErMoHaNbHOMo COoT-
PYAHWYECTBA, PACLUMPEHMIO
NPOdEeCcCHOHaNbHbIX  BO3-
MOHOCTEMN MKEHLLUMH U YK-
. penneHvto auanora B 06-
NacTv AAEPHON 1 paamono-
rmyeckom 6esonacHocTy.

Anus [lemecuHoesa,
«AOK»

8549 OFLECTBO
KA3AXCTAHA

dinators presented reports on their activities in their
countries, noting the achieved results, challenges
and plans.

Of particular interest were the presentations by
international and regional experts on security in the
field of chemical, biological, radiation and nuclear
(CBRN) threats, as well as the training of new person-
nel. The participants Y7
discussed the prospects = %
of nuclear energy in @
Central Asia, expanding &
women’s  access to
technical education and §
successful examples of &=
women’s leadership in [
engineering, manage-
ment and science.

G207 (69-89) €-ZaN

Lal

A separate block of
theprogramwasdevo-
ted to cooperation
withinternational net-
works - Black Sea Wo-
., men in Nuclear and

N Arab Women Network
in CBRN Security. Such partnership allowed to ex-
pand interregional exchange of experience and
strengthen professional ties.

At the conclusion of the Programme, the Cyprus
Centre for Land, High Seas and Port Security
(CYCLOPS) presented the latest advances in mobile
radiation detection equipment and other practical
demonstrations.

This meeting became not just a working platform,
but a real space for exchanging ideas. The sun, the
sea, the energy of strong women and a common
strategic vision created an atmosphere of synergy.
The first annual WINCA meeting was an important
step in developing regional cooperation, streng-
thening the role of women in the nuclear industry
and creating a new safety culture in Central Asia.
Aliya Demesinova,

NSK
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BOMALUAKKA KO3KAPACI

KasakctaH meH Peceit 2026 xbinbl KasakctaH TepafanbiK eTeTiH XanbliKapanbiK,
KeHec afcbiHAA eHepKacinTeri alengepain, myaaeci ywiH 6actamanapap! bipikri-
PYAi YCbIHADI

AOEPHOE
OBLUIECTBO
KA3AXCTAHA

8-9 KenTokcaHAa anTbl eNfleH KenreH Kaciou aviengep AcTaHaga avenaepaid

OHEPKICINTIK CeKTOpfa WHTErpaumanaHyblHAafbl XanblKapanblK YPAICTEPAi, XKac

- MaMaHZapfa apHanfaH Tanim-
repnik obanapabl a3ipneyai
KIHE KahaHAbIK aMengep KyH
TopTibi ancbiHAA enapanbik 6a-
CTamanapapl *y3ere acblpyabl
TaNKblNAy YLWiH Ke34ecTi.

Orosatom  © = @,

11 BHEPKICIN XKIHE TEXHOTOrNA
CANTATIAPBIHOAF bl INETIIERPOIH
XANbIKAPATIbIK KOHIPECCH

It MEXCIYHAPOIIHbIV KOHFPECE b
OKEHLLH B NPOMbILUIEHHOCTH _
W TEXHONOrMAX

MCN 12.2025 o8

8] KoHrpeccTiH, naeHapabIK OTbi-

pbicbiHAa Pecet meH Kasak-
CTaHHbIH, dMenaepKkacion Kay-
bIMAACTbIKTAPbIHbIH, eKinaepi
XanblKapanblK ©HepKacin neH
TEXHOIOTMA CanacbiHAaFbl dii-
engepai inrepinety xoHe Aa-
MbITY KeHeCiHe KaTblCaTblH
20 enpiH anengepi ywiu ic-
wapanap MmeH bHactamanap-
AblH  bBipikTipinreH  ocna-
PblH Kacay aHe KeHecke
Ka3aKCTaHHbIH, Tepafablfbl afaCbiHAA YMbIC TONTapPbiHbIH OApPAbIK TaKbIPbINTAPbIH: dWenmep KacinKepAiri,
FblbIMAaFbl avienaep *aHe STEM-geri aMengep MeH Kpl3gapAabl eckepe OTbipbin, OA4aH Jpi d4icTeMenik Kon-
[.ay KepceTy 6acTamacbIH YCbIHADI.

®opymaa KasakcTaHHbiH, Aaponblk KofambiHbiH, «KasaTomeHepkacin» YAK» AK-HbiH, «Pocatom» memne-
KeTTiK KopnopaumacbiHblH, KasakctaH PecnybauKacbiHbiH, ATOM 3HEPrUACbl KEHIHAEri areHTTiriHiH, «ATK»
fTO, «AtamekeH», KAZENERGY, KazakcTaHHbIH A3amatTbiK AnbAHCbIHbIH, «AndC» AK C3C, MUOU ¥3AY, Qazaq
Green Power, KasaKkcTaHHblH XanblK napTtuAcbiHbiH, TechnoWomen, «MepguumHa CCBb», «Poccetu» AAK,
BMHYA A4PONBIK 3€PTTEY MHCTUTYTbIHBIH, TYPKUAHBIH KopFfaHbiC eHepKacibi akagemuacbiHbiH, Cibip-Opan myHan-
ra3 XMMMA KOMNAHMACbIHbIH, }KaHe 6acka Aa yMbimaapablH 30-4aH acTaM CapaniubICbIHbIH, CMMKEPAEpi KATbICTbI.

KoHrpecti awa otbipbin, KasakctaH Pecnybavkacbl ATOM 3HEpruacbl areHTTiri TepafacbiHblH, OpblHOacapbl
Tumyp Mudtaxynbl XaHTUKMH KOHrpecc yMbIMAACTbIPYLWbINAPbIHA anfbicblH 6ingipin, 6ubinfbl Xbin Kasak-
CTaH YWiH MaHbI3abl eKeHiH, cebebi enimis «PocaTommeH» cepikTecTikTe banKal aTOM 3M1€KTP CTaHUMAChI-
HblIH, KYPbINbICbIH BacTafaHblH aTan eTTi.
«}Koba mepeinikmi KomnaHuanap ywiH oamyobiH Ko3faywsl Kywi 6016in mabslaadel. KymbicmelH wama-
meH 30%-bl KA3GKCMAHObIK KOMMAHUAAGP MEH MaMaHOapOblH KAMbICybIMeH Xcy3ez2e acelpblinadsl. byn
KazakcmaHoa mosnbikkaHObl amom eHepKacibiH KypyFa, HaHa HYMbIC OPbIHOGPbIH KYPyFa MoHe dcepai-
niKmi KaopnaposiH binikminieiH apmmelpyFa biKnan emeodi. Amom anekmp cmaHyuaceiH canyra 10 000-
Fa OeliiH #ymobicweol Kaxem 601006l an OHbl Kymin ycmayra wamameH 2000 adam kaxcem 60nadsel. An

AdepHoe obwjecmeo KazaxcmaHa
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MYHOQ Kacibusniei meH Ky3blpemminiei npozpecmin KO3faywbl KywiHe QUHAAbIN Kene MAMKaH Kypmemmi
aliendepimiz ywiH 6apnbiK MyMKIHOIKMeP auWbIK».

KoHrpecTiH, ickepnik Gafmapnamachl YMbICKEP aMenaepai, CoHblH iwiHae KasakctaH, Pecei, Typkus, Eru-
net »oaHe Cepbuagarbl ipi OHEPKICINTIK KOMNAHWMANAPAbIH, TON-MEHeAXKepNepiH XUHaabl, onap KasaKkcTaH
PecnybaumkacbiHbiH, MpesnaenTti Kacbim-HomapT TokaeB kapuanafaH «HyMbiClbl MaMaHAbIKTapbl» Kblbl
AACbIHAQ SMeNAepAiH KYMbICKA KaTbICYbliHbIH, KJHEe ONapAblH, LUeKapaapasblK bIHTBIMAKTACTbIFbIHbIH, Ma-
HbI3AbIbIFbIH TANKbINAAbI.

KoHrpecTiH, anfalwkbl KyHiHAe KasakcTaHHbiH, Aaponbik Kofambl aHe Pocatom amengep KaybiMaacTbifbl Po-
CaTOM MEM/IEKETTIK Kopnopauuacbl MeH Eypasuanbik aiiengep ¢opymbl KeHeciHiH, KongaybimeH Women
Career Lab aTTbl NpaKTMKanbIk TaniMrepnik cemmHap eTKi3gi. 120-4aH acTam Kac aMen KeTekwi capanibi-
napmeH bipre eHepkacin canacbiHAafbl MaHcan TaHAayblHA, eHOeK HapbIfblHAAFbl Kasipri ypAaictepre KoHe
bonalwakTaFbl KUbIHABIKTapPFa KaTbICTbl CTEPEOTUNTEPAI 3epTTEN, KEKe MaHCan KocnapaapbiH acafbl. bi-
piHwi Women Career Lab KaTbiCylblnapbl ©3 MaHCanTapblH KalTa Kypyfa *aHe TabbICTbl MaHcan Kypyfa
MYMKiHZAiK 6epeTiH TabbICTbl AafablNap MeH Ky3blpPeTTep XUbIHTbIFbIH aMbITyFa Bipereit MyMKiHAIK angpl.
MoTuBaumAnbIK baFbiTTafbl  Capanwbliapably,  KatapbiHaa  «Samruk-Kazyna

Ondeu» XUWC, «KasatomeHepkacin» YAK» AK, KasakctaH Pecnybauka- AREER LAB

Cbl YATTbIK AAPOAbIK OpTanblfbiHbiH, AcTaHa ¢uananbl, «KasakcTaH Xasbik JHE TExHO0 ‘@.i

(bl JNENIEPIIK

naptuacol» KY, «TyTbiHYWbINAPAbIH, KYKbIKTapblH KOpFay XaHe 63CeKenec- (o pii. &

TiKTI AambITy YKIMeTTiK emec yibimbl» KY, KasakctaH Pecnybimkacol IHep- (b1 KOHIPECC _
reTuka MUHUCTPAIriHIH, KofamablK KeHeci xaHe «KapawsifaHak [letpo- t:»1hllumHHt1tn1 y W
neym OnepelTUHM» KOMNAHUACLIHbIH, avien Bacwbinapbl 60a4bl. '

«Anfawkbl Women Career
Lab KasakcmaHOarel Kaci-
6u aliendepmeH bIHMbIMAK-
MacmolFbiMbI30bIH N02UKA-
NIbIK HeanFacel 6010bi, ce-
6ebi eHepKacin neH mexHo-
/102UA  CANACLIHOOFLI  HAC
aliendepee manimeepaikmi
oamsimy #caHe Konoay 6i3-
OiH iCKepniK bIHMbIMAK-
macmelFbiMbI30biH, MAHbI3-
Oel acnekmici 60n6in ma-
boinadsl. oba Peceli meH
KasakcmaHHbIH eHepKacin
cananapeiHoa  aliendepee
manimeepaikmi - dameimy-
OblH 6acmankbl HYKmeciHe
aliHanOel, apmypni cana-
N1apoarel MAHCANMbIK MyM-
KiHOIKmepOiH, KeH ayKbIMbIH YCbIHObI X#(3aHe, apuHe, Ka3akcmaHOarsl «Mymbicwbl MAMAHObIKMAPbI» H(blbIH
eckepe omelpsin, 6i3 wac aliendep MeH Kbi30ap apacbiHOA HYMbICWbI MAMAHObIKMAPbIH Hacuxammayfra
baca Hazap aydapdbiK. 3epmxaHa HemeKwi eHepKaCinmik KOMNAaHUAAAPObIH, 6HOIpiCMIK HbICQHOAPOWbIH,
FIALIMU-36pMMey  UHCMUMymmapbIHbIH  HaHe Kacibu KaybiMOacmelkmapobiH, capanwibiaapeiH Bipik-
mip0i. Ic-wapadaH KeliiH 6acka cepikmec endepde, COHbIH iwiHOe bubln meparansifel KazakcmaH Pecrybnu-
KacbiHa bepineeH ©HepKacin neH mexHoa02UA CanacbIHOAFbl aliendep eHiHOe2i XanbiKapasnsikK KeHecmiH
KbI3Memi apKbiabl 03blK maxcipubenepdi kalimanay mypansl Kesicimee Kon memkisindi», - pepi woba
y/bIMAACTbIPYLWbICHI, «PocaToM» ailengep KayblMAacTbiFbiHbIH, 6acwbickl, «AApPONbIK eHepKacinTiH, bipnec-
KEH aMengepi» KOPbIHbIH, HEri3iH Kanaywbl aHe Pecen ®epepaumacel Pepepaumsa KeHeci KaHblHAafbI
Eypasuansik aenaep popymbl KEHECIHIH, Myweci AnekcaHapa Pabbix.

nsk_kz_1993 ¥ nskassociation1993
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Women Career Lab TypaKTbl CTepeoTUNTepaiH, MamaHAbIKKA TIYENCi3 EKEHiH KaHe KaTbICylblNapAblH, Ken-
Winiri KbI3MET KePCeTYAi KaHe KOMNAHWUAHbIH, TYPaKTbl 4aMyblHA KOCKAH YNeCiH MaHCanKa YMTbINYAbIH, Heri3ri
MOTMBALMACLI PETIHAE KapacTblpaTbiHbIH KOPCEeTTi. 3epTXaHafa KaTbiCywbliap e34epiH AaMbITyfa KeMek-
TeCeTiH Heri3ri Ky3blpeTTiNnikTepai aHbIKTagbl: KOMMYHWKAUMA, TIAIMrepAaiK, KOMaHZANbIK YMbIC XaHe
KOpnopaTuBTIK avengep KaybiMAAcTbiKTapbiHbiH, 60aybl. CapanwbinapmeH bipnecin, onap ac anengepre
OHEpPKacCin NeH TEeXHONOrMA CanacbiHAA MaHcan Kypyfa KemeKTeceTiH avengep KewbacwbinblFbiH inrepine-
Tyre apHasifaH XaHa Kypangap meH bactamanapapl asipaesi.

OMipaiH, Heri3ri Kypamaac 6eniri 0TOACbINbIK KIHE KYMbIC apacblHAafbl Tene-
TeHAiKTI cakTay. CapanwblinapmeH bipnecin, 6i3 canagarbl aiengep Kewobacwbi-
NbIFbIH iNrepineTyaiH, *aHa KypangapbiH 3epTTedik. bis ctepeotuntep meH Kepep-
rinepai aHbIKTaAbIK aHe en 6OMbIHWA HaKTbl cananapha menaep Kewbaclbl-
NbIFbIH iNTepineTyaiH aHa KypangapbiH, ¢opmMaTTapbiH KaHe 6acTamanapbiH

=

0
KA KAANCTAM

- ' aHbIKTaY YLUiH }yMbIC
-~ m .7 icTegik. MaHpi3abl Ha-
© 1 ke — byriHae Ka-
/W5 3akcTaHgplk aengep
KbI3MET KepceTy MeH
KOMMNaHWAHbI [aMbl-
TYAbl ©34€epPiHiH Heri3-
r MaHcanTblK MakK-
caTTapbl peTiHAe aHbIKTanabl. bi3 cOHAan-ak MaHCanTbIK ecyre MyMKIHAIK 6epeTiH KywTi Ky3blpeTTinikrepai
aHbIKTAZAbIK. 3epTxXaHafa KaTbiCyWblNapAblH, 6apblfbl MaHCaNTbIK 6CYre Kbi3bIFYLWbIAbIK TaHbITTbI, bipakK oTbackI-
NbIK MiHAETTEePAi MaHCanTblK 6CYMEH TEHECTIPYAIH, MaHbI34bINbIFbIH TyCiHAI. OnapaplH Herisri pecypcbl otbachl
60nbin Tabblnaabl.

«30 HblFa HyblK yakbim 60Ubl HyMbIC icmen Keae ¥amkaH 6i30iH KaybiMOacmbiFbiMbi3 A0p0sbIK UHOYCM-
puAadarbl, Minmi Ke3 Ken2eH MexXHOM02UANMbIK CeKMopoarbl alien MamMaHOapObIH HYMbICbl HA3APOAH MbIC
Kaamaybl YWiH KonOaH KenzeHHiH 6apiH #acan amkaHblH alimKeim Keneodi. #KaHe 6i3 STEM canacbiHOaFbI
MyMKiHOi2iHWe Ken Kbi30ap0bl HOFapbl MexHOA02UAAbIK Canaaapoa #ymeiC icmeyze mapmy ywiH K0A0aH
KenzeHHiH 6apiH #acan ¥amblpMbl3, COHbIH iWwiHOe Pocamom aliendep KaybimOacmeoifbiMeH BipneckeH #o-
6anap HaHe Ka3aKCmMaHHbIH ipi HepPKacinmik KOMNAHUANAPbIHbIH K0A0aybl APKbiabl», - Aen aTan eTTi Xkoba
yMbIMAACTbIPYLWbICHI, «Ka3aKCTaH A4PONbIK KOFaMbl» KaybIMAACTbIFbIHbIH, AMpPeKTOpbI KaHe WIN KasakcTaH
npe3unaeHTi TorkaH CelidynnmHa.
Anusa [lemecuHoaa,
KA0

Kazakhstan

iN

e’ Women in Nuclear
MKEHILWHBI ATOMHOW OTPACTTA

AdepHoe obwjecmeo KazaxcmaHa

YKEHCKUWA

B3rNAA4 HA

MPOMBbILUNEHHOE
BY/IYLLEE

KasaxcraH u Poccua Bbilwn ¢ npeanoXKeHnem KoH-
CONUAUPOBATD UHULMATUBDI B UHTEPECAX XKEHLMH
B NPOMbILWNEHHOCTU B pamkax MexayHapoaHo-
ro coseta nog npeaceparenbcteom KasaxcraHa B
2026 roay.

8-9 nekabpa B AcTaHe eHLWMHbI-NPodeccnoHanbl u3
6 cTpaH 0b6cyannn mexayHapoaHble TPEHAbI MHTerpa-
LMK KEHLUMH B NPOMBbIL/IEHHbIA CEKTOP 3KOHOMMUKM,
pa3BUTME NPOEKTOB HACTAaBHMYECTBA ANA MONOAbIX
CNeLManmncToB N peann3aLmio MeXCTPAHOBbIX MHULM-
aTVB B paMKax I7100a/1bHOM *KEeHCKOW NOBECTKM.

Ha nneHapHOW ceccum KOHrpecca npeacTaBUTENM
JKEHCKMX NpodeccMoHanbHbIx coobuects Poccum u
Ka3saxcTaHa BblABMHYAN MHULMATMBY O CO34aHMN KOH-
CONMAMPOBAHHOIO NaHa MEPONPUATUIA U MHMLMATUB
WeHWmMH 20 cTpaH-yvacTHuy, MexayHapoaHoro co-
BEeTa N0 NOAAEPKKE U PA3BUTUIO XKEHLMH B NPOMBILL-
NEHHOCTU U TEXHONOTUAX U UX AANbHEWLLYI0 METOAL0-
NOTUYECKYI0 NOAAEPKKY B PaMKax npeacesatesbCTsa
KasaxctaHa B CoBeTe ¢ y4eTom BCex TemaTWuK pabo-
YMX TPYNN: XeHCKoe NpeanpUHUMATENbCTBO, HeHLWM-
Hbl B HAYKe, XeHLWMHbl U AeBOYKM B STEM.

A WOMEN'S

VIEW ON

THE INDUSTRIAL
FUTURE

Kazakhstan and Russia have put forward a pro-
posal to consolidate initiatives in the interests
of women in industry within the framework of
the International Council under Kazakhstan’s
chairmanship in 2026.

On December 8-9 in Astana, women professionals
from six countries discussed international trends in
the integration of women into the industrial sector
of the economy, the development of mentoring pro-
jects for young specialists, and the implementation
of cross-country initiatives within the framework of the
global women’s agenda.

At the plenary session of the congress, representati-
ves of women’s professional communities from
Russia and Kazakhstan put forward an initiative to
create a consolidated action plan and a set of
initiatives by women from 20 member countries of
the International Council to support and promote
women in industry and technology, as well as to
provide their further methodological support within
Kazakhstan’s chairmanship of the Council, taking
into account all thematic areas of the working groups:

’
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Cnukepamu dopyma ctanm 6onee 30 3KkcnepToB w3
AnepHoro obuiectBa KasaxctaHa, AO «HAK «KazaTtom-
npoma», TK «Pocatom», AreHtctBa Pecnybnuku Ka-
3axcTaH no aTomHou aHepruu, HTLL «BAT», ATamekeH,
KAZENERGY, paxgaHckoro anbaHca KasaxctaHa, 3C
AO «An3C», HNAY MUDU, Qazaq Green Power, Ha-
poaHoi [MapTum KasaxctaHa, TechnoWomen, «BTb
MeguumHa», NMAO «Poccetn», UHCTUTYTA AAEPHBIX UC-
cnefoBaHWi BuHYa, Akagemmus 060POHHOM NPOMbILL-
neHHoctv Typumn, CUBYP n apyrux opraHusauum.

OTKpbIBaf KOHIPecc, 3aMecTUTeNb npeaceaatens
AreHTcTBa Pecnybimkm KasaxctaH no aTOMHOW 3Hep-
run HaHTUKMH Tumyp Mudraxosuu nobnarogapwn
opraHu3aTopoB KoHrpecca M OTMETMA, YTO 3TOT oA
BaXkeH ana KasaxctaHa, B CTpaHe NPUCTYMUAK K CTPO-
WTENbCTBY ATOMHOWM 31eKTpocTaHuuM «banxaw» co-
BMECTHO ¢ Pocatomom,
«[lpoekm — dpalisep pa3sumus 044 MECMHbIX KOM-
narud. Mopadka 30% pabom b6ydym peanu3o8aHoO
C [MpusnevyeHUeM Ka3aXCMAHCKUX npeonpuamuli
U cneyuasucmos. 3mo cmaHem CmMuUMysaom 018
co30aHuA 8 KasaxcmaHe nosnHoyeHHolU amomHol
ompacau, Hosbix pabo4ux mecm u pocma Keanu-
ukayuu mecmHoix Kadpos. [lpu cmpoumenscmee
A3C nompebyemcs 0o 10 meicay paboyux, a 06-
caywusame ee 6ydym 0KOAO 2 MbICAY 4e/08ex.

Y mym ece nymu omxpelmel Ha BAXAEMbIM

women’s entrepreneurship, women in science, and
women and girls in STEM.

More than 30 experts from the Nuclear Society of
Kazakhstan, NAC Kazatomprom JSC, Rosatom State
Corporation, the Agency of the Republic of Kazakh-
stan for Atomic Energy, the Nuclear Technology
Safety Center (NTSC), Atameken, KAZENERGY, the
Civil Alliance of Kazakhstan, AIES JSC Hydropower
Plants, National Research Nuclear University MEPhI,
Qazaq Green Power, the People’s Party of Kazakh-
stan, TechnoWomen, VTB Medicine, Rosseti PISC, the
Vinca Institute of Nuclear Sciences, the Turkish De-
fense Industry Academy, SIBUR, and other organi-
zations served as speakers at the forum.

Opening the congress, Timur Miftakhovich Zhanti-
kin, Deputy Chairman of the Agency of the Republic
of Kazakhstan for Atomic Energy, thanked the orga-
nizers and noted that this year is particularly im-
portant for Kazakhstan, as the country has begun
construction of the Balkhash Nuclear Power Plant in
cooperation with Rosatom.
“The project is a driver of development for local
companies. About 30% of the work will be carried
out with the involvement of Kazakhstani enter-
prises and specialists. This will stimulate the crea-
tion  of a full-fledged nuclear industry in Kazakh-

& rosarom

WOMEN
CAREER

WWW.NUCLEAR.KZ

WEHWUHam, Yell npogheccuoHanusm u Kommnemer-
yua cmaHoeamcs 0suxcyweli cunoli npozpecca».

[enosaa nporpamma KoHrpecca 06beguHMNa KeH-
WKH pabounx npodeccuin, ToN-MeHemKepoB Kpyn-
HbIX MPOMbILUNEHHbIX KOMNaHUI Ka3axcTaHa, Poccum,
Typumnu, Erunta u Cepbumn, Kotopble obcyannm Bax-
HOCTb Y4aCTUA KEHWMH B pabounx npodeccusx u mx
MEXKCTPAHOBOM Koonepauuu B pamkax foga paboumx
npodeccuin, obvasneHHoro lMpesnaeHTom Pecnybau-
Kun KasaxctaH Kacbim-HomapTom ToKkaeBbIm.

B HyneBoin aeHb paboTbl KoHrpecca AaepHoe obuye-
cTB0 KaszaxctaHa u XeHckoe coobuiectBo Pocatoma
npu nogaepkke fockopnopauum «Pocatom» u Coseta
EBpasmitckoro KeHckoro Gpopyma nNpoBenu npakTuye-
CKyto nabopatopuio HactaBHuyectea Women Career
Lab, B pamkax KoTopoi 6onee 120 monogbix AeByLeK
BMeCTe C BeAyWMMMU 3KCMepTaMu UCCNeaoBanun cre-
peotunbl Npu Bbibope npodeccuit B NPOMbILLNEHHOM
CEKTOpEe 3KOHOMMKM, aKTyaNbHble TEHAEHLMMN HA PbiH-
Ke TpyAa v BbI30Bbl DyayLlero, a Takxe BblpabaTbiBa-
M MHAMBUAYaNbHbIE KapbepHble NAaHbl. YYacTHMUbI
nepsoit Women Career Lab nonyymnm yHuKanbHyto
BO3MOHOCTb Pa306paTb CBOK Kapbepy Ha «4acTu-
Ubl» U €O34aTb CBOW YCMewWwHbIn Habop HaBbIKOB U
KOMNETEHUMI, KOTOpble NO3BOAAT NOCTPOUTL yCneLl-
HYI0 Kapbepy. . A

)

stan, new jobs, and the growth of qualifications
among local personnel. The construction of the
NPP will require up to 10,000 workers, and around
2,000 people will be employed in its operation.
Here, all opportunities are open to our respected
women, whose professionalism and competence
are becoming a driving force of progress.”

The business program of the congress brought toge-
ther women in skilled trades, as well as top manager
of major industrial companies from Kazakhstan, Russia,
Turkey, Egypt, and Serbia. They discussed the importan-
ce of women’s participation in skilled professions
and cross-country cooperation within the framework
of the Year of Skilled Trades, declared by the President
of the Republic of Kazakhstan, Kassym-Jomart Tokayev.

On the zero day of the Congress, the Nuclear So-
ciety of Kazakhstan and the Rosatom Women'’s
Community, with the support of Rosatom State
Corporation and the Council of the Eurasian Women'’s
Forum, held the practical mentoring laboratory
Women Career Lab. As part of the laboratory, more
than 120 young women, together with leading ex-
perts, explored stereotypes in career choice within
the industrial sector of the economy, current labor
market trends and future challenges, and developed

individual career plans. Participants of the first Wo-
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JKcnepTamy MOTMBALMOHHOTO TPEKA BbICTYMUAN KEH-
WmMHbl-pyKoBoauTenn TOO «Samruk-Kazyna Ondeu»,
AO «HAK «Kasatomnpom», AcCTaHWHCKOro ¢uanana
PIM «HaunoHanbHbIN AAepHbIA LeHTp Pecnybamku
Kasaxcran», OO «HapogHas MapTtua Kasaxctana», OO
«3alWmTa npas notpebutenen U pas3BUTUE KOHKYPEH-
umn», ObuiectBeHHOro coseta MuHucTepcTBa JHepre-
TUKM Pecnybnnkmn KasaxctaH, «KapayaraHak Metponeym
OnepenTUHr».

«[llepsas KapvepHas nabopamopus Women Career
Lab cmana no2uyHeiMm npodonxeHueM Hawez0
compyoHU4ecCmea ¢ HeHWUHaMU-MpPopeccuoHans
KazaxcmaHa, nockoneKy pazsumue HaCmMagHU4eCcKo-
20 HaNpasneHus U nodoepHcKa 0esyweK 8 npombIi-
/IEHHOCMU U MexXHO/102UAX — 8aXHbIU mpek Hawel
Oenogoli koonepayuu. Mpoekm cman ommnpasHol
MOoYKoU hopMUPOBAHUA UHCMUMYMA HEHCKO20 Ha-
CMasHU4ecmaea 8 MPoMbIuAeHHOM cekmope Poccuu
u KazaxcmaHa, npedcmagun naaumpy KapbepHbIX
803MOMCHOCMell 8 Pa3/AU4HbIX OMPAC/AX U, KOHEYHO,
yyumeieas [00 paboyux npogecculi 8 Kazaxcmare,
Mbl c0enanu ¢hoKyc Ha npoodsuxceHue cpedu mMosno-
Obix Oesywiek U ¥eHuuH paboyux cneyuansHocmed.
Jlabopamopusa 06vbeduHUNA IKCIepmos U3 8edyuux
UHOYCMPUAnbHLIX KOMMAHUU, npou3soocms, Hay4-
HbIX UHCMUMYMOo8 U MpopeccUOHAbHLIX accoyua-
yud. Mo umozam meponpusmua docmueHyma 0020-
80PEHHOCMb MUPAXCUPOBAMb AYYWYH MPAKMUKY 8
Opyaue CmpaHbI-NapmHepsl, 8 MOM YUC/E 8 PAMKAX
deamensHocmu MexdyHapoOHo20 cosema o noo-
0epxcKe HeHWUH 8 MPOMbIWAEHHOCMU U MEXHOAO-
2usx, npedcedamenbcmeo 8 KOMOPOM 8 SMOM 200y
nepedaHo Pecnybnuke KaszaxcmaH», - nogenmnach
OpraHM3aTop NPOEKTa, PYKOBOANUTENL HKEHCKOro co-
obuwecTBa Pocatoma, coyupeautens PoHaa «Obbe-
LOVHEHME KeHLLUMH aTOMHOM oTpacany, yneH CoseTa
EBpasuitckoro xeHckoro ¢opyma npu CO PO Anek-
caHapa Pabbix.

men Career Lab were given a unique opportunity to
break down their careers into “particles” and create
their own successful set of skills and competencies that
will enable them to build a successful career.

Women leaders from Samruk-Kazyna Ondeu LLP, NAC
Kazatomprom JSC, the Astana Branch of the National
Nuclear Center of the Republic of Kazakhstan (RSE),
the Public Association “People’s Party of Kazakhstan,”
the Public Association “Consumer
Rights Protection and Competition De-
velopment,” the Public Council of the
Ministry of Energy of the Republic of
Kazakhstan, and Karachaganak Pet-
roleum Operating acted as experts in
the motivational track.

“The first Women Career Lab became
a logical continuation of our coopera-
tion with women professionals of Ka-
zakhstan, as the development of mento-
ring and support for young women in
industry and technology is an important
track of our business cooperation. The
project became a starting point for the
formation of an institute of women’s
mentoring in the industrial sector of Russia and
Kazakhstan, showcased a wide range of career
opportunities across various industries, and, taking
into account the Year of Skilled Trades in Kazakhstan,
we placed special emphasis on promoting skilled
trades among young women. The laboratory brought
together experts from leading industrial companies,
manufacturing enterprises, research institutes, and
professional associations. As a result of the event,
an agreement was reached to replicate this best
practice in other partner countries, including within
the activities of the International Council for the
Support of Women in Industry and Technology,
whose chairmanship was transferred this year to the
Republic of Kazakhstan,” shared the project organi-
zer, Head of the Rosatom Women’s Community, co-
founder of the Association of Women of the Nuc-
lear Industry Foundation, and member of the Coun-
cil of the Eurasian Women'’s Forum under the Fede-
ration Council of the Russian Federation, Alexandra
Ryabykh.

Within the framework of Women Career Lab, it was
revealed that persistent stereotypes are not profes-
sion-specific, and that the majority of participants view
service and their contribution to a company’s sustainable
development as the main motivation for building
a career. The participants of the Lab identified key
competencies that support their professional growth,

AdepHoe obujecmeo KaszaxcmaHa
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B pamkax Women Career Lab BbIfiBNEHO, Y4TO COXpaHs-
lOLLMECA CTEPEOTUMbI HE 3aBMCAT OT npodeccum n 6onb-
WWHCTBO YYaCTHUL, BUAAT C/yKEHUe W CBOW BKNAZ, B
yCTOMYMBOE Pa3BUTME KOMMAHWUM - [1aBHBIM MOTMBOM
CTPOUTb Kapbepy. YyactHuubl JlabopaTtopum onpese-
JVAN CUNbHbIE KOMMNETEHLMM, KOTOpble NOMOralT UM
B Pa3BUTUKU: KOMMYHUKALMA, ONbIT HAaCTaBHUKOB, KO-
MaHAHasA paboTa U Hannume KOPNOPATUBHBIX HKEHCKMX
coobuecTB. BmecTe ¢ akcnepTamu pa3paboTanm Hosble
WHCTPYMEHTbl M MHULMATUBbI NO NPOABUMKEHUIO KEH-
CKOro NnaepcTBa, KOTOpble NOMOryT MONOAbLIM AeByLU-
KaM B NMOCTPOEHUM Kapbepbl B chepax NPOMbILLNEHHO-
CTW 1 TEXHONOTUMN.

BakHol cocTaBnsloleit ABnAeTca 6anaHC KuU3HKU ce-
MbA M paboTa. MpopabaTbiBanu BMeCTe C IKCMEPTaMM
HOBbIE MHCTPYMEHTbI MO MPOABUKEHUIO KEHCKOMO K-
[EpCTBa B NPOMBbILLNEHHOCTH — BbIABUAW CTEPEOTUNbI U
6apbepbl M paboTanu Hag 3a4a4ei BbiABIEHMA HOBbIX
MHCTPYMEHTOB, GOPMATOB M MHULMATMB ANA NPOLBU-
JKEHMA KEHCKOrO IMAEPCTBA B KOHKPETHOM MHAYCTPUM
B CTpaHe. BaXHbIM pe3ynbTaToM CTasio TO YTO CEroAHA
Ka3axCKMe AEBYLIKM BbIAENAIOT AR CeDA CNyKEHUE W
pa3BUTME KOMMNAHWUW B KAYeCTBE aBHOM
LLeNM B NOCTPOEHMM CBOEN Kapbepbl. Bbl-
ABUN CUNIbHbIE KOMMETEHLMM, KOTOpble
No3BONAIT NPOABMIaThCA NO Kapbepe. Bee
YYaCTHMLbI NabopaTopum NOKas3aan 3auH-
TEPeCOBAHHOCTb B CBOEM KapbepPHOM pas-
BUTUM, TEM HE MEHEE NMOHMMAA BAXKHOCTb
FAaPMOHWUYHOTO COBMELLEHUA CEMEMHbIX
0653aHHOCTEN C KapbepHbIM POCTOM. [NaB-
HbIM PECYPCOM AB/IAETCA CEMbA.

«Xomena bbl cKazams, YMo HAWA ac-
coyuayus, komopol yme nopsadka 30
nem, Oenaem 8ce B03MOM(HOe O
mo2o, ymobsl paboma eHWuUH-cre-
yuanucmos amomHoll ompacau, 0a
u 8 npuHyune nwboli mexHonozauye-
CKoli ompacau He ocmaeanace He3ameveHHol. U
Mbl 0esnaem ece 803MOMHOe, Ymobbl npusseYs Kak
MOoMHO bonbwe desywek 8 STEM 8 pabomy 8 8bi-
COKOMEXHO/02UYHbIX OMPacaax, 8 MOM Yucne Ye-
pe3 peanusayulo CoBMeCmHbIX MPoekmos ¢ HeH-
CKUm coobwecmeom Pocamoma npu nodoepicKe
KpynHeliwux UHOYCmpuanbHelXx KomnaHul Ka3ax-
CMaHa», - NOAYEPKHYNA OPraHM3aTOp NPOEKTa,
anpekTop Accoumaumnn «fAgepHoe obuiectso Kasax-
cTaHa», Npe3naeHT WiN KasaxctaH TorkaH Ceiidyn-

NUHa.
Anus [lemecuHoea,
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including communication skills, mentors’ experience,
teamwork, and the presence of corporate women’s
communities. Together with experts, they developed
new tools and initiatives to promote women'’s lea-
dership that will help young women build careers in the
industrial and technology sectors.

An important component is maintaining a balance
between family life and work. Together with experts,
participants worked on new tools to promote women’s
leadership in industry — identifying stereotypes and
barriers and addressing the challenge of developing new
instruments, formats, and initiatives to advance wo-
men’s leadership in specific industries within the count-
ry. An important outcome was the finding that today
Kazakh women identify service and company develop-
ment as the primary goal in building their careers. Strong
competencies that enable career advancement were
also identified. All participants of the Lab demonstra-
ted a strong interest in their career development, whi-
le clearly recognizing the importance of harmoniously
balancing family responsibilities with professional
growth. Family was identified as the key resource.

“I would like to note that our association, which has
been operating for nearly 30 years, does everything
possible to ensure that the work of women specia-
lists in the nuclear industry — and, in general, in any
technology-driven sector — does not go unnoticed.
We are making every effort to attract as many young
women as possible to STEM and to careers in high-
techindustries, including through the implementation
of joint projects with the Rosatom Women’s Com-
munity, with the support of Kazakhstan’s largest
industrial companies,” emphasized the project or-
ganizer, Director of the Nuclear Society of Kazakh-
stan Association and President of WiN Kazakhstan,

Togzhan Seifullina. ) )
Aliya Demessinova,

Nuclear Society of Kazakhstan
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belicekeit ©nmn TenereHynbl — 6Mipi MEH KbI3METi KaCiOWAiriH, aganapifbiH aHe KaHallbln oina-
YbIH yari eTeTiH agam. OHblH, MaHCabbl 1963 Xbinbl 19 KbIpKyMeKTe AyHuere KenreH Kpi3bliopaa
06/bICbIHbIH, LLeni aybinbiHaH BacTanasbl.

Onn TenereHybl ac KesiHeH 6acTan TEXHOMOTMA MEH WHMKEHEepUAfa Kbi3bIFYLWbIAbIK TaHbITTbI.
1980 »Kbinbl KeHTay Tay-KeH meTannyprua TeXHMKyYMbiHA Tycin, 1985 Xbibl WwaxTa KypblabiC UHXKe-
Hepi MamaHAblfbl boWbiHWa bGiTipai. OKyapl biTipreHHeH KeWiH bipaeH MKesKasfaH WaxTa TYHHENIH
Ka3y TpeciHae TyHHenblui 60/1bin KyMbIC icTel 6acTagpl, y3aK Kacibu MaHCabblHbIH, anfallikbl Kada-
MbIH ¥acagpl.

1988 Kblnbl 0TOACHINbIK afgainapra GainaHbICTbl TyFaH enkeci Kbi3blnopaa 06/biCbiHA opanbin,
9PTYPANI Cananapha KYMbIC iCTeyAi KanfacTbipAbl, TOXipUbe KMHAKTafbl aHe Kacibu webepniriH

WbIHAAAbI.

, : . = dunocodpus KaHe yCTaHbIM

onu TenereHynbIHbIH 6MipAiK
YCTaHbIMbI:

«Tek anfa - #ymeic icmemelimiH adam
KamenecneUioi».

Byn ce3pep OHbIH, KYMbIC MEH eMmip-
re AereH Ke3KapacblH KepceTteai, apintec-
TEepi MEH KacTapApbl Kacibu KaHe eke

AnponbIK eHepkacinTeri Macan KETICTIKTepre WwabbITTaHAbIpaAb!.

2000 kbingaH b6actan onum TenereHynbl maHcabblH «KasaTomeHepkacin» YAK» eHwinec komna-
HuAcbl «PY-6» XLUC-ga yHFbiMa onepaTopbl 60/1bIN KanfacTblpApbl, OHAA ON ©3iH DiNiKTI XKaHe ay-
anTbl MaMaH peTiHae KepceTTi. Hebapi Bip XbingaH KeriH 0N reoTeXHUKabIK CbiHAK anaHblHbIH, 6pu-
ragmpi 6onbin TafarbiHAANAbI. BiNiKTiAIriH apTThIPY YWiH 0N KasaK YATTbIK TEXHUKA/bIK YHUBEPCUTETIH
«XepacTbl Tay-KeH KYMbICTapbl» MaMaHAbIfbl D0WMbIHLWA BiniM angbl.

«XopacaH-1» KeHiwiHae Kypbiabic 6actanfaH Ke3ge «Kbi3binkym» HLLIC-He Hafbi3 BinikTi MamaH-
fap KaxeT 6ongpl. «Kbi3binkym» MKLUC H6acwbinbifbiHbIH, OTiHiWi OoibiHWA 9K TenereHynbl «Xopa-
CaH-1» KeHilWiHiH, Heri3ri aiMaKTapbIHbIH, YMbIMAACTbIpYFa Wakplpblagpl. 2007 KblngblH, MayCbiM ait-
biHAa on TCA — XKKM (reoTexHONOrusanbiK CblHaK anaHbl — OHAEY aHEe KaanblHa KenTipy Ky-
MbICTapbl) BenimiHiH, baclibicbl 6014bl, OHAA OHbIH, baclbINbIFbIMEH aHa SHAIPICTIK Benimwenep
KYpbinZbl, Oy KeHiWTiH, TMIMAINITH apTTbipAb! KoHe pecypcTapabl OHTaNNAHAbIPADI.

o TenereHynbl apaanbiM
KON4AHATbIH NPUHLMNI:

«Kon acmeiHOarbinapra
6ananapeiHbi30all KAPAHbIZY.

On e3 Kbil3MeTKepnepiH Konganapl,
ONapablH, AamyblHa KemeKTecesi, onap-
fa Kacibu ayankepLinikTi ypertesi xoa-
He CeHiM MeH e3apa KypmeT atmocdepa-
CbIH *Kacanapl.

OHbIH 6actamacbiMeH 'CA aliMaFblHbIH
*XaHa O/7I0KTApPbIHbIH, KypblabiCbl 63 pe-
CYPCTapbIMbI3Abl NaAanaHa oTbipbIn yit-
bIMAACTbIPbINAI, Byn AereHimia pecyp-
~ CTapAbl YHemfAeydi KamTamacbi3  eTTi
| KOHe KeHilWTiH, TMiMAiniriH apTThipabl.

HatTbiFyaaH y3iHaj

FCA alMmafblHAAfbl KaFgaWnapablH, OipiHiH, Mbicanbl KaCibuAiK neH ToxipubeHiH AypbiC Wewim-
[ep Kabbinaayra Kanai KOMeKTeceTiHiH KepceTes, ...

2008 binbl ra3 KybblpbIHbIH, 6ip 6eniriH cany KesiHae MaHbI3abl OKuFa 6onabl. eHaeyLwi KymbiCLbl
KbIWKbIN KyObipaaH 50 MeTp KalbIKTbIKTa KYMbIC iCTEN aTKaH. yMbicTbl 6aKpinay ywiH 9am Te-
NereHy/bl KYMbICTbIH, H6apbiCbl Typanbl cypagbl. MeHaeywi Kymbicwbl: «Xapaingbl, bipak Mmaca-
Nap MeHiH, ¥XyMbIC icTeyime Keaepri KenTipin atblp», - Aen ayan 6epai. KbipkyWeK aiibl, KYHAi3 api
enpi aya-pambl epi. 9nm TenereHynbl KyMbICTbl TOKTATbIM, afbil KeTYAi aHbIKTay YLWiH KbIWKbIA
KYObIpbIHbIH, alHANACbIHAA KEIMEH KYPYAI YCbiHAbl. Bec MMHYTTaH KeliH MeXaHWK KblIWKblA afbl-
HbIH TOKTATyAbl CypaAbl, afbiN KETy aHblKTangbl. oau TenereHynbl Oyn OKWfFaHbl MHXKeHepuAZa Tek
aKplN FaHa emMec, COHbIMEH KaTap Taxipnbe ae MaHbi3Abl eKeHiH KepCeTeTiH Mbican peTiHAe ecke anagbl.

Mapanatrap meH Kypmet

Kemxbinablk agan enberi XaHe Aa-

| POAbIK CanaHbl JaMbITyFa KOCKaH Yneci

YWiH ON KenTereH mapanaTrapfa e 6on-

Abl:

o Kona XaHe Kymic «ATOM CanacbiHbIH,
eHbeK CiHipreH KanpaTtkepi» Tecbenri-
nepi;

o OKIMIIKTEP MEH KomMnaHuA baclbinbl-
FbIHbIH, A/IFbIC XaTTapbl MEH rpamoTa-
napel.

Ot6achbl aHe KYHAbINbIKTap

Hybaibl Po3a MimaHranukpiabl 9nm TenereHynbiMeH bipre yw yn meH 6ip Kbi3 Tapbuenen ecipai,
onapablH H6apabiFbl XKoFapbl 6iniMm anbin, 3 cananapbiHAa TabbiCTbl XKymbiC icTenai. belicekel oTba-
Cbl eHOEKKOPALIKTbIH, OipAIKTiH aHE CbINNaCTbIK TOPOWECIHIH, yAriciHe aiHanapl.

Canafa KockaH yneci Byrinae bBelicekeit ©nm TenereHynbl UHXEHEPAiK WeOepAikTiH, eHOEKKOP/bIKTbIH, MKaHE MaHALbIAAbIKTbIH

cMmBoONbl 60/1bIN Tabbinagpbl. OHbIH emipnik eHOeri MamaHAapAblH, aHa OybiHbIH LWabbITTaHAbIPaAbl KoHe

onu TenereHynbl 41 XbinaaH acTam Kacibu TaxipubecimeH, OHbIH, iWiHAe 26 *biablH Kbi3bliopaa 061bIChIH- 313N bIKTbIH, NATPHOTU3MHIH, Y3AIKCI3 JKETICTIKKE YMTbINY LI yArici 60MbiN Kana Gepe.

[afbl aTOM eHepKacibiHae, OHbIH, iWiHAe 19 KbiiblH XopacaH-1 KeHilWwiHAe eTKi3in, ypaH eHAipyai AambiTyFfa

: . . . «Kbi3binkym» XLLUIC
eneyni ynec Koctbl. OHbIH, eCiMi MHXeHepNiK MHHOBALMANAPMEH Tbifbl3 BaNaHbICTbl: OHbIH, 6aCLbIAbIFbIMEH

IKimwiniei
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MHMKEHEP, HOBATOP
M CO3WUOATENb

Beicekeit 9nmn TenereHynbl — YE0BEK, YbA *KU3Hb U
TPYA CTanu npumepom npodeccroHanmsma, npeaaH-
HOCTW 4eny U MHHOBALMOHHOIO MmblwneHuna. Ero nyTb
HaumnHaetca B nocénke LUnenn KbisbinopanHckon obna-
CTW, rae oH poaunca 19 ceHtabpa 1963 roaa.

C toHbIX NeT 9nun TenereHynbl NPOABAAN MHTEpeC K
TEXHUKE U MHXeHepHoMy aeny. B 1980 rogy oH nocTty-
nun 8 KeHTayCKMiA TOPHO-METANNYPIUYECKUIA TEXHUKYM,
KOTOpbI OKOHYMA B 1985 roay, cTaB MHXKEHEPOM-LLaX-
TocTpoutenem. Cpasy nocae OKOHYAHMA TEXHUKYMA OH
Hayan paboTaTb NPOXOAYMKOM B He3Ka3raHCKOM Luax-
TONPOXOA4YECKOM TPecTe, CAeNaB NepBbli war B 60/1b-
WO NpodeccnoHaNbHOM Kapbepe.

B 1988 roay no ceMenHbIM NPUYMHAM OH BEPHY/ICA B
POAHOW pernoH — Kbi3blIOPAMHCKY0 061aCTb, rae npo-
LOMKUN TPYLOBYIO AEATENbHOCTb B Pa3HbIX OTPACAAX,
nprobpeTas OnbIT U COBEPLIEHCTBYA NPOPeCccMoHab-
Hbl€ HaBbIKM.

Kapbepa B aTomHOM OTpacau

C 2000 ropa ©nun TenereHynbl NPOAOCAKUA Kapbepy
B TOO «PY-6» AO «HAK «Kasatomnpom» B [ONXKHO-
CTM OnepaTopa reOTEXHONOTUYECKOM CKBaXKMHbI, rae
ObICTPO 3apeKomeHAoBan cebs, Kak KOMMETEHTHbI
¥ OTBETCTBEHHbIV CNELMANNCT. YKe Yepes rog, ero Ha-
3HAYMAM MACTEPOM Y4acTKa reoTexXHONOrMYecKoro no-
NWTOHA. [1N1A NOBbLIWEHWUA KBANMOUKALMM OH OKOHYMA
Ka3axckuit HauMOHaNbHbIN TEXHUYECKMIA YHUBEPCUTET
no cneumanbHocTn «loa3emHan pa3paboTka NonesHbIx
MCKOMAeMbIx».

C HayanoM CTPOUTENLCTBA PYAHMKA «XopacaH-1» TOO
«KbI3blIKyM», NOHagobuance HactosAwwme npodeccmo-
Hanbl. Mo npocbbe pykosoacTsa TOO «Kbi3blKyM» 9au
TenereHy/bl 6bIN NPUMNALWEH ANA OPraHU3aLuM PaboTbl
KNKOYEBbIX Y4aCTKOB Ha PyAHMKe «XopacaH-1». C nioHA
2007 ropa oH Bo3rnasun y4actok [TM-PBP (reotexHo-
NOTUYECKUI NMOANUTOH — PEMOHTHO-BOCCTAHOBMUTE/IbHBIX
paboT), rae nog, ero pyKoBoACTBOM Dbl cO34aHbl HO-
Bble NPOM3BOACTBEHHbIE 610KM, YTO NO3BOIMNO NOBbI-
cuTb 3OPEKTUBHOCTb PaboTbl PyAHMKA M ONTMMMU3UPO-
BaTb pecypcbl.

Onun3op[ U3 NPaKTUKU

Mpumep ogHOro M3 cayyaes Ha yyactke Tl nokasbl-
BaeT, KaK NPOPECCMOHaM3M W OMbIT MOMOTaOT NPUHMU-
MaTb NPaBUbHbIE PeLLEHNA...

B 2008 roay Ha cTpouTenbctBe y4yactka [T npo-
M30WEN MOKasaTeNbHbIM cnyvait. Crecapb-pPEMOHTHUMK

ENGINEER, INNOVATOR,
AND BUILDER

Beisekey Ali Tolegenuly is a person whose life and
work exemplify professionalism, dedication, and
innovative thinking. His journey began in the village
of Shiieli, Kyzylorda Region, where he was born on
September 19, 1963.

From an early age, Ali Tolegenuly showed a strong
interest in technology and engineering. In 1980,
he enrolled in the Kentau Mining and Metallurgical
Technical College, graduating in 1985 as a mining
construction engineer. Immediately after graduation,
he began working as a tunnel worker at the Zhezkazgan
Mine — Sinking Trust, taking his first step toward a long
and distinguished professional career.

In 1988, for family reasons, he returned to his home
region — the Kyzylorda Region — where he continued
working in various sectors, gaining experience and
refining his professional skills.

Career in the Nuclear Industry

In 2000, Ali Tolegenuly continued his career at RU -
6 LLP of NAC Kazatomprom JSC as a geotechnological
well operator, where he quickly established himself as
a competent and responsible specialist. Within a year,
he was appointed site supervisor of a geotechnological
field. To further enhance his qualifications, he graduated
from Kazakh National Technical University with a degree
in Underground Mining of Mineral Resources.

With the start of construction of the Khorasan - 1
Mine of Kyzylkum LLP, highly skilled professionals were
needed. At the request of Kyzylkum’s management,
Ali Tolegenuly was invited to organize the operations
of key sections at the Khorasan — 1 Mine. From June
2007, he headed the GTF-RRO (geotechnological field
— repair and recovery operations). Under his leadership,
new production blocks were established, significantly
improving operational efficiency and optimizing
resource use at the mine.

A Practical Episode

One example from the GTF section clearly illustrates
how professionalism and experience help ensure correct
decision — making.

In 2008, during construction at the GTF site, a telling
incident occurred. A maintenance fitter was working
about 50 meters away from an acid pipeline. While
checking on the progress, Ali Tolegenuly asked how the
work was going. The fitter replied, “Everything is fine,
but the mosquitoes are unbearable.” It was September,

AdepHoe obwecmeo KazaxcmaHa

WWW.NUCLEAR.KZ

paboTtan Ha pacctoaHuu B 50-meTpax OT KMCNoTonpo-
BoAa. [nA KoHTpons pabotbl ©au TenereHynbl NOWH-
TepecoBanca xog4om paboTbl. Crecapb-PEMOHTHUK OT-
BETUA: «XOPOLUO, HO KOMapbl He AatoT paboTaTby. bbin
CEHTAOPb, AHEBHOE BPEMA, BETPEHHaA NoOroga. o9iu
TenereHy bl NPEANONKMA OCTAHOBUTb paboTy M 0b6oinTH
KMCNOTONPOBOA C NOABETPEHHOW CTOPOHbI ANA 0bHa-
Py»KeHUA yTeukn. Yepes NATb MUHYT Cnecapb Bbillen Ha
CBA3b, YTOObI OCTAHOBW/M KUCIOTY - yTeyKa bbina 06-
HapyeHa. 3T0T 3nun304, 9nun TenereHy/ibl BCNOMUHAET,
Kak NpyvMep TOro, YTO B MHXEHEPHOMN PaboTe BaXKeH He
TONILKO YM, HO U1 OMbIT.

CembA U LLeHHOCTH

Bmecte ¢ cynpyroi Po3oi MmaHranvesHou onu
TenereHynbl BOCMUTAN TPOWUX CbIHOBEW M [104b, BCE OHM
NoNyYnam Bbiclee 0bpa3oBaHMe W ycrnewwHo paboTatoT
no cneuunanbHoctu. Cembs beiceker cTana npumepom
TPYAON0OUSA, CNIOYEHHOCTH M LOCTOMHOTO BOCMUTAHMA.

BKknap B oTpacnb

3a 41 net TpyAOBOM AEATENbHOCTM, U3 KOTOPbIX 26
NeT — B aTOMHOM 0Tpacau B Kbi3blNnopamnHCKoN obnacty,
BKAtoYas 19 net paboTbl Ha pyaHMKe «XopacaH-1», 9nu
TenereHy bl BHEC 3HAUYMTE/NbHbIV BKNAZ, B Pa3BUTUE A0-
Oblun ypaHa. Ero Mma NpoYHO CBA3AHO C MHKEHEPHbIMU
WMHHOBALUMAMM: MO €ro pyKOBOACTBOM peann3oBaHbl
YHUKaNbHble MPOEKTbl N0 CO34aHMI0 yyacTkos M u
PBP, 4TO N03B0O/IMN0 NOBbIWATb 3GPEKTUBHOCTL NPOU3-
BOACTBA.

dunocodus u kpego
Hun3HeHHoe Kpeao 9au TenereHynbi:

«TonbKo 8neped — He owubaemcs mom,
Kmo He pabomaem».

JTn cnoea OTPaXaloT ero noaxod K aeny n XusHu,
BAOXHOBAAA KOMNEr U MONOAEND HA I'IpOd)ECCMOHaIIb-
Hbl€ N INYHbIE OOCTUMKEHUA.

onu TSI'IeFeHYﬂbI BCerga npunaepxunBaetca npuHumna:

«OMHOCUCL K MOOYUHEHHbIM,
KGK K c80UM Oemam».

OH noaaepMBaeT CBOMX COTPYAHMKOB, NOMOraeT UM
Pa3BMBATbCSA, YUNUT NPOPECCMOHAIbHON OTBETCTBEHHOCTH
¥ co3aaeT aTMochepy A0BEpUA U B3aUMHOIO YBaAKEHMUA.

Mo ero MHMUMATMBE BbINO OPraHN30BaHO CTPOUTENb-
CTBO HOBbIX 6/710K0B y4acTKa [Tl cBOMMMK CMAamMu, YTO
obecneynno AONOSHUTENbHYIO SKOHOMMIO PECYPCOB U
NOBbILWEHNI0 3QPEKTUBHOCTU PabOTbI PyAHMKa.

&

daytime, with windy weather. Ali Tolegenuly suggested
stopping work and walking around the acid pipeline
from the leeward side to check for a possible leak. Five
minutes later, the fitter contacted him to stop the acid
flow — a leak had indeed been detected. Ali Tolegenuly
recalls this episode as an example of how engineering
work requires not only intellect, but also experience.

Family and Values

Together with his wife, Roza Imangaliyevna, Ali
Tolegenuly raised three sons and a daughter. All of
them obtained higher education and are successfully
employed in their respective fields. The Beisekey family
is a model of diligence, unity, and strong values.

Contribution to the Industry

Over 41 years of professional activity — 26 of them in
the nuclear industry of the Kyzylorda Region, including
19 years at the Khorasan — 1 Mine — Ali Tolegenuly has
made a significant contribution to the development of
uranium mining. His name is closely associated with
engineering innovation: under his leadership, unique
projects were implemented to establish GTF and RRO
sections, resulting in increased production efficiency.

Philosophy and Credo
Ali Tolegenuly’s life credo is:

“Only move forward — those who do not work
are the ones who make no mistakes.”

These words reflect his approach to both work and
life, inspiring colleagues and young professionals to
achieve personal and professional success.

He consistently follows another guiding principle:

“Treat your subordinates as you would
your own children.”

He supports his employees, helps them grow, instills
a sense of professional responsibility, and fosters an
atmosphere of trust and mutual respect.

On his initiative, new GTF production blocks were
constructed using the mine’s own resources, resulting
in additional cost savings and improved operational
efficiency.

Recognition and Awards
For many vyears of dedicated service and his

contribution to the development of the nuclear industry,
he has received numerous awards, including:
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Mpu3HaHue n Harpaabl

3a MHoroneTHM A06POCOBECTHbIV TPYA, M BKNAA B
pa3BUTME aTOMHOMN OTPACAW OH Bbln YAOCTOEH MHOrO-
YMCNEHHbIX Harpaa;

o BbpoH30BOrO ¥ CepebpAHOro HarpyaHbIX 3HAKOB
«ATOM CanacblHbIH eHOEK CiHipreH Kanpatkepi» («3a-
CNYYKEHHbI PabOTHUK aTOMHOM OTPAC/ANY);

o bnarofapCTBEHHbIX NMMCEM M AWUMAIOMOB OT aKMUMATOB
¥ PYKOBOACTBA KOMMAHWMM.

CerogHa beicekein 9nun TenereHynbl — CMMBO UHXKe-
HEPHOro MacTepcTBa, TPYAOBOW 3TUKM M HOBATOPCTBA.
Ero XM3HEHHbIN NyTb BAOXHOBAAET HOBOE MOKO/MEHWE
CNeuManncToB M OCTAéTcA NPUMEPOM NpPeAaHHOCTM
[ileny, naTpmoTM3ma M NOCTOAHHOTO CTPEMJIEHMA K CO-
BEPLUEHCTBY.

AdmuHucmpayus
TOO «Kbi3binKym»

o Bronze and silver badges “Atom salasynyn enbek
sinirgen qairatkeri” (Distinguished Worker of the
Nuclear Industry);

o Letters of Appreciation and diplomas from regional
akimats and company management.

Today, Beisekey Ali Tolegenuly stands as a symbol
of engineering excellence, strong work ethics, and
innovation. His life path inspires a new generation
of specialists and remains a powerful example of
dedication, patriotism, and an unwavering pursuit of
excellence.

Administration
Kyzylkum LLP

AdepHoe obujecmeo KaszaxcmaHa
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fAlnepHoe obwectso KasaxcraHa

BETEPAHbI ATOMHOW HAYKM, SHEPTETUKM
n NPOMbBILLNEHHOCTHU PECMTYB/INKMU KA3AXCTAH

010000, Pecnybnuka KasaxcraH, ActaHa,
np.KyHaesa, 29/1, 15 stax, oduc 1507
Ten/®dakc: +7 (7172) 34 86 96
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[EOOPTAHbIH A3 TOMOTPA®UACDI:
TYNHYCKA KYXKATKA HEM3AENTEH LLONY

Mypsaaunos T.[., LWaittopos B.H., onabibaes A.K.,
Kywep6aesa H.H., Lynbra M.B.
feopusukanbik 3eptreynep nHctutytol KP ¥AO, Kypuatos, KasakctaH

KasakcTaH PecnybauKkacol YATTbiK AAPOAbIK OPTanbifbiHbIH, [€0PU3NKANbIK 3epTTeynep WMHCTUTYTbIHbIH
(KypuaToB K.) KOMaHAacbl ep KOWMHAayblHA «Kapan LWbIFYAbIHY» KaHa TacCiniH 33ipneyae, on ceicmu-
KaNblK HEMECe 3IEeKTPOMArHUTTIK e/ilueynepre emec, Kep KOMHayblHAAfFbl ra3 MeLepi Typanbl gepekTepre
cyneHegi. Herisri o/ Kapananbim: erep 6i3ge KOHULEHTpALMA enleHeTiH 6eTKi HykTenep Topbl 6onca, oHAa
ocbl «beTKi caycak i3gepiHeH» 6i3 ra3 K03fa/sbiCbiHbIH, CYPETIH }aHe Tay MbIHbICTaPblHbIH, Kenem 60oWbIH-
Wwa a3abl-kenTi eTKi3riwTiriH — OeTiHEH TOMEH Kapai KannblHa KenTipe anambi3. MaKcaT MblHAga: Xep
beTiHe aKblH ra3 enwWemaepiH reoNoruAnbIK 0pTa KeaemiHe 3KCTpanonaumanay, CogaH KeniH TepeHaikTeri
Tay KbIHbICTAPbIHbIH, BTKI3riLTIF MeH CopOLMANbIK KacueTTepiH bafanay.

TeopuAnbIK Heri3 CTaTUCTUKANbIK GU3MKAHbIH NEpPKONALMA TEOPMACHl Aen aTanaTblH canackl 6onbin Ta-
6binaabl [1,2]. Byn Tacinge reonoruanbik OpTa Y3/iKCi3, «KeyeKk Tapi3ai» Kenem peTiHae emec, Ke3aencok
KypblnbiMaanfaH, b6ipak 6annaHbiCKaH ras eTKI3ril KeHiCTiK peTiHAe KapacTblpblnagbl, OHAA 3aTTblH Ta-
CbiMangaHybl bipHewe b6ip enwemai apHanap — KeyeKTep MEH KapblKTap apKbinbl XKypeai. byn apHa-
NapAblH, TOMONOTUACHI KYPAENi KIHe pTypAi, AereHMeH, ecenteynep YWiH MaHbI34bICbl XKeKe eTkenaep
eMec, 0NapAblH, MYMKiH 60naTblH KEHICTIKTIK JKy3ere acblpblily CTATUCTUKACbl. byn CTAaTUCTUKANbIK Tacin
6isre beTiHgeri 6aikanfaH epicTepAi (KOHUEHTPaUMANAP, afblHAAP) Tay KbIHbICTAPbl MACCUBIHAET KAXKETTi
napameTpaepmeH bannaHbICTbIpyFa MyMKiHAIK 6epea,.
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6 — KOHYeHmpayus €O, e-—afblH MbIFbI30bIFLl, 2 — 203 eMKiz2iwmiH.

Cypem — 2. A®U KB3M-ze ipeenec alimak, 1-npopune. 2023 #cbinFel ammochepasnblK 2e0XUMUSAbIK
3epmmey Hamuxcenepi 60lbIHWA KOMIPKbIWKbIA 2036l KOHUEHMPAYUACLIHbIH, OHbIH aFbIH
MbIFbI30bIFbIHBIH HaHE 203 emKizziumiziHi 50 memp mepeHOdikke OeliiHei mapanybi ecenmenaeH

JKoHe ra3 eTKi3riwTiriHih 50 meTpre AewiHri TepeHAiKKe TapanyblH ecenTey YWiH KongaHbinagbl [4].
Hatuxkenep CO, Kofapbl aimaKTapblHAA afblHAAp A3, OTKI3rilWTIK Te TepeHAiKneH apTaTbiHbIH KepceTeai,
Oyn yAri Kofapfbl aHOManMANAP MEH TepeHipeK Cy3y Kongapbl apacblHAafbl HalnaHbiCTapAbl KepceTteai
(2-cypeT). Byn vHxeHepnik b6aranay yWiH Heri3ri KOPCETKIW: MyHAAW aiMaKTap ras KeTepineTiH eTKi3ril-
TIKTIH YKOFapblaayblHbIH bIKTUManN Tik «baFaHAapbIH» KepceTeai.

281.20
o, 281.16 a —3epmmey anaHOAPbIHOGFbI
o KopwaraH opma
£ 281.12 memnepamypacsIHblH
g 281.08 AMMUPUKAAbIK eauemoepiHeH
- b anbIHFQH Oepekmep;
= 281.04 6 — enwey mepeHoiziHe
B 281 memnepamypaHeiH
20 26 32 38 44 50 HannvinaHFaH mayendiniei.

['ybuna (2, M)

Cypem — 1. Bnwey mepeHdiziHe 6alinaHbicmel memnepamypa epiciHiy moodeni

MpaKTUKanblK KOPbITbIHABI MblHaga. Erep 6eTiHAeri enlweHreH KoHUeHTpauua epici benrini 6onca,
OipiHwWiaeH, «6afblT METPUKACbIHY» TaHAayFa 60naabl - OpTaHbIH rasabl 3PTypAi 6afbITTa (ilKe XaHe bynipre)
KaHLWaNbIKTbl OHAN eTKi3eTiHiH 6afanay. EKiHWiAeH, ocbl METPUKA MeH apHa CTaTUCTMKACbIH NaiganaHbin,
TepeHAiKTeri yw Herisri wamaHbl ecenTey: OpTafafbl ra3 KOHLEHTPALMACHI, a3 afblHbIHbIH, TbIFbI3AbIfbI
oHe ra3 eTkisriwTiri [3]. Mpoueaypa 6eTTiK ecenTeyaiH epicTe HaKTbl 6/ILUIEHIEH HOPCEMEH CIMKEC KenyiH
KaMTaMacbl3 eTyre apHanfaH - Oyn canaHbl GakblayablH KaHe MOAEeNbAiH, AepeKTepai bainaHbICTbIpy-
OblH, MaHbI34bl 3nemeHTi. HeriziHae, ¢u3mKkanblk TypFblgaH mengip bomKamgap MeH ras MUrpaumacel
YKONJAPbIHbIH, CTAaTUCTUKACbIHA HEri3fenreH ras atMmocdepanblk reOXMMUACBIHbIH, Kepi ecebiH wewyre ap-
HaNfaH aArOPUTM YCbIHbINAbI.

Ynrine HaKTbl anempaeri xepney KafgawnapblH eckepegi. KabatranfaH kabatrapga 6ywipnik Temne-
paTypa e3srepicTepi (1-cypeT) ageTte a3 60nafbl, COHAbIKTAH TaMbl3-KbIpKYMEK alNapbiHAaFbl TEPEHAIKTIH
O6NIKTIK CbI3bIKTbIK TeMNepaTypa OpiCiHiH, YAriCi, OpTa/nblK XaHe OHTYCTiIK Ka3aKCTaHfa ToH, AEMOHCT-
PALMANbIK MAKCATTap YWiH KongaHbinagpl. byn Tek dopmanbapl TypLe faHa MaHbI3Abl eMec: ra3 Kacuer-
Tepi, AeMeK, afblHAAP MeH OTKI3TilWTIKTepAi TyCiHAipy TeMnepaTypaFra 6anNaHbICTbI.

HymbiC eki anroputm BOMbIHWA XKyprisineai — npodunb aHe aymak. bipiHwici AOU XKB3M (Kofapsbl
BO/IbTTbI 3bIMbIPAH KeLeHi) XaHblHAaFbl ananfa KaTbiCTbl. Kipic gepeKTepi Tonbipak ayacbiHaafbl CO, Kypa-
MbIHbIH, NpoduAbAiK enwemaepi 6onbin Tabblnagbl. bynap KOHUEHTPALMAHbLIH, afblH TblfbI3AbIFbIHbIH,
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1—moneipak ayacbiHOaFb! CO, menuwiepiHiK U30CbI3bIKkMapsl: a — opmawa (+10), 6 — 2-30 duanasoHbIHOG
HOFAPLI, 8 — KAALITMAH MbIC #OFapel (230); 2 — 60LinbiK MoaKbIH #blA0amobiFbiHbIH (Vp) U30CbI3bIKMapsl #aHE 0CbI
napamempodiq memeHoemineeH maHoepiHiH atimarsl (a); 3 — #ep acmel A0PObIK Hapbiabics! (HAMK)
YHFbIMACbI: }OCNAPAAHFAH OpHaaacysl (a) #aHe 700 npogunbdi Kumada (6).
Cypem — 3. Capbi-63eH alimarel 104 yHreimadarel HKAX anuyeHmpiniy aydarsl. 480x480 m aymakmarel (a) #aHe
HAXK anuyeHmpi apKbiabl ememiH 600inblK MOAKbIH HblA0amObiFbiHbIH (6) Kumacs! bolibiIHwa ammochepansix
2e0XuUMuANbIK 3epmmey OepekmepiHe HezizdenzeH monbipak ayacsiHoarsl CO, MesawepiHiK kKapmacol.

mean — cpedHee codepiarue CO,
8 no4eeHHOM 8030yxe;
0 — CMAHOapPMHoe OMK/OHeHUe
codepxarua CO, om cpedHezo.
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OBLUIECTBO
KA3AXCTAHA

EKiHwici — 1970 *binbl WaMameH 225 M TepeHiKTe Xep acTbl AAPONbIK XKapblabickl 60afaH Capbl-O3eH
anaHbiHAafel 104 yHFbIMa alMMafblHAAFbI ayMaKTbiK 3epTTey. 3eptrey Thifbi3 20 x 10 m TOp 6GOMbIHWA
KYPrisingi, an xep 6eTiHAeri KapTa anuUEHTpre XakblH Xepae wamameH 100 x 80 m enwemgai CO, Kypa-
MbIHbIH, @aHOMa/ibAbl KOFapbl KOHTPACTTbl aliMaFrblH KepceTedi. Ma3 Tomorpaduacsbl anropuTmi Byn KapTaHbl
Ke/AEHEH KMMaFa XKoHe KapblibICTaH KEWiHri ra3 eTKisriwTiriHii, 3D moaeniHe alHangbipalbl. KenaeHew,
KMMma beTiHeH wamameH 200 M TepeHAikKe AeWiH OTKIi3riWwTiri *ofapbl TiriHEH CO3blAfaH alMaKTbl Kepce-
Tedi, woiHAapbl 40-150 m auanasoHbiHAa 6onagbl (3-cypet). byn wWeriHAi KbIHbICTapAafbl Kep acTbl
KapPbINbICTAPbIHbIH, TUNTIK epeKweniri 6onbin TabblnaTblH Kynay OafaHblHbIH, Naiga 60nybiHbIH, Adneni
peTiHAe TyciHAipineai.

CkB.104

500 600 700 800 900 y Y.m

0 v _“@0 X, M
a A4 ==

: C T
-100 - 9
a 6 -100]
-200- g
: -200-
-300 o 3

Z.M A, 10" M2 3003 B —

[ - Zu

30 45 6.0 7.5 9.0
mean lo 20 30

3 ;
s (R
1 - 104 yHFoIMa: G — YHFLIMA OKMAHbLIHbIH CbIHbIFbI, 6 — Hep acmbl A0POAbLIK HAPLIAbICLIHbIH 2unouyeHmpi (HMAXK);
2 — 203 emkis2iwimiziHiH U30Cbi3bIKkmapel: a —opmawa maHoepi, 6, 8 - £1a, 2 - 220.
Cypem — 4. Capbi-63eH anaHbl, 104 yHFeiMada opHanackaH MAXK anuueHmpiHid ayO0aHsl.
Y = 700 m KesinOe (a) ppoHmanbObl KendeHeH Kuma bolibiHOarbl #aHe (6) KenemiHoezi Kumadarsl 2a3

MmomozpacuAceiHbIH Kepi ecebiH wewyae apHAAFaH aa20pummoi K0aA0aHa omblpbif,
2€0/102UANbIK OPMAHbIH HAPbLIAbICMAH KeliiHei 203 emki3ziwmiziH baranay

mean — opmawa 2a3 emekizeiwmiziHid MaHi A,
0 — 203 emkizeiwmiziHiH MaHOepiHiH opmawa
MaHHeH cmaHAapmmel aybimKybl.

Herisri macene — Tayencis agictepai KongaHy apkbinbl Tekcepy. Con Capbl-©3eH avmafbl YLWiH
ceiCMUKanblK [aepektep OepinreH: cepnimai TOAKbIH KblAAAaMAbIFbI 3A4ICTEPI 3NULUEHTPAEH LWaMameH
+140-160 meTp KalbIKTbIKTa LEKOMNpeccua anWMafblH aHbIKTaWAabl. EcenTenreH ras mogenimeH canbic-
Tbipy nNpobnemanbik aMMaKTblH OpHanacyblHAafbl KeniciMai KepceTeai: MeXaHWKanblk KacuetTep nge-
KOMNpeccuaHbl KOPCETETIH ailimaKTa, ra3 Tomorpaduackl OTKI3riWTiKTIH KofapbliayblH KepceTteai. byn 1a
CinfiH, OM3MKanbIK KapaMAbINbIFbIHbIH, NaNAACbiHA MaHbI3Abl Ad1eN: JPTYpAi cunaTTafbl CUrHanNAap
«MeXaHMKaNbIK» ¥aHe «ra3» TabufratbiHa CalKec Kenegi.

Toxipunbenik TypfFblAaH anfaHaa, byn agic aMTapabiKTak apTbiKWbIAbIKTAp 6epedi. Jananbik KymbicTap
CaNbICTbIPManbl TypAe KapanalbiM KaHe 3KONOrMANbIK Ta3a, cebebi on atmochepanblk TreoXMMUANBIK
3epTTeyAi KaMTUAbI; dA4iC OTKI3rWTIK NeH Cy3iny KONAapbiHa, AFHW ra3 MUrpaLMAcbiHa TiKenen acep eTeTiH
napameTtpiepre cesiMTan; anroOpuTM OTKI3TIWTIK aHU3O0TPONUACLIH, TepeHAiKTeri TemnepaTtypanbiK pe-
KUMIEPAI KaHE Tay MKbIHbICTaPbIHbIH, COPOLMANBIK KacueTTepiH eckepedi, Oyn TyCiHAIPYAI «Kapa KaLwik»
emec, TekcepineTiH 6omkamaapbl 6ap AaNeKTi GU3MKANbIK PEKOHCTPYKLMAFA alHANAbIpaAbI.

CoHbiMeH KaTap, WweKkTeynep Ae 6ap. HaTUXKeHiH canacbl e/Wey TOPbiHbIH, ayAaHbl MeH Tbifbl34blfbiHA
GaiinaHbICTbl: ayaaH HEFYPAbIM KillipeK KIHEe HyKTenep HefypabiM cupek 60nca, Kenempi KannbiHa
KenTipyaeri 6enrici3gik cofypabiM ofapbl 6onaabl. KabbingaHfaH Temnepatypa yArici TUNTIK Kafpannap
VIiH KEeTKiNiKkTi, B6ipak HaKTbl KafgannaphAa OHbl KeTingipy KaxeTt 6onagbl. TyKblAapAblH, COpPOUMANBIK
KacueTTepi apTypai: Kapanaibim u3oTepmanap OipiHWIi XKyblKTay peTiHAE KaKCbl KYMbIC icTendi, bipak
Kenbip KafmanWnapha 3epTXaHaNblK LepeKTepre CIWKec Keprinikti kannbpney KaxeT. COHplHAQ, Mbican-
fap CO,-Hbl 6aca KepceTKeHiMeH, 6acka razgap e34epiHiH, K03GOUUMEHTTEPIH KaHe onapablH TYKbiMAap-
MEH 63apa dpeKeTTecyiH KOCbIMLWA 3epTTeyAi KaXeT eTesi.
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KonpaHy cananapbiHa acaHabl HbicaHAapAbl bakbinay Kipeai (Kanablk KoMManapbl, Xep acTbl KybICTapbl,
bIKTUMan afbll KeTy alWMaKTapbl), reoguMHamMuKanblk 3epTTeynep (Kapblk aWMaKTapbl, KapcT, GenceH-
Ai Tascbi3faHAbIpy aiMaKTapbl), Kep acTbl KapblablCTapbl MEH KacaHAbl anaTTapfaH KewiHri guarHo-
CTUKA KIHE CEWCMMUKANbIK KIHE 3NEKTPOMATHUTTIK AepeKTepMeH MHTerpauma kipegi. AOU XKB3M xkoHe
Capbl-O3eH alimaKTapblHAafbl Mbicangap apTypai Gakblnaynapabl bipnecin nafanaHy TypakTbl KaHe
dM3MNKanbIK TYPFbIAAH TYCIHIKTI AepekTepai bepeTiHiH KepceTea,.

HaTuxeciHae: ra3 TomorpaduAcbiHbIK, Kepi ecebiH Wwewyre apHanfaH anropuTM YCbIHbIAAbI KIHE Tek-
cepingai — OeTTiK KOHUEHTpauuAaHbl enweyaeH 6actan ra3 eOTKI3riWTIriHIH, afblHAAPAbIH, KaHe TepeH-
AIKTEr KOHUEHTPaUMAHbIH, TapanyblHblH, Kenemaik bafanaynapblHa AeliH. byn TacbiMangay apHachl
KENICIHIH CTaTMCTMKANbIK CMMATTamMacbiHa KaHE TemnepaTypa afdainapbl MeH copbuumaHbl eckepyai
KoCa anfaHga, QusvKanblk TypFblAaH MaHbI3abl yAri-gepektepai 6ainaHbicTbipyFa HerisgenreH. HakTbl
anemaeri KonpaHbanapga agic Tayencis reodusmKkanbik OakblnaynapFa CoMKeC KeneTiH TepeH OTKi3riw
KYpPbIIbIMAApAbl awagbl. Ic XKy3iHge Oyn ras Tomorpaduacbl MHXKEHEPNIK XKaHe 3epTTey KongaHbanapebl
YWiH Knaccukanblk reopusnKkanblk apceHanfa nafanbl XaHe CanbiCTbipManbl TYpAe ap3aH Kocbimwa bona
anatbiHbIH Bingipeai.

byn 3eptreyai KasakctaH PecnybavKkacbiHblH, ATOM 3Hepruachl KeHiHgeri arenTTiri BR24792713 «Ka-
3aKCcTaH PecnybnukacbliHA@ AAPONLIK 3HEPreTMKaHbl AaMbITY» FblbIMU-TEXHMKANbIK Oafgapnamacsl as-
CbIHAA KapKblnaHAbIPAbI.
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TOMOTPA®UA TEOCPEA;:

Ob30P NO MATEPUANAM
UCXOAHOIO AOKYMEHTA

Myp3agunos T.4., LLaittopos B.H.,
Hongbibaes A.K., Kywep6aesa H.H.,
Lynbra M.B.

WUHCTUTYT reodumsmnyeckmx nccneposanmin HAL, PK,
Kypuatos, Ka3axcTtaH

Pabota KonnektMBa WHCTUTYTA reodusnyecknx
nccnegosanmnii HAL PK (KypuyatoB) mocBAweHa Ho-
BOMY cnocoby «3arnsHyTb» B Heapa, ONMPasACh He
Ha CEWCMMUKY MAM 3NEKTPOMArHMTHble WU3MEpPEeHMA,
a Ha JaHHble O COAEPMKAHWM Ta3oB B MOAMNOYBEH-
HOM cnoe. McxogHas maea npocTa: ecam y Hac ecTb
CEeTKa TOYEK Ha MOBEPXHOCTW, TAe WM3MepPeHbl KOH-
LEeHTpaLMmn, TO Mo 3TUM «MOBEPXHOCTHbIM OTMeYart-
KaM» MOHO BOCCTaHOBMTb KapTUHY TOro, Kak ras
ABUXKETCA U rae nopodbl 6onee uaM meHee MpoHM-
LLaeMbl B 06bEME — OT MOBEPXHOCTM BHM3. Tak dopmy-
NIMPYETCA LeMb: 3KCTPanoAupoBaTb NPMNOBEPXHOCT-
Hble U3MEPEHMA ra3oB B 0OBEM reosorMyeckon cpe-
Abl U fanee OLEHUTb MPOHWULAEMOCTb U COPOLMOH-
Hble CBOMCTBa NOpoA no rnybute.

TeopeTMYecKoil OCHOBOM CAYKMT pasfen CraTuc-
TU4eckon Gpusmkn — Teopua neprkonayum [1,2]. feono-
rMyeckas cpefa B TaKOM MOAXOAe paccMaTpuBaeT-
CA HE KaK CM/IOWHON «rybyaTbii» 006BEM, a Kak cay-
YalHO CTPYKTYPUPOBAHHOE, HO CBA3HOE Fa30MNpPOHMU-
LLAaeMOE NPOCTPAHCTBO, B KOTOPOM MEPEHOC BELLECTBA
MAET MO MHOXECTBY OZAHOMEPHbIX KaHa0B — NOpam
W TpewmHam. Tononorma 3TMX KaHaNOB CNOXHA W
pa3HoobpasHa, OfHAKO ANA PACYETOB BaXKHbl HE OT-
LEeNbHbIE XOAbl, @ CTAaTUCTMKA UX BO3MOXKHbIX peasu-
3aUMi B MPOCTPAHCTBE. ITOT CTAaTUCTMYECKUM NoA-
X04 M NO3BOAAET CBA3aTb Habnogaemble Ha Nosepx-
HOCTU NOAA (KOHLEHTPALLMKU, NOTOKM) C UCKOMbIMM Ma-
pameTpamu B TO/ILLE NOPOA,

MpaKTUYeCKM BbIBOA TaKoB. Ecnn m3secTHO none
M3MEPEHHON KOHLEHTPALMM Ha MOBEPXHOCTU, MOX-
HO, BO-NMEpPBbIX, N0A0OPaTh «METPUKY HanpaBNeHHO-
CTU» — OLEHWTb, HACKONbKO Cpesa OXOTHee Mmponyc-
KaeT ra3 B pasHbIX HanpasneHuax (Braybb u BOOK),
a BO-BTOPbIX, WMCMOAb3YyA 3Ty METPUKY WU CTaTUCTU-
Ky KaHanoB, BbIYUCAWUTb NO TNYyOUHE TPW KAOYeBble
BE/IMYMHDI: KOHLEHTPALMIO ras3a B cpeae, NAOTHOCTb
ra3oBOro NoToKa M rasonpoxuuaemocts [3]. Mpoue-
fypa NOCTPOeHa TaK, 4Tobbl PacyérT Ha MOBEPXHO-
CTW COMNACoOBbIBAACA C TEM, YTO PEASbHO WU3MEPEHO

GAS TOMOGRAPHY

OF GEOLOGICAL MEDIA:

A REVIEW BASED
ON THE SOURCE DOCUMENT

Murzadilov T.D., Shaitorov V.N., Zholdybayev A.K.,
Kusherbayeva N.N., Shulga M.V.
Institute of Geophysical Research,
National Nuclear Center of the Republic of
Kazakhstan, Kurchatov, Kazakhstan

The work of the research team from the Institute of
Geophysical Research of the National Nuclear Center
of the Republic of Kazakhstan (Kurchatov) is devo-
ted to a new method of “looking” into the sub-
surface, relying not on seismic or electromagnetic
measurements, but on data on gas content in the
near-soil layer. The basic idea is simple: if a grid of
surface points with measured gas concentrations is
available, these “surface fingerprints” can be used
to reconstruct the pattern of gas migration and to
identify zones of higher or lower rock permeability
within the volume - from the surface downward.
Thus, the objective is formulated as the extrapo-
lation of near-surface gas measurements into the
volume of the geological medium, followed by an
assessment of the permeability and sorption pro-
perties of rocks with depth.

The theoretical foundation of the approach is pro-
vided by a branch of statistical physics — the
theory of percolation [1,2]. Within this framework,
the geological medium is treated not as a conti-
nuous “spongy” volume, but as a randomly struc-
tured yet connected gas-permeable space in which
mass transfer occurs through a multitude of one-
dimensional channels — pores and fractures. The
topology of these channels is complex and diverse;
however, for calculations it is not the individual
pathways that are important, but the statistics of
their possible realizations in space. This statistical
approach makes it possible to link surface-ob-
served fields (concentrations, fluxes) with the
sought-after parameters within the rock mass.

The practical conclusion is as follows. If the mea-
sured concentration field at the surface is known,
it is possible, first, to determine a “directionality
metric,” that is, to assess how readily the medium
transmits gas in different directions (vertically and
laterally), and second, using this metric together
with channel statistics, to calculate with depth
three key quantities: gas concentration in the me-

AdepHoe obwecmeo KazaxcmaHa

B MO/, — 3TO BaXKHbI1 INEMEHT KOHTPO/IA KayecTBa
M NPUBA3KM MOAENM K AaHHbIM. [o cyTu, npeano-
KEH aNropuTM pelleHns obpaTHOM 3ajauuM ra3oBon
aTMOreoXMMMM, ONUPAKOWMICA Ha PU3NYECKM MPO3-
payHble AOMYLEHUA W CTAaTUCTUKY MyTel MUrpauuu
rasa.

B mozenn yuuTbiBalOTCA peanbHble YC0BUA 3a-
neraHua. B cnoucTbix TOAWaAX fNaTepanbHble KU3me-
HeHWA TemnepaTypbl (PUCYHOK 1) 0ObIYHO HEBEAUKM,
no3ToMy AN AEMOHCTPaLMA NPUHATA TUMUYHAA ANA
LLEHTPANbHOTO M t0XHOr0 KasaxctaHa KyCOYHO-Nu-
HEMHAaA MOAeNb TemnepaTypHoOro nons no raybuHe
A7 Nepuoaa aBrycta-ceHTabpA. 3T0 BaXXHO He dop-
ManbHO: OT TemnepaTypbl 3aBUCAT CBOMCTBA ras3a W,
CNefoBaTeNbHO, MHTEPNPETALLMA NOTOKOB U NPOHMULA-
eMoCTen.

dium, gas flux density, and gas permeability [3].
The procedure is designed so that the calculated
surface values are consistent with those actually
measured in the field, which is an important element
of quality control and model-data consistency. In
essence, an algorithm is proposed for solving the
inverse problem of gas atmo-geochemistry, based
on physically transparent assumptions and the sta-
tistics of gas migration pathways.

The model accounts for realistic geological con-
ditions. In layered formations, lateral temperature
variations (Figure 1) are usually small; therefore,
for demonstration purposes, a piecewise linear mo-
del of the temperature field versus depth typical
of central and southern Kazakhstan for the August-
September period is adopted. This choice is not

281.20
a — 0QHHble IMAUPUYECKUX UamepeHull

2, 281.16 memnepamypel cpedbl Ha 06bek-
= Limax uccnedosanuli / empirical
= 281.12 .
(= measurements of the medium
£ 281.08 temperature at the investigated sites;
= 6 — 0606WeHHas 3a8UCUMOCMb MeM-
5 281.04 6
& nepamypsl om 2nybuHel usmepe-

281 Huti / generalized dependence of

20 26 32 38 44 50 temperature on measurement depth.
[iyGnna (Z, M)

PucyHok — 1. Modenb memnepamypHo20 noAA 8 3a8ucumocmu om 2aybuHbl uzmeperuli /
Figure 1. Model of the temperature field as a function of measurement depth

PaboTbl BbINONHAKTCA NO ABYM arOPUTMaM — Npo-
GUAbHBIM U naowWwaaHbIM. lepBas OTHOCMTCA K nao-
waake y BBPK MAD. BxoaHbIMM faHHbIMK CAYXKaT Npo-
dunbHble n3mepeHua cogepkaina CO, B NOYBEHHOM
Bo3ayxe. 1o HMM paccuMTaHbl pacnpeseneHna KoH-
LLeHTpaLMK, NAOTHOCTM NOTOKA M Fa30MPOHMLLAEMOCTH
Ha rnybuHbl go 50 meTpos [4]. B pe3ynbTaTax BUAHO,
4yTO B 30Hax nosblweHHoro CO, HabnogaeTca pocT u
MOTOKOB, U NPOHMLLAEMOCTH C NYOMHON, TO ecTb Mo-
Aenb GUKCUpYeT CBA3M MeXAy BEPXHUMWU aHOMA/U-
AMU U bonee rnybokumu nytamu dunbTpaumu (Pu-
CYHOK 2). [lNA MHXEHepHOW OLEHKM 3TO K/toYeBoit
NPWU3HaK: Tak1e 30Hbl YKa3blBAlOT HAa BEPOATHbIE Bep-
TUKa/NbHblE «CTONOUKM» MOBbILEHHOW NPOHULAEMO-
CTW, NO KOTOPbIM ra3 NOAHMMAETCA BBEPX.

BTopasa — nnowaaHas cbéMKa B paioHe CKBaXKMHbI
104 Ha nnowaake Capbl-Y3eHsb, rae B8 1970 rogy 6bin
NpPoBeAEH NOA3EMHbIA AAEPHbIA B3PbIB Ha NybuHe
oKkono 225 m. CbémKa Benacb no ryctoin cetn 20x10
M, U Ha MOBEPXHOCTHOM KapTe BWAHA KOHTpACTHaA
30Ha aHOMANbHO BbICOKMX cogepaHun CO, pas-
mepom npumepHo 100x80 m 6au3 anuueHTpa. An-
TOPUTM ra3oBOW TOMOrpaduu NepeBoAnT TaKyk Kap-
Ty B CEYEHME M TPEXMEPHYIO MOLENb NOCTB3PbIBHOW
rasonpoHuuLaemoct. B paspese Bblgenaerca Beptu-

merely formal: gas properties, and hence the inter-
pretation of gas fluxes and permeabilities, depend
on temperature.

The work is carried out using two algorithms —
profile-based and areal. The first applies to the site
near the WWR-K reactor of the Institute of Nuc-
lear Physics. The input data consist of profile measu-
rements of CO, content in soil air. Based on these
data, distributions of concentration, flux density, and
gas permeability were calculated down to depths
of up to 50 m [4]. The results show that in zones
of elevated CO, both the fluxes and the permea-
bility increase with depth; that is, the model captures
links between near-surface anomalies and deeper
filtration pathways (Figure 2). For engineering
assessment, this is a key indicator: such zones point
to probable vertical “columns” of enhanced permea-
bility through which gas migrates upward.

The second is an areal survey in the vicinity
of borehole 104 at the Sary-Uzen site, where an
underground nuclear explosion was conducted in
1970 at a depth of about 225 m. The survey was
carried out on a dense 20 x 10 m grid, and the surface
map shows a pronounced zone of anomalously
high CO, contents with dimensions of approximately
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KasIbHO BbITAHYTaA 06/1acTb MOBbILEHHON MPOHMLA-
€MOCTM OT NMOBEPXHOCTU A0 ybuH nopsaaka 200 m,
C MakcMumymamu Ha uHTepsane 40-150 m (PucyHok
3). 310 UHTepnpeTUpyeTCca Kak cnesd GoOpMMPOBaHMA
cTonba obpyweHna — TUNUYHOTO 3NEMEHTA ANA NoA-
3eMHbIX B3PbIBOB B 0CaZl0O4HbIX NOPOAAX.

KntoueBo MOMEHT — NpOBepKa He3aBUCHMbIMU Me-
Togamu. [na ToW e naowagkm Capbl-Y3eHb npu-
BeeHbl AaHHble CeMCMOpPA3BEAKM: MeTOoAbl MO CKO-
POCTAM YNpPYrux BOMH MOKAa3blBalOT 30HY pasynnoT-
HeHMA Ha yaaneHuax nopaaka +140-160 m oT anuueH-
Tpa. ConocTaBieHne C PacyETHOM ra30BON MOAENbIO
[EeMOHCTPUPYET COrNacoBaHne Mo MOJOMKEHUIO Npo-

100 x 80 m near the epicenter. The gas-tomograp-
hy algorithm converts such a map into a cross-sec-
tion and a three-dimensional model of post-explo-
sion gas permeability. In the section, a vertically
elongated zone of increased permeability is dis-
tinguished, extending from the surface to depths of
about 200 m, with maxima in the 40-150 m interval
(Figure 3). This is interpreted as evidence of the
formation of a collapse chimney — a typical feature
of underground explosions in sedimentary rocks.

A key point is verification by independent me-
thods. For the same Sary-Uzen site, seismic survey
data are presented: methods based on elastic-

10: =% {,,\_/ = 2:9 Z Minimum: 2.1
304 L =.7  ZMaximum: 7.8
6 i o = o o B ‘:g Z Mean: 45
a0 F | i | ke = Z Standard: 12
H. M50 100 150 200 250TIK, M
| . Q [107Kkr/(> *c)]
PRI~
104 / | \ 27 -,_)‘j / r ﬁ_: Z Minimum:  -2.4
- ! r = 3 ZMaximum: 5.4
B 30 4 \__ \ i r .2 ZMean: 0.3
| : S ! E - e
- < _ T . : o i Z Standard 2.0
H, mzg 100 150 200 250TIK, M
: - A(10 M%)
10: ?ﬂ"d B 1-1 7 \inimum: 16
455 il 0643 Z Maximum: 1.1
| g 0_ ! s 3 " :1' Z Mean: 0.3
5 L i 3 | 4 e Z Standard 0.7

H.M35p 100 150

200 250K, m

6 — KoHYeHmpayus co, / CO; concentration; 8/c — nnomHocms nomoka / flux density;
2/d — 2azonpoHuyaemocme. / gas permeability

PucyHok — 2. lnowadka, npunezarow,as K BBPK UA®, npoguns 1. PacuemHsie pacnpedeneHus KOHYeHmpayuu
y2neKuca020 2a3a, NA0MHOCMU €20 MOMOKA U 2a30MPOHULGeMocmu Ha 2aybuHy 0o 50 mempos
o daHHbIM ammozeoxumuyeckoli cvémku 2023 2. / Figure 2. Site adjacent to the WWR-K reactor of
the Institute of Nuclear Physics, Profile 1. Calculated distributions of carbon dioxide concentration,
its flux density, and gas permeability to depths of up to 50 m based on the 2023 atmogeochemical survey.

ONEMHOM 30Hbl: Tam, FAe MexaHMYecKUMe CBOWCTBA
YKa3blBalOT Ha pa3yn/ioTHEHWe, ra3oBas Tomorpadua
MOKa3blBaeT NOBbIWEHHYI NMPOHULAEMOCTb. ITO BaX-
HbI/ apTYMEHT B N0/Ib3y PU3NYECKOW COCTOATENBHOCTM
NOAX0Aa: COrNacyloTCcA CUrHaAbl PasHOM Npupoabl —
«MeXaHUYECKUIN» N KTra30BbIN».

C NpaKTUYECKOM TOYKM 3pEHMA METOoA, AAET 3aMeT-
Hble npeumyuiectsa. Monesble paboTbl OTHOCKUTENb-
HO NPOCTbl U 3KONOTUYHbI, MOCKONbKY peyb UAET 06
aTMOTeOXMMMUYECKON CbEMKE; METOA YYBCTBUTENEH
K MPOHULAEMOCTU U NyTAM GUAbTPALUM, TO €CTb K
napameTpam, Hanpamylo BAUAIOWMM Ha MUTPaLUIO
rasoB; B aArOPUTME YYMTbIBAIOTCA aHU30TPONUA

wave velocities reveal a zone of decompaction at
distances of approximately £140-160 m from the
epicenter. Comparison with the calculated gas mo-
del demonstrates agreement in the position of the
problematic zone: where the mechanical properties
indicate decompaction, gas tomography shows in-
creased permeability. This provides an important
argument in favor of the physical validity of the
approach, as signals of different nature — the “me-
chanical” and the “gas” signals — are consistent.

From a practical standpoint, the method offers
clear advantages. Fieldwork is relatively simple and
environmentally benign, as it relies on atmogeoche-

AdepHoe obwecmeo KazaxcmaHa
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MPOHMLAEMOCTH, TEMMNEPATYPHbIN pPeXUm no rny-
BuHe 1 copbUMOHHbIE CBOCTBA MOPOA, YTO Aenaet
WHTEPNPeTaUmio He «YEPHbIM ALMKOMY», a noche-
[0BaTeNIbHON GU3NYECKOW PEKOHCTPYKLMENR C npo-
BEPAEMbIMU A0NYLEHUAMMU.

EcTb 1 orpaHuyeHus. KayectBo pesynbrata 3aBu-
CUT OT N/IOWAAMN W TYCTOTbl CETKU U3MEPEHUN: Yem
MeHblle 06/1aCTb U pa3pekeHHee TOYKM, TEM Bblille
HeonpeaenéHHOCTb NP PEKOHCTPYKLUMUM 0OBEMA.
MpuHATas TeMnepaTypHas MOAENb aleKBaTHa TUMMNY-
HbIM YCNOBUAM, HO B cneunduyecknx obcTaHoBKax
eé notpebyetca yTouyHATb. COpOUMOHHbIE XapaKTe-
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mical surveying; the method is sensitive to permea-
bility and filtration pathways, i.e., parameters that
directly control gas migration; the algorithm ac-
counts for permeability anisotropy, the depth-
dependent thermal regime, and the sorption pro-
perties of rocks, which makes the interpretation not
a “black box” but a consistent physical reconstruc-
tion based on testable assumptions.

There are also limitations. The quality of the
results depends on the area covered and the density
of the measurement grid: the smaller the area and
the sparser the sampling points, the higher the un-

el
-

| H, Myqp 500 600 700 800 900 101'!0

] j Vp,mic MK m
200 1200 2200 3000 4000
= <o . a 6
i [
O Elill.s I

mean — cpedHee codepxarue CO, 8
rnoyseHHoOM 8030yxe;
0 — CMaHOApmMHoe OMK/0HEeHU€e
codepiaHus CO, om cpedHe2o0.

1 - usonuHuu codepscarus CO, 8 no4geHHom 6030yxe: a — cpedHue (+10), 6 — nosblweHHbie 8 uHmMepearne 2-3,
8 — aHOMasbHO 8bicokue ( 23a) / 1 —isolines of CO, content in soil air: (a) mean values (+1a),
(b) elevated values in the 2-30 range, (c) anomalously high values (230);
2 — U30AUHUU CKOpocmu npodosbHbix 80aH (V) u 06aacme (a) NoHUMeHHbIX 3Ha4YeHuUl amozo napamempa /
2 —isolines of P-wave velocity (Vp) and the zone (a) of reduced values of this parameter;
3 — cKeamUHa Nod3emHo20 A0epHo20 83pbiaa (M1AB): nnaHosoe nonoxceHue (a) u 8 ceyeHuu npogpuns 700 (6) /
3 —borehole of the underground nuclear explosion (UNE): plan-view location (a) and position in
the section of Profile 700 (b).

PucyHok — 3. nowadka Capel-Y3eHs, patioH anuueHmpa MAB e cksaxcuHe 104. Kapma codepmarus co,
8 M0YBEHHOM 8030yXe 0 OGHHbIM AMMO2e0XUMUYECKOU CbeMKu Ha naowadu 480x480 m (a) u paspe3
cKopocmu npodosnbHbix 801H (6) yepes anuyeHmp l1AB / Figure 3. Sary-Uzen site, area of the UNE
epicenter in borehole 104. Map of CO, content in soil air based on atmogeochemical survey data over
an area of 480 x 480 m (a) and a P-wave velocity section (b) across the UNE epicenter.

PUCTUKM NOPOA Pa3HOO06pPa3HbI: NPOCTbIE U30TEPMbI
XOpowWo paboTaloT Kak nepsoe NpubAUMKEHME, HO
B PAAE CAy4YaeB HYXKHA /I0OKa/NbHAA Kanubposka no
NabopaTopHbIM AaHHbIM. HaKoHel, XO0Ta NpUMepsbI
akueHtupytot CO,, Ana Apyrux rasoB notpebytoTca
cobcTBEHHbIE KOIQOULMEHTbI M AONONAHUTENbHbIE
nccneaoBaHua No B3aMMOAENCTBUIO C MOPOAAMMU.
Cdepbl NPUMEHEHMA BKIOYAOT MOHUTOPUHT TEX-
HOTEHHbIX OOBLEKTOB (XBOCTOXPaHWAMLWLA, NOA3EM-
Hble MONOCTW, MOTEHLMANbHbIE 30Hbl YTEYeK), reo-
AMHAMUYECKMe MuccnefoBaHUA (PasnomHble 30Hbl,
KapcT, 061acTM aKTUBHOW Aerasaumu), nocTcobbi-

certainty in the volumetric reconstruction. The adop-
ted temperature model is adequate for typical
conditions, but in specific settings it may require
refinement. Sorption characteristics of rocks are
diverse: simple isotherms work well as a first
approximation, but in some cases local calibration
using laboratory data is required. Finally, although
the examples focus on CO,, other gases will require
their own coefficients and additional studies of gas—
rock interactions.

The fields of application include monitoring of
anthropogenic facilities (tailings storage facilities, un-
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TUMHYIO AMArHOCTMKY MOCAe NOA3EMHbIX B3PbIBOB W
TEXHOTE€HHbIX aBapui, a TaKXKe KOMNNEKCMPOBaAHME C
CEMCMUYECKMMM U 3NEKTPOMArHUTHBIMU AaHHbIMM.
Mpumepsl Ha naowagkax y BBPK MAD n Capbl-Y3eHb
MOKa3blBalOT, 4YTO COBMECTHOE WCMNO/b30BaHue
Pa3Hbix HabnoaeHW AaéT cornacoBaHHble U du-
3M4€ECKM NOHATHbIE KAPTUHDI.

WTor TakoB: mpeasioXeH M anpobuposaH anro-
PUTM peleHna obpaTHOW 3a4a4M ra3oBoi TOMOrpa-
$nM — OT NOBEPXHOCTHBIX U3MEPEHWUIA KOHLLEHTPA-
UMA K OBBEMHbBIM OLEHKAaM ra3omnpoHMLLAeMOCTH,
MOTOKOB M pacnpefeneHna KOHUEHTpauuu no ry-

CkB.104
500 600 700 800 900 y ,,

-100-

-200

-300

30 45 6.0 7.5 9.0
mean lo 20 30

o3 [N

derground cavities, potential leakage zones),
geodynamic studies (fault zones, karst, areas of
active degassing), post-event diagnostics after under-
ground explosions and technological accidents, as
well as integration with seismic and electromagnetic
data. Examples from the sites near the WWR-K
reactor of the Institute of Nuclear Physics and at
Sary-Uzen demonstrate that the combined use of
different observations yields consistent and physi-
cally interpretable results.

In summary, an algorithm for solving the inverse
problem of gas tomography has been proposed and

CkB.104

-100

-2001

00 Z,m o

mean - cpedHee 3Ha4yeHue ea3onpoHuyaemocmu A

/ the mean value of gas permeability A;

- cmaHdapmHoe OMKAOHeHue 3HayeHull 2030MNpoHuUya-

emocmu om cpedHezo / the standard deviation of gas
permeability values from the mean.f

1 - ckeamcuHa 104 / borehole 104: a — gppaemerm cmeona cksaxcuHsl/ fragment of the
borehole shaft, 6 — 2unoyeHmp nod3emHoz2o ad0epHo2o 83psiga ([1AB)/ hypocenter of the underground
nuclear explosion (UNE); 2 — usonuHuu 2azonpoHuyaemocmu/ gas permeability isolines:

a — cpedHue 3HayeHus/ mean values, (6,8)/ (b,c) - 10, 2/d - 220

PucyHok — 4. Naowadka Capei-Y3eHs, patioH anuyeHmpa MAB e cksaxuHe 104. OueHKka nocme3psigHoll
2030MPOHUYAEMOCMU 2e0/102UYecKoli cpedsl Mo paspabomaHHOMY an20pUMMy peweHus obpamHoli
3a0a4u 2030800 momozpaghuu 8 paspese Mo hpoHManLHOMy ceveHuro (a) npu Y=700 m u 8 o6veme (6)
/ Figure 4. Sary-Uzen site, area of the UNE epicenter in borehole 104. Assessment of post-explosion gas
permeability of the geological medium using the developed algorithm for solving the inverse problem of gas tomography,
shown in a cross-section along the frontal section (a) at Y = 700 m and in three dimensions (b).

6nHe. OCHOBOW CNYXMT CTAaTUCTMYECKOE OMMCaHue
CeTU KaHaNoB nepeHoca v GU3MYeCcKn OCMbICNEHHaA
NpuBA3Ka MOAENN K AaHHbIM, BK/IOYaA Y4€T Temne-
paTypHOro pexunma u copbuun. Ha peanbHbix 06b-
eKTaX MEeTOA BbiABAAET MyDOUHHbIE MPOHULAEMble
CTPYKTYpbI, cornacytouwmeca ¢ He3aBUCUMbIMU reo-
dusnyeckumn HabawgeHnamu. [pakTMYeckn 370
O3HayaeT, YTo rasoBas Tomorpadua MoXeT CcTaTb no-
NEe3HbIM U CPAaBHUTE/IbHO HeAOPOrMM AONONHEHNEM
K Knaccuyeckomy reopusmMyeckomy apceHany ans
WHXEHEPHbIX U UCCNeA0BaTeNIbCKMX 3a4au.

[aHHble nccnegosaHna QUHAHCMPOBANUCL AreHT-
ctBom Pecnybnmkn KasaxctaH no aTOMHOM 3Hep-
TMM B pPaMKax Hay4YHO-TEXHMYECKOM NpOorpammbl
BR24792713 «Pa3BuTMe aTOMHOMN 3HEpreTukn B Pe-
cnybaunke KasaxcraH».

validated — from surface measurements of concent-
rations to volumetric estimates of gas permeability,
fluxes, and depth-dependent concentration distribu-
tions. The approach is based on a statistical des-
cription of the transport-channel network and a
physically meaningful linkage of the model to the
data, including consideration of the thermal regime
and sorption. Applied to real sites, the method
reveals deep permeable structures consistent with
independent geophysical observations. In practical
terms, this means that gas tomography can become
a useful and relatively low-cost complement to the
classical geophysical toolkit for engineering and
research applications.

This study was funded by the Atomic Energy Agency
of the Republic of Kazakhstan under the scientific
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MTP PEAKTOPbIHbIH, TOXIPUBEIK
KYPbINFBINAPBIHOA HATPUMAIH KAUHAYbIH
MOZE/bAEY

Kabbignkakos E. A., Cypaes A.C., Butiok A,
KP ¥AO PMK «ATOM 3HEPrMAChl MHCTUTYTbI» dunmnansl, Kypuatos, KasakcTaH

Byn 3epTTey MMNynbCTi rpaduT PEaKTOPbIHbIH, TUMTIK IKCMEPUMEHTTIK pPeakTop KoHAbIpFbiiapbiHaa (IK)
HaTPUIAiH, KaHayblH mogenbaenai. Mogenbaey VOLUME OF FLUID agicit KongaHa oTbipbin, ANSYS FLUENT
OafoapnamanblK KacakTamacblH naiganaHbin opbiHaanagpl. Hatuenep ANSYS FLUENT ¢yHKUMACHI peak-
TOPAbIH CoyNeneHy KafaalblHAA HATPUIMAIH KalHayblH MoAenbAeyre MyMKiHAIK 6epeTiHiH Kepcetedi. 3K
KenemiHaeri HaTpUnAiH 6yNaHybIHbIH AMHAMMUKANbIK KOPiHICi anbiHAbI.

KIPICNE

HaTpuiiMeH CankbiHAATBINATBIH KbIIAAM PEaKTOP TEXHOMOTUACHI Kas3ipri yakbiTTa KapKbliHAbI Aamyaa. byn
peakTop Typi IV ByblH 3HEpreTMKanbik PeakTopnapblH AAMbITy YLWiH NepcnekTBanbl 6afbiT 60/1biN Tabbina-
Abl, ON eH, anabIMeH KayincCi3giKTiH KofapblaaybiMeH cunattanagbl. COHAbIKTAH, AAPOHbIH, O/WEMAIK KaHe
MaTepuanablk cunatTamanapbl OOWbIHWA epeKLeNeHeTiH 33ipaeHin KaTKaH pPeaKkTop KOHCTPYKLMANApbI
YWiH ayblp anaTttap 60MbIHWA KONAAHbICTaFbl IKCMEPUMEHTTIK AePEKKOPAbI KEHEWTY OCbl Ke3eHAe MaHbI3abl
KIHe ©3eKTi MiHAeT 6onbin Tabblnafbl. JKCNEPUMEHTTIK 3epTTeynepAaiH, HaTUXenepi obanay Kayincis-
AiriH Tangayga KONAaHbINATbIH 3amaHayn ecentey KOATapblH TeKcepy YWiH KongaHbliagabl. COHbIMEH KaTap,
aNblHFaH AepeKTep ayblp anaT Ke3iHAe OTblH 371eMeHTIHIH (3/1€MEeHTTEpiHiH) KoHe OTbiH MKMHAKTAPbIHbIH
(OX) 6y3binybl npouecTepiHiH, NapameTpaepiHiH, epeklwe (bypblH 3epTTenreH) epekLwenikTepiH aHbIKTayfa
MYMKiHZiK Bepegi [1].

3epTTey umnynbCTi rpadut peaktopbl (MIP) e3iHIH HEMTPOHAbIK CMNATTamanapbiHbiH, apKacbiHAA Kbij-
[aM HeWTPOHAbl ALPONbIK pPeaKkTopiapAarbl ayblp anaTTap Typanbl 3KCMEPUMEHTTIK LepeKTepai KMHayfa
MYMKIHAIK 6epeni [2]. PeakTopaa HaTpuit 6ap 3KCNEPUMEHTTIK KypbiafFbinapaa (3K) akcnepument-
Tep Kypri3ingi koHe Kyprizinyge. K TepmuAnbiK KyWiH mogenbaey KesiHAe eH CeHiMai Hatukenepre
KOJ KETKI3Y YLLUiH peaKTOP/bIK IKCNEPUMEHT Ke3iHAe HAaTPUIAIH KalHay NPOLECIH HaKTbl ECKEPY KaXKeT.

HaTpuit KaiHayblH MOZenbAey MIceneci TeK TaXipMbenik peakTop Kypblifbiaapbl YWiH faHa eMec, COHbI-
MEH KaTap KblNAam HEeMTPOHAbl peakTopnapAblH, benceHAi aimakTapbiHAafFbl KaHay YWiH Ae e3ekTi. Pe-
aKTOp e3eriHAeri cTauMoHap eMec HaTpUi KaiHay NpoLecTepiH ecentey TanAayblHbiH, KaXKeTTiniri, eH angbl-
MEH, Kayinci3aikTi Heri3aey TYPFbICbiHAH, COHAAW-aK OTbIH KMHAKTapblHAA HATPUAAIH anaTTblK KalHayblH
aHbIKTayFfa }XaHe anaTTblK KOPFaHbIC CUrHaNbIH acayfa apHanfaH backapy aHe baKblnay Kynenepid azipney
KesiHAe TyblHAANAbl. Kasipri 3amaHfbl KblAJaM pPeakTopAapAblH,  Kayinci3airiH TeXHUKanbIK Herisgeyre
©3EeKTEeri OTbIH YKMHAKTApPbIHbIH, afblH KMMacblHAAFbl pTypAi biTenynepaeH TybliHAAFaH KOOanbIK KaHEe Xo-
6afaH TbiC anaTTapAbl, Herisri aMHaNbiM COpPFblNAPbIHA INEKTPMEH KabAablKTayAarbl Y3iniCTepMeH XaHe
anaTTblK KOPFfaHbIC CiHiprilw WbibbIKTApbIHbIH 6ip Me3rinae iCTEH WbIFYbIMEH KaTap KYPeTiH KobagaH Tbic
anaTtTapAbl, COHAAN-aK MOAEPATOP MaTepranaapbiHbIH ©3€KKe TYCYiH KapacTbipy Kipeai [3].

HaTpuit KaiHaTy apHailbl bafmapnamanbik Koatapabl [3] koHe ANSYS FLUENT [4-5] cuAKTbl KeHiHeH
KongaHblinatelH CFD 6afgapnamanbiK NakeTTepiH NaiganaHbin moaenbaeHedi. byn makanaga ANSYS FLUENT
6afgapnamanblk MOAYNIH NanAanaHbIn, HAaTPUIN KaWHATYAbIH d4iCHaManblK ecentey 3epTTeyi YCbIHbIAFaH. byn
3epTTeynep HaTPMI KalHaTyabl eCKepe OTbIPbiN, PEaKTOPAbIH TaXkKipnbenik KypblafbiCbiHbIH, XbIAYAbIK KYMiH
6aranay aflicHamacbIH a3ipaeyre Heri3 6onaapl.

ANSYS FLUENT kendasanbl afbiHAbI Mogenbaey 6aFaapnamansbiK KacaKTaMacbiHbIH MYMKiHAiKTEpi

ANSYS FLUENT - cyiMbIKTbIK *aHe ra3 afbiHaapbiH (CFD, Computational Fluid Dynamics) caHAblK MOAENb-
[eyre, COHAaN-aK *blny Oepy, XMMUANLIK peakuuanap, aHy, TypOyneHTTiNiK, ken dasanbl afblHAAP KaHe
6acka Aa Kypaeni dusMKanblk KybbinbiCTapablH, 6ainaHbICTbl NPOLECTEPIHE apHAffaH MaMaHAAHAbIPbINFAH
6afmapnamanbik *Kacaktama.
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[4-5] symbicTapga ANSYS FLUENT 6afmapnamachbiHblH, KOMerimeH HaTpuiAiH KalHaybl moaenbaeHreH. [4]
KYMbBICTA XKblNy KyOblpbIHAAFbI HATPUIAIH BynaHy-KOHAEHCAUMA NpoLeci MoaenbaeHreH — bynaHy-KoHOeHca-
yuA $pasacbiHbIH aybiCy NPUHLMNIHE HETI3AENTEH MACCUBTI Kby aAMacy Kypblafbicbl. Byn XymbicTa evapora-
tion-condensation (bynaHy-koHAeHcaUusa) moaenid KongaHa otbipbin, VOF ecentey agici KongaHbinagbl. [5]
JKYMbICTA KbI3Ablpyfa YlIblpafaH eKi enwemai Kybbipaarbl HAaTPUAIH KalHaybl Eulerian apici meH RPI mo-
BeNiH KoNJaHa oTbIpbin MOAENbAEHTEH. Byn Mogenbaeyae HaTPUNAIH NynbcauMANbIK KaiHaybl baiikanagpl,
OHAa KenipLwiKkTepaiH neproaThl Typae Nanga 60aybl, ecyi KaHe Kynaybl Kypeai.

ANSYS FLUENT ken ¢a3sanbl afblHAApAbl ecenTeyaiH, apTypAi ecentey aicTepiH ycbiHaabl. Ken ¢aszanbl
afblHAap - 6yn opTa apKbiabl Bip yaKpITTa afbin OTETIH eKi Hemece odaH Aa Ken benek ¢asanaphaH TypaTbiH
TUNTIK CYMbIKTbIK afblHAAPbI. AfbIHHbIH, $a3asblK LWKaNacbl 9pKallaH MONEKYNANbIK WKaNagaH yaKkeH 60nybl Ke-
peKk. byn afbiHaap apTypni dopmaga bonaabl. Ken ¢aszanbl afblHAAPAbIH MbiCangapbiHa Cen afblHAAPbI,
Oy-Cy KOcnanapbl *KaHe TacbiManaay Waamaapbl aHe T.6. KaTagpl.

KalHayapl ras-CymbIKTbIK afblHbl Aen caHay Kepek. EpkiH GeTTik afblHAap ra3 O6eH CYMbIKTbIK afblHAAPbI
apacbiHAA aHblK benrineHreH wekapanapablH 601ybiIMeH cunaTTanagbl *KaHe eki dasa Aa y3aikcis bonbin ca-
Hanaabl.

ANSYS FLUENT 6afgapnamachbl Kendasanbl afbiHAbl MOAENbAEYAIH, KeNeci TYPAEepiH YCbiHAAbI:

o Volume of fluid (Cy/bIKTbIK Kenemi agici);

o Mixture (Apanac ynri);

o Eulerian (3nep ynrici);

o Wet Steam (blnfan 6y ynrici).

Kendaszanbl afbiHAapAbl Mofenbaey YywiH eH TaHbiMan VOF agici eki Hemece ofaH Aa Ken apanacnanTbiH
CYMbIKTbIKTapAb! 6ip MMNYNbC TEHAEYNEPI HKUBIHTBIFbIH LWELY XaHE apbip CYMbIKTbIKTbIH, KONEMAIK YNeciH ByKin
AOMeH boMbiHLWa baKbliay apKblibl MOLeNbAegyre MyMKIHAK Bepeai.

Mogenbre KocaTbliH apbip KocbiMila $asa YWiH alHbIManbl eHrisinedi: ecentey yAlWbIFbiHAAFbl $a3aHblH,
Kenemaik yneci. 9pbip backapy kenemiHae Gapnbik ¢asanapablH Kenemgik ynectepiHiH, KOCbIHAbICHI Gipre
TeH. Erep yAWwbIKTafbl g-LUbl YECTiH KeneMaik yneci ag aen 6enrineHce, oHAa ecentey KesiHAE YL Ky MYMKiH:

« Q= 0 - aneMeHTTe g-Wi 6esLEK KOK;

a, =1-3nemeHT g-wi BenLWeKNeH TONTbIPbINFAH;
0<a, <1-COHfbl INEMEHT iWiHapa g-Lui OO/LWEKTIH, CYMbIKTbIFbIMEH TONTLIPbIFAH.
KacmeTTep yKcac ecenTenesi.

Y34iKCI34iK KoHe afblH TeHAeyNepiHAe KONAAHbINATbIH CYMbIKTbIKTbIH TEPMOdU3MKANbIK KAacueTTepi ecen-
Tey anemeHTiHaeri apbip dpaKUMAHbIH Kenemaik yneciH eckepy apKblabl aHbIKTanagbl. Mbicanbl, INEMEHT-
Teri ThIFbI3ApIK Keneci opmyna 60ibIHLLA ecenTenes:

n
P= zaq Py
i=1
MyHAafbl:

p,~ G-LWbl GPAKLMA ThIFbI3AbIFLI, N — GPAKLMANAP CaHb.

VOF mogeni ckanapnbik GYHKUMAHbBIH TacbiManblH A3A XaKblHAATY

570t (69-89) €-Z 5N

| Harpnii

KOHe caHablK Anddy3naHbl 6onabipmay YLWiH KoFapbl cananbl TOp-
Abl XKaHe AypbIC TaHAANFaH aABEKLMA CbI30AChIH KAKET eTesi. TBC

Ecentey moaeniH Kypy

Kopnye

WUI'P peakTopblHAA CbiHANfaH PEAKTOP KOHAbIPFbIAAPbIHLIH, KeNWiniriH-
A€ OTbIH YXMHaKTapbl, dPTYPAi KOpFaHbIW 60MaT KOHCTPYKUMANAPbI, OpTa-
NbIK APeHaX KyObipbl, 6anKkbiMa YCTaFbill KaHE Kby OKLaynaFbiwbl 6ap.

PeaKToOpbIK TaXipnbe KesiHae OanKbITbIAFAH OTbIH XXMHAKTApbl Nakaa
bonagpl, onap iWwkKi ApeHax KybbipbiHa KYMbIbIM, CYWblK HATPUAMEH TON-
TbipblnFaH BasKbiMa yCTafblll Aen aTanaTblH Kepre ayblCafbl, OCbINANWA
HaTPUAMEH CaNKbIHAATBINFAH AAPOAbIK PEAKTOPAbIH, ©3eriHeH BanKbITbiA-
FaH OTbIHAbI aNy NPOLECIH KauTananabl.

Cypem 1 - HampulimeH
CAAKbIHOAMbIAAMbIH
munmik 3K modeni
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9K OTbIH ¥XMHAKTapblHa HAaTPUN CaNKbIHAATKbIWbIH BepyMeH baiinaHbICTbl TaXKipubenepai Ae eckepy Kaxert.
Byn Kafmannap Kblngam PeakTop ©3eriHiH, YMbICbIH MMUTauMananabl. MyHaaln peakTopablk Taxipubenep
KyTnereH anattapAblH, 60/ybiHa GaiinaHbiCTbl KayinTi, Oyn, apuHe, HATPUIAIH KalHay KayniH Tyablpadbl.
Byn makanaga blnfam peakTopfAaH anblHFaH HATPUMUMEH CaNKbIHAATBINFAH OTbIH KMHAKTaMacbl 6onbin Ta-
ObINaTbIH TUNTIK TOXiPMOENiK KOHAbIPFbIHBIH MOAENT KonadaHblnaap! (1-cyper).

[eomeTpuANbIK MOAENbAI KypacTbipFaHHAH KeWiH, Meshing 6Gafmapnamanbik moayni K wWweKTi Kenemai
MoaeniH (TopblH) KypacTbipaabl. Top 611 100 aneMeHTTeH Typaapbl.

Tenem waptrapbl

9K yAariciHge HaTPUM MHBEKLUMACBIMEH CAaNKbIHAATHINATBIH OTbIH KMHAFbIH KamMTuAbl. HaTpUiM MaccacbiHbIH
afblH WbIFbIHbI 1,6 Kr/c-Ka opHaTbinFaH. MaTtepuanaapapiH, TepMOGU3MKaNbIK KacueTTepi agebueTtke camkec
KoibinFaH [6-8]. OTbIH XMHafblHAA HATPMIAIH KalHayblH KamTamacbi3 eTy ywiH 10° BT/m® Kenemaik iwki
3HEpruaHblH, GeniHyi KepceTinreH. byn aHepruaHblH, 6eniHyi IK OTbIH KMHAFbIHAA HaKTbl Taxipubenep Ke-
3iHae Kysere acbipbinagbl [9]. 3K-ma HatpuidgiH eHrisinyi mogenbaey 6actanfaHHaH KeliH 3 cekyHATaH
KeWiH TOKTaTblNaAbl, Oy OTbIH }KMHAFbI MEH HATPUI TEMNEPATYPACbIHbIH, }KOFapblnayblHa aKenesi.

Ecentey HaTuKenepi

b K Kby KyWiH ecenTey CyMblK
/ Temneparypa v . . ..
HATPUMAIH, KeNeMAiK YNEeCiHiH, }KaHe

D] ) P TPl feTerA VIETH one
| o HbIH DybIHbIH 3PTYPAI yaKbIT MaH
2040 nepi yWiH TapanybiH KepcetTi. 3K
1800 iWiHaeri TemnepaTypaHblH, Tapanysbl
1560 AaanblHAbl (2-cypeT). EcenTey KesiH-
1440

120 A€ HaTpuit Bepy 3 ceKyHATa TOKTa-
150 Tblagbl.
Iggg 3K HaTpmi1 TemnepaTypacsl arHa-
720 nbim 3,0 c-Ta TOKTaFaHHaH KeMiH Te3
K KeTepine b6actanapl, an 3,9 c-Ta Ha-

TPUI KalHay TemnepaTypacblHa Xe-
Teni. 4,0 c-Ta ra3 Topi3ai HAaTPUIAAIH
BipiHwWi ¢pakumacl Tysine bacTan-
Abl. 3-CypetTe OTbIH KMHaFbIHbIH

1.00
F 0.90
| r0.80

9¢

Cypem 2 — OmbIH HUHGFbIHbIK MemMnepamypacsiH 6enay

KengeHeH KMMacblHAafbl ra3 Tapisai

HaTPUN GPAKLMACHIHBIH, Tapanybl Kep-
ceTinrex.

Nainga 6onfaH HaTpUM GpaKLMACHI, Tbl- ; 2;2
FbI3AbIFbIHbIH,  TOMEHA[riHe  6ailNaHbICTbl,  3c\] ias
PeaKTop ©3eriHiH ofapfbl Oenirine Kapah Bl
KbIJIKM OTbIPbIMN, OHbI TacTan KeTegi. OTbIH XKu- . 0.30
HafblHbIH, TEMMEPaTypachl ofFapbinaraH caibiH, : 0.20
ra3 Topi3ai HaTpuinain kenemi aptagpl, K Kofap- r 0.10
bl GeniriH TONTbipadbl, CYMbIK HATPUMAI bIFbICTBI- 0.00

pagbl. OTbIH KMHaAfbIHAH LWbIKKAH Xblay K TOMEHT i __
GeniriHe aybicbin, CYMblK HATPUIAIH, TemnepaTypacbiH  7¢\
apTTbipaZbl. OTbIH apanblK KEeHICTiKTi HaTpui BybiMeH
TONTBLIPY XblNy 6epy KO3PUUUEHTIHIH TomeHaeyiHe bali-
NAHBICTbl OTbIH KMHAFbIHbIH, TEMNEPATYPACbIHbIH, XOFapbl-
NayblHa aKkenesi.

Cypem 3 — OmbiH HUHGFbIHbIH KendeHeH
KumacelHOarbl 2a3 mapi3di Hampuli
hpaKuUACLIHBIK Mapasnysl

AdepHoe obwjecmeo KazaxcmaHa
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KasakctaH PecnybaukacbiHblH, YATTbIK AAPOAbIK OPTajblfbiHbIH, KbI3METKep/iepi NaiganaHatbiH ULEH- =
suananfaH ANSYS FLUENT bargapnamanbik »acaktamacbl Ken dasanbl afblHAapAbl Mogenbfeyre apHanfaH &
ecentey agictepiH Kamtnabl. OnapablH iwiHae VOLUME OF FLUID apici HaTpui KalHaTyblH MOAENbAEY YLWiH f
KONaHblaabl. §

VOLUME OF FLUID ecenmey adiciH KondaHy Hampuli 6ynaHybiHblH alKbIH OUHAMUKQALIK KOPIHICIH anyFa
MYMKiHOiK 6epedi, On TUNTIK 3NEKTP CTaHUMANAPbIHbIH, MbICAaNAAPbIH KOALaHA OTbIPbIN KOPCETINreH.

Ecentey Hatukenepi UIMP peakTOpbIHbIH, TaXipMbenik KypblnfFbliapbl YWiH HAaTPUAAIH KalHayblH MoAEeNb-
AeyAiH OPbIHAbINbIFBIH KepceTeai. ANbIHFaH ra3 Tapi3ai HaTPUM CYMbIK HAaTPUWAI bIFbICTbIPbIN, K 60C OpbIH-
Abl TONTbIPaAbl. ©3 Ke3eriHae, peakTopAarbl CyMbIK HAaTPUIA ME/LLEPIHIH, TOMEHAEYI OHblH, KOMMNOHEHTTEPIHIH
TeMNepaTypacbIHbIH, KYPT KOfapblaayblHa aKenesi. COHAbIKTaH, TaXipnbe KesiHae HAaTPUMAIH KbINYAbIK KyHiH
Aon baranay peakTopabl icKe KOCYAbIH Kayinci3 *KyprisinyiH Tangayaa maHbi3abl pen aTkapaabl.

Byn 3eptreyai KasakctaH PecnybimKacbiHbiH, ATOM 3HEPruAchl KeHiHaeri areHTTiri BR24792713 «KasakctaH
PecnybnunKacbiHAA AAPONbIK 3HEPreTUKaHbl AAMbITY» FbINbIMU-TEXHUKANbIK Bafmapnamachl ancbiHAA KapKbl-
NaHAbIPAbI.
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MOAENUPOBAHUE
KUMNEHUA HATPUA
B 3KCMEPUMEHTA/IbHBIX
YCTPOUCTBAX PEAKTOPA UTP

Kabbignkakos E.A., Cypaes A.C., Butiok I A.
®unmnan “UncTuTyT AToMHOM IHeprun” PIM HAL, PK,
KypuaTtos, Ka3zaxctaH

B pabote npoBoAMTCA MOAENMPOBAHUA KUMeHMA
HaTPMA B TMMOBbLIX PEAKTOPHbIX IKCMEPUMEHTANbHbIX
ycTponcTeax (3Y) MmnynbcHO rpaduToBOro peakTopa.
MogenuposaHue nposoauTca Ha nporpamme ANSYS
FLUENT, ¢ wucnonb3oBaHvem metoga VOLUME OF
FLUID. Pe3ynbtatbl paboTbl NOKa3biBAKOT, YTO YHKLM-
OHHaNbHble BO3MOXHOCTK nporpammbl ANSYS FLUENT
NO3BONAIOT NPOBOAMTL MOAENIMPOBAHUA KUNEHMA Ha-
TpUA B YCNOBMAX PeaKTOPHOro obayyenua. MonyyeHa
AMHAMMYECKana KapTMHa napoobpa3oBaHMA HATpuA B
obbeme V.

BBEAEHUE

B HacToAlee BpeMa NPOAO/IKAETCA UHTEHCMBHOE
Pa3BUTUE TEXHONOTUM BbICTPbIX PEAKTOPOB C HATPU-
€BbIM TENJIOHOCUTENeM. ITOT TWUM peakTopa ABNA-
eTCA OAHWM M3 NepPCneKTUBHbIX HanpaBAeHWU pas-
PaboTOK 3HepreTMyeckux peaktopos Mokonexus |V,
KoTopble OyayT XapaKTepu3oBaTbCs, B NepBY0 oye-
peab, NOBbIWEHHOM 6e30macHOCTbI0. B 3ToW CBA3M,
Ha COBPEMEHHOM 3Tamne BaXkHOW W aKTya/bHOW 3a-
flayen ABNAETCA PaCIMPEHME MMeloLWenca Kcne-
PUMEHTaNbHOM 6a3bl AaHHbIX NO TAXKENbIM aBAPUAM
NPUMEHUTENBHO K pa3pabaTbiBaembiM NPOeKTam pe-
aKTOPOB, OT/IMYAMOLWMXCA Pa3MepPHO-MaTePUabHbI-
MU XapaKTePUCTUKAMMU aKTMBHOW 30Hbl. Pe3ynbTathl
3KCMEPUMEHTaNbHbIX WUCCAEL0BAHWUI UCMNONb3YIOTCA
ANA BEPUOMKALMM COBPEMEHHBIX PAacYETHbIX KOZAOB,
MCMONb3YEMbIX NMPU aHanu3e 6e30MacHOCTU NpPOEK-
T0B. [TOMMMO 3TOrO, NO/NYYEHHble AAHHbIE MO3BO-
NAT BbIABUTb OTIMYMTENbHbIE (OT paHee M3yYeHHbIX)
0COBEHHOCTM MapamMeTPOB MPOLECCOB Pa3pyLIEHUA
TENNI0BLIAENAIOLLENO 3/1eMEHTa (TB3/10B) U TENNOBbI-
aenswowmx coopok (TBC) B xoae Taxenoit aBapum [1].

MccnenoBatenbCKUM  MMNYAbCHBIM  TPAadUTOBbIN
peaktop (UIP) 6narogaps cBOMM HEMTPOHHO-PU3M-
YECKMM XapaKTEPUCTMKAM MO3BONAET MOMYyYaTb IKC-
NnepuMeHTaNbHble AaHHble MO TAXENbIM aBapUAM B
AAEPHbIX peakTopax Ha BbICTpbIX HelTpoHax [2]. Ha
peaKTope NPOBOAMIUCH U NPOBOAATCA ONMbITbI HA IKC-
NnepuMeHTaNbHbIX ycTpoicTBax (3Y), copepalymx
HaTpui. Mpu MOAENMPOBAHUM TENNOBOTO COCTOAHMS
JY HeobxoaMMO B ABHOM BMAE Y4MUTbIBATb NpoLiecc

MODELING
OF SODIUM BOILING
IN EXPERIMENTAL DEVICES
OF THE IGR REACTOR

Kabydlkakov E.A., Suraev A.S., Vityuk G.A.
Branch “Institute of Atomic Energy,” RSE NNC RK,
Kurchatov, Kazakhstan

This work presents modeling of sodium boiling
in typical reactor experimental devices (EDs) of the
Impulse Graphite Reactor (IGR). The simulations
are performed using the ANSYS FLUENT software
with the Volume of Fluid (VOF) method. The
results demonstrate that the functional capabili-
ties of ANSYS FLUENT make it possible to model
sodium boiling under reactor irradiation condi-
tions. A dynamic picture of sodium vapor forma-
tion within the volume of the experimental devi-
ce is obtained.

INTRODUCTION

At present, the technology of fast reactors with
sodium coolant continues to develop intensively.
This reactor type is considered one of the pro-
mising directions for Generation IV power reactors,
which are expected to be characterized primarily by
enhanced safety. In this regard, an important and
relevant task at the current stage is the expansion
of the existing experimental database on severe
accidents as applied to the reactor projects under
development, which differ in the dimensional and
material characteristics of the core. The results of
experimental studies are used to verify modern
computational codes employed in safety analyses.
In addition, the obtained data make it possible to
identify distinctive (relative to previously studied)
features of the parameters of fuel pin and fuel
assembly degradation processes during a severe
accident [1].

The research impulse graphite reactor (IGR),
owing to its neutron-physical characteristics, enab-
les the acquisition of experimental data on se-
vere accidents in fast neutron nuclear reactors [2].
Experiments have been and continue to be con-
ducted at the reactor using experimental devices
containing sodium. When modeling the thermal
state of an experimental device, it is necessary to
explicitly account for the sodium boiling process
during a reactor experiment in order to obtain
the most reliable results.

The problem of modeling sodium boiling is re-
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KMNEHMA HAaTPMA BO BPEMA PEAKTOPHOrO 3KCnepu-
MEHTa ANA NoNy4YeHWUs Hambonee AOCTOBEPHbIX pe-
3yNbTaToB.

Mpobnema MOAENMPOBAHMA KUMEHWUA HaTpuUA
ABNAETCA aKTya/IbHOW HEe TONbKO C TOYKW 3peHus
PEaKTOPHbIX 3KCMEPUMEHTANbHbIX YCTPOMCTB, HO
M C TOYKM 3PEHUA KMMEHWUA B CAaMMUX aKTUBHBIX 30-
HaXx peaKkTopax Ha ObicTpbIXx HelTpoHax. Heobxo-
AMMOCTb PAaCYeTHOTO aHanM3a HecTaUMOHapPHbIX
NPOLLECCOB KUMEHMA HATPUA B aKTUBHOW 30HE pe-
aKTopa BO3HWKaeT, npexae Bcero, npu obocHOBa-
HUM ero 6esonacHoOCTM, npu pa3paboTke cucTem
KOHTPONA W YynpaBieHWua, npefHa3HaYyeHHbIX Ann
obHapyXeHna aBapuMMHOro BCKMNaHMA HaTpua B TBC
n GOPMMUPOBAHMA CUTHANA aBapUMHOM 3aliMTbl. B
CoCTaBe TexHWYyeckoro ob6ocHoBaHMA 6Ge3onacHo-
CTU COBPEMEHHbIX BObICTPbIX PEAKTOPOB paccmaTpu-
BAETCA MPOEKTHbIE W 3aNpPOEKTHble aBapuu, 0byc-
NIOBNEHHbIE  PAa3NYHBIMKM  ONOKMPOBKamMM  Mpo-
X0AHOro ceyeHua TBC aKTMBHOM 30HbI, 3aMNPOEKT-
Hble aBapwuu, COMPOBONAAIOLWMECA HaPYLIEHUA-
MW 3HEProcHabXXeHua T[NaBHbIX LUPKYAALMOHHbBIX
HacoCOB M OAHOBPEMEHHbIMM OTKa3amm NOr0LLat0-
WKUX CTEPXKHEN aBapMWHOM 3aLWLMTbl, NONaAaHUAMM
3aMeANAWMX BELWECTB B aKTUBHYH 30HY [3].

[na MOAENVMPOBAHMA KUMEHUA HATpPUA npume-
HAKOTCA KaK OTAe/NbHble NporpammHbie Koabl [3],
TaK M LWWMPOKO pPacnpoCTpaHEHHbIE MPOTrPaMMHbie
naketol ana CFD mopenuposaHua, Takue ANSYS
FLUENT [4-5]. B paHHOM paboTe npoBoauTCA Me-
TOAMYECKME pPaACYETHbIE WCCNEeA0BaHMA npoLecca
KMNEeHUA HaTtpuAa B nporpammHom mogyne ANSYS
FLUENT. [aHHble uccnefoBaHMA NOCAYNKAT OCHO-
BOW ANA pa3paboTKM METOAMKM OLEHKM TenaoBo-
rO COCTOAHWMA PEAKTOPHOIO 3KCMEPUMEHTANbHOIO
YCTPOWCTBA, C Y4ETOM MPOLLECCA KUMEHWUA HATPUA.

®YHKLMUOHANbHbIE BO3MOXHOCTH
nporpammbl ANSYS FLUENT
ANA MOAENUPOBaHUA MHOTO(A3HbIX TeYEHU M

ANSYS FLUENT - 3To cneunanu3nMpoBaHHOE Mpo-
rpammHoe obecneyeHue N8 YUCNEHHOMO Moje-
JIMPOBAHMA TeYeHU kuakoctem u rasos (CFD,
Computational Fluid Dynamics), a TaKXe CBfA3aH-
HbIX C HMMM NPOLLECCOB Tenaonepesayn, XMmuyec-
KMX peakLuin, ropeHuns, TypbyneHTHOCTU, MHOrogas-
HbIX MOTOKOB W APYrMX CNOMHbIX QU3NYECKUX aBne-
HUM.

B pabotax [4-5] npoBoaMTCA MOAEAMPOBAHMSA
KMNEHMA HATPMA C MCNONb30BAHMEM NPOrpaMmbl
ANSYS FLUENT. B pabote [4] npoBoauTtca mopae-
MPOBaHMA  Mpouecca  MCNapeHUA-KOHAEHCALMM
HaTpuA B TennoBOW Tpybe — 3TO NaccMBHOe YCT-
POMCTBO TennoobmeHa, OCHOBAHHOE Ha MPUHLM-

levant not only for reactor experimental devices,
but also for boiling phenomena in the cores of fast
neutron reactors themselves. The need for compu-
tational analysis of nonstationary sodium boiling
processes in the reactor core arises primarily in the
context of safety justification and in the development
of monitoring and control systems intended to
detect emergency sodium boiling in fuel assemblies
and to generate reactor protection signals. Within
the technical safety justification of modern fast
reactors, both design-basis and beyond-design-basis
accidents are considered, including those caused
by various blockages of the coolant flow area in
fuel assemblies of the core, beyond-design-basis
accidents accompanied by loss of power supply to the
main circulation pumps and simultaneous failures of
emergency shutdown absorber rods, as well as the
ingress of moderating substances into the core [3].

To model sodium boiling, both dedicated com-
puter codes [3] and widely used CFD software
packages such as ANSYS FLUENT are employed [4-5].
In this work, methodological computational stu-
dies of the sodium boiling process are carried out
using the ANSYS FLUENT module. These studies will
serve as a basis for developing a methodology to
assess the thermal state of a reactor experimental
device, taking into account the sodium boiling
process.

Functional Capabilities
of ANSYS FLUENT
for Multiphase Flow Modeling

ANSYS FLUENT is specialized software for the
numerical simulation of fluid and gas flows (CFD,
Computational Fluid Dynamics), as well as related
processes such as heat transfer, chemical reac-
tions, combustion, turbulence, multiphase flows,
and other complex physical phenomena.

In Refs. [4-5], sodium boiling is modeled using
ANSYS FLUENT. In Ref. [4], the evaporation-conden-
sation process of sodium in a heat pipe is simula-
ted. A heat pipe is a passive heat-transfer device
based on the evaporation-condensation phase-
change principle. That study employs the VOF
(Volume of Fluid) method together with the
evaporation-condensation model. In Ref. [5], sodium
boiling in a two-dimensional heated tube is mo-
deled using the Eulerian approach and the RPI model.
The simulations demonstrate pulsating sodium
boiling characterized by periodic bubble nucleation,
growth, and collapse.

ANSYS FLUENT provides a variety of computatio-
nal approaches for modeling multiphase flows. A
multi-phase flow is a flow consisting of two or more
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ne ¢a3oBOro nepexofa UcCMapeHue-KOHOeHCayus.
B paHHOM paboTe MCnonb3yetca pacyeTHbIM MeTo-
abl VOF, ¢ ucnonb3oBaHmem mogenu evaporation-
condensation (McnapeHua-KoHAeHcaumsa). B pabo-
Te e [5] npoBoAWTCA MOAENMPOBAHUE KUMEHME
HaTpuAa B AByXMepHon Tpybe, KoTopas noaBsep-
raeTca HarpeBsy C UCMONb30BaHWEM meToaa Eulerian
n mogenn RPl. B paHHOM mogenupoBaHuu Hab-
NOJAETCA MYyNbCUPYIOLLEE KWMNEHME HaTpua, npu
KOTOPOM MNPOUCXOAMT nepuoanyeckoe obpaso-
BaHWe, POCT U CXJI0MNbIBAHNE NMY3bIPbKOB.

B nporpamme ANSYS FLUENT cywecTtByeT MHoO-
)KEeCTBa pacyeTHbIX METOA0B NpeAHa3Ha4YeHHbIX ANA
pacyeta MHoroasHblx TeyeHun. MHoropasHble
TeyeHne — 3T0 0b6blYHOE TEYEHME KMAKOCTU, COCTO-
awme u3 AByx uan 6onee oTaenbHbIX pa3 ogHOBpe-
MEHHO NpoTeKakwwme B cpeae, macwTadb a3 Teye-
HWUA OOMKHbI ObITb BCeraa 60MblO MONEKYAAPHOTO.
[laHHble TeyeHWA CYLECTBYIOT B MHOMECTBE pa3-
NNYHbIX dopm. Mprmepamn MHOTOPa3HbIX TeYeHMUA
ABNAIOTCA CENeBOM rpA3eBOi MOTOK, NapoBOAAHan
CMecCb, TPAHCNOPTHAA NyAbNa U T.A4.

KuneHnue cnepyet paccmaTpuBaTb KaK rasoxua-
KOCTHOe TeyeHue. TeyeHMa co CBOOOAHOW MOBEpX-
HOCTbIO XapaKTepu3ylTCA HaNM4YMeM YeTKO Bbipa-
JKEHHbIX TPaHUL, MeXay ra30BbIMKU U KUAKOCTHLIMM
TeyeHMAMM M 0be dasbl PacCMaTPMBAIOTCA KaK He-
NpepbIBHbIMY.

B nporpamme ANSYS FLUENT cywecTtBytoT cne-
Aylolwme BUAbI MOAEAMPOBAHUA MHOTOQpa3HbIX Te-
YeHun:

o Volume of fluid (MeTon 06beMa *KuUAKOCTH);

o Mixture (Mopgenb cmechm);

o Eulerian (Mopenb dinnepa);

o Wet Steam (Mogenb BnaxHoro napa).

Metog VOF, aBnsetca Haubonee nonnynspHbIm
ANA MOAENUPOBAHUA MHOrOQasHbIX TEYEHWUW, no-
3BONAET MOAeNMpoBatb ABe WM bonee Hecme-
WMBAKOLWMECA KUAKOCTM, PELAn eAuHblii Habop
YPaBHEHUWA WMMNyAbCA W OTCAEXMBAA O0O6BEMHYHO
JLONI0 K01 M3 KMAKOCTEN No Bceit 06nacTu.

distinct phases that simultaneously move within
a medium, where the characteristic phase length
scales are much larger than molecular scales. Such
flows occur in many forms; examples include debris
(mud) flows, steam-water mixtures, slurry transport,
and others.

Boiling should be treated as a gas-liquid flow.
Free-surface flows are characterized by clearly
defined interfaces between the gas and liquid
phases, with both phases considered as conti-
nuous media.

The following multiphase flow modeling
approaches are available in ANSYS FLUENT:

o Volume of Fluid (VOF) method;

o Mixture model;

o Eulerian model;

o Wet Steam model.

The VOF method is the most widely used ap-
proach for multiphase flow simulations. It enables
modeling of two or more immiscible fluids by
solving a single set of momentum equations
and tracking the volume fraction of each phase
throughout the computational domain.

For each additional phase included in the model,
a variable representing the phase volume frac-
tion in a computational cell is introduced. In
each control volume, the sum of the volume frac-
tions of all phases equals unity. If the volume
fraction of the g-th phase in a cell is denoted as a,
three possible states can occur:

«a=0: the g-th phase is absent in the cell;

ca =1 the cell is completely filled with

the g-th phase;

¢ O<a <1 the cell is partially filled with

the g-th phase;

o The material properties are computed

accordingly.

The thermophysical properties used in the con-
tinuity and momentum equations are evaluated by
accounting for the volume fraction of each phase

P:Z“q‘l’q
i1

[Oe: p,~ nnomHocme g-oli ppakyuu,
n — Konuyecmso pakyud.

[na KaxXaon LONOAHUTENbHOM da3bl, KOTOPYHO Bbl
nobasnsete B CBOK MOZAE/Nb, BBOAMUTCA MEPEMEH-
Haa: obbemHasa pgona ¢asbl B BbIYUCAUTENBHOM
AyenmKke. B KaAOM KOHTpPO/NbHOM ob6beme A0/M
obbema Bcex a3 cymmupyoTca B eauHuuy. Ecan
fonto obbema g-o dpakunum B A4enke 0603HAYUTb
KaK @, T0 Npu pacyeTe BOSMOXHbI TPU COCTOAHMA:

where P, is the density of the g-th phase
and n is the number of phases.

within a computational cell. For example, the den-
sity in a cell is calculated as:

Accurate application of the VOF model requires
a high-quality computational mesh and an ap-
propriately selected advection scheme to pre-
cisely approximate scalar transport and to avoid
numerical diffusion.
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* a =0-BanemeHte g-as dpakuma oTcyTCTBYET;

* a =1-3nemeHT 3anonHeH g-on dpakumen;

e 0< a, < 1 — KOHEYHbIN 3NEMEHT YaCTUYHO
3aMNO/IHEH *UAKOCTbIO g-0M GpaKuuu;

¢ CBOWCTBA BbIYMCAAKTCA aHANOTUYHO.

Mcnonb3yowmeca B ypaBHEHMAX HEPA3PbIBHOCTM
W OBWXKEHMA Tennopusnyeckme CBOWCTBA KMUAKOCTM
ONPeaensaTCa € y4eToM 06bEMHON JOW KaXKAO0W U3
dpakuuit B pacyeTHOM 3nemeHTte. Hanpumep, nnot-
HOCTb B 3/1IeMeHTe BbluMCAAETCA MO popmyne:

Ona mogenn VOF TpebyeTtca KauyecTBeHHas CeTKa U
NpPaBMAbHO NoAobpaHHaA cxema aABEKLMM ANA TOrO,
4TOObI TOYHO ANNPOKCMMMPOBATL NEPEHOC CKANAPHO
GYHKLUMM 1 n3bexaTb YncneHHon anddysuu.

MocTpoeHune pacyeTHOW Moaenu

BonblwmHcTBo Y mcnbiTbiBaembix Ha peaktope UMP,
umetot TBC, pasnnyHble 3aWWTHbIE CTa/bHble KOH-
CTPYKUMM, LEHTPA/NIbHYIO CAMBHYIO Tpyby, NOBYLIKY
pacnnaasa, TeNA0M30AALMIO.

Bo Bpema peaKTOpHOro aKkcnepumeHTa obpasyetca
pacnnasa TBC, KOTOPbIA CAMBAETCA BO BHYTPEHHEHD
CMBHYIO TPyOy U NepemeLLaeTca B TaK Ha3blBaemyto
NOBYLUKY, KOTOPbI€ 3aN0/HEHbI XUAKUM HaTpUem, Tem
CambiM MOBTOPAA NPOLECC BbIBEAEHWA pacniasa To-
MAVBA U3 aKTUBHOW 30HbI AAEPHOr0 PEAKTOpa C HaTpu-
€BbIM TENNOHOCUTENEM.

TakKe cnefyeT paccmapuBaTb IKCMEPUMEHTBbI C NO-
Aaven HaTpuesoro TennoHocutensa B TBC Y. [aHHble
YCN0BMA NOBTOPAIOT PaboTy aKTMBHOM 30HbI peakTopa
Ha BbICTPbIX HEMTPOHaX. MofobHbIE peaKToOpHbIE IKC-
NEePUMEHTbI ONACHbl C TOYKU 3PEHUA BO3HUKHOBEHMA
BHELUTATHbIX aBAPWUMHbIX CUTyaLMKW, MpPU KOTOPbIX,
€CTeCTBEHHO, MMEeeTCA BEPOATHOCTb BbIKUMAHMA Ha-
Tpua. B gaHHoN pabote byaeT moaenb TUNOBOMO 3KC-
NePUMEHTANIbHOTO YCTPOMCTBA, NPEeACTaBAAOWAA CO-
6ol Kaccety TBC bbICTPpOro peaktopa C HaTPUEBbLIM
oXNaxaeHuem (pucyHok 1).

Mocne NOCTPOEHMA FEOMETPUYECKOM MOAENN, B NPO-
rpammHom mogyne Meshing ocywiecTenaseTca nocTpo-
€HMe KOHeYHo-0bbeMHble mogenun (cetku) Y. CeTka
mogenu coctont u3 611 100 anemeHTOB.

Ycnosua pacyeTta

B mogenn 3Y nmeetca TBC, KOTOpbI OXnaxpaeTca
nogayen Hatpua. MaccoBbi¥ pacxon HAaTpuA 3ahaH
paBHbiM 1,6 Kr/c. Tennodusnyeckme ceoiictea marte-
P1anoB 3aAaHbl COrNacHo nutepatype [6-8]. Ans obe-
crneyeHuns Kunewua Hatpua B TBC 3agaHo obbemHoe
BHYTPEHHEE 3HeprosblaeneHne pasHoe 109 Bt/m3.
[laHHoe 3HeproBblgeneHne [LOCTUraeTcA B TON/AWBeE
TBC 3Y BO Bpems peanbHbIX 3KkcnepumeHTos [9]. Mo-

Development of the Computational Model

Most experimental devices (EDs) tested at the
IGR reactor include a fuel assembly (FA), various
protective steel structures, a central drain tube, a
melt trap, and thermal insulation.

During a reactor experiment, a melt of the fuel
assembly is formed, which drains into the internal
drain tube and is transported to the so-called
melt trap filled with liquid sodium. This process
reproduces the removal of molten fuel from the
core of a sodium-cooled nuclear reactor.

Experiments involving the supply of sodium
coolant to the fuel assembly of the experimental
device should also be considered. These con-
ditions simulate the operation of the core of a
fast neutron reactor. Such reactor experiments
are potentially hazardous due to the possibility
of abnormal or emergency situations, in which
sodium boiling may occur. In this work, a model
of a typical experimental device is considered,
representing a fuel assembly cassette of a sodium-
cooled fast reactor (Figure 1).
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PucyHok 1 — Modenb munosozo 3Y ¢ Hampuessim
oxnaxdeHuem / Figure 1. Model of a typical sodium-
cooled experimental device

After constructing the geometric model, a
finite-volume computational mesh of the experi-
mental device is generated using the Meshing
module. The mesh consists of 611,100 elements.

Calculation Conditions

The experimental device model includes a fuel
assembly cooled by a sodium flow. The sodium
mass flow rate is set to 1.6 kg/s. The thermo-
physical properties of the materials are specified
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[Aaya HaTpuAa B Y oCTaHaBAMBAETCA Nocse 3 ¢ OT Hava-
Na pacyeTa, 4TO NMPUBOSMT B pOCTy Temnepatypbl TBC
W HaTpuA.

Pe3ynbtaTtbl pacyeta

B pesynbTaTte pacyeTta TENJ0BOro coctoAHMA Y no-
NIYYeHbl pacnpesaeneHns 06bemHOM paKLLMM KUAKOTO
HaTPWA W ero napa ANA PasNNYHbIX 3HAYEHUW Bpeme-
HUW. TakKe NonyyeHbl pacnpegeneHna TemnepaTypbl B

Sc

according to the literature [6-8]. To ensure
sodium boiling in the fuel assembly, a volumet-
ric internal heat generation rate of 1x10° W/m?
is imposed. This level of heat generation is achie-
ved in the fuel of the experimental device fuel
assembly during real experiments [9]. The sodium
supply to the experimental device is stopped
3 s after the start of the simulation, which leads
to an increase in the temperature of both the
fuel assembly and the sodium.

Temneparypa
2400

[ 2280

r 2160
2040

r 1920
1800

F 1680
1560
1 1440
r 1320
r 1200
1080

960
840
720
600

[K]

PucyHok 2 — pacnpedeneHus memnepamyps! TBC
/ Figure 2. Temperature distribution in the fuel assembly

3Y (pucyHok 2). Mpu npoBeaeHUM pacyeTa Noaaya Ha-
TPWA OCTaHABAMBANOCL Npu 3 C.

Temnepatypa HaTpua B 3Y HauMHAET BbICTPbINA pPOCT
nocne oCTaHOBKM umprynaumm npun 3,0 ¢, u npu 3.9
HaTpuM [ocTuraeT Temnepatypsl kunenua. Mpu 4,0

,

Results of the Calculations

As a result of the thermal-state calculations of
the experimental device (ED), distributions of the
volume fractions of liquid sodium and sodium

100 Vvapor were obtained for diffe-
lo_go rent time instants. Temperature
distributions within the ED were
also determined (Figure 2). Du-
ring the simulation, the sodium
supply was stopped att=3s.

After the circulation is stop-
pedatt = 3.0 s,thesodiumtempe-
rature in the ED begins to rise
rapidly, and by t = 3.9 s sodium
reaches its boiling temperature.
0.00 At t = 4.0 s, the first fraction of

gaseous sodium starts to form.
Figure 3 shows the distributions
of the gaseous sodium volume

0.80
-0.70
- 0.60
- 0.50
0.40
- 0.30
 0.20
0.10

PucyHok 3 — pacnpedeneHus hpakyuu 2a3006pazH020 HAMPUA 8 MonepevHom

fraction in a cross section of the
fuel assembly.

ceyeHuu TBC / Figure 3. Distribution of the gaseous sodium

volume fraction in a cross section of the fuel assembly

The formed gaseous sodium
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HauMHaeT 06pa3oBbIBaTbCA NepBan ¢pakuua rasoo-
Opa3Horo Hatpusa. Ha pucyHke 3 npeactaBneHbl pac-
npegeneHva ¢pakummn razoobpasHoro Hatpusa B no-
nepe4yHom cevyeHunn TBC.

Obpa3sytowan ¢pakuna HaTpua, U3-3a cBoel bonee
HWU3KOW NNOTHOCTU NEepemMeLLaeTCa B BEPXHIO YacTb
3Y noknpaan ee. Mo mepe pocta Temnepatypsbl TBC 06b-
€M ra3000pa3HOro HaTpua yBE/IMUYMBAETCA, 3aN0/HASA
BEPXHIOK YacTb JY, BbITECHAA KMAKUW HaTpuK. Tenno
ot TBC nepepgaetca B HUXKHEL YacTb JY, yBeanM4mBas
TemnepaTypbl XUAKOrO HATPUA. 3aN0NHEHUA Napamu
HaTPMA MEXKTBINbHOrO NMPOCTPAHCTBO BEAET K POCTPY
Temnepatypbl TBC, n3-3a 6onee HU3KOro KO3pPULUMEH-
Ta TENN00TAAUMN.

BbiBOAbI

Wcnonb3dyemana cotpyaHukamu  HaumoHasnbHOro
AnepHoro LeHTpa Pecnybimkn KasaxcTaH AMLEH3NOH-
Hoe nporpammHoe obecneyenne ANSYS FLUENT pac-
nonaraeT pacyeTHbIMU MeTOAaMu, NpeHa3HAYeHHbI-
MU AR MOAENMPOBAHMA MHOropasHbix TeyeHun. U3
Hux metog VOLUME OF FLUID npumenum gna moge-
NMPOBAHMA NPOLLECCca KUNEHUA HATpKA.

MpumeHeHune pacyeTHoro metoga VOLUME OF FLUID
C NO3BO/IAET NONYYUTb ABHYIO AMHAMUYECKYIO KAPTUHY
napoobpa3oBaHNA HATPMA, YTO MOKA3aHO Ha NpuMme-
pax TMNoBbIX Y.

Pe3ynbTaTbl pacyeTa NOKa3blBatoT, YTO MMEETCA BO3-
MOHOCTb MOAENMPOBATb KMNEHWE HATpUA ANA MO-
Aenen sKCNepUMeHTasIbHbIX YCTPOMCTB peaktopa UMP.
Obpasytowniica ra3oobpasHblit HATPUKA  BbITECHAET
KUAKWIA HaTPUM, 3aN0NHAA NYCTOE NPOCTPAHCTBO B JY,
B CBOI 0Yepesb, CHUNKEHNE KONNYECTBA XKUAKOIO Ha-
Tpua B Y, NPUBOAUT K PE3KOMY MOBbIWEHMNIO TEMNe-
paTypbl ero anemeHToB. CnefoBaTeNbHO NpaBUAbHaA
OLeHKa Tenn0BOro COCTOAHMA HATPUA BO BPEMA 3JKC-
MepUMEeHTa UrpaeT KKYEeBYO PONb ANA aHAM3a bes-
ONacHOro NPOBeAEHNA PEAKTOPHOIO MyCKa.

PaboTa BbiNOAHEHA NpU GUHAHCOBOM NOAALEPHKKE
MuHUCTEPCTBA SHEPreTUKM Pecnybamkm KasaxcTaH no
Teme BR24792713 «Pa3BuTe aTOMHOMN 3HEPrETUKM B
Pecnybnunke KasaxctaH».
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fraction, due to its lower density, moves to the upper
part of the ED and leaves it. As the fuel assembly
temperature increases, the volume of gaseous
sodium grows, filling the upper part of the ED and
displacing liquid sodium. Heat from the fuel assembly
is transferred to the lower part of the ED, increasing
the temperature of the liquid sodium. Filling of the
inter-fuel-pin space with sodium vapor leads to an
increase in the fuel assembly temperature due to the
lower heat-transfer coefficient.

Conclusions

The licensed ANSYS FLUENT software used by the
staff of the National Nuclear Center of the Republic
of Kazakhstan provides computational methods
intended for modeling multiphase flows. Among
these methods, the Volume of Fluid (VOF) approach is
applicable for simulating the sodium boiling process.
The application of the VOF method makes it possible
to obtain an explicit dynamic picture of sodium
vapor formation, as demonstrated using typical
experimental devices.

The calculation results show that sodium boiling
can be simulated for models of experimental devices
of the IGR reactor. The generated gaseous sodium
displaces liquid sodium, filling the free volume
of the ED; in turn, the reduction in the amount of
liquid sodium in the ED leads to a sharp increase in
the temperature of its components. Therefore, an
accurate assessment of the thermal state of sodium
during an experiment plays a key role in the safety
analysis of reactor startup.

This work was carried out with financial support
from the Ministry of Energy of the Republic of
Kazakhstan under Project BR24792713 “Develop-
ment of Nuclear Power Engineering in the Republic
of Kazakhstan.”

REFERENCES

1. Batyrbekov E. et al. Experimental opportunities
and main results of the use of the impulse graphite
reactor for safety research // Annals of Nuclear
Energy. 2023. Vol. 182. P. 109582.

2.Batyrbekov E.G., Skakov M.K., Vityuk V.A,,
Baklanov V.V., Vurim A.D., Pakhnits A.V., Kamiyama
K., Matsuba K. Experimental studies in support of
the safety of sodium-cooled fast neutron reactors
// Bulletin of the National Nuclear Center of the
Republic of Kazakhstan. 2018; (3): 117-121.
https://doi.org/10.52676/1729-7885-2018-3-117-
121.

3. Vanderhaegen M., Belguet A.L. A review on sodium
boiling phenomena in reactor systems // Nuclear

nsk_kz_1993 ¥ nskassociation1993

ANEPHOE

%4 OBLLECTBO
‘b“ KA3AXCTAHA

2
=)
e
w
@
®
o
L
N
o
N
G




8\
R

[Fp]
I
o
I
o
©
0
&
Ge
N
ol
2

AOEPHOE

WWW.NUCLEAR.KZ

OBLIECTBO
KA3AXCTAHA

BectHuk HAL, PK. 2018; (3): 117-121. https://doi.
org/10.52676/1729-7885-2018-3-117-121.

. Vanderhaegen M., Belguet A. L. A review on sodium

boiling phenomena in reactor systems //Nuclear
Science and Engineering. — 2014. - T. 176. — No. 2.
-C. 115-137.

.Bodi J., Ponomarev A., Mikityuk K. Analysis of

sodium boiling initiated by unprotected loss of flow
in European sodium fast reactor core with different
subassembly designs //Nuclear Engineering and
Design. —2022. - T. 399. - C. 112014.

. Wang D., Ma Y., Hong F. Three-dimensional CFD si-

mulation of geyser boiling in high-temperature
sodium heat pipe //Nuclear Engineering and
Technology. —2024. - T. 56. — Ne. 6. — C. 2029-2038..

. International Atomic Energy Agency. Thermophysical

Properties of Materials for Nuclear Engineering: A
Tutorial and Collection of Data. — 2008.

.Haynes W. M. CRC handbook of chemistry and

physics, (Internet Version 2011) //Taylor Francis
Group: Boca Raton, FL. —2011.

8. YnpkuH, B.C. Tennodpusnyeckme cBoiicTBa MaTepua-

N0B AAepHOM TexHUKK / B.C. YnpKuH. — M.: ATomus-
AaT, 1968.— 121-128, 291-294, 237-239 c.

9. batbipbekos 3.I., Bypum A.L., Mainpanuyk B.A., Bu-

TioK B.A. UMNynbCHbIV rpaduTOBLIN PEAKTOP: OMNbIT
9KCMAyaTaLyUm U NPUMEHEHUA AR UCTIBITAHUMIA TB3-
nos n TBC.- OOU «Nwmm», 2023.- 208 c.

5.

Science and Engineering. 2014. Vol. 176, No. 2. P.
115-137.

.Bodi J., Ponomarev A., Mikityuk K. Analysis of

sodium boiling initiated by unprotected loss of
flow in the European sodium fast reactor core
with different subassembly designs // Nuclear
Engineering and Design. 2022. Vol. 399. P. 112014.
Wang D., Ma Y., Hong F. Three-dimensional CFD
simulation of geyser boiling in a high-temperature
sodium heat pipe // Nuclear Engineering and
Technology. 2024. Vol. 56, No. 6. P. 2029-2038.

. International Atomic Energy Agency. Thermophy-

sical Properties of Materials for Nuclear Enginee-
ring: A Tutorial and Collection of Data. 2008.

.Haynes W.M. CRC Handbook of Chemistry and

Physics (Internet Version 2011). Taylor & Francis
Group: Boca Raton, FL, 2011.

. Chirkin V.S. Thermophysical Properties of Materials

for Nuclear Engineering. Moscow: Atomizdat,
1968. P. 121-128, 291-294, 237-239.

. Batyrbekov E.G., Vurim A.D., Gaidachuk V.A,,

Vityuk V.A. Impulse Graphite Reactor: Operating
Experience and Applications for Testing Fuel
Elements and Fuel Assemblies. Ishim OOIl, 2023.
208 p.

AdepHoe obujecmeo KaszaxcmaHa

WWW.NUCLEAR.KZ 'A

@’ AOQEPHOE
OBUWECTBO
“4.

KA3AXCTAHA

OK/J bONATTAPbIHAA Tblfbi3 HAHOAWUCNEPCTI K¥Pbl1bIMADbI
KANBINTACTBIPY YLLIH ¥LUKbIH NJTASMA/bIK KYUAIPY
[MAPAMETP/IEPIH OHTAU/TAHAbIPY

EpbirvHa J1.A.
KP ¥A0 PMK «ATOM aHepruacol MHCTUTYTbI» dunmnansel, Kypyatos, KasakctaH

Okcup, OGenwekTtepimeH KywewntinreH aucnepcuna (OKO) Kasipri yakpiTTa Keneci OyblH  AAPONbIK,
9HepreTMKanbIK maTepuangap ywiH Herisri cana 6onbin Tabbinagbl: HAHOAMCNEPCTI OKCUATEP KYPbINbIMAbI
TypaKTaHAbIpaAbl, akaynapabl 6annaHbICTbipabl KIHE KOFapbl TeMnepaTypa MeH CayneneHy f03aNapbiH-
A3 CbIPFbIN KETy MeH iCiHyAiH anabliH anagbl. Tok benwektep apanbik OanaHbICTap apKbiabl BTETIH XKep-
Ae YWKbIHAbI Naasmanblk Kynaipyai (YMNK) KongaHy Kofapbl KbINAAMAbBIKTbI KbI3AbIPYAbl, KbiCKa ycTay
YaKbITbiH aHe OaKblNaHaTblH KbiCbIMAbl KaMTaMacbl3 eTefi, 6yn AoHHIH eCcyiH XaHe AMCnepcTi oKcuA-
TePAIH KOarynaumAcblH asaiTtagbl. byn AacTypni yHTaK METanNypruAcbiHbIH, WeEKTeynepiH eTengi, MyHaa
Y3aK TEePMUANbIK 6HAEY CO3Ci3 HblfalTy ¢a3anapbiHbliH, Keaip-OyAblpaaHybliHA KaHe 0napablH, GYHKLMO-
HanAbIK TMIMAINITIHIH XXOfaNyblHa aKenea,.

Byn mMaKkanaga 3epTTeNreH YHTaK KOMMO3UTTepi MaKCaTTbl OKCUATIK KOCbIHAbINAPbLI 6ap GeppuTTiK-MapTeH-
cuTTi 6onatTap. Herisri Kypam Keneci maccanblK ynectepmeH Kepcertinren: Fe-83, Cr-13, Ni-1.0, Ti-1.0, Si-0.5,
V-0.1, Nb-0.5, C-0.5 aHe Y,03-0.4. byn Kypam caynene-
Hyre »XaHe Kopposuafa Tesimainiri nepcnektusansl [ABK
XPOM MaTpuuUacbiH bingipeai, an HolFaTy GasacbiHbIH, To-
MEH YNeci AypbIC YMbIMAACTLIPbIIFAH MEXAHWKANbIK KIHe
TEPMUANBIK OHAEY Ke3iHAe HaHOeNWeMAi TapanyablH, nan-
Aa 60ybIH KAMTaMacbI3 eTesi.

bi3 TexHONOrMANbIK peTTinikneH eki KeseHAi Xysere
acbipablk: Y03 eHrisymeH mexaHocuHTes (MC) KaHe

G207 (69-89) €-ZaN

Keninri ¥YMK. MC GipHelwe Heri3ri macenenepai wewea;:
bacTankbl yHTaK mop¢onoruacblH 0Oy3y, Genwektepain
OeTiH 6enceHAipy KaHe KOMMOHEHTTEPAiH Ycak Tapa-
NYbIH KaHe oKkcup, dasacbliHbiH, bipTeKTi HaHoAUCNepCKuA-
CbIH Kacay.

MC npoueciH napameTpaik OHTalnaHAbIPY (Kblagam-
AblK, Y3aKTblfbl, lWUAp MeH YHTAKTbIH apaKaTbliHacbl, 6eT-
Tik OenceHai 3aTTapabl naiganaHy) arnomepaums-
Hbl a3alTyfa, OenwWweKTepaiH NiWiHiH TypaKTaHAbIpyFa
)KoHe KeWiHHEH KOHAEeHCcauMANay yWiH YHTAKTbIH PeaKTUBTINITH apTTbipyFa OafbiTTanfaH. MapameTtpnepain
yinecimi — 350 aliH/MUH aliHaNy XbINAAMAbIFbl, 8 cafaT eHAEY Y3aKTbifbl, WAP MeH YHTaKTblH apaKaTbl-
Hacbl 20:1, cTeapuH KbIWKbIAbIH 3-5 canm.% Kocy, TUEeY XKaHe Tycipy KesiHae aproH atmocdepacbl — nerup-

Cypem 1. MC yHmarbiHbIH KYPambiHbIH cbi3bacs! (a),
Oechopmayus xaHe ppazmeHmayus deHzeli (6),
OaHeKepney OeHeelli (8)

aj 1000 *C

o) 1100 °C B) 1200 °C e) 1500 °C

r) 1300 °C

n) 1400 °C

Cypem 2. AnbiHFQH yneinepdiH colpmkbl mypi

Nley INeMeHTTepi MeH oKcua das3acbiHbiH, OipKenki Tapanybl, MMHUMaNAbl arnomepauus KaHe Kenidri ¥MK
KesiHAe KOfapbl PeakTMBTINIr 6ap Kofapbl AUCNEPCTi YHTAK KypaMblH KaibINTacTbipy YWIiH OHTaiAb
aen aHblkTanabl. CTeapuH KblIWKbIAbIH KOCy 6enleKTepaiH, aAre3nacbiH as3anTbin, CyblK AJHEKepneyaiH
andblH anbin, Tap OenwWweKkTepAiH MeNLWepiHiH Tapany KUCbifbl 6ap YHTaKTblH, nanga 60nyblH KaHe
ANCNEPCUAHbIH }KOFapblaayblH KAMTaMacbi3 €TKEHAIKTEH MaHbI34bl 60bIN WbIKTHI.
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YMK-pe Taxipnbenik }ymbiCTap Kyprisy KesiHae Keneci Temnepatypa maHAepi TaHaanas: 1 000, 1 100,
1200, 1 300, 1 400 xaHe 1 500°C, KopluafaH OpTa — BaKyyMm.

1 000°C TemnepaTtypaga TO/MbIK €Mec Tbifbl3gany OaiKanaabl: benlwekTep apasblk TECIKTEP CaKTanagpbl,
MOHO/UTTI KYpbIbIM Nanga 6onmanapl KaHe y3inreH Tynipwikapanblk 0ainaHbicTap 6acbim 6onaabl;
KEPTiNiKTI Kepae ycaK AMcnepcTi okcua, Tysinimaepi 6aikanagbl, 6yn macca anMacyablH KeTKinikcisgiriHe

1000 °C 1200 °C

* 't-h"- ks _-".

1500 °C

Cypem 3. OK/] 6onam ynzinepiHiy MUKPOKYPbIAbIMbI

6ainaHbicTbl Y,03 arnomepaumacbiHbiH Hemece TeMipAiH TOTbIFybIHbIH, 6acTankbl caTblnapbl peTiHAe
TyciHaipineni. Temnepatypa 1 100-1 300°C geiiH KeTepinreH caiblH KeyekTinik TomeHaenai, 6ipak Kanabik
HabblK KeyeKTiNik KaHe reteporeHai Aunodysuanbik OainaHbic cakTanagbl; Oyn iwiHapa Kyuaipy pe-

80000 @-Fe(Me) m-Y,0, a-Fe,0, —1 —4
4 L ] —2 —5:
70000 ., 4 =g
1 Ju m JL s m ¥ % a A 2 A .
40000 - ' : . '
ol ]
350000
=4 |
®40000
g ]
£ |
30000 4 L. A 1 ] "
20000 ;
wooed A i A ___JL_._ b i i \
u T |

20 25 30 35 40 45 50 55 40 45 70 75 80 B85 90 95 100
Pos. [*28]
Cypem 4. AnbiHFaH yneinepdid OUpPaKYUAAbIK 3GHObIALIKMAPbI

KUMiHe CalKec Kenedi aHe andoy3nanbiK ToiFbl3gany npouecTepiib, 6benceHaipinreHin, bipak ani ask-
TaZIMafaHblH KepceTesi.

1400°C TemnepaTtypasa TOp aKaynapbiHblH, eH TeMeHri yneci 6ap eH Tbifbl3, KYPbIAbIMAbIK OipTekTi
maTpuua 6ankanagpl, aucnepcti Y,0s oKcuA ¢a3acbiHbiH, WEKTI MeLepi KaHe TemMip OKCMATEPIHIH

AdepHoe obwjecmeo KazaxcmaHa

€H, TOMEeHri mMenWwepi TipKenreH, 6yn mMacca anmacyAblH, KylWei MeH KywenuTy ¢asanapbliHbliH, ecyiH bacy
apacblHAafbl Tene-TEHAIKKE KON KETKi3inreHiH kepcetedi. TemnepatypaHblH, oaaH api 1 500°C-ka aeniH
KOFapblNaybiIMeH AucnepcTi ¢pasaHblH biabipaybl 6actanagpl xaHe FesO4 yneci aptasbl. COHbIMEH KaTap,
KaiTa KpucTangaHy npouectepi b6enceHaipineni, 6yn AsHAEpAiH ipineHyiHe KaHe KypblibiIMAbIK bipTek-
TINIKTIH, }KOFaNyblHa aKeneai.

Andpakumanbik Tangay AepexktepiHe camnkec, bapabik yarinepae ABK Topbl 6ap a-Fe Heri3gik matpu-
uacsl 6ap (a=2.86-2.88 A), 6yn deppuT HeriiHiH 3epTTENreH TEPMOINACTUKANbIK dceprepre TypaKTbl-
NbIFbIH pacTaiabl. MaTpuuanbik KPpUCTaNAUTTEPAiH, opTawa enwemi ~39-99 HM AMana3oHbiHAA e3repedi,
HAHOKYPbINbIMAbI KyWAi cakTaWgbl. Meke Temnepatypa HyKTenepi ankbiH $asanblK bIfbiCyNapabl Kep-
ceteai: 1 000°C Temnepatypaga matpuua ¢asacel ~47%-fa penin TemeHgenai, an Y,03 xkaHe Fe304 yneci
aptagbl; 1200-1300°C TemnepaTypaga FesO, aitapnbikTanh ynecimeH (~37-50%-fa AewiH) TypakTbl
yw ¢asanbl Ky nainga 6onagbl. 1400°C temnepatypaga Y.Os makcMmanabl mesnwepi MeH MWUHUMan-
Abl aKay napameTpnepiHe Kon xeTkisineai, an 1 500°C temnepatypaga Y,0; yneci a3aaabl, an Fe304 yneci
aptagbl, 6yn otteri AndPy3MACbIHbIH, KOFapblaaybl anacblHAA AucnepcTi ¢aszanaphblH, TepMoAUHAMM-
KafblK TYPaKCbI3AbIFbIH KepceTeai.

AnbiHfaH HaTuxenep OK[ 6onaTTapbiHAa Tbifbl3 HAHOKYPbIIbIMAbI MATPULAHbIH CITTIi KanbinTacybl
TeK eki QaKTopAblH yhnecimi apKblibl MYMKiH eKkeHiH KepceTegi: MC caTbiCbiHAa KanbiNTacKaH OHTaMbl
YHTaK Kypblibimbl aHe ¥MK napameTpnepiH aypbic TaHaay. ofapbl sHepruansl MC akaynapAblH Xofapbl
A2peXKecimeH KaHe anemeHTTepAiH bipKkenki TapanybiMmeH b6acTanKkbl Kynai *acangbl, 6yn YHTAK KyMeCiHiH
PEaKTUBTINIMH apTTbipagbl XoHE TOMEH TemnepaTypaja KoHe KbiCKA YCTay YyaKbITbiHAA KOfapbl Tbl-
FbI3AbIKKA KON KeTKisyre biknan eteai. YK, e3 keseriHae, 6enwektep apanbik OainaHbicTapga andoy-
3WUANBIK, TacbiMangayAbl MUHMMaNAbl yakbITNEH KaMTamacbi3 eTeji, Oocblnalla OKCWUA HaHoaucnepcus-
CblH TYPaKTaHAbIPAAbI XKaHe 0N1apAblH Keaip-byabipaaHybliHa kon bepmeng,i.

3epTTey HaTuKenepiHe cyieHe oTbipbin, ¢epput-mapteHcutti OKJ[ 6onattapbl ywiH oHTanabl ¥MK
napameTpi KbiCKa mep3iMmai acep eTy KaHe Bakyymablk optameH 1 400°C TemnepaTtypa eKeHi aHbIKTan4bl.
Byn peXum KylwenTy OKCUATEPiHiH, MaKCMManabl yAeciH, MaTpuua akaynapbiHblH, MUHMManAbl 60ybiH
K9HE HAHOKYPbINbIMAbI KYMAIH CaKTaNyblH KAMTaMachbi3 eTe,.

Ocbinaiiwa, xofapbl 3Hepruanbl MC KaHe Kofapbl KbingamabikTol YMK yinecimi ofapbl Temnepa-
Typa MeH paguaumAnbiK acepre TO3iMAi KaHe TepTiHWi byblH A4POAbIK 3HEPreTUKaNbIK KYNenepain Ky-
PbINbIMALIK, MaTepuangapbiHa KOWbINATblH TananTapFa Call KeneTiH Tblfbl3, HAHOTYpPaAKTaHAbIPblAFaH

KYPbINbIMAbI Kypaiabl.

Byn 3eptTeyai KasakcTtaH PecnybanKacbiHbIH ATOM SHEPTUACHI JKOHIHAETI areHTTiri
BR24792713 «KasakctaH PecnybavkacbiHAa AAPONbIK SHEPreTUKAHbl AaMbITy»
FbINIbIMU-TEXHWKANbIK GaFaapaamachl ascbiHAa KapXKblNaHAbIPAbI.
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ONTUMU3ALUA NAPAMETPOB
WCKPOBOT'O N/IASMEHHOTO
CMEKAHUA ANA POPMUPOBAHUA
MNNOTHOXU HAHOAUCNEPCHOW
CTPYKTYPbI B AYO-CTANAX

EpbiruHa J1.A.
®unnan “UHcTutyT AToMHOM IHeprun” PITT HAL, PK,
KypuaTtos, Ka3axctaH

[MCNepcuoHHO  YyNPOYHEHHbIE OKCUAHBIMK 4acTu-
uamm (AYO) ctanmn B HacTosLLee BPeEMA NPeaCTaBAAOT
KNlOYeBOE HanpaB/eHWe AN MaTepuanos fAepHoM
SHEPreTUKM HOBOrO MOKONEHMA: HAHOAMCNEPCHbIE OK-
cuabl CTabunmsmpytoT cybCcTpyKTypy, CBA3bIBAlOT Ae-
GEKTbl M NPEenATCTBYOT NOA3YYECTU U PacnyXaHWUIO NpK
BbICOKMX TemnepaTypax v fo3ax obnyyeHus. Mcnonb-
30BaHME UCKPOBOrO nia3meHHoro cnekaHus (UMNC), rae
TOK NPOXOAMT Yepes MeXK4acTUUHbIe KOHTaKTbI, obecne-
YMBas BbICOKOCKOPOCTHOW Harpes, KpaTK1e BblAEPHKKM
¥ 33faHHOE AaBJeHNE, YTO MUHUMM3UPYET POCT 3epHa
M KOarynaumio AUCNEepCHbIX OKCMAOB. ITO KOMMEHCH-
PyeT OrpaHUYeHna KNacCM4YecKov NOPOLIKOBOW MeTas-
Nypruu, rae ganTenbHas Tepmoobpabotka HensbexHo
NPUBOANT K YKPYMHEHMIO YNPOUYHAOWMX $pa3 1 notepe
UX GYHKLMOHANbHON 3G PEKTUBHOCTY.

Wccnepyemble B gaHHOM paboTe MOPOLUKOBbIE KOM-
No3WULMM OTHOCATCA K PEeppUTHO-MAPTEHCUTHBIM CTa-
NAM C LieNeBbIMU OKCUAHBIMM BKAKOYEHNAMM. Ba3oBbIi
COCTaB NpeACTaBaAeH MaccoBbimu gonamu: Fe-83, Cr-13,
Ni-1,0, Ti-1,0, Si-0,5, V-0,1, Nb-0,5, C-0,5, Y,053-0,4. Ta-
Ko cocTaB npeanonaraet xpomuctyro OLK-maTpuuy ¢
NepcnekTMBHOM PafMaLMOHHO-KOPPO3MOHHOW CTOMKO-
CTblO, @ HM3Kaa A0NA ynpouHaowen dasbl obecneymn-
BaeT obecneymBaeT BO3MOXHOCTb GOPMMPOBAHMA Ha-
HOPa3MepHOro pacnpeseneHVa Npu NpPaBUIbHO Opra-
HWU30BaHHOW MexaHWU4YeCKoM 1 TepMmuyeckoi obpaboTke.

B TexHon0rn4eckom nocneoBaTebHOCTM HaMu Hblnu
peanun3oBaHbl ABe CTaguu: mexaHocuHTes (MC) ¢ BBO-
aom Y,0; n nocnegytowee UMC. MC pelwaet HECKONbKO
dyHAAMEHTaNbHbIX 334a4: Pa3pyLUEeHMe UCXOAHOM Mop-
donorvn nopowka, akTMBaLMIO NOBEPXHOCTM YacTuL,
dopMMpoBaHME TOHKOTO pacnpeseneHns KOMMOHEHTOB
¥ OAHOPOAHOMN HaHOAMCNEPCUM OKCUAHOMN da3bl.

NapameTtpuyeckas ontumm3sauma MC (ckopocTb, Anu-
TENbHOCTb, COOTHOLWIEHME Lapbl/MOPOLLOK, MUCMOMb30-
BaHME NOBEPXHOCTHO-AKTUBHbIX BELLECTB) HAMpPaB/AEHA
Ha CHWXEHWe arnomepauuu, cTabuamsaumio Gopmbl
4acTWL, U NOBbIWEHWNE PEAKLMOHHOM CNOCOBHOCTM Mo-
POLLKA K mocneaytowen KoHconnpaummu. CoBoKynHoCTb
napaMeTpoB CKOPOCTb BpalleHua — 350 06/MuH, anu-
TeNbHOCTb 06PaboTKM — 8 YacoB, COOTHOLLEHME MACChl
wapos K nopowky — 20:1, gobaBneHne cTeapuHOBOW

OPTIMIZATION OF SPARK PLASMA
SINTERING PARAMETERS
FOR THE FORMATION OF A DENSE
NANODISPERSED STRUCTURE
IN ODS STEELS

L. A. Yerygina
Branch “Institute of Atomic Energy,” RSE NNC RK,
Kurchatov, Kazakhstan

Oxide dispersion—strengthened (ODS) steels
currently represent a key class of materials for next-
generation nuclear energy systems. Nanoscale oxide
particles stabilize the substructure, trap defects,
and suppress creep and swelling under high
temperatures and high irradiation doses. The use
of spark plasma sintering (SPS), in which electric
current passes through interparticle contacts,
provides high heating rates, short dwell times,
and controlled pressure, thereby minimizing grain
growth and the coarsening of dispersed oxides.
This approach compensates for the limitations
of classical powder metallurgy, where prolonged
heat treatment inevitably leads to the coarse-
ning of strengthening phases and a loss of their
functional efficiency.

The powder compositions investigated in this
work belong to ferritic-martensitic steels with
targeted oxide inclusions. The base composition
(in wt.%) is: Fe-83, Cr-13, Ni-1,0, Ti-1,0, Si-0,5, V-0,1,
Nb-0,5, C-0,5, Y,03-0,4. Such a composition implies
a chromium-rich BCC matrix with promising radia-
tion and corrosion resistance, while the low frac-
tion of the strengthening phase enables the
formation of a nanoscale distribution under pro-
perly designed mechanical and thermal processing.

The technological route implemented in this
study comprised two stages: mechanical alloying
(MA) with the addition of Y,0,, followed by SPS.
MA addresses several fundamental tasks, inclu-
ding the destruction of the initial powder morpho-
logy, activation of particle surfaces, formation of a
fine distribution of components, and the develop-
ment of a homogeneous nanodispersed oxide
phase.

Parametric optimization of MA (rotation speed,
milling time, ball-to-powder ratio, and the use of
process control agents) was aimed at reducing ag-
glomeration, stabilizing particle shape, and enhan-
cing powder reactivity for subsequent consoli-
dation. The following parameter set-rotation speed
of 350 rpm, milling duration of 8 h, ball-to-powder
mass ratio of 20:1, addition of stearic acid in an

AdepHoe obwecmeo KazaxcmaHa
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KUCNOTbI B KoAnyectse 3-5 macc.%., aTmocdepa aproHa
NP 3arpyske 1 BbIrpy3ke Oblna onpeaeneHa Kak on-
TUManbHaa Ana GOPMMPOBAHMA BbICOKOAMCMNEPCHOM
MOPOLUKOBOM KOMMO3WLMK C OLHOPOAHLIM pacnpese-
NIEHUEM NIETUPYIOLMX SNEMEHTOB U OKCMAHOM dasbl,
MUHUMANbHON arnoOMepaumen U BbICOKOM pPeaKLMOH-
HOW cnocobHocTbto npu nocneaytowem UMNC. [obas-
NIEHVE CTEAPUHOBOIN KMCNOTbI OKA3asoCh KAOYEBbIM,
MOCKO/IbKY OHO CHU}KaNO0 afre3vto Yyactul, npeaoTepa-
LLANI0 XONOAHYH CBapKy 1 obecneunsano popmuposa-
HWe NOPOLLKa ¢ 6onee y3KoM rpaHyNOMETPUYECKOMN Kpu-
BOI ¥ NOBbILIEHHOW ANCNEPCHOCTbIO.

)

amount of 3-5 wt.%, and an argon atmosphere
during loading and unloading - was identified as opti-
mal for producing a highly dispersed powder com-
posiion with a uniform distribution of alloying ele-
ments and the oxide phase, minimal agglomera-
tion, and high reactivity during subsequent SPS.
The addition of stearic acid proved to be critical,
as it reduced particle adhesion, prevented
cold welding, and enabled the formation of pow-
ders with a narrower particle size distribution
and increased dispersity.

6)|

PucyHok 1. Cxema MC nopowkosoii Komno3uyuu (a), cmadus degpopmauuu u ppaemeHmayuu (6),
cmaous ceapku (8) / Figure 1. Schematic diagram of mechanical alloying of the powder composition:
(a) MA scheme; (b) deformation and fragmentation stage; (c) welding stage.

Mpu NpoBeaeHUM 3KCNepUMeHTabHbIX PaboT no
WUNC 6binn BbIOPaHbI Ceaytolme 3Ha4YeHns Temnepa-
Typ: 1000, 1 100, 1 200, 1 300, 1 400 1 1 500°C, cpeaa
— BaKyyMm.

Mpu Temnepatype 1000°C oTmeyeHO HenosHoe
YNNOTHEHME: COXPAHAOTCA MEXYACTUYHbIE MOPbI, He
GopMMpYyeTCA MOHONWUTHAA CTPYKTYPa, AOMUHUPYIOT
pa3opBaHHble MeX3epeHHble KOHTaKTbl; /IOKaJbHO

a) 1000 *C

&) 1100 °C 8) 1200 °C

During the SPS experiments, the following sinte-
ring temperatures were selected: 1 000, 1 100, 1 200,
1300, 1400, and 1500°C; the processing environ-
ment was vacuum.

At 1000°C, incomplete densification is observed:
interparticle pores are retained, a monolithic struc-
ture is not formed, and discontinuous intergranular
contacts dominate. Locally, finely dispersed oxide

ry 1300 °C a) 1400 °C e) 1500 °C

PucyHox 2. BHewHul 8uo nonyyeHHoix 06pasyos / Figure 2. Appearance of the obtained samples

PUKCHUpPYIOTCA MeNKoAMCNepCHble OKCUAHbIE 0bpa3o-
BaHWA, YTO MHTEPNPETUPYETCA KakK HavyanbHble CTaguu
arnomepaumnn Y,03 160 OKUCNEHNE Kenes3a NPU Heao-
CTaTO4HOM MACCOBOM nepeHoce. Mpu NOBbILEHWUN TEM-
nepatypbl 40 1 100 — 1 300°C nopuCTOCTb CHUMKAETCA,
OAHAKO COXPaAHAETCA OCTAaTOYHAA 3aKPbITad NOPUCTOCTb

formations are detected, which can be interpreted as
theinitial stages of Y,0, agglomeration oriron oxidation
under conditions of insufficient mass transport. As
the temperature increases to 1 100-1 300°C, porosity
decreases; however, residual closed porosity and
nonuniform diffusion bonding remain. This behavior

nsk_kz_1993 ¥ nskassociation1993

AOQEPHOE

%4 OBLLECTBO
‘b“ KA3AXCTAHA

2
=)
'.°
w
>
®
(o))
e
N
o
N
(6]




z@z OBLECTBO

[Fp]
I
o
I
o
©
0
&
Ge
N
ol
2

AOEPHOE

WWW.NUCLEAR.KZ

KA3AXCTAHA

1 HeoZHopoAHaa AMPPY3MOHHAA CBA3b; YTO COOTBET-
CTBYET PEXMMY YAaCTUYHOTO CMEKAHUA W YKa3bIBAET Ha
aKTMBM3aLMIO, HO elle He 3aBEepLIEHHOCTb MPOLECCOB
AN dY3MOHHOIO YNNOTHEHNA.

Npu Temnepatype 1400°C HabntogaeTcs MaKcu-
MafbHO NNOTHAA, CTPYKTYPHO OAHOPOAHAA MaTpuLa C
HaMMeHbLIEeN aonen aedeKToB peLleTkun, GuKcpyetcs
MUKOBOE COAEPKaHME ANCNEPCUOHHOW OKCUAHOM Pa3bl
Y03 1 MUHMMM3ALMA OKCUAOB Kenesa, YTO YKasblBa-
€T Ha AOCTUXKEHMe BanaHca MeXay UHTEHCUUKaLMe
MacconepeHoca 1 NOAABAEHWMEM POCTa YNPOUHAIOLLMX
da3. MMpu panbHedwem NOBbIWEHUM TeMMEPATYpPbI
£0 1500°C HaumHaeTca ferpagauma AMCNepPCUOHHON
dasbl n pacter Bknag Fes0s. MapannenbHo akTvew-
PYHOTCA MPOLECChI PEKPUCTANNZALMUN C YKPYNHEHUEM
3epHa W yTPaToW CTPYKTYPHON OAHOPOAHOCTH.

1300 °C 1400 °C 1500 =C

corresponds to a partial sintering regime and indicates
the activation, but not yet completion, of diffusion-
driven densification processes.

At 1400°C, a maximally dense and structurally
homogeneous matrix with the lowest lattice defect
fraction is formed. A peak content of the dispersed
Y,0, oxide phase and a minimum amount of iron
oxides are observed, indicating the achievement
of an optimal balance between enhanced mass
transport and suppression of strengthening phase
coarsening. With a further increase in temperature
to 1500°C, degradation of the dispersed phase
begins and the contribution of Fe O, increases. In
parallel, recrystallization processes are activated,
leading to grain coarsening and a loss of structural
homogeneity.

PucyHok 3. Mukpocmpykmypa 06pasyos [1¥Y0 cmanu / Figure 3. Microstructure of ODS steel samples

Mo AaHHbIM AUGPAKLMOHHOMO aHanM3a BO BCex 06-
pa3uax 6asoBas matpuua a-Fe c OLK-peweTkoi (a=2,86
-2,88 A), uto noaTBEPKAAET YCTOMUMBOCTL GEPPUTHOIA
OCHOBbI K MCCNef0BaHHbIM TEePMOYMpPYrMM BO3AENCT-
Buam. CpegHuii pasmep KPUCTaAIMTOB MaTpuubl Ba-
pbupyeT B nHTEpBane ~39-99 HM, COXpaHAA HAaHOCTPYK-
TypupoBaHHOe coctoaHune. OtaenbHble TemnepaTyp-
Hble TOYKM AEMOHCTPUPYIOT BbiparKeHHble (as3oBble
cagurn: npu 1 000°C maTpuuHaa dasza CHUXKAEeTCA A0
~47%, Bo3pactaet 8ona Y,03 1 Fe304; npn 1 200-1 300°C
BO3HMKaEeT yCTonuMBaa Tpex$pa3HOCTb C CyLLECTBEHHOM
nonei Fes04 (8o ~37-50 %). Mpu Temnepatype 1 400°C
L0CTUraeTcA Makcumym cogepkanna Y,03  MUHUManb-
Hble mapameTpbl AedekTHocTM, a npu 1500°C pons
Y,03 nagaert, a pona FesO, BO3pacTaeT, UTo yKasblBaeT
Ha TEePMOAMHAMMYECKYIO HecTabunbHOCTb Aumcnepc-
HbIX $a3 Ha poHe ycuneHHon anddysum Kucnopoaa.

MonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT, 4TO
ycnewHoe GOPMUPOBAHUE NAOTHOW HAHOCTPYKTYpU-

According to the diffraction analysis, all samples
exhibit an a-Fe matrix with a BCC lattice (a = 2.86-
2.88 &), confirming the stability of the ferritic
matrix under the investigated thermo-mechanical
conditions. The average crystallite size of the matrix
varies in the range of ~39-99 nm, indicating the
preservation of a nanostructured state.

Distinct phase transformations are observed at
specific temperature points. At 1 000°C, the fraction
of the matrix phase decreases to ~47%, accom-
panied by an increase in the fractions of Y,0, and
Fe,0,. At 1200-1300°C, a stable three-phase state
develops with a significant fraction of Fe O, (up
to ~37-50%). At 1400°C, the maximum YO, con-
tent and minimal defect parameters are achieved,
whereas at 1500°C the Y,0, fraction decreases
and the Fe,O, fraction increases, indicating thermo-
dynamic instability of the dispersed phases under
conditions of enhanced oxygen diffusion.

AdepHoe obujecmeo KaszaxcmaHa
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POBaHHOM MaTpuubl B AYO-CTanax BO3MOMXKHO /MLb
NPy CoYeTaHMM ABYX GAKTOPOB: ONTUMANbHOM CTPYK-
Typbl NOpOWKa, CHOPMMPOBAHHOM Ha cTagun MC,
U KoppekTHoro Bbibopa napametpos WIC. Bbicoko-
sHepreTuyeckuin MC 3afaeT MCXOQHOE COCTOAHME C
BbICOKON CTEMEHblO AEePEKTHOCTM WM PABHOMEPHbLIM
pacnpefeneHMem 3/71E€MEHTOB, YTO MOBbIWAET peak-
LLMOHHY CNOCOBHOCTb MOPOLLKOBOM CUCTEMBI M 06-
Neryaet AOCTUNKEHME BbICOKOM NAOTHOCTM Npu bonee
HU3KMX TemnepaTtypax U KpaTkux Bbigepxkax. UMC, B
CBOO oyepeab, obecneunsaeT Anddy3noHHbIN nepe-
HOC Ha MEXYaCTUYHbIX KOHTAKTax Mpu MUHUMAb-
HOM BpPeMeHM, TeM CaMbiM CTabWAM3MPYA HaHOAM-
Cnepcuio OKCUA0B W NPeAoTBpaLLan UX YKpYNHEHWE.
Mo pe3ynbTaTam NPOBEAEHHbIX UCCNEL0BAHMIA YCTa-

SINEPHOE
8549 OFLECTBO

KA3AXCTAHA

The obtained results demonstrate that the
successful formation of a dense nanostructured
matrix in ODS steels is possible only when two
factors are combined: an optimal powder structure
formed during the mechanical alloying (MA) stage
and a correct selection of spark plasma sintering
(SPS) parameters. High-energy MA establishes an
initial state with a high defect density and a uniform
distribution of elements, which increases the
reactivity of the powder system and facilitates the
achievement of high density at lower temperatures
and short dwell times. SPS, in turn, provides diffusion
transport at interparticle contacts within a minimal
time, thereby stabilizing the nanodispersed oxide
distribution and preventing their coarsening.
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PucyHok 4. [lushpakmozpammbl noay4eHHbIX 06pasyos / Figure 4. X-ray diffraction patterns of the obtained samples

HOBNeHO, uyTo Aana [YO-ctanen ¢eppuUTHO-MapTeH-
CUTHOTO COCTaBa ONTUManbHbIM napametrpom WIMC
agnaetca Temnepatypa 1 400°C npu KpaTKoW Bblaep:-
Ke W BaKyymHoW cpese. Takow pexum obecneumsaer
MaKCYMANbHYIO OO YNPOUYHAIOWMX OKCUAOB, MUHU-
ManbHY0 AePEKTHOCTb MATPULbl U COXPAHEHWUE HaHO-
CTPYKTYPUPOBAHHOTO COCTOAHMA.

Takum 06pa3om, coyeTaHMe BbICOKOIHEpreTuyec-
koro MC u ckopoctHoro UMC ¢dopmupyeT naoTHYtO,
HAHOCTabUN3MPOBAHHYIO CTPYKTYpY, YCTOWYMBYIO K
BbICOKOTEMMEPATYPHbIM U PaAMALMOHHBIM BO3ZeN-
CTBMAM M OTBEYaloLyto TPpebOBaHMAM K KOHCTPYKLM-
OHHbIM MaTepuanam ALEPHbIX SHEPreTUYECKMX CUC-
TEM YETBEPTOro NOKONEHMA.

PaboTta BbinosHEHa Npu GUHAHCOBOM NoA-
LepRke MuHucTepcTBa aHepreTuku Pecnyb-
NMKK KasaxctaH no teme BR24792713 «Pas-
BWTME aTOMHOMN 3HepreTuku B Pecnybavke
KasaxcraH».

Based on the results of the study, it was established
that for ferritic-martensitic ODS steels the
optimal SPS parameter is a temperature of 1400°C
with a short dwell time in a vacuum environment.
This processing regime ensures a maximum frac-
tion of strengthening oxides, minimal matrix defec-
tiveness, and preservation of the nanostructured
state.

Thus, the combination of high-energy MA and ra-
pid SPS leads to the formation of a dense, nano-
stabilized structure that is resistant to high-tem-
perature and radiation effects and meets the
requirements for structural materials of Genera-
tion IV nuclear energy systems.

This work was carried out with financial
support from the Ministry of Energy of
the Republic of Kazakhstan under project
BR24792713 “Development of Nuclear
Energy in the Republic of Kazakhstan.”
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SCADA BAFAPTAMA/IbIK }ACAKTAMA YMECIHE HEMI3ZENTEH
«CblHW» PEXXUME PEAKTOP MAPAMETPNEPIH BAKbI/IAYfA APHAJIFAH
BAfOAPNAMA/DBIK ACAKTAMAHbI 93IPNIEY

A.M. lemexaHos, U.T. OnxKaes
KP ¥AO PMK «ATOM 3HEPTUACHI MHCTUTYTbI» dunmnansl, Kypuatos, KasakcTaH

PeakTopabl icKe Kocy KesiHae 0Gackapy MaHeni onepaTopbiHbiH, HEri3ri MiHAETI pPeaKkTopAblH KafaaibiH
BacKkapy *KaHe OHbIH KyWiH Bakbinay (bapablk XKymbiC pexumaepi ywiH) 6onbin Tabbinagbl. UmnynbcTi rpadut
peakTopbiH (MI'P) backapy *aHe bakplnay ywiH 6ackapy naHeni onepatopbl apTypAi BaKblnay KypblafFbliapbIH
naiganaHagbl, onapaplH bipi Kasipri yakpitta OMR 700 Kafa3cbi3 Kasfbilbl 601biN Tabblnagpl. byn Kypbinfbl
KenTereH nanganbl MYMKIHAIKTEPAI YCbiHFaHbIMeH, WIP peakTopbiHAAfFbl CbIHU KafaaWnapAbl aHblKTaFaH
Ke3geri eH MaHbi3abl napametp 60nbin TabbinatbiH UIP peakTopbiHbIH, KbI3MET eTy Mep3iMiH HaKTbl YaKbIT
PEXMMIHZE aHblKTayfa MyMKiHAK Gepmengi. byn makanaga 6ackapy naHeni onepatopbl MeH icke Kocy
aybICbIMbIHbIH, OACTbIfbIHbIH, bIKTUMAN TOTEHLUIE KafaaWnapabl aHbIKTay NPOLECIH Xeaenpety apKkbiabl MIP
PEAKTOPbIHbIH, Kayinci3 }KYMbICbIH KAMTaMacbI3 eTyre 6afbITTaNfFaH *KYMbIC YCbIHbINFaH.

KinT cespep: CbiH, a3y KypblafbiCbl, aBTOMATTAHAbIPbIFAH XYMbIC CTAaHLMACHI,
SCADA, BKX, umnynbc caHay, peaktop nepuosbl.

KIPICME

PeaKTop Ke3eHiH aHbIKTay TUMiMAiNiriH apTTbipy (icke KOCy aybICbIMbIHbIH, 6acTbIFbl, peakTopabl 6ackapy na-
HEeNiHiH, onepaTopbl apKbiibl) ©TKIp Macene 6Gonbin Tabbinadbl, OHbIH wWewiMi IGR pPeakTOPbIHbIH, KYMbIC
KayincisairiH KakcapTyfa OafbiTTanfaH, CoHAbIKkTaH «SCADA 6Gafmapnamanblk KacakTama KyMeciHe Heris-
penred «CblHW» pexumpe peaktop napameTpnepiH bakbinayra apHanfaH Oafmapnamanblk KacaKTaMaHbl
a3ipney» TaKblpbl6bIHAA YCbIHbINFAH }KYMbICTA OCbl TEXHUKA/IbIK MICENEHIH, WeLimaepi KapacTbipbliagbl.

BKX makcatbl

Backapy *aHe Kopfay XKyieci (BKH) keneci dyHKUMANAPAbI OpbIHAAYFa apHaNFaH:
PEaKTOpP KyaTblHbIH AeHreMiH y3AiKci3 baKkbinay;

PeaKTopAbl KPUTUKANLIK EMEC Kyinae yCTay;

PEaKTOpP KyaTblH KOAMeH bacKapy;

PEaKTOp KyaTblH aBTOMaTTbl Backapy;

PEaKTOPAbl Ke3 KeNTeH KyaT AEeHTeNiHE, eH, KOFapbl AEHTere AeniH KeTKi3y;
PEeaKTOp KyaTblH bepinreH AeHrenae ycran Typy;

Ti36eKTi peakumaHbI anaTTbiK COHAIPY.

Kymbic pexxumpaepi

BEKX peakTopabiH, Keneci pexumaepae XyMbicC icTeyiH KaMTamacoI3 eTeai:

o PEaKTop KyaTbliHblH OW3MKaNbIK AeHrediHAEr CblHM Kyiai Taby ywiH KongaHblnaTbiH «CbiHU» PEXUMAE;
CEKYHATbIH, OHHaH b6ip 6eniriHeH bipHele CEKYHAKA AeWiH CO3blNaTbiH KbICKa MEP3iMAi HEMTPOHAIK UMNYNb-
CTapAbl any YWiH KONAAHbINATbIH «apKbla» PEXUMIHAE;

o PEaKTop e3eriHiH Kbi34blpy TemnepaTypacbiMeH LlekTenreH, bipHele »Ky3 CeKyHAKA AeWiH COo3blnaTbiH
6acKapblNaTbiH HEUTPOHABIK UMMYALCTI aNy YLWiH KONAAHbINATbIH «[TybC» pexMMmiHaE.

®usmnkanbik KyaT aeHrennepiHge («CbiHU» pexum) aHblkTay BnokTapbl kaHe CHM-11 ecenteriwTepi 6ap
MMNYNbCTIK apHanap KoNAaHbINaab!.

yYMbICTbI OpbIHAAY YLWiH KONAAHBINATBIH KabAabiKTap

o HEWTPOH afblHbIH aHblKTay 6s10rbl (HAAB) — caHay Xbingamabiebl 6asy HEUTPOH afblHbIHbIH, ThbiFbI3AbI-

AdepHoe obwjecmeo KazaxcmaHa
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FbIHbIH, MaHiHE NPONOPLMOHaNAbl, AeTeKTopaa 6asy HEMTPOHAAPAbI YCTan any KesiHae nainga 6onfaH MoHAa-
ywbl 66/1LeKTEPAiH IHEPTUACDIH 3NEKTP TOTbIHbIH, UMMYAbCTaPbIHA TYPAEHAIPYre apHanfaH;

o bany HelTpoHaapabl ecenteriw CHM-11 — 6asy HelTpOHAAPAbI TipKeyre apHanfaH;

o AlAponblK peakTopAblH (PU3MKANbIK KyaTblH enweyre apHanfaH 3UWU2-01 wmmnynbCTik norapudmaik ap-
HaCbl Kenecire apHanfaH:

o norapudmaik Kenemzge AAPONbIK PeaKTOPAblH, GU3MKANbIK KyaTbliHbIH, CanbICTbIpManbl AeHreiiH 6a-
Kbliay;

o QUM3MKaANbIK KYWTiH 63repy XKblNAaMablfblH 6aKblnay;

o 0OacKkapblnaTblH MaHAEPAIH benrineHreH AeHreMnepiHiy, Kofapbliaybl Typanbl penenik curHangapabl re-
Hepauuanay;

o OMR700 Kafa3cbi3 Ka3fbllbl — Oip 3KpaHAa KenTereH 3NeKTPAIK KaHe 3NeKTPNIK emec MIHAEPAi Kep-
CETY HEMece a3y KaXeT 60naTblH TEXHONOTUANBLIK KIHe OHAIPICTIK opTanapfa apHanfaH. Kypbiafbl
caHAblK backapy KipicTepi meH wWbiFbicTapbiMeH, RS-485 kaHe 10/100 Ethernet nopTtbimeH KababiKTan-
fFaH.

HababIKTbl KOCY Cbi36aCbl KOCbIbIM KYPbIIbIMbIH aHbIK KOPCETY YLUiH 1-CypeTTe KepCeTireH.

Bafgapnamanbik KacakTamaHbl asipaey | e |

bafgapnamanblk acakTamaHbl 93ipaey yLiH eHepKaCinTiK eHAipicTi ﬁ
backapyra SCADA kyWeci KoHe aBTOMATTaHAbIPbIIFAH MpouecTepai

backapy KyhenepiHe apHanfaH uHterpaumanaHrad SCADA Trace Mode BesOymasmii camonmcent OMR 700
6 TaHaanabl. At ﬁ

PeakTop nepuoabiH aHbIKTAUTbIH Tayenginirive T =
cyiieHe OTbIpbIM, 6afp,§pnamanbm )acaKTama I A Karra omepesms §Hsameckoli MompocT
FBD (function block diagram) nporpammanbik, N ATEPEOTO PEEKTOP2 EMITY ThCHEL
TiniHAE *Ka3blnabl, MyHAaFbI: 0 JorapmdnEeck 3HH2-01

T — peaKTop nepuogbl;

N, —vmnynbcTapabliH 6actankpl caHbl; ﬁ
N, — YaKbIT apanbifbiHAAFbl UMMY/IbCTAP CaHbI;
At — yaKbIT apanbifbl.

Flamat msmeperms QMSHISCKOH MOMEOCTE
AJEPHOTD PEIETOPA HMITYITh CHEL
aorzpegyegecss JHH2-01

KopbITbIHAbI ﬁ

backapy naHeni onepaToOpbIHbIH, XYMbIC OPHbIHAA XKYPri3inreH xy-
MbIC Heri3iHae aBTOMATTAHAbIPbINFAH KYMbIC OpHbl (AXO) ywWwiH

BIoE: ZeTeRTHPOEZFES TOTOKOE HEHTPOHZ

Herisri TRACE MODE aTtkapywsl Mmogyni Kacangbl. byn mopynb bAH
WUIP peaKTOpbIHbIH MNapaMeTpaepiH Y3A4iKCi3 KMHAWTbIH, ONapAbl ﬁ
MaTEMATUKANbIK TYPAE OHAENTIH XKaHe AepeKTepai Bu3yannsaumanan-

TbIH HaKTbl YaKbIT pexumiHaeri monutop (HPM) 6onbin Tabbinaabl. CHETHIE METTEHFED BEHTPOHOE

CHM-11

Byn 3eptrey KasakcTaH PecnybauKacbiHbiH, ATOM 3HEpPruacbl e-
HiHaeri areHTTiri BR24792713 «KasakctaH PecnybaunkacbiHaa aapo-
NbIK 3HEpPreTUKaHbl AaMbITy» FbINbIMU-TEXHWUKANbIK Oafaapiamacsl
AACbIHAA KapXblNaHAbIpAbI.

Cypem 1. ab0eikmel Kocy
6:10K-cbI36ach!
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PA3PABOTKA
[MPOTPAMMHOTO OBECNEYEHUA
ANA KOHTPO/A NAPAMETPOB
PEAKTOPA UTP
B PEUME «KPUTUKA»

HA BA3E NPOrPAMMHOW CUCTEMDb
SCADA

A.M. lemexxaHos, WU.T. Onxkaes
®unman “UHctntyT AtomHow IHeprum” PITT HALL PK,
Kypuyatos, Ka3axcTaH

Mpn npoBeAeHWM MycKa peakTopa 6e3ycnoBHbIMU
06A3aHHOCTAMM OMNepaTopa NynbTa ABNAETCA ynpas-
JIEHME N KOHTPONb €ro COCTOAHMA (419 BCEX PEXMMOB
sKcnayaTaumu). [na ynpaBneHWA M KOHTPOASA COCTOA-
HuA peaktopa MUIP onepatop nynbta ucnosb3yer pas-
JIN4YHble NPUBOPbI KOHTPONA, OAHUM U3 KOTOPbIX B Ha-
cTosilee Bpemsa AsnAeTca 6e3bymakHbii camonucel,
OMR 700. HecomHeHHO, npeAcTaBAEHHbIN Npubop 06-
NaflaeT MHOMXECTBOM MO/E3HbIX QYHKLMMA, OAHAKO He
[laeT BO3MOXXHOCTb ONpeAeneHuns nepuoja peaktopa
UTP B pexxmme peanbHOro BpeMeHU, YTO ABMAETCA Hau-
fonee BaKHbIM MApPaMETPOM MpPW MOUCKE KpPUTUYEC-
KOro coctoaHua peaktopa UIP. B ctaTbe npeacTaBieHa
pabota, HanpaBneHHasa Ha obecneyeHwe He3onacHoM
aKcnayaTaumum peaktopa UIMP 3a céT ycKkopeHua npouec-
Ca BbIABNEHWUA MOTEHLMANbHBIX AaBAPUMHbBIX CUTyaLMi
onepaTopoM Ny/bTa U Ha4yabHUKOM MYCKOBOW CMEHbI.

KntoueBblie cnoBa: KPUMTUKA, Camonucel,, aBTOMaTuU3n-
poBaHHOe pabouee mecto, SCADA, CY3, kKonu-
4eCTBO MMNY/bCOB, NEPUOA PeaKTopa.

BBEJEHME

MoBblWeHWe OnepaTMBHOCTU MpPU ONpeaeneHun ne-
puoaa peakTopa (HayaslbHUKOM MYyCKOBOM CMeHbI, orne-
paToOpPOM My/bTa PeakTopa) ABNAETCA OCTPoi npobne-
MOM, peLleHne KOTOPOM NpK3BAHO MOBbICUTL Hbe3onac-
HOCTb 3KcnayaTauum peaktopa UIP u, cnefosatenbHo,
npeactasnaeman pabota no teme «Paspabotka npo-
rpPaMMHoOro obecneyeHna ANA KOHTPOMA MApPaMeTpoB
peaktopa UIP B pexume «KPUTUKA» B nporpammHonm
cpeane SCADA» paccMaTpUBAET PeLleHnsa AaHHOW TEXHU-
yeckov npobnembil.

HasHaueHue CY3

Cuctema ynpasnenus v 3awmtsl (CY3) npegHasHave-
Ha AN BbINONHEHUA Caeay WX QYHKLMWNA:
e HenpepbIBHOTO KOHTPONA YPOBHA MOLLHOCTU peak-
TOpa;

SOFTWARE DEVELOPMENT
FOR MONITORING
THE IGR REACTOR
PARAMETERS IN “CRITICALITY”
MODE BASED ON
A SCADA SYSTEM

A.M. Demezhanoy, I.T. Olzhayev
Branch “Institute of Atomic Energy,” RSE NNC RK,
Kurchatov, Kazakhstan

During reactor startup, the unquestionable
responsibilities of the control panel operator in-
clude controlling and monitoring the reactor’s
condition (for all operating modes). To control and
monitor the state of the IGR reactor, the control
panel operator uses various monitoring inst-
ruments, one of which is currently the paperless
recorder OMR 700. Undoubtedly, this device
has many useful functions; however, it does not
allow real-time determination of the IGR reactor
period, which is the most important parameter
when searching for the critical state of the IGR
reactor. This paper presents work aimed at ensu-
ring the safe operation of the IGR reactor by
accelerating the process of identifying potential
emergency situations by the control panel operator
and the shift supervisor.

Keywords: criticality, recorder, automated
workstation, SCADA, control and
protection system (CPS), number of
pulses, reactor period.

INTRODUCTION

Improving the promptness of determining the
reactor period (by the shift supervisor and the
reactor control panel operator) is an urgent prob-
lem, the solution of which is intended to enhance
the safety of IGR reactor operation. Accordingly, the
present work entitled “Software Development for
Monitoring the IGR Reactor Parameters in ‘Critica-
lity’ Mode in the SCADA Software Environment”
addresses solutions to this technical problem.

Purpose of the Control and
Protection System (CPS)

The control and protection system (CPS) is in-
tended to perform the following functions:
o continuous monitoring of the reactor power level;
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o NOAJEPKAHMA PEaKTOPa B NOAKPUTUYECKOM COCTO-
AHUY;

o PYYHOrO YNPaBAEHMA MOLLHOCTbIO PEAKTOPA;

o ABTOMATUYECKOrO YNPABAEHWA MOLLHOCTbIO PEAKTO-
pa;

o BbIBOZA peakTopa Ha 0b6ON ypOBEHb MOLLHOCTH,
BMNNOTb 0 MaKCUMaNbHOrO;

o MOAAEPKAHMA MOLLHOCTU peakTopa Ha 3afaHHOM
YPOBHE;

e aBAPMIHOTO ralLEHNA LENHOW peakLumn.

Pexkumbl paborbl

CY3 obecneunBaeT paboTy peakTopa B CNeayoLmX
peXMMax:

o B pexume «KpuTuKa», CAyKaWMA ANA OTbICKAHUSA
KPUTUYECKOTO COCTOAHMA Ha (U3MYECKOM YPOBHE
MOLLHOCTH PeaKkTopa;

o B peXume «BcnblWKa», CAyKaWmMiA ANA NONYYEeHUS
KPaTKOBPEMEHHbIX HEUTPOHHbIX UMNYNbCOB A/INTENb-
HOCTbIO OT AECATbIX LONEN L0 HECKONbKMX CEKYHA,;

o B pexume «UMNynbC», CAyXKalmin ans nonyveHus
peryJIMpyeMoro HeWTPOHHOTO WMMyAbCa [A/UTENb-
HOCTbIO 10 HECKO/IbKMX COTEH CEKYHA, OrpaHUYeHHO-
ro TEMNEPaTypon Pa3orpeBa aKTUBHOWM 30Hbl peak-

maintaining the reactor in a subcritical state;

manual control of reactor power;

automatic control of reactor power;

bringing the reactor to any power level up to the

maximum;

¢ maintaining the reactor power at a specified le-
vel;

o emergency shutdown of the chain reaction.

Operating Modes

The control and protection system (CPS) ensu-
res reactor operation in the following modes:

o “Criticality” mode, used to search for the critical
state at the physical power level of the reactor;

o “Flash” mode, used to generate short-term
neutron pulses with durations ranging from frac-
tions of a second to several seconds;

o “Pulse” mode, used to generate a controlled neu-
tron pulse with a duration of up to several hund-
red seconds, limited by the heating tempera-
ture of the reactor core.

At physical power levels (the “Criticality” mode),
pulse channels with detection units and SNM-11
counters are used.

Topa. |

K|

Ha ¢pu13nyeckmx ypoBHsAX MOLLHOCTH
(pesum  «KpuTuKa») npumeHsroTCA

Equipment
Used for the Work

r

MMMYNbCHbIE KaHanbl ¢ 6aokamu ae-
TEKTMPOBAHMA W cyeTymkammn CHM-

BesfymasrmnE camommcen OME 700

o Neutronfluxdetectionunit

11.

(NFD) — designed to con-
vert the energy of ionizing

r

Ucnonb3yemoe obopyaosaHue
ANA BbINONHEHUA PaboTbI

o 610K [OETEeKTUPOBAaHMA MNOTOKOB

Flamat meveperm OESHIECKOH MOIIHOCTE
ANEPHOTO PeakTOPa HMITY b CHBIH

Torzprdammecsss JHH2-01

particles produced during
the capture of thermal
neutrons in the detector
into electrical current pul-

HeitpoHa (BAMH) — npeaHasHa-
YeH Ana NpeobpasoBaHUs SHEPTUN

MOHM3MPYIOLLMX YacTuL, 0bpasy-
IOLMXCA NPU 3axBaTe MeAJIEHHbIX
HEeWTPOHOB B AETEKTOPE, B UMMY/b-

Terzpedammecsss JMH2-01

ﬁ ses, the count rate of

which is proportional to

K zpat msmeperms drseueckoll momeocte | the thermal neutron flux
AIEPHOTO PRakTOPa HMITY I CHBIE density;

o SNM-11 thermal neutron

Cbl 3/IEKTPUYECKOTO TOKa, CKOPOCTb
cYeTa KOTOPbIX NPOMOPLIMOHA/bHA

counter — intended for the
detection of thermal neut-

r

BE/IMYMHE MIOTHOCTM MOTOKa Mes-
NEHHbIX HEMTPOHOB;
o CYETYMK Me[/IeHHbIX HEeWTPOHOB

- rons;
E.'II}E.IETEECETPDBHI{E{H MOTOKOE HEHTPOH2 ° Z”Z'Ol pUlsed |0garith-
BIIIH mic channel for measuring

CHM-11 - npeaHa3HayeH gnqa pe-
TUCTPALMKM  MEL/IEHHbIX HEUTpO-

the physical power of a
nuclear reactor, intended

afls

HOB;
e KaHan u3MepeHua U3nNYECKOM
MOLLHOCTU  AAEPHOTO  peakTopa

CoeTums MeLTEHHRY HeHTMOHOE

for:
* monitoring the relative le-

CHM-11 vel of reactor physical po-

MMMNYNbCHBIA  NOTapUOMUYECKUI
31UN2-01 npepHa3HaYeH aas:
¢ KOHTPO/IA OTHOCUTEIbHOMOYPOB-

PucyHok 1. bok cxema nooOK0YeHuUs
obopydosanus / Figure 1. Block diagram le;
of equipment connections

wer on a logarithmic sca-
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HA QU3NYECKON MOLLHOCTM ALEPHOMO PeakTopa B
norapudmMu4eckom macluTtabe;

o KOHTPONA CKOPOCTU M3MEHEHNA GU3NYECKOW MOLL-
HOCTK;

o GOPMMPOBAHMA PENENHbIX CUTHANOB O MOBbILIE-
HUM YCTAHOB/IEHHbIX YPOBHEW KOHTPOSMPYEMbIX
BE/IMYMH;

o b6e3bymaxHbiit camonucey, OMR700 — npubop npea-
Ha3Ha4YeH ANA TEXHONOTMM M NPOWU3BOACTB, FAE He-
06X0AMMO Ha OZHOM 3KpaHe oTobpaXKaTb MW 3anu-
CblBaTb 6O0/IbLIOE KOMYECTBO 3HAYEHUM PA3IMYHBIX
SN1EKTPUYECKUX U HEINEKTPUYECKMX BEANYMH. Mpnbop
CHabXeH UMPPOBLIMM YNPABAAIOWMMM BXOAIMU W
BbIxo4amu, noptom RS 485, Ethernet 10/100.

Cxema NoAKYeHMA 060pya0BaHMA OTOOPaXKEH Ha
pUCyHKe 1 ana HarnAAHOro NPeACTaBAEHUA CTPYKTYPbI
COEANHEHUN.

Pa3paboTku nporpaMmmHoro obecneuyeHus

Onsa pa3paboTkn nporpammHoro obecneyeHus Obl-
na BblbpaHa uHTerpuposaHHaa SCADA-cuctema ynpas-
NeHnA NpoMbIWAeHHbIM npoussoacteom n ACY TN —
SCADA Trace Mode 6.

Ha ocHoBanuu 3asucumoctv T, onpe-

e monitoring the rate of change of physical po-
wer;

e generating relay signals when preset levels of
the monitored parameters are exceeded,;

e OMR700 paperless recorder — a device designed
for tech-nological processes and production fa-
cilities where it is necessary to display or record
a large number of electrical and non-electrical
parameters on a single screen. The device is
equipped with digital control inputs and outputs,
an RS-485 port, and 10/100 Ethernet.

The equipment connection diagram is shown in
Figure 1 to provide a visual representation of the
system interconnections.

Software Development

For software development, an integrated SCADA
system for industrial process control and automa-
ted process control systems (APCS) — SCADA Trace
Mode 6 — was selected.

Based on the relationship T which defines the reac-
tor period, software was developed in the FBD (Func-
tion Block Diagram) language, where:

T - reactor period;

LEeNnAWen Nepuos PeakTopa, HamucaHo At N, initial number of pulses;
nporpammHoe obecneyeHne Ha a3bike FBD T= N N,, — number of pulses over a given time
(function block diagram), _ A interval;
roe: N, At - time interval.

T—nepunopa peakTopa;

N, — HavyanbHOe KONMYECTBO MMMY/IbCOB; CONCLUSION

N, — KOIM4eCTBO MMNYbCOB 33 MPOMEKYTOK Bpeme-
HK;
At — NPOMEKYTOK BPEMEHMN.

3AK/TIOYEHUE

Ha ocHoBaHMM npoBeaéHHoOW paboTbl Ha paboyem
MecTe onepaTopa NynsTa bl CO34aH OCHOBHOWM MUCMOA-
HUTeNbHbIN moaynb TRACE MODE ana aBTomaTtusupo-
BaHHOro paboyero mecta (APM). 3ToT moaynb npea-
cTaBnset coboit MOHWUTOP peanbHoro Bpemenu (MPB),
KOTOpbIVi 0becneynBaeT HenpepbiBHbIM cbop napame-
TpoB peakTopa MIP, ux matematnyeckyto 06paboTky u
HarNA4HYIO BU3YaNN3aLMIO AaHHbIX.

PaboTa BbinosHeHa Npu GUHAHCOBOW NOALEPKKE
MuHucTepcTBa 3HepreTmkn Pecnybnamkm Kasax-
CTaH no Teme BR24792713 «Pa3BuTe aTOMHOM
sHepreTuku B Pecnybnnke KasaxctaH».

Based on the work carried out, a main execution
module in TRACE MODE was created at the reactor
control panel operator’s workstation as part of
the automated workstation (AWS). This module
represents a real-time monitor (RTM) that provides
continuous acquisition of the IGR reactor parameters,
their mathematical processing, and clear visual
representation of the data.

This work was carried out with financial support
from the Ministry of Energy of the Republic of
Kazakhstan under Project BR24792713 “De-
velopment of Nuclear Power in the Republic of
Kazakhstan.”
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YPAHAbI XXEPACTbI ¥HfbIMAJIbIK CINTINEY KE3IHAE z
COPFbINAY ¥HfbIMANIAPbIH XAMUANBIK OHAEY &
o[ICTEMENEPIHIH TUIMAINITH TANAAY ?52
KypmaH H., Kaitbikb6aes K., Annbicbaes M. §

«PY-6» KLC, buaaiikon aybinbl, Kbidbinopaa 06.., KasakcraH
AHOATNA

HyMbICTa ypaHAbl KepacTbl YHFbIMAAbIK CinTiney KafgalblHAA NanganaHblNaTblH COPFblAay YHFbIMa-
NapblH XMUMUANBIK BHAEYAIH SpTYpAi a4icTeMenepiHid, TMimainiri Tanganabl. bafanay Kputepuii petiHae
OHAEYAEH KEeWiH YHFbIManapAblH TYPaKTbl KYMbIC iCTEY Y3aKTblfblH CUNATTANTbIH KOHAEYapasblK LMUKA
(AL) TaHmanabl. BudTopMa amMMOHMII KOCbINFAH KYKIPTKbIWKbIAALI epiTiHainep, XOPBK (xumusanbik,
eHJeyre apHanfaH peareHTTepai 6epy KOHAbIPFbICbI) cxemacbl OOWbIHIIA TONTbIK ©HAEY, anAblH ana aw-
[ay apKblabl 6HAEY, COHAAW-aK Ty3 KaHe (TOPCYTEK KblWKbIAAAPbIH KONAAHY KapacTblpblaabl. 3epTTey
HaTUeciHae eH Kofapbl ALl XOPBK KOHAbIPFbICbIH anAblH ana afaymeH yUaecTipe KONAAHFaH XKaf-
Aanfa KamTamacbi3 eTiNeTiHi aHbIKTanabl. bBuGTopna amMOHUIIHIH CMAMKATTLI WeriHainepai 6ysyaa ¢top-
CYTEK YKaHEe Ty3 KbIWKbINAAPbIMEH CAaNbICTbIPFAHAA HEFYPABIM TUIMAI 3pi Kayinci3 peareHT eKeHi KepceTingi.
AnbiHFaH Hatuxkenep ypaHabl MYC KafgalblHAA YHFbIMANapAblH CY3rifik aiMafblH KannblHa KeNTipyaiH
YTbIMAbl TEXHONOTUANAPLIH TaHAayAad NalnAanaHblIybl MYMKIH.

1. KIPICNE

YpaHabl KepacTbl YHFbIMAAbIK CinTiNey TEXHONOMMACbIHAA YHFbIMANapablH, CEHIMAI nanaanaHblinybl KebiHe
KO/bMaTaLMAFa YIIbIPAWTbIH CY3riNiK aiMaKTblH, KyiliHe GainaHbicTbl. KapboHaTTbl, CMAMKATTbI XKaHE TeMipAi
KOCbINIbICTApAbIH, TYHYbl YHFbIManapablH, ©TKi3riwTiri MeH AebuTiHiH, TemeHaeyiHe akenedi. Cy3rinik anmakTbl
KaNnblHA KenTipyaiH TMIMAI Tacini — KpblWKbIALbI PEAreHTTEPMEH XMMUANDBIK, OHAEY, OHbIH HITWXKeNiNiri
peareHTTepAiH KYpaMblHa aHe aiaay TexHonornacbiHa Tayenai. OcbifaH 6ainaHbICTbl KYMbICTbIH MaKcaTbl —
KOHZEYapanblK LKA KOPCETKILi Heri3iHAe COpFblnay YHFbIMANApbiH XUMUANBIK OHAEYAIH SPTYpAi aaicTemene-
PiHiH, THimainiriH 6aranay.

2. XOPBK, KOHAbIPFbICbIHbIH MaKCaTbl MEH TEXHONOTUANBIK MYMKiHAIKTepi

XOPEK KoHAbIpfbicbl ypaHabl HKYC KafaanbiHAA NaWAanaHbINaTbiH TEXHONOTUANBIK YHFbIMAaNapAblH, Cy3rifik
BeniriH XMMuUANbIK eHaeyre apHanfaH. KOHAbIPFbIHbIH, KOHCTPYKLMANDBIK aHE TEXHONOTUANbIK epeKLIenikTepi

{Jﬂ

AOEPHOE

TOMEHAEriNepAai KaMTaMacoI3 eTea,:
* KbIWKbINAI KIHE KypAeni epitiHainepai 1 2, 2 {L i\ {i {L [i
|
& I "
* KepceTinreH napametpnepi 6ap arpeccusTi ' J g
opTaHbl alipay; s 7

Kayinci3 ganbiHAay;
* XUMUANbIK peareHTTepai 4an menwepney;
* epiTiHAinepai YHFbIMaHbIH, cy3ri 6eniriHe = &
Tikeneii bafbiTTay. : = '

Cypem 2.1 — XOPEK KOHObIPFbICbIHbIH HAAMbI KOPIHIC b

1 — Kenik waccui; 2 — MblabimKbiw, 3 — Kblamem
Kepcemyuwi nepcoHansa apHanFaH opbiH, 4 — anekmp

#abobIKkmapsl; 5 — epm coHdipaiw; 6 — Kybbip = f{ven]

weylieci; 7 — mycipy waHe Kemepy #ab0bIKmapbl; - L]
12 — ecik; 13 — PTX40 nepucmanbmuKkasbiK COPFbICSI; 4_;1@? ‘ e :_
14 — PTM3x10 opmansiKkmapmkbiul COPFbICHI. g
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XOPBK KOHAbIPFbICHIH NalAanaHy XMMUANbIK 6HAeY NPOLECIH bakblnayabl KyLeWTyre, peareHT WhifbIHAAPbIH
a3aiTyFa KoHe TEXHMKA/IbIK KbI3MET KOPCETY MEPCOHaNbl MeH TEXHONOMMANBIK HKabablKTap YWiH Tayekenaepai
a3aiTyra MyMKiHAiK bepeai.

3. ¥HfbIMaHbl OHAEYAIH XMMUANDIK daicTepi
3.1. AMmoHuit budtopunaiH (25-100 Kr) Kocy apKbiibl eHAEY
Byn aaic KbIWKbIN opTada AuccoumaumanaHaTblH ammonunii budtopuaimen (NHzHF,) KyKipT KbIWKbIAbI €piTiH-
[iCIH KONJaHyFa Heri3genreH:
NH4HF2 - NH4+ + HFz_,
HF,™ > HF + F".
AnbiHFaH GTOPALI CYTEK KbIWKbINbI CUANKAT WeriHainepimeH apekettecedi: SiO, + 6HF - H,SiFg + 2H,0.
THimainik GTopMA-MOHAAPbIHBIH, KOHLEHTPaLUMACbIMEH aHblKTanaabl: C(F7) = m(B®A) / V(pacTsopa).
3.2. AMMOHUIA budTOpUaiHIH a3aiTbinFaH Jo3acbiMeH eHaey (12,5 Kr)
[lo31poBKaHbIH TeMeHaeyi HF KOHLEHTPALMACHIH XXaHE CUNMKATTAPAbIH, biAbIPAY XKblALAMAbIFbIH TOMEHAETELI:
v =k e C(HF)
CoHbIMEH KaTap, KOPPO3UANbIK 3CEP TOMEHAENII: K opp J npu C(HF) ¢
3.3. TonTbIK eHaey (XOPEK 1 m3 / 75 Kr)

1 m3 epitinaini 75 kr BOA falibiHAaraH Kesae KoHUeHTpaumsa Kenecigen 6onagpl: C(BOA) = 75 kr/m3.

Yw yHFbIMara ainaraH Ke3ae HaKTbl MenLlepneme Kenecigei 6onaabi: m, = 25 Kr/cks.

IKOHOMMKANbIK TUIMAINIK Keneci epHekneH bafanaHadbl: E=(nem ) -mrp.

3.4. AnppbiH ana anpay apKblabl XMAMUANBIK 6HAEY

AnpbliH ana anaay KONbMATaHTTbIH, KalbiHAbIFbIH a3aiTagbl: & < 8o, OYyN peareHTTiH, TapanybliH ¥aHe eHy

TePEeHAIriH XaKcapTaabl. OHAey ap yHFbimara 75 Kr BOA KOCy apKbibl KYKIPT KbIWKbIAbI €PITIHAICIH KonaaHy

apKblbl XKyprisingi. Tuimainik keneci koadpuumeHTneH baranaHagbl:

n=(M__ /M _)e100%.

) .
pacme 06w

3.5. Ty3 KbIWKbIbIMEH 6HAeY
Ty3 KblLWKbI/Ibl KapboHaT WweriHainepin epiteai: CaCOs + 2HCl - CaCl, + CO,M + H,0
Epiren CaCOs maccacbl: m(CaCOs) = (C(HCI) e V « M(CaC0s)) / 2
3.6. HF KbIWKbINbIMEH BHAEY
HF antomocnnmnkatTapapl Koca anfaHga, CUAMKAT XKaHe Ca3 WeriHAinepiH TMiMAi TyYpAe XKoAaabl:
Al;Si,05(OH)4 + 12HF - 2AIF; + 2H,SiFs + 5H,0

*orapbl eHy KabineTi anci3 anccoupaumara 6annanbictbl: HF =" H* + F (Kg << 1).
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4. PE3Y/IbTATDI >

N

KongaHbinFaH aficTepAiH, TMIMAINITNT XMMUANBIK OHAEYAEH KEWiH YHFbIMaHbIH, TYPAKTbl XYMbIC iCTey Y3aK- ;

TbIFbIH CUNATTaWTbIH KeHAeyapanbiK UMKAAIH (KAL) MaHiHe Herizgenin 6aranaHabl. g

S

Toxipubenik nepektepai Tangay eH kofapbl AL MaHiHe (49) XOPBK KOHAbIPFbICbIH MaiAanaHbin Xu-
MUANbIK 6HAEY SAICIH anablH ana ankpaymeH bipre KongaHy apKblabl KON XKeTKi3inreHiH KepceTTi. byn aaicTiH
KOFapbl TUIMAINIr peareHT KondaHap anAblHAA MexaHWKanblK Kocnanapabl KeTipyre 6ainaHbicTbl, 6yn Xu-
MUANBIK ePIiTIHAIHIH, Cy3ri alMaFblHbIH, KONbMaTaHTTapblHA TEPEHIpeK KaHe BipKenki acep eTyiH KamTamachbi3
eTeai.

®TOpCyTEK KbIWKbIABIH KONAAHA OTbIpbIN 6HAeY Ae

JOofapbl HaTuke Kepcetti (WAL, 45), 6yn cuamkatTbl 50
weriHainepai TMimai epyimeH 6ainaHbicTbl. [eren- a5
MeH, byn peareHTTi KongaHy KayinTiH »ofapbl 601ybl- a0

MEH, KOPPO3UANbIK BENCEHAINIKTIH YIKEHAITIMEH XaHe 3
Kayinci3gik TexHWKacblHa KaTaH TananTapablH, 60/ybl- 30
MEH KaTap ypegi. g

TonTbik eHaey (XBPBK 1 m3 / 75 Kr) opTawa THimainik 20

MP
ta
0

AeHreniH Kamtamacbi3 etTi (AL, 37), keke eHaeyre 15
KapafaHAa acep eTy TepeHiri MeH acep y3aKTblfbl 601- 10
bIHLIA TEMEH Kangabl. 5
AmmoHunit budtopuain 25-100 Kr apanbifbiHAa KO-
[AHaTblH daicTemenep TypakTbl, bipak opTawa acep & /\Q’@ o & & &
kepcetTi (AL, 35), an HaTMXKe peareHT [Ao3acbiHa (\Qo*“ & b@v\ _Q:v\’ @.ﬁ’“ o’
anTapnbikTan Tayensi 6onabl. BOA-HbIH TOMEH A03achl ‘\&0 oF <& %%\0“'
(12,5 Kkr) wekTeyni TMiMAinikTi KepcetTi (MAL, 28), byn & N
benceHAi KOMMOHEHTTIH JKETKINIKCi3 KOHUEHTpauusa-
cbiH Gingipesi. Cypem 4.1 — ¥uroimanapdsl atiday ywiH XUMUSAbIK

eHOey adicmepiHiK muimdiniziH #eHdey apanbiK

EH TomeHri AL, maHi (20) Ty3 KbllWKbIAbIMEH 6HAeY o V
UUKANiHIH Y3aKkmbifbl 60LbIHWA Canbicmbipy

KesiHae Tipkendi, 6yn peareHTTiH, ypaHapbl MKYC Kaf-
AalblHA TOH CM/IMKATTbI XJHE apanac KoJabMaTauuAra
9A1Ci3 acep eTyimeH TyCiHAipinesi.

5. KOPbITbIHAbI

HyprisinreH Tangay KepceTKeHAeW, YpaHAbl KepacTbl YHFbIMAjbIK CinTiney KafoalbliHAA COpfFblnay
YHFbIMANapbliH XMMUANbIK OHAEYAIH eH TMIMAi a4ici — YHFbIMaHbl anablH ana anaay apkbiabl XOPBK KoHAbIp-
FbICbIH KongaHy 6onbin Tabbinaabl. byn agic cy3rinik amMakKa KeleHAi MEeXaHUKANbIK aHEe XMMUANBIK acep
KOPCETY apKbl/bl XXOHAEYapanblK LMKAAI MaKCUManbl TYPAE YAFauTyFa MyMKIHAIK bepesi.

®TOpAbl CyTeri KbIWKbIAbIH KOAAAHY CYy3ri 6eniriH KannblHa KenTipyAiH CanbiCTbIpManbl AeHreniHe Mym-
KiHAiK Gepefi, AereHMEH, OHbIH, KayinTifiriHiH XofapblnayblHa KoHe KOfapbl KOPPO3UAAbIK BenceHainirive
6ainaHbICTbl By peareHT XKyneni eHepKacinTik KONAAHYFa *KapaMcCbi3.

Mpobnemanblk YHFbIMANApAbliH, alTapAbIKTak CaHbl OONFaH afoalda, YakblT NEH MaTepuangplk LWblFbIH-
AapAbl a3aiita OTbIpbIf, KaiMnblHa KeATipyAiH Konannbl AeHreniH kamramacoi3 etetiH 1 m3 / 75 Kr XOPBK cxe-
Macbl OObIHLIA TONTbIK XMMUANBIK OHAEYAI KONAAHY YTbIMAbI.

Hannbl anfaHpa, anablH ana angaymeH XOPBK KOHAbIPFbICbIH NalAanaHa OTbipbIN XMMUANBIK BHAEY 9/iCiH
KOHE aMMOHMUI BudTOopUAIH KonaaHyabl GacbiMablK PETIHAE KapacTblpy VYCbIHbINAAbI, an backa aaictepai
HAKTbl FEONOTUANDBIK KOHEe TEXHONOTMANbIK NalAanaHy KafgannapblH €CKepe OTbipbiM, CapanaHfaH Typae
KONAaHY Kepek.

nsk_kz_1993 ¥ nskassociation1993

AOEPHOE




[Fp]
I
o
I
o
©
0
&
Ge
N
ol
2

AOEPHOE

WWW.NUCLEAR.KZ

OBLIECTBO
KA3AXCTAHA

AHANN3
IOPEKTUBHOCTU METOAUK
XUMWYECKOW OBPABOTKU
OTKAYHbIX CKBAXWH MNPU
NOA3EMHOM CKBAXKWUHHOM
BbILLLENAYHUBAHUN YPAHA

KypmaH H., Kaitbik6aes K., Aanbicbaes M.
TOO «PY-6», c.buaaiikon,
Kbi3binopaa 06:., KasakcTaH

AHHOTALIMA

B pabote npoaHanu3npoBaHa 3QPEKTUBHOCTb pas-
JIMYHBIX METOAMK XMMMYECKONn 06paboTKM OTKAYHbIX
CKBAXXMH, 3KCMAYaTUPYEMbIX B YCNOBUAX MOL3EMHO-
r0 CKBAYXMHHOrO BbilLENauYMBaHUA ypaHa. Kputepuem
OLeHKM BblOpaH MeXpPeMOHTHbIN uukn (MPL), xapak-
TEPU3YIOLLMIA NPOAOMKUTENBHOCT CTabWAbHOW pabo-
Tbl CKBaXXMH nmocne 06paboTku. PaccMoTpeHbl CepHo-
Kucable pactBopbl ¢ gobaBneHnem budtopmaa ammo-
HuA (BOA), rpynnosas obpabotka no cxeme YMXO, obpa-
60TKa C NpeaBapUTENbHOW MPOKAYKOW, a TaKkKe Npu-
MEHEHWe CONAHOM M MAAaBMKOBOWM KUCAOT. YcTaHOB/E-
HO, 4YTO Hambonbwwmin MPL, gocTuraeTca npu Ucnosb-
30BaHUK yctaHoBKkK YIMXO B coyeTaHumn ¢ npepgsapw-
TeNbHOM NpoKaykoM. MokasaHo, YTo bupTopUL ammo-
HMA aBnseTcA Haubonee 3pdeKTMBHbIM M bBesonac-
HbIM PEAreHTOM ANA Pa3pyLUEHMA CUAMKATHBLIX OTNO-
YKEHWI NO CPaBHEHWIO C NIABMKOBOW M CONAHOM KMUC-
notamu. PesynbtaTbl MOryT 6biTb MCMOAb30BaHbl MW
BblbOpe paLMOHaNbHbIX TEXHONOTWMIA BOCCTaHOB/E-
HMA GUNBTPOBOWM 30HbI CKBaXKMH B ycnosuax MNCB ypa-
Ha.

1. BBEAEHUE

B TeXHOMOrMM NOA3EMHOTO CKBAMHHOTO BbILLE-
NIaYMBAHMA ypaHa HaAEKHOCTb IKCMAyaTaLMM CKBa-
JKMH BO MHOFOM OMpPEeAenseTca COCTOAHUEM GUALTPO-
BOW 30HbI, NOABEPKEHHOM KoMbMaTaumu. OcaxaeHne
KapbOOHATHbIX, CUJMKATHbIX M KENe3UCTbIX COeanHe-
HUIA NPUBOAUT K CHUXKEHMIO MPOHULLAEMOCTU U Aebu-
Ta CKBaXMH. IPPeKTUBHbIM Cnocobom BOCCTaHOBE-
HMA OUABTPOBOM 30HbI ABNAETCA XMMMYECKas obpa-
00TKa KWUCNOTHBIMM peareHTamu, pPe3yNbTaTUBHOCTb
KOTOPOW 3aBMUCMT OT UX COCTaBA M TEXHOMIOTUM 3aKaUKM.
B cBA3K C 3TMM Lenblo paboTbl ABNAETCA OLEHKA 3¢-
GEKTUBHOCTM Pa3NNYHBIX METOAMK XMMMUYECKON 0bpa-
OOTKM OTKAYHbIX CKBAXKMH Ha OCHOBE MOKA3aTeNA MEeX-
PEMOHTHOTO LMKAA.

ANALYSIS
OF THE EFFICIENCY OF CHEMICAL
TREATMENT METHODS FOR
PUMPING WELLS IN IN-SITU
URANIUM LEACHING

Kurman N.; Kayykbaev K.; Alpyshaev M.
RU-6 LLP, Bidaikol village,
Kyzylorda region, Kazakhstan

ABSTRACT

This paper analyzes the efficiency of various
chemical treatment methods applied to pumping
wells operated under conditions of in-situ uranium
leaching (ISL). The evaluation criterion is the mean
time between-repair cycle (BRC), which characte-
rizes the duration of stable well operation after
treatment. Sulfuric acid solutions with the addition
of ammonium bifluoride, group treatment accor-
ding to the a Mobile Chemical Treatment Plant
(MCTP) scheme, treatment with preliminary pum-
ping, as well as the use of hydrochloric and hyd-
rofluoric acids were considered. It was established
that the maximum BRC is achieved when using
the MCTP unit in combination with preliminary
pumping. It is shown that ammonium bifluoride
is the most effective and safest reagent for the
destruction of silicate deposits compared to
hydrofluoric and hydrochloric acids. The obtained
results can be used in selecting rational technolo-
gies for restoring the filter zone of wells under ISL
uranium conditions.

1. INTRODUCTION

In in-situ uranium leaching technology, the relia-
bility of well operation is largely determined by
the condition of the filter zone, which is subject to
clogging. The precipitation of carbonate, silicate,
and iron compounds leads to a decrease in permea-
bility and well productivity. An effective method
for restoring the filter zone is chemical treatment
using acidic reagents, the efficiency of which depends
on their composition and injection technology.
In this regard, the objective of this study is to as-
sess the effectiveness of various chemical treat-
ment methods for pumping wells based on the mean
time between overhauls.
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2. HazHaueHue u TexHonornyeckue
BO3MOXHOCTU ycTaHoBKM YIXO

YcraHoska YIMXO npegHasHayeHa AnAa nposegeHus
XMMUYeCcKo 0b6paboTKM GUNLTPOBOM YacTM TEXHONO-
TMYECKMX CKBAXMH, aKcnayaTupyemblx B ycnosusax MCB
ypaHa. KOHCTPYKTMBHbIE U TEXHONOrMYeCKMe 0cober-
HOCTM YCTaHOBKM 06ecneynBatoT:

o 6e3onacHoe NPUroTOBAEHWE KMCIOTHBIX M KOMN-

NEKCHbIX PacTBOPOB;

o TOYHOE A03MPOBAHME XMMUYECKUX PeareHToB;

e MepeKayky arpeccuBHbIX cpes € 3a4aHHbIMM Na-

pameTpamu;

* HanpaBNeHHYIo Nojayy pacTBOPOB HENOCPeACT-

BEHHO B GWUBTPOBYHO YaCTb CKBAXKMHDI.

MpumeHeHue ycTaHoBKM YMXO no3BonAaeT noBbICUTb
yNpaBAAeMOCTb NpPOLEcca XMMMYecKon 06paboTku,
COKPATUTb NMOTEPU PEAreHTOB, a TaKKe CHU3UTb PUCKK
AR 06CNyKMBAIOLLETO NEPCOHANA U TEXHONOMMYECKOTO
0bopyaoBaHus.

o F[EPHOE
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2. Purpose and Technological >
Capabilities of the MCTP Unit o
w
The MCTP unit is designed for chemical treatment §
of the filter section of technological wells operated =
under ISL uranium conditions. The design and tech- 8

nological features of the unit ensure:

o safe preparation of acidic and complex solu-
tions;

o precise dosing of chemical reagents;

o pumping of aggressive media with specified
parameters;

o targeted injection of solutions directly into the
filter section of the well.

The use of the MCTP unit improves controllability
of the chemical treatment process, reduces reagent
losses, and minimizes risks to operating personnel
and technological equipment.

PucyHok 2.1 — 06wuli sud ycmaHosku YIXO0 / Figure 2.1 — General view of the MCTP unit
1 - waccu mpaHcnopmHozo cpedcmaa/ vehicle chassis; 2 — omonumens/ heater; 3 — mecmo 041 06cayxcusarowe2o nepco-
Hana/ operator workplace; 4 — anekmpoobopydosarue/ electrical equipment; 5 — oeHemywumens/ fire extinguisher;
6 — cucmema mpybonposodos/ pipeline system; 7 — Cnycko-nodvémHoe obopydosaHue/ hoisting equipment:
12 - dseps/ door; 13 — nepucmansmuyeckuli Hacoc PTX40/ peristaltic pump PTX40;
14 — yeHmpobexcHbIili Hacoc PTM3x10/ centrifugal pump PTM3x10.

3. Xumuueckne metoguKm 06paboTKM CKBaXKMH

3.1. ObpaboTka ¢ Job6aBNeHNEM
budTopnaa ammonus (25-100 kr)

MeToz OCHOBAH Ha MPUMEHEHUW CEPHOKMCIONO pac-
TBOpa ¢ 6upTopnaom ammonnsa (NH4HF,), KoTopbii B
KUCNOM Cpeae AMCCoUnmnpyer:

3. Chemical Well Treatment Methods

3.1. Treatment with Ammonium
Bifluoride Addition (25-100 kg)

The method is based on the use of a sulfuric acid

solution with ammonium bifluoride (NH4HF;), which
dissociates in an acidic medium:
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NHeHF - NHa* + HFy’,
HF,™ > HF + F°

Obpasylolanca NJaBMKOBaA KWUCIOTa pearvpyet C
CUIMKATHBIMM OTNOMKEHUAMM:

SiOz + 6HF - H,SiFg + 2H,0

I PeKTUBHOCTb ONpeaenseTca KOHUEeHTpaumen ¢ro-
PUA-MOHOB:

C(F7) = m(B®A) / V(pacTsopa)

3.2. 06paboTKa C NOHMKEHHOW L03UPOBKOIA
budTopmaa ammonma (12,5 kr)

CHUXKeHVe [03MPOBKM YMEHbLIAeT KOHLEHTpauuio
HF 1 cKopoCTb paspyLweHna CUNNKATOB:

v =k e C(HF)

OAHOBPEMEHHO CHUKAETCA KOPPO3MOHHOE BO34eM-
cTBMe:

K 4 npuC(HF) {

Kopp

3.3. Tpynnosas obpabotka (YNXO 1 m® / 75 kr)

Mpw npurotosiennn 1 m3 pactsopa ¢ 75 Kr BOA KoH-
LIeHTPaLMA COCTaBAAET:

C(B®A) = 75 kr/m3
Mpwu 3aKauKe B TPU CKBAXKMHDI yAEbHAA LO3MPOBKA:
m,=25 Kr/CKB
IKOHOMMYECKUM IPDEKT OLLEHMBAETCA BbIPAXKEHMEM:
E=(ne* muHa) - mrp

3.4. Xummnyeckan 06paboTKa
C NpesBapuUTENbHOM NPOKAYKOM

MpeaBapuTebHaA MPOKAYKA CHUMKAET TONLLMHY KO/b-
MaTaHTa:

61 < 60,

YTO YANYYWAET pacnpefencHue peareHta U rybu-
HYy ero npPOHWKHoBeHMA. O6paboTKa BbINOAHANACH
CEPHOKMC/IbIM PacTBOpoM ¢ aobasneHnem 75 Kr BOA
Ha CKBAXXMHY. IPPEKTUBHOCTb OLEHMBAETCA KO3pdu-
LMEHTOM:

n=(M__ /M

pacme 06w

) © 100 %

NHaHF; > NHa* + HF,",
HF,™ > HF + F-

The resulting hydrofluoric acid reacts with silicate
deposits:
SiO; + 6HF - H,SiFs + 2H,0

The efficiency is determined by the fluoride ion con-
centration:

C(F~) = m(ABF) / V(solution)

3.2. Treatment with Reduced
Ammonium Bifluoride Dosage (12.5 kg)

Reducing the dosage decreases the HF concentra-
tion and the rate of silicate destruction:

v =k e C(HF)
At the same time, corrosive impact is reduced:

K J as C(HF){,

corr

3.3. Group Treatment (MCTP 1 m*/ 75 kg)

When preparing 1 m® of solution with 75 kg of am-
monium bifluoride, the concentration is:

C(ABF) = 75 kg/m?

When injected into three wells, the specific dosage
is:
m__ =25kg/well

spec

The economic effect is estimated by:
E=(n e mind) - mgrp

3.4. Chemical Treatment
with Preliminary Pumping

Preliminary pumping reduces the thickness of the

clogging layer:
61< 60,

which improves reagent distribution and penetra-
tion depth. Treatment was performed using a sulfuric
acid solution with the addition of 75 kg of ammo-
nium bifluoride per well. Efficiency was evaluated
using the coefficient:

n=M_/M_ e 100%

sof tot
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3.5. 06paboTKa conaHo KUcoToi
ConAHas KMcnoTa pacTBOpPAET KapboHaTHbIe OTNONKe-
o CaCOs + 2HCI - CaCl, + CO, + H,0
Macca pactsopénHoro CaCOs:
m(CaCOs) = (C(HCl) e V » M(CaCO0s)) / 2

3.6. 06paboTKa NNaBMKOBOMN KUCIOTOM

HF 3¢ $eKTMBHO pPaspyLUAET CUAMKATHBIE U FUHUCTbIE
OT/IOXKEHWMA, BK/IHOYAA aIlOMOCU/IMKATbI:

AleIzOs(OH)4 + 12HF > 2A|F3 + 2H,SiFg + 5H,0

BbicoKas NpoHMKatoWwana cnocobHoCTb 0bycnoBneHa
cnhaboii auccoumaumeit:

HF =H"+F (Kg << 1)
4. PE3YNbTATbDI
OugeHKa 3QpPeKTUBHOCTH NPUMEHAEMbIX METOAMK MPO-
BOZAMNACH NO BENMYMHE MEXPEMOHTHOrO Lmkna (MPL),

XapaKTePU3YHOLLEro NPOAO/IKUTENbHOCTb CTab.aKcnya-
TaLMK CKBAKMHbI NOC/E NPOBEAEHMA XMM.00PabOTKM.

)

3.5. Treatment with Hydrochloric Acid
Hydrochloric acid dissolves carbonate deposits:

CaCOs + 2HCl - CaCl, + CO, T + H,0
The mass of dissolved CaCOs is:

m(CaCOs) = (C(HCl) » V » M(CaCO0s))/2

3.6. Treatment with Hydrofluoric Acid

Hydrofluoric acid effectively destroys silicate and
clay deposits, including aluminosilicates:

Al,Si,05(0OH)4 + 12HF - 2AIF; + 2H,SiF¢ + 5H,0

High penetration capability is due to weak disso-
ciation:

HF =" H"+F (Kn << 1)
4. RESULTS
The effectiveness of the applied methods was
evaluated based on the mean time between-repair

cycle (BRC), which characterizes the duration of stab-
le well operation after chemical treatment.

MPL
T N . N ¥ R & R o'
o oo wmw oo wno oo U

PucyHok 4.1 — CpasHeHue 3ghchekmusHoCmu memoouK Xumu4eckoli 06pabomKu OMKAYHbIX CKBAMUH
110 senuYUHe MexpemMoHmHoz2o yukna / Figure 4.1 — Comparison of the efficiency of chemical treatment
methods for pumping wells based on BRC

AHann3 3KCNepUMEHTA/IbHbIX AAHHbIX MOKa3as, 4To
Hanbonbluee 3HaueHne MPL (49) 6b110 AOCTUMHYTO NpU
NPUMEHEHUN METOAMKN XUMMUYECKON 06paboTKM ¢ uc-
nonb3oBaHMeMm ycTaHoBKuM YIXO B coueTaHuu ¢ npesBa-
PUTENbHOM NPOKAYKOW. BbicoKan 3pdeKTUBHOCTb AaH-
HOro mMeToAa 0byCNOBNEHa YAANEHNEM MEXAHWUYECKMX

Analysis of experimental data showed that the
highest BRC value (49) was achieved using the chemical
treatment method with the MCTP unit in combination
with preliminary pumping. The high efficiency of
this method is due to the removal of mechanical
contaminants prior to reagent injection, which ensures
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3arpA3HEHMUA 40 NOZAYM peareHTa, 4Yto obecneynsaet
6onee rnybokoe U paBHOMEPHOE BO3AENCTBUE XMMMU-
YECKOro PacTBOpa Ha KOIbMATaHTbl PUILTPOBOM 30HbI.

ObpaboTtka ¢ ucnonb3oBaHMem HF Tak:Ke nokasana
BbICOKMM pe3ynbTaT (MPL, 45), uTo cBA3aHoO ¢ 3pdeKTHB-
HbIM PACTBOPEHWMEM CUMKATHbIX OT/IOXKEHWI. BmecTe ¢
TEM NPUMEHEHWE LAHHOMO PeareHTa CONpPoBOMXKAAETCA
MOBbILUEHHOW OMACHOCTbIO, BbICOKOM KOPPO3UOHHOM
aKTUBHOCTbIO U KECTKMMM TpeboBaHuAMM K Tb.

lpynnosas obpabotka (YMXO 1 m3 / 75 Kr) obecneun-
Na cpesHui yposeHb adpdektusHoct (MPLL 37), ycTy-
nas MHAMBMAyanbHoM 06paboTke no rnybuHe Bo3aeit-
CTBMA U AIMTENBHOCTY 3QdekKTa.

MeToaunku ¢ ncnonb3osaHnem bOA B amanasoHe 25-
100 Kr NMpoAeMOHCTPUPOBaNU CTabUAbHBIN, HO yMme-
peHHbI 3pdekT (MPLL 35), npu 3TOM pesynbTart cyLle-
CTBEHHO 3aBWCEN OT fO3MPOBKM peareHTa. MoHWKeHHan
n031poBKa BOA (12,5 Kr) nokasana orpaHUYeHHyH0 -
dektusHoCTb (MPL, 28), 4TO CBMAETENLCTBYET O HEAo-
CTATOYHOM KOHLEHTPALMM aKTUBHOTO KOMMOHEHTA.

HanmeHbliee 3HayeHne MPL, (20) 6bin0 3aduKcmpo-
BaHO Npv 06paboTKe CONAHOW KMCAOTOM, YTO 0OBACHSA-
eTca cnabbiM BO3AEWCTBMEM JAHHOMO peareHTa Ha cu-
JINKATHYIO M CMELLAHHYIO KOMbMaTalLlMio, XapaKTepHyto
ansa ycnosuit MNCB ypaHa.

5. 3AK/TIOMEHUE

MpoBeAEHHbIN aHaNU3 NOKasan, Yto Haubonee -
GEKTUBHON METOAMKOM XMMMYeckon 06paboTku oT-
KauHbIX CKBaWH B ycnosusax MNCB ypaHa asnsetca ob-
paboTka ¢ ucnonb3osaHnem yctaHosku YMNXO ¢ npea-
BapWUTENIbHOM NPOKAYKOW CKBAXMWHbI, 0becneuvBato-
LLAA MAKCMMAIbHOE YBENNYEHNE MEKPEMOHTHOIO LIMK-
N1a 33 CYET KOMMNNEKCHOrO MEXaHW4YecKoro U Xummyec-
KOro BO34eMCTBMA Ha GUALTPOBYHO 30HY.

MpUMeHeHWe NAAaBMKOBOM KMCAOTbI MO3BOMAET A0-
CTMYb COMOCTAaBMMOrO YPOBHA BOCCTAHOBAEHMA UAb-
TPOBOM YaCTW, OLHAKO BCNEACTBME MOBbILEHHOW Onac-
HOCTU U BbICOKOM KOPPO3MOHHOW aKTUBHOCTW AaHHbIN
peareHT HeL,enecoobpaseH 419 CMCTEMATUYECKOTO NPO-
MbILLIEHHOTO MCMNO/b30BaHMA.

MpY HAMYUK 3HAYUTENBHOTO KOIMYECTBA Npobnem-
HbIX CKBa)KMH PALMOHANbHBIM ABAAETCA MPUMEHEHWE
rpynnoBon Xxmmmuyeckoir obpaboTkn no cxeme YMNXO
1 m3® / 75 Kr, obecrieunBatoLLeit npuemnemblii ypoBeHb
BOCCTAHOB/IEHWA NPU CHUKEHUM BPEMEHHDBIX U MaTepy-
aNbHbIX 3aTpaT.

B uenom metoa Xxmmuyeckon obpaboTKM ¢ UcnoNb-
30BaHMeM YycTaHoBKM YMXO ¢ npeagaputenbHOM npo-
KaykoM M npumeHeHnem BODA pekomeHayetca pac-
CMaTpPMBaTb B Ka4yecTBe NMPUOPUTETHOrO, @ OCTa/IbHble
METOAMKM — NPUMEHATb AndPepeHLMpPOBaHHO C y4é-
TOM KOHKPETHbIX [e0/I0r0-TEXHONOMMYECKMUX YCNOBUIA
3KCnAyaTauum.

deeper and more uniform chemical action on filter
zone clogging.

Treatment using hydrofluoric acid also demonstrated
a high result (BRC 45), associated with effective
dissolution of silicate deposits. However, the use of
this reagent involves increased hazard, high corrosive
activity, and strict safety requirements.

Group treatment (MCTP 1 m*® / 75 kg) provided a
moderate level of efficiency (BRC 37), being inferior to
individual treatment in terms of depth of impact and
duration of effect.

Methods using ammonium bifluoride in the range of
25-100 kg demonstrated a stable but moderate effect
(BRC 35), with results strongly dependent on reagent
dosage. Reduced ammonium bifluoride dosage (12.5
kg) showed limited efficiency (BRC 28), indicating
insufficient concentration of the active component.

The lowest BRC value (20) was recorded for
hydrochloric acid treatment, which is explained by its
weak effect on silicate and mixed clogging typical of ISL
uranium conditions.

5. CONCLUSION

The conducted analysis showed that the most
effective chemical treatment method for pumping wells
under in-situ uranium leaching conditions is treatment
using the MCTP unit with preliminary pumping, which
provides the maximum increase in mean time between
overhauls due to combined mechanical and chemical
impact on the filter zone.

The use of hydrofluoric acid allows achieving a
comparable level of filter zone restoration; however,
due to increased hazard and high corrosive activity,
this reagent is impractical for systematic industrial
application.

Inthe presence of asignificant number of problematic
wells, group chemical treatment according to the
MCTP 1 m3/ 75 kg scheme is rational, as it provides an
acceptable restoration level while reducing time and
material costs.

Overall, chemical treatment using the MCTP unit
with preliminary pumping and ammonium bifluoride
is recommended as a priority method, while other
techniques should be applied selectively, taking into
account specific geological and technological operating
conditions.
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UTEJIT

banobaH — Falco cherrug

YIrpo3bl gNnAa BUOA

BpakoHbepCcTBO: HeneranbHbI OTNOB 4015 BbIBO3A [/19 COKONMHOMN OXOTbI;

J13M1: rmbenb Ha AMHUAX aneKTponepesay;
BecnoKoicTBo y rHE3A NPU Pa3BUTUKU TYPU3MA U T. N.;
Jerpagauuna mectoobutaHui;
OtpaBneHune Af0XMMUKATaMMU.

banobaH (Ka3. — «uTenri»; aHrn. — «saker falcon») — Ha-
BEPHOE, CaMblil U3BECTHbIV Nocne 6epKyTa BUA, XULLHbIX
ntuL B KaszaxctaHe. Mpnyém 3HatOT ero no nevyasbHOMy
NnoBoAYy — Pe3KOMy COKPALLLEHUIO YNCIEHHOCTHU U3-3a
MaccoBoro 6pakoHbepPCKOro 0T/10Ba U BbIBO3a B apab-
CKMe cTpaHbl ¢ cepeanHbl 1990-X rr., 0 YEM MHOTOKpPATHO
nucann CMW. Npobnembl Ana 3TOro CUAbHOTO, CTPEMMU-
TE/NIbHOTO WU KPaCcMBOTO XULLHWUKA 0 CUX NOP HE 3aKOHUYU/IUCH.
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