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CTEUKXONAEPNEP ®OPYMbI

28 mambipaa KasakctaH Pecnybankacbl IHepreTuka MUHUCTPAIrimeH bipnece otbipbin, «KA3C» HKLIC AcTa-
Ha KanacbiHaa A3C cany kobacbl boibiHWa cTenkxonaepnep ¢opymbiH yibimaactoipabl. WWapara 100-geH
acTam afiam KaTbICTbl.

YNbIMAACTbIPYLWbIAP aTOM 3HEPreTUKachbl CanacbiHAAFbl XKeTeKWi MamaHAap MeH capaniwblnapgbl, KO-
nortapabl, YEY ekingepiH, 6U3Hec, akageMuANbIK OpTa KaHe MeMIEKETTIK CEKTOpP ekinaepiH 6ip aguckyccus
anaHbliHAa BipikTipai. Popymaa KazaKcTaHHbIH aTOM 6HEPKacibiH AamMbITy, OHbIH, iwiHae A3C cany )ocnapna-
pbl Typanbl ©3eKTi Macenenep bipaecin TanKkplIaHAbI.

Fbl aTOM 3HepPreTUKachIHbIK

BEIBIT ATOM — BOLASAGQTYN E

MepcneKTUBbI Pa3BUTH

nepcneKrusanapbi IHepreTMkM B Kasa
3aKcTaHpAarbl aToOM 3HepPreTUKachiHbiH, gam
KXONAepPnep ﬂ; Mbl -~ . B - ne e Ba - y DOPYM CTEAKXONAI
v @l J N Y
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Cnukepnep KaTapbiHAa: KP dHepretMka MUHUCTPAIriHiH, ATOM 3HEpreTUKachl XaHe eHepkacibi genapTa-
MEHTI AMPEKTOPbIHbIH opbiHOacapbl . MypcanoBa; «Ka3akcTaH aTom 3n1eKkTp cTaHuumanaps» HKLWC 6ac gu-
pekTopbl T. aHTUKUH; «A4pONbIK Ppu3nKa MHCTUTYTbI» PMK 6ac AMpPEeKTOpbI KaHe afa FbibIMU KbI3METKepi
C.K. Caxvues aHe backa ga capanwbinap 6onabl.

®opyMHbIH, NaHenbAik ceccuanapbl KasakcTaHAafbl SHEPreTMKaHbIH Ka3ipri Xafaaibl, €1 3KOHOMMUKACBIHbIH,
TYPaKTbl AaMyblH KamMTaMacbl3 eTyAeri aTOM 3HepreTUKacbiHbiH, Peni, OHbIH, KOopllafaH opTafa acepi meH
9NeyMEeTTIK acnekTinepiHe apHangpbl.

— ©30epiHi3 binemiHdel, KazakcmaHOa #aHA SHeP2EMUKAAbLIK KyammapObl eHzi3y Kaxemminiei,
acipece, anekmp aHepauACbIH MymbiHyObiH, 6CYi MEH XCYMbIC icmen mypfFaH CMAHYUANAPOarsl 2eHe-
payuanaywsl #abobIKkmblH MO3FaHbIH ecKepe ombIpsin, e3ekmi 6onbin omeip. KaszakcmaH Ykime-
MIHIH Kemipmezici3 3Hep2emuKara Kewy Kypcbl, COHOQU-aK enimizde wuKizam neH 6HOipicmik
6a3aHbIH 601ybI en1iMi30e aMom 3HepP2eMUKACHI CanacsiH 0ameimyFa 6apabIK anFelliapmmapobl *#a-
calioel. — 0en aman emmi 63 cesiHoe «KazakcmaH amom snekmp cmaHyuanapsi» HLIC 6ac dupek-
mops! Tumyp HaHMUKUH.

T. aHTUKMHHIH alTybIHWa, Ka3akcTaHga A3C cany — 6yn aiiKbiH XKaHe THiMA Wwewim. byn wewwim 3SKOHOMUKaHbIH,
6apAblK cananapbiHa, COHAAN-aK FbiNbIMFa, Binimre KoHe aneyMeTTiK canara OH, MyabTUNAKUKATUBTI acep eTeai. Co-
HbIMEH KaTap, Oyn KoFapbl TEXHONOTUANAP MEH FbINbIMAbl KAXKET eTeTiH TEXHONOrMANAPAbl, COHbIMEH bipre apa-
Nac cananapApl Kepen AambiTyFa biknan etesi. QopymHbIH, €1 3KOHOMMUKACIHbIH, TYPAKTbl A4aMyblHA apHaafaH
€KiHLWWi NaHeNbAiK CECCUACbIHAA KONTEreH CNUKEPNEP aTOM SHEPFETMKACHI TEK TYPAKTbl SNEKTP SHEPTUACBIHbIH KO3i
faHa emec, COHbIMEH KaTap 3KOHOMMKaHbIH 6acKa cananapbiH AaMbITyFa KyaTTbl KaTa/M3aTOpP eKeHiHe TOKTaNabl.

AYKbIMAbI }K3HE FblNbIMAbI KAKET eTETiH aTOM NEKTP CTAHLMACHI CUAKTbI *KOOaHbI €Hri3y KYpblibiC Canacbl MeH
FbINIbIMAbI KOCA anfaHAa, apanac cananapablH AamybiH 6omkanabl. ASC cany Tek 83iHiH canacbiH faHa emec, bykin
€1 3KOHOMMKACbIH AAMbITY KO3FaNTKplWWbIHA aNHANAAbI.

AdepHoe obujecmeo KaszaxcmaHa

«KasakcmaHOa amom 3asnekmp CMaHCaAapsIH caay maceneci asamammap apacbiHoa 6ipas Ky-
MaH my0bipadsl. OnapdsiH b6acsim beniei apmbiKwblabiKkmaposl myciHbelidi, 3amaHayu mexHonoau-
AnapdaH xabapoap emec #aHe, oKiHiwKe opal, enimizde amom 3HepausCbiH eHai3yO0eH anbIHaMbIH
HaKMbl 3KOHOMUKGAbIK muimOinik mypansl a3 xabapoap. Enimi3diH kemen KeneweeaiH olinacak, sHep-
2US Manuwblbifel MeH 3Hepauara mayenoinikmeH Kymolny MaHbi30bl. «KucbiHObI KadamoaposbiH bipi
- aMoM 371eKmp CMAHYUACLIHbIK Kypbinabicbl», - 0edi mankbiaayanap 6apsicbiH0a Ka3aKCMaHHbIH
A3amammelK anbAHCbIHbIK npe3udeHmi baHy Hyprasuesa.

— Eeep 6i3 amom anekmp CMaHYUANGPbIHLIH KYPbiAbICbIHA mepic KapalimelH 60scaK, oHOa 6i3 sHep-
2emuKa €anacelHOa 0a, #anmsl ende 0e ewmeHeze Ko ¥emkize anmaiimel3. MeH 63im ywiH amom
3/1eKmp CMAHYUACLIHbIH, XA/bIKKA ew Kayin meHOipmelmiHiH aHblkmadeim. On KopwaraH opmara
eH a3 acep emedi. byraH Anmamel #aHe Kyp4amos KananapeiHOaFb! FblabiMU-3epmmey peakmop-
napsl mypiHoeai maxcipubemis danen, - 0en aman emmi hopym modepamopsl — «AmameKeH» ¥ammolk
Kacinkepnaep nanamaceiHelH backapyws oupekmopsl, KazakcmaH PecrybaukaceiHelH eHbek CiHipaeH
sHepeemuei akbin Xalipywes.

Kasipri TaH4a Ka3aKcTaHHbIH aTOM eHepKacibiHae 20 MbIHHAH acTam aflam XKYMbIC iCTeiAi, OHbIH, iwiHae 15
MbIH afaM — Heri3ri eHAipicTik nepcoHan. CoHbIMeH KaTap, KenTereH maMaHaap YATTbIK A4POAbIK OPTaibIKTa
oHe AaponblK GU3NKa MHCTUTYTbIHAA KbI3MeT eTedi. byn mekemenepae oHAaraH Xbingap 6oibl aTom pe-
aKTopAapbl CITTI MalAanaHbiNbIN, AAPOAbIK IHEPreTUKabIK KOHAbIPFbINAPAbIH Kayinci3airiH KamTamachl3
€Ty CanacblHAA INEMAIK AeHrenaeri XymbiCTap Xypridinyge. Ocbl XyMbiCTapablH HaTuxenepi ManoHwus,
®paHuma xaHe backa engepaeri ASC MHHOBAUMANbIK *KobanapblHAA €CKepinin, KasaKCTaHAbIK AAPONbIK
FaNbIMAAPMEH bIHTBIMAKTACTbIKTA iCKE aCbipblyaa..

®opym KOPbITbIHAbICHI 6OMbIHIWA capaniubliap KasakcTaHaafbl S3HEPruaFa AereH CypaHbICTbIH alKblH 6CYiH
aTan ertin, GipkaTap KOPbITbIHAbINAP Kacadbl, OYN 3N1eKTP IHEPTUACbIHbIH, HEri3ri Ke3aepiHiH bipi peTiHae
aTOM 3HEepreTMKacblH 04aH api AambiTyabl Tanan eteai. CoHpan-ak GoOpymFa KaTbiCylWwbliap aTOM 3Hepre-
TUKaCbl CanacbiHAafbl Kobanapapl Ky3ere acbipy KesiHAe alWbIKTbIK NEH KOFAaMMEH AMaNnor KafuaaTtapblH
YCTAHYAbIH MaHbI3AbINbIFbIH aTan eTTi.

Myaaeni TapanTapabiH, Gopymbl Bapabik Myaaeni TapanTapAblH ekingepiHe 6ip anaHfa uHanbin, Ka-
3aKCTaHHbIH, aTOM 3HEPreTUKaCblH AaMbITYAbIH, HEFi3ri aCNeKTiNepiH CbiHAAPAbI TaNKblNayFa *KaHe OCbl Cana-
Hbl TUIMAI AaMbITYAbIH WeLWiMAePiH YCbIHYFa MyMKIHAIK 6epai.

«KA3C» MLLC 6acnace3 Kbiamemi
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“®OPYM
CTEUKXON/IEPOB

28 masA coBMeCTHO ¢ MMHUCTEPCTBOM 3HepreTukm Pe-
cnybaunkm KasaxctaH TOO «KASC» opraHu3oBano npo-
BeaeHue B r. ActaHa ®opyma cTeiKxonaepos (3anHre-
PECOBaHHbIX CTOPOH) NpoekTa no ctpoutensctay A3C.
B meponpuatium npuHanu yyactne 6onee 100 Yenosex.

OpraHu3aTtopbl 06beAMHUAN HA OAHOW AMCKYCCUOH-
HOW N/NOLWAAKe 3aMHTEPeCcOBaHHble CTOPOHbLI — Beay-
LWMX CMEeLManncToB M 3KCnepToB B 06/1acTM aTOMHOM
3HEPreTUKK, 3Konoros, npeactasutenen HIMO, busHeca,
aKaleMMUYeCKNX KpPyroB M rocyAapCTBEHHOTO CEKTOpa,
[LNA COBMECTHOrO 0DCY)XAEHMA aKTyaNbHbIX BONPOCOB
Pa3BMTMA aTOMHOM oTpacau KasaxctaHa, BK/IOYasA naa-
Hbl N0 BO3MOXHOMY cTponTenbctey ASC.

Cnukepamu BbICTYNUAN: 3aMeCcTUTeNb anpekTopa [e-
MapTaMeHTa aTOMHOW 3HEPTeTUKM U MPOMBbILIIEHHOCTH
M3 PK I. Mypcanosa, reH.gupektop TOO «KasaxcTaH-
CKME aTOMHble 3NeKTpUYeckme CTaHumMm» T. aHTUKKH,
reHepanbHbIN AMPEKTOP M CTapPLUMI HAy4YHbIA COTPYA-
HUK PITT «UHCTUTYT AgepHon dusmkmn» Caxmnes C.K. n ap.

MaHenbHble ceccun dopyma 6blaM NOCBALLEHbI Te-
KyLLeMy COCTOAHMIO SHepreTMKM B KasaxcraHe, ponu
aTOMHOW 3HepPreTMKM B 06ecneyeHnm ycToinymBoro pas-
BUTMA SKOHOMMKM CTPAHbI, €e BAUAHUIO Ha 3KOOTUIO U1
COLMANbHbIE aCneKTbl.

— Kak ebl 3Haeme, Heobxo0umocms 88004 HO-
8bIX 3HepzomowHocmeli 8 KasaxcmaHe cmaHo-

'STAKEHOLDER

FORUM

On May 28, LLP «KAES,» in collaboration with the
Ministry of Energy of the Republic of Kazakhstan,
hosted the Stakeholder Forum in Astana to discuss
the project for constructing a nuclear power plant
(NPP). The event gathered over 100 participants.

The organizers brought together stakeholders —
including leading specialists and experts in nuclear
energy, environmentalists, representatives of NGOs,
businesses, academia, and the government sector
- to engage in discussions about the development
of Kazakhstan’s nuclear industry, including potential
plans for constructing an NPP.

The speakers were: Deputy Director of the Depart-
ment of Atomic Energy and Industry of the Ministry of
Energy of the Republic of Kazakhstan — G. Mursalova,
General Director of TOO «Kazakhstan Nuclear Power
Plants» — T. Zhantikin, Director General and Senior
Researcher of the RSE «Institute of Nuclear Physics» —
S.K. Sakhiev and others.

The panel sessions of the forum were devoted
to the current state of energy in Kazakhstan, the
role of nuclear energy in ensuring the sustainable
development of the country’s economy, its impact
on the environment and social aspects.

—T. Zhantikin, General Director of LLP «Kazakh-
stan Nuclear Power Plants,» emphasized during

AdepHoe obwjecmeo KazaxcmaHa
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gumcsA ece bosnee ocmpol, 0cobeHHO y4umeleasn
pocm nompebeHus anekmpuyeckoll sHepauu u
U3HOC 2eHepupytowe20 060py008aHUA HA Cyuwie-
cmeyrowux cmaxyuax. Kypc [pasumenscmea
KasaxcmaHa Ha nepexod k 6e3yznepodHol sHep-
2emuKe, 0 MakK#e Haau4yue 8 CMpPaHe Cbipbesoli
u npouszsodcmeeHHol 6a3bl co30aem 8ce npeo-
MOCbIAKU 0418 Pa38UMUA GMOMHO-3Hepzemuye-
CKoli ompacau 8 cmpaHe. — ommemun 8 Xxooe
c80€20 8bicmynaeHua leHepasnbHbIli dupekmop
TOO «KazaxcmaHcKue amomHsble 3naekmpuye-
CKue cmaHyuu» Tumyp HaOHMUKUH.

Mo cnosam T. MaHTuKKMHa, cTpoutenbcteo AIC B Ka-
3aXCTaHe — 3T0 OYEBMAHOE, BbITOLHOE pPELleHMe, Ko-
TOPOE OKAET MONOKMTE/IbHbIA MYNBTUNAUKATUBHBIN
adPeKT Ha Bce chepbl IKOHOMMKK, @ TaKKe HayKy, 0b-
pa3oBaHwue, coumanbHyto chepy, byaet cnocobcTBoBath
YCKOPEHHOMY Pa3BUTUIO BbICOKOTEXHONOTUYHBIX, Ha-
YKOEMKMX TEXHONOTUI 1 CMEXKHBIX OTPACcNe.

B xoge BTOpOM MaHenbHOM Ceccuu, MOCBALLEHHOW
YCTOMYMBOMY Pa3BUTUIO IKOHOMMKM CTPaHbl, 60nb-
LUMHCTBO CMMKEPOB COWIUCL HA MHEHUM, YTO aTOMHas
SHepreT1Ka — 3TO He TO/IbKO cnocob obecneyeHuns cTa-
OMNBHOTO UCTOYHMKA INEKTPOIHEPTUM, HO U MOLLHbIA
KaTa/n3aTop Pa3BUTMA APYrMX OTPacnel IKOHOMMUKM.
BHeApeHMe Takoro MacluTabHOro 1 HayKoeMKOro npo-
€KTa, KaK aTOMHas CTaHLMsA, NoApa3yMeBaeT pa3BuTue
CMEKHbIX OTPaC/NeN, TakMX KaK CTPOMTENbHAA OTPac/b
M HayKa. W cTaHOBMTCA ABUTaTENEM PA3BUTUA HE TONIbKO
CODBCTBEHHOW OTPAC/IU, HO U BCEW 3KOHOMMKM CTPAHbI.

his speech: «As you know, the need for new
energy capacities in Kazakhstan is becoming in-
creasingly urgent, particularly considering the
growing electricity consumption and the aging
of equipment at existing power plants. The
government’s commitment to transitioning to
carbon-free energy, combined with the country’s
resource and production base, creates all the
conditions necessary for developing a nuclear
energy sector.»

According to T.Zhantikin, the construction of a
nuclear power plant in Kazakhstan is an obvious,
profitable solution that will have a positive multi-
plier effect on all sectors of the economy, as well as
science, education, and the social sphere, and will
contribute to the accelerated development of high-
tech, knowledge-intensive technologies and related
industries.

During the second panel session on the sustain-
able development of the country’s economy, most
speakers agreed that nuclear energy is not only a
way to provide a stable source of electricity, but al-
so a powerful catalyst for the development of other
sectors of the economy. The implementation of
such a large-scale and high-tech project as a nuclear
power plant implies the development of related
industries, such as the construction industry and
science. And it becomes an engine for the development
of not only its own industry, but also the entire
economy of the country.

During discussions at the Stakeholder Forum on the
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«Bonpoc cmpoumenscmea amomHeix 31eKmpo-
cmaHyuli 8 KazaxcmaHe 8bi3bisaem HeKomopble
COMHEHUS cpedu 2paoaH. bonbwuHCMB0o U3 Hux
He MoHUMaem npeumMyuecms, He 0Co3Haem co-
8peMeHHbIe MexXHOA02UU U, K COXANEHU, MAs0
UH(OPMUPOBAHO O PeasbHbIX IKOHOMUYECKUX
8b12000X, KOMopble Mo2ym 6bimb MoayYeHbl om
8HEOPeHUs aMOMHOU 3HepaemuKu 8 CmpaHe.
Ecnu mol dymaem o ayqwem b6ydywem 014 ceoeli
CMPAHbI, MO 8aM#HO U36a8UMbCA oM 3Hepaooe-
uyuma u 3Hepzemuyeckoli 3asucumocmu. OOuH
U3 30KOHOMEPHbIX Wa208 — Mo Cmpoumenbcmeo
A3C», — ebickazanacb 8 xo0e obcyroeHull baHy
Hypea3zuesa, [pe3udeHm paxOaHCcKo20 AnbAHca
KazaxcmaHa.

— Ecnu mbl 6yOem He2amueHo HaCMPOEHbI Mpo-
mus cmpoumenscmaa A3C, mo mbl 8006wWie Hu-
ye2o He 000bEMCH, KaK 8 Cghepe 3Hepeemuku,
makK u 8 cmpaHe 8 yenom. [na ceba A yue moy-
HO onpedenus: HUKaKoU OmacHOCMuU HaceneHur
A3C He Hecem. OHQ OKa3bleaem MUHUMQ/bHOE
go3delicmeue Ha oKpyxarouyto cpedy. 06 amom
2080pUM mom onbim, Komopesll y Hac ecmo 8
gude uccedosamesnbCKUX peakmopos 8 Aamamel
u Kypyamose, — ommemusn modepamop ¢opyma,
Ynpasnatowuli dupekmop HIT «AmamekeH», 3a-
cnyrceHHelli sHepeemuk PK Makein Xalipywes.

Ha cerogHsAwWHWA AeHb B aTOMHOM oTpacau PK 3aHs-
T0 6onee 20 000 yenosek, B TOM uncne 15 Tbicay yeno-
BEK OCHOBHOMO NPOM3BOACTBEHHOrO MepcoHana. Takke
6onbluoe uncno cneupannctoB paboraet B HaumoHans-
HOM ALEPHOM LEeHTpe U MHCTUTyTe AfnepHO OU3MKK,
rAe yXe AeCATKM NeT YCNewHOo 3KCNAyaTUpyoTCcA aTom-
Hble PEaKTOPbl, @ TaKKe BbINONHATCA PAaboTbl MMPO-
BOrO ypoBHA B 0bnactn obecneyenna 6He3omacHOCTH
ALEPHbIX IHEPreTMYeCKMX YCTaHOBOK. Pesynbratbl 3TUX
paboT yuMTbIBAOTCA B PAAE MHHOBALMOHHBIX NPOEKTOB
A3C B AnoHWKM, OpaHUMK 1 APYrUX CTPAHaX, C KOTOPbIMM
COTPYAHMYALOT HALLM YYeHble-AAePLLMKM.

Mo utoram ®opyma, aKcnepTbl cAeNaNM PAL, BbIBOAOB,
OTMETVB OYEBMAHBIM POCT CMPOCa Ha 3Hepruio B Kasax-
CTaHe, KOTOpbI TPebyeT AanbHeWLEero pasBuTma aTom-
HOM 3HEPreTUKM KaKk OAHOTO M3 KKOYEBbIX MCTOYHMKOB
971EKTPO3HEPTMN. TaKKe y4aCcTHUKN GOopyMa NoAYEepKHY-
JIN BaXHOCTb COB/IOAEHMA NPUHLMMNOB NPO3PAYHOCTY U
Avanora ¢ obLecTBEHHOCTLIO NMPU Peann3aumm npoek-
TOB B 06/1aCTV aTOMHOW SHEPTETUKM.

dopym CTEMKXONLEPOB MO3BOAWA MPEACTABUTENAM
BCEX 3aMHTEPECOBAHHbIX CTOPOH CObPaTbCA Ha OZAHOW
NAOLWAZKe U B KOHCTPYKTUBHOM K/toue 0b6CyamnTb Kitoye-
Bble aCMeKTbI Pa3BMTMA aTOMHOM SHEPreTUKM B Kasaxcra-
He, NPeAIOKUTb pelleHna ana 3GPEeKTUBHOro pa3suTUA
[aHHOMN OTpacau.

Mpecc-caymba TOO «KAIC»

potential construction of nuclear power plants (NPPs)
in Kazakhstan, participants addressed the concerns
of citizens who remain skeptical about the initiative.
Banu Nurgaziyeva, President of the Civil Alliance of
Kazakhstan, highlighted a key issue:

“The question of building nuclear power plants
in Kazakhstan raises doubts among citizens. Most
of them do not understand the benefits, are
unaware of modern technologies, and unfortu-
nately, lack information about the real economic
advantages that nuclear energy can bring to
the country. If we think about a better future for
our country, it is important to eliminate energy
deficits and dependency. One logical step is the
construction of an NPP”,

Zhakyb Khayrushev, forum moderator, Mana-
ging Director of NPP «Atameken,» and Honored
Energy Specialist of Kazakhstan, supported the
sentiment, emphasizing the safety and envi-
ronmental benefits of NPPs: «If we maintain a
negative attitude toward NPP construction, we
won’t achieve anything in the energy sector or
for the country as a whole. I've personally
concluded that NPPs pose no danger to the
population. They have minimal environmental
impact, as evidenced by our experience with
research reactors in Almaty and Kurchatov. »

Kazakhstan’s nuclear sector currently employs
over 20,000 people, including 15,000 core produc-
tion staff. A significant number of specialists are
also engaged at the National Nuclear Center and the
Institute of Nuclear Physics, where nuclear reactors
have been successfully operated for decades. The-
se institutions conduct world-class research focu-
sed on ensuring the safety of nuclear energy facilities.
The results of these efforts are integrated into innova-
tive NPP projects in countries such as Japan and France,
with whom Kazakhstan’s nuclear scientists collaborate.

Following the results of the Forum, experts drew a
number of conclusions, noting the obvious increase
in energy demand in Kazakhstan, which requires
further development of nuclear energy as one of
the key sources of electricity. The forum participants
also stressed the importance of observing the principles
of transparency and dialogue with the public when
implementing projects in the field of nuclear energy.

The Stakeholder Forum allowed representatives of
all interested parties to gather on one platform and
constructively discuss key aspects of the development
of nuclear energy in Kazakhstan, and propose solutions
for the effective development of this industry.

Press Service of LLP «KAES»
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MHHOBALINANAP
HA3APAAH TbIC KANTMAYbITHIC

*on KosfanbiCbl Kayincisairii Kamtamacbi3 ety — «KAP Logistics»
KaCiNOPHbIHbIH 6acTbl MacenenepiHin, bipi.

KasakctaH Pecnybnunkacbl bac npokypaTypacbiHbiH, 'KYKbIKTbIK CTa-
TACTMKA ’KOHE apHaWbl ecenke any KOMWTETIHIH, [AepeKTepiHe Can-
KeC, bl CaWblH KOM-KeNiK OKUFanapbiHAA 2,9 MbIHHAH acTam aZam Kasa Taybin, 20 MbiHHaH actam agam ap-
TYPAi AeHrenaeri apakat anagabl. OHblH iwiHae wamameH 30%-bl ipi Kapa maameH (IKM) coKTbifFbicy HaTH-
¥KeCiHAE, TaHFbl KIHE KeLWKi KapaHFblIbIKTa HeMece TYHTI YaKbITTa OpbIH anaabl.

Honpapaarbl Kayincisaik aexrevi ¢aktopnapablH, KeweHiHe 6ainaHbicTbl. By Kenik KypangapbiHbiH Tex-
HUKaNbIK afaaibl, KO3FanbICTbl YMbIMAACTLIPY AEHTeNi, KepiHy Xafganbl, coHAan-aK KKO-aaH 3apaan LWekK-
KeHAepre Aep Ke3iHAe MeAnLMHAbIK KOMEK KOPCETY KaHe 6acka Aa MaHbl3Abl acneKTinep.

Hon Kosfanbicbl Kayincisgirive acep eTeTiH Herisri ¢akTopnapablH 6ipi — yi KaHyapaapbIHbIH, Kalblabl-
Mbl. Onapapl nenepi xui 6akplnaycbi3 Kanaplpasbl. DAETTe, Y KaHyapAapbiHbIH, alblNaTblH CYMiKTi OpbIH-
fapbl — Xongap MeH onapabiH, Kueri. COHAbIKTAH, 0N KO3fanbiCbl KAYiNCi34iriH KamTamacbl3 €Ty KoHe
IKM-MeH COKTbIFbICy cangapbiHaH 6onatbiH KO ToyekengepiH asanTy OOWbIHWA anAblH any KYMbICTApPbIH
KYPri3y YIKeH MaHblI3fa ve.

Hon Kosfanbicbl KayincisgiriHi KamTamacbi3 ety xaHe IKM KaTbicybiMeH 6onatbiH KO caHblH a3alTy MakK-
catbiHaa «KAP Logistics» MLC 6actamacbimeH 2019 Xbinbl «Man-)aH AmaH» NUNOTTbIK Kobacbl a3ipseHin,
icke Kocblnabl. *obaHbIH Heri3ri naeacol — ipi Kapa Mangbl KapblK LWAFbIAbICTbIPATbIH KapfFblbayMeH KamTa-
Macbi3 ety 60naTbiH. *Koba asacbiHAA KepPrinikTi TypFbIHAAP apacbiHAA TYCIHAIPY KyMbICTapbl Xyprisinin, IKM
nenepimeH bipnecin *apblK WaFbIAbICTbIPATbIH KapFblibay AalblHAAY Wapanapbl KAPacTblpblaabl.

MHoba 6i3giH TEXHONOTMUANBIK KONAAPbIMbI3FA YKaKblH OPHaNacKaH ayblngapfa TabbiCTbl eHrisingi. «Kas-
atomnpom» YAK AK KomnaHuanap Tobbl apacbiHaa Koba bactanfaH ke3sge «KAP Logistics» XKLWC LWwueni
woHe TaykeH engi mekeHaepiHZeri ¢uanangapbiHa KaKblH OPHANACKAH LapyawbinbikTapaafbl IKM-HbIH
10%-bl  KapblK  LAFbIALICTLIPATBIH  KapFblbaymeH
ababikTanabl. obaHbl icKe acblpy Kongap-
na IKM-meH COKTbIFbICYAbIH, anTap/blKTaM
TOMEHAEYIHE OJKenin, KYKTiH, KeniK Ky-
PanfapbiHbiH, eH 6acTbiCbl, Xyprisywi
MEH KONayLWblIApAbIH,  AeHCcayNbl-
FbIHbIH, CAKTaNyblH KaMTaMacbI3 eTTi.
OKiHilKe Kapai, )KeprinikTiounik
opraHAapbiHbIH, yiaecTipycis oy
6acTama apbl Kapai gambiMazbl.
byriHri TaHga IKM KaTbiCybl-
MeH 6onatbiH KO man wapya-
WbINbIFbl AamblFaH Ka3aKcTaH aii-
MaKTapblHAA KON  Kayincisgi-
ri macenenepiHin, 6ipi 6onbin Ka-
NbIN OTbIp. bi3aiH Taxkipnbe kepceT-
KeHaen, byn xobaHbl pecnybau-
KanblK AEHrENAE EHTi3y KaHe eHip-
NiK Bunik ekinaepiHiH, benceHai Katbl-
cybl KO caHbIH, acipece TYHri yaKbITTa,
anTapAbIKTaN a3anTyfa, KO3fanbiC Kayincis-
AIriH apTTbIpyFfa, a3aMaTTapAblH, }KaHe ManabiH,
eMipi MeH [eHCayNbIFbIH CaKTayFa MyMKIHAIK bepep
eai. bi3 6yn obaHblH, Ha3apAaH TbiC KaAMal, Kyieni
TYPAE *KaNnfacbliH TabaTbIHbIHA YMITTEHEMI3.
«KAP Logistics»
6acnaces Kbiamemi
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WHHOBALUW

HE JOTKHbl OCTABATbCA
bE3 BHUMAHUA

ObecneyeHne 6e30MacHOCTM AOPOMKHOMO ABUKE-
HWA — OAMH U3 [NaBHbIX BONpocos npeanpuatua «KAP
Logistics».

Mo paHHbIM KomuTeTa MO NpPaBOBOW CTATUCTUKE W
cneumanbHbimM ydetam leHepanbHOW NPOKypaTypbl PK,
B [OPOMHO-TPAHCMNOPTHbIX MPOMUCLIECTBUAX EXKEroa-
HO nornbaet bonee 2,9 Thic. yenosek, a bonee 20 TbicC.
MO/YYatoT TPaBMbl PA3NYHOW CTEMEHM TAKECTH, B TOM
yncne okono 30% ATI Ha aBTOMArnCTpanax NPUXoauT-
CA Ha CTONIKHOBEHME C KPpYNHbIM poraTbim ckoTom (KPC),
B CyMepKax (yTpeHHee, BeYepHee) U B TEMHOE Bpems
CYTOK.

CnenyeT OTMETUTb, YTO YPOBEHb H€30MacHOCTM Ha A0-
pOrax 3aBMUCKT OT KOMMNJeKca GaKTOPOB.
9TO TeXHMYecKoe CoCTo-

AHME aBTOMO-
bunen,

YPOBEHb OpPraHM3aLMmn ABUKEHMA, BUAUMOCTb, CBOEB-
PEMEHHOCTb OKa3aHUA MeANLMHCKOWM MOMOLLM NOCTPa-
faswum npu AT n mHoroe gpyroe.

OZHMM M3 OCHOBHbIX (aKTOPOB, OMpeaensawWwmx B
LleNoM MonoKeHne ¢ 6e30MacHOCTbI0 Ha AOpOrax, AB-
NAETCA BbINAC AOMALUHMX ¥XMBOTHbIX, KOTOPOE HE KOH-
TPOAMPYETCA MX BAagenbUamu. M3nobneHHbIM mec-
TOM BbINaca AOMALLUHUX XMBOTHbIX, Kak NPaBuo, AB-
naetca gopora u ee obounHa. Mo3Tomy, BaxkHOe 3Ha-
YEeHMe WMeeT nposefeHNe NPOPUNAKTUYECKOW pa-
60Tbl No obecneyeHnto 6€30MACHOCTM ABMMKEHUA M
CHUKeHwue puckos AT ot ctonkHoBeHuA ¢ KPC.

B uensx obecneyeHus 6e30MacHOCTM AOPOMKHOIO
ABUXKEHNA U MUHMUMM3aLMK yucna ATM, ¢ yyactmem
KPC, Ha Hawwmnx TexHonormyecknx goporax, 8 2019 rogy
no uHuumatnee TOO «KAP Logistics» 6bin paspabo-

INNOVATION

SHOULD NOT BE
NEGLECTED

Ensuring road safety is one of the main issues of
KAP Logistics.

According to the data of the Committee on
Legal Statistics and Special Records of the General
Prosecutor’s Office of RK, more than 2.9 thousand
people are killed in road accidents annually, and
more than 20 thousand are injured of various
severity, including about 30% of road accidents on
highways fall on collision with cattle (Cattle), at
twilight (morning, evening) and in the dark.

It should be noted that the level of safety on the
roads depends

on a

complex of factors.

These are the technical condition of vehicles,

the level of traffic organization, visibility, timeliness

of medical assistance to victims of road accidents
and much more.

One of the main factors determining the overall
road safety situation is the grazing of domestic
animals, which is not controlled by their owners.
The favorite place for grazing pets, as a rule, is the
road and its shoulder. Therefore, it is important
to carry out preventive work to ensure traffic sa-
fety and reduce the risks of accidents from colli-
sions with cattle.

In order to ensure road safety and minimize
the number of accidents involving cattle on our
technological roads, a pilot project “Mal-zhan
Aman” was developed and implemented in 2019
on the initiative of “KAP Logistics” LLP.The essen-

AdepHoe obwecmeo KazaxcmaHa
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TaH W BHEAPEH NWAOTHbIA NPoeKT «Man-KaH AMaH».
CyTb NpoeKTa 3aKN4yanacb B OCHALLEHMU KMBOTHO-
BOAYECKMX XO3AWCTB CBETOOTPAMKAMOLWMMM OLIEAHN-
Kamu ana KPC. B xoze npoekTa bbin pa3pabotaH Kom-
NAEKC Mep, KOTOpbIW BKAOYAN B ceba pa3bACHUTENb-
Hble paboTbl cpeay MeCTHOrO HaceneHus, a TaKxKe Co-
BMecTHas, ¢ xo3aeBamu KPC, pa3paboTka cBeToOTpa-
KaIOLLMX OLLEMHUKOB.

MpOeKT ObiN yCNewWwHo 3anylueH ana cen, bansnexa-
WX K HALIMM TeXHONOrMYeckum goporam. Cpeau rpynn

kKomnaHun AO «HAK «Kasatomnpom», TOO «KAP

Logistics» Ha nepuog, cTapta Npoek-

T3, CBETOOTPAKAOLMMU OLIENHM-

Kamu 6bino ocHaweHo 10% KPC,

YKMBOTHOBOZYECKMX XO3AWCTB, pac-

NONOXEHHbIX BOAM3M K HAWMM puana-

Nam B nocenkax Wwnenn n TaykeH. BHeapeHune

npoekTa obecneynno peskoe cHuKeHne Haesaa Ha KPC

Ha Tpacce, TeM camMbIM, NO3BOAMB 0becneunTb COXpaH-

HOCTb NepeBO3MMOro rpy3a, aBTOTPaHCNOPTHOrO cpes-

CTBa ¥ Camoe rMaBHoOe - 340P0BbA BOAMTENA U MACCANKM-
pOB.

K coxanenuto, Hawa MHULMATKBA, 6e3 KOOPAMHALMH
CO CTOPOHbl MECTHbIX OPraHOB B/ACTW, He MOAYYMAa
AANbHENLWero passuTUA.

B HbiHewHux peaanax, ATM ¢ yuactnem KPC octaetca
bonbloin npobnemoit 6€30MacCHOCTM Ha AOPOrax Mu-
BOTHOBOZYECKMX pernoHoB KasaxctaHa. BeegeHue ato-
ro NPOEKTa Ha pecnybANKAHCKOM YPOBHE, C aKTUBHbIM
y4acTeM npeacTaBUTeNel BAACTU Ha PErMoHasbHOM
YPOBHE, KaK MOKa3bIBAET Halla NPaKTUKa, MOMOr0 bbl
MWHUMM3MPOBATb KONMYECTBO NMPOUCLLIECTBUIA Ha AOPO-
rax c y4actmem KPC, ycunutb 6€30nNacHOCTb ABUMKEHNA,
0C06€eHHO B TEMHOE BPEMSA CYTOK M COXPAHUTb HKMU3Hb M
3[,0pOBbE KaK HaLUMX rpaXKAaH, TaK U COXPAHHOCTb K-
BOTHbIX. Hageemcs, 4To Hal NPOEKT He OCTaHeTCA He3a-
MeYeHHbIM U HaNZEeT CBOE NPOLOMKEHNE HA CUCTEMHOM
OCHoBe.

Mpecc-cayncba
«KAP Logistics»

ce of the project was to equip livestock farms
with light-reflective collars for cattle. The project
developed a set of measures that included out-
reach to the local population and the joint, with
cattle owners, development of reflective collars.

The project was successfully launched for villages
close to our technological roads. Among the groups
of companies of NAC Kazatomprom JSC, KAP Logis-
tics LLP, 10% of cattle farms located near our
branches in Shieli and Tauken villages were equip-
ped with reflective collars during the project launch
period. The implementation of the project en-
sured a sharp decrease in cattle collisions on the
road, thus ensuring the safety of the transpor-
ted cargo, the vehicle and most importantly - the
health of the driver and passengers.

Unfortunately, our initiative, without coordina-
tion from local authorities, was not further develo-
ped.

In the current realities, accidents involving cat-
tle remain a major safety problem on the roads
of livestock-breeding regions of Kazakhstan.The
introduction of this project at the national level,
with active participation of authorities at the re-
gional level, as our practice shows, would help to
minimize the number of accidents on the roads
involving cattle, to strengthen traffic safety, es-
pecially in the dark and to preserve the life and
health of both our citizens and the safety of ani-
mals. We hope that our project will not go to be
ignored and will be continued on a systematic
basis.

Press service
of KAP Logistics
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«CK3-Un JKLLIC-E }KOFAPBI
TEXHONOTMANBIK, LLELLIMAEPA]
TAUANAHY

Kasipri 3amaHfbl 8HAIpICTiK KoMNaHMAnap, CoHblH iwiHae «CK3-U» KLUC, Kayincisaik aeHreiiH apT-
TbIPY, 9KONOTMANbIK CTAaHAAPTTApPAbl CAKTay KOHE KbI3METKepAepAiH AeHCAYNbIFblH XaKCapTy MaK-
caTblHAA MHHOBAUMANBIK Wewimaepai benceHai Typae KongaHagpl.

Mbicanbl, aBTOMaTTaHAbIPbINAFAH amUccuanapabl bakbinay kyneci (ABX) — atmocdepara nacrayuubl
3aTTapAblH, LWbIFAPbINYbIH HAKTbl YaKbIT pexumiHae bakpliayfa MyMKiHAIK GepeTiH TeXHONOrUANbIK,
wewim. byn Kyie CTaLMOHaPAbIK KO34EPAEH LUbIFAaTbIH 3IMUCCUA KOPCETKIWTEPIH YHeMi Kagafanan,
manimettepai KasakctaH Pecnyb6iMKacbiHbIH, IKONOTMANBIK KOLEKCIHIH, TananTapblH CakTai OTbIpbIM,
MEMEKETTIK OpraHaapra Keaen TyYpPAe KeTKi3y YlWiH KacanfaH. KogeKctiH, 418-6abbiHa caitkec, 2021
KbINAbIH, WingeciHe AeniH icke KocblnFaH KacinopbiHaap 2023 xbingaH 6actan ABX opHaTyfa MiHAETT.

«CK3-U» XKLWC 3aHHamaHblH 6yn TanantapbiH opbiHAan, 2023 KbIAAblH, KENTOKCaHbIHAA 3MWUC-
CUA KesfepiHiH OipiHe KyWeHi opHaTyabl askTadbl. 2024 XKbINAblH, KbIpKYAeriHae XYMeHi CbiHaKTaH
OTKI3reHHEH KeMiH, AepeKTep HaKTbl YaKbIT pexumiHae xibepine 6actagbl. byn wapa aimakTafbl
9KONIOTUANBIK aFdalabl }KaKCcapTyFa biIknaa eTin, SMMcCUANapAbiH, PyYKcaT eTinreH HopmanapAaH acbin
KeTy KayniH a3aiTyFa MyMKiHAiK 6epea;.

IKONOTUANBIK MOHUTOPUHINEH KaTap, «CK3-U» MKLUIC asTomaTTaHAblpblifaH MegUUMHANbIK TeK-
cepy ynenepiH (AMTH/IMTHK) eHrisyae. byn kyihenep Kbl3METKEPNEPAiH, Peic anablHAafbl XaHe
PENC COHbIHAAFbI MeAMLMHANbIK TEKCEpYNepiH TipKeyre KemeKTtecedi. ABTOMATTaHAbIPY Xyhenepi
TeKcepy NPOLECiH *KeaenaeTin KaHa KoMmaii, KaTenepaiH, bIkTUManablfblH a3aiTbin, KbI3MeTKepaepre
MeAMLUMHANBIK KbI3MET KepceTydiH, CanacblH XaKkcapTadbl. HacaHAabl UHTENNEKTTI eHrisy aypynapAbl
[AMArHOCTUKaNayFa KOMEKTECIN, KYMEeHi KbI3METKEpPAep apacbiHAafbl aypynapablH, angblH any iciHae
aHaFypAbIM TUIMAI eTea,.

OHaipicTeri Kayincisfik — Ke3 KenareH KacinopblHHbIH, TYPaKTbIAbIFbl MEH TUIMAiNiriHe acep eTeTiH
Heri3ri dakTopnapabiH bipi. Imuccnanapabl 6akbinay KaHe MeAULMHANbIK TEKCEPY KyhenepiHeH backa,
Kayinci3gikTi KamTamacbi3 eTyAiH MaHbl34bl aCneKTinepiHiH, 6ipi — TeTeHWwe KafaannapabiH, Mbicanbl,
KYPEK-KaHTAMbIPAbIK, OKUFANAPAbIH aN4bliH any Wwapanapsbl.

Byn makcatTa KacinopbiHAa AedUOPUANATOPAAP — KYPEKTIH, KaNbINTbl bIpFafblH KanmblHA KeATipyre
apHanfaH MeAMUMHANbIK KYPbIAFblNap OpHaTbiAAbl. Byn annapaTrap KapbiHWanbik Gubpunnauma He-
MeCe TaXWMKapAMA CUAKTbI LUYFbIN KafdaWnapda aca MaHbi3fbl. [MaUMEHTTIH Keyae TOpbl apKbibl
OepineTiH aNEKTPAIK UMMNYNLC KYPEK YCTaMachl Ke3iHAe, acipece yaKblT WeLlyLWi pen aTkapfFaH Kesae,
eMipAi caKTan Kanyfa MyMKiHAIK Oepeai. MyHAaal KabapblK KypeK-KaHTaMbIpabIK aypynapfa Geitim
KbI3METKepAepaiH, KayincisairiH KamTamachbi3 eTyae eTe MaHbl34bl.

Ocbinanwa, AMTX kaHe aednbpunnatopnap CUAKTbI KOFapbl TEXHONOTUANBIK Wewimaepai nanaa-
NaHy KbI3METKepNepAiH emipi MeH AeHcayblFbiHa Kayin-KaTepai 6apbiHLIa a3aiTyFa, eHAipicTeri *Kan-
Mbl KAYiNCi34iKTi XaKCcapTyFa XKoHe TOTEHLWE KafaannapablH, bIKTUMANAbIFbIH TOMEHAETYTE MYMKIHAIK
bepeai.

» HEmn maapndin wensy, 'y
v PRI by
+ B Nputiops
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TOO «CK3-U»
6acnaces Kbizmemi
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33 NOKA3aTeNIAMM IMUCCUI Ha CTaLMOHAPHbIX UCTOYHU-
Kax, YTO NO3BO/IAET ONepaTMBHO MepeaaBaTb AaHHble
rocyAapcTBEHHbIM OpraHam, cobntogas TpebosaHuA
JKonornyeckoro Kogekca Pecnybnunku KasaxcraH. Cor-
NacHo cTtatbe 418 Koaekca, NpeanpuATUA, BBEAEHHbIE
B aKcnayaTaumto go uona 2021 roga, obazaxbl ¢ 2023
roga ycraHosutb ACM.

KomnaHusa TOO «CK3-U» yke BbinonHuna tpebosa-
HMA 3aKOHOAATENIbCTBA, 3aBEPLUMB YCTAHOBKY CUCTEMBI
Ha OLHOM M3 MCTOYHWMKOB 3MMCCMil B Aekabpe 2023
roga. lMocne npoBegeHMA TECTUPOBAHMA CUCTEMbBI C
ceHTAbpAa 2024 ropa, AaHHble HayanM nepeaaBaThbCs
B peXMme peanbHOro BpemeHu. 3Ta mepa yaydywmna
9KONIOTMYECKY0 CUTYaLMt0 B pernoHe u cnocobcteyer
CHUMEHMIO PUCKA NPEBbILEHNA JONYCTUMbIX HOPM Bbl-
6pocos.

Kpome akonornyeckoro MoHutopuHra, TOO «CK3-U»
BHEAPAIOT aBTOMATU3MPOBAHHbIE CUCTEMbI MELMULMH-
ckux ocmotpos (ACMO/3CMO). 31 cuctembl nomora-
0T PErMcTPMPOBaTb NPEAPENCOBbIE U MOCNEPENCOBbIE
MeAMLMHCKME OCMOTPbI COTPYAHUKOB. CuCTeMbl aBTO-
MaTU3aLMM He TONbKO YCKOPAKT NPOoLecc 0CMOTpa, HO
¥ YMEHDBLUAT PUCK OLIMOOK, YNy4Lian KayecTBo Meay-
LLMHCKOTO 06CNyKMBaHWA paboTHWMKOB. BHeapeHue wc-
KYCCTBEHHOTO MHTEANEKTA NOMOraeT B AWArHOCTUKe 3a-
bonesaHui, 4To AenaeT cuctemy b6onee 3pdeKTUBHOM
B NPeAOTBPaLLEHUM 3a60N1EBaHMI CPeAM COTPYAHMKOB.

be3onacHocTb Ha NPOM3BOACTBE ABNAETCA OAHUM
U3 KNto4eBbIX GaKTOPOB, BAMAKOLMX HA YCTOMYMBOCTb
n addeKTMBHOCTb Ntoboro npeanpuatna. NMommumo cu-
CTEM MOHMWTOPUHIA BbIBPOCOB U MEAMLMHCKOTO OCMO-
Tpa, BaXkHbIM acnekTom obecneyeHna 6e3onacHoOCTM
ABNAIOTCA MEPbl NO NPeAO0TBPALLEHNIO YpEe3BblYaHbIX
CUTYaLMK, TaKMX KaK CepAevHO-COCyanCTbie npoucLue-
cTBMA.

[ns 3TOro Ha NPeanpPUATAM OblAK YCTaHOBNEHDI Ae-
dMbpunnaTopbl — MeANLMHCKME YCTPOICTBA, NpesHa-
3HAYEeHHble ANA BOCCTAHOBNEHMA HOPMANbHOTO PUTMA
cepaua. 3TM annapaTbl KparHe BaXKHbl NPU SKCTPEHHbIX
COCTOSIHMAX, TAKMX KaK PUOPUANALMA KENYA0UKOB UM
TaXMKapAMA. INEKTPUYECKUIA MMNY/bC, NepeLaBaEMbI
yepes rpyAHYo KNETKY NaLuMeHTa, MOMKET CNacTh Xu3Hb
npu cepae4yHoM npuctyne, ocobeHHO Koraa cyeT uaet
Ha MUHYTbI. 3T0 060PYLOBAHME UMEET pPeLuatoLLee 3Ha-
yeHue ana obecneyeHna 6e3onacHOCTM PabOTHUKOB,
0COOEHHO Tex, KTO MOABEPIKEH BbICOKOMY PUCKY BO3-
HUKHOBEHWA CepAEYHO-COCYAMNCTbIX 3a601€BaHNIA.

TaknMm 06pa3om, MCNoNb30BaHME BbICOKOTEXHONOMMY-
HbIX PELeHnr, Takux Kak ACMO u pedunbpuanartopsl,
NOMOraeT MMHUMMU3NPOBATb PUCKM ON1A KU3HU U 340-
poBbA PabOTHMKOB, ynyylas 0bLLy0 NPOM3BOACTBEH-
Hyto 6€30MacHOCTb U CHUXKAA BEPOATHOCTb aBaPUMHbIX
CUTyaLMiA.

Mpecc-caywba
TOO «CK3-U»

with the requirements of the Environmental Code of
the Republic of Kazakhstan. According to Article 418
of the Code, enterprises commissioned before July
2021 are obliged to install AEMS from 2023.

SKZ-U LLP has already met the legal requirements
by completing the installation of the system at one
of the emission sources in December 2023. After
testing the system from September 2024, data star-
ted to be reported in real time. This measure has
improved the environmental situation in the region
and contributes to reducing the risk of exceeding
permissible emission standards.

In addition to
environmental OE®UB
monitoring, SKZ-U L NAToP
LLP implements
automated me-
dical examina-
tion  systems
(AMES/EMES).
These  systems
help to record
pre-trip and post- | -
trip medical exami- . &
nations of emp- \%rm=_ {
loyees. Automa- DEFIBRILLATOR
tion systems not
only speed up the examination process, but also re-
duce the risk of errors, improving the quality of me-
dical care for employees. The introduction of arti-
ficial intelligence helps in diagnosing diseases, which
makes the system more effective in preventing di-
seases among employees.

Safety at work is one of the key factors affecting
the sustainability and efficiency of any enterprise.
In addition to emission monitoring systems and me-
dical examinations, measures to prevent emergen-
cies such as cardiovascular accidents are an im-
portant aspect of safety.

For this purpose, the plant has installed defibrilla-
tors — medical devices designed to restore normal
heart rhythm. These devices are essential for emer-
gency conditions such as ventricular fibrillation or ta-
chycardia. An electrical impulse transmitted through
the patient’s chest can be life-saving in a heart attack,
especially when minutes count. This equipment is
crucial to ensure the safety of workers, especially tho-
se at high risk of cardiovascular disease.

Thus, the use of high-tech solutions such as AMESs
and defibrillators helps minimize risks to workers’ li-
ves and health, improving overall operational safety
and reducing the potential for accidents.

Press-service
of SKZ-U LLP
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YHEMZI OUNAY

«MHKan» BK XKLWC yHemai eHAipic KaFmaaTTapbiH benceHai Typae eHrisin keneai. byn KomnaHuara busHec-
npoLecTepai KalTa Kypyfa, eHAipic TMIMAiniriH apTTbipyFa oHe eHbeK eHiMAiniriH KofapblnaTyfa MYMKIHAK
bepai. YHemAi eHAipic MaAEHWETIH eHri3y eHiHaeri yinecTipywi bonat balimaxaHoB KOMNaHWAHbIH, OCbl ba-
FbITTAFbl TOXKIPUOEC MeH KeTicTikTepimeH benicTi.

KomnaHua yHemai eHaipic TakplpblbbiHa 2017 KbiAbl KpI3bIFYLWbIAbIK TaHbiTa bactagbl. CogaH bepi byn
KafuaatTapapbl Y34iKCi3 eHridy ypin Keneai. byn eHAipicTiK WbIfbIHAAPAbI a3aiTy KaHe HAIPICTIK LWbIFbIHAAP-
Dbl KO0 apKbl/bl 63CEKENECTIK apTbIKWbINbIKTbI KaNbINTaCTbIPYAbIH, Heri3ri pakTopbl bongpl.

BypblH Gapablk npouectepai 6actay, Kyprisy aHe OaKblnay KONMEH Ky3ere acblpblaaTbiH. bByn eHaipicTik
yyackenepai apanayabl KaxeT eTTi, an onap 6ip-bipiHeH efayip KaWbIKTbIKTA OpHanackaH. HatuxkeciHae bipka-
Tap KMbIHAbIKTAP TybIHAAAbI, MbICaNbl:

o Microsoft 6araapnamanapbiHAa SPTYPAI INEKTPOHAbI KYKATTapabl KONMEH TONTbIPY.

KaXKeTTi Tapuxmn gepektepai y3ak i3gey.

Aknapart neH *obanapablH MapTebeCiH KaHAPTYAbIH, KMbIHAbIFbI.

PowerPoint popmatbiHAa XKeTiNAIpYyNep Typanbl Npe3eHTaUMUANAPAb! AaMbIHAAY KAXKETTIAIr.
Opbip eHAIPICTIK yyacke OOVbIHLLA KaKCcapTyNapAbl anTa CablH KUHaY, CaKTay

Kafa3 TypiHAeri eTiHILWTepiH TOATbLIPY.
o Karas KyKaTTapabl TipKey XKypHanAapbIHAQA KUHAKTAY XKaHe CaKTay.

CoHAbIKTaH, 0Cbl Macenenepai weuwy ywiH «MHkan» bK XKLC unudpnbik mogynbaep a3ipaen, ®acaHabl MHTEN-
NEeKT TEXHONOMMANAPbIH eHri3yAi Xocnapnan oTbip. byn moaynbaep Keneci MymKiHAIKTEPAI KamTamachbi3 eTes;:
o obanapap! bipbiHFait popmatra Kypy KaHe cyrhemensey.
o Herisri Tangay KypangapblH nanganany.
o [lepekTepai OHNANH peXxMMAe KaHapTy.
o Tapuxu gepektepai cakray.

2024 KblnablH, TaMbI3blHAA LMOPAbIK
PbIHbIH, KOMaHAACbl aBTOP/bIK KYKbIKNEH
Tinepre KyKplKTap 60MbIHLWA MEMNEKETTIK
Tep EHri3y Typanbl Kyanik anabl. Hofapblga
AyNnbAep MeH KacaHAbl MHTENNeKT TeXHONOornaANa
risy «MHkan» BK HLLUC }ymbICTbl aTapabIKTam xe-
HinaeTin, Kobanapabl Kypri3yaiH awbIKTbIFbIH
apTTbIpAbl KIHE MypaFaTTbIK
fepekTepai i3geyre Kete-
TiH YaKbITTbl KbICKApTTbl.
Byn wewim KomnaHusafa anTap-
NbIKTAN OH, 3CEPiH TUFi3iNn, OHbIH, MaKCaTTapblHA e
eTeqi.

He bIKnan

KOMaHaa-

wekTenme, «YHeMAj eHAipic» LMdPAbIK,
MOAYNIH KeTinaipy 6oMbIHLA XKYMbICTbI KanfacTblpyaa. bonawak
KOCMApnapfa KacaHAbl WMHTENNEKT TeXHONOrMANapbiH 3epT-
Tey KoHe 0M1apAbl KOMMaHWUAHbIH, BHAIPICTIK KyieciHe eHrisy
Kipeai. byn Kobanapabl XKyprisy oHe cynMemengey OOMbIH-
A aBTOMATTaHAbIPbINFAH OHNAWH-KOHCYNbTALMANAPAbI anyFa

MYMKIHAIK Bepeai.

«UHKali» BK MLLUC 6acnaces Kbiamemi
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TOO «CN «MHKain» aKTMBHO BHEAPSET NPUHLMMNbI Oe-
PEeX/IMBOro NPOM3BOACTBA, YTO MO3BO/IM/IO KOMMAHUK
nepecTpouTb BU3HEC-NPOLECCh!, NOBbLICUTb 3PPeKTMB-
HOCTb NPOM3BO/ACTBA M YBENNYUTb NPON3BOAUTENIBHOCTb
TpyAa. bonat balimaxaHOB, KOOpPAMHATOP MO BHeApe-
HUIO KyAbTYpbl BepexnnBoro NPpou3BOACTBa, NOAEN-
CA AAHHbIM ONbITOM U AOCTUNKEHUAMMU KOMNAHUMN.

Ewe B 2017 rogy KomnaHuA Hayana MHTEpecoBaTh-
cA Temoi bepexamsoro nponssoacTea. C tex nop uAeT
HenpepbIBHOE BHeAPEHUE 3TUX NPUHLMNOB, YTO CTaN0
KNtoyeBbiM GaKTOPOM CO34aHUA KOHKYPEHTHOTO npe-
MMYLLECTBA 33 CYET CHUMKEHNA CebecTOMMOCTH U yCTpa-
HEeHWA NPOM3BOACTBEHHbIX MOTEPb.

PaHee MHUUMaLuA, BeLeHNEe U MOHUTOPUHT BCEX NPO-
LLECCOB OCYLLECTBAANNCH BPYYHYHO, YTO BK/IHOYAN0 06b-
€34bl MPOM3BOACTBEHHbIX Y4YaCTKOB, PACMONOMEHHbIX
Ha 3HAYUTENbHOM PACCTOAHWUM ApPYr OT Apyra. ITO Npu-
BOAM/IO K PAAY CNOXKHOCTEM, K MPUMEPY, TaKMUX KaK:

o PyyHoe 3anonHeHne pasnnyHbIX INEKTPOHHBIX A0-
KymeHTOB Microsoft.

o [lonrnit nouck HeobXoAMMbIX UCTOPUYECKMX AaH-
HbIX.

o CNOXHOCTb aKTyanu3aumum MHGopMaLLmMm u cTaTy-
COB NPOEKTOB.

o HeobxoAMMOCTb NOATOTOBKM NPE3EHTALMI NO
yayyweHnam B popmate PowerPoint.

o ExeHezenbHbIM cHOp, XpaHEHNE AAHHBIX U MOHM-
TOPVHT MO KaXXAO0MY YNy4LEeHUIO Ha NPOM3BOACT-
BEHHbIX Y4aCTKax.

o CHop NpeanoxeHni No yNy4LWEHNO Ha BCEX
MPOM3BOACTBEHHbIX Y4aCTKaX, BK/KOYaA 3anon-
HeHWe BYMaXKHbIX 3aIBJIEHWUI MHULMATOPAMM
NPeaNOKEHNN.

A LEAN
MINDSET

JV Inkai LLP is actively implementing the princip-
les of lean production, which allowed the compa-
ny to restructure business processes, improve
production efficiency and increase labor produc-
tivity. Bolat Baimakhanov, coordinator for ‘imple-
mentation of lean production culture, shared this
experience and achievements of the company.

Back in 2017, the Company started to be interes-
ted in the topic of lean manufacturing.Since
then, we have been continuously implementing
these principles, which has become a 'key factor
in creating a competitive advantage by reducing
production costs and eliminating production los-
ses.

Previously, all processes were initiated, maintai-
ned and monitored manually, which involved
traveling to production sites that were far apart. This
led to a number of challenges, such as:

e Manual completion of various Microsoft
electronic documents.

o Long searches for necessary historical data.

o Difficulty in updating information and project
statuses.

o The need to prepare PowerPoint presenta-
tions on improvements.

o Weekly data collection, storage and monitoring
for each improvement at production sites.

o Collection of improvement proposals-at all
production sites, including completion of pa-
per applications by proposal initiators.

o Compilation and storage of paper documents
in registers.

AdepHoe ob6wecmeo KazaxcmaHa

WWW.NUCLEAR.KZ

o CBOZ M XpaHeHWe ByMakHbIX JOKYMEHTOB B PEru-
CTpax.

Moatomy, Ana peweHus atux npobnem TOO «C
«MHKal» pa3paboTan UMdpPOBbIE MOZYN W NAAHUPYET
BHEAPUTb TEXHONIOMMU WUCKYCCTBEHHOrO MHTensnekTa. K
CNOBY, 3TV MOZYNM NO3BONAT:

o Co3paBaTb 1 CONPOBOXKAATH MPOEKTHI B €AUHOM
dopmare.

* Mcnonb3oBaTb OCHOBHbIE MHCTPYMEHTbI 411 aHa-
nn3a.

o AKTYyanu3MpoBaTb AaHHbIE B PEXXMME OHNANH.

o ObecneynBaTb XpaHEHNE UCTOPUYECKMX JaHHBIX.

Takum obpasom, yxe B asrycte 2024 roga KomaHaa
aBTOPOB LMPOBbIX Mogynein nonyunna CBupeTensCr-
BO O BHECEHUW CBEAEHMIA B rOCYAAPCTBEHHbLIN peecTp
npaB Ha OObEKTbI, OXpPaHAeMble aBTOPCKMM MPABOM.
BHeZpeHMe BbIlWEyNnOMAHYTLIX MOAYNEN U TEXHONO-
TMI UCKycCTBeHHOro MHTennekta B TOO «CMN «MHKan»
3HQUMTENIbHO YNPOCTUAO PaboTy, NOBLICMAO NPO3pay-
HOCTb BEAEHUA MPOEKTOB U COKPATW/IO BPEMA Ha NMOUCK
APXMBHBIX AaHHbIX. ITO peLleHne NPUHECET KOMNAHWUM
3HAYUTENbHbIN NONOXKUTENbHBIN 3DdEKT, cnocobcTeyA
JOCTUMKEHMIO LIeNen.

BAOXHOBNEHHbIE AOCTUTHYTBIMU pe3ynbTaTamu, Ko-
MaHAa WHKah He OCTaHAB/IMBAETCA HAa AOCTUTHYTOM M
NPOAOAKaeT PaboTy NO yCOBEPLLEHCTBOBAHMIO LdpO-
BOro moagyna «bepexavsoe Npou3BoAcTBO». B nnaHax
— W3YyYeHWe TEXHONOTUI UCKYCCTBEHHOTO MHTENNEKTA
U UX BHeLpeHue B NPOM3BOACTBEHHYIO cucTemy Kom-
MaHWKU. 3TO NO3BONMUT MNOAYYATb AaBTOMATU3UPOBAHHYHO
KOHCY/NbTaLMIO MO BEAEHMIO U CONPOBOMXKAEHUIO MPOEK-
TOB B PEXXMME OHNANH.

Mpecc-cayxucba
TOO «CIl «UHKaii»

Therefore, to solve these problems, JV Inkai LLP
has developed digital modules and plans to intro-
duce artificial intelligence technologies. By the way,
these modules will allow:

o Create and maintain projects in a consistent for-
mat.

o Use basic tools for analysis.

o Update data online.

o Provide storage of historical data.

Thus, already in August 2024, the team of authors
of digital modules received a Certificate of inclu-
sion of information in the state register of rights
to copyrighted objects. Implementation of the
above-mentioned modules and artificial intelli-
gence technologies in JV Inkai LLP has significantly
simplified the work, increased the transparency
of project management and reduced the time
for searching archival data. This solution will
bring a significant positive effect to the company,
contributing to the achievement of its goals.

Inspired by the results achieved, the Inkai team
is not resting on its laurels and continues to work
on improving the digital Lean Manufacturing
module. Our plan is to study artificial intelligen-
ce technologies and implement them in the
Company’s. production system. This will make it
possible to receive automated advice on project
management and support via online mode.

Press service
of JV Inkai LLP
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N1a0sI, byn Yu

OAOaHa=OMBIDBIT, J6MPA06ID6ICMbIK 0iCHeH yu-
~7IUHOPOiH 03HeKep mizicmepi HaHe Kagwﬁranapbl-
1H KagbIHObIFbI MeKcepined ifyn 6y364UmbiH 6aKbI-
iMeH xcypaizinemin EmaHdapmmel mekcepy.
Kot yunuHOp KnanaHHbIH 2ePMemuKasnbiFelH MeK-
> MMMéndfhwpbiﬁadw: Byn ywiH
yunuHopae|aso monr}w/pbmmH 6a/1710H HaHe ap-
Halibl  pedykmopoas”mypamsiH xcylie Kocblaadbl.
beneini 6ip: a'__ T iWiHOe MAMAHOap 2a3 KbiCbiMbi= ES ) o
: CiH._ enuwietioi- #aHe 6aKbinaliosl. Ezep
Hopmamusmep. weziHde bornca; L;Uﬂum),!"‘—_'—-E
cepicmeH emmi Oen caHanaoel, — nenai M
T3 Atom sHepruachl AenapTameHTiHiH «TO¥ bak
KOBACbIHbIK TeX-HIMKanbIK yitnectipywici Kapn
| g I

7207 (99-99) €-
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EcTepiHisre cana KeTeMik, 6TKEH Xblbl a/Fall PET SNeMAIK ToXi- |
pubese K cepTudmKatTay -fanblpb_lnfau UMAMHAPNEpre Xyp- -
it -

1bIpY. apKeiNbl A Tekcepingi. byn makcatra YM3-

¥ﬁopiﬁ61 «MALL3ABO/» KLC rekcadropug ypa- [+
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A pRepAi aliHanAbIpyFa apHanfaH apHaibl KabablK I
AanbiAAaABI” BypbIAFel CTa TTap 6oiibliHWA UUAMHAPAEPAT B8
| KailTa cepTuuKkaTTay YIWiH ©n1apabl 3aybiTTaH LwblFapein, 6ocas

TbiM, MMAPaBANKA/bIK Cbll;lggrap JKYPri3y, KaiTa ToATbipbIN, BaHKKe

JonatklH. PecepTuduraumsra AanbIHABIK KaHTap
I, TapanTap 6ipkaTap OH/NAWH-KEHecTep OTKi3-
eTKEPAepi eHOEKTI KopFay KoHe eHAIpicTik Kayin-
=1 Ci3Aikke KaTbICTbl NpolieAypanap/pl asipneyre Ae Katbictbl. Cep-
| TdnKaumanay pacimaepi askTanfaHHaH KeriH TO¥ BaHKiH ofaH
i¥°9pi naganaHy macenenepi TankbinaHabl. MATATI-HbIH ATOM 3Hep-
T ruacol genaptameHTiHiH, ATL, xoHe maTepuangap 6enimi merek- -
wici, «TO¥ baHKi» xobaebit acHeaepi KnemeHT Xunn KeHec-
TeH Keiiin YM3 ayMarbiHaasel TO i i

— CEPTUBRHKATELY @~ | o

QU" 0bIH | Kay i
) P L ©. &7 = _ i , i@l? bi30iH dae'" _
- : Y g | = § 24 e MeH, #oba meMed  'pemiHde, BaHkmezi
I i \ XA iy mapdbiH_ yibiMOG mgp'b'ﬁlgblﬁ-a monbiK Ka
= T N maramelH, — deq-aman emmi os: ‘Kalima cep
e - = - » ' : kammay cammi GAKMAndb!. LjunuHopaepodi Ke
g RS i ‘  ci meKcepy npouedypanapsi bec H#bindaH KediiH .
MATAT3-HbIH TO¥ BaHkiHe, onepaTtop KbI3MeTiH ar ' B - - & - :  2izinedi, e2ep cmaHAapmmap e32epmece
pua ypaH_‘b,I:‘Gjp UWAMHAPAEPATH eKiHWLD R e . . =
LUmnnnapnepain, 6ipiHwi naptuackiH (24 6ipnik) MATATS-HbIH, KOCanKpl Mepairep komnanuanapbl Ynbi metan- = = Ii M =
~ IYPrvA 3aybITbIHbIH, KbI3METKepaepiHiH, kemerimeH 2023 KblnablH, MaycbiM aiblHAA KalTa cepTudmKaTTaraH. bip = Y ®
// KbINAAH KEMiH KanfaH 36 ULMAUHAP Ae TEKCEPYAEH OTTi.
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CEPTUOUKALINA
NMPOMAEHA

B baHke HOY MATIAT3, onepaTtopom KOTOpPOro Bbl-
cTynaet Ynb6MHCKMIA MeTannypruyeckuin 3aBog,
npowna npoueaypa peceptupuKauum BTOpOH
NapTUM LWINHAPOB C reKcapTopuaom ypaHa.

MepByto NapTUIO LMAMHAPOB (24 eanHMUbI), XpaHsa-
wmxca B baHke, KomnaHuu-cybnoapaaumkn MATATI
NpW coaencTBuM pPaboTHMKOB YNIbOMHCKOrO meTannyp-
TMYEecKoro 3aBoga peceptuouumposanu B uoHe 2023
roga. Yepes rog MHCNEKUMIO NPOLWAN eLwé 36 OCTaBLUMX-
CA LMANHAPOB.
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— B npowsiom 200y Mbl IPOBEPAAU Mo Yemsbipe Yu-
/IUHOPA 8 OeHb, 8 IMOM Pa3, yHce UMes orbim, nosy-
yaemcs pecepmupuyuposams Mo wecmos eouHuy,
lMpoyecc pecepmuegukayuu YuauHOpos8 cocmoum u3
HecKosbKux amanos. CHa4ana YuauHop nepemeuwya-
emcs Ha epawaroujutica ueHmp, amo 0aém 803MOH(-
HOCMb 0718 8U3YA/IbHO20 KOHMPOAA YUAUHOPA CHA-
py¥cu. [lpu nomowu cneyuanbHoz2o 0bopydosaHus
YAbMPa38yKOM MPOBOOUMCHA UHCMEKYUS CBAPHBIX
Weos8 U KOHMPO/b MOAUUHbI CMEHOK YUAUHOPA.

CERTIFICATION
COMPLETED

The International Atomic Energy Agency’s (IAEA)
LEU Bank, operated by the Ulba Metallurgical
Plant (UMP), has completed the recertifica-
tion procedure for the second batch of cylinders
containing uranium hexafluoride.

The first batch of cylinders (24 units), stored
in the Bank, was recertified in June 2023 by IAEA
subcontractor companies with the support of Ulba
Metallurgical Plant workers. A year later, the remai-
ning 36 cylinders underwent inspection.

— Last year, we tested four cylinders a day, and this
time, having already gained experience, we are able
to recertify six units each. The cylinder recertification
process consists of several stages. First, the cylinder
is moved to the rotating center, which makes it
possible for visual inspection of the cylinder from
the outside. Special ultrasound equipment is used
to inspect welds and monitor the thickness of the
cylinder walls. This is a standard non-destructive
testing method. The cylinder is then transported to
a rack, where the valve is checked for tightness. A
system consisting of a nitrogen cylinder and a special
gearbox is connected to it. For a certain period of
time, specialists measure and monitor fluctuations
in gas pressure. If the pressure is within the normal
range, then the cylinder is considered to have passed
the test,— said Carmen Hood, Technical Coordinator
of the LEU Bank project at the IAEA Atomic Energy
Department.

It is worth noting that last year, for the first time
in global practice, recertification was carried out
on filled cylinders. The quality of the welds was also
inspected while rotating the cylinders. To enable
this, specialists from LLP «MASHZAVOD» (a UMP sub-
sidiary) manufactured special equipment to rotate
cylinders containing uranium hexafluoride.

Under previous standards, recertification requi-
red transporting the cylinders off-site, emptying
them, conducting hydrostatic testing, refilling, and
returning them to the Bank. This new approach
significantly streamlined the process. Preparations
for recertification began in January, with several
online meetings held between the involved parties.
UMP employees contributed to developing proce-
dures focused on occupational safety and opera-
tional security.

AdepHoe obwjecmeo KazaxcmaHa

3mo nposepka cmaHAAPMHbIM MemoO0OM Hepas-
pywarowe2o0 KOHMpoa. 3amem YuauHOp MpaHc-
nopmupyemca Ha cmoliky, 20e Ha 2epMemMuUYHOCMb
nposepsemca knanaH. K Hemy npucoeduHaemcs
cucmema, cocmoAawas u3 6aaa0Ha ¢ G30MoMm U crie-
yuanbHo20 pedykmopa. B mevyeHue onpedenéHHozo
gpemMeHU Crneyuanucmel usmepsarom u Habawdarm
3a KonebaHuamu daeneHus 2a3a. Ecau dasneHue 8
npedenax HOpMbl, MO YUAUHOP c4umaemca npo-
weowum nposepky, — pacckasana Kapmen ya, ex-
HUYECKMI KOOpAMHATOpP npoekta «bank HOY» [e-
napTameHTa aTOMHoW 3Heprum MATATS.

HanomHum, 4TO B NPOLUNOM ToZy BrepPBble B MUPO-
BOI NpaKTMKe pecepTuduKaumsa bbina nposeseHa Ha
3aMONHEHHbIX UMAMHAPaX. KayecTBO CBApHbIX LUBOB
OblNI0 TaKXKe NPOBEPEHO C MPOBOPAYMBAHMEM LMIUH-
apos. Ana atoro cneumanuctel TOO «MALU3ABO»
(moyepHee npeanpuatue YM3) M3rotoBuau cneumans-
Hoe obopyaoBaHMe ANA BPALLEHMA LMAMHAPOB C reK-
ca¢pTopnaom ypaHa. Mo npeapiayLwmm CTaHAapTam s
NOBTOPHOW CEPTUPMKALMM LUAMHAPDI HYXKHO OblNo Obl
BbIBO3MTb, OMYCTOLIATb, NPOBOAMTL TMAPOUCMbBITAHUSA,
3aTem 3ano/sHATb U BO3BpawWaTb B baHk. ogrotoska
K pecepTudmKaLmMmM Havanacb B AHBAPE, CTOPOHbI NPO-
BE/W PAL COBELLAHMUI B OHNaWH-pexume. COTPYLHWUKM
YM3 3aBoga Takxke Oblnv 3a4eicTBOBaHbI B pa3pabot-
Ke Npouesyp, KacaroLMXCA OXpaHbl TPyAa U NPOMU3BOA-
CTBEHHOM 6e30MacHOCTY.

Mocne 3aBepLUeHNs npoueayp cepTudmKaLmm cocTo-
Anocb 0bcyxAeHMe BONPOCOB AajIbHEMLWEN 3IKCMAya-
Taumn BHOY. MeHepskep npoekta «baHk HOY», pyko-
BoauTensb cekumn ATLL n matepuanos [enaprameHTa
aTOMHOM aHeprun MATATI KnemeHT Xuan nocne cose-
waHua nocetnn bank HOY Ha TeppuTOpUK 3aBoAa.

— [Moumu name nem baHK ycnewHo ¢yHKYUOHUpY-

em 6naz200apa mexHu4yeckomy codelicmsuto YM3,

Komopelli obecrieyusaem 6e30nacHoe XpaHeHue

mMamepuana. Hawe aeeHMcmao u A, KaK MeHeoHep

npoekma, 0080/16Hbl MeM, KK 0p2aHU308aHbI pabo-
mbl 8 baHke, —ommemus oH. [loemopHas cepmucpu-

Kayus npotideHa. Cnedyrowue npoyedypsl nposep-

KU UYunuHOpos npolidym yepe3 name nem, ecau He

usMeHAMcA cmaHoapmel u He bydem 3ampebosaH
20paHMUpPOoBaHHLIL 3anac.

— Mbi 8bIcoKo ueHuUM peweHue MATAT3 o ebibope

YnbbUHCKo20 Memansnypauveckozo 3a800a 8 Kaye-

cmee onepamopa baHka HOY MATAT3 u 6ydem npo-

00/1#amb 8 NosHOM 0bbeme 8binoAHAMb c8ou 061-

3amenbcmea 8 pamMKax noOMUCAHHbIX coanaweHud,

— otmetun lpeacenatens lMpasneHna AO «YM3»

Ceprei bexkeuKuit.

AHHa YymuHa,
npecc-cayx6a AO «YM3»

After completing the certification procedures, dis-
cussions were held regarding the future operation of
the LEU Bank. Clement Hill, Project Manager for the
LEU Bank and Head of the Nuclear Fuel Cycle and
Materials Section at the IAEA’s Department of Nuc-
lear Energy, visited the LEU Bank on the UMP premises
following these discussions.

— For almost five years, the Bank has been success-
fully operating thanks to the technical assistance
of the UMP, which ensures the safe storage of the
material. Our agency and |, as the project manager,
are pleased with the way the work in the Bank
is organized,» he said. The re-certification has
been completed. The following cylinder inspection
procedures will take place in five years, unless
standards change and a gquaranteed supply is
requested.

— We highly appreciate the IAEA’s decision to select
the Ulba Metallurgical Plant as the operator of the
IAEA LEU Bank and will continue to fully fulfill our
obligations under the signed agreements,— said
Sergey Bezhetsky, Chairman of the Board of UMP
JSC.
Anna Chumina,
Press Service of the UMP
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AOEPHOE WWW.NUCLEAR.KZ
KABAXCTAHA
3AMAHAYM BAFAPTAMANBIK, KAMTAMACI3 ETYA)
MANANAHY HETI3IHAE MbIHKYAbIK KEH OPHbIHbIH
LIbIFbIC YYACKECI MbICA/IIHA «BONKOBIEONIOTMAY
0T3 AK OUNNANBIHBIH }KYMBbIC ICTEY AITOPUTMI

KasaKcTaH Tabufn ypaH Kopbl DOVbIHWA anemaeri KeTekwi opbiHAapAbIH, OipiH neneHeai. COHFbl OHMXKbIA-
[bIKTapZa OHbIH ayMafblHAA MaMaHZAHAbIPbIIFAH TEONOTMANBIK YUbIMAAPAbIH, KOMEriMeH eH, ipi ypaH wWu-
Ki3aTbIHbIH, 6a3acbl Kypbingbl. OCbl XyMbICTapAblH, 6apbICbiHAa ayKbiMabl GaKTiNIK MaTepuan XKuHanbin, apTyp-
Ni alMaKTapAblH reoNornanbiK KypblibiMbl 3€PTTENIN, YPaH KEeH OPbIHAAPbIH i34eyre apHanfaH bipereit 6on-
KaMZIbIK KOHLEeNUMAnap xacanabl.

«Bonkosreonorna» AK — KaszaKCTaHHbIH ipi reonornansik 6apnay komnaHuackl, «KasaTomnpom» KoMnaHus-
CbIHbIH, eHLWinec KacinopHbl. KOMNaHuA ypaH aHe b6acka Aa nanganbl Kazbanapabl 6apnay KaHe urepy xy-
MbICTapPbIH KYPri3eAi, COHAAN-aK PafMO3KONOTUANDIK 3epTTeynep MeH bypfbinay KYMbICTapbliH aTKapagbl.
2024 KbinFbl KOMMNAHWAHBIH, Heri3ri }obanapbiHbiH, 6ipi — MHKaM KeH opHbiHbIH NO2 yyacKeciHaeri ypaH Ko-
pbiH bapnay. byn 3epTTeynep enpiH ypaH mMuHepangblk 6asacblH HblfalTyFa bafbiTTanbin, angafbl XKbliga-
pbl afKTa/IMaK. YpaH KeH opblHAApbIMeH KaTap, «Bo/sKOBreonorua» mbiC NeH NOAMMETANN KEH OpbiHAAPbIH
6apnay, Cy XMHAy YHFbIMANapblH Cany aHe Tay-KeH Bypfbinay KababIKTapblH KypAeni XeHAeyAeH eTki3y
YKYMbICTapbIMeH aiHanbiCaabl.
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Cypem 1 — MbIHKYObIKmbIH LLIbIFbIC yYaCKECiHIH KeH OpHbIHbIH OPHAAACY Cbi30aCh

2025 KblnFa Kapa KOMMNAHWUAHbBIK, MaKCcaTbl — ypaH reoforMaAChl CanacbiHAa KeTeKLWi Ky3blpeTTiaik opTabl-
FblHa alHany, KaTTbl Manganbl Ka3banapMeH KYMbIC iCTey TEXHOMOTMANAPbIH KETINAIPY KIHEe 3Konorus-
NbIK acepai 6apblHWa a3anTy. «Bonkosreonorma» ¢uanangapbl KasaKCTaHHbIH, apTypAi aiMaKTapbiHAa op-
HanackaH, byn 6apnbik Heri3ri reonoruanbik 6afFbITTapAbl TUIMAI KAMTYFa MyMKIHAiK Bepeai.

OpTanblk Toxipubenik-agictemenik akcneamumsa (OT93) — ypaH OHAIPY canacbiHa epeKlle Hasap ayaa-
PbiM, reoNornANbIK BGapnay KymbiCTapbIMeH alHanbicaTbiH Ka3aKCTaHHbIH, ipi KOMNaHWANAPbIHbIH, bipi «Bon-
Kosreonorna» AK KypambiHa Kipeai. OTO3-HiH Heri3ri miHAeTi — Ka3aKkCTaHHbIH, yYpaH CanacbliHblH, TYPaKTbl Aa-
MYbIH KamTamacbi3 €Ty YWiH reonoruanblk bapnay KoHe 3KONOTWUANbIK 3epTTeynepai Kongay KaHe XKysere
acblpy. JKCneauumaHbliH, 6acTbl MiHAETTEpiHe ypaH KopnapblH bafanay YWiH TeXHWKaNblK-3KOHOMMUKANbIK
Herisgemenep asipney, KeHAEPAiH 3epTXaHaiblK CbIHAKTAPbIH KYPri3y KaHe ypaH KeH opblHAApbl OOMbIH-
LA reoNornAnbIK ecentep AanblHAAY Kipeai.

Kasipri yakbitta OT93 duamanbiHbiy, 2024 *binfFbl obanapbiHbiH, 6ipi MbIHKYAbIK KeH OPHbIHbIH, LLUbIFbIC
yyacKeciHAeri erxein-terkenni bapnay XKyMbICTapbiHbIH, HaTUXKenepi boibiHWA ecenTep AaiblHAayfa bafbiT-
TanfaH. byn KymbICTap ypaH KOpbl MeH pecypcTapbiH, COHAAN-aK inecne nangansl KOMNOHEHTTEPAI ecenTeyai
KamTuapbl.

MbIHKyAbIKTbIH, LLbiFbic yyackeci — Ka3aKkcTaHaa OpHanackaH, Tabufn pecypctapfa, COHbIH iWiHAE ypaHfa
6aii aiMaKTafbl ypaH KEH OpHbl. byn yyacke ypaH KeHAEpiH 6HAIPY KaHe KaiTa eHaey benceHai XKyprisinin
YKaTKaH KeH, Kenemai reonoruanbik dopmauusaHbiH 6ip beniri 6onbin Tabbinagpl (1-cyper).

AdepHoe obujecmeo KaszaxcmaHa
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LUbIFbIC y4acKeCiHAE ypaH ep acTbl Waimanay aaicimeH eHAipineai, aereHMeH 6acTankplga awWblK eHAipy

MYMKIHAIr KapacTbipblafaH 60natbiH. byn agic aKonoruanbik TypfblaaH Ta3a 6onbin ecentenegi, cebebi on 'E
epaiH beTki kabaTbiH Oy3yApl KaHEe KanAbIkTapAblH KenemiH asaitadbl. feonorusnbik b6apnay kymeictapsl 2
bapbiCbiHAa HEri3ri reonornANbIK Kafgannap 3epTTenin, KeH KabaTTapbiHblH, aKblH rOPU3OHTaNAbl OpHa- &
NacKaHbl aHbIKTandbl. Pyaanbik 3anexaepaid, MopponoruacbiH 3epTrey ekiHwi AeHreitaeri 6apnay Topnapbl- =
HbIH AeTanu3aumuacbiHa Toyendi 60nAbl kaHe Kymapl Kabatrapaa KanbinTacatblH TMAPOTEHAIK ypaHKeH 8
OpbIHAAPbIHbIH, TOH epeKLwenikTepiH KepceTTi.
AlnTa KeTy Kepek, Kasipri yakbiTTa Gpu3nKanbik epictepai uMdpbik
TipKeyre HerisgenreH WHTepnpeTauMa JAICTepiH XeTinaipyai Xan-
FACTbIPY XaHe ACTYPAi rpaduKanbIK 94iCTEPMEH KaTap KOMMNboTep- AtomGeo
NiK TexHonoruanapabl 6enceHai Typae KONAaHy KaxeT. byn TexHu-
Ka MEeH 3pTYpAi XKYMbICTapZbl YMbIMAACTbIPYFa, AEPEKTEPLI eHAeyre
}KOHEe ONapAblH, MHTEPNpPEeTaLMACbIHA MYKUAT Kapayabl Tanan etea,.
WUHTepnpeTauma aaeTTe KeweHAi 60nbin Tabblnagbl KaHe apTypAi
AEPEKKe3AEePAEH anbiHFaH ManiMeTTepAiH 6apabifbiH eckepedi. MyH- Mapinfo
Aan MiHAeTTepAi Wewy YWiH aknapaTtTbl TUIMAI 6HAeyre XaHe Tan-
AayFa MyMKiHAIK 6epeTiH AtomGeo bafgapnamanblk KamMTamachi3 etyi
KONAaHblnagpl.
AtomGeo — «KasaTomnpom» KOMMNAHUACLI 93ipaereH, reonornanbik
AepeKTep MeH pecypcTapabl 6acKkapyFa apHanfaH aknapaTTbiK KyWe.
Byn Kyhe ypaH KeH OpblHAAPbl Typanbl AEPEKTepre OPTa/blKTaH-
AbIPbINFaH KOMKETIMAINIKTI KaMTamacbI3 eTin, eHAIpy aHe mouuto- Cypem 2 —EGFQGPﬂaMaﬂbIK Kammamacsis
PUHT yaepicTepiH OHTaMNaHAbIPYFa MYMKIHAIK bepes,. emyrapekemmecy
AtomGeo xyiieciHiH, Heri3ri yHKUMANapbI: anzopummoepitit bipi
o leonoruanbik 6apnay AepekTepiH KUHAKTaWAbl, COHbIH, iWiHAE KbIHbICTAPAbIH, KYypaMbl, re0N0rMANbIK Ky-
PbINbIMAAP KIHe BaCcKa Aa ManiMeTTep Typasbl aknapar.
o [eonorvanbik NPoOLECTEPAi TaNAayFa KaHe MoAenbaeyre MyMKiHAIK Gepeai, Oyn KeH opbiHAAPbIHbIH d/e-
yeTiH baFanayra KemekTecesi.
o KapTorpaduanbik aHe KEHICTIKTIK AepeKTepAi MHTerpaumananabl, 6yn reorpaduanbik aknapatTbl BU3ya-
NM3aLMANaYFa KIHE Tandayra MyMKIHAIK bepesi.
o YpaH ¥aHe 6acka Aa nangansl KazbanapaplH KOPAapbIH ecenke anyabl Konaanabl, 6yn 6ackapyLwbiibiK Le-
wimaep Kabblngayaa MaHbi34bl pen aTkapagbl.
5¥]‘| ).Kyﬁe |-(|a3a|.§c'|'a|.||.||:,||.|| Tabn- & Aromlec 2 PostrgeSQL - mectopoxaenue: Meimkyayx BocToumsiii
fN pecypcTapbiH TVIiM,CI,i 6aCKapy_ Daiin Mecmpoxqeuue Dawrbie Mnaw  Paseeaxa [obeiua  Cnpasounmkm  Hactpoiika 7
[la JHEe ypaH er'lpy canacblH- % Ol Nacnopr | KHA | MuknunomeTpus | PU apyrix an. | Kepw | Mnawwer | Newarssi nacnopr
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* ﬂepeKTepAl caKlTay & KOHTpONbL WenoCTHOCTH ;;g;
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AtomGeo Maplinfo 6argapnama- S
CbiHAA OHAENreH reogepekTepai 4500
MMMOPTTal anagbl, Oyn KeH OpbIH- 3500

3000

Aapbl, reonorus, MHPPaKypbliabIM
KIHE 3KONIOTUA Typanbl AepeKTepai
KeleHAi Tanaay YwWiH GipikTipyre MymMKiHaik bepesi.

MaplInfo 6afmapnamacbl — 6yn KeHICTIKTIK AepeKkTepai BU3yanu3aLmManayFa KaHe Tangayra MyMKiHAiK be-
peTiH reorpaduanblK aknapaTTbiK Kyie (FAM) bafgapnamanbik KamTamacbi3 ety. On nanganaHylbinapa
bapnay oHe TEXHONOTUANbBIK YHFbIMaNap, KUManap, reosorusabiK KaHe TEXHONOTUANbIK 610KTap 6oMbiHIWA
KEPHHIH, reoNornaANbIK CbiHAManapbiH 6HAeYy, Tanjay KoHe apanblk rpaduKanblkK KypblabiCTapabl XKyprisyre

Cypem 3 — AtomGeo Hezi3ei hyHKYuANaps!
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apHanfaH TONbIKKaHAbI GYHKLMANGP KUBIHTbIFbIH YCbIHAaAbl. Byn MymKiHAIKTep ypaHAb! i3aey, baranay, 6apnay
YKOHE eHipyaiH 6apAbIK Ke3eHaepiHAe KoNAaHbINaabl.

MbIHKYAbIK TOPU30HTbI, KEH OPHbIHbIH, HEri3ri pyAanbl KabaTbl, CONTYCTiK-LWbIFbIC KIHE AepPNiK MepuanaHanb-
Abl OafbiTTafbl ©3€H afblHAApPbl 6ap annoBManapl Kyie WweHbepiHAe KanbiNTacKaH. byn ropuMsoHTTa eKiHwi
[opexeni eki LUMKN aliKblH KepiHeni, onap eki-6ec anemeHTapabl UMKNAEH (PUTMAEPAEH) Typadbl. D4eTTe,
OYN UMKNAEP SPTYPAI TYMIPLIIKTI KMbIPLbIK Tac NeH ManTaTac Kypamabl KymaapaaH 6acTtanbin, opTalla XKaHe
yCaK TYMIpLWIKTIi KYMAAPMEH Hemece ca3fapMeH (aneBponennTrepmeH) askTanagbl. Keit kepnep-
; z T o L€ 3NeMEHTap/bl UMKAZAAP TbIFbI3 dPTYPAi TYMipLUiK-
ELL P N B Ee| i it T ey U 0 ol i Gl PR Ny . h
TR s oo s e e e Ti KymTacTap KabaTTapbimeH 6eml-|ep,|, onapablH 6asa-
S R Cbl KAPOOHATTbI LLEMEHTNEH HblFalTblAFaH (4-cyper).
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e 11 1D B0 Sd MRSy o SRR N I Hocnapaa 6apnbik KeH KeH OpblHAAPbl Y3bIHAbIFbI
MeH eHi B6oVibIHLLIA epeKLLeneHeTiH opamMa KonakTap Ty- B e R e S ———— m'ﬂ_,,_,,.m,,;.mmmi_,‘_

ola
T f
B0 L Ao AL e .

| i 00 K (R L 8 SRR S TR piHae bepinreH. KengeHeH, KMMaga onapAablH, MTONO- _ TR
i T YO N PRGOSt V. S e rMAnbIK, BenrinepimeH aHbIKTanaTblH  MOPPONOrMACHI
apTypAiniriMeH epekweneHeni. Mannbl anfaHaa, Kew 5
OPHbIHbIH, LWeriHginepi a4eTTe acUMMETPUANbLIK, Je- :
dopmaumanaHfaH KaHe KaTnapnaHfaH Hemece Oip-
BipiHe aKblH OpHanackaH bipHelle opamaapablH KOM- ' '
OuHaumAacbiH BenHenenTiH Bipkenki emec opamaap v, S
TypiHAe bonagpl. NS
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Cypem 4 — Lllbirbic yyackeciHin npoguni 6olbiHwa
UMOoA02UANbIK-unbmpayuanay benimi

Gy W

Cypem 6 — XocnapOdarbl KepiHic ppazmeHmi:

Micromine 6afgapnamacbiHAarbl KapKacTblK MO- , . _
a) Buzexc Micromine 2eonozausinbik 610KkmMapOblH KApKacs! 6) Mapinfo 2zeonoeuansik 6iokmapel

nenb — 6yn WeiFbic yyackeciHAaeri ypaH KeH opbiHAa-
PbiHbIH, AEPEKTEPIH 3epTTey XKaHe Tangay YWwiH ap-
HaNFaH reonormaAnbik 6A0KTapAbl KYpPbIIbIMABIK Nanaa-
NaHy aaici. byn mogenb yHFbIManap, KypblibIMAbIK
bettep koHe backa Aa cunaTTamanap AepeKkTepiH
nanganaHa oTbIpbIM, SPTYPAi TEONOrMANbIK HbICAH-
AapAbiH yw enwemai (3D) moaenbaepiH )acayra Mym-
KiHaiKk 6epedi. MyHaain mogenb reonoruanbik 6ap-
Nay npoueciHae anblHFaH OapAblK aknapaTTbl ecke-
pe OTbIPbIN, PYAANap MeH XbIHbICTAp CUAKTbI SPTYPAI
reonornanbik  BipnikTepaiH, LeKapanapblH  KamTybl
MYMKiH (5-cypeT).

CanbicTbipmanbl 6afanay ywiH 6NOKTbIK MOLENbAH,
Ma3MyHbIH TeoN0ruUANbIK BA0KTapAbIH pe3epBTikK dAici
BoVibiHIWa ecenTenreH KOpAapMeH CanbiCTbipy MaKca-
TbiHAA X reonoruanbik 610K TaHAangbl. [epektep
©N10KTapbIHbIH, KapPKaCTblK MOAENbAEPI KYPbINAbI (6-Cy-
peT).

Micromine 6afmapnamacbl e3 aepektepiH Maplinfo
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Cypem 7 — bapnay yHFeIMAAapbIHbIH npogusi 6oliviHwa KeciHdideai 610K ynziciHiH KepiHici
a) Buzekc Micromine, 6) Mapinfo
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KON4aWTbIH popmaTTapFa 3KCNOPTTan anagpl, COHAAN-
aK Kepi baFbITTa AepekTep aMacy MymKiHairi 6ap. byn Micromine nainganaHywblnapbiHa 634epiHiH reonoruanbik
nepektepiH Maplinfo GafgapnamacbiHAa BM3yanu3aumanayra KoHe KeHICTIKTIK Tangay Kyprisy YIWiH OHbIH,
MYMKIHAiKTEPIH NaiganaHyFa MyMKiHAiK bepeai.

BAOKTbIK Mogenbait npodunb bovbiHWa Bapnay yHFbiIManapbiHA COMKEC KMMaZafbl KepiHiCi reonoruanbik,
KabaTTap MeH KypblibiMAapablH rpadvKanbik 6einHeci peTiHae YCbiHbIAYbl MyMKiH. MyHAaW KMMa apTypAi Xbl-
HbICTAap MEH pyAanblK AeHeNepAiH, KeHiCTIKTIK TapanyblH, 0OnapAblH KaAblHAbIFbI MEH LWeKapanapbIH, Xaty niwi-
HiH, TEKTOHMKaNbIK OY3blNbICTapabl, 6aibITy XKaHe MUHEpPaNAaHy alMaKTapbiH KepceTeai (7-cyperT).

YNKeH OepeKTep MMbIHTbIFbIMEH, MbICanbl, TeONOrMANbIK Gapnay AepeKkTepimeH Xymbic ictereHae, Micro-
mine 6afgapnamacbiHaH anbiHFaH aepektepai Maplinfo KyieciHe nHTerpaumanay api Kapai Tangay aHe BU3y-
a/M3auma YLWiH nangansi.

AdepHoe obujecmeo KaszaxcmaHa

KOPbITbIHADI

Ocbinanwa, Mapinfo meH AtomGeo WMHTErpaumAcbl reonormANbIK 3epTTeyNep MeH KeH OpbliHAAPbIH ure-
Py CanacbiHAAfbl XYMbICTbIH, TUIMAINITIH alTapAbiKTak apTTbipagbl. Micromine meH Maplinfo Gipre Tuimai
YKYMbIC iCTen, reonornAnbiK AepekTepai TOAbIK TYCiHiN, onapabl BU3yanusaumanayabl Kamtamacoi3 etedi. byn
reonornaAnblk 6apnay aHe Tay-KeH ici canacbiHAAFbl MAMaHAAPFa KEHICTIKTIK Tangay MeH reoNornanbik MOAENb-
AEepre Heri3AenreH HefFyp/IbIM HerisAenreH wewimaep Kabblngayra MyMKiHAIK 6epeai.

H.A. Acupbek,
«Bosnkoszeonoaua» AK
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ANNTOPUTM PABOTbI PUNUANA ALGORITHM OF WORK paA BKAIOYAeT MOACYET 3anacoB WM Pecypcos ypaHa, a  The property is part of a larger geological formation
AO «BOTKOBTEONIOTUA» uoma OF THE BRANCH TaK¥Ke COMYTCTBYHOLLMX NONE3HbIX KOMMNOHEHTOB Ha Boc-  where uranium ores are actively mined and processed
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HA NPUMEPE YHACTKA
BOCTOYHbIM MECTOPOXAEHUA
MbIHKYAYK C UCNO/Ib3OBAHUEM
COBPEMEHHbIX 1O

KasaxcTaH 3aHMMaeT O4HO M3 BeAyLLMX MeCT B Mupe
no 3anacam NPUpPoAHOro ypaHa. B nocnepgHue pecatu-
NEeTUA Ha ero TeppUTOPMUM C NOMOLLBIO CNeLuanusnupo-
BaHHbIX FEONIOMMYECKMX OpraHM3auui bbina cos3faHa
KpynHeWLwan 6a3a ypaHOBOro cbipbsA. B npouecce 3tnx
PaboT HaKOM/JEH OrPOMHbIA QaKTUYECKWIA MaTepuan,
M3y4YeHO reosorMyeckoe CTPOEHUE Pas/IMYHbIX perno-
HOB ¥ pa3paboTaHbl YHWMKaNbHbIE MPOrHO3HbIE KOHLEN-
LMK ANA NOMCKA YPaHOBbIX MECTOPOXKAEHWNA.

AO «Bonkosreonorva» — KpynHaa reonoropasseoy-
HaA KomnaHuA KasaxcTaHa, ABAAIOWAACA A0YEPHUM
npeanpuatnem «Kaszatomnpom». OHa BbINoNHAET pabo-
Tbl NO pPa3BeaKe U Pa3paboTKe yPaHOBbIX U APYrUX Me-
CTOPOXAEHMWI, a TaKKe MNPOBOAMT PaZMO3KONOrMYe-
CKMe uccnenoBaHua v bypeHve. OAHUM U3 KIKOYEBbIX
npoekToB Komnanuu B 2024 rogy ctana passeaka ypa-
HOBbIX 3aMacoB Ha y4acTke N22 mectopoxaeHns MHKaMl,
rae MccnefoBaHWE HaMpaBNEHO Ha YKPenaeHne mu-
HepanbHOW 6a3bl ypaHa CTpaHbl M 3aBeplimnTca B 6au-
anwwue rogbl. NMMOMMMO YpPaHOBbLIX MECTOPONKAEHWA,
«BonkoBreonora» 3aHMMaeTca pa3BeaKou MeHbIX U
NOMMETANIMYECKMX 3a/IEXKEN, A TaKKEe CTPOUTENbCT-
BOM B0Z03ab0PHbIX CKBAXKMH M KanMTa/bHbIM PEMOH-
TOM ropHobypoBoro obopyaoBaHms.

Ha 2025 rog KomnaHuA CTaBUT Le/b CTaTb BEAYLLMM
LLEHTPOM KOMMETEHLMIA B YPaHOBOW re0Norunm, ynyd-
LAA CBOM TEXHONOTMM AN pPaboTbl C TBEPAbIMK NoNe3-
HbIMWU MCKONAEMbIMU U MUHUMMU3NPYA 3KONOTUYECKOE
Bo3gencteme. dunnanbl «Bonkosreonormm» pacnono-
YKEHbl B pa3HbIX permoHax KasaxctaHa, 4to nossonser
9$PEKTMBHO OXBaTbIBaTb BCE K/HOYEBbIE T€0NOTNYEC-
Kue HanpasieHus.

LleHTpanbHaa OMNbITHO-METOAMYECKaA 3KCneanuma
(LLOM3) sBnsetca vactbto AO «Bonkosreonorma» —
KPYNHOWM Ka3axCTaHCKON KOMMNaHWUMW, OPUEHTUPOBAHHOM
Ha reonoropasBefoyHble pabotbl, 0cobeHHO B 0bnacTu
£06b1un ypaHa. OcHoBHaA 3agava LLOMI — obecneyve-
HUe ¥ NOAAEpPMKKA reoNoropasBefoYHbIX U KoNornye-
CKMX WUCCNeA0BaHUM ANA YCTOMYMBOTO PA3BUTMA ypa-
HOBOW oTpacau KasaxctaHa. OCHOBHbIE 334a4mM IKCne-
AMUMN BKAKOYAKOT CO34aHNE TEXHUKO-3KOHOMMYECKMX
060CHOBAHW ANA OLEHKM YpaHOBbLIX 3aMacoBs, NpoBe-
LeH1e NabopaTopHbIX UCCNef0BAHMI PyAbl M NOAFOTOB-
KY reon0rnyeckmx OT4ETOB N0 MECTOPOXKAEHUAM YPaHa.

B HacToAlwee BpemA OAMH M3 MPOEKTOB ¢uanana
LLOM3 B 2024 rogy aKTMBHO COCPeAOTOMEH Ha NoAro-
TOBKE OTYETOB MO WTOTram AETaNbHOM Pa3BeKM, KOTO-

OF JSC «VOLKOVGEOLOGIYA» CEME ON
THE EXAMPLE OF THE VOSTOCHNY SITE
OF THE MYNKUDUK DEPOSIT
USING MODERN SOFTWARE

Kazakhstan takes one of the leading places in the
world in terms of natural uranium reserves. In recent
decades, the largest base of uranium raw materials has
been created within the territory of RK with the help
of specialized geological organizations. In the course
of this work, huge actual data has been accumulated,
the geological structure of various regions has been
studied and unique predictive concepts for the search
for uranium deposits have been developed.

Volkovgeologiya JSC is a major geological explora-
tion company in RK, which is a subsidiary of Ka-
zatomprom. The company is engaged in exploration
and development of uranium and other deposits, as
well as radioecological research and drilling. One of
the company’s key projects in 2024 was the exploration
of uranium reserves at the Inkai #2 site, where the
study is aimed at strengthening the country’s uranium
mineral base and will be completed in the coming
years. In addition to uranium deposits, Volkovgeolo-
giya is engaged in exploration of copper and po-
lymetallic deposits, as well as construction of water
wells and overhaul of mining drilling equipment.

For 2025, the company aims to become a leading
center of competence in uranium geology, impro-
ving our technologies for working with solid mine-
rals and minimizing environmental impact. Volkov-
geologiya’s branches are located in different regions
of Kazakhstan, which allows it to effectively cover all
key geological areas.

The Central Experimental and Methodological Ex-
pedition (CEME) is part of Volkovgeologiya JSC, a
major Kazakhstani company focused on geological
exploration, especially in the field of uranium mining.
The main objective of the CEME is to provide and
support exploration and environmental studies for the
sustainable development of the uranium industry in
Kazakhstan. The main tasks of the expedition include
creating feasibility studies for estimating uranium
reserves, conducting laboratory studies of ore and
preparing geological reports on uranium deposits.

One of the CEME Branch’s 2024 projects is cur-
rently actively focused on reporting the results of
detailed exploration, which includes estimating ura-
nium and associated mineral resources and reserves
at the East Area of the Mynkuduk site.

East Mynkuduk is a uranium property located in
Kazakhstan, a resource-rich region, including uranium.

AdepHoe obuwjecmeo KaszaxcmaHa

TOYHOM Y4aCTKe MECTOPOXKAEHNA MbIHKYAYK.

BocTouHbIN MbIHKYAYK — 3TO YPaHOBbIN Y4aCTOK, Ha-
xopAwmica B KasaxctaHe, B permoHe, 6oratom npupoa-
HbIMM Pecypcamm, BKKOYAA ypaH. ITOT y4acTOK ABNAET-
A YacTbto bonee 0bLWIMPHON reonornyeckor opmauuy,
rae aKTMBHO OCYLLECTBAAETCA A0bOblYa U NepepaboTka
ypaHOBbIX pyz4 (PUcyHOK 1).

ye.3amanum® ™

(Figure 1).

At the Vostochny site, uranium is mined using an in-
situ leaching method, although open pit mining was
initially considered. This approach is considered to be
more eco-friendly as it minimizes ground disturbance
and reduces waste. During the exploration work, the
main geological conditions were studied, and the

Sl

. 0 Meruua

PucyHok 1 — Cxema pacronoxceHus y4acmka Bocmousili mecmopoxcdeHus MblHKYydyK
/ Figure 1 - Layout of the Vostochny area of the Mynkuduk site

Ha yyacTke BOCTOYHbIN ypaH M3BAEKaeTca C Nomo-
LWbl0 METOAa MOA3EMHOrO BbILLENAYMBAHUA, XOTA W3-
HaYa/IbHO PACCMATPMBANACh BO3MOXHOCTb OTKPbITOW
£o6blun. ITOT Noaxoa, cumtaeTca 6onee 3KONOTMYECKM
YMCTbIM, TAaK KaK OH MUHMMM3MPYET paspyLleHue no-
BEPXHOCTM 3eM/IM U CHUXKaeT obbem 0oTxoaoB. B xoae
reos0ropasseAoyHbIx paboT 6blan U3yveHbl OCHOB-
Hble reos0rMyeckne ycaoBuA, U yCTaHoBAEHO 6au3ro-
PU30HTaNbHOE 3aNeraHue PyAoHOCHbLIX cnoes. Mccne-
A0BaHNe MopdONOrUM PyAHBIX 3a/1eXKeN 3aBUCENO OT
AeTanun3aunmM pasBefoyHbIX CeTel BTOPOro YPOBHA M
BbIABMNO XapaKTepHble 0COOEHHOCTU -

APOTeHHbIX YPaHOBbIX MEeCTOpOKae-
HUI, 06PA3YIOLLMXCA B MPOHULIAEMbIX
necyaHbIX NaacTax.

Ba*KHO OTMETUTb, YTO B HAcToALLEE
Bpems HeobxoaMMo NPOAONKATb CO-
BEPLIEHCTBOBATb METOAbl WHTEp-
NpeTaLmnM, OCHOBaHHbIE Ha LMG-
POBOM perucTpaumm puUanyecKkmx
nonei, MU akTMBHO MNPUMEHATb
KOMMbIOTEPHbIE TEXHONOTUM Ha-
pALY C TPAAMUMOHHbIMK rpadu-
YecKUMM MeToZamu. ITo Tpeby-
€T BHMMATENbHOTO MOoAXoAa K

AtomGeo

Maplnfo

PETYINPOBAHNIO  TEXHUKW, OP-  pycyrok 2 — OOUH U3 a120pUMMO8 83GUMO-
Oetimcmaus 10 / Figure 2 — One of the
software communication algorithms

raHM3auMyM PasnyHbIX pabor,
06paboTKe AaHHbIX U UX UHTEP-

near-horizontal occurrence of ore-bearing layers
was established. The study of the morphology of ore
deposits depended on the detailing of the second-le-
vel exploration networks and revealed the characte-
ristic features of hydrogene uranium deposits formed
in permeable sandy beds.

It is important to note that nowadays it is necessary
to continue to improve interpretation methods based
on digital registration of physical fields and actively
apply computer technologies along with traditional
graphical methods. It requires a careful approach to
the regulation of techniques, organization of various
works, data processing and interpretation, which
is usually complex and takes into account all data

obtained from different sources. In order to solve

such tasks, AtomGeo software is used,
which helps to efficiently process and
analyze information.

AtomGeo is an information sys-
tem developed by Kazatom-
prom to manage geological da-
ta and resources. It provides
centralized access to data on
uranium deposits, which allows
optimizing mining and monito-
ring processes.

Main functions of AtomGeo:

o The system stores exploration
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npeTaumum, Kotopas 0bblYHO ABNAETCA KOMM/IEKCHOW W
YYMTbIBAET BCE JAHHbIE, NOYYEHHbIE U3 Pa3HbIX UCTOY-
HMKOB. [INA pelleHns Takux 3aja4y UCnoNb3yeTca nNpo-
rpammHoe obecneyeHme AtomGeo, KOTopoe rnomoraet
3¢deKTMBHO 0b6pabaTbiBaTh M aHANM3UPOBATL MHPOP-
MauymHo.

AtomGeo — 310 MHPOPMALMOHHAA CUCTEMA, Pa3pa-
foTaHHaA KomnaHuel KasaTomnpom pgns ynpasne-
HUA TEONOTUYECKMMM [JaHHbIMM M pecypcamun. OHa
obecneynBaeT LEHTPANN30BaHHbIM AOCTYN K AAHHbIM
0 MECTOPOXAEHUAX YPaHa, YTO NO3BONAET ONTUMMU3MU-
pOBaTb NpoLecchbl 406bIYM U MOHUTOPUHTA.

OcHoBHble dyHKLMK AtomGeo:

o CUCTEMA aKKYMYAMPYET reooropasBesodHble AaH-
Hble, BK/IK0YaA MHGOPMALLMIO O COCTaBE NOPOA, reo-
JIOTUYECKMX CTPYKTYPaX U T.4,.

i:}ﬂ Atomleo 2 PostrgeSQL - mectopoxgenmne: Meinkygyx Boctounsii

data, including information on rock composition,
geological structures, etc.

o It allows analysis and modeling of geological
processes, which helps to assess the potential of
deposits.

o The system integrates cartographic and spatial
data, which allows visualizing and analyzing geo-
graphic information.

o Supports accounting of uranium and other mi-
neral reserves, which helps in making manage-
ment decisions.

This system plays a key role in the effective ma-
nagement of Kazakhstan’s natural resources and
provides support for strategic planning in uranium
mining (Figure 3).

AtomGeo Key Features:
o Data storage.
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PucyHok 3 — OcHosHble gpyHKYuu AtomGeo / Figure 3 — Main functions of AtomGeo

o [l03BONAET NPOBOAWTL aHANMU3 U MOAENMPOBAHME
reosI0rMYecknx NPOLLECCOB, YTO MOMOTAET B OLEHKE
NOTEHLMANa MECTOPOKAEHWNA.

o CUCTEMa MHTErpupyeT KapTorpaduyeckue u npo-
CTPAHCTBEHHbIE [aHHble, YTO NMO3BONAET BU3yaau-
3MpOBaTb M aHANM3MPOBATb reorpaduUueckyrd WH-
dopmauymto.

o [lopaepvBaeT y4YeT 3anacoB ypaHa U Apyrux no-
NE3HbIX MCKOMAeMblX, YTO MOMOraeT B MPUHATUAM
YNPaBNEHYECKUX PELUEHUN.

JTa CUCTEMa UrpaeT K/KYEBYH PO/b B 3QPEKTUBHOM
YNpaBAeHNM NPUPOAHbIMK pecypcamu KasaxctaHa u
obecneyvBaeT NOAAEPMKKY CTPATENMYECKOTO MAAHMPO-
BaHWA B 061acTu f06bI4M ypaHa (PucyHok 3).

Kntouesble pyHKUMM AtomGeo:

o XpaHeHue OaHHbIX.

o AHaNn3 AaHHbIX.

o [eoMHPOPMALMOHHbIE TEXHONOTUN.
* YnpasneHue pecypcamu.

Pacrus:lmré Mexay ,ﬁ.syuc crsamu-cal.m |,20!-'Ih(nul OuiTe Bt o Resource management

AtomGeo can also import geo-
data that has been processed
. in Maplnfo, allowing field, geo-
" logy, infrastructure, and envi-
- ronmental data to be combined
for comprehensive analysis.
~ Maplnfo software is GIS soft-

ware that allows users to vi-

sualize and analyze spatial data,

and provides the user with a full

range of functions for proces-
sing, analyzing, and intermediate graphical plotting
of geological core sampling data for exploration and
process wells, sections, geological and process blocks
in all phases of work from prospecting, evaluation,
exploration, and uranium production.

The Mynkuduk horizon, which is the main ore-
bearing horizon of the deposit, was formed within
an alluvial system with northeastern and almost
meridional orientation of river flows. Two second-
order cycles consisting of two to five elementary
cycles (rhythms) are clearly traceable in this horizon.
As a rule, the latter begin with multigrained sands
containing gravels and pebbles and end with me-
dium- and fine-grained sands or clays (aleuropelites).
In some places, elementary cycles are separated by
layers (slabs) of dense multigrained sandstones with
basal carbonate cement (Figure 4).

In terms of perspective, all ore deposits are
represented in the form of winding ribbons, which vary
in length and width. In cross-section their morphology,
determined by lithological features, is characterized by

AdepHoe obuwjecmeo KaszaxcmaHa
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AtomGeo MOXeT MMNOPTUPOBATb reofaHHbIe, KOTo-
pble bbinn obpaboTaHbl B Maplnfo, uTo no3sonset 06b-
€AMHATb AaHHble O MECTOPONAEHUAX, Te0NOTUN, WH-
GpacTpPyKType v 3KONOMUK AN KOMNNEKCHOTO aHaIn3a.

Mporpamma Maplinfo — ato MMC-nporpammHoe obe-
CNeyYyeHne, KoTopoe MNO3BONAET NOAb30BATENAM BU3Y-
aNu3nMpoBaTb M aHaAWU3MPOBaTb MPOCTPAHCTBEHHbIE
AaHHbIE, U [AET NONb30BATE/IO MOJHbIA CNEKTP dyHK-
UMt ana 0bpaboTkM, aHaNM3a, a TaKKe MPOMEKYTOY-
HbIX rpadUYECKUX MOCTPOEHMUIA AAHHBIX FE0N0TUYECKOrO
0npob0oBaHMA KepHa No pa3BesoYHbIM U TEXHONOTMYe-
CKMM CKBaXKMHaM, pa3pesam, reoNorMyeckum u TexHo-
NOrMYECKMM 610KamM Ha BCex 3Tamnax paboT OT MOMCKOB,
OLLEHKM, pa3BeaKM U AobbluM ypaHa.

MbIHKYAYKCKWI FOPU30HT, ABAAIOLIMIACA OCHOBHbIM
PYAOBMELLAIOLWMM FTOPU3OHTOM MECTOPOXKAEHUS, 00-
PaA30Ba/CcA B PaMKax a/IlOBMA/IbHOW CUCTEMbI C CeBe-
PO-BOCTOYHOM M MOYTM MEPUAMOHANLHOW OPUEHTa-
LLMel PeyYHbIX NOTOKOB. B 3TOM ropusoHTe YeTKO npoc-
NEXMBAKOTCA ABa LIMKIA BTOPOro NMOpAAKa, COCToALLMe
U3 OBYX-NATU 371E€MEHTAPHbIX LMKNOB (puTMOB). Kak
npaBuao, NOCNeAHNE HAYMHAKTCA C PA3HO3EPHUCTLIX
NECKOB, COAEPMKALLMX rPaBUIA U FaNibKy, U 3aBEPLUALOTCA
CpeaHe- U MeNKO3epHUCTbIMU NecKaMu UAN FMHAMK
(aneBponesnntamu). B HEKOTOPbIX MeCTax 3eMeHTap-
Hble LMKAbI PA3AensaroTcs CNoamu (ManTamu) NNOTHbIX
PA3HO3EPHUCTLIX NeCYaHMKOB C 6a3anbHbIM KapboHaT-
HbIM LeMeHTOM (PUcyHOK 4).

B nnaHe Bce pyaHble 3an€XM NPeACTaBAEHbl B BUAE
M3BMAUCTBIX NIEHT, KOTOPbIE Pa3NMYaloTCA AAMHOW W
WUpKUHOW. B nonepeyHom paspese ux Mopdonorus,
onpesensieman NMMTONOMMYECKMMMU 0COBEHHOCTAMM, OT-
/MYaeTca pasHoobpasmem. B oblem cnyyae 3anexu
MECTOPOXAEHNA UMEeT GOpPMy HENpPaBMbHbLIX PO-
N0B, 0B6bIYHO ACUMMETPUYHBIX, AePOPMMUPOBAHHBIX M
PACcCNOEHHbIX, MO0 npeacTaBnAlOT cobon KoMOUHa-
LLMIO HECKO/IbKMX BAM3KO PacrnoNOKEHHbIX PONNIOB.

KapkacHaa mogenb 8 Micromine npeacTtaBnser co-
BON CTPYKTYPUPOBAHHOE WCMONb30BaHWE Treo0rnye-
CKux 6/10KOB, NpesiHa3HaYeHHOEe ANA UCCNeLOBAHUA U
aHa/NM3a AaHHbIX YPAHOBbIX MECTOPOXAEHWUMN y4acTKa
BoctouHbll. OHa Mno3BONAET CO34aBaTb TPEXMEPHbIE
(3D) mogenu pasnnyHbIX reoNorMyecknx 0bbLEKTOB, UC-
No/b3ys AaHHbIE N0 CKBaXKMHAM, CTPYKTYPHbIM NOBEPX-
HOCTAM M APYTrM XapaKTepUCTUKaM. Takas MogeNb MO-
KET BK/IOYATb TPaHWLbI Pa3/IMYHbIX FEONOTUYECKMX
eMHUL, TaKUX KaK pyabl M NopoAbl, C Y4eTOM BCei
MHOOPMALIMM, NONYYEHHOW B MPOLLECCE TEO0NOropas-
BeakM (PucyHok 5).

[na cpaBHMTENbHOMN OLEHKM coaepKaHua 6104HOM
MOZE/NN C 3anacamu, NOCYMTAHHbIMU Pe3epPBHbIM Me-
TOZLOM re0NI0rM4Yecknx 610K0B, bbln BbIOPaHbI X reono-
rMYecKMx 610K0B. Bblan CO3AaHbl KapKacHble MOAENM
6/10K0B AaHHbIX (PUCYHOK 6).

Micromine MOMeT 3KCMOPTUPOBATb CBOM AaHHble

I Mapinfo Professional -
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PucyHok 4 — /lumono2o-gunempayuoHHbil paspes
no npogusio yyacmea BocmoyHeil
/ Figure 4 - Lithologic-infiltration section along
the profile of the Vostochny site

diversity. In general, the deposit deposits take the form
of irregular rolls, usually asymmetric, deformed and
layered, or a combination of several closely spaced rolls.

The framework model in Micromine is a structu-
red use of geological blocks designed for the study
and analysis of uranium deposit data of the Vos-
tochny site. It allows creating three-dimensional (3D)
models of various geological objects using data on
boreholes, structural surfaces and other characte-
ristics. Such a model can include boundaries of dif-
ferent geological units, as ores and rocks, considering
all the information obtained during the exploration
process (Figure 5).
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B dopmaTbl, KoTopble noaaepxusaer Maplinfo, u Ha-
060pOoT. ITO NO3BONAET NONb30OBATENAM, PabOTaOLMM
B Micromine, BM3yanuM3MpoBaTb CBOM reONOTMYECKUE
AaHHble B MaplInfo 1 Mcnonb3oBaTh €ro BO3MOXKHOCTM
ANA NPOCTPAHCTBEHHOTO aHaNM3a.

e 2
TR

PucyHok 6 — ®paemeHm suda e naaxe: /

a) Kapkacel 2eonozuveckux 6:10k08 8 Busekc Micromine
/ a) geologic block frameworks in Visex Micromine

Bug 6noyHoM mopenu B paspese nNo npoduato no
pa3BefoYHbIM CKBAXKMHAM MOXKET ObiTb NPeacTaBaeH B
BMAe rpadryeckoro oTobpaXKeHUs reoornYeckux cno-
€B W CTPYKTYp, ONPeAeNneHHblX B XO4e Pa3Befo4HOro
OypeHua. TakoW pa3pe3 MOKa3bIBAET MPOCTPAHCTBEH-

1[._

\ I|\5 Z% ]’ M\ I H | ‘

PucyHok 5 — KapkacHas modens brokos / Figure 5 — The framework model of blocks

The x geologic blocks were selected to compare
the content of the block model with the reserves
calculated by the reserve method of geologic blocks.
Frame models of the data blocks were created (Figu-
re 6).

Aam= ps i ASEBA gt irvkanantaaasblo e onod L
mhmuml-wc [y S —

L Frpuinea

G

Figure 6 — Fragment of a plan view:

6) eeonoeuveckue baoku 8 Mapinfo
/ b) geologic blocks in Mapinfo

Micromine can export its data into formats
that Mapinfo supports and vice versa. This allows
Micromine users to visualize their geological data
in Maplinfo and use its spatial analysis capabili-
ties.

PucyHok 7 — Bud 6104Holl moOesnu 8 paspese no npogusto no paseedoyHsbIM CKBAXUHAM
/ Figure 7 — View of block model in section by profile by exploration wells

a) 8 Busekce Micromine / a) in Busekce Micromine,

6) 8 Mapinfo / 6) in Mapinfo

AdepHoe obwiecmeo KazaxcmaHa

WWW.NUCLEAR.KZ

HOe pacnpegeneHne pasnnyHbIX NOPOA, U PyAHbIX Ten,
UX TONLLMHY U FPaHMLbI, 3a1€raHne, TEKTOHUYECKME Ha-
PyLLEHMA, 30Hbl 0DOraLLEHMA U MUHepanu3aLmu (Pucy-
HOK 7).

Mpu pabote ¢ 6onbWMMM HabOPaMKM AaHHbBIX, TAKUMM
KaK reonoropassefouHble AaHHble, NONE3HO UHTErpu-
poBaTb faHHble n3 Micromine 8 Maplinfo ana ganbHei-
Lero aHanu3a u BU3yannsaumn.

3AK/TIOMEHUE

Takum obpasom, uHterpauma Mapinfo n AtomGeo
3HAYMTENbHO YyAy4llaeT 3GPeKTMBHOCTb paboTbl B 06-
NacTU reonornYeckUx WCCNeaoBaHui U paspaboTku
mectopoxaeHuin. A Micromine n Maplnfo apdpektnsHo
paboTatot BMecTe, obecneunsas 6onee NoaHOe NOHU-
MaHWe reoorMyeckmx AaHHbIX U UX BU3yanu3aumio. 3To
no3BoAAET creumanncTam B 061acTv reonoropasBeKku
¥ TOPHOTO Aena NpMHMMaTL 6onee 060CHOBaHHbIE pe-
LWEHMA Ha OCHOBE NPOCTPAHCTBEHHOTO aHaNM3a U reo-
JIOTUYECKMUX MOAENEN.

H.A. Acupbex,
AO «Bonkoezeonozusa»

r@y

The block model view of the exploration drill hole
profile section can be represented as a graphical
representation of the geological layers and struc-
tures defined during exploration drilling. Such a
section shows the spatial distribution of different
rocks and ore bodies, their thicknesses and
boundaries, occurrence, tectonic disturbances, zones
of enrichment and mineralization (Figure 7).

For large datasets, such as exploration data, it is
useful to integrate data from Micromine into Map-
Info for further analysis and visualization.

CONCLUSION

Thus, the integration of Mapinfo and AtomGeo
significantly improves the efficiency of geological
research and field development. And Micromine and
Maplinfo work effectively together to provide a more
complete understanding and visualization of geolo-
gical data. This enables exploration and mining
professionals to make more informed decisions ba-
sed on spatial analysis and geologic models.

N.A. Asirbek,
Volkovgeologiya JSC

nsk_kz_1993

nskassociation1993

ANEPHOE
% OBLWECTBO
\oaf KA3AXCTAHA

2
=)
'.°
w
>
o
[e2)
2
N
o
N
S




» P : f - .
T \ - ANEPH 7y, Ly - J _I'.‘“ ! WWW.NUCLEAR.KZ

ANEPHOE
_ : )
— B8 OBWEBTBC — - . : OBLLECTBO
28 KABAXCTAHA - ‘ _ \ y i ‘b“ KA3AXCTAHA

OHbIH alKbIH MblCanaapbiHbIH 6ipi — «AQOUHANKAbIK NPOLLECTIH, TUIMAINITIH apTTbipy ecebiHeH Tabu-
FN YPaH OKCUA OHAIPICIHIH TeXHUKaNbIK-IKOHOMUKANbIK KOPCETKIlWTepiH XKaKcapTy» aTTbl pauuoHa-
NM3aTOPAbIK YCbiHbIC. Byn oba 2023 xbinbl «Kasatomnpom» YAK eTkisreH «Green Mindset — Macbin
ovnay» 6actamacbl aacbiHAafbl €H Y34iK PaLMOHANMU3ATOPAbIK YCbIHBIC» HOMUHALMACbIHAQ KEHiM-
na3 ataHabl. *obaHblH aBTopnapsl: AHApern fopmaHn, KOpuit BapbisanH, Masen KpbikaHoBckui, Cra-
Hucnas [emnpos («B» uexol), annHa Mycakosa, KpuctnHa PomaHoBa kaHe EneHa Epemeesa (fO Y3).
Yn6inik TexHonornaHbel TpubyTundochatTbiH, (TBP) Kenemaik yneciH, IKCTPAKTTbIH, KaHbIFy AeHreniH
KOHE YPaHHbIH PEIKCTPAKTTaFbl MACCA/bIK KOHLEHTPALMACBIH apTTbipy apKbiNbl OHTAWNAHALIPYAbI
YCbIHAbI.
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BypoiHFbl wardali KaHoali edi? Tabuen ypaHHbIH XUMUANBIK KOHUEHTPaTbl (TYXK) aKCTpaKumanbIK,
apduHaxbl KesiHAe JKCTpareHT peTiHAe WHepTTi epiTkiwTe TB® epiTiHaici KongaHbinagpl. TYXK
KYPaMbIHAAFbl XMMUANBIK KOCMNAnap Me/WepiHiH, YHeMi e3repyi 3KCTPaKUMANbIK KYWeHiH ¢u3nKa-
NblK cMnaTTaManapbliHa Tepic acep etedi. CoHabiktaH TYXK epitiHainepiH enaey 21-23% Tb® kenem-
AiK yneci 6ap aKCTpareHTTi nanMganaHy apKbiibl Ky3ere acblpbinagbl. TOMEH KOHUeHTpauuanbl ThO-
Ti KONAaHy KocnanapAblH 3KCTPAKUMANbIK NPOLECKe aCepiH a3aWTbin, XMMUAbIK Kypam OoMbiHLLA
TaNanka can eHim anyfa MyMKiHAiK bepea,.

i 11__'._

:h

HobaHbiH udesacel KaHOali? YBennyeHne obbvemHoi gonu TBP B 3KCTpareHTe B MpoLECce 3Kc-
TPAKLMOHHOrO adPMHAXKa PacTBOPOB YpPaHWAHWUTPATAa PA3HOr0 XMMMYECKOro COCTaBa MO3BOAWUT NO-
BbICUTb NPOM3BOANUTENbHOCTL Npouecca nepepaboTkm XKMNY. TB® ynkeH Kenemai yneci 6bap akcTpa-
FEHTTi KOAAaHa OTbIPbIN, IPTYPAI XUMUANBIK KypaMAafbl YPaHUA HUTPaTbl epiTiHAinepiH adpduHaxk-
AbIK Ta3apTyAbl XKYPrizy MYMKIHAIMIH 3epTTey XaHe 3KCTPaKUMANbIK NPOLECTiH, TEXHONOTUANBIK Na-
pameTpnepiH 6afanay ywiH YO ypaH 3epTxaHacbiHAa bipkaTap akcnepumeHTTep XKyprisingi. TYXK
epiTiHAINEePiH 3KCTPAKUMANBIK eHAey bipkaTap KoCnanapAblH 3KCTPAreHTKe 6Ty KapKbIHAbIAbIFbI-
HblH, aTapAbIKTak TemeHaeyimeH Tb® ynkeH Kenemai yneci 6ap aKcTpareHTTi namganaHa oTbIpbin
XKYPFi3inyi MYMKiH eKeHAiri aHbIKTan4bl.

— OHOipicmik #abobiIkma yKcac HamuxcenepOi any MyMKiHOi2i 6HepKacinmik CblHAKMapobl Xypaisy
Ke3iH0e pacmandel. Onap 2 MeiaFa co3binobl, 6i3 YpaHHbIH SKCMPAKUUAALIK MpoyeciHiH 6apsbiK
napamempnepiH, COHbIH iwiHOe ocbl Wardalnapoda anbIHFAH OKCUOG-OKCUO XUMUACbIH 6aKblAaObIK.
bi3diH MiHOemimi3-Ke3-KenzeH MexHO02UANAbIK npouecmepdi xemindipy #aHe, aman alimkaHoa,
TYXK-b1 Kalima eHOey 6olibiHwa #ymbic xacay. TYXK sakcmpakuyuansiK aguHax: npoyeciHiy Kap-
KbIHObIAbIFLI TE®-b1 memeHOemyze #aHe peazeHmmepdi (6yn wardalida a3om KblWKbiAbl MeH am-
Muakmel) yHemoeyee barsimmanraH, — nenai FO Y3 weTekwi 3epTreywwi uHKeHepi fanuHa lNycakosa.

Kasip Kanaii? dkctparenTTeri TE® Kenempik yneciH 28-29%-fa AeiiH apTTbipy HITUXKECIHAE YpaH-
HblH, 9KCTPAKTTafbl MacCanblK KOHLEHTPaLMACLI opTalla ecenneH 65%-fa ocTi (68 r/na-geH 113 r/n-re
AENiH), PeaKCTPaKTTaFbl YpPaHHbIH OpTalla Maccanbik KOHUEeHTpauuachbl 22%-fa apTTbl (121 r/n-aeH
148 r/n-re peWin). PeaKCTpaKTTaFbl YPaHHbIH €H KOfapbl MaccasblK KOHUEeHTpauumackl 160 r/n-re xert-
Ti.

YpaHHbIH MaccanblK KOHLEHTPAUMACbIH apTTbipy TYTbIHbINATbIH peareHTTePAiH, (3a30T KblWKbIbI
MEH aMMMaK CYblHbIH) KENEMIH KbICKApTyFa MyMKiHAIK Bepeni, byn 63 Ke3eriHae WhbifbIHAAPAbI KIHE
YypaH eHAipiCiHiH, CyMblK pagMoakTuBTi KanabiktapblH (CPK) asaiTagbl. Mbicanbl, CaHAbIK MaHAepae

L= 4 B asalo Kenecigen 60nabl: a30T KbllwKbiAbl — 0,65%-Fa, ammuak cybl — 0,57%-fa, TpubyTundocdat — 10%-
KasakctaH Tabuin ypaH Kopbl 60'?|bIHUJa BﬂeM/J.EFi KEJEKLLI OpbIH- a XoHe AM3enb oTbIHbI (3KcTpareHTTeri TE® ywiH epiTKiw peTiHAe nanaanaHbinaabl) — 9,2%-+a.
AapablH, OipiH neneHedi. COHfFbl OHXbIA AbKTapAa - OHbIHRaYMaFbiHAA
MaMaHZaHAbIPbIIFAH FE0NOrUANDIK YbIMAAPAbIH, KOMEriMEH®H, ipi ypaH

— IKCMPAKYUANbIK aAhPUHANOA KOHUEHMPAUUAHbI apmmeblpy GPKblaAbl MEXHUKA/AbIK-IKOHOMU-
LMKI3aTbIHbIH 6a3ackl Kypblagbl. Okl KyMbICTapAbIH 6apbiCbiHAd ayKbiMabl

KanblK Kepcemkiwmepoi ¥akcapmyfsa Koa xemki30ik. bi3 peazeHmmepdi mymeiHyOsl a3alima-

aKTiNik Matepuan KuHanbi, “SPTYPAI awv\alq\ap,g,bm1 reonormaAbIK
KYPbINbIMbI 3epTTeNin, ypaH KeH opblHAapbIH i3aeyre apHanraH bipereid
BoMKamMIbIK KOHLENUMANAP *Kacanapl. 1

YpaH GHAIPICHIH «B» LieXbl MeH FbinbiMi OPTaNbIKTbIK, YpaH,3epTXa-

Hacel (FO Y3) KbiameTkepnepi bipHewe *KbingaH bepi xemicTi cepikTec-

TiK OPHATbIN, TAMaLLa HITUXKeNep KepceTin Kenesi. "4

AdepHoe obwjecmeo KazaxcmaHa

Mbi3, calikeciHwe CPK-Hol Kbickapmameol3. Alima kemy Kepek, Tb®-kbimbam peazeHm, waHe 6i3

WoIFbIHObI 6apblHWa a3alimy meH Makcumandel nalidanaHy apaceiHOaFsl meH2epimoi manmelk.

Kazip 6i3 26-28% oHmalinel 0uanaszoHOa XyMeiC icmern, 3KCMPAKYUAAbIK agpuHar0a Horapel

KOHUeHmMpayusHsl cakmaliimei3. TexHonozus mybezelini e3zepmelidi, — neifi «B» UexXbiHbIH YHTAK
eHAipy 6enimiHiH 6acTbirbl MaBen KpblxkaHOBCKUA.

Caman Uckakoea,

«YM3» AK 6acnace3 Kbiamemi
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CUMBUO3 HAYKU
M TNPOMU3BOACTBA

CoTpyaHMKM uexa «B» ypaHoBOro npoussoacrea
(YN) n nabopatopun ypaHa HayuHoro ueHTpa (/1Y
HL) BoT y}Ke HeckonbKo net pabotaloT B NJ10AOT-
BOPHOM TaHAEMe M NOKa3biBalOT OT/IUYHbIE pe-
3yNbTaTbl.

OaVH U3 APKMUX NPUMepOoB — PaLMOHANN3ATOPCKOE
npeanoxeHve «YayyweHne TEXHUKO-3KOHOMUYECKMX
MoKasaTenen npoM3BOACTBA 33aKMCM-OKUCKM NPUPOL-
HOrO ypaHa 3a cyeT yBesnyeHua 3dPeKTMBHOCTM ad-
duHaxHOro npouecca» — nobeantens KoHkypca HAK
«Kasatomnpom» B HOMMHauun «Jlyywee paunoHa-
NN33TOPCKOE NpPeasiOKeHWe B PaMKax MHULMATUBSI
«Green Mindset — 3eneHoe mblwneHne» 3a 2023 roga,
Ero aBTopbl: AHaper TodpmaH, KOpuit BapbieauH, Masen
KpbixkaHoBckui, Ctanucnas Jemugos (uex «B» YI),
lanunHa lycakosa, KpuctuHa PomaHosa n EneHa Epe-
meeBa (/1Y HL). YnbbUHUbI NPeANOXUAN ONTUMU3N-
POBATb TEXHONOTMIO NPOU3BOACTBA NYTEM YBE/INYEHMA
obbemHou gonu Tpubytundocdata (TED) B skcTpareH-
Te, CTEMNEHM HACbILLEHMA 3KCTPAKTa M MACCOBOW KOH-
LLeHTPaLMM ypaHa B PEIKCTPaKTe.

Ymo 6b1n10? B npouecce 3KCTPAKUMOHHOMO apdu-
HaXka XMMMWYECKOro KOHLEHTpaTa NpMpPOAHOro ypaHa
(XKMY) B KayecTBe 3KCTpareHTa UCNO/b3YOT PacTBop
TE® B MHepTHOM pa3baBuTesne. B cBA3M C Tem, 4To B
coctaBe XKMNY coaepKaHMe XMMWUYECKMX MPUMECEW,
HEraTMBHO B/IMAIOLMX HA GU3MYECKME XapaKTEPUCTH-
KM 3KCTPAKLMOHHOW CMCTEMbI, MOCTOAHHO MEHAETCA,
nepepabotky pactsopos XKIMY npoBogaT ¢ npumeHe-
HMEeM 3KCTpareHTa ¢ obbemHon gonein TbP 21-23%.
BeneHne npouecca B 061aCTU HU3KMX KOHLLEHTPALMIA
TE® B 3KCTpareHTe NO3BONAET MUHMMMU3NPOBATL BAM-
AHWE NPUCYTCTBYIOLLMX NPUMECEN B Cbipbe Ha IKCTPaK-
LLMOHHBIM MPOLLEeCC C NONyYeHUEM KOHAWLMOHHOM Npo-
AYKLMM NO XMMUYECKOMY COCTaBY.

B yem udes? YsennyeHue obvemHoin gonn Tbd B
9KCTpareHTe B NPOLLECCE IKCTPAKLMOHHOMO adpPuHa-
}a PacTBOPOB YPAHMIHUTPATA Pa3HOrO XMMMUYECKOro
COCTaBa MNO3BOAMUT MOBbLICUTb MPOU3BOAUTENLHOCTD
npouecca nepepabotkn XKNY. [Ana u3yyeHus BO3-
MOXHOCTU BeAeHNA adPMHANKHON OYMCTKM PacTBOPOB
YPaHWUAHUTPATa Pa3HOro XMMUYECKOro cocTasa C npu-
MEHEHMEM 3KCTpareHTa ¢ bonblien 0b6beMHOW aonein
TE® 1 OLEHKM TEXHONOTMYECKMX NAPAMETPOB IKCTPAK-
LLMOHHOTO npouecca, B nabopatopun ypaHa HL, npo-
BE/IM PAL, IKCNEPUMEHTOB. bblo yCTaHOBAEHO, YTO
9KCTPaKLUMOHHan nepepaboTka pacteopos XKMY mo-

SYMBIOSIS OF SCIENCE
AND PRODUCTION

For several years now, employees of Production
Unit «B» of the Uranium Production Department
(UP) and the Uranium Laboratory of the Research
Center (UL RC) have been working in a productive
tandem, demonstrating excellent results.

One striking example is their rationalization
proposal, «Improving the technical and economic
indicators of natural uranium dioxide production by
increasing the efficiency of the refining process,»
which won the NAC «Kazatomprom» competition
in the category «Best Rationalization Proposal
within the Green Mindset Initiative» for 2023. The
authors of this proposal are Andrey Hofman, Yuri
Varyvdin, Pavel Kryzhanovsky, Stanislav Demidov
(Production Unit «B» of UP), Galina Gusakova, Kristina
Romanova, and Elena Yeremeyeva (UL RC). The
Ulba team proposed optimizing the production
technology by increasing the volumetric propor-
tion of tributyl phosphate (TBP) in the extractant,
the degree of extract saturation, and the mass
concentration of uranium in the re-extract.

What was the process before? In the extraction
refining of natural uranium chemical concentrate
(NUCC), a TBP solution in an inert diluent is used
as the extractant. Due to the constantly chan-
ging chemical impurity content in NUCC, which ne-
gatively impacts the physical characteristics of the
extraction system, the processing of NUCC solu-
tions was carried out using an extractant with a TBP
volumetric proportion of 21-23%. Conducting the
process at these low TBP concentrations minimized
the influence of impurities in the raw material, ensu-
ring a compliant product by chemical composition.

What was the idea? The idea was to increase the
TBP volumetric proportion in the extractant during
the extraction refining of uranyl nitrate solutions
with varying chemical compositions. This would
enhance the efficiency of NUCC processing. To assess
the feasibility of refining uranyl nitrate solutions
with higher TBP proportions and evaluate the
technological parameters of the extraction process,
a series of experiments was conducted in the Ura-
nium Laboratory of the Research Center. The
experiments showed that the extraction processing
of NUCC solutions could be performed with an ext-
ractant containing a higher volumetric proportion of
TBP. This approach significantly reduced the trans-

AdepHoe obwjecmeo KazaxcmaHa

KET ObITb NPOBEAEHa C UCNOb30BAHNEM IKCTPAreHTa
c bonbwern obbemHon gonert TBD ¢ cylwecTBEHHbIM
CHUEHWEM WMHTEHCUMBHOCTU MEPEexXofa B 3IKCTPAreHT
pAfa NPUMecen.

— BO3MOXCHOCMb M0AY4eHUS aGHAN02UYHbIX Pe3ysb-
mamos Ha npoussodcmeeHHoM 060pydosaHUU
6610 noOmeepx0eHa npu nposedeHuu NPombiui-
/IeHHbIX ucneimaHut. OHU 3aHAAU 2 2000, Mbl OM-
CAemusanu ece napamempsl 3KCMPAKUUOHHO20
npoyecca ypaHa, 8 mom 4ucse, Xumu4veckud co-
CMae 3aKUCU-0KUCU, Noay4aemMbll 8 3Imux yca08UsX.
Hawa 3ad0aya — pabomame Had cosepuieHcmeo-
8aHUeM n110BbIX MexHOoM02U4YecKux npoyeccos U, 8
yacmHocmu, Hao nepepabomkoti XKIY. UHmeHcu-
ukayua npouecca IKCMPAKUUOHHO20 aghuHaxa
XKIY HanpaseneHa Ha cHuxeHue PO u Ha 3Ko-
HOMUIO peazeHMo8 (8 OGHHOM Cay4ae, a30mHol
KUCI0OMbI U GMMUQKQ), — PacCcKa3blBaeT BeAyLLMi
nHXeHep-uccnegosatenb J1Y HU ManuHa l'ycakosa.

Ymo cmano? B pe3ynbraTe nosblleHUA 06beMHOM
nonn Tb® B akcTpareHTe A0 28-29% maccoBas KOHLEH-
TpaLyA ypaHa B 3KCTPaKTe B cpeaHeM bbina yBennyeHa
Ha 65% (c 68 r/n go 113 r/n), cpeaHaa maccoBas KOH-
LLeHTpaLUMA ypaHa B PeaKCTpaKTe Oblia yBeNMYEHA Ha
22% (co 121 r/n po 148 r/n). MakcumanbHas MmaccoBsas
KOHLIEHTpaLUMA ypaHa B Pe3KCTpaKTe AoCTUrana 3Ha-
yenusa 160 r/n. YBennueHne MaccoBoi KOHLIEHTPaLMK
ypaHa No3BOAAET COKPaTUTb 06bembl NoTpebnsembix
peareHToB (a30THOM KWUCNOTbl M aMMWUAYHOM BOAbI),
YTO B CBOK OYEpeAb CHUKAET 3aTpaTbl, @ TaKXKe Kua-
Kue paanoakTuBHble otxoapl (FKPO) ypaHoBOro npous-
BOACTBA. TaK, B YUCNEHHDBIX BbIPaXKEHUAX CHUXKEHO NO-
TpebneHune: a30THOM KUCNoTbl — Ha 0,65%, ammuayHowm
Boabl — Ha 0,57%, Tpubytundocpata — Ha 10% v au-
3e/IbHOr0 TOM/AMBA (MCNONb3YEMOrO Kak pasbasutens
TB® B aKkcTpareHTe) — Ha 9,2%.

— Ham ydanocb nosvicumb MmexHUKO-IKOHOMUYe-
CKue nokazamenu 3a c4yem nosblWeHUs KOHUEH-
mpayuu pabomel HA 3KCMPAKYUOHHOM ageu-
Haxce. Mol cHuxaem nompebneHue peazeHmos,
coomeemcmeeHHo udem cHuxceHue PO. Cmoum
ommemums, Tb® — 0opozocmosawuli peazeHm, u
Mbl Hawau 6anaHc, ¥mobsl u nomepu bbiAU MUHU-
MQsIbHbIMU, U 8 IPOYecce MAKCUMQAsbHOE UCMO0/b30-
gaHue. Celivac pabomaem 8 0TMuUManbHOM 0uana-
30He 26-28% u npu smom no0oeprcusaem 8bICOKUE
KOHUEHMPAayuu Ha 3KCMPAKYUOHHOM aghgpuHaxce.
[puHYUNUAALHO MEXHOM02USA He MeHaemcs, — fe-
JINTCA HaYaNbHUK OTAENEeHMA N0 NPOU3BOACTBY No-
POLLIKOB Liexa «B» YN Masen KpbixKaHOBCKUM.
Caman Uckakoea,
npecc-caywba AO YM3

fer intensity of several impurities into the extractant
while maintaining product quality.

— The possibility of achieving similar results with
production equipment was confirmed during
industrial trials, says Galina Gusakova, a leading
research engineer at the Uranium Laboratory of
the Research Center (UL RC). «The tests lasted
two years, during which we monitored all parame-
ters of the uranium extraction process, including
the chemical composition of the uranium dioxide
obtained under these conditions. Our goal is to
work on improving all technological processes,
particularly the processing of natural uranium
chemical concentrate (NUCC). Intensifying the ext-
raction refining process for NUCC aims to redu-
ce liquid radioactive waste (LRW) and save rea-
gents, such as nitric acid and ammonia.»

¥20¢ (99-59) €- 5N

What was achieved? By increa-
sing the volumetric proportion of
tributyl phosphate (TBP) in the
extractant to 28-29%, the average
mass concentration of uranium in

\ 1/
——

the extract increased by 65% (from
68 g/Lto 113 g/L). Similarly, the ave- m

rage mass concentration of ura-

nium in the re-extract increased by 22% (from 121
g/L to 148 g/L), with a maximum uranium concent-
ration in the re-extract reaching 160 g/L. This in-
crease in uranium concentration reduced the con-
sumption of reagents, including nitric acid by 0.65%,
ammonium hydroxide by 0.57%, TBP by 10%, and
diesel fuel (used as a TBP diluent) by 9.2%.

- Pavel Kryzhanovsky, head of the Powder Pro-
duction Unit at Production Unit «B» elaborates:
«We have improved technical and economic
indicators by increasing the concentration of
efforts on extraction refining. Reducing reagent
consumption has, in turn, decreased LRW. It is
worth noting that TBP is an expensive reagent,
and we have found a balance that minimizes
losses while ensuring maximum utilization during
the process. We now operate within an optimal
range of 26-28% TBP, maintaining high uranium
concentrations during extraction refining. The co-
re technology remains unchanged. »
Samal Iskakova,
Press Service of the UMP
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YpaH eHgipici LexTapblHAa KabablKTapabl XKaHFbIPTyFa 6aikNaHbICTbl KYPbIIbIC-MOHTAX KYMbICTAapbl Ke3iHae
KIHE BHAIPICTIK KbI3MeT bapbicbiHAA Kapa, TOT bacnaintbiH 601aT NeH MoANbAEH METaNN CbIHbIKTapbl Ty3inesi.
OnapablH, 6eTi ypaH paguoHykanatepimeH nactanfaH. 2021 xbiabl YM3 6aclubiibifbl YAbTPAAbIOLICTbI KO-
[,aHa OTbIpbIN, METANN KaTTbl PAAMOAKTMBTI KanablkTapblH (KPK) aesaktuBaumanay (Kyy) TEXHONOMUACHIH a3ip-
Nley KaHe yyacKecCiH Kypy bombiHwwa HKon KapTacbiH Kabbingagpl.

2023 kbinbl YN6i obanay-KOHCTPYKTOP/bIK MHCTUTYTbIHbIH, KYLWIMEH K0banblK-CMETanblK KyKaTTama a3ip-
neHin, «MALU3ABOA» MLWC mamaHgapbl 2024 KblngblH, Mamblp ablHAA afaKTaNfaH KypbliblC-MOHTaXAay
YKYMbICTApbIH 6acTagpbl.
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HA CTPAE YACTOTDI

Ha ypaHoBom npoussogctse YAbbMHCKOro mertan-
NYpruyeckoro 3aBoAa 3aBeplUeHa peann3aLuma uH-
BECTULMOHHOro npoekta «3paHue 600. Otgene-
HWe No NPOM3BOACTBY NOPOLLKOB. YHAaCTOK MOMKK
MeTaNN0A0Ma M KOHTelHepoB. 3ameHa 06opyao-
BaHuA. AO «YM3». CeBepHas nnowaaka». B Haya-
ne Maf 06bEKT NPUHANM B 3KCNAyaTaLMIO.

B uexax ypaHoBOro npov3BOACTBa NPU CTPOUTENb-
HO-MOHTaXHbIX paboTax, CBA3aHHbIX C MOAEPHM-
3aumein obopynoBaHUA, a TaKKe B X04e NpPou3BOA-
CTBEHHOM feATeNbHOCTU 0bpasyeTcs IOM YepHOro,
HEP)XaBCTabHOTO MeTanna, a TaKXe MonubaeHo-
Bblii. OH MMeeT NOBEPXHOCTHOE 3arpsA3HeHne paano-
HyKAMgamu ypaHa. B 2021 rogy pykosogctsom YM3
Obina npuHATa [lopoXKHasa KapTa no pa3paboTke
TEXHOMOMMM N CO34aHMI0 yYacTKa N0 Ae3aKTMBAL MM
(OTMbIBKE) METANNNYECKMX TBEPAbIX PAANOAKTUBHbIX
otxoa08 (TPO) ¢ ncnonb3oBaHMEM yabTPa3BYyKa.

Anekceit bontaHos,

3aMecTUTeNb AMPEKTOpa

No NPOM3BOACTBY YPaHOBOIO NPOM3BOACTBA:
— Llenne amozo npoekma — nposedeHue bonee muw;a-
menbHOU 0e3akmusauyuu Memasnnonoma om 3a-
2pA3HeHull padUOHYKAUOAMU yPaHA U CHUMEHUE
aKmueHoCmMu 00 HOPMAMUBHbLIX 3Ha4YeHul, 6e3-
OnacHelX 01 Yenoseka U OKpyHcaroweli cpedbi.
[na peweHus OaHHbIX MOMEHMOB nposedeH pAo
uccnedoB8aHull, mMexHOM02UYEeCKUX U apxumek-
mypHO-cmpoumenbsHbix meponpuamul. Tak, 8 2021
200y cneyuaaucmamu Hay4yHo20 UEHMpPaA U ypaHo-
8020 npou38o0cmea 8 nabopamopHbLIX yca08uUAX
UCMbIMaH npoyecc ynbmpassykosol 0e3aKkmuea-
Yuu memannu4yecko2o aA0Ma Ha ycmaHoske MO-
646. 9mo cdenaHo 0n1A onpedeneHus onMUMase-
HbIX pexcumos 0e3aKmusauyuu mMemannonoma U3
pasauyHelx mamepuanos. o pesynemamam uc-
neimaHuli  6bi10 pekomeHO08aHO npuobpecmu

CLEANLINESS

The Ulba Metallurgical Plant’s Uranium Production
Department has completed the implementation
of the investment project titled «Building 600.
Powder Production Unit. Scrap Metal and Con-
tainer Washing Area. Equipment Replacement. JSC
UMP. Northern Site.» In early May, the facility was
commissioned.

During construction and installation works related
to equipment modernization, as well as during
production activities in the uranium production
facilities, scrap metal of various types- black,
stainless steel, and molybdenum - accumulates. This
metal often has surface contamination with ura-
nium radionuclides. In 2021, UMP management
approved a roadmap for developing technology and
creating a site for the decontamination (washing)
of metallic solid radioactive waste (SRW) using
ultrasound technology.

Alexey Boltanov,

Deputy Director for Production

at the Uranium Production Department, explains:
— «The goal of this project is to achieve more
thorough decontamination of scrap metal from
uranium radionuclide contamination and reduce its
activity to levels that are safe for humans and the
environment. To address these objectives, several
studies and technological and architectural mea-
sures were conducted. In 2021, the Research Center
and Uranium Production Department specialists
tested the process of ultrasonic decontamination
of scrap metal in laboratory conditions using the
MO-646 unit. These tests aimed to identify optimal
decontamination modes for scrap metals of various
materials. Based on the results of these tests, it was
recommended to acquire an industrial ultrasonic
decontamination system of an immersion type, ca-
pable of heating solutions. For this purpose, equip-

AdepHoe obwjecmeo KazaxcmaHa

NPOMbIWEHHbIU KOMMAeKC ynbmpassykosol Oe-
3aKMUBAYUU MO2PYHHO20 MUMQA C BO3MOHHOCMbIO
Haepesa pacmeopos. [na amux uenell eblbpaH
y/1bMpa3eyKosoll KOMMAEKC NPU3HAHHO20 Audepa
8 obaacmu ynbmpaszsykoseix mexHonoauli — 000
«AnekcaHopa-lawcy. 3mo o0bycaosneHo cmou-
Mocmoero 060py008aAHUSA, BO3MOXHOCMbIO MpUMe-
HeHUs B8QHH KaK 0714 0e3aKmueauyuu, mak u 011
0rnoAACKUBAHUA MemansaoaoMa,; OCHAWEHHOCMbHO
Hacocamu 048 YUPKyAAYuu pacmeopa u guabm-
pamu 018 ynaenueaHus meepobiX 4acmuu, 603-
MOMCHOCMbIO pasmeweHusa u3denuli 8 38a yposHA.

B 2023 rogy cunamu YnbBMHCKOrO NPOEKTHO-
KOHCTPYKTOPCKOTO MHCTUTYTa pa3paboTaHa npoek-
THO-CMeTHaA AOoKymeHTauua, cneuunanuctamu TOO
«MALU3ABO/» HayaTbl CTPOUTENbHO-MOHTAXHbIe pa-
60Tbl, KOTOpble 3aBepleHbl B Mae 2024 roaa.

Anekceit bonTaHoB:

— [pouecc de3akmusayuu A0Ma, 302pA3HEHHO20
paduoHyknudamu ypaHa, bydem npogodumscs 8
dse cmaduu: nepsas — OMMbIBKA 8 PACMBOPE KUC-
/10Mbl, MAMOYHUKE UAU paguHamax, emopas — 8
gode. Ommbimbili Memannonom nocne 0e3axkmu-
gauyuu bydem npoxodums MpPOBEPKY HA YPOBEHb
302pA3HeHua  paduoHykauoamu. Yucmelld aom
Mbl MPAaHCIopmupyem 8 CreyuasnbHo omeeodeH-
Hoe Mecmo XpaHeHus, u dasee OH omnpasasem-
cA Ha peanusayuro. MaKkcumaneHas npou3eoou-
menbHOCMb y4acmka cocmasum He bonee 500 ke
Memasnnonoma 8 Cymku. Yaempa3eykosol Kom-
naekc coomeemcmsyem 4 kaaccy besonacHocmu.
Asmomamuka u cucmema ynpasneHus npouyec-
CaMUu pasmeuwjeHbl 8 3neKkmpowkagy, onepamop
Moxcem 30008amb U KOHMPOAUPOBAMSb 8CeE NMApa-
Mempbl: IP0o00AHUMENbHOCMb 0e3aKMuB8ayuu, pa-
6omy Hacocos, memnepamypy Mo We20 pacmeo-
pa um.o.

ment from the recognized leader in ultrasonic
technology, LLC Alexandra-Plus,” was selected. This
choice was driven by several factors: The equip-
ment cost; The versatility of its baths, which can
be used for both decontamination and rinsing of
scrap metal; The inclusion of pumps for solution
circulation and filters for capturing solid particles;
The ability to accommodate items in two tiers.

In 2023, the Ulba Design and Engineering Institute
developed the design and estimate documenta-
tion, and specialists from «MASHZAVOD» LLP be-
gan onstruction and installation work, which was
completed in May 2024.

Alexey Boltanov:
— The process of decontaminating scrap metal
contaminated with uranium radionuclides will
be carried out in two stages: the first involves
washing in an acid solution, mother liquor, or
raffinates, and the second involves rinsing in wa-
ter. Decontaminated scrap metal will then be tested
for residual radionuclide contamination. Clean
scrap will be transported to a designated storage
area and subsequently sent for recycling. The
maximum capacity of the site will not exceed
500 kg of scrap metal per day. The ultrasonic
decontamination system meets safety class 4
standards. Its automation and process control
systems are housed in an electrical cabinet, allo-
wing the operator to set and monitor all parame-
ters, including the duration of decontamination,
pump operation, washing solution temperature,

and more.
Pazus Cepmaeea,
Press Service of the UMP JSC
Pa3zusa Cepmaeea,
npecc-caynba AO YM3
nsk_kz_1993 nskassociation1993
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2024 xbingbi, 1 Haypbi3biHaH 6actan Ynbi metannyprua 3aybitbiHga (YM3) «Kanapiktap» 6afgapna-
MasblK KelleHi Kymbic icten Kenepi. JyHuexKysinik KopwaraH opTaHbl KOpFay KYHi KapcaHblHAa 6i3
OHbIH, aBTOPAAPbIHbIH, 6ipi — KOplwaFaH opTaHbl KOpFay MHXKeHepi /lapuca OBYMHHMKOBaMeH cyxbat-
TacTblK,

Napuca UBaHoBHa, 6aFaapnama uaencobl Kanai namga 6onapi?

YM3-aa 20 XbingaH actam yakbiT 60ibl MEHEAKMEHT XKYMECI JKYMbIC iCTEMAI, OHbIH, Heri3ri WwapTbl — y34iKci3
KeTingipy. 2021 xKbinbl KeTingipyain 6ip 6eniri peTiHAe KanAbiKTapabl ecenke any 6afgapnamanblk KelleHiH
93ipney ycbiHbIAAbl. Byn KeleH ecenke anyabl aBTOMATTaHAbIPbIN, NakAanaHyLWbIiNapablH, KaTenepiH Xotra,
MYAAEeNi TyNFanapFa XKeaen KoMKETIMAINIKTI KaHe bIHFANAbINbIKTbI KAMTaMacbI3 eTyre MyMKiHAIK bepep eai.

BaraapnamanbiK KelleHAi Xacayfa KaHAal Kbi3MeTKepaep KaTbiCTbi?

BafaapnamaHbl JKacayfa KOpPMopaTMBTIK KOCbIMLIANAap MeH aknapaTTblk yhenepdi asipney TobbIHbIH Ma-
MaHZapbl: TON XeTeKwici AHTOH Yenura xaHe UHKeHep-baraapnamalbl Cepreit fepacMMEHKO KaTbICTbl. Anfa-

AdepHoe obujecmeo KaszaxcmaHa
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KA3AXCTAHA

WblHAA Byn KubiH 60nabl. KelriH XKyMbIC KapKbiH ana 6acTafbl: *KUHaANbICTAP BTKI34iK, 3aybIT Kbl3MeTKepe-
PIHEH YCbIHBICTAP KUHAABIK, KYMbICTbI KEHiNAETY KONAAPbIH OMNACTLIPAbIK — aPTbIK KafaMAapAabl Xoio,
Kafa3 Ky’KaT aiHa/NbIMblH a3aiTy KaHe KaTtenepai b6ongbipmay. OHAipicTep MeH Benimwenepaeri Kbis-
MeTKepNep — BHAIPIC TEXHONOITapbl, BHAIPICTIK-TEXHUKANbIK Benim BacTbiKTapbl KaHe KoplwafaH OpTaHbl
KOpFay MHXKeHepnepi — bisre kKemekTecTi. KYMaH TyFaH caTTepae apinTecTepimmeH KeHecin oTbIpabIM.

HyMbICTbIH Ke3eHaepi Typanbl aitTbin 6epceH;is.

byn npeamen 6i3 LUT-ke xyriHreHae, nporpammuctep 6isre KOHLENUMAHDI 33ipaeyai yebiHAbl. bi3 mak-
caTTapabl, MIHAETTePAi, KbI3METKEpAepAiH, penaepiH aHe OafaapnamaHblH dpeKeT anropUTMIH Kasbin
WbIKTbIK. CoflaH KemiH XypHan dopmanapbiH, ecen 6epy ¢opmanapbiH aHe aHbIKTaManbIKTapabl *a-
cay JXymbicTapbl 6actangpl. MainganaHywblinapablH, WamameH Tisimi ®acangbl. Kenin UUT umdpnanabipy
YMbICTapbIH KONFa angbl.

byn 6afgapnamannbiK KeweH KaHaan?

Bafmapnamanbik KelweH «OHAIpICTIK Kayincisaikti 6ackapy» Aen aTanaTblH KonAaHbicTafbl bafmap-
NaMaHblH, HerisiHae KacanfaH, oHAa «KanabikTap» AereH 6enek MoAynb Kocbinabl. byn moaynb 3aybiT-
Ta naga 6onatbiH 54 TypAni KanAblKTbl €Cenke anyfa MyMKIHAIK Gepegi. HerisiHeH byn iWKi KonxeTim-
Ainiri 6ap Aepekkop. bonawaKkta oHbl MEMNEKETTIK ecen bepy YWiH apHanfaH NopTangapMeH MHTerpa-
LUMANAYbIMbI3 MYMKIH.

bafgapnama Kanau )Kymbic icteigi? Mbican kentipe anacbi3 6a?

BafaapnamanbiK KelleH KanablKTapAblH, eKi 6afbiTTafbl KO3FanbICbiH OipikTipeai.

BipiHwigeH, erep KanablKTbl KanAblK KOMMACbIHA LWblFapy KOCMNAapAaHCa, LWbIFapy KyHi »ayanTbl Kbi3-
METKep 3/N1EeKTPOHAbI KYPHANFa KaHA onepauuaHbl eHrisedi. OHAa KanAbIKTblH, TYpPi MeH napameTpaepi
(HerisiHeH aHbIKTaManbIKTaH TaHAaNAbl), TaCbiIMaNAaNUTbIH KONIKTI KepCeTeAi oHe [AalblH Tacbimangay
Ky*aTblH 6acbin Woifapasbl. OTKi3y 6ropocbl byn Ka3baHbl KypHaNAaH Kepin, a3baHblH, 3aHAbINbIFbIHA KO3
KETKI3reHHEeH KeMiH, YKTiH K3CinopblH ayMafblHaH WbIFapblayblHA pykcaT bepesi. Kanabik KovmacbiHAa
KanabIKTapAblH, HAKTbl CaAMaFbl e/LeHin, con catte bGafgapnamanbik KeleHre eHrisineai. bapnbik ge-
PEKTEP HAKTbl yaKbITTa TipKeNeLi KaHe apTbl MUHYTTbI faHa anagbl. EkiHwigeH, 6afgapnamaga CbIpTKbl
yibimaapfa bepinyi TMiC KoHe MaTepuangplk pyKcaTHamanap apKblibl LWbIFAPbINATBIH KanAblKTapFa
KaTbICTbl bapsiblK onepauuanap Kepcetinegi. bapnblk ecen b6epy dopmanapbl aBTOMATTbl TypAe Kaca-
NbIN, KanaplkTapAbl backapy npouectepiH bakblnayFa MyMKiHAiK 6epegi. byn ecentepai Ke3 KeareH yakplt
apanblfblHAa, KE3 KeNreH KanablK TYpi Hemece onap nanga 6onfaH benimwe 6onbiHWa GunbTpaayFa 6onaabl.

Kasipri yakbiTra 6aFgapnamansik KeweHre Kimaep KON XKeTkise anaabi?

Kasipri yakbiTTa 6afgapnamara 201 Kbi3ameTKepre KoKeTiMAinik bepinreH. op benimiuese, ap LExTa *KaHe
9p yyackeae KanAblKTapMeH KYMbIC iCTEMTIH agamzaap 6ap: onap uHay, CYpbInTay, }KMHAKTAY, ecenKke any
KOHE LUbIFapy YMbICTapblH OpbiHAAWAbI. bapabifbiHa TypAi pengep TafabiHAaNFaH: bipeynep aepektepai
EHri3y XXaHe Ty3eTy PyHKLMOHaNbIHA Me, an bacKkanapbl TEK Kapay MyMKiHZiriHe ne.

BaraapnamanbiK KeleHHiH apTbiKWbIbIFbl Hege?

1 HaypbI3aaH 6acTan iWKi HOPMATUBTIK KyKaTTapMEH PETTeNreH KanAblKTapabl eCEMnKe any KaHe MOHU-
TOPUHT GopManapbl anbiHbIN TacTangpbl. EHAi 6apabik aknapatTel bafgapnamagaH Tes anyfa 6onagbl. Mbica-
Nbl, BYpbIH ecen fanbIHAAY YWiH MafaH eKi anTa KaxeT 60Aca, Ka3ip MeH OHbl KaxeTTi opmaTTa bipHewwe
CEeKYHA, iWwiHae aBTOMATTbl TYPAE Kacail anamblH. PafMOaKTUBTI KaNAbIKTapabl ecenke any benek xyp-
risinepi. Kasatomnpom KomnaHusnap TOObIHbIH, iWiHAe MyHAaW Oargapnamanblk eHIMAI Kacay Taxi-
pubeci anfall peT Koafa anblHbIN OTbIp. MyMKiH, 6acka eHwinec yibimaap 6isaiH Taxipubemisai Kon-
[LlaHFbICbl KeneTiH Wwoifap. An YM3-fa Kencek, 6araapnama Kymbic icten Typ! OpuHe, oHbl ani Ae *KeTingipy
Ka)KeT, apKallaH XaKcapTyFa 60naTbiH Hapcenep Tabbinagpl.!

HOnus AHmoHosa,
«YM3» AK 6acnaces Kbizmemi

nsk_kz_1993 nskassociation1993
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YYET OTXOZ0B
- NETKO!

C nepsoro mapta 2024 roaa Ha YnbbuHcKom meTan-
nypruyeckom 3asoge (YM3) pyHKuMoHMpyeT npor-
pammHblii Komnneke «Otxoabi» (MK). HakaHyHe
BceMMpHOro AHA OXpaHbl OKPYXKaloLWeh cpegbl
Mbl BCTPETUIUCH C OAHUM U3 ero aBTopos — Jlapu-
coit OBYMHHMKOBOM, MHKEHEPOM MO OXPaHEe OKpY-
KaloLweun cpeapbl.

JNapuca BaHOBHa, Kak nosiBUAACL Uaen nporpaMMbl?

Kak u3sectHo, Ha YM3 bonee 20 neT cyLecTyeT cucte-
Ma MeHeZXMeHTa, OCHOBHOE Yc/oBMe eé GYHKLMOHMPO-
BaHMA — 3TO HenpepbIBHOE yaydweHne. B 2021 roay B Ka-
YecTBe yNyyLLeHna bbl1o NpeaoKeHo paspaboTats MK no
Y4ETY OTXOA0B, KOTOPbIM Obl NO3BO/INA aBTOMATU3MPOBATb
YYET, UCKMIOUNTb OWMOKM NONb30BaTENEN, NPELOCTaBUTb
OMNepaTMBHbIN AOCTYN U yA06CTBO 3aMHTEPECOBAHHDIX /AL,

Ko 13 cotpyaH1KoB 6bin 3aaeicTBoBaH B co3gaHum MK?

Co3paHnemIMK 3aHMManMCh CNeLmanmncTbl rpynmbi no pas-
paboTKe KOPMNOPaTUBHbIX NPUAOKEHUI U MHPOPMALWMOH-
HbIX CUCTEM: PYKOBOAMTENb AHTOH Yenura 1 MHKeHep-npo-
rpammuct Cepreii [epacumeHko. MoHayany 6bi1o Cnox-
Ho. Motom pabota crana «Habupatb 06OPOTHI», NPOBO-
AWV COBELLAHNA, cobupany NpeanoKeHna OT 3aBOAYaH,
AYManu, Kak caenatb Tak, ytobbl obnerunts paboty — yb-
paTb JMLIHWE WarK, YMEHbLINTb ByMaXKHbIN SOKYMEHTO-
000pOT M UCKNKOYNTL OLWMBKK. Ha MecTax nomoranun pa-
306paTtbcA PabOTHMKM NPOM3BOACTB U NOAPA3AENEHUIA —
3TO TEXHO/IOTW NPOM3BOACTB, HAYabHMKM [TO 1 UHKeHe-
Pbl N0 OXpaHe OKpyKatoLLen cpeabl. Koraa y MeHs bbinm Ka-
KMe-TO COMHEHWA, i COBETOBA/ACh CO CBOMMM KONNEraMM.

Pacckakute 06 atanax paborbl.

Korga Mbl ¢ 3Toi maeen obpatnuauch B LIAT, nporpam-
MMCTbl HaM NMOPEKOMEHZ0BANM Pa3paboTaTb KOHLEMLMIO.
Mbl 3TO BbINOAHWAW: NPONMUCAAN LM, 334a4M, POAU CO-
TPYAHWKOB U aNrOPUTM AENCTBUA NporpaMmbl. MoTom Ha-
Yanacb pabota No co3aaHM GOPM KypPHANOB, OTYETHBIX
dopm v cnpaBo4HMKOB. COCTaBMAM NPUMEPHDIN NEpPeYeHb
nonb3osaTenei. 3atem B LIUT 3aHAAMCH OLMOPOBKOM.

Yro coboit npeacTaBnseT AaHHbIN MNK?

MK co3aaH Ha OCHOBE CYLLECTBYHOLLEN NPOrpaMmbl «Yn-
paB/eHWe NPOW3BOACTBEHHOM GE30MaCHOCTbIOY, B KOTO-
PO caienanu oTAeNbHbIA MOAY/b C HazBaHWeM «OTxoabI».
OH nosBonset BecTv y4€T 54 BMAOB 0TX0A0B, 0b6pa3yto-

WASTE ACCOUNTING
MADE EASY!

As of March 1, 2024, the Ulba Metallurgical Plant
(UMP) has implemented a software complex cal-
led “Waste”. On the eve of World Environment
Day, we spoke with one of its creators, Larisa Ov-
chinnikova, an environmental protection engi-
neer.

Larisa Ivanovna, how did the idea for the program
come about?

As you know, UMP has had a management system in
place for over 20 years, with its core principle being
continuous improvement. In 2021, as part of this prin-
ciple, we proposed developing a software complex
for waste accounting. This tool was designed to auto-
mate the process, eliminate user errors, and provide
quick and convenient access to relevant stakeholders.

Who wasinvolved in creating the software complex?

The program was developed by specialists from the
corporate application and information systems deve-
lopment group, led by Anton Chepiga and software en-
gineer Sergey Gerasimenko. Initially, it was challenging,
but over time, the project gained momentum. Mee-
tings were held to gather feedback from plant emplo-
yees, aiming to streamline processes, reduce unne-
cessary steps, minimize paperwork, and eliminate er-
rors. Production staff and division workers — such as pro-
duction technologists, heads of production and tech-
nical departments (PTD), and environmental protection
engineers — were instrumental in refining the program.
Whenever | had doubts, | consulted with my colleagues.

Tell us about the project stages.

When we approached the IT Center (CIT) with the
idea, the programmers recommended developing a
concept first. We followed this advice, defining goals,
objectives, employee roles, and the program’s workflow
algorithm. Next, we worked on creating journal forms,
reporting templates, and reference materials. We also
compiled a tentative list of users. The CIT then began
digitizing everything.

What does the software complex entail?
The software complex is built on the existing “Occu-

pational Safety Management” program, with a dedi-
cated module named “Waste.” It tracks 54 types of was-
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LWIXCA Ha Hallem 3aBoge. 370, Mo cyTu, 6asa AaHHbIX, NOKa
TONBKO C BHYTPEHHWUM AOCTYNOM. BoamoxHo, B byayLiem
WHTErpuUpyem eé C NopTanamu, KoTopble NpeaHasHaYeHbl
A1 CO@4M FOCOTYETHOCTH.

Kak pabotaet nporpamma? Mpuseaute npumep.

MK o6beanHAeT ABa HaNPaBAEHUA ABUKEHNA OTXOA0B.

Bo-nepsbIx, eCAM OTX0A, NpesHa3Ha4YeH A1A BblBO3a Ha
XBOCTOXPAHW/MLLE, TO B AEHb €0 BbIBO33 OTBETCTBEHHbIN
PabOTHUK 3aHOCUT B 3NEKTPOHHbIN KypHAN HOBYHO One-
paLyto, B KOTOPOM YKa3bIBaeT (B OCHOBHOM, BblbMpaeT 13
CNPaBOYHMKA) BCe HEODOXOAMMble MapameTpbl TOro Wu
MHOTO BMAA OTXOAa, BbIBO3ALLMIA TPAHCMOPT M pacneya-
TbIBAET roToBY0 OPOPMIEHHYIO HAaKNAAHYHO Ha BbIBO3. B
610p0 NPOMYCKOB BUAAT 3Ty YYETHYIO 3aMMCh B KypHaNe u,
YAO0CTOBEPMBLUMCD B IEFa/IbHOCTM 3aMMCK, BbIMYCKAKOT rpy3
C TEPPUTOPUM NPEANPUATIA. Ha XBOCTOXPAHU/IMLLE NPOUC-
XOAMT B3BELUMBAHME W 3aHECEHWE PAKTUYECKOTO KoMnye-
CTBa 0TX0A08B cpa3y B K. 3aHOCATCA BCe AaHHble B peasib-
HOM BPEMEHM, M 3aHMMAET 3TO NOSIMUHYTbI. Bo-BTOpbIX, B
nporpamme OTPAXKaLOTCA BCE ONEpaLym C OTXOAAMM, Npes-
Ha3HaYeHHbIMM ANA Nepesayn CTOPOHHWUM OpraHM3aLMsMm,
Y1 KOTOpbIE BbIBO3ATCA MO MaTepuasibHbIM NPonyckam. Bce
OTYETHble hopMbl HOPMUPYHOTCA ABTOMATMYECKM U MO-
3BO/IAOT MOHUTOPUTH MPOLIECCHI 0OPALLEHMA C OTXO4AMM,
GunbTPYA OTYETHI 33 NtobBOI Nepuroa, nNo AtobbiM BUAAM OT-
XOZ10B ¥ NOAPa3AeNeHNAM-00pa30BaTENAM.

Kro cerogns umeert goctyn K MNK?

B HactoAwee Bpema AocTyn K nporpamme BbigaH 201
PabOTHMKY. B KaaA0M Noapa3LeneHnm, KaKAOM Liexe, Ha
KaKZOM y4yacTKe 3TO Te /oAy, KOTOpble 3aHMMAIOTCA pa-
6oTOM C oTX0AaMM: COOPOM, COPTUPOBKOM, HAKOMNEHWEM,
Y4YETOM 1 BbIBO30OM. Bcem Ha3HaueHbl pasHble POAK: KTO-TO
“MeeT QYHKLMOHAN A1 3aHECEHMA U KOPPEKTUPOBKM AaH-
HbIX, KOMY-TO OCTYNEH NMLLIb NPOCMOTP.

B uem npenmywecrso MK?

C 1 mapTa oTMeHeHbl GOpMbI MO YYETY U MOHUTOPUHTY
OTXOZOB, KOTOpble OblAM pernaMeHTUPOBaHbI BHYTPEHHM-
MW HOPMaTUBHbBIMM AOKYMEHTaMW. MIHGOpMaLmio Tenepb
MOHO bbICTPO cHOPMMPOBaTL M MOCMOTPETDL B MPOrpam-
Me. Hanpumep, eciv paHbLLe MHe HyXHO bbi10 ABe Heae-
/W L1A NOATOTOBKM OTYETa, TO Tenepb A GOPMUPYHO ero aB-
TOMATMYECKM 33 HECKONBKO CEKYHZ B HEOOXOAMMOM MHE
dopmarte. OTaenbHO BEAETCA YUET PaSMOAKTMBHDBIX AOXO-
£08B. B rpynne komnaHui Kazatomnpoma 310 nepsbiit OnbIT
C03aHMA NOA06HbIX MPOrPAMMHbIX NPOAYKTOB. BO3MOX-
Ho, apyrve [30 3axX0TAT NepeHATb HaL OnbIT. YTO KacaeTca
YM3, 10 nporpamma ¢yHKUMOHMpPYeT! Ho, KOHEYHO, OHa
eLé byaeT AopabaTbiBaTbCA, BCENAA ECTb YTO Y/YYLIMT!

Hnus AHmoHoea,
npecc-cnyxc6a AO YM3

.
&

te generated at our plant. Essentially, it is a database
currently accessible only internally. In the future, we
may integrate it with external portals for submitting go-
vernment reports.

How does the program work? Can you give an
example.

The software complex integrates two waste mana-
gement streams.

First of all, in the day of disposal, a responsible emp-
loyee enters a new operation in the electronic journal.
They select (mainly from a reference database) all the
necessary parameters for the specific type of waste,
transportation details, and print a pre-filled wayhbill for
the shipment. The security checkpoint sees this entry in
the journal, verifies its legitimacy, and releases the cargo
from the plant’s premises. At the tailings facility, the
waste is weighed, and the actual amount is immediately
recorded in the program. All data is updated in real-
time, taking no more than 30 seconds. Secondly, all
operations related to waste destined for external or-
ganizations, transported with material passes, are al-
so recorded in the program. Reporting forms are ge-
nerated automatically, enabling monitoring of waste
management processes. Users can filter reports by any
period, type of waste, or the generating department.

Who currently has access to the software complex?

As of now, 201 employees have access to the program.
These include individuals in every department, shop,
and site responsible for waste-related tasks: collection,
sorting, accumulation, accounting, and transportation.
Each user is assigned specific roles. Some can enter
and edit data, while others have view-only permissions.

What are the advantages of the software complex?

As of March 1, manual forms for waste accounting
and monitoring, previously governed by internal
regulations, have been eliminated. Information can now
be quickly generated and accessed through the prog-
ram. For instance, preparing a report that once took
me two weeks can now be done automatically in just
a few seconds, in the desired format. Additionally, the
program maintains a separate ledger for radioactive
waste. This is the first experience within the Kazatom-
prom group of companies in developing such software
solutions. It is possible that other subsidiaries may
want to adopt our approach. At UMZ, the program is
fully operational! Of course, there is always room for
improvement, and it will continue to evolve!

Yulia Antonova,
Press Service of the UMP JSC
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«CMOPTTbIK PYX MOHE MEHICKE ¥MTbI/bIC:
BONKOBIrEONOrNA TABbIC TYFbIPbIHAA!

«Kazatomnpom» YAK» AK-TbiH, CnapTakuagacbl — OGyn bl CalblH OTKI3iNETiH ayKbiMabl KOPNOPaTUBTIK
ic-Liapa, OHbIH MaKcaTbl XONAMHT KbI3MeTKepaepi apacbiHAa AeHe WbIHbIKTbIPY MEH CMOPTTbl AambITy 60/bIN
Tabblnagpl. CnapTakMaaa aacbiHAa KOMAHAA/bIK KIHE XKeKe cnopT Typ/iepi OoibIHWA *KapbicTap eTkisinea,.

Bubinebl binbl CnaptakMaga LUbIMKeHT KanacbiHAa eTTi. 25-29 Tambl3 apanbifbiHga byn meranonucte Ka-
3atomnpom YAK» AK-TbiH, XXIII CnapTakuagacbl yinbimaactbipbingbl. MaHpi3gbl Wwapafa XON4MHITIH, pTypAi
eHLWinec KacinopblHAapblHAH 24 KomaHAa KaTbicTbl. OnapablH iwiHae «Bonkosreonorma» AK KomaHgacel
na 6ap, o1 acepni HITUNKENEP KBPCETIM, KaANbIKOMaHAAbIK ecente KYPMETTi 3-0pblHAbI MeneHai.

CNOPTTbIK AUCUMNTUHANAPADBIH SPTYPAININI

CnapTaknaga bafmapnamacbiHa 10 Typni naH Kipai: muHu-dyto0n, 6ackeTbon, KeHin atneTnka, sonenbon,
ycTen TeHHuci, kKnbepcnopt (Counter-strike 2), wWaxmaT, apmMpecTanHr, 6agMUHTOH KaHe Ky3y. COHFbICbI OCbI
CnapTakuadaHblH KaHanblFbl 60/1bIN Tabblnadbl KaHe anfaw peT eTKisingi. 9pbip cnopT KoMaHganap ywWiH
Hafbl3 CblHaK 6onapl, bipak Bonkosreonorua cnoptwbinapbl 6yn CblHaKTapAbl abblpOMMEH KeHin, Ky, Te3im-
AiNiK NeH eHiCKe AereH yMTbIAbICTbl KOPCeTTi.

HAPKbIH ETICTIKTEP X9HE KOLBACLUbIHbIH KONAAYbI

«Bonkosreonorva» cnopTLbIAAPbl €Ki CNOPT TYPiHAE epeKlle XeTicTikTepre eTTi: APMPECTAUHT 60MbIH-
WA KOMaHAA 2-0pbIHAbI MeneHai. leHin atneTmkaga cnopTibinap 3-opblHFA KON XKeTKi3Aai.

Byn KeHicTep KOMaHAaHbIH, KOfapbl AeHredgeri AavblHAbIFbl MeH OipniriHiK, HaTuxeci 6ongpl. CnapTa-
Knaga b6apbicbiHAA KOMAHAAMbIK PyX MEH bIHTbIMAKTACTbIK epekwe baiikanapl. KomaHAaHbIH, KeHicke aereH
YMTbINbICbIH KaHe bIHTACcbiH «Bonkosreonorma» AK backapma Tepafacbl EpnaH Jlecbekynbl TalwiMOBTbIH Ke-
Ke KaTbICybl MEH KONAaybl OAaH 9pi HbIFANTTbI.

AdepHoe obujecmeo KaszaxcmaHa
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Backa naHaepae 6i3aiH cnopTwbinap Aa 24 KOMaHAA KaTbICKAHbIH ECKEPe OTblpbif, 6Te NaiblKTbl HITU-
Kenep KepcetTi. Mapbic KOpbITbIHAbICHI OOMbIHIIG Keneci HITMMKENepre KOA KeTkisingi: kmbepcnopt —
4 opbiH, 6acketbon — 5 opbiH, MUHK-YTOON — 6, BONENDOON — 8, BAAMUHTOH KaHe LWaxXmaT — 9, YCTeN TEHHMUCI —
13 opbiH. AKTMBTE 59 ynaiimeH KOMaHAa Kannbl MefanbAblk ecente 3-wi opbiHFa ne 6onapl.

MEHICKE LUABbITTAHAbIPFAH CNIOPTLLbI/IAP

CnapTtakuagagarbl BonkoBreonorma KOMaHAACbIHbIH, *ap-
KbIH eKinaepiHiy, 6ipi AnnambicoB MblHkacap meH Tempanu-
eBa [vHapa bonabl. EKi cnopTwwbl A3 KOMaHAANbIK TabbiCKa
aliTapabIKTal yaec KocTbl.

«BONKOBreonorna» KOMaHAACbIHbIH, apKblH OKINAEPiHIH,
6ipi — AanambicoB MblHacap. On TP3-5 ¢uananbiHblH, Ka-
YiNCi3AiK KeHIHAEri KeTeKLWi MaMaHbl KaHe XeHin aTneTu-
Ka KOMaHAACbIHbIH, KanuTaHbl. MbiHacap 100 meTpnik ka-
WHIKTBIKTA XKyripin, 12,2 cekyHAaTa GipiHWI OpbIHAbI KeHinN
angbl. COHbIMEH KaTap, KOMaHAAAbIK 3cTadeTaga OHbIH KO-
MaHAacbl 2-OpbIHAbI MeNeHin, XKannbl KeHin aTneTnkaga Ko-
MaHAafa 3-0pblHfa KeTepisyre KEMeKTecTi.

Tafbl 6ip apKblH cnopTwbl — Temupanuesa AuHapa, Y-
TOK ¢unmnanbiHblH, HR eHiHaeri 6ac MamaHbl. 55 Kr AeWiHTi
Ca/IMaK AdPeXeciHae apMpecTMHITe [uHapa 6apnbiK Kap-
CblnacTapbiH XKeHin, 1-opbiHAbl neneHai. Epekweniri con,
[IMHapa apMPEecCTAUHINEH Kacibu Typae aiHanbicnaFraH, 6i-
PaK OHbIH TabWfM TanaHTbl MEH Kylw-Xirepi Oyn eHicTi
OfaH api acepni eTTi.

T
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Byn cnopTwbiNapabiH, KeTicTikTepi TabaH-
AbINbIK MEH KEHiCKe AereH YMTbIIbICTbIH,
CUMBONbIHA alHanAabl, OYKin KOMaHAaHbI
KaHa XKeTicTiKTepre WabbITTaHAbIPAbI.

YYACTBYH W NOBEXXAAH!  25-29 asrycma 2024 s r.LbiMkeHm

XX!II CI'IAPTAKMAHA

e et R R D

Mumnn-gyréen - Bacuerbon - Nerwas aTneraka Enmhnn Hectamunil Tonnnc - Kubapenops - Ulaamars - Apspectannr - Baguuiton - Naanarwe

HANNbI KATbICY - }A/MNbl TABbIC

2024 xbinfbl XX CnapTaknaga Texk cnopT-
TbIK LWapa faHa eMeC, COHbIMEH KaTap Oap/blK KaTbiCyWblNap YWiH KOPNOpPaTUBTIK PYXTbl HbIFANTY KoHe
KacinopblHAAp apacbiHAafbl AOCTbIK OaiinaHbicTapabl KOAAAY MYMKiHAIM 60n14bl. «BOAKOBreonorna» KomaH-
[aCbIHbIH, CrOPTTafbl eHicTepi 6i34iH, YKbIMHbIH, KYMbICTafbl KacibunirimeH KaTtap, CMOpTTbIK apeHanapaa
[ XKOFapbl HITUXKeNepre KON XKeTKi3e anaTbiHbIH KepCeTTi.

Byn KeTicTik — KOMaHAANbIK PYX MEH KEeTiNAipyre AereH YMTbINbICTbIH, KapKblH Aaneni, onap 6i3giH Kop-
MOPATMBTIK M3AEHMETIMI3AIH axblpamac beniri 60/bin Tabblnasbl *aHe conait kKana bepeai.

Bapablk cnopTwbinapfa WblHaMbl anfbicbiMbi3gpl bingipemis! CizgepaiH, KaHKUAPAbIKNEH KaTbiCyNapblHbI3,
TabaHAbINIbIKTAPbIHbI3, KEHICKe AEreH YMTbIAbICTAPbIHbI3 KaHE CanayaTTbl emip CanTblH HacuMxaTTaynapbl-
HbI3 YLWiH PU3aLLbINbIFbIMbI3AbI Bingipemis. «JeHi cay TaHAe — AeHi cay pyx!»

«BonKoezeonozua» AK
6acnaces Kbiamemi
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«CMOPTHUBHbIN VX «SPORTING SPIRIT oo Kongo o, crobrs mheaerery SRORREIRE

¢ W CTPEM/EHME K NOBEAAM:  AND THE DRIVE FOR VICTORY: cobo racronuit suson s rowar 0 IS

BO/IKOBIEONIOT S VOLKOVGEOLOGY APEOLOTETH 3T WCTTaNAR, AEMOHCTDH

¢ HATMbEJECTANEYCNEXA!»  ON THE PODIUM OF SUCCESS!» Pin CATY BLHOCIABOCTS U Ne7anue 1o

Cnaprakunaga AO «HAK Kazatomnpom» — 370 exkerog-
HOe KpynHOe KopnopaTMBHOE MeponpuATMe, Hanpas-
JIEHHOE Ha Pa3BUTUE QU3MYECKOW KyabTypbl M CmopTa
cpeam paboTHMKOB XonamHra. B pamkax copeBHOBaHMM
NPOBOAATCA TYPHMPbLI NO PA3IMYHbLIM BMAAM CMOPTa,
BKNtOYAA KOMaHAHbIE U MHAMBUAYANbHbIE AUCUMNAK-
Hbl.

B Tekywwem rogy mectom nposegeHua Cnaptakvagpl
Bbl6paH conHeyHbil ropog, LWeimkeHt. C 25 no 29 as-
rycta B aTom meranonuce npowna XXl CnapTakuaga
AO «HAK Kaszatomnpom». B 3HameHaTenbHOM COObI-
TUW NPUHANKN yYacTue 24 KOMaHAbl U3 PA3NNYHbIX 40-
YEpHUX NPeanpUATUIA XONAuHTa, BKAOYAA KomaHay AO
«Bonkosreonorna», KOTOpaa NoKasana BneyvaTaAoLMe
pesy/nbTaTbl U 3aHANA NOYETHOE 3-e MecTo B 0b6LLEKO-
MaHAHOM 334éTe.

PA3HOOBPA3UE CITOPTUBHbBIX AUCLMNTUH

Mporpamma CnapTakuaabl BrAtoYana 10 pasnnyHbIx
ANCUMNANH: MUHU-OYTOON, GackeTbon, nerkas atne-
TWKa, BONEOO/, HACTONbHbIN TEHHWUC, KubepcnopT
(Counter-strike 2), Wwaxmatbl, apMPECTANHT, 6AAMUHTOH
W nnasaHue. lMocneaHee ABNFETCA HOBLIECTBOM AaH-

The Spartakiad of JSC «NAC Kazatomprom» is an
annual major corporate event aimed at promoting
physical culture and sports among Holding employ-
ees. The competition features tournaments in va-
rious sports, including both team and individual dis-
ciplines.

This year, the sunny city of Shymkent hosted the
XXIII Spartakiad of JSC «NAC Kazatomprom» from
August 25 to 29. The event brought together 24
teams from the Holding’s subsidiaries, including
the team from JSC «Volkovgeology,» which delive-
red an impressive performance, securing an ho-
norable 3rd place in the overall team standings.

DIVERSE SPORTS DISCIPLINES

The Spartakiad program featured 10 disciplines:
mini-football, basketball, athletics, volleyball, table ten-
nis, eSports (Counter-Strike 2), chess, arm wrestling,
badminton, and swimming, the latter being introdu-
ced for the first time this year. Each sport posed a
significant challenge, but the atﬁ;etes from Volkovgeo-
logy overcame these with strength, endurance, and a
desire to win. i Al

APKUE JOCTUMKEHMA
W NOAJEPKKA IMAEPA

OcobeHHO APKMMM CTau BbICTYNNEHMA
cnopTcMeHOB BonkoBreonormm 8 AByx Bu-
AaX CnopTa: apMpPECT/UHN, rae KoMaHaa
3aBOeBana 2-e MeCTo, 1 NErkan aTaeTuka,
r4e Haww aTneTbl 3aHAAKU 3-e MecTo. ITK
nobeabl CTanu pe3ynbTaTOM HaMpPAXKEH-
HOW MOATOTOBKM M KOMAHAHOTO AyXa, KO-
TOPbI BblN 3aMETEH Ha NPOTANKEHUM BCEN
CnapTakuagpl. JInyHoe yyactme u noa-
fepxka lMpeacepatena [pasneHua Ta-
wumoBa EpnaHa Jlecbekosunya nobasuau
KOMaHZe MOTMBaLLMK M 60eBOro HacTpPos.
B apyrmx gucumnanHax Hawm cnopTcme-
Hbl TaKXXe MOKA3a/M OYeHb [OCTOMHble
pe3ynbratbl C Y4ETOM TOrO, YTO NPUHK-
Mano ydyactme 24 KomaHgbl. Mo wutory
COPEBHOBAHUM AOCTUTHYTbI CAefytowme
pe3ynbTathl: Kubepcnopt — 4 mecto, ba-
cketbon — 5, MuHK-dyT60N — 6, BONEI6ON
— 8, 6aAMUHTOH M WaxmaTbl — 9, HaCTONb-
HbIM TeHHUC — 13 mecTo. C 59-bt0 OYKamm
B aKTVUBE, KOMaHAa PACNoN0XKMAACh HA NOYETHOM 3-eM
MecTe B 06LIEM MeanbHOM 3a4éTe.

CMOPTCMEHDI,
BAOXHOBNAIOLWME HA NOBEADI

OZHVMMM U3 APKUX NpeacTaBUTENE KOMaHAabl Bon-
Kosreonormn Ha CnapTakmage ctann Annambicos MblH-
*acap n Temupanuesa [ImHapa. O6a cnopTcMeHa BHec-
JIX 3HAYUTENIbHBIN BKNAZ B OOLLEKOMAHAHDbIN YCMEX.

AnnambicoB MbIHXacap, Beaywmii Cneuuannct no
6e3onacHoctn ¢unmana P3-5, KanuTaH KomaHAbl No
NErKkon atnetuke, bnecrawe BbicTynuA B 3abere Ha 100
METPOB, 3aBOEBAB NepBoe MeCTo ¢ pesynbratom 12,2
CEeKyHAbl. B KomaHAHO 3cTadeTe ero KomMaHAa B3ana
BTOPOE MECTO, YTO NOMOINI0 KOMaHAe Bonkosreonorum
3aHATb TPeTbe MeCTo cpeam 24 KOMaHA,

Temupanuesa [MHapa, rasHbin cneuynanmct HR ¢u-
nvana YMTOK, Takxke 6ancTana Ha CNOPTUBHOM apeHe
B AMCLMNAMHE aPMPECTIMHT B BECOBOM KaTeropum ao
55 kr. lnHapa 3aBoeBana nepsoe MecTo, ofepas no-
beny Hag Bcemu conepHuuamu. MpumeyaTtenbHo, YTO
[MHapa HMKOraa He 3aHMManacb apMPECTAMHIOM Ha

REMARKABLE ACHIEVEMENTS
AND LEADERSHIP SUPPORT

Volkovgeology’s athletes particularly excelled in two
disciplines: arm wrestling, where the team secured 2nd
place, and athletics, where they claimed 3rd place. These
achievements were the result of rigorous preparation
and a strong team spirit that was evident throughout
the Spartakiad. The personal involvement and support
of Chairman of the Board Erlan Lesbekovich Tashimov
added motivation and fighting spirit to the team.

Despite fierce competition from 24 teams,
Volkovgeology athletes delivered commendable
performances across the board: eSports: 4th place,
Basketball: 5th place, Mini-football: 6th place, Volleyball:
8th place, Badminton and Chess: 9th place, Table Tennis:
13th place. With a total of 59 points, the team earned a
well-deserved 3rd place in the overall medal standings.

EXCEPTIONAL PERFORMANCES

Two standout representatives of the Volkovgeo-
logy team at the Spartakiad were Mynzhassar Alpa-
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npodeccMoHaNbHOM YPOBHE, HO ABAAETCA HACTOALLMM
CaMOPOAKOM U MPUPOAHbLIM TaNaHTOM, YTO AenaeT eé
nobeay ewwe bonee BblgatoLLENC.

[OCTUXKEHMA 3TUX CMOPTCMEHOB CTaaM CMMBOJIOM
CTOMKOCTU U CTpeMNeHUs K nobese, BAOXHOBUB BCHO KO-
MaHZy Ha HOBble CBEPLUEHMA.

OBLLIEE YYACTME — OBLLMIA YCNEX

XXII CnapTtakmaga 2024 crana He NpPoOCTO CNOPTUB-
HbIM CObbITUEM, HO M BO3MOXKHOCTBIO AN1A BCEX Y4acT-
HMKOB YKPEMUTb KOPMOPATMBHbIA AyX W NOALEPKATb
LPYKECKMe CBA3W Mexay npeanpuatuamu. Cnoptus-
Hble nobeapbl BonKoBreonornn nokasanu, YTo Hall Kon-
NIEKTUB He TOMbKO npodeccroHaneH B pabote, HO K
yMeeT [0CTUTaTb BbICOKMX Pe3y/bTaTOB Ha CMOPTUBHbIX
apeHax.

3TOT ycnex ABNAETCA APKMM CBMAETENbCTBOM CWJbl
KOMaHAHOrO Ziyxa U CTPEMNEHUA K COBEPLUEHCTBY, KO-
TOpble BCerga Obln 1 0CTalTCA HEOTLEMNIEMON YaCTbiO
HaLLen KOPNOPaTUBHOM KyAbTYpbl.

BbipaxaeM WCKpeHHto 6narogapHoCTb BcemM crop-
TCMEHaM 3a CaMOOTBEPXKEHHOE Y4acTue, YNopcCTBO,
cTpemnieHune K nobege 1 nponaraHae 340poBoro obpa-
33 *u3Hu! B 3p40poBoM Tene —340p0BbIN AyxX!

Mpecc-cayucba
AO «Bonkoszeonoaus»

mysov and Dinara Temiraliyeva, whose contribu-
tions played a significant role in the team’s overall
success.

Mynzhassar Alpamysov, a leading safety specialist
at the GRE-5 branch and captain of the athletics
team, delivered an outstanding performance in
the 100-m race, clinching first place with a time of
12.2 s. In the team relay, his squad secured second
place, which greatly contributed to Volkovgeology’s
third-place finish among 24 teams.

Dinara Temiraliyeva, a chief HR specialist at the
UPTOC branch, also shone on the sporting stage
in the arm wrestling discipline in the under-55 kg
weight category. Dinara claimed first place, defea-
ting all her opponents. Remarkably, she has never
trained professionally in arm wrestling but is a na-
tural talent, making her victory all the more
extraordinary.

The achievements of these athletes became sym-
bols of resilience and the drive to win, inspiring
the entire team to strive for new accomplishments.

SHARED PARTICIPATION — SHARED SUCCESS

The XXII Spartakiad of 2024 was not just a
sporting event but an opportunity for all partici-
pants to strengthen corporate spirit and foster
friendships between enterprises. The sporting vic-
tories of Volkovgeology demonstrated that our team
excels not only professionally but also achieves
impressive results in sports.

This success is a vivid testament to the power
of teamwork and the pursuit of excellence — core
elements of our corporate culture.

We extend our heartfelt gratitude to all the athle-
tes for their dedicated participation, perseverance,
and commitment to promoting a healthy lifesty-
le. Indeed, a healthy body fosters a healthy spirit!

Press Service
of JSC «Volkovgeology»

AdepHoe obwjecmeo KazaxcmaHa
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AZIAM3AT KTMMATTbIH ©3EPY KbILAMbIFbIHA
9CEP ETY MYMKIHAITHE WE

Bi3aiH eMipimi3 KapKbIHAbI AaMyaa: KYHAENIKTI TipLWiniKTiH KynbeHiHae 6i3 Keiae TaHFbl WbIKTbIH, KOKTEM-
I KYH COyneciHiH, Hemece Tepese CbIPTbIHAAFbl KYCTapAblH, KyaHbIWTbl SHAEPiHIH, KapananbiM KyaHbllWTa-
pbiH Ballkamaimbl3. KentereH agampaap Tabufatka, 6i3aiH opTaK yMiMi3re KaMKOPAbIK KacayapblH, KaXKeTTi-
niriH ymbITyaa. Ocbl MaTepuanga 6i3 akonornanbik Macenenep MeH KopLiafaH OpTaHbl KOpFay NepcnekT1Bea-
NapbIH TaNKplNaMbI3. by TakbIpbinTa 63 capanTamacbiMeH «Kasatomnpom» YAK» AK 3Konoruanbik fblabiMu-
3eptTey baFaapnamanapbliHbiH, FbINbIMM XKeTEKLWICi }aHe 6acTamawwbicbl KOpuii leopruesuy NMepmeHes benices,.

tOpwii feopruesuny — «Kazatomnpom» YAK» AK skonorus-
NbIK FblbIMU-3epTTey BafmapnaManapbiHblH, FbIIbIMK Ke-
TEKILUICi aHe 6acTamalubicbl. On Kep KoWHayblH nangana-
HYAbIH SKONOTMANBIK KIHE /1IeYMETTIK Canafa acepiH bafa-
nay baraapnamacbit (ESAP), «Zero Waste» KopnopaTusTiK
OafgapnamacbiH, YHFbIMaNbIK LWaikmanay a4iciMeH ypaH
OHAIPY CanAapbiHbIH, *KoMblnybl boWbiHWA b6afgapaamaHsbi
OHEe 3NEKTP KETKIi3y KeninepiHiH acepiHeH KycTapabl
Kopfay bafgapnamachiH iCKe acblpyFa JKeTEeKLWINiK eTeaj.

tOpuii leoprmesuny backapaTblH IKONOMMANBIK, HKobanay a-
HE MOHMWTOPUHI OpPTaNbifbl TYPAKTbl TYPAE KOFapbl FblAbIMK
YKoHe eHAIPICTIK KepCeTKIWTepre KO METKI3iN Keneaj.

O3 yakbITbiHAa on «Kasatomnpom» YAK» AK fbinbiMu-
TEXHUKANbIK, KJHEe WMHHOBALMANBIK Aamy bOafaapnamachbl-
HbIH, Ka/binTacybliHa 6enceHAi KaTbiCTbl, COHAAl-aK bipHe-
Wwe eHwinec ybimaapAabiH, Kagaranay KeHeciHiH myLuec
6ongabl.

«Kazatomnpom» KaHe «Hofapbl TEXHOAOrMANAP MHC-
TuTyTbi» MLWC-ge Kacibn KbidameTi 6apbicbiHaa, HOpuii
[eOprMeBMYTIH KeTeKLWinirimeH Oun3Hec-aKiMLWINeHaipy,
KOPNopaTMBTiK backapy, TayeKen-MeHeaKMEHT, Kopnopa-
TUBTIK 9/71I€YMETTIK TYPaKTbINbIK, NepcoHangpl 6ackapy
aHe backa ga cananapga KentereH xobanap meH cas-
caTTap 93ipAeHin, icke acbipbinabl.

KemXbInablK KaHe Xemicti eHberi ywiH Kpuit Feop-
ruesny KasakctaH PecnybnmkacbiHbiH bipHewWwe cananbik mapanatrapbiHa ue 6onabl: «Kasatomnpom» YAK»
AK-TbIH, 15 Xbinapblk mepentonnbik 6enrici; «Kazatomnpom» YAK» AK-TbiH 20 KbiAbIK MepenlTonNbIK benrici;
«Kaszatomnpom» YAK» AK-TbiH 25 KbiAblK MepeiTonnbik benrici; «ofapbl TEXHONOTUANAP MHCTUTYTbIM
KLWC-HiH KypmeT rpamotachl; «Ka3akcTaH PecnybimKkacbl aTOM CanacbiHbiH, €eHOEK CiHipreH Kbl3MeTKepi»
KypmeT rpamotachl; «KasakcTaH Pecnybaukacbl aTOM canacbiHblH eHOeK CiHipreH KbiameTkepi» Kypmet
6enriciHin, Il xaHe Il gapexenepi; «Camypbik-KasbiHa» AK-HbIH ANFbIC XaTbl.

IOpuit feopruesuuy, Canemertcis 6e! B3iH;i3 Typanbl KaHe 3KONOrMA canacbiHAAFbI
MaHCcabbIHbI3Abl Kanai 6acTaFaHbIHbI3 Typasbl a34an anTbin 6epiHis.

MeH «Kasatomnpom» YAK» AK KypbinbimbiHaa 2009 bingaH bepi xy-
MbIC iCTEN KeNeMiH, OHAa KOPMNOPaTMBTIK BacKkapy *aHe BU3Hec-aKimLi-
NEHAIpY YWiH KayanTbl KypblnbIMAblK benimwenepsi 6ackapabim.
CoHgbl 10 *bin 6oiibl «XHofapbl TexHonoruanap MHCTUTyToI» KLUC-ae
KYMbIC iCTEAMIH.

AdepHoe obwjecmeo KaszaxcmaHa
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MeH Anmartbl KanacbiHblH TyMacbiMbIiH. 2015 biabl «ofapbl TEXHONOTUANAP UHCTUTYTbI»
KLIC-ge KymbiC icTey YCbIHbICbIH Kabbingan, CYMiKTi Kanama KyaHa opangbiM. YKbIMHbIH
yineciMaj *KyMbICbIHbIH, apKacbiHAA KbICKa Mep3iMAae Y3A4iK anemaik Taxipubenepre caiikec
iWKI HOPMATUBTIK KyXaTTapAblH, TONbIK MAKeTiH 33ipnen, icke Koca angplk. HatuxkeciHae
WHCTUTYTTbIH, KOPNOPATMBTIK Backapy PEMTUHTI YL XblA iWiHAE eKi ecere XybIK 6Cin, UHCTUTYT
TYPaKTbl TYpAe TabbICTbl yiibIMFa aitHaNAbI.
MeHiH, 3Konorma canacblHAafbl YAKeH Taxipnbem baKOHbIp Fapbll ainafbiHaH 3bIMblpPaH-
[ApAb! YWbIPYAbIH, KOPLWaFaH opTafa acepiH baFanay KeHiHAeri MemaekeTapanbik bafgapna-
MaHbl icKe acbipymeH b6ainaHbicTbl. byn 6afgapnamasa MeH a3ipaeyLui aHe KOCaKbl OpbliHAAY-
wbl 6onabiMm. Ocbl Taxipubere cyimeHe oTbipbin, MeH «Kazatomnpom» YAK» AK-TbIH 3KONOrMANbIK
YKaHe 3/1IeYMETTIK Cananapaarbl ic-kMmbln ocnapbiH (ESAP) xy3ere acbipya e3 6inimim meH Taxipnbem-
HiH nangansl 6onatbiHbiHA ceHimai 6onabiM. byriHri KyHi, 2019 bingaH 6actan, meH «*ofapbl TEXHOMOTMUANAP
MHCTUTYTBI» HLLC SKoNOrMANBIK }Kobanay KaHe MOHUTOPUHT OPTa/bIFbiHbIH, 6ACLIbICBIMbIH.

Ci3aiH, MaHCabbiHbI3AbIH, €H MaHbi3Abl CATTEPi KaHAal Aen oinalcbi3, Ci3ge epekwe
MaKTaH TYTaTblH }XeKe }06anapbiHbi3 Hemece 3epTTeynepiHis 6ap ma?

MeHiH emipime 1961 xbinbl 12 cayipae 60nFaH OKuUFanap KaTTbl acep eTTi, con cebenTi bYKin emipim FapbiLu-
neH 6ainaHbiCTbl. Byn — Pura a3amaTTbiK aBUaLMA UHKEHEPAEPI MHCTUTYTbIHAAFbI OKY, KeliHHeH 99K KaTapblHAa
KbI3MET €Ty, BallKOHpbIp fapbil alnnafbiHAA KYMbIC iCTEy, Ken mMapTe NaidanaHbinaTbiH «BbypaH» fapbiw Keme-
CiHIH KOHYblHa KaTbiCy, 3biMbIpaH YLIbIPYAapAblH KOpLIafaH opTafa acepiH Oafanay KeHiHAeri memnekerta-
panblK BafaapnamaHbl iCKe acblpy KaHe OCbl TaKpblpbinTa «balKOHbIP» Fapbill alnNaFbiHbIH, 3bIMblPAH-FAPbILITHIK
KbIBMETIHIH 3KONOrMANbIK MacenenepiH wewy ywiH FAX TexHonoruanapbiH KOAAaHy TaKblpblObiHAA XMMMA
FbIIIMAAPbIHbIH, KaHAMAATbI AdpereciH Kopfay. ESAP kocnapbiH icke acbipy bapbicbiHaa 6i3 Mepai Kalwbik-
TbIKTaH 30HATAY CMYTHMKTIK CypeTTepiH NaiganaHbin, ypaH eHAIPETIH KacinopbiHAAPFa XaKblH Kepnepaeri To-
MblPaK NeH 6CiMAIK *KaMblNFbICbIHbIH, OY3blNybIH TanayAbl XKy3ere acblipablK,.

Ci3 XXyMmblIC icTen XaTKaH afbiMAafbl }obanap Typanbl COUNeciH;is.
Ci3 KaHAal HATHKenepre KON JKeTKi3giHi3?

Kasipri yakbiTTa 6i3 «OpHbIKTbI JaMy MaKCaTbiHAA KELIEHAi 3KONOMUANBIK KIHE N1eYMETTIK 3epTTeynep XKyp-
risy», «OpHbIKTbI AaMy MaKCaTblHAA KEWeHAi 3KONOTUANDIK KOHE 9NeyMETTIK 3epTTeynep KYPridy» KaHe
«KycTapabl anektp bepy xeninepiHiH, acepiHeH Kopfay bafgapnamacbl» CUAKTbI bafmapnamanappl icke acbl-
py BOMbIHWA KYMbIC iCTEN KaTblpMbi3. Erep HaTUXKenep Typanbl aiTaTblH 60NCaK, OHAA Kep KOMHAYbIH naii-
AanaHy ayMaKTapblHbIH, SKONOMMANbIK Hafaaibl cMnaTTanfaH, an byn iprenec aymakTapMeH LiamameH 12 mblH,
LAPLUbI LWAKbIPbIMAbI Kypanabl. TEXHOTEHAiK acep eTy MapKepaepi MeH Konaapbl auKkpIHAANAbI, OHbl TOMEHAETY
BOMbIHWA YCbIHBIMAAP 33ipNeHAi, By KeMKbINAbIK, MOHUTOPUHT HEFi3iHAE KacaffaH HITUXKENEPAI anyFa Mym-
KiHAIK Gepai: ep KoWHayblH NanaanaHy obbeKTinepiHe iprenec KaTKkaH Kepnepae KaHyapnap CaHbiHbIH 6i-
PiHLWI Ke3EKTE CMHAHTPONTbI Y/IFAObI }KIHE BCIMAIK *KaMbINFbICbIHbIH, Oy3blNy aliMaFbIHbIH a3atobl balKkanagpl.

Kasipri akonoruanbik }afganabl Kanai 6aranaicois?

Hep KOMHayblH MmanmaanaHy ydyackenepiHaeri 3Konorusa-
NbIK, XKafaan KasakcTaH PecnybamKacbiHbIH, TabuFaTTbl KOpFay
3aHHAMACbIHbIH, TaNanTapblHa TO/bIK CIMKEC Ke-
nellai. CoHbIMeH KaTtap, KOopLUafaH OpTaHbl KOpFay
«Kaszatomnpom» YAK» AK KbI3MeTiHiH Kypamzac

nsk_kz_1993 nskassociation1993
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Beniri 6onbin Tabbinagpl. OcbiFaH 6aitNaHbICTbl KOMNAHWUA KOFaMAbIK YIMbIM PeTiHAE XanblKapanblK Kapbl KOp-
nopaumaAcbl aHe MahaHaplk ecen bepy 6actamacbl (GRI) KafmaaTTapbiHa COMKEC IKONOTMANLIK KoHE aney-
METTIK TYPaKTbINbIKTbl KaMTaMachi3 eTy OOWbIHIIA KbI3METTiH, Xa/blKapanblK CTaHAAPTTapPblH CaKTayfa MiHAET-
TeHA.

JKonorma canacbiHAaFbl 3epTTEYAIH, anfAarbl XblnAapbl KaHAAMN 6aFbITTapbiH
NepcnekTUBabl AN CAHAMCbI3 XKaHe 0NapAbIH KalcbICbiH 6onalaKTa ysere acbipyfa 6onaapi?

DKONOrMA canacblHAafFbl FbIAbIMK 3epTTEYAePAiH, Herisri 6afbiTTapbl Ka3akcTaH PecnybamKackl IHepreTMka mu-
HUCTPAIri BeKiTKEH FbiNbIMK 3epTTEYNEP KYPri3yaiH 6acbim cananbik barbITTapbiHbIH, Ti3beciHAe KepceTinreH aen
ecenTeiiMiH, onap:

1. KopluafaH opTafa acep eTy MOHUTOPUHTIIHIH, *aHa SA4iCTepi MEH TEXHONOMMANAPbIH EHTi3y;

2. OHAipicTiK KanaplKkTapabl (Waamaap, NacTaHFaH TOMbIPaKTap, KaHy eHIMAepi, CapKbiHAbI CyNap KaHe eHep-
KaCinTiK KanaplKTapablH, 6acka Typaepi) TazanayaplH aHa TEXHONOMMANAPbI MEH KababIKTapblH eHridy. Ka-
3ipri 3aMaHfbl XaNnblKapanblK KeTiCTiKkTepai benimaey;

3. KopLafaH opTaHblIH, Kal-KyhiH 6aFanay meH bakplnayablH, Fbl/IbIMM aHe KongaHbabl 94iCTepiH eHri3y, 03blK,
aNeMaiK TeXHONorMANaPAbl, aknapaTTbl 6acKkapyabl, reorpaduanbIK aknapaTTbIK Kyenepai benimaey.

4. YpaH KEHOPbIHAAPbIHbIH, 3KONOTUACHI KaHE MEMOPALMACDI, AeHreli TOMEH PaaMoaKTMBTI KaNabIKTapabl Ke-
my.

5. KopwaraH opTaHbl KOpfay aHe paAuauuMAnblk Kayincisaik KafgavblH OafanayaplH, aBTOMATTaHAbIPbIAFAH
KYWECiH asipney.

Ci3giH OMbIHbI3WA, KAHAAN IKONOTUANBIK MICceNeNep eH 63€eKTi KaHe
3KoXKyWenepaeri esrepictepaiH agamsaTka acepi KaHaau 6onkampapra ne?

OpWHe, eH BTKip IKONOTMANBIK Macene — By KahaHAbIK KAMMATTbIH, 83repyi. OKiHilKe Kapaii, byn macene anem-
LK feHrenge KeTKinikTi Typae TangaHbafaH. 9pbip HaKTbl ayMakka KaTbiCTbl HOMKamaap KoK, COHAbIKTAH
KahaHAbIK KbINbIHYAbIH, dNEMAIK MYXUT AeHreniHiH KeTepinyiHiH aHe onapablH, OpTanbik A3ua KAMMaTbiHA
9CepiHiH, canaapbliH TepeHipek Tangay KaxeT. bi3giH, nnaHeTambi34afbl KAMMATTbIK ©3repicTep UMKAAIK cunaTka
ne, My3 AayipiHiH, 6acTanybiHaH 6acTan KahaHAbIK XblbIHYFa AeWiHTi KeseHAepai KamTuabl. bypblH byn e3re-
picTep agamHblIH, apanacybiHCbI3 boaFaHbl benrini.

Kasipri akonoruanbik 6actamanap skoxymenepain, gerpagaumnacbiH 6asaynaryra
WbIHbIMEH Kabinetti me, anae 6yn TeK }XYMbICTbIH, UANIO3UACBIH Xacay Ma?

KnumartTblH, e3repyiHiH, 6ip ¢pakTopnapbiHbIH, bipi — aTMocdepagarbl NAPHUKTIK ra3gapabliH, (CO2
aHe CH,) KoHUeHTpaunACbIHbIH apTybl. bipak Oyn peTTe aHTPONOreHAK acepaiH, yaeci

Tabusm CO, amucens KespepimeH canbictbipfaHaa 10%-aaH acnamTbIHbIH aTan eT-

KeH »eH. MyHaal Tabufn Kesaepre eNreH afaluTap MeH LWeNTepaiH wWipyi, op-

MaH }XoHe LWbIMTE3eK epTTepi, MyxuTTapAafbl Tipi opraHMamaepaiH (nnaHk-

TOH, MapXXaHAap aHe T.6.) KBMiPKbILWKbIA ra3biHbIH, BeniHyi, COHAAN-aK Xa-

HapTaynapAblH, aTKblnaybl XaTadbl. COHAbIKTAH, M3, afam3aTTblH, KAMMAT-

TbIH, ©3repy XblNAaMAblFbIHA 9CEP €Ty MYMKIHAIr 6ap, bipak on eTe WeKTeyAi.
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Ci3 TypaKTbl Aamyabl KON XKeTimAi MaKcaT Aen caHaicbi3 6a, angae byn au faHa CaHAi TpeHa ne?

TypaKkTbl Aamy MaKcaTtTapbl — 6yn BYY-HbiH, 6i34iH naaHeTambl3fbl KOPFay, OMip canacbiH apTTbipy, Keaen-
NIKTI KO KaHe anemaeri 6apablk afamaap YWiH MYMKIHAIKTEPAi KaKCapTy KeHiHAeri ic-Kumblagapra
WwakKbIpybl. bapabifbl 17 makcaT 6ap, onapabl TYCiHY OHaM KaHEe 0n1ap 9N-ayKaTTbl aPTTbIPyFa KIHe Kep Wwa-
PbIH KOpFfayFfa bafbiTTanfaH. byn makcaTTapabl BYY-HbiH 6apAblk Myle meMnekeTTepi Kabblaaagbl.

TypakTbl Aamy — CoHAi TpeHA emec. MeHiH oibimiua, b6yn apbip enaiH TypakTbl Aamy KafuaaTTapbiH
BacWwbiNbIKKa ana OTbIpbIN, KeAenNiKTi Kotofa, binim bepy, AeHcayablK CaKTay, 9N1eYMEeTTiK KOpFay, KYMbICKA
OpHanacy mMacenenepiH wewyre, KAMMaTTblH 63repyiMeH Kypecyre aHe KopllafaH OpTaHbl KOpFayfa Mym-
KiHAiK bepeTiH 6arbiT-Oafmapbl.

BYY pepekrepiHe cankec, KasakctaH 2030 »KbliFa Kapa Cy TanwbiNbIFbIHbIH alTap/bIKTal
npobnemacbiHa Tan 60aybl MyMKiH. bi3 6yfaH on 6epmeyimis MymkiH 6e?

KasakcTaHaafbl cy maceneci KasipdiH e3iHae ©3eKTi 60nbin OTblp. Ka3aKCTaHHbIH, LB KaHe KapTbi-
nan wendi ammaktapbl Opan KafanaynapblHaH Antail TaynapbiHa geviH 2 900 KM KalWbIKTbIKTA CO3bl-
Abin XaTblp, eHi 30-gaH 300 Km-re feWiH KaHe pecnybAMKaHbIH Kannbl ayMafbiHbiH, 14%-bIH Kypanabl.
Apan maceneci — XX facbipaa 6onfaH naaHeTaHblH €H ipi aHTPOMNOreHAiK 3KONOTUANBIK AafaapbiCTapbl-
HbiH, Bipi. byn fafgapbICTbid, angbiH anyfa 6onagbl, erep 6i3 cy pecypctapbiH 6ackapy macenenepiH we-
wyre KasipaeH 6actan wapanap Kabbingait 6actacak. byn KNMMaTTbIH, ©3repyi, XanblK CaHbIHbIH, 6CYi KaHe
OHEepPKacinTik AaMymeH 6alNaHbICTbl CbiH-KaTepAepAi Welyre MyMKiHAIK bepea,i.

Ci3 FbinbIM WbIH M3HIHAE KeH KOFAMHbIH KONAayblHA Me gen oMnaiicbi3 6a, ange
KeNnwiniK FbiNbIMK AepekTepre ani ge 6enka Kapau ma?

MeHiH oMbimLua, 6i3fiH XaNbIKTbIH, KENWIiNiri TEXHONOTUANBIK TYPFblAaH cayaTTbl. MyHbIH Aaneni peTiHae
A3C cany boWblHWA pedepeHayM HITUKenepiH anTyFa bonaabl. byn en xankbiHbiH 70%-4aH acTaMbl MHHO-
BaLMANAPAbI KONAAWTbIHbIH KOHE TEXHONOTUANBIK AaMyAbl }KaKTalTbiHbIH KepceTesi.

JKonorua canacblHAa MaHCcan )acayfa YMTbIIaTbIH XKac FaAbiMAapFa KaHaau KeHec 6epecis?

FolnbimM — Ke3 KenreH engiH, 3KOHOMMUKabIK AaMYbIHbIH, HETi3i, a1 3KONOrUA — IPTYPAI FbINbIMM BaFbITTAPAbIH
KeweHAi b6inimiHe HerizgenreH cana. COHAbIKTAH 3KONOT *KaH-XKaKTbl binimre ne 6onybl Kepek: byn xep Ty-
panbl fbINbIMAAP, XMMUA, GU3MKA, TEXHWUKANbIK FbiAbIMAAp (eHAipic epekweniri MeH amuccuanapra baii-
NaHbICTbI), 3KOHOMMKA, COHbIMEH KaTap MIHAETTI TypAe 3aHrepnik 6inim KaHe OCbl FblAbIMAAPAbIH, TOFbI-
CbIHAA aTKaH KenTereH 6acka binimaep.

CoHAbIKTaH 3KoNOrTap y3aikcia 6inim anybl KaxeT, cebebi TeXHUKA MeH TexHonoruanap bip opbiHAa Typ-
Manabl. COHbIMEH KaTap, 0N1ap aH-aKTbl binimai 6oabin, TabuFatTbl cyite binyi Kepek.

Kypmerrti lOpuii feopruesuny, maHbi3Abl TaKbipbin 60MbIHWA capanwwbiAbIK NiKipiHi36eH
6enicKeHiHi3 ywiH anfbicbiMbi3Aabl bingipemis.
«Xofapbl mexHonoauanap uHcmumymei» XKLUC
6acnaces Kbiamemi
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AO0EPHOE WWW.NUCLEAR.KZ WWW.NUCLEAR.KZ AOEPHOE
OBLWECTBO OBLECTBO
KA3AXCTAHA KA3AXCTAHA

<
(o)
o
N
©
©
n
=
iy
o~
ol
2

Y YE/IOBEYECTBA
ECTb BOSMOKHOCTb
MOBIUATb HA CKOPOCTb
W3MEHEHWA KNTUMATA

Hawa *u3Hb NOMHa AMHAMMKKW: NOPOM B PYTUHE No-
BCEAHEBHbIX AEN Mbl YNyCcKaem U3 BUAY NPOCTble pa-
[OCTU — YTPEHHIO POCY, BECEHHWE CONHEYHbIE NyYM
WAW PafOCTHOE NEHME NTUL, 33 OKHOM. Bce 6osbLue nto-
Jien 3abbIBaOT 0 HE0OXOAMMOCTH 3a60TUTLCA O HaLleM
foMe — npupoge. B HacTosAwem matepuane mbl 0bcy-
AMM 3KONOrMYeckne npobaembl U NepPCneKTMBbI OXpa-
Hbl OKPY)KaloLWen cpeabl
c Opuem leopruesnyem
[lepmeHeBbIM, Hay4HbIM
PYKOBOAMTENEM U UHULM-
aTOPOM  3KO/IOTMYECKMX
Hay4HO-uccnepoBaTeNb-
ckmx nporpamm AO «HAK
«Kazatomnpom»,  KoTO-
Pblii  NOAENUTCA CBOMM
9KCNePTHbIM MHEHWUEM NO
JlaHHOI Teme.

tOpuii leoprneBny Ha-
YYHbIA PYKOBOAMTENL M
MHULMATOP 3KOAOrM4Yec-
KMX  HAy4HO-UCCNesoBa-
TenbCknx nporpamm AO
«HAK «Kazatomnpom»: no
OL,eHKe BO34eNCTBUA Hes-
PONOAb30BaHUA Ha 3KO-
NOTUYECKYIO M couuanb-
Hyto cdepy (ESAP), kop-
NOpaTMBHOW MNPOrpaMMmbl
«Zero Waste», no nukeu-
AaLun NocneacTsnn fo-
ObluM  ypaHa MeToAoM
MCB, nporpammbl 3aLLMTbI
NTUL, OT BO3AEWCTBUA IMHWUI aneKkTponepesay. LleHTp
9KONOrMYeCKoro NPOEKTUPOBAHUA U  MOHMUTOPWUHIA,
Bo3rnaensembin Opuem [eopruesuyem, CcTabunbHO
AEMOHCTPUPYET BbICOKME HAY4HblE M MPOM3BOACTBEH-
Hbl€ NOKa3aTenu.

B cBoe BpemA OH NMPUHMMAN aKTMBHOe yyacTue B
dopmupoBaHum [porpammbl  «Hay4HO-TEXHUYECKO-
ro u MHHoBaLMoHHOro pa3suTna AO «HAK «Kasatom-
npom», ABAAnca yneHom HabnwogatenbHoro coseTa
HECKOMbKUX AoYepHuX opraHuzaumii AO «HAK «Kas-
aTOMNpPOMY.

B nepwvog, cBoeit npopeccMoHanbHOM AeATeNbHOCTH
B Kasatomnpome n TOO «MHCTUTYT BbICOKMX TEXHONO-

HUMANITY
CAN INFLUENCE
THE PACE
OF CLIMATE CHANGE

Our lives are dynamic, and in the hustle of daily
routines, we often overlook simple joys — morning
dew, spring sunshine, or the cheerful songs of birds
outside our windows. More and more people are
forgetting the necessity of caring for our shared
home — nature. In this article, we discuss environ-
mental challenges and conservation prospects with
Yuri Georgievich Perme-
nev, ascientific leader
and initiator of environ-
mental research prog-
rams at JSC «NAC Kaz-
atomprom», who shares
his expert perspective on
these pressing issues.

Yuri Georgievich ser-
ves as the scientific lea-
der and initiator of seve-
ral impactful programs
at JSC «NAC Kazatom-
prom», including: ESAP
(Environmental and So-
cial Action Plan), which
assesses the environmen-
tal and social impacts of
subsurface resource use;
The Zero Waste corpora-
te program; Projects to
mitigate the effects of
uranium mining via ISR
(In-Situ Recovery) methods;
Bird protection initiati-
ves aimed at reducing
the impact of power transmission lines on avian
species. Under his leadership, the Center for En-
vironmental Design and Monitoring consistently
delivers outstanding scientific and operational re-
sults.

Throughout his career, Yuri Georgievich has
played an integral role in shaping the «Scientific,
Technical, and Innovative Development Program»
at JSC «NAC Kazatomprom». He has also served on
the supervisory boards of several subsidiaries
within the Holding.

During his tenure at Kazatomprom and LLP «Insti-
tute of High Technologies», Yuri Georgievich over-
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rMiA» nog, pykosoacteom HOpusa feopruesnya boiam pas-
paboTaHbl M BHeApPEHbl 3HAYMTENIbHOE KOJMYECTBO
NPOEKTOB M NOAUTUK B 06nacTm 6GU3Hec-agMUHUCT-
PUPOBAHMA, KOPNOPATUBHOTO YMNPaBAEHUA, PUCK-Me-
HeAXMeHTa, KOPNOPaTUBHOM COLMANbHOMN CTabunbHO-
CTW, yNpaBAeHMA NepCoHaNoM U Ap.

3a CBOM MHOTONETHUM M NNOAOTBOPHBIN TpyA, KOpuii
[eoprueBnMY MMeeT HEeCKOAbKO OTPacNeBblX Harpag
Pecny6aukn KasaxctaH: HObuneiiHbii 3Hak «15 net AO
«HAK «Kazatomnpom», K06uneiHbiin 3Hak «20 net AO
«HAK «Kasatomnpom», HObunerHbl 3HaK «25 net
AO «HAK «Kasatomnpom», loyéTHaa rpamota TOO
«MBT», MoyétHan rpamoTa «KasakctaH Pecnybaumkacsl
aTOM CanacbiHblH, eHbeK CiHipreH KbiameTkepi», [o-
YEeTHbI HarpyaHon 3Hak «KasakctaH Pecnybaukacol
aTOM canacblHblH, eHbeK ciHipreH Kbiametkepi» [l u |l
cTeneHei, bnarogapctBeHHoe nucbMo AO «Campyk-
Ka3blHa».

lOpwii lfeopruesny, 3gpascTayiTte! Pacckaxkure
HeMHOro o ce6e 1 0 TOM, KaK Bbl Ha4a/n CBOIO
Kapbepy B 061acTi sKonorum.

B ctpyktype AO «HAK «Kasatomnpom» a pabotato
c 2009 roga, roe BO3rNaBAAN CTPYKTYPHble noapas-
[EeNeHNA OTBETCTBEHHbIE 33 KOPMOpPaTMBHOE Yynpas-
NeHne n busHec-agMUHUCTpUpoBaHue. MocnegHue 10
net pabotato B TOO «MBT».

Al KopeHHOM anmatuHel, u Korga B 2015 rogy mHe
npegnoxunn pabotatb B8 TOO «MBT», A ¢ yaoBO/b-
CTBMEM BepHy/Cca B Ntobumbiin ropoa. bnarogapsa cna-
KEeHHON paboTe KONNEKTMBA B KOPOTKME CPOKM Yyaa-
N0oCb pa3paboTaTb M BBECTM B AENCTBME MOJHbIA Na-
KEeT BHYTPEHHWUX HOPMATUBHbLIX AOKYMEHTOB B COOT-
BETCTBMM C /IY4LUIMMM MMPOBLIMM MpaKTUKamu. B pe-
3yNnbTaTe PEUTUHT KOPMOPATMBHOMO YMpPaBAEHWUA MHC-
TWUTYTa 3a TPY roAa NOBbICUACA MOYTM B ABa Pa3a M Kak
CNeACcTBME, MHCTUTYT CTan CTabwuabHO NpubbINbHOM
opraHu3aumuen.

Mmesa 6onblioi onbiT B 06/1aCTU 3KOAOTMM MO pea-
NIM3aLMN  MeXrocynapcteeHHon [Mporpammbl OueHKM
BO34EWCTBMA 3aMyCKOB PAKETOHOCUTENeW C KOCMOZ-
pomMa baiiKoHyp Ha OKpy:KatoLLyto Cpeay, rae A ABNAN-
CA O4HMM M3 Pa3paboTYMKOB U COMCMOAHMTENEN NPOT-
pammbl, Obla1 YBEPEH, YTO MOM 3HAHWUA M ONbIT byayT
nonesHbl Mpu peanusauma [lnaHa LeUCTBUM B 3KO-
normyeckon u coumanbHon chepax (ESAP) AO «HAK
«Kasatomnpom». CerogHa, HaumHasa ¢ 2019 roga, a AB-
NACb HayanbHMKOM LleHTpa 9KOoN0rmyeckoro mpoek-
TMPOBaHMA U MOHUTOPUHFA TOO «UHCTUTYT BLICOKMX
TEXHO/IOTUY.

saw the development and implementation of nu-
merous projects and policies across various do-
mains, including business administration, corpo-
rate governance, risk management, corporate so-
cial stability, and human resource management.

For his decades of dedicated and fruitful work,
Yuri Georgievich has received several industry
awards in Kazakhstan: Commemorative Badges for
15, 20, and 25 years of service at JSC «NAC Kaz-
atomprom»; Honorary Certificates from LLP «Insti-
tute of High Technologies» and Kazakhstan’s
Atomic Industry; Merit badges for distinguished
service in the atomic industry (lll and Il degrees);
A letter of appreciation from JSC «Samruk-Kazyna».

Yuri Georgievich, hello! Tell us a bit about
yourself and how you started your
career in ecology.

| have been working within the structure of JSC
«NAC Kazatomprom» since 2009, where | led struc-
tural divisions responsible for corporate gover-
nance and business administration. For the last
10 years, I've been part of LLP «Institute of High
Technologies» (IHT).

| am a native of Almaty, and when | was offered
the opportunity to work at IHT in 2015, | was deligh-
ted to return to my beloved city. With a well-
coordinated team effort, we quickly developed and
implemented a comprehensive set of internal re-
gulatory documents aligned with the best global
practices. As a result, the corporate governance
rating of the institute nearly doubled within three
years, and the institute became a consistently
profitable organization.

My ecological experience stems from implemen-
ting the intergovernmental Environmental Impact
Assessment Program for rocket ‘launches from the
Baikonur Cosmodrome, where | was one of the
program’s developers and co-executors. | was con-
fident that my expertise would be useful in imp-
lementing the Environmental and Social Action
Plan (ESAP) at JSC «NAC Kazatomprom». Today,
since 2019, | serve as the head of the Center
for Environmental Design and Monitoring at LLP
«Institute of High Technologies».

What key moments in your career do you
consider most important? Do you have any
personal projects or research you are
particularly proud of?
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Kakue KnioueBble MOMEHTbI BalLen Kapbepbl
Bbl cyuTaete cambiMU BaXKHbIMM, €CTb /i1 Yy Bac
JIN4YHbIE NPOEKTbl Ui nccnenoBaHus,
KOTOPbIMMU Bbl ocobeHHO FOPAMTECb?

Ha moe uma noauanu cobbiTna, npousowealine
HEe3a40Nro A0 Moero poxaeHna — 12 anpena 1961
roga, NosTomMy BCE B MOEMN MWM3HM TaK WM WMHaye
CBA3AHO C KOCMOCOM. 3TO y4yeba B PUIKCKOM WMHCTU-
TyTe MHXeHepoB [A, mocnegytowan cnyxba 8 BBC,
pabota Ha Kocmogpome baliKoHyp, y4acTne B nocagke
MHOrOpPa3oBOro KocMM4eckoro kKopabna bypaH, npo-
BELEHWE WCCNeA0BAHUIA MO  MEXIOCYLapCTBEHHOM
nporpamme MO OLEHKe BAWAHWMA 3aMyCKOB PaKeT Ha
06BbEKTbI OKpYMKaloLWei cpeabl M nocieayowas 3a-
WKTa AMccepTaLmMm KaHAMAATA XMMMYECKMX HAyK Ha
Temy «Mcnonb3oBaHue TMC-TexHoNOMMI ana pelweHns
3KOMIOrMYEeCKMX NpPobaemM PaKETHO-KOCMMYECKON Aen-
TENbHOCTU Kocmogpoma «bainkoHyp». lMpu peanusa-
ummn MNMnaHa AENCTBMI B SKONOTUYECKON U COLLMANBHOW
cdepax (ESAP) Hamu Mcnonb3oBanUCb CMYTHUKOBbIE
CHUMKM OMUCTAHUMOHHOMO 30HAMPOBAHMUA 3emau, YTo
MO3BONANO NPOM3BOAMTb aHANAWU3 COCTOAHMA Hapy-
WeHUA MOYBEHHOr0 WM PACTUTENbHOrO MOKPOBa Ha
NPUAEraloLwMX K ypaHO4OObIBAOWMM NPEAnPUATUAM
TeppuUTOpUAX.

PaccKauTte 0 TEKYLLMX NPOEKTaX,
HaZj KoTopbiMu Bbl paboTaerte.
Kakue pesynbratbl Bbl y)Ke NOAY4UAN?

B HacTosllee Bpema Mbl paboTaem Hapg peanusa-
LMen TakMx NPOrpamm, Kak «lposegeHne KOMMAEKC-
HbIX 3KOMIOrMYECKMX M COLMANbHbIX UCCNeAoBaHUIA B
Lenax yctomymBoro passutua», «llposegeHne Komn-
NEKCHbIX 3KON0MMYECKMX U COLMANbHbIX MCCNenoBa-
HUM B LENAX YyCTOWYMBOTO pa3BuTua» u «Mporpamma 3a-
LWMTbI NTUL, OT BO3AENCTBUA IMHUI 3NEKTponepesay.

Ecan roBoputb 0 pesynbratax, TO ONMUCAHO SKONOTU-
YECKOEe COCTOAHWME TEPPUTOPUIA HEAPONO/b30BaHMA, a
3TO COCTABAAET C NPUAErallWUMn TEPPUTOPUAMM OKO-
No 12 Tbic. KBaApaTHbIX KuaomeTpos. OnpegeneHsi
MapKepbl U NyTW TEXHOTEHHOTO BO3AEiCTBMA, paspabo-
TaHbl PEKOMEHAALMM NO Ero CHUNKEHWIO, YTO NO3BOAN-
N0 NONYYUTb Pe3ynbTaTbl, KOTOPbIE CAEeNaHbl HA OCHO-
BaHWM MHOTrONETHEFO MOHWTOPMHIA: B MeCTax npwu-
Neralwmx K obbekTam Heapononb30BaHWMA MpPOMUC-
XOANT YBENUYEHME YNCNEHHOCTM KMUBOTHLIX B NEPBYIO
oyepedb CMHAHTPOMHLIX U YMEHbLIEHME NAOWAAMN Ha-
PyLWeHMA PacTUTEAbHOrO NOKPOBA.

My name, Yuri, was influenced by events that
occurred shortly before my birth on April 12, 1961,
the first human spaceflight. As such, much of my
life has been connected to space. This connection
began with my studies at the Riga Institute of Civil
Aviation Engineers, continued with my service in
the Air Force, and later with my work at the Bai-
konur Cosmodrome.

| participated in the landing of the reusable
spacecraft Buran, conducted research for the inter-
governmental program assessing the environmen-
tal impact of rocket launches, and later defen-
ded my Ph.D. dissertation in chemistry on «The
Use of GIS Technologies to Address Environmen-
tal Issues of Rocket and Space Activities at the
Baikonur Cosmodromen».

In implementing ESAP, we utilized satellite ima-
gery and remote Earth sensing, enabling us to ana-
lyze soil and vegetation cover disruptions near
uranium mining enterprises.

Tell us about the current projects you are
working on. What results have you
achieved so far?

We are currently working on the implementa-
tion of programs such as «Conducting compre-
hensive environmental and social research for
sustainable development», «Conducting compre-
hensive environmental and social research for
sustainable development» and «Program for the
protection of birds from the effects of power lines.

If we talk about the results, then the ecological
state of the subsurface use territories is des-
cribed, and this amounts to about 12 thousand
square kilometers with the adjacent territories.
Markers and ways of anthropogenic impact were
identified, recommendations for its reduction
were developed, which made it possible to obtain
results based on long-term monitoring: in places
adjacent to subsurface use facilities, there is an
increase in the number of animals, primarily synan-
thropic, and a decrease in the area of vegetation
disturbance.

How do you assess the current
environmental situation?

The environmental situation in subsurface re-
source areas fully complies with the environmen-
tal legislation of the Republic of Kazakhstan. Mo-
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Kak Bbl OLleHMBaeTe 3KONIOrMYECKYI0 CUTYaLMUIO,
CNOXKMBLUYIOCA B HacToALee BpemMa?

JKONOrMYEeCKas CUTyaLMA B paiioHax Heapononb3o-
BaHWA B MONHOW Mepe COOTBETCTBYET TpeboBaHMAM
3KO/IOrMYyecKoro 3akoHoaatenbctsa PK. bonee toro, 3a-
LLMTa OKpYKatowWwen cpedbl ABAAETCA HEOTbEM/IEMOW
yactbto peatenbHoctn AO «HAK «Kasatomnpom». B
CBA3M C YeM KOMMNaHWA, Kak NybanMyHas opraHu3aums,
NpUHANa Ha ceba o06s3aTenbCTBA COOTBETCTBOBATbL
MeXAYHapOAHbIM CTaHAAPTaM AEATENbHOCTU No obe-
CMEYEHNIO IKONOTMYECKOM W COLMANBHOM YCTOMYMBOC-
TW COMNAcHO npuHumnam MexayHapogHoW ¢uHaHCo-
BoW kopnopaumu v Global Reporting Initiative (GRI).

Kakue HanpaBneHusa uccneposaHunii B obnactu
3KO/I0TMU Bbl CYMTAETE NEePCneKTUBHbIMM

B 6nmrKkaiime rogbl U Kakue U3 HUX
BO3MOXXHO peanu3oBaTtb B byaywiem?

Monarato, YTO OCHOBHble HaMpaBJeHWUA WUccaeno-
BaHMM B 0bnacTu skonorum npusegeHbl B [epeyHe
NPUOPUTETHBIX OTPACNEBbIX HaNpPaBAEHUN ANA NpoBe-
AEHUA HaY4YHbIX UCCNEA0BaAHMNIA YTBEPKAEHHBIX MUHK-
CTEPCTBOM 3HEpreTnkn Pecnybanku KasaxcraH, 31o:

1. BHeapeHMe HOBbIX METOLO0B MU TEXHONOTUI MOHUTO-
PUHra BO3AEMCTBMA Ha OKPYKALOLLYIO Cpeay;

2. BHeapeHue HOBbIX TeXHOMOMMA M 0b60pyLOBaHMA
MO OYUCTKE NPOMbILINIEHHbIX OTXOA0B (LWAaMbl, 3a-
MYYEHHbIE TPYHTbl, MPOAYKTbl FOPEHWA, CTOYHbIE
BOAbl WM ApYyrMe BWAbl NMPOWU3BOACTBEHHBIX OTXO-
[0B). Agantauma COBPEMEHHbIX MEXAYHAPOAHbIX
JOCTUXKEHWI;

3. BHeapeHMe Hay4HO-NPUKNALHbIX METOA0B OLEH-
KA M MOHUTOPUHIrA COCTOAHMA OKPYMKaloLen cpe-
Abl, aflanTauma nepesoBbIX MUPOBbIX TEXHOOMUN,
ynpaBneHunsa nHGopmaumen, reouHpopmaLMoHHbIE
CUCTEMDbI.

4. KoNorma n PeKyNbTMBALMA MECTOPOXKAEHUN ypa-
Ha, YTUN3aLLMA HU3KOPALMOAKTMBHbIX OTXOA0B.

5. Pa3paboTka aBTOMATU3MPOBAHHOW CUCTEMbI OLLEH-
KM COCTOAHWA OXPaHbl OKPYKaKoLLe cpeabl U pasu-
aLMOHHOMN 6e30NacHOCTU.

Mo Bawiemy MHeHMI0, KaKMe IKONAOrnuYecKue
I1p061'IEMbI ABNAOTCA Haubonee dKTYya/IbHbIMU U
KaKOBbl MPOrH03bl OTHOCUTE/IbHO U3MEHEHUA B
3KOCUCTEMAX W UX BNUAHUA HA YEN0BEYEeCTBO?

KoHeyHo, camas OCTpaA 3KOJiIorn4yecKkan r|po6nelv|a
— 370 robanbHOe M3MeHeHue Kaumata. K cowxane-

re over, environmental protection is an integral
part of JSC «NAC Kazatomprom’s» activities. As a
public organization, the company has committed
to adhering to international standards for envi-
ronmental and social sustainability based on the
principles of the International Finance Corpora-
tion and the Global Reporting Initiative (GRI).

What research areas in ecology

do you consider promising in the coming
years, and which might be

realized in the future?

| believe that the main areas of research in the
field of ecology are listed in the List of priority
industry areas for scientific research approved by
the Ministry of Energy of the Republic of Kazakh-
stan, these are:

1. Introduction of new methods and technologies
for environmental impact monitoring;

2.The introduction of new technologies and
equipment for the treatment of industrial waste
(sludge, tortured soils, combustion products,
wastewater and other types of industrial was-
te). Gorenje Adapting modern international
achievements;

3. Introduction of scientific and applied methods
of environmental assessment and monitoring,
adaptation of advanced world technologies, in-
formation management, geoinformation sys-
tems.

4. Ecology and reclamation of uranium deposits,
utilization of low-radioactive waste.

5. Development of an automated system for as-
sessing the state of environmental protection
and radiation safety.

In your opinion, what are the'most pressing
environmental issues, and what are the
forecasts for ecosystem changes and their
impact on humanity?

The most acute environmental issue is undoub-
tedly global climate change. Unfortunately, this
issue is not sufficiently analyzed on a global scale,
and forecasts for specific regions are lacking. A
deeper analysis is needed to understand the
consequences of global warming, rising sea levels,
and their effects on the climate of Central Asia.
Climate change on our planet is cyclical, transitio-
ning between «ice ages» and periods of global
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HWIO, Ha MOV B34, OHa HeLOCTaTOYHO NPOAHANM3N-
pOBaHa B MMPOBOM Maclutabe, OTCYTCTBYIOT MPOrHO-
3bl MO KaX4OW KOHKPETHOW TEpPUTOPUM, B CNEACTBUM
yero Heobxogmmo nposoauTb Bonee raybokui aHa-
/13 NOCNeACTBUM TNOb6aNbHOrO NOTENNEHMA, MOAHEMA
YPOBHA MMPOBOrO OKeaHa W WX BAWAHMA Ha KAMMaAT
LleHTpanbHOM A3un. M3MeHeHWe KAMmaTa Ha Hallei
MAAHeTe HOCUT LMKNMYECKMW XapaKTep OT HacTynse-
HUA «NeLHWKOBOrO mepuoja» A0 robanbHoro nore-
MNEHWA, KaK Bbl 3HAETE paHee 3T M3MEHEHWA NPouC-
XoaMnm 6e3 yyacTus YenoBeka.

Heyenu Tekywyme 3KoN0rnyeckme MHMLMaTUBDI
AeNCTBUTENIbHO CNOCO6HbI 3ameanuTb
AEerpagaumio 3KOCMCTEM MM 3TO TONbKO
co3aaHue Unn3nm paborobi?

OaHUM 13 GaKTOPOB U3MEHEHMA KAMMATA ABNAETCA
yBe/MYEHME KOHLEHTPaLMM NapHUKOBLIX ra3o0B (CO2 7
CH 4) B aTMoc¢epe. Ho CTOMUT OTMETUTb, YTO NPU 3TOM
[ONA aHTPONOreHHOro BO3AENCTBMA He npeBblllaeT
10% OT €eCcTeCTBEHHbIX MCTOYHMKOB 3MMCCUM CQ jaias
KMX KaK NeperHMBaHMe MepTBbIX AEPEBLEB W TPaBbl,
NECHbIX M TOPGAHbLIX MOXKapoB, BbIAENEHWUN YINEKUC-
JIOTO ra3a *KMUBbIMU OPraHM3Mamy OKEeaHOB (NNAHKTOH,
KOpan/ibl M Ap.), @ TaKXKe M3BEPKEHWUAMMU BYIKAHOB.
Mo3tomy Aa, y 4enoBe4yecTBa €CTb BO3MOMKHOCTb MOB-
NMATb HA CKOPOCTb M3MEHEHMA KNUMATa, HO OHA OYEHb
OrpaHuyeHa.

CuuTaerte /M Bbl, YTO YCTOMYNBOE Pa3BUTHE —
3T0 peanbHO JOCTMKUMASA LieNb UK
NPOCTO MOAHbIN TpeHA?

Llenu B 061aCTH YCTOMYMBOrO Pa3BUTUA - 3TO NPU3bIB
OOH Kk peictBMAM Mo 0becneyeHunto 3aluUTbl Hallew
NNIaHETbI, MOBbILEHNIO KAYECTBA KM3HWU, UCKOPEHEHNMIO
HULLETbI U YNYYLLEHUIO NEPCMEKTUB AR BCEX OAEN
BO BCem mupe. Bcero ueneit 17, oHn npocTbl 4ns no-
HUMAHMA U HaueNeHbl Ha yayyleHne 6aarococToaHNsA
M 3aWMTy HaweW nnaHeTbl. Llean yctoiumsoro passu-
TWA bl NPUHATLI BCEMU FOCYAAPCTBAMU — YJIEHAMM
OOH.

YcToitumBoe pasBUTUE HE MOAHbIA TpeHa. A cum-
Talo, YTO 3TO NyTEBOAMTENb K TOMY, 4TOObl Kaxaas
CTPaHa, PYKOBOACTBYACb MPUHLMMNAMM YCTOMYMBOrO
Pa3BUTUA CMOINa JIMKBMAMPOBATL 6EAHOCTb, PELMUTb
BoMpoCbl B 06nacTM 06pa3oBaHuA, 34paBOOXpaHe-
HUWA, COLIMANbHOM 3aLuMTe U TPYAOYCTPOWCTBE, a TaKKe
bopbbe C M3MEHEHMEM KAMMATa U 3aLLMTE OKpPYKato-

Len cpeabl.

warming. As you know, these changes historically
occurred without human intervention.

Are current environmental initiatives
truly capable of slowing ecosystem
degradation, or do they merely
create the illusion of progress?

One of the factors driving climate change is
the increasing concentration of greenhouse gases
(CO, and CH,) in the atmosphere. However, the
anthropogenic contribution to CO, emissions is
relatively small-around 10%-compared to natural
sources such as the decomposition of dead trees
and grass, forest and peat fires, emissions from
marine organisms (plankton, corals, etc.), and vol-
canic eruptions.

Thus, humanity does have the potential to in-
fluence the pace of climate change, but this influen-
ce is limited. The focus should be on reducing
anthropogenic emissions and developing techno-
logies to mitigate their effects while respecting the
natural processes of the Earth.

Do you believe sustainable development
is a realistically achievable goal or
just a trendy buzzword?

The Sustainable Development Goals (SDGs) are
a United Nations call to action aimed at protec-
ting our planet, improving living conditions, eradi-
cating poverty, and enhancing opportunities for
people worldwide. These 17 goals are straightfor-
ward and aim to improve human welfare while sa-
feguarding the environment.

Sustainable development is not a fleeting trend.
| see it as a roadmap that enables every country
to address poverty, education, healthcare, social
protection, employment, climate change, and en-
vironmental protection by adhering to its princip-
les. It is an essential framework for long-term glo-
bal progress.

According to the UN, Kazakhstan may face a
significant water deficit by 2030.
Can this crisis be averted?

Kazakhstan is already experiencing water sup-
ply issues. Deserts and semi-deserts stretch across
14% of the country’s territory, from the Ural
River to the Altai Mountains, covering a distance
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Mo paHHbIMm OOH, yxe K 2030 rogy KasaxctaH
MOJKET CTONIKHYTbCA C Cepbe3HbIM aedpuumTom
BoAbl. Moxkem nu mbl u3bexxarb atoro ?

Npobnema c BomocHabxeHnem B KasaxcTaHe cy-
LLeCcTBYeT yxke ceiyac. lycTbiHM M nonynycTbiHn Ka-
3axCTaHa TAHyTCcA OT beperoB Ypana A0 ANTalUCKMX
rop Ha 2 900 km wwupwuHon ot 30 o 300 Km M oxBaTbl-
BatoT 14% Bcen Tepputopun pecnybavkun. Apanbckas
npobnema ABNAETCA OAHWUM W3 KPYMHEWLIMX aAHTPO-
NOreHHbIX 3KONOTUYECKMX KPWU3UCOB NNaHeTbl, Npo-
n3owepwmx B XX Beke. Kpusuca MOXHO wu3bexatb
TONBbKO €CAM YXKe Ceivac HavyaTb MPUHUMATb MEpbl
MO PELIeHMI0 BOMPOCOB BOAOCHADXKEHWA, 4TO MO3BO-
AWUT PewWwunTb 3a4ayu, CBA3AHHbIE C BbI30BaMM NO M3-
MEHEHUIO KNMMATa, POCTOM YMCNEHHOCTU HaCeNeHus,
MPOMbILUNEHHbIM PAa3BUTUEM.

CumTaete /M Bbl, YTO HayKa AEUCTBUTENbHO Ha-
XOAUT NOHUMaHUE U NOAAEPKKY Y LUIMPOKOM
06LLeCcTBEHHOCTU, UK 6ONbLUMHCTBO Ntogeil no-
npexHemy 6e3pa3inuHbl K HayYHbIM AaHHbIM?

CuynTato, YTO Y Hac 60AbLIAA YaCTb HACENEHMA TEXHO-
NOTUYECKM TPAaMOTHaA, NOATBEPKAEHNEM 3TOMY ABAA-
eTcA pe3ynbTaThbl pedpepeHayma no ctpoutenscray AIC.
3T0 roBOPUT 0 TOM, YTO 6onee 70% HaceneHus CTpaHbl
NOALEPHKMUBAKOT UHHOBALMM U ABAAIOTCA NPUBEPIKEHLA-
MU TEXHONOTMYECKOTO Pa3BUTHA.

Kakue coBeTbl Bbl MOXKeTe AaTb MOIOAbIM yye-
HbIM, CTPEMALLMMCA CAeNaTb Kapbepy B 0bnactu
9KONOrun?

Hayka aBnseTcA OCHOBO 3KOHOMMYECKOTO Pa3BUTHA
NtobOIN CTpaHbl, @ SKONOMMA OCHOBAHA Ha KOMMEKCe
3HAHWM Pa3IMYHbIX HAY4YHbIX HanpaBaeHun. Mo3tomy
3KONIOT [0/MKeH 06/1afaTb Pa3HOCTOPOHHUMM 3HAHUA-
MU, 3TO HayKa O 3emnie, XuMuA, GU3NKa, TEXHUYECKME
HayKu, B 3aBUCUMOCTU OT crieudpuKM NPou3BoACTBa W
3MUCCUIA, IKOHOMMKA, a TaKKe 0bA3aTenbHo 061aaaTh
OPUANYECKUMM 3HAHUAMM U MHOTMMU APYTVMU, HAXo-
AALWMMMUCA Ha CTbIKAX 3TUX HayK.

Mo3TOMy 3KONOTW AONKHbI HEMPEPLIBHO YYMTbCH,
BeAb TEXHWUKA U TEXHONOTMM HE CTOAT Ha MECTE, a eLle
ObITb Pa3HOCTOPOHHE 06Pa30BAHHLIMK U HENPEMEHHO
nobutb Npupoay.

YBaxaembiit FOpuii leopruesuy, 6narogapum Bac

3a T0, YTO NoAENUINUCL CBOMM 3KCNEPTHLIM MHEHM-
€M N0 CTONb BaXKHOI Teme.

lMpecc-caynba

TOO «MHCmumym 8bICOKUX meXHOa02ul»
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of 2,900 km and a width of 30 to 300 km. The
Aral Sea crisis remains one of the largest anthro-
pogenic environmental disasters of the 20th
century. Averting a water crisis requires immedia-
te action to address water supply challenges. This
will help tackle the effects of climate change, po-
pulation growth, and industrial development.
Investments in water conservation, infrastructure,
and sustainable management are critical to se-
curing the future.

Do you think science finds understan-
ding and support among the general
public, or do most people remain
indifferent to scientific data?

| believe a significant portion of the population
is technologically literate. The results of the refe-
rendum on constructing a nuclear power plant in
Kazakhstan demonstrate this — over 70% of the
population supported technological innovation
and development. This indicates a readiness to
embrace science and technology for the country’s
progress.

What advice would you give to
young scientists aspiring to build
careers in ecology?

Science is the foundation of a country’s econo-
mic development, and ecology is rooted in a broad
range of scientific disciplines. An ecologist must
have interdisciplinary knowledge — earth scien-
ces, chemistry, physics, technical sciences (related
to specific industries and emissions), economics,
and legal expertise. Continuous learning is es-
sential because technology and methods evolve
rapidly. Ecologists should also be versatile, curious,
and, most importantly, passionate about nature.
This dedication will enable them to make mea-
ningful contributions to environmental science
and protection.

Dear Yuri Georgievich, we sincerely
thank you for sharing your expert
insights on this vital topic.
Press Service
of LLP «Institute of High Technologies
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PA3rOBOP
B KAHYH MPA3HUKA

28 ceHTABPA Ka3axCTaHCKME aTOMLLMKM OTMeYaloT
CBOW NpodeccMoHaNbHbIM Npa3gHUK — [leHb pabort-
HWUKOB aTOMHOMW OTpacaun. [lnA COTPYAHWUKOB YNb-
GMHCKOro MeTannypruyeckoro 3aBoAa, A0o4YepHero
npeanpPUATMA aTOMHOrO XonauHra «Kasatomnpom»
— 3TOT roa, ocobeHHblit. B aBrycte ypaHoBoe npo-
ussoactso YM3 otmetuno 70-netHuin tobuneit, a
cam 3aBoj, 0TNpPa3gHOBaN cBoM 75 ner B oKTAbpe.

Ceityac, Korga BHMMaHME BCEM CTPaHbl NPMKOBAHO
K pedepeHaymy no ctpoutensctsy A3C, ynbbuHcKue
aTOMLLUMKM TOPAO MoABoAAT utorn. 06 sTom — B WH-
TepBbld € KOHCTAaHTMHOM Ky3bMWHbLIM, AMPEKTOPOM
ypaHoBoro npoussoacrsa YM3.

KoHCTaHTUH AneKkcaHApOBUY, PaCCKaXKUTe 0
BOCTUXKEHUAX ypaHOBOro npoussoacTsa (YN)
3a nocnefHue rogbl.

B nepuog naHaemuu Hawa a3oTHO-BOAOPOLHO-KMC-
JIOPOAHAA CTaHUMA NOCTaBAANA MEAWLMHCKUIA KMUCIO-
poa, B neyebHble 3aBeaeHUA YcTb-KameHoropcka. Tem
CaMbIM Mbl NOAJEPNKANMN MEAMKOB M HYyXJaloLWwmxca
rOPOXaH.

Mbl  BbINYCTUAX NATUTHICAYHYIO NAPTUIO 3aKUCK-
OKWCW ypaHa, KOTopas Mosy4aeTca nocne nepepabor-
KM XMMMWUYECKOro KOHLEHTpaTa NpUpOAHOro ypaHa Ka-
3aXCTaHCKMX MECTOPOMKAEHWIA. ITO BHYLIMTENbHAA LN-
pa, Y4MTbIBAA, YTO EXEroAHo Lex nepepabatbiBaeT no-
pagka 3 500 ToHH ypaHa. Mbl BHeCAU BKAaf B noa-
[epKaHue HepacnpocTpaHeHWA ALEPHOro OpYKuA B
MMpE, OCYLLEeCTBMB NPOEKT MO pa3baBaeHWI0 BbICOKO-
oboralleHHOro Ton/aMBa MMNyNbCHO-rpaduTOBOrO pe-
akTopa. [lposBegeHa moAepHU3aLLMA NPOU3BOACTBA TON-
NIMBHbIX TabNETOK, Mbl HAPACTUN NPOWU3BOACTBEHHbIE
MOLLHOCTU 1 YNIYHLIMAN KA4ECTBO BbIMyCKaeMOW NPOAYK-
umn. B 2021 roay cocTosanacb NOBTOPHaA cepTudUKaums

CONVERSATION
ON THE EVE OF THE HOLIDAY

On September 28, Kazakhstani nuclear industry
workers celebrate their professional holiday — Nuc-
lear Industry Workers’ Day. This year is special for
the employees of the Ulba Metallurgical Plant, a
subsidiary of the atomic holding «Kazatomprom».
In August, the plant’s uranium production mar-
ked its 70th anniversary, and in October, the plant
itself celebrated its 75th anniversary.

Now, as the entire country focuses on the referendum
regarding the construction of a NPP, the Ulba nuclear
workers proudly summarize their achievements. This
topic was discussed in an interview with Konstantin Kuz-
min, Director of the Uranium Production Dep. at the UMP.

AdepHoe obwjecmeo KazaxcmaHa
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NPOM3BOACTBA TOMAMBHbLIX TabneTok. OHa Mo3Bo/MAa
NPUCTYNUTb K NocTaBkam Tabnetok B TOO «Ynbba-TBC»
AN19 U3TOTOB/IEHMUSA TEM/IOBLIAENAOLMX COOPOK.

Pacckaxute nogpobHee o
MoAEepHU3aLMKU NPOU3BOACTBA.

Camas 6onbluas moaepHM3aLMA—MOAEPHM3ALMATAO-
NeTOYHOr0 NPOM3BOACTBA. MMPOEKT peann3oBbiBanca ¢
2017 roga. B ero pamkax npaKkTUYECKM BCe Y4aCTKu
NPOW3BOACTBA TOM/MBHbIX TabneTok OblaM obHOBNE-
Hbl. MoaepHM3aLuMA KOCHYNaCcb M OAHOMO yyacTKa OT-
LeneHna no NPOM3BOACTBY YPAHOBbIX MOPOLUKOB. YcTa-
HOBMAM HOBOE CMecuUTeNbHoe 060pyaoBaHWME, HOBOE
obopypoBaHue aNa M3MeNbYEHUA U KOMNAKTUPOBAHMA
OKCMAOB ypaHa, T.e. MPUrOTOB/IEHWA MPECC-MOPOLLKA.
Mpurobpenn HoBbIN WANGOBaANbHBIV CTAHOK, MHUIO U3-
MepeHNA reOMEeTPUYECKMX Pa3sMepoB TabaeToK.

A
< . Kakosbl nnaHbl
© 48 YpaHOBOro NPOM3-

BogctBa YM3?

Mbl nnotHo pabo-
TaeM C $paHLy3CKoM
¢ KomnaHuen Frama-
tome — obnagatenem
TEXHONOTUN  MPOWU3-
BOACTBA  TOM/IMBHbIX
Tabnetok,  KoTOpbIE
BbINycKatotca Ha YM3.

JTa XKe KomMaHuA
~ NOCTaBNAeT W ypaH-
ragonMHueBoe  Tom-
JIMBO AN1A TEnnOoBbl-
penaowmx  cbopok,
M KOTOpble  npow3Bo-
et 1T «Ynbba-TBC». Mbl
Obl XxoTenu BbINyC-
KaTb JaHHOE TONAMBO
CaMOCTOATENbHO, T.€.
NOMHOCTbIO /IOKaIN30-
% BaTb BbIMYyCK TB3/0B
(TpybKa,  cocTaBHas
YacTb TEMNOBbIAENAO-
e cbopkm) Ha YM3.
B HacToAllee BpemA
§ WOET AeTanbHas npo-
{ paboTKa npoekTa.

TakXe B naaHax —
peann3oBaTb NPOEKT
CYXOM PEKOHBEPCUM.
B yactHoCTH, mbl XO-
TUM  WUCNONb30BaTb
NPUHLMNUANBHO ApY-

Konstantin Alexandrovich, could you tell us
about the achievements of the Uranium
Production Department (UPD) in recent years.

During the pandemic, our nitrogen-hydrogen-oxygen
station supplied medical oxygen to healthcare facili-
ties in Ust-Kamenogorsk. In doing so, we supported
medical professionals and residents in need.
g\\ IV ] 1 r

We produced our 5,000th batch of uranium dioxide,
which is obtained by processing the chemical concentrate
of natural uranium from Kazakhstan’s deposits. This is
an impressive figure, considering that the department
processes approximately 3,500 tons of uranium annually.

We contributed to the global effort to prevent the
proliferation of nuclear weapons by implementing a
project to dilute highly enriched fuel from an impulse-
graphite reactor.

We also modernized our fuel pellet production, increa-
sed production capacity, and improved the quality of
our products. In 2021, we completed the recertification
of our fuel pellet production. This allowed us to begin
supplying pellets to Ulba-TVS LLP for the manufacture of
fuel assemblies.

Could you elaborate on the production
modernization?

The largest modernization effort was in pellet
production. This project has been underway since 2017.
Within its framework, almost all areas of fuel pellet
production were upgraded. The modernization also
affected a section of the uranium powder production
department. We installed new mixing equipment, new
equipment for grinding and compacting uranium oxides
to prepare pressing powder. Additionally, we acquired
a new grinding machine and a line for measuring the
geometric dimensions of the pellets.

What are the plans for uranium
production at UMP?
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ryl0 TEXHONMOTMYECKYHO CXEMY MPU NMPOW3BOACTBE AU-
OKCMAQ@ ypaHa. Takas cxema NO3BOAWT cAenaTtb npo-
LLecc Kopoue, CTabunn3npoBaTh CBOWCTBA NOPOLLKA AN
NPOM3BOACTBA Tab/NIETOK, COKPATUTb KOIMYECTBO pea-
FeHTOB M BO3ZAEICTBME Ha OKpyKatoulyto cpedy. Moka
NPOEKT B Ha4a/NbHOW CTaAMNM.

CKO/IbKO COTPYAHMKOB CErofHA TPYAUTCA Ha
ypaHoBom npoussoacTse YM3?

587 paboTHWMKOB, 13 HUX — 150 XKeHWMH 1 437 myx-
4mnH. CpesHui Bo3pacT paboTHMKOB — 45 nerT.

KakoBa camas BOCTPGGOBaHHaH cneunanbHoOCTb?

Hawa camaa MHOrouncieHHas cnewmanbHoOCTb — 3T0
annapatyukun. Jliogn, KoTopble TPyAATCA Henocpeact-
BEHHO Ha TEXHOMIOMMYECKUX OnepaLymax u obecneymsa-
10T paboTy B pesknme 24/7. Ham TaKKe HyKHbI IN1EKTPO-
MoHTepbl, cnecapu KUTMKnA n cnecapm-peMOHTHUKM.

Ha3oBuTe TpM raBHbIX KauecTsa aToMLMKa. Bo-
obLue, aTOMLUMK — 3T0 Npodeccua Uam npussaHue?

A mymato, 4To aTOMLUMK — 3TO BCe-TaKM npodeccus.
Kak rosoputcs, «He 60rv ropliku 06XuUratoT», u ecau y
Ye/loBEKa eCTb CTPEM/IEHUE U 3HaHUA, TO HabpaBLLMCh
OnbITa, OH 06A3aTe/IbHO CTAHET BbICOKOKNACCHBIM Crie-
LMANNUCTOM.

We are closely collaborating with the French compa-
ny Framatome, which owns the technology for produ-
cing fuel pellets manufactured at UMP. This same com-
pany also supplies uranium-gadolinium fuel for fuel

assemblies produced by Ulba-TVS. We aim to produce
this fuel independently, thereby fully localizing the
production of fuel rods (a component of fuel assemb-
lies) at UMZ. Currently, we are working on the detailed
development of this project.

Another plan is to implement a dry reconversion
project. Specifically, we want to adopt a fundamentally
different technological scheme for the production of
uranium dioxide. This scheme would shorten the pro-
cess, stabilize the powder properties for pellet pro-
duction, and reduce the use of reagents and envi-
ronmental impact. The project is still in its early stages.

How many employees currently work in
uranium production at UMP?

We have 587 employees, including 150 women and
437 men. The average age of our workers is 45.

What is the most in-demand profession?

Our largest professional group is process operators.

AdepHoe obwjecmeo KazaxcmaHa

[NaBHOE KayecTBO 4Y€/10BEKA, KOTOPbIA B3aMMOAEN-
CTBYET C aTOMHOW 3HEpPrMen — 370, B MEPBYO OYepesb
BHMMaTENbHOCTb. BTOpoe — 3TO KenaHwe M cnocob-
HOCTb 0by4yaTbca. N8 TOro, Y4Tobbl OCBOUTH TEXHONO-
rMYecKkune onepaumm, COTPYAHUKM AONKHbI YUUTLCA He
TONbKO Y HACTaBHMKOB, HO M CaMOCTOATE/IbHO. YuTaTb
COOTBETCTBYIOLLYIO AWUTEPATYPY, 3afaBaTb NpPaBUb-
Hble Bonpockl. M TpeTbe KayecTBo — npedaHHoCTb. Mpe-
AAHHOCTb PaboTe U KONNEKTUBY.

KoHcTaHTUH AneKcaHApoBuUY,
YTO NOXKenaete Konneram B NpasgHuK?

Xenato Kpenkoro 340poBbs, MUPHOTO Heba Hag, ro-
NOBOK, NtobBM, GAarononyyma u 4oCTaTka B CEMbAX. A
C TOYKM 3PEHMA MPOW3BOACTBA XOYY MOMNKENaTb HOBbIX
MHTEPECHbIX NPOEKTOB, KOTOPbIE B NEpPCrekTuee obec-
neyaT Hac CepbE3HbIMM 3aKazamu!

Anekceli TPOCKYPAKOB,
npecc-cnymba

YnbbuHcKoz20
memannypaudecKko20 3a600a

These are the individuals directly involved in technologi-
cal operations, ensuring round-the-clock work in a 24/7
regime. We also have a demand for electricians, instru-
ment and control fitters, and maintenance mechanics.

Name three key qualities of a nuclear
industry professional. In your opinion, is this
a profession or a calling?

| believe it is a profession. As the saying goes,
«Pots are made by mere mortals», and with the right
motivation and knowledge, anyone can gain experien-
ce and become a top-notch specialist.

The most important quality for someone working
with nuclear energy is attentiveness. The second is
a willingness and ability to learn. To master technolo-
gical operations, employees must learn not only from
mentors but also independently — reading relevant
literature and asking the right questions. The third
quality is dedication to their work and their team.

Konstantin Alexandrovich, what would you
like to wish your colleagues on this holiday?

| wish them good health, peaceful skies above, love,
prosperity, and well-being in their families. From a pro-
duction standpoint, | hope for new and exciting projects

that will secure significant orders forus in the future!
Alexey PROSKURYAKOV,
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XAJIEN BATTANYNbI!

©3 aTbiMHaH KaHe «KasakctaH Aaponbik Kofambl»  Accoumaumacsl aTbiHaH
Cispi emipiHi3eri epekwe KyH — 90 KblnablK MeperToMbIHbI3OEH WbIH KYPEKTEH
KYTTbIKTaMbi3!

Byn epekwe KyH Ci3giH 6ait Kacibn TaipnbeHi3 GeH Tamalla KeTiCTIKTepiHi3AiH,
KepiHici 6obin Tabblnagpl. bi3 Ci3giH reonorma fuiabiMbIH AambITyFa, Ka3aKCTaHHbIH
aTOM CaNacblHbIH Heri3iH KanafaH eH, 6ail ypaH KeH OpblHAAPbLIH allyfa KOCKAH 30p
YNIECiHi3 YWiH anfbiCbiMbI3abl bingipemis.

Ci3giH, eHOEeKKOP/bIFbIHbI3, ©3iHi3re KaHe alHanaHbi3fa TananwbINAbIFbIHbI3,
MaKCaTKepAIriHi3, Kacibunirinia 6eH Kewbacwbinblk KacueTTepiHis Cisgi  Ouik
JeTicTiKTepre eTki3ai. CoHbiMeH KaTap, Ci3 apKallaH agamrepLuifik KacMeTTepiHizbeH
ajamaapra KaxeT afam bonbin Kana bepain;s.

Ci3AiH allKaH XaHaNbIKTapblHbI3 OEH FbibIMM 3ePTTEYNEPIHI3, Tay-KeH OHEPKICIBiHIH
TabbICTbl KoHE KAPKbIHAbI AaMyblH aWKblHAAM, eniMi3fiH, aTomM 3HepreTMKacbl
canacbliHAafbl Kewbacllbl OPHbIH HblFalTyFa MyMKIHAIK 6epai. Ci3 pyaaHbl KypauTbiH
epiTiHainepaiH, TepeHaik (rmapotepmanbik) nanga 601y KOHUENUMACHIH 33ipaeyre Ken
KYLL }KymcazblHpI3. byn ipi ypaH KeH opblHAAPbIH alwy meH urepy bomblHLWa ipi obanap-
Abl CTTi }Ky3€ere acblpyablH KinTi 6onapl.

CisgiH, epekwe yMbIMAACTBIPYLIbINLIK KIHE LUblfapMaLUbIabIK  KabinetTepiis,
CapPKbIIMAC KYLL-KIirepiHi3, pyxaHu MeripiMainirivis *KaHe aganaplfbiHbi3 ci3beH bipre
KYMbIC icTey 6aKbiTbiHa Me 6onFaH apinTecTepiHi3 BeH Kbl3METKepepiHi3aiH, TepeH,
KYPMETi MEH affbiCbiHa 6eneHaj.

KenTereH Harpaganap, CoHblH, iwiHae: Exbek Kbisbin Ty, «KypmeT benrici», «oCTbIK»
(KXP) opaeHaepi, «PocaTom» MemnekeTTiK Kopnopaumacbl MeH «KasaTomeHepKacin»
YAK» AK meganbaapsl, KasakcTaHHbIH, KypmeTTi reonorbl, ATom eHepKacibiHiH, eHbek
CiHipreH Kbi3meTKepi, «KeHaepai awywsbl», «Kas¥TY-ablH KypMeTTi npodeccopsbl
K.W. CotbaeB» — ci3fjiH, KanMcapabifblHbI3AblH, KOPHEKTI mapacaTbiHbi3 6eH emipnik
[JaHaNbIFbIHbI3AbIH, *KEMICI.

Ci3gjH, FbINbIMFA AEreH LWEKCI3 YMTbINbICbIHbI3 BeH TaxipnbeHisbeH benicyre aereH
HUWETIHi3 epeKLUe KypMmeTKe naiibik. CiafiH MakananapbiHbi3 6i3aiH Accounaumambi3aplH
KYPHaNbIHAQ TYPaKTbl TYPAE apWANaHbIN, KenTereH ypnakrapaarbl fanbimaap MeH
MaMaHZap YLWiH KyHAbl aknapaT neH wabbIT KesiHe aHangpl. Ci3 FblAbIMM OMAbIH, Aa-
MybIHa 30p YN1eC KOCbIM, 6i3 yWiH Tanimrep *KaHe yAari 601yabl KanfacTblpbin KeNeCis.

90 KbINAbIK MEPEMTOMbIHbI3 — XKYpin 6TKEH KONblHpI3fa Oafa bepyre MyMKiHAiK
bepeTiH KepemeT WbiH. byn xon — Ci3giH, emipiHi3, OTaHfa afan Kpi3MeT eTyaiH,
TaHAafaH MaeanfapbiHpi3fa AereH OepiKTIKTIH, *KapKblH YATiCi.

KypmeTtti Xanen batranynbi!

Ci3re capKblimMac WabbIT, MbIKTbI AEHCAYAbIK, HaKbIHAAPbIHbI3Fa aMaHAbIK, 6aKbIT

*aHe bepeke Tinenmis.!

LlbiH ycypekmeH,
«KasakcmaH Adponsik Koramoi»
AccoyuayusceiHbin npe3udeHmi B.C. LLKonbHUK
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YBARAEMbIN
XANIE/I BATTANIOBWY!

~O1 cebsa muHo v oT Accoupaumm «fAaepHoe obuie-
cTB0 KasaxctaHa» nosapasasem Bac co 3HameHaTenb-
HbiM COObITEM B Balen Ku3Hu — 90-netHum tobuneem
€o [JHA poxaeHua!

B 3TOT 0cobeHHbI AeHb, KOTOPbIA ABASETCA OTPa-
)KeHnem Bawwero 6oratoro npodeccroHanbHOro onbiTa
W BbIAAIOWMXCA AOCTUKEHUMN, XOTENOCh Obl BbIPA3UTb
BnarogapHOCTb 3a Baw Tpya, NOCBAWEHHDIW Pa3BUTUIO
reoNorMYecKoi HayKu v OTKPbITUIO boraTenwmx ypaHo-
BbIX MECTOPOMKAEHMIA, KOTOPbIE NerK B OCHOBY CTAHOB-
JIEHWA aTOMHOM OTpacau KasaxctaHa.

Bawe Tpysontobue, TpeboBaTeNbHOCTL K cebe 1 OKpy-
KaoWMM, LEeNeycTpemnEéHHOCTb, NPOodeccUoHanusm,
NMAEPCKME KayecTBa No3BoANUAM LO0OUTLCA BbICOKMX f10-
CTUXKEHWI, NPY 3TOM NPOAO/KAA OCTABATLCA TAKUM XKe
HYKHbIM Nt0AAM Yen0BEKOM.

Bnarogaps Bawum OTKPbITMAM M Hay4YHbIM McChe-
AO0BaHUAM, KOTOpble OMPeAenuan yCnewHoe U cTpe-
MWUTENbHOE pa3BUTME TFOPHOAOObLIBAIOWEN OTpAC/M,
Hala CTpaHa YKpenuaa CBOM AUAMPYIOLME NO3ULMHK B
0671aCTU aTOMHO 3HEpreTMkn. MHoro cun 1 Tpyaa Boi
BNIOMMAN B Pa3paboTKy KOHLEeNUUM o raybuHHOM (ru-
APOTEPMANbHOM) MPOUCXOXKAEHUM PYA00OPa3YHOLLMX

KHALEL BATTALOVIC
g

On behalf of myself and the AssociationggNuclear
Society of Kazakhstan,» we congratulate you on a
momentous occasion in your life — your 90th birthday!

On this special day, which reflects your vast profes-
sional experience and outstanding achievements, we
would like to express our heartfelt gratitude for your
work dedicated to the advancement of geological
science and the discovery of the richest uranium
deposits that laid the foundation for Kazakhstan’s
nuclear industry.

Your diligence, self-discipline, high standards for
yourself and others, determination, professionalism,
and leadership qualities have enabled you to achieve
remarkable success while remaining a person indis-
pensable to those around you.

Thanks to your discoveries and scientific research,
which paved the way for the rapid and successful
development of the mining industry, our country has
strengthened its leading position in nuclear energy.
You have contributed immense effort and expertise
to developing the concept of the deep (hydrothermal)
origin of ore-forming solutions, which became the
cornerstone for the successful realization of major
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[ 0 pabotke

=

+ Bad HeopamHa opye-
Lkue cracobHocTy, HaA
A06poTa, NpUHUMNAS 60-

=Koe yBaﬂeH‘Vf.'M.HE/ISH HU-

KOB, KOTOPbIM NOCHACT.

MHorouncneHASie-HEMIR b, Cped opae-
Ha «Tpygosoro KpacHoro 3HameHu» yerTa»,
Opyx6a (KHP), meganu TK «Pocatom K «Ka-

3aTOMNPOMY, 3BaHMA «[1OYETHbIN reg TaHay,
«3acnyKeHHbl pabOTHUK aTOMHOM 0 [lepso-
OTKPbIBaTENb MECTOPOXAEHUIY, «[1QHE podec-
cop KasHUTY um. K.U. Catnaesa» — 310 pe3y/braT Ba-
e LeneycTpeMnEHHOCTH, BblAAIOLLEFOCA MHTENNEKTa
W XKU3HEHHON MyAPOCTM.

Ocoboe npu3HaHMe BbI3bIBAET Balle HeycTaHHoe
CTPEMAEHME AEeNUTLCA CBOMMM 3HAHWAMM W OMbITOM C
Hay4HbIM CO0b6LLECTBOM. Balm cTaTbu, perynapHo ny-
6/MKyemble B KypHane Hawein Accoumaumm, ABAAIOTCA
LEHHbIM MCTOYHMKOM WMHOOPMALMKM M BAOXHOBEHUSA
[1A MHOTVX MOKONEHWUIN YYeHbIX M CrnewmanucTos. Bol
NPOAONKAaeTe BHOCUTb OFPOMHbIN BKAAZ B pa3suTue
Hay4HOW MbIC/IM, OCTaBaACb HACTAaBHMKOM M NPUMEPOM
[NA BCeX Hac.

90 net — npekpacHas BepLMHA, NO3BONAIOLLAA OLe-
HUTb NPOMAEHHBIV NyTb. A NyTb 3TOT — BCA Balua Ku3Hb,
APKUIA NpUMep CnyKeHnsa PoanHe, BEPHOCTM M NpeaaH-
HOCTW BbIBPAHHbLIM MAEaNaM.

[loporoit Xanen baTranosuy, oT BCero cepaua *ena-
€M HEeMCCAKAEMOro BAOXHOBEHMA, KPEMKOro 340p0BbA
Bam 1 Bawwmm 6an3kmm, cyactba u bnarononyunsa!

C ysaxceHuem,

Mpe3udenm Accoyuayuu

«fldepHoe obujecmeo KazaxcmaHa»
B.C. LLIKonbHuK

projects in the discovery and development of uranium
deposits.

Your extraordinary organizational and creative abi-
lities, boundless energy, heartfelt kindness, and prin-
cipled character have earned you deep respect and
gratitude from your colleagues and associates who
have had the privilege of working with you.

Your numerous accolades—including the Orders
of the Red Banner of Labor, Badge of Honor, and
Friendship (China), medals from Rosatom and NAC
Kazatomprom, and honorary titles such as Distinguished
Geologist of Kazakhstan, Honored Worker of the
Nuclear Industry, Discoverer of Deposits, and Honorary
Professor of KazNITU named after K.I. Satpayev — are a
testament to your determination, outstanding intellect,
and profound wisdom.

We especially commend your tireless commitment
to sharing your knowledge and experience with the
scientificcommunity. Your articles, regularly published in
our Association’s journal, are a valuable source of infor-
mation. and inspiration for generations of scien-tists
and professionals. You continue to make an enormous
contribution to the advancement of scientific thought,
serving as a mentor and role model for all of us.

Ninety years is a magnificent milestone, offering a
moment to reflect on a remarkable journey. Your life
exemplifies service to your country and unwavering
dedication to your chosen ideals.

Dear Khalel Battalovich, we wholeheartedly wish you
endless inspiration, robust health for you and your loved
ones, happiness, and prosperity!

Kind regards,

President of the Association
«Nuclear Society of Kazakhstan»
V.S. Shkolnik
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2003 *blnbl 9-CbIHbINTbI BiTipreHHeH KeltiH, LWbiHFbicxaH Cemeit reonormanbik bapnay KonnemxiHe okyfa Tycin,
«[MManpanel Kasbanapabl i3gey *KoHe bapnayabiH reoPpusnKanbik aaicTepi» MamaHAapIFbl bolbiHIWa 6inim anabl. byn
OKY OPHbIHAA 01 TeK binim anbin KaHa KoMMal, KewwbaclblnbiK KabineTiH Ae KePCeTTi: TON CTapOCTachl, KaTakxaHa
CTApOCTachl aHe CTyAEHTTIK KeHec Tepafacbl 60nabl. OHbIH TafaHTbl MeH eHOeKCyMrilTiri *ofapbl baFanaHbin,
2007 Kblnbl AUNNOMAbLIK *KYMbICbIH CITTI KOPFaabl.

Ne 2-3 (65-66) 2024
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MAHCANTbIH BACTANYbI

Konneaxai 6itipreHHeH KeMiH, 2007 KblngblH, Mamblp aibiHAa, LUbIHFbicxaH eHbeK onblH «leoTexHocep-
Buc» HKLC-ge reodusnkansik Lexta MNMC onepatopbl peTiHae 6actasbl. OHbIH eHberi MeH Kacibuniri ken y3amai
6aiKanabl: TancblpManapabl Kofapbl canaga opblHAAYbIHbIH APKACbIHAA 01 MaHCaN CaTbiCbIMEH Te3 KeTepingi.
2007-2008 xbingapbl 01 XopacaH-1 aHe XopacaH-2 YHFbIManbl WaManay KeH opblHAAPbIHAA reopu3nKanblK
3epTTeynepre KaTtbICbin, }KYMbICKA }aHa TEXHONOMMANAP MEH XKeTinaipynep eHrisai.

Hbin calbiH LbIHFbICXaH KOFapbl HATUKENEP KBPCETIN, Kacibu BinikTiNik pas3paaTapbiH angpl — 2007 *Kbinbl 6-pas-
pAaATbl, an 2009 Xbiabl 7-pa3pAaaTbl MeneHai.

2010 xbinbl on K.WU. Cotbaes aTbiHAafbl Ka3¥TY-aa 6akanaBp AapereciH andbl, 6yn OHbIH, KaCion emipiHaeri
MaHbI3abl Ke3eHaepaiH bipi 6ongpl.

KOLWBACLLbI/IbIK *KOHE IAMY

2012 xbinbl WbIHFbicxaH BaitHnA30B baikeH:ke KeHTiHAeri No5 reoduamnkanbiK LexTblH, 6ac reodusnri MiHAETIH
aTKapyLLbl KbI3MeTiHe aybICTbipbinAbl. OHbIH 6aclbINbIFbIMEH KaHA LeX Te3 AaMbin, Kafaannapfsa benimaensi.
LLbIHFbICXaHHbIH TaXKipMbeci MeH apinTecTepiHe KBPCETKEH KONAAYbI YKbIMHbIH TabbICTbI KaNbINTacyblHAA MaHbI34bl
pen aTkapapbl.

2014 bl WbiHFbicxaH No5 wexTbiH, bac reopusuri 6onbin TafaibiHgangsl, an 2016 Kbinbl on No3 Lexka
BacwobinblK eTTi. KomnaHWAHbIH KaiTa Kypbiaybl MeH «Bonkosreonorus» AK-Ka eTyiMeH 6aiinaHbiCTbl KMbIH
@3repictepre KapamacTaH, 01 83 VKbIMbIHbIH, }KYMbIC AEHTEeMiH Kofapbl AeHrenae ycTan, NPoLecTepai XKeTinaipyai
YKaNFacTbipabl.

BI/IIM }OHE HAHA MYMKIHAIKTEP

2019 xbinbl WeiHfFbicxaHFa MEHOLAN 6afnapnamacbiHa KaTtbichin, Satbayev University-ge maructpatypagza
OKY MyMKiHAiri 6epingi. 2021 xbiabl AMNAOMbIH CITTI KOpFan, Oyn TeK OfaH faHa emec, COHAaw-aK [eoTexXHOLEHTP
V)KbIMbI YWIH A€ XaHa MYMKIHAIKTep awTbl.

KA3IPTI XETICTIKTEP

byrinae WbiHFbicxaH batHnazos «Bonkosreonorma» AK dunmansl — «[e0TEXHOLEHTPAIHY ANPEKTOPbI KbI3METIH
aTKapaabl. OHbIH 6aCLbINbIFbIMEH KOMaHAA Kacibu BiNiKTiNIriH apTTbIPbIN, reoPU3nKanbIK 3epTTEYNEPAE 3aMaHayH
TEXHONOTMANAPAD! EHri3yAi XanfacTbipyaa. LLUbIHFbICXaH MamMaHAapAbl AaibiHAAY KaHe KaiTa gaspnay 60MblHWa

BenceHAj XyMbIC iCTen, }KYMbIC CanacblHbIH, }OFapbl CTAaHAAPTTAPbIH KAMTAMACbI3 eTyre YMTbiAagpl.
WbIHFbICXaH BalHMA3OBTbIH, }K0/bl — Oy TEK TabbICKA XKETY XKO/bl FaHa EMEC, COHbIMEH KaTap YAri anapAblK Mbl-
can. OHbIH Binim anyfa fereH yMTbINbIChI, KOMaHAANbIK KYMbICKA AaiibiH 60Nybl aHe 63 iCiHe afanapifbl OHbI
«Bonkosreonorna» AK ywiH 6afa KeTnec akTMBKe alHangblpAbl. Puanan yKbiMbl 63 XKETEKLWICiH KYPMETTEN |

BANTANBIK, LUAFbI MEH BIAIMI KOHE MaKTaH TyTazpl, OHbIH XeTiCTiKTepi 6onallaK ypnakka WabbiT 6epeTiHiHe ceHimai.

«Bonkoezeonoaua» AK

LbiHFbicxaH 1987 xbingpiH 31 xentokcaHbiHAa Kbi3binopaa obabickiHbIH, LLineni KeHTiHAe AyHuere kenreH. On bacnaces Kbismemi
6ana KesiHeH BenceHAiNiK TaHbITbIN, CNOPTKA AEreH Kbi3bIFYLUbINbIK KOPCETTI, TYPAI KapbICTapAbl YAbIMAACTbIPbIN,
KaTbICbin XypAai. binim xonbiH A.C. MywwKuH atbiHAafbl No46 Ka3aK opTa mekTebiHae H6actaabl. OKy yarepimi opTalua
6onca Aa, MeKTen emipiHiH, 6enceHai KaTbicylwbicbl 60a4bl, OHbIH, iWwiHAe KBH KaybbiHa 6enceHe KaTbICTbl.
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KA3AXCTAHA

[TYTb K YCNEXY

BaoxHosnsawwas 6uorpadua baitHuasosa
LUbIHFbIcXaHa Ep3akoBMYa — 3TO NpUMep TOro, Kak
LleneycTpemMneHHoCTb, Tpyaoniobue u nobosb K
CBOEMY Aeny MOryT NPUBECTHU K yCrexy.

PAHHUE roAbl U O6PASOBAHME

WeiHrbicxaH poaunca 31 aekabpa 1987 roga B no-
cenke LWnenwn, Kbi3blnopanHckon obnactu. C paHHero
[eTCTBA OH NPOABAAA AaKTUBHOCTb U UHTEPEC K CNOPTY,
OpraHM3ya M y4yacTByAa B Pa3/IMYHbIX COPEBHOBAHMAX.
Obpa3oBaHMe OH Haya/n B Ka3axCKOM CpeaHew LiKone
No46 nmenn A.C. MNyLwKKUHA, rae, HECMOTPA Ha cpegHme
ycnexu B yyebe, nposasua cebs Kak akKTUMBHbIM y4yacT-
HUK LUKONbHOW KU3HK, BKAOYaA Kny6 KBH.

Mocne okoHuyaHMA 9 Kknacca B 2003 rogy OH nocTy-
nun B CeMMNanaTUHCKWUIA reonoropasBesoyuHbl Kos-
nefK, roe obyyanca no cneumanbHocTn «feopusmyec-
Kne MeToabl MOVUCKOB M pa3seakn MMW». B aTom yueb-
HOM 3aBegeHuK LUbIHTbICXaH He TONbKO Moay4an 3Ha-
HWA, HO M 3aHMMAN aKTUBHbIE NUAEPCKME MO3MLUM
— BblN CTApOCTOW rPYNNbl U OBLLEKUTUSA, A TaKKe Npea-
cefaTtenem CTyaeH4Yeckoro coseta. Ero TanaHT u ycep-
Ane 6bian oTmedeHbl 1 B 2007 roay OH ycnewHo 3aLim-
TWA AUNIOM.

HAYANO KAPBEPbI

Cpasy nocne oKoHYaHMA Konneaxa, B mae 2007 roaa,
LbIHrbICXaH Havan cBo Kapbepy B TOO «leoTexHo-
cepsucY, rae ctan onepatopom MNC B reopusnyeckom
uexe. Ero Tpyn v npodeccMoHanmMsm He OCTa/iUCb He-
3aMeYeHHbIMK: 6narofapA BbICOKOMY KauyecTsy Bbl-
NOMHEHWA 3aZa4 OH ObICTPO MOAHANCA MO KAapbepPHOW
nectHuue. B 2007-2008 rogax oH NPUHMMAN y4acTue B
reodU3NYeCKMX UCCNELOBAHMUAX HA MECTOPOXKAEHMAX
MCB XopacaH-1 1 XopacaH-2, BHeAPAA HOBblE TEXHO/O-
MW 1 YCOBEPLUEHCTBOBAHMA B paboTe.

C Kaxabim rogom LUbIHrbICXaH AEMOHCTPUPOBaAn Bce
Bonee BbICOKME pe3y/bTaTbl, YTO NPUBENO K NPUCBOE-
HUIO eMy KBaMPUKALMOHHBIX pa3pasos — 6-ro 8 2007
rogy v 7-ro 8 2009 rogy. B 2010 rogy oH noayunn au-
nnom 6akanaspa B yHusepcutete KasHTY um. K.U. Cat-
naesa, YTO CTaNO BAXHbIM 3Tanom B ero npodeccuo-
HA/NIbHOW KU3HM.

PATH TO SUCCESS

The inspiring biography of Bayniyazov Shyngyskhan
Erzakovich is a testament to how determination,
hard work, and passion for one’s profession can
lead to great success.

EARLY YEARS AND EDUCATION

Shyngyskhan was born on December 31, 1987, in the
village of Shieli, Kyzylorda Region. From an early age,
he showed energy and a passion for sports, often
organizing and participating in various competitions.
He began his education at Kazakh Secondary School
No. 46 named after A.S. Pushkin, where, despite being
an average student academically, he stood out as an
active participant in school life, including being part of
the KVN club.

After graduating from the 9th grade in 2003, he ente-
red the Semipalatinsk Geological Exploration College,
where he studied in the specialty «Geophysical
methods of prospecting and exploration of MPI». In this
educational institution, Shyngyskhan not only gained
knowledge, but also occupied active leadership posi-
tions — he was the head of the group and the dor-
mitory, as well as the chairman of the student council.
His talent and diligence were noted and in 2007 he
successfully defended his diploma.

CAREER BEGINNINGS

Immediately after graduating from college in May
2007, Shyngyskhan began his career at LLP «Geotech-
noservice», where he worked as a GIS operator in the
geophysical department. His hard work and profes-
sionalism quickly caught the attention of his colleagues
and superiors. Known for his high-quality execution of
tasks, he swiftly climbed the career ladder. Between
2007 and 2008, he participated in geophysical studies
at the Khorasan-1 and Khorasan-2 deposits, introducing
new technologies and improvements to enhance
efficiency. His exceptional performance led to the
rapid advancement of his qualifications, earning him
the 6th grade in 2007 and the 7th grade in 2009. In
2010, Shyngyskhan reached another milestone in his
professional journey by earning a bachelor’s degree
from Kazakh National Technical University named after
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NUOEPCTBO U PASBUTUE

B 2012 rogy LWbIHrbicxaH Obin NepeBeaéH Ha LOMK-
HOCTb WCMONHAOWEro 0683aHHOCTM [NAaBHOMO reo-
du3mnka reopusnyeckoro uexa No5 B nocénke baitken-
xe. oa ero pykoBOACTBOM 3TOT HOBbIM Liex ObicTpo
pa3BMBaNCA M aAaNTMPOBAACA K YCNOBUAM. Ero onbIT u
NnoAAEPKKa KONNEr CbIrpanu KAOYEBYIO PO/b B yCneLl-
HOM GOPMMPOBAHNUMN KONNEKTUBA.

B 2014 rogy LUbIHrbicxaH 6bin Ha3HaYeH [MaBHbIM
reopmsmkom uexa No5, a B 2016 rogy 3aHAn aHano-
TMYHYHO AOMKHOCTL B Lexe No3. HecmoTpa Ha CAoXKHble
M3MEHEHMA, CBA3aHHbIe C PeopraHn3aLmen KomnaHum
n nepexogom B AO «Bonkosreonorua», OH COXpaHWA
BbICOKWI YpOBEHb PaboTbl CBOEr0 KON/MEKTMBA W Npo-
LO/KaAN CTPEMUTBCA K YNYULIEHMIO NPOLLECCOB.

OBPA3OBAHWUE U HOBBIE TOPU30OHTbI

B 2019 rogy LUbIHrbICXaH NOAYYMUA YHUKABHYIO BO3-
MOXHOCTb — Yy4yacTBoBaTb B nporpamme MEHOLATI
M YYUTbCA Ha Maructepckoi nporpamme B SATBAYEV
UNIVERSITY. OH ycnewHo 3awutua aunaom B 2021
roZly, YTO OTKPbINO HOBblE NEPCNEKTUBbI KaK ANA HErO,
TaK ¥ ANA KONNEKTUBA [e0TeXHOLEHTPA.

COBPEMEHHbIE JIOCTUKEHNA

CeroaHs LbiHrbicxaH BaliHMA30B 3aHMMAET [0/K-
HOCTb AnpekTopa puamana AO «Bonkosreonorna» -«feo-
TexHoueHTp». Mo ero pykoBoACTBOM KOMaHAa NPoA0N-
KaeT Pa3BMBaTb CBOM NPOPECCHOHA/bHbIE KauyecTBa W
BHEAPATb COBPEMEHHbIE TEXHONIOTMUM B reodU3nyeckune
nccnenosanuna. OH akTMBHO paboTaeT HaZ NOAroTOBKOM
¥ NepenoaroTOBKOW CneLmanncTos, cTpemach obecne-
YMTb BbICOKME CTaHAAPTbI B paboTe.

Uctopua LWbiHrbicxaHa baHMA30Ba — 3TO He TOAb-
KO MyTb K ycnexy, HoO 1 npumep Ana nogpaxauua. Ero
cTpemneHne K oby4eHMto, roToOBHOCTb paboTaTb B Ko-
MaHZe Y NpegaHHOCTb Aeny AeNaloT ero HeoUEeHNMbIM
aktmsom ana npegnpuatna AO «Bosnkosreonorua».
Konnektns dunmnana yBarkaet u ropanTca CBOUM PYKO-
BOZAMTENEM M YBEPEH, YTO Er0 AOCTUNKEHMUA OYAYT BAOX-
HOBAATb ByAyLLME NOKONEHWUSA COTPYAHMUKOB.

Mpecc-caynba
AO «Bonkoezeonoaua»

Y

K.I. Satpayev. This achievement marked a significant
step forward in his career.

LEADERSHIP AND DEVELOPMENT

In 2012, Shyngyskhan was promoted to Acting Chief
Geophysicist of Geophysical Unit No. 5 in the village
of Baykenzhe. Under his leadership, this newly estab-
lished unit quickly developed and adapted to its ope-
rational conditions. His experience and support pla-
yed a pivotal role in forming a cohesive and effective
team.

By 2014, Shyngyskhan was appointed Chief Geo-
physicist of Unit No.5, and in 2016, he assumed the
same position at Unit No. 3. Despite significant organi-
zational changes, including the company’s restructu-
ring and its transition to JSC «Volkovgeology,» he
maintained a high standard of work within his team
and continued to focus on process improvements.

EDUCATION AND NEW HORIZONS

In 2019, Shyngyskhan received a unique opportu-
nity to participate in the MENOCUP program and
pursue a master’s degree at Satbayev University. Suc-
cessfully defending his thesis in 2021, he opened
new horizons for both himself and his team at the
Geotechnology Center.

MODERN ACHIEVEMENTS

Today, Shyngyskhan Bayniyazov serves as the Dire-
ctor of the «Geotechnology Center» branch of JSC «Vol-
kovgeology.» Under his guidance, the team continues
to enhance their professional expertise and imple-
ment modern technologies in geophysical research.
He is deeply committed to the training and retraining
of specialists, striving to uphold high standards of
performance.

The story of Shyngyskhan Bayniyazov is not only
a journey to success but also an example to emulate.
His dedication to learning, teamwork, and his craft
make him an invaluable asset to JSC «Volkovgeology.»
His colleagues respect and take pride in their leader,
confident that his achievements will inspire future
generations of employees.

Press Service
of JSC «Volkovgeology»
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MEHIH, bACTbl MAPANATbBIM - KAYINCI3AIKKE
BAWNIAHBICTbI OKUFANAPIbIH, EONMAYbI

AocbimxaHoB Aamat Ainpgapbekynbl — 6yn Tek ecim faHa emec, 6yn «KAP Logistics» Kayinci3airiHin,
CMHOHMMI. KayinTi }KyKTep meH XonaywbinapAbl Tacbimangay canacbiHa MamaHAaHFaH ON OHAIPICTIK
Kayincisgik neH eH6eKTi Kopfayabl KamTaMacbi3 eTyge Herisri 6ybiH 60/bin Tabbinaabl. 33 KbINAbIK,
XKymbic eTini 6ap Aamat Algap6ekynbl oHbiH, 13 XbingaH actambiH Kazatomnpom XyiteciHge eTKisin,
¥KOFapbl Kacibunik neH »kayankepwinikti Kepcetin Keneai. HymbicbiHAQ FaHa emec, XKeKe emipiHae ae
ON YATi TYTap TyNFa, KAMKOP dKe XKdHe eKi HemepeHiH, aTacbl.

Anmat Angapbekynbl «KAP Logistics» 6acnaces3 Kpi3ameTiHe 63 eMipi MEH MaMaHAbIFbIHbIH, epeKLenikTepi Ty-
panbl aHrimenen bepyre KenicTi.

Anmar Aingap6eKynbl, ci3giH, eHbeK }KonbIHbI3 Kanail 6acTanabl KaHe
on Cizpi «KAP Logistics» KomnaHMACbIHA Kanai akengi?

MeH Weibic Ka3akcTaH 06AbICbIHbIH, TyMacbiMbIH. 1990 Kblnbl AIMaTbl TEMIPKOA Keniri MHXeHepaepi uH-
CTUTYTbIH BiTipAiM. HoFapbl OKY OPHbIH afKTaFaH COH, KeH NPOPUAbAi MHKEHeP-MeXxaHUK MaMaHAblfbl HOMbIH-
wa *ofapbl 6inim angpim.

EHbeK Konbim Anmatbl TemipKonbiHAA AnMaTbl-1 CTaHUMACbIHAAFLI Ke3eKLWi OKywWbICbl bonbin Bactangpl.
KeRiH Typni eHAipicTiK KbI3MeT cananapblHAa MamMaH peTlH,a,e XKYMbIC icTefiM. OPTYpAi KOMNAHUANAPAA KoHe
KbI3meT 6anITTaprH,£I,a y3aK YaKbIT KYMbIC
icTereHHeH Ke#iH 2010 »Kbiabl KacCibu MmaH-
cabbim KasaTtomnpom KyieciHae anfacTbl.
Con xbinbl meH «Cemizbait-U» KeHilwiHe ma-
TepuanablK-TEXHUKaNbIK KababikTay 6enimiHiH,
afa MeHedepi peTiHAe MKYMbICKA TypAbIMm.
Byn epae wamameH 5 *bia eHbeK eTin, Kenik
KbI3MeTiHiH 6acTbifbl N1aya3biMblHa AeNiH Ke-
Tepingim.

2015 Kblnbl MeHiH eHbek xonbim «KAP =
Logistics» KomnaHMACbIMEH GaiinaHbICbin, 0N
Kesge Oyn KomnaHua «Cayga-TacbiMangay
KoMnaHuAcbl» Aen atangbl. MeH «OHTYCTIK»
dunAnanbiHa  MHXKeHep-*)obanaywsl 6onbin
OpHanactbiM. bip XbingaH KeWiH AcTaHafa
eHOEKTI KOopfay aHe Kayinci3gik TexHWKa-
Cbl KbI3METiHIH, MeHeaKepi 60/1bIN aybiCTbIM.
O3iMHIH TaXipnbem meH Kacibu Ke3Kapacbim-
HbIH, apKacbiHAA, COHFbl 9 Xbinaa «KAP Logistics» komnaHuACbIHAA MeHeaXepaeH bacTan eHAIpICTIK Kayincis-
AiK AenapTameHTiHiH AMPEKTOpPbI Naya3biMblHa AeiiH MaHCabbiMAb! KaNbINTacTblpAbIM.

Ci3aiH, )KYMbICbIHbI3AbIH Heri3ri MiHaeTTepi KaHaau?

Erep KbicKalwa alTaTbiH 00/CaK, MEHIH, MiHAETTepiM TWUiMAI Kayinci3gik Backapy KynenepiH asipney xo-
HE eHri3y, HOpManap MeH epexenepait, cakTanyblH 6akpinay, COHAaM-aK Kbl3METKepaepre TYPaKTbl HyCKama-
Nap MeH TPeHUHITEP OTKi3y 6oabin Tabblnagbl. MeHiH, }KYMbICbIM BHAIPICTIK Kayinci3aikTi, acipece paguayusa-
NbIK, ©HEepKacinTiK, epT Kayinci3airiH, eHOeKTi Kopfayabl, TEXHMKA Kayinci3AiriH »KoHe KOplafaH OpTaHbl
KOpfayAbl KAMTaMacbl3 eTyai yakTblabl 6akplnayabl KamTuabl. COHbIMEH KaTap, GuUananaapabl Keke KOpFaHbIC

AdepHoe obwjecmeo KazaxcmaHa

KypangapbiMeH, apHaiibl KWiMMeH
KOHE TaMaKNeH KaMTamachbi3 eTy
WapanapblH yaKbITblAbl H6akplnay
[la MeHiH, Xayankepwinirimae.

KymbicbiHbI3ga ecte Kan-
FaH Hemece Kbi3bIKTbl OKU-
£a Typanbl aUTbin 6epceH;s.

KbI3bIKTbl GaKTinep Ken, entke-
Hi KYMbIC 6apbICbIHAA KaHE Xa-
Ha TEXHONOTWMANAPAbl EHri3y Ke-
3iHAe apTypni Kafmannapfa Ke-
HiHEH Kapayfa Typa Kengi, Ken-
[le ©3iHHIH, aWnbl aMMaFbiHHaH
WwblFyfa maxbyp 6onacbiH. Mbicanbl, COVID-2019 naHaemusacbl KesiHae 6i3
apinTecTepimizbeH gapirep, NCUxonor cUAKTbI Backa Aa KacinTepaiH Herisri
Binimaepin urepaik. CoHbIMEH KaTap, ondapaa Kenik KypangapblHblH, ipi
Kapa ManMeH COKTbIfbICyblH Bonablpmay ywiH «Man-aH amaH» Koba-
CblH Ky3ere acblpy KesiHAe YW KaHyapnapblHa KapblK LWaFblAbICTbIPATbIH
Kapfblbaynap eHrisgix.

Cisre }KyMbICTa KyaHbIL CbIWNAWUTbIH HApCe He?

HyMbICTaFbl KyaHbll NEH KaHaFaT Ce3iMi — KyH CalblH XaHe aii calbiH Kayin-
Ci3fliKKe KaTbICTbl OKMFanapAblH, 6onimaraHbl Typasbl MaNIMETTEPAI anfaH Kesde, CoHAan-ak 6apablK Kbl3meT-
KepiepiH, amaH-eceH oTbacbinapbIMeH yitiepiHe opanybl.

Hac Kbi3ameTKepnepre He Tineucis?

Hactapra benceHgi, makcaTTbl 60nyabl,
dpTYpAi Macenenepre bafmapnaHyabl, Ken-
KbIP/Ibl 3pPi KaH-aKTbl 00NyAbl KaHe 63
binimaepi meH Taxipubenik KopnapbiH TO-
NbIKTbIPYFa Ha3ap ayAapyAbl TINENMIH.

«Anmat Agapbekynbl — TeK 63 iCiHiH Ma-
MaHbl faHa eMecC, LWbIH M3HiIHAE Tanimrep.
On apaaribiM KEMEK KepceTyre KaHe KeHec
bepyre AaibiH, Menni on Kacibn macenenep
OONCbIH, MeWni Keke KMbIHABIKTAP 6on-
CblH. OHbIH eciri Ke3 KenreH cypaktapabl
Ta/KblNAyFa apAaibiM awbliK. KenTtereH apinTectepi ofaH aKblAAbl KEHEC He-
Mece Kongay any ywiH kenegi. OcbiHAaM aflaMMEH XKYMbIC iCTey — 6Te KyH-
Abl», — AenAi OHblH apinTeci, eHAIpicTiK Kayinci3gik AenapTameHTiHiH
meHeaKepi Hapgexpa bensesa.

Anmat AingapbeKynbiHbiH, eHOeri eneycia KanfaH *ok. On KentereH Kyp-
METTI MapanaTtrap MeH anfbiC XaTTapMeH MapanaTtTanfaH, ONapAblH, iliH-
Ae KasaKcTaHHbIH, A4ponblK KOFaMblHbIH, KypMeT rpamoTachl epeklle OpbliH
anagpl.

O©3i AnmaT Anpapbekynbl KaKCbl HITUXKENepre KeTyaeri eH Y/IKeH Xe-
TiCTIK — 6yn KOMMNaHMA YXKbIMbl MeH OaclblNbIFbIHbIH, YAECi Aen caHaii-
Abl. BaclbinbIk Kayinci3gik macenenepiHe epeklue Hasap ayaapaibl, OWTKeHi 6i3aiH 6acTbl MiHAETIMI3 — bap-
NbIK KbI3METKEPAEPAiH, KbISMETTIK MiHAETTEPIH OpPblHAAY Ke3iHAe Kayinci3 *KYMbICbIH KAMTAMachbI3 eTy.

«KAP Logistics»

6acnaces Kbizmemi
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- B yem 3akntovaerca Bawa pabora? In brief, my competencies include developing and
% MOH rnABHAﬂ HArPApiA v MY GREATEST REWARD implementing effective safety management systems, 'E
g OTCyTCTBME I'IPOMI.IJECTBMM, IS NOT HAVlNG Echu coBcem KpaTKO MOM KOMMETeHUMM BKAOYa-  monitoring compliance with rules and regulations, =
0 toT pa3pabotky u BHegpeHue 3pdekTuBHbIX cuctem and conducting regular training and briefings for my ¢
o CBﬂBAHHbIX c EEBOHACHOCTbIO A SECURITY ACCIDENT ynpasneHua no 6e3onacHoCTW, KOHTponb 3a cobmo-  employees. My job is to supervise the timely provi- =
g AocbimxaHos Anmar Ailgap6ekoBuy — He npo- Dosymkhanov Almat Aidarbekovich is not just [EHMEM HOPM M MpaBuA, a Takke mposedeHue pery-  sion of occupational safety, in particular radiation, S

CTO UMA, 3TO CMHOHUM 6e3onacHocTn «KAP
Logistics». Cneyumanusmpyacb Ha nepeBo3ke
OMaCHbIX FPy30B U NACCAXKUPOB, OH ABNAETCA
K/loYeBbIM 3BeHOM B obecneyeHnm npous-
BOACTBEHHOI 6e30NacHOCTM M OXpaHbl TpyAa.
06napan 33-x neTHUM cTaxkem paboTbl, U3
KoTopbix 6onee 13 net oH pabotaer B cucteme
Kaszatomnpoma, Anmar Aligapbekosuy ge-
MOHCTPUPYET BbICOKMIA NPOdeCcCUOHANU3M U
OTBETCTBEHHOCTb. He TonbKo B pabote, HO U B
JIMYHOM XKU3HU OH — 06pa3eL, ANA nogpaxKkaHus,
3a60T1MBbIM OTel M AeAyLUKa ABYX BHYYEK.

Anmat AigapbeKkoBMY COMMacMACA pacckasaTb He-
MHOro o cebe u cneunduke ceoein npodpeccun npecc-
cnyx6e «KAP Logistics».

Anmar Aitgap6ekoBuy, yero Hayanca Baw Tpyao-
BOM NyTb U Kak oH Bac npusen «KAP Logistics»?

A ypoxeHel, BocToyHo-KasaxcTaHckon obnactu. B
1990 rogy OKOHYMA ANMATUHCKUIA MHCTUTYT UHXKeHe-
POB KeNe3HOA0POXKHOro TpaHcnopTa. Mo OKOHYaHMK
BbICLIEro y4ebHOro 3aBegeHuA, NoNy4uA Bbicllee 0bpa-
30BaHMe N0 NPOPEeccun UHKEHEP-MeXaHUK LIMPOKOTO
npoduns.

Mo TpyaoBOM NyTb HaYanca ¢ AIMaTUHCKON Kenes-
HOW JOPOTrM B KayecTBe yYeHWMKa AEeXKYPHOro No napky
Ha cTaHuuMu Anma-ATa-1 1 pganee Ao cneumanucra B
Pa3HbIX HanNpPaBNEHWAX NPOW3BOACTBEHHON AeATeNb-
HocTu. MpopaboTas fonroe Bpems B PasHbIX KOMMaA-
HUAX U B pa3HblX HaNpaBAeHMAX MPOU3BOACTBEHHOW
peatenbHoct B8 2010 rogy mos npodeccMoHanbHas
Kapbepa Npofonkunace B cucteme Kasatomnpoma. A
XOPOLWO MOMHIO, TOT A€Hb, KOr4a YCTPOUACA HA PYLHUK
«Cemmnsbaii-U» CTapwimm MeHeaKepom oTaena mare-
PUaNbHO-TEXHUYECKOro obecneyeHuns. Tam a npopabo-
Tan OKONO 5 IeT LoMAA [0 NO3ULMM HAYAIbHMKA TPAHC-
NOPTHOW CNYXObI.

B 2015 roay moit Tpya0BOW NyTb cBA3aN MeHA ¢ «KAP
Logistics», paHee OHO Ha3blBanoOCb «TOProBO-TPAHC-
NOPTHaA KOMMNaHuA». Al yCTPOMACA WHMKEHepoM-npo-
eKTUPOBLLMKOM B puanan « OHTYCTUK». Yepes rog meHa
nepesenu B AcTaHy MeHeaKepom Cyxbbl N0 oxpaHe
TpyAa ¥ TexHuKe be3onacHocTu. bnarogaps moemy
OnbITy ¥ NpodeccroHanbHoMy noaxody 3a 9 net no-
cTpoun Kapbepy B «KAP Logistics» HaunmHaa ¢ meHeaxe-
pa v [0 AMPeKTOpa AenapTaMeHTa NPOU3BOACTBEHHOM
6e3sonacHocTy.

a name, he is synonymous with KAP Logistics
safety. Specializing in the transportation

of dangerous cargo and passengers, he is

a key element in ensuring industrial safety
and labor protection. Having 33 years of
work experience, of which more than 13
years he has been working in the system

of Kazatomprom, Almat Aidarbekovich
demonstrates high professionalism and
responsibility. Not only in his work, but also
in his personal life he is a role model, a caring
father and grandfather of two granddaughters.

Almat Aidarbekovich agreed to tell a little about
himself and the specifics of his profession to the press
service of KAP Logistics.

Almat Aidarbekovich, how did your
labor path begin and how did it lead
you to KAP Logistics?

| am a citizen of the East Kazakhstan region. In
1990, | graduated from the Almaty Institute of Railway
Transport Engineers. Upon graduation, | received a
higher education as a generalist mechanical engi-
neer.

My labor path began with Almaty railroad as an
assistant of the park duty officer at the station Alma-
Ata-1 and further up to the specialist in different
directions of production activity. Having worked for
a long time in different companies and in different
areas of production activities in 2010 my professio-
nal career continued in the system of Kazatom-
prom. | remember well the day when | got a job at
the Semizbay-U mine as a senior manager of the lo-
gistics department. | worked there for about 5 years
and reached the position of Head of Transportation
Service.

In 2015, my labor path connected me with “KAP
Logistics”, previously it was called “Trade and
Transportation Company”. | got a job as a project en-
gineer at Ontustik branch. A year later | was transfer-
red to Astana as a manager of the occupational
health and safety service. Thanks to my experience
and professional approach, | built my career at KAP
Logistics over 9 years, starting as a manager and up to
the Director of the Occupational Safety Department.

What is your job?

AdepHoe obwjecmeo KazaxcmaHa

NAPHBIX WHCTPYKTAXEN M TPEHMHIOB ANA CBOMX COT-
pyaHWKoB. Mos paboTa 3aK/io4aeTca No KOHTPOIO
33 CBOEBpPeMeHHbIM obec-
NeYyeHMem npPOU3BOACTBEH-
HOM 6e3onacHoCTH, B YacT-
HOCTW, PaAMALMOHHOW, Npo-
MbILINIEHHOW, NOXapHO be-
30MaCcHOCTM, OXPaHbl TPyAa,
cobnofeHne TeXHUKM bes-
OMaCHOCTM W OXPaHbl OKpY-
atowen cpeabl Ha duau-
anax Hawen KomnaHuu,
KpomMe TOro KOHTPOAb 3a
CBOEBPEMEHHbIM 0becneye-

HMeM CpeacTB
UHAUBMAYANb-
HOW  3aLLMThI,
cneumanbHowm
0AeXA0N U nu-
TaHWeM.

PaccKakute camblid 3aNOMUHAIOLLMUIACA UK
MHTEPECHbIA cayvai ¢ pabotbl?

MOHO NPMBOANTL MHOTO MHTEPECHbIX GAKTOB, KOI-
Aa B npouecce paboTbl U BHEAPEHUM HOBbLIX TEXHONO-
MM NPUXOAMIOCH CMOTPETb HAa Pa3/IYHbIE CUTyaLMu
LUMPOKO, [aXe MHOrAa BbIXOAA M3 30HbI KomdopTa. K
npumepy, Korga Bce BmecTe npeogonesann COVID-
2019 n 9 1 mom Konnern ocBamsann 6a3oBble 3HaHMSA
Pa3/INYHbIX NPOdeccuin - Bpaya, NCUX0N0ra, UK, KOraa
BO M30eXaHMe CTONKHOBEHMI Ha A0pOorax TPaHCMopT-
HbIX CPEACTB C KPYMHbIM POraTbiM CKOTOM BHeAPAAM
CBETOOTPaKatoLMe OWENHUKN ANA AOMALUHMX KUBOT-
HbIX MPX BHEAPEHMM NpoeKTa «Man-KaH amaH».

Nogenutecb, uto Bam npuHOCUT pagocTb B pabote?

Ona MeHs pagocTb U YAOBNETBOPEHWE B pabore,
KOTAQ EXeAHEBHO M eXEMECAYHO NOJYyYaellb CBOAKM
06 OTCYTCTBMM MPOMCLIECTBUI, CBA3AHHbIX C Be3onac-
HOCTbIO, U KOrZla BCe COTPYAHMKM B L06POM 34paBuu
BO3BPALLALOTCA B CBOM CEMbM U LOMA.

industrial, fire, labor safety, occupational health, sa-
fety and environmental protection at our Company’s

1

branches, as well as the timely provision of personal
protective equipment, special clothing and meals.

What is the most memorable or
interesting case from your work?

We can cite many interesting facts, when in the
process of work and implementation of new tech-
nologies we had to look at various situations broadly,
even sometimes going out of our comfort zone.For
example, when all together overcame COVID-2019
and my colleagues and | mastered the basic know-
ledge of different professions - doctor, psychologist,
or when to avoid collisions on the roads of vehicles
with cattle we introduced reflective collars for pets
during the implementation of the project “Mal-zhan
aman”.

What brings you joy in your work?

For me, the joy and satisfaction in my job is when
| receive daily and monthly reports of no safety inci-
dents and when all employees return to their fami-
lies and homes in good health.

What would you wish for young employees?

| wish the young generation to be active, goal-
oriented and able to navigate many issues, as well
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Y1o6b! Bbl NOXKenanum monogbim paboTHMKam?

MonogoMy MOKONEHWIO Kenal ObiTb aKTUBHbIMM,
LEeNeyCTPEMNEHHbIMA U YMETb OPUEHTUPOBATHLCA BO
MHOTMX BOMPOCaX, a TaKXe OblTb MHOr03aAa4HbIMM
1 CHOKYCMPOBAHHBIMM HA NONONIHEHWE CBOMX 3HAHWM U
NpaKTUYyecKoro baraxa.

«Anmat AiinapbeKkoBny — 3TO He TO/IbKO Npodeccuno-
Han CBOEro JieNa, HO M HacToALLMIA HacTaBHMK. OH Bcer-
[la TOTOB OKa3aTb NOMOLLb U AaTb COBET, Oyab TO Npo-
deccroHanbHble BONPOCbI AN NNYHbIe Npobaembl. Ero
[BEpPb BCEraa OTKPbITa ANA 06CyKAeHMA NtobbIX BONPO-
coB. MHorve Konnerv NPMXoaaT K Hemy 3a MyZpbIM Co-
BETOM W/ MOAAEPIKKON. ITO OYeHb LIeHHO paboTaTh ¢
TaKMM YEI0BEKOMY - OT3bIBAETCA €ro Kosnera Hagexaa
BenaeBa, MeHemxep AenapTaMeHTa NPOM3BOACTBEH-
HoW 6e3onacHocTy.

Ero 3acnyru He ocTanucb He3ameyeHHbIMKU. OH OTMe-
YeH MHOTOYMCIEHHBIMM NMOYETHBIMM Harpagamm u bna-
roAapCTBEHHbIMM MUCbMaMK, CPean KOTopbix ocoboe
MECTO 3aHMMaeT NOYEeTHAA rpamoTa oT AaepHoro obuie-
ctBa KasaxcraHa.

Cam Anmart AiigapbekoBuy cumTaer, 4yto 6osbLuasn 3a-
CNyra B JAOCTUMKEHWUM XOPOLUMX PEe3yabTaTOB KOMMNaHUM
NPUHAANENKUT KONNEKTUBY U PYKOBOACTBY KOMMAHWM,
KoTopoe yaenset ocoboe BHMMaHWe Bompocam be3o-
MaCHOCTY, TaK KaK Hallla raBHas 3aJa4ya — obecneyeHune
6e3onacHoi paboTbl BCeX COTPYAHWUKOB NPU BbiNoNHe-
HUK cNyKebHbIx 0683aHHOCTEN.

Mpecc-cayncba
«KAP Logistics»

as to be multitasking and focused on adding to their
knowledge and practical baggage.

“Almat Aidarbekovich is not only a professional in
his field, but also a true mentor. He is always ready
to help and give advice, whether it is professional
issues or personal problems. His door is always open
to discuss any issues. Many
colleagues come to him for
wise advice or support. It is
very valuable to work with
such a person,” says his
colleague Nadezhda Belae-
va, manager of the Occu-
pational Safety Department.

His merits have not go-
ne unnoticed. He has re-
ceived numerous honorary
awards and letters of re-
cognition, among which a
special place is occupied
by a certificate of honor
from the Nuclear Society of
Kazakhstan.

Almat Aidarbekovich himself believes that a great
merit in achieving good results of the company be-
longs to the staff and management of the company,
which pays special attention to safety issues, as our
main task is to ensure safe work of all employees in
the performance of their duties.

Press-service of
«KAP Logistics»
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MonopaexHoe
otgeneHue
flaepHoro
obuwectsa
KasaxcraHa

KX mMonoaexHkli ceMuHap
i noteHuman KasaxcraHay

BetepaHbl
aTOMHOM HayKw,
3HEPreTUKMU M
NPOMbILLAEHHOCTU
Pecny6auku

Cbe3[ BETePaHOB SHEPTeTHKKW, HAYKW U NPOMBbILWNEHHOCTH PK
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KasaxcraH
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ANSYS FLUENT BAFIAPTAMA/bIK MOAYNIHAE
PEAKTOP/bIH, COYNENEHY KYPbI/IFbINAPBIHbIH
bITY/IbIK KYUIH MOZENbAEY SAICTEPIH S3IP/EY

Kababinkakos E.A., Cypaes A.C., Myxamepos H.E., Butiok I'. A.
KP ¥AO PMK «ATOM 3HEPruaAChl MHCTUTYTbIHbIHY uanansl, KazakctaH, KypyaTos K.

Byn KymbiC MMNyAbCTIK rpaduT peaktopbiHaa (UIP) Taxipubenik kafpannapaa ANSYS FLUENT 6afaap-
NamacblHAa CayneneHAipy KypbIAfblNapbiHbliH, KbIAYAbIK KYMiH MOAenbAey dficTepiHe LWony Kacanabl.
KP ¥AO PMK A3U ¢unmnanbl KblameTKepNEPiHiH, CayneneHAipy KYPbINfblNapbiHbiH XKblAy Kal-KYWUiH HeFyp-
NbIM TUiIMAi ecenTeyre MyMKiHAiK 6epeTiH ANSYS bafgapnamansik nakeTiHAe MOAENbAeYAEri aAicTepain, cu-
naTTamacbl KenTipinrex.

PEAKTOP/IbIK SKCNEPUMEHTTEP X9HE ANSYS FLUENT BAFAAPIAMA/IbIK MOAYAI

Kasipri yakbITTa HaTpuit CanKblHAATKbIWbI Bap XKblagam peakTopaap TEXHONOTUACBIHbIH, KapKblHAbI Aa-
Mybl Kanfacyga. PeaktopapbiH 6yn Typi OipiHWi KesekTe KayincCi3giKTiH, *KOfapblAaybIMEH CUMNATTANATbIH
IV 6YbIHHbIH, 3HEPreTUKaNblK PeakTopAapblH AaMbITYAbIH NepcnekTuBanbl 6afbiTTapbiHbiH, 6ipi 6onbin Ta-
6binagbl. OcbifaH BanaHbICTbl, Ka3ipri KeseHae BenceHai aimakTbiH enWeMAiK-MaTepuanblk cunaTTama-
NapbIMeH epeKLeneHeTiH peakTopaapAblH 33ipAeHin KaTKkaH )obanapbiHa KaTbICTbl ayblp aBapuanap 6ow-
bIHWA KONAa B6ap 3KCNEPUMEHTTIK AepeKTep 6a3acbiH KEHEWTY MaHbI3Abl KaHEe 83eKTi MiHAeT 60/bin Tabbl-
nagpi [1].

3epTTey UMNYNbCTIK rpaduT peaktopbl (UMP) e3iHiH HENTPOH-OU3MKaNbIK cMNaTTaManapbiHa BaknaHbICTb
KblNAaM HENTPOHAApPAaFbl AAPOAbLIK PeakTopaapAarbl ayblp anaTrap Typaabl 3KCNEPUMEHTTIK ManimeTTep
anyfa MyMmKiHaik 6epegi [2].

KP ¥A0 PMK ATOM 3HEpruacbl MHCTUTYTbIHbIH QUAMANbIHAA PEaKTOPAbIK Taxipubenepain Kayincisairin
Tangayabl Kyprizy Kesinge ANSYS nuueHsuanbik 6bafgapnamanbik KypanblH KongaHbinagbl [3]. byn 6afaap-
NaManap KMHafbl TepMOdU3NKANbIK KoHE TUAPABAMKANDIK KYWEnepaiH TandayblH KaMTUTbIH KenTereH
du3MKanbIK ecenTeynepai opbliHAayfa apHanfaH [4-7], coHAal-aK aspogMHaMMKa eCenTepiH Wely KaHe
XUMUANBIK peakuuanapabl MoAenbAey YWiH KongaHbinagbl [8].

PeaKTopAblK Taxipubenepain KayincisairiH ecentey Herisgemeci HerisiHeH ANSYS FLUENT 6afgapnama-
Cbl apPKbI/Ibl XKY3€re acbipblbiN, CIYNENEHY KYPbINFbIAAPbIHbIH, HKblAY-TMAPABAUKANbIK KYWIH MOAENnbAeyai
KaMTUAbl.

KP ¥A0 PMK A3U ¢ununanbivbii, mamaHaapbl ANSYS FLUENT 6afmapnamanbik moayniH KongaHy 6oii-
bIHWA YNKeH TaXipube KMHaKTan, peakTop/blK Taxipubenepai moaenbaey afiCTEMECIH y3A4iKci3 *eTingi-
pyae. byn makanaga ANSYS 6armapnamanbik naketi meH ANSYS FLUENT mopyniHaeri *aHa mogenbaey
TOCiNAEpPiHe WOAY YCbIHbINbLIN, GUANAN KbIBMETKEPNEPIHIH ONapAbl PEaKTOP/bIK SKCNEPUMEHTTEP Kafaau-
bIHAQ COYyNEeNeHy KYPbINFbINAPbIHbIK KblNy KyWiH Aan KaHe Tuimai b6aranay ywiH KongaHa 6acTaFraHbl
KepceTineai.

ANSYS BAFAAPTAMA/DIK NAKETIHAE COYNENEHY K¥PbINFbIIAPbIHbIH HKbINIY/bIK,
KYWIH BAfAZTIAYAbIH ECENTEY 94ICIH OHTAUNAHAbIPY

[eomempusnbiK KOHCMPYKYUAHbI OHMAliNaHObIpy

ANSYS FLUENT 6afnapnamacbiHAa CaHAbIK ecenTeynep Kyprizy yWiH 3epTTeNeTiH HblCaHHbIH, FeOMEeTpuA-
NbIK MOAENIH KYPY, OHbIH €CENTEY MOAENIH AaNbIHAAY, ECENTEY WAPTTAPbIH OPHATY KIHE ECEN XKYPTi3y KaXkKeT.

ANSYS barmapnamanbik NakeTiHAE reOMeTPUANbIK MOAENbAEPAI KYPY €Ki MOAYNbAE XKy3ere acbipbliaibl:
DesignModeler xaHe SpaceClaim.

Kasipri yakbiTKa aeiH KP ¥A0 PMK MAS dunvanbiHaa reoMeTpuanbik Mogens Kypy ywid DesignModeler
6afpapnamacbl KongaHbiabin kengi. ANSYS 2021 R1 nuueH3uANbIK HYCKACbIHbIH, eHrisinyimeH SpaceClaim
Gafgapnamansik MOAYAIH NaAanaHy MyMKiHAiri nanga 6onapl.

SpaceClaim 6afgapnamansik moayni DesignModeler-re KaTbICTbl biHFalAbl NakAanaHylWbl MHTepdeEnCiHe

AdepHoe obujecmeo KaszaxcmaHa

ne KoHe bafgapnamanblK CUeHapuinepai naifganaHy MyMKiHAiriMeH epekweneHegi. bafgapnamanbik
CUEHapuitnepai nafanaHy Kypangap TakTacblH nanganaHban reomeTpuanbiK MOAENbAEP YKacayFa KaHe
ONapfa e3repTy/ep eHrisyre MyMKiHAIK 6epeai, 6yn Moaenb KypyFa KeTeTiH yaKbITTbl aTapAblKTal a3alTagbl.
MapMeH CUeHapuitiH NanaanaHyablH apTbIKLWbIAbIFbI-CLEHAPUIA GaltibiHa TY3eTyNep EHFi3y MyMKiHAIri. byn
Ty3eTyNep KaxKeT 60NFaH KaFaanaa reoMeTpuanbiK MOAENbAI TE3 KaNMblHA KeNTipyre MyMKiHAIK bepea,i.

ModenbOiH aKbipabl 3neMmeHmMmik mopbiH Kypyodel OHMAUAAHObIPY

ANSYS GafmapnamanbiK NaAKETIHAE KblAy-TMAPABAUKANbIK €CENTEPAi ey YWiH aKblpAbl-31€MEHTTIK

ecenTey MOAENIH KYpyablH eki agici 6ap:

1. ANSYS MESHING 6afmapnamacbiHaa TOp reHepauuachl. AKblpabl-06bemMaik ecentey MoAeniH Hemece
«TopAbl» Kypy ywiH ANSYS MESHING 6armapnamachl KeHiHeH KongaHbinagpl. On ecentey MoAeniHiH
KEPriNiKTi KacueTTepiH peTTeyre apHanfaH XKaKCbl 33ipAeHTeH rpaduKanblk MHTEPPENCKe me. Ananaa,
KbINY-TUAPABAUKANBIK ecenTep YWiH NPoLecTi aBTOMATTaHAbIPYFa MYMKIHAIK OGepeTiH CKpunTTep MeH
KYPHangapabl KONLAHY MYMKIHAITT XKOK.

2. FLUENT MESHING pexumid KongaHa oTbipbin, ANSYS FLUENT 6afgapnamacbiHga TOp reHepauusachl.
FLUENT MESHING pexumi KypbinfbinapabiH, reometpuanvik mogeniH ANSYS FLUENT 6armapnamacbiHa
KYKTeyre aHe MoAeNbAiH TOpbIH Tikenen bargapnamaza Kypyra MyMKiHAiK bepeai.

FLUENT MESHING pexumiHge akblpibl-o6bemaik ecentey moageniH kypy ANSYS MESHING 6afgapnama-
CbIMEH CaNbICTbIpFaHAA €Ki MaHbI3Abl apPThIKLIbIIbIKKA He:
1. KomaHaa KypHanaapbiH Kacay KaHe KongaHy MyMKIHAIri.
2. MopenbpiH reoMeTpUANbIK KybICTapblH aKblp/bl-00bEMAIK 31EeMEHTTEPMEH TONTbIPY MYMKIHAIrI.

Byn apTbIKWbINbIKTAP aKbIp/bl-06beMAiK ecenTey MOAENIH KYPYFa KETETIH YaKbITTbl KbICKAPTyFa MyMKiHAIK
bepesi.

ANSYS FLUENT wewywi OalisiHOay npoueciH oHmalnaHobIpy

Tanpay mogeniH (Topapl) KypfaHHaH KeWiH 6yn mofenb ecenTey LIApTTapbl MeH ecenteyaiH esi benri-
neHreH ANSYS FLUENT 6afgapnamacbiHa Kepi yKkTenegi. Ecentey wapTTapbiH opHaty anddepeHumanabik
TeHAEYAiH CaHAbIK LWewWiMi anropuTMiH TaHAaYAbl, TUNTIK MaTepuanaapabliH, KacueTTepiH, 6acTankbl KaHe
LUeKapa WapTTapbiH benrineyai, AMCKpeTTey cxemanapbliH TaHaayabl bingipeai. Ocbl onepaumanapaaH Keniu
ecenTey KaHe Cayneney KypblAfbiCbIHbIH KenemiHge ecentenreH QusnKanblk menwepnepniH (temnepa-
TYpPa, KbICbIM XaHe T.6.) 6bacTankbl MaHaepi benrineHesi. Ecenteyai opblHAAY YLWiH YaKbIT KagaMblHbIH, MHiH
)KOHE ipreTacbliHblH CaHbIH KOPCETY KaeT.

WewywiHiH, KOHUrypauuacol ageTTe NporpaMmaHblH, rpaduKanbik MHTEpPdENci apKbiabl XKyprisineai.
lpaduKanbik MHTEPDENCTI NanaanaHy KesiHge ap TypAi Tepesenep MeH KOMbIHAbINAP allblaagbl, OHAa ap
TYPAi OM3MKaNbIK MeNLepnepaiH, MaHAepi MeH ecentey napamertpaepi eHrisinegi. WewkiwTi THOHWHT-
TeyaiH 6yn a4ici OHbIH, KapananMbIMAblNbIFbIHA KapamacTaH, Gipkatap Kemwiniktepre ve. Atan anUTKaHAa,
KenTereH rpaguKanbik Tepesenepai ally KaHe KenTereH ecentey napameTpiepiH eHrizy 6afgapnama nanga-
NaHYLWbICbI YWiH ayblp, cebebi on con onepaunanapabl KauTanayabl Tanan eTesi.

Wewywini 6anTtay KesiHae bipHewe rpaduKanbik Tepesenep apacbiHAAFbl A4IWEKTI aybiCyNap PeaKTOPAbIK,
ToxipubenepaiH KayincisairiH Herisgey YWiH Wi Tanan eTineTiH ecenTeynep CEPUACHIH AalblHAAY KaHe
Yprisy npoueciH egayip 6asynatagbl.

Kobanay wapTTapblH OPHATYAbIH HeFypabIM TUimai Tacini ANSYS FLUTENT maTiH komaHAackiH nakpanaHy
6onbin Tabbinagbl.

MaTiHre HerisgenreH nHTepdenc — nporpammagasbl ap TypAai onepaunanapra CaMKec KeneTiH KOMaHAANbIK,
KON,

MaTiHre HerisgenreH uHTepdenc bargapnamaHbiH, GYHKLMOHANbIH KEHENTeAi KaHe OHbl LWelywi napa-
meTpnepiH bafgapnama KoAbl peTiHAe cakTayfa MyMKiHAIK bepepni. bafgapnamapgasbl apbip apeKkeT o3iHiH
MaTIHAiIK KOMaHAaCbIHa CaMKeC Keneai.

ANSYS FLUENT maTiHAiK napMeHAepAi eHri3yAiH eKi onbl bap:

1. ANSYS FLUENT KomaHZanbIK *ONbIH NaiganaHy;

2. MapMeH KypHanblH NaiganaHy.
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ANSYS FLUENT 6afgapnamacbiHbiH, WewywiciH KoHUrypauuanay npoueciH oHTannaHAblpy YWiH KOMaH-
DA KYPHANbIH NanWpanaHfaH Aypbic. KomaHAanblk KypHan — Oyn WewWwKiwTi KoHPUrypauuanaysa apHan-
FaH MITIHAIK napmeHaep 6ap «.jou» KeHeWTimi 6ap maTiHAiK pain. CaliKeciHWwe, MaTIHAIK NapMeHaep OCbl
dainga caktanbin, KaxkeT 60NFaH XKafnanaa eHAeNyi MyMKiH. peakTopAbIK Taxipubenep [9].

Ecenmey HamuxcenepiH eH0eydi oHmatnaHAbIpy

«ANSYS FLUENT» bafgapnamacbiHAa ecentey HaTUXKenepiH eHaey NpoUeciH OHTalNaHAbIpY COHAaW-aK,
ANSYS FLUENT 6afgapnamacbiHbiH, MITiHAIK MHTepdeiciH naiganaHa oTbIpbIN XKYPri3ingi, MaTiHAIK nap-
MEHAEP ecenTey LIAPTTAPblH OPHATYFa apHanfaH KOMaHAanap *KypHanbiHa eHrisingi. Ceitin, 6ip XypHan-
[blH, KemerimeH ecenTey WaAPTTapblH OpHaTyfa, eCenTeyAi ©3i Ky3ere acblipyfa XKoHe OHblH HITUXKeNnepiH
eHaeyre 6onaapl.

«ANSYS FLUENT» bafmapnamacbiHpa ecentey HaTtuxenepiH eHaey CFD-Post 6afmapnamachl apKblbl
[la Ky3ere acbipblnagbl. byn 6afgapnamaHbiH, CTaLMOHAPAbIK EMEC ecenTey HITUMKENepiH eHAeyre, XKeke
aHMMauua GannpapblH KacayFa, KBPHEKI KBPIKTI CypeTTep Kacayfa XaHe T.6. MyMKiHAiKTepre 6aiinaHbICTbl
BipKaTap apTbIKWbIAbIKTapbl Bap.

PeakTopAablk Taxipubenep KayincisairiHi ecentey HerizgemeciHae kobanayablH, SpTypAi LWaApTTaps
bap ecenteynep cepuAcbl Kyprisineai. Ecentey HatuenepiH eHAey KesiHAe cayneney KypblAfbliCbiHbIH
CON HYKTenepiHeH OU3NKaNbIK MeNLepNepaiH, MaIHAEpPiH «any» KaxeT. HykTenepaiH, CbI3blKTapAblH,
Ka3bIKTbIKTAapAblH 6ipaen KoopAaMHaTanapblH OpHATY ecentey HaTUXKenepiH eHAey npoueciH bipHewe ece
KublHAaTaabl. Erep dainabl cakTay KaTanorblH ©3repTCeHi3 Hemece ecenTey HaTuxenepi bap ¢annpap
CaHblH ©3repTceHi3, oHaa ¢dannabl awkaH Kesge CFD-Post KaTe bepepi koHe Oyn dannabl awnanabl.
HaTuKenepai eHaey YWiH Tipek 3n1eMeHTTepiH KalTa OpHaTy Kepek.

Byn maceneHni wewy aHe CFD-Post 6afgapnamacbiHaa ecenTey HITUMKeNepiH eHAey NpoueciH OH-
TanaHabipy ywiH CFD-Post KoMaHAanbIK pefaKTOPbIH NaiAanaHy YCbiHbINAAbI.

PepakTopaafbl NopMeHAepAi Keke MITiHAIK dannga cakTayFa bonagpbl KaHe HaTuxkenep bipHewe ecen-
Teynep CepuAchl YWiH eHAeNyi MYMKiH, eiTKeHi KebiHece 6ip aHeprobnor aygaHAapblHAH KOHCTPYKTOP-
NbIK AEPEKTEPAI any Kaxer.

CFD-Post-Ta KOmaHAanblK peaakTopAbl NanMaanaHy ecentey HaTUKeNepiH eHAey NPOLECiH OHTaWnaH-
Ablpaabl. byn ¢yHKuMoHan bipHewe ecenTeynep KaTapblH OpblHAAy KesiHAe 6apbiHwa Tuimai. Ocol
MYMKIHAIKTIH apKacbiHAa ecentey HaTWXKenepiH eHAey Xbingamabiebl apTadbl, CFD-Post 6afgapnamacsi-
HbIH, rpaduKanblk MHTEPPENCiHIH, KONAAHbINYbIH HapbIHLWA a3anTaTbiH ecenTey HITUXKeNepiH any KaxeT 60-
NaTblH HYKTENep KOOPAMHATaNAPbIHbIH, MIHAEPIH Te3 e3repTyre 6onaabl.

1.66 COVY/IENEY K¥PbINFbICbIHbIH K¥PbIN1bIMADbIK,
[ 0'95 MATEPUANAAPBIMEH OTbIH BAJIKbIMACBIHbIH,
_ 0‘89 ©3APA OPEKETTECY NPOLIECIH MOAENbAEY

OICTEMECIH 93IPNIEY
- 0.84
- R PeakTopnblk, Taxipubenep KesiHae cayneneriw KypblaFbIHbIH,
- 87 OTbIH MaTepuanfapbiHbiH, TemnepaTtypacbl bipHewe MbiH, rpagyc
- 0.68 KenbBMH MaHiHe XeTyi MyMKiH. byn Temnepatypanapaa cayneneriw
- 063 KYPbINFbIHBIH, KYPbIAbIMABIK, MaTepuanaapbiMeH apekeTTeceTiH ban-
- 0.58 KbITbIIFaH OTbIH Ty3ineai. Taxipubenepai Kongay ywiH ocbl npo-
1 0.53 LecTepai Mofenbaeyre MyMKiHAIK 6epeTiH ecenTey aaicTepiH a3ip-
047 NIey Kaxer.
I 042 FLUID S4ICIHIH KONIEMIH xaHe FSI (CyibiKTbIK-Kypblabim-O3apa
 0.37 9peKeTTecy) aAicTi KonAaHy YCbIHbINAAbI.
- 0.32 VOF adici Ko3fanbic TeHAeyNepiHiH, BipbIHFal KUbIHTbIFbIH WeLy
- 0.26  1-cypem - JoHe OYKin ecentey AOMEHIHAEr SPKANCHICbIHbIH Kenemaik dpak-

0.21 Coyneney Kypobinfbicol
016 anemeHmiHoezi ypaH

LMACbIH KaJafanay apKbiNbl €Ki HemMece oAaH Aa Ken on bepin-
MEMTIH CYMbIKTbIKTapAb! (Gasanapabl) umutaumanan anagbi[10-11].

0.11 OuoKcuOi hpaKyusAChIHbI 1-cypeTte AAPONbLIK OTbIH BanKbIMacbiHbIH (ypaH AWOKCUAIHIH)
005  Yrecmipmenepi KeneMAiK GPaKLMACHIH Ty3aK [en aTanaTbiH Cayneney KypblLaFbiChl-
0.00 HbIH, 31eMeHTiHAe 6eny Mbicanbl KOPCETINTEH.
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C\(VIbIKTbIK,-K\(prI‘IbIM-%3apa apekeTrecy (fSI) — KYpbl/bIM- Temneparypa
AblK 3NeMeHTTepAIH ailHanacbiHAafbl CYMbIKTbIK Hemece ——
ra3 afblHbIHAH TYbIHAAUTbIH KYKTemenepre Herisgenrex 3116.80 ]
KYPbINbIMHbIH, AedOpPMaLMACBIH enecTeTeTiH Ken b6eniHai 2964.37
Tangay agici. FSI apiciH KonpgaHfaH Kesae TeK rasguMHamu- 2811.94
Ka/iblK KaHa eMecC, COHbIMEH KaTap XblNy XyKkTemenepi ae 2659.51 -
Bepinyi MyMKiH reomeTpuANbIK aHe ecentey Moaenbaepi, 2507.08 -
ANSYS FLUENT »aHe CTaTuKanblK KypblIbIMAbIK €PITKilITEP 2354.64
YWiH ecenTey WwapTTapbiH opHaTy [12]. =ehEzt 1l
2-cypeTTe ypaH AMOKCUAIHIH, epyiHe 6ainaHbICTbl cayne- fg‘;g;g | z
Ney KYPbINFbICbl INEeMEeHTIHAEr TemnepaTypaHbliH, Tapany 172452 TN
Mblcasbl KepceTinreH (1-cyper) 1562.48
Ecentey ekiKeseHae Xyprisineai. bipiHwi ke3eHae cayne- 1440.05 -
Ney KYPbINFbICbIHbIH, KbIAYAbIK Kafnanbl ecentengi, VOF 1287.62
MOZAENIH naiganaHbin, AAPOAbIK OTbIHHbIH, HanKbiMachl- 113519
982.76

HblH KO3fa/ibiCbl MMWUTALMANAHADBI, OTbIHHbIH €epyi Ty3ak
[en aTanaTblH apHalbl KybICKa afbi3blAgbl, COAAH KeniH 2-cypem-— mel5e -
ekiHWi KeseHge ANSYS mexaHukanblk bafgapnamacbinga — Cayneney Kypoiafbicel 6¢7.89
MexaHuKanblK KepHeynep 6aranangpl (3-cyper), VOF moge-  21emenmineei ypar ouokcudi g
NiH naiganaHa otbipbin, ANSYS FLUENT 6afgapnamachbi-
[a ecenTey HITUKENEPiH eckepe OTbipbIn.

(hpaKyuAceIHbIH yaecmipmenepi 373.03 (K]

KOPBITbIHAbI

KP ¥A0 PMK WA3 ¢unmnanbiHbiH, KbiameTkepnepi ANSYS
FLUENT 6afmapnamansik moaynid UIP peakTopsblk 3Kcne-
PUMEHTI Kafg4alblHAA CIYNeNeHy KypPbIAFblAapPbIHbIH, Kbl |~ |
NYAbIK KyWiH mogenbaey YWwiH nanMpanaHagbl. bafmapna-
ManblK NAKEeTTiH XaHapTbiaybl KaHEe MOAYNbAI KONAAHyAa
KUHaKTaNfFaH TaXipnbe MHCTUTYT Kbi3METKep/iepiHe Xbl-
NYNbIK KYNAI Mogenbaeyre KaTblCTbl 6apfFaH CaiblH KypAeni
ecenTepai Wwewyre MyMKiHAiK bepeai.

EcenTey agicTemenepiH OHTaMNAHAbLIPY KIHE KaHa ecen-
Tey TaCiNAepiH KonpaHy ecentepai AanbiHAAY MEH XKypri-
3y YaKbITbIHbIH, HITMXenepai eHAey YaKbITbIHbIH, KbICKa-
pyblHa, KipiC AepeKkTepaiH Ken KenemiH eHrisyre, Kypaeni
MOLEeNbAEPLi KypyFa, COHAAN-aK Kypaeni GpusmKanblk npo-
LecTepai moaenbaeyre MymKiHAiK 6epeai.

Anparbl yakpitta KP ¥AO PMK MAS ¢punuansl kbisMeTkep- 3 cynem —
nepi CayneneHy KypbINFblAaPbIHbIH, KbIIYAbIK KYWiH MO-
LenbAey 9AiCTePiH AaMbITy XKocnapaaHyaa. Atan anTkaHaa:
AAPONbIK OTbIHHbIH, 6anKbiMacblH Ty3y NpPOLECiH Moaenb-
Aey aAicTepiH a3ipney; OTbiH GaNKbIMaCbIHbIH, CayNeNneHy
KYPbINFbINAPbIHbIH, KOHCTPYKLMANBIK dN1eMeHTTepiHe mexa-
HO-TEPMUANBIK 9Cep eTy NPOLECiH MoAenbaey aaictemeciH
33ipsiey; peakTOP/IbIK IKCNEPUMEHT KaFfaanblHAA HATPUNAIH,
Oyfa aillHany NpoueciH moaenbaey a4icTeMECIH a3sipaey.

Hymbic KasakctaH PecnybavKkacbl JHepreTMKa MWUHMUCTPAIriHIH, KapKbiablk KongaybimeH BR24792713
«KasakcTaH PecnybanKkacbiHAa aTOM 3HEPreTMKachbiH AaMbITy» Takblpbl6bl 60MbIHLWA OPbIHAANAbI.

12753 Min

banKbimeinFaH
YPaH OUOKCUOIHIH
acepiHeH cayneneaiw
KYPbIFbIHbIH KAKMAHbIHOGFb]
MeXAHUKanbIK KepHeyoi 6eny
(¢poH-Muszec)

OAEBUETTEP TI3IMI

1. Butiok I A. ccnepoBaHne napameTpoB TB3/10B B 006/1y4aTeNbHbIX SKCMEPUMEHTAX B UMNYAbCHOM rpaduTo-
BOM peakTtope// [inccepTtauua Ha cConcKkaHue cteneHun goktopa dpunocodun (PhD) — PK, YcTb KameHoropck
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AdepHoe obujecmeo KaszaxcmaHa

METOA0B MOAE/NUPOBAHUA
TENNOBOIO COCTOAHUA
PEAKTOPHbIX OB/TYHATE/IbHbIX
YCTPOWUCTB B NPOrTPAMMHOM
MOZYNE ANSYS FLUENT

Kababinkakos E.A, CypaeB A.C.,
Myxamepos H.E., Butiok I'. A.
dunuan “UHcTUTYT ATOMHOM SHeprumn”
PrM HAL PK, r. KypuaToB, KasaxcTaH

B maHHOM paboTe npoBoamnTca 0630p METOA0B MOAE-
nunposaxua B nporpamme ANSYS FLUENT tennosoro co-
CTOAHMA 06/1y4aTeNbHbIX YCTPOMCTB B YCAOBUAX SKCMe-
PUMEHTa Ha MMMYAbCHO rpaduToBOM peaktope (UIP).
Mp1BOAMTCA ONUCAHMA METOLOB B MOAEMPOBAHUA B
nporpammHom nakete ANSYS, KoTopble NO3BOAAKOT
nposoauTb 6onee 3pPeKTUBHbIE PacyeTbl TENNOBOMO
COCTOAHMA 00/1y4aTe/IbHbIX YCTPOMCTB COTPYAHUKAMM
dunnana MA3 PITI HALL PK.

PEAKTOPHbIE SKCNEPUMEHTbI
U NPOTPAMMHbIN MOAY/TIb ANSYS FLUENT

B HacToALee Bpemsa NPOAOMKAETCA MHTEHCUBHOE Pas-
BMTUE TEXHONOTUM BbICTPbIX PEAKTOPOB C HAaTPUEBDLIM Te-
NAOHOCUTENEM. ITOT TUN PEaKTopPa ABNAETCA OAHUM W3
NepCcnekTUBHbIX HanpaBAeHU Pa3paboToK sHepreTuye-
CKuX peakTopoB lMokoneHua 1V, kotopble byayT XapakTe-
pU30BaTbCA, B NEPBYIO OYepesb, NOBbILEHHON be3onac-
HOCTbI0. B 3TOW CBA3M, Ha COBPEMEHHOM 3Tane BaXKHOM W
aKTya/IbHOM 334ayeil ABNAETCA PacLUMPeHne UMetoLLe-
CA IKCNEPUMEHTANbHOM 6a3bl AaHHbIX MO TAXKE/bIM aBa-
PUAM NMPUMEHUTENbHO K pa3pabaTbiBaeMbIM MPOEKTaM
PEAKTOPOB, OTINYAIOLLMXCA Pa3MEPHO-MaTepUanbHbIMM
XapaKTEPUCTUKAMM aKTUBHOWM 30HbI [1].

MccnenoBaTenbCkmniAi UMMNYAbCHBIV FPadUTOBbIN peakK-
Top (MUIP) bnarogaps CBOMM HEWTPOHHO-GU3NYECKUM
XapaKTePUCTUKAM MO3BONAET MO/MYYaTb IKCNEPUMEH-
Ta/NlbHble AaHHbIE MO TAXKENbIM aBapUAM B A4EPHbIX pe-
aKTOpax Ha bbICTPbIX HEMTPOHAX [2].

Mpu npoBefeHUM aHanu3a 6e30MacHOCTM peakTop-
HbIX 3KkcnepumeHToB B Puanane MA3 PIM HAL, PK wnc-
nonb3yetca nuueHsnoHHoe MO ANSYS [3]. [aHHbii
KOMMNJIEKC NPOrPamMm npeAHasHaueH ANA BbiNOJHEHUS
00bWIOr0 YMCNA PA3ANYHBIX GU3NYECKMX PACYETOB, B
TOM Yncne ana TennodusnMYecKoro U rmapaBANYECKO-
ro aHanusa cuctem [4-7], a TakKe ANA pelleHns 3a4a4
a3P0AMHAMMKM U MOAENMPOBAHMA XMM.peaKLui [8].

PacueTHoe 060CHOBaHWe 6e30MacHOCTM MPOBOAM-
MbIX PEAKTOPHbIX IKCNEPUMEHTOB B OCHOBHOM BbINO/-

FOR MODELING
THE THERMAL STATE OF REACTOR
IRRADIATION DEVICES
IN THE ANSYS FLUENT
SOFTWARE MODULE

Kabdylkakov E.A., Suraev A.S.,
Mukhamedov N.E., Vityuk G.A.
Institute of Atomic Energy Branch of NNC RK,
Kurchatov, Kazakhstan

This paper reviews the methods of modeling the
thermal state of irradiating devices in the ANSYS
FLUENT program under the conditions of the expe-
riment at a pulsed graphite reactor (IGR). The me-
thods in modeling in the ANSYS software package
are described, which allow for more efficient cal-
culations of the thermal state of irradiation devi-
ces by the employees of the IAE branch of the RSE NNC
RK.

REACTOR EXPERIMENTS AND ANSYS FLUENT
SOFTWARE MODULE

The sodium-cooled fast reactor technology is
undergoing significant development, positioning itself
as a promising component of Generation IV nuclear
power systems. These reactors are distinguished by
their potential for enhanced safety features, making
them a focal point for future advancements in nuclear
energy. At this stage, an essential and urgent task is the
expansion of the experimental database concerning
severe accident scenarios, particularly for emerging
reactor designs that vary in core dimensions and
material properties [1].

The Research Pulsed Graphite Reactor (IGR), due
to its favorable neutron-physical characteristics,
provides a unique platform for obtaining experi-
mental data related to severe accident scenarios in
fast neutron nuclear reactors [2].

In the safety analysis of reactor experiments,
the Institute of Atomic Energy (IAE) Branch of the
Republican State Enterprise «National Nuclear
Center of the Republic of Kazakhstan» (RSE NNC RK)
employs licensed ANSYS software [3]. This software
suite enables a wide array of physical simulations,
including thermophysical and hydraulic analyses
of complex systems [4-7], as well as aerodynamic
assessments and chemical reaction modeling [8].

The computational safety justification of reactor
experiments primarily utilizes the ANSYS FLUENT
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HAETCA ¢ ucnonb3osaHuem nporpammbl ANSYS FLUENT
1 33K/IK0YaeTCA B MOAENMPOBAHUK TeNNo-Tnapasnnye-
CKOTO COCTOAHWA 0D/1y4aTENbHbIX YCTPOWCTB BO BPEMS
PEaKTOPHbIX IKCMEPUMEHTOB.

CotpyaHukn ¢unmnana WA PIT HAL, PK Hakonuan
60bLOW ONbIT NPUMEHEHUA NPOTPAMMHOMO MOAYAA
ANSYS FLUENT 1 HenpepbIiBHO COBEPLUEHCTBYIOT METO-
[AMKY MOZE/NMPOBAHMA PEAKTOPHbIX IKCMEPUMEHTOB.
B paHHOM pabote npeactaBneH 0630p HOBbLIX MOAXO-
0B MOAEAMPOBaHMA B nporpammHom nakete ANSYS
n 8 mogyne ANSYS FLUENT, koTopble Havanu npume-
HATCA COTPYAHWKaMM dununana ana 3GPekTMBHOW W
TOYHOW OLLEHKM TEN0BOr0 COCTOAHWUA 061y4YaTENbHbIX
YCTPOMCTB B YCNOBUAX PEAKTOPHOTO SKCNEPUMEHTA.

ONTUMU3ALMA PACYETHOW METOAUKM
OLIEHKU TENJ10BOIo COCTOAHUA
OBJIYYATE/IbHbIX YCTPOWCTB
B MPOrPAMMHOM NAKETE ANSYS

Onmumu3ayua NoOCMpPoeHuUs 2eomempuu

[na nposeaeHNA YMCAEHHbIX pacyeToB B Nporpam-
me ANSYS FLUENT HeobxoaMMo NOCTPOUTb rEOMETpU-
YecKylo Moaenb 06beKTa UCCAeA0BaHNA, NONYYUTD ero
PACYETHYIO MOAE/b, NPOBECTW HACTPOWKY YCNOBMIA pac-
yeTa M cam pacuyer.

[eOmMeTpuYeckMe Mogenn B MPOrpaMMHOM MaKeTe
ANSYS cTpoATcA B ABYX NPOrpaMMHbIX MOAYNAX:
DesignModeler n SpaceClaim.

[lo HacToALlEero MoMeHTa BpemeHn B puanane MA3
P HAL, PK ana nocTpoeHWUs reoMeTpUYeCcKon Moaen
ncnonb3osanacb DesignModeler. C nossneHnem anuex-
3noHHoi Bepcum MO ANSYS 2021 R1, umeeTcs BO3MOX-
HOCTb MCNOAb30BaTb MoAyAb SpaceClaim.

MporpammHbii moaynb SpaceClaim umeer 6onee
yA06HbIV N01b30BaTENBbCKUI MHTEPGENC OTHOCUTENBHO
DesignModeler 1 pacnonaraet BO3MOXHOCTbIO UCMO/b-
30BaHMA CKPUNTOB. Icnonb30BaHMe CKPUNTOB NO3BONA-
€T C03[aBaTb reOMeTpUYECKne MOAENN U BHOCUTb B HUX
“3meHeHWA 6e3 MCnosb30BaHUA NAHENN WHCTPYMEH-
TOB, YTO 3HAYUTE/IbHO COKPALLAET BPEMEHHbIe 3aTpaTbl
Ha NOCTPOEHWE MOAENN.

MpenmyLLecTBOM MCNO/b30BaHWE CKPUNTa KOMaHA
ABNAETCA BO3MOMHOCTb BHECEHMA KOPPEKTUPOBOK B
dann ckpunTa. [JaHHblE KOPPEKTUPOBKM NO3BONAT NPU
HeobXxoAMMOCTU ObICTPO NEPecTpouTb reomeTpuye-
CKYIO MoAeNb.

Onmumu3ayusa nocmpoeHus
KOHEYHO-31emMeHmMHoU cemku Mooenu

Onq pelweHna Tenno-rmapaBaMyecknx 3agad B npo-
rpammHom nakete ANSYS nmetotca ABa MeToga NocTpo-
€HWA KOHEYHOM-INEMEHTHOW PACYETHOM MOAENN:

module, focusing on the thermal-hydraulic mode-
ling of irradiation devices during reactor opera-
tions. Extensive expertise in using the ANSYS FLUENT
software has been developed by the IAE Branch,
which continuously refines its methodologies to
improve the accuracy and efficiency of modeling
reactor experiments.

This paper provides an overview of recent
advancements in modeling approaches within
the ANSYS software suite, particularly the ANSYS
FLUENT module. These new methodologies, intro-
duced by the IAE Branch, aim to enhance the pre-
cision and effectiveness of thermal state assess-
ments for irradiation devices under reactor ex-
perimental conditions.

OPTIMIZATION OF THE CALCULATION METHOD
FOR ASSESSING THE THERMAL STATE
OF IRRADIATING DEVICES
IN THE ANSYS SOFTWARE PACKAGE

Geometry Optimization

To perform numerical calculations using the
ANSYS FLUENT program, it is essential to construct
a geometric model of the object under study, gene-
rate its computational model, configure calculation
parameters, and carry out the simulations.

The ANSYS software suite provides two pri-
mary modules for creating geometric models: De-
signModeler and SpaceClaim. Historically, the IAE
Branch of the RSE NNC RK has relied on the De-
signModeler module for geometric modeling. Ho-
wever, with the release of the licensed ANSYS 2021
R1 software package, the SpaceClaim module has
become available, offering significant advantages.

The SpaceClaim module features a more user-
friendly interface compared to DesignModeler
and supports the integration of software scripts.
The use of software scripts enables the creation
and modification of geometric models without
relying on the traditional toolbar, significantly re-
ducing the time required for model construction.
Additionally, command scripts allow for straight-
forward adjustments to the script file, facilitating
quick modifications to the geometric model when
necessary.

Optimization of the finite
element meshing of the model

For solving thermal-hydraulic problems, the ANSYS
software suite offers two approaches for construc-
ting finite-element computational models:

1. Mesh Generation in ANSYS MESHING. ANSYS

AdepHoe obuwjecmeo KaszaxcmaHa

1. Tenepauua ceTkn B nporpamme ANSYS MESHING.
[na NOCTPOEHWUSA KOHEYHO-0OBEMHOM pPacyeTHOM
MOZENN Unun «ceTkm», nporpamma ANSYS MESHING
NPUMeHAETCA Hambonee WMPOKO, U UMEET XOPOLLO
pa3paboTaHHbIN rpaduyecknin nHTepdeinc ana pe-
T'YAMPOBAHMA JIOKANbHbIX CBOMCTB PACY€THOM Mo-
fenn. OfHaKko AnAa Tenno-ruapaBaAMYecKuX 3adad
OTCYTCTBYET BO3MOXHOCTb WCMONb30BAHMA NPO-
FPAMMHbBIX CKPUNTOB W }KYPHANO0B, KOTOPblE MOM/M
6bl aBTOMATM3MPOBATb NPOLLECC MOCTPOEHMA.

2. TeHepauua cetkn B nporpamme ANSYS FLUENT c
npumeHeHnem pexxkuma FLUENT MESHING. Pexum
FLUENT MESHING no3Bonset 3arpyatb reomeTpu-
YecKylo mogenb 0b6ay4aTenbHbIX YCTPOWCTB B MPO-
rpammy ANSYS FLUENT v cTpouTb CETKY MOAENN He-
NnoCpeACTBEHHO B CAMOI MpPOrpamme.

MocTpoeHne KOHEYHO-0ObEMHOM pacyeTHON Moaenu
B pexxume FLUENT MESHING nmeet gBa BaXKHbIX npeu-
MYLLECTBA NO CPAaBHEHWIO C MOCTPOEHMEM B MPOrpamme
ANSYS MESHING:
1. BO3MOXXHOCTb C03/aBaTb M MPUMEHATb KYPHabl
KOMaHZ.
2. BO3MOXXHOCTb 3aM0NHATL FEOMETPUYECKME NONOCTH
MOZE/N KOHEYHO-06BEMHBIMU INEMEHTAMM.

[laHHble NpenmyLLecTBa NO3BONAIOT COKPATUTL Bpe-
MeHHble 3aTpaTbl Ha CO3/aHWE KOHEYHO-06BbEMHOM
PacYeTHOW MOAENN.

Onmumu3ayua npoyecca mno020mosKu
pewamensa npo2pammel ANSYS FLUENT

Mocne nNOCTPOEHMA pPacYeTHOM MoAenn (CeTku),
[aHHAA Mmodenb 3arpyxaetca B nporpammy ANSYS
FLUENT, rae npoBoanTCA HACTPOMKa YCNOBUI pacyeTa
“ cam pacuyert. Mog HaCTPOMKOM YCN0BMUIM pacyeTa noa-
pa3ymeBaeTcA BbI6Op aNropuTMa YACIEHHOTO PELLEHNS
AnddepeHUManbHOro ypaBHEHWA, 3aAaHNe CBOMCTB Ma-
TEPUaNoB MOAENMN, HAYalbHbIX U TPAHUYHDBIX YCIOBWIA,
BbI6OP Cxem AMCKpeTH3aLmMu. lMocne AaHHbIX onepaLLnii
NPOBOAUTCA MHULMANN3ZALMA PACcYeTa U BbINOJHAETCA
33f,aHMe HaYa/IbHbIX 3HAYEHWUN PACCYUMTBIBAEMBIX DU-
3UYECKMX BENIMYMH (TemnepaTypa, AasneHue v T.4) B
obbeme 061y4aTenbHOro ycTpoicTea. [na nposeaeHums
pacyeta He0BXOAMMO YKa3aTb KOIMYECTBO UTEPaLMI U
BE/IMUYMHY BPEMEHHOTO Lara.

HacTpoika pewatens 0bbl4HO OCYLLECTBAAETCA Ye-
pe3 rpaduyeckuin uHTEepdenc nporpammebl. Mpu wc-
Nnonb30BaHMM rpaduyeckoro uHTepdeinca OTKPbI-
BAETCA MHOMECTBO Pa3/IMYHbIX OKOH W BKIAAOK, rae
BBOAATCA 3HAYEHWUA Pa3/IMYHbIX QU3MYECKMX BeNu-
YMH WM pacyeTHbIX NapameTpoB. [laHHaA MeToAMKa
HaCTPOMKM peluaTens HeCMOTPA Ha CBOK MPOCTOTY
MMEET PAL HEeAOCTaTKOB. B 4acTHOCTH, OTKPbITUE MHO-

MESHING is the most widely used tool for
generating finite-volume analysis models or
«meshes.» It provides a robust graphical in-
terface that allows users to adjust local pro-
perties of the computational model effectively.
However, for thermal-hydraulic tasks, ANSYS
MESHING lacks support for software scripts
and logs, limiting the automation of the mesh
generation process.

2. Mesh Generation in ANSYS FLUENT using FLUENT
MESHING Mode. The FLUENT MESHING mode
enables users to import geometric models
of irradiation devices directly into the ANSYS
FLUENT program and perform mesh generation
within the software.

Building a finite-volume analysis model in the
FLUENT MESHING mode has two important ad-
vantages over building it in ANSYS MESHING:

1. Ability to create and apply team logs.
2. Ability to fill the geometric cavities of the model
with finite-dimensional elements.

These advantages allow you to reduce the time
spent on creating a finite-volume analysis model.

Optimization of the ANSYS FLUENT
solver preparation process

After building the analysis model (grid), this
model is uploaded to the ANSYS FLUENT program,
where the calculation conditions and the calcula-
tion itself are set. Setting up calculation condi-
tions means choosing an algorithm for numerical
solution of a differential equation, setting the
properties of model materials, initial and boundary
conditions, and selecting discretization schemes.
After these operations, the calculation is initia-
lized and the initial values of the calculated phy-
sical quantities (temperature, pressure, etc.) are
set in the volume of the irradiation device. To per-
form the calculation, you must specify the number
of iterations and the value of the time step.

The configuration of the solver is usually done
through the graphical interface of the program.
When using the graphical interface, many different
windows and tabs open, where the values of
various physical quantities and calculation parame-
ters are entered. This method of tuning the solver,
despite its simplicity, has a number of drawbacks.
In particular, opening many graphical windows
and entering many calculation parameters is te-
dious for the program user, since it requires re-
peating the same operations.

Successive transitions between multiple graphical
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)KECTBO rpaduyeckMx OKOH M BBOA, MHOMeCTBa pac-
YETHbIX MAPAMETPOB ABMAETCA YTOMMUTENbHbIM ANA
No/Nb30BaTeNsA NPOrPamMMbl, MOCKOIbKY TpebyeTcA noBTo-
PEHME OLHMX U TEX XKe OnepaLyni.

MocnesoBaTesibHble NEPEXOAbI MEXKAY MHOXKECTBOM
rpapuyeckmx OKOH NPW HACTPOWKe pewaTens Cwib-
HO 3amen AT MPOLecC MOATOTOBKM WM NpoBeAeHUs
CEepWM PacyeToB, KOTopble YacTo Tpebytotca ana obo-
CHOBaHMA 6€30MaCHOCTU PEaKTOPHbIX IKCMEePUMEH-
TOB.

bonee apdeKTMBHBIM CNOCOOOM HACTPOMKM pacyeT-
HbIX YCNOBUI ABNAETCA NPUMEHEHMUA TEKCTOBOTO UHTEP-
deinca (Text command) nporpammbl ANSYS FLUENT.

TeKcToBbIN MHTEPdEeC NpeacTaBAAET OO0 KOMaHA-
HbIM CTPOKaM COOTBETCTBYIOLLME PA3INYHBIM ONepaLy-
M B Nporpamme.

TeKcToBbIN MHTep¢enc pacumpaeT QyHKLMOHaNb-
Hble BO3MOXHOCTV MPOrpaMMbl U MO3BONAET COXPAHUTb
HACTPOMKM ee peluaTens B BUAE NMPOrPaMMHOIO Koaa.
Kaxaomy feincTByto B Nporpamme COOTBETCTBYET CBOA
TEKCTOBAA KOMAHAa.

B nporpamme ANSYS FLUENT ecTb ABa cnocoba BBoAa
TEKCTOBbIX KOMaHA,:

1. Ucnonb3oBaHune KomaHAHOW cTpoku ANSYS FLUENT;
2. icnonb3oBaHMe KypHana KOMaHA.

Ona ontmMu3aumm npouecca HaCTPOMKM peluaTens
nporpammbl ANSYS FLUENT npegnoytutenbHee uc-
NoAb30BaTb KYPHAN KOMaHA. KypHan KOMaHA npea-
cTaBnset cobov TeKCTOBbIM (aln € pacMpPeHneEMm
«.jou», B KOTOPOM MPOMUCHIBALOTCA TEKCTOBbIE KO-
MaHApbl ANA HAcTpoWKku pelwatend. COOTBETCTBEHHO,
TEKCTOBbIE KOMaHZAbl MOTYT ObITb COXpaHeHbl B AaH-
HOM ¢aine M npu HeobXoaMMOCTM OTPeAaKTMPOBa-
Hbl. Mcnonb3ya »KypHan KOMaHA, MOXHO pa3pabo-
TaTb METOAMKY HACTPOMKM peluatens, ANA PaCcYeTHbIX
060CHOBaHWM 6€30MaCHOCTM NPOBOAYMbIX PEAKTOPHbIX
3KcnepumeHToB [9].

Onmumusayua obpabomku
pe3ynbmamos pacyema

OnTMmM3aLMKM npouecca 06paboTkM pesynbTaToB
pacyeta B nporpamme ANSYS FLUENT nposefeHa Tak-
)K€ C MCMONb30BaHMEM TEKCTOBOrO MHTepdeica npo-
rpammbl ANSYS FLUENT, TeKkcToBble KOMaHApl 6blau
BK/IIOYEHbI B KYPHA/N KOMaHA, N0 HACTPOMKe yCN0BUM
pacyeta. Takum 06pa3oM C MOMOLLbIO OLHOMO Kyp-
Hafa MMeEeTCA BO3MOXHOCTb MPOBOAWTL HACTPOWKY
YCNOBWI pacyeTta, NPOBOAUTL CaM PacyeT M MPOU3BO-
AMTb 06pabOTKY ero pesynbTaTos.

ObpaboTka pe3ynbTaToB pacyeTa B Nporpamme
ANSYS FLUENT ocywectBnaerca Takxe 4epes npo-
rpammy CFD-Post. [aHHaa nporpamma wumeet pag,
MPeMMYyLLEeCTB, CBA3aHHOE C BO3MOXHOCTEM MpO-

windows when setting up the solver greatly
slow down the process of preparing and conduc-
ting a series of calculations that are often required
to justify the safety of reactor experiments. A
more efficient way to set up design conditions is to
use the ANSYS FLUENT Text Command. A text-based
interface is a command line that corresponds to
various operations in a program.

The text-based interface extends the functiona-
lity of the program and allows you to save the
settings of its solver as program code. Each action
in the program corresponds to its own text com-
mand.

ANSYS FLUENT has two ways to enter text com-
mands:

1. Using the ANSYS FLUENT command line;

2. Using the command log.

To optimize the process of configuring the so-
Ilver of the ANSYS FLUENT program, it is prefe-
rable to use the command log. The command log
is a text file with the extension «.jou», which con-
tains text commands for configuring the solver.
Accordingly, text commands can be saved in this file
and edited if necessary. reactor experiments [9].

Optimization of calculation
results processing

Optimization of the process of processing
calculation results in the ANSYS FLUENT program
was also carried out using the text interface of the
ANSYS FLUENT program, text commands were
included in the log of commands for setting up
calculation conditions. Thus, with the help of
one log, it is possible to set up calculation con-
ditions, carry out the calculation itself and process
its results.

Processing of calculation results in the ANSYS
FLUENT program is also carried out through the
CFD-Post program. This program has a number of
advantages associated with the ability to process
the results of a non-stationary calculation, create
separate animation files, visually more spectacular
pictures, etc.

In the computational justification of the safety
of reactor experiments, a series of calculations
with different design conditions is carried out.
When processing the calculation results, it is ne-
cessary to «take» the values of physical quantities
from the same points of the irradiation device.
Setting the same coordinates of points, lines,
planes many times complicates the process of
processing the calculation results. If you change
the file storage directory or change the number of

AdepHoe obuwjecmeo KaszaxcmaHa

BOAMTb 006PabOTKy pe3y/bTaToB HECTaLMOHAPHOrO pac-
YeTa, CO34aHMA OTAENbHbIX aHUMALMOHHBIX $aiinos,
BM3YyanbHO Bonee 3pPeKTHbIe KAPTUHKM U T.4,.

Mpu pacyeTHOM 06OCHOBaHWKM Be3onacHOCTU pe-
aKTOPHbIX 3KCMEPUMEHTOB MPOBOAWTCA CEPUA pacye-
TOB C PA3/IMYHbIMM PACYETHbIMU ycnoBuaAMU. Mpu 06-
paboTKe pe3ynbTaToB pacyeta TPeOyeTca «CHUMATbY
3HaYeHMA PU3NYECKMUX BEANYMH C OAHUX M TEX e TO-
yek 06/1y4aTeNbHOro YCTPOCTBA. 3aaBaTb OAHU U Te
K€ KOOPAMHATbI TOYEK, NMHWIA, NAOCKOCTEN MHOMe-
CTBa pa3 3aTpyAHAeT npouecc obpaboTku pesynbTa-
TOB pacyeta. ECAM CMEHUTb AMPEKTOPMIO XPaHEHWA
darna man M3meHuTb Konmyectea $ainnoB C pesynb-
TaTaMuM pacyeTa, TO NpPU OTKPbITUM Panna Nporpamma
CFD-Post BblAaeT OWMOKY M He OTKPbIBAeT AaHHbIN
dann. MpuxoanTca CHOBa OCYLLECTBAATb HACTPOMKY
OMOPHbIX INEMEHTOB ANA 06PabOTKM pe3yNbTaToB

Ona peweHna aaHHOW npobaembl M ONTUMM3ALLMK
npouecca 0bpaboTkM pesynbTaToB pacyeTa B Mpor-
pamme CFD-Post npefnaraeTca ucnonb3oBaTh pefak-
TOp KOMaHA, nporpammbl CFD-Post.

KomaHabl B pefakTope MOXHO COXPaHUTb B OTAE/b-
HOM TeKCTOBOM daiine 1 NpoBoauTb 06paboTKy pesyb-
TaTOB A/1A CEPUM U3 HECKO/IbKMX PAcYeToB, NOCKONbKY
yacto TpebyeTcA NonyyaTb pacyeTHble AaHHble W3 OA-
HUX 1 Tex e obnactei Y.

Mcnonb3oBaHWe pefakTopa KOMaHA4 B nporpamme
CFD-Post ontumusmpyet npouecc 06paboTtke pesynbra-
TOB pacyeTa. [aHHaA ¢YHKUMOHANbHAA BO3MOXKHOCTb
ABNAETCA Hanbonee apGeKTMBHOM NpU NPOBEAEHUM Ce-
PUM U3 HECKONBKMX pacyeToB. bnarogapsa AaHHOM BO3-
MOYHOCTW CKOPOCTb 06paboTKM pe3ynbTaToB pacyeTa
YBE/IMYMBAETCA, MOXKHO ObICTPO MEHATb 3HaYeHUs Ko-
OpAMHAT TOYEK, rae HeobXoAMMO NOAYYNTb PE3YNbTaTbI
pacyeTa, YT0O MUHUMMU3UPYET MCMNOb30BaHMe rpaduye-
cKoro uHTepdeica nporpammsl CFD-Post.

PA3PABOTKA METOMKN MOAENUPOBAHUA
MPOLLECCA B3AMMOAENCTBUA
PACMNABA TON/IMBA
C KOHCTPYKLIMOHHbIMW MATEPMANAMMU
OBJIYYATE/IbHOTO YCTPOMCTBA

Bo Bpema peakTOpHbIX SKCNEPUMEHTOB TemnepaTypa
TON/IMBHbIX MaTepuanoB 06ay4aTeNbHOTO YCTPOMCTBA
MOET AOCTUraTb 3HAaYEHUA HECKONbKMX TbICAY rpaay-
coB KenbBuHa. Mpun AaHHbIX TemnepaTypax obpasyercs
pacnnaB TON/MBA, KOTOPbIA B3aMMOAENCTBYET C KOH-
CTPYKLUMOHHbIMM MaTepuanaMm 061y4aTIbHOro yCTpon-
ctBa. [na obecneyeHna KCNepUMEHTOB HeObXoAMMO
pa3pabatbiBaTb PacyETHbIE METOAbI, KOTOPbIE NO3BOAA-
0T NPOBOANTL MOAENMPOBAHMA AAHHbIX MPOLECCOB.

MpepnaraeTca NPUMEHUTb NOAXOL C MCMONb30BAHM-
em metoga VOLUME OF FLUID n mexaucumnamHapHoro
FSI (Fluid-Structure-Interaction) noaxoaa.

files with calculation results, then when ope-
ning the file, CFD-Post gives an error and does
not open this file. You have to set up the sup-
port elements again to process the results

To solve this problem and optimize the process
of processing calculation results in the CFD-Post
program, it is proposed to use the CFD-Post com-
mand editor.

Commands in the editor can be saved in a sepa-
rate text file and the results can be processed for
a series of multiple calculations, as it is often ne-
cessary to obtain design data from the same power
unit areas.

The use of the command editor in CFD-Post
optimizes the process of processing calculation
results. This functionality is most effective when
performing a series of multiple calculations.
Thanks to this feature, the speed of processing
the calculation results increases, it is possible to
quickly change the values of the coordinates of the
points where it is necessary to obtain the calcu-
lation results, which minimizes the use of the
graphical interface of the CFD-Post program.

DEVELOPMENT OF A METHOD FOR MODELING
THE PROCESS OF INTERACTION
OF FUEL MELT WITH THE STRUCTURAL MATERIALS
OF THE IRRADIATION DEVICE

During reactor experiments, the temperature
of the fuel materials of the irradiating device can
reach a value of several thousand degrees Kelvin.
At these temperatures, a molten fuel is formed,
which interacts with the structural materials of
the irradiating device. To support experiments, it
is necessary to develop calculation methods that
allow simulating these processes.

It is proposed to apply an approach using the
VOLUME OF FLUID method and the interdiscip-
linary FSI (Fluid-Structure-Interaction) approach.

The VOF method can simulate two or more
immiscible fluids (phases) by solving a single set
of equations of motion and tracking the volume
fraction of each in the entire computational do-
main [10-11].

Figure 1 shows an example of the distribution
of the volume fraction of nuclear fuel melt (ura-
nium dioxide) in an element of the irradiation de-
vice called a trap.

Fluid-Structure-Interaction (FSI) is a method
of multidisciplinary analysis that simulates the
deformation of a structure based on the loads
arising from the flow of a liquid or gas around
structural elements. When using the FSI method,
not only gas-dynamic, but also thermal loads can
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MeTtog, VOF moeT mozenmpoBaTth Ase unun bonee He-

be transferred geometric and computational mo-

TonnBa, CAUB pacnnaBa TOMN/IMBa B CNeELMANbHYIO NO-

The calculation is carried out in two stages. At the

% CMeLLMBAOLMXCA KuaKocTH (da3), pelwan oamH Habop  dels, setting up calculation conditions for ANSYS NI0CTb, KOTOPAs Ha3blBaETCA JIOBYLLUKY, Aanee Ha BTopom  first stage, the thermal state of the irradiation device 'E
S YpaBHEHUil ABMKEHNA 1 OTCnexmBan obbemHyto gomo  FLUENT and Static Structural solvers [12]. 3Tane NPOBOAWTCA OLEHKA MeXaHUYeCKuX Hanpswenmit  was calculated, using the VOF model, the movement 2
$h  Kafgom 13 HMX BO BCel pacyeTHoi obnactu [10-11]. 8 nporpamme ANSYS Mechanical (pucyHok 3), c ysetom  of the nuclear fuel melt was simulated, the fuel ¥
- Ha pucyHke 1 npeactasneH NnpumMep pacnpeseneHns 1.00 pe3synbTaToB pacyeta B nporpamme ANSYS FLUENT cuc-  melt was drained into a special cavity called a trap, 2
§ 0bbeMHoM ppakLmMM pacniaBa aAepHOro Tonauea (au- [ 0.95 nonb3oBaHnem mogenu VOF. then at the second stage, mechanical stresses were 8
OKCM/a ypaHa) B 3neMeHTe 06/1yyaTenbHOro ycTponcTaa 0.89 evaluated in the ANSYS Mechanical program (Figure
Ha3bIBAEMOW N0BYLLKOM. - 0.84 BbIBOAbI 3), taking into account the results of the calculation
Fluid-Structure-Interaction (FSI) — metoa mHoroamc- - 0.79 in the ANSYS FLUENT program using the VOF model.
LMNAMHAPHOTO aHann3a, C NOMOLLbI KOTOPOro moge- - 0.74 CotpyaHukn dunvana UAI P HALL PK npumeHstoT
nvpyetca AedpopMaLMa KOHCTPYKLMM Ha OCHOBE Harpy- - 0.68 nporpammHbi mogynb ANSYS FLUENT ana mogenupo- CONCLUSION
30K, BO3HMKAIOWMX NPYU 0OTEKAHUM KOHCTPYKLMOHHBIX - 0.63 BaHWA TENIOBOrO COCTOAHMA 06/1y4aTeNbHbIX YCTPOICTB
971EMEHTOB MOTOKOM MAKOCTU UK rasa. Mpu ucnons- - 0.58 B YCNOBMAX PEAKTOPHOrO 3KcnepumeHTta Ha WUIP. 06- Employees of the IAE branch of RSE NNC RK use
30BaHMKM meToaa FSI moryT 6bITb NepeAaHbl HE TONbKO - 0.53 HOBJ/IEHWA NPOrPaMMHOTO NaKeTa U HakonaeHHbi onbiT  the ANSYS FLUENT software module to simulate
rasoAMHaMUYECKMNE, HO U TEPMUYECKME Harpy3Ku. Mpu - 047 MCMONb30BaHUA MPOrPaMMHOr0 Moayns nossonset co- the thermal state of irradiation devices under the
3TOM YYMTbIBAKOTCA MEXaHMYECKMe M TemnepaTypHble - 0.42 TPYAHWKaMM MHCTUTYTa pelaTtb Bce 6onee cnoxHble conditions of the reactor experiment at IGR. Updates
AebopmaLmm uccnesyemor KOHCTPYKUMK. [laHHble MO- - 0.37 3a/ja4M No MOAENMPOBaHMIO TennoBoro coctosHma. On-  of the software package and the accumulated
LyIN BKOYALOT B ce6A NOCTPOEHMA TeOMETPUYECKH W - 0.32 TUMMU3ALMA CYLLECTBYIOLLMX PACYETHBIX METOAMK M MpK-  experience in using the software module allow
PaAcYEeTHOW MoLeNen, HaCTPOVKa YCNOBUIA PAacYeToB And - 026 PucyHok 1- MEHEHWA HOBbIX BbIYMCIUTENbHBIX NOAX0A0B No3sonser  the institute’s employees to solve increasingly
pewatenen ANSYS FLUENT u Static Structural [12]. complex problems in modeling the thermal state.

Ha pucyHKe 2 npeacTaBaeH NpUMEP pacnpeseneHus
TEemnepaTypbl B 31eMeHTe 06/1y4aTeIbHOro YCTPOCTBA,

0.16 anemeHme 0by4amenbHo20 ycmpolicmea
/ Figure 1 -

0.21 PacnpedeneHus ¢pakyuu dUOKcuda ypaHa e

COKPaTUTb BPeMA NOATOTOBKM U NPOBEAEHUA PacyeTa,
Bpemsa 06paboTKM pe3ynbTaTos, 3a4aBaTh H0/bLLIOE KO-

Optimization of existing calculation methods and
the use of new computational approaches makes

011 JINYECTBO BXOAHbIX AAHHbIX, OCYLLECTBAATb NOCTPOEHMA
KoTopaa 00yc/n0BNEHO pacnnaBoM AMOKCMAA YpaHa 005 Distributions qumn’flm dioxide fraction bonee CNoOKHbIX MOAENEN, NPOBOAUTL MOAennpoBanHua it possible to reduce the time of preparation and
(pucyHok 1) 0.00 in the irradiation device element bonee CNOXKHbIX PU3NYECKMX NPOLLECCOB. execution of calculations, the time of processing

PacueT npoBoguTCcA B ABa 3Tana. Ha nepsom 3tane
NPOBOAMACA PacyeT TENIOBOrO COCTOAHMA 0b1yyaTenb-
HOrO YCTPOWCTBA, C NpuMeHeHnem mogenu VOF, nposo-
ANTCA MOAENMPOBAHUA ABUXKEHNA pacniaBa AAEPHOro

Figure 2 shows an example of the temperature
distribution in the irradiation device element, which
is due to the melting of uranium dioxide (Figure 1).

B panbHenwum coTpyaHukamu é¢unvana MA3 PIM
HAL, PK nnaHupyetca passutiue MeTo408 MOAENNPOBA-
HWA TENNIOBOrO COCTOAHUA 06/1y4aTeNbHbIX YCTPOMCTB,
B YaCTHOCTM METOAOB MOAENMPOBAHMA Mmpolecca 06-
Pa30BaHMA pacnnaBa ALEPHOro Ton/aMBa, pa3pabotka

the results, to set a large number of input data, to
build more complex models, and to simulate more
complex physical processes.

In the future, the employees of the IAE branch
of the RSE NNC RK plan to develop methods for

Teuneparype METOAMKM MOJEeNMPOoBaHuA npouecca MexaHo-Tep- modeling the thermal state of irradiation devices,
3269.24 MWYECKOro BO3AEWCTBMA pacniaBa TONAMBA Ha KoH- in particular, methods for modeling the process of
3116.80 ' CTPYKLMOHHbIE 3/1eMeHTbl 0b6y4aTenbHbIx ycTponcTts, nuclear fuel melt formation, developing a method for
20t5E pa3paboTka MeToAMKM MoAenupoBaHua npouecca na- modeling the process of mechanical-thermal effect
;:;;'::: pPo0bpa30BaHMA HaATpUA B YCNOBUAX peakTopHoro akc-  of fuel melt on structural elements of irradiation
SE0408 4 nepumMeHTa. devices, developing a method for modeling the
2354 64 - Paborta BbinonHeHa npu G1HaHCOBOM Noadepikke Mu-  process of sodium vaporization under the conditions
220221 - HUCTepcTBa aHepreTkM PK no Teme BR24792713 «Pa3-  of a reactor experiment.

2049.78 BUTME aTOMHOM 3HEPreTUKM B Pecnybanke KasaxctaH». This research was funded by the Ministry of Energy
1897.35 - of the Republic of Kazakhstan within the framework
1744.92 CMUCOK IUTEPATYPbI of the scientific and technical program “Development
Lmandll of Atomic Energy in the Republic of Kazakhstan” (IRN
1‘2‘;3'22 1. Butiok I.A. VccnepoBaHve napameTpoB TB3/10B B 06- - BR24792713).

ee— Nly4aTeNbHbIX 3KCMEPUMEHTaX B MMMYAbCHOM rpa-

_— = dutoBOM peakTope // [luccepTauma Ha coucKaHue REFERENCES

830.32 - cTeneHu goktopa ¢punocodpum (PhD) — PK, YcTb Kame-

677.89 Horopck -2021. 1. Vityuk G.A. Study of fuel rod parameters in irra-
525.46 2. batbipbekos 3.1, Bypum A.[., larnaaiuyk B.A., BUTioK diation experiments in a pulsed graphite reactor
87808 “g B.A. MMNynbCHbIV rpaduTOBbLIA PEaKToOP: OMbIT IKC- // Dissertation for the degree of Doctor of Philo-

PucyHok 2 — PacnpedeneHus gpakyuu duokcuda ypaHa e
anemeHme 06ayyamesnbHo20 ycmpolicmea
/ Figure 2 — Distributions of uranium dioxide fraction in the
irradiation device element

PucyHok 3 — PacnpedeneHus MexaHu4ecko20 HanpameHus
(von-Mises) 8 nosyuwike ob6ay4amensHo2o ycmpolicmea
nod so3delicmeuem pacnnasa OUOKCUAad ypaHa
/ Figure 3 — Mechanical stress distributions (von-Mises)
in the trap of an irradiating device under the influence
of molten uranium dioxide
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TAPUXM CEACMOTPAMMA/IAP EPEKTEPI BOMbIHLLIA
OPTA/IbIK, A3Vl AYMAFbIHIAFbI BEMBIT A0PObIK
WAPBINbICTAPbIH, AMHAMWKANBIK, NAPAMETP/IEPI

Kemek6aes A.K.
KP ¥AO PMK «leodu3nkanbik 3epTreynep MHCTUTYTbI» Guananbl, KazakcTtaH, Kypyatos K.

KIPICNE

1965 xbingaH 6actan KCPO aymafblHAA «XanblK Wapyallblablfbl YWiH A4POAbIK KapblabiCTap» Mem/e-
KeTTiKk Bafgapnamachl afcbiHAA KepacTbl AAPONbIK KapblAbICTApbl XKyprisingi. 1965-1988 xbingap apanbl-
FbIHAA XaNblK WApyawbliNblFbl MEH FbIAbIMU MaKcaTTap ywiH 124 6eibiT agponblk Kapbiabic (BAXK) xa-
cangbl, OHbIH 117-i AAPONbIK NONUIOHAAP WEKAPACbIHAH ThiC, an KanfaHbl Cemel cbiHak noauroHbiHaa (CCM)
)y3ere acblpbingbl [1,2]. byn BAX foinbimu 3epTTeynep XKypridy, ra3koHAeHCAT KOWManapblHa apHanfaH
KybICTap Kypy, Cy KOMManapbiH Kacay, ra3 ¢OHTaHAAPbIH COHAIPY aHe 6acka Aa MmaKkcaTTapaa Konga-
HbIAAbl. OPTYPAI TEONOrMANbIK Kafdalnapha Kysere acblpblNFaH Oyn KapblAbiCTap OPTaHblH, cMMaTTa-
ManapblH, }apblibIC-TAaPAbIH, CEUCMMUKANbIK SCEPiHIH MENEHTEH KbIHbIC NEH KyaTTblNbIKKA TOYeN4iNiriH 3epT-
Teyre MymKiHAiK 6epeai [1,2].

KasaKkcTaH aymafblHAa KYprisinreH Kapbiabictap 6oibiHwa 2013 xaHe 2015 Kbingapsl feodusnkanbik
3eptreynep uHctUtyTbl (M3K1) meH AKLL-TbIH MuunraH memaekeTTiK YHUBEPCUTETI apacbiHAafbl KeniciMm as-
CbIHAa KapblNbICTAPAbIH, HAKTbl OPHANACYbIH aHbIKTAY XKYMbICTapbl XKyprisingi [3,4]. Kasipri TaHAa KenTereH
BAX »kakcbl 6enrini KoopauHaTTapbl 6ap 3TaNOHAbIK LepeKKesnep peTiHAe KapacTbipblabif, ONAapAblH,
ceicMMKanblK Kasbanapbl 3amMaHayM CEMCMUKANbIK CTaHUMANAPAbI Kanubpney KaHe aMaKTblK rpaduk-
TepAi KYPY CUAKTbI MOHUTOPUHITIK MiHAETTEP YLWIiH KyHAbl 601bIN Tabblnagbl.

Kasipri yakbiTTa Xanblkapanblk Cecmonoruanbik optanbikta (ISC, ¥nblbpuTaHua) WeTenaik crtaHumuanap-
AblH AepeKTepiHe HerisgenreH eH, KyatTbl BAXK 6onneteHbaepi 6ap. Ananga KCPO aymarsbiHAafFbl A4PONbIK
CbIHaKTapfa KaTbICTbl CEMCMUKaNbIK CTaHUuMAnapablH gepektepi ISC-re 6epinmereH. byn xafgan KCPO
aymafblHAa KyprisinreH BAX-ablH, ceMcMuKanbik Ka3banapblH nMapameTpaeyaiH, A4POAbIK CbIHAKTApAbI
DaKpblnay KoHe CeMCMMKANbIK AePeKKe3LepAiH TabuFaTbiH alblpy MacenenepiH 3epTTey YIliH ©3eKTi eKeHiH
KepceTtesi.

BAKbI/IAY XXYWECI MEH KONAAHBIIFAH MATEPUAN QAP

KP ¥AO Teopusmkanbik 3epTreynep MHCTUTYTbIHAA AHANOITbIK CEMCMOTPaMManapablH, YIKeH MypaFaTbl
cakTanfaH [5]. byn mypafat yw Heri3ri 6enikteH Typagbl: bopoBoe 06cepBaTOPMACHIHBIH, a3banapbl
(1966-1990 k.), KypuaToBTafbl apHaibl Gakbinay KbiameTiHiH, (CBK) mypafaTbl (1973-1996 XxX.), KaHe
Anmatbl KanacbliHaarbl OpTanblK YATTbIK AepekTep opTanbifbiHbiH, (KHLUA) myparatel. KHU/A myparatbiHAa
KCPO fbinbim Akagemuacol M®3-HoiH, 1951-1996 Kbingap apanbiFbiHAaFbl aHANOTTbIK CEACMOTPamMManapsl
cakTanfaH. byn myparatta 300 000-HaH acTam ceiicmorpamma 6ap, onapAblH apacbiHAA anemAaeri AApPoNbIK
KapbINbICTAP, ipi XMMUANDIK KaPbINbICTAP KIHE Kep CinKiHicTepi KasbinfFaH [5]. KCI-HiH Herisri miHaeTTepi
AnMTOoChEpaHbIH, KypbINbIMbIH 3epTTey, bereTtepaiH, MOHUTOPMHTI, aTan alUTKaHAa TOKTOFYA, CEMCMUKANbIK,
dA4icTepMEH AAPONbIK CbIHAKTAPAblH, MOHUTOPUHTI aHe T.6. 6onabl [5]. KC3 bypbiHFbl KeHec OpafbiHbIH
ayMafblHAA CTALMOHAPAbIK KIHE YaKbITWa KenTereH CeMcMuKanbik ctaHumanap (200-geH actam) awbingbl.
Bapnbik cTaHumanap V 40 000-HaH 1 200 000-fa geniH ynfanTa otbipbin, CKM-3, YCO, KC3 xaHe PB3T tunTi
cesimTan acnantapmeH XababikTanfan) [5]. CraHumanap ConTycTik TaHb-LUaHb, TaxikcTaH, AyFaHcTaH, TOKTO-
ryn cy KoMmacel, AnTai aHe CaaH, Opan, Kubip LWbiFbic, YKpanHa, KaBKa3s aHe T.6. ayaaHAapAa OpHaNacKaH.

O/1LUEY SAICTEMECI

3epTTey ywiH KasakctaH, ©36ekcTaH, TypikMeHCTaH aymaKTapblHAA XaHe KasaKkcTaHMeH lekTec Peceit
depepaumnACbIHbIH, ayaaHAaPbIHAA KypridinreH 6enbiT A4PONbIK HKapblablCTapablH, a3banapbl TaH4ANAbI.
3epTTey aymarbl 37°-53° conTycTik eHAik aHe 45°-80° wWbIfbic OOMNbIK KOOPAMHATTAPbIMEH LIEKTeNA,.
1965-1987 xbingapaasbl KC3 KCPO foinbim akagemuacbl UP3 cTaHUMANAPLIHBIH, aHANOMTblK CEMCMOrpam-
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Manapbl TaHaanabl. Pn, Pg, P, Rg (Tik KomnoHeHTTepAae), Sn, S, Lg (KenaeHeH KOMNOHEHTTepAE) TONKbIHAA-
PbIHbIH, KNy YaKbITbl, aMNAUTYAAChl KOHE Ke3eHAepi enweHai. AMNAUTYAanap MeH KeseHAepaiH enwey
HaTUXKenepi 6OMbIHIWA MArHUTYAaNap MeH 3HepreTukanbik cobiHbinTap K[6], Veith K.F. xaHe Clawson G.E.[7]
Kannbpney KUCbIFbIHbIH KOMerimeH mb MarHuTygacsl, coHaan-ak Muxannosa meH HesepoBsa [8] kannbpney
KMCbIFbl apKblabl aWMaKTbIK Mpv MarHuTygacol ecentengi. 1 086 aHanortbiK cemcmorpamma eHgenin, 1333
e/IIEeM Kacanabl. INULEHTPAIK KALWbIKTbIK AMana3oHbl 348 kKm (TapTky) meH 5 942 km (BeniyaHbl) apacbiHAa
(1-cypeT). Onwemaepaid, 6acbim 6eniri 500-2 500 KM AMana3oHbIHAA KYPri3ingi.

Opbip CTaHUMAHDIH Ka3banapblHaH MarHUTyAanapabl eCenTereHHeH KeiliH apbip OKuUFa yLWiH opTalla MaH-
fep ecentengi.

30° 40° 50° 60° 70° 80" 90" 100° 110" 120" 130" 140°

an’ 40° 50° 60" 70° 80" a0” 100° 110" 120" 130" 140°
Cypem 1. belibim 20posbiK #apblabicmMapobliH 3nuUyeHmpaepiHiy #aHe 0napdsl mipkezeH

CMaHYUANapObIH 0PHAAACY KAPMACHI.
*— 6elibim A0posnbIK HapslabicmaposiH opsiHOapsl, A — KC3 celicMuKanblik cmaHyuanapel

AIPONbIK, CbIHAKTAPAbIH, MATHUTYAAChI MEH ONAPAbIH, KYATbIHbIH, BAAIAHBICHI

CeliCMMKanbIK MOHMTOPWUHI CanacblHAafbl 3epTTeylinep YWiH MarHUTYAanapablH KapblabiC KyaTblHA
TOYeNAiNiriH i34ey YNKEH KbI3bIFyLWbINbIK Tyabipaabl. BAX ywin byn Tayenminiktepai any epekiie maHplabl,
BWUTKEHI 0n1ap JPTYypAi reonornAnbiK OpTafa, MbiCasnbl, TPAHUTTEPAE, KYMTAcTapha, Ty3fdapha KaHe T.0.
eHAipinreH. benbiT AAPONbLIK CbIHAKTAP YWiH CeCMUKanblK OloNneTeHb Kacay KYMbICbl Ke3iHae Mmar-
HUTyZacbl mpv, mb. xaHe K sHepreTMKanblK Knacbl ecentengi. 2-cypetre apTypAi reonoruanbik optasga
KYPFi3inreH AAPOAbIK KapbiAbiCTapAblH, Mb WamanapbiHbliH, XapblibiC KyaTbiHA TayeNAiniri KepceTinreH.
KapbinbicTapablH, CEACMMKANbIK dCepi KopwafaH opTafa 6ainaHbICTbl alTapiblKTal epeKLweNeHeTiHiH
baiikayfa b6onagpl — Ty34afbl XKep acTbl ALPOAbLIK KAPbINbICTAPbl HETi3ri Tay MbIHbICTapblHAA KYpri3in-
reHre KapafaHfa anjekaifia ofapbl CEMCMUKaNbIK acepre ue. DPTYpAi re0NOrMANbIK OpTanapaa XKysere
acblpblNaTbiH AAPOABIK KapblAbICTapAblH, Kp sHepreTMKanblk Knactapbl yWiH Ae OCbIHAAN 3aHAbIIbIK Naii-
na 6bonaapl.

Ty34afbl ep acTbl AAPOAbIK XKapblAbICTapbl YLiH:

mb = 4,56 + 0,75 * log(Y(kt)), Koppenayua koapduumenti R = 0,76.

Tay *KbIHbICbIHAAFbI }XEPACTbl ALPONbIK XKaPbIAbICTAP YLWiH:

mb = 4,89 + 0,44 * log(Y(kt)), Koppenauua koapduumenTi R = 0,71.

KOPBITbIHABINAP

Tapuxu aHaNoOrTblK CEMCMOTpamManapablH, Kasbanapbl HeriziHae OpTanbik A3uapasbl 6eibiT aa4ponbIK
Kapbiabictap Typansl 1 000-HaH acTam celcmorpammanap eHAaendi; mb WamacbiHbIH, KaHe 3HepreTu-
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KaNblK KNacblHbiH, Kp »KapbinbiCTap KyaTblHa KaHe reonoruAnbIK opTafa Tayenginiktepi septrengi. Tysga
KYPri3inreH *apbinbiCTap YLWiH, HEri3ri Tay KbIHbICTAPbIHAA aACaNfaH XKapblablCTapFa KapafaH4a, KyaTTbiH,
Wwamacbl KypT apTybl 6aiKkanagbl. ANbIHFAH HITUMKENEPAl CEMCMMKANbIK daicTepai Kon4aHa OTbipbin,
AAPONDBIK CblHAKTapAbl 6akblnay KesiHAe AAPOMbIK KapbIAbIC KyaTblH Xblngam bafanay ywiH nainganaHyra
6onagpbl.
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Cypem 2. dp mypni 2e0102uAnbIK 0pMAOQ HypaizineeH A0poabIK Hapblabicmap ywiH mb mazHuUmMyoacelHbIH
HAPbIAGIC KYyamblHa mayendinizi. a) my30arel A0PO/bLIK HAPLIALICMAP YWIiH, 3)-may #bIHbICMAPbIHOQ

Byn 3eptTeynep KasakctaH PecnybaumKkacbiHbiH, IHepreTMka MUHUCTPAIriHiH «KasakctaH PecnybamnKacbiH-
[la aTOM 3HEepreTMKacbiH AaMbITY» FblIbIMU-TEXHUKANbIK Bafgapnamackl (MPH — BR24792713) aacbiHAa Kap-
XblNAHAbIPbINADI.
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CEMCMOTPAMM

Komek6aes A.K.
®unnan «MHCTUTYT reodpr3nNYecKnx MCCaef0BaHNIY
P HAL, PK, r. KypuaToB, KasaxcTaH

BBEAEHUE

Ha tepputopum CCCP, HaumHasa ¢ 1965 roaa, nposogu-
JIUCb NOA3EMHbIE AAEPHbIE B3PbIBbl B PAMKax peasnnsa-
LMK FOCYAaPCTBEHHON NPOrpamMmbl «faepHble B3pbIBbI
ANA HApoAHOro xo3ancTea». 3a nepuog 1965-1988 r.
6bin10 NpoBeAeHo 124 MUpHbIX AAepPHbIX B3pbiBa (MAB)
B MHTEpECax HapOAHOro X03AMCTBA U B HAy4YHbIX LEefAX
(13 HMX 117 — BHe rpaHuLL AAEPHbIX NONUFOHOB, OCTa/b-
Hble 6blAM NPOBEAEHbI Ha Tepputopun CemmnanaTuH-
CKOro ucnbitTatenbHoro nosuroHa (CKN)) [1,2]. MAB
MPOBOAMINCL C LENbI0 HAY4HbIX MCCNEA0BaHWUM, CO3-
[,AHWA NONOCTeN AR XPAHEHWA ra30KOHAEHCATa, CO3-
[,AHWA BOAOXPAHWUAWLL, TYLIEHWA ra30BbiX GOHTAHOB K
Ap. MAB 6bin npoBeaeHbl Ha 0OLIMPHONM TEPPUTOPUH,
B Pa3HbIX re0sI0OrMYecKMX YCAOBMUAX, YTO NO3BONAET UC-
CNef0BaTb XapaKTEPUCTUKM CPebl, 3aBUCMMOCTM CeWC-
Muyeckoro spdekTa oT 0cobeHHOCTeN BMELLAtoLLEN NO-
poAapl U mowHocTy [1,2].

[lna B3pbIBOB Ha TeppuTopun KasaxcTaHa B pamkax
porosopa mexay UM n MuymraHckum rocynapcreeH-
HbiM yHuBepcuteTom CLUA 8 2013, 2015 rr. 661 npo-
BeZeHbl paboTbl NO ONpeseneHnto TOYHOW JI0KaW3a-
unu mect nposeseHuna MAB Ha TeppuTopumn KasaxcTaHa
[3,4]. Takum obpa3om, B HacTosALee BpeMA HONbLIMH-
ctB0 MAB ABNAIOTCA 3TaNIOHHBIMU UCTOYHUKAMU C XO-
POLLIO WM3BECTHbIMM KOOPAMHATAMM, UX CeCMUYecKne
3anmcu moryT bbITb MCNONb30BaAHbI AN KaNnbpPOBKM Co-
BPEMEHHbIX CEMCMMUYECKMX CTaHLMM, AR NOCTPOEHUA
PErnoHanbHbIX roforpadoB M Apyrnx 3a4a4y MOHMTO-
PUHra.

B HacTosAwee Bpems, B MeXayHapoAHOM CENCMONO-
rmyeckom LleHtpe, (ISC, CoeamnHeHHoe KoponescTso)
cofepatca bronneteHn Hambonee mouwHbIX MAB no
AaHHbIM 3apybeXKHbIX CTaHLMIA, PACMNONOXKEHHbIX Ha
anuueHTpanbHbIx pacctoaHmax oT 1 000 go 15 000 Km,
PaCnoONOXKEHHbIX B Y3KOM CTBOpE a3umyToB. bronnerte-
HW COBETCKMX CEMCMMYECKMX CTAHUMWA ANA ALEPHbIX
ncnbiTaHu Ha Tepputopumn CCCP He npeacTaBAsannch
B ISC. B cBA3M C 3TUM, yumnTbiBad HO/BLION MHTEpPEC K
3TA/IOHHBIM CEACMMYECKMM WCTOYHMKAM, NapameTtpu-
3auma ceiicmuyeckmx 3anucer MAB, npowsBeseHHbIX
Ha TeppuTopun CCCP npeacTaBAAET akTyasbHYIO 3aga4y

ON HISTORICAL SEISMOGRAMS

Komekbayev D.K.
Institute of Geophysical Research Branch of NNC RK,
Kurchatov, Kazakhstan

INTRODUCTION

Since 1965, underground nuclear explosions were
conducted within the USSR under the state prog-
ram “Nuclear Explosions for the National Economy.”
Between 1965 and 1988, 124 peaceful nuclear exp-
losions (PNEs) were conducted for national econo-
mic and scientific purposes (117 outside the boun-
daries of nuclear test sites, with the remaining con-
ducted at the Semipalatinsk Test Site (STS)) [1,2].
These PNEs served various purposes, such as scien-
tific research, creating cavities for gas condensate
storage, reservoirs, extinguishing gas fountains,
and more. The diverse geological conditions of
these explosions enable the study of environmental
characteristics, the seismic effects’ dependence on
the host rock, and yield [1,2].

For explosions in Kazakhstan, localization efforts
were conducted in 2013 and 2015 under an agree-
ment between the Institute of Geophysical Research
(IGR) and Michigan State University (USA) [3,4].
Currently, many PNEs are considered benchmark
sources with well-known coordinates, making their
seismic records valuable for calibrating modern seis-
mic stations and building regional travel-time curves,
among other monitoring tasks.

At present, the International Seismological Centre
(ISC, UK) contains bulletins of the most powerful
PNEs based on data from foreign stations located
1,000-15,000 km away. However, seismic station
data from the USSR for these nuclear tests were not
provided to ISC. This gap underscores the relevan-
ce of parameterizing PNE seismic recordings con-
ducted within the USSR for nuclear test monitoring
and seismic source discrimination studies.

OBSERVATION SYSTEM
AND MATERIALS USED

The IGR branch of the National Nuclear Center of
Kazakhstan (NNC RK) possesses an extensive archive
of analog seismograms [5]. The archive is divided into
three parts: the Borovoe observatory archive (1966-

AdepHoe obuwjecmeo KaszaxcmaHa

B dunnane “UHcTUTYT reodumsmyecknx muccneposa-
HUK” PTT1 HaumoHanbHbIN aaepHbiit LleHTp Pecnybamku
KasaxctaH (MI'M) Ha aHHbIN MOMEHT MMeeTcs 60NbLLIOW
apXvB aHaNoroBbIx cencmorpamm [5]. Becb umetowmin-
ca apxmB UM MOXHO YCNOBHO Pasfienutb Ha TpW Ya-
CTU: apxuB obcepsaTtopun «boposoe» (1966-1990 rr.),
apxuB B I. KypuaToB cTaHumin Cnybbl cneuuanbHoro
KoHTpona (1973-1996 rr.) u apxus 8 KHUZ, (r. AamaTbi)
[5]. Ha Tepputopun KHLA, pa3meleH apxus KC3 M®3
AH CCCP, KoTOpbIii COAEPKMUT CeiCMOrpammbl 3a ne-
puog 1951-1996 rr. ObLiee KOAMYECTBO CENCMOrpamm
npesbiwaet 300 TbiC., CPeAN HUX eCTb 3annUcK A4EPHbIX
B3PbIBOB CO BCEr0 MWUpPa, NPOBEAEHHbIE B PA3/IMYHbIX
Cpesax, MOLLHbIX XMMUYECKUX B3PbIBOB, 3eMeTpAce-
HUiA u ap. [5]. OcHoBHbIMK 3agadamu KCI Obinn us-
yYyeHMe CTPOeHMA AUTOCHEpPbl, MOHUTOPUHI MAOTHH,
B YaCTHOCTM, TOKTOryna, MOHUTOPUHT ALEPHbIX MCMbl-
TaHWIA cemcmmyeckumm metogamm u ap [5]. KC3 6bino
OTKPbITO 60/IblIOE KONMYECTBO CEMCMMYECKMX CTaH
unii (6onee 200) Ha TeppuTopuK Bcero bbiBwero Co-
BeTckoro Cot03a, KaK CTalUMOHApHbIX, TaK U BPEMEH-
HbIX. Bce CTaHLUMM BblNN OCHALLEHbI YYBCTBUTENbHbIMM
npubopamu Tvna CKM-3, YC®, KC3 n PB3T ¢ yBennye-
Huem V o1 40 000 g0 1 200 000) [5]. CraHuwmm BbiaK pac-
nonoxeHol Ha CesepHom TaHb-lLaHe, TagKuKKCTaHe,
AdraHuctaHe, B paitoHe TOKTOry/NIbCKOTO BOAOXPAHM-
nuvwa, Antae u CaaHax, Ypane, JanbHem BocToke, YKpa-
nHe, KaBkase 1 ap.

METOAWUKA 3AMEPOB

[na vccneposaHuii 6biamn BbibpaHbl 3anucn MAB,
Npov3BeAeHHbIX Ha TeppuTopun KasaxctaHa, Y3be-
KUCTaHa, TypKMeHuW u npuneraowmx K KasaxctaHy
painloHoB P®. Uccneayembil panoH OrpaHUYeH Koop-
AnHatamu: 37°-53° c.w. v 45°-80° B.4. Bblnn BbibpaHbI
aHanorosble cemcmorpammbl ctaHumin KC3 U®3 AH
CCCP 3a 1965-1987 rr. 3amepanucb BpemeHa BCTynae-
HWV BONH Pn, Pg, P, Rg (Ha BEPTMKaNbHbIX KOMMOHEHTAX),
Sn, S, Lg (Ha ropn3oHTaNbHbIX KOMMNOHEHTAX), amnau-
TyZbl U nepuogpl. Mocne 3aMepoB amnanTyA v Nepuo-
[0B DOblM paccunTaHbl MArHUTYAbl U SHEPreTUYECKMUe
Knaccbl K[6], a Takxke marHuTyaa mb ¢ Mcnonb3oBaHu-
em KannbposouHoi Kpusow Veith K.F., Clawson G.E.[7],
PErvoHaNbHAA MArHUTYA3 MPV C UCMNOb30BAHMEM Ka-
MbpoBoYHOM Kpusoit Muxainosoi n Heseposoii [8].
ObpaboTaHo 1 086 aHaNOroBbIX CEMCMOrpamm, caena-
HO 1333 3amepos. [Anana3oH 3nNULEHTPaNbHbLIX pac-

documenting nuclear explosions worldwide, large
chemical explosions, earthquakes, and more [5].

The primary tasks of the KSE included lithospheric
studies, dam monitoring (e.g., Toktogul), and seismic
monitoring of nuclear tests [5]. Over 200 seismic
stations were established across the USSR, both
permanent and temporary, equipped with highly
sensitive instruments such as SKM-3, USF, KSE, and
RVZT with gains ranging from 40,000 to 1,200,000 [5].
These stations were located in regions such as the
Northern Tien Shan, Tajikistan, Afghanistan, Toktogul
Reservoir, Altai, Sayan Mountains, the Urals, the Far
East, Ukraine, and the Caucasus.

MEASUREMENT
METHODOLOGY

Seismic records of PNEs conducted in Kazakhstan,
Uzbekistan, Turkmenistan, and adjacent Russian re-
gions were analyzed. The study area is defined by
coordinates 37°-53° N and 45°-80° E. Analog seismo-
grams from KSE stations for 1965-1987 were selec-
ted. Measurements included Pn, Pg, P, Rg (vertical
components), Sn, S, Lg (horizontal components) wa-
ve arrivals, amplitudes, and periods. Magnitudes
and energy classes (K) were calculated using Veith
and Clawson’s calibration curve [7] and Mikhaylova
and Neverova’s regional magnitude formula [8]. A
total of 1,086 analog seismograms were processed
with 1,333 measurements taken. Epicentral dis-
tances ranged from 348 km (Tartku) to 5,942 km (Beli-
chany) (Figure 1). Most measurements were within
500-2,500 km.

The average magnitudes for each event were de-
termined by station records.

ON THE RELATIONSHIP
BETWEEN THE MAGNITUDES
OF NUCLEAR TESTS
AND THEIR YIELDS

Researchers in seismic monitoring are particu-
larly interested in the correlation between magni-
tude and yield. Such correlations are vital for PNEs
conducted in diverse geological environments, such
as granite, sandstone, salt, etc. In developing a
seismic bulletin for peaceful nuclear tests, magnitu-
des mpv, mb, and energy class K were calculated. Fi-
gure 2 shows the mb magnitude dependence on
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cToaHui 348 (TapTky) — 5942 km (Bennyansbl) (puc.1).
BOMbLIMHCTBO 3amepoB cAenaHbl AN AuanasoHa oT
500 po 2 500 Kkm.

~30° 40° 50° 60° 70° 80°

60

50

30° 40° 50° 60° 70° 80"

yield for explosions in various geological environ-
ments. The seismic effects of explosions vary sig-
nificantly by medium - underground nuclear explo-

90° 100" 110" 120" 130" 140°

> > 4 < 40°

90° 100° 110" 120" 130°

L.

140°

PucyHok 1. Kapma pacnonoxceHus anuyeHmpos MAB u 3apeaucmpuposaswiux ux cmaHyuil.
* — mecma nposederua MAB, A — celicmuyeckue cmaHyuu KC3
/ Figure 1. Map of the location of NME epicenters and the stations that registered them.
* — locations of SNE, A — seismic stations of the KSE

Mocne pacyéta MarHUTyA No 3anncAM Kaxpaomn CTaH-
LMK BbINM PACCUMTaHbI CPELHME 3HAUEHMA 4/1A KAKAOMO
cobbITmA.

0 CBA3M )
MATHUTY/, AAEPHBIX UCMBITAHWIA
C UX MOLLHOCTbIO

[nsa nccneposateneil B 061acT CEUCMUYECKOTO MO-
HUTOPMHIa NOMCK 3aBUCUMOCTM MarHUTyz OT MOLLHOCTY
B3pbiBa NpeactaBnaeT b6onblwoit nHtepec. OcobeHHO
3T 3aBUCUMOCTM BaXKHO noayyunTs ana MAB, Begb OHM
OblM Npou3BeAeHbl B Pa3HOW reonorMyeckon cpese,
Hanpumep, B rpaH1Tax, NecYaHuKax, conu u ap. B xoae
paboT No co3maHuio ceiicmuyeckoro bronneteHa ans
MMPHbIX AAEPHBIX UCMbITAHUI PACCUNUTLIBAIUCL MATHU-
TyAbl mpv, mb, 1 aHepreTuyeckuin kKnacc K. Ha pucyHke 2
npuBeAeHa 3aBUCUMOCTb MarHuTya mb ans AaepHbIX
B3pPbIBOB, MPOBEAEHHbIX B Pa3HOW reos0rmyeckoi cpe-
[, OT MOLLHOCTM B3pbIBa. BUAHO, YTO CEACMMUYECKUI
30 dEKT B3PbIBOB CYLLECTBEHHO OTIMYAETCA B 3aBUCU-
MOCTM OT CpeAapl — Y NOA3EMHbIX AAEPHbIX B3PbIBOB B
CONUN cencMmmyeckunii aGPeKT 3Ha4YMTENbHO BbILLE, YEM
NPOBEAEHHbIX B KOPEHHbIX Nopoaax. AHanor1yHas 3a-
KOHOMEPHOCTb MPOABAAETCA U ANA IHEPreTUHECKMX
Knaccos Kp aepHbIX B3pbIBOB, NPOBEAEHHbIX B Pa3HOW
reosI0rMYecKoit cpeae.

sions in salt have a much higher seismic effect than
those in bedrock. A similar trend is observed for
energy classes K in different geological environments.

For underground nuclear explosions in salt:
mb = 4,56 + 0,75 * Ig(Y(kt)),
correlation coefficient R = 0.76.
For underground nuclear explosions in bedrock for-
mations:
mb = 4,89 + 0,44 * [g(Y(kt)),
correlation coefficient R = 0.71.

CONCLUSION

A seismic bulletin of peaceful nuclear explosions
in Central Asia was compiled based on records of
historical analog seismograms; more than 1,000
seismograms were processed. The dependences
of the magnitude mb and energy class Kp on the
power of the explosions and the geological environ-
ment were studied. For explosions conducted in
salt, a sharper increase in magnitudes from power
is observed than for explosions conducted in bed-
rock. The results obtained can be used for rapid
assessment of the power of a nuclear explosion du-
ring monitoring of nuclear tests using seismic me-
thods.
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PucyHok 2. 3asucumocme mazHumyo mb 0418 A0epHbIX 83pbI808, NPOBEAEHHbIX 8 pPa3HOU 2eonozu4eckoli cpede,
oM MOWHOCMU 83PbI6a. a) 0715 A0ePHbIX 83PbIB08 8 COAU, 6) 8 KOPeHHbIX MOPOOaX.
/ Figure 2. Dependence of mb magnitudes for nuclear explosions carried out in different geological envi-
ronments on the explosion power. a) for nuclear explosions in salt, b) in bedrock.

[nA nof3eMHbIX A4EPHbIX B3PbIBOB B CONM:
mb = 4,56 + 0,75 * Ig(Y(kt)),
KoadpuumeHT Koppenaumm R = 0.76.
[ns NoA3EMHbIX AAEPHbIX B3PbIBOB B KOPEHHbIX MO-
poaax:
mb = 4,89 + 0,44 * [g(Y(kt)),
KoadpuumeHT Koppenaumm R = 0.71.

BbIBOADI

Mo 3anucAM WCTOPMYECKMX aHANOrOBbLIX CEecmo-
TPAaMM COCTaB/IEH CEMCMUYECKU BronneTeHb MUPHbIX
AAEpHbIX B3PbIBOB HA TeppuTopun LieHTpanbHoM Asuu,
6bino obpabotaHo 6onee 1 000 cermcmorpamm. M3yye-
Hbl 3aBMCMMOCTM MArHUTyAbl mb ¥ 3HEpreTm4yeckoro
Knacca Kp OT MOLHOCTM B3PbIBOB M FEO0OTMYECKOM
cpezbl. [1nA B3pbIBOB, NPOBEAEHHbIX B CO/M, HabAtoaa-
etca bonee pesknit poCcT MarHUTyA, OT MOLLHOCTH, Yem
A7 B3pbIBOB, MPOBEAEHHbIX B KOPEHHbLIX MOPOAAX.
MonyyeHHble pe3ynbTaTbl MOFYT MCMO/Ab30BaTbCA A/1A
BbICTPON OLEHKM MOLLHOCTM AAEPHOMO B3PbIBA B X0O4e
MOHWUTOPMHIA ALEPHbIX WCMbITAHUNA CENCMUYECKUMM
METOAAMM.

[laHHble nccnepoBaHna  GuHaHcupoBanucb  Mu-
HUCTEPCTBOM 3HepreTukn Pecnybanku KasaxctaH B
PaMKax Hay4yHO-TEXHWUYECKOW mporpammbl «Passutue
aTOMHOW 3HepreTukn B Pecnybnuke Kasaxcrau» (MUPH —
BR24792713).
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'Ka3aKkcTaH PecnybamKacbiHbIH YATTbIK A4PO/bIK OPTabIFbI,
Ka3zakctaH, KypuaTos K.

2KP ¥AO PMK «ATOM 3HEPruUAChl MHCTUTYTbI» GUAKUans.I,
Ka3zakcTaH, KypuaTos K.

3lakapim yHuBepcuTeTi, KazakcTaH, Cemei K.

AHHOTAUMA

Ocbl Xymbicta JIABA-B KOHAbBIPFbICbIHAA 3KCMEPUMEHTTEP KYpPridy 6apbiCbiHAa KOpUYM MPOTOTURIH-
Aeri Kanablk aHeprua 6eniHyiH MMUTaUMANAY SiCi peTiHAe OMABIK KbI3AblpyAbl KOAAAHYAbIH, TUiMAiniri
3eptrenedi. OmMAbIK KbI3AbIPFbIWTbI KOAAAHFAH Ke3fe anblHFaH 0ankbiMa Kbi3ablpy Aepektepi ANSYS
bafnapnamanbiK KeleHiHiH 6a3acbiHAa KOMMNbIOTEPAIK MoAenbaey aficimeH anbiHAbl. OMAbIK Kbl3ablpy
9AICIH KONAAHYAbIH TUiIMAINiriH 6afanay YWiH anblHFAH HAaTUXKeNep YKcac Kafgannapaa bankbiMmagarbl
Kangblk 3Heprua 6eniHyiH umutaumanayablH 6acka KondaHbICTafbl 9A4ICTEPiHIH, MbICanbl, MHAYKLUMANbIK
KOHE NNAa3MaTPOHAbIK S4ICTePAiH eCenTik KepPCceTKIWTEePiMEH CanbICTbIPbIAALbI.

TyuiHgi ce3gep: KOpUym, naBa-B KOHAbIPFbICHI, Kanablk aHeprua, ANSYS, omabliK Kbi3ablpy a4ici.

KIPICMNE

ATom aneKkTp cTaHumAcbiHAafbl (ASC) ayblp anaTt KesiHAe peakTopablH benceHpi aimarbiHbiH, 6ankybl
OpbIH anbin, 6enceHi amak, NeH KypblabIMAbIK MaTepUanapablH, KOCnacbiHaH TypaTblH KOpUym nanga 6o-
naTtbiHbl 6enrini. Kanabik aHeprus 6eniHyi — byn KOPUYMHbIH epeKLe KacueTi, on bankbiMagasbl PpaAU0aKTUBTI
biAblpay TOKTafaHHaH KeWiH Ae y3aK YaKblT 60Mbl Kby BenyimeH cunattanagbl [2]. byn 6eniHy bigbipay
OHIMAEPIHIH AAPONAPbLIHbIK, TyPaKTbipak Kyire eTyimeH 6aMNaHbICTbl, HITUNKECIHAE eaddyip Menwepae
sHeprua benineni. CoHpbikTaH A3C-Te ayblp anaTTapabl GU3MKaANbIK Modenbaey OOMbIHIWA 3KCNEePUMEHT-
Tep XKypri3y bapbicbiHAa byn epekwenikTi eckepy MaHbi3abl, cebebi on BankbimagaFbl ¥annbl XKblay epiciHe
acep eTesi.

onemae KOPUYMHbIH NPOTOTUNIHAETI (YPaH AMOKCUAiIHIH TabuFn 6aibITbiNFaH KOCNACh!, LMPKOHMWIA OKCUAI,
LMPKOHMI XKaHe 60naT) KanablK 3Heprua 6eniHyiH MoaenbaenTiH GipHele 3KCNePUMEHTTIK KOHAbIPFbI 6ap.
MyHZal 3KCMePUMEHTTIK KOHAbIPFbINAPAbIH, MakcaTbl 6ipaeit — KOPMyM NPOTOTUNIHIH, (byaaH api — Kopw-
ym) 6ankbiMa Ty3afblHblH, KyPblIbIMAbIK MaTepuanfapbiMeH e3apa dpeKeTTecy cunaTbiH 3epTTey. Anai-
Aa Kanablk sHeprua 6eniHyiH umutaumanay agictepi aptypai. Mbicanbl, NEA-MCCI cepuacbiHAafbl Kcne-
PUMEHTTEPAE KaNAblK dHeprus 6eniHymiH, MmutaTopbl peTiHae GankbiMadaH TiKenen aNeKTp TOrbiH OTKi3y
npuHumnni Konaanoingbl, an VULCANO, NNABA-B, VESTA, VESTA-S, BETA, COMET, COMETA, SICOPS cuakTtbl
9KCNEPUMEHTTIK KOHAbIPFbINapAa UHAYKUMANBIK KbI3Ablpy 3Aici naMaanaHbinagbl. CoHbimeH KaTap, MOCKA
CEPUACbIHAAFbI SKCNEPUMEHTTEPAE KaNAblK dHeprua 6eniHy TEPMUTTIK KOCNanapAblH PeakuMaCkl apKblibl
mMogaenbaeHreH [3-7].

3EPTTEY HbICAHbI MEH 9AICTEPI

Horfapblaa atanfaH KOHAbIPFblNapAbiH, iwiHae JIABA-B KOHAbIPFbICbIH epeKle aTan eTy KaxeT [8], on
KasakcTaH Pecnybavkacbl YATTbIK A4POAbLIK OPTablfbliHbIH «ATOM 3HEPrUACbl UHCTUTYTbI» GUNMANbIHAA
KONZAaHbINAAbl XaHe KOPUYM MPOTOTUNIMEH 3KCMEepUMEHTTEep Kyprisyre MyMKiHAiKk 6epeai. byn Kypbin-
FbIHbIH, CbIPTKbl KepiHici 1(a) cypeTiHae KepceTinreH. KOHAbIPFbl €Ki Herisri 6enikTeH Typaabl: UHAYKUUA-
NbIK dAaicneH maccacbl 60 Kr AeWiHri WKKi3aTTbl 6anKbITaTblH 31eKTPobankbiTy newi (3B6MM) kaHe 3bM-aaH
wamameH 1,7 meTp OMIKTIKTeH OanKbITbINFAaH MaTepuan TerineTiH 6ankbiTyabl Kabbingay KypblafbiChbl
(BKK). BKK — iwKi kenemi 5,3 m® 60naTbiH 3KCMEPUMEHTTIK CEKLMA, OHAA TepMonapnap opHatbiifaH 6an-
KbIMa Ty3afbl OpPHanackaH. bankbiMa Ty3afbiHbIH OTKA TE3iMAi BNOKTapbIMeH KOHCTPYKTUBTIK cxemachbl 1(3)
CypeTiHae KepceTinreHx.
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AblpaTbliHbIH KepceTTi. byn aaic nnasmatpoHAapAblH, OpHANacKaH KepiHae GanKbiMaHbl XKeprinikti Typae
Kbl3ablpaabl. MHAYKUMANBIK 4iC Xblny benymiH HeFypabiM Bipkenki cypeTiH bepeai, anainaa ckUH-3GHeKT-
TiH, acepiHeH KebiHece KOpuyMHbIH byiip 6eTi Kbi3abipbinagbl [11]. CoHbiMeH KaTap, 6ankbiMaHbiH Kbl3-
Ablpy TemnepaTypacbl CKUH-3QdEKTKe TiKenen Tayensi, an OHbIH KanblHAbIFbl MHAYKTOPAbIH, KyaTblHA 6ait-
NaHbICTbI B3repesi.

COHbIMEH KaTap, peakTop KOpMycCbiHbIH TyOi Mogeni matepuanaapbiMeH Kymbic icTereHae, 6ankbimaga
KanablK 3Heprua BeniHyiH umuTaumanay agici peTiHae MHAYKUMANBIK Kbl3AbIPyAbl KONLAHY MYMKIH emec.
Cebebi nHAyKTOp OankbiMaHbl faHa emec, eH anabiMeH 6anKkbiMa Ty3afbl MEH Tyn MOAENiHIH, BapAbIK
BenikTepiH Kbi3ablpagbl, 6yN 3KCNePUMEHTTIH, XKblydU3MKanblK NapameTpaepiH bypmanaiabl.

[12] yMbICbIHAA KOPUYM NPOTOTUNIHAEr Kanablk 3Heprua BeniHyiH umutaumanayabiH, 6apabik benrini
dAicTepiHe CanbiCTbIpManbl Tangay XKyprisingi. OHAa eH OHTaWAbl aaicTepaiH, 6ipi omabIK Kbi3ablpy eKeHi
KepceTinreH.

Ocbl 3epTTeyAiH MaKcaTbl — NPOTOTUNTIK KOPUYMAAFbl KanAblK 3Heprua 6eniHyiH umutaumanay agici pe-
TiHAE OMAbIK KbI3AbIPYAbIH TUIMAINIMNH MHAYKUUANBIK XIHE NAa3mMaTPOHAbIK 94iCTEPMEH CanbICTbipFaHAa
aHbIKTay 6onapbl. byn makcaTKa KeTy YWiH Heri3ri Kypan peTiHAe KOMMNblOTEPAiK MOAeNnbaey ad4ici TaH-
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Banabl.
MapameTtpnep MaHaep
CbIM CMMPANbbIHbIH, AMaMeTpi 10
B BONbOpPaMHaH, MM
640 ¥Y3bIHAbIFbI, MM 2497,3
a) 3) CnupanbAblH, iWKi paganycbl, Mm 94
Cypem 1 — JIABA-B KOHObIPFbICbIHbIH CbIPMKbI KOPIHICi (a) #aHe 6aaKbima my3arbiHbIH cxemacel (3) | BypbUbICTAP CaHb 8
OCbl KOHAbIPFbIAA KOPUYMHbIH PEaKkTOPAbIH, KOHCTPYKLMANBIK 31eMeHTTEPIMEH (peakTop Kopnychl, KOp- BeTiHiH ayaaHbl, Mm* 1,3804*10°
FaHbIW Kabbifbl KaHe T.0.) e3apa apekeTTecyiH 3epTTey OOWbIHIIA IKCNEPUMEHTTEP KYPrisingi. Jkcne- Kenemi, mm? 3,4473*10°
PUMEHTTIH, epeKweniriHe 6alnaHbICTbl OGanKbiMafafbl KanAblK 3dHeprua OeniHyiH umuTaumanay yuwiH .
WHAYKUMANDBIK KoHE NNa3MaTPOHAbIK Kbi3ablpy agictepi konaaHbingpl [9-10]. ANSYS Gafgapnamansik Ke-
WeHi apKblNbl KOMMNBIOTEPNIK MOAENbAEY KOMEriMeH ap 3AiC YWiH 6ankbiMa MeH Ty3aK 31EeMEHTTepiHiH,
Kbl3Zblpy NapameTpnepi aHbiKTanabl (2-cyper).
Temperature Temperature
2264 3515
1 2040 l 3166
1816 2817
- 1593 2468
- 1369 2120
1145 H 1771
922 1422
698 1073 i R HeT e 8 e s
i 724 _ _* | _u ' _: —
I251 I 376 . ,
Cypem 3 — OMObIK KbI30bIpFbiluneH Hab0bIKkmaaraH 6aaKbIMA MY3aFbiHbiH KOMTbIOMePiK MOOEeni
27 C <7 1-6emoH, 2 - Kym, 4, 5 — uupKoHuUli OUOKCUOGIHEH acanraH OuckKinep,
[C] € 6 — Kopuym, 7 — 80A1bPPAMHAH HACANFAH KbI30bIPFbIL
EcenTeynep ywiH Xbinydusmnkanolk mogenb ANSYS bafgapnamanoik KeweHiHae, JTABA-B KoHAbIpFbI-
CbIHAA KYyprisinreH 6ip akcnepumeHTTe NanganaHbiifaH 6ankbiMa Ty3afblHbIH, CXemMachl HerisiHge (19 cy-
peT) Kypbinabl. XbiAyablK Kbi34blpyabl MOAENbAEY dAICI PeTiHAE apHalbl d3ipNEHTeH OMAbIK Kbli34bIPFbill
KONAaHbINAbI. 3-CypeTTe OCbiHAAM KbI3AblpFbi OpPHATbiAFaH OasKbiMa Ty3afblHblH, KOMNbIOTEPAIK MoAeni
a) b) KepCeTinreH. o N
Cypem 2 — MHdykuuansik (a) sake naasmamponds! (b) kbi3dsipy sdicmepimeH 6anKbima TaH,,a,an'raH KanablK Heprus 6.6{1I'HyIHvMMMTaLI,MﬂfIay SAICIH NNA3MaTPOHABIK XKIHE MHAYKUMANBIK Kbi3-
YCMaFbiw MOJeiHiH memnepamypansi epici AbIPY dAiCTepiH KoNAaHY TUIMAINiri OOMbIHWA KOFfapblAa aTanfaH 3epTTeyNepMeH CanbiCTblpy YWiH Ty-
3aKTbIH enlemaepi MeH MaTepuangapbl, COHAan-ak bacTanKkpl Kafgawnap MeH 6Gapnblk Hacka napa-
KomnbtoTepnik mogenbaey Hatuenepi nnasmaTpoHAbIK Kbi3Ablpy 94iCi XofapbipaK TemnepaTtypanapfa meTpnep bipaeit 6onagbi:
KON XeTKi3yre MymkiHAiK 6epeTiHimeH, 6anKbima KenemiHiH 60oWblIHAA YNKEH TemnepaTypa rpagmueHTiH Ty- KopuymHbIH, 6acTankbl TemnepaTtypacsi: 2 511°C.
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BankbiMaHbIH, Kypambl: YpaH anokcunai (UO;) — 33 kr, UmpkoHui (Zr) — 15 kr,
LUmpKoHui auokenai (ZrO;) — 3 kr, 12X18H10T 60onatbl — 9 Kr.

KbI34bIpFbIWTbIH, KyaTbl: 35 KBT.
KbI3abIpy yakbiTbl: 30 MUHYT.

Koprym meH BonbdpamHbIH, KblnydpusnKkanbik napametpaepi [9] kaHe [13] Ke3aepiHEH anbiHAbI.

E%g‘!lg&r?lure NABA-b KOHAbIPFbICbIHAAFDI
2721 BANKbIMAAAFbI KANADbIK SHEPTUA
l 2451 BO/IIHYIH KOMNbIOTEPNIK
MOJAENbAEY HOTUXKEEPI
2182
i 4 cypeTke CaMKec, KOPUYMHbIH, TeMnepaTypanblk epici by-
1649 Kin kenempe 6ipkenki TapanfaH. OMZbIK Kbi34blpy SAiciH
1374 KONAaHFaHAafbl GanKkbiMaarbl MaKCUMaNZbl XIHE MUHM-
1104 Mangbl TeMnepaTypa KepceTkiwTepi caikeciHwe 2 721°C xa-
835 He 2 486°C Kypaabl.
566 BankbIMaHbl KbI34blpPYAblH KAPKbIHAbINbIFEI MeH bipken-
I295 KiNiriH CanbICTbIpy YLWiH OMAbIK KbI3AbIPFbIWTbI, NAa3maT-
27 POHAbIK 3He WHAYKUMANBIK dAiCcTepAi KONAaHFaHAOafbl
[C] Kangblk 3Heprua OeniHyiH uMmuTauuanayga Temnepatypa
M3HAEPIHIH BanKbiMaHbIH, KengeHeH KMmacbl 6oWbliHLWaA Ta-
panybl 3eptrenai (5-cyper).
5-cypeTTe KepceTinreHAen, OMAbIK Kbi3aplpy KesiHae Ko-
PUYMHbIH, 6asKbIMa TemnepaTypacbiHbiH, OpTanblK beniriHaeri
aHe DOanKpiMa Ty3afblHblH, KabblpfanapblHa MKaKblH Kepaeri
Cypem 4 - alblpMaLUbINbIFbI CaNbICTbIPManbl Typae a3 (wamameH 300°C).

OMObIK Kbi30blpy 30ici KONAaHbIAFAHOA
BbKK-darel memnepamypansik epic

Byn omabIK Kbl3ablpy aA4iCiHiH KOpMym BanKbIMaCbIHbIH ¥blay
epiCiH TapaTyAafbl BipKenKiniriHiH NAasMaTPOHAbIK KaHe MH-
AYKUMANDIK 94icTepre KapafaHaa XKofapbl eKeHiH KepceTea,.
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CoHbIMEH KaTap, OMZAbIK KbI3AbIPY Ke3iHAE KON KEeTKi3inreH temnepatypanap MHAYKUMANbIK dicKe Ka-
pafaHaa efayip ofapbl. byaaH 6enek, Kbl3blpPFbIWTbIH, iLLKi PajgMyCbiH ©3repTy apKblibl KOPUYM KenemiHae-
ri TemnepaTypanblk epicTi oaaH api TeHAecTipin, bipKeaKi TemnepaTtypa TapanyblHa KON XeTKizyre 6onaabl.

KOPBITbIHAbI

YcbIHbINFaH KymbicTa ANSYS bGarmapnamanbik KeweHiHae JIABA-B KOHAbIPFbICbIHAA OMAbIK Kbl3AbIpY
dA4iciMeH Kopuymaarbl KanAblk 3Heprua OeniHyiH MmuTaumanay npoueciH KOMMbIOTEPAIK Moaenbaey
HaTMXKenepi KepceTinreH. bankbima KenemiHAeri *Kblny epiCiHiH, Tapanybl aHbIKTaAA4bI.

MNa3mMaTPOHAbIK KIHEe MHAYKUMANBIK KbI3Ablpy SA4iCTEPIMEH CanbiCTbipFaHaa, Kopuymabl 6ankbima
Ty3afblHAA NOKanu3aumanay apkbinbl AIC-Teri KOpNycTaH TbiC aBapuA NPOLECTEPiH 3epTTey YIiH Kanablk
aHeprua 6eniHyiH UMUTaUMANayAa OMAbIK Kbi3AbIPY SAICIHIH TMiMAiNiri kepceTingi.

EcenTeynep HatuKenepi oMAblK Kbi3AbIPFbIWTbI (CNMpanbabl dopmada) KondaHfaH Kesge bOanKkbima
WHAYKUMANBIK KIHE NNa3MaTPOHAbIK a4icTepre KapafaHaa bipKenKipeKk Kbi34blpblNaTbIHbIH KOPCETTI.
OMZbIK 94iCTiH, MaHbI34bl apTbIKLWbINbIFbl — Kbi3A4bIPFbll KOHCTPYKLUMACLIH SPTYPAI HYCKaAa OpbiHAAY MyM-
KiHgiri. ©3iHiH, BapMaTMBTINIr apKacbiHAa omaplk aaic ASC-Teri ayblp anaTTapAbl mogenbaey 6oWbiHLWA
KenTereH sKcnepumMeHTTepAe KONAAHbINYbl MYMKIH, OATKEHI O/1 Kbl3AbIPFbILUTbIH rEOMETPUANBIK NapameTp-
nepi MeH OHblH OanKbiMa Ty3afblHAafbl OPHANACYyblH ©3repTy apKblabl Kbi3AbIPY CUNATbIH TYpPAEHAipyre
MYMKiHZiK 6epeai.

byn 3eptTeynep KasakctaH PecnybamnKacbiHbiH, JHEpreTMka MUHUCTPAIMHIH, «Ka3akcTaH PecnybanKacbiH-
[a aTOM 3HepreTMKacbiH AaMbITy» FbINbIMU-TEXHUKANbIK bafgapnamackl (MPH — BR24792713) asacbiHAa
KapKblAaHAbIPbINAbI.
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Cypem 5 — [nazmampoHObIK, OMObIK HaHe UHOYKYUANLIK adicmepMeH Kbi30bIpFaH Kesdeai
b6anKbiMadarel memnepamypa MaHOepiHiK mapany epaguei [10]
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MOZE/NUPOBAHUE
UMWUTALIUA OCTATOHHOIO
JHEPTOBbIAENEHUA B KOPUYME
METOAOM OMWYECKOIO HATPEBA

M.K. Ckakos!, B.B. BaknaHoB?,
I.C. Hypnaucosa®?, K.O. Toneyb6ekos??,
A.C. Akaes?, M.K bekmyngun?
'HaumoHanbHbIN AAEPHbIN LEHTP PecnybamnKu
KaszaxctaH, KasaxcraH, r. KypyaTtos
2Ounman «MHCTUTYT aTOMHOM 3Heprum» PIT]
HAL, PK, KasaxcTaH, r. KypuaTtos
*HAO «YHuepcuteT umenu LLiakapuma ropo-
na Cemei», KasaxctaH, r. Cemeit

AHHOTALMA

B paHHON pabote u3ydyaetca 3PPEKTUBHOCTb Npu-
MEHEHWUA OMMYECKOTO HarpeBa, Kak MeToAa MMUTALMK
OCTaTOYHOTO 3HEProBbIAENEHMA B NPOTOTUNE KOpUYMa
BO BpPeMA NPOBEAEHMA 3KCMEPUMEHTOB HA YCTAHOBKe
NABA-b. [laHHble Harpesa pacnnasa Npu NPUMEHEHUK
OMMYECKOTO HarpesaTtens 6blanM NonyyeHbl METOAOM
KOMMbIOTEPHOTO MOAENMPOBaHMA Ha 6ase nporpam-
Horo kKomnnekca ANSYS. [1nsa oueHKkn 3dEKTUBHOCTM
NPUMEHEHNA OMWUYECKOTO MeToAa Harpesa bbino npo-
BElEHO CpPaBHEHWE MOJyYEeHHbIX Pe3y/abTaToB C pac-
YETHbIMM MOKA3aATENAMM APYIUX CYLLECTBYIOLWMX METO-
[l0B UMMTALLMM OCTAaTOYHOTO 3HEProBbIAeNEHNA B pac-
MAaBe NPW aHaNOTUYHBIX YCIO0BUAX, TAKUMM KaK UHAYK-
LIMOHHBIW M NNA3MATPOHHbIA METOAbI.

KniouyeBble cnoBa: Kopuym, yctaHoska JIABA-B, ocTa-
TOYHOe 3HeprosbiaeneHne, ANSYS, omuyeckuii metoz
Harpesa.

BBEAEHUE

Kak u3BecTHO, BO BpemA TAXKEnoi aBapuu Ha A3C
NPOUCXOANT PACMNABAEHNE aKTUBHOM 30HbI PeakTopa
n obpasyeTca KOPUYM, COCTOALLMIA M3 CMECU aKTUB-
HOW 30Hbl PEAKTOPa M KOHCTPYKLMOHHbBIX MaTepuanos.
OCTaTO4YHOE 3HeproBblAeNeHne — 3T0 0COBEHHOCTb
KOpWUYyMa, KOTOpaA OMNWCbIBAETCA A/UTENbHbIM Ten-
NOBbIAENEHNEM, AaXKe NOCNEe NPEKPALLEHNA PALMOaK-
TMBHOrO pacnasa B pacnnase [2]. 3TO NPOMCXOAMT NO
npuunHe nepexofa AAep NPOAYKTOB AeneHuA pacna-
fa B bonee cTabunbHoOe COCTOAHWE, BCEACTBUE YEro
BbIAENAETCA 3HAYUTENIbHOE KONMYECTBO 3Hepruun. Cne-
[l0BaTeNbHO, BO BpPeMA NPOBEAEHMA 3KCMEPUMEHTOB
no GU3N4YeCKOMy MOAENNPOBAHMIO TAXKENbIX aBapUM Ha
A3C Ba)XXHO yumMTbIBaTb 3Ty 0CODEHHOCTb, TaK KaK OHa
BNMAET Ha obLuee Tens0BOe Noae pacniaga.

B mupe cywectByeT HECKONbKO 3KCMepumeHTasb-
HbIX YCTAaHOBOK, MOAE/NMPYIOLMX OCTAaTOYHOE 3Hepro-

MODELING
OF RESIDUAL ENERGY
RELEASE IN CORIUM
USING OHMIC HEATING METHOD

M.K. Skakov?, V.V. Baklanov?,
G.S. Nurpaisova??, K.O. Toleubekov?3,
A.S. Akayev?, M.K. Bekmuldin?
National Nuclear Center of the Republic of
Kazakhstan, Kazakhstan, Kurchatov
?|nstitute of Atomic Energy Branch of
NNC RK, Kurchatov, Kazakhstan
3NJSC Shakarim University, Kazakhstan,
Semey

ABSTRACT

This paper studies the effectiveness of using ohmic
heating as a method of simulating the residual energy
release in a prototype of corium during experiments
at the LAVA-B facility. Data of melt heating at
application of the ohmic heater were obtained by
computer modeling on the basis of ANSYS software
package. To evaluate the efficiency of the application
of the ohmic heating method, the obtained results
were compared with the calculated indicators of
other existing methods of simulating the residual
energy release in the melt under similar conditions,
such as induction and plasmatron methods.

Keywords: corium, LAVA-B facility, residual energy
release, ANSYS, ohmic heating method.

INTRODUCTION

It is well known that during a severe accident at
a nuclear power plant, the reactor core melts down
and corium is formed, consisting of a mixture of
the reactor core and structural materials. Residual
energy release is a feature of corium that is described
by prolonged heat generation, even after radioactive
decay in the melt has ceased [2]. This is due to the
transition of fission product nuclei to a more stable
state, resulting in the release of a significant amount
of energy. Consequently, during experiments on
physical modeling of severe accidents at NPPs, it is
important to take this feature into account because it
affects the overall thermal field of the melt.

There are several experimental facilities world-
wide that simulate the residual energy release in
prototype corium (a mixture of naturally enriched
uranium dioxide, zirconium oxide, zirconium and
steel). The purpose of such experimental setups is
the same - to investigate the nature of interaction
of prototype corium (hereinafter referred to as
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BblAeNeHNe B NPOTOTMNE KOpPUyMa (CMecb AMOKCMAA
ypaHa NpuMpoaHOro oboralleHWs, OKCWMAA LMPKOHMS,
LMPKOHUA U cTanm). Lienb Takmx sKCnepuMeHTaNbHbIX
YCTaHOBOK OZMHAKOBA — UCCNe0BaHWE XapaKTepa B3a-
MMOAENCTBMA NPOTOTMNA KOpUyma (aanee Kopuym) ¢
KOHCTPYKLMOHHbIMM MaTepuanamu NOBYLWKK pacnia-
Ba. OgHaKo MeToAbl MMWUTALMM OCTAaTOYHOrO 3Hepro-
BbleNIeHNA pa3Hble. Tak, Ha YCTAaHOBKE Cepuii aKcnepu-
meHTOB NEA-MCCI B KayecTBe MMUTaTOpPa OCTAaTOYHOIO
9HEpProsblAeNeHNA UCMONb30BAAU NPUHLMN MPAMOro
MPOMYCKaHUA INEKTPUYECKOrO TOKa Yepes pacnias, a Ha
aKcnepumeHTanbHblX yctaHoskax VULCANO, JTIABA-b,
VESTA, VESTA-S, BETA, COMET, COMETA, SICOPS wuc-
NoNb3YeTCA MHAYKUMOHHBIM Harpes. Hapsaay ¢ aTum, B
cepun akcnepumeHTo MOCKA ocTaTtouHOe 3Heprosbl-
AeNneHne MOAEeNMPOBaN C NOMOLLIO peakLm TEPMUT-
HbIX cmecelt [3-7].

OBbEKT U METOAbl NCCNEAOBAHUA

M3 nepeymcneHHbIX Bbile YCTAaHOBOK Heobxoanmo
OTMeTUTb ycTaHoBKY JIABA-B [8], KoTopas akcnayaTu-
pyetca B dpuanane «MHCTUTYT aTOMHON 3Heprum» Pe-
cnybAMKaHCKOro rocyfapcTBeHHOro npeanpuatna «Ha-
LIMOHANbHbIV A4epHbIA LeHTP Pecnybankn KasaxctaH»
M NpeaoCcTaBNAeT BO3MOXHOCTb NPOBOAWTL IKCnepw-
MEHTbI C MPOTOTMMNOM KOPUYMa. BHELLHWI BUA, AaHHOTO
YCTPOMCTBA NPeACTaBAEH Ha pucyHke 1(a). YcTaHOBKa
COCTOMT W3 iBYX OCHOBHbIX YaCTE-3/1EKTPONNABUIbHOM
neun (3MN), B KOTOPOM WKXTa A0 60 Kr NNABUTCA UHAYK-
LLMOHHbIM METOAOM, W YCTPOMCTBA NPUEMA pacnnasa

corium) with structural materials of the melt trap.
However, the methods of simulation of residual energy
release are different. Thus, the NEA-MCCI series of
experiments used the principle of direct transmission
of electric current through the melt as a simulator of
residual energy release, while the VULCANO, LAVA-B
facility, VESTA, VESTA-S, BETA, COMET, COMETA, and
SICOPS experimental facilities use induction heating.
Along with this, in the MOCKA series of experiments,
the residual energy release was modeled using the
reaction of thermite mixtures [3-7].

OBJECT AND RESEARCH METHODS

Of the above facilities, it is necessary to mention
the LAVA-B facility [8], which is operated at the
branch “Institute of Atomic Energy” of the Repub-
lican State Enterprise “National Nuclear Center of
the Republic of Kazakhstan” and provides an oppor-
tunity to conduct experiments with a corium
prototype. The external view of this device is shown
in Figure 1(a). The device consists of two main parts
— an electric melting furnace (EMP), in which the
charge up to 60 kg. is melted by induction method,
and a melt receiving unit (The MRU), into which
the melt from the EMP is poured from a height of
about 1.7 meters. The MRU is an experimental
section with an internal volume of 5.3 m3, in which
a melt trap with thermocouples is installed. The
structural scheme of the melt trap with refractory
blocks is shown in Figure 1(b).

640

b)

PucyHok 1 — BHewHuli 8ud ycmaHosku JIABA-6 (a) u cxema nosywku pacnnasa (b)
/ Figure 1 — External view of LAVA-B facility (a) and scheme of melt trap (b)
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(YMP), B koTopyto camsaetcsa pacnnas 13 MM ¢ Bbico-
Tbl OKono 1,7 metpos. YMNP npeactaBnser coboit akc-
NEPUMEHTA/IbHYIO CEKLMIO, C BHYTPEHHUM 06BbEMOM B
5,3 M3, B KOTOPOM YCTaHOB/NEHa NOBYLIKA pacnaaBa C
Tepmonapamun. KOHCTPYKTMBHAA Cxema JIOBYLUKM pac-
niaga C OrHeynopHbIMM 610KaMM NOKa3aHa Ha PUCYH-
ke 1(b).

Ha faHHOM yCTaHOBKE MPOBOAMINCL IKCMEPUMEHTDI
MO MCCNEeLOBAHMIO B3aMMOAEWCTBMA KOPUYMa C KOH-
CTPYKLMOHHBIMM 3/1eMEHTaMU peakTopa (Kopnycom pe-
aKTopa, 3alMTHOM 060N104KOM U1 T.4.). B 3aBMCMMOCTM
OT CneunduKkM 3KCMEPUMEHTA ANA MMMTAUMM OCTa-
TOYHOTO 3HEProBbIAENEHNA B PacniaBe NPUMEHAUCH
MEeToAbl MHAYKUMOHHOTO M MJ3a3MaTPOHHOIO Harpe-
Ba [9-10]. C nomoLLbl0 KOMNbBIOTEPHOrO MOAENNPOBA=

27

(C]

(C]

Experiments were conducted at this facility to stu-
dy the interaction of corium with reactor structural
elements (reactorvessel, containment, etc.). Depending
on the specifics of the experiment, induction and
plasmatron heating methods were used to simulate
the residual energy release in the melt [9-10]. Using
computer modeling in the ANSYS software package,
the parameters of melt heating and trap elements for
each method were determined (Fig. 2).

The results of computer modeling showed that the
plasmatron heating method, although it contributes
to achieving higher temperatures, but creates a large
temperature gradient throughout the volume of the
melt, heating it locally at the location of plasmatrons.
Induction method creates a more uniform heating

MHAyKTOpa. K TOMY e, C MaTepuanaMm MOLENN LHU-
Wa Kopnyca peakTopa, NMPUMEHEHME WMHAYKLMOHHO-
ro MeToga Kak cnocoba MMUTALMM OCTaTOYHOTO 3Hep-
roBblAENEHMA B pacnnaBe OyAeT TaK e HEeBO3MOX-
HbIM, TaK Kak MHAYKTOp byaeT HarpeBaTb HE TONbKO
CaM pacnaa., HO B MEPBYH OYEPESb BCE YACTU NOBYLU-
KW pacnnaBa M MOLENN AHMLLA, TEM CaMbiM MUCKaXas
TennodusnYeckne napameTpbl NMPOBOAMMOrO 3KCne-
PUMEHTa.

B pabote [12] 6bin npoBeAéH CPaBHUTENbHbIN aHa-
/N3 BCEX M3BECTHbIX METOLOB MMMUTALMM OCTAaTOYHOTO
3HeproBsblAeNeHNs B NPOTOTMNE KopuyMa. bblno noka-
3aHO, YTO OAHUM W3 ONTUMA/IbHbIX METOLOM ABAAETCA
OMMUYECKUIN Harpes.

the optimal methods is ohmic heating.

The purpose of this study was to determine the
effectiveness of the ohmic heating method as a re-
sidual energy release simulator in a prototype corium
compared to induction and plasmatron methods.To
achieve this goal, we chose the computer modeling
method as the main tool. The thermophysical model
for the calculations was created in the ANSYS soft-
ware package based on the scheme of the experimen-
tal melt trap (see Fig. 1(b)), which was used in one
of the experiments at the LAVA-B facility. A specially
designed ohmic heater was used as a method to
simulate thermal heating. Figure 3 shows a view of a
computer model of a melt trap with such a heater.

¥20¢ (99-59) €- 5N

. . 3HaueHua /
HMA B mporpammHom Komnnekce ANSYS 6biam onpe-  pattern, and at the same time, due to the skin effect, Mapametpbi / Parameters Values
[eneHbl MapamMeTpbl HarpeBa pacnaaBa WM 31eMeHTOB  mostly onIy.t.he lateral surface pf the corium is hgated - [IMaMeTp POBOAHHOM CPanU U3 BONbGPAMa, MM
NOBYLUKM ANA KaXkA0ro metoga (puc. 2). [11]. In addition, the melt heating temperature direct- / Diameter of the tungsten wire spiral, mm 10
Temperature Temperature OnviHa, mm / length, mm 2497,3
w 2264 3515 | | BHyTpeHHwit paamnyc cnupanu, mm 94
2040 .[ 3166 / Inner radius of the spiral, mm
1816 2817 Yucno sutkos / number of turns 8
r 1593 2468 Mnowaab nosepxHocTu, mm>/Surface area, m? 1,3804*10°
r 1369 2120 O6bem, mm3/ Volume, mm3 3,4473*10°
1145 1771
922 1422
698 1073
474 724 s
251 I 376
27 (

a)

Pe3ynbTaTbl KOMMbIOTEPHOrO MOAENIMPOBAHMA MNO-
Ka3anu, YTo NNAa3MaTPOHHbIM MEeTOZ Harpeea XOTb U
CnocobCcTBYeT AOCTUMKEHUIO BOee BbICOKMX Temnepa-
TYp, OAHAKO CO3AaET 6ONbLION rPpaANeHT TeMnepaTypbl
no Bcemy 06bEMy pacnniaBa, Harpesas ero JI0KaabHO
B MecTe pPacrnofioXeHua naasmaTpoHoB. NHAYKUMOH-
HbI METOZ, C034aET 6onee paBHOMEPHYIO KapTUHY Ha-
rpeBa, M BMECTE C TeM, 3a CYET CKUH-3PdeKTa, No 60/1b-
LWeMn 4acTu, HarpeBaeTca Wb HOKoBasA NOBEPXHOCTb
Kopuyma [11]. K Tomy e n Temnepatypa Harpesa pac-
NAaBa HaNpPAMYK 3aBUCUT OT CKUH-3OPEKTa, ToNWM-
Ha KOTOPOM, B CBOK O4Yepesb, 3aBUCUT OT MOLLHOCTU

b)
PucyHok 2 — TemnepamypHoe nosae MoOesu A08YWKU pacnaaea npu UHOYKYUOHHOM (a) u
nnasmampoHHom (b) Memodax Haepesa
/ Figure 2 — Temperature field of the melt trap model under induction (a) and plasmatron (b) heating methods

ly depends on the skin effect, the thickness of which,
in turn, depends on the inductor power. In addition,
with the materials of the reactor vessel bottom model,
the use of the induction method as a way to simulate
the residual energy release in the melt will also be
impossible, since the inductor will heat not only the
melt itself, but primarily all parts of the melt trap and
the bottom model, thus distorting the thermophy-
sical parameters of the experiment.

In [12], a comparative analysis of all known methods
for simulating residual energy release in a corium
prototype was carried out. It was shown that one of
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PucyHok 3 — Bud KomnstomepHoli Modesu A08YWKU pacrnaaed ¢ OMUYeCcKUM Hazpesamesnem
/ Figure 3 — View of a computer model of a melt trap with an ohmic heater.
1, 3—6emoH, 2 — necok, 4,5 — ducku u3 AUOKCUOa YUPKOHUSA, 6 — KOpuym, 7 — Hazpeaamens U3 80/bhpama
/1, 3-concrete, 2 -sand, 4,5 - zirconium dioxide disks, 6 — corium, 7 — tungsten heater

Llenblo gaHHOro uccnefoBaHMA ABNANOCL Onpeje-
AnTb 3GHEKTUBHOCTb NPUMEHEHNA METOAA OMUYECKOTO
HarpeBa B KayeCcTBe MMMUTATOPA OCTAaTOYHOrO 3HEpPro-
BblAENEHMA B NPOTOTUMNHOM KOPUYME MO CPABHEHWIO
C MHAYKUMOHHBIM M NNa3MaTPOHHbIM MeTogamn. Ons
AOCTUNKEHUA [OAHHOW LEAW [NaBHbIM MHCTPYMEHTOM
HamK bbin BbIOPAH MeToZ KOMMNbIOTEPHOrO MOAENNPO-
BaHuA. Tennopusnyeckas Mogenb gna pacyétos bbina
co3gaHa B nporpammHom Komnnekce ANSYS Ha ocHoBe
CXeMbl 3KCMEPUMEHTANbHOM NOBYLIKM pacniaBa (cMm.
puc. 1(b)), koTopas ncnonb3osanacb B OAHOM M3 3KC-

To compare the selected method of simulating the
residual energy release with the above studies of
the effectiveness of plasmatron and induction
heating methods, the dimensions and materials of
the trap, as well as the initial conditions and all other
parameters will be identical:

Initial temperature of corium: 2 511°C.

Melt composition: uranium dioxide (UO,) - 33 kg,

zirconium (Zr) — 15 kg,
zirconium dioxide (2r0,) - 3 kg,
12Cr18Ni10T steel -9 kg.

nsk_kz_1993

nskassociation1993




AN0EPHOE WWW.NUCLEAR.KZ WWW.NUCLEAR.KZ ANEPHOE
2@3 OELHECTBO z@j OBLLECTBO
\ogf KA3AXCTAHA ‘o’ KA3ZAXCTAHA

< NepumeHTOB Ha yctaHoBKe JIABA-b. B KauecTse meTosa Heater power: 35 kW. 1000 >
S MOAEeNMpOBaHMA TENJ0BOTO Harpesa WCMOb30Ba/CA Heating time: 30 minutes. * e, N
g CneuuanbHo paspaboTaHHbI OMUYECKMIA HarpesaTesb. = & =
#r  Ha pucyHke 3 1306paéH B1A KOMMLIOTEPHON MOAENN The thermophysical parameters of corium and = = o &
:T NOBYLKM pacnaaBa C TaKMM HarpeBaTeNem. tungsten were taken from sources [9] and [13], res- . i ® - '~... A
2 [na cpaBHeHUA BbIGPAHHOrO MeToAa MMMUTaUMK oc-  pectively. = Ll e . .5 o S

TaTOYHOrO 3HEProBbIAENEHNA C BblEYKA3aHHbIMU UC-
CnepoBaHnAMM 3OGEKTUBHOCTU NPUMEHEHMA NNa3ma-
TPOHHOTO M MHAYKLMOHHOTO METOZO0B Harpesa, pasme-
Pbl U MaTeEPUanbl OBYLLKM, a TaK e HaYa/bHble YCno-
BMA U BCe OCTa/IbHble NapaMeTpbl ByayT MAEHTUYHbI:

HayanbHaa Temnepatypa kopuyma: 2 511°C.
Cocras pacnnasa: gnokeug ypara (UO,) — 33 kr.,,
LMPKOHWUIA (Zr) — 15 Kr.,
AVOKCUA UMPKOHKA (Zr0,) - 3 Kr.,
ctanb 12X18H10T — 9 Kr.
MowwHocTb HarpesaTens: 35 KBT.
Bpema HarpeBa: 30 MUHYT.

Tennodusnyeckme napameTpbl Kopuyma u Bonbdpa-
Ma 6bInM B3ATbl U3 UCTOYHMKOB [9] 1 [13] cooTBETCTBEH-
HO.

PE3Y/IbTATDI
KOMIMbIOTEPHOIO MOAENUPOBAHUA
OCTATOYHOI'O SHEPrOBbIAENEHMA
B PACN/IABE
HA YCTAHOBKE «/1ABA-b»

Kak BMAHO M3 pUCYHKa 4, TemnepaTypHoe none Ko-
pUyma pacnpeaeneHo paBHOMEPHO MO BCeMy 0OBEMY.
MaKcMManbHaa M MUHMMANbHAA TeMnepaTypHble no-
Ka3aTenu pacnnasa npy Harpese OMMYECKMM METOLOM
coctaBuan 2 721°C n 2 486°C cooTBETCTBEHHO.

[nA CpaBHEHWA MHTEHCMBHOCTM M PABHOMEPHOCTM
Harpesa pacnsiasa Npu NPUMEHEHUU OMUYECKOTO Ha-
rpesaTens, N1a3MaTPOHHOMO U MHAYKLUMOHHOMO MeToaa
MMUTALMM OCTaTOMHOTO 3HEProBblaeneHna bbiio npo-
BEZEHO CpaBHeHWe pacnpeseneHns 3HaYeHuin Temne-
paTypbl MO CEYEHUIO pacnaaBa ANA KaXK4Oro U3 MeTo-
[0B (pUCyHOK 5).

Ha pucyHke 5 BMAHO, Y4TO NPM OMMYECKOM Harpese
KOpMyma pa3HOCTb TemnepaTypbl pacniasBa B LEHTpe
M BBAM3N CTEHOK NIOBYLIKM OTHOCUTENbHO HEBE/MKA
(okono 300°C), # KapTMHa pacnpeaeneHus TennoBoro
nonA pacnsiasa KOpMyma paBHOMEPHEE MO CPAaBHEHWIO
C OAHHbIMKM MAA3MATPOHHOMO U MHAYKLMOHHOMO Ha-
rpesa. Kpome Toro temnepatypbl, AOCTUTHYTbIE OMM-
YECKMM HarpeBoM, 3HAYMTENbHO Bbile TemnepaTypbl
Harpesa MHAYKLMOHHbIM MeToZoM. K ToMy e, 33 CYET
M3MEHEHMA BHYTPEHHEro paguyca HarpesaTtens, ecTtb
BO3MOXHOCTb NO/My4nUTb 6Gonee paBHOMEpPHOe Tem-
nepatypHoe none (pacnpegeneHne TemnepaTtypbl B
06bEMe Kopuyma).

RESULTS
OF COMPUTER MODELING
OF RESIDUAL ENERGY RELEASE
IN THE MELT AT THE LAVA-B FACILITY

As can be seen from Figure 4, the temperature field
of the corium is distributed uniformly throughout
the volume. The maximum and minimum tempe-
rature values of the melt when heated by the ohmic
method were 2 721°C and 2 486°C, respectively.

In order to compare the intensity and uniformity
of melt heating by applying the ohmic heater,
plasmatron and induction method to simulate
the residual energy release, the distribution of

Temperature
Contour 1

l 2721
2451
2182
1913
1643
1374

1104
835

566
I 296
- 27

(C]

PucyHok 4 -
TemnepamypHoe none YIP npu Hazpese omu4ecKum
memodom / Figure 4 — The MRU temperature field
during ohmic heating.

temperature values across the melt cross-section for
each method was compared (Figure 5).

Figure 5 shows that in the case of ohmic heating
of corium, the difference of melt temperature in
the center and near the trap walls is relatively small
(about 300°C), and the thermal field distribution
pattern of corium melt is more uniform compared
with the data of plasmatron and induction heating.
In addition, the temperatures achieved by ohmic
heating are much higher than that of induction

AdepHoe obuwjecmeo KaszaxcmaHa

a s s mm ® S8 =8

Temueparypa, 'C
g

0 0,01 0,02 0,03 004 0,03 0,

s
LA LTRSS

o

06 0,07 0,08 0,09 0.1 011 0,12 0,13

Cevenne paciiiaBa, M

¥ TEAIMATPORKELIN HATPCR

& OMINECKNI HAFPOR MIIVEToP

PucyHok 5 — [pachuk pacnpedeneHus 3HayeHuli memnepamypsl 8 pacnaase npu Hazpese naa3mMampoHHbIM,
OMUYeCKUM U UHOYKUUOHHbIMU memodamu [10] / Figure 5 — Graph of distribution of temperature values
in the melt during heating by plasmatron, ohmic and induction methods [10]

3AKNTIOMEHUE

B npepactasneHHoM paboTe npuBeneHbl pesynbTa-
Tbl KOMMbIOTEPHOTO MOAENVMPOBAHUA B MPOrPAMMHOM
komnnekce ANSYS npouecca MMWUTaLUKM OCTaTOYHOrO
3HeprosbligeneHna B Kopuyme Ha yctaHosKe JIABA-b
METOAOM OMMYECKOro Harpesa. YCTaHOBNEHO pac-
npesaeneHve Tenaosoro nons B obbéme pacnnasa. B
CpaBHEHMM C NNA3MATPOHHLIM U UHAYKLMOHHbIM Me-
TOgAaMM HarpeBa B paboTte nokasaHa 3¢dEKTUBHOCTb
NPMMEHEHWA OMMWYECKOrO Harpeea ANA MMUTALMK
OCTaTOYHOrO 3HEProBbIAENEHNA B KOPUYME Npu n3yye-
HUW NPOLLECCOB BHEKOPNYCHOM aBapum Ha AIC npw no-
KaAu3auuMm KOpMyma B NIOBYLIKe pacnnaea. Pesynb-
TaTbl PaAcyéTOB MOKAa3anW, 4To BO BpPemA MpPUMEHe-
HUA OMMYECKOro HarpeBaTens (cnupanbHoi Gopmbi)
ANA UMWTALMM OCTAaTOYHOrO 3HEproBblAeNeHna pacn-
NaB HarpesaeTcA 6onee PaBHOMEPHO NO CPABHEHWIO C
WHAYKUMOHHBIM M NNa3MaTPOHHbIMU METOAAMM.

Ba)XHbIM NpenMMyLLeCTBOM OMMYECKOr0 MEeToAa AB-
NAETCA BAaPMATUBHOCTb BbIMONHEHUA KOHCTPYKLMM Ha-
rpesatens. bnarofapa cBoeit BapMaTUBHOCTM OMMUYEC-
KU METOZ, MOXET MPUMEHATLCA BO MHOTMX 3KCMepw-
MEHTaX N0 MOAENMPOBAHMIO TAXKENOW aBapum Ha AIC,
TaK KaK NO3BONAET M3MEHATb XapaKTep Harpesa pacn-
NaBa, MEHAA reoMeTpuyeckne napameTpbl Harpesa-
TEeNA 1 ero pacnonoXxeHue B NOBYLLKe.

heating. In addition, by changing the internal radius
of the heater, it is possible to obtain a more uniform
temperature field (temperature distribution in the
volume of corium).

CONCLUSION

The paper presents the results of computer
modeling in the ANSYS software package of the
process of simulation of residual energy release in
corium at the LAVA-B facility by the ohmic heating
method. The distribution of the thermal field in
the melt volume is established. In comparison with
plasmatron and induction heating methods, the
paper shows the efficiency of application of ohmic
heating for simulation of residual energy release
in corium when studying the processes of out-of-
vessel accident at NPP when corium is localized in
the melt trap. The results of calculations have shown
that during application of the ohmic heater (spiral
shape) for simulation of residual energy release
the melt is heated more uniformly in comparison
with induction and plasmatron methods.

An important advantage of the ohmic method
is the variability of the heater design. Due to its
variability, the ohmic method can be used in many
experiments on modeling a severe accident at NPPs,
since it allows changing the character of melt heating

nsk_kz_1993

nskassociation1993




Q AOEPHOE WWW.NUCLEAR.KZ WWW.NUCLEAR.KZ Q ﬂﬂEPHOE
f@! OBLUECTBO r@j OBLECTBO
\og/ KA3AXCTAHA \on’ KA3AXCTAHA
Pabota BbinonHeHa npu ¢uHaHCcOBOM noagepxke by changing the geometrical parameters of the O
% MuHucTepcTBa aHepreTMkM Pecnybamkm KasaxctaH no  heater and its location in the trap. nAHTAH BP MMAI TM nTI E
g Teme BR24792713 «Pa3suTie aTOMHOW 3HEpreTUKM B This research was funded by the Ministry of Energy =
& Pecnybnuke Kasaxcram». of the Republic of Kazakhstan within the frame- CU‘M HTM"“HL’MH” bIKl ﬂETEKTOPﬂ'bIHl &
- work of the scientific and technical program “De- =
§ CMUCOK UCNO/Ib30BAHHOW IUTEPATYPbI velopment of Atomic Energy in the Republic of CM nATTAMACbI S

1. Vasiliev Yu.S. Studies of the consequences of severe
accidents of water-cooled nuclear power reactors
under the COTELS project // Bulletin NNC RK.-2022.-
Vol.1.-P.5-17.

2. Fink J.K., Thompson D.H., Spencer B.W., Sehgal B.R.
Aerosol and melt chemistry in the ACE molten core-
concrete interaction experiments//High Temperature
and Materials Science, 1995, Vol. 33(1), pp. 51-76.

3. Journeau C., Piluso P., Haquet J.F. Two-dimensional
interaction of oxidic corium with concretes: The
VULCANO VB test series. Annals of Nuclear Energy,
2009, Vol. 36, pp.1597-1613.

4. Farmer M.T., Kilsdonk D.J., and Aeschlimann R.W.
Corium Coolability under Ex-Vessel Accident Con-
ditions for LWRs. Nuclear Eng. Technology. 2009, Vol.
41, pp.575-602.

5. bekmynanH M.K., laHosnues [A.A., Akaes A.C. Uc-
CNeAoBaHune TEMOMU30NALMOHHbIX CBOMCTB Kopnyca
npMemMa pacnnaBa 3KCNepUMEHTANbHON YCTaHOBKM
«NABA-B». BecTHuk HALL PK. 2019; (1):66-71. https://
doi.org/10.52676/1729-7885-2019-1-66-71

6. Toneyb6ekos K.O., XaxkungunHos A.C., Akaes A.C. Mo-
AEeNVpPOBaHWe MHAYKLMOHHOMO Harpesa npu UMMUTa-
LM OCTATOYHOTO SHEPrOBbIAENEHUA B KOPUYME MPK
B3aMMOZLENCTBUM C KAPOMPOUYHbIMK MaTepuanamm.
BecTtHuk HAL, PK. Bbinyck 1, mapt 2021. https://doi.
org/10.52676/1729-7885-2021-1-9-14

7. baknaHos B.B., HaaHoB B.C., Manbiwesa E.B. 3kc-
NepUMEHTaNIbHOEe UCCNEA0BaHME NPOLECCOB MpPU
YAEPKAHUM pacniaBa KOpUyma B KOpnyce peakTopa
(INVECOR). BectHuk HALL PK, 2009, Bbin. 1(37), pp.
55-66.

8. Toneybekos K.O., baknaHos B.B., Akaes A.C. Mogae-
JIMPOBaHME NPOLECCa OCTATOYHOTO 3HeproBblaene-
HUA B KOopuyme Ha yctaHoBke «JIABA-B». Recent
Contributions to Physics. Vol. 2 (81), 2022.

9. Skakov M.K., Baklanov V.V., Nurpaissova G.S. Analysis
of methods for simulating the decay heat in corium
when modeling a severe accidents at nuclear power
plant. Eurasian Physical Technical Journal, march
2024, Vol. 21, No. 1 (47), pp. 57-66. https://doi.
org/10.31489/2024 No1/57

10. VYe. Zinoviev. Thermophysical properties of metals
at high temperatures, (Metallurgy, 1989)

Kazakhstan” (IRN - BR24792713).

REFERENCES

[ERN

. Vasiliev Yu.S. Studies of the consequences of
severe accidents of water-cooled nuclear power
reactors under the COTELS project // Bulletin NNC
RK.-2022.-Vol.1.-P.5-17.

2. Fink J.K., Thompson D.H., Spencer B.W., Sehgal B.R.
Aerosol and melt chemistry in the ACE molten co-
re-concrete interaction experiments//High Tem-
perature and Materials Science, 1995, Vol. 33(1),
pp. 51-76.

3. Journeau C,, Piluso P., Haquet J.F. Two-dimensional
interaction of oxidic corium with concretes: The
VULCANO VB test series. Annals of Nuclear Energy,
2009, Vol. 36, pp.1597-1613.

4. Farmer M.T., Kilsdonk D.J., and Aeschlimann R.W.
Corium Coolability under Ex-Vessel Accident Con-
ditions for LWRs. Nuclear Eng. Technology. 2009,
Vol. 41, pp.575-602.

5. Bekmuldin M.K., Ganovichev D.A., Akayev A.S. Stu-
dy of thermal insulation properties of the melt
receiving body of the LAVA-B experimental facility.
Bulletin of the NNC RK. 2019;(1):66-71. https://
doi.org/10.52676/1729-7885-2019-1-66-71

6. Toleubekov K.O., Khazhidinov A.S., Akayev A.S.
Modeling of induction heating when simulating
residual energy release in corium during inte-
raction with heat-resistant materials. Bulletin
of the NNC RK. Issue 1, March 2021. https://doi.
org/10.52676/1729-7885-2021-1-9-14

7. Baklanov V.V., Zhdanov V.S., Malysheva E.V. Experi-
mental study of processes during corium melt
retention in the reactor vessel (INVECOR). Bulletin
of the NNC RK, 2009, Issue. 1(37), pp. 55-66.

8. Toleubekov K.O., Baklanov V.V., Akayev A.S. Mode-
ling of the process of residual energy release in
corium at the LAVA-B facility. Recent Contributions
to Physics. Vol. 2 (81), 2022.

9. Skakov M.K., Baklanov V.V., Nurpaissova G.S. Analy-
sis of methods for simulating the decay heat in
corium when modeling a severe accidents at nuc-
lear power plant. Eurasian Physical Technical Jour-
nal, march 2024, Vol. 21, No. 1 (47), pp. 57-66.
https://doi.org/10.31489/2024 No1/57

10. VYe. Zinoviev. Thermophysical properties of

metals at high temperatures, (Metallurgy, 1989)

AdepHoe obwiecmeo KazaxcmaHa

Caburosa P.P., Ceetaues C.H., Mpo3oposa U.B., Nonos 0.A.
KP ¥AO PMK «ATOM 3HEPruAChl MHCTUTYTbIHbIHY Guanansl, KazakctaH, KypyaTtos K.

Kasipri yakbiTta MoHTe-Kapno agiciH KongaHa oTbipbin, Aan4ik OafgapnamanapbiH KOAZAHY apKbiibl
ramMa-CneKkTpoOMeTpua macenenepi TMiMai wewineai: 3epTTenetiH yAri maTepuanbiHgafbl raMma-cayne-
NepAiH e34iriHeH XyTblNyblHA Ty3eTynep ecenTenin, Taxipubenik xafgannap 6onkaHagbl. AtanfaH agicTi
KONZaHy enwey KesiHae navfanaHblNaTbiH AETEKTOPAbIH, €CENTENTEH XKaHe BepudUKaLMANaHFaH MOLENH,
COHAAMN-aK YATiHiH reoMeTpUANbIK KaHe GU3MKANbIK NapaMeTpaepiH (MaTepuangbib, TbiFbi3AblFbIH) KaxKeT
eTesi. MogenbaiH BepudUKaLMACh AETEKTOPAbIH Byiip KaHe COHFbl KaknakTapbl beTTepiHe AewiHri ap-
TYPAI KAWbIKTLIKTAP MEH 3HEepPruanap ywWwiH raMma-KBaHTTapAbl TipKey TUIMAINITIHIH, 3KCNEPUMEHTTIK MIH-
AepiH any HaTUKenepi bobIHLWA Kyprisinesi.

Byn xymbic 1.5'x1.5" enwemai LaBr, CUMHTUANAUMANDIK AETEKTOPbIHbIH CMNaTTamanay HatuxenepiHe
KOHe TipKey TUiMAiniriHe CbipTKbl GAKTOPNAPAbIH 9CEPIH IKCMEPUMEHTTIK 3epTTEYre apHaifaH.

3epTTey HaTUXKeCiHAE AETEKTOPAbIH *Kayan 6epy GyHKUMACHI 3epTTENi, KPUCTaNAbIH TEOMETPUANDIK Op-
TaCblHbIH, OPHbl aHbIKTaNAbl XJHE e/ley lapTTapblHa OainaHbICTbl AETEKTOPAbl NaifanaHy 60oWbliHWA
yCbIHbICTap bepinai.

KIPICNE

EcenTeyiw peTtektop moaeni meH MoHTe-Kapno agiciHe HerisgenreH AanAik G6afmapnama Kypaeni reo-
METPUANBIK MiWiHAep MeH JpTYpPAi Kypamabl yArinepre apHanfaH Kenempii Kanubpney Kesmepi KOK
)afpannapaa CaHAbIK raMMa-CNeKTPOMETPUANBIK TanAayAbl auTapabiKTan xeHningeteai [1-3].

EcenTeyiw mopgenb Kacay YyWiH AeTEKTOPAblH, reOMeTpuUANblK NapameTpiaepi Typanbl aknapat KaxerT,
Bipak eHAipywi byn ManimeTTepai TONbIK Kenemae ycbiHbanabl. Mbicanbl, KpUCTaNA MeH AETEKTOP Kakna-
FbIHbIH, apacblHAafbl KAWbIKTbIK Benricis, an byn napameTp MoAeNbAeYy HaTUXKeNepiHe alnTapabiKTal acep
eteni [4].

KpuctannablH AETEKTOP KaKnafblHa KaTbICTbl OPHbIH 3KCNEPUMEHTaNAbl TYPAE, AFHU AeTEKTOPAbIH, Kanunb-
pney Ke3iHiH KaknakKa KaTbICTbl 9pTYpAi OpbiHAAPbIHAA TipKey TUMIMAINITiH 3epTTey apKblabl aHbIKTayFa 60-
nagpl.

FaMMa-KBaHTTapAbl SHEPTUACHI € 6ap HYKTENiK Kannbpney Kesi ywWiH Tipkey TMimainiri mbiHa popmyna 60oii-

biHWa ecenTeneai [5]: S
o(E, )=

tr -p-A
MyHZafbl S — GOTONMK ayAaHbl, CanbiCTbipMansl bipnikTepae;
t = «Tipi» e/iwey yakpiTbl, CeK;
p — raMMa-KBaHTTapAbIH 6ip biAblpay Ke3iHAe Wbifybl, CAAbICTbIPManbI bipnikTepae;
A —enuwey KesiHaeri kanubpney KesiHiH 6enceHainiri, bk.

HET3r1 bNIM

[NeTtekTopabiH, cunattamackl Canberra Inspector-2000 ramma-cneKTPOMETPiHIH, KypambliHAA KYprisingi,
Oyn ywin 122-1 408 k3B anana3oHAafrbl ramma-cayneneHy sHepruanapbiHa apHanfaH ¥’Cs xaHe *?Eu cTan-
AApTTbl ramma-Kkesaepi nangananbinabl (OCMM-3-2 KUbIHTbIFbIHAH).

FaMMa-KBaHTTapAblH, dHepruacbiHa €(E) aHe Ke3 OeH AEeTEKTOP apacbiHAAfbl KAWbIKTbIKKA Toyengi-
NiriH any ywix (1-cypet) aHepreTUKanblk Cbi3bikTap boibiHwa 122, 244, 344, 662, 778, 964, 1 408 K3B aHep-
rManapaa Kanubpney KesdepiHiH yw peT enlweynepi XKyprisingi. Onwemaep AeTeKTOp KaknafbiHbIH OeTi-
HeH 2-25 CM KalbIKTbIKTa OPbIHAANAbl. ©nWeynepaiH canbiCTbipManbl Ke3aencok Kateci 1,0%-aaH acnangpbi.
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Cypem 1. dpmypani Kawslikmelkmap ywiH (E) mayendiniai

[leTekTopabl (LaBr3 KPUCTaNbiH) OHbIH Byiip KaHe COHfbl beTTepiHeH cunatray ywiH 2’Cs kanubpney
Ke3i nainpganaHbingbl. CMnatrama [AETEKTOp KaKnafblHblH COHFbl Hemece OyiWip beTiHe napannens 5mm
KaJaMMEH Ke3fi *KblI/KbITY Ke3iHae Kyprisingi. CoHfbl XaFfblHAH CMNATTay YWiH K63 6eH AeTEeKTOp Kaknafbl
apacblHAafbl KaWbIKTbiIK 50 mm 6onabl. JeTektopablH (KpucTangbiH) OyMip KafblH cunaTtray YWiH Kes
[eTEKTOP KaKnafblHbIH, Oyiip 6eTiHeH 30 MM KalLbIKTbIKTA KaHe AETEKTOP KaknafbiHbiH 6eTiHeH 40 mm
TOMeH opHaTbinAbl. Keneci enweyaeH KeriH Ke3 AeTEKTOP OCiHE Napannenb 5 MM KOFapbl *KblMKbIAbI.

13Cs ke3iH opHanacTbipfaH Kesgeri sHepruacbl 662 KB raMma-KBaHTTapAbl aHbIKTAy TUIMAINITiHIH, anblH-
FaH Toyenainiktepi 2a oaHe 26 cypeTTepiHAe KepceTinreH. KpucTannmbiH reoMeTpuanbiK LEHTPI Tipkey
TUIMZINITIHIH  Y1ecTipiMiHIH MaKCMMyMAapbliHblH, OPHbIMEH aHbIKTanAbl. Kpuctann oci getekTop Kak-
NafblHbIH, OpTacbliHa calKkec Kenedi. Kpuctann GuikTiriHiH, )apTbickl 19,05 MM 601aTbIHbIH XaHe KpuCTan-
AblH byRipiHaeri TMiMAinikTi 6enyaiH MakCMMyMbl AETEKTOP KaknafblHAH 21 MM KalUbIKTbIKTa €KEHiH ecKe-
PeoTbIPbIN, KPUCTAN MEH KOFapblAaH AETEKTOP KaKnafbl apacblHAafbl caHblnay 6onybl Kepek. 2 Mm. byn
Haranay 3epTTeyNepMeH caiikec Keneai [4].
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4
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Cypem 2. B37Cs ke3iH demekmopObiH wemki (a) #aHe bylipnix (b) #arFbIHAH HbIAHLIMKAHOA € mayendiniai

CUMHTUANALMANDBIK, AETEKTOpPNAp TemnepaTypaHbliH, ©3repyiHe, COHAAN-aK Keibip 3NeKTPOHAbIK MyMm-
KiHAiKTepre (KOPEKTeHAIpy KepHeyiHiH e3repyi, 3apaATbiH KMHaKTanybl) [6] acep eTeTiHAIKTEH, aHepru-
AHbl Kannbpney yakblT eTe Kene e3repyi MyMKiH. [leTeKTOpAbIH, KYMbIC YaKbITbIHbIH, 3HEPTUAHbI Kanubp-
Neyre aCepiH 3epTTey KYMbIC KyHi 6oibl 7Cs Kanubpney KesiHiH CNekTpAepiH Y34iKCi3 enlwey apKbiabl
Kyprisingi. Ikcnosmuma yakbitbl 300 kaHe 600 cek, Ke3aeH AETEKTOP KaKnafblHa AEWiHT KalWbIKTbIK
100 mm.

AnblHFaH ManimeTTepre CaMKec, CMEKTPOMETPAIH 6 cafaT XKYMbIC iCTEreHiHAe, AETEKTOPAbIH, TUIMAiniri
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KaTenik LWeriHae e3repreH ok, bipak 662 KB aHepruacel 6ap WbIHHbIH, LeHTpouai 20 KB TemeH aHeprus-
Nbl BeniriHe bIfbICKaH. cnekTp. Makcumanapl gpeind Koingamabiebl (3-cypeT) *KymbICTbIH BipiHWI caraTbiHAA
baliKanabl, COAaH KeWiH yaKbIT ©TKeH CaiblH TemeHaenai. Ocbinaiwa, benceHainiri TemeH yarinepai 6ip
PETTiK y3aK Mep3imai enwey ywiH LaBr, AeTeKTOPbIH NaitAanaHy KibiH 60/bin KepiHes.

100

0,1 T T T T T
0 1 2 3 4 5 6 7

Cypem 3. Mymeic KyHi iwiHOe 3HepauaHbl Kanubpneydin Opeligi

CoHbIMeH KaTap, COyNeNeHreH HWKeNb MeH HUXPOMAbl GenceHAipy MHAMKATOPAAPbIH 6/Wey apKblabl
CNEKTPOMETPAI KYKTeYAiH TipKey TWimginiriHe acepiH 3eptrey Xyprisingi. PoHAbIK cayneneHyai esrepty
apKbIbl CNEKTPOMETPAIH, XKYKTEMECI apTTbl: AETEKTOP KaKNafbl MEH OHblH, apacbiHAAFbl KALIbIKTbIKTbI ©3-
repte oTbipbin, °Co KocbiMLIa HYKTENiK Ke3i (ramma cbi3bikTapbl 1173, 1332 KB) Kocbingbl. 4-cypeTre Hu-
Kenb (*8Co n3oTonbl, ramma Cbi3bifbl 810 KB) aHe Huxpom (*2Cr n3oTonbl, ramma cbi3biFbl 320 KB) nHAMKa-
TOpAapbl YWiH CNEKTPOMETPAIH KYKTEMECIHE CaHay KbINAAaMAbIFbIHbIH, Tayenginiri kepcetinreH. CypeTrteH

1.05 - |
] ¢ 320 k3B

1.03

1.02 -

ST A

099 T T T T T T T T T T T T 1
0 2 4 6 8
Cypem 4. domonukadarsl caHAy #blAOAMObIFbIHbIH CIEKMpPOMemp HykmemeciHe mayendiniei

Kepyre 6onagbl, CNEKTPOMETPAIH XYKTEMECI apTKaH CaiblH CaHay bligamablFbl (Tipkey Tuimainiri) ap-
Tafbl, aN CaHAy XbINAAMADbIFbIHbIH, 6CY bINAAMAbIFbI Ka3blNFAaH IHEPrMA AMANa3oHbIHA KaHe (QOHABIK,
IMUTEHTTIH IHepruacbiHa Tayenai 6onaabl.

Onweynep HITUNKECIHIH, KillipeK KaTeniriHe KON eTKi3y YLWiH CNeKTPOMETPAiH, XKyKTemeci 3-4% wekTenyi
Kepek.
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© 122-peH 1408 Kk3B-Ka AeitiHri sHeprua auanasoHbiHaa LaBr (Ce) 1.5'x 1.5" CUMHTUANAUMANBIK AETEKTO- CUMHTMHMUMOHHOFO OF A LANTHANUM BROMIDE =
¥ PbIH CMNATTAy XKYPFi3ingi. IKCNEPUMEHTTIK 3epTTeynep HITUNKeCiHAE AETeKTOp KaKnafblHA KaTbICTbl Jp- AETEKTOPA &
@  TYPAi K63 no3nuuanapbl YWiH Tipkey TUIMAINIrIHIH 3HepreTukanbik ToyendinikTepi anblHAbl. [JeTekTop TM”A BPOMM,U,A I'IAHTAHA SClNTlI_LAT|ON DETECTOR A
§ KaKnafblHa KATbICTbl KPUCTANAblH FEOMETPUANDIK LEHTPIHIH OPHbl aHbIKTanAbl. Kpuctann meH AeTekTop S

KaKknafbl apacbiHAAFbl KAWbIKTbIK 2 MM 60n4bl.

HymbIC KyHi OapbiCbiHAA CNEKTPAIH bIFbICYbl 3epTTeNAi. 3epTTey HITUXKenepi AeTeKTopAbl TeMeH
BenceHainiri 6ap ynrinepai Ken cafatTbiK 6/Wey KesiHAe nanganaHy KUblH eKeHiH KepceTTi, byn aHepreTu-
KanblK Kannbpneyain apendiHe 6anaHbICTbI.

COHbIMEH KaTap, CNEeKTPOMETPAIK KONAbIH, KYKTEMECIHIH ramma-cayneneHyai Tipkey TmimainiriHe acepi
3epTTengi. byn 3eptreynepdid, HaTuKenepi OOMbIHWA CNEKTPOMETP KyKTemeci 3%-4aH acnaybl Kepek
[lereH ycblHbIC 6epingi, eMTKeHi byn Tipkey TUIMAINIMIH caKTay YWiH OHTaMAbl WapT 601bIN Tabblnagbl.

3epTTey HaTUXKeNepi AeTeKTOpAblH, ecenteyill MoAeNiH BepuduKaumanay ywiH KongaHbinabl, 6yn OHbIH,
KYMbIC MapaMeTpaepiH HaKTblaay KaHe Bonalwak 3epTreynepae ASNA4IK NeH CEeHIMAINIKTI apTTbipyfa MyM-
KiHAiK 6epeai.

ANfbIC

Byn 3eptreynep KaszakcTaH PecnybauMKacbiHbiH JHepreTMka MWHMUCTPAIriHiH «KasakctaH Pecnybauka-
CbiHAA aTOM 3HepPreTMKacbiH AaMbITy» FbIIbIMU-TEXHUKANbIK bafmaapnamacskl (MPH — BR24792713) asacbiHAa
Xy3ere acTbl.
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AdepHoe obujecmeo KaszaxcmaHa

Caburosa P.P., Ceetaues C.H.,
Mpo3oposa WU.B., NMonos 0.A.
®unnan «MHCTUTYT ATOMHOM IHEPTUN»
PrM HAL PK, r. KypuaTos, KasaxcTaH

B HacToALLee BpemA 33ia4M raMMa-CEKTPOMETPUHM 3¢-
GEKTMBHO peLUaoTca NPy UCMONb30BaHWM MPELU3NOHHBIX
Nporpamm, mcnonb3yrowmx metos MoHTe-Kapno: paccum-
TbIBAOTCA NOMNPABKM Ha CAMONMOI/IOLLEHNE FaMMa-KBAHTOB B
MaTepuane uccneaymoro 0bpasLia, NPOrHO3UPYHTCA YCo-
BMA 3KCNepuMeHTa. [laHHbIN MeTog, TpebyeT Hannume pac-
YeTHOW BepUPULMPOBAHHON MOAENN UCMOb3YEMOTO NPU
M3MEPEHUAX AETEKTOPA U reOMeTpUYEcKue 1 Gusnyeckune
(nnotHoCTb MaTepuna) NnapameTpbl 06pasua. Bepudukaums
MOAENM MOXKET ObiTb NPOBEAEHA MO Pe3y/bTaTamM Xapak-
TEPM3aLMM — NOJYYEHUIO SKCMEPUMEHTA/IbHBIX 3HAYEHMI
3$GEKTUBHOCTU PETUCTPALMM FAMMA-KBAHTOB AETEKTOPOM
BNIA PA3NINYHbIX SHEPTUI U PACCTOAHMIA OT UCTOYHMKA 0 60-
KOBOW ¥ TOPLLEBOI NOBEPXHOCTEN KPbILLKM AETEKTOPA.

[JaHHaa paboTta noceALWeHa pe3ynbTaTaM XapaKTe-
PU3aLMN CUMHTUNIALMOHHOTO AeTeKTopa LaBr, ¢ pas-
mepamu Kpuctanna 1.5'x1.5" n akcnepumeHTanbHoOMy
WCCNeS0BAHUIO BAMAHUA BHELWHUX (aAKTOPOB Ha 3¢-
deKTMBHOCTb perncTpaumn. B pesynbrate pabot uccne-
L0BaHa GYHKUMA OTKAMKA LETEKTOPA, ONPeseneHo no-
NOKEHMe reOMETPUYECKOrO LeHTPa KPUCTANNA U AaHbl
PEKOMEHZALMM NO UCMONb30BAHMIO AETEKTOPA B 3aBU-
CMMOCTU OT YCNOBMI N3MEPEHUA.

BBEJEHME

Hanuumne pacyeTHOM mogenn LEeTeKTopa M npeuu-
3MOHHOM NPOrpammbl, OCHOBAaHHOM Ha MeToge MOoH-
Te-Kapno, cywectBeHHO obneryaet npoBeaeHne Koau-
YeCTBEHHOMO raMMa-CNeKTPOMETPUYECKOrO aHaNMU3a
06pa3L0B CNOXKHOM reOMETPUYECKON GOPMbI U Pa3/INY-
HOTO COCTaBa, /17 KOTOPbIX He NPeAYCMOTPEHbI 06beM-
Hble KaNMBbPOBOYHbIE UCTOYHMKM [1-3].

[na co3naHva pacyeTHoOW Mogenn HeobxoanMmMo 3HaTb
reoMeTpUyecKne NapameTpbl AeTeKTopa, MHGopMaLms o
KOTOPbIX He NPeAoCTaBAAeTCA NPOWU3BOAUTENEM B MOJ-
HOM obbeme. Tak, Hanpumep, HEM3BECTHO PACCTOAHME
MEeXAY KPUCTANNIOM U KPbILIKOW AETEKTOPA, KOTOPOE 3Ha-
YATENbHO BAMAET HA PEe3y/abTaT MoAeMpoBaHua [4]. Mo-
JIOXKEHME KPUCTaNNa OTHOCWUTENIbHO KPbILKKU AEeTeKTopa
MOHO ONPeAEeNUTb IKCNIEPUMEHTA/IbHO C NMOMOLLBIO Xa-
paKTepu3aLmm — nccnesoBaHna 3QPEKTUBHOCTU Pernct-
paLymM AETEKTOPA NPY PA3/IMYHBIX NONOKEHUAX Kannbpo-
BOYHOrO MCTOYHMKA OTHOCUTE/IbHO KPbILIKM AETEKTOPA.

Sabitova R.R., Svetachev S.N.,
Prozorova I.V., Popov Yu.A.
Institute of Atomic Energy Branch of NNC RK,
Kurchatov, Kazakhstan

Nowadays, gamma-spectrometry problems are ef-
fectively solved using precision programs that use
the Monte Carlo method: corrections for self-absor-
ption of gamma-quanta in the material of the
sample under study are calculated, and experimental
conditions are predicted. This method requires a
calculated verified model of the detector used for
measurements and geometric and physical (material
density) parameters of the sample. Verification of
the model can be carried out by the results of cha-
racterization — obtaining experimental values of gam-
ma-quanta registration efficiency by the detector
for different energies and distances from the source
to the side and end surfaces of the detector cover.

This work is devoted to the results of characteriza-
tion of the LaBr, scintillation detector with the crystal
dimensions 1.5'x1.5" and experimental investiga-
tion of the influence of external factors on the
registration efficiency. As a result, the response func-
tion of the detector was investigated, the position
of the geometrical center of the crystal was deter-
mined and recommendations on the use of the de-
tector depending on the measurement conditions
were given.

INTRODUCTION

The availability of a detector calculation model
and a precision program based on the Monte Carlo
method significantly facilitates quantitative gamma-
spectrometric analysis of samples of complex
geometric shape and different composition, for which
no volumetric calibration sources are provided [1-3].

In order to create a computational model, it is
necessary to know the geometrical parameters of the
detector, the information about which is not provided
by the manufacturer in full. For example, the distance
between the crystal and the detector cover is un-
known, which significantly affects the modeling
result [4]. The position of the crystal relative to the
detector cover can be determined experimentally by
characterization — study of the detector registration
efficiency at different positions of the calibration
source in relation to the detector cover.
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9 PeKTUBHOCTb PErNCTPALMM TAMMA-KBAHTOB 3HEp-
TMW € ANA TOYEYHOTO KaIMBPOBOYHOrO UCTOYHMKA pac-
cYmMTbIBaeTCs Kak [5]:

g(Ey):

roe S—nnowanb GoTonuKka, OTH. es.;
t — «©knBOE» BPEMA U3MepeHus, C;
P — BbIXOZ raMMa-KBaHTOB Ha pacnag, oTH. ef.;
A — aKTMBHOCTb Ka/IMBPOBOYHOTO UCTOYHMKA Ha
MOMEHT U3MepeHua, bk.

OCHOBHAA YACTb

XapaKTepusaumsa LeTeKTopa MpoBefeHa B COCTaBe
ramma-cnektpomeTpa Canberra Inspector-2000 ¢ no-
MOLLbo 06pa3LOBbIX CTaHAAPTHBIX FAMMa-UCTOYHMKOB
137Cs n *2Eu 3 Habopa OCIN-3-2 B Anana3oHe aHeprum
ramma-msnyyeHuna 122 — 1 408 kaB.

[na nonyyeHna 3aBUCMMOCTU 3QPEKTUBHOCTU peru-
CTPaLMM OT 3HEPrM ramma-KBaHToB €(E) U paccToaHuMA
MEXK Ay UCTOYHUKOM M AETEKTOPOM (pucyHOK 1) nposo-
OMANCh TPEXKPATHbIE M3MePeHUA KaMBpPOBOYHbIX MC-
TOYHMKOB C peructpaumen MMM gna sHePreTUYecKmx
NvHuiA 122, 244, 344, 662, 778, 964, 1 408 k3B Ha pac-
CTOAHMAX OT 2 A0 25 CM OT NOBEPXHOCTU KPbILWKK Ae-
TekTopa. OTHOCUTEeNbHAA CAYYalHAA NOTPewHOCTb U3-
MepeHuii He npesbiwaet 1,0%.

1.E-01

1.E-02

1.E-03

1.E-04
0 500

The efficiency of gamma-quanta registration of ener-
gy € for a point calibration source is calculated as [5]:

S

tm/r'p°A

where S —area of the photopeak, relative units.;
t — “real” measurement time, s;
p — gamma-quanta decay yield, rel. units.;
A —activity of the calibration source at the
moment of measurement, Bq.

MAIN PART

The detector characterization was performed as
part of the Canberra Inspector-2000 gamma-spectro-
meter using exemplary standard »¥’Cs and **?Eu gam-
ma-sources from the OSGI-3-2 set in the gamma-ra-
diation energy range 122 - 1 408 keV.

To obtain the dependence of the registration ef-
ficiency on gamma-quanta energy €(E) and the dis-
tance between the source and the detector (Figure 1),
threefold measurements of calibration sources with
SPT registration for energy lines 122, 244, 344, 662,
762, 778, 964, 1408 keV were performed at distan-
ces from 2 to 25 cm from the detector cover surface.
The relative random error of measurements does
not exceed 1.0%.

1000 1500

PucyHok 1. 3asucumocms g(E) 0n4 pazauyHsix paccmosHuli / Figure 1. Dependence of (E) for different distances

LinA xapakTepusaumum aetektopa (kpuctanna LaBr,) co
CTOPOHbI ero HOKOBOW M TOPLLEBOW NOBEPXHOCTEN bbin
MCNONb30BaH KaIMBPOBOYHbIN UCTOUHMK *¥Cs. XapaKTe-
pU3aLMAa NPOBOAMNACH NPU NEPEMELLEHNM UCTOYHMKA C
warom 5 Mm napannenbHo TopLeBoi uan 6oKoBoOM no-
BEPXHOCTU KPbILWKKM AeTeKTopa. [N XapaKkTepu3aLmm ¢

A B7Cs calibration source was utilized to charac-
terize the detector (LaBr, crystal) from its lateral
and end surfaces. Characterization was performed
by moving the source in 5 mm increments paral-
lel to the end or side surface of the detector cover.
For end-face characterization, the distance bet-

AdepHoe obuwjecmeo KaszaxcmaHa

TOPLLEBOV CTOPOHbI PACCTOAHME MENKAY UCTOYHUKOM W
KPbILWKOM AeTekTopa cocTaBaano 50 mm. Ana xapakte-
pu3aLmmn 6OKOBOI CTOPOHbI AeTeKTopa (KpucTanna) uc-
TOYHMK BbIN yCTaHOBNEH Ha paccToaHuMM 30 Mm oT 60-
KOBOI MOBEPXHOCTM KPbIWKM AETEKTOPa M Ha pPaccTo-
AHMM 40 MM HWXKe NOBEPXHOCTU KPbILWKKM AETEKTOPA.
Mocne o4epenHOro M3MepPEeHUA UCTOMHKUK NepemeLLan-
CA HAa 5 MM BblILLE NapanNenbHO OCK AETEKTOPA.

MonyyeHHble 3aBUCMMOCTU 3IDPEKTUBHOCTU peru-
CTPaLMM ramma-KBAHTOB C 3Heprueit 662 k3B npu pas-
MeLLEHNUM UCTOYHMKA 1¥Cs NnpuBeAEHbl Ha PUCYHKaX 2a
n 26. [eOMETPUYECKUI LIEHTP KPUCTANNA ONpeaensncs
MO NONOMEHUID MAKCMMYMOB pacnpeseneHua sdpdek-
TMBHOCTU pernctpaumn. Ocb KpUCTanna cooTBeTcTyeT
LEHTPY KPbIWKK AeTeKTopa. YYMTbiBaA, YTO NOMOBMHA
BbICOTbI KpucTanna coctasnaet 19,05 mm, a makcumym
pacnpeseneHna 3QPeKTMBHOCTU C HOKOBOM CTOPOHDI
KPUCTanNa HaxoamUTCA Ha PacCToAHMM 21 MM OT KpblLu-
KW ETEKTOPa, TO 3a30P MEXKAY KPUCTANIOM U KPbILLKOW
LETEKTOPa CBEPXY AO/MKEH COCTaBNATb 2 MM. [laHHasA
OL,eHKa Cornacyetca ¢ uccneposaHuamm [4].

6.E-03 - r - - r -

5.E-03

4.E-03

3E03 |
-60 -40 -20 0 20 40 60

ween the source and the detector cover was 50 mm.
For characterization of the side of the detector
(crystal), the source was positioned 30 mm from
the side surface of the detector cover and 40 mm
below the surface of the detector cover. After the
next measurement the source was moved 5 mm
higher parallel to the detector axis.

The obtained dependences of the registration
efficiency of gamma-quanta with energy of 662 kev
at ¥’Cs source placement are shown in Figures 2a
and 2b. The geometrical center of the crystal was
determined by the position of the maximum of
the registration efficiency distribution. The crystal
axis corresponds to the center of the detector
cover. Considering that half of the crystal height is
19.05 mm, and the maximum of the efficiency dist-
ribution from the side of the crystal is located at
a distance of 21 mm from the detector cover, the
gap between the crystal and the detector cover
from above should be 2 mm. This estimate cor-
responds to the studies [4].

1.25E-02

1.15E-02

1.05E-02

B E0EDE bt
-40 -30 -20 -10 0

PucyHok 2. 3asucumocms € npu nepemeujeHuu ucmoyruka **’Cs ¢ mopuesoli (a) u 6okosoli (6) cmopoHsli demexkmopa
/ Figure 2. Dependence of € upon moving the *¥’Cs source from the end (a) and side (b) sides of the detector

MOCKONbKY CUMHTUANALMOHHbIE AETEKTOPbI NoABEp-
KEHbl BANAHUIO TEMMNEPATYPHbIX U3MEHEHWI, @ TaKkKe
HEKOTOPbIM OCOBEHHOCTAM 3/NEKTPOHUKM (M3MeHEeHMe
HaNpAXeHUA NUTaHUA, HaKonaeHue 3apasos) [6] BO3-
MOYHO CMeLLEHNEe 3HepreTMYecKkom KannbpoBKM CO
BpemeHeM. MccnenoBaHMA BAUAHWUA  AMTENbHOCTY
paboTbl AEeTeKTopa Ha 3HEPreTMYecKyl Kanumbposky
OblIM NPOBeLEHbI NPU HENPEPbIBHOM U3MEPEHUM CMEK-
TPOB KaNMOPOBOYHOTO UCTOYHMKA 1¥’Cs Ha NPOTANKEHUM
paboyero AHA. Bpema 3akcnosmumu coctasuno 300 u
600 cek, paccTosaHMe OT UCTOYHUKA A0 KPbIWKKA AeTek-
Topa — 100 mm.

CornacHo NonyYeHHbIM AaHHbIM, 33 6 YacoB PaboThI
cnekTpomeTtpa 3GpPEeKTUBHOCTL AETEKTOPA B Mpeaenax
NOTPELIHOCTY He WM3MEHWNAcb, HO LEHTPOMAA MUKA
C 3Heprven 662 k3B cmectnnacb Ha 20 k3B B HM3KO3-

Since scintillation detectors are affected by tem-
perature changes, as well as by some peculiarities of
electronics (change of supply voltage, accumulation
of charges) [6] it is possible that the energy calib-
ration shifts over time. Investigations of the
influence of the detector operation duration on the
energy calibration were carried out by continuous
measurement of the spectra of the %¥’Cs calibration
source during the working day. The exposure time was
300 and 600 s, the distance from the source to the
detector cover was 100 mm.

According to the data obtained, during 6 h of the
spectrometer operation, the detector efficiency
within the error limits did not change, but the
centroid of the peak with energy of 662 keV shifted
by 20 keV to the low-energy part of the spectrum.
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HepreTUYeCcKyr0 YacTb cnektpa. MakcumanbHaa CKo-
pocTb apeida (pucyHok 3) Habatoganacb B NepBblIi Yac
paboTbl M fanee yMeHbLAETCA CO BPeMEHeM. TakuM
06pa3om, MCNONb30BaHUE AETeKTopa TUNa LaBr, npw
PA30BbIX A/IMTE/NbHBIX U3MEPEHNUAX HU3KOAKTUBHbIX 00-
pa3L0oB NPeACTaBNACTCA 3aTPYAHUTENbHbIM.

100

0,1 \ \
0 1 2 3

The maximum drift rate (Figure 3) was observed in
the first one hour of operation and further decrea-
ses with time. Thus, it seems difficult to use a LaBr,
type detector for single long-term measurements
of low-activity samples.

4 5 6 7

PucyHok 3. [lpeligh (cmeweHue) aHepeemuyeckoli Kanubposku 8 meyeHue paboyezo OHs
/ Figure 3. Drift of energy calibration during the working day

[ononHnTensHo 6bI10 NPOBEAEHO WCCNef0BaHME
BAMAHMA 3arpy3KM CNEKTPOMeTpa Ha 3PPeKTUBHOCTL
PETUCTPALMM NYTEM WM3MEPEHUA O0BNYYEHHBIX HUKe-
NEeBbIX U HUXPOMOBbIX aKTUBALMOHHbIX UHAMKATOPOB.
YBenmuyeHne 3arpy3kn CNeKTpoMeTpa OCyLLeCTBAANOCh
“3MeHeHnemM pOHOBOTO M3y4YeHUs: bbin fo6aBaeH Ao-
NOHWUTE/bHbIN TOYEUHbIN UCTOYHUK Co (ramMa-AUHUK
1173, 1 332 k3B) ¢ BapbMpOBaHNEM PACCTOAHUA MEKAY
HUM W KpbILWKOMN AeTeKTopa. Ha pucyHke 4 npeacras-
NIeHa 3MBMCMMOCTb CKOPOCTM CYeTa OT 3arpy3ku Crek-

1.05 -
1.04
1.03
102
1.01

R AR

0.99 +— - i
0 2

Additionally, the influence of spectrometer loa-
ding on the registration efficiency was investigated
by measuring irradiated nickel and nichrome ac-
tivation indicators.

The spectrometer loading was increased by chan-
ging the background radiation: an additional point
source %Co (gamma lines 1173, 1332 keV) was ad-
ded with varying the distance between it and the
detector cover. Figure 4 shows the dependence
of the count rate on the spectrometer loading for

+ 320 k3B
= 810 k3B

4 6 8

PucyHok 4. 3agucumocme cKopocmu cyema 8 homonuke om 3a2py3Ku crnekmpomempd
/ Figure 4. Dependence of the count rate in the photopeak on the spectrometer load

AdepHoe obuwjecmeo KaszaxcmaHa

TpomeTpa Ana HuKenesoro (M3oton *4Co, ramMma-nnHuA
810 K3B) n Huxpomosoro (u3oton °!Cr, ramma-nuHua
320 K3B) nHAMKaTOpPOB. M3 pUCYHKA BMAHO, YTO C poO-
CTOM 3arpy3Ku CNEKTPOMETPA YBENNYMBAETCA CKOPOCTb
cyeTa (3QPEKTMBHOCTb perucTpauum), npu 3Tom Temn
pOCTa CKOPOCTU CYeTa 3aBUCUT OT PErUCTPUPYEMOrO
SHEepreTMYECKOro AuanasoHa M OT 3Heprun GoHOBOrO
U3ny4aTens.

[na 3mepeHunid ¢ JOCTUNKEHMEM MEHbLUEW OWMNOKK
pesynbTaTa CieayeT OrpaHUYmUTb 3arpysKy CnekTpome-
Tpa 80 3-4%.

3AKTIOMEHUE

MpoBeseHa XapaKTepu3auua CUUHTUANALMOHHOTO
AeTextopa LaBr (Ce) 1.5'x 1.5" B AnanasoHe sHepruii ot
122 po 1408 kaB. B pesynbrate sKCnepUMEHTaNbHbIX
uccnenoBaHU MOMYYeHbl SHEPTETUYECKME 33aBUCUMO-
CTV 3QPEKTUBHOCTM PErnMcTpaLmMmn ANa PasanyHbIX No-
NOXKEHWIN UCTOYHMKA OTHOCUTENBHO KPbIWKK AETEKTO-
pa. OnpeseneHo NoNOKeHNE reOMETPUYECKOTO LiEHTPA
KpUCTanna OTHOCUTENbHO KPbILIKKM AeTekTopa. PaccTos-
HUe MeXAy KPUCTaNNIOM M KPbILWKON AeTeKTopa CocTa-
B0 2 MM.

MpoBefeHbl UCCNeL0BAHMA CMELLEHMA CNEKTPA B Te-
yeHue paboyero gHA. OnpeaeneHo, 4To UCNoNb30BaHKE
AETEKTOPA NPU MHOMOYACoBbIX M3MEPEHUAX HU3KOAK-
TMBHbIX 006Pa3LOB NPeACTaBAAETCA 3aTPYAHUTENbHbIM
U3-3a Apenda sHepreTMyeckom Kannbposku. lononHu-
Te/IbHO NPOBEAEHbl UCCNeL0BaHNA BAMAHUA 3arpy3Ku
CMEeKTPOMETPMYECKOTO TPaKTa Ha 3QPEKTUBHOCTb pe-
MMCTPaLMM ramMMa-M3NyYeHUs, Ha OCHOBAHWUM KOTOPbIX
PEKOMEHAYETCA MPOBOAWTL M3MEPEHUA NpU 3arpyske
cnekTpomeTpa He bonee 3%.

Pe3y/bTaTbl MCCAEA0BAHMI ObIIM UCNONB30BaHbI A/1A
BEPUPUKALMM PACYETHON MOZENN PACcCMATPUBAEMOrO
AETeKTopa.
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ToAMKa modenupoBaHua petektopa HPGe Ha oc-
HOBe KpucCTanna u3 0cobo YMCToro repmaHua ¢ no-
molLblo meToaa MoHTe-Kapno //HayuyHoe npubopo-
ctpoeHue. —2020. - T. 30. — Ne. 2. - C. 40-50.

2. Thakur S. et al. Spectroscopic performance evalua-
tion and modeling of a low background HPGe de-
tector using GEANT4 //Nuclear Instruments and

nickel (isotope *Co, gamma line 810 keV) and nichro-
me (isotope *'Cr, gamma line 320 keV) indicators.
The figure shows that the count rate (registra-
tion efficiency) increases with increasing spectro-
meter loading, while the rate of count rate growth
depends on the registered energy range and on
the background emitter energy.

For measurements to achieve a smaller error of
the result, the spectrometer loading should be li-
mited to 3-4%.

CONCLUSION

A 1.5'x1.5" LaBr(Ce) scintillation detector in
the energy range from 122 to 1408 keV has been
characterized. As a result of experimental studies
the energy dependences of the registration
efficiency for different positions of the source
relative to the detector cover have been obtained.
The position of the geometric center of the crystal
relative to the detector lid was determined. The
distance between the crystal and the detector
cover was 2 mm.

Investigations of the spectrum shift during the
working day were carried out. It was determined
that it is difficult to use the detector for multi-
hour measurements of low-active samples due to
the drift of energy calibration. Additionally, studies
of the influence of the spectrometer path loading
on the gamma radiation registration efficiency
were carried out, based on which it is recommen-
ded to perform measurements at a spectro-
meter loading of no more than 3%.

The results of the studies were used to verify the
computational model of the detector discussed.
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AdepHoe obwiecmeo KazaxcmaHa

BYr-135 CTEHAIHAET! SKCNEPUMEHTTIK
3EPTTEYNEPAI ECENTEYAI KAMTAMACDI3 ETY

Teney6ekos K.O., bekmynauH M.K., Kykywkun U.M, Akaes A.C.
KP ¥AO PMK «ATOM 3HEPrMAChl MHCTUTYTbIHbIHY Puanansl, KazakctaH, KypyaTtos K.

JKCNEepUMEHTTIK 3epTTeynepai ecenteyai KAMTaMachi3 eTy OH HITUXenepai anyAblH, MaHbI3abl Kypamaac
beniri 6onbin Tabbinagbl. MyprisinreH ecenteynep TiKeNenm 3KCNEPUMEHTTIK 3epTTeynepre Ae, KCnepu-
MEHTTIK KYPbINFbINAPAbIH, KEKENETeH KYPbIAbIMAbIK 3NEMEHTTEPIHIH XYMbICKA KabineTTiniriH Tekcepyre ae
apHanfaH.

Mbicanbl, KP ¥AO PMK WA3 ¢wunmnanbiHga BBIP peakTopbiHbIH, GankbiMmacbiHaa Kopuym OeTiH can-
KbIHAATY YWIiH MeTanAapAblH, KaHay acepiH KONAaHy MYMKIHAIr Typanbl 3epTTeynep Xyprisingi [1-2].
JKCNEePUMEHTTEPAi KYpPri3yaiH, Heri3ri )Xababifbl peTiHae BUYT-135 KoHAbIPFbICH! NaiAanaHblNAbl, ON CYbIK CY-
MEH CaNKbIHAATbINATBIH FTEPMETUKANbIK XKYMbIC KAMEPAChI }KaHe KipicTipinreH MHAYKTOpAaH Typaabl [1-2].

JKCNEepUMEHTTePAiI MEeTaNN-CybITKbIWTbIH, TOrinyimeH Kyprisy ywiH BYI-135 KOHAbIPFLICBIHBIH, XYMbIC
KamepacblHa OPHATbINATBIH apHaibl 3KCMEPUMEHTTIK KMHAK AalblHAaNAbl. bonawak akcnepumeHTTep-
Ae MeTaNN-CybITKbIW PeTiHAe *Kblny-PU3NKaNbIK KacmeTTepi 60MbIHWA eH, KONalabl LUMHK, CYPMe KaHe map-
raHew KongaHblnaTblH 6onaabl.

Cypem 1 — BYI-135 KOHObIPFbICbIHbIH HYMbIC KAMEPACbIHOAFbI IKCePpUMEHMMIK HUHAK
1-Tpacpummi mueens, 2 — Kaknak, 3 — Bonb@pamHAH HaACAAFaH CMAKQAH,
4 - Kopuym, 5 — Memann-cysimkbiw, 6 — Tepmonapa,
7 — Memann-cybimKbluimel me2y2e ApHANFAH Kypblafel, 8 — InekmpomazHUMmMi xemezai

IKCNEPUMEHTTIK XMHAK KOC rpaduTTi TUTeNbAEH KIHE MeTanfapAbl Teryre apHanfaH apHaWbl Kypbij-
FblAaH Typabl. Byn Kypbinfbl CyMblK KOPUYM anblHFAaHHAH KeMiH KaTTbl MeTann gparmeHTTepiH Turenbre
Tery NpoueciH yMbiMAacTbipyfa MyYMKIHAIK 6epai. MyHAal 3KCNEPUMEHTTIK XKUHAKTbIH cxemacbl 1-cypeTTe
KepCeTinreH.

JKcnepuMeHTTepre AewiHri Herisri 6enrici3fik MeTann-cybITKbIWTapAbl TOTY KYPbINFbICbIHAA, CYWbIK KO-
PUyMAbl any KesiHae, rpaQuTTi TUreNbAeH LUbIKKAH Mblly afblHbIHbIH, 9CEPiHEH MeTaNNAapAblH, bIKTUMan
banky maceneciHe KatbicTbl 60aabl. OcbifaH 6alMNaHbICTbl 3KCNepUMeHTTepAi BacTamac BypbiH, KOMMblo-
TepAiK MoLenbaey LepeKTepiHe CyMeHe OTbIPbIn, 3KCMEPUMEHTTIK KYPbINFbIHbIH, TUreNbAeri CYMblK KOPUYM
aNblHFAH Ke3geri XblNy epiciH Tangay Kaxet 6ongpl.

Mogenbaey makcatbl 2 250°C wamacbiHAAfbl TUrenbaeri KOpUym TemnepatypacbiHa KON KeTKisinreHae,
BYT-135 KOHAbIPFbICbIHbIH, IKCMEPUMEHTTIK KUHAFbIHbIH, KOHCTPYKLMANLIK dNeMeHTTepiHAeri Temneparty-
pa epiCiH aHbIKTay.

Byn makcaTKa *eTy YWiH MHAYKUMANDIK KbI3AbIPY 94ICIMEH rpaduTTi TUrenbaeri KOpUyMabl 6anKbITy XKaf-
Aanbl mogenbaeHai. Kblnydusnkanblk MOAENbAIH KblAyAblK Kafaannapbl ANSYS konpaHnbanbl bafmap-
NaManblk NakeTi apKplabl ecentengi [3].
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OpTanblK OCbKe KATbICTbl IKCMEPUMEHTTIK KYPacTbipy CUMMETPUACbIHA BalNaHbICTbI Kby aAMacymbl MO-
AeNbAey YWiH YW eNWwemMai oCbTiK CUMMETPUANbI ecenTey aMarbl TaHAaAAbl. IKCMEPUMEHTTIK KypacTbipy-
AblH AAMbIfaH XblNy-GU3NKaNbIK MOAENi 2-CypeTTe KOpPCeTiNreH.

Aprod

Bepxinx

atyma EcenTeyai opbiHAay GapbicbiHAa TaXKipMbenik uHaKTafbl TemnepaTy-
paHbl b6akblnay ywiH bonawak Taxipubenepae Tepmonapnapabl Kocnap-
Nbl OpHanacTbipy opbiHAapbiHaa TC-1, TC-2, TC-3 6aKblnay HyKTenepi TaH-
fanabl.

MpaduTTi TUrenbai MHAYKUMANBIK Kbi34blpyabl ModenbaeyaeH OypbiH
nHaykTopabiH NOK-iH ecenTey KaxeT 6onabl. MK Tikenen rpadut TUrenb-
re 6epineTiH UHAYKTOPFA CaNblHFaH 3HepPrua menwepiH kepceteai. BYr-135
_— CTEHAIHIH MHAYKTOPbIHbIH, MOK [4] 6oWbiHWa dopmynanap apKbiabl ecen-
o Tenai xaHe 38% Kypaasl.

Ecenteyneppai Xypri3y ywWiH Keneci WeKapanblK WapTTap aHbIKTanabl:
a) IKCNepPUMEHTTIK XMHAKTbIH 6acTankbl Temnepatypacsl 27°C;

6) KbI3ablpblnfaH KOPUYMHbIH Maccackl 40 rpamm;

B) MpaduTTi TUrenb 3-cypeTTe KepceTinreH guarpamma 6onbIHLWA

Kbl3AbIPbINFaH;

r) Turenbaeri kopuym ~2 250°C temnepatypara AewiH Kbizagbl (TC-1

BaKblnay HyKTeCiHiH KepceTkilTepi).
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Cypem 2 - IKcrepumeHmMiK Kypacmelpydsiy Cypem 4 — pagpummi muzensOiH Kbi30bipy Oua2paMMace!

HbINYy-U3UKanbIK Mooeni . .
acnanTbiHbIH KepceTTi. MbipbIWTbIH 6anKy TemnepaTypacbl 6acka KaHAMAATTbIK MeTanfapfa KapafaHaa Te-

MEH eKeHiH aTan OTKeH XeH. JKCNePUMEHTTIK KypacTblpyabl KannbiHa Kentipy Kypbiafsbicbl BYM-135 cren-
AiHAE KOPWUYMAbl CanKblHAATY YWIiH KaHAMAATTbIK MeTangap-
MEH 3KCNepUMEHTTEp XYPri3y KesiHAe afbiMAafbl KypblibiM-
AblK TypAe naiganaHoingbl. COHbIMEH KaTap, IKCMepUMEHT-

Tep Xypridy KesiHge rpadut Turenbaeri KOpUymabl Kbi3ablpy- Temperature

Ecenteyae 3epTTeneTiH maTepuan peTiHAe CypbMa MEH MapraHeuKe KaTbiCTbl 6afKy TemnepaTypachl eH,
TOMEH MeTaNN PeTiHAe MbIpblll TaHAanAbl. [5-7] HerisiHAe KOMNbIOTEPNIK MOAenbAey KesiHAe KOpuym
MEH KYPbINbIMAbIK 3N€MEHTTEPAIH Keibip KacneTTepi nanaanaHbinAapl.

Cypem 5 — dkcnepumenmmik
KYpbIAFbIHbIK, memnepamypa epici

4-cypeTTe YCbIHbIFAH Anarpam- 20 AblH YCbIHbINFAH AMarpaMmachl KONAAHbINAbI. 2250
Ma b6oiblHWa rpaduT TUrenbai Byn 3epTreynep KasakctaH PecnybaukacbiHbIH, JHepreTuka F 2030
KbI34bIpy Ke3iHae 6aKblnay HyKTe- 13 MUHUCTPAIriHIH, «Ka3akcTaH PecnybavkacbiHAa aTtom 3Hepre- 1811
nepiHaeri TemnepaTypaHblH, ©3- T TUKACbIH AaMbITy» FblNbIMU-TEXHUKANbIK bafgapnamacsl (MPH — L 1581
repy rpaduri kepcetinreH. Turenb- . 1 BR24792713) aacblHAa KapKblAaHAbIPbIAAbI. | 1371
Leri KOPUYMHbIH, KaXeTTi Temne- °_‘-‘ ., | 450
paTypacbiHa XeTkeHde 3epTrene- £ OAEBMETTEP TI3IMI | B4
TiH METaNN OPHANacTbIpblIfaH al- £ _
MaKTafbl TemnepaTtypa ~400°C-ka £ . 1. Skakov, M., Toleubekov, K., Baklanov, V., and et.al The method f 713

-

KeTeTiHiH Kepyre 6onaabl (TC-3
HYKTECIHEH anblHFaH KepCeTKil-

Tep).

2. Skakov, M., Baklanov, V., Toleubekov, K. and et.al Modeling of ~ [€]

OcbifaH 6ainaHbICTbI CYMbIK, KO- 6 the corium and metals — coolers interaction in a core catcher
PUYM any YWwiH rpadut TUrenbai 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 of a light water reactor. NNC RK Bulletin. 2023, 94, 49-57.
KbI3Ablpy NpOLEciHAe MbIpbill Bpewmsi, ¢ https://doi.org/10.52676/1729-7885-2023-2-49-57
Temnepatypacel  Kbi3fblpblnfaH Cypem 3 — Ipaghummi mueenbOin kbi30bipy duazpammace 3. ANSYS Fluent Tutorial Guide, 2016
3/IEMEHTTEPAEH KbINY afblHbIHbIH, 4. «3nekTpoTepmuyeckoe obopysoBaHMe», CNPABOYHMK Nog 0b-
apkacblHAa 6anky TemnepatypacbiHaH (~420°C) acnanabl aen anTyfa 6onagbl. 5-cypeTte aKCNepUMEHTTIK wew pegakuueit AnbtrayseHa A.M., M.: Sneprua, 1980.
KYPbINFbIHbIH, TeMnepaTypanbiK ©piCci COHFbl yaKblTTa KOPCETIATeH, OHAQ IKCMEPUMEHTTIK KYPbIAFbIHbIH 5. B.l. Acmonos, B.H. 3arpaskuH, E.B. Actaxosa, B.HO. BuwHesc-

KbI34bIPYy CUMaTbl aiKbiH KepiHedi. CoHAal-aK, 3epTTeNeTiH MeTanfblH, OpHanacy almafbiHa Xbiiy bepy
TOMEHTi rpaduT BTYNKACbl apPKbl/bl Kby OTKI3TiWTIKKe 6ainaHbICTbl 6ONATbIHAbIFbIH Kepyre 6onaapb!.

of corium cooling in a core catcher of a light-water nuclear
reactor. Eurasian phys. tech. j. 2022, 19, 69-77. https://doi.
org/10.31489/2022N03/69-77

Kui, E.K. Obskos, A.10. KoTos, B.M. PenHukoB MA0THOCTb UOZ—
Zr0,-pacnnasos // TBT, 2003, Tom 41, Bbinyck 5, 714-719

| 493
273
54

6. U.B. Mo3Hak, A.H. WaTyHos, A.10. NNeyeHKoB U3mepeHune aneKT-
Ocblnaiwa, caHAbIK eCenTey YCbIHbINFAH KbI3AbIPY AMArPaMMachIH iCKe acbipfaH Ke3e Mblpbll TeMnepaTy- PONPOBOAHOCTH pacniaBa Kopuyma //U3sectua CABIITY «/13TW». - 2008.- Bbin.10.- C.39-45
pacbl rPaduT TUTeNbiHAEr KOPUYMHbIH KaKeTTi TemnepaTypacbiHa KeTKeH Ke3ae banky TemnepaTypacbiHaH 7. YvpkuH B.C., «Tennoduanyeckne cBOMCTBA MaTEPMANOB AAEPHON TexHNKKU», M.: ATOMU3IAT. — 1968.
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. PACMETHOE CO”POBO)KAEHME byAeT MCNONb30BaTbCA LMHK, CYpbMa M MapraHeLl, KaK dgvice. The disc_harge device aIIowgd organizing_the .
S 3KC”EPMMEHTA["DH|D|X COMPUTAT|ONA|_ SUPPORT Haubonee nogxoasawme no Tennopusmyeckum csoid-  discharge ‘of. SO|I‘d metal fragments into the crucible, %
g ) CTBaM. JKCnepuMeHTanbHaA cbopka npeactasaana co-  after obtaining liquid corium. The scheme of such an =
. MCCHEAOBAHMM OF EXPERIMENTAL STUDIES 6ol aBOWHOM rpadmTOBLIN TUreNb U paspabotaHHoe experimental assembly is shown in Figure 1. 7
° HA CTEHAE BYr-135 ON THE VCHG-135 BENCH ycTpoiicTeo cbpoca metannos. Yerpoiictso cbpoca no-  The main uncertainty before the experiments was 2
2 3B0/1NI0 OpraHM3oBaTb cOpoc dparmeHTos TBepAoro related to the issue of probable melting of candidate S

Toney6ekos K.O., bekmynaun M.K.,
KykywkuH U.M, Akaes A.C.
®unnan «<MHCTUTYT ATOMHOM IHEPTUM»
PrM HALL PK, r. KypuaTos, KasaxcTaH

PacyeTHOe cCoNpoBOXAEHME IKCNEPUMEHTANIbHBIX UC-
CNefl0BaHMIN ABNAETCA BaXKHOW COCTABAAOLLEN NONyYe-
HUA NONOXWTENbHBIX pe3ynbraTos. posBoaMMble pac-
YeTbl NOCBALLEHbI KaK HEMmoCPeACTBEHHO 3KCMEPUMEH-
TaNbHbIM UCCNEA0BAHMAM, TaK M NPOBEPKE paboTocno-
COBHOCTU OTAENbHbLIX KOHCTPYKLUMOHHbBIX 3/1EMEHTOB
9KCNEePUMEHTANIbHBIX YCTPOMCTB.

Tak, B punnane MA3 PIT HAL, PK 6biamn npoBeseHb!
NCCNefoBaHMA BO3MOXKHOCTM NpPUMeHeHMUA 3ddekTa
KUNEHUA METANNIOB ANA OX/AXKAEHUA NOBEPXHOCTH KO-
pUymMa B /IOBYLIKE pacniaBa peaktopa BBIP [1-2]. B
KayecTBe 6a3oBoro obopyaoBaHWMA ANA NPOBeAeHUs
3KCMNepMMeHTOB Bbln MCNoNb30BaH cTeHs BYI-135, ko-

K.O. Toleubekov, M.K. Bekmuldin,
I.M. Kukushkin, A.S. Akaev.
Institute of Atomic Energy Branch of NNC RK,
Kurchatov, Kazakhstan

Computational support of experimental studies
is an important aspect of obtaining positive re-
sults. The calculations are devoted both directly
to experimental studies and to verification of the
performance of individual structural elements of
experimental devices.

Thus, at the IAE branch of RSE NNC RK, inves-
tigations of the possibility of using the effect of metal
boiling to cool the corium surface in the melt trap of
a WWER reactor were conducted [1-2]. As the basic
equipment for the experiments, the VChG-135 bench
was used, which is a sealed water-cooled working
chamber with a built-in inductor [1-2].

PucyHok 1 — 3KcnepumeHmanbHasa cbopka 8 paboyeli kamepe cmeHoa BYI-135
1 - Tueens epagpumossili; 2 — Kpbiwka; 3 — CmakaH u3 eonsppama; 4 — Kopuym; 5 — Memans-oxaadumens,
6 — Tepmonapa; 7 — Yempolicmeo cbpoca memanna-oxnadumens; 8 — InekmpomazHUMHLIL npusod

/ Figure 1 — Experimental assembly in the working chamber of the VChG-135 bench
1-Graphite crucible; 2 — Cover; 3 — Tungsten cup; 4 — Corium; 5 — Metal cooler; 6 — Thermocouple;
7 — Metal cooler discharge device; 8 — Electromagnetic drive

TOPbIV NPeACTaBAAET COOON repMETUYHYHO BOAOOXNANK-
faemyto pabouyto Kamepy € BCTPOEHHbIM MHAYKTOPOM
[1-2].

[na nposeseHNs 3KCMEPUMEHTOB CO cbpocom me-
Tanna-oxnagutena 6Oblna M3rotoBneHa CneumanbHas
sKCnepumeHTanbHaA cOOpKa, KOTopas YCTaHaB/iMBa-
nacb B pabouyyto Kamepy cteHaa BYr-135. B kauectse
METaNN0B-0XN1aAnTENEN B OyAylWMX 3SKCMEPUMEHTAX

To conduct experiments with metal-cooler dischar-
ge, a special experimental assembly was fabricated
and installed in the working chamber of the VChG-135
bench. Zinc, antimony and manganese will be used
as coolant metals in future experiments as the most
suitable ones in terms of thermophysical properties.
The experimental assembly consisted of a double
graphite crucible and an engineered metal dumping

AdepHoe obwjecmeo KazaxcmaHa

METanna B TUre/b, NOCAE NOAYYEHUA KUAKOTO KOpUy-
Ma. CxemMa TaKoW sKcnepumeHTanbHOW cbopKM, npuse-
[leHa Ha pucyHke 1.

OcHoBHan HeonpeaeneHHOCTb Nepes, NpPoBeAeHUEM
9KCNepMMeHTOB bbla CBA3aHa C BONPOCOM BEPOATHO-
ro NNaBNeHUA KaHAMAATHbIX METANN0B B YCTPOWCTBE
cbpoca B npouecce NosyYEHUs KMAKOTO KOpUyma 3a
CYET TeNN0BOro NOTOKA OT rpaduTOBOrO TUMA. B cBA3M

C 3TUM, nepen nposeaeHNUem 3KcC- Apron

nepumeHToB Heobxogumo 6bino
NPOBECTU aHaNU3 TENNOBOrO MOAS
KOHCTPYKLMKM yCTpoicTBa Ccbpo-
ca MeTa/zia BO BPEMA NONYYEHMA
KMAKOMO KOpUyMa B TUMNE 3KC-
NePUMEHTa/IbHOrO YCTPOICTBA NO
AaHHbIM KOMMbIOTEPHOTO MOAENN-
POBaHMA.

Llenb mMoaenvupoBaHua 3aksto-
Yanacb B MOJYYEHUM Temnepa-
TYPHOTO MONA KOHCTPYKLMOHHbIX
3/IEMEHTOB  3KCMEPUMEHTaNbHOM
cbopkmn creHpa BYT-135 npu go-
CTMXKEHWUM TEMNEPATYPbl KOpUyma
B Turne ~2250°C. lna poctuke-
HUA AaHHOM Lenu B paboTe moge-
JIMPOBaNacb 3KCNepUMEHTaIbHAA
CUTyaLMA, KOT4a METOLOM WMHAYK-
LLMOHHOTO HarpeBa MPOUCXOANUT
Harpes Kopuyma B rpaduTOBOM
TUINE 4NA NONYYEHUA pacnnasa.
PacyeTbl TEN/IOBOrO COCTOAHUA Te-
nnodu3nyeckon Moaenu bbian BbINOAHEHbI C UCMOAb-
30BaHMEM NaKeTa NpUKNaaHbIx nporpamm ANSYS [3].

B cuny cummeTpum aKcnepumeHTaIbHOM cOopKK oT-
HOCWUTENbHO LEHTPANbHOW OCU ANA MOAENMPOBaHUA
TennoobmeHa bbina BblbpaHa TpexmepHasa ocecumme-
TPWYHaA pacyeTHan obnactb. PaspaboTtaHHasa Tennodu-
3MYeCKan MOLENb 3KCMepUMeHTanbHOW cbopku npesa-
CTaBNeHa Ha PUCYHKe 2.

B npouecce BbINOAHEHMA pacyeTa ANA KOHTPOAA
TemnepaTypbl B IKCNEPUMEHTAIbHOIN cOOpKe Obian Bbl-
OpaHbl KOHTPO/bHble ToukK TC-1, TC-2, TC-3 B MecTax
NAAHMPYEMOTO Pa3MeLLeHNsa Tepmonap B OyayLLmX 3Kc-
NnepUMEHTax.

MNepepn npoBeaeHMEM MOAENMPOBAHMA MHAYKLMOH-
HOro Harpesa rpa¢uToBOro TUMNA, Heobxoanmo 6bino
NPOM3BECT pacyeT KoadpPuuUMeHTa nonesHoro Aewn-
CTBUA MHAYKTOpPA. KoadduumeHT nonesHoro AeincTams
MOKa3bIBAeT KO/MYECTBO B/IOMKEHHOW B WHAYKTOP

Bepxums

Wy tural elements of the experimental as-

metals in the discharge device in the process of
obtaining liquid corium due to the heat flow from
the graphite crucible. In this regard, before the
experiments it was necessary to analyze the thermal
field of the design of the metal dumping device du-
ring the production of liquid corium in the crucible of
the experimental device according to computer
simulation data.

The purpose of modeling was to ob-
tain the temperature field of the struc-

sembly of the stand VCHG-135 upon rea-
ching the temperature of corium in the
crucible ~2250°C. In order to achie-
ve this goal, an experimental situa-

Jepacarenm
o tion was simulated in the work, when

corium in a graphite crucible is heated
_— by induction heating method to obtain
BTy a melt. Calculations of the thermal sta-
Kpuantka te of the thermophysical model were

e performed using the ANSYS application
program package [3].

Due to the symmetry of the experi-
mental assembly with respect to the
central axis, a three-dimensional axisym-
metric computational domain was cho-

PucyHok 2 — Tennogpu3uyeckas mooesns
3KcnepumeHmanbHoll cbopKu

/ Figure 2 — Thermophysical model of the
experimental assembly

sen to model the heat transfer. The developed ther-
mophysical model of the experimental assembly
is presented in Figure 2.

In the process of calculation for temperature cont-
rol in the experimental assembly the control points
TC-1, TC-2, TC-3 were selected in the places of plan-
ned placement of thermocouples in future experi-
ments.

Before performing the modeling of induction
heating of graphite crucible, it was necessary to
calculate the inductor efficiency factor. The effi-
ciency factor shows the amount of energy inves-
ted in the inductor that is transferred direct-
ly to the graphite crucible. Calculation of the in-
ductor efficiency coefficient of the VChG-135 stand
was carried out according to the formulas accor-
ding to [4] and amounted to 38 %.

The following boundary conditions were determi-
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3Hepruu, KoTopas NepesaeTca HenoCpPeacTBEHHO rpa-
dutoBomMy TUIAO. PacueT KoapduuMeHTa NONE3HOrO
[LencTBMA MHAYKTOopa cTeHaa BYT-135 nposoawmnca no
dopmynam cornacHo [4] u coctasun 38 %.
[na npoBeseHWa pacyeToB bblan onpeaeneHsbl cie-
LyHoLLMe TPaHNYHbIE YCNOBUA:
a) HayanbHasa TeMnepaTypa sKCNepUMeHTaNbHOM
cbopkun —27°C;
6) Macca HarpeBaemoro Kopuyma — 40 rpamm;
B) Harpes rpaduTOBOrO TUINA OCYLLECTBAANCA COT-
NACHO AMarpamme, NPeACTaBAEHHON Ha puc. 3;
r) Kopuym B TUrNe HarpeBaeTca 40 TemnepaTypbl
~2 250°C (noka3aHua KOHTPONbHOM ToukK TC-1).

Mommnocrs, kBr

1] 300 600 D00 1200 15000 FRMY 2100 24000 27000 3000 33000 3600 39000 4200
Bpems, ¢
PucyHok 3 — [luaepamma Hazpesa 2pagumosozo muens /
Figure 3 — Graphite crucible heating diagram

B kauecTBe uccnenyemoro matepuana B pacyete bbin
BbIOPAH LMHK, KaK METAN/N C HAMMEHbLUeW TeMnepary-
POV NNaBNAEHMA OTHOCWUTENbHO CypbMbl M MapraHua.
HekoTopble CBOWCTBA KOPUYMa M KOHCTPYKLMOHHbIX
3/1EMEHTOB NPX NPOBEAEHUMN KOMMNBIOTEPHOIO MOAENN-
POBaHMA bblAM MCNONBb30BaHbI UCxoaa U3 [5-7].

Ha pucyHKke 4 nokasaH rpaduk nsmeHeHua Temnepa-
TYPbl B KOHTPO/IbHbIX TOYKaX NPW Harpese rpaduToBoro
TUINA COTNACHO NpPeaNOXKeHHON Auarpamme. BuaHo,
YTO NpPY AOCTUMHKEHUM TpebyeMoln TemnepaTypbl KOpUY-
Ma B TWUINe, TemnepaTypa B 061acTi pasmeLLeHns uc-
cnesyemoro mMeTanna pocturHetr ~400°C (nokasaHus
TOuKM TC-3).

B cBA3M C 3TMM, MOXHO YTBEPKAATb, YTO B NpoLecce
Harpesa rpaduTOBOrO TUIMA ANA NONYYEHUA KUAKOMO
KOpWyMma, TemnepaTtypa LMHKA He NPeBbICUT Temnepa-
Typy nnasneHus (~420°C) 3a cyeT TENAOBOTO NOTOKA OT
HarpeBaembIX 3SN1EMEHTOB.

Ha pucyHKe 5 npuBefeHO TemnepaTypHOe Noae K-
NEPUMEHTAZIbHOTO YCTPOMCTBA B KOHEYHbIN MOMEHT
BPEMEHM, Tae ABHO BMAEH XapaKTep HarpeBa sKcnepwu-
MEHTA/IbHOTO YCTPOWCTBA. BMAHO, TakkKe, YTo nepeaa-
ya Tenna B 061acTb pa3meLLeHna U3y4aeMoro meTtanna
MPOMCXOAMT 33 CYET TENNONPOBOAHOCTU Yepe3 HUXK-
HIOO TPAQUTOBYIO BTYJIKY.

Takum 06pa3om, YMCIEHHbIM pacyeT Nokasan, yTo
NpuM peanusauun MpesoXKeHHOW [AMarpaMmbl  Ha-

ned for the calculations:

a) Initial temperature of the experimental as-
sembly - 27°C;

b) Mass of heated corium —40 g;

c) Heating of the graphite crucible was carried out
according to the diagram shown in Figure 3;

d) The corium in the crucible is heated to a
temperature of ~2 250°C (readings of the control
point TC-1).

Zinc was chosen as the material under study in
the calculation as the metal with the lowest melting
point compared to antimony and manganese. Some
properties of corium and structural elements during
computer modeling were used based on [5-7].

Figure 4 shows the graph of temperature change
in the control points during heating of the graphite
crucible according to the proposed diagram. It can
be seen that when the required temperature of the
corium in the crucible is reached, the temperature in
the area of placement of the investigated metal will
reach ~ 400 °C (readings of point TC-3).

PucyHox 4 — fluazpamma Hazpesa epagumoso2o muana /
Figure 4 — Graphite crucible heating diagram

In this regard, it can be argued that during the hea-
ting of the graphite crucible to obtain liquid corium,
the zinc temperature will not exceed the melting
point (~420°C) due to the heat flow from the heated
elements.

Figure 5 shows the temperature field of the ex-
perimental device at the final moment of time, whe-
re the nature of the heating of the experimental
device is clearly visible. It is also evident that heat
is transferred to the area of the studied metal by
thermal conductivity through the lower graphite
bushing.

Thus, the numerical calculation showed that when
implementing the proposed heating diagram, the
zinc temperature will not exceed the melting point
at the moment of reaching the required tempera-
ture of the corium in the graphite crucible. It should
be noted that the melting point of zinc is lower
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MPUBLICUT TemnepaTypy mnas- .225&
NIEHNA B MOMEHT [OCTUKEHA 2030
Tpebyemoit Temnepatypbl  Ko- 1811
puyma B rpadutoBOM  TUMNE. 1591
Cnepyetr OTMETUTb, YTO Temne- 1371
paTypa NAaBAEHUA LMHKA HUXKe | 1152
OTHOCUTENIbHO APYrUX paccmat- | gap
PUBAEMbIX  KaHAWAATHbIX  Me- L 213
TannoB. YcTpoiictBo cbpoca 3Kc- -
NepUMeHTaNbHON CcOOpKM  Obl- IQ?3
N0 WCMONb30BAHO B TEKyLLEM il

KOHCTPYKLUMOHHOM — BMAE NpU (g
NPOBeAEHMN IKCNEPUMEHTOB C
KaHAMOATHBIMX MeTannamn ana
OXNAXOEHNA KOPUYMa Ha CTeH-
Ae BYr-135. Hapaay c stum, npu
NPOBeLEHNMN 3KCNEPUMEHTOB Obi-
Na UCNOb30BaHa NPeaNOXKeHHan
AnarpaMma Harpeea Kopuyma B
rpaduTOBOM TUINE.
Pabota BbinonHeHa Npu GUHaH-
CoBOM nopaepke MuHucTepct-
Ba 9HepreTukn Pecnybamkn KasaxctaH no Teme
BR24792713 «Pa3BuTHe aTOMHOW 3HepreTkun B Pecny-
61mke KasaxcraH»
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relative to other candidate me-
tals under consideration. The
experimental assembly dischar-
ge device was used in its current
design form when conducting
experiments with candidate
metals for cooling corium on
the VChG-135 bench. Along
with this, the proposed corium
heating diagram in a graphite
crucible was used when con-
ducting experiments..

This research was funded
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the Republic of Kazakhstan
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(IRN —BR24792713).

PucyHok 5 — TemnepaTtypHoe none
3KCMEPUMEHTANIbHOTO YCTPOICTBA
/ Figure 5 - Temperature field
of the experimental device
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OPAKTYMCbIK

Cepnoknwe — Ibidorhyncha struthersii Vigors

e  JHpemuK LleHTpanbHoil A3un:
B KasaxcraHe HacensaeT Bbicokoropba CeepHoro u LleHTpanbHoro TaHb-LUaHA - rane4yHrKoBble fONWHbBI TOPHbIX
pek Ha BbicoTe 2 000 - 3 000 m Hag, yp.m. ObA3aTeNlbHOE YCN0BME — HAa/IMYME Ta/IeYHMKOBbIX OCTPOBKOB. MTuLbI
oceAble, 3MMOM UM He HYXKHO yNeTaTb Ha Hor.

*  Yrposbl gna Buga:
M3MeHeHMA rMaponorMyeckoro pexmuma ropHbiX peK — 3aTonJIeEHME raJieYHUKOB, OCYLLEHUE UX MyTEM OTBOAA
BOAbI B OLHO PYCN0, HEMPEACKA3yeMble MCKYCCTBEHHbIE NAaBOAKW B NepUos, rHe3L0BaHNUA. PeryasapHblii NporoH
CKOTA Yepes rHe30BbA BeAEeT K rMbenn KNagokK U NTeHLLOB OT MNACTyLWeCcKMX cobaK 1 Nog, KonbiTamMu oBel, a
Yyactoe 6eCnoKoNCTBO Nt0AbMM B MECTaX MAaCCOBOW PEKpeaL My — K YHUUTOXKEHMIO KNaLoK YepHOM BOPOHOM,
COPOKOW, U APYrMMM NEPHATLIMU XULLLHUKAMMU.

| KazakcmaneiH Kbi3bin Kimabbl
| KpacHas kHuza KazaxcmaHa
| The Red List of Kazakhstan

CornacHo caiiTy MexayHapoaHoro coto3a oxpaHbl NPUPOAbI, CEPNOKNOBbI MMEIOT CTaTyC "Bbi3blBatOLMI HAMMEHbLINE onaceHus".
Y HUX OTHOCUTENbHO 60/1bLWION apeas, O4HAKO M3-3a UX CTPOTUX NPEANOUYTEHNI ONpeaeieHHOro TMMNa BO4OEMOB 1 NaHAawadTos
NPaKTUYECKN BCIOAY OHM PeaKn. YTpoxKaTb 3TOMY BUAY MOXKET 3arpasHeHne ropHbIX pek, paspylleHune cpeabl 0bUTaHua B CBA3M C
passuTUEeM MHOPACTPYKTYPbI, @ TaKKe pasBUTME Typn3Ma B MecTa rHe3f0oBaHMA CeprokoBa.



