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OTAH/IbIK, ATOM OHEPKICIEI
EN MTININIHE KbISMET ETYAE

ONeMAiK ypaH HapbIfbIHAAFbI aXya KIHE KOMNAHUA KbI3METiHIH, HaTUXKenepi Typanbl
«KasatomHepkacin» backapma teparacbl Fanbim:kaH MIPMATOB aHrimenen 6epa;.

Fanbim»kaH Onkaynbl, ayeni ypaH HapbiFbl MeH Ka3aToMeHepKacinTiH KbI3METi }albl albIK aHrimenecyre
KenicKeHiHi3 ywiH Ci3re anfbicbimbi3abl 6ingiprimis kenepi. Kasip xyp1TbiH 63piH COVID-19 iHaeTiHe 6ali-
NaHbICTbI CYpaKTap anaHAatbin oTbip. KOPOHaBUPYCTbIH ypaH HapbiFbiHa acepi 60nabl ma? KOMNaHMAHBIK
KbI3MeTiHe KaHAa e3repicTtep eHrisingi?

OPOHABMPYCTbIH, BpLYi — aNemaeri MUANNOHAAFaH afaMAAPAbIH, eMipiHe acep eTKeH TeTEHLe Kafaan

6onabl. Ipi ypaH eHaipywi enaepaid, Keibipi iHAETTIH TapanyblHbIH, aAAblH any YWiH KeHilWTep KYMbICbIH

YaKbITIUA TOKTaTaTblHbIH HEMECEe OHAIpiC KenemiH asanTaTbiHbIH bipaeH manimaeai. COVID-19 naHpae-

MUACBIHA KApPCbl KYPeC peTiHae 6i3 KbI3MeTKepAepimi3aiH, KayincisairiH KamTamachI3 eTy, KopLiafaH op-

TaHbl KOpfay KoHe aKTMBTEPIMi3Ai KanbiNTaCKaH KypAeni KeseHre caivkec Typae backapy 6oMbiHWa
HaKTbl Wapanapabl Aep KesiHae Kabbingaabik. byn Typanbl 16 Haypbi3ga apHaibl xabapnama acafblk. bisaiH
KbI3METKEPNEPIMI3 KYMbICKA enimi3giH, TyKnip-TyknipiHeH Keneni. COHAbIKTAH OHAIPICTIK oObeKTinepae aypy
KYKTbIPY OLIAKTAPbIHbIH, Nanaa 601y KayiniHeH cakTaHbIN, KeHilWTepAeri *KYMbICLUbINAP CaHbiH 6apbiHLLA a3aNTTbIK,
KomnaHuAHbIH 6HIM eHAipyimeH Tikenen OainaHbICbl KOK 0ap/blK KOCANKbl KYMbICTApAbl, COHbIH, iWiHAe
)KaHa eHAIpicTiK 6noKTapAbl AalblHAAY KYMbICTApbIH YaKpITWa TOKTATTbiK. KongaHbicTafbl 6n0KTapaa eHaipic
KaNFachIn KaTblp. bipak aHa 610KTapabl AalbIHAQY KYMbICTapbl TOKTaFaHAbIKTaH, bypbiH xabapnafaHbiMbl34al,
kKen 2020 Kbinbl ypaH ©HAipy Kenemi bOipwama a3aaTbiH 6onaabl. KbiameTkepnepimisaiH, koHe 6i3
KYMbIC iCTEMTIH aliMaKTafbl TYPFbiHAAPAbIH, AEHCAYblFbl MEH 9/1-ayKaTbl KOMMaAHWA YWiH BipiHWi Ke3ekTeri
MiHAeT bonbin KenreH KoHe conal Kana bepepi. KabbingaHfaH KelweHAi wapanap eHAIPICTIK Kayinci3gikTi
KamMTaMacbI3 Ty *aHe 6i3 }KymbIC iCTeWTIH alMaKTapAa KOPOHABUPYCTbIK MHEKLMAHBIH Tapany KayiniH cenintyai
Ke3genai. OHaipic KenemiHiH, TemeHgeyi 2020 kbinfa OenrineHreH KOMMNaHUAHbIH, MiHAETTEMENEpiHe acep
eTNEeNTIHIH aTan eTKiM Kenepi. byn maceneHi Konaa 6ap KopaapApl caTy apKbi/bl WeLWeTiH 601ambl3.

Ka3atomeHepKacin KOpoHaBUPYCTbIK MHEKLUMAHDIH TapanybiH }KaHE Kbi3MeTKepAepAiH aypy XKYKTbIpybiH
6onabipmay YWiH HaKTbl KaHAAW Kagamaap Kacagbl?

OHaipicTeri KenTereH €eHLWINeC KacinopblHAAPAA KYMbIC BaXTajblK 9A4ICMNEH yibIMAACTbIPbINFaH. KomnaHua
BaxTafa KaHafaH KenreH KbI3MeTKepnepai anAbliHana AavblHAANFaH KeKe KapaHTUHAIK Genmenepre opHana-
CTbIpbIN, MIHAETTI TYpAE TeCTiNeyAeH OTKI3reH COH, faHa KaWTa BaxTanayabl DEKITiNreH aHa epexere Caikec
Kypriseai. Byn Kasipri afmaiga KafbIMCbi3 cueHapuiinepai bonabipmayfa MymKiHAIK 6epin oTbip. COHbI-
MEH KaTap KOPOHABMPYC MHOEKLMACHI aHbIKTaNFaH Kafgalaa aTKapbinap iC-opeKeTTepaiH, anropuTMiH XKacan
WbIKTbIK. OKiMLWIiNiK-6ackapy Kbl3MeTKepepiHiH Heri3ri 6eniri KalbIKTaH *KyMbic icTeyre Kibepingi. KeH opbIH-
[apblHa TacbiManaay KesiHAe KYMbICWbILIAP apacblHAa 9N1E€YMETTIK apaKalbIKTbIK CaKTanagbl, KeNiK CanoHbl
9p PENCTEH KeWiH TMICTi KyFbIl aHe Ae3MHPEKUMANBIK 3aTTapMEH eHAeneai. betnepaenep, aHTMCENTUKANDIK
KOpPFaHbIC Kypanaapbl MeH A3pi-A3PMEKTEP KAKETTi Me/ILlepae caTbin anbiHFaH. BaxTagarbl 6apabIk fMMapaTTap
Kyreni Typae AesMHoeKumManaHbin, eHAipic bacbiHAaFbl KbI3METKEpNEpaiH, AeHCayblfbiHA KYHAENIKTI BaKblnay
)acanagpl. bi3 engeri *oHe 03imi3 KyMbIC ICTEATIH aiMaKTapaAaFbl axyanabl MyKMAT Kagafanan oTbipmbl3, ByKin
Kayinci3aik WwapanapblH TONbIK CaKTay MyMKIH 60/FaH afaainaa faHa KOCasKbl XKYMbICTapAbl 6acTalimbi3.

Kei OKbipmaHAapbiMbi3AblH, Xabapbl 60n1Maybl MYMKiH, COHAbIKTAH 31eMAiK YpaH HapblfbiHAAFbI
KasaKcTaHHbIH, A2nipeK aiTcak, Ka3zaToMeHepKacinTiH peni KaHAaWh eKeHiHe TOKTa/bin eTCeHi3.

KasakctaH 2009 kbingaH Gepi anemaik Tabusn ypaH eHAipywi engepain Kewin b6acrtan kenegi. byn p
1997 xbinbl «KazaTomeHepkaciny YAK» AK KypbinfaH Ke3ge enimi3 ypaH eHAipici 60MbIHWA anfallKpl OHA
[ KipmereHiH eckepy Kepek. Kasip KOmnaHWAfa KapacTbl eHAIPYWi KaCinopblHAAPAbIH, Herisri Geniri
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KY3iHE TaHbIMan KOMMAHWANAPAbIH, — YPaH HaPbIfbIHAAFbI KETEKLWi OWbIHLWbINAPAbIH, KAaTbiCybl MEH KypblafaH
BipneckeH KacinopblHAAP eKeHiH aiTa KeTKiM Keneai. YpaH Kasipri yakbiTTa anemaik 3N1eKTP SHEePruacbiHbIH, Wa-
MameH 10%-blH @HAIPETIH aTOM 3/1eKTP cTaHuMANapbiHa (AIC) KaXKeTTi OTbIHAbI Kacay YLWiH KongaHbinagpl. Kemip,
MYHal XaHe TabuFM ra3 CUAKTbI OTbIHHbIH 6aCKa TYpAepiHEH aibiPMALLbIbIFbI COMl, SHEPTUAHBIH, 6TE TUIMAI KaHe
TYPaKTbl K63i CaHanaTbiH AAPOAbIK IHEPrUA MAPHMKTIK ra3gapabl Hemece atmocdepara TypAi 3UAHALI 3aTTapabl
WblFapManapl. AFHK, KOPLWAFaH OPTaHbl NaCTaManabl. 9NeMAIK YPaH HapbIFbIHAAFbI CYPAHbICTbI IHEPreTUKANbIK
KOMMNaHWANAPAbIH, TYTbIHY Ke/JeMi MeH aTOM CTaHLMANAPbIHbIH, Y3AiKCi3 KYMbICbIH KaMTamacbi3 eTy YLiH
KaXKeTTi Kop Kenemi aHbikTanapl. 2001 xbingaH 6actan 2011 KbinFa geniHri KeseHae anemaik ypaH eHAipiciHiH,
KapKbIHAbI ecyi baikanapl. Anainga, anoHua TapuxbiHAAFbl €H KYWTi *Kep CiAKiHicCi aHe ofaH KeliH bonfaH
LyHamM CangapblHaH TyblHAafaH «PyKycMma» aTOM 3NEKTP CTaHUMACBIHAAFbI anaT ypaH HapbIFbIH AAMbITYAbIH,
opTa Mep3imai nepcnekTMBanapbiH Tyberemni Kamta Kapayfa maxoyp eTTi. OCbiHbIH HITUMKeCiHAE, anemaik
TYTbIHY HapbIfblHbIH, 12%-bIH Kypan oTbipfaH ManoHuagafbl 54 peaktopaplH, 6apAblfbl KYMbICbIH TOKTATTbI.

fepmanuna 2022 xbinFa Kapai e3iHiH BYKin aaposblK peakTopnap NapkiH naiganaHydaH WbiFapaTbiHbIH Xabap-
napbl. AKLL-Tafbl aToM cTaHUMANapbiHbIH 6ipa3bl GipTiHAeN *Kabbiabin, aTOM 3HEPreTMKachl AambifaH GipKaTap
enpepae, CoHblH iwiHae ®paHuua, benbrna meH Kopesaaa aHTUAAPOANBIK NiKipTanac YKIMETTIK AeHreinae KepiHic
6epe 6acTasbl. OcbiHbIH, 63pi TYTbIHYAbIH, ANTapPAbIKTal TOMeHAEN, TabuFK ypaH KOPbIHbIH, 6CYiHe SKeN COKTbIPAbI.
CofaH KapamacTaH, Kas3akcTaH eHAipicTi ynfaWTyabl anfactbipbin, 2016 Kbiabl enimisge eHAipiareH eHim
Kenemi eH ofapbl AeHrenre *etin, 24,6 MblH TOHHaHbl Kypaabl. TyTbiHY Kenemi easyip TomeHaen, KepiciHwe
ycbiHbic ece TycTi. Con cebenti, 2015-2017 Kbingapbl TONbIK KaHbIKKAH HapblkTa Ka3aToMeHepKacin eHAipreH
yPaH BHIMAEepiHiH, WwamameH 25%-bl CypaHbicka Me 60nMaii Kangabl. 9NemAeri Herisri ypaH eHzipywinep
[le CYPaHbICTbIH, TOMEeHAeYiHe blKnan eTe anmagbl. byn eHim b6afacbiHa Kepi acepiH Turisgi. 2016 Kbiabl
KasaKkcTaHAafFbl ypaH BHAIPY Kenemi eH Kofapbl AeHrenre xeTkeH Kesge, 2007 koingafbl 138 ponnapmed
CanbICTbIpFaHAa YpaHHbIH, 6ip ¢yHTbI ywiH 18 AKLL gonnapbl AeHreniHaeri eH ToemeHri 6afa Tipkengi. CoHbImeH
bipre, KoiManapaafbl AanblH 6HIMHIH Kanablebl 2015 KblnablH, COHbIHAAFbl 3 MbIH, TOHHaAaH 2017 XKbinablH
COHbIHAA YW ecere, 9 MbIH, TOHHafa AeniH ecTi. Ocbinanwa KOMNAaHKUA KepceTkiwTepiHe bafaHblH TOMEHAeYIMEH
KaTap caTy KenemiHiH, e TemeHaeyi acep eTTi.

LbIHbIHAA A3, KOMNAHUA KYPAENi KUbIHAbIKTapFa Tan 60afaH eKeH. KanbinTackaH »afaaiiabl XaKcapTy
ywiH KasaTomeHepKacin KaHAal wapanap Kabbingagbl?

2017 ¥XblnablH COHbIHAA KOMNAHWAHBIH angdafbl 10 Xblagafbl 4aMyblHbIH KaHa CTpaTEruMAChl XKacangpl. Herisri
OM3HEeCTiH, TypaKTbl Aamybl, KOMMNAHUAHbBIH, Bap/blK CTeKxonaepnepi yWiH y3ak Mep3iMai KYHAbIAbIKTAP Kypy
CrpaternsaHblH 6acTbl 6afbiTbl 60nbIN 6enrineHai. KomnaHWAHbIH, TabbICTbINbIFbIH APTTbIPY *KO/bIHAA BTE KO KYMbIC
aTKapblnabl. KazaTomeHepKacin e, angbiMeH 6ap/biK KyLWTi ©3iHiH, HETi3ri KbI3METiHE WOFbIPAaHAbIPYAbI YAFAPAbI.
2018 xbinbl KazaTomeHepkacin «MHKan» KasakcTaH-KaHaga bipneckeH KacinopHblHAafbl 63 yaeciH 40%-aaH 60%-
fa geniH aptToipapl, «bankeH-U» HKLUC, «Kbisbinkym» XKLC xkaHe «XopacaH-U» BK» MLIC komnaHuanapbiHAafbl
yNeciHe KaTbICTbl Macenenepsi wewy 6oMbIHIIA KeMKbIAAbIK Kenicce3aepai afKTan, KacinopbiHAApAb! baKblnayFa
KO/ XKeTKi3Ai. ATKapblnfaH XymbicTap HaTukeciHae 2020 binfbl 1 KaHTapAaFbl *Kafaai 6ovibiHWa KazaToMeHepKacin
aNnbl anfaHAa 732 MblH, TOHHA YpaHAbl KypanTbiH Ka3akcTaHAaFbl Kenicim LWapTTanfaH Kopnapaarbl yneciH 50%-

AaH 65%-fa aeniH ynrFaiTTbl. KOMNaHMAHbBIH, aKTUBTEPIH KalTa KypbiabiMaay ecebiHeH Herisri eMec aKTUBTEPAiH
KbICKapyblHa 6aiinaHbICTbl eHLUiNec KacinopblHAapAblH, caHbl 82-aeH 40-Ka AeitiH KbiCcKapTbingpbl. byn wapanap
KOMNaHUsAHbIH Bafanbl KarasgapblH 6acTtankbl opHanacTbipy (IPO) apKbiibl COTTi KEKeWeneHaipy YWiH Kaxer
bonabl. bi3 Heri3ri 6U3HeCKe AereH Ke3KapacTbl Tybereini esrepTyai aHe eHAIPIC KeNEMIH YNFalUTyAbIH OPHbI-
Ha HapblKKa Oafdap yCTaHfaH Tocinai KabbingaablK. ©3iMi3fiH, MApKETUHT KaHe caTy TOObIMbI3Abl HblFaNTbIM,
HaPbIKTbl TEPEH Tanaay HerisiHae wewim Kabbingayra Kipictik. Komnanua Tpeigepnep MeH gengangapfa ypaH
CaTyAbl TOKTATbIM, YPaHHbIH, TYNKi TYTbIHYLWbIAAPbI CAaHANATbIH 3HEPreTUKanblk, Komnauuanapasl — A3C onepa-
TOpNapbiH TaHAaablK. 2017 KbingplH 6acbiHAa Ka3aTomeHepKacin 63 TapuXbiHAA TYHFbIW PET YpaH eHAipYAi KbiC
KapTaTbIHbIH Kapuanaabl. by HapbIKTaFbl CYPaHbIC NEH YCbIHbICTbI TEHECTIPY YLWiH KaKeT edi. HapbIK Kewbacwbicbl
peTiHae 6i3AiH, MOMHBIMbI3AA YIKEH KayanKepLinik 6apbiH ce3iHin, 2017 XbinaplH COHbIHAA 6onawak eHaipic
socnapnapbiH 2018 xbingaH 2021 KbinfFa AeWiH Kep KOWHayblH NalkAanaHyFa apHanfaH WapTTapaa KepceTiareH
AeHrengeH 20%-fa TemeHAeTyre wewim Kabbingaabik. bis e3 ¢punocoduambiagpl ©3repTin, ypaH KopaapbiH pe-
CypC peTiHae oWnayabl TOKTATTbIK. EHAi 6i3 onapabl Kasipri *oHe bonalak ypnak YLWiH enimisgiH, KyHabl akTuBi
Aen KapacTbipambi3. COHABIKTAH YaKbITbl KENTEHLLE }aHE HaPbIK KOCbIMLLA KETKI3iNiMAI KaXKeT eTeniHLe, eHAIpicTi
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VIFaNTYFa acbiknaMbi3. MapKeTUHT NeH caTy QYHKUMACHIH KYLUEWTIN, HAPbIKTbIH, KAXKETTINIKTEPIH ecKepe OTbipbIn
OHAIPICTi bIKWaMaaraHHaH KeniH, 2018 Xbinbl Ka3aTOMeHepKacin TeK eH, ipi ypaH eHAipyLwi faHa eMec, COHbIMEH
bipre anemperi eH, ipi caTywbifa aHangbl. 2018 Kblabl KOMNAHWAHBIH, TAPUXbIHAA TabUFM YPaHHBIH, PEKOPATHIK,
Kenemi catbingbl. Erep 2015-2017 bingapbl KOMNAHWUAHbLIH, 3NeMAIK HapblKTafbl yaeci 14%-aaH acnaca, 2018 xaHe
2019 xbingapbl KazaToMeHepKacinTiH, yneci 6apablK cypaHbICTbiH, 23%-biH Kypaabl. 2020 KblNbl KOMNAHWUAHBIH, Ca-
TbinbIM Kenemi 2019 xbinfbl AeHreae 6onaapl gereH 6onxkam 6ap. CoHbIMeH bipre, ypaH OypbiHFblAa Tpenaep-
nepre catbinManabl. byn xeTicTtik 2019 Xbinbl 4aMbITbIAA TYCiM, OCbl Xbl/bl O4aH dPi KAKCAPYbIH KYTEMI3.

Ka3satomeHepKacin eHAipicTi KbICKApPTy Ke3iHAe caTbiIbIMAbI Kanallwa apTTbipAbl AereH OpbiHAbI CYpaK,
TYbIHAANADBI.

bapi eTe Kapanaibim. bipiHwiaeH, 6i3 Xep KOWHAYbIH NalganaHyfa apHanfaH KeniciM WwapTTapaaH eHAipyAi

20%-fa KbICKapTKaHbIMbI3beH, eHAipic AeHreii WwamameH 2017 xbinfbl AeHrenae Kangpl. Hocnapibl Kenemaepai

KbICKApTy BHAIpIC KenemMiH ynfanTnayfa

MYMKIHAIK ©epin, HapbIKTbIH 264eH

MOAbIFYbl  Ke3iHAe KaKCbl  CenTiriH

tvrisgi.  TinTi  ocbl  KabblngaHfaH

WeLWiMHEH KeWiH ae 6i3 anemperi eH

ipi Tabufn ypaH eHAipywi 6obin OTbIp-

MbI3 3He HapbIKTaFbl yaecimi3 ge ecTi.

EKiHWwigeH, KomnaHuA apTblK eHAipic

Ke3eHiHAe JKMHaKTanfaH KoWMagafbl

[ablH  BHIMHIH, KOpAapblH a3anTbin,

63 KanuTan KypbINbIMbIH KaKCapTTbl.

Bi3aiH, cTpaTerMambi3 KAWEHTTIK Oasa-

Hbl dpTapanTaHAblpy aHe caTy reo-

rPaduACbIH KEHEWTY TYpPFbiCbiHAH 63

HaTUMXKeCiH bepai. Tek 2019 XbinablH

@3iHae 6i3 caTy noptdeniHe anTbl *KaHa

KOMMaHMA MeH eKi engi KocTblK. Erep

6i3 Kasip TyTbIHyLWbINAPbIMbI3 Nanaa-

NAHATbIH PeaKkTopAapAblH, Kannbl Cca-

HblH ecenteceKk, 300-4eH acbin KeTeqj

eKkeH. An anemge 441 faHa peakTop

6ap. bubin 6i3 ©3iMi3 yLWiH XKaHa bafbIT,

«Dioxitek» KomnaHuAcbIMEH Tabufn

YPaH KeTKi3y Typaibl KOMMepLUUANbIK

Kenicim  »acay apKplibl  ApreHTu-

Ha HapbifblH awTblK. CoHFbl BipHewe

Kbinga  KasatomeHepkacin  bpasu-

nma, UcnaHua xaHe Llseuma cuakThl

KaHa HapblKTapabl 6afbiHAbIPFaHbIH

atan etyre 6onafbl. TabWFK ypaHHbIH XasblKapanblK HapbIFbIHAA KATbICY YAECH apTTbIpyMEH KaTap, KOMMaHWA

YOoFapbl BenicTeri eHimAepai — ypaH rekcadptopuii MeH TomeH BaibITbiNFaH ypaH caTyFa KipicTi. bi3aiH cTpaterus-
MbI3ZblIH, Y3aK Mep3iMAi NepCneKkTUBACh] — *KahaH/blK aTOM 6HEPKaCibiHiH TaHAay bl cepikTeci 6ony.

Byn KoMnaHMAHDBIK TabbiCbiHA Kanaw acep eTTi?

KomnaHuagafrbl aykbiMapl pedpopmanap KesiHeH 6actan, Tasa NaAachl XKblagaH-KblaFa TYPaKTbl ecin Keneai.
Erep 2017 Kbiibl Ty3eTinreH Tasa narMga 31 mapa TeHreHi Kypaca, 2019 xbinbl on 142 mapg TeHrere xetri. Co-
HbIMEH KaTap, Ka3aToMeHEepPKaCinTiH, CanblK TeNEMAEPIHIH, Me/LEepi A€ XKbla CanbiH ecin Kenegi. Erep 2017 xbinbl
onap 72 mnpg TeHreHi kypaca, 2018 xbinbl 99 mapga TeHre 6onabl, 2019 Kbinbl 127 mapa TEHreHi Kypaab!.

Ci3 IPO Typanb! aitTbin KangblHbI3. KasatomeHepkacinTiH IPO-CbiHA KbICKaLla TOKTa/NCaHbi3.

KomnaHWAHBIH CTPATErMACHI MEH KYMbICbIHbIH HITUKENEPI aNAbIMbI3Fa MIHAET €TiN KOMbINFaH
IPO-fa wbifyapl abbipoimeH opblHAAYFa MYMKIHAIK 6epai. 2018 binaplH Kapalwa alblHAa
KasaTomeHepkacin e3iHiH, 15% akumanapbl meH fanamablK AEN03UTapAblK KOAXaTTapbiH JIOH-
[OH Kop bupsachbl (LSE) meH «AcTaHa» XxanblKapanblk Kapbl opTanbiFbiHAa (AIX) opHanacTbip-
Abl. KazatomeHepkacinTiH IPO-cbl «Camypbik-KasbiHa» AK-HbiH noptdenaik KomnaHuanapsl
apacblHAafbl XaNblKapanblK KanuTan HapbiFbiHAAFbl anfawwkpl IPO xaHe 2018 Kbinbl JIOHAOH
Kop bupacbiHaafbl TMA engepidid eH, ipi IPO-cbl peTiHae 6aranaHapl. Mannbl, «CamypbiK-
Ka3sbiHa» AK KazaTtomeHepkacinTiH, 25% akumacbliH caTygaH wamameH 790 man AKLW gonnapbiH
anbin, ¥NTTbIK Kopfa ayaapabl. COHbIMEH KaTap, COHFbl YL bl iWwiHae KasaTomeHepKacin xan-
nbl comackl 340 mnpz TeHre 60naTblH AUBUAEHA Teneai. byn petTe KomnaHMA Kapbl3 AeHremiH
TOMEHAETYAI A€ ManfacTblpbin aTKaHbIH aiTa KeTKeH eH. Erep 2018 biibl KOMNAHUAHBIH,
Kapbi3bl 580 MaH AKLL sonnapbiH Kypaca, 2019 xbinbl o1 421 maH AKLL fonnapbiHa gewiH asai-
Abl. KoMnaHWA Kapbi3blH 04aH api akTap/IbiKTak ToMeHAETy DOMbIHLLIA *KYMbICTAp aTKapyaa.

2018-2019 xbinpapbl AKLL, Peceid, Ka3aKkcTaH aHe ©36eKcTaH cuakTbl engepaeH AKLL
HapbIfbIHA Kenin TYCKeH ypaHfa AMepUKaHbIH, CAHKLMA eHri3y MyMKiHgiri ken ce3 6o.-
Abl. Ocbl TanKkbinaynapfa KasatomeHepKacin KaHWaAbIKTbl 6eCeHAi KaTbICTbl KaHe on
HeMeH asKTanabl?

ON1eMZiK aTOM canacbl KallaHAa MaHbl34bl reocascn myaaenepaid optacel 60nfaH, an Tabum
ypaH CTpaTerMAnblK MaTepuan CaHanaTbiHAbIKTAH TYpAi «Cayda COfbICTapbl» LUEKTeynepiHe
yWbIpaybl MyMKiH. Ipi ypaH eHaipywi en peTiHae Kas3akCTaH OCbl ToyeKenaepai asanty YLl
bencenai Wwapanapabl Kabblngayra KoHe 63 eHIMAEPiHIH aNeMAIK HapbIKKa KON MKETKIi3YiH
KamTamacbl3 etyre miHgetTi. 2018 xbingbiH 18 wingeciHae AKLU Caygaa mMuHUCTpAIr anfaw
wapusa bonfaH ypaH eHaipywi «Energy Fuels» aHe «Ur-Energy» KomnaHuanapbiHbiH, 2018
XbinFbl 16 KaHTapaa bepreH eTiHiWiHiH HerisiHae 1962 binfbl CayaaHbl KEHEUTy Typasnbl
3aHHbIH 232-6enimi boibiHWa Tepreyai H6actay Typanbl Wewim Kabbingaabl. byn 1999 xKbinfbl
wingepe cayga LUeKTeynepi KoWblnFaHHAH KeliH Kas3aKCTaHHaH ypaH »KeTKi3yre KaTtbICTbl
cayfaHbl LEeKTey Typasbl MeMNeKeTTiK AeHreigeri anfallkpl awblK nikipTanac 6ongpl.
KasaTomeHepkacin neH KaszakctaH PecnybamMKacbiHbIH, MEMAEKETTIK OpraHAapbl KyprisreH
VNKEH KYMbICTbIH, HaTUXKeciHAe enimi3giH,  MyageciH Kopfan, KasakctaH Pecnybnu-
KacbiHaH AKLL-Ka ypaH MMNOPTbIHA LEKTEYNEPAiH, eHri3inyiHe on bepinmesi.

Ka3aTomeHepKacin 3 KbI3MeTiHiH KopLUaFaH opTafa acepi 60MbIHLIA KaHAAM }KYMbICTAp
aTKapyaa?

Ka3aTomeHepKacin e3 KbI3MeTiHiH TacinaepiH Tybereini e3reptri. EH 03bIK ESG (3konormanbik,
9NIEYMETTIK KayanKepLUiNik, KopnopaTuBTiK GacKkapy) XanblKapanblk TaKipUOECiH aHe a-
PMA KOMNAHMA pPeTiHAE albIKTbIKTbl KOAAaHadbl. byn atom 3HepreTMKacbiHAA epeKle
MaHbI34bl, OMTKEHi TYTbIHYLIbINAP KETKI3ylWinep MeH cepikTecTepai TaHAay KesiHae ESG
macenenepiHe epekLe Hasap ayaapasbl. COHbIMEH KaTap, KOMNaHUAHbIH, 6apabIK WweLimaepi,
€H, anapIMeH enimi3 yWiH y3ak mep3iMmai nanga any ywiH CTpaTeruanblk akTUBTEPAI TMIMAI
backapyfa 6afbiTTanfaH. KasaTomeHepkacin €3 KbI3METiHiH, KOpLlUafaH oOpTafa TMri3eTiH
9KONOUANBIK 3CEPiH YHEMI TOMEHAETIN OTbIpyFa AaMblH €KEHAIriH KepceTin Keneai. MaceneH,
yCTiMi3aeri Xblaibl 3KONOTUANDIK Kobanapabl KapblnaHablpy KeHec Opafbl AsyipiHeH 6Gepi
«YM3» AK KyMbiCbl Ke3iHAe naijanaHyfa Kapamcbi3 00NbIN KaNfaH aHe epeKlle eHAeyai
KAYKET eTeTiH FUMapaTTap MeH KypblabiCTapabl 6e/leKTey MeH KemyaeH bactanabl.

2019 KbInAblH KeNTOKCaHbiHAA OckemeHgeri YNbi metannypruanbik, 3aybitbl 6a3a-
CbiHAa canbiHFaH AIXKXA-HbiH, TBY baHKiHe TemeH 6aibiTbinFaH YpPaHHbIH, COHFbI Nap-
TUACbI XKeTKi3ingi. byn kobaparbl KasatomeHepKacinTiy, peni KaHgai? AIXKXA TbY
BaHkiHiH Ka3akcTaH PecnybanKkacbl MeH KomnaHUAfFa KaHAal naigacbibap?

TomeH OalbiTbinFaH ypaH 6aHKi KasakctaH Pecnyb6aukacbiHbiH,  YKimeTi meH AIKXA
apacbiHaafbl 2015 Kbinfbl Kenicimre cankec Kypbingbl. 2017 binbl TBY BaHKiHiH, awbiny-
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biHa KasakcTaHHbIH TyHfbiw Mpe3npeHTi H. Hasapbaes neH AIKXA 6ac ampektopsbl H). AMaHo KaTbicTbl. TBY
BaHKiHIH Kypblaybl XanblKapanblK KaybiMAACTbIKTbIH, EN6acbiMbi3ablH, A4PONbIK Kapyabl TapaTnay eHiHaeri 6a-
CTaMafiapbiH MOWbIHAAYbl MEH enimire AereH ceHimiHiH 6enrici. baHKTe cakTanaTblH TEMeH baiibITbiNFaH ypaH
eNiMi3aiH, OHTYCTIK eHipnepiHae eHAipineTiH ypaH TOTbIFbIHA KapafaHAa Kofapbl 6enic HaTMXKeciHAeri eHIM ca-
Hanagpl. 45 KbingaH actam Tapuxbl 6ap YM3 apTypni Kaita 6enicTiH, paanoakTMBTI MaTepuangapbiH, OHbIH,
iWiHae TemeH bOaWbiTbiNFaH ypaHAbl CakTay TaipubeciHe ue. TBYB KoMmacbiHAa OWM3MKANbIK KayincisgikTi
KaMTaMacbl3 eTyAiH eH *KaKCbl CTaHZApPTTapbl eHrisinreH, oHbl A3MXA-HbIH, MHCNeKuMAcbl pactagpl. Martepu-
angpl Kaboingay kesinge YM3 mamaHZapbl XaNblKapablK KoHE Ka3aKCTaHAbIK CTaHAapTTapFa calkec GapAblK
KaXKeTTi enwemaepai xyprisai. CoHpaii-aK, pagunaumanbik ¢oH bakpinayfa anbiHapl, on TBY BaHKiHiH, WweKapa-
CbIHZA ©3repMereH aHe MaTepuangbl KYKTereHHeH KeliH Tabusm GpoH aeHreininage kangpl. ASXKXA mamaHaapb!
MaTepuanabl OPHANACTbIPY NPOLECiHiH, Bapablk 6apbIiCbiH KagaFanan otbipabl. TBY BaHKi ywWiH XeTKisywinepai
TaHAay NPOLECi TeK KOMMEPLMANBIK Heri3ae XKyprisingi, 6apnbik xanblkapanblk, *KeTKi3yLinep apacbiHAa allblK,
TeHAep OTKi3ingj. KasaTomeHepkacin eH, TMiMAi YCbiHbICTapAblH, BipiH ycbiHbin, 2019 KblnAblH, KENTOKCaH
aiblHAa CaTTi aAKkTanfaH TBY baHKiHe XKeTKi3inimaepAiH, *KapTbICbIHA XKYbIFbIH XKY3€re acbipy KyKblfbiHa ne bongpl.

Cyx6aT COHbIHAA KOMNAHUAHDbIH, AAPONbIK OTbIH LMKAiHIH, 6apablK, Ti3beri 60MbIHIWA KbI3METIH AaMbITy
KOCMNapnapbl }akabl He aUTacbi3?

©3aepiHisre Manim, eHAipinreH Tabuen ypaH TiKenen aNeKTP KyaTblH OHAIPETIH OTbIH peTiHAe nanganaHyfa
)atnanabl. OHbl KEHHEH aXblpaTbiN anbiN, A4PONbIK OTbIHFA alHANAbIPY YWiH eHAeyaiH bipHewe KeseHiHeH
eTyi KepeK. byn KeseHAEPAiH KMbIHTbIFbI ALPOAbIK OTbIH LMKAbI Aen atanagbl. A4POAbIK OTbIH UMKAIHAEr
©3iHiH, TEXHMKANbIK, MYMKIHAIKTEPIH 0AaH api A3 MbITy DoWbiHWa XyMbIC WweHbepiHae KaszaTomeHepkacin 2020
bINApIH 6acbiHAa KaHaganblk Cameco KOMMNAHMACbIHAH YpaHAbl KalTa eHAey MeH KOHBepcuanayabiH, biperen
TEXHONOTMACbIH anabl. byn komnanuara «YM3» AK 6a3acbiHaa KblabiHa 6000 TOHHA KyaTKa ve apduHaxk-
[lay 3aybITbIHbIH, KYPbIAbICbI }0bacblH BacTayFa MyMKiHAIK Bepesi. 9nempaeri eH, 03blK CaHanaTbiH By TeXHonO-
TMA CYMbIK PAAMOAKTMBTI KaNAblKTapAblH, TacTanyblH O0nAbIpMAy KaHe Tabwufn ypaHapl KalTa eHAaey KesiHae
KayinTi XMMUANbIK 3aTTapabl TYTbIHYAbl TOMeHAeTy ecebiHeH KasakcTaHaa KONAaHbINATLIH XKOFapbl IKONOTUANBIK
CTaHZApTTapFa cavikec bonybiMeH epekleneHeai. Konbimbi3 KeTkeH bipereit KoHBepcuAnay TEXHONOMMACHIHbIH
KemerimeH KazaTomeHepkacin 60nalaKTa Konanabl HapbIKTbIK KOHBIOHKTYpA 6acTanfaH Kesge ypaHabl KOHBep-
cuanay BovbiHWa 63 KyaTTapblH Kypa anagbl. OckemeHae KbiTainblk ASC-Tepre apHanfaH, 6anbiTbinFaH ypaHFfa

0202 (€5-7S) Z-T 5N

AO «MapK aaepHbIX TEXHONOTUII»

ABNAETCA COBPEMEHHOI U BbICOKOTEXHONOTMYECKOM Komna-
HUeW, OKasbiBaloLei ycnyru no pagmauMoHHon obpaboTke
MeAMLMHCKUX U34eAWUU U NONUMEPHDBIX MaTepUanoB:

PaanaumoHHas 06paboTka ocyLLecTBAAETCA C NOMOLLBIO YCKOpUTEnen
anekTpoHos MJ1Y-10:
o CTepunusauma U3genmii ocyLLecTBAAETCA, KOTAA OHU YKe NOMELLEHbI

LWaKKaHAa, KyaTbl XblabiHa 200 TOHHA 601aTbiH OTbIH KOHAbIPFbINAPbIH WbIFAaPaTbiH 3aybIT KYPbIAbICHI XKaffacyaa.
AtanfaH xobara OpaHumagaH, lepmaHuaaaH xaHe KpiTaiiaaH )ababiKTap eHAipyLWinep TapTblAFaHAbIKTaH ByKin

YahaHAbl XKaynafaH NaHAEMMA CangapbliHaH 3aybITTbl iCKe KOCY Mep3imiHe e3repicTep eHrisyre Typa Kenin oTbIp.
2020 kbingblH BacbiHAa KomnaHua «YpaHapl 6aibiTy opTanbiFbl» AK-HbiH 50% yneciH (MuHyc 1 akuma) ocbl
GipneckeH KacinopblHAafbl CepikTeci — «PocaTom» MeMNeKeTTiK KoprnopauuacbiHa caTTbl. Ocbl MaMmineHi
XKy3ere acblpy KasatomeHepkacinke 100 maH AKLL gonnapbl kKenemiHge Kipic anyfa *aHe «YBO» AK-Ka eneyni
KOCbIMLIA KapakaT KyloAblH, angplH anyfa MyMKiHAIK 6eppai. CoHbimeH bipre KasaTomeHepkacin 6OypbiHFbl
WApTTapMeH ypaH b6aiibiTy Kpi3MeTTepiHe KOMKETIMAiNIK KYKbIFbIH CakTan Kangabl. bactankpiga «YBO» AK
KYpy4afbl MaKkcaTTblH, ©3i con 6onatbiH. CoHpgan-ak, KasaTomeHepKacin CuMpeK MeTangap — TaHTan MeH
Oepunnnii MapKeTUHriH AamblTyFa 0ainaHbICTbl KYMbICTapFa Ken KeHin Oene 6acTafaHblH aTan eTKim
Kenepi. CuMpek MeTanfap MeH onapablH Kocnanapbl bipereit Ou3MKa-XMMMANDBIK KeWeHAK KacuetTepre
ne OoNFaHABIKTAH acman ’Kacay, MallMHA Kacay, METANNyprus, aTOM 3SHepreTMKacbl XaHe MeauLMHa-
[la KeHiHeH KonaaHbinagbl. KbI3MeTimi3aiH, TMIMAINIriH apTTbipy YyWiH umMdpnaHapipy xKobanapblH benceHAi
TYPAE OHAipicKe eHri3in  KaTblpmbl3. byn 6i3re paepekTepai Tangay apKacbiHAA Tay-KEH AaWblHAbIK,
KYMbICTapbIH TUIMAI 9pi HaKTbl Kocmapnayfa MyMKiHAIK 6epeai. CoHaal-ak, eHAIpiC NPOLECTEPiH aHe
Kap»Kbl-LUapyaLbINbIK KbI3METIH aBTOMATTaHAbIPYFa epekwe KeHin 6enemis. CyxbaTbimMbi3gbl TyWiHAEN Kene,

B YNaKOBOYHblE MaTepuanbl (KOPOBKM) MoCTaBnsemble KOHEYHOMY
nonb30BaTeNto, YTO 06ECNeYnBaAET AUTENbHbIE CPOKM COXPAHEHUS
CTepUAbHOCTU. Mpu 3TOM M3aenus, 0bpaboTaHHbIe NYYKOM 3NEKTPO-
HOB BbICOKOM 3Hepruu Bo Bpems 06/y4eHUW He3HAUUTEeNbHO Harpe-
BaOTCA M He HAMOKaIOT.

M3penva MoXKHO MCMO/Ib30BaTh CPA3y e nocsie 0b6ay4eHns, NOCKONb-
KY OHV He COAepaT KaHLLePOreHHbIX BELLECTB KaK NMpwW rasoBow cTe-
puansaumn.

BbicoKas HafeXHOCTb MeToaa obecneumsaeT O4MH OCTaTOYHbIA MK-
Kpob Ha MUA/IMOH U3Aennin. ITOT ypoBeHb cTepuamsaLmm (SAL) coor-
BeTcTBYyeT cTaHaapty ISO 11137-1:2006.

BbiCcoKas CKOpOCTb pasmMaLLMOHHOM 06paboTKM No3BonseT 0bpabaTtbi-
BaTb M34ennA B 6o/bLIMX 06beMax U B MMHUMa/IbHbIE CPOKK. Hanpu-
Mep, rpy3oBoi aBTomobuab o6bemom 90 m3 3arpyeHHbii 2 000 Ko-
po60OK MeAMLMHCKUX LWNPULOB CTEPUAMU3YETCA 33 7 YacoB, NpU 3TOM
CTOMMOCTb PafuaLLMOHHON 06paboTKM OAHOTO WNPKMLLA COCTABAAET OT
0,306 TeHre.

ypaH Kopnapbl — Ka3aTOMeHepKacCinKe CeHin TancblpblNfaH eniMi3gid y3aK Mep3iMAi aKTMBI eKeHiH aTan
OTKIM Kenefi. bi3 6yn akTUBTI Ka3aKCTaHAbIKTAPAbIH, Ka3ipri aHe Gonaluak ypnaKTapbiHbIH, UriAiri yLWiH NanbIKTbI
6acKkapyfa KbI3MeT eTyaeMmis.

PaanaumoHHyo 06paboTKy aKcnepuMeHTabHbIX 06pa3L0B roToBbl Bbl-
nonHATbL becnaaTtHo.

Mpurnawaem Bac K 4OATOCPOYHOMY M B3aMMOBLITOAHOMY COTPYAHMYE-
CTBY, FOTOBbI MOMOYb B aAanTaLMmM TEXHONOTMYECKOro npouecca Balwero

. . . . NPOM3BOACTBA K PafMaLMOHHOMN CTEPUN3ALMN.
FanbimxkaH Onxkaynbl, Ma3MyHAbI dHTiMeHi3 6eH 6i3re 6eareH yaKkbITbIHbI3 YLIiH paxmer.

MapuAnaHfaH 071100, PECNYBJ/IUKA KA3AXCTAH
«KazaxcmaHckas npasdada» r. Kypuaros, yn. Kypuarosa, 18/1
6 winde 2020 Ten: +7(72251) 2-58-89, 2-30-58,
dakc: +7 (722 51) 2-57-91
E-mail: park@pnt.kz www.pnt.kz
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YPAHOBbIE 3ANACbI
- HE NPOCTO PECYPCbl,
A AKTWUB CTPAHbI

O cuTyauum Ha MMPOBOM pbIHKe ypaHa U pesynb-
Tatax pAeAatenbHoct Kasatomnpoma KypHanucry
«KasaxctaHckou npasabi» [ynbmupe CapceHoBOM
pacckasan npepcepartenb npasneHua AO «HAK «Kasa-
Tomnpom» ManbimkaH Nupmaros.

Fanbim»kaH OnkaeBuy, BCeX cerMyac BONHYIOT BO-
Npocbl, cBA3aHHbIe ¢ naHaemuen COVID-19. Ka-
Koe BAMAHUE KOPOHABMPYC OKa3an Ha AeAaTenb-
HOCTb BalLei KOMNaHuu?

CrbllUKa KOPOHaBMpyca — 3TO MpeXae BCEero
ypesBblYalHaA CUTyaLWA, 3aTPOHYBLUAA KMU3HM
MWAZIMOHOB NtoZel No Bcemy mMupy. HekoTopble
CTPaHbl — KpyMHenwWwmne NPOM3BOAMTENN YypaHa
— 00bABMAM O BPEMEHHOM NPUOCTAHOBKE WU

CHUKEeHUM 400bIYM Ha CBOMX PYAHMKAX ANA NPeaoTBpa-

LLLEHMA PACcNPOCTPAHEHNA KOPOHaBMpYCa.

Hawei nepsoi peakumei Ha naHgemuto COVID-19
OblN0 NpUHATME Mep No obecneyeHnto 6e3onacHoCTH
HaWMX paboTHMKOB, UX CEMEN U MECTHOTO HaceneHus
¥ HagNexallemy ynpaBieHMo akTMBaMM KomnaHuu. 06
3TOM Bb1N10 06BABNEHO B Npecc-penmnse oT 16 mapra.

YunTblBas, YTO HALLM COTPYAHMKM NPUESKAIOT U3 Pas-
HbIX YrONKOB CTPaHbl, Mbl OLEHWUAN PUCKM BO3HMKHOBE-
HWA 04aroB 3apPaXeEHMA HAa NPOU3BOACTBEHHBIX 06 bEKTAX
W pewnam MUHUMM3NPOBATL KONWYECTBO PabOTHMKOB
Ha pyaHMKax. KoMnaHuA NpuHANA pelleHne npuocTa-
HOBWUTb BCE BCMOMOraTe/ibHble paboTbl, HaNpAMy He
CBA3aHHbIE C TeKyLLEeN AoOblYeil, B TOM YMCae NO NOAro-
TOBKe HOBbIX 610K0B. [l0Obl4a Ha AeNCTBYHOLWMX BAOKaX
NPOAONKAETCA, HO C YYETOM NPUOCTAHOBKM NOATOTOBKM
HOBbIX 6/10KOB OXMAAETCA COKpaLLeHne 06beMoB A00bI-
um B 2020 roay, Kak mMbl M 06bABAANM paHee.

[ns KoMnaHWK 340poBbE M Baarononyyne Hawmx pa-
OOTHMKOB 1 HAaceNeHNsa PErnoHOB, Fae Mbl OCYLLECTBAA-
€M CBOIO AeATeIbHOCTb, ABNAKTCA OCHOBHbIM NPUOPU-
TeTOM. [TpUHATbIE MEpPbl HanpaB/ieHbl Ha obecneyeHne
NPOW3BOACTBEHHOW 0€30MacHOCTM U MMHUMM3ALMIO
PUCKOB PacnpoCTpaHeHNU KOPOHABUPYCHON MHOEKLMM
Ha NPOM3BOACTBE M CPEAN MECTHOTO HaceneHua. BaxkHo
OTMETUTb, YTO CHUKEHWME YPOBHA NPOM3BOACTBA HE Mo-
BNMAET Ha 00A3aTeNbCTBA KOMMAHWUM B YacT 06beMOB
noctaBok B 2020 roay 3a cyeT obecneyeHns Npoaax cy-
LLLECTBYHOLLLMX 3aMacoB.

Pacckaxute, noxanyicra, 6onee nogpobHo, uto
penaer Kasatomnpom, utobbl nNpepoTBpaTUTDH
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URANIUM RESERVES
ARE NOT JUST RESOURCES,
BUT A COUNTRY’S ASSET

Galymzhan Pirmatov, Chairman of the Board
of Kazatomprom JSC, spoke about the situation
on the world uranium market and the results of
Kazatomprom’s activities to Kazakhstan Pravda
journalist Gulmira Sarsenova.

Mr. Pirmatov, everyone is now worried about
the COVID-19 pandemic. How did coronavirus
affect the uranium market? What impact did
the pandemic have on Company operations?

he coronavirus outbreak is first and fore
most a global human emergency, affecting
millions of people. Some countries — the
largest uranium producers — have announ-
ced a temporary suspension or in production
at their mines to prevent the spread of coronavirus.

Our first response to the COVID-19 pandemic was
the adoption of measures to ensure the safety of
our employees, their families, the local population
and the proper management of the company’s
assets. This was announced in our March 16th’ press
release.

Given that our employees come from different
parts of the country, we assessed the risks of
emergence of infection fociat production facilities
and decided to minimize the number of workers in
mines. The company decided to suspend all auxiliary
work not directly related to current production,
including the development drilling of new
wellfields. Extraction at existing blocks continues,
but given the suspension of the new block deve-
lopment, a reduction in production is expected in
2020, as we announced earlier.

For the Company, the health and well-being
of our employees and the population within its
foot print is a top priority. The measures taken are
aimed at ensuring industrial safety and minimizing
the risks of the spread of coronavirus in the
workplace and among the local population. It is
important to note that a decrease in the level of
production will not affect the Company’s obli-
gations in terms of salesvolumes in 2020 through
the sales of existing inventory.

Please tell us more about what Kazatom-
prom is doing to prevent the spread of co-
ronavirus and prevent infection of workers?

pacnpocTpaHeHue KOPOHaBUPYCHO MHEKLUK
¥ He AOMYCTUTb 3apaKeHUA CBOMX PaboTHMKOB?

B 60nbLIMHCTBE AOYEPHUX MPEANPUATUIA NMPUMEHS-
eTCA BaXTOBbIM pexum paboTbl. KomnaHusa paspabo-
TaNa HOBble NpaBMNa NEPEBAXTOBKM C 06A3aTeNbHbIM
TECTUPOBAHMEM BHOBb NPUObIBLUMX PabOTHUKOB, KOTO-
pble NpeiBapUTENbHO PA3MELLAOTCA B OTAENbHOM Ka-
PaHTUHHOM 30HE. 3TO NMO3BOANO HA TEKYLLMA MOMEHT
n36exaTb HeraTMBHbIX CLLEEHAPMEB PA3BUTUA CUTYaLUMN.
Takxe cGopMMpOBaH aNroOpUTM AENUCTBUIA B CyYae Bbl-
ABNIEHWA KOPOHaBMpPYyCHON MHbeKLmn. OCHOBHaA YacTb
aZiMMHWUCTPATMBHO-YNPaBAEHYECKOrO NEPCOHANA nepe-
BeZleHa Ha AMCTaHUMOHHY Gopmy paboTbl.

Mpu TPAHCNOPTUPOBKE HAa MECTOPOXKAEHMA CObAto-
[AeTCA AMCTaHUMA Mexay paboTHMKamu, TpaHcnopTt
06pabaTbiBaeTCA MOKWLWMMU U AE3UHPULMPYIOLMMM
CpeacTBamm nocne Kaxaoro peiica. MpuobpeteHo He-
06X04MMOe KONMYECTBO 3aLUMTHBIX MACOK, aHTucen-
TUYECKMX 3aLUMUTHBIX CPEACTB WM MeAuKameHTOB. Ha

PErYNSAPHOM OCHOBE NPOBOAWTCA AE3UHPEKUMA BCEX
NOMELLEHWI N BEAETCA eXEeAHEBHbIA KOHTPOb 340P0-
BbA BCeX PabOTHMKOB. Mbl NPUCTANbHO CEAMM 33 Pas-
BUTUEM CUTYyaLIMW B CTPaHe U B PErMOHaX NPUCYTCTBUSA
n byaem paccmaTtpuBaTb Hauyano BO30OHOBNEHMSA BCeX
BCMOMOraTe/ibHbIX PaboT TOMbKO MPXM BO3MOMKHOCTY
TIWaTeNbHOro cobaoaeHNa BCeX Mep NPeA0CTOPOXKHO-
CTW.

AdepHoe 0b6wecmeo KazaxcmaHa
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Most subsidiaries employ rotational shifts. The
Company has developed new shift change rules with
mandatory testing of newly arrived workers who are
initially placed in a separate quarantine zone. This
has allowed us to avoid negative scenarios at the
moment. An action plan has also been developed
for detecting coronavirus. The bulk of the adminis-
trative and management personnel have been
transferred to the remote form of work.

When being transported to mines, the workers
keep the distance; the transport is treated with
detergents and disinfectants after each trip. The
necessary amount of protective masks, antiseptic
protective agents and medicines was purchased. All
rooms are disinfected and health of all employees
is monitored on a regular basis. We closely monitor
the development of the situation in the country and
in the regions of ourpresence, and we will consider
the resumption of all auxiliary work only when it is
possible to carefully observe all safety measures.

For uninitiated readers, please tell us what
the global uranium market is and what is the
role of Kazakhstan and, in particular, Kaz-
atomprom on it?

Kazakhstan has been the largest global producer
of natural uranium since 2009. It should be kept
in mind that our country was not even included
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ANA HenocBALWEHHbIX YuTaTeNel pPaCcCKaXkuTte,
NoXanymcra, Yto npeacTaBaseT coboi MMpoBoiA
PbIHOK ypaHa U KakoBa Ha Hem ponb Ka3axcTaHa
K, B YactHoctu, Kazatomnpoma?

KasaxcTaH — KpynHeMwWwmin npon3BoguTen nNpupoa-
Horo ypaHa B mupe ¢ 2009 roga. Mpu atom cnepyet
Y4MTbIBATb, YTO HaLA CTPaHa Aaxe He Bxoauna B Tonl0
KomnaHuii no gobblye ypaHa B 1997 roay, Koraa 6bino
ocHoBaHo AO «HAK «Kasatomnpom». Heobxoaumo ort-
METUTb, YTO YaCTb AOObLIYHbIX NPEANPUATHIA KOMNAHWUM
— 3TO COBMECTHbIE NPEANPUATUA C BEAYLLMMU MUPOBbI-
MW UFPOKaMM YPaHOBOTO PbIHKa.

YpaH 1cnonb3yetca An1A NPOM3BOACTBA TOM/IMBA ANA
aTOMHbIX 3nekTpocTaHumin (A3C), KoTopble B HacToA-
Lee Bpems Npom3BoaAT okono 10% MnpoBoii anekTpo-
SHEPrun. B otanyme oT ApyrMx BUAOB TOMIMBA, TAKMUX
KaK yronb, HedTb M NPUPOLHBIN ra3, AAepHan IHeprus
He BblAeNAeT NapPHUKOBbLIX rA30B UM APYrUX BPeaHbIX
BbIOpPOCOB B aTMOCHEPY, ABNAACL NPU 3TOM Ype3Bblyaii-
HO 30 EKTUBHBIM M CTAOUNBbHBIM UCTOYHUKOM SHEPTUMN.
O6bem cnpoca Ha MMPOBOM PbIHKE ypaHa onpeaenset-
cA notpebneHMem CyLecTBYHOWMMM IHEPTOKOMMNAHMA-
MW 1 HeobX0AMMOCTbIO CO34aHMA 3anacoB ana obecne-
yeHusa becnepeboiHoi paboTbl CTaHUMM.

B nepwnog ¢ 2001 no 2011 roa Habatoganca pocT npo-
“3BOZACTBA ypaHa B MMpe, 06yCN0BEHHDIN TaK Ha3blBa-
eMbiM AAEPHbIM PEHECCAHCOM, NPEeACTaBAAOLWMM CO-
60¥4 NO3UTUBHbIE HACTPOEHMA NO NOBOAY BO3POKAEHMA
aTOMHOW 3HEPreTUKK, Bbi3BaHHbIE POCTOM LIEH HA WC-
Konaemoe TOn/MBo 1 06eCNOKOEHHOCTbIO MUPOBOWA 00-
LLLeCTBEHHOCTM MO NOBOAY BbIOPOCA MAPHUKOBbIX ra30B.
OpHako asapua 2011 roga Ha A3C ®ykycuma, Korga
CUNbHEMNLWEE B UCTOPUM ANOHUM 3eMNETPACEHNE U MO-
CNe0BaBLIEE 33 HUM LiyHaMW NPUBENN K PaspyLLEHUIO
PEAKTOPOB, CTa/sa OTMNPABHOW TOYKOW ANA KOPEHHOrO
nepecMoTpa CpeAHECPOYHbIX MNEepPCrneKkTUB pasBUTMA
PbIHKa ypaHa. Kak cneacteue, B AnoHMM Gbina npuocTa-
HOB/eHa paboTa Bcex 54 peakTopoB, KOTOPble COCTaB-
nann 12% ot notpebHOCTEN MUPOBOTO pbiHKa. fepma-
HMA 06BABMAAG O BbIBOAE M3 IKCNAYaATaLMM BCErO NapKa
CBOMX aTOMHbIX peakTopoB K 2022 rogy, nocteneHHo
3aKpbIBAKOTCA HEKOTOpble aToMHble cTaHuun B CLUA, a
B CTPaHax C Hanbonee pa3BUTON aTOMHOW IHEPrETUKOM,
BK/toYaa ®paHumio, benbruio n Kopeto, aHTMALEpHAA
PUTOPMKA CTana 3BYy4aTb YKe Ha NPaBUTENbCTBEHHOM
ypoBHe. [laHHble COBbITUA NPUBEAM K CYLLECTBEHHOMY
naZieHno NoTpebaeHNA 1 YBEAMYEHMIO 3aNaCcOB ypaHa.

KasaxcTaH, B CBOI oyepesb, NPOAONKaA HApaLLMBaTb
npou3BoacTBo, M B 2016 roay 06bem BbiNyLLEHHOW NPO-
AYKUMM JOCTUT CBOETO NMKA Ha ypoBHe 24,6 TT. ypaHa.

B ycnosusax, korga notpebneHne 3HaunTENbHO yna-
N0, a nNpegnoXKeHne npogonkano pactu, 8 2015-2017
roflax Ha NepeHacbIWeHHOM pbIHKe 0Kono 25% ypaHo-
BOV npoaykuum KasaTomnpoma OKasanncb HesocTpe-
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in the top 10 wuranium miners in 1997, when
Kazatomprom was founded. It should be
noted that the bulk of the Company’s mining
enterprises are joint ventures with the world’s
leading players in the uranium market.

Uranium is used to produce fuel for nuclear
power plants (NPPs), which currently produces
about 10% of global electricity. Unlike other fuels,
such as coal, oil and natural gas, nuclear energy
does not emit greenhouse gases or other harmful
emissions into the atmosphere, while being an
extremely efficient and stable source of energy.
The volume of demand in the global uranium
market is determinedby the consumption of
existing utilitiesand the need to create reserves to
ensure the smooth operation of the stations.

Between 2001 and 2011, there was an increase
in uranium production in the world due to the so-
called “nuclear renaissance”, which was driven by
positive sentiment about the revival of nuclear
energy caused by rising fossil fuel prices and global
public concern about greenhouse gas emissions.
However, the 2011 accident at the Fukushima
nuclear power plant, when the strongest
earthquake in Japanese history and the ensuing
tsunami led to the destruction of reactors, became
the starting point for a radical review of the
medium-term prospects for the development of
the uranium market. As a result, all 54 reactors
were stopped in Japan, which accounted for 12%
of the global market needs. Germany announced
the decommissioning of the entire fleet of its
nuclear reactors by 2022, some nuclear plants in
the United States are gradually closing down, and
in countries with the most developed nuclear
energy, including France, Belgium and Korea,
anti-nuclear rhetoric began to sound even at the
government level. These events led to a significant
drop in consumption and an increase in global
uranium inventories.

Kazakhstan, in turn, continued to ramp
upproduction and in 2016 the volume of output
reached its peak at 24.6 thousand tons of uranium.

While consumption fell significantly, supply
continued to grow, and in 2015-2017, about
25% of Kazatomprom’s uranium products were
unsoldin the over saturated market. Major uranium
producers in the world have also responded
slowly to falling demand. This exerted
intensedownward pressure on prices. Thus, in
2016, when uranium production in Kazakhstan
reached a maximum, the spot price of uranium
fell to $18 US per pound, compared with the
peak price of $138 in 2007. At the same time,
Kazatomprom’s inventory of finished products

6oBaHHbIMW. OCHOBHbIE NPOM3BOAUTENN YPaHa B MUpe
TaKXXe MeaNeHHO pearnpoBany Ha MafeHue crnpoca.
ITO OKa3blBaNO MHTEHCUBHOE MOHMMKalOLLEee AaBAEeHUe
Ha UeHsbl. Tak, B 2016 roay, Koraa 06bem NPoM3BOACTBa
ypaHa B KazaxcTaHe JOCTUI MaKCMMyMa, bbina 3aduk-
CMPOBaHAa MMHUMANbHAA LeHa Ha yposHe 18 ponna-
poB CLUA 3a ¢yHT No cpaBHEHMIO C NMKOBOW LieHOW 138
ponnapos B 2007 roay. BmecTe ¢ 3TMM OCTaTKM rOTOBOM
NPOAYKLMM HA CKNagax yBeAMUMAKCh B 3 pasa, ¢ 3 TT. Ha
KoHew, 2015 roga fo 9 TT. B KoHue 2017 roaa. Takum 06-
Pa3oM, Ha NOKa3aTeIM KOMNAHUK OKa3an BAUAHUE KaK
CHUEHME LIEHDI, TaK U CHUXKEeHMe 06bema NPoAaK.

[eicTBUTENIbHO, KOMNAHUA CTONIKHY/ACh C CepPb-
e3HbiMu Bbi3oBamu. Kakue aeiicteusa npegnpu-
HAn Kasatomnpom pnia ynyuyweHusa cutyauumu?

B koHue 2017 roga bbina paspabotaHa HoBas CTpa-
TErma pa3BuTUA KOMNaHuM Ha 10 net, OCHOBHOW NOCbIN
KOTOPOW cocToAn B POKyCe Ha YCTOMYMBOM Pa3BUTUM
OCHOBHOrO 6M3Heca M CO34aHUM AOAFOCPOYHOMN CTOU-
MOCTM ON1A BCEX CTEMKXONAEPOB KOMNaHuK. bbina npo-
BefleHa OrpoMHas paboTa no yBesMYeHnto NpubbINbHO-
CTV KOMNaHUMW.

Kasatomnpom pelmnn CKOHLEHTPMPOBATbCA Ha OC-
HOBHOM Buae aeatenbHoctn. B 2018 rogy Kaszatom-
NPOM YBENNYMUA CBOK A0 Y4aCTUA B Ka3aXCTaHCKO-
KaHaZCKOM COBMECTHOM NpeanpuaTumn «UHKan» ¢ 40%
Ao 60%, 3aBepwmnn MHOTONETHIO PaboTy no pelwe-
HWIO BOMPOCOB KacaTeNbHO LONEN BNAAEHUA B KOMMA-
Huax TOO «baikeH-U», TOO «Kbi3biakym» n TOO «CI
«XopacaH-U» 1 BepHYN KOHTPO/b Hag, NPeANpPUATUAMM.
B pe3ynbrate nposeaeHHoOM paboTbl Kasatomnpom yBe-
JIMYNN CBOKO JONK0 3aKOHTPAKTOBAHHbIX 3anacos B Ka-
3axcTaHe ¢ 50% a0 65%, coctaBaAlLMX MO COCTOAHNUIO
Ha 01.01.2020 roga B 0bwweit cnoxkHOCTM 732 TT. ypaHa.

3a cYeT pecTpyKTypM3aLLMmM aKTMBOB KOMMAHWA 3HAYW-
TENbHO COKPATMNA KONMYECTBO SOYEPHUX CTPYKTYP —C 82
A0 40 — 3a cYeT COKpaLLeHNA HeNPODUbHBIX aKTUBOB.

Bce 3T mepbl N0 KOHCOAMAALMM aKTMBOB Oblan He-
06x0aMMbl ANA yCnewHoW npuMBaTU3aLMK NyTem nep-
BMYHOIO pasmelLeHms LieHHbIX bymar (IPO).

Mbl pelumnu KapanHaabHO M3MEHWUTb NOAXOA, K Beae-
HWIO HaLLEero 0OCHOBHOIO 613Heca 1 NepeiT Ha PbIHOYHO
OPWMEHTUPOBAHHbIMA NOAX0A, BMECTO YNopa Ha yBesnye-
HMe 06bemoB NPon3BOACTBa. Mbl YKpenuam Hawy Ko-
MaHZy N0 MAaPKETUHIY U NPOAAXKaM M CTaAN NPUHUMATb
peLleHns Ha OCHOBe IyHoKoro aHain3a pbiHKa. Komna-
HUA NepecTana NPoAasaTb ypaH Tpenaepam v nocpes-
HMKaM U CKOHLLEHTPMPOBANACb HAa KOHEYHbIX MONb30-
BaTeNAX ypaHa: 3HeprokomnaHuax — onepatopax A3C.

B Hauane 2017 roga snepsble B uctopun Kasatom-
NPOM 0ObABMA O PELIEHWUM COKPATUTb NMPOU3BOACTBO
ypaHa. 370 6bIN0 HeobxoaMMO Ans HanaHCMPOBaHMA
CNpoca W NpeanoXeHWA Ha pbiHKe. byayun avgepom
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in warehouses increased three times, from 3
thousand tons at the end of 2015 to 9 thousand
tons at the end of 2017. Thus, the Company
performance was influenced by both a de-
crease in prices, and a reduction in sales.

Indeed, the Company faced serious challen-
ges. What actions did Kazatomprom take to
improve the situation?

At the end of 2017, a new Company’s develop-
ment strategy for 10 years was developed, the
main message of which was to focus on the
sustainable development of the core business and
creating long-term value for all stakeholders of the
Company. Significant work has been done to in-
crease the Company’s profitability.

Kazatomprom decided to focus on its core
business. In 2018, Kazatomprom increased its
participation share in the Kazakhstan-Canadian
joint venture Inkai from 40% to 60%, completed
multi-year work on resolving the issues regarding
ownership interests in the companies of
Baiken-U LLP, Kyzylkum LLP and JV Khorasan-U
LLP and regained control over the enterprises.
Thus, Kazatomprom increased its share of
contracted reserves in Kazakhstan from 50% to
65%, which asof January 1, 2020 amounted
to a total of 732 thousand tons of uranium (100%
basis).

Due to restructuring of assets, the Company
significantly reduced the number of subsidiaries —
from 82 to 40 - through the reduction of non-core
assets.

All of these asset consolidation measures were
necessary for successful privatization through an
initial public offering (IPO).

We decided to radically change the approach
to conducting our core business andswitch
to a market-oriented approach instead of
focusing on increasing production volumes. We
strengthened our marketing and sales team
and began to make decisions based on in-depth
market analysis. The company stopped selling
uranium to traders and intermediaries and
concentrated on the end users: utilities — NPP
operators.

In early 2017, Kazatomprom announced a
decision to reduce uranium production for the
first time in its history. This was necessary to
balance the supply and demand in the market.
As a market leader, we took on great responsibility
and at the end of 2017,decided to reduce
future production plans by 20% from the level
indicated in the 2018-2021 subsoil use contracts.
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PbIHKA, Mbl B3A/M Ha ceba 60oNbLLYID OTBETCTBEHHOCTb
1 B KoHLe 2017 roga NpuHANK peLleHne 0 COKpaLLeHnm
Oyaywmx nnaHoB npoussoacTsa Ha 20% oT ypoBHS, 3a-
GMKCMPOBaAHHOTO B AOTOBOPAX HAa HEAPOMNONb30BaHME C
2018 no 2021 rog,

Mbl noMeHANN Hawy ¢unocoduio 1 nepectanu ay-
MaTb 06 ypaHOBbIX 3aMacax Kak 0 pecypcax 1 OTHOCMMCA
K HMM, KaK K aKTUBaAM CTPaHbl A4/17 HbIHELHero 1 byay-
LLMX NOKONEHWUN. [103TOMY Mbl HE CMeLWMM HapaLLMBaTh
06beMbl NPOM3BOACTBA 4,0 TEX MOP, NMOKA HE NPUAET Bpe-
MS W PbIHOK He NoTpebyeT AONONHUTENbHbIX NOCTABOK.

Bmecte ¢ Tem nocne ycuneHua QyHKLMM MapKETUH-
ra v NPoAax v ONTMMM3auMM NPOU3BOACTBA C YYETOM
notpebHocTen pbiHka B 2018 rogy HAK cTan He ToNb-
KO CaMblM KpyMHbIM NPOM3BOAWUTENEM YpPaHa, HO M
KPYNHeWLWMM MOCTaBLUMKOM ypaHa B mupe. B 2018
rogy 6bin peannsoBaH pekopAHblii 06bem NPUPOAHO-
r0O ypaHa 3a BCH WUCTOPUIO AEATENbHOCTM KOMMAHWUK.
O6bem npoaax bbin yBeanyeH Ha 60% no cpaBHEHUIO
c obbemamm 2014-2017 ropos. Ecam 8 2015-2017 roaax
[0NA KOMMNaHWM Ha MMPOBOM PbIHKE He MpeBblWwana
14%, 10 B 2018-m 1 2019-m gona Kasatomnpoma co-
cTasnana yxe 23% ot Bcero cnpoca Ha pbiHke, B 2020
rogy obbem nposax KOMNAHUM OXMAAETCA Ha YPOBHE
2019 roaa. Mpu 3TOM ypaH He Bbin peann3oBaH Tpenae-
pam, Kak bbino paHee.

MosBnAeTcA pe3oHHbli Bonpoc: Kak Kasatom-
NpPoM HapacTun o6bem MpogaX NpU TOM, YTo
COKpaLLa/ NPOM3BOACTBO?

Bce oueHb NpocTo. Bo-nepBbIX, XOTb Mbl M COKPATU/IN
npou3BoACcTBO Ha 20% OT KOHTPAKTOB HA HEAPOMNOAb30-
BaHWe, YPOBEHb NPOM3BOACTBA OCTANCA MPUMEPHO Ha
yposHe 2017 ropa. CokpalueHue naaHoBblx 06beEMOB
NO3BONNO He HapaLLMBaTb NPOM3BOACTBO B Aa/IbHEW-
LIEM, YTO YKe XOPOLIO NPX NPOAO/MKABLIEMCA NepeHa-
CbILLEHUM pbiHKa. M Aaxke mocne COKpaleHMa Mbl BCe
eLle 0CTaeMCA KpyNHeLWnmM Npon3BoanuTeNeM NPUPOA-
HOro ypaHa B MMpe, U HaLa JO0NA HA PbIHKe BbIpoCaa.

Bo-BTOpbIX, KOMMAHMA YMEHbLIMAA OCTAaTKM TOTOBOM
MPOAYKLMM, KOTOPbIE CKOMUAUCL 33 MEPUOA, nepenpo-
M3BOACTBA, TEM CaMbIM Y/Ty4LLMB CBOKO CTPYKTYpY Kanu-
Tana.

Hawa cTpaterna v COOTBETCTBYIOLAA €W Mapke-
TUHTOBaA [LeATENbHOCTb NPUHOCAT NAOAbI B YaCTU AM-
BepCMPUKALMM KNMEHTCKOW 6a3bl M pacluMpeHus reo-
rpadum npogax. Tonbko 3a 2019 rog mbl fobasuau B
Hal nopTdenb NpPoAax WeCTb HOBbIX KOMNAHWA U ABe
CTpaHbl. Ecav cymmupoBaTtb COBOKYMHOE KONMYECTBO
PEaKTOPOB HaLUMX KNMEHTOB ceityac, To ux byaeT bonee
300, npu Tom 4TO B MUpe Bcero 441 peaktop.

B TeKyLlem roZly Mbl y)Ke OTKPbIIM HOBOE AnA cebs
HanpaBieHne — APreHTUHY, 3aKUYNB KOMMEPYECKOe
cornaweHne o0 NocTaBke NPUMPOAHOrO ypaHa C Komna-
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We have changed our philosophy and stopped
thinking about uranium reserves as resources and
treat them as assets of the country for the present
and future generations. Therefore, we are not in a
hurry to ramp upproduction until the time comes
and the market requires additional supplies.

At the same time, after strengthening the
marketing and sales and optimizing production
based on the market needs, in 2018, Kazatomprom
became not only the largest producer of uranium,
but also the largest sellerof uranium in the world. In
2018, a record volume of natural uranium was sold
bythe Company. The sales volume was increased by
60% compared to 2014-2017. While in 2015-2017,
the Company’s shareof salesin the worldmarket
did not exceed 14%,in 2018 and 2019 Kazatom-
prom’s share amounted to 23% of the total market
demand, and in 2020 the sales volume of the
Company is expected to be similar tothe level of
2019. And even at that level, uranium was not
sold to traders, as before.

Then, area sonable question arises, how
did Kazatomprom increase its sales while
reducing production?

It’s quite simple. Firstly, although we have
reduced production by 20% against the subsoil use
contracts, the level of production has remained
roughly similar to the level of 2017-it was not a
year-over-year decrease. The reduction in planned
volumes allowed us not to increase production in
the future, which is a good thing considering the
continued market oversaturation. And even
after the reduction, we are still the largest
producer of natural uranium in the world, and our
market share has grown.

Secondly, the company reduced the inventory
of finished products that accumulated during
the period of overproduction, thereby improving
its capital structure. Our Strategy and related
marketing activities are yielding dividends in
terms of diversifying our customer base and
expanding our sales geography. In 2019 alone,
we added six new companies and two countries
to our sales portfolio. If we summarize the total
number of reactors operated globally by our
customers, we supply fuel for about 300 of the
world’s 441 nuclear reactors.

This year we have already opened a new
market-Argentina, having concluded a commercial
agreement on the supply of natural uranium with
Dioxitek. Over the past few years, onecan note
new markets for Kazatomprom such as Brazil,
Spain, and Sweden.

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

10 kaHTap

bac aupeKTopAbIH,

aTaynbl CTUNEHAUACHI

Hac fanbimpap MeH MmamaHzapabl
benceHai FblNbIMU-OHAIPICTIK Kbl3MeTKe
KON4Ay IKaHe bIHTaNaHAbIpy MaKca-
ToiHga 2018 xbinbl KP ¥AO bac au-
PEKTOPbIHbIH, bl CalblHFbl  aTaynbl
cTuneHauacel TafalbiHAanabl. CTuneH-
avatrapabid, 2018 xkaHe 2019 xbingapbl
KYprisreH 3epTTeynepiHiH HaTuxenepi,
ac KbI3METKepaepAiH KaHa FblNbIMKU
GafbITTapAbl  AAaMbITyFa  Kbl3blfyLUbl-
NbIFbIHBIH,  ©CYi  X3He O0NapAblH  XKa-
puAnaHbIMAbIK ~ Bencenainiri  eHrisin-
reH KYWEeHiH CITTINIriH KepceTTi.

www.nnc.kz

22 kaHrap
XanbiKapanbiK bIHTbIMAKTACTbIK,

2019 XblngbiH, COHbiHAA AU Atom
aHepruacel  Kayincisgiri  npobnemana-
pbl  3epPTXaHaCbiHbIH YW  Kbl3MeTKepi
LW.X. TusatynuH, A.A. lWalimepaeHoB *a-
He [A.C. liocambaes XanoH atom
3HepruAcsl XKeHiHaeri areHTTIriHIK,
npesnaeHti, Kogama Towwuo Mbip3agaH
BTIP OTbiHbIHbIH, TepeH, KyMlin KeTyiHe
KON KeTKizy 6OoWiblHWa NpaKTUKanbIK
TEXHONOTUAHbI  33ip/IereHi KaHe OcCbl
PEaKTOpAblH,  MWUCCMACbIHA KO KeT-
Kisyne eneyni  ynec KOCKaHbl  YLWiH
anfbIC XaTTap angbl.

Byn yw  KypblAbIMAbl  M30TPONTHI
OTbIHHbIH, ~ BTTP  KacuetTepiH  3epT-
Tey boWbiHWa K-1797 xoHe K-2222 XfTO
€Ki KobacCblHblH  COTTi  OpbIHAANYbI-
HbIH, H3TUXeCi 6onbin Tabbinagpl.

www.inp.kz

22 KaHTap
«QAZAQ SOLAR» X3K Typansbi
YPHanAblH, 6ipiHwWwi Hemipi

OTKEH  KbIAbIH,  KENTOKCaH  aMblH-
fa KasakcTaHZa KaHapTblnaTblH - 3Hep-
rma  Kesgepi Typanbl «QAZAQ SOLAR»
KYPHa/biHbIH,  BipiHWI  Hemipi  MapbiK,
Kepai. «Qazaq Solar» aknapatTbiK-Tangay
KYPHaNbIH TOKCaHbIHA 6ip peT Wblfapy
ocnapnaHyga.  'KaHa  6acblnbIMHBIH,
muceuacel — KasakctaHgasbl KIK cekTo-
PbIH faMbITyAbl KONAaAY.

www.gov.kz

XPOHUKA

10 aHBapAa
MmeHHasa ctunenaua
leHepanbHOro gupeKTopa

C uenblo NOAAEPKKM U CTUMYNUPOBa-
HWA MONOAbIX YYEHbIX W CMELUanucToB
K aKTMBHOM  Hay4HO-NPOWU3BOACTBEHHOM
featenbHocT B 2018 rogy 6blna yupex-
JeHa exerogHasa MmeHHasa cTuneHausA
[eHepanbHOro pgupektopa HALL PK. Pe-
3yNbTaTbl  NPOBEAEHHbIX  CTUMEHAMATa-
mu B 2018 1 2019 rogax uccneLoBaHW,
POCT MHTEpeca MOAOAbIX COTPYAHWUKOB K
Pa3BUTUIO HOBbIX HAYYHbIX Hanpasne-
HUA U UX NyBAUKALMOHHOW aKTMBHOCTM
NPOAEMOHCTPUPOBAAN  YCMELWHOCTb  BBe-
[IEHHOW CUCTeMbl.

www.nnc.kz

22 anBapsa
MexayHapoaHoe coTpyAHUYECTBO

B koHue 2019 roga Tpu COTPYyAHWKa
nabopatopuu  npobnem  HesonacHOCTM
aTomHoi 3Heprum WUAD Tusatynmu WX,
WanmepaeHos ALA.  u [iocambaes [.C.
noayuMnn  6narogapCTBeHHble  MUCb-
Ma OT npe3ngeHTa AMOHCKOTO areHTCTBa
no aTOMHOM 3Hepruu, rocnoauHa Koga-
Ma Towwno 3a paspaboTKy MpPaKTUYECKOW
TEXHONIOMMM MO  LOCTUKEHUIO [1yBOKOro
BbliropaHua Ttonauea BTIP u 3HauuTensb-
Hbli  BKNAZ B  AOCTWXKEHUM  MWUCCUM
3TOrO peakTopa.

3T0 ABAAETCA  pe3ynbTaToM  ycnew-
HO  BbIMOJHEHHbIX  ABYX  MPOEKTOB
MHTL, K-1797 wn K-2222 no wuccnhego-
BaHWUID CBOWCTB TPEXCTPYKTYPHOrO M30-
TponHoro Tonaunsa BTIP.

www.inp.kz

22 aHBapsa
MepBblit HOMep KypHana
o0 BN3 «QAZAQ SOLAR»

B nekabpe npownoro roga B Kasaxcra-
He Bblles B CBET MepBbli HOMEP Kyp-
Hafa O BO30OHOBAAEMbIX WCTOYHMKAX
3Heprum «QAZAQ SOLAR». MWHbopmaum-
OHHO-aHANUTUYeCKMI  KypHan  «Qazaq
Solar»  nnaHupyeTcA  BbINYCKAaTb  OAMH
pa3 B KBapTan. Mwccua HoBOro uM3ga-
HWUA — NOAAEPHKKa pa3sBuTMA cekTopa BUI
B KasaxcTaHe.

www.gov.kz

CHRONICLE

January 10th
Director General
Scholarship

In order to support and stimulate
young scientists and specialists to active
research and  production  activities,
the annual nominal scholarship of
the Director General of the NNC RK
was established in 2018. The results of
the research carried out by the fellows
in 2018 and 2019, the growing interest
of young employees in the development
of new scientific areas and their
publication activity demonstrated the
success of the introduced system.

www.nnc.kz

January 22nd
The international cooperation

At the end of 2019, three employees of
the Laboratory of Atomic Energy Safety
Problems of the INP Gizatulin Sh.Kh.,
Shaimerdenov A.A. and Dyusambaev D.S.
received letters of gratitude from the
President of the Japan Atomic Energy
Agency, Mr.Kodama Toshio, for the de-
velopment of practical technology to
achieve deep burnup of HTGR fuel
and a significant contribution to the
achievement of this reactor’s mission.

This is the result of two successful
ISTC projects, K-1797 and K-2222, to
study the properties of three-structure
isotropic HTGR fuel.

www.inp.kz

January 22nd
The first issue of the journal
about RES «QAZAQ SOLAR»

In December last year, the first issue
of the journal on renewable energy
sources «QAZAQ SOLAR» was published
in Kazakhstan. The information-analytical
magazine «Qazaq Solar» is planned to
be published once a quarter. The mis-
sion of the new publication is to support
the development of renewable energy
sector in Kazakhstan.

www.gov.kz
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Huei Dioxitek. 3a nocnesHue HECKONbKO NET MOXHO
OTMETUTb TaKMe HOBble AnA KazaToMnpoma pbIHKK, KaK
bpa3sunua, Ucnanma v Liseuus.

MoMMMO yBEWNYEHWA CBOETO MPUCYTCTBUA HA MEXAY-
HapPOAHbIX PbIHKAX NPMPOAHOrO YpaHa KOMNaHWA nepe-
LA K Npofaxe NpoayKuumn 6onee BbICOKOro nepesaena
— rekcadpTopuaa ypaHa 1 Hu3KooboraLeHHOro ypaHa.

[lonrocpoyHoe BMAEHME Halien cTpaTerMm — CTaTh
npPeanoYTUTENbHBIM MAPTHEPOM A/1A T106aNbHO aTOM-
HOW NPOMbILUNEHHOCTMH.

M KaK 3710 0Tpa3nnoch Ha ﬂpM6bll1M KOMnaHun?

C momeHTa MaclTabHbix pepopm B KOMNAHUM Yu-
cTaa npubbinb HemameHHo pacteT. Ecam B8 2017 roay
CKOPPEKTUPOBAHHAA uncTan npubbinb (6e3 ydyerta agd-
$EeKToB OT pPa30BbIX HEOMEepaLMOHHbIX TPaH3aKLuit)
6bina 31 mapa. TeHre, To B 2019 rogy oHa cocTaBuna
142 mnpa. TeHre. Kpome TOro, eerogHo pacTet pas-
Mep Hanorosblx otuncaeHunii Kasatomnpoma. Tak, ecim
8 2017 rogy oHu cocTaBnan 72 mapa. TeHre, 1o 8 2018
rogy ye 6b110 99 mapa, a 8 2019 — 127 mapa. TeHre.

Bbl ynomaHnynu npo IPO. Moxete HeMHOro noa-
pobHee pacckasatb npo IPO Kazatomnpoma?

Crpaterna KOMNaHWM W pe3ynbTaTbl AeATeNbHO-
CTM NO3BO/W/N BbINONHUTL NOCTAB/AEHHYIO Nepes, Hen
3agayy no Bbixoay Ha IPO. B Hoabpe 2018 roga Kasa-
TOMNPOM pasmectun 15% cBOMX akuyi M rN06anbHbIX
[eno3nTapHbIX PacnucoK Ha JIoHAOHCKOW GOHA0BOW
oupe (LSE) n bupke MexayHapoaHOro ¢p1HaHCOBOrO
LeHTpa «ActaHa» (AlX).

IPO KazaTomnpoma noAy4nmno BbICOKME OLEHKK
Kak nepsoe IPO cpegn noptdenbHbix KomnaHui AO
«Campyk-Ka3sblHa» Ha MeXAyHapOAHbIX PbIHKaX Kanwu-
Tana u camoe 6onbloe IPO komnanuit U3 ctpaH CHI B
2018 roay Ha JlToHAOHCKOM GpOHA0BOW bupKe.

B 06wwem AO «Campyk-KasbiHa» nonyynio oT npoaa-
X1 25% akuyui Kazatomnpoma nopagka 790 maH. gon-
napos CLUA, koTopble 6bin1 HanpaeaeHbl B HauyoHanb-
HbIM GOHA CTPaHbI.

Bonee Toro, Kasatomnpom 3a nocneaHue 3 roga Bbi-
NAaTUN AMBUAEHAOB Ha 06wyt cymmy 340 mapa. TeH-
re. CnegyeT OTMETUTb, YTO NPU 3TOM KOMMAHWUA NPOA0N-
YKaeT CHMXKaTb ypoBeHb donra. Tak, ecam 8 2018 rogy
fonr komnanum coctasnan 580 maH.gonnapos CLWA, 10
8 2019 roay cHusmaca go 421 MaH. LONNAPOB, U NAAHK-
pyeTca AaNbHellee 3HaYUTENbHOE CHUXKEHME AOATra.

B 2018-2019 ropax aKTMBHO 06cCyXAanacb
BO3MOXHOCTb CaHKUuMiM co cTopoHbl CLUA
Ha ypaH, NOCTYNaloWMWii Ha amMepUKAHCKUU
PbIHOK CO CTOPOHbI TaKMX CTpaH, Kak Poccus,
KasaxctaH u Y36ekucraH. HacKonbKo aKTMBHO

WWW.NUCLEAR.KZ
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In addition to increasing ourpresence in the
international markets of natural uranium, the
Company switched to the sale of products of
a higher level of processing - uranium hexafluoride
and low enriched uranium.

The long-term vision of our strategy is to
become the partnerof choicefor the global nuclear
industry.

And how did it affect the Company’s profits?

Sincethelarge-scale reforms in the Company,
net profit has been growing steadily. While in
2017 the adjusted net profit (excluding the effects
of one-time non-operational transactions) was
KZT 31 billion, in 2019 it amounted to KZT 142
billion. In addition, the size of tax deductions of
Kazatomprom is growing annually. Thus, whilein
2017 they amounted to KZT 72 billion, in 2018 it was
already KZT 99 billion, and in 2019 - KZT 127 billion.

You’ve mentioned an IPO. Can you tell us a
little more about the IPO of Kazatomprom?

The Company’s strategy and the results of
operations allowed us to fulfill the task of holding
an Initial public offering, or an IPO. In November
2018, Kazatomprom placed 15% of its shares and
global depositary receipts on the London Stock
Exchange (LSE) and the Astana International Ex-
change (AIX).

The IPO of Kazatomprom was highly rated as
the first IPO among Samruk-Kazyna JSC portfolio
companies on international capital markets
and the largest IPO of the companies from the CIS
countries in 2018 on the London Stock Exchange.

Overall, Samruk-Kazyna JSC received about USS
790 million from the sale of 25% of Kazatomprom
shares, which were sent to the National Fund
of the country.

Moreover, over the past three years, Kazatomprom
paid dividends to all shareholders totaling
KZT 340 billion. It should be noted that at the same
time, the Company continues reducing the level
of debt. Thus, in 2018 the debt of the Company
amounted to USS 580 million, in 2019 it fell to
USS 421 million, and it is still planned to further
reduce the debt of the Company.

In 2018-2019, the possibility of US sanctions
on uranium entering the American market
from countries such as Russia, Kazakhstan
and Uzbekistan was discussed. How actively
was Kazatomprom involved in these dis-
cussions and how did it end?

Kasatomnpom 6bin BoBNeUeH B 3T 06cyKaeHun
M YeM 3T0 3aKOHYMNOCb?

MupoBas aTOMHasA 0Tpac/b ABAAETCA MPELMETOM Ce-
Pbe3HbIX reonoNUTUYECKUX MHTEPECOB, a NPUPOAHDIN
ypaH, byayun CTpaTeErMYecKUM MaTepuanom, noasep-
KEH PUCKY BO3SMOMKHOIO BBEAEHMA OrPaHNYEHNI no L0-
CTYMy K PbIHKaM W «TOProBbIx BOMHY. Ka3axcTaH, asna-
AICb CaMbIM KPYMHbIM NPOU3BOAUTENEM YpaHa, 06A3aH
NPOAKTUBHO MPUHMMATb MepPbl N0 MUHUMM3ALMMU ITUX
PUCKOB M 0becneyeHmnio 4OCTyna K MUPOBLIM PbIHKaM
CBOEN NPOAYKLMN.

18 nona 2018 ropa MuHuctepctso Toprosan CLUA
MPUHANO PeLIEHWe O HaYaae PaccneoBaHUA B pamMKax
CTaTby 232 3aKOHa O pacwmpeHun Toprosam ot 1962
roga Ha OCHOBAHMWM NETUUMM, NoAaHHon 16 AHBapA
2018 roga amepuKaHCKMMM YpaHOA00bIBAOLLMMM KOM-
naHnamu Energy Fuels n Ur-Energy, uto 66110 nepsoi
ny6AMYHON AUCKYCCUMEN Ha TOCYAapCTBEHHOM YPOBHE
Ha TeMY TOProBbIX OFPaHUYEHMNI B OTHOLIEHWUM NOCTaBOK
ypaHa 13 KasaxctaHa noc/ie CHATWA TOPTroBbIX OrpaHuye-
Huii B utone 1999 roga. B pesynbrate 60nbLwoi paboTbl,
nposeseHHOM Ka3aToMnNpoMOM W rocyaapCTBEHHbIMU
opraHamu PK, yaanocb 3awmutntb MHTEpechl KazaxctaHa
¥ NpeaoTBPaTUTL BBEAEHWE OrPaHMYEHUA HA MMMOPT
ypaHa u3 Pecnybaunku KasaxctaH 8 CLUA.

Kakue waru Kasatomnpom npeanpuHMmaer no
BONPOCaM 3KO/IOrMYECKOro Bo3AeNCTBUA CBOEM
JAeATeNbHOCTU?

KaszaTomnpom MOAHOCTbIO M3MEHMA NOoAXoAbl K
CBOEMN [eATENbHOCTU, MPUMEHSET Ny4luMe MEXAyHa-
poAHble NpakTMKK ESG (3konorua, coumanbHas oTeeT-
CTBEHHOCTb, KOPMOPATUBHOE YNpaBAeHME) U TpaHC-
MAPEHTHOCTU B KayecTBe MyO/AMYHOM KOMMAHUM, YTO
0COBEHHO BaKHO B aTOMHOM SHEPTETUKE, rae NoTpebu-
TENN YAENAIOT NOBbILEHHOE BHUMaHKe Bonpocam ESG
npu BbIbOpe NOCTaBLUMKOB M NapTHepoB. [pu 3Tom BCe
PELIEHNA KOMMNAaHWM HaMpaBAeHbl B MEPBYIO OYepesb
Ha 3G dEeKTMBHOE yNpaBieHWE CTPATErMYECKUMM aKTH-
BaMM C LLeNIbl0 LOCTUNKEHMA LOATOCPOYHbIX BbIFOA AN
HaLLen cTpaHbl.

KazaTomnpom Ha fene AeMOHCTPUPYET NPUBEPIKEH-
HOCTb MOCTOAHHOMY CHWXXEHMIO 3KONOTMYECKOro BO3-
[ENCTBMA Ha OKPYXKAIOLLYHO Cpeay OT CBOEMN AeATENbHO-
cTu. Tak, B TEKYLLEM rofly HauMHaeTca pUHAHCMPOBaHME
9KO.MPOEKTOB N0 Pa3bopy M 3aXOPOHEHWUID HEWCronb-
3YEMbIX 34aHWUN U COOPYKEHWUM, NPULLIEALINX B HEFOA-
HOCTb 33 Bpems pabotbl AO «YM3» co BpemeH CoseT-
ckoro Coto3a 1 TpebyroLmx cnewmanbHoro obpalleHus.

B paekabpe 2019 roga 6bina ocywecteneHa 3a-
KNIOuMTENbHAA NOCTaBKa HM3KOo6orawieHHOro
ypaHa B bank HOY MATATS, nocTpoeHHbIi Ha

AdepHoe 0b6wecmeo KazaxcmaHa

nsk_kz_1993 ¥ nskassociation1993

The global nuclear industry is subject to serious
geopolitical interests, and natural uranium, being
a strategic material, is at risk of possible res-
trictions on access to markets and “trade wars”.
Kazakhstan, being the largest producer of uranium,
must proactively take measures to minimize
theserisks and provide access toglobal markets.

On July 18, 2018, the U.S. Department of
Commerce decided to launch an investigation
under section 232 of the Trade Expansion Act of
1962 on the basis of a petition filedon January
16, 2018 by two US companies with uranium
interests, which was the first public discussion at
the state level on trade restrictions on uranium
supplies from Kazakhstan after lifting trade
restrictions in July 1999. As a result of the major
efforts by Kazatomprom and government bodies
of the Republic of Kazakhstan, it was possible
to protect the interests of Kazakhstan and
prevent the introduction of restrictions on the
import of uranium from the Republic of Kazakhstan
to the United States.

What steps does Kazatomprom take on the
environmental impact of its activities?

Kazatomprom completely changed its approach
to its activities, applyingthe best international
practices of ESG and transparency as a public
company, which is especially important in nuclear
energy, where consumers pay special attention
to ESG issues when choosing suppliers and
partners. Moreover, all decisions of the Company
are aimed primarily at the effective management
of strategic assets in order to achieve long-term
benefits for our country.

Kazatomprom actually demonstrates a com-
mitment to continuously reduce the environmental
impact of its activities. Thus, financing will be
provided for the environmental projects on the
analysis and removal of buildings and struc-
tures that have become unusable during the work
of UMP JSC since the times of the Soviet Union
and requiring special treatment.

In December 2019, the final delivery of low
enriched uranium to the IAEA LEU Bank,
built on the basis of Ulba Metallurgical
Plant in the city of Ust-Kamenogorsk, was
carried out. What is the role of Kazatomprom
in this project?

What benefits does the IAEA Bank have for the
Republic of Kazakhstan and the Company? The
low enriched uranium bank was built in accordance
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6ase YnbbMHCKOro MeTannypruyeckoro 3aso-
Aa B ropoae Ycrb-KameHoropcke. Kakosa posb
Kaszatomnpoma B gaHHOM npoekrte? Kakue Bbl-
roabl ansa Pecny6amkn KasaxctaH u KomnaHuu
HeceT baHk HOY MATAT3?

BaHK HWM3KOO6OralEeHHOrO ypaHa NOCTPOEH B COOT-
BETCTBMM C cornaweHvem mexay Mpasutenscteom PK
n MATAT3 ot 2015 roga. B otkpbiTvn baHka HOY B 2017
rogy npuHanu yyactue MNepsbii MpesnaeHT KasaxctaHa
HypcynTtaH Hazap6aes v [eHepanbHbi aupektop MATA-
T3 HOkuna AmaHo. Co3gaHue banka HOY aemoHcTpupyet
NPU3HaHME MeXAYHapOAHbIM COOOLEeCTBOM MHULMA-
TMB Enbacbl No HepacnpocTpaHEHWIO AAEPHOTO OPYHKMS
¥ LLOBEPWME K HaLLeW CTpaHe.

HeobxoAMMO OTMETUTb, YTO HM3KOODOralleHHbIN
yPaH, XpaHawmica B baHke, — 310 npoayKT bonee Bbl-
COKOTO nepeaena, YeM 3aKWUCb-OKUCb YpaHa, KOTOPbIi
[06bIBAOT B HOMHbBIX PerMoHax Hawewn cTpaHbl. YM3
umeeT 6onee yem 45-neTHIO UCTOPUIO U OMBIT Xpa-
HEeHMA PafAMOAKTMBHLIX MaTepuasnos pasHbIX nepe-
[leN0B, B TOM 4YMC/e U HWM3KOODOralleHHOro ypaHa.
Ha cknage BHOY BonnouieHbl Ayywue CtaHA4apTbl Mo
obecneuyeHnto ¢usnyeckoit 6esonacHocTH, 4To ObiNo
NOATBEPKAEHO MHcnekunen MATATI. lMpu npuemke
maTepuana cneumanuctamn YM3 nposeaeHbl BCe He-
0bxoaumble 3amepbl COMMACHO MEeXAYHAPOAHbIM |
Ka3aXxCTaHCKMM CTaHAApTaM. TaKKe OCyLLeCcTBAEH KOH-
TPOMb PaAMAUMOHHOTO (OHA, KOTOPbLIA Ha rpaHuue
baHka HOY He n3meHuMNCA M OCTancA Ha ypoBHe ecTe-
CTBEHHOMO NPUPOAHOr0 GOHa MoC/ie 3arpysku mare-
puana. IkcnepTbl MATATI KOHTPOAMPOBANU BECb XOA,
npouecca pasmeLLeHnAa MaTepranos.

Mpouecc Bbibopa nocTasLmKos ana baHka HOY npo-
XOAMN Ha MCKNOYMTENIbHO KOMMEPYECKOW OCHOBE,
MPOBOAMACA OTKPbITbIA TEHAEP CPeau BCEX MEXAy-
HapOAHbIX MNOCTaBLMKOB. Kasatomnpom npeacTasun
OAHO W3 Haubonee BbLIFOAHbLIX NPELNOKEHWUA U Bbl-
Urpan nNpaso OCYLLECTBUTb OKO/IO NOMOBMHbI NOCTaBOK
B BaHk HOY. MocTaBka KasaTompoma 6bina ycnewwHo 3a-
BeplueHa B Aekabpe 2019 roga.

B 3aKnloYeHMe HaLWero UHTEepPBbIO NOAENUTECH
NAaHamMU KOMnaHuu B obnactu passutua pges-
TeNIbHOCTU MO BCeii LienoyKe AAepHO-TONIUBHO-
ro yuKna...

Kak 13BeCcTHO, 400bITbI NPUPOAHDBIN YPaH HE MOKET
ObITb HANPAMYIO UCNOb30BaH B KaYeCTBe TOM/MBA ANA
NPOW3BOACTBA 3N1EKTPO3HEPrMn. CHaYana OH [ONKeH
NPOWTM HECKONbKO 3Tanos 06paboTku, 4Tobbl Npespa-
TUTb €r0 M3 pyabl B AgepHoe Tonaneo. COBOKYNHOCTb
3TUX 3TanoB UMEHYETCA ALEPHbIM TOM/IMBHBIM LUKIOM.

B pamkax paboTbl N0 fanbHeiemy pa3BUTUIO CBO-
UX TEXHWUYECKMX BO3MOMKHOCTEW B AAEPHO-TOMIMBHOM
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with the agreement between the Govern-
ment of the Republic of Kazakhstan and the
IAEA of 2015. The First President of Kazakhstan
N. Nazarbayev and the IAEA Director General
Yu. Amano attended the opening of the LEU Bank
in 2017. The creation of the LEU Bank demonst-
rates the recognition by the international com-
munity of the initiatives of First President of
Kazakhstan on nuclear non-proliferation and confi-
dence in our country.

It should be noted that low-enriched uranium
stored in the Bank is a product of a higher
level processing than uranium oxide, which is
mined in the southern regions of our country. UMP
has more than 45 years of history and experience
in storing radioactive materials of various
processes, including low enriched uranium. The
best standards for ensuring physical security are
implementedat the LEU Bank, which was confirmed
by the IAEA inspection. When accepting the
material, UMP specialists carried out all the
necessary measurements in accordance with inter-
national and Kazakhstan standards. The radiation
background was also monitored, which did
not change at the border of the LEU Bank and
remained at the level of the natural background
after loading the material. IAEA experts monitored
the entire course of the material placement
process.

The process of selecting suppliers for the LEU
Bank was held exclusively on a commercial basis,
an open tender was held among all international
suppliers. Kazatomprom presented one of the
most advantage ous offers and won the right
to make about half of the deliveries to the
LEU Bank. Kazatomprom's delivery was successfully
completed in December 2019.

At the end of our interview, could you please
share the Company’s plans on develop-
ment of activities along the entire chain
of the nuclear fuel cycle?

As you know, the extracted natural uranium
cannot be directly used as fuel for electricity
production. It must first go through several
stages of processing to turn it from ore to nuclear
fuel bundles. The combination of these steps
is called the nuclear fuel cycle.

As part of the work to further develop its
technical capabilities in the nuclear fuel cycle, in
early 2020, Kazatomprom received access to
unique uranium refining and uranium conversion
technologies from the Canadian company
Cameco, which will allow our Company to begin

umMkne B Havane 2020 roga Kasatomnpom noayumn
YHUKAZIbHYIO TEXHOMOMMI0 adduHaKa U KOHBEPCUM
ypaHa OT KaHaACKoM KomnaHum Cameco, YTo No3BOUT
Halwen KOMNaHUW NPUCTYNUTb K peanusauymm NpoeKTa
No CTPOUTENbCTBY adPUHAKHOIO 3aBOAA MOLLHOCTbIO
6 ThiCAY TOHH B rof Ha 6ase AO «YM3». [laHHas Tex-
HOMOTMA B MUPe ABNAETCA NepesoBON, OTAMYAETCA OT
CYLLEeCTBYIOWMX B KazaxctaHe CBOMM COOTBETCTBMEM
BbICOKMM 3KONIOTMYECKMM CTAHAAPTaM 3a CYET UCKAI-
yeHua cbpoca KUAKMX PASMOAKTUBHBIX OTXOLOB M CHU-
EHMA noTpebneHna onacHbIX XMMMUYECKMX BELLECTB
npu nepepaboTke NPMPOLHOro ypaHa.

C NOMOLLbI NOMYYEHHOW YHMKANbHOW TEXHOMOMUM
KazaTtomnpom cMoeT NOCTPOUTb COBCTBEHHbIE MOLL-
HOCTV NO KOHBEPCUM YpaHa Npu HacTynaeHuu bnaro-
NPUATHON PbIHOYHOM KOHBIOHKTYPbI B OyAyLLEM.

Mpoaonkaetca CTPOMTENLCTBO 3aBOAA NO NPOU3BOA-
CTBY TennoBblgenawowmx cbopok ana Kutamckux A3C
MoLHOCTb0 200 TOHH B o, B NepecyeTe Ha 0boralleH-
HbI/ ypaH. obanbHas NaHAeMWUA BHOCUT CBOM KOPPEK-
TWBbI NO CPOKAM BBOAA 3aBOAA B IKCNJIyaTaLLMIO, TaK KaK
B MPOEKTE 334e/MCTBOBAHbI NPoun3BoAUTENN 060PYAO0Ba-
HMA 13 OpaHumm, fepmannm n Kntas.

B Havane 2020 roga komnaHua peanusosana 50%
ponm (muHyc 1 akumsa) B AO «LleHTp no oboralieHuto
ypaHa» CBOemy MapTHepy No A3aHHOMY COBMECTHOMY
npegnpuatnio — fockopnopaummn «Pocatom». Peanusa-
UMA AAHHOM cAenKn no3sonuna Kasatomnpomy nony-
4nTb goxoa B cymme 100 maH. gonnapos CLUA u nsbe-
¥aTb 3HAYMTENbHbIX AONONHUTENbHbIX BAMBaHMIA B AO
«JOY». Mpun atom KazaTomnpom COXpaHun nNpaso Ao-
CTyNa K ycnyram no o60oralleHuio ypaHa Ha Tex e yco-
BMAX, PaZM Yero M3Ha4yanbHo 1 co3gasanoch AO «LIOY».

Take cnefyet OTMETUTb, Y4To KasaTomnpom Havan
yAenaTb 60Nble BHUMAHMA AEATENbHOCTH, CBA3AHHOM
C pa3BUTMEM MAPKETUHIa PeaKknx MeTannoB — TaHTana
n bepunnusa. Pegkne meTansibl U UX CoeanHeEHUA obna-
[Al0T YHUKANbHLIM KOMMAEKCOM (PU3NKO-XMMUYECKUX
CBOWCTB ¥ LUMPOKO NPUMEHAIOTCA B NPUOOPOCTPOEHUH,
MaLIMHOCTPOEHUM, METANNYPTUMN, aTOMHOW 3HEpreTuKe
U MeauumHe.

[na nosbllweHns 3PEKTUBHOCTU Hallen aeATenb-
HOCTV Mbl aKTUBHO BHEAPAEM NPOEKTbI LUPOBU3aLUK,
KOTOpble MO3BONAKT HAaM 3a CYET aHAIMTUKU AaHHbIX
bonee Ka4yecCTBEHHO M YETKO MIAHMPOBATb FOPHOMOA-
roToBMTENbHbIE PabOTbl. TakKe 0c0b0e BHUMAHME Mbl
yaenaem aBTOMaTM3aLMKM NPOLECCOB NPOM3BOACTBEH-
HOW ¥ GUHAHCOBOXO3ANCTBEHHOW AEATENbHOCTY.

B 3ak/t04eHMe XOU4y OTMETMUTb, YTO YPaHOBbIE 3anachl
— 3TO AONTOCPOYHbIA aKTUB CTPaHbI, yNpaBaeHue KOTo-
pbiM gosepuan Kazatomnpomy. Mbl ynpasasaem 3tum
aKTMBOM Ha 61aro HblHEeLWHero n byaywmx NoKoNeHNUN
Ka3axcTaHLeB.

onybauKkoeaHo
8 «KazaxcmaHckas npasda»
6 urona 2020 200a

AdepHoe 0b6wecmeo KazaxcmaHa

nsk_kz_1993 ¥ nskassociation1993

the implementation of a project to first build a
6,000 tons/year refining plant on the territory of
UMP JSC. This refining technology is advanced
in the world, and it differs from those existing in
Kazakhstan in its compliance with higher
environmental standards through the elimination
of the discharge of liquid radioactive waste, and
reduction of consumption of hazardous chemicals
in the processing of natural uranium.

Using the conversion technology that was also
acquired, Kazatomprom will also be able to build its
own uranium conversion capacity in the event of a
favorable market situation in the future.

The construction of the plant for production of
fuel assemblies for Chinese nuclear power plants
with a capacity of 200 tons per year (in terms of
enriched uranium)is ongoing. The global pandemic
has resulted in a need for us to make adjustments
to the timing of putting the plant into operation, as
equipment manufacturers from France, Germany
and China are involved in the project.

At the beginning of 2020, the Company sold a
50% stake (minus 1 share) in Uranium Enrichment
Center JSC to Rosatom State Corporation, its partner
in this joint venture. This transaction allowed
Kazatomprom to receive income in the amount of
USS 100 million and to avoid significant additional
capital outflow to UEC JSC. At the same time,
Kazatomprom retained the right of access to
uranium enrichment services on the same condi-
tions, the reason for which UEC was originally
created.

It should also be noted that Kazatomprom
started paying more attention to the activities
related to the development of marketing of rare
metals — tantalum and beryllium. Rare metals and
their compounds have a unique set of physico-
chemical properties and are widely wused in
instrumentation, mechanical engineering, metal-
lurgy, nuclear energy and medicine.

To increase the effectiveness of our activities,
we are actively implementing digitalization
projects that allow us, due to data analytics, to
plan mining and development workmore accurately
and ofa higher quality. We also pay special
attention to the automation of production pro-
cesses and financial and economic activities.

In conclusion, | would liketo note that uranium
reserves are a long-term asset of the country,
the management of which was entrusted to
Kazatomprom. We manage this asset for the
benefit of the present and future generations of
Kazakhstan people.

published
in «Kazakhstanskaya Pravda»
6 July 2020
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WP PEAKTOPDI.
MOFAPbl BAUbITbI/ITFAH YPAH
OTblHbIH C¥MUbINTY

Amom 3Hepauscbl HeHiHOe2i XanbIKapanblK a2eHmmiziHiH A0poablK mapammnay pPexcumiH
caKmay ywiH 3epmmey AOPOMbIK PEAKMOPAAPLIHbIE  OMbIHBIHA  KOUbLAGMbIH  mananmap
alikelH0an0bI, onapra calikec U-235 bolieiHwa 20%-0aH memeH balibimbinyel muic. byn mananmap
peakmopnapobid  benceHOi  alMAKMAPbLIHLIH, — pe3epemik  HIHE  aybICbIMObIK — HUbIHMbIK-
MApPbIHAH Q/1bIHFAH HAHA HIHE CayneneH2eH ombiHFa 0a K0A0aHbIAAO0bI.

KasakcmaHOa ocel KepcemkiwmeH acamsiH 0mblHObI 6alibimamelH yw 3epmmey peakmo-
pol nalidanaHeindsel — 6yn BBP-K (Aamamei), UBI.IM xaHe WUIP peakmopaapsl (Kypuyamos).
BBP-K peakmopbiHa Kameicmbl Kasipei yakbimma xcofapel 6alibimblaFaH ypaH OMbIHbIH KOH-
gepcuanay, cylielnmy *aHe WbIFapy HeoHiHOe2i b6apnbiK rymbicmap askmandel. UBLIM xcaHe
WP peakmopnapel ywiH 6yn miHOemmep icKe acbipy camsicbiHOQ.

WUIP peakmopblH KoHBepcusnay miHOemmepiHiH 6ipi peakmopblK KeweHHiH KoUmMacbiHOaFbI
HAHA ombIHObI b6alibimyOdel azalimy 6onein mabbinadel. bacmankeida Peceli dedepayusacbiHbIH
KacinopelHOapbiHOa UIP peakmopbiHbIH HofFapel 6alibimelnfaH ypaH-2pagum omeoiHbiH Cylibliamy
wocnapnaHFaH 6onamelH. Analida, ocel MaceneHi wewy HYCKAAapbiH KAPAcmelpFaHHAH KeUiH
waHe Ynbi memannypeus 3aybimeiHOa BBP-K peakmopbiHbiH OMbIHbIH Cylblamy eHiHOeai
HymbicmapdbiH mabbicmel maxcipubeciH Hazapra ana omelpein, U-235 6olibiHwa 90% 6alibima
ombipbin, UIP 3epmmey peakmopbiHbiH ypaH-e2pagum omeiHelH 20% - daH memeH balibima omel-
pbIn, OKCUOMI ypaH OMbIHbIHA AYbICMbIPYFA MyMKIHOIK BepemiH YKCcac mexHono2us a3ipneHoi. OHoey
HamuxeciHOe U-235 6olibiHwa 19,75% 6alieimeinraH mamepuan aneiHadbl. KepceminaeH 6alibi-
my peakmopnapoa KondaHelnamelH ombiH ywiH 6alieimydsiH cmaHOapmmel napamempaepiHeH
memeH 6oamaybIHa 6alinaHbICMbl ANbIHFAGH MaMepPUan 3epmmey HaHe IHeP2eMUKaAbIK peakmop-
A1Gp YWiH OMbIHHbLIH Ke3 KesnzeH mypiH 6HOipy Ke3iHoe nalioanaHeiaybl MyMKiH.

UIP peKkaTtopbl

958 xbinFbl 13 mambipaa KOKM OK xaHe KCPO MC Ne 518-246 Kaynbicbl Kabbinganabl, oHaa KCPO

KopfaHbic MUHUCTpAiriHiK N2 905 obbekTiciHae (Cemel CbiHAK MOAMIOHbI) OFapbl TeMnepaTypansl

romoreHgi rpaduTTi peakTopbl 6Hap SKCNEPUMEHTTIK KOHAbIPFbI CaNy Ke3aenreH. Peaktopabl cany angpiH-

[la PeaKTopAblH, Kypamaac 6enikTepiHiH, KOHCTPYKUMACHIH KaHe 0NapAbl XKacay TEXHONOTUACLIH a3ipney

Ke3iHae Heri3 6onfaH bipkaTap ecenTik KaHe 3KCNePUMEHTTIK 3epTTeynep 6onabl. COHbIMEH KaTap, 3epT-
Tey HaTUXKenepi PeakTopPAbIH HEri3ri 31eMeHTTEPIHIH, }KYMbIC KabineTTiNiriH aHe peakTopabl TyTacTal Kayincis
naiganaHyabl Herizgeyre MyMKiHAIK 6epai. PeakTopabl nanganaHyabiH, KemiHri y3ak (60 Kblafa KyblK) Ke3eHi
KaFnAaTTbIK KOHCTPYKTOPABIK *KIHE TEXHONOTUANDIK WeLiMAepAiH, AYPbICTbIFbIH pacTajbl.

UTP peakTopbl aneMaeri eH, KeHe 3epTTey peakTopaapbiHbliH, 6ipi 60abiN Tabblnagbl KaHEe KyaTTblbIKTbIH
©3repyiHiH, Kofapbl [AMHAMWMKACbIMEH CMNATTANaTbiH HENTPOHAbBIK KOHe ramma-cayneneHygid biperew
Ke3i 6onbin Tabbinagbl. YNKEH WHTerpanapl KyaTTbl MMMYAbCTIK peakTopnapablH, iwiHae WP peakTopsbl
HEWTPOHAbIK afblHHbIH, €H KOfapbl Tbifbi3AblFbiHa Me, on 7x10% cm?xc?, icke Kocy ywiH ramma-caynene-
HYAiH MHTerpanabl go3acbl — 4,78x107 pap kaHe 5,2 [ 3Heprus Wbifapagbl.

WP peaKTopblHbIH, GU3MKANbIK KaHE IHEPreTUKabIK iCKe KOCbIaybl TUiCiHWE 1960 Xblnfbl MaycbiMAa KaHe
1961 Kbinfbl Tambi3ga eTkizingi. 1962 binbl aknaHga UIMP peaktopblHAa AAPOALIK 3bIMblpaH KO3fFanTKblLL-
TapbIH Kypy 6afaapnamacel 60MbIHWA anfalwKbl CbiHAK, XKYPri3ingi.

1966 Kbinbl 22 KeNTOKCaHAA PeaKkTopAblH OenceHAi aiMarblH KaHFbIPTY KOHIHAEr KYMbICTapAbl OPbIH-
[ay Typanbl wewim KabbingaHabl XaHe 1967 Kblnbl KbIpKyWeKTe onap askTanabl. MKaHFbIPTy HaTUXKeciHae
PEaKTOpAblH, OPTaNblK 3KCNEPUMEHTTIK apHacbiHbiH, Anametpi 180-aeH 290 mm-re pgeniH kaHe U-235
boiibiHWa b6enceHai aimaKkTbl KykTey 7,46-aaH 9,0 Kr-fa AeMiH (6aibiTy-90%) ynFanTbinapl.

HaHfblpTbinFaH benceHai aMmarbl 6ap peakTopabl GU3MKanbIK icke Kocy 1967 »Kblibl KenTokcaHAa, an
9HepreTnKanblK icke Kocy 1968 Xbinbl 5 Haypbi3aa Kyprisingi.

Peakmop 3anel (1962 xcbin) Peakmop 3ane1 (2018 xcbin)

KypbinbIMAbIK KafblHaH, peaktop — Oy renuMin optacbl 6ap repmeTvKanbik Honat UMAMHAPAIK KopnycTa
OpHANacKaH bGafaHAapfa KWMHanFaH rpaduT BGNOKTaPbIHbIH, Kipniwi. bafaHAafbl GAOKTApPAbIH, MKblXKYbIH 60/-
AblpMay YWiH rpaduT WhibbIKTapbl KONAaHbINAAbI. KOpnyc cankplHAATKbIW Cy blAbICbIHAA OPHANAcKaH. feomer-
puAnbIK enwemaepi 6omMbiHWa bipiHwWi 6enceHai anMakTbiH, 610KTapbl MeH ©3eKTepi eKiHWi benceHai atmMaKTbiH,
B10KTapbl MeH B3eKTepiHe yKcac.

PeakTopablH 6enceHsi aimarbl ByMip KoHe WeTKi rpaduTTi WaFblAbICTbIPFbILLTAPMEH KOPLUAFaH KO3faIMANTbIH
KOHEe XKblMKbIManbl benikTepaeH Typaabl. PeakTopaa cy canKbiHAATATbIH iIMEKTI KYpblAFblAapmeH (amnynanap-
MEH) abAbIKTanfaH OPTaNblK XaHe byhipnik Taxipnbenik kaHanaap 6ap. Peaktopapbl 6ackapy MeH KopFayabliH
KYMbIC OpraHAapbl rafo/IMH TOTbIFbIHAH XKYTKbIWbI 6ap 16 rpadutTi petTey e3ektepi 60/1bin Tabblnagbl.

PeaKTopAbIH, HEri3ri KYMbIC PEXMMAEPi PETTENMENTIH UMNYALCTIK PEXUM (©34iriHeH COHETIH HeMTPOHAbIK
TYTaHY PEXMMI) XKaHe peTTeneTiH pexum 60/1bin Tabblnagbl.

O34iriHeH COHAIPINETIH TYTaHY PEXMMIH Ky3ere acblpy YWiH peakTopfa TYTaHYAblH NiWiHiH, amnauTyaa-
CblH JKOHE apTblNai eHiH aHbIKTANTbIH KeLireTiH HeWTPOHAAPAbIH, YNEecCiHeH acaTbiH Kenbip peakTUBTINIK
xabapnaHagbl; TYTaHyAbIH COHAIPINYI PEAKTUBTINIKTIH TEPIC TemnepaTypanblk acepiHe 6ainaHbICTbl bonaabl.

PeTTeneTiH pexunm OepinreH 3aHfa COMKeC PEAKTUBTINIKTIH Tepic TemMnepaTypanblk aCcepiH eTeMnTiH backapy
KIHe KOpFay KYMECIHIH *KYMbIC OpraHAapbIHbiH, KO3FasbiCbl aPKbIAbI Ky3ere acblpbliagbl. PeTTeneTiH peuMHIH
HbICaHbl, aMMAUTYAACbI (KyaT AEHremi) aHe y3aKTbifbl apTypAi 60aybl MYMKIH aHe MaHi 5,2 T KypanTbiH
KOHE OpTa/blK 3KCNEPUMEHTTIK apHagafbl 3,7x10% cm? by HEUTPOHAAPLIHBIH (/IOEHCIHE CIMKEC KeneTiH
peaKkTopAblH, NainganaHy weri 601bin TabblNaTbiH PeakTopPAbIH, 6enceHai aMaFbiHAAFbl EH, KOFapbl 3Heprua beny
LIAPTbIHA CyMEeHe OTbIpPbIM, CbIHaK MiHAETTEPIMEH aHbIKTaNaabl.

PeaKToOp KOPNYCTbI TeINIMAIK }KYMbIC OPTacbiIMeH BaKyyMAaayabl KaHe TONTbIPYAbI, PEAaKTOP KOPMYCbIHAH KaHe
9KCMEPUMEHTTIK KaHan4apAblH amnynanapbiHaH Kblnyapl Oypyabl, peakTopabl 6ackapydpl aHe aBapuANbIK
KOpfayabl, PEaKTOPAbIH, NakganaHy LWEKTepi MeH Kayinci3 XyMbIC KafaannapbiH TEXHONOTUANDIK KoHE pajuna-
LMANbIK BaKblayabl KAMTaMachi3 eTeTiH BipKaTap TEXHONOMUANBIK KyNenepai KaMTUAb.

UI'P peaKTopbIHbIH OTbIHbI

WP peakTopbiHbiH, OTbiHbl 3,1 © U-235 (eKiHwi 6enceHAi aliMaKTblH LITATTbIK 3/71E€MEHTTEpPi YLiH) KaHe
2,7 t/kr (6ipiHwWwi 6enceHai aMMakTblH, LWITATTbIK 31E€MEHTTepi YLWiH) rpaduTTiH, 6ip KMnorpamm KOHLEHTpaLu-
ACbIHA [EeMNiH YPaHUNAMHUTPATTbIH, CYNbl epiTiHAiCiMeH ciHgipinreH rpadutTi 610KTap mMeH e3ekTep 6onbin
Tabblnaabl. U-235 nsotonneH 6ambity 90% Kypanabl.

WUTP peaKTOpbIHbIH, BipiHWi KoHe ekiHwWi b6enceHai almafblH OpPHATKAHHAH KeWiH KanfaH aHa ypaH-rpa-
out anemeHTTepi KUP WIP-ge apHaibl KabaplKTanfaH KOMMaZa CakTayFa OpHanacTbipbinagbl. CakTayFa
OpHanacTbipblNfaH aHa YpaH-TPaduUT 3N1EeMEHTTEpiHIH, Heri3ri Kenemi 1967 Kbinbl acanfaH. CoHpaw-
aK, KoMMaga OTKeH facblpAblH, 70-wi blAAapblHbIH, COHbIHAA «CiHAipinreH» MBY-OTbIHHbIH, Ken Menlepi
6ap eKiHwWwi 6benceHAi aMaKTblH 3NEMEHTTEPI OPHANACTbIPbINADI.

AdepHoe 0b6wecmeo KazaxcmaHa
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PeakmopdsiH 6enceHOdi alimarbiHbIH 3nemeHmmepiHiH colpmxKbl mypi

UMP peaKTopbiHbIH, 6enceHAi aliMafbiHbIH, YPaH-TPaPUT SNEMEHTTEPiHIH KacueTTepiH aHbikTay ywiH KP
YATTbIK AAPONbIK OPTaNblfbIHAA YPAHHbIH, TapanyblH CananblK JK3HE CaHAbIK aHbIKTayAaH, ThifbI3AblfbiH,
KaTTbINIbIFbIH KaHEe OepiKTiK cunaTTaManapbliH aHblKTayAaH TypaTblH MaTepuanTaHy 3epTTeynepi Kyprisingi.
Ocbl MaKcaTTap YLWiH OTbIH 31emeHTTepiHEH (BNOKTap MeH ©3eKTep) TWicTi yarinep acangbl. 3eptreynep
HOTUMKECIHAE YPaH MEH OHbIH, KOCbINbICTAPbIHbIH, Oenwektepi eki Typni ¢popmaga 6eniHeTiHi aHbIKTaNAbI:
eke bipTekTi besweKTep KaHe KenTereH ypaH benwekTepiHib, kKnactepnepi. bencenai anmak, anemeHTTepiHAET
YPaH KypaMmblHbiH, Oipkenki emec Tapany KoadowuumeHTi 1,06-maH 1,54-ke peniHri  wekte e3repesi.
CbIfbIMAAY MEH MiNy YLIH MIHAEP, ThIFbI3AbIK, KEYEKTINIK, KATTbINbIK XaHe BepiKTiK Weri aHbIKTanaabl.

Horapbl 6alibITbINIFaH YPaH OTbIHbIH CYMbINTY TEXHONOTUACBIH 33ipaey

WUIP peaKTOpbiH KOHBEpCUANay MIHAETTEPIHIH, 6ipi PeakTOP/bIK KeweHHiH, KOMMacbiHAafbl KaHa OTbIH-
Abl 6avbiTyabl a3anTy 6onbin Tabbinagbl. bactankbiga Peceit PepepaumAcbiHbIH, KacinopblHAapbiHaa WIP
YKOFapbl HGaMbITbINFaH ypaH-TPAPUT OTbIHbIH CYMbIATY KOCMapiaHfaH 60naTbiH. Anaiga, OCbl MacefeHi ey
HYCKaNapblH KapacTblpfaHHaH KeWiH kaHe BBP-K peaKkTOpbIHbIH, OTbIHbIH - KAXeTTi  baibiTyFa  geniH
CYMbINTy OOWbIHLIA KYMbICTbIH, TabbICTbl TaXipMbeciH Hasapfa ana oOTbipbin, YNbi meTannyprva 3aybiTblHAA
UTP peaKTOpbIHbIH, ypaH-rpaduT OTbIHbIH CYMbIATY Typanbl WeLim KabblngaHabl.

Herisri TexHWKanblK WeLWiMAepai alKblHAAY KoHe Kypaeni LWbiFbiHAapAbl b6aranay MmakcaTbiHaa Ynbi me-
TaNNyprua  3aybiTbiHAA OTbIHAbLI  CYMBINTYAbIH, KOMAAHBICTAFbl YYACKECIH JKAHFbIPTYAbIH, TEXHUKA/bIK-IKO-
HOMMKaNbIK Herisgemeci opblHAanapl, KasakctaH PecnybaukacbiHbiH, 6apAblK  HOPMATMBTIK  TasanTapbl-
Ha ’Kayan OepeTiH TEeXHONOrMANbIK Keni a3ipneHai. OpblHAANFAH KYMbICTAPAbIH, HITUMKECIHAE CYMbITy
YYaCKeCiH NalganaHy KONAAHbICTAFbl 3KONOTWUANLIK Tene-TeHAikTi Oy30aiTbiHbl KaHe ajam AeHCayNblfbl
MEeH KOpLUaFaH OPTaFa KaFbIMCbI3 3Cep eTNenTiHi aHbIKTanabl.

O3ipNEHreH  TEXHONOMUAHbIH,  Heri3i  yCcaKTanfaH YypaH-TPAaQUT  OTbiHbIH  TOTHIKTBIPY  MPOLECi, Co-
[aH KeliH Kyn KanablKTapblH XMMUANLIK eHaey bongpl. byn TexHonorma MBY-gpl rpadut matpuuachb-
HaH epiTiHAire KOFanTmain aygapyra KoHe OaibITyAbl a3alMTKAHHAH KeliH okcuaTep TypiHae TBY-abl anyfa
MYMKiHAIK  6epeai. Ocbl Makcatrap ywiH 2019 kbiabl 23 Tambisga  Ynbi  meTannyprua  3aybiTbiH-
pa U-235 OboibiHwa 90% 6aibita oTbipbin, WIP 3epTTey peakTopblHbIH, ypaH-rpaduT OTbiHbIH  U-235
boiibiHWa 20%-4aH TeMeH OaMbITbiNFaH OTbIHFA aybICTbIPyFa MYMKIHAIK 6epeTiH TeXHONOrMANbIK Keni
JanblHAANAbI.

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

24 KaHTap
3epTTey peaKTopNapbIHbIH KOHBEPCUACHI

AKLW sHepreTvKa AenapTaMeHTiHIH Aa-
PONbIK  KAyincCi3dik  KeHiHaeri  YATTbIK
SKimwiniriHiv, KongaybimeH KP ¥AO 3eptTey
peaKkTopNapblH  KOHBEPCUANAY KeHiHAeri
»0baHbl TabbICTbl icke acbipyaa. Kespecyae
MBI peakTopbiHbIH, MBEY-0TbIHbIH KOHBEp-
CMANAY KoHe LWbIFapyFa AalblHABIK KO-
cnapbl OOMbIHIIA KYMbIC-TapAblH, KE3eKTi
Ke3eHiH Tankblnagpl. UTP.1M peakTopbIHbIH,
coyneneHreH MBY-OTbIHbIH Kagere »KapaTy
TEXHONIOMUACBIH XKacay.

KP ¥AO KbiameTkepnepi a3ipnereH KbY-
OTbIHAbI K3fere xapaTy TexHonormacsl MA-
TATD capanwbinapbl MeH Aigaxo (AKL)
VITTbIK 3€PTXaHaCbIHbIH MamaHZapbl Ta-
panblHaH ofapbl Hafa anfaHblH aTan ety
MaHbI3abl. TexHonorua yHTakTayabl, KbY-
OTbIHAbI TayCbiAfaH ypaHMEH apanacTbipy-
Abl dHe KocnaHbl KeliHHeH beToHaayabl
KamTuapl.

www.nnc.kz

30 kaHTap
«Cormit-1» »ob6acbl

«Cormit-l1» xanblkapanbik, *obacblH icke
acblpy weHnbepiHae 27-29.01.2020 *Kbinfbl
aMOHAbIK dHe Ka3aKCTaHAbIK TeXHWUKa-
NblK  MaMaHZApAblH,  Ke3eKTi Kocmap/bl
Ke3gecyi oTTi. 2019-2020 xblngapFa apHan-
faH Kenicim 6GoiibiHWa 24.12.2019 *Kblafbl
«J1aBa-b» aKcnepuMEHTTIK KOHAbIPFbICbIHAA
RT-9 cbiHafbl CITTi OTKI3iN4i, HITUMKeCiHAe
Kopuym BanKkblMacbl MeH eki TURTEri biCT-
bIKKa TO3iMAi MaTepuangapaplH, — antomu-
HWW TOTbIFbI MEH LIMPKOHMIA OKCUAiHIH 83apa
dpeKeTTecyi Typanbl AepeKTep anbiHAbl. Ocbl
Ke3gecy afacbiHAQ ¥anoH MamaHaapbl BYT-
135 aHe «/laBa-b» Taxipubenik KoHApIp-
FblnapblHa, «AHrapa» CTeHAiHiH TeXHONormA-
NbIK XKyiienepiHe 6apabl. Canap 6apbicbiHAA
Toshiba mamaHgapbl RT-8, RT-9 TecTTepiH
CblHaYy KaHEe MaTepuanTaHy 3epTTeynepiHiH,
HITUXKENEPIMEH, WaFblH ayKbIMAbl 3epTTey-
Nep cepuAcbIMeH, coHAan-aK 2020 KblngplH,
aKmaH aliblHAa  OTKI3y  KocnapnaHfaH
Keneci RT-10 3KcnepuMMEHTIHIH, AalblHABIK
LeHreniMeH TaHbICTbl.

www.nnc.kz

31 KaHTap
«LLOY» AK neneny yneciH caty
«KasatomeHepkacin» YAK» AK «LIOY»AK-
narbl e3iHe Tvecini 50% ynecti (muHyc 1 (6ip)
aKUMAHbI) ocbl bipneckeH KacinopbiH BoiibIH-
Wwa e3iHiH, cepikteci — «TB3/I» AK-Ha 6,253
wipg, pybnbre (wamamen $100 maH.gonn.
AKLL) catyra HueTi Typanbl Xabapnangpl.
YAK uenik etetiH LIOY aKkumanapbiHbIH, KyHbl
ipi XaNnblKapanblK, KOHCANTUHITIK KOMMaHWA
OpblHAAFaH TAYENCi3 K3He AN HaPbIKTbIK,
6aranay Herizinge aHbIkTanabl. YAK LOY-apiH,
1 aKkumAcbiH 63iHe Kanablpyapl ocnapnan
oTblp, on YAK anabiH ana TBI/1-meH KenicinreH
WwapTTapra CoWKec ypaHAabl 6aibiTy MeHiH-
Jeri  Kpl3MeTTepre KON KETKi3y KYKblFbIH
CaKTanapl.
«KasamomeHrepkacin» YAK» AK

XPOHUKA

24 aHBapsa
KoHBepcua uccneposatenbckux
peaktopos

Npu nopaepke HauuoHanbHoOW ag-
MUHUCTPaLMM Nno saepHoit besonacHocTu
[JenaptameHTa sHepretukn CLUA HAL PK
YCMELWHO peanusyeT NPOeKT Mo KOHBEepPCUM
nccnefoBaTeNbCKUX peakTopos. Ha BcTpeye
obcyanam ouepesHow 3tan pabot no naaHy
KOHBEPCUU M NOArOTOBKM K BbIBO3y BOY-
TonAuBa peakTopa MBILIM u pa3pabot-
Ke TEeXHONOTUW YTUAU3ALMKM 0BAYYEHHOTO
BOY-tonnusa peaktopa UIP.

BaXHO OTMETWUTb, YTO TEXHONOTUA YTU-
nvsaummn BOY - Tonauea, koTopas paspa-
6oTtaHa coTpygHukamu HAL, PK, nonyuuna
BbICOKYIO OLEHKY CO CTOPOHbl 3KCMEepToB
MATAT3 u cneumanuctos Hau.nabopatopuu
Airgaxo (CLUA). TexHonorus npegnonaraet
ApobneHue, cmelwnBaHue BOY - Tonimea ¢
0beaHeHHbIM YpaHOM U nocnedytolee be-
TOHMPOBAHNE CMECH.

www.nnc.kz

30 aHBapsa
Mpoekr «Cormit-11»

B pamkax peanusaumu MexayHapoagHoro
npoekta «Cormit-l», 27-29 anusaps 2020 r.
COCTOANACL OYepeaHas MaaHOBaA BCTpeva
AMNOHCKMX WM Ka3aXCTaHCKUX TEXHUYECKMUX
cneymnanuctos. Mo cornawennto Ha 2019-
2020 rogbl 24 pekabpsa 2019 roga Ha 3Kc-
NepUMeHTaNbHOM YcTaHoBKe «J/laBa-b» Bbin
ycnewHo nposeféH Tect RT-9, B pe3ynbrate
KOTOPOTO MO/y4eHbl AaHHblE O B3aUMoge-
CTBMM pacnaaBa KOpPUyma M apomnpouHbIX
MaTep1anoB ABYX TUMOB — OKUCK aNlOMU-
HUA M OKCUAA UMPKOHMA. B pamKax faHHOM
BCTPEYM ANOHCKME CMeLManucTbl NoceTuaun
3KCNepUMeHTasbHble yCTaHoBKM BYI-135 u
«J1aBa-b», TeXHONOrMYECKNE CUCTEMbI CTEH-
Aa «AHrapa». B xoge noceleHmna cneumanu-
cTbl Toshiba 03HakomMmMAKCH ¢ pesynbTaTamu
UCMbITaHWI N MaTepPManoBeaYeCKMX uccne-
noBaHuii TectoB RT-8, RT-9, cepun mano-
MacWTabHbIX UCCNeLOBaHMM, a TaKKe CcTe-
NeHb NOATOTOBKM CAeaytoWero nogobHoro
aKkcnepumeHTa RT-10, KoTopblii NNaHUpYeT-
ca nposecTu B pespane 2020 r.

www.nnc.kz

31 aHBapsa
Mpopaxa ponun snapeHuna 8 AO «LIOY»

AO «HAK «Kasatomnpom» o6bagiser o
HaMepeHU NpPofaTb MPUHALNENKALME emy
50% ponvt (MuHyc 1 (oaHa) akuus) B AO «LIOY»
CBOEMY MapTHEPY NO AAHHOMY COBMECTHOMY
npeanpuatiio - AO «TB3/1» 3a 6,253 mapg
pybneit (~ $100 mau gonn. CLLA). CroumocTb
akuui LIOY, kotopbimu Bnageet HAK, 6bina
onpeaeneHa Ha OCHOBE HE3aBUCMMO M cnpa-
BEZ/IMBOI PbIHOYHOW OLLEHKM, BbINOJHEHHOM
KpYnHOM MeXAyHapPOAHOM KOHCANTUHIOBOM
KomnaHuei. HAK nnaHupyeT oCcTaBuTb 3a CO-
6oit 1 akumto LIOY, KoTopas coxpaHWUT npaso
HAK Ha poctyn K ycnyram no oboralieHuto
ypaHa B COOTBETCTBUM C YC/IOBUAMM, NpesBa-
pUTebHO cornacoBaHHbiMm ¢ TBI/T.

AO «HAK «Kazamomnpom»

CHRONICLE

January 24th
Research reactors conversion

With the support of the National Nuclear
Safety Administration of the US Department
of Energy, NNC RK is successfully imple-
menting a research reactor conversion
project. At a meeting with their American
colleagues, scientists discussed the next
stage of work on the conversion plan
and preparation for the removal of HEU
fuel from the IVG.IM reactor and the
development of a technology for disposal of
irradiated HEU fuel from the IGR reactor.

It is important to note that the HEU
fuel utilization technology, which was
developed by researchers of the NNC
RK, was highly appreciated by the IAEA
experts and specialists from the Idaho
National Laboratory (USA). The technology
involves crushing, mixing HEU-fuel with
depleted uranium and subsequent con-
creting of the mixture.

www.nnc.kz

January 30th
Project «Cormit-II»

As part of the implementation of the
international  project «Cormit-ll», on
January 27-29, 2020, a regular scheduled
meeting of Japanese and Kazakh technical
specialists took place. According to the
agreement for 2019-2020, on December 24,
2019, the RT-9 test was successfully carried
out at the Lava-B experimental plant, as a
result of which data on the interaction of the
corium melt and heat-resistant materials of
two types, aluminum oxide and zirconium
oxide, were obtained. Within this meeting,
Japanese specialists visited the VCG-135
and Lava-B experimental installations,
technological systems of the Angara stand.
During the visit, Toshiba specialists got
acquainted with the results of experiments
and material science studies of tests RT-8,
RT-9, a series of small-scale studies, and
the stage of preparation of the next similar
experiment RT-10, which is planned to be
held in February 2020.

www.nnc.kz

January 31th
Sale of a share of ownership in JSC «UEC»

JSC «NAC «Kazatomprom» announces
its intention to sell its 50% stake (minus 1
(one) share) to JSC «UEC» to its partner in
this joint venture - JSC “TVEL” for 6, 253
billion rubles (approximately $100 million
USA). The value of UEC shares held by the
Company was determined based on an
independent and fair market valuation
performed by a major international
consulting company. Kazatomprom plans
to retain 1 share of the UEC, which will
retain the Company’s right to access
uranium enrichment services in accordance
with the conditions previously agreed
with TVEL.

JSC «NAC «Kazatomprom»

nsk_kz_1993 ¥ nskassociation1993
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MaHa Retsch BB 50 ycakmarbiw

Koaran Kopanmape! 6ap #aHa MexHOA02UANbIK Heni MaHa Nabertherm newi

UIP kofapbl 6aibITbiNFaH YPaH OTbIHbIH TAaCbIMaNAaY KaHe CYyUbINTy

HaHa oTbiHAbI YNbi meTannypruanbik 3aybiTbiHa 6epy ywiH UP KewweHiH OTbIHAbI OYybIN-Tytore }aHe TacbiMan-
fayfa faviblHAQY KYMbICTApbl XKyprisingi. bapabik pykcaT bepy KyKaTTapbl afbiHAbI KaHE XoFapbl HaiibiTbinFaH
ypaH oTbiHbIH TYK-39M1 Kenik KoHTenHepaepiHe BybIn-Tyro XKyprisingi.

Anponbik MaTepranaap KOMMacbIHAA OTbIHAbI Ay PACIMI XKYPFi3iNAj KaHe 9P 3NEMEHTTIH, annai rabaputri cu-
naTTamanapbl aHbIKTaNAbl, 01apAbIH TaHOaNaHYbl MEH XKeKe opamachl opbiHAANAbI. COAaH KeltiH 3neMeHTTep ypaH-
rpaduT anemeHTTepiHiH, (6/10KTap Hemece e3eKTep) TypiH, 0NapAblH, CaHbIH, 6eNIHETIH MaTepuanablH, MaccacbiH
KIHE Manmbl MAcCaCbiH KOPCETe OTbIPbIN, TaHOaNAY CalbIHFAH KOLWIK-KOHTEHepAepre OPHANACTbIPbINAbI. HKaLiK-
KoHTeMHepnep o3 Ke3eriHae TYK ilWKi KopnycbiHAa OpHANACTbIPbIAAbI. TONATbIPbIAFAHHAH KeWiH iLKi KOpnyC CbIPTKbI
KOpMyCKa OpHanacTbipbinabl, n1ombanay xaHe TYK-Ke KaKeTTi TacbiManaay TaHbanapbiH KoALaHy XKyprisinai.

[aibIHAbIK KYMbICTapbIHbIH, HaTUXeCiHae WP peakTopbiHbIH aHa MBY OTbIHbIHbIH 6ap/bik 31eMeHTTepi
24 TYK-Ka opangpbl.

WP peaKTopbiHbIH, KaHa OTbIHbIHbIK, anfallKbl NApPTUACHI 9 KbipKyiiekTe Ynbi MeTannyprusanbik 3aybiTbl-

PEAKTOP UT'P. PA3BAB/IEHUE
BbICOKOOBOTALLEHHOIO
YPAHOBOTIO TONNKUBA

Ana cobndeHus pewuma A0epHO20 Hepac-
npocmpareHua MATATS 6beinu onpedeneHsl mpe-
608aHUA K mon/ugy Ucce008amesnbcKux A0ePHbIX
peakmopos, 8 COOMBeMCMBUU C KOMOpPbIMU OHO
001:#HO umems oboeaujeHue Huxee 20% no U-235.
3mu mpeb08aHUA paCIPOCMPAHAMCA MAKHE Ha
cgexcee u 0bsy4eHHOe MOnAUBo U3 Pe3epeHbIX U
CMEeHHbIX KOMIIAIEKMOB GKMUBHbIX 30H PeaKmopos.

B KasaxcmaHe 3Kkcnayamuposanoc mpu uc-
cnedosamenbCKux peakmopa ¢ obozaweHuem mo-
11/1U84, NPEesbILIAUWUM 3Mom MoKa3amesab — 3mo
peakmopbl BBP-K (Anmamei), UBI. 1M u UIP (Kyp4a-
mos). B omHoweHuu peakmopa BBP-K e Hacmos-
wuti MomeHm 3aeepuieHsl 8ce pabomel 1o KoHeep-
cuu, pa3bassneHuro U 8bI1803y 8bICOKOOO02ALWEHHO20
ypaHos020 monauea. Ana peakmopos UBILIM u
WP smu 3a0a4u HaX00amcA Ha amare peanu3ayuu.

O0Holi u3 3a0ay KoHeepcuu peakmopa UIP se-
N19emMcs CHUXeHue 0602aueHUs ceexe20 monau-
80, HOX00AWE20CA 8 XPAHUAUWE pPeakmopHo20
Komnnekca. [ep8oHaYanbHO npednonazanocs ocy-
wecmenams pazbasneHue 8bICOKOOO02AWEHHO20
ypaH-2pacumoso2o monnusa peakmopa UIMP Ha
npednpusmusx P®. O0HaKo, nocse paccmMompeHus
8apUGHMO8 peweHus amoll 3a0a4u U MPUHUMAA
80 BHUMQHUe ycriewHsll oneim pabom no pazbas-
fleHuo monnuea peakmopa BBP-K Ha YM3, bbina
pa3pabomaHa CXo#as MexHoM02Us, KOMopas mno-
380/19€M nepesecmu ypaH-2paghumosoe monauso
uccnedosamesnbckoeo peakmopa UIMP ¢ oboeauwie-
Huem 90% no U-235 8 oKcudHoe ypaHosoe monauso
c oboeaweHuem Huxce 20%. B pe3ynemame nepepa-
6omku 6ydem nony4eH mamepua ¢ 0602aweHUem
19,75% no U-235. B cea3u ¢ mem, Ymo yKa3aHHoe
060z2auwieHUe He Huxe CMaHOapPMHbIX napame-
mpoe 0bozauwieHus 078 Monsauea, nMPUMeHemMoz0
8 Peakmopax, Mosy4yeHHbIli Mamepuan Moxem
6bimb UCM0/ML308GH MPU MPOU3B0OCMBE MPAKMU-
yecku 1106020 8UOa MOnAUBa Kak 014 uccne0osa-
mesnbCKUX, MAaK U 01181 S3Hep2emu4eCKuUxX peaxkmopos.

Peaktop UIP

IGR REACTOR.
DILUTION OF HIGHLY
ENRICHED URANIUM FUEL

The IAEA has defined the requirements for
the fuel of research nuclear reactors, according
to which it must have an enrichment below
20% in U-235, to comply with the nuclear non-
proliferation regime. These requirements also
apply to fresh and irradiated fuel from reserve
and replacement sets of reactor cores.

In Kazakhstan, there were three research
reactors with fuel enrichment exceeding this
indicator - these are the WWR-K (Almaty),
IVG.IM and IGR (Kurchatov) reactors. With
regard to the WWR-K reactor, all work on
conversion, dilution and removal of highly
enriched uranium fuel has been completed.
For the IVG.1IM and IGR reactors, these tasks
are at the stage of implementation.

One of the objectives of IGR reactor
conversion is to reduce the enrichment of
fresh fuel stored in the storage facility of the
reactor complex. Initially, it was planned to
dilute the highly enriched uranium-graphite
fuel of the IGR reactor at the enterprises
of the Russian Federation. However, after
considering the options for solving this
problem and taking into account the successful
experience of diluting the fuel of the WWR-K
reactor at the Ulba Metallurgical Plant, a
similar technology was developed, which
makes it possible to transfer uranium-graphite
fuel of the IGR research reactor with an
enrichment of 90% in U-235 into uranium oxide
fuel with enrichment below 20%. As a result
of processing, material with an enrichment of
19.75% in U-235 will be obtained. Due to the
fact that the specified enrichment is not lower
than the standard enrichment parameters for
fuel used in reactors, the resulting material
can be used in the production of practically
any type of fuel for both research and power
reactors.

IGR reactor
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3 maa 1958 roga npuHATo [ocTaHoBNEHWe n May 13th, 1958, Resolution of the
LUK KNCC n CM CCCP Ne 518-246, B KoTOpOM Central Committee of the CPSU and the
npeAycMaTpuBanocb NOCTPOUTb Ha 0b6bekTe N Council of Ministers of the USSR No.
905 (CemunanaTMHCKWUIN UCMbITaTENbHbIA MO- 518-246 was adopted, which provided
3pnax bameipberos, Epbonam KosaHbaes, nvroH) MunucTepctBa obopoHbl CCCP akcne- for the construction of an experimental
Bsauecnae lHoipsa, AHOpeli Komasp, PUMEHTaNbHYIO0 YCTaHOBKY C BblCOKOTEMNepaTypHbiM installation with a high-temperature homogeneous

HAL PK romoreHHbiM rpaduToBbiM peaktopom. CoopyxeHuto  graphite reactor at No. 905 site (Semipalatinsk

Ha KeTKi3ingj, coHFbl naptma 2019 XbinablH, 12 KapawacbiHAa KeTkisingi. Cyrbinty npoueci 2019 XKbinabiH
14 Ka3aHbiHAa 6actansbin, 2020 KbINAbIH Ka3aH ablHAA askTanadbl. ApanacTblipy pacimaepai CakTai oTbipbin
KoHe ATOM 3HEpruAChI XeHiHAeri XanblKapasblK areHTTIKTIH KeninAikTepiMeH XKyprisines,.

AdepHoe obwiecmeo KazaxcmaHa nsk_kz_1993 ¥ nskassociation1993
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peaKkTopa NpealecTBoBaN PAd PacYeTHbIX M 3Kcne-
PUMEHTaNbHbIX WUCCNeA0BaHUM, KoTopble 6blan no-
JIOEHbl B OCHOBY NpW pa3paboTKe KOHCTPYKLUM
COCTaBHbIX YacTel peakTopa M TEXHONOMMU MUX W3-
rotosnenns. OAHOBPEMEHHO, pe3ynbTaThl Uccae-
[OBaHMI  no3BoAnaM  0bocHoBaTb  pabotocnocob-
HOCTb OCHOBHbIX 3/1EMEHTOB peaKkTopa v be3onacHyto
SKCnNyaTauuio peaktopa B LUenom. [locneaytowmi
AUTeNbHbIM  (noyTM 60 neT) nepuop 3KcnayaTa-
UMM peakTopa MNOATBEPAMN MPaBUAbHOCTb MPUH-
LMNUANbHBIX KOHCTPYKTOPCKUX M TEXHOMOTMYECKUX pe-
LWEHWHA.

Smanesl yrnakosKu monaugHsix anemeHmos 8 TYK

Peaktop UIP aABnseTca ogHUM M3 CTapenLunx uccne-
[0BATeNbCKMX PEAKTOPOB B MUPE M NpeaCTaBAAEeT Co-
60/ YHUKaNbHbIA UCTOYHUK HEWTPOHHOTO M ramMma-u3-
JIYYEHWA, XAPAKTEPU3YIOLLMIACA BbICOKOM AMHAMMKOW

WWW.NUCLEAR.KZ
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test site) of the USSR Ministry of Defense.
Reactor construction was preceded by a number
of computational and experimental studies,
which formed the basis for the development
of reactor components design and their
manufacturing technology. At the same time, the
research results made it possible to substantiate
the operability of reactor main elements and
reactor safe operation as a whole. The subsequent
long (almost 60 years) period of operation of the
reactor confirmed the correctness of the funda-
mental design and technological solutions.

Stages of packing fuel cells in TUK

The IGR reactor is one of the oldest research
reactors in the world and is a unique source of
neutron and gamma radiation, characterized
by high dynamics of power variation. Among

W3MEHeHMA MoLWHOCTU. Cpean MMMYAbCHbIX PeaKTo-
POB 6ONbLWIOW MHTErPaNbHOW MOLLHOCTM peakTop MIP
obnasaeT caMoi BbICOKON NNOTHOCTbIO HEWTPOHHOTO
noToka, cocTasasowein 7x10% cm2xc?, uHTerpanb-
HOM [030M raMMa-u3nyydeHuns 3a nyck — 4,78x107 pag,
W 3HeprosblgeneHnem 5,2 XK.

®OU3NYECKUIA U SHEPreTUYECKMI MYCKM peakTopa
UTP 6bian nposeaeHbl B uoHe 1960 roga v B aBrycre
1961 roga cootBeTcTBEHHO. B deBpane 1962 roga Ha
peaktope UIMP Gbiin npoBeaeHbl NEPBblE UCMbITAHWSA
9KCMNEepPUMEHTA/IbHbIX TB3/I0B NO NPOrpaMme Co3faHuMA
ALEPHbIX PAKETHbIX ABUraTeNEeN.

22 pekabpsa 1966 roga 6bl10 NPUHATO pelleHue o
BbINONHEHUM PAabOT NO MOAEPHM3ALMMN AaKTUBHOM 30HbI
peakTopa, U yxe B ceHTabpe 1967 roga oHu bbian 3a-
BepLUEHbl. B pesynbrate moaepHM3aumu bbian ysenu-
YeHbl: AMAMETP LEHTPANbHOMO 3KCNEPUMEHTANIbHOTO
KaHana peakTtopa co 180 4o 290 mm 1 3arpy3Ka aKTuB-
How 30HbI no U-235¢ 7,46 g0 9,0 kr (oboraweHne —90%).

®u3nYeCcKMit NycK peakTopa ¢ MOAEPHNU3UPOBAHHOW
aKTUBHOW 30HOM Obin NpoBeaeH B Aekabpe 1967 roaa,
a IHepreTUYecKkui nyck — 5 mapta 1968 roaa.

KOHCTPYKTUBHO peaKTop NpeAcTaBaseT coboi Knaaky
13 rpaduToBbIX 610KOB, COBPAHHbLIX B KONOHHbI, KOTO-
pas pasmeLleHa B repMEeTUYHOM CTaNbHOM LUAUHAPH-
YecKoM Koprnyce C renneBoii cpeson. Ana UcKNoYeHms
cMelLLeHMA 6N10KOB B KOIOHHE UCMOb30BaHbl rpaduTo-
Bble CTepXKHU. Kopnyc pacnonoxeH B 6ake ¢ oxnaxaa-
towei Bogow. Mo reomeTpuyeckum pasmepam 610Kku u
CTEPXKHU NEPBOW AKTUBHOM 30HbI aHANOTU4YHbI 6A10Kam
W CTEPXKHAM BTOPOM aKTUBHOW 30HbI.

AKTMBHaA 30Ha peaKkTopa COCTOMT W3 HEMOoABWXK-
HOW M NOABWKHOW YacTEN, OKPYKEHHbIX HOKOBLIMK U
TOpLEBbIMM TPAPUTOBLIMM  OTpaKaTenamu. Peaktop
MMEET LLEHTPA/IbHbIN U DOKOBOW 3KCNEPUMEHTA/IbHbIe
KaHa/bl, KOTOPble OCHALLEHbI NETIEBbIMU BOLOOX/IANXK-
AaeMbiMK ycTpoiicTBamu (amnynamu). Pabounmm op-
raHaMu ynpaBneHMA W 3alMTbl PEAKTOpa ABAAIOTCA
16 rpaduTOBbIX CTEPXKHEW perynnpoBaHMA C MOMO-
TUTENEM U3 OKUCU Faf0NMHUA.

OCHOBHbIMM peXMMamu paboTbl peakTopa ABAA-
OTCA HeperyaMpyemMblii UMNYAbCHBIA PEXUM (PEXMM
caMoracALlenca HeMTPOHHOM BCMbIWKK) K peryaupye-
MbI PEXUM.

Ona  oCylwecTBNEHNA pexuMma  camoracAilenca
BCMbILKM PeakTopy COObLiaeTcA HEKOTOPAsA PeaKkTUB-
HOCTb, NPEBbILIAOLLAA AONI0 3aMa3AbIBaAOLLUX HEMTPO-
HOB, KOTOpaa onpeaenset Gopmy, aMNAUTYyAY U Nony-
WUMPWHY BCMbILWKKM; FaleHWe BCMbIWKMA NPOUCXOAUT
BCNEACTBME OTPULIATENbHOMO TEMNEPATYPHOTO 3QPeKTa
PEaKTUBHOCTM.

Perynupyemblii  peXMm OCYLLECTBAAETCA nepeme-
LLeHMeM paboumx OpraHoOB CUCTEMbI YNpaBAeHMA W
3aLMTbl, KOMMEHCUPYIOLWMX OTPULATENbHbIN TeEMNepa-
TYPHbIA 3GEKT PEAKTUBHOCTM MO 3aZaHHOMY 3aKOHY.

AdepHoe 0b6wecmeo KazaxcmaHa
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pulsed reactors of high integral power, the IGR
reactor has the highest neutron flux density of
7x10% cm2xs?, an integral dose of gamma radiation
per start-up is 4.78x10’ rad and an energy release of
5.2 GJ.

The physical and power starts of the IGR reactor
were carried out in June 1960 and August 1961,
respectively. In February 1962, the first tests of
experimental fuel elements were carried out at the
IGR reactor under the program for the creation of
nuclear rocket engines.

On December 22nd, 1966, a decision was made
to conduct work on reactor core modernization, and
already in September 1967 they were completed.
As a result of modernization, the following
were increased: the diameter of the central
experimental channel of the reactor from 180 to
290 mm and the loading of the core according to
U-235 from 7.46 to 9.0 kg (enrichment - 90%).

The physical start-up of the reactor with the
modernized core was carried out in Decem-
ber 1967, and the power start-up on March 5th,
1968.

Structurally, the reactor is a stack of graphite
blocks assembled in columns, which is housed
in a sealed cylindrical steel casing with a
helium medium. To eliminate the displacement
of blocks in the column, graphite rods were
used. The body is located in the cooling water tank.
In terms of geometric dimensions, blocks and rods
of the first core are similar to blocks and rods of the
second core.

The reactor core consists of fixed and movable
parts surrounded by lateral and end graphite
reflectors. The reactor has central and lateral
experimental channels, which are equipped
with loop water-cooled devices (ampoules).
Operating controls and protection of the reactor
are 16 graphite control rods with an absorber
made of gadolinium oxide.

The main modes of operation of the reactor
are the uncontrolled pulse mode (self-extin-
guishing neutron flash mode) and the controlled
mode.

To implement the self-extinguishing flash
mode, the reactor is given a certain reactivity
exceeding the fraction of delayed neutrons, which
determines the shape, amplitude and half-width
of the flash; flash suppression occurs due to the
negative temperature effect of reactivity.

The regulated mode is carried out by moving
the working bodies of the control and protection
system, which compensate for the negative
temperature effect of reactivity according to a
given law. The shape, amplitude (power level)
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®opma, amnanTyaa (YpoBEHb MOLLHOCTU) U AUTEND-
HOCTb PEryIMpyeMoro pexuma MoryT ObiTb CambiMu
Pa3INYHBIMKU M OMPEAENAOTCA 334a4aMM UCMbITaHWN,
MCXOLA M3 YCI0BMA MAKCMMaNbHOTO SHEPTOBbIAENEHNS
B aKTUBHOW 30HE PEAKTOPa, 3HAYEHME KOTOPOrO COCTaB-
naet 5,2 T 1 ABNAETCA IKCNAYaTaLMOHHLIM npeae-
JIOM peaKTopa, COOTBETCTBYIOLLMM (/IOEHCY TENNOBbIX
HEMTPoHOB 3,7x10 cm? B LEHTPaNIbHOM 3KCNEPUMEH-
TaNbHOM KaHane.

PeaKTop BK/OYAET B Ce6A pAL TEXHONOTUYECKMX CUC-
TeM, KOTOpble 0BecneynBaloT BaKyyMUPOBAHUE U Ha-
NOJIHEHWE Kopnyca resnesoi paboyein cpenoil, 0TBoA
TeNaa OT KOpnyca PeakTopa U aMnya 3KCNepUMEHTa/b-
HbIX KaHaNOB, YNPaBAEHWE U aBAPUIHYIO 3aLuTy pe-
aKTOpPa, TEXHONIOTUYECKMIA U PAafNALLMOHHBIA KOHTPOb
3KCNNYaTaUMOHHbIX NPEAENoB U ycnoBuin besonacHom
paboTbl peakTopa.

Tonnuso peakropa UTP

Tonnueo peaktopa UIP npeacTasnset coboit rpadu-
TOBble GJI0KM W CTEPXKHW, MPOMUTAHHbIE BOAHLIM pac-
TBOPOM YPaHUNAMHUTPATA A0 KOHLEHTPALMM HA OAMH
Kunorpamm rpadwmta 3,1 r U-235 (gna wraTHbIX ane-
MEHTOB BTOPOMN aKTUBHOM 30HblI) M 2,7 r/Kr (ans wrart-
HbIX 3/1eMEHTOB NepPBOW aKTUBHOW 30HbI). OboralleHne
U-235 n3otonom cocrasnset 90 %.

OcTaBLlmecs nocie MOHTaXa NepBOM U BTOPOM aK-
TMBHOW 30HbI peakTopa UIP cexue ypaH-rpaduToBble
3NeMeHTbl pa3MelleHbl Ha XpaHeHWe B ChnewumasbHO
0bycTpoeHHOM XpaHunuuwe Ha KWUP UIP. OcHoBHOM
06bem pasmelLeHHbIX Ha XpaHEHWEe CBEXWX YpaH-rpa-
duTOBbIX 371EMeHTOB M3rotoBneH B 1967 rogy. Tak-
e B XpaHuauwe Obin pasmelleHbl 31eMeHTbl BTO-
POV aKTMBHOM 30Hbl C MOBbILEHHbIM COAEPKaHMEM
BOY-tonnunea — «gonponutaHHble» B KoHue 70-x rogos
MPOLUNOro BeKa.

Ona  onpefeneHns  CBOMCTB  ypaH-rpaduTOBbIX
3/IEMEHTOB aKTMBHOM 30HbI peakTopa MIP B Ha-
LUMOHaNbHOM AZepHOM LUeHTpe PK 6biin  npose-
[eHbl  MaTepuanoBegyeckne  UCCNefoBaHMA,  3a-
KNIOYABLUMECA B KAYECTBEHHOM M KO/NMYECTBEHHOM
onpefeneHnn pacnpeseneHna ypaHa, onpeaeneHuu
NAOTHOCTM, TBEPAOCTU M NMPOYHOCTHbLIX XapPaKTEPUCTHUK.
[ns 3TMX Lenen W3 TONAMBHbIX 3N1eMeHToB (610K0B M
CTEPXKHEMN) ObIIM M3rOTOBNEHbI COOTBETCTBYHOWME 0O-
pasupl. B pesynbtate wnccnesoBaHUM  YCTAaHOBAEHO,
YTO YACTMLLbl YPaHa U ero COeAUHEHUI pacnpeseneHbl
B ABYX Pa3/IMyHbIX GOPMax: OTAE/bHble TOMOTeHHble
YacTULbl N CKOMMEHUA MHOMECTBA YPaHOBbIX YACTULL.
KoadpduumeHT HepaBHOMEPHOCTU  pacnpeneneHuns
COLEPKAHMA ypaHa B 9/1eMEHTaX aKTMBHOM 30HbI U3Me-
HAeTcA B npegenax ot 1,06 go 1,54. OnpeaeneHsl 3Ha-
YeHus, NIOTHOCTKU, MOPUCTOCTH, TBEPAOCTU U NPpeaenos
NPOYHOCTU Ha CKaTue 1 U3rnb.

WWW.NUCLEAR.KZ

and duration of the controlled mode can be very
different and are determined by the test tasks, based
on the condition of the maximum energy release
in the reactor core, the value of which is 5.2 GJ
and is the operational limit of the reactor
corresponding to the thermal neutron fluence of
3.7x10% cm in the central experimental channel.

The reactor includes a number of technological
systems that provide vacuation and filling of
the vessel with a helium working medium,
heat removal from the reactor vessel and ampoules
of experimental channels, control and emergency
protection of the reactor, technological and
radiation monitoring of operational limits and
conditions for the safe reactor operation.

IGR reactor fuel

IGR reactor fuel is represented by graphite
blocks and rods impregnated with an aqueous
solution of wuranyl dinitrate to a concentra-
tion of 3.1 g of U-235 per kilogram of graphite
(for standard elements of the second core) and
2.7 g/kg (for standard elements of the first core).
The enrichment of U-235 isotope is 90%.

The fresh uranium-graphite elements remaining
after the installation of the first and second
cores of the IGR reactor are stored in a specially
equipped storage facility at the IGR CRR. The main
volume of fresh uranium-graphite elements placed
for storage was made in 1967. Also, the storage
facility housed the elements of the second
core with a high content of HEU-fuel-«<impreg-
nated» in the late 70s of the last century.

To determine the properties of uranium-
graphite elements in the IGR reactor core,
materials science studies were carried out at
the National Nuclear Center of the Republic of
Kazakhstan, which consisted in the qualitative
and  quantitative  determination  of  the
distribution of uranium, the determination of
density, hardness and strength characteristics.
For  these  purposes, the corresponding
samples were made from  fuel cells
(blocks and rods). As a result of research, it
was found that particles of uranium and its
compounds are distributed in two different
forms: separate homogeneous particles and
accumulations of many uranium particles. The
coefficient of non-uniformity of uranium content
distribution in elements of the core varies
in the range from 1.06 to 1.54. The values, density,
porosity, hardness and ultimate strength in
compression and bending were determined.

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

5aknaH
U3oTonTbIK ruaponorus
JAICiH KONAaHY

op Typ/ai engepae M30TOMTbIK rMAPONo-
A SAICIH KongaHy Taxipubeci aHe gamy
nepcnekTMBanapbl, COHAAN-ak Fanamfaplk
aTMocdeparnblK ayblH-IAlbIH MEeH TPaHC-
WeKapanblK  ©3eHAEPAIH  CynapblHAafbl
TYPaKTbl M30TONTAPAbIH, KAapbIM-KaTbIHACIH
GaKblnay MpOLECTepiH  YIANECTipy KoHe
aKcapTy «M30TONTbIK rMAPONOTMAY» aHa-
NNTUKANbIK  3epTXaHafapbiHbIH,  eKingepi
- yhnecTipy TOBbIH KapacTbipy TaKblpbiObl
6onabl. Kesgecy A9XA-ga 25 yiibIM MamaH-
ZapbiHbiH, CoHbIH, iwiHae KP ¥AO PMK PK3U
MaMaHZapPbIHbIH, KAaTbICYbIMEH OTTi.

TanKkblnay bapbicbiHAA YWbIMAACTBIPYLUbI-
Nap KNMMATTbIK e3repicTepai 6akbinay mak-
CaTbIHAQ 9P BHIpP YLUIH TaKbIPbINTbIK 3epTTEY-
nep boiibIHLIA YCbIHBICTAP YCbIHADI.

www.nnc.kz

10 aknaH
KTM ToKamarbiH 6ipnecin
naiipanaHy Typanbl

KTM TokamarblH Gipnecin naiganaHy Ty-
panbl ykimeTapanblk Kenicim weHbepiHae
KP ¥AO-ga TM[], enfepiHiH *eTeKLWi fblabiMM
YVbIMZAPbIHbIH, KaTbICYbIMEH FbIIbIMM 3epT-
Teynep barmapnamacsl icke acblpbinyaa. KTM
TOKamarbiHAa nnasma ¢wusmnkacbl 6oMbIHILA
bipneckeH 3eptreynep kyprisineai, KTM
6apAbIK TEXHONOMMANBIK KYENEPIHIH KYMbIC
pexmmaepi nbicbiktanagbl, KTM nnasmacbiH
6ackapy yMeci bantanagbl, MTHiA anBepTO-
Pbl, *KYMbIC rasblHblH, MOHM3aLMA KyleciHe
apHanfaH Koakcuangpl Naasmanbik yaeTKil,
«nnasma-Kabblpfa» ©3apa  9peKeTTecyiH
3epTTeyre apHasfaH MaTepuanTaHybIK 30HA,
CUAKTBI Biperei KypbifFblaap MeH TexHoo-
ruanap asipneHyge.

www.nnc.kz

12 aknaH
A3XA anaHblHAAfbl Kesgecy

2020 xbinfbl 11 aknaHga BeHa KanacbiHAa
ASXA OusmKanbik, AAPONBIK KAYINCi3giK Ke-
HiHAer Xanblkapanblk, KOHepPeHUMAChl ana-
HblHAA KP 9M ATOMAbIK aHe SHepreTUKanbIK,
Kafafanay MeH bGakplnay KOMMTETI KaHe
«Ka3satomeHepkacin» YAK» AK ekingepiHiH, KP
ASXA-MeH M3MKaNbIK, AAPOAbIK Kayinci3aik
CanacblHAafbl OfaH 9pi bIHTLIMAKTACTbIFbIH
DaMbITy Maceneci 6oibiHa ADXA dr3MKaNbIK,
ALPONbIK KAYINCI3AiK AenapTaMeHTIHIH, AMPeK-
Topbl Pagya AHaH pecmu Kegecyi eTri.

Ocbl  Ke3pecy bapbicbiHaa Komuter Te
pafacbiHbIH, opblHbacapbl T.E. CeprasuH a-
He Pamka AgHaH KP ®usukanbik A4poOnbIK
KayinciaairiHiK, KeleHaj *ocnapbiHbIH, oba-
CbIH Kapagp!.

Byn KyKatTbl AIXA-He Katbicywsl en 5
KbINgpIK, KeseHre a3ipaeiai aHe ofaH api
ASXA-HiH, JOHOpPNbIK Kemeri ecebiHeH Kap-
KbIMAHAbIPA OTbIPbIM, MEMAEKETTEr GU3NKa-
NblK AAPObIK KAYiNCi3AIKTIH, TypaKTbl KyMeciH
KONZay KeHiHAeri ic-Luapanapabl KAMTUAbI.

www.gov.kz

XPOHUKA

5 ¢peBpans
MpumeHeHue meToaa
M30TOMHOW rMAPONOTUM

OnbIT NpUMeHeHUA MeTofa M30TOMHOM
TMAPONOTAN B Pa3MYHbIX CTPaHax W nep-
CMEKTVBbI Pa3BUTHA, @ TaKKe KOOPAWHALMA
M yNydlWeHMe npoLEeccoB MOHWUTOPUHTa
OTHOLWIEHWUA CTabUbHbIX M30TOMOB B INO-
BanbHbIX aTMocdep.BbINafeHUAX U Bogax
TPAHCTPAHUYHbBIX PEeK CTanu Temoil [ans
PacCMOTPEHWA KOOPA.rpynnbl - npepacTa-
BuTeNeit «M3oTonHas rmaponorusy. Berpe-
ya npowna B MATATI ¢ yyactem cneum-
anucToB 25 opraHu3aLmin, B Yncae KoTopbIx
WPB3 PIM HAL PK.

B xome obcyxaeHua opraHusaTopamu
BblAn npeacTaBaeHbl NPEANOKEHUA NO Te-
MaTUYECKUM WUCCNeA0BAHNAM 1A KaXA0ro
per1oHa c Lenbto HabntoaeHNA 3a KAmaTu-
YECKMMM N3MEHEHUAMM.

www.nnc.kz

10 peBpana
O coBMecTHOM UCNONb30BaHUM
ToKamaKka KTM

B pamkax mexnpasutenbcrteeHHoro Co-
raleHna 0 COBMECTHOM MCMOAb30BaHWUK
ToKamaka KTM B HALL PK peanusyetca npo-
rPaMma Hay4HbIX UCCAEA0BAHUM C y4acTUEM
BeAyLLMX Hay4YHbIX OpraHM3auuit ctpaH CHI.
Ha KTM npoBogATca COBMeCTHble uccaeno-
BaHWA No ¢n3MKe NNa3mbl, 0TpabaTbiBaroTCA
peXMUMbI PaboTbl BCEX TEXHONOTUYECKUX CH-
ctem KTM, HacTpamBaeTca cuctema ynpas-
Nenus nnasmoit KTM, paspabatbiBatoTcs
YHUKa/IbHble YCTPOMCTBA UM TEXHONOMM,
TaKWe KaK IMTUEBbIV AUBEPTOP, KOAKCUab-
HbI/ NN1a3MEHHbIN YCKOPUTENb AN1A CUCTEMDI
npesbloHn3auuu pabouero rasa, matepua-
NOBEAYECKWIA 30HA, ANA UCCAeLOBAHNA B3a-
MMOAEWCTBUA «NNa3Ma-CTEHKAY.

www.nnc.kz

12 pespana
Bcrpeua Ha nonax MATATI

11 ¢espansa 2020 roga B r.BeHa Ha nno-
wagke MexayHapoaHOM KOHbepeHUum
MATATD no ¢usmnuecko agepHon 6es-
OMacHOCTV MpoLwaa opuuManbHas BCTpeya
npepctasutenent KASHK M3 PK n AO «HAK
«Kasatomnpom» ¢ gupektopom [enapta-
MeHTa pu3nyecKoii saepHoi BesonacHocTy
MATATS Pagka AfHaHOM Mo BOMpocy pas-
BUTWA JaNbHeMLWwero coTpyaHudyectsa PK ¢
MATATI B obnactn ¢msmueckon AgepHoi
6e3onacHocTy.

B xozie AaHHOW BCTpeun 3am.npescesatens
Komuteta CeprasuHbim ILE. 1 Paga AgHaH
PaccMOTPeH NpPOeKT KomnaeKcHoro nnaHa
du3nueckoit agepHoii besonacHocTu PK.

[aHHbIN  IOKYMEHT pa3pabaTbiBaetcs
CTpaHoit-yyactHuuenr MATATI Ha 5-neTHuit
Nepuoa v BKIKOYaeT MePONpPUATUS MO NoA-
[IEPIKKE YCTOMYMBOW CMCTEMbI DU3NYECKOM
aAepHo 6e3onacHOCTM B rocyaapctse C
JanbHENWMM dUHAHCMPOBaHMEM 3a CYeT
[loHopCKoM nomoluy MATAT?.

www.gov.kz

CHRONICLE

February 5th
Application of the isotope
hydrology method

The experience of using the method
of isotope hydrology in various countries
and development prospects, and the
coordination and  improvement  of
monitoring processes for the ratio of
stable isotopes in global atmospheric
depositions and waters of transboundary
rivers became a topic for consideration by
the coordination group, representatives
of analytical laboratories  «Isotope
Hydrology». The meeting was held at the
IAEA with the participation of specialists
from 25 organizations, including IRSE RSE
NNC RK.

During the discussion, the organizers
presented proposals for case studies for
each region to observe climate change.

www.nnc.kz

February 10th
About joint use of the KTM tokamak
Within the intergovernmental agreement
on the joint use of the KTM tokamak,
the NNC RK is implementing a scientific
research program with the participation
of leading scientific organizations of the
CIS countries. At the KTM tokamak, joint
research in plasma physics is being carried
out, the operating modes of all technological
systems of the KTM tokamak are being
tested, the KTM plasma control system
is being tuned, unique devices and
technologies are being developed, such
as a lithium divertor, a coaxial plasma
accelerator for the working gas preionization
system, a materials science probe for
studying «plasma-wall» interaction.
www.nnc.kz

February 12th
Meeting on the IAEA sites

On February 11th, 2020 in Vienna,
at the site of the IAEA International
Conference on Nuclear Security, an official
meeting of representatives of KAENK ME
RK and JSC “NAC Kazatomprom” with
the Director of the IAEA Nuclear Security
Department Mr. Raja Adnan was held on
the development of further cooperation
of the Republic of Kazakhstan with IAEA in
the field of nuclear security.

During this meeting, Deputy Chairman
of the Committee, G.E.Sergazin. and
Mr. Raja Adnan, reviewed the draft Com-
prehensive Nuclear Security Plan of the
Republic of Kazakhstan.

This document is being developed
by an IAEA country for a 5-year period
and includes activities to support a sus-
tainable nuclear security system in the
state with further funding from donor
assistance from the IAEA.

www.gov.kz
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PaspaboTtka TexHonOrMu pasbaBnexHus
BbICOKOO6OraLLeHHOro YypaHoBOro TonauBa

OpHow 13 3aga4 KoHBepcum peaktopa UIP asnaetca
CHUKeHMe 060ralleHnsa CBEXKEro TOM/MBA, HaxoaAlle-
rocA B XpaHW/ULLE peakToOpHOro Komnaekca. MepsoHa-
YaNbHO MPEeANoNaranoch OCYLWECTBAATL pa3baBneHune
BbICOKOODOOraLLEHHOrO ypaH-rpadutoBoro Tonamea UIMP
Ha npeanpuatnax Poccuickon Pepepaummn. OaHako,
nocne paccCMOTPEHUA BApPMAHTOB pelleHna 3TOW 3aja-
YM M NPUHMMAA BO BHMMAHME YCNeELHbIA OnbIT paboTt
no pasbasneHunto go Tpebyemoro oboralleHns Tonmea
peakTopa BBP-K, 66110 npuHATO pelweHne o pasbasne-
HUW ypaH-rpa¢uToBoro Tonamea peaktopa UMP Ha Ynb-
BMHCKOM MeTannypryeckom 3asoge.

C uenblo onpeaeneHnA OCHOBHbIX TEXHUYECKUX pe-
WEHWUM M OLEHKM KanuTajbHbIX 3aTpaT OblN0 BbINOAHE-
HO TEXHWUKO-3KOHOMMYECKoe 060CHOBaHME MOZEPHM3a-
LMW CYLLECTBYIOLLErO Y4acTKa pa3basneHna Tonamea Ha
YnbbUHCKOM MeTanNypruyeckom 3aBoae, paspabortaHa
TEXHONOrMYecKasn MHKA, OTBEYAtOLLAA BCEM HOPMATHB-
HbiM TpeboBaHuAM Pecnybankmn KasaxctaH. B pesynbra-
Te BbINMOJHEHHbIX PaboT YCTaHOBNEHO, YTO 3KCMAyaTa-
LLMA y4acTKa pa3baBieHNsA He HapyLLIKT CyLLecTBytoLLee
9KO/I0OrMYECKoe PaBHOBECME U HE OKaxKeT Hebnaronpu-
ATHOrO BO3ENCTBMA Ha 34,0P0OBbE YE/I0BEKA U OKPYKa-
tolLyto cpeay.

B ocHoBYy pa3paboTaHHOM TEXHONOMMK Bbl 3a/10KeEH
MPOLLECC OKUCNEHUA U3MENbYEHHOrO YpaH-rpaduToBO-
ro TONAMBA C MOCAEAYHOLEN XMMUYECKOM nepepabor-
KOW 30/1bHbIX OCTATKOB. TaKad TeXHONOTWMA NO3BOAAET
npakTMyeckn 6e3 notepb nepesect BOY u3 rpaduro-

WWW.NUCLEAR.KZ

WWW.NUCLEAR.KZ

Development of technology for dilution
of highly enriched uranium fuel

One of the objectives of IGR reactor conversion
to reduce the enrichment of fresh fuel stored in
the storage facility of the reactor complex. Initially,
it was planned to dilute the highly enriched
uranium-graphite fuel IGR at the enterprises
of the Russian Federation. However, after
considering the options for solving this problem
and taking into account the successful experience
of diluting the fuel of the WWR-K reactor to the
required enrichment, it was decided to dilute the
uranium-graphite fuel of the IGR reactor at the
Ulba Metallurgical Plant.

In order to determine the
main technical solutions and
estimate capital costs, a feasibility
study was carried out for the
modernization of the existing
fuel dilution site at the Ulba
Metallurgical Plant, a
technological line was developed
that meets all the regulatory
requirements of the Republic of
Kazakhstan. As a result of the work
performed, it was established that
the operation of the dilution
site will not disturb the existing
ecological balance and will
not have an adverse effect
on human health and
the environment.

The developed technology
was based on the process
of  oxidation  of  crushed
uranium-graphite  fuel  with
subsequent chemical processing

of ash residues. This technology allows
practically lossless transfer of HEU from the
graphite matrix into solution and, after a
decrease in enrichment, to obtain LEU in the form
of oxides. For these purposes, on August 23,
2019, a process line was prepared at the Ulba
Metallurgical Plant, which makes it possible to
convert the uranium-graphite fuel of the IGR
research reactor with 90% U-235 enrichment
into fuel with an enrichment below 20% U-235.

Transportation and dilution
of IGR highly enriched uranium fuel

To transfer fresh fuel to the Ulba Metallurgical
Plant, works were carried out to prepare the
IGR complex for packaging and transportation

BOI MaTpuLLbl B PaCTBOP M, NOCNE CHUXKeHMA oborale-
HuA, nonyuntb HOY B BMAE OKCMAOB. 1A 3TUX LeneW
23 asrycta 2019 roga Ha YnbbUHCKOM MeTannypruye-
CKOM 3aBofe Oblna MOAroTOBNEHA TEXHO/IOTMYECKAs
JIMHWA, NO3BOAAOLLAA NEPEBECTU YPaH-TPadUTOBOE TO-
NAMBO MCCNef0BaTeNbCKOro peaktopa MIP ¢ oboradue-
Huem 90% no U-235 B TonanBo ¢ oboralleHnem Huxe
20 % no U-235.

TpaHcnopTUpoBKa 1 pa3baBneHue
BbICOKOObOraleHHoro ypaHosoro ronausa UrP

Ons nepesaun ceexero Tonamea Ha YM3 6biamn npo-
BefeHbl pPaboTbl MO NoarotosBke Komnaekca UMP K yna-
KOBKE W TPaHCMOPTMPOBKe TOnAuBa. [llonyyeHbl Bce
paspelunTesibHble  LOKYMEHTbI U
NPOBEAEHa YNaKoBKa BbICOKO060-
raleHHoro ypaHoBoro Ton/ivea B
TPAHCMOPTHbIE KOHTeMHepbl TYK-
39M1.

B xpaHunuwe AgepHbIX marte-
puanos 6bina npovsBeseHa Npo-

Luesypa M3BNeYEeHMA Tonauea W

onpefeneHbl  MaccorabapuTHble

XapPAKTEPUCTUKN KAXKAOT0O 31eMeH-

Ta, BbINOJAHEHbI X MAPKMPOBKA U

WHAMBMAYANbHAA YMAKOBKa. 3a-

TEM 3/1eMeHTbI BblN pasmeLLEeHbI

B ALLMKN-KOHTEMHEPbI, HAa KOTOPbIE

HaHOCWMNIAaCb MapPKMPOBKa C yKa3sa-

HMeM BMAA ypaH-rPaduTOBbLIX 3/1e-

MEHTOB (BNI0KM UK CTEPIKHU), WX

KONIMYecTBa, Maccbl AenAuierocs

maTepuana v obuein maccbl. Awm-

KW-KOHTEMHEPbI B CBOK O4Yepenb

pasMeLlanncb BO BHYTPEHHEM

Kopnyce TYK. lMocne 3anonHeHuA

BHYTPEHHWI KOpMyC MnomeLLanca

B HapYy)XHbI KOpMyc, NPOM3BOAMAOCL ONAOMOMPOBa-
HWe U HaHeceHMe HeobxoarMON TPAHCNOPTUPOBOYHOW
MapKMPOBKK Ha TYK.

B pe3ynbTaTe noarotoBuTeNbHbIX PaboT BCe anemeH-
Tbl cBeero BOY Tonauea peaktopa UMP 6biamn ynakosa-
Hbl B 24 TYK.

MepBaa nmapTuA cBexero Tonauea peaktopa WP
bbina pgoctaBneHa B YNbOMHCKWMI MEeTannypruyeckui
3aBof 9 ceHTAbPSA, NocneaHAa NapTMa AocTaBneHa 12
HOA6pa 2019 roga. Mpouecc pa3basneHna Havat 14 ok-
1A6pa 2019 roga v 3aBepwutca B okTAbpe 2020 roaa.
CmelumBaHMe NPoBOAMTCA C cobatoAeHEM NpoLeayp 1
nog rapaHtnamm MATAT3.

3pnaH bamsipbekos, Epbonam Kosaxbaes,
Bauecnae Hbips, AHOpeli Komasap,
HAL PK

AdepHoe 0b6wecmeo KazaxcmaHa
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of fuel. All permits were received and the highly
enriched uranium fuel was packed into transport
containers TUK-39M1.

In the storage of nuclear materials, the
procedure for extracting fuel was performed
and the mass and size characteristics of each
element were determined, their marking and
individual packaging were performed. Then the
elements were placed in container boxes, which
were marked with an indication of the type of
uranium-graphite elements (blocks or rods),
their quantity, mass of fissile material and total
mass. Container boxes, in turn, were located in
the inner body of the TUK. After filling, the inner
case was placed in the outer case, sealing was

performed and the necessary transport mar-
king was applied to the TUK.

As a result of preparatory work, all the ele-
ments of the fresh HEU fuel of the IGR reactor
were packed into 24 TUKs.

The first batch of fresh fuel from the IGR
reactor was delivered to the Ulba Metallurgical
Plant on September 9th, the last batch was
delivered on November 12th, 2019. The dilution
process began on October 14th, 2019 and will
end in October 2020. Mixing is carried out in
compliance with procedures and under I|AEA
safeguards.

Erlan Batyrbekov, Erbolat Koyanbaev,
Vyacheslav Gnyrya, Andrey Kotlyar,
NNC RK
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KA3AKCTAH PAOMO3KONOTUACH
MoCE/IENIEPIHE 9UENT KO3KAPACHI

18 winpgepe «AToM canacbliHfafFbl ailengep» XanbikapanbiK yubiMbiHbIH, (WiN Kazakhstan)
KasakctaHablk, 6enimweci «KasakctaH Pecnyb6aukacbiHAasbl PagMo3KONOTUANDIK KaFaaln»
TaKbipblbbiHAA 6elbiT aTom TaKbipblObiHA apHanfaH BebuHapnap TonTamacbliHAH aNfalKbl
KOMMYHUKaLMANDbIK OHNAH-BeBMHap eTKi3ai.

iN KasakcTaHablk 6enimweci «Ka3aKcTaHHbIH A4PO/bIK KOFambl» 6a3acblHAa KypblifaHbIH

epeKlwe aTan eTKiM Kenedi, 01 dp TypAi MAKCaTTbl ayauToOpMANap YWiH TypAi ic-

Wwapanap OTKi3yAi MakcaT TyTaTblH KOfamablK yibiM 6onbin Tabbinagbl. AKNapaTTbiH,

KeTicneywiniri Kofamaa aTOM SHepreTUKachl Typanbl FaHa eMec, COHbIMEH KaTap aTOM MeH

PaaMaLMANbIK TEXHONOTMANAPAbI KYHAENIKTI emipae Hemece XanblK LuapyallbliblfblH-
[la KONJaHY Typanbl XKanfaH TYCiHiK bepega,.

OHnaiiH-BebMHapnapablH, 6yn UMKAbl Ka3aKCTaHHbIH, aTOM CanacbiHAAfFbl KETeKWi KacinopbiHAa-
PbIHbIH, aen MamMaHAapbiH OipikTipAi, onap 6einbit atomabl 6i34iH, emipimizge KonaaHyablH KaxKeT-
TiNiri MeH MaHbI3AbINbIFbl TYPaNbl aiTa anagbl.

Byn oAbl TbiHAQYLWbINAPMEH
«KP 3M fApponbik ¢u3MKa MH-
ctutyTbl» PMK KeweHai 3Ko-
NOTUANBIK  3epTTeynep opTa-
NbIFbIHbIH,  KOpWafaH opTafa
acepai b6afanay xaHe sKkonorua-
NblK  MOHWUTOPUHT  TOBbIHbIH,
KeTekwici Mapua CeBepuHeH-
KO Ke3gdecTi, OHbIH, OCbl Canaja
15 XblngaH acTam KyMbIC TiNi
6ap.

Byn Kesgecyae KaTbicywblnap
MHCTUTYTTbIH,  PaAMO3KONOTMA
CanacblHAafbl 3epTTey MKyMbiC-
Tapbl Typanbl 6inai. basHaama-
Wbl A3rup NOAUrOHbIHBIH, CUTM
¥aHe JInp 0ObEKTINEPIHIH, Kalt-
KyiMiH Gafanayfa oHe onapgbl
Kayinci3 Kafgailfa  KenTipyre
epeKLe Hasap ayaapabl. TpaHc-

WEeKapanblk e3eHAepaiH cynapbliHAa benrini 6ip anemeHTTepAi ycTay, AAPOAbIK KoHE PaAMOAKTUBTI
MaTepMangapAblH, 3aHCbI3 aNHANbIMbIHA Kapcbl Kypec dakTinepi epekLe Ha3apFa anblHAbI.

Ce3 COHblHAA TbiHAAYWbINAP CMKepre e34epiH KbI3bIKTbIpFaH CypakTapblH KoA angbl. OnapabiH
iWiHAe eH ©3eKTi Macenenep NONAUIOHAAPFA KaKblH ayMaKTapAafbl TOMbIPak MEH CyAblH KaW-KyMi,
TacTaNfaH KeHiTepaiH Kal-KyWi MeH MOHMTOPWHI, PafMOaKTMBTI KanablKTapapl Kemy npobnema-
Nnapbl XKaHe T.6. Typanbl 6onabl.

AnponbiK TexHONOrMANAP KaYIiNCi34iri FblNbIMU-TEXHUKANbIK OPTaNbIfblHbIH AUMPEKTOPbI, Npodeccop
N.N. ToxibaeBa pafMO3KONOTMANBIK Macenenepi Wewy ylWiH )acanbin *atkaH «KP PAK-meH Kapbim-
KaTblHAaC Typanbl» 3aH MaHpl3gbl eKkeHiH aTan eTTi. Kasipri yakbiTTa KasakctaH PecnybnaukacbiHaa
CaKTay XaHe Kemy macenenepiH Koca anfaHga, PAK-meH XymbiC icTey MKeHiHAeri epexenep,
YCbIHbICTApP MEH 3AicTemMenik Hyckaynap faHa 6ap. MacenenepgiH 6ip Geniri 3KonOrUANbIK KogekcTe
6asaHaanagpl, on Kasip ATOM 3HEPruAChl KeHiHAEer XanblkapablK areHTTiKk KabbingafaH HOpManapbiHa
COMKeC PafMOoaKTUBTI KanAbIKTapAbl CAaHATTaHAbIpPY MacenenepimeH TONbIKTbIPbINAAbI.

BebuHap anaHpl KbI3MeTi pagmoskonorna npobnemanapbimeH 6aiMnaHbICTbl aTOM CanacbiHAAFb
amen-mamaHgapblH OGipikTipai. bisai KP Aaponbik TexHonoruanap Kayincisgiri fblAbIMU-TEXHUKANbIK,

OpTanbifblHbIH, Ka3ak MeMNeKkeTTiK YHWBEPCUTETiHIH, KypblibiMAbIK MaTepuangap 3epTxaHacbliHbiH,
PocaTom TeXHMKaNbIK aKafeMMUACbIHbIH, PocTexkagaranaygblH, «TakdyH» FblIbIMU-BHAIPICTIK Oip-
NecTiri aHe T.6. apinTectepi KonAaabl.

Byn BebuHap WIN Global (WiN-Russia) peceinik OuAMANbIHbIH, KaHE OHbIH NPE3UAEHTI

A.M. flkoBneBaHbIH, KONAAYbIMEH OTKI3iNrEHIH epeKwe atan eTKeH XeH. AneHa MwuxalnnosHa
©3iHiH, ce3iHae OYriHri TaHAa *KaHa 3KONOTMANBIK TUIMAI TEXHONOTMANAPAbl 33ipNeyMeH faHa emec,
COHbIMEH KaTap 3KONOTMA CaNacblH KOFaMAblK TYPFblAaH Ta/lKblAAy 6Te MaHbI34bl €KEeHiH aTtan eTTi.
OHbIH Keke niKipi 6oMbIHLWA
FanbiMgap Aa, bacwbinap Aaa,
cascaTkepnep [Ae KofaMAablK
KewbacwbinapmeH bipre 3ko-
NOTMA  CaNacCblH  YKaH-XKaKTbl
3epaeneyi Kepek ekeHiH TYCiHy
©Te MaHbI3Abl, OUTKEHI 6i3aiH
eMIpiMi3giH,  Kannbl  canacol
MEH OHAafbl HaKbITbIMbI3 OfaH
6annaHbICTbI.

— Paduoskonozua ani de a3
3epmmenzeH XoHe KOFamObIK
Kabeinday ywiH Kypdeni ma-

Kblpbin 60abin mabsinadel, 6i3
«Amom canaceiHOaFbl aliendep»
KO03fabICbiHOQ paduogobusanap
MeH KOPKbIHbIWMAPObLl HeHy
YWiH FblabiIMU 20enminik neH
cayammelnbikmel cakmad omel-
pbin, aHzimeneyoi HaHe Kbi3bIKmbl #emki3yoi ylpeHyimi3 Kepek, — aen aTan eTri.

OTKeH ic-WapaHblH, KOPbITbIHABICHI OOWbIHWA PAAMO3KONOMMA CanacbiHAA 3epTTeynep Kyprisy
6oMbIHWa PP xaHe KP yitbimaapbl apacbiHAa Taxipube anmacy 60MbIHWA 04aH 3pi XKYMbICTA Naigana-
HbINYbl MYMKiH BEBUHAPAbIH, KOPbITbIHAbI KYKATbIH LbIFAPy Typasibl WeLwiMm KabbingaHabl.

Keneci kesgecyai KblpKyMeK
alblHA4a eTKi3y KocnapniaHy-
fa. On anemperi xaHe TM[
enpepiHaeri pagnosKoNOTUANBIK,
3epTTeynepai Tangayfa apHa-
nagpl. bisaiH, cnukepnep TbiH-

Jaywbinapfa guccepraumanap,

ecenTep ’KaHe aHAAWUTUKANBIK,

KYMbICTAp YLWIiH TeKcepinreH

XoHe CeHimai FbINIbIMM

aKknapaTtka Kasan Ko KeTkisyre

60naTbIHAbIFbIH, ©3 KYMbICbIH

Kapuanay YWiH TUICTi FblbIMK

KYPHaNZapAbl Kananm TaHgayfa

OoNnaTbIHAbIFbIH  KaHE  3aMa-

Hayu FbIIIMU-METPUKANbIK,

KYPanaapablH He EeKeHiH an-

Tagbl. MyHbIH, 63pi canaHblH Kac MamaHZapblHA ©34EPiHIH, FbIIbIMM KYMbICTaPbIHbIH, OYKiN LMKAbIH
YMbIMAACTbIPYFa XKHE XKEHINAETYre KOMeKTeCea,.

CoHbIMeH KaTap, anga 6i3ai A4ponbiK MeanLMHa, AAPONbIK KIHE paAnaLnabIK TEXHONOTUANAP KaHe
T7.6. MaMaHAapPbIMEH KbI3bIKTbl Ke3gecynep KyTin Typ.

Anusa [lemecuHoea,

KAK

AdepHoe 0b6wecmeo KazaxcmaHa
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YKEHCKWW B3rnad
HA NPOBEMDbI
PAJMO3KONOTUM
KA3AXCTAHA

18 uionA OTKpbIBAKOLEECA Ka3axCTaHCKoe OTaene-
HUE MEXAYHAPOLHON OpraHM3aLmm «*KeHWMHbI aToM-
Hom oTpacam» (WiN Kazakhstan) nposeno nepsbiit kom-
MYHMKALMOHHbIA OHNalH-BebMHap Ha Temy «Paawo-
sKonornyeckan obcraHoBKa B Pecnybnnke KasaxctaH»
W3 UMKNa BEOMHAPOB, MOCBALEHHbIX TEME MMUPHOrO
aToma.
o4eTcA 0C0b60 OTMETUTb, YTO Ka3aXCTaHCKoe
otaenenme WIN co3gaHo Ha 6ase «fgepHo-
ro obuiectsa KasaxcraHa», KOTopoe ABASETCA
06L1ecTBeHHOM OpraHM3aLUmeil, CTaBaAlLee CBO-
e/ Lenblo NPOBeAEeHNE PA3IMYHOMO pPoaa Me-

PONPUATUIA ANA PasHbIX LENeBbiX ayauTopuin. Hepoc-

TaTOK MHGOPMALMM MPUBOAMT K NONKHOMY NpeacTas-

NEeHWI0 B 00OLLECTBE He TONIbKO 06 aTOMHOW 3Hepre-

TUKE, HO W WCMONb30BAHUM aTOMa M PAAMALLUOHHbIX

TEXHO/I0TMI B NOBCEAHEBHOM

KM3HM MW B HAPOAHOM XO-

3A1cTBe.

[laHHbIA UMKN OHNaliH-Be-

O6uHapoB 00beauHUA KeH-

LWMH-CNEeLMaANNCTOB BeAyLLMX

npeanpuaTMn aTOMHOM OT-

paciu KasaxctaHa, Kotopble

MOTYT PaccKkasaTb O Heobxo-

OMMOCTM M BAKHOCTU Npwu-

MEHEHMA MMPHOrO aToma B

HaLLEeMN XKNU3HM.

B 3toT pa3 co cayware-

NAMM  BCTPETMNACb HaAYanb-

HUK rpynnbl OLEHKM BO3-

[LENCTBMA Ha OKPYKatoLLyO

cpesy M 3KONOTMYECKO-

ro MOHWUTOpUHra LeHTpa

KOMMAEKCHbIX  3KONOTMYe-

CKMX uccneposaHuit PIMT «MHCTUTYT apepHoi ¢u-

3ukn M3 PK» — Mapua CeBepuHEHKO, MMeloLan

06wwin cTax pabotbl B 370N chepe cabiwe 15 ner.

Ha 3701 BCTpeye oHa pacckasana ayautopum ob uc-
CNepoBaTeNbCKoM paboTe, KOTOPYH BEAET WHCTUTYT
B 0bnactu pagmoskonornn. Ocoboe BHMMaHWE Ao-
KNafduMK YOEUN OLEHKe COCTOAHMA NonuroHa Asrup,
CUN wn obvekto JINPA ¢ npuseaeHvem wux B bes-
onacHoe coctofHue. OTAenbHOr0 BHMMAHWMA 3ac-
NYKMBaNM akTbl MO COAEPKAHUIO OnpeaenéHHbIX
3/IEMEHTOB B BOZAX TPAHCTPaHWYHBIX PeK U 6opbbbl
C HE3aKOHHbIM 060POTOM ALEPHbIX M PAAMOAKTUBHbIX
MaTepuanos.

WWW.NUCLEAR.KZ
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WOMEN'S VIEW
ON THE PROBLEMS
OF KAZAKHSTAN'S

RADIOECOLOGY

On July 18th, the opening Kazakhstan branch of
the International organization «Women in the Nuclear
Industry» (WiN Kazakhstan) held the first communi-
cation online webinar on the topic «Radioecological
Situation in the Republic of Kazakhstan» from a
series of webinars dedicated to the topic of the peace-
ful atom.

would like to especially note that the Kazakhstan’s

branch of WiN was created on the basis of the

«Nuclear Society of Kazakhstan», which is a public

organization that aims to hold various kinds of

events for different target audiences. The lack of
information leads to a false idea in society not only
about nuclear energy, but also about the use of the
atom and radiation technologies in everyday life or in
the national economy.

This cycle of online webi-
nars brought together wo-
men specialists from leading
enterprises of the nuclear
industry in Kazakhstan, who
can tell about the need and
importance of using the
peaceful atom in our lives.

This time the head of
the Environmental Impact
Assessment and Environ-
mental Monitoring Group
of the Center for Complex
Environmental Research of
the Republican State Enter-
prise “Institute of Nuclear
Physics of the Ministry of
Energy of the Republic of
Kazakhstan” - Maria Severi-

nenko, who has over 15 years of experience in this area,
met with the audience.

At this meeting, she told the audience about the
research work carried out by the institute in the field
of radioecology. The speaker paid special attention
to assessing the state of the Azgir landfill, SIP and
LIRA facilities, bringing them into a safe state. Special
attention was given to the content of certain elements
in the waters of transboundary rivers and the fight
against the illicit trafficking of nuclear and radioactive
materials.

At the end of presentation, the participants were
able to ask their questions. Among the most urgent

MO OKOHYaHWM BbICTYMNEHWA, CAYLIATENN CMOI/IM
334aTb MHTepecytolwme nx Bonpocbl cnukepy. Cpean
Hanbonee aKTyaNbHbIX M3 HUX OblAKM BOMPOCHI O CO-
CTOAHWMM NOYBbI M BOAbI Ha Mpuaeratowmx 6113 no-
JMTOHOB TEPPUTOPMUAX, COCTOAHUM WU MOHUTOPUHTE
3ab6pPOLWEHHbIX PYAHMKOB, NPO6MEMaX 3aXxOPOHeHMA
PaZIMOAKTUBHbBIX OTXOA0B U1 T.A.

Kak npaBuAbHO 3aMeTUNa, AUPEKTOP HayyHO-TEXHU-

YyecKoro LeHTpa besonacHocTn AgepHbix TexHonoruum,
AOKTOP GU3MKO-MATEMATUYECKMX HaYK,
npodeccop Taxubaesa W.J., npuHUM-
NUanbHOe 3Ha4YeHWe ANA peleHns pa-
AMO3KONOTUYECKMX NPObNem LONKeH
MUMeTb  pa3pabaTbiBaloWMiicA  3aKOH
«06 obpaweHnmn ¢ PAO B PK». B HacTo-
Awee Bpemsa B Pecnybnuke KasaxcraH
CYLLECTBYIOT NWLb NpaBuAa, PEKOMEH-
AaAUMN M MeTOAMYECKMe YyKasaHuA Mo
obpaweHuio ¢ PAO, BKaoYas BoMpo-
Cbl XpPaHeHMA M 3aXOpPOHeHuA. YacTb
BONPOCOB OyAeT OCBeleHa B IKONOMU-
yeckom Kogekce, KoTopblil ceryac ao-
NOMHAETCA BOMPOCAMM KaTeropusaumm
PAIMOAKTUBHbIX  OTXOAOB, COMMACHO
NPUHATbIM HOpmam MATAT3.

MpumeyaTenbHo,  4YTO  N/oOWaAA-

Ka BebuHapa ob6beAMHWMNA KEHLIMH-
CMeuuannucToB  aTOMHOW  OTpac/u,
YbA [AEATENbHOCTb TaK WAM  MHaye
CBA3aHO ¢ npobnemamu paguoskonorun. Hac noa-
[epXKanu Konnern us HayyHO-TEXHMYECKOrO LEHTpa
6e3onacHocTM adepHbIX TexHonorun PK, Jlabopato-
PUM  KOHCTPYKLUMOHHbIX MaTepuanos
Kasaxckoro rocygapCcTBEHHOTO  YHU-
BepcuTeTa, TexHuyeckonm Akagemuu
Pocatoma, PoctexHagsopa, HMO «Tan-
dyH» n ap.
Ocobo cnepyer OTMETUTb, YTO AaH-
Hbli BEOMHApP NPOLWEN Npu NoadepH k-
Ke Poccuitckoro otaenenus WiN Global
(WiN-Russia) u ero Mpe3unaeHTa Akosne-
BoM A.M.

B cBOe/ nNpMBETCTBEHHOM peun
AneHa MuxannoBHa OTMeTMNa, YTO
CErOfHA KpalHe BAXHO He TO/bKO
3aHMMaTbCA Pa3paboTKOM HOBbLIX 3KO-
NOTNYECKN-3DPEKTUBHBIX  TEXHONOTUN,

HO M 0bCcyXaaTb camy cdhepy 3KoNorumn

C 00LWecTBEHHOW TOYKM 3peHua. Mo ee

JINYHOMY MHEHWIO, OYEHb BaXKHO MNO-

HATb, YTO M YYE€Hble, N PYKOBOAUTENN, U

NOJIMTUKM BMECTE C 06LLECTBEHHBIMU INAEPAMM AONK-
Hbl BMECTE Le/IOCTHO M3y4aTb cepy 3KoNornu, Beab
MMEHHO OT Heé 3aBUCUT Halle 0bLLee KauyecTBO KU3HH
M Halle CYaCTbe B Hew.

AdepHoe 0b6wecmeo KazaxcmaHa
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of them were questions about the state of soil and
water in the territories adjacent to landfills, the state
and monitoring of abandoned mines, problems of
radioactive waste disposal, etc.

As the Director of the Nuclear Technology Safety
Center, Doctor of Physical and Mathematical Sciences,
Professor I.L. Tazhibayeva correctly noted, the Law
«On RW Management in the Republic of Kazakhstan»
should be of fundamental importance for solving

radioecological problems. Currently, in Kazakhstan there
are only rules, recommendations and methodological
guidelines for RW management, including storage

and disposal issues. Some of the issues will be covered
in the Environmental Code, which is now supplemen-
ted by the categorization of radioactive waste in
accordance with the adopted IAEA standards.
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— Paduoakonoaus sfendemca ece ewé Mmasno-
usyvyeHHol U cnomHoll  0na  obwecmeeHHo20
gocrnpuasmua memol, KOmopyw Mol 8 O08UMeHUU
“WeHwuHbl amomHoli ompacau” 00aMcHbI Hay4UMbCS
pacckasbieams U UHMEPECHO MpPenoodHOCUMb, COo-
6110008 NpU 3MOM HAY4YHYH KOPPEeKmMHocme U
2pamomHocme 018  npeodoneHus  paduogobuli
U CMpaxoe — NOAYEPKHYA OHa.

Mo uTOram npOLWEALWEero MeponpuaATUA pelle-
HO 6blN0 BbINYCTUTb WUTOTOBbLIN AOKYMEHT BebWHapa,
KOTOPbIN MOXeT ObiTb MCMOMb30BaH B Aa/bHeiiluel
pabote N0 0OMEHy OMbITOM MEXAY OpraHM3auuMaAMM
P® n PK no nposefeHuio uccnegosaHnit B obnacty
PaLMO3KONOTUN.

Cnenytowyto BCTpeYy NAQHMPYETCA MpoBecTM B
ceHTAbpe. OHa OymeT nocBAWEHa aHanu3y pagmo-
9KONIOTUYECKUX WCCNEA0BAaHUN B MUpe M CTpaHax
CHI. Haww cnuKkepbl HayyaT caywatenen Kak nony-
YMTb LOCTYN K NPOBEPEHHOMN U [LOCTOBEPHOW HAy4YHOM
MHPOPMALMM ANA AMCCEPTALLMIA, OTYETOB M aHANUTH-
yeckon paboTbl, KaK BblbPaTb NOAXOAALLME HAYYHblE
KYpHanbl ana nybaukauum csoen paboTbl M paccKa-
YT O TOM, YTO TaKOe COBPeMeHHble HAyKOMEeTpu-
YeCKMe WHCTPYMEHTbI. Bce 3TO MOMONKET MOno4bim
crneuManncTam OTPacAM OPraHM30BaTb M YNPOCTUTH
BECb LMK/ CBOEN Hay4yHOW paboTbl.

MomMMMO 3TOro, BMEpeaM Hac KAYT He MeHee
MHTEPEeCHble BCTPEYM CO CMEeLManncTamm no aaepHomn
MeAuLUMHe, N0 AAEPHBIM WM PaLMALMOHHBIM TEXHO-
NoTMAM M T.N

Anusa [lemecuHosa,
AOK

WWW.NUCLEAR.KZ

It is noteworthy that the webinar platform brought
together women specialists in the nuclear industry,
whose activities are related to the problems of
radioecology. We were supported by colleagues from
the Nuclear Technology Safety Center of the Republic
of Kazakhstan, the Laboratory of Structural Materials of
the Kazakh State University, the Technical Academy of
Rosatom, Rostekhnadzor, NPO Typhoon, etc.

It should be especially noted that this webinar was
held with the support of the Russian branch of WiN
Global (WiN-Russia) and it’s President A. Yakovleva. In
her welcoming speech, Alena Mikhailovna noted that
today it is extremely important not only to develop
new environmentally efficient technologies, but

also to discuss the sphere of ecology
from a public point of view. In her
personal opinion, it is very important to
understand that scientists, managers,
and politicians, together with public
leaders, should jointly study the field of
ecology in a holistic manner, because our
overall quality of life and our happiness
in it depend on it.

— Radioecology is still a poorly studied
and difficult for public perception topic
that we, in the Women of the Nuclear
Industry movement, must learn to tell
and present in an interesting way, while
observing scientific correctness and
literacy to overcome radiophobia and
fears, she highligted.

Based on event’s results, it was
decided to release the final document
of the webinar, which can be used

in further work on the exchange of experience
between the organizations of the Russian Federation
and the Republic of Kazakhstan on research in the field
of radioecology.

The next meeting is scheduled for September. It will
be devoted to the analysis of radioecological research
in the world and the CIS countries. Our speakers will
teach participants how to find verified and reliable
scientific information for dissertations, reports and
analytical work, how to choose suitable scientific
journals to publish their works, and talk about what
modern scientometric tools are. All this will help
young professionals in the industry to organize and
simplify the entire cycle of their scientific work.

Moreover, there are expected a number of inte-
resting meetings with specialists in nuclear medicine,
nuclear and radiation technologies, etc.

Aliya Demesinova,
NSK

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

17 aknaH
KopwaraH opTaHbl KOpfay canacbiHAafbl
bIHTbIMAKTaCTbIK Typa/ibl MEMOPaHAYM

17.02.2020 kbinfbl KP skonorua, reono-
TUA KoHe Tabufn pecypctap MUHWUCTpAIr
MeH «KasatomeHepkacin» YAK» AK apacbiH-
[ia KOpLUafaH OpTaHbl KOpFay canacbiHAafb
bIHTBIMAKTACTbIK Typanbl MemopaHaymsa
KO/ KOWbINAbI.

Ochbl 06a icke KOCbINFaHHAH KeliH 3aybIT
«YM3» Kanablk Wapyalblablfbl Y4aCKECiHIH,
apHalbl KypblabicTapbiHa KaTTbl PAK op-
HanacTblpyAbl TOKTaTagbl, 6yn onapablH
KOpLUafaH opTaFa aHe 6Hip XaaKblHa Tepic
acep eTy KayniH 6apblHWa a3anTazpl.

MemopaHAYMHbIH, MaKCaTbl - KaTbICy BHjip-
NepiHAeri KopLafaH opTa KOMMOHEHTTEPIHIH,
KafnanblH KaKkcapTy oHe YAK eHLinec xaHe
Toyensi yibIMaapblHbIH OHAIPICTIK KbI3METIHIH,
Xanblk NeH KOpLUaFaH OpTafa aCepiH asanTy.

«KasamomeHrepkacin» YAK» AK

20 aknaH

[vpeKTopnap KeHeci }aHblHAafbI

KOMUTETTePAiH TepaFanapbiH TaFaibiHAAY

20.02.2020 xbinfbl «KazaTomeHepKkacin»
YAK» AK [MpekTopnap KeHECiHiH, KyHZAi3ri
OTbIPbICHIH BTKI3Aj.

6.12.2019 xbinebl xkoH [yaac e3 ekiner-
TiriH gofapybiHa 6ainaHbicTbl YAK Crparter.
KOCNapnay XaHe MHBECTULMANAP HOHIHAETI
KomuTeTi MeH [lMpekTopnap KeHecCiHiH,
TafaiblHAAyNap MeH CblaKbINAp KeHiHAer
KOMMUTETI TepaFacblHbIH, OpblHAApPbI bocaabl.

Otbipbic bapbicbiHAa AupekTopaap KeHe-
CiHiH WweLwim KabblngaHabl:

* Hun Yapns JloHrpannoy, Tayencis aupek-
Top — YAK [Inpektopnap KeHeciHiH, Ctpate-
TUABIK XOCMApAay KaHe MHBecTUUmAnap
KOHIHAEr KOMUTETIHIH, TeparacbI»;

* Paccen ®peHcuc baHxam, Tayencis aupekx-
Top - YAK [lnpektopnap KeHeciHiH, Tafait-
bIHAAYNAP KOHE CblMaKblNAP MKEHIHAET
KOMMWTETiHiH, TepaFacbl.

«KazamomeHepkacin» YAK» AK

21 aknaH
Kaitpat Paxumos KP JHepreTuKa
BULe-MUHUCTPI 60n1bIN TaFalibIHAANAbI

KP YkimeTiHiH, 21.02.2020 Xblnfbl Kaynbl-
coimeH K.b. Paxnumos KP SHepreTuka Buue-
MWHUCTPI NlayasbiMblHa TaFalblHAANAbI.

Kalpat Paxumos 1985 xbinbl KaparaHbl
06AbICbl, TemipTay K. AYHUEre KeNreH.

KapMTY, KastyTbiHyoaafbl KapafaHabl
9KOHOMMKaNbIK YHUBEPCUTETIH xaHe Ceyn
VNTTbIK YHUBEPCUTETIH BiTipreH.

EHbek wonbiH 2006 Kbinbl KaparaHapl K.
«KaparaHabl-Kapbik» HKLUC anektp MoHTepi
6onbin 6actaraH. 2007-2015 xbingapbl TMPA
KP »aHe KP IM-ae capanisl, 6ac capantbl,
6ackapMa 6acTbifbl KbI3METTEpPIH aTKapabl.
2015-2018 bingapbl — KP 3M InekTp aHepre-
TUKACbl KoHe Kemip eHepKacibi aenapTameHTi
AMPEKTOPbIHbIH, OpblHB6acapbl. 2018 KbiNablH,
WinaeciHeH Kasipri yakbiTka aeiiH KP 3M
ONeKTp 3HepreTMKacbl AenapTaMeHTiHiH, au-
PEKTOPbI 60MbIN JKYMbIC iCTEA].

www.gov.kz

XPOHUKA

17 peBpana
MemopaHaym o coTpyaHuYecTBe
B 0611aCTM OXpaHbl OKpY:KaloLel cpesbl

17.02.2020 roga mexay MuHUCTEpPCTBOM
9KONI0TUM, TEONOTUM U NPUPOAHBIX pecyp-
coB PK n AO «HAK «Kasatomnpom» 6bin
nognucaH MemopaHaym o coTpyaHUYecTse
B 00/1aCTM OXpaHbl OKpPYXKatowen cpeabl.

Mocne 3anycka atoro npoekta YM3 npe-
KpaTuT pasmelueHue Tépabix PAO B cneL.
COOPYXKEHMAX Y4aCTKa XBOCTOBOTO XO3AM-
ctBa «YM3», 4TO MaKCMMabHO CHU3UT PUCK
MX HEeraTMBHOTO BO3AEMCTBUA HA OKPYKato-
LLyt0 Cpedy U HaceneHue permoHa.

Llenb MemopaHayma - yay4qlwuTb COCTO-
AiHWE KOMMOHEHTOB OKpYKatoLLeil cpeapl B
PEeruoHax npucyTcTBUA U MUHUMKU3MPOBATD
BO34e/CTBME NPOM3BOACTBEHHON AeATeNb-
HOCTU [0YEPHUX M 3aBUCMMbIX OpraHu3a-
umnii HAK Ha HaceneHue 1 OKpyK.cpeay.

AO «HAK «Kazamomnpom»

20 peBpana

HasHaueHue npegcepateneit

KomuTeToB npu CoBeTe AUPEKTOPOB

20.02.2020 roga AO «HAK «Kasatom-
npom» NpoBeso o4yHoe 3acefaHne CoseTa
LMPEKTOPOB.

B cBA3m ¢ Tem, uto 6.12.2019 roga [xoH
[yaac cnoxun cBou NOAHOMOUMA, NO3ULMUK
npepcepateneit Komuteta no crpater.nna-
HUPOBAHMIO U UHBECTULMAM M KomuTeTa no
Ha3Ha4yeHWAM U Bo3HarpaxaeHuam Coseta
avpektopos HAKa ctanu BakaHTHbIMM.

B xogme 3acegaHua CoseTa AMPEKTOPOB
Ob110 NPUHATO peLleHne n3bpaTtb:

* Huna Yapnsa JloHrdannoy, He3aBUCMMOro
LMpeKTopa - npeaceaatenem KomuteTa no
CTpaTernyecKoMy nNiaHMPOBaHWUIO U UHBE-
ctnymam Coseta anpektopos HAK;

* Paccena ®PpeHcnca baHxama, HesaBucw-
MOrO AupekTopa - npeaceaatenem Komu-
TeTa N0 Ha3HAYEHWUAM U BO3HArpaXaeHu-
Am CoseTa ampektopos HAK.

AO «HAK «Kasamomnpom»

21 pespana
Kaiipat PaxumoB Ha3HaueH
BULE-MUHUCTPOM 3HepreTuku PK
MoctaHoBneHuem MMpasutensctea PK ot
21.02.2020 r. Paxumos K.b. HasHayeH Ha
LONKHOCTb BULLE-MUHUCTPA IHepreTuku PK.
Kaitpat Paxumos poaunca 8 1985 roay B
KaparaHamnHckoi obnacty, r.Temuprtay.
OKkoHumn KaplTY, KaparaHgMHCKWit 3Ko-
HOMMYECKMi yHuBepcuTeT KasnoTpebeotosa
1 Ceynbckuit HauMoHaNbHbIA YHUBEPCUTET.
Tpyoosyto geatenbHoctb Havan B8 2006
rogy anekTpomoHTépom B TOO «KaparaHaa-
Hapbik», . Kaparanga. C 2007 no 2015 rr.
3aHMMan [OMKHOCTM 3KCMepTa, MNaBHOTO
aKcnepTa, Hady.ynpasneHusa 8 APOM PK v B
M3 PK. C 2015 no 2018 rogpl — 3am.aupekx-
Topa [lenapTameHTa 3/71E€KTPOIHEPreTUKM
W YronbHoW npombiwneHHoctn M3 PK. C
utonsa 2018 roga no HacTosLee Bpemsa pabo-
Tan AMPEKTOpoM [lemapTamMeHTa 3/1eKTpo-
sHepreTukn M3 PK.
www.gov.kz

CHRONICLE

February 17th
Memorandum of Cooperation
in the Field of Environmental Protection

On 17.02.2020, a Memorandum of
Cooperation in the field of environmental
protection was signed between the Ministry
of Ecology, Geology and Natural Resources
of the RK and JSC «NAC «Kazatomprom».

After the project’s launch, the plant will
stop placing solid radioactive waste in special
structures of the UMP tailings facility, which
will minimize the risk of their negative impact
on the environment and region’s population.

The purpose of the Memorandum is
to improve the state of environmental
components in regions of presence and
minimize the impact of the production ac-
tivities of NAC subsidiaries and dependent
organizations on the population and the
environment.

JSC «NAC «Kazatomprom»

February 20th

Assignment of Chairmen of Committees

under the Board of Directors
On February 20th, 2020, JSC «National

Atomic Company «Kazatomprom» held an

in-person meeting of the Board of Directors.
Due to the fact that on 6.12.2019, John

Dudas resigned, position of the Chairman

of the Strategic Planning and Investment

Committee and the Nomination and

Remuneration Committee of the Board of

Directors of NAC became vacant.

During the meeting of the Board of

Directors, it was decided to elect:

e Neil Charles Longfellow, Independent Di-
rector, Chairman of the Strategic Plan-
ning and Investment Committee of the
Board of Directors of NAC”;

eRussell Francis Banham, Independent
Director, Chairman of the Nomination
and Remuneration Committee of the
Board of Directors of NAC.

JSC «NAC «Kazatomprom»

February 21st
Kairat Rakhimov assigned
as Vice Minister of Energy of the RK

By the Resolution of the Government of the
RK dated 21.02.2020 K.B. Rakhimov assigned
to the post of Vice Minister of Energy of the RK.

Kairat Rakhimov was born in 1985 in the
Karaganda region, Temirtau.

He was graduated from KarSTU, Karagan-
da Economic University of Kazpotrebsoyuz
and Seoul National University.

He began his career in 2006 as an electrician
at LLP “Karaganda-Zharyk”, Karaganda. From
2007 to 2015, he was at the positions of an
expert, chief expert, head of department in
the ARNM RK and in the Ministry of Energy of
the RK. From 2015 to 2018 - Deputy Director
of the Department of Electric Power and Coal
Industry of the Ministry of Energy of the RK.
From July 2018 to the present, he worked as
the Director of the Electricity Department of
the Ministry of Energy of the RK.

www.gov.kz
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bI3 bIPTE ©MIPAI ©3MEPTEMI3!

COVID-19 KOpOHaBMPYCTbIK IHAETIHIH 3KOHOMMKANbIK YXoHE 2NeyMETTIK afaainapfa acepi nnaHe-
TaHbIH, 6apAbIK TYPFbIHAAPLI YLWWIH KaHa eMip canTbiH KanbintacTbipabl. COVID-19 anuaemuacsl KomnaHua-
napablH, 6apnblK cananapbl MeH MiHe3-KyAblK YArifNepiH KaHe TYTbIHYLWbIAbIK CYpPaHbICTbl e3repTesi.
«KapaTay» MLWC yaKbITTbIH CblH-KaTepnepiH Kabbingain OTbipbin, MEeMNEKeTTiK AeHCaynblK CaKTay MeH
TOpTINTiH 6apAblK TananTapbliHa XKeden Kayan bepai.

«Kapatay» HUWC byaeHoBCKOe KeH OpHbIHAA YpaH eHAipyai *Ky3ere acbipaTtblH Ka3akCTaHHbIH ipi
ypaH eHAipywWwi KomnaHuAnapbliHbiH, Gipi 6onbin Tabbinaabl kaHe «KasaTomeHepkacin» YAK» AK KaHe
Uranium One XONAMHTiHIH NPOrpeccuBTi aHe 03blK KacinopHbl 6oabin caHanagbl. KacinopbiH 2010 Xbin-
naH b6actan Oykin anem 6oMbIHWA caTbiN anyWblNapAblH, KaXKeTTiINIKTEPiH KamTaMacbl3 eTe OTbIpbiN, ypaH
TOTbIFbIH LWbIfapy GafmapnamacbiH TabbICTbl iCKe acblipyaa. YpaH HapbIfbiHbIH, Ka3ipri afaanbl eHAIPICTIH

OYKiN KeseHiHAEe LWbIFbIHAAP MEH ToyeKenaepai asanTyablH iWKi WewimaepiH i3geyre biknan eTri.
CoHpawi-aK, «Kapatay» MUWC )aHawbinAbIKTapFa, AaMyAblH, MHHOBALMANBIK TYKbIPbIMAAMaNapbiHa HKaHe
YPaH 6HAIPYAIH KeTiNAIpiNTeH TEXHONOrMANAPbIHA aCKaH KayanKepLwinikneH XaHe aganablkneH Kapanabl.
2017 xbinbl «Kapatay» KLWC eHIMHIH, ©3iHAIK KYHbIHbIH 3KOHOMMKANbIK KepceTKiwTepiHe eneyni acep
eTeTiH 6anamanbl XMMUANbIK peareHTTepre KONAAHbICTaFbl TEXHONOTMANBIK Keninepai Tikenewh KaulTa
)KapaKTaHAbIPyFa KaTbICTbl akNapaTTbl fblAbIMU-TaNAAY KMHAYAbl Ky3ere acbipa 6actagbl. Con Kblabl
«YM3» AK fblabiMKM OpTanblfbiMeH 6Ganamanbl TYHAbIPFbIWTAPAbI i34€CTipy KOHiHAe wWapT Kacacbin,
3epTXaHanblK ipikTey boiibiHIWA KymbicTap b6actangbl. «YM3» AK mamaHAapbIHbIH i34€CTipy KyMbICTapbl
bIKTUMAN 6anamanbl TYHAbIPFbIWTAP
XMUBIHTbIFbIHAH AaMMMAK Cybl KbIMbI3-
AblK  KbIWKbINbIHA,  KOMipaMMOHM
Ty3blHa XJHe OacKkanapfa KapafaHza
TYHAbIPY  KoHe  OeiiTapanTaHAablpy
YWiH eH OHTaWAnbl peareHT 6onbin Ta-
OblnaTbiHbIH - alKbIH  KepceTTi. 2018
XblNbl «KapaTay» KeHiwi KafaanblHAA
KYpri3inreH opaH api  Taxipubenik-
OHEPKCINTIK CbIHAKTAP KaXeTTi XKaHe
Tanan eTineTiH cananbl eHIM any 6ou-
bIHLIA TaMalla HITUXKeNep KepCeTTi.
KongaHbICTafbl eHAIpICTI  XKeTingi-
PYAIH KOA  KapTacbl leHbepiHae
afbiMAarbl KblAAblH OipiHWi ToKcaHbiHAA «Kapatay» MLIC KbimbaT peareHTTi Hefyp/bim
KO/IKETIMAi peareHT - aMMMWAKTbl Cyfa Ke3eH-Ke3eHMEH aybICTbipy OOMbIHWA KelweHAi XKy-
MbicTapabl 6actagbl. AMMMaAK Cybl TMAPOKCMATI 60na OTbIpbin, KypambliHAa ypaH 6ap
epiTiHAiNepAiH, KbIWKbIAAbIFbIH BeiTapanTaHAbIpy Ke3iHAe NaWbiKTbl HaTUXKenep KepceTeai,
OCblNaia OCbl peareHTTi nawWganaHy adeuHaXKAbl TYHAbIPY TEXHONOTUACHIH KYPri3y4iH,
YHEMAiNIri MeH YTbIMAbINbIFbIH KaMTaMacbl3 eTedi. AiiTa KeTy Kepek, aMMMaK Cybl anfblHfbl
peareHTKe KapafaHfa anAeKaifa ap3aH KoHe aMMMaK CyblH KOAAAHbICTaFbl OHIM any TeXHO-
NOTUACbIHAA NaiAanaHy AalblH OHIMHIH ©3iHAIK KYHbIH TeMeHAeTyre biknan eteai. Kasipri
yakbITTa «KapaTtay» HLC Kbi3meTKepaepi aMMOHUI NOAUYPaAHATbIH OAaH api ana oTbipbIn, ad-
PUHAX BHAIPICIHIH peaKLMANbIK OpTacbiHa aMMMaK CyblH Kayincis 6epyai KamTamachi3 eTy yLWiH
Me/wepaey KypbiabiCTapbl MEH KYPbINFblIapbiH PETTeY KYMbICTapbiH Kypridyge. Ocblnania,
CepikTecTik »ocnapbl HOWbIHIWIA KOPCETINTeH peareHTKe TOMbIK KOy KbiCKa Mep3imae Kysere
acblpbliaabl.
CoHpavi-ak, «Kapatay» MLWIC-ge TexHoNormMAnbiK YyAEpiCTepre KaTtbiCTbl  Macenenepai
KapacTblpyMeH KaTap, 6acka Aa OafbiTTap 6OWbIHWA 63iHAIK KYHbIH TOMeHAeTyre bafbiTTanfaH
KYMbICTap XKyprisinyse. bacbim b6afbiTTapabiH, 6ipi sHepreTuka 6oabin Tabbinagbl. byn benimae
3Heprua KesaepiH TYTbIHyAbl Tangay 6oWblHIIA XyMbICTap YHemi benceHai xyprisinyae. Ocbl-
nanwa, 2017 xbinbl CepiKTeCTIKTIH TeXHWMKaNblK KeHeci «KapaTay» KeHiliHiH, Ka3aHAabIK
KOHAbIPFbINAPbIHAA NalAaNaHbINATbiH AM3Eb OTbIHbIH TabWFU rasfa aybICTbipy MKOHIHAETI
KYMbICTApAbl OPbIHAAY KOHIHAEr MaceneHi Kapaabl XaHe Oekitti. CyibITbINFAH rasfa Au3enb
OTbIHbIH 6epyAiH, KONAAHbICTAFbl CXEMACbIH ©3TepTy KOHIHAErM TeXHMKaNbIK-9KOHOMMUKANbIK,
ecenteynep «KapaTay» KeHiliHiH 3HepreTMKanblK LWapyallblablfblHa OB6NIHETIH KapaXaTTbliH,
yHemaenyiH kepcetti. Con blibl }K00anblKk yibiIMMeH bipnecin, cyWbiTbiNFaH ra3 6epy YLWiH
Ka3aHAbIKTAPAbIH KaHAPFbINAPbIH  AYbICTbIPY Typanbl ENKEN-TENKENNI KYMbIC *Kobachl
Kypbinabl. a3 KeweHiH KONAayfa apHanfaH LWbIFbICTapAbl CaNbICTbIpManbl Tangay rasfbiH
KyHbl «Kapatay» HKLIC-HiH KapXblbIK KYKTEMeCIH efdyip TOMeHAEeTETiHIH KepCeTTi.
YpaH HapbifblHAA KANbINTaCKaH 3KOHOMMKANbIK Kaffanabl eckepe oTbipbin, «Kapatay»
HWC-HiH, wewywi kagambl «Kapatay» MKLUC-HiH eHAIPICTIK KeweHiH rasgaHablpy XeHiHAaeri
KYPbINbIC-MOHTaX KYMbICTapblH 6actay 6onbin  Tabbinagbl. KypbiabiC  KYMbICTAPbIHbIH,  aAKTanybl
afbIMAafbl XbINAbIH, MAYCbIMbIHA OCNapAaHfaH aHe Oubin 6i3giH KeHIlWTIH TEXHMKANbIK Kbl3MeTKepaepi
KaHa IKOHOMMUKANbIK TUIMAI KIHE IKONOTMANBIK IHEPrua Ke3AepiMeH KbINbITy MayCbIMblH awagbl Aen
KyTinyge.
Xamsa baii2yHycos,

Kapamay

AdepHoe 0b6wecmeo KazaxcmaHa
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U3MEHUM XKU3Hb!

NIVAHME ANULEMUM KOPOHABUPYCHOM MHPEKLMM

COVID-19 Ha 3KOHOMWYECKME U COLMaANbHblE

nonoxeHna cGoOpMMPOBANO HOBbIE YKNAAbl

YKM3HW ONA BCEX XKUTeNew NaaHeTbl. Innaemus

COVID-19 n3meHAeT uenble OTpacau, momenu
noBeAeHNA KOMNaHUA 1 NoTPebuTeNbCKMn cnpoc. Mpu-
HMMan Bbi30Bbl BpemeHu, TOO «KapaTtay» mobunbHO
OTpearMpoBaso Ha Bce TpeboBaHMA rocyLapCTBEHHOMO
34,0aBOOXPAHEHMA 1 NOPALKA.

TOO «Kaparay» ABnA€TCA O4HUM U3 KPYNHbIX YPaHO-
£06bIBaOWMX KOMNaHMIA KasaxcTaHa, OCyLecTBAAO-
wee f06blvy ypaHa Ha MeCTOPOXAeHUN ByaeHoBCKoe
M NO NpaBy CYMTAETCA NPOrPeCcCMBHLIM M NepesoBbIM
npegnpuatnem xonamHra AO «HAK «Kasatomnpom» u
Uranium One. Mpegnpuatne ¢ 2010 roga ycnewHo pe-
a/M30BbIBaeT NPOrpammy BbIMyCKa 3aKUCU-OKUCK ypa-
Ha, obecneynBas NoTPebHOCTM NoKynaTenen nNo Bcemy
mupy. CoBpeMeHHOe COCTOAHME YPAHOBOTO PbIHKA MO-
cnocobCcTBoBan0 AR M3bICKAaHUA BHYTPUPUPMEHHBIX
PELIEHNIA MO CHUKEHMIO U3LEPKEK U PUCKOB Ha Npo-
TAXKEHWUM BCEN XKM3HELEATENbHOCTW BbINyCKa NPOAYK-
umn. TOO «Kapartay» o4eHb YYTKO U NOANLHO OTHO-
CUTCA K HOBLUECTBAM, MHHOBALMOHHbLIM KOHLENUMUAM
Pa3BUTUA U  YCOBEPLUEHCTBOBAHHLIM TEXHONOTMAM
£06b14M ypaHa.

B 2017 rogy TOO «Kapatay» Hayano ocyuiecr-
BNATb HAy4YHO-aHaNUTMYeCKu cbop MHPopmaLmu,
Kacalowencs HenocpeaCcTBEHHOTO NepeBOOPYHKeHUs
[eNCTBYIOWMX TEXHONOTMYECKUX IMHUIA HA anbTepHa-
TUBHbIE XMMMWYECKME peareHTbl, CyLWeCTBEHHO B/WALD-
WMe Ha 3KOHOMMWYECKMe MoKasaTenn cebectoMmocTu
NPOAYKLUMKN. B 3TOM Ke rofy 3aKnto4MB A0roBOp C Ha-
yuHbIM LeHTpom AO «YM3» Ha M3blCKaHWe anbTepHa-
TUBHbIX OcaauTenei, Hayaaucb paboTbl No nabopatop-
Homy noabopy. M3bickatenbckme paboTbl cneumanu-
ctoB AO «YM3» OTYETAMBO MNOKa3aau, YTo M3 Habopa
BO3MOXHbIX a/bTEPHATUBHbIX OCaAuTeNei, aMmMuay-
HaA BoAa ABnAeTcA Hambonee ONTUMaNbHbIM peareH-
TOM ON7 OCaAEHWA U HeWTpanusauuu, B OTIMuME
OT LIABENEBOW KWUCNOTbI, YINEAMMOHUIHON COMN M
T.4. [anbHeWwmne ONbITHO-NPOMbILW/IEHHbIE MCMbITA-
HuA, nposegeHHble B 2018 rogy B ycaoBUAX pyAHMKA
«Kapatay» nokasanu OTAnYHble pe3ynbTaTbl NO MoAny-
YEHWMIO NPOAYKTA HYXKHOrO M Tpebyemoro Ka4ecTsa.

B pamKax [OPOXKHOM KapTbl COBEPLIEHCTBOBAHMA
[LeNCTBYIOLLETO NPOM3BOACTBA, B MEPBOM KBapTane
Tekywero roga TOO «Kapartay» Hayano Komnaekc-
Hble paboTbl MO NMO3TANHON 3aMeHe JOPOroro peareH-
Ta Ha bonee JOCTYMHbIA peareHT - aMMUAYHY0 BOZY.
AMMMHayHasa BoAa, ABAAACH TMAPOKCUAOM, NOKa3biBaeT
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TOGETHER WE WILL
CHANGE LIFE!

he impact of the COVID-19 coronavirus epi-

demic on economic and social conditions

has shaped new lifestyles for all people.

The COVID-19 epidemic is reshaping

entire industries and behavior patterns of
companies and consumer demand. Taking up the
challenges of the time, LLP “Karatau” responded
to all the requirements of state health care and
order in a mobile manner.

LLP “Karatau” is one of the largest uranium mining
companies in Kazakhstan, which extracts uranium
at the Budenovskoye deposit and is rightfully
considered a progressive and advanced enterprise of
the holding of JSC “NAC Kazatomprom” and Uranium
One. The enterprise has been successfully implementing
the wuranium oxide production program since
2010, meeting the needs of customers around the
world. The current state of the uranium market contri-
buted to the search for in-house solutions to reduce
costs and risks throughout the entire life of the
production. Also, LLP “Karatau” is very sensitive and
loyal to innovations, innovative concepts of develop-
ment and improved technologies for uranium mining.

In 2017, LLP “Karatau” began to carry out scientific
and analytical collection of information related to
the direct re-equipment of existing technological
lines for alternative chemical reagents that
significantly affect the economic indicators of the
production cost. In the same year, having concluded
an agreement with the scientific center of UMP
JSC for the search for alternative precipitators,
work on laboratory selection began. The prospecting
work of the specialists of JSC “UMP” clearly showed
that among the set of possible alternative precipitants,
ammonia water is the most optimal reagent for
precipitation and neutralization, in contrast to
oxalic acid, ammonium carbonate and etc. Further
pilot tests carried out in 2018 under the conditions
of the Karatau mine showed excellent results in
obtaining a product of the required quality.

As part of the roadmap for improving the existing
production, in the first quarter of this year, LLP
“Karatau” began comprehensive work on the phased
replacement of an expensive reagent with a more
affordable reagent, such as ammonia water. Ammonia
water, being a hydroxide, shows decent results
in neutralizing the acidity of uranium-containing
solutions, thereby the use of this reagent ensures the
economy and rationality of the technology of
refining precipitation. It should be noted that

AOCTOVHbIe Pe3ynbTaTbl NPU HEMTPaNU3aLMM KUCNOT-
HOCTW YpaHCOAEepKaLLMX PacTBOPOB, TeM CaMbiM WC-
nonb30BaHMe [AHHOTO peareHTa obecneynBaeT 3Ko-
HOMWMYHOCTb U PALMOHANBbHOCTb BEAEHMA TEXHOOMMM
apduHaKHOro ocaxaeHua. CToMT OTMETUTb, YTO am-
MMWaYyHaA BOAA 3HAUYWUTENbHO Aellesne NpeaplayLero
peareHTa 1 UCNoNb30BaHWE aMMMAYHO BOAbI B CyLLe-
CTBYIOLLEW TEXHONOMMM MONYYEHWUA NPOAYKLMM onpe-
AEeNeHHO CnocobCTBYET CHUMKEHMIO cebecToMMOCTM To-
TOBOW NPOAYKUMN. B HacToALee BpemMa COTPYAHUKaMK
TOO «KapaTay» npoBOAMUTCA KOMMNAEKC HaMaA04YHbIX
PaboT [03MPYHOLWLMX COOPYKEHMIA U YCTPOMCTB ANA
obecneyeHna b6esonacHoM MoAaun aMmMMa4yHOW BOZbI
B PEaKUMOHHYI0 cpeay adPUHANKHOTO NMPOM3BOACTBA
C [aNbHeWlMM NosyYeHMemM MoAMypaHaTa aMMmo-
HuA. Takum obpasom, no nnaHy ToBapuuiecTsa, Nos-
HbI Nepexos K yKazaHHOMY peareHTy OCyLLecTBUTCA
B KpaTyauLime CPOKM.

TakXXe, NOMMMO PAcCMOTPEHMA BOMPOCOB B 4acCTu
TexHonormyeckunx npotieccos, B TOO «Kapatay» paboTbi
HanpaBAeHbl Ha CHUXKEHWE CeBeCTOMMOCTH 1 MO APYTUM
HanpasneHnam. OgHMM U3 NPUOPUTETHBLIX Hanpasfe-
HWIA ABNAETCA SHEPreTMKa. B 3TOM YacT NOCTOAHHO aK-
TMBHO BeAyTCA PaboTbl MO aHaNM3y NOTpebaeHUA 3Hep-
roHocutenen. Tak, B 2017 rogy TeXHUYECKUM COBETOM
ToBapuLLecTBa PACCMOTPEH U YTBEPKAEH

BOMPOC MO BbINOHEHWIO PaboT no 3ame- H
He M3e/1IbHOro TONKBA, UCMO/Ib3YEMOTO ]
B KOTE/IbHbIX YCTAaHOBKaX pyaHWKa «Ka-

paTay» Ha NPUPOAHDBIN ra3. TeXHUKO-3KO-
HOMMYECKME pacyeTbl N0 U3MEHEHMWIO Cy-
LLLECTBYOLLEN CXEMbI MOAAYM AN3EbHOTO
TONAMBA Ha CXHMKEHHbIW ra3, NOKasanu
HarNALHYI0 3KOHOMMUIO CPeacTs, Bblae-
NAEMbIX Ha 3HepreTUYecKoe X03AMCTBO
pyaHuKa «Kapartay». B Tom e rogy, COBMeCTHO C npo-
EKTHOW opraHu3auuen chopmmpoBaH pabounin NPoexT
C [eTann3aLymein 3ameHbl TOPENOK KOTI0B ANA NOAAuM
CKUKEHHOTo ra3a. CpaBHWTENbHbIA aHaAW3 pacxo-
[0B Ha noAJep:aHue ra3oBoro KOMMaeKca nokasanu,
YTO CTOMMOCTb la3a 3HAYMTENbHO CHUMKAET GUHAHCO-
Byto Harpy3ky TOO «KapaTtay».

YUnTbiBaA CNOMMBLUYIOCA 3KOHOMMYECKytD 06cTa-
HOBKY Ha YPaHOBOM pblHKE, pelwuTeNbHbIM LIarom
TOO «Kapatay» ABnAeTcA CTapT CTPOUTENbHO-MOH-
TaXHbIX PaboT no rasnmKaumMm NPOM3BOACTBEHHOIO
komnnekca TOO «Kapatay». OKOHYaHMe CTpOUTENb-
HbIX PaboT 3anNaHMPOBAHO K MIOHIO TEKyLLero roaa
M yXKe B 3TOM roAy OXMAAETCA, YTO HaALl TEXHUYECKMI
MepcoHan pyaHvWKa Oyaer OTKpbIBaTb OTOMWUTENb-
HbI1 CE30H C HOBbIM 3KOHOMMYECKM BbIFrOAHbBIM U 3KONO-
TMYECKUM UCTOYHUKOM SHEPTUMN.

Xamsa baiizyHycoes,
Kapamay

AdepHoe 0b6wecmeo KazaxcmaHa
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ammonia water is much cheaper than the previous
reagent and the use of ammonia water in the
existing production technology definitely helps to
reduce the cost of finished products. At present, the
employees of LLP “Karatau” are carrying out a set
of adjustment work for dosing facilities and devices
to ensure the safe supply of ammonia water to the
reaction medium of the refinery with further produc-
tion of ammonium poly-
uranate. Therefore, ac-
cording to Partnership
plan, a complete tran-
sition to the specified
reagent will be carried
out as soon as possible.
Also, in addition to
considering issues in
terms of technological
processes, in LLP «Ka-
ratau» works aimed at
reducing the cost and
in other areas. Energy
is one of the priority
areas. In this part, work
is constantly being ac-
tively carried out on
the analysis of energy
consumption. So, in 2017, the Technical
Council of the Partnership considered
and approved the issue of replacing
diesel fuel used in boiler plants of the
Karatau mine with natural gas. Technical
and economic calculations for changing
the existing scheme for supplying diesel
fuel to liquefied gas showed a clear
saving of funds allocated for the energy sector of the
“Karatau” mine. In the same year, together with the
design organization, a working project was formed
with the details of replacing burners of boilers for
supplying liquefied gas. A comparative analysis of
the costs of maintaining the gas complex showed
that the cost of gas significantly reduces the financial
burden of LLP “Karatau”.

Taking into account the current economic
situation in the uranium market, the decisive step of
LLP “Karatau” is the start of construction and
installation works on gasification of the LLP
“Karatau” production complex. The completion of
construction work is scheduled for June this year and
already this year it is expected that our mine
technicians will open the heating season with a
new cost-effective and environmentally friendly
energy source.

‘OH

Hamza Baygunusov,
Karatau
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JRATTbIFY
KOHTEUHEPIH ICKE KOCY

apaMypblH KeHilWiHiH eHepKacinTiKk anaHbiHAa «PY-6» MKLUC Keke o3iHe-63i KOMeK KepceTy Topa-
Obl 6ap OKy-KaTTbIfy iC-lWapanapblH YMbIMAACTbIPY KIHE OTKi3y YLWiH apHaWbl KOHTEMHep OPHATTbI.
ByriHri TaHAa 0N OKY-KaTTbiFy 0OBEKTINIK KATTbIFY OTKI3Y YLLiH NakaanaHyfa beping,i.
Byn KoHTeHepae KapamypblH KeH OPHbIHbIH, HAKTbl XYMbIC KafdaWblHAA KOMAAHbINATbIHAAPFA
YKCaC TEXHONMOMMANbIK epiTiHAiNepaAi angay »KaHe TapaTy KyOblpnapbliHbIH, Keninepi opHaTbiAabl,
aTan aWTKaHAa: TeXHONOTMANbIK epiTiHginepai TapaTy Topabbl, AeHMTPAUMA nNpoueciHe AeHMTpauumanaii-
TbiH epiTiHginepai 6epy Topabbl, TYHABIPY NPOLECiHE KAayCTUKanbIK coga 6epy Topabbl, apHalbl TEXHMKAHbIH,
TiPKEMECIH OPHATY, 3N1EKTP KyaTblH BLUipY *KaHe T. 6.

Byn KobaHbIH MaKCaTbl - YKYMbICTbIH, KAyinci3 94iCTepiH OKbITY NPaKTUKACbIH EHri3y, aBapUA/bIK KoHe
WTATTaH TbIC *Kafdannap TyblHAAFaH Ke34e OHAIPICTIK NepcoHanablH, Kagamablk iC-OpeKeTTepiH MbICbIKTay,
KbI3MeTKepNepAi TafblbiIMAaMaAaH OTKi3y Ke3iHAe eHepKacinTiK XKafaainapra OapblHWA XaKbIH KaFgan Xacay,
Byn peTTe TEXHONOTUANDIK, EPITIHAINEPAIH, OPHbIHA TEXHUKANbIK Cy KONAAHbLAAAbI.

HaTTblFy KOHTEMHEPIHIH aHblHAQ WyFbln Kemek nyHKTi (LWKM) naipanaHbinyma, on coHAai-aK eHAIpIcTiK
NepcoHanfa Aapirepre AeniHri MeAMLMHANBIK KBMEKTI XblagaM KOPCeTy AafablnapbiH anyfa MyMKiHAK bepesi.

O6beKTINIK KaTTbIFy afAKTaNfaHHaH KeWiH KypblabIMAblK GeniMmiwenepdid 6acTbikTapbl ©HAIPICTIK Kayinci3aik
BenimiHiH, MeHemepnepiMeH Gipnecin  Tangay Kyprisedi, oHga 6inim  anywbinapablH - ic-apeketTepi
TaNAaHafbl, TOYEKENAEP MEH KeMLWinikTepre, COHAaN-aK onapabl Naiaa 6oNfaH Kepae Kotfa Hasap ayaa-
pblnagbl.

OO6beKTiNiK XaTTbiFynapFa bap/blK eHAIPICTIK nepcoHan Katbicagbl — onap I'C onepatopnapsl, MPC onepatop-
Nnapbl, TMAPOMETANAYPrua annapaTwbinapbl, cnecapb-xKeHaeywinep, anektpomontepnep, YITM kaHe YNIMP
webepnepi, coHAaN-aK 6apAbIK KYPbINbIMAbIK beniMILenepaiH, MEXaHUKTEPI MEH 3NEKTPOMEXAHUKTEPI.

Byn KobaHbl icKe acblpy Tayekenaepai OonablpMay NPaAKTUKACbIH EHri3yre, OHAIPICTIK nepcoHanapl
KYMbICTbI  KAYincCi3 JKypridy liapanapbliHa KoHe Japirepre AEMiHIi KOMEK KOpCETy epexenepiHe, KaMeTTi
DaFObINapAbl Urepy apkplabl KbI3MET KOPCETINETIH KabablkTapaafbl 3aKbIMAAHYNAp MEeH aBapuanap KesiHaeri
KeAen ic-KuMblngapra ypeTtyre MyMKiHAIK 6epeTiHiHe KYMaH XOK.

Cepik Mynikos,
PYy-6

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

6 HaypbI3
AIX MHBECTOP KYHi }KaHe
6acnaces KoHpepeHLUACHI

6 HaypbI3aa Astana International Exchange
XanblKapanblk 6upacbiHaa AXKO, «Camypblk,
— KasbiHa» AK, YAK 6aclublnapblHbiH, COH-
Dait-aK Ka3aKCTaHAbIK MHBECTOPNAPAbIH KaTbl-
cybiMeH «Ka3satomeHepkacin» YAK» AK - 2020
MHBecTop KyHi oTTi.

Ic-wapa GapbicbiHAA aTOM XONAMHIIHIH,
2019 blNFbl KAPKILIK KIHE ONepaLmANbIK,
HaTukenepi, 2020 XKblnFa apHaaFaH *Kocnap-
Nap XOHe Xannbl aTOM CanacbliH AambITy
nepcnekTMBanapbl Typanbl aknapat bepingi.
CoHblHaa uHBecTopnap YAK ekingepiHe
©30€epiH KbI3bIKTbIpFaH CypaKTapblH KOlofa
MYMKIHZiK angpl.

«KasamomeHepkacin» YAK» AK

11 Haypbi3
Kafascbi3 KyKaT aliHabiMbl

11 Haypbizga KasaTomeHepkacinTe Kypbl-
NbIMAbIK,  BeniMmwenepaid,  AvpekTopnapbl-
MEeH KaHe ¥aHa bactamanapgbl Tankpliay
6oMiblHIWA 6ac capaniubliapMeH Kesgecy eTTi.
HR kaHe TpaHchopmaLma xeHiHaeri bac au-
pektop b. bekmypatoB GacekenecTikTiH, 3a-
MaHayu LapTTapbl yWbimaapsa 6ip OpblH-
[a TypyFa MYMKIHAIK 6epMeiTiHiH aTan erTTi.
KasaTomeHepkacinTeri »yprisinin »aTkaH e3-
repictepgiH, 6acTbl epekweniri KIeHTKe baf-
[ApNaHFaH Tacinre Heri3aenreH oHe Komna-
HWUAHBIH, MyAZeni TapanTapbl YWiH y3aK mep-
3iMai KyHAbI KypyFa OafbiTTanfaH OusHec-
npoLecTepAi y3AiKci3 *akcapTy bonybl THic.

Kesgecy bapbicbiHAa KaTbicylwblnap one-
PaLMANBIK KbISMETTiH, TMIMZINITIH apTTbIpy
KONbIHAAFbI HEri3ri CbiH-KaTepaepai Tankpl-
nagpl. Kespecy COHbIHA@ KyHaT alHanbl-
MbIHbIH, LMOPAbIK GOPMacbiHA Kewy YCbl-
HbINgbI, OYN KaFaszbl YTbIMCbI3 MaiaanaHy-
Abl KbICKAPTYFa JKOHE KeKenereH OusHec-
NPOUECTepAl KaWTa Kapayfa MYMKIiHAIK
6epesi.

«KasamomeHepkacin» YAK» AK

30 HaypbI3
Hasap6aes YHUBepCUTETIHIH,
CTYAEHTTepiMeH OHNalH-Ke3aecynep

30 Haypbi3aaH 3 cayipre aeitin Hasapba-
eB YHuBepcuteTiHae Ka3aTomeHepKacinTiH,
MaHcan anTanblfbl eTyae. byn ic—wapaHbiK,
Heri3ri MaKcaTbl - CTyAeHTTepre ypaH eHep-
KacCibi, KomnaHus anmblHAa TypFaH Herisri
MaKCcaTTap MeH CblH-KaTepnep Typanbl
aiTy. MaHcanTbiK anTa OHMAWH pexuMiHae
OTETiHiH aTan 6TKEeH XeH.

1 coyipoe YAK Tay-KeH [enapTamMeHTIHiH,
ompekTopbl - A.AKKONOBaHbIH, KaTbICybIMeH
«KomnaHWa meH WHAYCTpUAFa LWOAY» ceccus-
Cbl ©TTi. AIMA CTyOEHTTEPMEH aTOM XONAMHTI
WweHbepiHaeri e3iHiH, Kacibu KoHe MaHcan-
TblK Jamybl Typasnbl aKnapatneH benicti,
KomnaHua Typanbl kaHe Heriri busHec-
6arbiTTap Typanbl anTTbl. Online pexuminaeri
ke3gecyre 50-4eH acTam afam KatbICTbI.

«KasamomeHrepkacin» YAK» AK

XPOHUKA

6 maprta
JeHb uHBecTopa u
npecc-KoHdepeHuma Ha AlX

6 MapTa Ha MeXAyHapoaHOM bupxe
Astana International Exchange coctosncs
[NeHb nusectopa AO «HAK «Kasatomnpom»
- 2020 ¢ y4actuem pykooguteneir MOLUA,
AO «Campyk-KasblHa», Kasatomnpoma, a
TaK¥Ke Ka3aXCTaHCKMX MHBECTOPOB.

B xoae meponpuaTua 6bina npesocrasne-
Ha MHPOpMaLMA 0 GUHAHCOBbIX U ONepaLy-
OHHbIX pe3ynbTaTax aTOMHOrO XOAAMHra 3a
2019 roa, nnaHax Ha 2020 rog » nepcnek-
TMBAX Pa3BMTMA aTOMHO OTPAC/IN B LIEJIOM.
B 3aBepLlueHMe WMHBECTOPbI MOAYYMAW BO3-
MOXHOCTb 33faTb npeacTasutenam Kasa-
TOMMNPOMA MHTEPECYHOLLME UX BOMPOCHI.

AO «HAK «Kazamomnpom»

11 mapra
Be36ymaKHbii1 JOKymeHTO060pOT

11 maprta B Kazatomnpome npoLuna BcTpe-
Ya C AMPEKTOpamMM CTPYKTYPHbIX nogapasae-
JIEHWUI W TIaBHBIMM 3KCMEpTamMu No obcyk-
[EHVIO HOBbIX MHULMATMB. NaBHbIA AUPEK-
Top no HR 1 TpaHchopmaumm b. bekmypaTos
NOAYEPKHYN, 4TO COBPEMEHHble YCI0BUA
KOHKYPEHLMW He OCTaBAAIOT OpraHM3aLmam
BO3MOXHOCTW CTOATb Ha MmecTe. Kntoueson
yepToi MPOBOAUMbBIX M3MeHeHui B HAK
[O/MKHO CTaTb HeMpepbIBHOE y/yylieHue
BM3HeC-NpoLLeccoB, OCHOBAHHOE Ha K/MEH-
TOOPMEHTUPOBAHHOM MOAXOAE W HaueneH-
HOE Ha COo3JaHue JONTOCPOYHOA CTOMMOCTH
[N1A 3aMHTePeCcoBaHHbIX CTOPOH KomnaHuum.

B xoge BCTpeuYM yyacTHUKM obcyamam
OCHOBHbI@ BbI30Bbl HA NYTW K MOBbILIEHMIO
3QPEKTUBHOCTM OMNepaLuoHHON AeATeNnb-
HoCTW. B 3akntoueHue BcTpeumn bbin npeg-
NOXeH nepexod Ha undposyto dopmy go-
KyMeHTo0b60poTa, YTO [aCT BO3MOMHOCTb
COKpPaTUTb HepaLWOoHanbHOE WCNOAb30Ba-
Hue bymaru M nepecMoTpeTb OTAEe/bHble
Hu3Hec-npouecchbl.

AO «HAK «Kazamomnpom»

30 mapra
OHNaH-BCTPEUM CO CTYAEHTaMM
Hasap6aes YHusepcuteta

C 30 mapta no 3 anpens B Hasapbaes
YHUBepcuTeTe NPOXOAUT KapbepHan Heaena
Kasatomnpoma. OCHOBHasa Uenb AaHHOro
MEeponpuATUA — pacckasaTb cTyaeHTam HY
06 ypaHOBOM NPOMbILLNEHHOCTH, OCHOBHbIX
Lensax W Bbl30Bax, KOTOpble CTOAT nepes,
KomnaHweii. BakHO 0TMETUTb, YTO Kapbep-
HaA HeZlena NPOXOAMT B pexkume online.

1 anpens coctoanack ceccna «0630p Kom-
NaHUU U UHOYCTPUM» C yyactrem A.AKXo-
NIOBOW, AMpEeKTopa ropHOPYAHOro AenapTa-
meHTa HAK. Anva nogenunacb €O CTyaeH-
Tamu MHPopmaumeit o cBOEM npodeccmo-
Ha/NbHOM M KapbepHOM Pa3BUTUM B PaMKax
aTOMHOrO XONAMHra, pacckasana o HAK 1 06
OCHOBHbIX bU3Hec-HanpaBaeHuax. Bo BcTpe-
ye NPUHAKM y4acTue ceblle 50 yenosek.

AO «HAK «Kasamomnpom»

CHRONICLE

March 6th
Investor Day and Press
Conference on AIX

On March 6th, the International Exchange
Astana International Exchange hosted the
Investor Day of JSC «NAC «Kazatomprom»
- 2020 with the participation of the
heads of the AIFC, JSC «Samruk-Kazyna»,
Kazatomprom and kazakh investors.

During the event, information was
provided on the financial and operational
results of the nuclear holding for 2019,
plans for 2020 and the prospects for the
development of the nuclear industry as
a whole. In conclusion, investors had
an opportunity to ask Kazatomprom
representatives their questions.

JSC «NAC «Kazatomprom»

March 11th
Paperless document flow

On March 11th, Kazatomprom hosted
a meeting with the directors of structural
divisions and chief experts to discuss new
initiatives. B. Bekmuratov, Chief Director
for HR and Transformation, emphasized
that modern conditions of competi-
tion do not leave organizations the
opportunity to stand on the place. A
key feature of the ongoing changes in
Kazatomprom should be continuous
improvement of business processes ba-
sed on a customer-oriented approach
and aimed at creating long-term value
for the Company’s stakeholders.

During the meeting, the participants
discussed the main challenges on the
way to improving operational efficiency.
At the end of the meeting, a transition
to a digital form of workflow was
proposed, which will make it possible
to reduce the wasteful use of paper and
revise individual business processes.

JSC «NAC «Kazatomprom»

March 30th
Online meetings with
Nazarbayev University students

From March 30 to April 3, Kazatomprom’s
career week is held at Nazarbayev Uni-
versity. The main goal of this event is to show
NU students about the uranium industry,
the main goals and challenges facing the
Company. It is important to note that the
career week takes place online.

On April 1, a session «Company and
Industry Review» was held with the
participation of A.Akzholova, Director of
the Mining Department of Kazatomprom.
Aliya shared with the students information
about her professional and career
development within the nuclear holding,
told about the Company and the main
business areas. More than 50 people took
part in the online meeting.

JSC «NAC «Kazatomprom»

nsk_kz_1993 ¥ nskassociation1993
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3ANYCK TPEHUPOBOYHOIO
KROHTEMHEPA

a TeppuTOPMUM NPOM.NNOLAAKN PYAHMKA Kapa-
MypyH TOO «PY-6» yCTaHOBMAW CNeLManbHbIM
KOHTEMHEP ANA OpraHu3auMm M NpoBeneHus
y4ebHO-TPEHUPOBOYHbIX MEPOMPUATUIA C OT-
[ENbHbIM y310M camonomoluy. Ha cerogHAL-
HUWA AeHb OH YCMewWHOo 6bla 3anyLeH B 3KCN/yaTauuio
AN NpoBeAeHMA y4ebHOW 06BEKTOBOM TPEHUPOBKM.

B KoHTeliHepe OblIM BMOHTUPOBAHbI INHUK TpybO-
NPOBOAOB NEPeKaYKM U pacnpeseneHns TexHoNornye-
CKMX PacTBOPOB, aHAIOTMYHbIE NPUMEHAEMbIM B peasib-
HbIX YC0BMAX PaboTbl MecTopoxaeHna KapamypyH, a
MMEHHO: y3en pacnpefeneHna TEXHONOMMYECKUX pac-
TBOPOB, Y3€/1 NOAAYU AEHUTPUPYIOLWMX PAacTBOPOB Ha
NPOLLECC AEHUTPALMK, y3eN NOAAYM KayCTUYECKOMN COAbI
Ha NPOLLECC OCaXKAEHMUA, YCTAHOBKA MpULENA CreLTex-
HUKM, OTKNHOYEHME 3NEKTPMYECTBA U T.A.

Llenb AaHHOTO NpOeKTa — BHeAPEHWE NPaKTUKKM 06-
y4eHuna 6e3onacHbIM meTogam paboTbl, 0TpaboTKa no-
LWAroBbIX AeiCTBU NPOWU3BOACTBEHHOrO MEpPCoHana
NPW BO3HUKHOBEHMM aBaPUMHbIX M BHELUTATHbLIX CUTY-
aumit, co3gaHne MaKCUManbHO NPUBAMMKEHHbIX K Npo-
MbILIEHHbIM YC/I0BUIA NPU MPOBEAEHUN CTAXKMPOBKM
PabOTHMKOB, MpPW 3TOM BMECTO TEXHONOTMYECKMX pac-
TBOPOB NPUMEHAETCA TEXHUYECKAA BOAA.

Mp1meyaTenbHo, YTO PALOM C TPEHUPOBOYHbBIM KOH-
TEMHEPOM 3KCNNYaTUPYETCA MYHKT IKCTPEHHOW NOMO-
wm (M3M), KoTOPbIN TaKKe CO34aeT BOSMOXKHOCTb Npy-
06peTeHMa HaBbIKOB ObICTPOro OKa3aHMA AoBpaYedHOM
MeZ.NOMOLLY NPOU3BOACTBEHHOMY NEPCOHaNYy.

Mo OKOHYaHMM 0O BEKTOBOM TPEHUPOBKM HaYaIbHUKK
CTPYKTYPHbIX NOAPa3aeNeHnin COBMECTHO C MeHeaxe-
pamu oTZeNa NPOU3BOACTBEHHOM 6e30MacCHOCTM NPOBO-
[AT pa3bop, rae aHaNU3MpyoTCA AeNCTBUA 06yYaeMbiX,
06palLaeTca BHUMaHWE Ha PUCKM U HeLOCTATKK, a TaK-
K€ UX YCTPAHEHWE Ha MecTe BO3HUKHOBEHMUS.

B 06beKkToBbIX TPeHMpOBKax OyaeT 3a4eicTBOBaH
BECb MPOM3BOACTBEHHbIN MEPCOHAN — 3TO OMEPATOPbI
IC, onepatopbl [PC, annapaTynmku-ruapomeTannyp-
UK, CNecapu-peMOHTHUKM, 3NEKTPOMOHTEPbI, MacTepa
YT v YIMP, a TakKe MeXaHWKN U 3NEKTPOMEXAHMKN
BCEX CTPYKTYPHbIX NOAPA3AENEHMN.

BHe COMHEHWi1, YTo pennaszauua LAHHOTO MPOEKTa
NO3BO/IUT BHEAPUTb MPAKTUKY NPEefOTBPALLEHUA pu-
CKOB, 006y4MTb NPOM3BOACTBEHHbIA MEPCOHAN Mepam
6e3onacHoro BeAeHWs PaboT M MpaBuNam OKasaHMA
[l0Bpa4yebHOM NOMOLLM, ONEPATMBHBIM AENCTBUAM NpPU
NOBPEXAEHNAX U aBapuax Ha obcyKnBaemom obopy-
[IOBaHWMM NyTeM NpuobpeTeHns HeobXOAMMbIX HaBbl-
KOB.

Cepik Mynikos,
Py-6

WWW.NUCLEAR.KZ

WWW.NUCLEAR.KZ

STARTING THE TRAINING
CONTAINER

n the territory of industrial site of the
Karamurun mine, LLP “RU-6" installed
a special container for organizing and
conducting training events with a sepa-
rate self-help unit. Today, it has been
successfully commissioned for object training.

In this container, lines of pipelines for pumping
and distributing process solutions were installed,
similar to those used in real operating conditions
of the Karamurun field, namely: a unit for
distributing process solutions, a unit for supplying
denitrating  solutions for the  denitration
process, a unit for supplying caustic soda for the
precipitation process, installation of a trailer for
special equipment, power outages, etc.

The goal of this project is to introduce the prac-
tice of teaching safe working methods, practicing
step-by-step actions of production personnel
in the event of emergencies and emergency
situations, creating as close as possible to
industrial conditions during training for workers,
while process water is used instead of technolo-
gical solutions.

It is noteworthy that next to the training
container there is an emergency point (EP), which
also creates the possibility of acquiring the skills
of quick provision of first aid medical aid to pro-
duction personnel.

At the end of the object training, the heads of
structural divisions, together with the managers
of the industrial safety department, conduct an
analysis, where the actions of the trainees are
analyzed, attention is drawn to the risks and
shortcomings, and their elimination at the place of
occurrence.

All  production personnel will be involved
in site training — these are MS operators,
WW  operators, hydrometallurgical operators,
repairmen, electricians, UGTP and UPPR masters,
and mechanics and electrical mechanics of all
structural divisions.

There is no doubt that the implementation of
this project will allow introducing the practice of
preventing risks, training production personnel in
safe work measures and the rules for providing
first aid, prompt action in case of damage and
accidents on the serviced equipment by acquiring
the necessary skills.

Serik Mulikov,
RU-6

LUbIFbIHAAP ONAPALI CAHAY YLLIH EMEC.
LbifbIHOAP ONAPAbI ASAUTY YLLIH

€3-Ke/reH KaCinopbIHHbIH, HEri3ri KepCeTKilWTepiHiH, 6ipi ©HIMHIH, ©3iHAIK KyHbl 60nbin Tabblnagbl,
O/ HeFfypAbIM TemeH 60nca, KacinopblH TWiIMAj, Bacekere KabinetTi, CbIPTKbl KMbIHAbIKTApFa Te3imai
bonafbl. Op KICiNOPbIH KONAAHbICTAFbl OU3HEC-NPOLECTEPAi KaKCapTy YLWiH apTypai xobanapabl
YKy3€re acblpy apKbl/ibl 63 WbIFbIHAAPbIH A3aMTyFa ThiPbICAAbI.

MaceneH, 2018 *kbingaH 6actan «KasatomeHepkacin» YAK» AK-aa «¥KbINTbl eHAipic KaFnaaTTapbiH
eHrisy» «KAP-25» obacbl 6enceHai eHrisinyge. «PY-6» XLWC ywiH 6yn xoba eTe ©3eKTi, eWTKeHi
KoCiNOPbIHHbIH, AalblH OHIMIHIH, ©3iHAIK KYHbI *ofapbl. *obaHbl CaTTi Ky3ere acbipy ywiH «PY-6» HLUC ynkeH
9NIeYETKE Me, BUTKEHI KaCIiMOpbIH 0TbI3 OEC XKblNAaH acTamM yaKbIT 60Mbl }KEMICTi JKymblIcC icTen Keneaj.

Hbin calbiH CepIiKTECTIKTE KeTingipyre MyMKiHAIKTepi Gap Tap KepnepdiH Ti3beci KanbiNTacTbipblAaibl.
OcbiHaan Tap Kepnepaid, 6ipi 2019 kbinbl copbumanbik Kalta 6eny aHbikTanabl. CopbumanbiK 6eniHicTiH
KYMbICbl YpaHAbl MOH anMacy LUaWblpblHA LWOFbIPAAHABIPLIN, BHIMAI epiTiHAinepaeH ypaHapl 6OapbliHLWa

any 6onbin Tabblnaabl. Copbumanbik G6NIHIC KYMBICbIHbIH, TUIMAINIMIHIH, KepceTkiwi any KoapduumeHTi 6o-
Abin Tabbinagpl. Ocbinanwa, «KapamypbiH» KeHiwiH copbumanbik 6eny ywiH any KoapduumeHTi xKoba-
MeH 97% peHrediHge aHblkTangbl. 2015-2018 xbingap KeseHiHae «KapamypbiH» KeHilWiHiH copbumanbik
OeniHICiHiH, }XYMbICbIH TanAay aHanblK epiTiHainepi 6ap ypaHHbIH, WoiFbiHbl 97,5% any KoadPUUMEHTIMEH XKbl-
nbiHa 18,7 ToHHagaH 25,5 TOHHafa AeiiH KypafaHblH KepceTTi. KacinopbiH wWbifbiHAAPbIHLIH 80%-Ha AeniH
YPaH 6HAipyre KeneTiHiH eCKepCeK, Kbl CalblH KaCiNOpbIH YAKEH wWbIfbIHFA YlWbipagbl. OCbl Kafgangpl
KaKCapTy VYLWiH K3CiNOpPbIH MaMaHAapbl MblHAafal KYMbICTApAbl Ke3eH-Ke3eHiMeH Kypriyai KamTUTbIH
any KoadPUUMEHTIH apTTblpy YWiH ic-wapanap »acafbl: copbuma nNpOUECiH ernKen-Terkenni 3epge-
ney, copbuusa aHanbikTapbiHga 1 mr/n-geH TemeH copbuus aHa/MbIKTapbliHAA YpaHAbl aHbIKTay 60WibIH-
WA [epeKkTepAi CTaTUCTUKANbIK KWMHaydbl KYPridy, enweyai OpblHAAY OAICTEMECIH ©3eKTeHAipy, copb-
UMA aHa/NbIKTapblHAA YPaHHbIH, a3 KypambliHa COPOUMANDBIK KONOHHA KYMbICbiH 6anTay. Ocbl ic-wapaHbl i
CKe acblpy HaTuKeci copbumanbik 6eniHicTe ypaH any KoadpduumeHTiH 2019 KblnablH, KOPbITbIHABICH DOMbIHLWA
98,3%-fa aewiH apTTblpy 6014bI, an 2020 *KbinApiH, | TOKCaHbIHAG YpaH eHAipy 99%-Abl Kypaabl. COHbIMEH KaTap,
copbuma aHaNbIKTapbiMeH bipre ypaH WhbiFblHbIH 13,9 TOHHAFa AeWiH a3aiTyFa KO KeTKi3inai.
Hannbl KobaHbl icKe acbipy KacinopbiHFa e3iHiH 83iHAIK KyHbiH 0,7%-Fa TeMeHAeTyre MyMKiHAK 6epai, byn
KaKCbl KepceTKilw 60/1bin Tabblnambl.
OTKi3inreH TMIMAI Maeanap KOHKypcbl aAacbiHaa «KasaTomeHepkacin» YAK» AK ETY apacbiHaa «I3KoHOMM-
KasblK TMIMAINiri 6ap TMimai naesnap» HOMUHALMACLIHAA aTafFaH Koba eKiHWi OpbIHAbI UeNeHai.
fanvimycaH KypmaHoe,
Py-6
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3ATPATbI HE AN1A TOIO,
YTOBbl UX CHUTATD.
3ATPATbI AN1A TOIO,

YTOBbl UX COKPALLIATb

OHMM M3 OCHOBHbIX MOKasaTenei ntbo-

ro npegnpuAtMA asnsetcA cebecToMmocTb

BbIMyCKAaeMOMN NPOAYKLUMM, YEM OHA HUKe,

TEM NpeanpuATMe ABNAETCA NPUBLIIbHBIM,

KOHKYPEHTOCMOCObHbIM, 6onee  ycTonYm-
BbIM K BHELWHMM Bbl30BaM. W Kaxzgoe npeanpw-
ATME CTPEMMUTbCA CHU3UTb CBOWM PACXOAbl peannsys
Pa3INYHbIe NPOEKTblI MO YAYYLWEHWUID [AENUCTBYHOLLMX
6u3Hec npoueccos.

Tak, HaumMHaa c¢ 2018 roga B AO «HAK «Kasa-
TOMNPOM» aKTMBHO BHeapAeTcA NpoeKkT «KAP-25»
«BHeapeHWe npuHUMNOB bepexnnBoro npPou3BoA-
ctBa». [na TOO «PY-6» paHHbIM NPOEKT ABAAETCA
BECbMA aKTya/IbHbIM, BeAb Yy NPeanpuATUA BbICOKME
nokasatenn cebecToMmocTi roTOBOW NPOAYKLMM.
[na ycnewHon peanusaumm npoekta y TOO «PY-
6» ecTb 60bLWION NOTEHUMAN, TaK KaK npeanpuatue
NAOLOTBOPHO paboTaeT yxe Oonee TpuauaTM nNAatu
ner.

ExxerogHo B TOBapuwectse dopmupyetca nepe-
YeHb Y3KMX MECT, r4e €eCTb BO3MOMHOCTWM ANf COo-
BepleHcTBOBaHNA. OAHMM M3 TaKMX Y3KUX MeECT B
2019 rogy 6bin onpegeneH copbUMOHHLIA Nepeaen.
Pabota copbumMoHHOrO nepegena 3akNo4aeTca B
MaKCMMaNbHOM W3BJIeYEHUM YpaHa M3 NPOAYKTUB-
HbIX PAcTBOPOB, KOHLEHTPMPYA ypaH B MOHOOOMEH-
Hoi cmone. lMokaszaTenem 3$PeKTUBHOCTU PaboThI
copbuMoHHOro nepeaena AsnseTca KoapOUUMEHT
u3sneyeHnsa. TaK, KOIQPUUMEHT wu3BNeYeHUA ANA
copbuMOHHOrO nepegena pygHuKa «KapamypyH»
npoekTom Obin onpeseneH Ha ypoBHe 97%. AHa-
nm3 paboTbl copbunoHHOro nepegena pyaHuka «Ka-
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COSTS NOT
TO BE COUNTED.
COSTS
TO REDUCE THEM

ne of the main indicators of any enterprise

is the cost of production, the lower it is,

and the more profitable the enterprise is,

competitive, more resistant to external

challenges. And each company strives to

reduce its costs by implementing various
projects to improve existing business proces-
ses.

So, starting from 2018, JSC “NAC “Kazatomprom”
has been actively implementing the “KAR-25"
project  “Implementation of lean production
principles”. For LLP «RU-6» this project is very
relevant, because the enterprise has high indicators
of the cost of finished products. For the successful
implementation of the project, LLP “RU-6" has great
potential, since the enterprise has been fruitfully
operating for more than thirty-five years.

Every year the partnership compiles a list of
bottlenecks where there is room for improvement.
Sorption redistribution was identified as one
of such bottlenecks in 2019. The work of the
sorption redistribution is to maximize the
extraction of uranium from productive solutions,
concentrating uranium in an ion-exchange resin.
An indicator of the efficiency of the sorption
conversion is the recovery factor. Therefore, the
recovery factor for the sorption redistribution of
the Karamurun mine was determined by the
project at 97%. Analysis of the work of the sorption
redistribution of the Karamurun mine for the
period 2015-2018 showed that the losses of
uranium with mother liquors ranged from 18.7

pamypyH» 3a nepuog 2015-2018 roga nokasan,
YyTO NOTEPU ypaHa C MATOYHbIMM PACTBOPaMK CO-
ctanann ot 18,7 ToOHH A0 25,5 TOHH B rog npu Ko-
apouumente mssnevenma 97,5%. Ecnm yyectb, 4Tto
Ao 80 % 3atpaT npeanpuATMA NPUXOAATCA Ha A06bI-
Yy ypaHa, TO EXerogHo npeanpuatue Hecno 60nb-
wue notepu. [NA ynyylWeHWA [AHHOW CUTyauuu
cneumanncTamu npeanpuatna Bbian cocTaBieHbl Me-
PONpUATMA ANA NOBbIWEHUA KoadduumMeHTa u3Bne-
YeHMA, BKAOYatoLlee B ceba nosTanHoe npoBeaeHMne
cnepytowmx pabot: fAeTanbHOe M3yyeHue npouec-
ca copbuun, nposeseHMe CcTaTUCTUYeCKoro cbo-
Pa [aHHbIX NO OMpeAeneHui0 ypaHa B MATOYHMKAX
copbumu Huxe 1 Mmr/n., akTyanuMsauma metoau-
KM BbINONHEHMA W3MEPEHWUM, HACTPOMKa pPaboTbl
COpOLMOHHON KONMOHHbI Ha MeHbllee coaepa-
HME ypaHa B MaTO4YHMKax copbuun. PesynbTaTom
peanu3aummn AaHHbIX MEPOnpPUATUM CTaNo MOBbILe-

HUe KoapdULMEHTA M3BNEYEHMA ypaHa Ha copbuu-
OHHOM nepegene o yposHa 98,3% no mutoram 2019
roga, a 3a | keaptan 2020 roga wu3BnNeYeHUe ypa-
Ha coctasuno 99%. bonee Toro, 6bI10 AOCTUTHYTO
COKpalLEHMA NoTepb ypaHa BMEeCTe C MATOYHWMKaMM
copbuum o 13,9 TOHH.

B uenom peanusaumMa nNpoekTa NO3BOAMNA
NpeanpuATUIO  CHW3UTb CBOK CcebecToMmoCTb Ha
0,7%, 4TO ABNAETCA XOPOLUIMM NOKa3aTeNem.

B pamkax npoBeAeHHOr0 KOHKypca 3d¢peKTuB-
HbIX WMAeA B HOMUHAUMM «3PDEKTUBHLIX WAEN
C 9KOHOMMYeckMm 3ddpektom» cpean 30 AO
«HAK «KazaTomnpom» AaHHbIA MPOEKT 3aHAN BTO-
poe no4yeTHoe MecTo.

lansimmcan KypmaHos,
Py-6
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tons to 25.5 tons per year with a recovery
factor of 97.5%. Considering that up to 80%
of the enterprise’s costs are spent on uranium
mining, the enterprise suffered heavy losses every
year. To improve this situation, the specialists
of the enterprise have drawn up measures
to increase the recovery factor, including the
step-by-step implementation of the following
work: a detailed study of the sorption process,
statistical collection of data on the determination
of uranium in the mother liquors of sorption below
1 mg/L, updating the measurement procedure,
setting operation of the sorption column
for a lower uranium content in the sorption
mother liquors. The result of the implementation
of these measures was an increase in the
uranium recovery factor at the sorption stage to
98.3% at the end of 2019, and in the first quarter

of 2020, uranium recovery was 99%. Moreover,
the reduction of uranium losses together with
sorption mother liquors was achieved to 13.9 tons.

In general, the implementation of the project
allowed the enterprise to reduce its cost by 0.7%,
which is a good indicator.

Within the competition of effective ideas in
the nomination “effective ideas with economic
effect” among the subsidiaries and dependent
companies of JSC “NAC Kazatomprom”, this project
took the second place of honor.

Galymzhan Kurmanov,
RU-6
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WLLC-OE
OHEPTAMKBILLTbIK KbI3METTI
NAMBITY TOMIPUBEC

9CINOPbIHHBIH, YKETICTiri KacinopblHHbIH, ©3i Ae, aTan aWTKaHAa NepcoHan YWiH Ae 6HAIpICTIK,
KapKbINblK, IKOHOMUKANbIK, YMUbIMAACTBIPYLWbIAbIK KOHE 3UATKEPAiK KbI3MET CanacbiHAAfbI
KenTereH acneKkTinepmeH cunatTanagpbl.
Ocbl makanaga okblpmaH «Cemusbai-U» HIIC (6yaaH api — CepiKTecTik) Kbi3MeTKep/aepiHiH,
3UATKEPNIK KbI3SMETIHIH, AamybiMeH, angblHfbl Xbiagapbl aHe 2020 XbingblH 1 TOKCaHbIHAA
PaLMOHANMN3ATOPNbIK KIHE OHEePTanKbIWTbIK KbI3METTi AamMbiTy OafbiTbiHAA Kbl3METKepaepaiH, KaHaaw
KOFapbl KAPKbIHFA KON METKi3reHAiriMeH TaHbiCaabl.

ByriHri TaHAa 3KOHOMMKaHbIH, Ke3-KenreH canacbiHblH, Bacekere KabineTTiniriHi KamTamacbi3 ety 6ums-
Hec-npouecTepre fblbIMAbl KAXeT eTeTiH TEeXHONOrMAnapAbl AAMbITNal KoHe eHri3becTeH MyMKiH
eMec. DKOHOMMKAHbIH, OCblHAAM CcanacblHAa ypaH 6HAiIpYy canacbl Aa Katafbl, myHaa 2009 XbingaH
b6actan «KasatomeHepkacin» YAK» AK ypaH eHaipy OoWblHWA anemaik  Kewbacwbl  6Honbin
Tabbinaabl. Ocblnanwa, ypaH eHAipy canacblHblH 6acekere KabinetTiniriH apTTbipy 63eKTi macene 6o-
Nbin Tabbinaabl.

TexHoNnOrMANap MeH KabablKTap canacbiHAafbl a3ipnemenep ecebiHeH «KaszatomeHepkaciny YAK» AK
300-4eH acTam KOpfay KYKaTTapblHbiH MaTeHT ueci 6onbin Tabbinagbl aHe 2018 KbinAblH KOpbI-
TbIHAbICHI OOVbIHLIA OHEPKACINTIK K3CiNOPbIHAAP apacbiHAa OCbl KOPCeTKilW BoMbIHWa Keww bacTan Typ.

Cypem 1. «Cemuzbali-U» XKLUIC payuoHanuzamopsbik KbiamMemiHiH 0amy OUHAMUKACHI

PauMOHANM3aTOPAbIK KoHEe OHEepTaNKbIWTbIK KbI3METTi KONAAYy KIHEe [AaMbITy, 3UATKEPAIK MEHLWIKTi
KOpfayabl KamTamacbi3 ety o3 KeseriHae CepiKTeCTiKTiH OHAIPICTIK LMKNIHE WMHHOBALMANLIK wnaeanap
MeH d3ipnemenepai eHrisyaiH  Herisri  ¢aktopnapbl 6o0nbin  Tabbinagbl. 2015 KbinAblH,  OpTachl-
Ha Kapai CepiKTecTik Kbl3meTKepnepi OepreH KoHe TaHbINfaH PaALMOHANU3ATOPAbIK  YCbIHbIC-
TapAblH, caHbl 100 ycbiHbICTaH acbin TycTi, Oyn peTTe MaTeHTTiK KabineTTinik 6enrinepi 6ap ycbiHbICTAP
6ankanapl. CepikTecTik 6oMbIHLLA PaLMOHANN3ATOPABIK KbI3METiHIH, ~ gamy  AMHAMMKKachbl
1-cypeTTe KepceTinreHx.

CepiKTeCTiK KbI3METKepNepiHiH eH angbiMeH OHIMHIH ©3iHAIK KYHblH TOMEHAETYre, pecypc XaHe
SHEPTUA YHEMAEUTIH TEXHONOrMANAPAbl Kypyfa, TEXHONOTMANAP MeH KabablKTapabl KeTinaipyre,
COHAAM-aK  WbIfapmMalWbINblK ~ d1eyeTTi  AambiTyFa  bafbiTTanfaH  6actamanapblH  KONAAYAbIH,
MaHbI3AbINbIFbIH  TyCiHe oOTbIpbin, CepikTecTik OGacwbinbifbl 2015 KbingaH 6actan AMX-Hi  Kopfayabl
KamTaMacbl3 eTy Typanbl Wewim Kabbingaabl. 2015 KbinaaH 6actan Xbia caibiHFbl Herizge «ofapbl TEXHO-
normanap MHCTUTYTb» KLIC-meH nateHTTepai, aBTOPAbIK KYKbIKTAapAbl KoHe 3UATKEPNiK MEHLIKTIH
Backa fa KYKbIKTApbIH pecimaey canacbiHAa KbI3MeT KepCeTyre WapT Kacanagbl.

«ofapbl TexHonornanap MHcTUTYTbI» KLUC 3MATKepAiK MeHLWiK 3epTXaHacbl KbI3MEeTKepaepi KYMbICbIHA
KOFapbl BINIKTINIK XaHEe KayanKepwinikneH Kapaiabl. 3epTxaHa eTeKuwici, KaszakctaH PecnybanKacbiHbIK,
MAaTeHTTIK CeHiMAi ©OKini, TeXHWKa FbiAbIMAapbIHbIH, KaHaugAatel A.M. UmaHcaeBa CepiktecTikke AX
obbeKTinepiHe bepinreH bapnbiK eTiHIMAepre KOpFay KYKaTTapblH anyfa MyMKiHAiK bepea;.

Cypem 2. «Cemuszbali-U» XKLLIC eHepmankbimbiK Kbi3memiHid 0amy OUHAMUKACbI

2-cypetTe KepceTinreHaen CepikTecTiKTe @HEePTanKbIWTbIK KbI3METTiH CepniHAi Aamy KapKbiHbl OaliKa-
nagpl.

AX obbekTinepiHe bepinreH eTiHimaepaiH Ke3i KblameTKepnep OepreH naTeHTKe Kabinetri
PaLMOHANN3ATOPAbIK YCbIHbICTap, COHAal-aK 2015 XbingaH 6actan KyprisinreH fblAbIMU-3epTTEY KoHE
TOXipMOENiK-KOHCTPYKTOPAbIK KYMbICTApAbIH HaTUKenepi 6onbin Tabblnagbl.

2 oHe ofaH Aa Ken naTeHTTepAiH asTopsnapbl 60/bin TabblNaTbiH Kbi3MeTKepaepAaiH b6enceHainirid
aTan eTKeH XeH: AnTbiHbek A.l., baTues P.A., legeHko A.B., UwaHkynos M.M., CankbiHbaes M.b., Cepra-
an 0O.C.

2020 KbinablH, 2-TOKCaHbIHbIH, 6acbiHAa anbiHFaH 14 AN obbekTiciHiH, 10-bl eHAipicke eHrisingi, an
4 AN obwvektici F3TKM Kypridy 6apbicbiHAa Taxipubenik-eHepKacinTik MacwTtabta nanganaHbingbl.
AX obbeKTinepiHe anblHFaH MATEHTTEPAi KaHe bepinreH eTiHIMAEepAi eHrizy nepcnekTMBACbl 0NapAbIH
eHAIPYAiH, eHAIPICTIK npouecTepiMeH Tbifbl3 ©3apa OalnaHbICbIMEH XaHe ypaHAbl KailTa eHaey KesiHae
TMAPOMETANNYPIUANBIK NPOLECTePAi XKeTiNAIPY KaXKeTTifirimeH pactanagbl.

KopbITbIHAbINAM Kefe, eHepTanKbIWTbIK KbI3METTi AambiTyaa KaHe AX ob6beKkTinepiH kKommepuus-
NaHAblpyaa Konpa b6ap ToxipubeHi eHrizy makcatbiHAa CepikTecTik myazeni TapanTapmeH e3apa TUiMAi
bIHTBIMAKTACTbIKKA AaWblH eKeHiH xabapnay opbiHAbI A4eN CaHalMbI3.

AnmoiH6ek AKmypam,
Cemusb6alii-U
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OMbIT PA3BUTHA _
M30BPETATE/IbCKON
NEATENbHOCTY

BTOO

CMewWwHoCcTb  MPeanpuATMA  XapaKkTepuanpy-
eTCA MHOTMMM acnekTamu B 061acTv npoms-
BOACTBEHHOW, (UHAHCOBOMN, XO3ANCTBEHHOWA,
OPraHW3aLMOHHON U WMHTENNEeKTyaNbHOW aed-
TE/IbHOCTM KaK CaMoro npeanpuaTuA B LENOM,

TaK M NepcoHana B YaCTHOCTM.

B HacToALel CTaTbe YMTaTeb MO3HAKOMMTLCA C Pas-
BUTMEM WMHTENNEKTYA/IbHON AEATeNbHOCTU NepcoHana
TOO «Cemuszban-U» (ganee — ToBapuLLECTBO), C TEM,
Kakue BbICOKME Temnbl OblinM LOCTUTHYTHI NEpPCoHa-
JIOM B HanpaB/lEHUN PA3BUTMA PALMOHANN3ATOPCKOM
M n300peTaTeNbCKON AEATENbHOCTM B Mpenblayline
rogpl 1 3a 1 kBaptan 2020 roga.

Ha cerogHa obecneyeHne KOHKypeHTOCMOCObHOC-
T Nt06OW OTPACAM IKOHOMMKM HEMbICAMMO Ge3 pas-
BUTMA W BHELPEHWA HAYKOEMKMX TEXHONOMMN B OM3-
Hec-npoueccbl. K TakoMm OTpPacAu 3KOHOMMKM OTHO-
CUTCA M ypaHozobblBaloWas OTpacb, A€ HayuHas
¢ 2009 roga AO «HAK «Kasatomnpom» ABAAETCA MU-
POBbIM NMAEPOM MO A0bblye ypaHa. Takum o0bpa-
30M, MOBbIWEHNE KOHKYPEHTOCMOCOOHOCTM ypaHo-
A00bIBatOLLEN OTPAC/N ABNAETCA aKTya/lbHbIM BOMPO-
COM.

3a cyet pa3paboTok B chepe TexHonornm u obopy-
posaHua AO «HAK «Kasatomnpom» ABnAetcA narteH-
Toobnagatenem 6onee 300 OXpaHHbIX [OKYMEHTOB
W IMAMPYET NO LAHHOMY MOKA3aTeNto Cpean NPOMbILL-
NeHHbIX NpeanpuaTuiA no utoram 2018 roga.

Mopdepskka M Pas3BUTUE PALMOHANM3ATOPCKON M
n3obpeTaTeNbCKON AeATeNbHOCTH, obecneyeHue 3a-
WMUTbl  MHTENNEKTYANbHON COBCTBEHHOCTM ABAAIOTCA
B CBOW Ouyepedb KAo4eBbiMM aKTOpamu BHeape-
HUA WHHOBALMOHHbIX MAeih u pa3paboToK B Npous-
BOACTBEHHbIN Luukn TosapuuiecTBa. K cepeauHe 2015
roga KONMYECTBO MOAAHHbIX M MPU3HAHHbIX paLmo-
HA/NIM3ATOPCKMX NPEA/IOKEHUN COTPyAHMKaMM ToBa-
puwecta npesbiwano 100 npegnoxKeHUn, Npu 3Tom
Habn4aNUCh NPEANOKEHNA C NPU3HAKAaMK naTeH-
TOCNOCOb6HOCTU. [JMHAaMMKa pPa3BUTMA pPaLMOHANMU3a-
TOPCKOM [eATeNnbHOCTM No ToBapMLLECTBY MOKa3aHa
Ha PucyHke 1.

MoHMMaA BaXKHOCTb NOAAEPMKAHUA MHMLMATUB CO-
TPyAHUKOB TOBapWLLECTBA HaMpaBieHHble B NEpPBYIO
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EXPERIENCE
OF DEVELOPMENT
OF R&D ACTIVITY IN LLP

he success of an enterprise is characte-

rized by many aspects in the field of pro-

duction, financial, economic, organizational

and intellectual activities of both the

enterprise itself in general and personnel
particularly.

In this article, the reader will get acquainted
with the development of intellectual activity of
the personnel of LLP “Semyzbay-U” (hereinafter
- the Partnership), with what high rates were
achieved by the personnel in development of
rationalization and inventive activity in previous
years and for the 1st quarter of 2020.

Today, ensuring the competitiveness of any
sector of the economy is unthinkable without
the development and implementation of high-tech
technologies in business processes. The uranium
mining industry also belongs to this sector of
the economy, where, since 2009, JSC “NAC Kaz-
atomprom” has been the world leader in uranium
mining. Therefore, increasing the competitive-
ness of the uranium mining industry is an urgent
issue.

Due to developments in the field of technology
and equipment, JSC “NAC Kazatomprom” is the
patent holder of more than 300 titles of pro-
tection and is the leader in this indicator among
industrial enterprises at the end of 2018.

Support and development of rationalization
and inventive activity, ensuring the protection of
intellectual property are, in turn, key factors in the
introduction of innovative ideas and develop-
ments into the production cycle of the Partner-
ship. By mid-2015, the number of submitted and
recognized innovation proposals by the Partnership
employees exceeded 100 proposals, while proposals
with signs of patentability were observed. The
dynamics of development of rationalization ac-
tivities for the Partnership is shown in Figure 1.

Realizing the importance of supporting the
initiatives of the Partnership’s employees, aimed
primarily at reducing the cost of production,
creating resource and energy-saving technologies,

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

1 cayip

«KATKO» BK-HaH
TypKicTaH 06/bICbIHAAFbI
aypyXaHanapfa Kemek

«KATKO» - TypKicTaH 0bAbICbIHAAFbI
ipi  Kymbic Oepywinepaid, 6ipi koHe
KEPriNiKTi  KaybIMAACTbIKTapAbIH,  ben-
ceHai myweci. «KATKO» bac avpekTopbl
K. ®puec: «Covid-19 naHgemusacol bykin
9Nemai, COHblH iwiHge KasaKcTaHabl
6acbin  angbl. «KATKO» KopOHaBupy-
CTaH 3apAan LWeKKeH afampapfa KeMek-
TeceTiH yMbIMAapfFa Kongay Kepcetyre
KyaHbllwTbl. bBi3 ocbl canaga bipHewe
dN1eYMETTIK wobanap asipneaix,
onapaplH 6ipi TypkictaH 06AbICbIHAAFHI
aypyxaHanapfa  MeAMUMHaNbIK  Kab-
AbIKTap caTbin any 60bIn Tabblnagabl».

3 UBJ1 annapatbl LUbIMKeHTTeri XXyKnanbl
aypynap aypyxaHacbiHa, 3-i KeTicai,
JleHrep koHe KeHTay KananapblHAafbl
aypyxaHanapfa catbin  anblHAbl.  Ca-
TbIN a/blHFaH KabABIKTbIH, aAnbl KyHbl
100 MUANVOH TEeHreHi Kypanapl.
«MeanuMHanbIK,  KabAabIKTbl  caTbin  any
Typanbl 6actamaHbl 6i3giH akuuMoHepnep
KbI3y Kongaabl», — aenai Mepap ®puec.

ByaaH 6acka, «KATKO» BK LIC
«Birgemiz» Kofamgapblk KopbliHa 50 mwun-
JIOH TeHre ayaapasl.

«KATKO» BK MLLIC

2 cayip
MeauumnHa
KbI3METKep/iepiH Kongay
Kbl3meTKepnepaiH AeHcayabifbl  MeH
Kayincisgiri KomnaHuMA  ywiH  ce3ci3
6acbimapblk,  6onbin  Tabblnagbl.  Kopo-
HaBUPYC  MHOEKUMACbIHbIH, ~ dNEMHIH
KentereH engepiHae, COHbIH iWwiHae
KasakcTaHga TapanyblHa 6ainaHbICTbI
KasatomeHepkacinTe KbI3MeTKepnep
MeH onapablH  oTbacbinapbiH - KopFay
YWiH 6ipKaTap Wa-panap KabbingaHabl.
CoHpaii-ak, KasaTomeHepKkacin mem-
NeKeTTiK opraHgap MeH OM3HecTiH, Ko-
POHaBMPYCNEH Kypec KeHiHgeri 6a-
cTamacbiH  Kongagpl. Enperi TeTeHwe
Kafgaifa 6alnaHbICTbl KOMMAHMA Kbi3-
METKEPNEPI KOMEK KepceTyre LWewWim
Kabbingagdbl KoHe KasakcTaHa naHge-
MUAHbIH, TapanyblHA KapCbl Kypec Xyp-
risetiH Hyp-cyntaH meH Anmatbl Kana-
CblHbIH,  MeAWMUMHA  KbI3MeTKep/epiHe
6ip KYHAIK KanaKbiCbiH ayaapabl. Hu-
HaNfFaH KapaxaTt Japirepnepai  mare-
PUaNAbIK bIHTANAHAbIPYFa, KAXKETTi ab-
ObIKTap MeH JKeKe KOpfaHbIC Kypan-
[APbIH caTbin anyfa OafbITTaNAAbI.
«KazamomeHepkacin» YAK» AK

XPOHUKA

1 anpena

Momowb 60nbHULLAM

B TypKecTaHcKylo 0bnactb
ot CMN «KATKO»

«KATKO» - 0iIMH W3 KpynHenwmux pabo-
Topateneit B TO M aKTUBHbIN YneH MecT-
HbIX coobulecTs. [eHepanbHbIN AUPEKTOP
«KATKO» XK. ®puec rosoput: «MaHgemua
COVID-19 3axBatuna Becb MMp, BKAKOYaA
KasaxctaH. «KATKO» paga okasaTb noa-
[EepXKKy OopraHu3auuam, KoTopble MOMO-
ratoT AAAM, NOCTPafaBWMM OT KOpo-
HaBupyca. Mbl pa3paboTann HeCKONbKO
CoLManbHbIX MPOEKTOB B 3TOI 06nacTy,
OfHUM U3 KOTOpbIX ABAAeTCA npuobpete-
HUE MeAMUMHCKOro obopynoBaHus Aans
60nbHML, B TO».

3 annapata MBJ1 6bian 3aKkynneHsl ana
MHPEKLMOHHOM 6onbHMUbI T.LUbIMKeHT, 3
Apyrux — ana 6onbHUL B roposax HeTbi-
cait, JleHrep v KeHtay. O6wwas cToMMOCTb
npuobpeTéHHoro 0bopyaoBaHMA COCTaB-
naer 100 munnnoHos TeHre. «MHUUMaA-
TUBY NO NPUOBPETEHUID MEAMLMHCKOTO
obopyfoBaHMA  ropayo  noagepKanu
HallM aKuMoHepbl», — roBopuT Mepap
®puec.

Momumo 3toro, TOO CM «KATKO» nepe-
yncnuno 50 MUNANOHOB TeHre B 0blLe-
CTBEHHbIN $oHA «Birgemiz».

TOO CIN «KATKO»

2 anpens
Mopaepkka
MeAMLMHCKNX PaboTHMKOB

3popoBbe M 6e3onacHOCTb  COTPYA-
HUKOB sBAAeTCA 0Ee3yC/0BHbIM  Mpu-
oputetom ana KomnaHuu. B cBA3M ¢
pPacnpocTpaHeHneMm KOPOHABUPYCHOW
MHEKLUMM BO MHOTMX CTpaHax MMpa,
BKNtoyas KasaxctaH, B KasaTtomnpome
OblN NPUHAT pPAL Mep ANA 3alWMTbl COT-
PYAHMWKOB U UX CEMEWN.

Takxe Kaszatomnpom nogpepxan UHU-
LMATUBY TOCYAAPCTBEHHbIX OPraHoB MU
6usHeca no 6opbbe C KOPOHABMPYCOM.
B cBA3KM C upe3BblYaiHbIM TMONOKEHMU-
€M B CTpaHe COTPYAHMKM KomnaHuu
PeWwnan OKasaTb MOMOLWb M Mepeyuc-
/MU CBOK OAHOAHEBHYIO 3apaboTHYiO
nAaTy MeLMUMHCKMM paboTHMKam Hyp-
CyntaHa u Anmarsl, Beaywmm 6opbby c
pacnpocTpaHeHuem naHgemunm B Ka-
3axctaHe. CobpaHHble cpeactBa byayTt
Hanpas/ieHbl Ha MaTepuanbHOe CTUMY-
IUPOBaHMe Bpayeil, NpuobpeTeHne He-
obxoaumoro obopyaoBaHua U CpeacTs
WHAWMBUAYANbHOW 33LUUTbI.

AO «HAK «Kazamomnpom»

CHRONICLE

April 1st

Help to hospitals
in Turkestan region
from JV «KATCO»

KATCO is one of the largest employers
in Turkestan region and an active
member of local communities. KATCO
General Director J.Fries says: «The
COVID-19 pandemic has taken over
the whole world, including Kazakhstan.
KATCO is pleased to provide support
to organizations that help people
affected by the coronavirus. We have
developed several social projects
in this area, one of which is the
purchase of medical equipment for
hospitals in Turkestan region».

3 artificial lung ventilators were
purchased for the infectious diseases
hospital in Shymkent, 3 others - for
hospitals in the cities of Zhetysai,
Lenger and Kentau. The total cost
of the purchased equipment is 100
million tenge. «The initiative to purchase
medical  equipment was  warmly
supported by our shareholders,» says
Gerard Fries.

In addition, LLP JV «KATCO» trans-
ferred 50 million tenge to the public
fund «Birgemiz».

LLP JV «KATCO»

April 2nd
Support for
healthcare professionals

The health and safety of employees
is an absolute priority for the Company.
In connection with the spread of
coronavirus infection in many countries
of the world, including Kazakhstan,
Kazatomprom has taken a number of
measures to protect employees and
their families.

Kazatomprom also supported the
initiative of government agencies and
businesses to fight with coronavirus.
Due to the state of emergency in
the country, the Company’s employees
decided to provide assistance and
transferred their one-day wages to
medical workers of Nur-Sultan and
Almaty, who are fighting the pandemic
spread in Kazakhstan. The collected
funds will be used to financially
stimulate doctors, purchase the ne-
cessary equipment and personal pro-
tective equipment.

JSC «NAC «Kazatomprom»
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PucyHok 1. JuHamuka passumus payuoHanuzamopckol desmensHocmu 8 TOO «Cemuzbali-U»
Figure 1. Dynamics of development of rationalization activities at LLP «Semyzbay-U»

oyepelb Ha CHUXeHWe cebecToMMOCTM MPOAYKLMK,
CO34aHMUA Pecypco- M aHeprocbeperatoLmx TEXHONO-
TWiA, COBEPLUEHCTBOBAHWUA TEXHONOTMM U 0bOpyaOBa-
HWA, TaKXKe Pa3BUTUA TBOPYECKOro NOTeHUMana, pyko-
BoAcTBOM ToBapuuiectBa HaumHaa ¢ 2015 roga 6biio
NPUHATO peleHne obecneuntb oxpaHy WC. Hauw-
Haa ¢ 2015 roga Ha eXerogHoM OCHOBE 3aK/YaeTcs
[IOrOBOP Ha OKasaHue ycnyr B 061actv opopmaeHus
NaTEHTOB, aBTOPCKUX MpPaB U APYrUX NPaB UHTENNEKTY-
anbHoi cobctBeHHOCTM ¢ TOO «MHCTUTYTOM BbICOKMX
TEXHOOTNIA».

Bbicokasa KBanuduKaumMs M OTBETCTBEHHbIA NOA-
XoA, K pabote coTpyaHuKos JlabopaTopum WHTENNEK-
TyanbHOM cobcTBEHHOCTM TOO «UHCTUTYT BbICOKMX
TEXHONOMMIA» B /ML HayanbHUKa JlabopaTopuu, na-
TEHTHOTO noBepeHHoro Pecnybanku KasaxcTaH, KaH-
AnaaTta TeXHUYECKMX Hayk B nuue MmaHcaesoint A.M.
MO3BONAET MOAY4YaTb TOBAPMLLECTBY OXPaHHbIE AOKY-
MEHTbI Ha BCE NoAaBaeMble 3asABKM Ha 06bekTbl UC.

Kak BMaHO no PucyHKky 2. Habntogaetca AMHAMMY-
HbIM TEMN Pa3BUTMA M30OpeTaTENbCKOM AEATENbHOCTM
8 ToBapwuiLecTBe.

MCTOYHMKOM NOAaHHbIX 3aABOK Ha 06bektbl UC
CNYKaT KaK nNaTeHTOCnocobHble pauMOoHanu3aTop-

improving technology and equipment, and de-
veloping creative potential, the leadership of
the Partnership, starting in 2015, decided to
ensure |IP protection. Since 2015, on an annual
basis, an agreement has been concluded
for the provision of services in the field of
registration of patents, copyrights and other
intellectual property rights with LLP “Institute of
High Technologies”.

High qualification and responsible approach
of the employees of the Intellectual Property
Laboratory of the LLP “Institute of High Techno-
logies” represented by the head of the Laboratory,
patent attorney of the Republic of Kazakhstan,
candidate of technical sciences represented by
A.M. Imansaeva allows the Partnership to receive
documents of title for all submitted applications
for IP objects.

As can be seen from Figure 2, there is a dynamic
rate of development of inventive activity at the
Partnership.

The proposals of the filed applications for
IP objects are both patentable rationalization
proposals submitted by employees, and the results

CKMe MPeaNOXeHUA NogaHHble COTPYAHWMKAMM, Tak W
pe3ynbTaTbl Hay4YHO-UCCNEA0BATENbCKUX U OMbITHO
KOHCTPYKTOPCKMX paboT nposoaumsle ¢ 2015 roaa.

CTOUT OTMETUTb aKTUMBHOCTb COTPYAHWKOB ABAAIO-
LLMXCA aBTOPaMM 2-X U bonee NaTeHTOB TaKMX Kak: An-
ToiHOek A.[., batnes P.A., leaeHko A.B., MwaHKynos
M.M., CankbiHbaes M.b., Ceprann O.C.

Ha Havano 2 keaptana 2020 roga u3 14 nonydeH-
Hbix 06bekToB MC 10 BHeapeHo B MPOM3BOACTBO, a 4
06bekTa UC BbiiM MCNonb30BaHbl B X04e NPOBEAEHMA
HMOKP B onbITHO-NPOMbIWAEHHOM MacwTabe. Mep-
CMeKTMBa BHeAPEHMA NONYYEHHbIX NAaTEHTOB HA 0Obek-

of research and development work carried out since
2015.

It is worth noting the activity of employees
who are the authors of 2 or more patents such as:
Altynbek A.D., Batiev R.A., Dedenko A.V. Ishan-
kulov M.M., Salkynbaev M.B., Sergali O.S.

At the beginning of the 2nd quarter of 2020,
out of 14 received IP objects, 10 were introduced
into production, and 4 IP objects were used in
the course of R&D on a pilot industrial scale.
The prospect of obtained patents implementa-
tion for IP objects and the submitted applications

PucyHok 2. JuHamuka pazeumus usobpemamensckoli desmensHocmu 8 TOO «Cemu3zbadi-U»
Figure 2. Dynamics of development of inventive activity at LLP «Semyzbay-U»

Tbl UC 1 NoAaHHbIX 3aABOK NOATBEPKAAETCA UX TECHOM
B3aMMOCBA3bI0 C MPOM3BOACTBEHHLIMM MPOLIECCAMM
A06bIun 1 HEODXOAMMOCTbIO COBEPLLUEHCTBOBAHUA TU-
APOMETANNYPIUYECKMX NPOLLECCOB Npu nepepaboTke
ypaHa.

B 3aknioueHune, cynTaem YMECTHbIM NPOUHOPMU-
pOBaTb, YTO B LeNAX BHEAPEHMA UMEIOLLErocA OnbiTa B
Pa3BUTUMN U300PETATENBCKOW AEATENBHOCTM U KOMMEp-
umanmsaumum obvektos MC ToBapumLLECTBO rOTOBO K B3a-
MMOBbIFOAHOMY COTPYAHUYECTBY C 3aUHTEPECOBAHHbI-
MM CTOPOHAMM.

AnmoiHbek AKmypam,
Cemu3baii-U

AdepHoe 0b6wecmeo KazaxcmaHa
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is confirmed by their close relationship with the
production processes of mining and the need to
improve the hydrometallurgical processes in ura-
nium processing.

In conclusion, we consider it appropriate to
inform that in order to introduce the existing
experience in the development of inventive
activity and the commercialization of IP objects,
the Partnership is ready for mutually beneficial
cooperation with interested parties.

Altynbek Akmurat,
Semyzbay-U
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SIT TEXHONOTUACDIH UTEPY
ROHE OHTAUNIAHAbIPY

APONbIK TexHonoruanap napki» AK macanap nonynauMAcbiHbiH PEnpoAyKTUBTI benceHainirin

Bakblnay apKbinbl eHipAik Buokayincisgik neH 6MOKOPFaHbICTbI HbIFAMTY ywiH KasakctaHga SIT

(Sterile Insect Technigue) TexHonoruacblH wurepin, OHTaWNaHAbIpaAbl. Byn TEXHONOTMUAHLI KapTbl

facblpgaaH actam yakblT 6ypblH AKLL-Tafbl MamaHAap eriHai KoATbIH 3UAHKECTEPMEH Kypecy YLiH

anfaW peT KongaHfaH. MoHAIKTepAiH epKeKTepi pagMauMAnblK  CayneneHyre ylblpanabl
(CiHipinreH po3ameH cTepunausauusananabl) KaHe Kabaibl TaburaTka Kibepineni. CoyneneHyaiH acepi
annav CyMbINTbINFAH KIHAIKTEPAi 3apapcCbi3faHAablpy YWiH KOAAaHbinagbl, OCbiNaiwa pPenpoayKTUBTI
MiHe3-KyNbIKTbl CaKTall OTbIpbiN, ONap ypnakTap wWbifapa anmangpl. CayneneHy fosacbl epnep a-
Oaiibl epkeKkTepaiH anapiHAa Tabufn Kafganaa boacekere KabineTTiniriH cakTaWTbiH eTin TaHAanagbl.
CoyneneHyaiH, oacepi Kannanm CYMbINTbIAFAH KOHAIKTEPAI 3apapcCbi3faHAblpy  YWiH  KONLAHbINAAbI,
OCblNaiwa pPenpoayKTMBTI  MiHE3-KY/IbIKTbl CaKTai OTbIPbIN, 0Map YpPMaKTap LWblfapa aaAmangpl.
CayneneHy [03acbl epKeK KIHAiIKTEp Kabalbl epKek XKoHAIKTEPAiH anabiHAa Tabusn Kafmanga bacekere
KabineTTiniriH cakTalTbIH €Tin TaHAaNaAbI.

©3eKrTiniri

KasakcTaH aymafbl oTe YAKeH (anem enpaepiHiH aymafbl OOWbIHIIA TOFbI3bIHLbI) KIHE OHbIH KeH
ayMaKTapblHAafbl ¢ayHaga macanap 0ap. AymakTblH Ken 0eniriHae KAMMAT KypT KOHTUHEHTan-
Abl, TEMNepaTypaHblH YAKeH amnauTygacbl 6ap, Kasga TemnepaTtypa +40-+50 rpagycka keteai,
bINIbl KaHObIP, bINFANAbINbIK KOHE ipi KananaphblH ©3eH apHanapblHAa OPHanacybl KaH COpPaTbiH
OHAIKTEPAiH KebeloiHe Konainbl Kafaal TyFbi3agbl. Byn maceneHiH ayKkbiMbl MEH Kypaeniniri akoxynenik
napameTpiep KoHe KebewaiH UMKALIK TONKbIHAAPbl CUAKTbI KenTereH aHbIKTalTbiH ¢daKkTopnapfa
OainaHbicTbl. Ka3aKCTaHHbIH, YW  OOAbICbIHbIH, iprenec aymaKkTapbiHblH — daopacbiHa, dayHacbiHa
JKOHE Xa/IKbIHbIH, JEeHCay/NblfblHA KeweHAi acep eTkeH Cemeln AAPONbLIK CblHAK MOAUTOHbIHbIH, 43 KbiAAbIK
KbI3METi CanfapblHaH XaHAIKTEPAIH ypnaKTbl 601y 6MONOTUACIHBIH bIKTUMaN e3repyi bap.

Culicidae (macanap) TYKbIMAACbIHbIH, OKiNAepiHiH, TipwWinik eTy opTacbl ©3eHAepAiH CynapbiMeH
WEKTENreH KOHE YNKEeH ©3eHAep MEH JpTYpAi menwepaeri KenaepaiH cynapbimeH bHainaHbicTbl. AiTa

AdepHoe 0b6wecmeo KazaxcmaHa

KeTy Kepek, Ka3akCTaHHbIH €eH ipi cy apTepuAcbl - EpTiC ©3eHiHiH opTa afbiCbiHAA KypambiHAa [leH-
re 6e3reriHiH TacbiMangaywsbicbl 60abin TabblnaTbiH Aedes TyKbiIMAacbiHbIH 15 Typi mekeHaewnai. byn
$aKT OoCbl aMaKTa MacafapMeH KYPecCyAiH aAicTepi MeH TacCinAepiH KONAAHY ©3eKTi eKeHiH KepceTea,.
MacanapablH, caHblH 6aKblnayAblH 3aMaHayM 94iICTepiH YWbIMAACTbIPYAAFbl Tafbl Bip MaHbI3Abl CATTEPAIH
bipi Opta Eptic eHipiHae Anopheles (be3rek Tacbimangaywbinapbl) TeKTec Mmacanapabld, 6onybiMeH
BainaHbICTbl, b6yn aimakTa 20 facblpAblH, 50-wi KblNgapbiHbIH, OpTacbiHa AeWiH 0Cbl MHOEKLMAHbIH
owafbl 6bonfaH. EpricTiH opta afbicbiHAa Kypuatos, Cemeit, AKcy, MaBnogap Kananapbl CUAKTHI
enfi MekeHaep OpHanacKkaH, COHAbIKTAH MacanapablH KaTbiCybIMeH BepineTiH TPaHCMUCCUBTI aypynapablH
angblH any eTe e3ekTi. besrekTi KannbiHa

KenTipy Kayni eTe ofapbl obabicTapfa An-

MmaTbl, TypkicTaH, Mambbin kaHe LUbIMKeHT

Kananapbl, KAYiNTifiri ofapbl eKiHWi gapexere

KapafaHabl 06AbiCbl KaHe A/nMaTbl Kanachl,

YWiHWI Aapexere opTala gapexere 6esrekTi

Keprinikti 6epy MyMmKiHAiri ok MaHfbicTay 06-

NbICTapblHaH 6acKka KanfaH 06/bICTap XKaTaabl.

Culex macanapbiHblH Kenbip Typnepi KanoH

sHUEdANUTI MeH TYyNAPEeMUAHbIH, KO34bIPFblILL-

Tapbl 60nbin Tabbinagpl, an TyAApeMuaAFa Kapcol

BaKLMHA 7 KacTaH ackaH 6ananapfa KoMbina-

Abl. batbic KasaKcTaH,

Weifbic KasaKkcTaH, An-

MaTbl KaHe AkTebe,

Nasnogap  obabicTa- PbIHAQ KYKTbIpy Kayni
)ofapbl. SIT TexHono- FMACbIH KONZaHy Tynape-
MUAHbIH, epLlyiHe Kap- Cbl aNAblH any Xymbic-
TapblH Xyprizyre mym- KiHaik Gepepdi, eoWiTKe-
Hi TyNnApPeMMUAHbIH, Ta- 6ufn owakTtapbl Kasak-
CTaHHbIH, 6apabiK ay- MafblHAA Aepnik  bap,
0M1apAablH  3NU300TUA- NblK  B6enceHainiri  ¥bin
CaWblH TynApemua Kos- LbIPFbIWbIHbIH,  60/1ybIHA
OH, CbIHaManapabIH eaayip CaHblHbIH, Tabbl-
NYbIMEH pacTanagpl.

CoHpav-aK, KannanW TYPU3MHIH [AaMyblHA, KOWi-KOH MpPOLEeCTepiHiH, ICKepAik aHe cayga
KaTblHAaCTapbIHbIH, KyleliHe 6alfaHbICTbl d1EMHIH, TPOMWKANbIK KaHe CybTponuKanblk engepiHeH
SHAEMUKANbIK eMeC aliMaKTapfa oKeNiHeTiH 300H03A4bl BUPYCTbIK WHdeKuuanap Kayni 6ap. [eHre
besreriHiH, KenTereH MUMNOPTTaNfaH Kafgannapbl epeKklle Hasap ayaapagbl. [leHre XKYKTbipy OKWFanapsbl
AEMANbICTAH OpanfaH KasaKCTaHAbIKTap apacbiHAa fa Oaiikanabl. COHFbl €Ki Kblnga OH OTaHAbIK
TYPUCT [EHre KYKTbipAbl. benrini 6onfaHmaan, iHAET KesiHAe aypy afamAapAaH BUMPYCTbIH AeHi cay
agampapra bepinyi Aedes TypiHAeri macanapAblH LWafybl apKbiNbl Ky3ere acblpblnagbl. SIT TexHo-
NOTUANAPbIH KONZAAHY apKbiNbl MacanapAblH MONYAALUMACHIH a3ailTy A3 MaHbI34bl, OY1 XUMUANLIK
nectuumatepaeH 6ac  TapTyFa  oKeneai, ocCbinaiwa KopwafaH opTafa 3MAHAbI  9Cepai  asauTa-
Abl.  [IOCTKEHECTIK KeHiCTiKTe anfawkblnapably, 6Oipi  6onbin  KasakcTaHAa  Kacblnl  9KOHOMMKA
icke acbipbina 6actagbl. HMoba 2013 xbiabl KasakctaH Pecnybnukachl [pe3naeHTiHIH KapAblFbiMeH
bekitinreH Macbln 3KOHOMMKA KaFuMAATTapblH iCKE acblpy MKOHIHAEr MeMNeKeTTiK TyXbipbiMaamara
conkec Kenegi. SIT TexXHONOrMACbl 3KOXKyWere acep eTnendi, enTkeHi SIT 3KoXKyWere XKeprinikti emec
Typnepai eHrisbenpi. byn apic AKLU-Ta 3KonoruMAnblK cunaTTamanapbl YWiH Kofapbl GafanaHAabl:
ON elWKaHAa Kangblk Kanablpmanabl KoHe OeniHbereH Typnepre Tikenew Tepic acep eTnemna.
Byn apicti AKLW-TbiH OypbiHFbl aybln  WapyalWbiablfbl MUHUCTPI OpBuan ®Ppumad «20 FacblpAbliH,
€H, YIKeH IHTOMOIOTUANDIK KETICTIri» peTiHAe Kofapbl baFanaabl.

Hoba 3sKkonoruanblk Kayinci3a OonfaHAblKTaH, 0acka TeXHOTeHAIK KoHe aHTPOMOoreHAik 3a-
NafMeH CanbICTbipfaHAA paguauManblk  ToyekenaepAiH MoHiH  OipHewe peT acblpa  KepceTyre
HerisfenreH KOPKbIHbIWTbI a3alTyfa, OCblNAMLIA PaAMaLUANbIK TEXHONOTMANAPAbIH, MMUAXKIH KeTepyre
MYMKiHZiK 6epeai.
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HobaHbl icke acbipy

Xanbikapanbik folnbiMu — TexHWUKanbIk OpTanbikka (XFTO) eTiHim 6epy ywiH «KasakcTaH4a KaHCOPFbILW
KOC KaHaTTbl NONYNALUMANAPAbIH PEnpoayKTUBTI benceHainirin 6akbinay apKblabl aiMaKTbiK OMOKayincismik
neH OMOKOPFAHbLICTbI HbIFAUTY YWiH SIT TEXHONOIUACBIH Mrepy KaHe OHTaWNaHAbIPY» KobaCbIHbIH
KOHKYPCTbIK KyKaTTamachl AalblHAANYAa.

Anponbik TexHonormanap napkiHeH 6acka kobafa [asnogap MemnekeTTik YHuepcuteTi meH Kasak
YNTTbIK Ocimaiktepai Kopfay KoHe KapaHTUH MHCTUTYTbIHbIH, 3HTOMONOITAPbl KaTbiCadbl, ONAPAbIH, peni
Macanapapl ecipy obacblHAa, 3HTOMONOTMANbBIK MOHUTOPUHT aHe Mopdonoruansik benrinepi 6ou-
bIHWA Typnepai caiikecTeHaipy 6onagapl. CoHAaW-ak CoiiKecTeHAipy yKkcac Mmopdonoruanbik benrinepi
6ap Koc TypnepaiH, KaTeniktepiH 60n4bipMay YWiH reHeTUKaNbIK d4icTep apKblabl pacTanagbl. 3epTTeyaiH
reHeTUKanblK aaictepimeH KasakctaH Pecnybavkacbl ¥n1Tbik Agponbik OpTanbifbiHbiH, «Pagnaunanbik
Kayinci3gik »KaHe 3KONOrMA MHCTUTYTbIHbIHY MaMaHAapbl alHanbicagbl. OnapAbiH, Herisri MiHAeTi xpomo-
comanblk abbepaumanapabl 3epTxaHanblk 3epTrey 6onagbl, 6Gyn MOHAAyWbl CIyNENeHyniH acep ety
fapexeciH baranayFa KaHe CiHipinreH go3aHbl A2/1ipeK aHbIKTayFa MyMKiHAiIK bepeai.

oba asacbiHaa «Senecio-Ro-
botics» KOMNaHMACLIHbIH, 33ip-
nemenepiHe Kbi3bIFyLWblabIK 6ap,
onap pobOTOTEXHWKAMEH KaHe
CypbinTayfa, Opayfa apHaifaH aB-
TOMaTTaHAbIpymeH bipre maca-
NapablH,  KbIHbICbIH  KiKTeyre
apHanfaH TepeH, OKbITyAbl KOA-
[aHa OTbipbiN, epeKwWe My/b-
TMNAATGOPManbIK LWELWiM Whifa-
PYMeH aiHanbicagbl. «Senecio-
Robotics» KomnaHMACbIHbIH, *Ka-

Ha Wewimi MoaynbAik Tacinre HerisgenreH, byn cypbintay
OHIMAINIrIH KaxeTTi eTKi3y KabineTiHe caiKkec apTTbipyFa
MYMKiHAIK Oepeai. ©Te Xofapbl Ad/N4IKKE KON KeTKize
oTbIpbIN (AepeKk Ke3gepre carkec 99,9% aeitin), Senecio-
Robotics IP coHbiMeH KaTap TeMeH TemnepaTypaja epe-
CeK MacanapAblH XKiKTenyi MeH CypbinTanyblH KamTUAbl,
Oyn onapAblH, KO3FaNfbllWTbIFbIH KamTamacbl3 etegi. Ma- - -
Canap KNACCUKANbIK KeCKiHAepAi eHAeyAi KaHe TepeH OKbITYy CUAKTbl KacaHAbl MHTENNEKTTI KongaHaTblH
KNACCMPUKALMANDIK KIHE pobOTTbl CypbiNTay CTAaHUMANAPbIHA TacbiManjaHagbl. Opbip Keke macanap
Kepi GaKkblnay YWiH TipKeneai, 3epTTenefi aHe epKeK Hemece aMen peTiHAe aHbiKTanaabl. XKikteyaeH
KeWiH aHanblKTap pobOTTbl KONZAPMeEH HEMECE Nla3epMeH Koibinagpl. TeK epKeK XKaHAiKTep KOHBeWep
yieciHae BonfFaHHAH KeliH, onapAbl Keneci CTaHLMAFA 0pay YLWiH XblkbITagbl. LLbIFy Ke3iHae Macanapablih,
CTEPUNDbAI EPKEKTEPIMEH TONTLIPLIAFAH WbIFAPY KapTPUAKAEPI bipre opanasbl, Ke3-KenreH LWbifapy KyMHeciH
Xibepyre aHe LWblFapyFa AalblH: YIIKbILICHI3 YILY annapaTthl, }ep YCTi Keniri Hemece yLWwaKTap.

Macanapgabl ecipy 6oiMbiHWA depma yii-KalblHAA KAXKETTi MUKPOKAMMAT Kacay OOMbIHWA KYMbICTap
KyprisinetiH 6onagbl. Macanap NONyAAUMACBbIHBIH, OCYiH HEeFfypAbIM bIHFaWAbl MOHUTOPUHITEY KIHE
OaFfanay ywiH 6ykin engid, aymasbl yLWiH }obaHblH TAXK KypblnaTbiH 60nagpbl.

Hoba aaKTanfaHHaH KeWiH XyKnanbl aypynapAblH TacbiManAaywbicbl 60NbIN TabblNATbIH KIHAIKTEPMEH
JKOHE ayblNl  LWapyaWbINbIfbIHbIH, 3UMAHKECTEpIMEH Kypec aaicTepiHiH Ti3beciHe SIT TeXHONOrMUACHIH
€HTi3y YLWiH YaKiNeTTi YKIMeTTiK opraHAapfa a4icTeMe MEH YCbIHbIC 93ipNeHeTiH bonagbl.

A3zam Hypkacumos,
AaTn

OCBOEHME
M ONTUMM3ALUA
TEXHONOMMM SIT

O «[Mapk AgepHbIX TEXHONOTUMY» OCBaMBa-
eT U onTumusnpyet TexHonoruto SIT (Sterile
Insect Technigue) B KasaxcTaHe ans yKkpe-
NNEHWA pPerMoHanbHoM BuobesonacHOCTH
“ 6103aLLMTbI MYTEM KOHTPONA PEMPOAYKTUBHON aK-
TUBHOCTW MOMYNALMIA KOMApOB. [JaHHYHO TEXHONOTUIO
bonee nonyseka Ha3az BMepBble UCNONb30BA/MN Crie-
umanmuctol B CLUA ana 60pbbbl ¢ BpeanTenamm, yHnY-
TOXKAKOWMMK ypokan. CamLoB HAaCeKOMbIX MoABep-
raloT paguauMoHHOMY 00ayYyeHuto (cTepunusytoLlein
MOrNOWEHHOM A030M) 1 BbIMYCKAKOT B AMKYIO NPUPOAY.
Bo3pgeicTene m3nyyeHua, UCMoNb3yeTca ANA Crepu-
NN3aLMM MACCOBO Pa3BeAEHHbIX HACEKOMbIX, C TeM
4ToObl, COXPaHAA PENPOAYKTMBHOE NOBEAEHME, OHU
HEe MOMM NpPoM3BOAMTL MOTOMCTBO. [lo3a 0bayue-
HMA byaeTt nogobpaHa Takum 06pa3om, NpM KOTOPOM
CaMLibl COXPaHAT CBOK KOHKYPEHTOCMOCOOHOCTb B
eCTeCTBEHHbIX YCN0BUAX Nepes AMKMMU CaMLaMM.

AKTyanbHoCTb

TeppuTopua KasaxctaHa A0CTaToMHO 6onbluas (ae-
BATaA MO MAOWAAM M3 CTPaH MMpPA) M KOMapbl Mpu-
CYTCTBYIOT B ({ayHe Ha ero OBLMPHbLIX TEPPUTOPUAX.
Ha 6onblwein yacTu Tepputopun KAMMaT pe3Ko KOH-
TUHEHTaNbHbIN, C 6OMbWKMMK aMNAUTYAAMMU Temne-
patyp, netom Temnepartypa gocturaet +40-+50 rpa-
AyCOB, TEN/ble AOXAMW, BNAKHOCTb U PACNoNOKeHUe
KPYMHbIX rOPOA0B B pycnax pek obycnasnmsatoT 6n1a-
rONpUATHbIE YCN0BMUA ANA PA3MHOMEHMA KPOBOCOCY-
WMX HaceKombIX. MacwTabHOCTb M CNOXKHOCTL AaH-
HOM npobnembl 00YCNOBAEHA LUMPOKUM CMEKTPOM
onpeaensowmx GakTopos, TaKUX KaK 3KOCUCTEMHbIe
napameTpbl WM LMKANYECKME BO/HbI PA3MHONKEHMS.
CyliecTByeT BEpPOATHOCTHOE W3MEHeHMe PenpoayK-
TUBHOW 6MONOTMM HACEKOMbIX, 06YCNOBNEHHOE BCAEA-
cTBue 43-neTHeit aeAatenbHOCTblo CemmnanaTMHCKOro
UCNbITAaTENIbHOTO AAEPHOr0 MOJUTOHA, OKa3aBLUEM
KOMNEKCHOe BO3AencTBME Ha dnopy, dayHy u 340-
POBbE HACENEHWUA NPUNEraloWmX TEPPUTOPUIA TPEX
obnacteit KasaxcTaHa.

Apeanbl 0buTaHMA npeacTaBUTENEN CeEMENCTBA
Culicidae (komapbl) MpWUypoYeHbl K aKBATOPMAM
PeK, U Haubonblie CBA3AHbl C KPYMNHbIMKU pPEKa-
MW M aKBATOPMAMM O03Ep Pa3/IMYHOW BEAUYMHDI.
Hy)XHO OTMETUTb, B CPEAHEM TEYEHUM CaMoi Kpyn-
HOM BOAHOM apTepum KasaxcTaHa — pekn UpTbiw,

AdepHoe 0b6wecmeo KazaxcmaHa
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DEVELOPMENT
AND OPTIMIZATION
SIT TECHNOLOGIES

SC “Park of Nuclear Technologies” is mastering

and optimizing SIT (Sterile Insect Technigue)

technology in Kazakhstan to strengthen regional

biosafety and biosecurity by controlling the
reproductive activity of mosquito populations.
This technology was first used by specialists
in the USA more than half a century ago to
control pests that destroy crops. Male insects are
exposed to radiation (sterilizing absorbed dose)
and released into the wild. Exposure to radiation is
used to sterilize massively bred insects so that,
while  maintaining reproductive behavior, they
cannot produce offspring. The radiation dose will
be selected in such a way that males will retain
their  competitiveness in  natural  conditions
over wild males.

Relevance

The territory of Kazakhstan is quite large (the
ninth largest country in the world) and mosquitoes
are present in the fauna in its vast territories.
In most of the territory, the climate is sharply
continental, with large temperature ranges, in
summer the temperature reaches +40-+50 degrees,
warm rains, humidity and the location of large
cities in river beds cause favorable conditions for
the reproduction of blood-sucking insects. The
scale and complexity of this problem is due to a
wide range of determinants, such as ecosystem
parameters and cyclical breeding waves. There is a
probabilistic change in the reproductive biology of
insects due to the 43-year activity of the
Semipalatinsk nuclear test site, which had a
complex impact on the flora, fauna and health
of the population of the adjacent territories of three
Kazakhstan regions.

The habitats of representatives of the
Culicidae family (mosquitoes) are confined to the
water areas of rivers, and are most associated
with large rivers and water areas of lakes of
various sizes. It should be noted that in the middle
reaches of the largest waterway of Kazakhstan,
the Irtysh River, there are 15 species of the
genus Aedes, species of which are carriers of
Dengue fever. And this fact suggests that the
development of methods and the application of
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obutaer 15 Bmaos u3 poga Aedes, Buabl B cOCTa-
BE KOTOPOro, ABAAKTCA MEPEHOCYMKAMMU NINXOPALKM
[eHre. W 3TOT QaKT roBopuT 0 TOM, YTO pa3paboTKa
METOZ0B U NpUMeHeHue cnocobos 6opbbObl C Koma-
pamMu B 3TOM pervoHe 3no06ogHeseH. EWwé oaHum
M3 BaXHbIX MOMEHTOB B OpraHM3aLMM COBPEMEH-
HbIX METOAO0B KOHTPOAA YUCNEHHOCTM KOMapoB
CBA3aH C Ha/suMumMem B cpeaHem [MpuupTbillbe Ko-
MapoB poaa Anopheles (nepeHocuukoB Mans-
pUK), B 3TOM pPervoHe CyLecTBoBan A0 CepeuHbl
50-x rogos 20-ro cTonetTMa oyar 3Toh MHOEKUMUW.

B cpeaHem TeuyeHun WpTbiwa pacnonoKeHbl Hace-
NEHHbIe MYHKTbI Kak ropoaa Kypuatos, Cemen, Akcy,
Masnogap v Apyrue, N03TOMy NpeaynpexaeHune BCnbl-
LWEK TPAHCMMUCCUBHbIX 3a6071€BaHNIA NepeaaoLLMXCA C
y4yacTMeM KOMapoB BeCbMa aKTyanbHo. K obnactam ¢
OY€Hb BbICOKOW CTENEHb OMACHOCTM BO30OHOBAEHMA
ManApuUM OTHeCeHbl ANMATMHCKAA, TypKecTaHCKas,
Hambbinckaa u r.lUbIMKEHT, KO BTOPOM C BbICOKOM
CTeneHblo onacHocTM — KaparaHguHCKaa obnactb u
r. AImMaTbl, K TpeTben Co CpesHEeN CTENEHbIO — OCTalb-
Hble 061acTH, Kpome MaHrMCTayCKOK, rae OTCYTCTBYET
BO3MOXHOCTb MECTHOM Nepesadn Manapum.
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methods to control mosquitoes in this region is
actual. Another of the important points in the
organization of modern methods of controlling
the number of mosquitoes is associated with the
presence of Anopheles mosquitoes (malaria vectors)
in the Middle Irtysh region, in this region there was
a focus of this infection until the mid-50s of the
20th century. In the middle reaches of the Irtysh,
there are settlements such as the cities of Kurchatoy,
Semey, Aksu, Pavlodar and others, therefore,
the prevention of outbreaks of vector-borne diseases

transmitted with the participation of mosquitoes
is very important. Almaty, Turkestan, Zhambyl
and Shymkent are classified as regions with a
very high risk of malaria resumption, Karaganda
region and Almaty are classified as the second
with a high risk, and other regions, except for
Mangistau, where there is no possibility of local
transmission of malaria.

Some species of Culex mosquitoes carry
the causative agents of Japanese encephalitis
and tularemia, and as you know, the tularemia
vaccine is given to children from 7 years old.

HekoTtopble Buabl kKomapos Culex asnstoTca nepe-
HOCYMKaMM BO30OyauTENel ANOHCKOro aHuedanuTa u
TYNAPEMMU, 3 KaK M3BECTHO BAKUMHA OT TyAApemuu
CTaBATCA AETAM OT 7 NeT. BbICOKMIA PUCK 3apakeHus
nmeetcs B 3anagHo-KasaxctaHckol, BocTouHo-Ka-
3aXCTaHCKOM, ANMaTUHCKOM, AKTOUHCKOW, [laBno-
Aapckoin obnactax. MpumeHeHne TexHonoruu SIT no-
3BONUT BECTU NpPOdUAAKTMYECKMe paboTbl MPoOTMB
BCMbIWKK TYNAPEMUN, TaK KaK MPUPOAHbIE oYaru Ty-
NAPEMUN UMEIOTCA NPAKTUYECKM Ha BCEWN TeppPUTOPUM
KasaxctaHa, MX 3NM300TMYECKAA aKTUBHOCTb €Xeroa-
HO NOATBEPKAAETCA OOHAPYKEHMEM 3HAYUTEbHOrO
YMCNA NMONOXKUTENbHBIX Ha Hanuune Bo3byguTens Ty-
nApemum npob oT nepeHoCcYMKoB 601e3HM.

Tak)Ke B CBA3M C pPa3BMTMEM MACCOBOrO TypM3Ma,
MHTEHCUOUKALMEN MUTPALMOHHBIX NPOLLECCOB, Aeno-
BbIX M TOPrOBbIX CBA3EM €CTb PUCK 3aBO3HbIX 300HO3-
HbIX BUPYCHbIX MHOEKLMIA M3 TPONMUYECKMX M cybTpo-
MUYECKMX CTPaH MMUPA B HEIHAEMWYHbLIE PETUOHDI.
Ocoboe BHMMaHWME NPUBAEKAIOT MHOTOYMCAEHHbIE
MMNOPTMPOBAHHbIE Cy4an anxopagku enre. Cayyvan
3apakeHua [eHre Habnoganncb U cpeam KasaxcraH-
LLeB, KOTOPble BO3BPALLANUCh C OTAbIXa. 33 NocnegHue
A,Ba rofla AecATb 0TeYECTBEHHbIX TYPUCTOB 3apPa3namnch
[enre. Kak “3BecTHO, BO BpemA BCMbIWKK Nepesaya
BMpYCa OT BONbHbIX NtoAei 340POBbIM OCYLLECTBAA-
eTcA 4Yepe3 yKycbl Komapos Buaa Aedes. Hemano-
BaXKHbIM ABNAETCA M CHUNKEHWE NoNynAuuiA KOMapos,
NyTEM NpUMeHeHua TexHonorui SIT, uTo npuBeaéT ot
OTKa3y OT XMMWUYECKMX NeCTULMUAO0B, TEM CaMbIM CHU-
3MB BpPeLHOE BO3AEeMCTBME Ha OKPYKatoLLyto cpesy. Ha
NOCTCOBETCKOM MPOCTPAHCTBE OAHOM W3 NepBbIX Hay4a-
Na peann3oBbIBaTbCA 3e1EHAA IKOHOMMKA B Kasaxcra-
He. MpoeKT cooTBeTCTBYET YTBEPKAEHHOM B 2013 roay
ManCKMM yKa3om lMpe3naeHTa Pecnybankm KasaxcrtaH
rocyfapcTBeHHoW KoHuenuuu no peannsauum npuH-
LLMNOB 3eNEHON 3KOHOMUKHN. TexHonorua SIT He BansaeT
Ha 9KOCKUCTEMY, NOCKOANLKY SIT He BBOAMT B aKOCUCTEMY
HEMECTHbIe BUAbI. ITa METOAMKA bBblNa BbICOKO OLEHE-
Ha B CLUA 3a ee 3KON0OrMYecKne XapakTePUCTUKK: OHa
HEe OCTaB/IAET HMKAKMX OCTAaTKOB M He OKa3blBaeT (nps-
MOT0) HeraTMBHOIO BO3AEMCTBMUA Ha HETAPreTUPOBaH-
Hble BUAbI. ITOT MeToZ, Oblal BbICOKO OLEHEH ObIBLLMM
MUHUCTPOM cenbckoro xo3anctea CLUA Opsunnom
®prMeHOM Kak «Befnyaillee IHTOMONOrMYeCKoe fo-
cTvxeHune 20-ro Beka».

AdepHoe 0b6wecmeo KazaxcmaHa
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There is a high risk of infection in West Kazakhstan,
East Kazakhstan, Almaty and Aktobe, Pavlodar
regions. The use of SIT technology will make it
possible to carry out preventive work against
the outbreak of tularemia, since natural foci of
tularemia are found almost throughout the
territory of Kazakhstan, their epizootic activity
is annually confirmed by the detection of
a significant number of samples from vectors of the
disease positive for the presence of the tularemia
causative agent.

Also, due to the development of mass tourism,
the intensification of migration processes, business
and trade relations, there is a risk of imported
zoonotic viral infections from tropical and subtropical
countries of the world to non-endemic regions.
The numerous imported cases of Dengue fever are
of particular concern. Dengue infections were also
observed among Kazakhstan is who were returning
from vacations. Over the past two vyears, ten
domestic tourists have contracted Dengue. As you
know, during an outbreak, the transmission of the
virus from sick people to healthy people is carried
out through the bites of the Aedes mosquito.
It is also important to reduce mosquito populations
through the use of SIT technologies, which will
lead to the abandonment of chemical pesticides,
thereby reducing the harmful impact on the
environment. In the post soviet space it is one
of the first to start realizing a green economy in
Kazakhstan. The project complies with the state
Concept on the implementation of the principles
of a green economy approved in 2013 by the May
decree of the President of the Republic of Ka-
zakhstan. SIT technology does not affect the eco-
system because SIT does not introduce non-native
species into the ecosystem. This technique has
been highly regarded in the USA for its environ-
mental performance: it leaves no residue and does
not (directly) negatively impact untargeted spe-
cies. This method was praised by former US Secre-
tary of Agriculture Orville Freeman as «the greatest
entomological achievement of the 20th century».

Since the project is environmentally friendly,
it will reduce the fear based on multiple exag-
geration of the importance of radiation risks in
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MOCKONbKY MPOEKT ABAAETCA 3KONOrMYecku 6eso-
MacHbIM TO NO3BO/IMT YMEHbLIWTb 60A3Hb, OCHOBAHHO
Ha MHOTFOKPaTHOM MpeyBeNMYEHUN 3HAYEHNUS paaua-
LLMOHHbIX PUCKOB B CPABHEHWUM C APYTMM TEXHOTEHHbIM
M aHTPOMOreHHbIM yliepbom, TeM cCaMbiM NOAHMMAS
VUMUK PAAMALLMOHHbBIX TEXHONOTUMN.

Peanusauus npoekra

[OTOBUTCA KOHKYPCHAA AOKYMeHTaLmMA npoekTa «Oc-
BOEHMe 1 onTumm3auma TexHonorum SIT B KasaxctaHe
[ANA YKPEnneHua pernoHanbHon 6nobesonacHoCTn u
61o3aWwnTbl NYTEM KOHTPOAA PENPOLYKTUBHOM aKTUB-
HOCTM MONYNALMIA KPOBOCOCYLUMX ABYKPbIALIX» ANA
nofayn 3asaBkM B MexayHapoaHbI HayyHo — TexHu-
yeckuit LeHtp (MHTL).

Kpome Mapka AAEPHbIX TEXHONOTMA B MNpPOEK-
Te NPUMMyT y4yactTue 3HTOMonornm u3 [aBnogapckoro
[ocypapcTBeHHOro YHusepcuteTa M Kasaxckoro Ha-

unoHanbHoro MHctutyta 3awmtol u KapaHtuHa Pac-
TEHWW, POAM KOTOpbix OyayT B MpoekTe passese-
HMA KOMapOB, 3HTOMOJIOTUYECKUA MOHWUTOPUHT WU
NOEHTUOUKALMA BUAOB NO MOPQONOTUYECKMM MpK-
3HaKam. Takke waeHTMOUKAumMA OyaeT NOATBEpPXK-
[4aTbCA NYTEM TeHETUYECKMX METOA0B ANA WUCKALO-
YyeHna OwunbOK BMAOB-ABOVHUKOB MNPU  CXOKMX
MOPQONOrMYECKMX MpPU3HAKAX. [eHeTUYeCKUMKU Me-
TOZAMM UCCNeA0BaAHMA 3aiMyTCA cneuuanuctbl «MH-
cTuTyTa PagmaumoHHoM besonacHoCTM U 3Konorum»
HauuoHanbHoro flgepHoro LleHTpa Pecnybankm Ka-
3axctaH. OCHOBHOM MX 3agauver byayt nabopatop-
Hble WUCCNeA0BaHMA XPOMOCOMHbIX abbepaumin, yTo
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comparison with other technogenic and anthro-
pogenic damage, thereby raising the image of
radiation technologies.

Project implementation

The tender documentation of the project
«Development and optimization of SIT technology
in Kazakhstan to strengthen regional biosafety
and biosecurity by monitoring the reproductive
activity of populations of bloodsucking Diptera»
is being prepared for filing an application with
the International Science and  Technology
Center (ISTC). In addition to the Park of Nuclear
Technologies, entomologists from Pavlodar State
University and the Kazakh National Institute for
Plant Protection and Quarantine will take part in
the project, whose roles will be in the mosquito
breeding project, entomological monitoring and

species identification by morphological charac-
teristics. Also, identification will be confirmed
by genetic methods to exclude errors of sibling
species with similar morphological characteristics.
Specialists from the Institute of Radiation Safety
and Ecology of the National Nuclear Center of the
Republic of Kazakhstan will be engaged in genetic
research methods. Their main task will be labo-
ratory studies of chromosomal aberrations, which
will allow assessing the degree of exposure
to ionizing radiation and a more accurate deter-
mination of the absorbed dose.

Within the project, there is interest in develop-

NO3BONWT OLLEHUTb CTEMEHb BO3AENCTBUA MOHU3UPYIHO-
LLEro U3nyyeHns n bonee TOUHOE ONpeseseHne Norno-
LWEHHOM 03bl.

B pamKkax npoeKkTa ecTb MHTepec K pa3paboTkam
KomnaHumn «Senecio-Robotics», 3aHMMmatouleiica cos-
AAHWEM YHUKANbHOTO MYNbTUNAATGOPMEHHOMO pe-
LWEHWUA, WUCMONb3ytowWwero rnybokoe obyyeHue Aans
KnaccuduKkaumm nona Bmecte € POBOTOTEXHMKOW
M aBTOMaTM3aUMen AN COPTUPOBKU U YMaKoB-
KW K KOHTponMpyemomy Bbinycky. Hosoe pelue-
HMe KomnaHuu «Senecio-Robotics» OCHOBaHO Ha
MOAYNbHOM NOAXOAE, YTO MO3BOAAET YBEAUYMTb
NPOW3BOAMTENbHOCTb COPTUPOBKM B COOTBETCTBMUM
c Tpebyemon nponyckHoM cnocobHocTblo. [ocTu-
raa YpesBbl4aHO BbICOKOW TOYHOCTM (COTNACHO MC-
TOYHMKaM A0 99,9%), KomnaHua Senecio-Robotics»
IP Take OXBaTbiBAaeT KaaccuMKaLMio M COPTUPOB-
Ky B3POC/bIX KOMapoB MpW HU3KUX TemnepaTypax,
yto obecneynMBaeT MX HenoABWMMKHOCTb. Komapbl
TPAHCNOPTUPYIOTCA K KNACCUPUKALMOHHBIM U pPobo-
TU3MPOBAHHbIM COPTMPOBOYHBIM CTaHLUMAM, B KO-
TOPbIX MCMO/Mb3YyeTca Kaaccuuyeckas obpaboTka M3o-
OpaKeHUn N UCKYCCTBEHHbIN MHTENNEKT, TaKue Kak
rnybokoe obyuyeHue. Kaxablii OTAENbHbIA KOMap pe-
rMCTPUPYeTca AN obpaTHOrO OTCAEXMBAHMA, UcChe-
AYETCA U MAEHTUOULMPYETCA KaK Camel, AU CaMKa.
Mocne KnaccMdUKaLmMM CaMKM YAANAOTCA C MOMO-
Wbl0 POOOTU3MPOBAHHBIX PYK MAKM C MOMOLLBID Na-
3epa. Mocne TOro, Kak Ha KOHBeWEepPHOW cucTeme
OCTalOTCA TOMbKO CaMLbl, MX NepemeLlatoT Ana yna-
KOBKM Ha CNeayroLyto CTaHumio. Ha BbIXoAe BbiMycK-
Hble KapTPUAXKM, 3aNONHEHHbIE CTEPUAbHLIMU CaM-
LaMM KOMapOB, YNaKOBbIBAKOTCA BMECTE, rOTOBble K
OTNpaBKe M BbINYCKy Nt060M U3 cUCTeM BbinycKa: bec-
NUNOTHBIA NeTaTeNbHbIA annapaT, Ha3eMHbI TPaHC-
NOPT UM CAMONETI.

ByayT npoBeseHbl paboTbl N0 coO3aHMI0 HeobXxoaM-
MOT0 MMKPOKAMMATA B MOMELLEHUN depMbl MO pas-
BefleHu0 Komapos. byaet cospgaHa MNC npoekTta gaa
TEPPUTOPUM BCEN CTPaHbI Ana bonee ya06HOr0 MOHM-
TOPWHTA M OLLEHKM POCTa NONYAALMIA KOMapOB.

Mo OKOHYaHMIO NpPOeKTa byaeT MoAroToBAEHa Me-
TOJONOTUA U MPeLsoXKeHMe K  YNOJHOMOYEHHbIM
NPaBUTENbCTBEHHbIM OpraHam ANA BHECEHUA Tex-
Honoruum SIT B NnepeyeHb meToaoB 6opbbbl C Haceko-
MbIMW  ABNAIOWMMUCA NEPEHOCYMKAMM UHOEKLMOH-
HbIX 3360/1€BaHNIA M HACEKOMbIMW BPEAUTENAMMU CENb-
CKOro X03AMCTBa.

A3am HypKacumos,
nAar
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ments of the “Senecio-Robotics”  company,
engaged in the creation of a unique multi-
platform solution that uses deep learning for floor
classification along with robotics and automation
for sorting and packaging, for controlled
release. The new “Senecio-Robotics” solution is
based on a modular approach to increase sorting
performance in line with the required throughput.
Achieving extremely high accuracy (up to
99.9% according to sources), “Senecio-Robotics”
IP also encompasses the classification and sorting
of adult mosquitoes at low temperatures to keep
them stationary. Mosquitoes are transported
to classification and robotic yards, which
use classical image processing and artificial
intelligence  such as deep learning. Each
individual mosquito is recorded for backtracking,
examined and identified as either male or female.
After classification, the females are removed
with robotic arms or with a laser. After only
males remain on the conveyor system, they
are moved to the next station for packaging.
At the exit, release cartridges filled with sterile
male mosquitoes are packaged together, ready
to ship and release any of the release systems:
unmanned aerial vehicles, ground vehicles, or
airplanes.

Work will be carried out to create the necessary
microclimate in premises of the mosquito
breeding farm. A GIS project will be created
for the entire country for more convenient moni-
toring and assessment of the growth of mosquito
populations.

At the end of the project, a methodology and
proposal will be prepared for the authorized
government bodies to add SIT technology
to the list of methods for controlling insect vectors
of infectious diseases and insect pests in agri-
culture.

Azat Nurkasimov,
PNT
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YM3: TEK A/IfA!

- bi3 Ynbi memannypausnsiK 3aybimblH MAKMaH mymamel3 Oen ceHOipeim Kenedi. byn
KaszakcmaHOa faHa emec, anemOe Oe bipezell KacinopelH. KazamomeHepKacinmiy Heziszi
6u3sHeci eHdipicneH 6atinaHeicmel 60s1ca 0a, yPAHHbLIH 3USMKeEPAIK KYpam MeH ypaHHbIH Kalima
eHOenyi — byn mek «YM3» AK, — baybip:kaH Ubpaes, «KazaTomeHepkacin» YAK» AK agponbik-
OTbIH LyKAbl BOMbIHWA H6ac AMPEKTOPSI.

bepunnuit eHpajpici

M3» AK Eypoatom fanbimgapbiMeH aHe ITER kobanapaaH KeWiHri GeniriHae AOCTacTbiFbl Aamy-

pa. KIT (fepmaHna) mamaHaapbl OCKEMEH KanacblHAA CbIHAK JKYPridy YWiH KacanfaH bepunaung Tu-

TaHHaH »acanfaH OyWbIMHbIH, canacbliH Kofapbl Oafanagpl. Mofapbl TemnepaTypa canacbiHAafbl

bepunnuingeH oanaekamaa Kofapbl b6yn KaHa KypblabiMablk MaTepuan DEMO  Tepmosgponbik

PeaKTopbIHbIH, bpuaepnepiHae (TpUTUIA Ke3aepi) HeWTpoHAAPAbl KeOeWTy YWiH KOoNAaHblNybl Kepek.
«YM3» AK fblAbiMX OpTa/bIfbIHbIH, KOCNapblHAa — 6epunnua TUTaHHaH KacanfaH B1OKTapabl TEPMOLMKAAIK
CbIHAKTaH 6TKi3y aHe bepunnng xpombiHaH 610KTapAbl any 6oiibiHLWa XKymbicTap 6ap.

HaKkplHAa Kofapbl nervpneHreH GepuanuiA KonacblHaH  KacanfaH  WbIObIKTapaAbl  GHAipicKe KO
LWbIFAPbINATBIH  ©HIM HOMEHKNATYPaCbiHbIH, KEHEtoiHe bIKNan eTTi aHe 6epunnuMin KonacblHaH KacanfaH
eHimai Eypona meH TM/], engepiHiH, HapbIKTapbIHA XKbI/IKbITY MYMKIHAITH KEHEeWTTi.

BMbINFbI XKbibl KaHA METann eHAey KabAbIKTapblH CaTbiM any KaHe OpHATy KyTinyae, byn eHiMainikTi
apTTbipyFa *KaHE WbIFapblNaTbIH OHIMHIH, CanacblH apTTbipyFa MyMKIHAIK Bepesi.

TaHTan eHpjpici

2019 xbinfbl Il TOKCAHAA TaHTaN KOHLEHTPATbiHA OafaHblH, TypakTaHybl b6acTanybl aHe IV TOKCaH iwiHae
10% ecyi TaHTan HapbIFbIHbIH KanmnblHa KenTipinreHiH kepcetedi. 2019 KbinablH COHbIHAQ KaCiNOPbIH
TaHTaN eHIMAEPIHIH 6apAbIK HEri3ri TYTbIHYLWbIAAPbIMEH KeniciMmLwapTTap *Kacagpl.

Kasipri yaKkbITTa eHAipic TaHTan[aH KacanfaH eHimaepre (KyWmanap, YHTaKTap, *ainak aHe [eHrenek
unek) 2020 XKblnFa apHaiFaH TancblipbICMEH TONbIK KeJIeMAe KaMTaMachl3 eTinreH.

Kasipri HapbIKTbl CaKTay *KoHE KaHa OTKi3y HapbIKTapblH Urepy YLWiH ofapbl KOCbIAFaH KyHbl 6ap eHima,:
naWganaHy KacueTTepiHe KaTaH TananTapbl 6ap (aCTbIKTblH, MMKPOKYPbINbIMbIHBIH, TEKCTYPablAbIFbIHbIH
TOMEHAeYiMeH, OOWNbIK KaHe KenaeHeH OafbITTapAafbl MNEKTIH MeXaHMKaNbIK KacMeTTepiHiH, aKcapybIMeH)
TO3aHAAHAbIPY  HblCAHANapblHA  apHanfaH  falblHAAManap, TaHTaAZaH  KoHe  MOAMPMKALMANAHFaH
UTTPUILEH KacanfaH HMOBUI Tacnanapbl MeH GponbranapbiH OHAIPY KaxKeT.

On ywWwiH TaHTan eHAipiciHae wWinge-Tambi3  ainapbiHAa
MoHTaxAanbin, 2020 KbiAAblH  KeATOKCaHblHAa — MacKeyaiH,
«BAK3TO FbINbIMU-BHAIPICTIK KaCinopHbI» WblFapfaH
KaHa BaKyymAplK KOfapbl TeMnepaTtypanbl NewWTi iCKe Kocy o-
cnapnanyga. byn «YM3» AK-ma TaHTan eHAipIiCiH KaHFbIPTY
OOMbIHLIA MaHbI3bl KE3EH.

YpaH eHgipici

YpaH eHaipiciHae KypamblHAA Kofapbl 6albiTbinFaH  ypaH
(KBY) 6ap cayneneHbereH AAPONbIK  MaTepuanapl  KaiTa
eHAey OOMbIHWA XymbicTap Kyprisinyae. KP fblabiMKM A4p0NbIK,
optanbifbiHaa (¥AO) 6onfaH MMNyNbCTi rPaduTTi  pPeakTopabiH
(UFP)  MBY U-235 M30TOMbIH  CYWbIATY  apKblabl  TOMEH
GanbiTbinFaH  ypaHfa eHgenedi. byn TexHonorua  aBTOPAbIK
bonbin  Tabblnagbl kaHe YM3  fblibIMKM  OPTA/bIFbIHbIH, - YpaH
3epT-XaHACbIHbIH MaMaHZapbI 33ipaereH.

HaHfFblpTy  KoOanapblHa  coikec  TabneTka  eHAipiciH
TEXHUKA/bIK, ~ KaWTa  ’KapaKTaHAbIpY Kypin  »KaTblp.  ByriHri
TaH4a Tabnetka eHiMAepiH eHAipyre apHanfaH  BacTankpl
WKKI3aT — ypaH rekcapTopuaiHii, OynaHybiHbIH, €Ki YALbIFbI
KaHFBIPTbINAbI, KaHa Terictey CTaHOrbl MeH MNAaHeTapAbIK-LIHEK
apanacTbipFbillbl OPHATLIAABI, MPECC-YHTAK AaublHAAYAbIH, KaHa
wenici icke Kocbingbl. COHFbl Kafam TabneTKanapAplH CbIPTKpl
TYPIH »K9HE reoOMeTPUANbIK ©enWemaepiH aBTOMATTAaHAbIPbINFAH
Bakplnay KeniciH  opHaty  60nagbl.  MKyMbICTbIH,  asKTanybl
OCbl KbINAbIH, KENTOKCaH aibiHaa 6onafbl, COAaH KeliH op-
HaTbINFaH XabAbIKTbl cepTUdUMKATTay NPOLLECi XKyprisineai.

3aybIT *KblAblHA KyaTbl 6 000 TOHHA ypaHHbIH, TabUFU ypPaHHbIH,
Wana TOTbIFbIHbIH, aHa apduHaAXKAbl GHAIPICIH Kypy MKeHiHaeri
obaHbl icke acblpyabl ocnapnan otbip. 2020 biibl KobaHbIH
TEXHUKANbIK-9KOHOMMKANbIK,  HEeri3gemeci  yakinetti opraHgapra
Kenicyre *ibepingi, cogaH KeliH Be4OMCTBOAAH TbIC KeLeHAi capan-
TaMa XyprisinetiH 6onaabl.

Yn6i-BK,

EH ipi wuHBecTUUMANbIK Xoba — «Ynbi-KBK» MLWC. KyaTbl
¥biibiHa 200 TOHHA Kby 6eneTiH  Kypactbipmanap  (MBK)
eHAipici» icke acblpy Kanfacypa. KobaHbl ecentey 2018
KbInFbl 6 KenTokcaHZa — «KasatomeHepkacin»  YAK»  AK
LMPEKTOPNAP KEHeCi MHBECTULMANDLIK KoDaHbl «AHbIKTay» Ke-
3eHiHeH «lcke acblpy»  Ke3eHiHe Kewipy Typanbl wWewim
KabblnparaH ke3ge 6acTtanbl.

AdepHoe 0b6wecmeo KazaxcmaHa
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Kasipri yakbITTa KypblIbiC-MOHTAX KYMbICTAapbl AAKTaNAbl, KbiTau
abAbIKTapbl  OPHATbINAbLI, ONAPAbIH, iWiHAeri €eH  MaHbI3AbIChI:
€Ki KaKTbl  HYKTeNiK  [dHeKepney  poboTbl,  KOOPAMHATaNbIK
e/lley MaluHackl aHe MBK kacay enici. byn bipniktepai
iCKe Kocy-peTTey npoueci askTanyga, Framatome TanantapbiHa
TONbIK COMKEC Ke/lreHre AeWiH eHIM CamnacblH KaKCapTy KyMbICTapbl
Kanfacyga.  TB3I/ BHAIPICIHIH  dpaHLy3-HEMIC-aMePUKAHAbIK
KENici KoHe KbiTall eHAIpiCiHiH, 6aKblnay MyHapacbl OpHaTbIA-
Abl.  bipak 6yn KabablKTbl iCKE KOCY-KOHAEY KYMbICTapbl ani
6actanfaH Kok. KopoHaBMPYCTbIK NaHAEMMA 63 Ty3eTyNepiH eHri3ai:
WweTenaik MaMaHZap yakpITbIHAA Kene aiMagpl.

«Yn6i-XKBK» XLWC cana meHepkmeHTi Kyieci Framatome ¢paH-
Ly3 KOMMNAHWACbIHbIH, ~MaMaHAAPbIMEH  KAWbIKTaH  CepTUPMKAT-
TaygaH eteni. byn Oykin anem 6GOMbIHWA LWeKTeynep Ke3eHiHae
KalbIKTaH cepTUduMKaTTay 60MbIHWA anfawkbl biperen Taxipube.
BubinFbl  KbiAbl  anfblH  ana  CepTUPMKATTAy MPOLECIH Kyprisy
)KOCMmapnaHyaa: OTblH TabneTkanapbiHbiH, MMUTaTOpnapbl 6ap MKBK
MoAeNbAepiH Whifapy ywwiH TBI/T aHe MMBK eHAIpiCiHIH TEXHONOTUANDIK
pexumaepiH TaHaay. pouecc neH eHiMAi TYMKiNiKTI cepTuduKaTTay
Keneci Xblabl }ocnapaaHyaa.

3ayb|'m>u<, fbl/IbiM

Ynbi  MeTannypruanbik — 3aybiTblHAA  fFblAbIM ~ MEH  BHAIPICTIH,
MHTErpaumscbl-6acbiMapikTa. YM3 fbinbiMM OpTanbifbiHbiH, (FO) ma-
MaHAapbl 9pAanbIM  Ken QYHKUMANbI PEXUMAE KYMbIC iCTerai:
aBTOP/IbIK, TEXHONOTMANAPAbLI 33ipNensi, e3iHAIK KyHblH TOMeHZAETY,
OHIMHIH, Bacekere KabinetTiniriHiH Kofapbl [AeHreiH KamTamachbi3
eTy  TacingepiH Tabadbl, lWMKi3aT  06aszackl  macenenepimeH
allHanbicadbl, OHIM MeH 6eHAipic npouecTepiHiH  3KONOTUANBIK
napameTpAEepiH KaKcapTadbl, OHIMHIH, *aHa TypAepiH asipnena,.

AKknaH albiHbiH,  COHpiHAA Hyp-CyntaHga fbiabiMmM  OpTanbik,
eKingepiHit, «Hasapbaes YHusepcuteti» [J6BY MamaHzapbiMeH Kes-
Aaecyi eTTi.

Ic-wapaaa HazapbaeB yHUBEPCUTETIHIH, MHHOBALMANBIK KNaCTEPiHIH
bipHewe MaTepuanTaHy KaHE  XMMMANbIK  3epTXaHaNapbiHbIH,
3epTTey  KOHe  annapaTtypanblk  MYMKIHAIKTEpi  TaNKblAAHAbI.
HaTuKeCiHAe bIHTBIMAKTACTbIK, Typanbl LewiM KabbingaHabl. Aran
aliTKAaHZ4A, MaTepuanTaHy CcanacbiH4Ad MyHAAW ©3apa  iC-KMMbIN
YM3 eHimAaepiHiH, canacbiH aKCapTyfa KOHE OHbIH XaHa TypaepiH
asipneyre cepniH bepea;.

SAP: busHecti TpaHchopmauuanay

TpaHchopmauma  bargapnamacbl  aacbiHaa  «YM3»  AK  SAP
ERP Kyineci eHrisinyme. MaHa ecenke any KyWEeCiH eHrisy
«KasaTomeHepkacin» YAK» AK-meH OGipnecin  bBipbiHFaih  ecen-
Ke any nnatdopmacbiHa KoHE TMICIHWE ecenTiNiKk  HbiCaHbIHA
Kewy MiHAeTiH weweni. Kasipri yaKkbiTTa nanganaHywbinap-
Abl  OKbITY KYprisingi, KyieHi Kabbingay TecTineyi 6enceHai
KYPri3inyae oHe eHiMAi opTafa Kewwipy YWiH AepekTepai AanbliHAAY
OoVibIHLLA }KYMbICTap XKyprisinyae.

AHHa YymuHa,
YmM3

AdepHoe 0b6wecmeo KazaxcmaHa
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YM3:
TO/1IbKO BMEPEA!

— Xovy eac ysepums, Ymo Mel 20p0UMCA Yb-
OUHCKUM Memanaypauyeckum 3a8000M. 3mo
YHUKaMbHOe npednpuamue He mosbKo 8 Ka3ax-
cmaHe, Ho u 8 mupe. M nycme ocHosHoOU bu3Hec
Kasamomnpoma cesasaH ¢ 0obeiyell, uHmensnex-
myasnbHbIU cocmas u nepepabomka ypaHa —smo
uckntoyumensHo AO «YM3», — baypaH Ubpaes,
[NaBHbIA AMPEKTOP MO AAEPHO-TOMUBHOMY LiM-
Kny AO «HAK «Kasatomnpom».

bepunnuesoe npon3soacTBO

asBumBaeTca cogpyxectso AO «YM3» ¢ yyeHbIMu
n3 EBpoaToma M B YacTM nocienytolumx nocne
ITER npoekTos. Cneumanuctbl KIT (Ffepmanus)
BbICOKO OLEHW/IN Ka4yecTBO U3aenma us bepun-
MAa TUTaHa, U3roToBaeHHOro B YcTb-KameHoropcke
ANA  NPOBEAEHMA WCMbITaHWMA. ITOT HOBbIA  KOH-
CTPYKLMOHHbIA MaTepuan, HAMHOMO NpPeBOCXOAA-
Wwnin Gepunnnini B 061aCTM BLICOKMX Temnepatyp,
NnpeanonaraeTca WCNOMb30BaTb ANA Pa3MHOXKEHUSA
HEWTPOHOB B Bpuaepax (MCTOYHUKAX TPUTUA) TEPMO-
AafepHoro peaktopa DEMO. B nnaHax Hay4YyHOro ueH-
Tpa AO «YM3» — nposefeHne TeEPMOUMKANYECKUX UC-
NbiITaHW 6NOKOB U3 Bepunnnaa TMTaHa u paboTbl No
nonyyexunto 610KkoB 13 bepunnnaa xpoma.

HenaBHAA NOCTaHOBKA Ha NpPOWM3BOACTBO MNpyT-
KOB M3 BbICOKONErMpoBaHHOW bepunnnesoin OGPOH-
3bl  CNOCO6CTBOBANA PACLIMPEHUIO HOMEHKAATYPbI
BbIMYCKAaEMOM NPOAYKLMM U PACIMPUI0 BO3MOXKHO-
CTW NPOABUTIaTb NPOAYKLMIO U3 Bepunnnesoin 6POH3bI
Ha pblHKK EBponbl v cTpaH CHI.

B 3TOM rogy oxupaetca 3aKynka M yCTaHOBKa HO-
BOro meTannoobpabaTbiBatoliero 060pyL0BaHNSA, YTO
NO3BONUT YBEMYUTb NPOM3BOAWUTENBHOCTb M MOBbI-
CUTb KaueCTBO BbIMyCKaeMo NpoayKUUK.

TaHTanoBoe NPoOM3BOACTBO

HavaBwasnaca ctabunmsauma UeH Ha TaHTaNOBbIN
KoHueHTpat B Il kBapTane 2019 roga n 10% poct B
TeyeHne [V KBapTana roBopAT O BOCCTAHOB/EHWM
pblHKa TaHTana. B koHue 2019 roga npeanpuatvem
ObINN 3aK/NHOYEHBI KOHTPAKTbI CO BCEMM K/HOYEBLIMU
noTpebuTenamun TaHTaN0BOW NPOAYKLMMN.

B HacToAWwMA MOMeEHT npou3BoAcTBO obecne-
YEHO 3aKa3aMM Ha NpPOAYKUMIO M3 TaHTana (cauT-
KM, NOPOLIKM, NAOCKMIA W KPYblA NpPOKaT) Ha
2020 rop B nonHOM obbeme.
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AdepHoe obwecmso KazaxcmaHa
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UMP:
ONLY FORWARD!

- | want to assure you that we are proud of
the Ulba Metallurgical Plant. This is a unique
enterprise not only in Kazakhstan, but also in
the world. And even though the main business
of Kazatomprom is associated with mining,
the intellectual composition and processing of
uranium is exclusively JSC “UMP”, — Baurzhan
Ibrayev, Chief Director for the Nuclear Fuel Cycle
of JSC “NAC Kazatomprom”.

Beryllium production

he cooperation of JSC “UMP” with scientists

from Euratom is also developing in terms of

projects that follow after ITER. KIT (Germany)

specialists highly appreciated the quality of the

titanium beryllide product manufactured in Ust-
Kamenogorsk for testing. This new structural material,
far superior to beryllium at high temperatures, is
supposed to be used for neutron multiplication in
breeders (tritium sources) of the DEMO fusion reactor.
The plans of the scientific center of JSC “UMP” are to
conduct thermocyclic tests of blocks from titanium
beryllide and work on obtaining blocks from chromium
beryllide.

The recent launch of high-alloy beryllium bronze
rods has expanded the range of products and expanded
opportunities to promote beryllium bronze products
to the European and CIS markets.

This year, the purchase and installation of new
metalworking equipment is expected, which will
increase productivity and improve products quality.

Tantalum production

The commenced stabilization of prices for tantalum
concentrate in Q3 2019 and 10% growth in Q4 indicate
a recovery in the tantalum market. At the end of 2019,
the enterprise signed contracts with all key consumers
of tantalum products.

At the moment, production is provided with orders
for tantalum products (ingots, powders, flat and round
rolled products) for 2020 in full.

To preserve the existing one and develop new sales
markets, it is necessary to produce products with
high added value: blanks for sputtering targets, tape
and foil made of tantalum and niobium modified with
yttrium, with stringent requirements for operational
properties (reduced texture of grain microstructure,
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[na  coxpaHeHMA  cyllecTBylowero W  ocsoe-
HMA HOBbIX PbIHKOB CObITa HeobxoaMmo npous-
BOAWTb MNPOAYKUMIO C  BbICOKOW A06aBneHHOM
CTOMMOCTbIO: 3arOTOBKM A7 MWLLEHEWH HanbINeHus,
NEeHTY U GoNbry M3 TaHTana U HMObUA moanduLmpo-
BAHHOIO UTTPUEM, C KECTKUMM TPeOOBAHMA K IKCMNY-
aTaLMOHHbIM CBOWCTBAM (CHUMKEHHOM TEKCTypUpO-
BAHHOCTbIO MMKPOCTPYKTYPbl 3€pHa, YAyYLEHHbIMM
MeXaHMYeCKMMM CBOMCTBAMM NPOKaTa B NPOAO/bHOM
M NONepeyHOM HanpasneHuaAx), Kotopble B 60/b-
Wen cTeneHW 3aBMCAT OT MapameTpoB TepMoobpa-
6oTKM.

[lna 3TOro Ha TaHTaN0OBOM MPOW3BOACTBE NNAHM-
pyeTca CMOHTMPOBATb B WONE-aBryCcTe M 3anyCTUTb
B 3Kcnayataumio B Aekabpe 2020 roga HOBYHO BaKy-
YMHYIO BbICOKOTEMMNEPATYPHYO Neyb, W3roTOB/EH-
HYIO  MOCKOBCKMM  «Hay4yHO-[lpon3BOACTBEHHbIM
Npeanpuatnem BAKITO». 3To BaXkHbIA 3Tan no mo-
AepHu3aumm TaHTanosoro nponssoactsa A0 «YM3».

YpaHoBOe NpoU3BOACTBO

Ha ypaHoBom npowv3soacTBe Beaytca paboTbl Mo
nepepaboTke Heobny4eHHOro ALEPHOr0 MaTepua-
Na, COAEPKALLEero BbICOKOObOraleHHbI ypaH (BOY).
BOY wumnynbcHoro rpadutoBoro peaktopa (UrP),
KOTOpbIA Haxoaunca B HayyHOM AgepHOM LEeHTpe
(HAL) PK, nepepabatbiBaetca B HW3KOObOOraLleH-
HbI ypaH nytem pa3basneHus usotona U-235. [aH-
HaA TEXHONOrMA ABNAETCA aBTOPCKOW M pa3paboTa-
Ha cneuuanuctamm nabopatopum ypaHa Hay4HOro

ueHTpa YM3.
CornacHO npoeKkTam N0 MOAepHM3auun uaet
TeXHUYecKoe nepeBoOpyKeHue TabneTtoyHo-

ro Mpou3BOACTBAa. Ha CEroAHAWHWN MOMEHT MO-
LEPHU3MPOBaHbl [1BE AYEWKM MCMapeHus rekcadpro-
puaa ypaHa — MUCXOLHOTO CbipbA AR NPOM3BOACTBA
TabNeToYHOW NPOAYKLMM, YCTAaHOBAEHbI HOBbIN W/K-
$oBanbHbIM CTAaHOK M MAAHETAPHO-LUHEKOBbLIN CMe-
CUTeNb, 3anyleHa HOBasA JIMHWA NPUrOTOBAEHMA
NPecc-nopoLKa. 3aBeplialowyMm 3Tanom  CTaHeT
YCTAHOBKA /IMHMM aABTOMATU3UPOBAHHOTO KOHTPO-
NA BHEWHero BMAA W TEOMETPUYECKMX Pa3MepOB
Tabnetok C yKNaZKoOW Ha nannetbl. OKOHYAHMEM
pabot byaeT Aekabpb 3TOro roga, a 3aTem byaet npo-
BOAMTbLCA MNPOLECC CEPTUPMKALMM YCTAaHOBNEHHOIO
0bopyaoBaHus.

B nnaHax 3aBofa peasnn3oBaTb NPOEKT MO CO3Aa-
HUIO HOBOTO adOMHAXKHOIO NMPOM3BOACTBA 3aKUCH-
OKUCM NPUPOAHOro ypaHa mowHocTblo 6 000 TOHH
ypaHa B rog. B 2020 rogy TeXHMKO-IKOHOMMUYECKOe
obocHOBaHME NpOEKTa HanpaBleHO Ha COrnaco-
BaHME B YMOJHOMOYEHHble OpraHbl, 3aTem Oyaer
npoBeAeHa KOMMIEKCHAA BHEBEAOMCTBEHHAA 3KC-
neptu3a.
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improved mechanical properties of rolled products
in longitudinal and transverse directions), which are
more dependent on the heat treatment parameters.

For this, it is planned to install a new high-
temperature vacuum furnace manufactured by
the Moscow Scientific and Production Enterprise
VACETO at the tantalum production in July-August
and put into operation in December 2020. This
is an important stage in the modernization of the
tantalum production of JSC “UMP”,

Uranium production

At the uranium facility, work is underway to process
unirradiated nuclear material containing highly
enriched uranium (HEU). The HEU of a pulsed graphite
reactor (IGR), which was located at the scientific
Nuclear Nuclear Center (NNC) of the Republic of
Kazakhstan, is processed into low-enriched uranium
by diluting the U-235 isotope. This technology is
proprietary and developed by the specialists of the
uranium laboratory of the UMP scientific center.

According to modernization projects, the tablet
production is being re-equipped. Today, two cells for
the evaporation of uranium hexafluoride - the initial
raw material for the production of tablet products -
have been modernized, a new grinding machine and
a planetary screw mixer have been installed, and a
new line for the preparation of press powder has
been launched. The final stage will be the installation
of a line for automated control of the appearance
and geometric dimensions of tablets with stacking
on pallets. The completion of the work will be in
December this year, and then the certification process
of the installed equipment will be carried out.

The plant plans to implement a project to create a
new refining plant for natural uranium oxide with a
capacity of 6,000 tons of uranium per year. In 2020,
the feasibility study of the project is sent for approval
to the authorized bodies, then a comprehensive non-
departmental examination will be carried out.

Ulba-FA

The implementation of the largest investment
project, LLP “Ulba-Fa”, continues. Production of fuel
assemblies (FA) with a capacity of 200 tons per year. The
countdown of the project began on December 6, 2018,
when the Board of Directors of JSC “NAC Kazatomprom”
decided to transfer the investment project from the
“Determination” stage to the “Implementation” stage.

Currently, construction and installation work
has been completed, Chinese equipment has been
installed, the most important of which is a double-
sided spot welding robot, a coordinate measuring

Ynbba-TBC

Mpogonkaerca peannsauma Camoro KpynHoro WH-
BECTMLIMOHHOTO npoekta — «TOO «Ynbba-TBC». Mpo-
“3BOACTBO Tensosbigensatowmx cbopok (TBC) mowy-
HocTblo 200 TOHH B rog». OTCYeT MpoeKTa Havyanca ¢
6 nekabps 2018 roga, Koraa COBETOM [MPEKTOPOB
AO «HAK Kazatomnpom» 6bl10 NPUHATO PELLEHUE O
nepexoge WHBeCTNpoekTa ¢ 3tana «OnpegeneHue»
Ha aTan «Peanusaumar.

B HacToAwee BpemA 3aBeplieHbl CTPOUTENb-
HO-MOHTa)Hble pPaboTbl, YCTAHOBNEHO KMTaMCKoe
obopyaoBaHMe, camoe BaXHOe W3 KOTOPOro: ABy-
CTOPOHHWUI POBOT TOYEYHOM CBaPKM, KOOPAMHATHO-
MU3MepuUTeNbHAA MalMHA W IMHMA ONA U3roToBAe-
Hua TBC. 3aBepliaetca MNyCKO-HaNafo4YHbIA Mpo-
Lecc 3TUX eauHul, npogonkaetca pabota Hag
yNy4YlleHMeM KayecTBa MPOAYKLUMM OO MOAHOrO Co-
oTBeTcTBMA TpebosaHuaAm Framatome. YcTaHoB/EHa
PpaHLy3CKO-HEMELLKO-aMEePUKAHCKAA /IMHWUA NPOou3-
BoAcTBa TB3/1 M BbillKa KOHTPOASA KMTAMCKOrO Mpo-
n3soacTBa. Ho nycKko-HanagouHble paboTbl 3TOrO
obopyaoBaHMA MNoKa He HayaTtbl. CBOM KOPPEKTMBDI
BHeC/Ma NaHAEeMMA KOPOHABMpPYCa: MHOCTPAHHbIE cne-
LUMANUCTbI HE CMOIIM NPMEXaTb Ha NIOLWAAKY BOBPEMA.

Cuctema MeHegxmeHTa KayectBa B TOO «Ynbba-
TBC» npoxoauT cepTUdMKaUMUIO  YAANEHHO Chneuu-
anuctamm  GpaHUy3CcKoM KomnaHuu  Framatome.
3TO nepBblii YHUKANbHbLIA OMbIT NO NPOBEAEHMIO
cepTMOMKauMM yAaNeHHO, B Mepuoa AEenCTBYHOLMX
OrpaHWYeHUn No BCeMy MuMpYy. B 3Tom rogy nnaHu-
pyeTca MpOBecTM nNpouecc npeaBapuTeNbHOM cep-
TMdUKaumn: nogobpatb TEXHONOTMYECKME PEXRMUMbI
npoussoacTsa TB3J1 n TBC ansa Bbinycka mogenen TBC
C MMUTaTOpamMM TOMAMBHbIX Tabnetok. OKOH4YaTeNb-
Haa cepTudMKauMa npouecca M Npoaykuuu nna-
HUPYETCA B CNeAYIOLEM roay.

3aBoAcKan HayKa

MHTerpawuma Hayku u Nnpon3BoACTBa HAa YNbOMHCKOM
MeTaNNypruyeckom 3asoge — B npuoputete. Cneuu-
anuctbl HayyHoro ueHTpa (HL) YM3 - Bcerga B pe-
*KMME MHOT03a4a4YHoCTU: pa3pabaTbiBaloT aBTOPCKME
TEXHONOTMUM, HAXOAAT CNOCobbl CHUNKeHUA cebecTom-
MOCTH, 06ecrneyeHns BbICOKOM CTEMEHWU KOHKYPEHTO-
CNocobHOCTM NPOAYKUMM, 3aHMMAIOTCA BOMPOCAMM
Cbipb€BOWM 6a3bl, YAY4YLWAOT SKONOTMYECKME Mapame-
TPbl MPOAYKUMM M NPOLECCOB MNPOU3BOACTBA, pas-
pabaTblBatoT HOBbIE BUAbI MPOAYKLMM.

B KoHue ¢espansa B Hyp-CyntaHe cocTosanach BCTpe-
ya npeAacTaBuTenen HayyHoro uLeHTpa co cmeyuan-
ctamm AOO «HasapbaeB yHMBEPCUTETY.

Ha meponpuatnm obcyxaanucb wuccnenoBaTenb-
CKMe M annapaTypHble BOSMOMXHOCTU HECKONbKMX Ma-

AdepHoe 0b6wecmeo KazaxcmaHa
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machine and a line for manufacturing fuel assemblies.
The commissioning process for these units is nearing
completion, and work continues to improve the quality
of products to fully meet Framatome requirements. A
French-German-American of FA production line and
a Chinese-made control tower were installed. But
commissioning of this equipment has not yet begun.
The coronavirus pandemic made its own adjustments:
foreign specialists could not arrive at the site on time.

The quality management system at LLP “Ulba-
FA” is being certified remotely by specialists from
the French company Framatome. This is the first
unique experience in conducting certification
remotely, during the period of current restrictions
around the world. This year it is planned to carry out a

preliminary certification process: to select the tech-
nological modes for the production of fuel elements
and fuel assemblies for the production of models of
fuel assemblies with imitators of fuel pellets. Final
certification of the process and products is planned for
next year.

Factory science

The integration of science and production at the
UMP is a priority. Specialists of the UMP Scientific
Center (SC) are always in a multitasking mode: they
develop proprietary technologies, find ways to reduce
costs, ensure a high degree of competitiveness of
products, deal with issues of raw materials, improve
the environmental parameters of products and pro-
duction processes, develop new types of products.

At the end of February, in Nur-Sultan, a meeting
of representatives of the Scientific Center with
specialists of the AEO “Nazarbayev University” took
place.

The event discussed the research and instru-
mental capabilities of several materials science
and chemical laboratories of the innovation cluster
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TEPUANOBEAYECKMX M XMMMUYECKMX NabopaTopuii UH-
HOBALMOHHOTO Knactepa HasapbaeB yHuMBepcuTeTa.
B pe3ynbrate 66110 NPUHATO PELLEHME O COTPYAHUYE-
cTBe. B yactHoCTH, B 06/1aCTM MaTepuanoBeseHns Ta-
Koe B3aMOZLEeNCTBME AACT TONYOK K YYULIEHWNIO Kave-
cTBa npoaykumum YM3 1 pa3paboTke ee HOBbIX BUAOB.

SAP: TpaHchopmauua busHeca

B pamkax nporpammbl TpaHcdopmauun B AO
«YM3» BHeapsaetca cuctema SAP ERP. CornacHo ba-
30BOMY NJIaHY BHeAPEHMA CTapT B MPOMbILNEHHYIO
aKkcnayataumto coctoutca 01.07.2020r. BHeapenue
HOBOW cucTemMbl yyeTa coBmecTHo ¢ AO «HAK «Kasa-

TOMMPOM» peLInT 33434y nepexoda Ha eAauHyto nnat-
dopmy yuyeTa u, COOTBETCTBEHHO, GOPMY OTYETHOCTH.
B HacTosALlee Bpema npoBeaeHo obyyeHne noab3oBa-
Tenemn, akTMBHO MPOBOAUTCA NPUEMOYHOE TECTUPOBA-
HMe cucTeMbl U BeayTcA paboTbl MO NOATrOTOBKE AaH-
HbIX 1A NepeHoca B NPOAYKTUBHYIO Cpesy.
AHHa YymuHa,
yMm3

WWW.NUCLEAR.KZ

of Nazarbayev University. As a result, a decision
was made to cooperate. Particularly, in the field
of materials science, such interaction will give an
impetus to improving the quality of UMP products
and developing new their types.

SAP: Business transformation

As part of the transformation program, JSC «UMP»
is implementing the SAP ERP system. According
to the Basic Implementation Plan, the start of
industrial operation will take place on 01.07.2020.
The introduction of a new accounting system
together with JSC “NAC Kazatomprom” will solve the

problem of transition to a single accounting plat-
form and, accordingly, a reporting form. Currently,
user training has been carried out, acceptance
testing of the system is being actively conducted,
and work is underway to prepare data for transfer
to a production environment.
Anna Chumina,
ump

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

2 cayip
Mnasmanbik-caynenik
KOHAbIPFbIMEH CTeHATe 3epTTey

ByriHri  KyHi  cyTeri  M30TONTApPbIHbIH,
BONbOPAMMEH DpeKeTTecyi Typanbl Ken-
TereH  manimertep  anbiHAbl.  CoHbI-
MeH KaTap OipkaTap acnekTinep Hawap
3epTTeNreH  Hemece Myagem 3epTTen-
MereH Ky#iHae Kanbin oTbip.

KP ¥AO-pa matepuangapapl Tepmo-
AOAPONbIK,  PEaKTOp KafdaiblHAA CblHay
3epTXaHacblHAa MOHAAPMEH  CAyneneH-
Lipy KesiHae Bo/sbopam apKbiabl cyTeri
M30TODbIHbIH  OTKI3riwTiriie  KemipTeri
NAeHKanapbl MeH Kapbuarti  ¢asanbik
KOCbINbICTapAblH, 3CEPiH  3epTTey  XKyp-
risineg.

JKCNepUMEHTTEP NNA3MabIK-LLOK KOH-
AbIpFbicbl  6ap  UMWTAUMANBIK  CTEHATE
Kyprisinegi. MaHbi3gbl MiHAET - CTeHA-
Te KOANEKTOp/bIK TOPanTbl AambiTy. byn
KONNEKTOPAbIK  TYWiHHIH,  QYHKLMOHAN-
AbliFbl Bonbdpam GonbracbiHaH KacanfaH
MembpaHa TypiHAe 3epTTeneTiH yaArimeH
€Ki KamepaHbl repmeTUKanblK OenyaeH
Typagbl. Konnektopablk TyiiH Kypy wae-
ACbl - MacC-CNeKTPOMETPUANBIK Tanaay
YWiH AeMTEPUAMEH KaHbIKTbIPY Kamepa-
Cbl MeH 3Ofapbl BaKyyMAbIK KamepaHbl
MeMOpaHa apKbl/bl KYNTaCTbIpY.

www.nnc.kz

8 cayip
Tepmorpaduanbik kKamepaHbl
eJIleyAiH ¥KaHa Tacini

KTM ToKamarbiHAa 6Gonalwak Tepmoss-
PO/bIK,  peakTopiapAblH,  OipiHwWi  Kabbip-
FACbIHbIH,  KaHAWAQATTbIK MaTepuangapbl-
Ha JKOFapbl TemnepaTypanbl Maa3MaHbIH,
acep eTyiHe XanblKapanblK IKCMEPUMEHTTIK
3epTTeynep Kyprisy »ocnapnaHfaH. Ko-
fapbl KEHICTIKTIK JKJHe YaKbITWa aXbl-
paTbIMAblNbIKTaFbl AeHe OeTiHaeri Tem-
nepaTtypaHbl eAWeyAiH, OHTalAbl Kypanbl
Tepmorpaduanbik Kamepa 60sbin Tabblna-
apbl.

KTM ToKamarbiHAafbl Tepmorpaduanbik,
KamepaHbl e/wwey AdAAIMH apTThipy YLWiH
KP ¥A0 mamaHgapbl »ofapbl Temnepary-
panbl nnasmaHblH, acep eTy npoueciHae
3epTTeNneTiH matepuangap OeTiHiH, Kapa-
NblK ~ A2PEXeciHiK,  e3repyiH  bakbliayfa
KOHE TemnepaTypanblK esley HaTuxe-
NepiHe TUICTi Ty3eTy Kyprisyre MyMKiHAiK
6epeTiH epeKLue J4iCTi yCbiHAbI.

byn apicti KonpaHy 3epTTeneTiH  Ma-
TepuangapgplH, eH  angpiMeH  MeTan-
hapaplH, - Tepmorpadmaneik  enwemaepi-
HiH, 43NA4iriH TemnepaTypaHbiH, KeH, auana-
30HbIHAA efayip apTTbipyFa apHasfaH.

9aic anpobauus caTbiCbiHAA.

www.nnc.kz

XPOHUKA

2 anpens
WUccnepoBaHmua Ha cTeHae ¢
NAa3MeHHO-NYYKOBO YCTAaHOBKOM

Ha cerogHswWHWIA geHb nonyyeHo 60/b-
WOe KONMYECTBO AAHHbIX N0 B3auMOAeN-
CTBUIO M30TOMOB BOAOPOAa C BoNbdpa-
MoM. Mpu 3TOM pAg, acnekToB OCTaéTca
MasIOU3yYEHHbIM UK BOBCE He McCaeno-
BaHHbIM.

B HALL PK B nabopatopun ucnbiTaHW
MaTepManoB B YCI0BUAX TEPMOALEPHO-
ro peakTopa NPOBOAMTCA UCCNefoBaHMe
BAUAHUA YINEPOAHBIX NNEHOK W Kapbua-
HbIX $a30BbIX COEAMHEHMI Ha NPOHMULa-
€MOCTb M30TONMa BOAOPOAA Yepes BOJb-
dpam npu 06AYYEHUM MOHAMM.

DKCNEPUMEHTbI MPOBOAATCA Ha UMM-
TaUMOHHOM CTEHAE C NJAa3MEHHO-MyY-
KOBOW YCTaHOBKOW. BaxHoW 3agayeit
ABNAeTcA paspaboTKa  KONNEKTOPHOrO
y3na Ha cteHae. OYHKLMOHANbHOCTb AaH-
HOr0 KONJIEKTOPHOTO Yy31a 3aK/vaeTca
B rEPMETUYHOM pasfeneHnn [AByx Ka-
Mep uccnegyembim obpasuom B BuAe
MembpaHbl M3 BoNbPpamoBoi Gonbru.
Npes co3paHna KONNEKTOPHOTO y3na 3a-
KNIOYAEeTCA B COMPAMEHUM Yepes mem-
BpaHy Kamepbl HacbllEHWA AenTepuem
U BbICOKOBAKYYMHOI Kamepbl Ans macc-
CMNEeKTPOMETPUYECKOTO aHa/n3a.

www.nnc.kz

8 anpens
HoBblii cnocob usmepenus
Tepmorpaduyeckoil Kamepbl

Ha Tokamake KTM 3annanupoBaHo npose-
[EeHUe MeXAYHAPOAHbIX SKCMepUMeEHTab-
HbIX WMCCNeA0BaHUIA BO3AEWCTBUA BbICOKO-
TEMMepaTypHO NAasmbl Ha KaHAMAATHbIE
MaTepuanbl NepBoii CTeHKU Byaywux Tep-
MOALEPHbBIX peakTopoB. ONTUMaNbHbIM UH-
CTPYMEHTOM AN U3MEPEHUA TemnepaTypbl
Ha NOBEPXHOCTY TeNa C BbICOKMM NPOCTPaH-
CTBEHHbIM M BPEMEHHbIM Pa3peLleHnem AB-
naetca Tepmorpaduyeckasn kamepa.

[nAa noBblWeHMA TOYHOCTU M3MepeHUs
TEPMOrpaPuyeckon Kamepbl Ha TOKaMake
KTM cneuvanuctamu HALL PK npeanoxeH
OPUrMHa/bHbIA CNOCcob, KOTOPbIA MO3BO-
NAET OTCNEeXMBATb M3MEHEHWe CTerneHu
YepHOTbI NOBEPXHOCTW UCCAeAyeMbIX maTe-
p1anoB B NpoLecce BO3AENCTBUA BbICOKO-
TeMnepaTypHOi Nnasmbl U NPOBOAUTL CO-
OTBETCTBYIOLLYIO KOPPEKLMIO Pe3ynbTaTos
TeMnepaTypHbIX U3MEPEHUI.

Wcnonb3oBaHWe fJaHHOTO MeToAa Npu3Ba-
HO 3HAQUNTENIbHO NOBbICUTL TOYHOCTL TEPMO-
rpaduyecknx U3MepeHuit uccnesyemblx Ma-
TEpManos, B NepByto oyepesb MeTannos, B
LIMPOKOM Anana3oHe TemnepaTyp.

Cnocob HaxoauTcA Ha CTaguu anpoba-
LK.

www.nnc.kz

CHRONICLE

April 2nd
Research at the test-bench
with a plasma-beam installation

Today, a large amount of data has
been obtained on hydrogen isotopes
interaction with tungsten. Also, a num-
ber of aspects remain poorly studied
or not studied.

In the NNC RK, in the laboratory for
testing materials under the conditions
of a fusion reactor, a study is being
made of the effect of carbon films
and carbide phase compounds on the
permeability of a hydrogen isotope
through tungsten when irradiated with
ions.

The experiments are carried out on
a simulation test-bench with a plasma-
beam installation. An important task
is to develop a manifold assembly at
the test-bench. The functionality of
this manifold assembly consists in
the hermetic separation of the two
chambers by test sample in the form
of a tungsten foil membrane. The
idea of creating a manifold assembly
is to interface a deuterium saturation
chamber and a high-vacuum chamber
for  mass  spectrometric  analysis
through the membrane.

www.nnc.kz

April 8th
A new way to measure
a thermographic camera

At the KTM tokamak, it is planned
to conduct international experimental
studies of the effect of high-tem-
perature plasma on candidate materials
for the first wall of future fusion
reactors. The optimal tool for
measuring the temperature on the body
surface with high spatial and temporal
resolution is a thermographic camera.

To improve the measurement ac-
curacy of the thermographic camera on
the KTM tokamak, NNC RK specialists
proposed an original method that
allows us to monitor the change in
the degree of emissivity of materials
surface under study during exposure
to  high-temperature plasma and
to correct the results of temperature
measurements.

The use of this method is intended
to significantly improve the accuracy
of thermographic measurements of
investigated materials, primarily me-
tals, in a wide temperature range.

The method is at the testing stage.

www.nnc.kz
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MpuHa JlawKapKbi3bl, AAPONbIK Kacin - aengeH repi ep agam MamaHAbiFbl Aen ca-
Hanagapl. Ci3 Kenicecis 6e?

PUHe, SHriMeHi reHAepnik TeHAikTeH 0OacTtayfa Oonagbl, 6ipak a3ipre 6i3gin
KasakctaHaa on Ken KongaHbinmanabl. [lereHmeH, KasakctaH - 6yn TuicTi ager-
FypbinTapbl 6ap WbIFbIC €ni. BapAblK TEXHWKaNbIK MaMaHAbIKTap epaepdiki 6o-
nbin caHanagbl. COHAbIKTaH aTOM canacbliHAAFbl aMENAep Xui KesdeceTiH Kybbiabic
emec.
KenTtereH fbibIMK KaHaNbIKTapAbl €p agamaap alkaHbl benrini. bipak KentereH anengep
JKapaTbINbICTaHY FbINbIMAAPbIHbIH,  AaMyblHA ©3 yNecTepiH KocTbl. MeHiH oWbimLa,
oMenaep MYKMAT KoaHe KayanTtbl, 6ap/ablK HIPCEHI COHbIHA AENiH KeTKi3yre TbipbiCaabl.
oengep apmaHwbin 6onbin, apmaHaapbl OpbIHAANFaH Ke3de KaKCbl Kepeai. byn akcbl
FbINIbIMM 3ePTTEYNEeP KYPrizyre KoemekTecea,i.
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Alpponbik pu3nK bonyra gereH HUeT cisge KaugaH nainpa 6onapi?

MeHiH, 6ananblk apmaHbiM anabiMeH reosnorusa 6onabl (reonor meHiH Tatem, KasKCP
fA KoppecnoHaeHT-myleci 6onabl), cogaH KeWiH acTpodusmka. MeHiH, aKem (TexHu-
Ka fblAbIMAAPbIHbIH,  AOKTOpPbl, npodeccop) KaHe MeH biTipreH ¢du3nKa-maTemaTy-
Ka MeKTebiHiH KaKCbl Myfanimaepi TeXHWKanblK FbiNbiIMAAPFa KbI3bIFYWbIAbIK TaHbITTbI.
MeH MMVY-ge Actpodusnka dakynbteTiHe TycTim, Bipak oTbacbinbik cebentepre H6annaHbl-
ctbl Anmatbiga KasMVY-HiH (Kasip an-Papabu at. Kas¥yY) dusuka dakynbTeTiHae OKblAbIM.
Agponblk QU3MKAa MaMaHAbIFbIH TaHAaAblM, OWTKEHi 0N OHbl acTPodM3MKaFa KAKbIH
Aen caHagabim. MeH 6yn Typanbl 8KiHOeNMiH. Byn MeHiH oibiMLa, eH KbI3bIKTbl « QU3UKANbIK»
MaMaHAbIK, O MafaH eMipAe Ken KETICTIKKe KeTyre MyMKiHAiK 6epai. TinTi eH, KubiH 90-wbl
KbINAAPAbIH 63iHAE AAPONbIK GU3NKa AAPOALIK KapyAbl Tapatnay npobaemacbiHa, AAPONbIK
HblCAaHAAPAbI KOHBEPCUANAY MACceNeciHe Hasap ayaapyFra 6annaHbICTbl CypaHbiCKa e 6onabl.

Ci3giH Kacibu XonbIHbI3AbIH Ke3eHaepi Kanai Kanbintactbl? Ci3 HeaeH 6acTagbiHbI3?

MeH 63 KyMbICbIMAbl  YHMBEPCWUTETTI  OiTipreHHeH  KeliH  agponblk,  Gpu3n-
Ka KadeapacbiHbiH MHXKeHepi, KFK, AfK 6onbin 6actagbiMm. CogaH KeiiH Aaponbik
JHEepreTMKanblK  KOHAbIPFbINAPAbIH,  KYPbIAbIMAbLIK —~ MaTepuangapbl  3epTXaHaCbIHbIH
meHrepywici 6onabim. CoHbimeH bGipre meH Kas¥Y-HiH ¢u3nKa ¢akynbTeTiHAe AAPONbIK
du3MKa KoHe KaTTbl fAeHe ¢wu3MKacbl KadegpacbiHaa cabak 6epaim. KCPO fA XU
aCMMpaHTypacbiHAA CbipTTak OKbiM, 1984 KbiAbl KAaHAMAATTHIK AMCCEPTALMA KOPFa4biM.
1992 kbinbl ¢M3MKa PaKyNbTETIHIH HEri3iHAE 3KCMEPUMEHTTIK KIHE TeopuAnblK OuU3n-
Ka F3M Kypblngbl, OHAA MeH anfbiMeH FblIbIMU XaTlbl, AUPEKTOPAbIH, OpblHOacapbl KaHe
anpekTop 6onbin Kymbic icteaim. 2000 kbingaH 6actan KP ¥AO bac AMPEKTOPbIHbIH
opblHbacapbl, 2006 kbingaH 6actan KP ¥YAO A3M aupekTopbiHbiH, opblHb6acapbl, 1998

Kewbacwbl KaHAal KacueTTepre Kbinbl KP ¥AO fbinbiMu KeHeciH4e AOKTOPAbIK AuccepTauma Kopfaabim, an 2000 Xbiabl
ne 6onybl Kepek? AQponbik npodeccop artafblH angbim. 1998 kbinbl ATK fTO Kypbingbl, oHAa MeH bip mesringe
Kacin - ep afam Kacibi ge- aTKapyLwbl AMPeKTOP 60NbIN KYMbIC icTEN BacTagbiM.
reH TYXbIpbIM 3A4ineTTi
me? byn Typanbl KaHe CisgiH fblAbIMM  KbI3MeTiHi3A4iH, epdyip 6eniri KasakcTaHablk MatepuantaHy KTM
v Tafbl Backanap Typa- «ToKkamarbiH» Kypyfa apHanfaH. byn xo6a Typanbi 6ipa3 aTbin 6epceHis.
aMEn EP Abl - pU3MKa-maTema-
ﬂ TUKA FbINbIMAAPbIHbIH, AOK- KTM ToKamarbl pecennik aHe Ka3aKCTaHAblK MaMaHAapablH OipneckeH KyLl-ire-
APMAH APbI TOpbl, nNpodeccop, AAponbik pimeH Kypbingbl. KTM TokamarbiH Kypy upaeacbl anemre aurini PFA akagemwuri E.T. Be-
ﬂ TexHonormanap Kayincisgiri opra- NMXOBKA Tuecini. byn xobaHbl Ky3ere acbipyga npodeccop 3.A. A3M308B Te MaHbI3Abl
NbIFbIHbIH, aTKapywWbl AupekTopbl, KP pen atkapabl. On Kesge folabiIM  MUHUCTPI-FbINbIM - AKaZeMUACLIHbIH, Npe3naeHTi, co-
OPbIHﬂAn'FAHbIH ¥AO A3M 6ac fbinbiMK KbI3METKepi, KaTTbl AeHEeHIH, AaH keitin KP 3uepretmka munuctpi B.C. WkonbHuk KTM ToKamarbiH Kypy obacbiH
PaaMaLMANbIK GU3MKACHI KIHE pagnaLMANnbIK maTe- iCKe acblpyfa Kongay KepcertTi.
)KAKICbI KGPEAI PUANTaHy canacblHAafbl MaMaH MpuHa JlawKapKbi3bl KTM Tokamak OyriHri KyHi TepMOAAPOAbIK PEaKTOPNAPAbIH LUTATTbIK KIHE aBapPUANbIK
TakibaeBameH aHrimenecemis. (nnazmaHbl By3y peXuMi) KYMbIC KaffaWnapblHAA MaTepuangap MeH TeXHOAOorManapabl

AdepHoe obujecmeo KazaxcmaHa nsk_kz_1993 ¥ nskassociation1993
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CblHAy VYWiH 9NeMAgeri Kanfbl3 MamaHAAHAbIPbIAFAH KOHAbIPFbI 6onbin Tabbinagp, KTM Tokamak ca-
NbIHbIN  KaTKAH Xanblkapanblk WTIP  peaKkTOPbIHbIH, Kby KYKTEMECIHIH, MapameTpiepiHe CaMKec
KenetiH 20 MBT/KB.M AEWiHTI XbiNy KYKTEMeci Ke3iHAe AMBEPTOP MaTepuanfapbiH CbiHAayFa MYMKiHAiK
bepepni. KTM TOKamarbiHbIH YKCAac KOHAbIPFbINAPAAH Herisri aiblpMallblbifbl - AUBEPTOPAbIK KaHe
TPAHCNOPTTLI-WIO34IK KYPbIAFblNapAblH, 601ybl, 0N apKbiNbl BaKyyMAbIK KamepaHbl repmeTnsaumana-
YCbi3, KbICKA Mep3imae [AMBEPTOPAbIK NAACTUHANAPAbIH 3epTTeneTiH yAarinepiH aybicTbipyfa 6onagpl,
Oyn, caibin KenreHae, 3epTTeNeTiH MaTepuanfapAblH, YATINEpiH TUey KaHe TyCipy YaKbITblH eaayip
KbickapTaabl. KTM KOHAbIpFbiCbIHbIH, OipereiniriHe 6ainanbicTel 2017 Kbinbl 26 mambipga KasaH
KanacbiHga KTM TokamarblH TM/J, engepimeH bipnecin naiganaHy Typanbl XanblKapanblk Kenicimre Kon
Kovbinabl. Kenicimre caiikec, apbip Katbicywsl en KTM ToKamarblH KOnZ4ay MaKkcaTblHA@ fblibiIMU 3epT-
Teynep Kyprisy YWiH O3iHiH XeKe KapXblAaHAbIPyblH KamTamacbi3 eTyi Tuic. 2018 binbl 2 Haypbi3ga
KTM TokamarbiHaafbl OipneckeH fbinbiIMM KyMbicTap OafgapnamacblH TMJ 3JKoHOMMKanblK KeHeci
bekitTi. Ocbl bafmapnama weHbepiHae 2019 Kbinbl KeweHAi nanganaHyfa b6epyre KTM-HiH, ¢u3mMKanbik
iCKe KOCbINyblH [JaWblHAAY XaHe 6TKi3y Ky3ere acblpbingbl. Kasipri yakpitta 2021-2023 xbingapfa
apHanfaH 6afgapnamaHbl KanfacTblpy Kenicy caTbicbiHA@ Typ kaHe 2020 Kbinfbl KasaHga TM/
JKOHOMMKANLIK KeHeCiHAe MaKyadaHyfa THicC.

MaraH 6actankbl KeseHae KTM ToKamarblH Kypy »KobacblH icKe acblipyfa KaTbicy aHe KTM-HiH
PM3MKanblK icKe KOCbINyblHA KaTbicy caTi TycTi. Kasipri yakbitta meH ATOM-TM[ KomuccuAcbiHAA
KTM ToKkamarbiHaa OipneckeH fbinbiMM 3epTTeynep 6OafgapnamacbiH iCKe acblpy KEHIHAEr KymbiC
TOObIHbIH Tepafacbl 601biN TabblnaMbiH.

CoHpa Tokamak KTM - 6yn ci3 xacafaH KacinTiH MaKTaHbIwWb! YLWiH epeKwe ceben gen auty aginerri me?

opuHe, KTM ToKamarbiH Kypy obacbiH icke acblpy *kaHe TM/[, engepiHiH b6ipneckeH 6afaapna-
Macbl 60VbIHLLIA FbINbIMM 3€PTTEYEP XKYPTi3y.

MeHiH eHOeK Kbi3meTiMHIH Ken 6enirin BH-350 »Kbingam HeWTPOHAAPbIHAAFLI dNEeMAEr anfallKpbl
peakTopAbl NaiAanaHyAaH LWblFapy KeHiHAeri KymbiCcTapfa KaTtbicy anagbl. bizgin ATK fTO BH-350
PeaKTOpblHA HaTPWUM KblNy TacbIManfafblWblHA KyriHy 6oWbiHWA bapAablk Kobanapabl icke acblpyfa
63 YNeCiH KOCTbl.

Byn Herisri ymbicTap 6ipneckeH aBTOPAbIKTA Ka3blNFaH €Ki KiTanTblH, Heri3iH Kanagbl: «KasakcTaH-
Ablk KTM ToKamarbi» )aHe «PY BH-350 HaTpMIANIK XKblNy TaCbiManaafblWMNeH XYMbIC icTey».

Ci3 «ATK» FTO Typanbi auTTbiHbI3. KillKeHe ToNbIFbIPaK auTbin 6epceHi3 Kanai Kypbingbl?

ATK fTO atom canacbiHAafbl PeTTeyli opraHfa TexHWKanbik kongay (TSO) yibimbl peTiHAEe Kypbinabl.
OpTanbIKTbIH, HEri3ri MiHAETI aTOM 3HepreTMKacbl MeH OHepKacibi 06bEeKTiNepiHiH, AAPONbIK KoHe
paavaumanblik Kayincisgiri 6oMbiHWa capanTama Xyprisy 6onbin Tabbinagbl. OpTanbiKTblH, MiHAETTEPI
COHAal-aKk Aaponblk O0ObeKTinepai nalganaHyfaH WbIFapy  KeHiHAeri  XymbicTapabl  Hackapy,
aTan aWTkaHga PY BH-350, kanmail KblpbiM-XOK KapyblH TapaTnay, AApoAablk bepinictepai
9KCNOPTTbIK Oakblnay, aTOM 3HEPruACbIH NawWganaHy oOOBEKTINepiH ¢u3MKanblK KOpFay CanacbiHAa
KYMbICTap Kyprisy 6onbin Tabbinagbl. KP IM  xaTtamanbik wewimiHe cankec ATK fTO BH-350
PEaKTOPbIHbIK, (AKTay Kanacbl) HAaTPUWAIK Kby TaCbIManAafblWbIMEH XKYMbIC iCTey KeHiHaeri 6ac yibim
6onbin Tabbinaabl. Ocbl 6afbiT 6oMbiHWa AKL neH Ynbib6pUTAHUAHDBIH, KAPKbINbIK KoHE TEXHUKANbIK
KONZaybIMeH MblHagan xobanap OpbiHAANAbI: LE3MA  Ty3aKTapbiHbIH, KOMeriMeH HaTpui  Kbiay
TaCbIMaNAafbllUblH PAAMOAKTMBTI M30TONTApAAH Ta3apTy, PEaKTOP KOPMycbiH BGypfbinay KIHE ONapablH
KOpMyCbl MEH peaKTop ifIMeKTepiH caKTay OaKTapblHa ApeHaxAay, KOpnyc MeH iNIMEeKTepAEeH HaTpui
KaNAbIKTapbIH KO, PaSMOaKTUBTI HATPUIAI KaliTa eHAeY KOHABIPFbICHIH XKobanay XKaHe cany.

OpTanblKTa OCbl XKYMbICTapAbl Kyprizyre KP dHepreTuka munuctpairinih AAKBK anueHsuscol bap.

Kasip emip cypetiH Hemece Tapuxu KeulinkepnepaiH Kaucbicbl Cisre yHaWgbl, pyXx NeH eMmipnik
KYHAbUIbIKTAPbIHbI3 }KaKblH 60/bIN KepiHeTiH?

opuHe, byn Mapusa CknagoBckan-Kiopu aHe OHbIH Kbi3bl UpaH Honuno-Kiopw.
lnza MeiiTHep, OHbIH, KypmeTiHe MeHpaeneeB KecTeciHiH, 109-wbl anemeHTi atanfaH. On «atom Bom-
0aCblHbIH aHACbI» }XaHE «aTOM HepruAchl» Aen atangbl. On TabaHAbINbIK TYPFbICBIHAH MEHIH KYMUpPIM.

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

13 cayip
«Meticaii» KIC» KyH
9NEKTP CTaHLMACI

Herticali aymaHbliHAa Tasa 3Heprua
YNeCiH apTTbipy ywiH KyaTbl 4,8 MBT
«eTtica» KI3C» KyH 3NeKTp CTaHLMACHI
iCKe KOCbinAbl. JNEeKTP CTaHUMACBIHbIH,
MEHWIK wueci KobaHbl ©3 KapaxaTbl
ecebiHeH icke acblpfaH «Kadi komnaHusa-
cbi» KLIC 6onbin Tabblnagbl.

JNeKTp CTaHUMACbIH cany KesiHge
6eKiTinreH Oypbiwwbl 6ap TaHEPTEH-KELTIH,
6ip OCbTi TpeKephik KyWeciH KongaHa
oTbipbin, 375 BT 6UYHKUMOHANAbI €Ki
aKTbl  NaHenbgep  naifjanaHbingbl.
Tpekepnik KyieHi nanWganaHy 3snekTp
CTaHUMACBIHbIH, eHaipiciH 30%-fa aeWiH
apTTbIpyFa MyMKiHAIK Bepeai.

Kypbiabic anaHpl 10,7 ra 6ypbIHFbl KOKbIC
MONWUTOHbIHbIH, ayMafblHA4A Ky3ere achl-
pbingbl. Hoba «MHacbin» skOHOMMKA canca-
TblHA CoMKec Kenedi KoHe KasaKCTaHHbIH
MHAYCTPUANBIK-MHHOBALMANBIK  AaMyblHa
blKNan etedi. Henire )KocnapnaHfaH Xbij-
AblK 6ocaty — 7 219 000 KBT.

www.gov.kz

16 cayip
CCN-pafbl }ymbicTapabl
KapTorpaduanbik cyiiemenaey

KP YAO 6ypbiHfbl CCIM aymafbiH pa-
LMO3KONOTUANBIK  3epTTeyai  KapTorpa-
duanbik cyiemengey 60MbIHIA KYMbIC-
Tap Kypriseai.

Byn pananbik KymbicTapabl Kocnap-
nay KesiHgeri MaHbI34bl Ke3eHAepAiH
6ipi, on MblHanapabl KamTuabl: 3epT-
Tey yyackenepiH aHblKTay, CblHamanap-
Obl ipiKTeyAiH TypaKkTbl KeniciH Kypy,
anblHFaH CblHAManapAabl Aananblk KaHe
3epTXaHanbIK 3epTTey HaTuxenepi 6Goii-
bIHWA KaCaHAbl KaHE Tabwufn wWbIFy
Teri paauvoHykauatepai GenyaiH KapTa-
CXemanapblH Kypy aHe T. 6.

Kasipri yakbitta CCIM aymafbiHbIH, Whl-
fbiC 6oniriHe NacnopTTbiK MINIMETTEPAIH,
anfalKbl MapTMACbl anbiHAbI. AnbIHFaH
CblHAManapAblH, ~ HaTUXenepi  Aepek-
Tep 6a3sacbiHa eHrisinegi, an byaaH api
KYPri3inreH  3epTxaHanblk  enweynep
HerisiHge TUC-Tangay apkbiabl TyCiHyre
OHal KON KeTiMAi HaKTbl KapTorpa-
GMANbIK MaTepUan anbiHadbl.

www.nnc.kz

20 cayip
KP 3M A3KBK Teparacbi
TafalblHAaNAbI

JHepreTMKa MUHUCTPIHIH ByiipbIFbiMeH
Abaint Myxtapynbl WaHfbiTbaeB ATomabik,
KOHEe 3IHepreTUKanblK Kagaranay MeH
6aKblnay KOMUTETIHIH Tepafacbl Kbiame-
TiHe TafaWblHAanabl, Aen xabapnaigbl
KP 3M 6acnaces Kbi3meTi.

www.gov.kz

XPOHUKA

13 anpens
ConHeyHas aneKkTpocTaHUUA
«C3C «eTbicai»

ConHeyHaa anektpocTaHuma «CIC «Ke-
Tbicait» molyHocTblo 4,8 MBT BBeaeHa anis
YBE/IMYEHUA [0/IN YNACTON 3Heprum B HKeTbl-
caiickom paioHe. COBCTBEHHMKOM 3/1EKT-
poctaHuum asnsetca TOO  «KomnaHua
KaDi», peanu3oBaBlee NPOEKT 3a CcyeT
€0bCTBEHHbIX CPeacTs.

Mpwn cTpoOUTENbCTBE 3NEKTPOCTAHLMMU UC-
NoNb30BaHbl BUPYHKLMOHANbHbIE ABYXCTO-
POHHME MAHENW EeAMHWUYHON MOLLHOCTHIO
375 BT ¢ npumeHeHMeM OLHOOCEBOM Tpe-
KEpPHOW CUCTEMbI YTpO-Beuep ¢ dUKcUpo-
BaHHbIM YrIOM. Micnonb3oBaHMe TpeKepHOM
CUCTEMbI MO3BOJIUT YBEIUYUTbL BbIPabOTKY
anekTpocTaHumm go 30 %.

CTpouTenbcTBo OCYLLECTBNEHO Ha Tep-
puTopUM BbIBLLEFO MYCOPHOrO MOJIMIOHA
nnowaabto 10,7 ra. MpoekT cooTBeTCTBYET
NOJIUTHKE «3EN1EHON» SIKOHOMMKM U CNOCOO-
CTBYET  WMHAYCTPUaNbHO-MHHOBALMOHHOMY
pa3BuTMto KasaxctaHa. MaaHupyemblii rogo-
BO OTNYCK B ceTb — 7 219 000 KBT.

www.gov.kz

16 anpens
Kaprorpaduueckoe
conpoBoXaeHue pabor Ha CUM

HAL, PK npoBoaut paboTbl no KapTo-
rpaduyeckomy COMPOBONKAEHWIO Paamo-
3KO/IOrMYECKoro 06CNeA0BaHNA  TeppUTO-
pum bbislero CHMM.

370 OofMH W3 BANKHEWWWX 3TanoB npw
NNAaHUPOBaHMM MOAEBLIX PaboT, KoTopbii
BK/IIOYaeT B ceba: onpeAeneHMe yyacTKoB
0bcnefoBaHWA, MOCTPOEHWE  PErYAAPHON
ceTu otbopa npob, NocTpoeHue KapT-
CXeM  pacnpefeneHvs  paguoHyKIMZoB
KaK WMCKYCCTBEHHOTO, Tak U eCTECTBEHHOTO
MPOUCXOKAEHUS, MO pesynbTaTam none-
BbIX M 1aDOPATOPHbIX UCCNen0BaHMIA 0TOb-
PaHHbIX NPo6 U T.4,.

Ha ZaHHbIA MOMEHT yiKe Mony4yeHa nep-
Bas MapTWA NacnopTHbIX AaHHbIX Ha BOC-
TOYHYt 4acTb Tepputopum CUM. Pesynb-
TaTbl OTOBPaHHbIX NPob BHOCATCA B 6asy
JaHHbIX, a Janee nocpeacteom [UC-
aHa/NM3a Ha OCHOBE NPOBEAEHHbIX Jfla-
60paTopHbIX M3MepeHuit ByaeT nosnyyed
baKTUYECKMUIN NErkofoCTyNHbIA ANA NOHU-
MaHWMA KapTorpaguyeckuit matepuman.

www.nnc.kz

20 anpensa
HasHaueH npeacepatenn
KA3HK M3 PK

MpMKazom MUHUCTPA SHepreTukn LaH-
ruTbaes Abait MyxTapoBMY HasHayeH
Ha [O/KHOCTb npeacesatens Komuteta
aTOMHOTO M 3HEPreTMYecKoro Hagsopa u
KOHTpoNA, coobuiaer npecc cayxba M3
PK.

www.gov.kz

CHRONICLE

April 13th
Solar power plant
«SPP»Zhetysay»

The solar power plant «SPP «Zhetysay»
with a capacity of 4.8 MW was com-
missioned to increase the share of clean
energy in the Zhetysay region. The
owner of the power plant is LLP «Kadi
Company», which implemented the
project at its own expense.

During the construction of the power
plant, bifunctional double-sided panels
with a unit power of 375 W were used
with the use of a single-axis morning-
evening tracker system with a fixed angle.
The use of a tracker system will increase
the power plant’s output by up to 30%.

The construction was carried out on
the territory of a former landfill with
an area of 10.7 hectares. The project is
in line with the green economy policy
and contributes to the industrial and
innovative development of Kazakhstan.
The planned annual supply to the grid is
7,219,000 kWw.

www.gov.kz

April 16th
Cartographic support
of works on STS

NNC RK carries out work on carto-
graphic support of radioecological
survey of the territory of the former
STS.

This is one of the most important
stages in planning field work, which
includes: determination of survey sites,
construction of a regular sampling
network, construction of maps of
distribution of radionuclides of both
artificial and natural origin, based
on the results of field and laboratory
studies of selected samples, etc.

At the moment, the first batch of
passport data for the eastern part of the
SIP territory has already been received.
The results of the selected samples are
entered into the database, and then
through the GIS analysis based on the
laboratory measurements carried out,
the actual cartographic material that
is easily accessible for understanding
will be obtained.

www.nnc.kz

April 20th
Chairman of KAENK ME RK
has been assigned

By the order of the Minister of Energy,
Abai Mukhtarovich Shangitbayev was
assigned to the post of Chairman of
the Committee for Atomic and Energy
Supervision and Control, the press
service of the Ministry of Energy
of the RK reported.

www.gov.kz
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bi3giH, enaeH Tbic XKepae KepreH eH, Kywri acep?

bipere WHOPaAKYpbINbIMbI, CTYAEHTTEPAIH, KICIOU OKybIH YWbIMAACTbIPY, FbIIbIMA  OPTa/bIKTapbl
6ap CvHranyp Kanacbl-MemneKeTi MafaH KaTTbl aCep eTTi.

MpuHa JlawwKakpbi3bl, cire 6acwbl peTiHAe apKallaH MbIKTbI JXaHe 3 KyLiHe ceHimai 601y oHait ma?

OpKalaH KywTi 6ony eTe KuUbiH. bipak Kywime gereH ceHimainik kawer. On Tek 63 KyWiMMEH faHa
emec, nikipnec apinTecTepiHi3ain, KyWimeH ae KaMTamacoI3 eTineg,.

Cispe Kacibu ecyai, maHcan neH oTbacbiH Kanau yinectipyre 601aTbiHbI Typanbl KEHECTepiHi3 6ap wobiFap.

Ci3 e3iHi3aiH, emipnik ceprini3gi Aypbic TaHAayblHbI3 KEPEK, 0N Ci3 ywWiH 63api 6onybl Kepek: Kyiieyi,

cepiri, pocbl, nikipnec agam. EH AypbiCbl Ci34iH ©MipAiK CepiriHi3 MamMaHAbIFbIHbI3fa CIMKeC Hemece
*aKblH bonca.

Ci3piH oMbIHbI3WA, Kewbacwwbl 6ony - 6ananbik WaKTa KaAbiNTackaH Hemece Tya 6iTKeH Kacuer ne?

MeHiH oMbiMlIa, Kewbacwbinblk - 6yn 6ananblk LaKTa KanbiNTacKkaH KacueT. Byn KacuetTi MeHiH
MeKTebimaeri dusnka NaHiHiH MyFanimi MEH aKeM KanbiNTacTblpAbl.

Ci3 angblHbi3Fa }KoHe Ci3AiH YWbIMbIHbI3Fa KaKblH 6onawaKKa KaHAalk MaKcaTTap KoAcbI3?

Herisri maKkcaT - apKawaH TabbiCTbl aHe cypaHbicka e 6ony. On ywiH e3iHi3aiH Kacibu Kacuet-
TepiHi3Ai apTTbipbin, ypnakTap cabaKTacTblfbl KafuAaTblH CaKTay KepeK. bi3geH KeiiH aKblngbl KaHe
Binimai mamaHaap 60nybl KEpeK KaHe onapAabl Tapbueney Kepek.

YnkeH paxmer.
ToaxcaH CelipynnuHa,

KAK

MEHLLIUHBI NHOBAT,
ROrAA UX MEYTHI
CbbIBAKOTCA

Kakumu kayecmeamu 0onxceH 061a0ame pyKoso-
oumenb U cripasedsnuso AU ymeepuoeHue, Ymo
A0epujuk — myxcckaa npogeccus? 06 amom u o
MHO020M Opy20M - Haw paszoseop ¢ UpuHoli Nlaw-
KapoeHoli Taxubaesoll, 00KMopom hu3uKo-Ma-
memMamuy4eckux HayK, npopeccopom, UCrnonHu-
menbHeIM dupekmopom LleHmpa 6ezonacHocmu
A0epHbIX mexHono2ull, 2108HbIM HAYYHbIM CO-
mpyoHukom MA3 HAL PK, cneyuanucmom 8 06-
nacmu paduayuoHHoU u3uku meépdo2o mena
U paduayuoHHO20 Mamepuasno8edeHus.

MpuHa JlawKapoBHa, CYUTALTCA, YTO AAEPLUNK —
310 Npodeccus, cKopee MyKCKasn, YeM KEHCKaA.
Bbl cornacHbI?

OYXHO, KOHEYHO, HaYaTb PAa3roBop C reHAep-
HOTO PaBEHCTBA, HO NMOKa y Hac B KasaxcTaHe
OHO He CMNbHO NpaKTuKyeTcA. Bce-Taku Ka-
3aXCTaH — 370 60/blUe BOCTOYHAA CTPaAHA C
COOTBETCTBYHOLMMM 0BbIMAAMM U YKNALOM.
Bce TexHMYecKMe cCneuuanbHOCTU cunTaoTca bonblue
MYXKCKMMU. [103TOMY, KEHLMHbI B aTOMHOW OTpacau
ABNEHWNE He CTO/Ib 4acTO BCTPEYatoLLEeecs.

MN3BeCTHO, 4YTO OONBLIMHCTBO Hay4YHbIX OTKPbLITUM
CAENaAN MyKUnHbl. HO MHOTME KEHLMHbI BHECAU TaK-
K€ CBOW BKNaf B Pa3BUTME eCTECTBEHHbIX HayK. MHe
KaeTCA, YTO KEeHLWMHbI 6onee CKpynynésHbl U OTBET-
CTBEHHbI, CTapaloTCA AOBOAUTL BCe Aena A0 KoHua. M
eLLe KeHLWMHbl bonee meyTaTebHbl U NOBAT, KOraa nx
MeuTbl CObIBalOTCA. A 3TO MOMOraeT AenaTb Xopolue
Hay4Hble UCCNeA0BaHMA.

OTKyaa B Bac noaBunoch KenaHue cratb ¢pusu-
KOM-AaepLmKom?

Moeit meuyToM peTcTBa Obla CHayana reonorus
(reonorom 6bina mos TéTA, YneH-koppecnoHaeHT AH
Ka3CCP), notom acTpodusuka. MHTepec K TEXHUYECKUM
HayKam MHe NMPMBMA MOI OTel, (BOKTOP TEXHWUYECKMX
HayK, npodeccop) 1 xopolune yuntens B GusnKo-marte-
MaTUYECKOM LUKOAE, KOTOPYIO A OKOHYMAA. Al nocTynuna
Ha QakynbTeT acTpodusnkn B MIY, HO MO cemelHbIM
NPUYMHAM OCTaNACh Y4YUTbCA B AIMATbl Ha GU3NYECKOM
dakynbrete Kasl'y (tenepb KasHY um.anb ®apabu). Cne-
LLMaNbHOCTb AAepHan GM3nKa Bblbpana NnoTomy, YTo CHu-
Tana ee bonee 6AM3KOM K acTpopumsmke. A HUCKONBKO 06

AdepHoe obwecmso KazaxcmaHa
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WOMEN LOVE
WHEN THEIR DREAMS
COME TRUE

What qualities should a director have? Is it
fair to say that a nuclear engineer is a man’s
profession? About this and many other things
- our conversation with Irina Lashkarovna
Tazhibayeva, Doctor of Physical and
Mathematical Sciences, Professor, Executive
Director of the Nuclear Technology Safety
Center, Chief Researcher of the IAE NNC RK, a
specialist in the field of solid state radiation
physics and radiation materials science.

Irina Lashkarovna, it is believed that a nuclear
engineer is a profession that is more male
than female. Do you agree?

ure we can start a conversation with gender

equality, but so far in Kazakhstan it is not very

much practiced. After all, Kazakhstan is more

of an eastern country with the corresponding

customs and way of life. Alltechnical specialties
are considered to be more male. Therefore, it is not
so often for women to be in the nuclear industry.

It is well known that most of the scientific
discoveries were made by men. But many women
have also contributed to the development of
natural sciences. It seems to me that women are
more scrupulous and responsible, they try to funish
everything to the end. And women are also more
dreamy, and they love when their dreams come true.
And this helps to do good scientific research.

Where did the desire to become a nuclear
physicist come from for you?

My childhood dream was first geology (my aunt was
a geologist, a corresponding member of the Academy
of Sciences of the Kazakh SSR), then astrophysics. An
interest in technical sciences was instilled in me by
my father (Doctor of Technical Sciences, professor)
and good teachers at the physics and mathematics
school, which | graduated from. | entered the Faculty
of Astrophysics at Moscow State University, but for
family reasons stayed to study in Almaty at the Faculty
of Physics of KazSU (now al-Farabi KazNU). | chose
the specialty nuclear physics because | considered it
closertoastrophysics. | don’t regretit at all. Thisis the
most interesting «physical» specialty, in my opinion,
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3TOM He Xaner. ITO camas UHTEPEeCHan «pu3mnyeckan»
CNeLmanbHOCTb, Ha MOI B3INAA4, KOTOPas MO3BO/MAA
MHE MHOTOro f061TbCA B XMU3HW. [lake B cCamble TPyA-
Hble 90-e roAbl UMEHHO AfepHas PU3MKa OKa3anacb
BOCTPebOBaHHOM B CBA3M C BHUMaHMEM K npobneme
HEpPACcNpPOCTPAHEHNA ALEPHOMO OPYXKMA, KOHBEPCUEW
AAepHbIX 0OBEKTOB.

Kak cknagbiBanucb stanbl Bawero npodeccuo-
HanbHoro nytu? C yero Bbl HaYMHaNU?

fl HauMHana CBOK TPYLOBYI AEATENbHOCTb Nocne
OKOHYaHWA yHUBEpCUTETA € paboTbl MHKeHepom, MHC,
CHC kadeppbl agepHON Gpu3MKKU. 3aTem CTana 3aB. Na-
6opaToprein KOHCTPYKLMOHHbBIX MaTepPUaNoB AAepHbIX
SHEPreTUYEeCKMX YCTaHOBOK. OQHOBPEMEHHO A Npeno-
[aBana Ha dusnueckom dakynbtete KasHY Ha Kadeppe
AAepHON GU3NKM 1 GU3NKM TBEPAOTO TeNa. 3a04HO yuu-
nacb B acnupanType NOX AH CCP 1 B 1984 roay 3awwm-
TWUNA KaHAMAATCKYIO anccepTaumio. B 1992 roay Ha 6asze
dusnueckoro dakynbteta 6bin co3gaH HUU akcnepu-
MEHTa/IbHOM M TeOpPeTUYEeCKon GU3NKK, B KOTOPOM A pa-
6oTana cHayana y4€HbIM CeKpeTapém, 3aM. AMpeKTopa
un ampekTtopom. C 2000 roaa A paboTana 3amecTutenem
reHepanbHoro ampektopa HALL PK, 3atem ¢ 2006 roga —
3am.gupektopa MA3 HAL PK, 8 1998 roay A 3awmTtnna
[JOKTOPCKYH ancceptaunto B Y4éHom coseTe HAL PK, a
8 2000 roay nonyymna 3saHue npodeccopa. B 1998 roay
6bi1n co3aaH HTL BAT, rae A oaHOBpeMeHHO cTana pabo-
TaTb UCNOAHUTENbHBIM AVPEKTOPOM.

3HauuTeNbHan YacTb Bawei HayyHOW AeaTenb-
HOCTU NOCBALLEHA CO34aHMI0 Ka3aXxCTaHCKOro
matepuanosegyeckoro «Tokamaka» KTM. Pac-
CKa)Xkute HeMHOro 06 3Tom npoekTe.

Tokamak KTM co3gaBancA COBMECTHbIMKU yCUAUA-
MW POCCUICKMX M Ka3axCTAaHCKMX cnewuuanuctos. Maes
co34aHnA Tokamaka KTM npuHagnexut m3secTHOMy
YYEHOMY C MUPOBLIM MMeHeMm akagemuKy PAH E.M. Be-
nnxosy. OyeHb BaXKHYIO poO/ab B peannsauuu AaHHOMo
NPOEKTa NPUHAZNEKMT TakkKe npodeccopy 3.A. A3uzo-
By. MofofepKKy peannsaumm nNpoekTa Co34aHuUA TOKa-
Maka KTM okasan B.C. LLKonbHKK, B TO Bpema MuHUcTp
Hayku-Mpe3ngeHT Akagemuu Hayk, 3atemM MUHKUCTP
3HepreTunku PK.

Tokamak KTM Ha cerogHaLHnin AeHb ABNAETCA AeHb
€ANHCTBEHHON B MMPE CNeLManu3vpoBaHHOM YCTaHOB-
KOW ANA UCMbITaHMA MaTepUanos U TEXHONOTUIA B LUTAT-
HbIX M aBapMWIHbIX (PEXMM CpbIBA MAA3Mbl) YCNOBUAX
paboTbl TEPMOAAEPHbIX peakTopos, Tokamak KTM no-
3BONAET WCMbITbIBATb MaTepuanbl AusepTopa nNpu Te-
nnosoi Harpyske A0 20 MBT/KB.M, 4TO COOTBETCTBYET
napameTpam TENA0BbIX HArpy30K CTPOALLErOCA MeXAy-
HapoaHoro peaktopa UTIP. OcHOBHOE OTANYME TOKaMa-
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which allowed me to achieve a lot in life. Even in the
most difficult 90s, it was nuclear physics that was
in demand in connection with the attention to the
problem of non-proliferation of nuclear weapons and
the conversion of nuclear facilities.

How did the stages of your professional path
develop? How did you start?

| started my career after graduating from university
with work as an engineer, Junior Researcher, Senior
Researcher of Nuclear Physics Department. Then |
became the Head of Laboratory of Structural Materials
for Nuclear Power Plants. Also, | taught at the Faculty of
Physics of KazNU at the Department of Nuclear Physics
and Solid State Physics. | studied at postgraduate level
at the Institute of Physical Chemistry of the Academy
of Sciences of the SSR and in 1984 | defended the
thesis. In 1992, on the basis of the Faculty of Physics,
the Research Institute of Experimental and Theoretical
Physics was created,in which | worked first as a
scientific secretary, than Deputy Director and Director.
Since 2000, | worked as Deputy Director General of the
National Nuclear Center of the Republic of Kazakhstan,
then since 2006 — Deputy Director of the IAE NNC RK,
In 1998, | defended my Doctor Degree at the Scientific
Council of the NNC RK, and in 2000 | received the title
of Professor. In 1998, the NTSC was created, where |
simultaneously began to work as an executive director.

A significant part of your scientific activity is
devoted to the creation of the Kazakhstan’s
materials science «Tokamak» KTM. Could
you tell us a little about this project.

Tokamak KTM was created by joint efforts of Russian
and Kazakh specialists. The idea of creating the KTM
tokamak belongs to the world-famous scientist,
Academician of the Russian Academy of Sciences,
E.P. Velikhov.Averyimportantroleintheimplementation
of this project belongs to Professor E.A. Azizov. Support
for the implementation of the project to create the KTM
tokamak was provided by V.S. Shkolnik, being Minister
of Science-President of the Academy of Sciences, then
Minister of Energy of the Repub-lic of Kazakhstan.

Tokamak KTM today is the only specialized installation
in the world for testing materials and technologies in
standard and emergency (plasma breakdown mode)
operating conditions of fusion reactors, Tokamak KTM
allows testing divertor materials at a thermal load of up
to 20 MW/m?, which corresponds to the parameters of
thermal loads of the international ITER reactor under
construction. The main difference between the KTM
tokamak and similar installations is the presence of
a divertor and transport-gate devices through which
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22 Cayip
YM3 »keprinikti Tayap
eHAipywinepai Kongainabl

22 coayipae «YM3» AK LWKO Tay-
ap eHaipywinepimeH bIHTbIMAKTACTbIK,
Typanbl MeMopaHAymaapFa KON
Koubingbl. Kon Kok pacimi  oTaHAbIK
eHAipywinepai KongayabiH, CepiktecTik
6afgapnamacbl  asacbiHga  etTi.  Kon
Kowwbinap petiHge «YK HOHUC» KUC
(Cemeit K.) maHe «Kantenuna C.l»
KK (BckemeH K.) TaHmangbl. KyxaTka
caiikec, «YM3» AK xeprinikti XLWC meH
KK ycbiHaTblH  Tayapnap TeXHWMKanbIK,
pernameHTTEpre  KoHe  backa  Aa
TananTapfa  TONbIK  CIMKeC  KenreH
afganga onapablH, YCbiHbICTapblH ba-
CbIM TIpPTINNEH Kapayfa MiHAeTTeHesi.
An  oTaHAbIK  Tayap  eHAipywinep
©3  Ke3eriHge  OCblH4AM  bIHTbIMAK-
TacTbIKTbl AaMbITyFa MiHOETTeHes,.

Byn wafbiH 6W3HeC KacinopbiHAapbl
3aybITKa GHAipywinepre apHanfaH ap-
Halbl KMiIMAEPAI KeTKizesi.

«YM3» AK 6acnace3 Kbiamemi

5 mambip
KasatomeHepkacin Dioxitek-neH
Kenicim »acactbl

«KasatomeHepkacin»  ¥AK» AK Ap-
reHTuHanblk  Dioxitek S.A.  KomnaHwus-
CbIMeH Tabufu ypaH KeTKizy Typasbl
KOMMEPLMANDBIK KeniciM acanfaHbl Ty-
panbl xabapnangbl.

2020 KbinFbl aknaHpa KasatomeHep-
Kacin  ApreHTMHaHblH, ~ aTomM  3Hepre-
TUKaCbIHbIH, KaXeTTiNikTepi yWwiH Tabuem
ypaH KOHLEHTPATbiH KeTKi3yre apHajfaH
Dioxitek awwblK TeHAepiHiH XeHimnasbl
6onbin  kapuAnaHgpl.  byn  kenicim
Kenicimwaptrap noptdeniH reorpadma-
NblK ~ 9pTapanTaHAblpyfa blKnan  eTepi
oHe KomnaHusaHblH, OHTYCTIK AMepuKa
HapbifblHAA 60AYybIH HblFalTagbl. aHa
Kenicimre Kon Kot KasakctaH Pecny-
6/MKacbl MeH ApreHTMHa apacbiHAafbl
aTOM  CanacblHAAfbl  bIHTbIMAKTACTbIK-
TbiH KalTa KaHAaHyblH Gingipesi, coH-
Dai-ak,  KasaTomeHepKacinTiH  anemgik
ALPONbIK OTbIH HapbIFbIHAA CeHiMAi 3pi
KONaWAbl KETKI3yWwi peTiHgeri TypakTbl
6epneniHin Kyaci 6onagbl.

«KasamomeHepkacin» YAK» AK

XPOHUKA

22 anpens
YM3 noppepuBaet MecTHbIX
TOBaponpoussoauTenein

22 anpena COCTOANOCb NoAnucaHue
MeMOopaHayMoB O coTpyaHuuyectse AO
«YM3» ¢ ToBaponpoussoantenamm BKO.
Mpoueaypa nognucaHWA Npowna B pam-
Kax [MapTHEpPCKOM nporpaMmbl NoAAEPHK-
KM OTeYeCTBEHHbIX NpousBoauTenen. B
KayecTse MOANUCAHTOB 6blnM BbibpPaHbI
TOO «YK HOHUC» (r. Cemeit) n UN «Kan-
TennHa C.I.» (r. Yctb-KameHoropck). Co-
rnacHo AokymeHty, AO «YM3» obsasyer-
CA MpU MONHOM COOTBETCTBMM TOBApOB,
npegocTasnaembix mectHoimn TOO n UN
TEXHMYECKUM pernameHTam W Apyrum
TpeboBaHMAM, paccmaTpuBaTb WX Npea-
JIOXXEHMA B NPUOPUTETHOM nopagke. A
0TeyeCcTBeHHble TOBapONpOU3BOANTENN, B
CBOIO 04epesb, 0653yHOTCA pa3BMBaTh Ta-
Koe COTPYyAHMYeCTBO.

[JaHHble npegnpuaTMA Manoro 6usHe-
Ca NOCTaBAAIT Ha 3aBOA, KOMMJEKTytoLWme
cneuoaexapl ANA NPOM3BOACTBEHHWKOB.

Mpecc-cnyncba AO «YM3»

5 masn
Kasatomnpom 3akatoumnn
caenky c Dioxitek

AO «HAK «Kasatomnpom» coobuia-
€T O 3aK/NIYEHUU KOMMEPYECKOro co-
rNalleHMAs O NOCTaBKe MPUPOAHOTO
ypaHa ¢ apreHTMHCKOW KomnaHuel Dio-
xitek S.A.

B ¢espane 2020 roga Kasatomnpom
6bin  obbaABneH nobeauTenem OTKpbI-
Toro TeHaepa Dioxitek Ha nocrtasky
KOHLEHTpaTa NPUPOAHOr0 ypaHa Ans
notpebHOCTel aTOMHOW 3HepreTukn Ap-
reHTuHbl. [laHHoe CornaweHue cnocob-
cTByeT reorpaduueckoin ausepcuduka-
uMu noptdena KOHTPAKTOB W yKpenns-
eT npucytctBue KomnaHuM Ha pbiH-
Ke OxHOn Amepuku. TognucaHue
Hogoro CornaweHua 3HameHyeT co-
foit  BO30OGHOBNEHWME COTPYAHMYECTBA
mexgy Pecnybnukoi KasaxctaH u Ap-
TEHTUHON B aTOMHOM OTPaAcAM, a TaKxKe
CBMAETeNbCTBYET 06 YCTOMYMBOW peny-
Tauum Kaszatomnpoma Kak HaZEXKHOro u
npesnoYTUTENbHOTO MOCTaBLIMKA HA MU-
POBOM pbIHKe A4EPHOro TON/MBA.

AO «HAK «Kasamomnpom»

CHRONICLE

April 22th
UMP supports local producers

On April 22th, the signing of
memorandums of cooperation between
JSC «UMP» and manufacturers of East
Kazakhstan region took place. The
signing procedure took place within
the Partnership Program for Supporting
Domestic Manufacturers. LLP «UK UNIS»
(Semey) and IE «Kaptelina S.G.» were
selected as signatories. (Ust-Kame-
nogorsk city). According to the
document, JSC «UMP» undertakes, in full
compliance of the goods provided by
local LLPs and individual entrepreneurs
with technical regulations and other
requirements, to  consider  their
proposals as a priority. And domestic
producers, in turn, undertake to develop
such cooperation.

These small businesses supply the
factory with components for workwear
for production workers.

Press service of JSC «UMP»

May 5th
Kazatomprom signed
a deal with Dioxitek

JSC «NAC «Kazatomprom» announces
the conclusion of a commercial
agreement on the supply of natural
uranium with the Argentine company
Dioxitek S.A.

In February 2020, Kazatomprom was
announced the winner of the Dioxitek
open tender for the supply of natural
uranium concentrate for the needs of
the Argentine nuclear power industry.
This Agreement contributes to the
geographical  diversification of the
contract portfolio and strengthens the
Company’s presence in the South
American market. The signing of the
new Agreement marks the resumption
of cooperation between the Republic
of Kazakhstan and Argentina in the
nuclear industry, and also testifies to
Kazatomprom’s strong reputation as a
reliable and preferred supplier in the
global nuclear fuel market.

JSC «NAC «Kazatomprom»
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Ka KTM OT aHanornyHbIX yCTaHOBOK — Hannyue avsep-
TOPHOTO M TPAHCMOPTHO-LU/O30BOrO YCTPOWCTB, Yepe3
KOTOPOE BO3MOXHa 3aMeHa uccaeayemblix 06pa3Los
[AMBEPTOPHbIX NNACTUH B KpaTyaillume Cpoku, bes pas-
repmeTM3aLMm BaKyyMHOW Kamepbl, YTO B KOHEYHOM
UTOre NO3BO/IUT CYLLECTBEHHO COKPATUTL BPEMA 3arpys-
KM U BbITPY3KM 00pa3LoB MCCaeayemMblX MaTeEPUanos.
MMeHHO B CBA3W C YHMKANbHOCTbIO YCTaHOBKM KTM 26
mas 2017 roaa B r.KasaHb 6b110 NOANMCAHO MEXKAYHa-
poaHoe CornaweHve O COBMECTHOM MCMO/b30BaHWM
ctpaHamu CHI Tokamaka KTM. B cootseTcTeum ¢ Corna-
WEHMEM, KaXk[an y4acTBylOWAA CTpaHa LO/MKHa obe-
cneunBatb CBOe CO6CTBEHHOE (UHAHCMpOBaHME ANA
NPOBEAEHMA HAYYHbIX UCCNEA0BAHUM B MOAAEPHKKY TO-
Kamaka KTM. 2 mapta 2018 roga lMporpamma cosmecT-
HbIX Hay4YHbIX PaboT Ha Tokamake KTM b6bina yTBepK-
neHa IkoHommuyeckum Cosetom CHI. B pamkax gaHHOM
MPOrpammbl OCyLLECTBAEHbI NOATOTOBKA M NpoBeaeHue
8 2019 rogy ¢wu3nueckoro nycka KTM B BBOZ KOMNAEK-
ca B 3KcMayaTauumio. B HacToAwmi

MOMEHT MPOAONKEHNE NPOrpamMMbl

Ha 2021-2023 rr. HaXo4AMUTCA B CTagMW COMNACOBAHUA U
[OMKHO BbiTb 0406peHo0 Ha JKoHomuMuyeckom CoseTe
CHT B okTa6pe 2020 roaa.

MHe noc4yacTaMBMNOCL MPUHATL y4acTme B peasu-
3aUMM NpoeKTa co3daHuA Tokamaka KTM Ha nepso-
Haya/IbHOM 3Tane M y4yacTBOBaTb B GU3MYECKOM MyCKe
KTM.B HacToAwmMiA MOMEHT 5 ABAAIOCH NpeaceaaTenem
pabouel rpynnbl No peasnsauuy NPorpammsl COBMECT-
HbIX HAy4YHbIX UCCNEA0BaHUIM Ha Tokamake KTM B Ko-
muccumn ATOM-CHT.

CnpaBeanvBo Nu Toraa YTBEPMKAATb, UTO TOKa-
Mak KTM - 310 0cobbiit noBog, AnA ropaocTu us
caenaHHoro Bamu B npogeccun?

KoHeuHo. Ho He ToNbKO peanu3aunsa NpoekTa co3sa-
HMA ToKamaka KTM, HO 1 npoBefeHMe HayYHbIX uccie-
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it is possible to replace the studied samples of the
divertor plates in the shortest possible time, without
depressurizing the vacuum chamber, which ultimately
willsignificantly reduce the time of loading and unloading
samples of investiagted materials. It is in connection
with the uniqueness of the KTM installation on May
26th, 2017 in Kazan, the international Agreement on the
joint use of the KTM tokamak by the CIS countries
was signed. Under the Agreement, each participating
country must provide its own funding for scientific
research in support of the KTM tokamak. On March
2, 2018, the Program of Joint Scientific Work at the
KTM Tokamak was approved by the CIS Economic
Council. Within this program, preparation and imple-
mentation in 2019 of the physical start-up of KTM in
the complex commissioning was carried out. Nowa-
days, the continuation of the program for 2021-2023
is in the negotiation stage and should be approved at
the CIS Econo-mic Council in October 2020.

| was lucky to

take part in pro-

ject implemen-

tation for the

KTM  tokamak

creation at the

initial stage and

participate in the

physical launch

of the KTM. Cur-

rently, | am the

chairman of the working group on the implementation

of the joint scientific research program at the KTM
tokamak in the ATOM-CIS Commission.

Is it fair to say that the KTM tokamak is a
special reason for pride in what you have
done in your profession?

Of course, the project implementation for KTM
tokamak creation and the conduct of scientific
research under the joint program of the CIS countries.

A large part of my career is in the decommissioning
of the world’s first fast neutron reactor BN-350.
Our NTSC contributed to the implementation
of almost all projects on the use of sodium coolant
for the BN-350 reactor.

BOT 3TV OCHOBHble pPaboTbl NErU B OCHOBY ABYX

[,0BaHWUI NO COBMECTHOM nporpamme ctpaH CH.

Momumo 310ro, 60/1bLLYH0 YaCTb MOEW TPyA0BOM Aen-
TENbHOCTM 3aHUMAET y4acTue B paboTtax no BblBOAY M3
SKCMAyaTauyn NepBoro B MUpe pPeaktopa Ha ObICTpbIX
HenTpoHax bH-350. Haw HTL, BAT BHEC cBOW BKNag, B
peanu3aLmio NPaKTMYECKN BCEX MPOEKTOB No 0bpalle-
HUWIO K HAaTPUeBbIM TenaoHocuTenem peaktopy bH-350.

BOT 3TM OCHOBHble paboTbl Nernn B OCHOBY ABYX Ha-
MUCAHHbIX B COABTOPCTBE KHUI: «Ka3axCTaHCKUI TOKa-
Mak KTM» n «ObpaleHue ¢ HaTpuUeBbIM TENNOHOCUTE-
nem PY BH-350».

Bbl ynomaHnyau HTL, «BAT». PacckaXkute HemHo-
ro nogpo6bHee Kak oH 6bin co3gaH?

HTLL BAT 6bin co3aaH B KayecTBe OpraHU3aLun Tex-
HuYeckoi noaaepxku (TSO) peryaupytowemy opraHy
B aTOMHoOM oTpacnn. OcHoBHOM 3aaa-
yel LeHTpa ABMAETCA NMPOBEAEHWNE 3IKC-
nepTM3bl N0 ALEPHON M PaMALMOHHON
6e30nacHOCTM 0OBEKTOB aTOMHOW 3HEP-

FeTMKM ¥ NPOMbILAEHHOCTU. 3aaa4amm

LEHTPa TaKXKe ABNAOTCA YnpaBieHue

paboTammn No BbIBOAY M3 3KCMAyaTaLum

ApepHblx 06beKToB, B YacTHocTM PY

BEH-350, npoBeaeHue paboT B 0bnacTu
HEepPacnpoCTPaHeHWe OPYKMUA MaccoBO-

[0 NOpaKeHWA, IKCMOPTHOrO KOHTPOAS

ALEPHbIX nepefay, Gpusnyeckoi 3alum-

Tbl 0OBEKTOB WMCMONb30BAHUSA aTOMHOWM

SHepruu. B cooTBETCTBUM C NPOTOKO/b-

Hbim peweHnem M3 PK HTL BAT asna-

€TCA FONOBHOW OpraHu3aumen no obpa-

LLEHWIO C HATPUEBLIM TEMIOHOCUTENEM

peaktopa bH-350 (r.AkTay). Mo gaHHOMy
HanpaBAeHMIO C GPUHAHCOBOW M TEXHMYE-

ckou noppepxkont CLUA n Bennkobpu-

TaHWM OblAKM BbINOJHEHbI CAeaytoLLme

NPOEKTbI: 04MCTKA HATPUEBOIO TENNOHOCUTENA OT PasM-
OAKTMBHbIX M30TOMOB C MOMOLLBIO LLE3MEBBIX /I0BYLUEK,
CBEP/IEHME KOpNYyCa PeakTopa U A PEHNPOBAHNE HATPUA
WX KOpnyca 1 neTe/lb peaktopa B 6akW XxpaHeHus, yaa-
NIEHWE OCTATKOB HAaTPMA U3 KOpMyca U NeTesb, NPOEKTH-
pOBaHWE W CTPOUTENBCTBO YCTAHOBKM MO NepepaboTke
PafMOaKTMBHOTO HATPUA.

Y UeHTpa nmeetca anueHsna KASHK MuHuctepcrea
sHepreTukn PK Ha npoBeaeHMe faHHbIX paboT.

KTO M3 XeHWMWUH — HbiHe KUBYLMUX MAU UCTO-
pUYecKUX nepcoHaxkeid — Bam wmmnoHupyer,
KaxkeTca 61M3KOM MO AyXYy M XKU3HEHHbIM LieH-
HocTAM?
KoHeyHo, 3T0 Mapua CknafoBcKan-Kiopu 1 ee goub
WUpaH Honwuo-Kiopu. /Inza MeiTHep, B YecTb KOTOPOW
Ha3BaH 109-i anemeHT Tabnuubl MeHaeneesa. Ee Ha-

AdepHoe 0b6wecmeo KazaxcmaHa
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HanWCaHHbIX B COABTOPCTBE KHUI: «KasaxCTaHCKUM
ToKamak KTM» n «ObpalyeHne ¢ HaTpMeBbIM TENO-
Hocutenem PY BH-350».

These are the main works that formed the basis for
two co-authored books: “Kazakhstan’s KTM Tokamak”
and “Sodium Coolant Handling of RC BN-350".

You have mentioned the NTSC. Could you tell
us a little more about how it was created?

NTSC was established as a technical support
organization (TSO) to the nuclear regulatory body.
The main task of the center is to carry out expertise
on nuclear and radiation safety of nuclear power
and industrial facilities. The center’s tasks are also to
manage the decommissioning of nuclear facilities, in
particular, the BN-350 reactor plant, work in the field

of non-proliferation of weapons of mass destruction,
exportcontrolof nucleartransfers, physical protection
of nuclear facilities. In accordance with the protocol
decision of the Ministry of Energy of the Republic
of Kazakhstan, NTSC is the head organization for
the management of sodium coolant for the BN-350
reactor (Aktau). In this direction, with financial and
technical support from the United States and Great
Britain, the following projects were carried out:
cleaning sodium coolant from radioactive isotopes
using cesium traps, drilling the reactor vessel and
draining sodium from the vessel and reactor loops
into storage tanks, removing sodium residues from
the vessel and loops, design and construction of a
radioactive sodium processing plant.

The Center has a license from the CAESC Ministry
of Energy of the RK to conduct such works.
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3blBa/IN  «MaTePbl0 aTOMHOM BOOMObLI» U «aTOMHOM
SHEPreTMKM». VIMEHHO OHa ABNAETCA MOWUM KyMU-
POM B YaCTM1 YNOPCTBA U LieNeYCTPEMIEHHOCTY.

Camoe cuibHOe BreyaTaeHue OT YBUAEHHOTO 33
npeAenamm Haweu CTpaHbi?

Camoe cuibHOe BMEYaTNEHWE NPOM3BEN HA MEHS
ropog-rocyaapcteo CuHranyp c yHWUKanbHOW WHpa-
CTPYKTYPO#, opraHu3aumein npodeccuoHanbHoro oby-
YEHMA CTYAEHTOB, HAYYHbIMM LIEHTPAMM.

MpuHa JlawkapoBHa, Bam Kak pyKkosBoautento
Nerko im scerga 6biTb CMNbHON U YBEPEHHOW B
CBOMX cuNax?

Bcerga 6biTb CMNbHOM OYeHb TpyaHO. A BOT yBe-
PEHHOCTb B CMAax HyxHa. Ho oHa obecneunsaercs
He TO/IbKO CBOMMM CMNAMK, HO CUAMKU TBOWUX Konner-
€AMHOMbILLIEHHUKOB.

HaBepHsAKa y Bac ecTb coBeTbl, KAK COBMECTUTb
npo¢deccuoHanbHbIN POCT, Kapbepy U CEMbIO.

Hy»HO NpaBWAbHO BbIOPaTb CBOErO CMYTHMKA MKW3-
HUW, KOTOpbIA Tebe AonKeH ObiTb BCEM: MYMKEM, CO-
PaTHWMKOM, APYroM, eAMHOMbIWAEHHUKOM. Jlyywe
BCETro, eC/IM TBOM CNYTHUK KM3HM OYAET TaKOM e uan
O/113KOW K TBOEW CNeLnanbHOCTK.

Kak, no-Bawemy, 6biTb inaepom — 3to npnob-
PETEHHOE W/IN 3a/10}KEHHOE C AeTCTBA KauecTBo?

Aymato, 4to IMAEpcTBO — 370 HoNbLLE 33a/10XKEHHOE C
[LeTCTBA KayecTBO. MOW LIKONbHbIA y4nTeNb GU3NKK W
MO OTeL, 3a/10}KWUIM BO MHE 3TO KayecTso.

Kakue uenu Bbi cTaBute nepeg cobou v Bawei
opraHu3auuen Ha baunkaiwee byaywee?

OcHoBHa#A uenb - ObITb ycnewHbIMU U BOCTpE6OBaH-
HbIMW Bcerga. [na 3Toro HyKHO NOBbIWATL CBOW NPO-
(I)eCCMOHa}'IbeIe KayeCTBa U C06J'HOAaTb npuHUUN npe-
€MCTBEHHOCTW MoKoneHun. Mocne Hac AOO1XKHbI BbITb
bonee YMHbIE€ U 3HaOWMKME cneunannctbl U UX Hago Cy-
MeTb BOCNUTATb.

Bonbluoe cnacubo.

ToaxcaH Celighynnuna,
AOK
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Which of the women - living or historical
characters - impresses you, seems to be close
in spirit and life values?

Of course, this is Maria Sklodovskaya-Curie and
her daughter Irene Joliot-Curie. Lisa Meitner, after
whom the 109th element of the periodic table is
named. She was called «the mother of the atomic
bomb» and «atomic energy». It is she who is my idol
in terms of perseverance and determination.

What is the strongest impression from what
you saw outside our country?

The strongest impression was made on me by the
city-state of Singapore with a unique infrastructure,
organization of vocational training for students,
research centers.

Irina Lashkarovna, is it easy for you as a leader to
always be strong and confident in your abilities?

It is very difficult to be always strong. But
confidence in strength is needed. But it is provided
not only by our own forces, but by the forces of your
like-minded colleagues.

Surely you have advice on how to combine
professional growth, career and family.

You need to choose the right life partner, who should
be everything to you: husband, companion, friend,
like-minded person. It is best if your life partner is
the same or close to your specialty.

How, in your opinion, is being a leader an
acquired or inherent quality in childhood?

| think that leadership is more of a quality inherent
in childhood. My school physics teacher and my
father raised this quality in me.

What goals do you set for yourself and your
organization for the near future?

The main goal is to be successful and always
in demand. To do this, you need to improve your
professional qualities and observe the principle of
generational continuity. After us there should be more
intelligent and knowledgeable specialists and we
should be able to educate them.

Thank you very much.
Togzhan Seifullina,
NSK
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13 mambip
MUHKeHepniK
Kepeprinepai
KOpFfayabl Kyweiry
ALpPONbIK  Kayinci3gikti  KamTamachbi3
€Ty JKeHiHAeri XanblKapanblK LapTTap-
Abl icke acblpy lweHbepiHae KP YAO
AKLL KopfaHbIC MWHUCTPAIriHIH, Kayin-
KaTepai asanTy KeHiHAeri arewTTiri-
meH (DTRA) 6ipnecin  6ypbiHfbl  CCHM
ayMafblHAA KYMbICbIH XanfacTblpyaa.
Kasipri yakbiTTa «Toxipubenik anau-
ha»  OW3MKanbIK Kepeprinepaid, Kypbl-
NbICBI  KYPiN  KaTblp,  KaYincCi3gikTiH
Ken feHrenni kyienepi  opHaTbiNy-
[a, Kep VYCTi pafMoaKTMBTIK sacTa-
HY [eHreliH TemeHzeTty OoMblHWa ic-
wapanap Kyprisinyge. MyHblH,  Bapi
AAPONBIK  KbI3MET  KanablkTapbl  6ap
aHblKTanfaH obObeKTiepre  pyKcaTChi3
KON KeTKisyai 6ongblpMaiTbiH  UHXKe-
Hepnik  Keaeprinepai  Kopfayabl  Ky-
WwemnTyre bikNan eTeTiH 6onasbl.
www.nnc.kz

19 mambip

AToMm 3HepruacbiH
nailfanaHy canacbiHgafbl
NULEH3NATTapPAbIH
Ha3apblHa

«ATOM 3HEpruAcbiH NaWganaHy Typa-
Nbl» KP 3aHbIHbIH, 8-636bl 1-TapMafbiHbIH
1)  TapmaKlacbiHa  Calikec  aTom
JHEPrMACbIH MallfanaHy canacblHAAfbI
KbIBMETTi  Ky3ere  acblpaTblH  Keke
KOHE 3aHAbl TYNFanapAblH aToM 3Hep-
TMACBIH nanganay canacbiHAafbI
KbI3METTiH, TUICTi TypiHe nuueH3unacsl 6o-
Nybl MiHAETTI.

CoHblMeH KaTap, «Pykcatrap KaHe
xabapnamanap Typanbl» KP 3aHbiHbIH,
1-KOCbIMILACbIHAA  KBpCeTiNreH eckep-
Tynepre  CaMKec aTOM  3HEPTUACHIH
nainganay canacbliHAafbI NVLeH-
3uanapablie,  6ip  Geniri 2014  Kbinfbl
KapawagaH 6actan 5 xbla KoagaHblly
mep3imimeH bepinegi. byn pereHimis,
2019 KbingblH Kapawa aWblHaH ba-
cTan  ocbl AUUEeH3UANapAblH - Konga-
HbICbl TOKTal bacTabl.

www.gov.kz
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XPOHUKA

13 mas
YcuneHue 3awurol
MH3KeHepHbIX 6apbepos

B pamkax peanusauuuM  MexayHa-
pOAHbIX  fOroBopoB no  obecneve-
HUIO ApepHoi 6esonacHocTu, HAL PK
COBMECTHO ¢ AreHTCTBOM MO YMEHb-
WeHU yrposbl MuHucTepcTBa obopo-
Hbl CLUA (DTRA) npoagonxaer pabotbl
Ha TeppuTopum Bbiswero CUM.

B HacToAwee BpemA Ha naowag-
Ke «OnbiTHOe none» WAET CTpPOU-
TeNbCTBO du3nyeckmnx 6apbepos,
yCTaHaBAMBalOTCA MHOrOypOBHEeBbIE
cuctembl  6e30MacHOCTM,  NPOBOAATCA
MEPOMPUATUA MO CHUMKEHMUIO  YpOB-
HA  NOBEPXHOCTHOTO  PAAMOAKTUBHOIO
3arpasHeHus. Bce 3Tto byget cnocob-
CTBOBATb YCW/JEHMIO 3alMTbl MHXKeHep-
HblX 6apbepos, KOTOPble MUCKAKOYAOT
HECaHKLIMOHMPOBAHHbIA JOCTYN K Bbl-
ABNEHHbIM  OOBEKTaM C  OTXOAaMM
AAEPHON AeATENbHOCTH.

www.nnc.kz

19 masn

BHMMaHMIO AnLeH3UATOB
B cpepe ucnonb3oBaHusA
aTOMHOM 3Hepruu

CornacHo nognyHkty 1) nyHkta 1
ctatb 8 3akoHa PK «06 ucnonb3osa-
HWM aTOMHOW 3Heprum» ¢usnyeckme u
IOpUANYECKME  AWLA,  OCYLLEeCTBAAO-
wue AeATenbHOCTb B 0bnacTu wucnonb-
30BaHMA QaTOMHOW 3Hepruu, o0b6A3aHbl
MMeTb /IMLEH3UI0 HA COOTBETCTBYIOLLUN
BUZ, feATeNbHOCTH B chepe MCnonb3oBa-
HWA aTOMHOIN 3HEPTUM.

Bmecte ¢ Tem, cornacHo npumeva-
HUAM YKa3aHHbIX B mpuaoxenun 1 3a-
KoHa PK «O paspewweHnax u ysBeaom-
NIEeHWAX» YacTb AuueH3ui B cdepe
MCMONb30BaHWA aTOMHOM 3Heprum ¢
Hosbpa 2014 roja BbIAAKOTCA CO CPO-
Kom gencteua 5 net. Yto o03Hauaer,
C Hosbps 2019 roga AeWCTBMA AaHHbIX
NVLEH3MM Havyanu NpekpaLaTbea.

www.gov.kz

CHRONICLE

May 13th
Strengthening the protection
of engineering barriers

As part of the implementation of
international agreements on nuclear
safety, NNC RK, together with the
Defense Threat Reduction Agency
of the US Department of Defense
(DTRA), continues to work on the
territory of the former STS.

At present, physical barriers are
being built at the Experimental Field
site,  multilevel  security  systems
are being installed, and measures are
being taken to reduce the level of
surface  radioactive  contamination.
All this will contribute to
strengthening  the  protection  of
engineering barriers, which exclude
unauthorized access to the identified
objects with nuclear waste.

www.nnc.kz

May 19th

To the attention

of licensees in the field
of atomic energy use

According to subparagraph 1) of
paragraph 1 of Article 8 of the Law of
the Republic of Kazakhstan «On the
Use of Atomic Energy», individuals
and legal entities operating in the
field of atomic energy use are requi-
red to have a license for the relevant
type of activity in the field of atomic
energy use.

Also, according to the notes
specified in Appendix 1 of the Law
of the Republic of Kazakhstan «On
Permits and Notifications», some
licenses in the field of atomic energy
use have been issued since November
2014 with a validity period of 5 years.
Which means, since November 2019,
these licenses began to expire.

www.gov.kz
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MKBULATOP

26 cayip, Aan 34 Kb 6ypbIH
YepHOobbib  aTOM  3neKTp
CTAHUMACBIHAAFbl  }KApPbINbIC
6onabl. AnaTTbiH, CangapbiMeH
Kypecyre KCPO-HblH 6GapnblK
pecnybanKkanapbiHaH NMKBUAA-
Topnap Kengi. 1986 xbinbl 11
mambipga OpTa MmawwuHa »Ka-
cay muHuctpi Epum Cnasckuit
YepHobbinbfa MuHopTmaL
KacinopbiHAAPbIHbIK MaMaHAa-
PbIH Kibepy Typanbl 6yMpbIKKa
KON KONAbl.

Ynbi meTannypruanblk - 3aybl-
ToiHaH 100-4eH acTam Kbi3meTkep
ONfFa  WbIKTbl. Onap ap TypAi
MaMaHAbIKTafbl agamaap - MOH-
TaXWblNap, KypbuibiCWbiNap, A0-
3UMETPUCTep, XKyprisywwinep, anek-
TPUKTEP, TaMaKTaHy CanacblHblK,
Kbi3meTkepnepi. Onap  TOAbIK,
AHKMUAPABIKNEH eHOeK eTTi KaHe
KOMbINFaH MiHAETTi abblpoiMeH OpbIHAAAbI.
asip 3aybiTTa 15 nmkBMAATOp Kymbic icTerai. OnapaplH, 6ipi - CbIHAK OPTaNblFbiHbIH
paamnaumanblk Kayincisaik ToobIHbIH *KeTeKwici Hukonait Hepocekos.

Kipicmipy:
Anam candapsiH wotora 6apneirel 526 250 adam kameicmel. 32 000 acmam -
KazakcmaHHaH. LWbiFbic KazakcmaH obnbicbiHaH - 3 000-HaH acmam adam.

Hukona Hukonaesuu, ci3gi YepHobbinb AIC-Ha XKibepreH Ke3pe Ci3 KaHwa XKacta
6onablHbI3?

29 kacTa. On Ke3zae MeH eKi Kbi3 Topbuenen, yuneHreH egim.
Con okufanap ecidisge me?

Ma! Maycbim aiibiHga bipiHWi 60sbin Kyprisywinep anatka Xibepingi. JosumeTpucrep-
re OYMpbIK KbIpKyieK albiHaa Kenai. Eki go3vmeTpLui-uHxeHep — MeH kaHe Cepreit Benurga-
HOB, YW Ao3umetpli — AHapei Kopwes, Cepreit MexHuH (Kasip CO-aa sKymbiC icTeNA|) KaHe
Bacunuii PeweTHuKoB *ibepingi. bi3 oHAa eki ait TypAbIK. Ka3aH MeH Kapalla annapsl.

Ci3aiH XXyMbICbIHbI3 KaHaal 6ongbi?
Con Ke3ge peakTop TOPT afblHaH Kacblpblngpl: bipiHWi ayaaH — 6ac aHanbIMAbIK COpFbl

afblHaH (OGapblHLWA KMpaFaH Kafbl), eKiHWI ayaaH — 4easpaTopAbIK STaKepPKaHbIH KafblHaH,
YWiHWI ayaaH — Mall3an *KafblHaH, anTbiHWbI ayAaH - 6/10KTbIH, ilWiHeH. MeH BipiHWi ayaaHHbIH,

COZlaH KeMiH bipikkeH OipiHWI aHe eKiHWi ayAaHHbIH, A03MMEeTPUANbIK bakblnay KbiameTiHiH, (AB)
bacTbifbl 6onabiM. Kapala mepekenepiHeH KeWiH KbicKapTynap 6onapl, mMeH 6ipikkeH OGipiHwwi,
eKiHLWLI aHe YWiHwWi ayaaHaapAbiH, b KbI3METiHiH, 6acTbifbl 60aAbIM.

MeHiH, MiHAeTTepime Keden [03anblk OaKblnay KYPridy, KYMbIC OpPblHAAPbIHAAFbI ramma-
coyneneHy [A03acCbiHblH, KyaTblH KHe MNEepPCOHanApblH, KYHAI3ri CayneneHy [o03acblH KeTepmey
MaKCaTblHAa *KYMbIC YaKbITbiH aHbIKTay Kipai. CoHAal-aK, MeH «KapblHAalWTap» O60MbIHWA NepcoHan
[l03aCblHbIH, KWMHaAKTanyblH Oakblnayapl KoHe Ao3aHblH, benrini 6ip AeHreinepiH KuHay KesiHae
KMHaKTayLWbl 4O3UMETPAEPAi aybICTbIPYAbl 6acKapAbIM. bi3 Taynik 60Mbl AEMANbICChI3 KYMbIC iCTEAK.

HuKonait HuKonaesny, enwemaep Typanbl TONbIFbIPaK alTbin GepceHis.

MepcoHanabiH, aybiCbIMAbIK CIyNENeHy A03aCblH 6lWey YWiH MOHAAY KamMepanapbiHbIH, KYMbICbI
HerisiHae «KapblHAAWTap» - A03MMETpAep naiganadbingbl. ANM-02  Josumetp (Tepmontomu-
HUCLLEHTTI XMHaKTayLLbl 4O3MMETP) NEPCOHANFA TYPAKTbI KMIO YLLiH bepinai.

Op aybICbiIMAa KbI3METKEpAepAiH, Ti3imi 6ap XKypHan 60nabl, OHAA aybiCbiM [403aCbl XKUHAKTaNAbI.
Bakbinay [AeHremnepiHe KeTKEH Ke3ge Hemece «KapblHAaW» MacwTabTaH wWbikkaH Ke3ge ANT
[O3UMETPI KalTbin anbiHAbl. OHbIH, OpHbiHA 6acka bGipey Gepinai. bapAabiK KymbiC Ke3eHiHae nep-
coHan 25 P-HeH (peHTreH) apTbik A03aHbl anmaybl Twic. KyHaisri (aybicbiMablk) Ao3a — 1 P-HeH
acnangpl, 20 P go3afa }eTKeH Ke3/e NepcoHan «KapbiHAawWTap» 6oMbiHWa 25 P-Fa AeniH KeTki3ai, coaaH
KeWiH CTaHLMAAaFbl XKYMbICTAH LbIFapbIAAbl.

[B cbIpTKbl (TYPMbICTbIK) Kbi3meTi koHe MAB Kbi3ameTi (keke 6akbinay) 6onabl. CbIpTKbl
KbI3MET acxaHafa KipreH Kesfe apHalbl KWIMHIH Ta3anblfblH OaKblNayMeH aHEe CTaHUMAAAH TbiC
30 WaKpbIpbiIMAbIK aiiMaKTa Ao3bakbinaymeH anHanbictol. MAB Kbismeti AN Ao3MmeTpnepiHin,
e/lWeynepiH bakblnan, A03anapAabl ECENKe anyablH KEKE KapPTOUKaNapbIH Kyprisi.

©Mmip Kanait yubimpacTbipbingbl?

Bi3 nuoHepnep narepiHge cTaHumagaH 100 KM KalbIKTbIKTa TypAblK. ABTobycneH YepHobbinFa eki
cafaT. bi3 TaHepTeH 6-4a TypAblK. Kewene KybiHAbIK. CoaaH KeliH TaHFbl ac. TanoH 6OMbIHLWA KYHiHe
YW peT TaMaKTaHaMbI3, *aKCbl TaMaKTaHAbIK, bipak 6api ae Tywbl 60nabl. 7.00-4e aBTOOYCKA OTbIPAbIK.
ABTOGYCTap *KeKe 60aAbl: aybICbIM YLLIH, KbI3MET KEOPCETY YLLiH aHe YepHobblnbaaFrbl aBToDeKeTKe bapa-
TbIH TypaKTbl aBTObYCTap 6onapl. CaraT 9.00-ae 6i3 YepHobbinbaa A6 Kbi3meTi akimwiniri, )MAB Kbi3meTi
KOHE CbIHaManapab! ipikTeywinep, KOMMa ¥aHe NpPMbopAap KbI3METi OpHaNacKaH MeKTemnKe KeneTiHois.

OpanfaHHaH KeiliH KaHAau cangap 60n4bIHbI3?

BapAbifbl OKYNbIKTaFbl CUAKTbI. MMMYHZBIK XKYMeEHiH Halapaaybl ayblp 6onabl. An, Kasip 20 Xbln aepAik
ayblpMaMblH.

Hukonait HuKonaesuuy, ci3 Kasip 6acka nmksupatopiapmeH b6aiinaHbictacbi3 6a?
N3, bainaHbicTa 60/1yFa ThipblCamblH. bipak, eKiHilKe opal, KenTereH agamaap Tipi emec.

Kipicmipy:
Cemelide YepHobbinb KypbaHOAPbIH ecKe anyFa QPHANFAH #anfei3 my3ell opHanackaH. 2006
woinbl [lagnodapda YepHobbine KepcemkeH epsnik neH 6ambipabIKMbIH CUMBOsbI pemiHde
ecKepmKiw opHaMblA0bl.

Keneci xbinbl HUKonan Hukonaesmy Ynbi metannyprusanbik 3aybiTbiHAA HKYMbIC icTeiTiHiHe — 40 Kbin
eHbeK mepenToibiH aTan etesdi. bi3 biperen agamfa TabaHAbINbIK NeH bIHTa-Kirepai »ofantnayasl,
YHEMi XaHa Kyl NneH WabbIT Taybln, 63 apMaHAapbl Typanbl €WKALWaH YMbITNAyAbl Tinenmis!

Caman Uckakoesa,
YM3

AdepHoe 0b6wecmeo KazaxcmaHa
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INKBULATOP

26 anpens, posHo 34 ropa Hasag nporpemen
B3pbiB Ha YepHobbinbckoit A3C. Ha 6opbby ¢
nocneacTBUAMM aBapuu NpubbIM NMKBUAATO-
pbl co Bcex pecnybank CCCP. 11 mas 1986 roga
MwuHucTpom cpepgHero mawmuHocTpoeHna Edu-
MomM CnaBcKMm 6bin moanucaH NPUKas O Ha-
npasneHumn B YepHobbiNb cneLManucToB npea-
npuatuit MuHcpegmawia.

T YNbOUHCKOrO MeTannypruyeckoro 3aBofa

noexanu 6onee 100 coTpyaHMKOB. 3TO bbiaK

NoAN pasHbiX NPOdPeccuin — MOHTANKHUKMK,

CTPOMTENN, AO3UMETPUCTbI, BOAUTENN, 3NeK-

TPUKK, PabOTHMKM OOLLECTBEHHOMO NUTAHMA.
OHM TPYAMAUCL C MONHOM CaMOOTAAYEN M C YecTblo
CNPaBUANCH C NOCTAB/JIEHHOW 3aa4e.

Ceityac Ha 3aBoge paboTatoT 15 AMKBMAATOPOB.
OAMH U3 HUX — PYKOBOAMTENb FPYNMbl PagnaLMOHHOM
6e3onacHocTn MucnbiTatenbHoro LeHTpa Hukonai He-
[LOCEKOB.

Bcmaeka:
Bcezo 8 nuksudauuu mnocnedcmesuli
asapuu npuHumanu yyacmue 526 250
yenosek. bonee 32 000 — u3 Kazaxcma-
Ha. Om BocmoyHo-KasxacmaHckoli 06-
nacmu — 6onee 3 000 yenosex.

Hukonait HukonaeBuy, cKkonbko Bam
6bin0 net, Korga Bac HanpaBuau Ha
YepHobbinbckyto A3C?

29 net. Ha TOT MOMEHT A BbIN1 YKe KeHar,
BOCMUTbIBAN ABYX fOYEPEN.

Bbl XOpoLWOo NOMHUTE Te cobbITHA?

[a! NepsbiMK B MIOHE HA aBapUIO HanpaBu-
v BoguTeneit. Ha fo3nMmeTpucToB pasHapaa-
Ka npuwna B ceHTAbpe. Moexann ABa
WHXeHepa-fo3umeTtpucta — A u Ceprew
BenurgaHos, Tpu gosumerpucta — AH-

WWW.NUCLEAR.KZ

WWW.NUCLEAR.KZ

LIQUIDATOR

On April 26, 34 years ago, there was an
explosion at the Chernobyl nuclear power
plant. Liquidators from all the republics of
the USSR arrived to fight the consequences of
the accident. On May 11, 1986, the Minister
of Medium Machine Building Yefim Slavskiy
signed an order to send specialists from
the enterprises of the Ministry of Medium
Machine Building to Chernobyl.

ore than 100 employees left the Ulba
Metallurgical Plant. They were people
of different professions - assemblers,
builders, dosimetrists, drivers, electri-
cians, catering workers. They worked
with full dedication and coped with the task with
honor.

Nowadays, 15 liquidators work at the plant. One
of them is Nikolai Nedosekov, head of the radiation
safety group at the Testing Center.

Insert:
In total, 526,250 people took part in the
liquidation of the consequences of the accident.
More than 32,000 are from Kazakhstan. More
than 3,000 people from the East Kazkhastan
region.

Nikolai Nikolaevich, how old were you when
you were sent to the Chernobyl nuclear
power plant?

| was 29 years old. At that time, | was
already married, upbringing two daughters.

Do you remember those events well?

Yes! Drivers were the first to be sent to
an accident in June. The order came to the
dosimetrists in September. Two engineers-
dosimetrists went - me and Sergei
Veligdanov, three dosimetrists - Andrei

apevt Kopwes, Cepreit MexHuH (ceityac Toxe pabotaet
8 ML) n Bacunuii PeweTHnkoB. Mbl npobbinv Tam ABa
mecaua. C okTabpsa no HoAbpb.

B uem 3akntouanacb Bawa pabora?

Ha TOT MOMEHT WO YKpbITUE PEaKTopa C YeTbl-
Pex CTOPOH: MEPBbIN PaOH — CO CTOPOHbI [NABHOrO
LUMPKYNALMOHHOTO HAcoca (MaKCMManbHO — paspy-
WEeHHaa CTOPOHA), BTOPOM PaiioH — CO CTOPOHbI Aea-
9PATOPHOM 3TAXKEPKM, TPETUI PailioH — CO CTOPOHbI
Mall3ana, LWecTon paoH — U3HyTpK 610Ka. A Gbin
HaYaNbHUKOM CNYXKObl JO3UMETPUYECKOTO KOHTPONSA
(OK) nepsoro paitoHa, NoToM 06beAUHEHHOTO NEPBO-
ro U BTOPOro paioHa. ocne HOABPLCKMX MpPasfaHu-
KOB MPOM30LUN COKPALLEHUA, U A CTaNl HAaYaSIbHUKOM
cny*6bl IK 06beanHeHHbIX NepBoro, BTOPOro u Tpe-
Tbero paloHOB.

B mou 06s3aHHOCTM BXOAMNO MpOBeLEHUE one-
PATUBHOMO A03KOHTPOAA, ONpeseneHne MOLLHOCTH
A03bl TaMMa-M3/y4eHns Ha paboumx mectax U Bpe-
MeHU paboTbl C LENbl0 HEenpeBblWEeHUA NepcoHa-
NIOM LHEBHOM [03bl 061yyeHMA. TakKe A pyKoBOAMA
KOHTPONIEM HAKOMAEHWA [03bl NepcoHana no «Ka-
paHAalamM» ¥ 3aMeHOM HaKONWUTE/bHbIX A03UMETPOB
npu Habope onpeseneHHbIX ypoBHeN f03. Mbl paboTa-
JIN KPYTNI0CYTOYHO 63 BbIXOAHbIX.

Hukonaii Hukonaesmu, pacckaxkute noapob6-
Hee 06 U3MepeHuUaXx.

Ona n3mepeHna cMeHHoW [03bl 061y4yeHna nepco-
Hana UCNoNb30BaANCh «KapaHAaWmM» — AO3UMETPbI Ha
OCHOBe paboTbl MOHWM3ALMOHHBIX Kamep. [o3umeTtp
ANTr-02 (TepMONOMUHUCLEHTHBIN HAKONUTENbHbIN A0-
3MMeTp) BblAaBaCA NEPCOHANY A8 NOCTOAHHOMO HO-
WeHuA.

B Kaaoh CmeHe MMENcA XypHan CO CMMUCKOM
nepcoHana, B HEM CYMMMPOBaNacb CMeHHaa A03a.
MpW LOCTUNKEHUM KOHTPO/bHbLIX YPOBHEN, nnbo 3a-
WKAAMBAHUKN «KapaHaawa» ao3umetp AMNI usbiman-
cA ONA M3MepeHua [o3bl. B3ameH Bblgasanca apy-
rov. 3a Becb nepuog paboTbl NepcoHan He AONKeH
Obln nonyunTb Ao3y Gonbwe 25 P (peHTreH). [Hes-
Has (cmeHHas) fo3a — He 6bonee 1 P. Mpu gocTuxkeHUn
£03bl 20 P nepcoHan no «KapaHgaliam» 0BOANAM [0
25 P, nocne yero BbiBOAMAM C PAabOT Ha CTaHUUM.

CywectBoBana BHewHss (bbitoBas) cayxba [AK
n cnyxba MAK (MHAMBMAYANbHbIA [O03KOHTPOAD).
BHewHAs cnyxba 3aHMManacb KOHTPONEM UWCTO-
Tbl CneuoAexabl Npu BXoAe B CTONOBYHO U [03KOH-
Tponem B 30-KUIOMETPOBOM 30HE BHE CTAHLMM.
Cnyxba MOK KoHTponMpoBana M3MepeHus Ao3nme-
Tpos ANl # Bena MHAMBUAYANbHbIE KAPTOYKM yyeTa
£03.

AdepHoe 0b6wecmeo KazaxcmaHa

nsk_kz_1993 ¥ nskassociation1993

Korshev, Sergei Mekhnin (now also working at the
TC) and Vasiliy Reshetnikov. We stayed there for
two months. From October to November.

What was your job?

At that time, the reactor was sheltered from
four sides: the first area - from the side of main
circulation pump (the most destroyed side), the
second area - from the side of deaerator stack, the
third area - from the turbine hall, the sixth area -
from inside the unit. | was the head of the dosimetric
control service (DC) of the first region, then the
combined first and second regions. After the
November holidays, there were reductions, and
| became the head of the DC service of the united
first, second and third districts.

My  responsibilities  included  conducting
operational dose control, determining the dose
rate of gamma radiation at workplaces and working
time in order not to exceed the daily dose of
radiation by the personnel. | also supervised the
control of personnel dose accumulation using
«pencils» and the replacement of cumulative
dosimeters when certain dose levels were set. We
worked around the clock, seven days a week.

Nikolai Nikolaevich, could tell us more about
measurements.

“Pencils” dosimeters based on ionization
chambers, were used to measure the radiation
dose of the personnel. The TSD-02 dosimeter
(thermoluminescent  storage dosimeter) was
given to the personnel for constant wearing.

Each shift had a journal with a list of personnel,
which summarized the shift dose. When the control
levels were reached, or the «pencil» went off scale,
the TSD dosimeter was taken out to measure the
dose. Another was issued in return. For the entire
period of work, the personnel should not have
received a dose of more than 25 R (roentgen).
The daily (shift) dose is not more than 1 R. When
the dose of 20 R was reached, the personnel were
brought up to 25 R using «pencils», after which
they were taken out of work at the station.

There was an external (household) DC service
and an IDC service (individual dose control). The
external service was engaged in monitoring the
cleanliness of overalls at the entrance to the
canteen and dose control in a 30-kilometer zone
outside the station. The IDC service monitored
the measurements of the TSD dosimeters and
kept individual dose records.
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Kak 6bin ycTpoeH 6biT?

Muan B nnoHepckom narepe B8 100 KM OT CTaHUUMW.
[1Ba Yaca e3apl Ha aBTobyce A0 YepHoObinA. Bcrasa-
Nm B 6 yTpa. YMbIBaNuCb Ha yauue. MNotom 3aBTpak.
MWTaHWe Tpexpa3oBoe MO Ta/loHaM, KOPMWUAU XOpPO-
Wwo, Ho Bce 6bIn0 npecHoe. B 7.00 caaunuch B aBToO-
oyc. ABTobYyCbl OblAM NepcoHanbHble: ANa CMeH, AN
cnyx6, 6bIIM U peiicoBble aBTOOYCbI, KOTOPble XOAM-
v [0 aBTOBOK3ana B YepHobbise. B 9.00 npubbisanu
B YepHoObinb K LWKOME, ae pacnosiaranacb agmu-
HUcTpauma cayxobel OK, cnyxkba UAK v npoboot-
bopLmKku, cknag, cnyxba KMM.

Kakue nocneactsua Bbl ucnbitTann no Bo3Bpa-
WweHuo?

Bce, Kak no y4ebHMKy. bblno TANKENO0E yXYyAleHUe
paboTbl MMMyHHOW cuctembl. Hy, a ceivac net 20
NPaKTUYECKM He boneto.

Hukonait Hukonaesuy, noaaepxusaete nu Bol
ceiyac cBA3b C APYrUMU AMKBMAATOPaMU?

[a, ctapatocb noggepueatb. HO, K COXaneHuio,
MHOTUX YXXe HET B }KMBbIX.

Bcmaska:
EOuHcmeeHHbIli 8 cmpaHe my3ell, noceauweHHbIl
namamu yepHobbinbues, Haxodumca e Cemee. B
2006 200y 8 [lasnodape bbia ycmaHosneH na-
MAMHUK — KGK CUMBO/A MYXECmBa U 2epou3ma,
NPOABAEHHbIX YePHOObIALUAMU.

B cnepytowem rogy Hukonain Hukonaesuu 6ymert
OTMeYaTb TpyAoBoi obunen — 40 neT, Kak OH pabo-
TaeT Ha YNbOWMHCKOM MeTannypruyeckom 3aBoge.
Kenaem yHMKanbHOMY 4enoBeky He TepATb CBOe-
ro ynopcTBa M 3HTY3Ma3ma, NOCTOAHHO HAXxO4WTb B
cebe HOBble CW/Ibl M BLOXHOBEHWE M HUKOTAA He 3abbl-
BaTb O CBOMX MeyTax!

Caman Uckakoea,
Mpecc-cnyxncba AO «YM3»

WWW.NUCLEAR.KZ

How was daily life arranged?

We lived in a pioneer camp 100 km from the
station. Two hours by bus to Chernobyl. We got up at
6 in the morning. We washed our faces in the street.
Then we had breakfast. Three meals a day according
to coupons, food was well, but everything was bland.
At 7.00 a.m. we got on the bus. The buses were
personal: for shifts, for services, there were regular
buses that went to the bus station in Chernobyl.
At 9.00 we arrived in Chernobyl to the school,
where the administration of the DC service, the
IDC service and samplers, the warehouse, and the
instrumentation service were located.

What consequences did you experience upon
your return?

Everything was like written in the book. There
was a severe deterioration in the functioning
of the immune system. Well, now for 20 years |
practically don’t have problems with health.

Nikolai Nikolaevich, do you keep in touch with
other liquidators now?

Yes, | try to support. But, unfortunately, many are
no longer alive.

Insert:
The only museum in the country dedicated to
the memory of Chernobyl victims is located in
Semey city. In 2006, a monument was erected
in Pavlodar as a symbol of courage and heroism
shown by the Chernobyl victims.

Next year Nikolai Nikolaevich will celebrate his
labor anniversary - 40 years as he works at the
Ulba Metallurgical Plant. We wish a unique person
not to lose his perseverance and enthusiasm,
constantly find new strength and inspiration in
himself and never forget about his dreams!

Samal Iskakova,
press service of the UMP

AdepHoe 0b6wecmeo KazaxcmaHa

XPOHUKA

21 mambip
SAIGA 06acbl 60ibIHLIA
YMbICTap Xyprisy

18 mamblpga SAIGA xobacbl 6ou-
biHWwa CEA eKingepimeH KawWbIKTbIKTAH
TEXHUKANbIK Ke3gecy eTTi.

Kesgecy SAIGA obacbliHblH, asKTanaTbIH
GipiHLWI Ke3eH - iNMeKTi HaTPU KOHTYpPbIH
naiganaHa otbipbin, WP peakTopbiHAa
ASTRID nepcnekTMBanblK pPEeaKTOPbIHbIH,
MOZAENbAIK  KypacTblpyblH CblHAY  MyM-
KiHZiriH T93 KapcaHbliHAa eTkisingi. Tapan-
Tap iIMEKTI HATpWit KOHTYpbIH Kobanay
GOoMblHWA OpbIHAANFAH TamncblpManapabiH,
HITUKENEepiHE KaTbICTbl TEXHWUKA/bIK Ma-
cenenepai Tankplnagbl. CoHpai-ak, To-
Kipubenik  KypbinFbl  KypamblHAAFbl  Ha-
TPUN  UMKABIHBIH,  KblAY-rMAPaBAUKaNbIK
ecenTeynepiHiH,  HaTUXKenepi  KapacTbl-
Pbingbl, TYPAKTbl PEXUMIE KON KeTKidy
NPOLECIHIH, KblNydU3UKaNbIK ecenTeynepi
OHe CblHAK peXumiHaeri MoAenbaik
TBC KypamblHAaFbl OTbIH MEH CblHaK
CEKLMACBIHbIH, KYPbIAbIMAbIK 31eMeHTTepi
JOHe T.6. TaNKblNaHAbI.

BeitHekoHdepeHUMs HaTukenepi Bou-
bIHWA  3KCNEPUMEHTTIK  KYPbINFbIHbIH
mogenbaik TBC KypambliHAa naigana-
HY YWiH apTypai 6albiTbiNaTbIH  OTbIH
TabneTKanapbiHblH,  MAPTUACBIH - AdibiH-
hayFa KOMbINATbIH TEXHWKa/bIK TananTap
Kenicingi.

www.nnc.kz

10 maycbim
ApHaiibl 6enimwe

Cemeid CblHaK MOJIMIOHbIHbIH, ep acTbl
CYNapblHbIH, PaaMauMANbIK Kal-KyWiH 6a-
fanay OOMbIHWA 3epTTeYAePKYPri3y YLiH
KP ¥AO-pa 6inikti mamaH-reonortap-
AaH, Tuaporeonortapfad, Oypfblnay KoH-
ObIPFBICBIHBIH,  MaLUMHUCTEPIHEH Ky-
pblafaH  apHalibl  Genimwe  KypbiaAbl.
BenimweHi  TeXHMKanblK  KamTamacbi3
€Ty 3p TyYpAi AWaMEeTpAi YHFbIManapapl
100 M TepeHAikke AediH  BypFbinayra,
Ep acTbl Cynapbl MeH KepHAepaeH-
CblHAMa anyfa, 3epTTey aWMaFblHAafbl
TMAPOTEONIOMUANBIK  KIHE  FeONOMUANbIK
cunaTTamanapapl  aHblKTayFa  MYMKIHAIK
Gepes,.

Kasipri yakbiTTa mamaHgap «Taxipu-
6enik anaHbl» aygaHbiHAa kaHe CCM
ayMafblHblH,  WbIFbIC  BeniriHae  KymbIC
Xyprisyae.

www.nnc.kz

XPOHUKA

21 masn
Nposegexune pabot
no npoekty SAIGA

18 maa coctoAnacb  AMCTaHLMOHHAA
TEXHMYEeCKaA BCTpeda mo npoekty SAIGA ¢
npeacrasutenamm CEA.

BcTpeua nposeseHa B npeansepuu 3a-
Bepwatoweroca | 3rana npoekta SAIGA
- T9X BO3MOXKHOCTM MPOBEAEHUA MUCMbITa-
HUIN MOAEeNbHOW COOPKM MepCrekTMBHOTO
peaktopa ASTRID Ha peaktope WUIP ¢ wc-
NONb30BaHWEM  MEeTNeBOr0  HaTpUeBOro
KOHTypa. CTOpoHbl 06CyaMAM Tex.Bonpo-
Cbl, KacaloWMeca pPesynbTaToB BbIMOAHEH-
HbIX 33f@aHWii MO NPOEKTUPOBAHWIO MeT-
NeBOro HaTPMeBOro KOHTYpa. Bblan Takke
PacCMOTPeHbl  pesynbTaTbl  Tenao-rmapas-
JIMYECKMX PACYETOB NETNeBOr0 HaTPMeBoro
KOHTYpa B COCTaBe IKCMEPUMEHTANLHOTO
yCTpOiicTBa, 0bCyHaeHbl Tennopusmnyeckue
pacyéTbl NpoLecca JOCTUKEHUA YCTaHOBMB-
eroca pexuma v aerpajauuu Tonavea u
KOHCTPYKTWBHBIX 3/1€MEHTOB UCMbITaTENbHOM
CeKLMM B cocTaBe moaenbHol TBC Ha pexu-
Me UCTbITaHWI U Ap.

Mo pesynbtTaTam  BWAEOKOHbEpPEHLMM
COTNacoBaHbl  TexHWyeckne TpeboBaHMsA
Ha M3roTOBAEHWe MapTUM  TOMMBHbIX
TabneTok pasnuyHoro oboraleHna ona uc-
NoNb30BaHMA B cocTaBe mogenbHoit TBC
3KCNepUMEHTabHOTO YCTPOMCTBA.

www.nnc.kz

10 uioHa
CneuuanbHoe noapasgeneHue

Ona nposeaeHWa WcCneaoBaHWn No
OLEHKe pafMaLMOHHOr0 COCTOAHMA Noa-
3emHblx Bog, CUM B HAL, PK 6bino cos-
[JaHO  cneuuanbHOe  noApasfeneHue,
cbopmupoBaHHoe M3 KBanMduULMpO-
BaHHbIX CNeuuanncToB — reosnoros, ry-
[POreonoros,  MawuHUCToB  byposoW
YCTaHOBKU. TexHuyeckoe obecneyeHue
nofpasfeneHna no3sBonseT NPOBOAUTb
OypeHMe CKBaXMH Pa3NUYHOTO Auame-
Tpa Ha rybuHy fo 100 m, ocywecTBnATb
otbop npob noa3emMHbIX BOA M Kep-
HOB, OMpeAenaTb TUAPOreoNornyeckue
W TeoNoTUYeCcKne XapaKTEPUCTUKM B paid-
OHe uccneaoBaHma.

B HacToAlwee BpemAa CRELMANUCTDI
nposoaAT paboTbl B paiioHe NAOLWALKK
«OnbITHOE MOME» M B BOCTOMHOW 4acTu
Tepputopumn CUTM.

www.nnc.kz

CHRONICLE

May 21st
Carrying out works
on the SAIGA project

On May 18th, a remote technical
meeting on the SAIGA project with
representatives of the CEA took place.

The meeting was held on the eve of
the completion of the first stage of the
SAIGA project - a feasibility study of the
possibility of testing a model assembly
of a promising ASTRID reactor at the
IGR reactor using a sodium loop.

Parties discussed technical issues
related to the results of completed
design assignments for the sodium
loop loop. Results of thermal-hydraulic
calculations of a loop sodium circuit as
part of an experimental device were
also considered, thermophysical
calculations of the process of achieving
a steady state and degradation of
fuel and structural elements of the test
section as part of a model fuel assem-
bly in the test mode, etc.

Based on the results of the video con-
ference, technical requirements for the
manufacture of a batch of fuel pel-
lets of various enrichment for use in a
model fuel assembly of an experimental
device, were agreed.

www.nnc.kz

June 10th
Special unit

To conduct research on the as-
sessment of radiation state of ground-
water at the Semipalatinsk Test Site,
a special unit was created at the NNC
RK, formed of qualified specialists -
geologists, hydrogeologists, drilling
rig operators. The technical support
of the subdivision allows drilling wells
of various diameters to a depth of
100 m, sampling groundwater and core
samples, and determining hydrogeo-
logical and geological characteristics in
the study area.

At present, specialists are working
in the area of the «Experimental
Field» site and in the eastern part
of the STS territory.

www.nnc.kz
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AHA TEC/IOTUANDBIK,
TYKbIPbIMAAMAHbIH NAUJA
BOAY KIPICMECI.

OHblH bONALLAFbI BAP MA?

Xanen batranynbl 9ybakKipos

o 1959 xbinbl MTBM (CPIKE mamaHAbifbl) BiTipAi.

o YpaH KeH opbliHAAPbIH anfall alwyLbl

o KasaKCTaHHbIH KYPMETTi reonorsl

o ATOM canacbiHbIH eHbeK CiHipreH KbiameTkepi | Aapexkeni
o KasakcTaH PecnybaunKacbiHbiH,

o JIEHWH CbIANbIFbIHBIH, NaypeaThl

o K.W. Cotbaes aT. Ka3¥T3Y KypmeTTi npodeccopsl

YN MaKanaHbl a3y KaxeTTiniri «KasatomeHepkacin» YAK» AK eHAipywi KacinopbliHAAPbIHbIH, ai-

HanacblHAa KaAbINTaCKaH NapajoKCanabl Kafaaifa bOainaHbiCTbl. KeHec 3amaHblHAA Kannai

i3eyNepPMEH alblNFaH KoHe ©TKeH facbipablH 70-80-blngapbiHaH 6actan KepacTbl YHFblAan

warmanay (MKYLWI) aaicimeH eHAenreH ypaHHbIH KONTEreH KeH OpblHAapbl Kasipri yaKbITTa

Taburn GuHaNFa Keden KapkblHMEH aKkbiHAan kenedi (6ipiHwi kypbaH napga 6ongpl — YaHac).
BacbiM  3K30reHAik Teopus HerisiHae ©OapnaHFaH KeH anKanTapblHAafbl  KOp/AapAablH — ecyi ic
KY3iHAE KOKKA Wblfapblnagbl. AN KeH Ty3ywi epiTiHAinepaiH, ruapotepmangplk  Kesi  Typanbl
TYXKbIpbiMAama (anbTepHATMBTI 3K30reHAiK) Kopnapabl ecipin KaHa KoMMmal, COHbIMEH KaTap *KaHa
KeH OpbIHAAPbIH aHbIKTayFa MYMKiHAIK 6epeai, 6ipak on 1972 xbinbl KaHXyfaH XoHe MOWbIHKYM KeH
OPbIHAAPbIH awy KesiHAe TeopuanblK Heri3 6onca fga, 1976 xbinbl — TOPTKYAbIK KeH OpPHbI,
1980 kbinbl — byaeHHOBCKOe KeH OpHbiHbIH, KabaHkynak yyackeci, an 90 kbingapbl — KXP-gafbl
nepcneKkTUBaNbl KEH HbICAaHAAPbI.

1995-2019 Kbingap apanbiFbiHAa MeH 17 MaKkana Kapuanagbim (Tisimai KapaHbi3), onap 1978
XbiAbl JIEHWH CbliiNbiFblHA Me BONFaH KaHa TreoNornANbIK TYXKbIPbIMAAMaHbIH JPTYPAiI acnekTinepiHe
KaTbiCTbl. Bap/blKk Makananap apKblibl 0NapPAblH Ma3MyHbl MPAKTUKAAbIK HaTuxenepre b6afbiTTanfaH.
KeHiwTepaiH OyriHri aHe epTeHri aW-KyMi faHa emec, COHAAM-aK Kannbl ypaH 6HAIPY CanacbiHbIH
bonawafbl Aa Tayenai ajampapfa «bapnablKk  KapTanap KoAbiHAA@» 00nbin  KepiHeTiH  CUAKTbI.
[lereHmeH, KebiHece HaKTbl KEH OpblHAAPbl MEH NepcneKkTMBasbl anaHAapfa KaTbiCTbl YCbIHbICTapPAbI
enemey OYriHri KyHre AeniH anfacyaa. Tabusn cypak TyblHAAMAbl: cebebi Hepe? - OplWin 3K30reHu-
cTep yWbimaacTbipraH 6oMKkoT na? Hemece «abopureHaepAeH» KOFapbl CaTblAafbl KanfaHAbIKTapFa
ceHbeywinik ne?

Ocbl Macenenep Typanbl OWAaHa OTbipbiN, canaHbl H.®. Kapnos xaHe W.[.Poro3uH cuaktbl Aa-
Harepnep, reonortTap JXoaHe MaKCaTKa KeTy YWiH 9pKalwaH wuaeanapabl 6acTbl OpblHFA KOWFaH KaHe
ONnapAblH, KiIMHEH LWbIfaTbiHbl MaHbI34bl emec Kacibu yhbiMAacTbipywbinap 6ackapfaH Kesaepai
epikci3 ecke Tycipecis. byn KasaKcTaHHbIH, MaKTaH TyTaTblH KepemeT HaTuXKenepiHe aKenai.
bipak Kasipri kafganga 6acTtbickl 6yn emec cuAKTbl. AMKbiHAAyWbl (aKTOP HAPbIKTbIK Kafdainap
bonbin Tabbinadbl, MyHAA MiHAETTep MeH MakcatTap 0acka: Kebipek »KaHe ap3aH eHAipy KoHe
KbiIMbaTbipak caTy. ByHblH Here aKenreHiH 6i3 Kepin OTbIPMbI3: KOp/Aap TayCbiabiN XKaTblp, Taxipubeni
reonortTap Ketyde, an KYMbIC icTenTiHaep OinikTinikTepiH ofanTyaa. AKbip COHbIHAA 0Oo0aKay OHaM
bonagapl...

CoHbIMEH KaTap, CanaHblH, Gonawafbl TaXipnbeni KaHe KaH-KaKTbl AaMblHAANFAH, AFHWM OKY MEH
NPaKTUKANbIK KYMbICTbIH, KBM KblNZapbiMeH 6OalbiTbiifaH reonortapabld,  KonbiHAa. OcbifaH  6an-
NaHbICTbl  HYCKAY/MbIK MbICAA KaHa T[eoNOruANbIK TYXKbipbiIMAaMaHblH, nanMga 6ony Tapuxbl 6ona
anagbl, OHAA MaHbI3Abl Ke3eH Kipicne.

ABTOp YwWiH HEeri3ri yfbiMAap O9PKAWaAH Kbi3bIFYWbINbIK NEeH NOTMKanblK onnay 6ongbl, AFHW. «Ta-

MblpbiHa  Kapa» (K. TpyTKoBTbIH aiTybl 6oMbiHWa). CTyAEHTTIK  Kblagapbl  npodeccopnapibik,
AopicTepiHAe AMANeKTUKanblK MaTepuanusm, Mep nnaHeTacbiHblH Naiiga 6onybl, Hep KblpTbICbIHbIH,
nanga 6onybl, aPTYPAIi MUHEPANAAPAbIH, FeHEe3UCi CUAKTbI ipreni fblAbiMAapFa epekwe KeHin 6GeniHai.
Toxipubeni fanbiMaap reonorna  FbiAbIMbIHbIH, - GuUAOCODMANBIK  cuNaTbiHA  KaHe  Benrini  6ip
MUHEPaNAblH,  KanbiNTacyblHblH, ~ OipblHFaik  TeopuAnapbl  YWiH  dN1eMAE  KMHAKTaNfaH  HaKTbl
maTepuanably, 601MayblHa Hasap aygapbingbl. Mbicanbl, 60MKaMAbIK KYMbICTAp YLWIH OLAKTafbl
Marmanblk 6anKbIMaHbIH TFPAaBUTALMANBIK KIHE KpuUCTangaHy auddepeHumaumacsl CUAKTbl paKTop-
Nap MeH MNpouecTepai ecKepy YCbiHbIAAbI, Oyn ras-cyMblk ¢asaHblH, nanga 6onybiMeH (aWTnakLbl,
KOMipCyTeKTepAl  KOCa), TEKTOH-MarManblk  aKTUBTEHYMeH  (acipece  KeWiHri  Ke3eHAepMeH),
WeriHAj aHe KeH Ty3inyiHAeri BYNKAaHM3MHIH peni, KentereH nanganbl Kasbanap ywiH 6ankbiMaHbiH,
3p TYpAi  AepuBaTTapblH  K3He KeH Ty3eTiH OBEHUAbAI  epiTiHAinepai  aKenetiH  apHanap
peTiHAe OPTOroHaNbAbl KIHEe ANAroHaNbAbl TEPEHAIK aKaynapAblH, COHbIH, iWiHAe ypaH.
AnbiHfaH 6inim Bonawakta miHAeTTi 6onbin TabbiNaTbiH Keneci epexenepre Heri3 6onabi:
1) aBTOpnapAbiH, KapuanaHbIMAapbl MeH KeHAepaiH naiga 6ony Teopuanapbl Typanbl Kes-KeareH
TYXKbIPbIMAAPbIHA CbIH K636€H KapayFa;
2) erep ToxipubeneH Kem agereHge 6ip ceHimai GaKT KONAAHbICTaFbl TEOpPUAFa CIMKeC Kesmece, OHAQ
Backa TyKbIpbIMAaMaHbl i34ey Kepek.

Anfaw per KabbingaHFaH TeEOPUANbIK  TYKblpbIMAAMaMeH HAKTbl MaTepuaniblH  CIMKecciairi
wafganbiHaa meH Ly KeTepinicinge (beTtnakgana ycTipTi) aye, aBTO KaHe Kasay KYPriHWinepain
PAaAMOMETPUANDBIK i34eynepiMeH aHbIKTaAfaH pPagMoaKTUBTI aybiTKynapAbl OafanaymeH aWHaNbICKaH
Ke3ae Ke3aecTim.

YnkeHgep OepreH o0b6bekTinep MeH anaHAapAblH, NEPCNeKTUBANbINbIFbIHBIH,  HEri3ri  enwemaepi
KbIWKbIA  Kypamaafbl  [leBOH  BYNKaHUTTEPiH  (ypaHHbIH  Kofapbl  KnapkiHe  6alnaHbICTbl)
ecentey caHAi 60nabl. COHABIKTAH eXenri weriHai-metamopdTbl Ty3inimaepre, COHAAN-aK PaaMOaKTUBTI
GOHbl TOMeH MHTPY3MBTI JKbiHbICTapfa (Herisri TUNTep) oOpalnacTbipblifaH OHAaFaH aHOManMANap
nepcnekTMBachbi3, KebiHece TiNTi yCTipT KaszbanapmeH alwbiAmai, acipece TepeH, ¢akTopnapabl TapT-
nai-akK »aTagpbl.

Bbacka 6ip mbican. ContycTik-6aTbic OafbiTTarbl OenceHAi akaynap Herisri KeH Oakbinay gen Ta-
HbIAMaAbl, an OPTOTOHANbAbI KYMEHIH aKayNapbiHbIH peni KapacTblpblamagbl. bipak KyHAbI3 KeH
OiniHyiH Tay-KeH Ka3banapbiMeH awymeH 6afanay KesiHAe HacTypaH-bpaHHEpPUT TamblpaapbiH
MEPUAMAHAbIK KEHEH KapbinbicTapbl OOMbIHWA FPAaHUT MACCMBIHE EHTi3inreH Herisri  Kypamzaafbl
[ark 3anbbaHpanapbl H6akbinaiTbiHbl aHbIKTanAbl. COHbIMEH KaTap, 3aHAblbIK aHbIKTan4bl — KeHAe-
Hy Tek Oip LWaKbIpbIMFa KMiNiri XeTi Hemece ofaH Aa Ken b6onfaH kKesge nanga 6ongbl. Ocbinaiiia, KeH
KepiHiciHae OypblH TaHblAMafaH €Ki KeH 0akpliay $aKTopbl aHbIKTaA4bl: CbiHYAbIH, MEPUAMOHANAbI
OafbiThl (OPTOroHaNbAbl KYMEAEH) KoHe CO3bINYAbIH €H OTKIi3rill alMMaKTapblHA EeHri3inreH Herisri
KYPaMHbIH, Killi UHTPY3uAnapsl.

Maneo3oi bafbITbIHAAFbI HKETi XKbIAAbIK *KYMbICTbIH, HOTUNKECI KeNeci KOpbITbIHAbI 60AbI:

1) Betnakgana YCTipTiHAEr ypaHHbIH KenTereH KepiHictepi 6afanaHbanabl Hemece [Aypbic emec

TYXbIpbiMAama 6oMbIHIWa 6aFanaHagbl.

2) dBanapaUMANbIK KaHe 3K30reHAiK Aen KaTKbi3blAfaH YpaHHbIH, 6apablk KepiHicTepi KyH beTiHe XkeT-
KeH TMApoTepmanablK epiTiHAiNepAiH, KYKIPT KbIWKbINAbI CaTbICbIMEH TeHeTUKaNblK OainaHbICTbI,
Oyn Typanbl Kblpanap MeH wWypdTapaa Kui Ke3LeceTiH ToH ypaH MUHEepanfapbl: LIPEKUHre-
puT (cynbdat-kapboHat), ypaHonuauT (cydpat) KoHe 6Oackanap KyanaHAblpagbl. bipak MyHAaaw
HblCAaHAAPAbIH, GapAbifbl yMmiTci3-runepreHai 6onabl. HatukeciHae ContycTik KasakctaH o6nbichl-
MEH CaNbICTbIPbINATLIH TYTAC YpaH-KeHAi NPOBUHLMA anblHAbI.

AdepHoe 0b6wecmeo KazaxcmaHa
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Hannbl anfaHga, betnakgana nposuHumMAcbIH iprenec LWy-Capbicy eHipimeH bipnecin 6ipTyTac ypaH-
[bl anbIN XaTKaH aMMaK peTiHAe KapacTblpy KaxeT, myHAa ContycTik KasakCTaHHaH aMblpMaLlblabIfbl
gHepKacinTiH  6acTbl  Haszapbl YXLU-fa Kapamibl KeH OpPbIHAAPbIHbIH, FMAPOTEHAENTEH  TypiHe
)acanfaH. EceciHe, ConTycTik Ka3aKcTaH NPOBMHUMACBIHBIH ME3030M-KaHO30M KMEeri i3genmerex
KYMiHAEe Kangbl, AereHmeH KeKweTay MACCUBIHIH alHanacbiHAafbl 60pnbingaK KabbiKTafbl YpaHHbIH
ipi KeH OpblHAAPbIH aHbIKTay YWwiH b6apnblk 6Oenrinep 6ap, OHbIH iWiHAE TiKenen, oHAa KenTereH
rMAPOTEPMANAbIK KEH OPbIHAAPbI aHbIKTaNFaH.

Hofapblaa alTbiNFaHAapAaH KepiHin TypfaHAaW, ypaH KeHiHiH naWga 6onybl aiiMakTblK cunat-
Ta Oonaabl. Byn KanbinTacyablH, TepeH MexaHu3mAepiH Oingipeai, AfHW, pyaa Ty3eTiH (HerisiHeH
oBeHaNAbl) epiTiHAinepaiH wolfy Teri 6ipaen. AMblpmallbiNblK TEK KeH Ty3iny opTacbiHAa 6ona-
[bl, ONap TEKTOHWKANbIK »oHe BY/JKaH-MarmanblK Tapuxbl Gap Kblpnaphafbl Naneos3on Tysinimaepi,
COHbIMEH KaTap HEOreH-TEPTTIK Ke3eHAEepAiH BYNKAHHAH KeWiHM aKTMBAUMACbIHA KaTbiCAaTblH, CO-
HbIMEH KaTap Heri3ri MarmaTW3MHiH, CyTeri pydacbiHbiH, Ty3inyiHe acepi 6alKkanaTblH Katnap/bl
)KoHe KabblHabl bopnbingak Kabatbl 60aybl MyMKIH (Wwewywi 6onamaca).

Hofapblga alTbiNFaHAapAblH  OapAblfbl  KaHa  TYXbipbiIMAamafa (3K30TeHAiK emec) oaKenreH
NOTMKanblK Kagampap 6onbin Tabblnagbl, OHbl KONAAHY 3K30TeHAiK Teopua anci3 6onfaH anaHaa
ipi KeH OpbIHAAPbIHbIH, alWblAybiHA dKenai (1962-68 K. bypfbinay bapnay KymbicTapblH Bosnkosckas
aHe KpaCHOX0MCKan aKkcneanLmManapbl Kyprisai).

ABTOpAblH, NiKipiHWe, TYXblpbIMAAMaHbIH, a1eyeTi 30p. bipak OHbIH KapcCblnacTapbl, AFHW 3K30reHAiK
TEOPUAHbI KaKTaylWblnap, oKiMwWinik aneyet a3 emec. CoHAbIKTAH «KOHTMHEHT» KypHanbiHa bGep-
reH cyxbatbiHga (Ne 20(58) 24.10-6.11.2001 k.) TyXKbipbiMAamaHblH 6onalak Tafabipbl  Typasbl
CYpakka MeH 3K30reHWblNap  e34epiHiH,  AuccepTaumanapbiHaH,  MOHOrpaduAnapblHAH  KaHe
KY34ereH JKapuanaHfaH MakananapblHaH 6ac TapTnaWTbiHbIH ecCKepe OTbIPbIM, «KaHA WAeAnapabl
EHri3y VYWiH ecKi wAaeanapAbl KaKTaylbinapAblH 063pi  KOMbIAbIN  KeTyi Kepek» paereH benrini
cerMnemzi amounoHanabl TYpPAE KenTipaim.

bipak afinAik VywWiH eTKeH Xblngap iWiHAe Ken HapCe KAKCbl KaKKa ©3repeTiHiH aTtan eTKeH
eH. Kaapnapabl ipiKTey KoHe OpHanacTblpy, MeHeaxepnepai anmactolipy 6ap. [ereHmeH,
MuWHCpeaMaLTbiH, KAaMKOPAbIFbIMEH AalblHAANFAH MaMaHAAPAblH, KaXeTTiniri caktanyga. [anganany
OapbiCbiHAa KeHilTepae TybIHAAWTbIH KenTereH npobnemanap ypaH TaKbipblObl 6OMbIHWA NaHAep
KOK pecnybiuKanblK OKy OpblHAApblH biTipreH reonortap MeH reoTexHONOrTapAblH,  BiniKTiniriHiK
KeTKinikci3airiHii cangapbl 6onbin Tabbinagbl. COHAbIKTAH, HEri3ri MamaHAap CbiHaKTap MeH KaTenik-
TepAiH baFacbiIMeH KaXKeTTi AaHaNbIKTbl TYCiHyre Maxoyp.

CoHfbl Kbingapbl K.W. Cotbaes at. Ka3¥T3Y-ge maructpaTypa KoHe AO0KTOpaHTypa 6afgapnamanapsl
6oMblHWA MamMaHZap pAaspnan  6actagbl. [eonorvanbik  MamaHAablK OOMbiHWA TONKA [A9pic  OKy
YWiH OCbl KONAAPAblH, aBTOPbl LWAKbIPbIAAbI, OfaH b6ykin Kypcka ©Oapnbifbl 15-45 cafaT 6eniHgi,
OHbIH, annbl y3aKTbifbl 1,5 Kb, OKiHilLKe Opal, anfaWwKbl €Ki WbIFapblAbIMHbBIH, - AWCCepTaLm-
ANAPbIHAA KAaHA TeoNOTUANLIK  TYKbIPbIMAAMaHbIH,  epexenepiHiH, Tonblk 60AMaybl  3K30reHAiK
TEOPUAHBbIH, YCTEMAIr TeK eHAipywinep apacbiHAA faHa emec, COHbIMeH Oipre fbinbIMKU KeTeKwWwinepae
L& ’KanfacaTblHblH KepceTTi. Mbicanbl, KYMbICTapaa KopAapAbl alwy KesiHAe TyblHAAWTbIH npobne-
Manapabl, COHAaW-aK OnapAbl TONbIKTbIPYAbl KaHA TYKbIpbIMAaMa TYpFbiCbiHAH wWewyre 60aTbiH-
AbIFbl TYPanbl TYCiHIK KOK.

Maructpnepai  paspnayablH  KeTKinikcia  aeHreiHiH,  cebentepi, MeHiH oMbiMla, bipHewe.
BipiHwigeH, TbiHAAywWbINAP ypaH TaKkblpblbbl 6OoWbiHWA 6as3anblk 6inimi KoKk 6akanaspnap 60-
NbIn Tabbinagbl. EKiHWIAEH, «ypaHHbIH, FMAPOTeHAI KeH OpblHAAPbIH i34ey KoHe bapnay KoHe KaHa
reoNorMANbIK TYXKbIPbIMAAMa Heri3iHAe ©HEepKacinTiKk eHAey aaicTemeci (ic Ky3iHge — reoTtexHonorusa-
nap)» 6eniHAi NaHiHiH, Ma3sMyHbIH TOMbIK Wrepy YyLWiH, Taxipube KepceTkeHaen, GocaTbinFaH caFfaTTap
eTe a3 6onabl. YwiHWwigeH, ypaH canacbl YWiH apHaWbl reonortapabl Aaspnay 6afmaapnamacbiHbib,
KbICKAPTbINFAH HYCKACbliHAA MarucTp Aunaombl, Gap/blK MAEA CUAKTbI, PecMM TYCiHiKKe ue 6Gonaabl,
eH, 6acTbicbl — MeciHiH npodunbai NoH b6oWbiHWa 6inimi TomeH bonfaH xafaainaa. COHABIKTAH OHAIPICTIH
nanMpacol THicti 6onagbl. CoHAbIKTAH OKy bOafdapnamacblH  Tap  reo0rMANbIK-Te0TEXHONOTUANDIK
MaMaHAaHAbIPYMEH  aHa  dopmauuagarbl  Maructpaepai  Aaspnay  yakbiTblH - KypT  YAfanTy
afblHA Kapall KaWTa Kapay Hemece TeK reosortap MeH leoTeXHO/NOrTap YWiH faHa emec, COHAaW-
aK KeHiwTepaiH 6acwblnapbl ywiH MiHAETTI GiniKTINIKTI apTTbipy KypcTapblHa Kewy KaxeT, byn pert-
Te OipiHWi Ke3eKTe, OafblHbIWTbINAPAAH oOnap ON0KTbl  TOAbIK MbICbIKTay4aH repi, Ke3 Kearew
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XPOHUKA

19 maycbim
MBI.1M peakTopbiHbiH BOTK-HOY
YKaHa OTbIHbIMEH }YMbICbI Typasbl

KP ¥AO koHe ApProHH yATTbIK 3epTXaHacbl-
HbiH, (AKLL) mamaHzaapb! beitHekoHdepeHLymA
6apbicbiHga MBIL.1M peakTopbiH KOHBEpPCUA-
nay 60MbIHLWA iCKe acblPbl/bIN HaTKaH *0b6a-
HbIH, TEXHUKA/IbIK MaCeNeNepiH TaKblAaap!.
TomeH BaiibITblNFaH ypaH oTbiHbIMeH (BOTK
- HOY) cayneneHreH eki cy cafKblHAATaTbIH
KaHangbl 3epTTey HITMXenepi Kapangbl,
peakTopabl GU3MKANBIK iCKe KOCY Ke3eHiHe
DAWbIHABIKTbIH,  aFblMAaFbl  Macenenepi
TaNKbINAHABI, KenicinreH KaHe ofgaH api
KYMbIC KOCMapapbl boibiHIWA Wewimaep
KabbingaHapl.

www.nnc.kz

29 maycbim
flaponbik maTepuangapgbl ecenke any
»KoHe 6aKbinay 60iMbIHLLIA OKY KYpCbl

«KaszaTomeHepkacin» YAK» AK ypaH
OHAIpyWi  KaCinOpbIHAAPbIHbIH, ~ MaMaH-
fAapbl ywiH 2020 xbiafbl 22-25 maycbim-
fa AGU Apponblk Kayincisgik KeHiHgeri
OKy OpTanblfbl «AAPONbIK MaTtepuangap-
Abl ecernKke any oHe Gakplnay Herizgepi»
OKbITY KYPCbIH OTKIi3ai.

KypcTbiH, MaKcaTbl - MamaHLapAbl A4PO-
NIblK, MATepUangapabl ecenke any xaHe ba-
KblNay KYMeCiH KypyAblH HEri3ri npuHumn-
TepiHe OKbITY, KyMeHiH 6a3anblK 371eMeHT-
TepimeH TaHbICTbIpy. Hyckaywwbinap Teopusa-
NIbIK, K3HEe NpaKTUKaNbIK cabakTap eTKi3g.
OKY KOPbITbIHAbICHI HOWbIHWA YpaH BHAipY-
Wi KacinopblHAapAbIH, 13 mamaHbl KypcTbl
CITTi asAKTaFaHbl Typasbl cepTUUKAT angpl.

www.inp.kz

29 maycbim
MeMneKeTTiK CTaHAaPTTbI yArinep
maptebeci 6epinai

PafMOHYKAMATIK Tangay paguauuanbik
Kayincisgik KyWeciHiH, MaHbI3abl 31eMEHT-
TepiHiH bipi 6onbin Tabblnasabl. Anaiaa, 3epT-
TENEeTIH  MaTepuanibly,  PaAMOHYKAUATIK
KYPaMmblIH canasbl aHbIKTay CNEKTPOMETpHA-
NIbIK, KabapbIKTbl Kannbpney ywiH ge, cana-
Hbl Bakplnay MakcaTbiHAd Aa naiganaHbl-
NaTblH CTAaHAAPTTbI YATiNEPCi3 MYMKIH emec.

KP ¥AO 6a3acbiHaa «CTaHapTTbl yArinep-
Li 33ipney »koHe aTTecTaTray Y4acKeciH
Kypy» KOMMepLuuanaHablpy KobacblH icke
acblpy weHbepiHae «foiibim  Kopbl»  AK
KONZaybIMEH PaAMOHYKAMATI KaHe 3ne-
MEHTTIK KYPaMHbIH, CTaHAAPTTbl yarinepi
33ipneHai kaHe kacangpl. ManimpenreH
napametpnepai attectatray KP xaHe P®
aKKpeauTTeNreH 3epTXaHanapbiHblH, KaTbl-
CYbIMEH eTKisingi.

ByriHri TaHZa eki cTaHgapTTel  yAri
KasMetlH capanTamagaH CaTTi eTTi KaHe
onapfa KP MemnekeTTik Ti3imiHe eHrise
OTbIPbIN, MEM/IEKETTIK CTaHAAPTTbI yArinep
mapTebeciH bepeTiH cepTuduKatTap be-
pingi.

www.nnc.kz

XPOHUKA

19 uioHa
0 pabore c HOBbIM TONAUBOM
BOTK-HOY peakropa UBI.1M

Cneuuanuctol HAL, PK v AproHHcKow Hau,
nabopatopuu (CLLA) B xoae BuAeOKOHDe-
PEHLMM 0bCYyaMAM TEX.BOMPOCHI peanusy-
€MOro MNpOoeKTa MO KOHBEPCUMM PeaKTopa
MBI.1M.

PaccmoTpeHbl  pesynbTaThl  MCCenoBa-
HUA ABYX 00/Y4EHHBIX BOAOOXNAXKAAEMBIX
KaHafoB C HM3KOOOOraWEHHbIM ypaHo-
BbiM TonimBom (BOTK - HOY), obcyaeHsbl
TEKyLLMe BONPOCHI NOATOTOBKM K 3Tany ¢u-
3MYECKOro NycKa PeaKkTopa, COINacoBaHbl U
NPUHATbl PELLEeHMs MO JanbHeNWum nna-
Ham pabor.

www.nnc.kz

29 nioHa
YyebHbIi Kypc no y4yéty u
KOHTPO/IO AAEPHbIX MaTep1anos

Ona cneunanucToB ypaHon00biBaKOLLMX
npeanpuatmii AO «HAK Kasatomnpom» 22-
25 wnioHa 2020 roga YuebHbIM LEHTPOM MO
agepHoi besonacHoctn UAD nposeaéH 06-
yyarowwmit Kypc «OcHOBbI Y4&Ta U KOHTPONSA
AAEPHbIX MaTepUanoBy.

Lenb Kypca — obyyeHue cneumannctos
OCHOBHbIM MPUHLUMNAM NOCTPOEHMA CUCTE-
Mbl Y4€Ta M KOHTPONA AAEPHbIX MaTepua-
N0B, 03HaKoM/NeHWe ¢ 6a30BbIMKU 3neMeH-
TaMM cUCTEMBbI. MIHCTPYKTOpamu NpoBeAeHbl
TEOPETMYECKME U MPAKTUYECKME 3aHATUA.
Mo wtoram obyyenna 13 cneumanucros
YpaHoa00bIBaOWMX NPEANPUATUIA NOSYYH-
v cepTUdUKaTbl 06 yCnewHOM OKOHYaHMK
Kypca.

www.inp.kz
29 nioHs
MpucsoeH craTyc rocyAapcTBeHHbIX
CTaHAaPTHbIX 06pa3LoB

PafMOHYKAMAHBIA aHAaNWU3 ABNAETCA Of-
HUM M3 BaXHEMLIMX 3/1IEMEHTOB CUCTEMBbI
pasuaLMoHHoW  besonacHocT.  OAHakKo,
KayeCTBEHHOE OMnpeaeNeHne PaanoHYKNNA-
HOTO COCTaBa WCCieAyemMoro matepuana
HEBO3MOXKHO 6e3 Ha/Mums CTaHZapPTHbIX
06pasLoB, KOTOPbIE UCMOABL3YIOTCA KaK AN
KaNMbPOBKM CMEKTPOMETPUYECKOTO 060py-
[OBaHWA, TaK U B LENAX KOHTPOAA KauecTsa.

Ha 6ase HAL, PK B pamkax peanusauuu
NPOeKTa Kommepumanmsaumun «CosgaHue
Y4acTKa pa3paboTKM U aTTeCcTaLum CTaHa4apT-
HbIX 06pa3LoB» Npu nogaepkke AO «doHa
HayKW» BblIn Pa3paboTaHbl U CO3AaHbI CTaH-
[apTHble 0bpasLpbl PAANOHYKANLHOTO U 3/e-
MEHTHOrO COCTaBa. ATTECTaLMA 3aABNEHHbIX
napameTpOB NPOBOAMIACH MPU YYACTUM akK-
KpeauToBaHHbIX nabopatopuii PK u PO,

Ha cerogHAWHMI feHb 4Ba CTAHAAPTHbIX
obpasya yCnewHo MpOLWAN 3KCMepTUsy B
KasHMeTp 1 HageneHbl cepTUdPUKaTamm,
NPUCBaUBAOWMMM UM  CTaTyC rocygap-
CTBEHHbIX CTAaHAAPTHbIX 06Pa3LOB C BHECE-
HMem ux B roc.peectp PK.

www.nnc.kz

CHRONICLE

June 19th
On work with the new
WCC-LEU fuel of the IVG.1M reactor

Specialists from the NNC RK and the Ar-
gonne  National  Laboratory  (USA)
discussed technical issues of the ongoing
project for the conversion of the IVG.1M
reactor during a video conference.

The results of the study of two
irradiated water-cooled channels with
low-enriched uranium fuel (WCC-LEU)
were considered, the current issues of
preparation for the stage of the physical
start-up of the reactor were discussed,
and decisions on further work plans were
agreed and made.

www.nnc.kz

June 29th
Nuclear Material Accounting
and Control Training Course

On June 22-25, 2020, for specialists of
uranium mining enterprises of JSC “NAC
Kazatomprom”, the Training Center for Nuc-
lear Safety of the INP conducted a training
course «Fundamentals of accounting and
control of nuclear materials».

The purpose of the course is to teach
specialists the basic principles of building a
system for accounting and control of nuclear
materials, familiarization with the basic
elements of the system. The instructors
conducted theoretical and practical lessons.
As a result of the training, 13 specialists
from uranium mining enterprises received
certificates of successful completion of the
course.

www.inp.kz

June 29th
Awarded the status
of state standard samples

Radionuclide analysis is one of the most
important elements of the radiation safety
system. However, a qualitative determina-
tion of the radionuclide composition of
the test material is impossible without the
availability of standard samples, which are
used both for calibration of spectrometric
equipment and for quality control purposes.

On the basis of the NNC RK, within the
commercialization project «Creation of a
site for the development and certification
of reference materials» with the support
of JSC «Science Fund», standard samples
of radionuclide and elemental composition
were developed and created. The certi-
fication of the declared parameters was
carried out with the participation of ac-
credited laboratories of the RK and the RF.

Today, two standard samples have suc-
cessfully passed the examination at the Ka-
zInMet and are endowed with certificates
that assign them the status of state stan-
dard samples with their entry into the
state register of the RK.

www.nnc.kz
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BarameH Kocnapabl OpbIHAAYAbI Tafan eTedi, ocbinailla TanaywblNbIKTbl KETEPMENeni.
KOpbITbIHABINGM  Kele, KaHa TYXKbipbiMAamara KaTbiCTbl  KbI3bIFYLIbINbIK TaHbITKAH CypaKTapfa

TONbIK  Xayantapabl MeH

apuanafaH MaKananapgaH Tabyra  6onaTbiHAbIFbIH - aTan  eTeMiH,

ONapAbIH Ti3iMi TOMEHAE KenTipinreH.
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TAKbIPbIN EOMbIHLLIA ABTOP XAPUANAFAH MAKAJIANAP TI3IMI
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POXAEHUAX B NNATGOPMEHHbIX OTNOKEHMAX AENPECCUOHHBIX CTPYKTYP (Ha npumepe LWy-Capbicyiickom
nposuHumu)//Teonorua KasaxcraHa. -1998.-No2.-C.40-47.
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. Aybakunpos X.b. O mexaHu3max 0b6pa3oBaHMA TMAPOTEHHbIX MECTOPOXAEHUI ypaHa//Teonorua Kasax-

cTaHa. -2000.-N25-6.-C.53-63.

. Aybakunpos X.6. O rnybuHHbIX MexaHM3max 00pa3oBaHMA MECTOPOXKAEHWA ypaHa M CONyTCTBYIO-
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Aybakupos X.b. TeHe3nc ¥ OCHOBHble KPWUTEPUM MPOrHO3MPOBAHMA YPAHOBLIX MECTOpPOXae-
Huit//Hayku o 3emne B KazaxctaHe (MIK-33). Aamarsbl. -2008.-C.216-223.
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NPEMIOAMA
POM/EHNS HOBO
[EO/IOTMYECKOM
KOHLLENLIWMK.

ECTb /INY HEE BYQYLLEE?

e06X04MMOCTb HanMcaHWA 3TOM CTaTbW NPO-
AMKTOBAHa  MapafoKCafbHOM  cuTyauumen,
KOTOpas C/N0XWNacb BOKPYr A06bIBaOLMX
npeanpuatni A0 «HAK «Kasatomnpom».
MHoOrve mecTopoXAeHMA ypaHa, OTKPbITblE B
COBETCKOE BPEMA MACCUPOBAHHbIMU MOUCKAMM U OT-
pabaTtbiBaemble CNOCOOOM MOA3EMHOMO CKBAXKMHHO-
ro sbilenaunsanua (MCB) ¢ 70-80-x rogoB NpoLwnoro
BEeKa, K HACTOALLEMY BPEMEHMN YCKOPEHHbIMKU Temna-
MW NPUBAMKAIOTCA K ecTeCTBEHHOMY GuHany (nepsas
EpTBa YKe nosBunach — YBaHac). MpupalleHue 3a-
MacoB Ha PYAHbIX NONAX, pa3BesaH-
HbIX HAa OCHOBE rOCMOZACTBOBABLIEW

Xanen batranosuy Ay6akupos

Okonvun MIrru
(cneyuansHocmos PMP3) 8 1959 e.

lepgsoomkpbisamens
YPaHOBbIX MecmopoxdeHuli

MoyemHsili 2e0n102 KasaxcmaHa

3acayrceHHbIld pabomHuk
amom+ol ompacau | cm.
Pecnybauku KazaxcmaH

Jlaypeam JleHuUHcKoli npemuu

MouémHelli npogheccop
KasHUUTY um. K.W. Camnaesa

9K30reHHOW Teopuu, NPAKTUYECKM
MCKNIOYAEeTCA. A KOHLENUWUA O ru-
LPOTEPMANbHOM WCTOYHMKE pyaoobpasyowmx pac-
TBOPOB (a/NbTEPHATMBHAA 3K30reHHOM), MNO3BOAAM-
LWaA He TONbKO MPMpaLLMBaTb 3anachbl, HO U BbIABAATb
HOBble MECTOPOXKAEHMA, HAa BOOPYKEHWE He B3ATa,
X0TA UMeHHO OHa B 1972 roay 6bina TeopeTUyeckon
OCHOBOM MpWU OTKPbITUM MeCcTOpoXKAeHM KaHkyraH
n MonHKym, B 1976 1. — mecTopoXaeHna TOPTRYAYK,
B 1980 r. — yyacTka KabaHKynak mectopoxaeHus by-
AEHHOBCKOe, a B 90-x rofax — nepcnekTUBHbIX PYAHbIX
06bekToB B KHP.

3a nepuog 1995-2019 rr. mHoto 6bl10 onybanKoBa-
HO 17 cTaTei (CM. CNUCOK), KOTOPbIE KAcatoTCa PasHbIX
acneKToB HOBOW re0NOrMYECKON KOHLENUMM, YAOCTO-
eHHoM B 1978 1. JleHMHCKOM npemum. Yepes Bce CTaTby
KPacHOM HMUTbIO MPOXOAWT HALENEHHOCTb MX coAep-
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PRELUDE
TO THE BIRTH
OF A NEW GEOLOGICAL
CONCEPT.
DOES IT HAVE A FUTURE?

he need to write this article is dictated

by the paradoxical situation that has
developed around the mining enterprises of

JSC «NAC «Kazatomprom». Many uranium
deposits, discovered in Soviet times by
massive prospecting and developed by in-situ
leaching (ISL) since the 70s and 80s of the last
century, are now rapidly approaching their natural
end (the first victim has already appeared - Uva-
nas). The increment of reserves in ore fields
explored on the basis of the prevailing exogenous
theory is practically excluded. And

the concept of a hydrothermal

Khalel Battalovich Aubakirov

Graduated from MGRI
(specialty EDRE) in 1959.

Discoverer of uranium
deposits

Honorary Geologist of Kazakhstan

Honored Worker of the
Nuclear Industry of | Degree
Republic of Kazakhstan

Lenin Prize Laureate

Honorary Professor
of KazNIITU of K.I. Satpayev

source of ore-forming solutions
(alternative to exogenous), which
allows not only to increase reserves, but also
to reveal new deposits, has not been adopted,
although it was this concept that was the
theoretical basis for the discovery of the Kanzhugan
and Moinkum deposits in 1972, deposits Tort-
kuduk, in 1980 - the Kabankulak site of the
Budennovskoye deposit, and in the 90s - promising
ore objects in the PRC.
| have published 17 articles (see list) for the
period 1995-2019 that deal with various aspects
of the new geological concept, which was awarded
the Lenin Prize in 1978. Throughout all the
articles, the focus of their content on practical
results runs as a red thread. It would seem that
«all cards are in hand» to those on whom not only
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JKaHMA Ha NpaKTUYecKue pesynbTaTbl. Kasanocb Obl,
«BCE KapTbl B PYKM» TeM, OT KOr0O 3aBUCUT HE TO/IbKO
CEroHAWHee M 3aBTPALIHEE COCTOAHME PYAHMKOB, HO
¥ NepcneKTMBbI YPaHOA00bIBaOLLEH OTPAC/MN B LIESIOM.
Tem He MeHee, UrHOPUPOBAHUE PEKOMEHAALMAMM,
334acTyl0 KacalowMXca KOHKPETHbIX MECTOPOXKAEHW
W NEePCreKTUBHbLIX NAOWaAeN, NPOAONKAETCA NO CeW
AeHb. BO3HMKAeT eCTeCcTBEHHbI BONPOC: B YEM NpPU-
YMHa? — BOMKOT, OpraHM30BaHHbIN ambULMO3HbIMK
3K30reHLWMKaMmn? Mam HegoBepue U3MbILIEHUAM Bbl-
CKOYKM U3 «abopureHoB»?

PasmbllwNfA Hag 3TMMM BOMNPOCAMM, HEBOJIbHO
BCMOMMHAELLb BPEMEHA, KOTAa OTPACNbio PYKOBOAM-
N Takne myapeubl Kak H.®. Kapnos 1 WU.[. PorosuH,
reonorn no obpasoBaHWI0 U OPraHWM3aTopbl MO Mpw-
3BaHWI0, KOTOPbIE 419 AOCTUNKEHMA LENN BO [1aBY YIna
BCErAa CTaBWUAN UAEUN, NPUYEM HEBAXKHO, OT KOTO OHM
ncxoaAT. U 3To NPMBOAMAO K BbIAAIOWMMCA pe3ynbTa-
TaMm, KOTOpbIMK cenyac ropantca KasaxctaH. Ho B Hbl-
HELUHWUX YCNI0BUAX, TNaBHOE, KaXKeTcA He B 3ToM. Onpe-
LENAOWMM HaKTOPOM ABAAIOTCA PbIHOYHbIE YCIOBUS,
rae 3aaun v uenu gpyrve: nobonblie u nogewesne
£06bITb M NofopoxKe Npoaath. K Yyemy 3To BedeT, Mbl
BMAMM: 3aMacbl UCTOLLAIOTCA, OMbITHbIE FEONOTU YXO-
[AT, 3 AeWCTBYIOWME - TEPAIOT KBaNMPUKaLMio. YTo By-
[eT B UTOre NPeaBnaEeTb HECNOXKHO...

Mexay Tem, byayuiee oTpacau 3a reonoramu, npu-
YEeM OMbITHBIMW W BCECTOPOHHE MNOATOTOB/IEHHbIMMY,
T.6. 000raleHHbIMM MHOTFONIETHUMM TOAAMU Y4ebbl
M NPaKTM4Yeckon paboTbl. MoyunTeNnbHBIM NPUMEPOM
B 3TOM OTHOLUEHWM MOKET MOC/AYKUTb UCTOPUA POXK-
[leHMA HOBOW re0NOrMYECKON KOHLENLUMUK, B KOTOPOWA
BaXKHEMLUMM 3Tanom ABAAETCA NPetoana.

KntoueBbIMM NOHATUAMM AN aBTOpa Bcerga bbiim
Nt0603HATENBHOCTD M IOTMYECKOe MbILWAEHNE, T.e.
«3pu B KopeHb» (no K. MpyTKoBy). B cTyaeHYecKue rogpl
Ha nekuuax npodpeccopos 0coboe BHUMaHUE yaensnu
dyHAAMEHTaNIbHbIM HayKaM, TaKUM KaK AuanekTuye-
CKMI MaTepManun3m, NPOUCXOXKAEHME NNAHETbI 3eMAA,
dopmupoBaHMe 3eMHOW KOpbl, TEHE3UC Pa3/IUYHbIX
nonesHblX Mckonaembix. O6pallano BHUMAHWE, YTO
MacTUTBIMU 1 YMYAPEHHBIMW OMbITOM YYEHBIMU HU-
YTO He NacTyaTU3MPOBANOCh, @ HA0OOPOT, aKLEHTU-
POBaNOCh BHUMaHME Ha GUNOCODCKUIN XapaKTep reo-
JIOTUYECKOM HAYKM U HeA0CTaTOYHOCTb HAaKOMNEHHOTO
B MMpe $aKTMYECKOro maTepuana Ans OLHO3HAYHbIX
Teopuii 06pa30BaHMA TOFO MAU MHOTO NONE3HOMO UC-
Konaemoro. Hanpumep, 4ns NporHo3Hbix paboT npes-
Nlaranocb y4mnTbiBaTb TakMe GaKTOPbl U NPOLLECCHI, KaK
rPaBMTALLMOHHAA M KPUCTaNAMU3aLMOoHHan anddepeH-
LMaLMA MarMaTUYeCKOro pacniaBa B o4are, ¢ Yem CBA-
3aHO U NPOMUCXOKAEHWNE Fa30BO-*KUAKON da3bl (BKAIO-
yas, KCTaTy, YI1IeBOLOPOAbI), TEKTOHO-MarmaTuyeckue
aKkTMBM3auum (0cobeHHO No3aHMX 3TanoB), Posb BYA-
KaHM3Ma B 0CafKo- M pyaoobpasoBaHMM, 3HAYEHUE
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the current and future state of mines depends,
but also the prospects of the uranium mining
industry as a whole. Nevertheless, the ignoring of
recommendations, which often refer to specific
fields and promising areas, continues to this day.
A natural question arises: what is the reason?
- A boycott organized by ambitious exogenous
people? Or distrust of person’s thought from the
«aborigines»?

Thinking on these issues, | involuntarily recall
the times when the industry was led by such
sages as N.F. Karpov and I.D. Rogozin, geologists
by education and organizers by vocation, who
always put ideas at the forefront to achieve their
goals, and it does not matter who they come
from. And this led to outstanding results, of which
Kazakhstan is now proud. But in the current
conditions, it seems that this is not the main
thing. The determining factor is market conditions,
where the tasks and goals are different:
to get more and cheaper and sell at a higher price.
Where this leads, we see: reserves are depleted,
experienced geologists are leaving, and the
existing ones are losing their qualifications. What
will eventually be easy to foresee...

Meanwhile, the future of the industry belongs
to geologists, moreover experienced and
well-trained, i.e. practiced by many vyears of
study and practical work. An instructive example
in this regard is the story of birth of a new
geological concept, in which the prelude is the
most important stage.

The key concepts for the author have always
been curiosity and logical thinking, i.e. “Behold at
the root” (according to K. Prutkov). In his student
years, at the lectures of professors, special
attention was paid to fundamental sciences,
such as dialectical materialism, the origin of the
planet Earth, the formation of the Earth’s crust,
the genesis of various minerals. It drew attention
to the fact that venerable and sophisticated
scientists did not pastulize anything, but,
on the contrary, focused attention on the
philosophical nature of geological science and the
insufficiency of the factual material accumulated
in the world for unambiguous theories of
the formation of one or another mineral. For
example, for forecasting work, it was proposed to
take into account such factors and processes as
the gravitational and crystallization differentiation
of the magmatic melt in the chamber,
which is associated with the origin of the gas-
liquid phase (including, by the way, hydrocarbons),
tectonic-magmatic activations (especially of late
stages), the role of volcanism in sedimentary and

OPTOrOHANbHOW M AMarOHaNbHOM CUCTEM FNYOUHHDBIX
PA3/IoOMOB (C ONepeHnaMM) B KauyecTBe KaHasoB, Noj-
BOAALLMX Pa3NNYHble AEePMBATbl pacniaBa U Pyaoo-
BpasyloLime 0BEHWIbHbIE PACTBOPbI ANA MHOXECTBA
NONE3HbIX UCKOMAEeMbIX, BKIKOYAA YpaH.

Mony4YeHHble 3HAHWUA CTaIM OCHOBAHWEM AN1A Chesny-
OLWMX NPaBWA, CTaBWMUX 06A3aTeNbHbIMU B Aa/bHEN-
Lem:

1) K ntobbIM BbIBOAAM aBTOPOB NyH6AMKALMMI U TEO-

pPUAM pyL006pa30BaHMA OTHOCUTLCA KPUTUYECKM;

2) ecnn XOTb OAMH JOCTOBEPHbIA GaAKT M3 NPaKTH-

KW He BMMUCbIBAETCA B AEWCTBYHOLLYIO TEOPUID, TO
HaA0 MCKaTb APYryto KOHLENLMIO.

Bnepsble CO CAy4yasmM HECTbIKOBOK (aKTUUeCKOro
MmaTepuana C NPUHATOM Ha BOOPYKeHMe TeopeTuye-
CKoM KOHLeNuMei A CToNKHynca Ha Lyickom
nogHaTMM (nnato bertnakgana), Korga 3aHWMancs
OLEHKOW pPaaMOaKTUBHbLIX aHOMANWUMW, BbIABAEHHbIX
aspo-, aBTO- W MELIEXOAHbIMU PALUOMETPUYECKUMM
MOWCKaMM.

OCHOBHbIMW KPUTEPUAMM NEPCNEKTUBHOCTU 0OB-
€KTOB M n/owazgei C nojgadv CTapwmx 6bi10 MOAHO
CYMTaTb [EBOHCKME BY/IKAHUTbI KMCNOTO COoCTaBa (B
cuny BbicoKoro Knapka ypaHa). Moatomy AecaTku aHo-
Manui, NpuypoYeHHble K APEeBHUMM O0CaL04YHO-MeTa-
MOpPOUYECKUM 06Pa30BaHMAM, @ TaKKe UHTPY3UBHbBIM
nopoaam C HU3KMM PaaMOaKTMBHbIM (OHOM (TMna
OCHOBHbIX), 3aB€A0OMO OTHOCMAWCH K BecnepcnekTus-
HbIM, 3a4acTyto 6€3 BCKPbITUA AaXKe NOBEPXHOCTHbIMM
BbipaboTKamu, Tem bonee, He npuBneKas rMybUHHbIE
daKTopbl.

Apyroi npumep. AKTUBM3MPOBAHHbIE PA3/IOMbI
CeBepo-3anafiHoro HanpaeneHus He 6e3 OCHOBaHMA
OblIM NPU3HAHBI FABHLIMU PYAOKOHTPONMPYIOLLMMAY,
a po/ib Pa3NOMOB OPTOTrOHA/IbHOM CUCTEMbI He paccMa-
TpuBanacb. Ho npu oueHke pysonpossnenuns KyHays
CO BCKPbITUEM TOPHbIMM BblipaboTKammu 6bln0 ycTa-
HOBNIEHO, YTO HACTypaH-b6pPaHHEPUTOBLIE HWU/bl KOH-
TpoAMpytoTCa 3an1bbaHAaMM LAaEK OCHOBHOMO COCTaBa,
BHEAPMBLUMXCA B TPAHUTHbIA MaccMB MO Pa3soMam
MEPUANOHANLHOMO NpOoCTUpaHuA. Mpu 3Tom 6bina
yCTaHOBNEHA 3aKOHOMEPHOCTb — OPYAEHEHWE MosB-
NANOCb NWLWb B CNyYae, KOrAA YacToTa Aaek Ha OAMH
KWOMETpP AoXxoAuna Ao cemu u bonee. Takum obpa-
30M, Ha PyAoONpPOABAEHWUM BbINN YCTAHOB/EHDI BA He
NPWU3HaBaBLUMXCA PaHbLUe PYAOKOHTPONNPYIOLWMX daK-
TOpa: MePUAMOHANBbHOTO HanpaBAEHWA Pa3IOMOB (13
OPTOrOHaNbHOM CUCTEMBI) M MaNbIX MHTPY3UNA OCHOB-
HOrO COCTaBa, BHeAPABLIMXCA B Hanbonee npoHuLae-
Mble 30Hbl PaCTAXKEHUA.

Pe3ynbtaTom cemuneTHen paboTbl Ha naneosom-
CKOM HanpaB/JEHUM ABUANCH CNEAYIOLLME fANEKO UAY-
LiMe BbIBOADI:

1) MHoOrouncneHHble NPOABAEHWUA ypaHaA HA NAATO
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ore formation, the importance of orthogonal and
diagonal systems of deep faults (with feathers)
as channels supplying various melt deriva-
tives and ore-forming juvenile solutions for a variety
of minerals, including uranium.

The knowledge gained became the basis for
the following rules, which became mandatory
in the future:

1) to be critical of any conclusions of the authors

of publications and theories of ore formation;

2) if at least one reliable fact from practice does

not fit into the current theory, then, another
concept must be sought.

For the first time, | encountered cases of
inconsistencies between the factual material
and the theoretical concept adopted for usage
on the Shuisky uplift (Betpakdala plateau), when |
was evaluating radioactive anomalies revealed by
aerial, auto- and pedestrian radiometric searches.

At the suggestion of the elders, it was used to
consider Devonian felsic volcanics (due to the
high Clarke of uranium) as the main criteria for
the prospects of objects and areas. Therefore,
dozens of anomalies confined to ancient
sedimentary-metamorphic formations, and
intrusive rocks with a low radioactive background
(such as the main ones), were deliberately
unpromising, often without opening even by
surface workings, all the more, without involving
deep factors.

Another example. The activated faults of the
northwestern direction were not without reason
recognized as the main ore-controlling ones,
and the role of faults in the orthogonal system
was not considered. However, when assessing
the Kunduz ore occurrence with the opening of
mine workings, it was found that pitchblende-
brannerite veins are controlled by selvages of
basic dikes, which intruded into the granite
massif along meridian-striking faults. Also, a
pattern was established - mineralization appeared
only when the frequency of dikes per one
kilometer reached seven or more. Therefore,
two previously unrecognized ore-controlling
factors were identified at the ore occurrence: the
meridional direction of faults (from the orthogonal
system) and small intrusions of the basic com-
position, which penetrated into the most per-
meable zones of extension.

Seven years of work in the Paleozoic direction
resulted in the following far-reaching conclu-
sions:

1) numerous uranium occurrences on the

Betpakdala plateau are underestimated, or
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beTnakgana HepooueHeHbl, MM60O OLEHEHbI NO
HEBEPHOW KOHLeNuUuu;

2) Bce NposABAeHMA ypaHa, OTHECEHHbIE K 3Banapa-
LLMOHHbIM M 3K30TrEHHbIM, TeHETUYECKM CBA3aHbI
C CEPHOKMUCNOTHOM CTaAMeN TMAPOTEPMANbHbIX
pacTBOPOB, AOCTUTWMX AHEBHOW MOBEPXHOCTH,
0 YeM CBMAETENbCTBYHOT YacTO BCTpevatoLmecs
B KaHaBax M LWypdax XapaKTepHble ypaHOBble
MUHEpanbl: WPEKUHTEPUT (cynbdaT-KapboHarT),
ypaHonuaut (cynbdat) u apyrvue. Ho sce nopob-
Hble 06bEKTbI OTHOCUANCH K BecnepcrneKkTUBHbIM
— runepreHHbIM. B utore bbina nponylieHa Le-
Nas ypaHOBOPYyAHas NPOBMHLMA, CONOCTaBUMasn
c CeBepo-Ka3zaxcTaHCKoW.

Mo 6onbwomy cyety beTnakganMHCKYD NPOBUH-
UMIO HAZO PaccMaTpMBaTb COBMECTHO CO CMENKHOW
LLly-CapbICyMCKOM KaK eAuHbIA YPAHOHOCHbIV PErvoH,
raoe, B otanune oT CeBepo-KaszaxcTaHCKOro, akueHT
NPOMbILUNEHHOCTM ObIN CAENaH HA TMAPOTeHHbIN TUN
MECTOPOXAeHMI, npuroaHbii nog CMB. 3aTo ocTanoch
He OMOMCKOBAaHHbIM ME3030/CKO-KaitHO30MCKoe 06-
pamneHue Cesepo-KasaxcTaHCKOW NPOBMHLMM, XOTA
MMEIOTCA BCE NPU3HAKK, B T.4. NPAMble, AN BblfBAeE-
HUA KPYNHbIX MECTOPOXKAEHMUI YpaHa B PbIXIOM Yexsie
BOKPYr KOKLIeTayCKoro maccusa, rae BbIABEHO MHO-
YKECTBO MMAPOTEPMA/IbHBIX MECTOPOMKAEHNM.

Kak BMAHO U3 NpuBeAEHHOrO, ypaHoBOE pyaoobpa-
30BaHME HOCWUT PErMOHaNbHbIN XapaKTep. 3HauuT U
rNybuHHbIE MexaHW3Mbl GOPMMPOBAHHKSA, T.€. NPOMC-
XOXAEHNUA pyao06pasytowmx (Mo CyTM OBEHUbHBbIX),
PacTBOPOB eAWHbl. PasHuLa AnWb B cpeae pyaoobpa-
30BaHMA, KOTOPbIMKM MOTYT ObITb KaK Maneo3oinckue
06pa30BaHNA Ha BbICTYNax C TEKTOHUYECKOW W BY/Ka-
HO-MarmaTU4eckon UCTOPUEN, TaK U NEPEKPbIBALOLLMI
1 06pPaMNAIOLWMI PLIXNbIA YEXON, TAKMKE BOBNEYEHHbIN
B MOCTBY/IKAHWYECKYIO aKTMBU3ALMIO HEOTeH-YeTBep-
TWUYHbIX 3TaNOB, KOFAA BAUAHWE OCHOBHOMO MarmMaTus-
Ma Ha rMaporeHHoe pyLo0obpa3oBaHMe CTaHOBMUTCA 3a-
METHbIM (€C/IN He onpeaenstowmm).

Bce BbILEM3NOKEHHOE B LLENOM ABAAKOTCA N0TMYe-
CKMMM LUaramu, NPUBEAWMMM K HOBOW KOHLENLMK
(BMECTO 3K30reHHOM), NPUMEHEHNE KOTOPOW npuBe-
N0 K OTKPbITUIO KPYNHbIX MECTOPOXKAEHUN Ha NAOLa-
OV, Toe 3K30TeHHas Teopua OKasanacb HeccunbHOM
(B 1962-68 rr. nouckn bBypeHumem nposogunu Bon-
KOBCKasA M KpacHOXoNMCKas sKcneanumu).

Mo yb6exaeHW0 aBTOpa NOTEHLMAN KOHLEMLMM
OrpomeH. Ho v y ee NPOTUBHUKOB, T.e. CTOPOHHMKOB
9K30reHHOW TEOPUM, afiMUHUCTPATMBHOIO NOTEHLUMa-
Na He MeHbLue. Mo3ToMy B MHTEPBbLIO XKypHany «KoH-
TuHeHT» (N2 20 (58) 24.10-6.11.2001 r.) Ha BOMpOC O
fanbHenwen cyapbe KOHUENUMM A 3MOLMOHANBHO
npuBen U3BecTHyto $pasy, uTo «0s19 BHEOPEHUS HOBbIX
udeli mpebyemcs, umobbl 8ce CMOPOHHUKU CMApbix
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estimated according to the wrong concept;

2) all manifestations of uranium, referred to as
evaporation and exogenous, are genetically
related to the sulfuric acid stage of hydro-
thermal solutions that have reached the day
surface, as evidenced by the characteristic
uranium minerals that are often found in
trenches and pits: schreckingerite (sulfate-
carbonate), uranopilite (suphat) and others...
But all such objects belonged to unpromising -
hypergenic. As a result, an entire uranium ore
province was missed, comparable to the North-
Kazakhstan province.

By and large, the Betpakdala province should
be considered together with the adjacent Shu-
Sarysu province as a single uranium-bearing region,
where, in contrast to the North Kazakhstan one,
the industry focused on the hydrogenic type of
deposits suitable for SPV. On the other hand, the
Mesozoic-Cenozoic framing of the North-Kazakhstan
province remained undetected, although there
are all signs, including direct, to identify large
uranium deposits in a loose cover around the
Kokshetau massif, where many hydrothermal
deposits have been identified.

As seen from the above, uranium ore formation
is regional in nature. This means the deep-
seated mechanisms of formation, i.e. the origin
of the ore-forming (essentially juvenile) solutions
are the same. The only difference is in the
environment of ore formation, which can be both
Paleozoic formations on ledges with tectonic and
volcanic-magmatic history, and an overlying and
framing loose cover, also involved in the post-
volcanic activation of the Neogene-Quaternary
stages, when the influence of the main
magmatism on hydrogenic ore formation becomes
noticeable ( if not decisive).

All of the above are, in general, logical steps
that led to a new concept (instead of the
exogenous one), the application of which led to
the discovery of large deposits in the area where
the exogenous theory turned out to be powerless
(in 1962-68, the Volkovskaya and Krasnokholms-
kaya expeditions carried out drilling prospecting).

According to the author, the potential of the
concept is enormous. But also its opponents, i.e.
supporters of exogenous theory, administrative
potential is not less. Therefore, in an interview
with the journal «Continent» (No. 20 (58) 24.10-
6.11.2001), when asked about the future fate of
the concept, | emotionally quoted the well-known
phrase that “for the introduction of new ideas
it is required that all supporters of old ideas die
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21 winge
TpuTHiAgiH MiHe3-KYNKbIH 3epTTey

KP ¥A0 KoplafaH opTa 0ObekTiNepiH-
Deri TPUTUILIH, MiHE3-KYKbIH, OHbIH, 6CiM-
DIKTEPMEH  KMHAKTaNyblH KaHe KaiiTa
Geny npouecTepiH, OHbIH iWiHae opra-
HUKaNbIK bainaHbicKaH TPUTWIAA] 3epT-
Teyai *anfacTblpysa.

JKCNEePUMEHTTEP  KbIMbIKANAbIH,  Xa-
CaHAbl TYpAe *KacanfaH KafganblHAa Aa,
CCMN-HbIH, TPUTWIAAI NacTaHybiHbIH, Tabun
KafdalblHAA fa SpTYpAi ayblilwapyallbl-
NbIK, AaKblNAAPbIMEH XKyprisinea;.

AfbIMAaFbl KbINAbIH  MayCbiM  aiblHAA
KE3€eKTi 3KCNEePUMEHT BypbIHFbl «[lereneH»
CblHAK afaHblHbIH, ayMafblHa KOMbIAab!.
Toxipubenik ecimaik ayblnlwapyawbibIK
nakpbingapsl — canart (Lactuca Sativa) 6onapl.
Hotuxenep 6oMbiHWA TPUTMIAAIH ayadaH
ecimaiktepre aybiCy napameTpaepi Typansl
DepeKTep anbiHazbl, 071ap KeMiHHEH ecimaik
LWapyallbiNblFbl OHIMIHIH, canacbiH bafanay
oHe XanblK YWiH Jo3anapdpl ecentey
KesiHae naiganaHblnybl MyMKiH.
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4 TambI3
BaKyymabIK KamepaHbiH,
repMeTUKanblfbl KAMTaMachbi3 eTinreH

KP ¥AO-pa KTM TOKamarbiHAa Baky-
YMIbIK,  KamepaHblH, UMAMHAPAIK  beniri
6ap KaknakTblH ¢naHeuTiK KOCblAbICTapbl
MeH 3KBaTOPAbIK Kente Kybblpnapabl As-
Hekepney 6oiiblHWA KyMbICTap aAKTan-
Apbl, 6yn nnasmaHblH, HeFypabIM KOFapbl
napameTpiepiH any YWiH KaXeTTi Baky-
YyMIbIK  KamepaHbl  canmanbl  TasapTy-
Obl  KamTamacbl3 eTeTiH TemnepaTtypafa
[eWiH Kbi3ablpy KesiHAe OHbIH, repmeTu-
KaNbIfblHa afaal Kacaabl.

HyMbIC  asKTanfaHHaH KeWiH  KyMbIC
KafganblHad KaMepaHbiH, repmeTu-
KasblfblH Tekcepy *yprisingi - 190°C aentiH
Kbi3ablpy.  KalHaTbinFaH  BaKyyMAblK
KaMepaHblH, MacCasiblK, CMEKTPAEPIH KaHe
GU3MKaNbIK iCKe KOCYAbIH, COHFbl Ke3eHiH
KYPri3y KesiHAe aiblHFaH CnekTpaepai
CaNbICTbIPManbl Tangay aTmocoe-
pajaH afbin  KeTyre CoWKeC KeneTiH
ra3  Kypambl  6OMblHWA  Hawapnay
Galikanmaiigpl. Bakyymablk Kamepa 45°C
TemnepaTypafa AeWiH  CanKblHAAFaHHAH
KeniH, ExTorr 200M macc-CnekTpomeTpiH
KONAaHa  OTbIpbiN, KamepaHbl  Te/unid-
MEH ypaey oAiCiMeH afblHAApAbl i3gey
KYPrisingi, arynap TabblnfaH oK.

OpblHganfaH  Kymbic  KTM  TOoKamak
BaKYYMAbIK,  KaMepacbiHblH,  KbI3aplpy
TemnepatypacbiH  130°C-taH ~ 190°c-Ka
JeiiH apTTbipyra MYMKiHAIK 6epeni, 6yn
naasma napameTpnepiHe OH, dCep eTeTiH
BaKYYMAbIK *KafoainapablH, canacbiH aK-
capTagpl.
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XPOHUKA

21 viona
UccneposaHua noseaeHnA TPUTUA

HAL, PK npogonaet nccnegoBaHua no-
BeeHMA TpUTMA B OODBEKTax OKpyKato-
et cpeabl, HaKOMAEHUA €ro pacTeHus-
MM M npoueccamu nepepacnpegeneHus,
B TOM YMC/IE B OPTaHUYECKM CBA3AHHbIN TPU-
TUI.

JKcneprMeHTbl MPOBOAATCA C Pa3NNYHbI-
MM CENIbCKOXO3ANCTBEHHBIMM  KYAbTYpamK
KaK B MCKYCCTBEHHO CO34aHHbIX YCNOBUAX
OpaH}Kepeu, Tak WM B HATYPHbIX YCIAOBUAX
TpuTHeBoro 3arpasHeHna CUM.

B MIOHe TEKyLLEro rofa o4YepesHo 3Kc-
NePUMEHT BblN NOCTaBAEH Ha TeppUTOPUM
ObIBLIEN MCMbITaTENbHOM NAOWAAKK «[e-
refneH». IKCMEPUMEHTANbHBIM PACTEHMEM
CTaNa CeNbCKOX03AMCTBEHHAA Ky/bTypa — Ca-
nart (Lactuca Sativa). Mo pe3synbtatam byayT
MONYYEeHbI AaHHbIE O MapameTpax nepexoga
TPUTUA B PACTEHWUA W3 BO3AyXa, KOTOpble B
fanbHeiwem moryT 6biTb MCNOMb30BaHbI
MpPU OLLEHKE KayecTBa NPOAYKLMM pacTeHu-
€BOJCTBA M PACyETa 03 AN1A HACeNeHUA.

www.nnc.kz

4 asrycra
O6ecneyeHbl ycnoBus
repMeTMYHOCTU BaKYyMHOI Kamepbl

B HAL, PK Ha Tokamake KTM 3asep-
WweHbl paboTbl No cBapke ¢AaHLEBbIX
COEVHEHUI KPbIWKKU M 3KBATOpPMUaSb-
HbIX MaTpybKoB C  LMAUHAPWUYECKON
YacTbl0 BaKYYMHOW Kamepbl, 4YTO CO3-
[AN0 YCNOBUA €€ TePMETUYHOCTU Mpu
nporpese A0 TemnepaTypbl, obecneuu-
BalOLLEN KauyeCTBEHHYIO OYMCTKY BaKy-
YMHOW Kamepbl, He0bXogumyw Ans no-
NlyyeHns bonee BbICOKMX MapameTpoB
naasmbl.

Nocne 3aBepleHus paboT BbINOHE-
Ha NpPOBEpKa repMeTUYHOCTU Kamepbl B
pabounx ycnoBuAx 3KcnyaTauuu - npo-
rpes fo 190°C. CpaBHUTENbHbIA aHanu3
MacC-CMeKTPOB 3aBapeHHOM BaKyyMHOM
Kamepbl M CMEKTPOB, CHATbIX NpPW MNpo-
BeAEHUM 3aKN0YNTENIbHOTO aTana
du3nyeckoro nycka nokasan,  yxya-
WEeHUN No rasoBoMy COCTaBY, COOTBET-
CTBYIOLLEMY HaTEKAHMIO U3 aTMOCHEPDI, He
Habntopaetca. [locne ocTbiBaHWA Ba-
KYYMHOW  Kamepbl [0 TemnepaTypbl
45°C, 6bin npoBeAéH MOMCK Teuyen me-
TOOOM 064yBa Kamepbl reMem ¢ npu-
MEHeHMEeM Macc-cnekTpometpa ExTorr
200M, Teumn He 0bHapYKeHbI.

BbinonHeHHas pabota no3BOAMT no-
BbICUTb TeMNepaTypy nporpesa Ba-
KYYMHOM  Kamepbl  ToKamaka KTM
co 130°C pgo 190°C, 4TO yNyywuT Kave-
CTBO BaKYYMHbIX YCNOBMiA, NONOKUTENBHO
BAUAIOLWMX HA NApaMETPbl NAa3Mbl.

www.nnc.kz

CHRONICLE

July 21st
Tritium behavior studies

NNC RK continues to study the
behavior of tritium in environmental
objects, its accumulation by plants
and redistribution processes, including
into organically bound tritium.

Experiments are carried out with
various agricultural crops both in
artificially created greenhouse conditions
and in natural conditions of tritium
contamination with STS.

In June this year, another experiment
was staged on the territory of the
former «Degelen« test site. The
experimental plant was an agricultural
crop - lettuce (Lactuca Sativa). Based
on the results, data will be obtained
on parameters of the transition of
tritium into plants from the air, which
can later be used in assessing the
quality of crop production and calcu-
lating doses for the population.

www.nnc.kz

August 4th
The conditions for the tightness
of the vacuum chamber are ensured

At the NNC RK at the KTM tokamak,
work has been completed on welding
the flange joints of the lid and
equatorial pipes with the cylindrical
part of the vacuum chamber, which
created the conditions for its tightness
when heated to a temperature
that provides high-quality cleaning
of the vacuum chamber, which is ne-
cessary to obtain higher plasma para-
meters.

After the work completion, the
tightness of chamber was checked
under operating conditions - warming
up to 190°C. A comparative analysis
of the mass spectra of the sealed
vacuum chamber and the spectra taken
during the final stage of the physical
start-up showed that no deterioration
in the gas composition corresponding
to the leakage from the atmosphere
was observed. After cooling the
vacuum chamber to a temperature of
45°C, a search for leaks was carried
out by blowing the chamber with
helium wusing an ExTorr 200M mass
spectrometer, no leaks were found.

The performed work will increase
the heating temperature of the
vacuum chamber of the KTM tokamak
from 130°C to 190°C, which will improve
the quality of vacuum conditions
that have a positive effect on plasma
parameters.

www.nnc.kz
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uoeli ebiMepau», UMea BBUJY, YTO IK30TEHLUMKM He
OyayT OTKa3blBATbCA OT CBOMX AWUCCEPTALLMIA, MOHOrpa-
dui 1 coteH onybANKOBaAHHbIX CTATEN.

Ho cnpaBeannBoCTM paam cneayet OTMETUTD, YTO 3a
UCTEKLUME oAbl MHOTOE MEHAETCA K Nyywemy. Mpouc-
XOZ4MT NoAbop M paccTaHOBKA KaapoB, poTaLusa pyKo-
BoauTenein. Tem He meHee, BOCTPEOOBAHHOCTb TaKMX
nNPodeCccMoHaN0B, KakMX rOTOBMAN NOA 3ruaon MuH-
cpeamalla, coxpaHaetca. MHorne npobaembl, BO3HM-
KaloLMe Ha pyaHUKaX B XO4E IKCMIyaTaLmu, ABNAIOTCA
CNeacTBMEM HEAO0CTATOMHOM KBanuduKaumm y reono-
rOB M TeOTEXHO/NOrOB, KOTOPbIE 3aKaHYMBanW pecny-
6/MKaHCKMe yuebHble 3aBeAeHUA, Tae AUCUMNANHBI MO
YPaHOBOM TEMATKKE OTCYTCTBYHOT. [103TOMY KAtoyeBble
CNeuMannucTbl BbIHYXAEHbI NOCTUraTb HeobxoauMmble
NPeMyLPOCTM LLeHO NPob 1 oWKNBOK.

MocnegHue roabl 8 KasHUUTY um. K.WU. Catnaesa
HayaTa MOArOTOBKA CMELMannCcToB MO NPorpammam
MarucTpaTypbl U AOKTOPAHTYPbI. 1A YTeHMA nekuun
rpynne no reonorn4yeckoin cneunanbHoCTU NpUraalleH
¥ aBTOP HACTOALLMX CTPOK, KOTOPOMY OblNI0 BblAENEHO
Bcero 15-45 yacoB Ha BeCb Kypc, Npu obuier ero npo-
ponxutensHoctn B 1,5 roga. K coxaneHuto, nonHoe
OTCYTCTBME MONOMEHWUIN HOBOW T€0NOTMYECKOW KOH-
LenuMun B auccepTaumax nepsbix ABYX BbIMYCKOB No-
Ka3ano, YTO roCcnoACTBO 3K30reHHON TEOpUKU NPOZOA-
KAEeTCA He TO/MbKO B Cpese NPOM3BOACTBEHHUKOB, HO
¥ Hay4YHbIX pykoBoauTenen. Hanpumep, B pabotax HeT
M HamMeKa Ha TO, YTO Npobaembl, BO3HWKAKOLWME NPK
BCKPbITUM 3aMacoB, @ TaKKE MX BOCMOJHEHMUA, MOXKHO
PELIaThb C NO3MLMIA HOBOW KOHLIENLMH.

MPUYMH HeLOCTAaTOYHOIO YPOBHA NOATOTOBKM Maru-
CTPOB, Ha MOV B394, HECKONbKO.

Bo-nepBbix, caywatenamu asnsloTca H6akanaspbl
6e3 6a3oBoro o6pa3oBaHMA NO ypaHOBOWN TeMa-
TUKe.

Bo-BTOpbLIX, 4N MOJAHOrO OCBOEHWS COAEPMKaHWSA
npoguanpyoLWwero npeameTa «MNOUCKM U pas-
BEeAKa TMAPOreHHbIX MECTOPOXKAEHWUIN ypaHa, U
METOAMKA NPOMbILIEHHON OTPaboTKM (No cyTH
— e0TeXHON0MMM) Ha OCHOBE HOBOM reosormye-
CKOW KOHLIENUMM», KaK MOKa3ana NpakTuKa, oT-
NYLLEHHbIX YaCOB OKA3a/10Cb 04EHb Maso.

B-TpeTbux, Mpu COKpaLEHHOM BapuaHTe Mnpo-
rPaMMbl MOAFOTOBKM TEO/OTOB  CMELMANBHO
A/1A YPAHOBOM OTPACAM AMNAOM MArucTpa, Kak
M BCA 3aTen, npuobpeTtaeT GopmanbHbIA OTTe-
HOK, @ [1aBHOE — MPU HEMOJHOLEHHbIX 3HAHUAX
obnagatens no nNpodUAMPYIOLLEMY NPEAMETY.
3HauuT M Nonb3a NPOM3BOACTBY ByaeT cooTBeT-
cTBytowLen. Moatomy Tpebyetca nmbo nepecmo-
TpeTb nporpammy obyyeHUA B CTOPOHY PE3KOro
YBENMYEHWUA BPEMEHM MOATOTOBKM MarucTpos
HOBOM GOpMaLLMM C Y3KOM Fe0N0ro-re0TeXHONO0-
FMYecKkon cneumanusaumen, nMbo nepenTn Ha
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out”, meaning that exogenics will not give up
their dissertations, monographs and hundreds of
published articles.

But in fairness, it should be noted that over
the past years, much has changed for the better.
There is a selection and placement of personnel,
rotation of managers. Nevertheless, the demand
for such professionals, which were trained
under the auspices of the Ministry of Medium
Machine Building remains. Many problems
arising at mines during operation are the result
of insufficient qualifications of geologists and
geotechnologists who graduated from republican
educational institutions where there are no discip-
lines on uranium topics. Therefore, key specialists
are forced to comprehend the necessary wisdom at
the cost of trial and error.

Recent vyears in KazNIITU of K.I. Satpayev
began training specialists for master’s and PhD
programs. The author of these lines was also invited
to give lectures to the group in the geological
specialty, which was allocated only 15-45 hours
for the entire course, with its total duration
of 1.5years. Unfortunately, the complete
absence of the provisions of the new geological
concept in the theses of the first two issues
showed that the dominance of the exogenous
theory continues not only among production
workers, but also among scientific leaders. For
example, in the works there is not even a hint that
the problems arising during the opening of reserves,
as well as their replenishment, can be solved
from the standpoint of a new concept.

In my opinion, there are several reasons for the
insufficient level of training of master students.

Firstly, the students are bachelors with no basic
education in uranium topics.

Secondly, for the full development of the
content of the major subject “prospecting and
exploration of hydrogenous uranium deposits,
and the method of industrial mining (in fact,
geotechnology) based on a new geological
concept”, as practice has shown, the study
hours are very few.

Thirdly, with an abbreviated version of the
training program for geologists specifically for
the uranium industry, the master’s degree,
like the whole undertaking, takes on a formal
connotation, and most importantly, with
the owner’s inadequate knowledge of the
major subject. This means that the benefits
of production will be appropriate. Therefore,
it is required either to revise the training
program in the direction of a sharp increase
in the training time for masters of a new

KypCbl NOBbIWEHWA KBanuduKaumm, obsasatens-
Hble HEe TONbKO A/ re0/I0f0B U re0TEXHONOrOB,
HO M PYKOBOAMTENEN PYAHWKOB, NpUYem B nep-
BYIO 04epeap, T.K. OT NOAYUHEHHbIX OHU TPEbYIOT
BbIMONHEHWA NaHa Nt0b0M LEHOM, @ HEe MONHOTbI
0TpaboTKkM 6710Ka, Tem CambiM NOOLWLPAA XMLL-
HUYECTBO.

B 3akntoueHMe oTmeuy, YTo NoApobHbIe OTBETHI Ha
3aMHTEPECOBaBLIME BOMPOCHI, Kacalowmeca HOBOM
KOHLENLMM, MOXKHO HaMTW B ONyBIMKOBAHHbIX MHOIO
CTaTbAX, CMUCOK KOTOPbIX MPUBOAUTCA HUMKE.

CNUCOK ONYBIMKOBAHHDIX
ABTOPOM CTATEM NO TEME:

1. Netpos H.H., Asukos B.I., Aybakupos X.b., Mne-
xaHos B.H., Bepwkos A.®., NlyxtuH B.®. YpaHo-
Bble MeCTopoXAeHNUA Ka3axcTaHa (3K30reHHble).
Anmarsl. -1995.-C.128-159.

2. Aybakunpos X.b. O rnybUHHOM MpPOUCXOXKAEHWUM
pyAo06pasyroLmMx pacTBOPOB HA YPaHOBbIX Mec-
TOPOXKAEHMAX B NNATPOPMEHHbIX OT/IONKEHM-
AX [ENPecCUOHHbIX CTPYKTYp (Ha npumepe
LLly-Capbicyiickoit nposuHumMK)//Teonorms Kasax-
CTaHa.-1998.-Ne2.-C.40-47.

3. Aybakupos X.b. TnaBHeMwmne ¢aKTopbl, KOH-
TpoAupytoLWmMe pasMeLLeHNE YPaHOBbIX MeCTo-
poxaeHun KasaxctaHa (HoBas KoHuenuws)//
leonorma n mmHepareHua KasaxcraHa (Joknagbl
KasaxcTaHCkux reonoros MTIK-31). Anmarbl.-
2000.-C.144-155.

4. AybakupoB X.b. O mexaHn3max 06pa3oBaHMA ru-
APOTeHHbIX MECTOPOXKAEHMWI ypaHa//leonorus
Ka3zaxcraHa.-2000.-N25-6.-C.53-63.

5. Aybakupos X.b. O ponun pyaoreHeTM4eCKoW KOH-
Lenuum npu NoMckax ypaHa (Ha npumepe rmapo-
reHHbIX MeCTOpOXAeHuii KasaxcTaHa)//Teonorus
KasaxctaHa.2001.-Ne5-6.-C.40-46.

6. Aybaknpos X.b. 06 ycnoBumax ypaHOBOToO pyaoo-
6pasoBaHusa B genpeccun CyHnsao (KHP)//Teono-
A M oxpaHa Heap.-2006.-Ne1(18).-C.10-16.

7. Aybakupos X.b. O rnybuHHbIX MexaHW3max 06-
Pa30BaHMA MECTOPOXAEHMA ypaHa W conyTt-
CTBYIOLMX NMONE3HbIX UCKOMaembix//TeoHayku B
KasaxctaHe ([Joknazpbl Ka3axCTaHCKMX reonoros
MTK-32).-Anmarbl.-2004.-C.179-191.

8. Aybakupos X.b., bekmarambetos b./. Mepcnek-
TWBbI BbIABJEHUA TMAPOTEHHbIX MECTOPOXKAEHMUM
ypaHa B CeBepHoM KasaxcTaHe//Teonorus u ox-
paHa Heap.-2010.-N23(36).-C.12-18.

9. Aybakupos X.b. Ycnosusa obpa3oBaHua ypaHo-
BbIX MecTopoxaeHun Manrucray//Teonorus pe-
rnoHos Kacnuickoro n Apanbckoro mopei (MIK-
32). Anmartbl.-2004.-C.326-333.
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formation with a narrow geological and
geotechnological specialization, or to switch
to refresher courses, which are mandatory
not only for geologists and geotechnologists,
but also for mine managers, and in the first
place, since from their workers, they demand
the plan fulfillment at any cost, and not the
completeness of working off the block, thereby
encouraging predation.

In conclusion, | note that detailed answers
to questions of interest regarding the new
concept can be found in the articles | have publis-
hed, the list of which is given below.

LIST OF PAPERS PUBLISHED
BY THE AUTHOR ON THE TOPIC

1. Netpos H.H., A3nkos B.I., Aybakupos X.b., Mne-
xaHoB B.H., Bepwkos A.®., /lyxtnH B.®. Ypa-
HOBble MecTopoXAeHua KasaxcTaHa (3K3oreH-
Hble). AnmaTbl.-1995.-C.128-159.

2. Ayb6aknpoB X.b. O rnybMHHOM NPOUCXOXKAEHUM
py£006pasyoLwmx pacTBOPOB HA YPAHOBbLIX Me-
CTOPOXAEHMAX B NNATPOPMEHHbIX OTNOKEHUAX
LENPECCUOHHbIX CTPYKTYp (Ha npumepe Ly-
Capbicyickoir nposuHLUMK)//Teonorna Kasax-
cTaHa. -1998.-Ne2.-C.40-47.

3. Aybakupos X.b. naBHeMwmne ¢aKkTopbl, KOH-
TPONMPYLOLLME Pa3MELLEHME YPAHOBbIX MeCTO-
poxaeHui KasaxcTaHa (HoBas KoHuenuwus)//
feonorna u MuHepareHua KasaxcraHa ([okna-
Abl Ka3axcTaHCKuX reonoros MIK-31). Aamarbl.-
2000.-C.144-155.

4. Aybakupos X.b. O mexaHusmax obpasoBaHuA
TMAPOTEHHbIX MECTOPOXKAEHMI ypaHa//lTeono-
rna KaszaxcraHa.-2000.-Ne5-6.-C.53-63.

5. Ay6akupos X.6. O ponu pyaoreHeTU4ecKo
KOHLENLMM NpU NOUCKAX ypaHa (Ha npumepe
TMAPOTEHHbIX MecTopoxaeHuin KasaxctaHa)//
feonorna KasaxcraHa. 2001.-Ne5-6.-C.40-46.

6. Aybakupos X.b. 06 ycnoBumax ypaHoBOro pyao-
obpasosaHua B genpeccun CyHnso (KHP)//Teo-
Norua un oxpaHa Heap.-2006.-Ne1(18).-C.10-16.

7. Aybakunpos X.b. O rnyb6uHHbIX MexaHW3max 06-
Pa30BaHMA MECTOPOXKAEHMA ypaHa WU conyT-
CTBYIOLLMX NOME3HbIX MCKONaeMmblx//TeoHayKku B
KasaxcTaHe ([loknazbl Ka3aXxCTaHCKMUX reosoros
MTI'K-32).-AamaTbl.-2004.-C.179-191.

8. Aybakupos X.b., bekmarambeTos b./. Mepcnek-
TUBbI BbIABAEHUA TUAPOrEHHbIX MECTOPOXKAe-
HUit ypaHa B CeBepHom KasaxcTaHe//lTeonorus
1 oxpaHa Hegp.-2010.-Ne3(36).-C.12-18.

9. Aybakupos X.b. Ycnosusa obpasoBaHua ypaHo-
BbIX MecTopoaeHun MaHrucray//lTeonorus
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10.

11.

12.

13.

14.

15.

16.

17.

Aybakunpos X.b. [eHe3nc M OCHOBHbIE KpUTEpUU
NPOrHO3MPOBaHNA YPAHOBbIX MECTOPOKAEHUI//
Hayku o 3emne B KasaxctaHne (MIK-33). Aamarbl.-
2008.-C.216-223.

Aybakunpos X.5. BO3MOXHOCTU BbISABNEHUSA HOBbIX
YPaHOBOPYAHbIX NPOBUHLMIA B KazaxcTaHe//leo-
NoTvs 1 oxpaHa Heap.-2011.-Ne1(38).-C.18-25.
Ayb6aknpos X.b. Ponb reHeTuyeckux ¢akTopos
npu oTpaboTKe TMAPOreHHbIX MECTOPOXKAEHUN
ypaHa//Hayku o 3emne B KasaxctaHe (MIK-34).-
Anmarbl.-2012.-C.380-388.

Ay6aknpos X.b. MepcnekTnBbl palioHa ypaHOBO-
ro MectopoxaeHua TopdpaHoe ¢ NO3nLMIA HOBOK
reHeTMYeCcKon KoHuenuuu//Teonornsa u oxpaHa
Heap.-2014.-Ne2(51).-C.33-38.

Ayb6aknpos X.b. Ycnosua obpasosaHua Cesepo-
KasaxcTaHCKOM ypaHOBOpyAHOW NpoBuUHUMK//
eonorma v metannoreHua KoKlweTayckoro cpe-
AMHHOTO MaccuBa - KpPYnHOW 30/10TOYPaHOBOM,
PeAKOMETANNIbHOW M aIMA3OHOCHOM MPOBUH-
umm LleHTpanbHoit Asumm (MTIK-35). Anmartsl.-
2016.-C.242-255.

Aybakupos X.b. 06 ocHoBax NMPOrHO3MpPOBaHUA
MEeCTOPOXAEHMUIA ypaHa ruaporeHHoro Tuna//le-
on0rvs v oxpaHa Heap.-2018.-Ne1(66).-C.39-43.
Aybaknpos X.b. TepHUCTbIN NyTb K OTKpbITUAM//
leonorus n oxpaHa Heap.-2018.-Ne2(67).-C.73-83.
Aybakupos X.b. KaHxXyraH-MouHKymcKaa Mo-
AeNnb pyLoobpasoBaHMA M BO3MOXKHOCTM Npu-
palleHus 3anacoB ypaHa//leonorus u oxpaHa
Hepo0.-2019.-Ne1(70).-C.51-57.

10.

11.

12.

13.

14.

15.

16.

17.
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pernoHoB Kacnuiickoro u ApanbCKoro mMopen
(MrK-32). Anmatbl.-2004.-C.326-333.
Aybakunpos X.b. [eHe31C 1 OCHOBHbIE KPUTEPUM
NPOrHO3UPOBAHUA  YPAHOBLIX MECTOPOXKAE-
Hui1// Haykn o 3emne B Kasaxctane (MTK-33).
Anmatbl.-2008.-C.216-223.

Ayb6akunpos X.b. BO3MOXHOCTU BbIABNEHUSA HO-
BbIX YPaHOBOPYAHbIX NMPOBMHUMIA B KasaxcTa-
He//Teonorma u oxpaHa Heap.-2011.-No1(38).
-C.18-25.

Aybakupos X.b. Ponb reHetnyeckux dakTopos
npv 0TPaboTKe rMAPOTEHHbIX MECTOPOXKAEHNN
ypaHa//Hayku o 3emne B KazaxctaHe (MIK-34).
-Anmatbl.-2012.-C.380-388.

Aybakupos X.b. MepcnekTuBbl paitoHa ypaHo-
BOro mecTtopoxaeHna TopdaHoe C no3uuun
HOBOM reHeTMyeckow KoHuenuuu//Teonorna u
oxpaHa Heap.-2014.-Ne2(51).-C.33-38.
Aybakupos X.b. Ycnosua obpasosanua Cesepo-
KasaxcTaHCKoOi ypaHOBOPYAHOW NpoBUHLMK//
feonorna n metannoreHns KokweTayckoro cpe-
AMHHOTO MacCMBa - KPYMHOW 3010TOYPaHOBOW,
PeAKOMETaNIbHOW U aMa30HOCHOM MPOBUH-
ummn LeHTtpanbHoit Asum (MIK-35). Anmatbl.-
2016.-C.242-255.

Aybakupos X.b. 06 ocHoBax NPOrHO3MpPOBaAHMA
MECTOPONKAEHUIA ypaHa ruaporeHHoro tuna//
[eonorua n oxpaHa Heap.-2018.-Ne1(66). -C.39-
43,

Aybakupos X.b. TepHMCTbIA NyTb K OTKPbLITKH-
am//Teonorua u oxpaHa Heap.-2018.-No2(67).
-C.73-83.

Aybakupos X.b. KaH:yraH-MouHKyMCKaa Mo-
Aenb pyaoobpasoBaHMA U BO3SMOXKHOCTM NpU-
palleHus 3anacoB ypaHa//feonorma u oxpaHa
Heno.-2019.-Ne1(70).-C.51-57.
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7 Tambi3

Hobanap makyngaHgbi

XfTO backapywbl KeHeci KP ¥AO
DavblHOaFaH eKi KobanblK YCbIHbICTbI iCKe
acblpyfa Kapbl KapaxaTtblH 6eny Typasbl
weLwim Kabbinaaapl.

«Ka3aKCTaHHbIK,  OpMaH  3KOXyiene-
PiHAEr  KAMMaTTbIK, ~ e3repictep  MeH
TOMbIPAK ~ *KAMbIA-FbICbIHbIH,  NacTaHybIH
3epTTey» BipiHWi obacbl KAMMATTbIH,

esrepy npobnemanapbiH 3epTTeyre
apHanfaH.  MymbicTa  KasaKcTaHgafbl
KopLuaFaH OPTaHbIH, KNAMMATTBIK,

e3repicTepiHiH, AEHTeMiH KoHe KopluafaH
opTajafbl  pagMo  KemipTeri  MiHes-
KYIKbIH ~ 3epTTey  apKblibl  afaMHbIH,
AQHTPOMOTEHAIK KbI3METiHiH, OCbl e3repic-
Tepre acep eTy [JdpexeciH 3epTTey
HaTUXenepi kepceTineTiH 6onaapl.
«XacaHapl pasMOHYKANATEPAIH YTKbIp-
NbIFbl MeH BUOXKETIMAINIr» eKiHwWi oba-
Cbl  AAPOABIK KAPbINLICTAP  KYPTi3iNeTiH
Kepnepae pPafMoaKTUBTI  3NeMEHTTepLH,
OpHanacy HblcaHZapbliH Genyai, onapabiH,
BUONOTUANBIK KON KETIMAININH  XaHe
reoxyenepaeri KO3fanfbllWTblFbIH  aHbIK-
Tayabl 3epTTeyre OafbiTTanfaH. AnblHFaH
HITUXKENEepP aflaM MeH KOpLUafaH OpTaHbIH
PagvauMAnbIK,  KaTepiH TOMEHLETY Mak-
catbiHga A3C-Teri pagvauuanbik asapwu-
ANAPAAH  KaHe JPTYPAI  pagvaLMANbIK,
KayinTi  obbeKkTinepaeri wTatTaH  Thic
pagvaumManblk,  KafgainapgaH - 3apaan
WEKKEH ayMaKTapAa PajMauMAnblK Kaf-
JaiaplH,  JamybiH  6omkamabl  Haranay
YLWiH KON 4aHbINATbIH 6onagpl.
www.nnc.kz

7 Tambi3
ATOMm 3HepreTUKachl }XeHiHgeri
Xa/bIKapaNblK areHTTiK MHCNEKLMACI

KP meH ATOM 3HepreTmkacbl KeHiH-
[eri XanblKapanblk areHTTiK apacblHAAfbI
AAPONbIK  Kapydbl Tapatmay  Typasnbl
LapTka coaiikec Keningiktepai KongaHy
Typanbl  KeNniCiMHiH,  MiHAeTTemenepiH
opblHAAy YwiH 2020 Xblafbl 3 Tambi3-
fa KP OM «AdU» PMK Atom 3Hepretu-
Kacbl JKEHIHAEeri XanblKapaiblK areHTTiK
MHCNEKLMACHI eTKi3inaj.

Byn uWHcnekumaHblH, MakcaTbl BBP-K
3epTTey PeaKTOPbIHbIH,  KeWeHiHiH, Au-
3alHbl Typaibl aKnapaTTbl Tekcepy 6on-
Obl.  ATOM  3HepreTukacbl  KeHiHAeri
XanblKapanblK areHTTIKTiH WMHCNeKTopna-
pbl PEaKTOP/bIK KOHAbIPFbI 3aibiH, bak-
KOMMaHbl, HEUTPOHABIK  paaunorpadus
MEH TOMOrpadUAHbIH, *KaHa KOHAbIPFbICbIH
Kapan wWbIKTbl.  blcTblK  Kamepanapaa
3epTXaHanblK Tangay YWiH CblHamMa afblH-
Abl.

www.inp.kz

XPOHUKA

7 aBrycra
0p06peHbl NPOEKTDI

PykoBogsawmin coseT MHTL, npuHan
peweHne O BblAeNEHUN  PUHAHCOBBIX
CPeacTB Ha peasn3aumio 4ByX MPOEKTHbIX
NpeanoXeHni, nogrotoBaeHHblx HAL, PK.

Mep.bli NpoekT «MccnegosaHue Kau-
MaTUYECKMX  U3MEHEHUI M 3arpsAsHe-
HUA MOYBEHHOTO MOKPOBa B  NECHbIX
aKkocucTemax  KasaxcTaHa»,  MOCBALLEH
u3yyeHnto npobnem U3MeHeHMA KuMMa-
Ta. B pabote 6yayT oTpaskeHbl pesysbTa-
Tbl WCCNELOBAHMIA YPOBHA  KAMMATUYe-
CKMX W3MEHEHWN OKpyXKalowwen cpenbl B
PK M cTeneHuM BAWAHMA QHTPOMOreHHOW
[eATENIbHOCTU YeNoBeKAa HA 3TU U3MeHe-
HUA MOCPEACTBOM W3Yy4YeHWs NOBeLeHMA
PaAvoyrnepoaa B OKPYKaloLen cpeae.

Bropoit  nmpoekT  «MobBuAbHOCTL K
OMOAOCTYMHOCTb ~ MCKYCCTBEHHbIX  pa-
OMOHYKAMAOB»  HALENEH HA  M3yyeHue
pacnpeseneHna Gopm HaxoxaeHUA pagno-
AKTMBHbIX 3/1IEMEHTOB B MECTaX NPOBeLEHMA
ALEPHLIX  B3PbIBOB, OMpeAeneHua  Ux
fuonornyeckort  JOCTYMHOCTM M noA-
BUXHOCTM B reocuctemax. [lonyyeHHble
pesynbTaThl OyAyT NPUMEHeHbl Ans npo-
THO3HbIX OLEHOK pPa3BWUTUA PaAMaLMOH-
HOW O0OCTaHOBKM Ha TEppPUTOPUAX, Mo-
CTPAZaBWMX OT PaAMALMOHHBIX aBapUK
Ha A3C ¥ BHewWTaTHbIX PaAMALMOHHbIX
CUTYaUMAX Ha Pa3NnYHbIX pagWaLMOHHO-
OMacCHbIX OObEKTaXx C LENbl0 CHUKEeHWS
paAvaLMOHHOTO PUCKa YENOBEKA U OKPYKa-
loLLen cpeapbl.

www.nnc.kz

7 aBrycra
WHcnekuna MATATD

Bo wucnonHeHue obsa3atenscts  Co-
rnawexnua mexay PK v MATATI o npu-
MEHEHUW FAPaHTUA B COOTBETCTBUM C
[JoroBopom 0  HepacnpocTpaHeHuu
agepHoro opyxua 3 asrycta 2020 roaa
B8 PIM «MND» M3 PK bbina nposeaeHa
nHcnekuma MATATS.

Lenblo faHHOM WHCMeKuuW ABasnacb
npoBepka WHPOPMALMM O KOHCTPYK-
unm KWUP BBP-K. Mucnektopbl MATATS
NpoBe/M OCMOTP 3ala PeaKkTopHOM
YCTaHOBKM,  DaK-XpaHWAWla,  HOBOW
YCTAaHOBKM HeWTPOHHOW paguorpadum
u TOomorpaduu. B ropaumx Kamepax
6bin  npousseséH otbop npob anA
nabopatopHoro aHanm3a.

www.inp.kz

CHRONICLE

August 7th
Projects approved

The ISTC Governing Council made
a decision to allocate funds for
the implementation of two project
proposals prepared by the NNC RK.

The first project «Study of climate
change and soil pollution in forest
ecosystems of Kazakhstan» is dedicated
to the study of climate change
problems. The work will reflect the
results of studies of the level of climatic
changes in Kazakhstan environment
and the degree of influence of
anthropogenic human activities on
these changes by studying the be-
havior of radiocarbon in the environ-
ment.

The second project  «Mobility
and bioavailability of artificial
radionuclides» is aimed at studying the
distribution of forms of finding
radioactive elements in places of
nuclear explosions, determining their
bioavailability and mobility in
geosystems. The results obtained will
be used for predictive assessments
of the development of the radiation
situation in territories affected by
radiation accidents at nuclear power
plants and emergency radiation
situations at various radiation
hazardous facilities in order to reduce
the radiation risk of humans and the
environment.

www.nnc.kz

August 7th
IAEA inspection

In fulfillment of obligations of the
Agreement between the Republic
of Kazakhstan and the IAEA on
the application of safeguards in
accordance with the Treaty on the Non-
Proliferation of Nuclear Weapons, on
August 3, 2020, an IAEA inspection
was carried out at the RSE «INP»
of the Ministry of Energy of the Republic
of Kazakhstan.

The purpose of this inspection was
to verify information about the design
of the Research Reactor Complex
WWR-K. IAEA inspectors checked the
reactor hall, storage tank, new
neutron radiography and tomography
installation. In the hot chambers,
samples were taken for laboratory
analysis.

www.inp.kz
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CCP-K PEAKTOPbIHAA HEUTPOHADBIK
PAOUOTPA®UA MEH TOMOTPAGUA
KOHObIPFbICblH K¥PY

WaitmeppeHos A.A.
Anponbik pr3nKa MHCTUTYTLI, AIMaTbl, KasaxcTaH

2019 XKbingblH, Kapawa anbiHAa Aamatbl K. Agponbik ¢usmka mHCTMTYTbiHAA CCP-K agponbik 3epT-
Tey peakTopbl 6asacbiHAa HEWTPOHAbIK paanorpadma meH Tomorpadua KOHAbIPFbICbIH KYPY KYMbICTapbI
aaKTanabl. byn KOHAbIPFbIHbI BipiKKeH AAPONbIK 3epTTeynep MHCTUTYTbIHbIH, W.M. ®paHK aTbiHAafbI
HenTpoHAblK du3mnKa 3epTxaHachl (dybHa K., PO) meH Agponbik U3NKA MHCTUTYTbIHbIH, (AnmaTbl K., KP) ma-
MaHgapsbl bipnecin asipneai.

3epTTey peakTopnapbl AAPOAbIK FblIbIM MEH TEeXHMKaHblH [AaMyblHAA MaHbI34bl Pen  aTKapajbl.
Onap ipreni 3epTtTeynepae, PasvoOM30TONTAP OHAIPICIHAE, HENTPOHABIK LALbIPAY KaHe pPeHTreHo-
rpadua oaicTepiHAe, COHbIMEH KaTap MaTepuangapablH CUNaTTamManapbliH  aHbIKTay MeH onapAabl
CblHAaKTayaa navpanaHbinagbi[l]. 3eptrey peakTopnapbl KypbiafaH catteH bactan (1942 k.) Kasipri

1-cypem. HelimpoHObl peHmaeHo2pagua #aHe momozpagus opHamy (HorFaprol KepiHic)

YaKbITKa AeMNiH, COHbIMEH KaTap 9pTYpAi fblAbIMKU KaHe KongaHbanbl MiHAETTep YWIiH cayneneHipyaix
6acka aa Typaepi AacTypni Typae «HenUTpoHAap dabpukanapbi» 6onbin Kana bepea,.

HeWtTpoHaap opTypAai 3aTTapAbl 3epTTeyAiH MiHCi3 Kypanbl 6onbin caHanagabl. OnapAblH epekweniri

onapaplH, biperei KacueTTepiHe 6annaHbICTbI:

— HeWTpoHaap 3nekTpnik OeilTapan, COHAbIKTAH ONapAblH  OTKiW KabinetTiniri anekTpoHAapAbIH
KoHe TINTi peHTreHAiK caynenepaiH oTKilW KabinetTiniriHeH angekainga ofapbl. byn akcTpemangbl
afgannapaarbl benwekTep MeH matepuangapra bynaipment 6akbinay Kyprizyre MymkiHaik 6epea,.

— PeHTreHAik cayne aTomaapAblH 3NEKTPOHAbIK KabblKWacbiMEH lWallbipaliabl, COHbIMeH bipre
HeMTPOHAAP CUAKTbI, MenlWepi KabblKWaHblH MeflWepiHEH anaeKkanaa a3 A4ponapMeH ©3apa
apeketTecesi. lemek, HEUTPOHAAP aTOMAAPAbIH OPHbIH YAKEH A2NAiIKNEH aHbIKTayFa MYMKIHAIK bepeai.

— HeWTpoHAApAblH, MarHUTTIK MOMEHTI 6onaapl, KaHe Oyn KacueTi onaphAbl MarHWUTTIK KYpblabiM-
Abl[2] ®aHe backanapabl «Tikenen» 3epTTeyre apHaAfaH ic Ky3iHAe XKanfbi3 Kypan etea,.

HeMTPOHAbIK LWOKTAap 3AicTepi »akcbl 6enrini aHe maTtepuangapiblH, KenTereH MaHbl3fbl aHa

KNnactapbl MeH onapabl 6HAeY YWiH 0NapAblH aTOMAbBIK IHE MArHWUTTIK KYpblAbIMAAPbIHbIH, CUMAT-
TaManapblH KoHE AMHAMMKACbIH EMKEeN-TEMKEWNI CUNATTAYAbIH, HEri3ri  agicTepiHe amnHanabl. byn
KOHAEHCAUMANAHFaH opTanap ¢W3MKacbl MeH XWMWACbI, HAHOTEXHONOTWUA, MOAMMEpPAEP Typaisbl
FbINbIM, KAPATbINbICTAHY FbIAbIMAAPbI CUAKTbI CafanapAasbl, TypPaKTbl SHEPreTMKa, AATYMKTEP MeH
«aKbINAbl» MaTepuangap, bMOTEXHONOTUA, TEXHONOTUA KaHe apXeonorna cananapbiHbiH 3epTTeyaepiHaeri
TYCIHIKTI  aWTapAbiKTal KakcapTTbl. MyHZaW aaicTepAaiH, HerisiHge HEeWTPOHAbIK afblHHbIH - MaTe-
PUAHbI  ©3repTy KabineTtTiniri, Wawbipay KaHe HENTPOHAAPAbIH, 3aTneH KyTblny 3pdeKTinepiu
Tangay apKblNbl OHbIH KYPbIAbIMbI MEH KypaMblH, COHbIMEH KaTap MArHUTTIK KacMeTTepiH KepceTy
MYMKIHAIr Typ. 3epTTey peakTopiapbl COHbIMEH KaTap OyibimaapAabl TYpaKTbl bynaipmenTiH 6akbinay,
JPTYpAi enWweynep, KYpPbINFblNapAbl Kannbpney xaHe backanap yLWiH KONAAHbINAAbI.

ByngipmeiitiH  3epTTey MeH 6akblnay oficTepiHe HEWTPOH-akTMBaUMANbIK Tangay (HAT) koHe
HEWTPOHAbI paauorpadua xatagbl. HAT - 3epTTeneTiH yarinepgae KaHAaW fa Oip 3anemeHTTepain,
asflafaH KOCbINbICTapblH Menwepnen benrineyre MyMKIiHAIK OepeTiH XumuAnblK (Aanipek anTcak,
9NEMEHTTIK) Kypamapbl aHblKTay TacingepiHiy 6ipi. HAT reonorusa, 6buochepaHbl 3epaeney, 3KONOTUANBIK
3epTTeynep, apxeonorna, MeauumHa, reHeTMKa KaHe T.6. ywWiH nanganbl 60abin Tabblnagbl.

HeWTpoHAbIK paguorpadua aaici yAri apKblAbl 6TKEH HEWUTPOHAAP afblHbIH Tangayfa Herisgenrex.
Byn peTtTe, XMMMUANBIK KIHE MexaHMKanblK Kypambl 6OOMbiHWA b6ipTeKkTi emec Hemece KaHAaW
pa b6ip aKkaynapbl MeH ilWKi KepHeynepi 6ap maTepuangap apKblabl O©TETIH HEUTPOH afbiHbIHbIH
ancipeyiHgeri (wawbipay MeH XyTblly ecebiHeH) albipmallbinbikTap 6afanaHagbi[3]. KongaHbinatbiH

2-cypem. SkcnepumeHm 6eameci

NpUHUMN KebiHece paAMOM30TONTbIK acManTapAblH, KeMeriMeH »Ky3ere acblpblNaTblH FamMma- KoHe
PEHTreHAIK paguorpadua NpUHUMNTEPIHE YKcac. ANbIPMaWbINbIFbl - HEUTPOHAAP afblHbl  KEHin
MaTEPUAMEH KaKCblpak, yCTanblHaAbl: cyTeri, 6op, bepunnnii, AUTUN XaHe T.6. CUAKTbI 31EeMeHTTepAi
KaMTUTbIH 3aTTap OfaH epayip Kepepri 6onbin Tabblnagbl. byn onapabl 3NeKTPOMArHUTTI cayneneHyre
KapafaHAa, HeMTpoHAap YWiH aHafypabiM Mengipipek 6onbin TabbinatblH bHipKkaTap CanbICTbIpManbl
ayblp 371eMeHTTepAiH (Temip, KopfacbiH, Bonbdpam, TUTAH KaHe T.6.) asacbiHAA COMKeCTEHAipyre Mym-
KiHAiK bepeai.

COHfbl OHXbINAbIKTAPAA KypblAfaH HEWTPOH afblHbIH KOMMbIOTEPNIK 6HAEY KaHe AeTeKTopaay
Kypangapbl YATiHIH ilWKi KYPbIAbIMbIHbIH YW enwemai 6eWHeciH anyfa, AFHU LWblH M3HIHAE, aHCbI3
obbeKTinepaiH, HeMTPOHAbIK KOMMbOTEPAiIK TOMorpaduaAcbiHa ©Tyre MyMKiHAIK bepeai. byn aaic wa-
MameH 40 enge AyHUe KY3iHAEr 3epTTey peakTOpAapbiHbiH, Y-Ae KonfaHbinagbi[4]. 3amaHayn Hent-
POHZAbI paanorpaduna KOHALIPFbINAPLIHBIH, KONAAHbLINY afacbl KeH[5-7].

MaceneH, 2013 Kbiabl bBipiKkeH AgpoAblK 3epTTeynep MHCTUTYTbIHbIH - MBP-2  aHfbIpTbiAfaH
PEaKTOpblHAA HEWTPOHAbIK paguorpadua KaHe TOMOrpaduA apKblibl 3epTTeyNep KYprisy YLWiH

AdepHoe 0b6wecmeo KazaxcmaHa
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MaMaHAaHAbIPbINFAH CTaHuMA Kypbingbi[8]. An, 2019 XbinablH COHbIHAA AAPOAbIK GU3MKA MHCTUTY-
TbIHAA OCbIFAH YKCAC KOHAbIPFbI Kypbinabl (1- kaHe 2-cypetTi Kapa)[9]. 2019 kbinfbl 14-15 Kapawaaa
Anmatbl KanacbiHaa CCP-K peakTopbliHAA HEWTPOHABIK pagmorpadua xaHe ToMorpadua KOHAbIPFbICbIHbIH
alWblNyblHA  apHanfaH  cemuHap oTTi. CemuHap KymbicbiHa  bBipikkeH  A4ponbiK  3epTTeynep
MHCTUTYTbIHbIH, (Ay6Ha K.) HeWTpoHAbIK OW3MKa 3epTXaHacbiHbiH, «KypyaTOB WMHCTUTYTbI» YATTbIK 3€pT-
Tey opTanblifbiHbIH (Mackey K.), AAponbik Gu3MKa MHCTUTYTbIHbIH (ANMaTbl K.) KoHe an-Papabu atbiH-
nafbl Kasak YATTbIK YHUBEPCUTETIHIH, (AAMaTbl K.) *KeTeKLWi fanbiMaapbl KaTbICTbI.

KasakcTaH PecnybnMKacbiHAA@ KaHA JKOHE JKanfbl3 HEWTPOHAbIK paauorpadus MeH Tomorpa-
dua KoHAbIpFbICbiH Kypy CCP-K 3epTTey peakTopblH KONZAHY ©piCiH KeHeWlTyre MyMKiHAiIK 6epeTiH
©Te MaHbI3Abl KETICTIK 60abin TabblnaTblHbIH aTan ©TKeH XeH. MaHa KoHabipFbl AIXA (MATATI)
JKaHbIHAAfbl HEWTPOHAbIK paguorpadma 6OoWbIHIWIA XanblKkapanblK KOHAbIPFbINAp 6a3acblHa eHri3ineTiH
6onagapl.
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CO3[JAHME YCTAHOBKM
HEATPOHHOW PAUOTPAGIM
1 TOMOTPAGUM
HA PEAKTOPE BBP-K

LWaitmeppeHos A.A.
WUHcTuTyTa AgepHoin Gpusnkm, Anmarbl, KazaxctaH

B Hoabpe 2019 roaa B8 MHCTUTYTe AAepHON GU3NKK B
r. AaimaTbl Ha 6ase MUccnenoBaTeNbCKOro AAEPHOO pe-
aKkTopa BBP-K 6bi11 3aBepLieHbl paboTbl N0 CO34aHUI0
YCTAHOBKM HEMTPOHHOW pagmorpadum n Tomorpadum.
3Ta ycTaHOBKa pa3paboTaHa COBMECTHO CMeLuanuncTa-
Mu JlabopaTopuu HENTPOHHOW GU3nKu um. .M. dpa-
Ka O6beanHEHHOTo MHCTUTYTA AAEPHbIX UCCeA0BaHMI
(r. AybHa, P®) n UHcTUTYTa apepHOn Gu3mkm (r. Aama-
Tbl, PK).

WccnepoBatenbCKMe PeakTopbl UIPatoT BaXKHYO POb
B Pa3BUTUM ALEPHOMN HAYKM U TeXHONOTMU. OHM UCNONb-
3ytoTcA B QyHAAMEHTANbHbIX UCCAELOBAHMAX, NPOU3-
BOZCTBE PAAMOM30TONOB, METOAAX HEMTPOHHOrO pac-
CeAHMA 1 peHTreHorpadum, a Takke ANA onpeaeneHms
XapaKTePUCTMK W WCNbiTaHuA Mmatepuanos [1]. C mo-
MeHTa co3aanus (1942 roa) v [0 HACTOALLETO BPEMEHM
“ccnesoBaTeIbCKME PEAKTOPbI TPAAMLMOHHO OCTAOTCA
«pabpuKkamu HEWTPOHOBY, @ TaKKe APYrUX BUAOB W3-
NIY4eHUI ANA pasHOO0OpPa3HbIX HAY4HbIX U NPUKAALHbIX
3ajau.

HenTpoHbl NpeacTaBnAoT coboit naeanbHbI MHCTPY-
MEHT A1 UCCNEeA0BAHMA Pa3/IMYHbIX BelecTs. Ux oco-
BeHHOCTb 06yCN10BNEHA UX YHUKANbHBIMM CBOMCTBAMM:

— HeWTpOHbI 3N1EKTPMYECKM HEMTPANbHbI, MOITOMY UX
NPOHMKAOWAA CNOCOBHOCTb 3HAUNTENBHO MPEBbI-
LWAeT NPOHMKAILWY CNOCOOHOCTb 3N1EKTPOHOB M
[LaXe PeHTTeHOBCKMX Jly4el. 3TO NO3BOAAET MPOBO-
[ANTb HepPa3pyLWaWmMIN KOHTPONb AeTaNen U maTe-
PUaN0B, HAXOAALLMXCA B SKCTPEMA/IbHBIX YCI0BUAX.

— PeHTreHoBCKOE U3ny4eHue paccenBaeTCa INEKTPOH-
HOW 060/104KOI aTOMOB, B TO BPEMA KaK HEUTPOHbI
B3aMMOZLENCTBYIOT C A4PaMM, Pasmep KOTOPbIX Ha-
MHOTO MeHbLUe pasmepa 060104ku. CnepoBatesb-
HO, HEWTPOHbI NMO3BONAIT C BO/bLIEN TOYHOCTHIO
onpesenaTb NONOXKeHNE aTOMOB.

— HeWTpoHbl 061a4310T MarHUTHBIM MOMEHTOM, U 3TO
CBOWCTBO AenaeT UX NPaKTUYEeCKU eAMHCTBEHHbIM
MHCTPYMEHTOM ANA «NPAMOro» UCCAef0BaHNA Mar-
HUTHOW CTPYKTYpbI [2] 1 ap.

MeToapbl HEMTPOHHbIX MYYKOB XOPOLUO W3BECTHbI W
CTanW KAKYEBbIMU METOAAMU ANA NOAPODOHOro onuca-
HWUA XapaKTEPUCTUK aTOMHbIX M MarHUTHbIX CTPYKTYP
AVHAMUKN A8 MHOTUX BaXKHbIX HOBbIX K1acCOB maTe-

- ﬂlebil‘-ioé o6wecniso’ Kaawﬂmf' n ' {
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ESTABLISHMENT
OF THE NEUTRON RADIOGRAPHY
AND TOMOGRAPHY UNIT
AT THE REACTOR WWR-K

Shaimerdenov A.A.
Institute of Nuclear Physics , Almaty, Kazakhstan

The works were completed in November 2019
on establishment of the neutron radiography and
tomography unit at the Institute of Nuclear Physics
in Almaty in the research nuclear reactor WWR-K.
This facility was developed jointly by the specialists
from the I.M. Frank Neutron Physics Laboratory of the
Joint Institute of Nuclear Research (Dubna, Russian
Federation) and the Institute of Nuclear Physics
(Almaty, Kazakhstan).

The research reactors play an important role in
development of nuclear science and technologies.
They are used in basic research, production
of radioisotopes, for the methods of neutron scattering
and radiography, as well as for characterization
and testing of materials[1]. From the moment
of establishment (1942) to the present time, the
research reactors traditionally remain “the factories
of neutrons”, as well as other types of radiation
for a variety of scientific and applied tasks.

Neutrons are the ideal tool for research of
various substances. Their feature is determined by
their unique properties:

— Neutrons are electrically neutral, so their
penetration ability is much higher than the
penetration ability of electrons and even
x-rays. This provides non-destructive testing of
items and materials under extreme conditions.

— X-ray radiation is scattered by the electron
shell of atoms, while neutrons interact with
nuclei the size of which is much smaller than
the size of the shell. Consequently, neutrons can
more accurately determine the position of atoms.

— Neutrons have a magnetic moment, and this
property makes them practically the only
tool for a “direct” study of the magnetic struc-
ture[2] and etc.

The methods of neutron beams are well known
and have become the key methods for a detailed
description of the characteristics of atomic and
magnetic  structures and dynamics for many
important new classes of materials and their
processing. This greatly improved understanding
of the areas such as condensed matter physics and
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PUanoB 1 Mx 06paboTKU. ITO 3HAUYUTENBHO YAYYLIWAO
NOHMMaHWeE B TakUX 061aCTAX, KaK PU3MKa U XUMUA KOH-
[EHCUPOBAHHbIX CPes, HAHOTEXHOOTUA, HayKa O NOK-
Mepax, eCTECTBEHHbIE HAYKM, UCCNeL0BaHMA B 06aacTu
YCTOMYMBOMN IHEPTEeTUKM, AATYMKM U KYMHBIED MATEPU-
anbl, BUOTEXHONOMMSA, TEXHWKA U apxeonorua. B ocHose
TaKMX METOA0B NIEXKMUT CMOCOOHOCTb HEMTPOHHOTO NOTO-
Ka U3MEHATb MaTEPUIO, OTPAKaTb €€ CTPYKTYPY U COCTaB
33 cYeT aHanM3a 3QPEKTOB pacceaHMA U NOINOLLEHNMA
HEMTPOHOB BELLECTBOM, @ TaKKe MarHWUTHbIX CBOMCTB.
WUccnepoBaTenbckne peakTopbl MPUMEHAOTCA TaKKe
AN PYTUHHOTO HepaspyLUAoLLEro KOHTPOA U3LENWA,
Pa3/INYHbIX U3MEPEHWUI, KaNMBPOBKM YCTPOICTB U Ap.

K Hepa3pylwatowmm MeTogam UCCAeA0BaHNA U KOH-
TPONA OTHOCATCA HEWTPOHHO-aKTUBALMOHHBIN aHanu3
(HAA) 1 HeinTpoHHan paguorpadma. HAA — oamH 13 cno-
cob0B ONpeaeneHUa XMMUYECKOTO (TOYHee 31eMEHT-
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chemistry, nano-technology, polymer science, natural
sciences, sustainable energy research, sensors and
“smart” materials, bio-technology, engineering
and archeology. The basis of such methods
is the ability of the neutron flux to change matter,
to reflect its structure and composition by analyzing
the effects of neutron scattering and absorption
by matter, as well as magnetic properties. The
research reactors are also used for routine non-dest-
ructive testing of products, various measurements,
calibration of devices, etc.

Non-destructive research and testing methods
include  neutron  activation  analysis  (NAA)
and neutron radiography. NAA is one of the methods
for determining the chemical (more precisely,
elemental) composition, for quantitative deter-
mination of the smallest inclusions of any elements

Puc.1. YemaHoeKa HelimpoHHol paduozpaguu u momozpagpuu (8ud ceepxy)
Fig. 1. Installation of neutron radiography and tomography (top view)

HOr0) COCTaBa, NO3BO/AIOLMIA KONMYECTBEHHO YCTaHO-
BWTb MajsiefLUMe BKIKOYEHUA KaKUX-TMBO 31eMeHTOB B
nccnesyembix obpasuax. HAA noneseH ans reonoruu,
U3yyeHnna buocdepbl, IKONOTUYECKMX WUCCNEel0BaHUN,
apXeonornu, MeanUnHbl, reHETUKN U T.4.

MeToa HEWTPOHHOW paamorpadum OCHOBaH Ha aHa-
/I3e NOTOKa HEMTPOHOB, NpOoLIEALNX Yepes obpasell,
MpKn 3TOM OLLEHMBAIOTCA PA3IMUMA B OCNabAEHUN Hell-
TPOHHOrO MOTOKA (3@ CYET paccesHWa W NOroLLEeHus),
NPOXOAALLETO Yepe3 maTtepuanbl, HEOAHOPOAHbIe MO
XMMUYECKOMY U MEXaHMYECKOMY COCTaBYy MU UMED-
WMe Kakue-nMbo AedeKkTbl U BHYTPEHHUE Hanpaxe-
HMA[3]. Mcnonb3yemblii MPUHLMM CXOX C NPUHLMNAMM
raMma- U PEHTFEHOBCKOM paauorpadum, ocyLlecTsna-
€MOM yalle BCEero ¢ NomoLblo PaAMOU30TONHbIX NpU-

in the studied samples. NAA is useful for geology,
the study of biosphere, environmental research,
archeology, medicine, genetics, etc.

The neutron radiography method is based on
the analysis of neutron flux passing through
the sample. In this case, the differences are estimated
in weakening of the neutron flux (due to scattering
and absorption) passing through materials that
are inhomogeneous in chemical and mechanical
composition or have any defects and internal
stresses[3]. The used principle is similar to the
principles of gamma and x-ray radiography, most
often carried out using radioisotope devices.
The difference is that the neutron flux is better
restrained by light matter: the most serious obstacles

6opos. OTAMYME COCTOMT B TOM, YTO MOTOK HEMTPOHOB
Nydle 3a4epKUBAETCA NIErKOM maTepueit: Hambonee
CEPbE3HbIM NPENATCTBUEM 1A HETO CNYXKAT BELLECTBA,
BK/IIOYAOLLME TaKMe 31EMEHTbI, Kak Bogopoa, bop, be-
PUNNUIA, IUTUIA 1 Ap. ITO NO3BOAAET UAEHTUOULMPO-
BaTb UX HA GOHE PAJA CPABHUTENBHO TAMKE/bIX NEMEH-
TOB (eneso, cBUHeL, Bofbppam, TUTaH K ap.), bonee
NPO3PaYHbIX 419 HENTPOHOB, YEM ANA INEKTPOMATHUT-
HOrO M3/1y4eHus.

Co3gaHHble B MocneAHUe [AecATUNETUA CPeacTBa
KOMNblOTEPHOW 06paboTKM M LETEKTUPOBAHMA HeW-
TPOHHOrO MOTOKA MO3BOAAKT MOMYYaTb TPEXMEPHOE
n300paxkeHne BHYTPEHHEN CTPYKTypbl obpasua, TO
€CTb, MO CYLLECcTBy, NepPenTn K HEeMTPOHHOM KOMMbLO-
TepPHOW ToMorpadum HeoayLleBneHHbIX 06bEeKTOB. ITOT
MEeTOZ Ucnonb3yetca npumepHo B 40 cTpaHax Ha % wuc-
cnefoBaTeNbCKuX peaktopoB mupal4]. CoBpemeHHble

are the substances that include elements such as
hydrogen, boron, beryllium, lithium, etc. This provides
identification against the background of certain
relatively heavy elements (iron, lead, tungsten,
titanium, etc.), more transparent for neutrons than
for electromagnetic radiation.

The means of computer processing and detection
of the neutron flux, created in recent decades,
make it possible to obtain a three-dimensional
image of the sample internal structure, i.e.,
essentially, transfer to neutron computed tomo-
graphy of inanimate objects. This method is used
in ap-proximately 40 countries on % research
reactors of the world[4]. Modern neutron radio-
graphy facilities have a wide range of applica-
tions[5-7].

The specialized site was established in 2013 at

1-cypem. HelimpoHObI peHmaeHo2paghus ¥aHe momozpaghusa opHamy (HoFapFbl KepiHic)
Fig. 2. Experimental room

YCTAHOBKM HEMTPOHHOW Pagnorpadum UMeLT LWNPOKKI
CNeKTp NpumeHeHmna[5-7].

Tak, 8 2013 rogy Ha MOAEpPHU3NMPOBAHHOM peaKTope
NBP-2 O6beaAMHEHHOTO MHCTUTYTA AAEPHbIX UCCeA0Ba-
HUM Bblna co34aHa Cneumann3npoBaHHasn CTaHLMA AN
MCCNEA0BaHUM C MOMOLLbIO HEMTPOHHOMN paanorpaduu
n Tomorpaduu[8]. A B KoHue 2019 roga aHanornyHas
YCTaHOBKa CO3AaHa B MIHCTUTYTe aaepHOM GpU3NKK (CMm.
pucyHkn 1 1 2)[9]. 14-15 Hoabps 2019 roga B r. Aama-
Tbl COCTOANCA CEMMHAP, MOCBALLEHHbIA OTKPbITUIO YCTa-
HOBKM HEWTPOHHOW paguorpadumu u Tomorpadum Ha
peakTope BBP-K. B paboTe cemunHapa npuHAAK y4acTue
Bedylme ydyeHble /TabopaTopumn HERTPOHHON PU3MKK
Ob6beMHEHHOMO WMHCTUTYTA AAEPHbIX MCCNEeL0BaHWUM
(r. AybHa), HauMoHanbHOrO UCCNEef0BATENLCKOTO LiEH-

AdepHoe 0b6wecmeo KazaxcmaHa

nsk_kz_1993 ¥ nskassociation1993

the upgraded reactor IBR-2 of the Joint Institute
for Nuclear Research for implementation of the
studies by neutron radiography and tomography(8].
And at the end of 2019, the similar facility
was established at the Institute of Nuclear Physics
(Figures 1 and 2)[9]. The seminar was held in Almaty
on November 14-15, 2019 dedicated to opening
of the neutron radiography and tomography
unit at the reactor WWR-K. The seminar was
attended by the leading scientists of the Neutron
Physics Laboratory of the Joint Institute for Nuclear
Research (Dubna), the National Research Center
“Kurchatov’s Institute” (Moscow), the Institute of
Nuclear Physics (Almaty) and the Al-Farabi Kazakh
National University (Almaty).
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Tpa «Kyp4aToBCKMI MHCTUTYT» (r. MockBa), MHcTuTyTa
apepHon dusmkm (r. Anmatbl) u Kasaxckoro HaumoHanb-
HOrO YHMBEPCUTETA UMeHM anb-Papabu (r. AamaTbi).

CnepyeT OTMETWUTb, YTO CO34aHME HOBOWM W eAWH-
cTBEHHOM B Pecnybnvke KasaxctaH YCTaHOBKM Hei-
TPOHHOM paguorpadmmn n Tomorpadum ABNAETCA OYeHb
BAXKHbIM AOCTMXKEHWEM, MO3BONAIOLMM PACLUMPUTD
NPMMEHeHUA MnCCedoBaTeNIbCKoro peaktopa BBP-K.
HoBas ycTaHOBKa OyaeT BK/IKOUEHA B MEXAYHAPOAHYIO
633y yCTaHOBOK N0 HEMTPOHHOM pagmorpadum npu MA-
FATS.
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It should be noted that establishment of
the new and only neutron radiography and
tomography unit in the Republic of Kazakhstan is a
very important achievement, which will expand
application of the research reactor WWR-K.
The new facility will be included in the international
IAEA base of neutron radiography facilities.
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TEXHONOTUANDIK bYPFbITAYAbIH
©3EKTI MoCENENEPI

Monpgawum [1.H., AcaHos H.C.
AO «Bonkosreonorusa», Anmatbl, KazaxctaH

Anmatbl KanacbiHaa 2019 kbingblH, 7 KapawacbiHaH 9 KapalwacbiHa AeiiH «YpaH eHepKacibiHiH, ©3eKTi
macenenepi» IX XanblKapanblK fblAbIMU-TaXKipubenik KoHpepeHumacbl oTTi. KasakctaH PecnybauKacel,
«KasaToMeHepKacin» YATTbIK aTOM KOMMNAHWACLI aTblHaH, O3iHiH, apinTecTepiHe aneMHiH, apTypAi engepiHae
aTOM 3HepreTMKacbiHbIH, Kayincis Aamy CanacblHAA bIHTbIMAKTACyfa 30p MYMKIHLINIKTEP allafbl, CaNaHblH, Kasip
6ap 6aiKyaTTbl MUHEPANAbIK-LLIMKI3AT, TEXHONOTUANDIK, 3UATKEPIK *KIHE IKOHOMMKANbIK SN1EYETiH XKYMbINAbIPY,
TUiMAJ nanganaHy MeH KywenTy boiibiHILIA Kenemai *ymbictap bafgapaamachiH XKy3ere acbipagpl.

KoHbepeHumaga wewinyi KasakctaH oHe 6acka Aa engepaiH atom canacbl  KacinopblHAAPbIHbIH,
TYPaKTbl AaMyblH KaMTaMacbl3 eTe anaTblH aTOM CanacbiHblH, ©3eKTi macenenepi TankbinaHabl. Onap: ypaH
MUHepPanabIK-lKKi3aT 6a3acbiHbiH, 60mkKangay aHe bapnay, Tabusu ypaHAbl 6HAIPY, OHbl KaWTa eHaey
aAicTepi, AAPONbIK OTbIH LWbIFAPy, KOHBEPCMANAY XKaHe OalbiTy, KyaT KaHe KOp YyHemzey, aTOM canachbl
KaCinopbIHAAPbIHbIH Kayinci3 Aamybl, OHbIH, iWiHAEe 6inim, KYKbIKTbIK }aHEe 3KOHOMMUKANbIK acnekTinepi.

Kasip 6ap KyaT Ke3aepi — Kemip, ras, MyHaii — 6ipTiHAen capkplnagbl. bBanamanbl KyaT Ke3i aTom KyaTbl 6ona-
[bl. ATOM KyaTbIHbIH, HETI3ri WIMKi3aTbl KEHAEPAEH aNblHATbIH YpaH 60abin Tabblnagpl. YpaHHbIH Tabusn Kopaapsl
[la LeKci3 eMec, COHAbIKTaH OnapAapbl TONbIFbIpak NalkganaHy eTe ©3eKTi macene. AAPOAbIK 3HEPreTUKaHbIH,
MaHbI3Zbl ePEeKLIENiri — WbIFapblNaTbiH KyaTTblH, 6afacbiHAAFbl OTbIHABIK Kypamaac 6eniriHib, e3iHAIK KYHbIHbIH
CanbICTbIPManbl WafblH Wamacbl 6onbin Tabbinagbl, Oyn KyaT TacbiMangaylbl PeTiHAe KOAAaHbINATbIH

Bypfbinay }ymbicTapbl KenempgepiHiH cepnini - 2009-2019 .

6acka Aa napanbl Kasbanapapl NaWpanaHaTblH SHEPreTMKAMEH CabICTbipFaHAa OHbIH bacekere KabineTiH
KamTamacbi3 etefi. Mbicanbl, Peceit AIC wWwbiFapaTbiH 3NEKTP KyaTbiHbiH 1 KBT/cafaT ©3iHAIK KyHbIHAafbl
OTbIHAbIK Kypamaac 6enik MIO eH KaKCbl KepCeTKilTepimeH canbiCTbipraHaa 8 ece a3. Anatcbi3 KYMbiC
iCTEreH »affalaa aTOM 3/71EKTP CTaHCanapbl SKONOTMANLIK TypfblAaH OHTaWAbl 6onbin Tabblnagpl, ©WTKeHI
aTMochepara KOMIPKbILKbIIbIH LWblFapmanbl.

Tay-KeH laxTa Kasbanapbl apKbiNbl ypaH OHAIPY dA4icTepi LUEeKTeNreH, OWTKEeHi Kasipri TexHWKa
TEXHWKANbIK, TEXHONOTUAMBIK KaHE SKOHOMMKA/NbIK TYpFblAaH ManganaHyfa Kenecinepai Tvimai TapTyfa
MYMKIHAiK Bepmeinai: cenaip KeHAEPAi, eadyip TepeHAIKTePAE KaTKaH KeHAEPAI, KYPAENi Tay-KeH-reonornanblK
KaWUTTapaa XKaTKaH KeHaepai.

«Bonkosreonorma» AK, 71-Xbingblk Tipwinik mepsimiHge aWKaH KeH opblHA4Ap apkacbiHAa, KasakcTaH
KepacTbl CinTici3geHAipy TacinimeH urepe Kasyfa Kapamabl ypaHHbIH, 6apnaHfaH Kopnapbl 6GOMbIHWA
anem KewobacLwbicbl 60n4bl.

BypfblnaHfaH YHFbIMAnap apKblibl XMMUANbIK peareHTTepMeH KepacTbl cinTiciageHaipy (MYC) ypaHablK
KEHAEPA KeweHai naiganaHy ywiH 30p MyMKiHWINiKTep awagabl, 6yn cenpip KeHaepai TMiMAi nakpanaHyfa
MYMKIHAIK 6epeai. OHAipineTiH ypaHHbIH Kenemaepi MeH canacbiH 6enrineitiH KYC agicimeH ypaH
BHAIPY YWiH ypaH KeH OpbIHAAPbIH AaWblHAAY Ke3iHAeri Herisri KymbicTap Typi — Tay-KeH-AaublHAbIK,
KymbicTapbl (TAX) — TexHonoruanbik yHfbimanapasl Oypfbinay 6Gonbin Tabblnagbl. «KaszaTomeHepkaciny

YAK» AK ypaH eHAipywi KacinopbiHAapbl YWiH TEXHONOTMUAAbIK YHFbIManapabl OypfblnayablH, Herisri
kenemiH (80% aenin) «Bonkosreonorua» AK acainabl. Kbingarsl Oypsbinay kenemi 2,5-2,8 MAH K.M. Kypaigabl,
Oyn 6,2-6,5 MblH, TEXHONOTUANDIK YHFbIMA.

TexHONOrMANbIK YHFbIMANAPAbl Cany XaHe b6apnay yHFbiManapabl Oypfbinay KeHiHge «KasaTomeHepkaciny
YAK» AK angblHa KOWbIAfaH MIHAETTEP ayKbIMbl, OCbl KbI3METTEP HapblfblHAA 3aMaHayu LeTeN TeXHMKAChbl-
meH (VB -500 (SATVIA), SS — 40, DB Bort Longyear, «Atlas KOPKO», «PRAKLA», KOKEN KZ — 800A, T1.6. bypfbinay
KYPbINFbINapbl) KabablKTanfaH canmakTbl Oacekenectepgid, naiga 6onybl  «Bonkosreonorma» AK-HaH
reonornanbik-6apnay KoHe OYpFblay KYMbICTAPbIHbIH 6ap/blK  KELWEHIH TeXHWKanblK, TEXHONOTUANbIK,
YMbIMAACTbIPYLWbINbIK }KaHE IKOHOMUKAbIK HKETiNAipy 60MbIHWA KapKbIHAbI XKYMbIC Kacayabl Tanan eTei.

«Bonkosreonorna» AK coHfbl 10 Xbin iwiHAe, opTawa ecenneH 6-8% Kbln CalblHFbl MHOAALMA AEHreniHe
KapamacTaH, KepCeTiNeTiH Kbl3MeTTep — TEXHONOMUANbIK, COHAaW-aK reonoruanbik-6apnay yYHfFbIManapbiH
Oypfbinayra bOafanapapl Ketepmeit, bGip aeHrenge caktan Typ. 2010-2020 kK. mep3imi iwiHge Mmate-
puangap, Kypan-xabaplk, Kocankbl 6enwektep, KBK, KypObiAblK 6HiMAep KyHbl aiTapAbiKTain ecTi,
TMK-fa GafanapablH, €H YIKEH — eKi ece — ecyi 3N1eKTp KyaTbl MeH oTbiHfa (HMM) kenegi. OcbifaH opait,
KenTereH ydackenepge Oypfbinay Tuimcia 6onbin, «Bonkosreonorva» AK wbiFbiHAAPFa anapbin COfadbl.
AnblHFaH KepceTkiluTep maTeprangapabiH 6aranapsl, 6acka yibiMAap KbI3METTEPiHIH, KYHbI XaHe Xannbl Kofam
LWbIFbIHAAPbIHbIH, 6CYi HATUXKECIHAE Kenai, bypFblnay KyMbiCTapblHa TapUPTEPAiH 63repmec AeHreniHae KeTinai.

«Bonkosreonorna» AK bypsbinay napki 6yriHri KyHae 112 6ypfbinay arperaTTapbiMeH YCbIHbIAFAH, 0N1apablH,
101 - 3MO0-1500 (31U®-1200), 9 — KZ-800 aHe 2 byprbinay — 360 S 15 (P®, Openbypr K.) — KMK (katTbl nan-
Aanbl Kasbanap) bypsbinay ywid), 2016 Kbiabl caTbin anbiHfFaH. 2017 KbingaH b6actan Kasipri KyHre aeni
«Bonkosreonorua» AK Oypfbinay arperatrapbiHbiH, MapKiH KaHapTKaH KOK. «Bonkosreonorusa» AK TexHu-
Ka )afblHaH OipTiHAeN apTTa Kanbin aTblp, 6yriH Oypfbinay arperaTtapbiHbib, 42% ©34epiHiH, TO3bIMNYAAbIK,
mep3imiH 10 KblagaH acTam TaybICbin, *Kasbin WbiFapyfa *Katagbl. 2017 xbingaH 6actan «Bonkosreonorma»
AK KaXKeTTi aKlanai KapaxkaT KoK OonfaHAbIKTAH KaHa Oypfblnay arperaTrapbiH caTbin affaH oK. Anaiga

bypfbinay arperatrapbl NapKiHiH cepniHi - 2009-2019 .

«Bonkosreonorna» AK ypaH eHAipywi KacinopbiHaap ywiH TAX eH ken 6eniriH opbiHAAWTbIH KOMNaHUSA
peTiHae «Ka3aTomeHepkacin» YAK» AK KoifaH MiHAETTEp MEH MaKCcaTTapApbl LieLyre ayanTbl Kapanapl
aHe bypfblnay 6OMbIHLLIA XKOCNAPAbIK KeNeMAePAi OpbIHAAYFa XKaHE apTblK OPbIHAAYFA 9pAaNbIM AaMbIH.

Kasip KenTereH KOMMNaHMANAP OHAIPICTI KaHFbIPTyFa KapaxkaTtTbl Oykin anem 6oWbiHWA i3genai aey-
re 6onaabl, ananga byn KapaxaT kebiHece con KOMNaHMANApAbIH iWiHAe 6onaapl, KaHe byn MUNIMOHAAFAH
TeHre 6onybl MyMKiH. EHBEK eHiMAiniriH apTyfa, MaTepuaniblK KOHE KapXKblAblK KOpnapAbl YHemAaeyre
eaayip ecy aKene anaTbiH TETIKTEP CaHblHAA — TEXHUKAAbIK, TEXHONOTUANBIK, YWbIMAACTbIPYLIbINLIK KaHe
9KOHOMMKANbIK iC-liapanap KAMTUTbIH iC-LUapanap KeLeHi.

«Bonkosreonorma» AK 6acwbinbifbl, backapma Tepafacel Mongawwu [.H. aTblHaH, KacCinOPbIHHbIK
Oypfbinay KbI3METi angblHAa MaTepPUanAblK KIHE KaApPKbIAblK KOpAapAbl KaTaH, YHeEMZey LIapTTapblH-
Aa OypfFblnay KYMbICTAPbIHbIH, GHIMAINIMIH eneyni apTTbipy MIHAETIH KoWAbl. Bypfblnay KyMbICTapbiHbIH
KaPKbIHbIH ynFfaiTy, Oypfbinay kenempepiH ecipy, «KasatomeHepkacin» YAK» AK-ga 6ypfbinay 6oibiHwa
KbI3MEeTTep HapblfblHAAFbl KaTaH BICceKenecTik opTa KafaannapbiHaa, «Bonkosreonorna» AK Bypfbinay aHe
reoNOrMANbIK KbI3METi angplHa Oypfblnay KaHe reonoruanbik-6apnay KyMbICTapbiHbIH, KOFapbl KapKbIHbIH
KaMTamacbl3 eTy 60MbIHLWA KeLWbacLbl OPHbIH CaKTaN Kany KeHiHAeri Kypaeni MiHAeTTep KoAAb!.

OcblfaH opaii, bypfblnay canacbiH4afbl TEXHONOTMANBIK 03y OOoWbIHWA KeweHAi bafgapnama asipaeHsi.
bafgapnamaga «Bonkosreonorna» AK 2019 kbinbl 669477 790 TeHre menwepiHaeri anTapAbIK-
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Tall 3KOHOMMKA/bIK HITUKEre KeTyre MyMKIHAIK TyFbi3faH MKBK, kaHapTnanap, aHa TexHonorusanap,
03blK TEXHMKA, XKaHa MaTepuangap TyPAepiH eHrisyre KBMeKTECETIH ic-lapanap KeweHi Kesaenrex.

OHTalnaHAapblpy, Y34iKci3 yaepic peTiHAe, Kasipri TaHAa TypaKTbl KeTingipy 6afgapnamacbiHbib,
MaHbI3gbl Kypanbl 60/bin Tabbinagpl — Kypan-*abablk NeH TeXHONOrUANApAbIH TUIMAiniri meH 6acekere
KabinetTinirin  apTThipy, eHbeK KafmalnapblH  Kakcapty «Bonkosreonorua»  AK  Kbi3ameTkepnepi
YCbIHbIN TYpaTblH epeKle LWewWwiMaep MeH OMNapcbi3 MyMKiH emec Gonywbl eai. 2019 *binbl «Bonkosreo-
norna» AK-aa 128 496 945 TeHre 3KOHOMMKANbIK TIMAiNirimeH 474 OHTaNNaHABIPY YCbIHbICHI €HTi3inAj.

YpaHHblH, KYC oHe nanpanaHy-bapnay meH 6apnay yHFbIManapbiH Oypfblnay YLWiH TEXHONOTMANbIK
YHFbIManap cany HapbirbiHbIH, Kafaavbl 2030 Kbinfa AeWiH canMaKTbl bacekenectep Kok OonfaHAbIKTaH
TypakTbl  6onbin  6afanaHadbl.  «Bonkosreonorua»  AK  TEXHONOTMANBIK  YHFbIManapabl — bypfbinay
boiblHwa yneci 80% (1 [Awuarpamma), an 6Gapnay yHfbIManapbiH b6ypfbinay 6oibiHWwa yneci 100%
Kypanabl. TexHONOrMANbIK  YHFbIManapabl cany  OOMbIHWA  KbI3BMETTEpAiH  HEri3ri  TYTbIHYLWbIAAPbI
«KasatomeHepkacin» YAK» AK KypamblHa KipeTiH ypaH eHAipyLi KacinopbiHAAp XaHe 6acka Aa ypaH eHAipywi
KacinopblHaap 60nbin Tabblnasbl XaHe conait Kana bepeai.

Kes KenreH yHfbiMaHbl Oypfbinay KaHe Cany KYMbICTApAblH YaKbITblAblFbl MEH CanacblH KamTamachbi3
eTyre THic Oypfbinay, TEXHONOTMANBIK KaHe TreopU3MKaiblK MKYMbICTAp KeleHiH Ti3bekTen Xyprisyai
Ke3genai. TexHONOrMAnbIK YHFbIManapabl Oypfblnay KaHe cany  KesiHAeri  KymbicTapaplH,  apbip
TypiHe peTTeme 6OWbIHWA HOPMATUBTIK YaKbIT NeH eHbeK WblFbIHAAPbI, COHAAN-aK MaTepuangap, acnantap,
KBK, MMM, anekTp KyaTbl, Kenik WblfbiHAAPbI, T.6. HOPMATUBTIK WbIfbiHbI Ke3aenedi. COHbIMEH, MaTepu-
anpap, Kypan-*abablk, Kocankpl benwektep, MBK, KypObinbiK eHiMAep KyHbl aiTap/iblKTak ©CKeH afdanaa

OHimgiNiK K.m.

ypaH eHAipywi KacinopblHAapaAblH, Oypfbinayfa TapudTtepi OypFbinay KOMNaHMANAPbl LWblFbIHAAPbIHBIH
HOPMATUBTIK AEHreniH Ka3ipri TaH4a KamTaMacbI3 eTe afiManapl.

«KasaTomeHepkacin» ¥AK» AK ypaH eHAipywi KOMNaHUANAPbIHbIH, Kap*Kbl KOPAAPbIHbIH, XeTicneywiniriHae,
Oypfblnay KYMbICTApPbIH Kypridyre TapudTepai KeTepy YWiH Keneci KYMbIC TYpiH — TEXHONOTMUANbIK
YHFbIManapabl bypfbinay KaHe cany 60MbIHLWIA KbI3METTEPAI CaTbiM any HapbIKTbIK XKafaanblHAQ TEXHONOTUANBIK
Oypfblnayabl 6eny MyMKiHAIr KapacTblpbingbl. AN onap OHCbI3 Aa eTKisinreH KoHKypcTap KOpPbITbIHABICH
boMbiHWaA Kyprisineai. «KasatomeHepkacin» YAK» AK ypaH eHAipywi KacinopblHAAPbl TEXHONAOTUANDIK,
YHFbIManapabl Oypfbliay KoHe Ccany KeHIHAEri KymbicTap KeweHiH KP «ep KoMHayblH nanganaHy Ty-
panbl» 3aHblHa KaHe «Camypblk-KasbiHa» YOK epexenepiHe CoWMKeC KOHKYPCTbIK HErisge Kesaenea,.
«KasatomeHepkacin» YAK» AK yWwiH TexHONOrMANbIK YHFbIManapapl cany KaHe 6apnay yHFbIManapabl
Oypfblnay OOMbIHWA KbISMETTEP HapblfbiHAA KYMbIC iCTEMTIH backa 6acekenec Bypfblnay KoMnaHuANapbl
BypFblnay *KyMbICTapPbIHbIH *annbl KenemiHeH 15-20% xyblk opbiHAaNAbI. Byn bypfblnay KOMNaHMANAPbIHAA:

— TexHonormanblK bypFbliayablH, KOCMApPNAHFAH KeNEMAEPiHIH, OpbIHAANYbIH KamTamacbl3 eTe anaTblH

OypFblnay CTAHOKTAPbIHbIH, KAXKETTi CaHbl XKOK,

— Herisri kaHe KocanKbl Kypan-*abablKTbl, COHbIMEH KaTap BypfbliayFa KaXKeTTi XKblgamM TO3aTbiH Kypanzaap
MeH meTann byrMbimaapbiH NPOPUAAKTUKANBIK KIHE KYPAENi KOeHAEYAI Keaen YUbIMAACTbIPYAbl KAMTAMachI3
eTeTiH TONbIKKAHADI MEHLUIK MHQPAKYPLIIbIMbI XKOK,

— bypfbinay KafgainapbiHblH, ©3repicTepiH Keden Tangay Kacalh anaTblH, onapfa Kayan bepeTiH kKaHe
TEXHONOTUANDIK Ty3eTyNep eHri3eTiH MaMaHA4AHAbIPbIAFAH TEXHONOTUANBIK KbI3METI XKOK,.

— Kypaeni bypfbinay Kafgainnapbl YWiH KaxKeTTi KepceTkiwTepi 6ap oHTalAbl cananbl bypFbiiay epiTiHAinepiH
AaiblHAay 60MbIHWA MeHWiK 6anLblK CTaHCanapbl MEH TEXHONOr-MaMaHAAPbI KOK.

— O3pepiHiH, KagpnapblH AalblHAAYMEH aWHanbicnaigbl, an Oypfblnay KOHAbIPFbINAPbIH MALWMHUCTTEP-
MeH oHe Oypfblnay KOHAbIPFbIAAPbI MALIMHUCTTEPIHIH, KOMEKLWINEPIMEH KMbIHTbIKTAY KEe3Aeincok
MamaHAap ecebiHeH Ky3ere acbipblnagbl.

— KomnaHuanapabiH, y34iKCi3 *KyMbIC icTeyi ywWiH Bip ainblk mep3iMmre apHanfaH Tayap/blK-maTepuangplk,
KYHAbINbIKTapAblH KOMManblK pe3epsTepi KOK. ATanfaH npobnemanap O6ypfblnay KYMbICTapbiH Ca-
nanbl OpblHAAYAbl KWbIHAATAaAbl, HITMMKECIHAE TreOTEeXHONOTUANbIK OpiCTiH  KbI3MET eTYiHiH, eHiM-
AINiri MeH TypaKTbINbIFbIHA 9cep eTesi.

TexHONOTWANDIK YHFbIManapabl bypFbinay aHe cany BOMbIHIWA KOHKYpCTapfFa KaTtbicaTblH Backa bypfblnay
KOMMaHWANAPbl TEXHWMKANbIK, TEXHOMOTMANDBIK KoHe Tafbl Aa 6acka yibIMAACTbIPYLbIALIK KafblHAH «Bon-
kosreonorna» AK-meH TonbikTal Gacekenece anmangbl. OcblifaH opai, 6acekenec Oypfbliay KomnaHuaA-
napbl bypfbinay KyMbICTapblHa KOHKYPC OTKi3inreH Kesge KOHKypCTa MKeHy YWiH Kyma MeTpaiH bypfbinay
KYHbIH HEri3ci3 TomeHaeTesi aHe KebiHece awWbIK TypAe AeMNUHINEH alHanbicagbl. MyHblH 6api 6onalwakTa
OypFblnay KYMbICTApbIH KyprisreH Ke3ge 6acka Oypfblnay KOMMAHWUACBIH - BypFbinay  KOHKYPCbIHbIH
KEHiMNa3bl Aen TaHbINfaH XKafaanaa byprolnay KYMbICTaPbIHbIH, }KOCNapAaHFaH KeneMiHiH OpbiHAANYbIHA Tepic
acep eTepai, 6yn bypFblnaHFaH TEXHONOTMANDIK YHFbIMaNapAblH CanacbiHa aUTap/biKTal acep eTesi.

Ocbinanwa, «Bonkosreonorna» AK-meH 63cekenec, TeXHONOTUANbIK YHFbIManapabl Oypfblnay 60i-
bIHWA KbI3METTEP HapblfblHAA Oap Oypfblnay KOMMAHWANAPbl MEH TEXHONOTWUANbIK  YHFbIMANapAbl
Oypfbinay 6OMbIHWA KbI3METTep KepceTyre KaTbiCa anaTblH KOMNAaHMANAP YpaH 6HAipywWwi KacinopblHAap
ywiH TOX »KocnapnaHfaH KenemaepiH KamTamMacbi3 €Ty KeHIHAEr KYMbICTapAblH, YaKbITblNbl KJHe ca-

TeXHONOrMANbIK YHFbIMaNApAbl GypFblnay HapbIFbIHAAFbI KOMNAHUANAP YAEC

Nanbl KYMbICTbl OpPbIHAANAYbIH KaMTamacbi3 eTe anmaiapl LereH YAKeH Tayeken 6ap. byn e3 keserimeH
ypaH OHAIpYAiH KOCnapnaHfaH KenemaepiHiH OpblHAAMA/NIMAYbIHA KHEe YpaH LWWKI3aTbIHbIH, LWeTenmik
TYTbIHYWbINAPbl  aNAblHAAFbI  WAPTTbIK  MIHAETTEMeNnepAiH OopblHAAMasMayblHa anapbin  COfafbl KaHe
«KaszatomeHepkacin» YAK» AK-HbIH 23 KblngaH acTam eHberi ciHreH xofapbl beseniHe Tepic acep eTtesi.

AitTa KeTy Kepek, 6acka bypfbliay KOMNaHUANAPbl TEXHONOTUANBIK YHFbIMANAp nanganaHyfa bepinreHHeH
KeWiH Keningik miHaetTemenepi 6oiblHILIA KayanKkepwinik apTnanabl, COHbIMEH KaTap «Ka3aTomeHepKacin»
YAK» AK-Ha opblHAanaTbiH BypFblnay KYMbICTApbIHbIH, Kenemi, mep3imi, 6ara caacaTbl aHe canacbl Typanbl
KaTaH, ecenteme Tancbipmangpl. «KaszaTtomeHepkacin» YAK» AK TapanbiHaH OipblHFail TEXHUKANbIK XaHe barfa
caAcaTblH CakTayabl OaKblnayablH Kok 6onybl «Bonkosreonorna» AK MeH mamaHZaHAbIpblAMafaH bypfbinay
dvpmanapbl apacbiHAafbl KbI3MET eTyAiH TEHCI3AIK KafgaibiHa akeneai. COHAbIKTAH, aTanfaH npobnemanap-
Abl KO XaHe bypfblnay KYMbICTApbIHAQ OH, TEXHONOTUANBIK TaXipubemeH anmacy, coHfamn-ak bypfbinay
dvpmanapbl apacbiHAa TEH HKYMbIC XKafaannapbiH Kacay ywiH «Bonkosreonorua» AK «KasatomeHepkacin» YAK»
AK 6ypfblnay *KyMbICTapbIHbIH YANECTIpYLWiCi }aHe bac mepairepi peTiHae benrinereH xeH.

byrinri TaHaa «KasatomeHepkacin» YAK» AK-HblH 6actbl KacinopHbl — «Bonkosreonormsa» AK-HbIH
3anangpinbifblH 6onabipmay MakcaTbiHAA, Oapabik Gypfbliay KYMbICTApbl KeLWeHiHiH, eHAipic canacbiHAa
TEXHONOTUANDIK BypFbliayFa TapuTepai KeTepy Maceneci TybiHAAN, KeTinai.

Hannbl, «Bonkosreonorua» AK gactypni Typae OHAIPICTIK KbI3METTi TYPaKTbl, CITTi, bl CalblH XKYMbIC
KeNemiH ynfanTbin, GypFbliayabiH, XKaHapTnanapbl MeH *aHa TEXHONOTMANAPbLIH YHEMI eHri3in kyprisesi. Ocbl-
Naiiwa, Kasipri yakblTTa backapma Tepafacbl [.H. Mongawm mbip3a 6ackapaTbiH «Bonkosreonorna» AK ybimbl
KasakcTaH PecnybaunKacbiHbIH, iWiHAe e, 04aH TbiC Xepnepae e ypaH reosormachbl CanacbiHAaFbl Ke3 KenreH
Macenenepai wewyre Kabinetri.

«Bonkosreonorna» AK yKbiMbl 60N1alWaKKa HblK CEHIMMEH Kapanzbl.
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AKTYA/IbHbIE MPOBNIEMDb
TEXHONOTMYECKOIO
BYPEHUA

Monpawwm A.H., Acanos H.C.
AO «Bonkosreonorua», Anmatbl, KasaxctaH

r. AnmaTbl ¢ 7 no 9 Hoabpa 2019 r. npowna IX Mexay-
HapoZHaA Hay4YHO-NpaKTUYecKas KoHpepeHumna «AKTy-
aNbHble NPobaembl YPaHOBOM NMPOMbILAIEHHOCTUY, Pe-
cnybnvka KasaxcTaH, B mue HaumMoHanbHOM aTOMHOM
KomnaHuu «KasaTomnpom», OTKpbIBaeT CBOMM NapTHe-
Pam B pa3HblX CTPAHaX MMPa LUMPOKME BO3MOMKHOCTU
B COTpyZHW4YecTBe B 061acT 6e30nacHOro pas3suTuA
aTOMHOW 3HEPreTMKM, OCyLLecTBAAeT 0bWMPHYO nNpo-
rpammy pabot no mobunusauum, sGPeKkTMBHOMY MC-
N0Jb30BaHMIO U HapaLLMBAHMIO MMEIOLLEroca MOLLHOTO
MWHEPaNbHO-CbIPbEBOMO, TEXHONOTMYECKOrO, WHTEeN-
NeKTYaNbHOrO M 3KOHOMMUYECKOrO NOTEHLMANA OTPACAM.

Ha KoHdpepeHuun obcyxaanmnch akTyanbHble BONPO-
Cbl aTOMHOIA OTPAC/IN, PELLEHME KOTOPbIX MOTyT obecne-
YMTb YCTOMYMBOE PaA3BUTME NPEANPUATUIA aTOMHOMN OT-
pacau KasaxcraHa v apyrux ctpaH. HaumHasa ¢ metozos
MPOrHO3MPOBaHNA M pa3BEAKM YPaHOBOW MWHEPasb-
HO-CblpbeBOM 6a3bl, A0ObIYM MPUPOLHOTO YpaHa, ero
nepepaboTkK, ganee KOHBEPCUM W 0bOralLeHMsa, Npo-
M3BOACTBA ALEPHOrO TOM/IMBA M 3HEPrO- U pecypcocbe-
pexeHua, 6esonacHoro GyHKLMOHUPOBAHMA Npesnpu-
ATUIA aTOMHOW OTPac/iM, BKAOYAA 0bpa3oBaTesbHbIE,
MPaBOBbIE M IKOHOMMYECKMNE aCMEKTbI.

CyLuecTByloWmMe UCTOMHWMKM 3HEPTUM — Yrofib, ras,
HedTb — MOCTENEHHO MCTOLLAIOTCA. ANBTEPHATUBHBIM
MCTOYHMKOM 3HEPrUM CTAHOBWTCA 3Heprusa atoma. Oc-
HOBHbIM CbIPb€M 3HEpPrM aToMa ABAAETCA ypaH, U3-
BNEeKaeMbli 13 pya. MNpupoaHble pecypcbl ypaHa Takxke
He 6e3rpaHMYHbI 1 NO3TOMY Bo/sIee NOSHOE UX UCMONb-
30BaHMe BeCbMa aKTyasbHO. BakHoW 0cOBEeHHOCTbIO
ALEPHOW SHEPreTMKM ABNAETCA CPaBHUTENbHO Masnas
BE/IMYMHA CeOECTOMMOCTM TOM/IMBHOM COCTaBAAIOLLEN
B LieHe NpOM3BOAMMOWM 3Hepruu, 4to obycnasamsaet
€€ KOHKYPEHTOCNOCOOHOCTb MO CPaBHEHUID C 3Hepre-
TUKOM, UCMONB3YIOLLEN APYrMe NOAE3HbIE CKOMAEMbIe,
NPMMeHAEMbIE B KayecTBe 3HeproHocuTenen. Toname-
HaA cocTasnAoLWan B cebectoumoctv 1 KBt/yaca anek-
TPO3Heprum, nponssognmon, Hanpumep, AIC Poccum, B
8 pa3 mMeHbLUEe N0 CPABHEHMIO C NYYLIMMM NOKa3aTens-
mu T3LL. Mpu ycnosum 6e3aBapuiiHoit paboTbl aTOMHble
3/1EKTPOCTAHL MM ABNAKOTCA 3KONOrMYecknu bonee npea-
MOYTUTENbHBIMM, TaK KaK HE BbIAENAIOT YIEKUCAOTY B
atmocdepy.

MeTogp! A,06bI4M ypaHa Yepes ropHOLIAXTHbIE Bblpa-
OOTKM OrpaHMYeHbl, TaK Kak COBPEMEHHasA TEXHWKA He
N03BONAET TEXHUYECKM, TEXHONOMMYECKM U SKOHOMMYE-
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ACTUAL PROBLEMS
OF TECHNOLOGICAL
DRILLING

Moldashi D.N., Asanov N.S.
Volkovgeology JSC, Almaty, Kazakhstan

The IX International Scientific and Practical
Conference «Actual Problems of the Uranium
Industry» was held in Almaty from November 7 to
9, 2019. The Republic of Kazakhstan is represented
by the National Atomic Company «Kazatomprom»
JSC that offers to international partners around
the world wide opportunities for cooperation
in the field of safe development of nuclear energy,
implements an extensive program of work to
mobilize, efficiently use and increasing of existing
mineral, technological, intellectual and the
economic potential of the industry.

The Conference discussed the topical issues
of the nuclear industry, the solution of which
can ensure the sustainable development of the
nuclear industry of Kazakhstan and other countries.
Starting with the methods of forecasting and
explorationof the uranium mineral resource base,
the extraction of natural uranium, its further
conversion and enrichment, the production
of nuclear fuel and energy and resource
conservation, the safe operation of nuclear industry
enterprises, including educational, legal and
economic aspects.

The existing energy sources - coal, gas, oil - are
gradually being depleted. The alternative source
of energy is atomic energy. The main raw material
for atomic energy is wuranium extracted from
ores. The natural resources of uranium are also
not unlimited and therefore their more complete
use is very important. An important feature of
nuclear energy is the relatively low cost of the fuel
component in the price of energy produced, which
determines its competitiveness compared to energy
using other minerals used as energy resources.
The fuel component in the prime cost of 1 kW/h
of electricity produced, for example, by Russian
nuclear power plants, is 8 times less compared
to the best indicators of a thermal power plant.
Under the condition of trouble-free operation,
nuclear power plants are more environmentally
preferable, since they do not emit carbon dioxide
into the atmosphere.

Methods of uranium mining through mining
openings are limited, as modern technology
does not allow technically, technologically and

CKM peHTabenbHO BOB/IEKATb B 3KCN/yaTaumio: besHble
PYAbI, PYAbl, 3aNETAOWME HA 3HAYUTENBHBIX FYybUHAX,
PYAbI, 3aNErAKOLME B COXKHbIX FTOPHO - TE0NOTUYECKMX
YCNOBUSAX.

Bnaropgapa OTKPbITUAM MECTOPOXAEHWUN, CAENaH-
HbiM AO «Bonkosreonorna» 3a 71 NeTHMIA CPOK CyLle-
CTBOBaHMA, KasaxctaH no pa3BesaHHbIM 3anacam ypa-
Ha, NPUrOAHbIM ANA 0TPAbOTKM cnocobom Noa3eMHOro
BbILLENAYMBAHMA, CTa/l MUPOBbIM NNAEPOM

Nopa3emHoe Bbienaymsarme (MCB) yepes npobyper-
Hble CKBaXMHbl XMMWYECKUMMU PEAreHTamMu OTKpbIBaeT
WMPOKME BO3MOMNKHOCTU A1 KOMMAEKCHOrO WCMOoAb-
30BaHMA YPaHOBbIX PyA, YTO NO3BONAET peHTabenbHee
ncnonb3osatb Honee beaHble pyabl. OCHOBHbIM BUAOM
paboT Npu NOArOTOBKE MECTOPOXKAEHUI YpaHa ANA f0-
Oblun ypaHa meTogom MCB, onpegenaowmm obbembl 1
KauecTBO A00bIBAEMOr0O ypaHa, ABAAKTCA TOPHO-NOA-
roToBuTeNbHblE PaboTsl ([MP) — bypeHue TexHonoru-
YECKMX CKBaKMH. OCHOBHOM 06bemM bypeHusa TexHoNO0-

economically viable to bring into operation: poor
ores, ores occurring at considerable depths,
ores occurring in difficult mining and geological
conditions.

Regarding  to  explorations  made by
«Volkovgeology» JSCovera 71 year life the Republic of
Kazakhstan has become a world leader of explored
uranium reserves suitable for mining by in-situ
leaching.

The in-situ leaching method through the
drilled wells adding the chemical reagents opens
up wide opportunities for the integrated use
of uranium ores, which makes it possible to use
poorer ores more cost-effectively. The main
type of work in the preparation of uranium
deposits for uranium mining by in-situ leaching
which determines the volume and quality of the
extracted uraniumO is mining and preparatory
work - the drilling of technological wells. The

OvHamuKa 06bemos 6ypoBbix pabor - 2009-2019 rr.
Dynamics of the volume of drilling operations - 2009-2019

TMYECKMX CKBaXKMH (oo 80%) ana ypaHomo0biBatoLMX
npeanpuatuii AO «HAK «Kasatomnpom» npousBoaut
AO «Bonkosreonorua». 06bem bypeHus B rog cocTas-
naet 2,5-3.0 maH .n..m, 310 6.2-7.0 TbiC. TEXHONOTUYE-
CKMX. CKBXKMH.

MacwTab 3aga4 noctaBneHHbix nepes ObuiecTBom
AO «HAK «Kazatomnpom» no coopyKeHnto TEXHONOI M-
Yeckux v BypeHnto pa3BesoUHbIX CKBAXKMH, NOABAEHME
Ha AAHHOM pbIHKE YCAYr CepbE3HbIX KOHKYPEHTOB, OC-
HalLEeHHbIX COBPEMEHHOMN 3apybexkHOM TexHWUKoMn (6y-
posble ycTaHoBkM VB — 500 (SATVIA), SS — 40, DB Bort
Longyear, «Atlas KOPKO», «PRAKLA», KOKEN KZ — 800A
u ap), Tpedyet ot AO «BoNKOBreonorns» MHTEHCUBHOM
paboTbl N0 TEXHUYECKOMY, TEXHOIOTMYECKOMY, OpPraHu-
3aLMOHHOMY M 3KOHOMMWYECKOMY COBEPLLEHCTBOBAHUIO
BCEro KOMM/IEKCa re0sI0ropasBeAoyHbIX 1 OypOoBbIX pa-
bor.

AO «Bonkosreonorua» Ha NPOTAMKEHUWU MOCNEAHUX

AdepHoe 0b6wecmeo KazaxcmaHa
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main volume of drilling technological wells (up
to 80%) for uranium mining enterprises of «NAC
«Kazatomprom» JSC is produced by «Volkovgeo-
logy» JSC. The volume of drilling per year is
2.5-2.8 million linear meters which is 6.2-6.5
thousand of technological wells.

The scale of the tasks assigned to the Company
by «NAC «Kazatomprom» JSC for construction of
technological and drilling exploratory wells, the
appearance on the market a serious competitor
to services, equipped with modern foreign
equipment (rigs VB — 500 (SATVIA), SS - 40,
DB Bort Longyear, «Atlas KOPKO», «PRAKLA»,
KOKEN KZ — 800A, etc.) require intensive work on
technical, technological, organizational and
economic improvement of the whole complex of
exploration and  drilling  operations  from
“Volkovgeology” JSC.
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10 neT, HeCMOTPA Ha EXETOAHbIN YPOBEHb MHGAALMM B
cpesHem 6-8%, LEeHbl Ha OKa3blBaeMble ycnyru — bype-
HUE KaK TeXHONOMMYEeCKMX, TaK U reosoropasBesoyHbIX
CKBAXMH He MOBbILLAET U COXPAHAET UX HA OAHOM YPOB-
He. 3a nepuog 2010-2020 rr. npon3oLWwNo 3HaYUTeNbHOE
NOBbILIEHWE CTOMMOCTM MaTepuanos, 0bopyL0BaHMSA,
3an.yacreit, NMPU (noposopa3pyLwUatoLLEero MHCTPYMEHTa
— WapoLLeyHble gonoTa, gonota PDC, bypoBble KOPOH-
K1 T.N.), TPy6HOM NpoAyKLMKM, Hanbonee CyLLECTBEHHbIN
pocT LeH Ha TML - 6onee yem B 2 pa3a - NPUXOAUTCA Ha
3NeKTpoaHepruto u Tonamso (FCM). B cBAsu ¢ aTum, by-
PEHME Ha MHOTMX y4acTKax OKa3anocb He peHTabenbHO
¥ BNeyeT 3a coboit ybbiTkn ana AO «Bonkosreonorna»
MonyyeHHble NoKasatenn Npubbian B pesyabTaTe pocTa
LIeH Ha maTepuanbl, CTOMMOCTH YCAYTr CTOPOHHUX Opra-
HM3aLM#, 1 B Lenom 3aTpat ObLiecTsa, 4OCTUTHYTbI NpU
Hen3MeHHOM ypoBHe TapnpoB Ha bypoBble paboTbl.
Byposoit napk AO «BosKoBreonorna» Ha cerogHsaLl-
HWiA aeHb npeacTasneH 112 6ypoBbiMuy arperatamu, u3
KoTopbix 101 — 3MO-1500 (31P-1200), 9 — KZ-800 1 2
oyposble —3B60 S 15 (P®, r.OpeHbypr) —ans bypeHus Ha
TMNW (TBepable nonesHble UCKONaeMble), KOTopble bbln
npuobpeteHbl B 2016 roay. B nepnog ¢ 2017 no HacTos-
wee Bpema AO «Bonkosreonorva» He 06HOBAANA NapK
OypoBbIx arperatoB. poncxoauT NocTeneHHoe OTCTa-
BaHue AO «BonKoBreonorma» B TeXHUYECKOM NaaHe, Ha
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The «Volkovgeology» JSC over the past 10
years, despite an annual inflation rate of 6-8%
on average, the prices of the services provided
- drilling of both technological and exploration
wells have not increased and kept them at the
same level. For the period 2010-2020 there was
a significant increase in the cost of materials,
equipment, spare parts, PRI, pipe products, the
most significant increase in prices for goods
and materials - more than 2 times - accounted
for electricity and fuel. In this regard, drilling
in many areas turned out to be unprofitable
and entails losses for «Volkovgeology» JSC.
The profit figures obtained as a result of
rising prices for materials, costs of services of
third-party organizations, and in general the
costs of the Company were achieved at a constant
level of tariffs for drilling work.

The drilling fleet of «Volkovgeology» JSC is
currently represented by 112 drilling units, of
which 101 - ZMO-1500 (ZIF-1200), 9 - Kz-800
and 2 drilling - ZBO S 15 (RF, Orenburg) - for
drilling on solid minerals which were acquired in
2016. In the period from 2017 to the present the
«Volkovgeology» JSC did not update the fleet
of drilling units. The «Volkovgeology» JSC is

AnHamuKa napka 6yposbix arperatos - 2009-2019 rr.
The dynamics of the fleet of drilling units - 2009-2019.

CeroaHAWHMM aeHb 42% bypoBbix arperatos BbipaboTa-
2 CBOM amMOpPTU3aLLMOHHBIN cpok Bonee 10 neT u noa-
nexar cnucanunto. C 2017 roga AO «Bonkosreonorua»
He npuobpeTana HOBbIX HYPOBbIX arperaToB No NPUYK-
He OTCYTCTBMA HEOBXOAMMbIX ANA 3TOr0 GpUHAHCOBbLIX
cpeacts. OgHako AO «BonkoBreonorma» Kak KOmnaHua,
KOTOpaA BbINOMHAET NbBUHY0 gonto [P ana ypaHoao-
ObIBalOWMX NPEANPUATUIA, OTBETCTBEHHO MOAXOAMT K
peweHwuto noctasaeHHbIx AO «HAK «Kasatomnpom» 3a-
[la4 V1 LleNew, U BCeraa roToBO K BbIMOJIHEHMIO M NepeBbl-
MOJIHEHMIO NIAHOBbIX 065eMOB M0 BypeHuto.

CerofHA MHOTME KOMMAHUM ULLYT CPEACTBA Ha MO-
[epHU3aLMIo NPOU3BOACTBA YyTb /1N HE MO BCEMY MUPY,
HO YaCTO 3TW CPEACTBA HAXOAATCA BHYTPU UX XKe KOM-

gradually lagging behind in technical terms and
today 42% of drilling units have worked out
their amortization period of more than 10 years
and there are the subject to write-offs. Since
2017 the «Volkovgeology» JSC has not acquired
new drilling units due to the lack of the necessary
financial resources. However, «Volkovgeology»
JSC, as a company that performs the lion’s share
of geological exploration for uranium mining
enterprises, responsibly approaches of the
tasks and goals set by «NAC»Kazatomprom»
JSC and is always ready to fulfill and exceed the
planned drilling volumes.

Today, many companies are looking for funds

NaHWiA, U 3TO MOTYT BbITb MUAMOHBI TeHre. B uucne
PbIYaroB, MOTYLLMX BHECTM CYLLECTBEHHbIV POCT B MOBbI-
WEHNUN NPOU3BOAMTENBHOCTM TPYAA, SKOHOMUM MaTe-
PUanbHbIX U GUHAHCOBbIX PECYPCOB ABMAETCA KOMMEKC
MEPOMNPUATUAN, BK/KOYAOLME TEXHUYECKUE, TEXHONO-
rMyecKkue, OpraHn3aLMoHHbIE U SKOHOMUYECKME MepOo-
NpUATKA.

Pykosoacteo AO «Bonkosreonorna» 8 auue lMNpeace-
patenda MpasneHna Mongawwm [.H., noctasuno nepes
BypoBoii cnykboi NnpeanpuATMA 33434y No CyLLEeCTBeH-

to modernize production almost around the
world, but often these funds are inside their
own companies, and this can be millions of tenge.
Among the levers that can bring significant growth
in increasing labor productivity, saving material
and financial resources is a set of measures that
include technical, technological, organizational and
economic measures.

The management of «Volkovgeology» JSC rep-
resented by the Chairman of the Management

NMpoussoauTenbHocTb B N.M. / Productivity in linear meters

HOMY MOBbILIEHWIO NPOM3BOAMTENBHOCTU BYpOBbIX pa-
00T, B YCNOBUAX KECTKOW IKOHOMMUM MATEPUANbHbBIX U
GMHAHCOBbIX pecypcoB. YBennyeHue TemnoB OypoBbIx
paboT, HapalwmBaHue obbemoB bypeHus, B YCI0BW-
AX }KECTKOW KOHKYPEHTHOM Cpeabl Ha PbIHKe ycayr no
bypennto B AO «HAK «Kasatomnpoma», cTaBAaT nepes,
OypoBoit u reonornyeckoin cayxboin AO «Bonkosre-
ON0OTUA» CNOXHbIE 334a4YM MO COXPAHEHWUID AUAMPY-
OWMX MO3UUMIA N0 0BEecneyeHuntd BbICOKMX TEMMOB
BYypOoBbIX ¥ re0N0ropa3BeAoYHbIX pabor.

B cBA3u ¢ 3TMm, bbina paspaboTtaHa KomnieKkcHas
Mporpamma no TeXHON0rM4YeCcKoMy NPopbIBY B 061aCTy
OypeHua. Mporpammoit NpeaycMoTpeH KOMMIEKC Me-
PONPUATMIA, CNOCOBCTBYIOLLMX BHEAPEHMIO MHHOBALWN,
HOBbIX TEXHOIOTWIA, NEPEA0BOM TEXHWUKM, HOBbIX BUOB
matepuanos u MNPU, kotopsle no3sonnnmn AO «Bonkos-
reonorna» 8 2019 roay NoAy4YMTb 3HAYUTEIbHbIN IKOHO-
MUYeckuii 3o dekT B pasmepe 669 477 790 TeHre.

PauMOHanM3auma, Kak HenpepbIBHbIA NpoLecc, AB-
NAETCA CEroAHA BaKHbIM WMHCTPYMEHTOM MpPOrpaMMmbl
NOCTOAHHOTO COBEPLUEHCTBOBAHMA — NOBbILWATbL IPPEK-
TUBHOCTb M KOHKYPEeHTOCNocobHOCTb 060pyA0BaHMSA
W TEXHONOTWM, YNy4LWaTb YCA0BKUA TpyAa bbino bl He-
BO3MOXXHO 6€3 HecTaHZAPTHbIX PEeLUeHnd 1 naen, Ko-
Topble npegnaratot pabotHnkn AO «Bonkosreonornay.
B 2019 roay B AO «Bonkosreonorna» 6b110 BHEAPEHO
474 pau.npepsioXkeHus, ¢ SKOHOMUYECKUM 3PPEKTOM
128 496 945teHre.

CocToAHME PbIHKA NO COOPYXKEHMIO TEXHONOTMYECKMX
ckBaMH ana MCB ypaHa M OGypeHus 3KcnayaTaLMoH-
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Board - D. Moldashi set the task for the drilling
service of the enterprise to significantly increase
the productivity of drilling operations, in conditions
of austerity of material and financial resources.
An increase in the pace of drilling operations, an
increase in drilling volumes, in the conditions of
a tough competitive environment in the market
of drilling services at «NAC»Kazatomprom»
JSC poses difficult tasks for the drilling and
geological service of «Volkovgeology» JSC to
maintain of leading position in ensuring high rates
of drilling and exploration works.

In this regard, an Integrated Drilling Techno-
logical Breakthrough Program was developed.
The program provides a set of measures to
promote the introduction of innovations, new
technologies, advanced technology, new types of
materials and PRI, which allowed to «Volkov-
geology» JSC in 2019 to obtain a significant
economic effect in the amount of 669 477 790 tenge.

Rationalization, as an ongoing process, is today
an important tool in a program of continuous
improvement - it would be impossible to
improve the efficiency and competitiveness of
equipment and technologies, improve working
conditions without the non-standard solutions
and ideas that «Volkovgeology» JSC employees
offer. In 2019, 474 rationalization proposals were
introduced at «Volkovgeology» JSC with an eco-
nomic effect of 128,496,945 tenge.
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HO-pa3BefoYHbIX U pa3BefoYHbIX CKBaXKUH Ao 2030 .
OLEHMBAETCA KaK CTabuibHOe BBMAY OTCYTCTBMA Ce-
pbe3Hbix KoHKypeHTOB. [ona AO «Bonkosreonorua»
no OYPEHWIO TEXHONOTUYECKUX CKBAXKMH COCTaBAAET
80% (Anarpamma 1), a no OypeHuo pPas3BeaoYHbIX
CKBaMH - 100%. OCHOBHbIMM noTpebutenamm ycayr
MO COOPYXEHWIO TEXHONOTMYECKMX CKBAXKMH ABAAIOT-
cA, u byayT ocTaBaTbCA ypaHoAoObIBaOLWME Npeanpu-
atma, exogdawme B coctaB AO «HAK «Kasatomnpom»
1 Apyrve ypaHogo0biBatoLwme NpeanpuaTus.

BypeHne u coopyxeHue N0boON  TexHonoruye-
CKOM  CKBaXWMHbl  MpeAnonaraeT  nocnesfoBaTesb-
HOe npoBefeHWe Komnaekca OypoBblx, TeXHO-
NOTUYECKUX U reopusmyecknx pabot, KoTopble
[ONKHbIOBECNeYnTbCBOEBPEMEHHOCTbMKAYECTBOPAOOT.
Ha kaxagbin Bug paboT npu BypeHun U coopyxe-
HUM TEXHONOTMYECKUX CKBAKMH PErNamMeHTOM npea-
YCMaTPMBAETCA HOPMATMBHOE BPEMA W TpPyAo3a-
TpaTbl, @ TaKXKe HOPMATWUBHbIA pPacxol MaTepuanos,
nHctpymenta, [PU, TCM, anekTposaHepruu, TpaHc-
MOPTHbIX pacxofoB M T.A. Takum obpasom, Tapw-
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The market condition for the construction of
technological wells for in-situ leaching of uranium
and the drilling of exploration wells until 2030 is
assessed as stable due to the absence of serious
competitors. The share of «Volkovgeology» JSC
in technological well drilling is 80% (Diagram 1),
and in exploratory well drilling - 100%. The main
consumers of technological well construction
services are the uranium mining enterprises that
are part of «NAC «Kazatomprom» JSC and other
uranium mining enterprises.

Drilling and construction of any technological
well involves the sequential implementation
of a complex of drilling, technological and
geophysical work, which should ensure the
timeliness and quality of work. For each type
of work during drilling and construction of
technological wells, the regulation provides
for standard time and labor costs, as well as
standard consumption of materials, tools,
power tools, fuel and lubricants, electricity,

Aunarpamma pacnpegeneHna o6vemos byposbix pabot / Diagram of distribution of drilling volumes

bl ypaHOAOObIBAOWMX NPesnpuATUA Ha OypeHue,
B YCNOBMAX 3HAYMTENbHOTO MOBbIWEHWUA CTOMMOCTM
maTepuanos, obopyaosaHusa, 3an.yactein, MPU, Tpy6-
HOW NPOAYKUMM, Ha CErogHAWHWA feHb He MOryT
obecneyntb HOPMATMBHbIN YPOBEHb 3aTpaT OypoBbIX
KOMMaHWW.

B ycnosuax geduumta GUHAHCOBLIX CPEACTB Y ypa-
HogobbiBatowmx kKomnanuii AO «HAK «Kasatomnpom»
ONA yBennMYeHua TapudoB Ha npoBegeHue HypoBbIX
paboT, paccmaTpuBancA BapMAHT BblAeNEHWUA BUAQ
pabot — TexHonormyeckoe OypeHue B PbIHOYHbIE YC-
NOBMA 3aKyma ycayr no bGypeHMo M COOPYMKEeHMIo
TEXHONOTMYECKUX CKBaXMH. KoTtopble, K cBegeHuio
¥ TaK NPOBOAATCA NO pe3y/nbTaTam NPoBeAEHHbIX KOH-
KypcoB. [poBeaeHne komnaekca pabot no bypeHuio
N COOPYXKEHMIO TEXHONOTMYECKMX CKBAXKMH, YPaHOAO-
ObiBatowmmmn npegnpuatamm A0 «HAK «Kasatom-
npom», B co0TBETCTBUM C 3aKoHOM PK «O Heapononb-
30BaHum», u [pasunamm OHE «Campyk KasbiHan,
npeaycMaTpPMBAETCA Ha KOHKYpPCHOM ocHose. B Koh-
Kypcax Ha nposefeHue paboT no BypeHuto 1 CoopyKe-

transportation costs, etc. Thus, the tariffs of uranium
mining companies for drilling, in the face of
a significant increase in the cost of materials,
equipment, spare parts, PRI, pipe products,
today cannot provide the standard level of
costs for drilling companies.

Given the shortage of financial resources
from uranium mining companies of «NAC
«Kazatomprom» JSC to increase the tariffs for drilling
operations, an option was considered to single
out the type of work - technological drilling into
market conditions for the purchase of services
for drilling and construction of technological
wells.  Which, note, and so are carried
out according to the results of the Contests. A
set of work on the drilling and construction of
technological wells by uranium mining enterprises
of «NAC «Kazatomprom» JSC, in accordance
with the Law of the Republic of Kazakhstan
«On Subsoil Use», and the Rules of the National
Welfare Fund «Samruk Kazyna» is provided on a

HUIO TEXHONOMMYECKNX CKBAKMH y4acTBYHOT, Kpome AO
«Bonkosreonorua», n apyrme KOHKypupytowme bypo-
BblE KOMMaHUMK.

[Opyrme  KOHKypupylowme 6ypoBble  KOMMAHWUK,
paboTatoliMe  Ha PbIHKE YCAYT MO  COOPYXKEHMIO
TEXHONOTUYECKMX M BYpPEeHWI0 Pa3BeAOYHbIX CKBAXKMH
ana AO «HAK «Kaszatomnpom», BbIMONHAIOT OKONO
15-20% ot obwiero ob6vbema byposbix paboT. ITn bypo-
Bbl€ KOMNaHWK:

— He umetoT HeobxoauMmoro Kosnuyectsa OypoBbix
CTaHKOB, KOTOPble CMOryT 06ecneynTb BbINOHEHMWE
NN3aHOBbIX 06bEMOB TEXHOIOMMYECKOTO BypeHuA.

— He MMelT NONHOKPOBHYKD COOCTBEHHYHO WH-
dpacTpykTypy, o0becneunBatoLlyto ONepPaTUBHYIO
OpraHv3aumMio  NPoPUNAKTUYECKMX W KanuTa/ib-
HbIX PEMOHTOB OCHOBHOMO W BCMOMOraTe/IbHOro
0bopyaoBaHNA, a TaKKe Heobxoaumbix Ana Oy-
PeHuA  BbICTPOM3HALIMBAIOLMXCA MHCTPYMEHTOB
¥ METANNNYECKUX U3AENNIA.

— He uMmelT cneuuanusnMpoBaHHyld TEXHONOTM-
yeckyto cayxby, Kotopas Obl onepaTMBHO aHa-
/IM3MpOBana, pearMpoBana M BHOCWMAA TEXHONO-
TMYeCKMe KOPPEKTUPOBKM Ha U3MEHEHUA YCNOBUM
bypeHusa.

— He uMmetoT COOCTBEHHbIX MAWMH.CTAaHUMI U che-
LLMASINCTOB-TEXHONIOTOB MO MPUrOTOBAEHUIO  Oy-
POBbIX PACTBOPOB OMNTUMAJIbHOTO KayecTBa C
TpebyeMbIMM NapaMeTpamu AN CNOKHbBIX YCN0BHUIA
bypeHusa.

— He 3aHMMalOTCA NOAFOTOBKOW COOCTBEHHbIX Ka-
[POB, @ KOMMJeKTauus OypoBbIX YCTAaHOBOK Ma-
WUHACTAaMX U MOMOLLHMKAMM  MALUMHMCTOB
OYpPOBbIX YCTAaHOBOK NPOM3BOAMTLCA 3@ CYET CAY-
YalHbIX CNELMANNUCTOB.

— He WMeT CKNafCKMX pPe3epBOB TOBAPHO-Ma-
TEPUaNbHbIX LEHHOCTEM HA MECAYHbIA  CPOK
ana  becnepeboitHoit paboTbl KOMMaHWM. Yka-
3aHHble MpPO6AEMbl  OCNIOXKHAT  KaYyeCTBEHHOE
BbINONHEHME 6ypoBbIX PaboT, 4TO B KOHEYHOM
uTore BAUAET HA NPOM3BOAMTENLHOCTb M CTabUNbL-
HOCTb YHKLMOHMPOBAHMA TE€0TEXHONOMMYECKOTO
nons.

[Apyrve bypoBble KOMMaHWK, Npu yvactum B KoH-
Kypcax Ha OypeHue M COOpYKeHME TEXHONOTMYECKMX
CKBaXXMH B TEXHWYECKOM, TEXHONOTMYECKOM, M TEM
bonee OpPraHM3aLMOHHOM NAaHe, He MOryT MOJHO-
LeHHO KoHKypupoBatb ¢ AO «Bonkosreonorman.
B cBA3M € 3TUM, KOHKypupytoLme BypoBble KOMNAHWK,
npu nposeaeHUn KoHKypcos Ha BypoBble paboTbl, A
nobeabl B KOHKypce, He 06OCHOBAHHO CHUKAIOT CTOM-
MOCTb 6ypeHnsA NOrOHHOrO MeTpa, @ 3a4acTyr 3aHUMa-
lOTCA OTKPOBEHHbIM AEMMNUHTOM. Bcé 370, B AanbHew-
Lem NP1 NpoBeaeHnn paboT no BypeHuto, Npu ycnosuu
NPU3HaHUA CTOPOHHEN BypoBoi KoMnaHWUK nobeauTte-
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competitive basis. Apart from «Volkovgeology»
other competing drilling companies partici-
pate in tenders for drilling and construc-
tion of technological wells.

Other competing drilling companies operating
in the market for technological construction
and exploratory well drilling services for «NAC
«Kazatomprom» JSC carry out about 15-20% of the
total volume of drilling operations. These drilling
companies:

— Do not have the required number of drilling
rigs that can ensure the implementation of
planned volumes of technological drilling.

— They do not have a full-blooded infrastructure
of their own, ensuring the prompt organization
of preventive and overhauls of the
main and auxiliary equipment, as well as the
necessary tools and metal products for drilling.

— They do not have a specialized technological
service that would quickly analyze, respond
and make technological adjustments to changes
in drilling conditions.

— Do not have their own clay stations and
technologists for the preparation of optimal
quality drilling fluids with the required
parameters for difficult drilling conditions.

— They do not train their own personnel,
and the rigging of rigs by machinists and
assistants to rig operators is done at the expense
of random specialists.

— They do not have stock reserves of inventory
for a month for the smooth operation of
companies. These problems complicate the
quality of drilling operations, which ultimately
affects the productivity and stability of the
geotechnological field.

Other drilling companies, with participation
in the Competitions for drilling and construction
of technological wells in the technical,
technological, and even more so organizational
plan, cannot fully compete with «Volkovgeology»
JSC. In this regard, competing drilling companies,
when conducting Drilling Competitions, to win
the Competition, do not unreasonably reduce the
cost of linear meter, and often engage in open
dumping. All this, in the future, when conducting
drilling operations, subject to the recognition
of a third-party drilling company as the winner
of the Drilling Competition, adversely affects the
fulfillment of planned volumes of drilling work,
and that more significantly affects the quality
of the drilled technological wells.

Thus, there are enormous risks that drilling
companies competing with «Volkovgeology» JSC,
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nem KoHKypca Ha BypeHue, OTpULATENBHO CKa3bIBAETCA
Ha BbINONHEHWUM NNAHOBbLIX 06beMOB BYpOBbIX PaboT, 1
yTO HONEe CyLLECTBEHHO CKA3bIBAETCA Ha KayecTse Mnpo-
OypEHHbIX TEXHONOTMYECKMX CKBAXKMH.

Takum 06pa3om, MMEKTCA OTPOMHbIE PUCKM, UTO
KoHKypupytowme ¢ AO «Bonkosreonorua» 6Gyposble
KOMMNaHWK, MPUCYTCTBYIOWME Ha PbIHKE ycayr no bype-
HUIO TEXHOMIOMMYECKMX CKBAXKMH U KOMMNAHWUK, KOTOPble
MOTYT Y4acTBOBATb B OKa3aHWM ycayr no bypeHuio Tex-
HONOTUYECKMUX CKBAXKMH, He cmoryT obecneynTb CBO-
€BPEMEHHOE M KauyeCTBEHHOe BbIMOAHEHWE PaboT Mo
obecneyeHnto nnaHoBblx obbemos MP ana ypaHozo-
ObIBalOLWMX NPEANPUATHUIA. ITO B CBOKO OYepesb nosse-
YET He BbINONHEHME NNAHOBbIX 06bEMOB A00bIYM YpaHa
M CpbIBY LOroBOPHbIX 00A3aTeNbCTB nepes, 3apybex-
HbIMWU NOTPEOUTENAMM YPAHOBOIO CbiPbA U HEraTUBHO
CKaxkeTca Ha Bbicokow penyTtaumm AO «HAK «Kasatom-
MPOM», 3aC/Y}KEHHOM 33 bonee Yem 23 NeTHUM CPOK.

Cnesyet OTMETUTb, YTO CTOPOHHME BypoBble KOMMaA-
HUWM HE HeCyT OTBETCTBEHHOCTb MO rapaHTUMHbIM 06-
3aTeNbCTBAM, NOC/E CAAYM TEXHONOMMYECKMUX CKBAKMH B
3KCM/yaTaUpMIo, a TaKKe He HEeCYT CTPOryto OTYETHOCTb
nepes, HAK «Kazatomnpom» 06 obbemax, cpokax, Le-
HOBOW MOAWUTUKE M KauyecTBe BbINONHAEMbIX OYPOBbIX
pabot. OTcyTCTBMUE KOHTPOAA CO cTopoHbl AO «HAK «Ka-
3aTomMnpom» 3a cobatoaeHNeM eIMHON TEXHUYECKON U
LLEHOBOW MOJIMTUKM MPUBOAMUT K HEPABHbIM YCIOBUAM
dyHKUMOHMpOBaHUA mexay AO «Bosnkosreonorna» u
HecnewuyuanmsnpoBaHHbiMmM byposbiMu Gpupmamu. Mo-
3TOMY 6blf10 Bbl LienecoobpasHo ANA YCTPAHEHUS YKa-
3aHHbIX Npobsem M 0bMeHa MONOKUTENbHBIM TEXHO-
JIOTMYHBIM OMNbITOM BYpPOBbLIX PAbOT, @ TaKKe Co34aHMA
PaBHbIX YC10BKI paboTbl mexay byposbiMmu prpmamu,
onpegenntb AO «BoskoBreosorua», Kak KOopAauHaToOpa
W reHepanbHOro noapaaYnka byposbix pabot AO «HAK
«Kasatomnpom».

Ha cerogHAWHWIA AeHb B LENAX HE AONYLeHUA Yobl-
ToyHoCTU ronoBHoro npegnpuatua AO «HAK «Kasatom-
npom» - AO «Bonkosreonorua», B 06nactu npounssoa-
CTBA BCEro Komnsaekca OypoBbiXx pPaboT HacTOATENbHO
BCTAeT M HAa3pesn BONPOC O NOBbIWEHWM TAPMPOB Ha TEX-
HoMorMYeckoe bypexue.

B uenom AO «Bonkosreonorua» TPaAWLMOHHO Be-
[ET NPOU3BOACTBEHHYID [AEATENbHOCTb  CTabUAbHO,
YCMELLHO, C eXXeroAHbIM pocTom 06bemMoB paboT, ¢ no-
CTOAHHbIM BHEAPEHMEM MHHOBALMIA U HOBbIX TEXHONO-
it bypeHua. Takum obpa3om, Ha HacToslee Bpems
konnektns AO «Bonkosreonorua», Bo rnase c lpeace-
patenem [pasnenunsa r-Hom Mongawm [.H. cnocobHo
pelaTb Ntobble 3a4aun B 061acTv ypaHOBOW reonorum,
Kak BHyTpu Pecnybavkm KasaxcTaH, Tak v 3a ee npege-
Namu.

Konnektns AO «Bonkosreonorma» ¢ ONTUMU3MOM
CMOTpWT B ByayLee.
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which are present in the market for technological
well drilling services and companies that can
participate in the provision of technological well
drilling services, will not be able to ensure timely
and high-quality work to ensure planned GPR
volumes for uranium mining enterprises. This, in
turn, will result in the failure to fulfill the planned
uranium production volumes and the disruption
of contractual obligations to foreign consumers of
uranium raw materials and will negatively affect
the high reputation of «NAC «Kazatomprom»
JSC deserved for more than 23 years.

It should be noted that third-party drilling
companies are not liable for warranty
obligations after putting technological wells into
operation, and also do not carry strict reports to
«NAC «Kazatomprom» JSC on the volume,
timing, pricing policy and quality of drilling work
performed. Lack of control on the part of «NAC
«Kazatomprom» JSC over the observance of a
unified technical and pricing policy leads to unequal
functioning conditions between «Volkovgeology»
JSC and non-specialized drilling companies.
Therefore, it would be advisable to eliminate
«Volkovgeology» JSC as the coordinator and
general contractor of drilling operations of
«NAC «Kazatomprom» JSC to eliminate the
indicated problems and exchange positive
technological experience in drilling operations,
as well as create equal working conditions bet-
ween drilling companies.

Today, in order to prevent unprofitableness
of the main enterprise of «NAC «Kazatomprom»
JSC - «Volkovgeology» JSC in the field of
the entire complex of drilling operations the
issue of raising tariffs for technological drilling is
urgently raised.

In general, «Volkovgeology» JSC traditionally
conducts production activities stably, successfully,
with an annual increase in the volume
of work, with the constant introduction of
innovations and new drilling technologies. Thus, at
present, the staff of «Volkovgeology» JSC headed
by the Chairman of the Management Board,
Mr. Moldashi D.N. able to solve any problems
in the field of uranium geology, both within the
Republic of Kazakhstan and beyond.

The staff of «Volkovgeology» JSC is optimistic
about the future.

KUbIPLUBIKTACTbI CEBIHAIHIH
NPOBJEMAJIAPbIH BAJTAMAJIbI
LELLY-YLL® CY3TIC]

Mongaawwu A.H., AcaHos H.C., Mywpanunos A.A.
«Bonkosreonorna» AK , Aamatbl, KasaxctaH

«Bonkosreonorma» AK kbin caibiH 6 500 - 7 000 »KyblK TEXHONOTUANbLIK YHFbIManap 6ypfblnangpl.
Bypfbinay yHfbiMacbl MYC TexHONOrMAnbIK cbi3bacbiHAafbl Herisri OybiH, Cy3ri @3 Ke3erimeH KebiHece
OHbIH TEXHMKANbIK Kaf4aWblH, AEMEK XepacTbl CiNTiCi3geHAipyaiH 6apnblk yAepiCiHiH TEXHONOTUACHIH
OenrinenTiH YHFbIMaHbIH, HEri3ri 31emeHTi 60bin Tabblnaabl.

YpaH KeHAepiH KepacTbl CinTici3AeHAipy ’KafoalblHAA CY3riNep KeHXap aWMaKTblH  OHIiMAi
KabaTblHbIH apanblifblHAA OpPHATbINAAbI KIHEe CinTici3geHAipineTin epiTiHainepaiH eHimai KabaTbiHa
(KYt0 YHFbIManapbl) epKkiH ©TyiH e, coHAal-aK KabaTTaH MeXaHWKanblK KOCnacbi3 eHiMAi epiTiHainepaiH
(copy yYHfbIManapbl) WbIFapblAyblH KamTamacbi3 eTefi. OHimai Kabattap KebiHece ca3gpl benwekTepai
)KoHe  Oalbipfbl  Tay-KEH  KbIHbICTapPblHbIH,  KapbOHATTbl  CbIHbIKTApblH  (JKTac, aneBponutep,
aneBpuUTTEp, TUNCTEP KaHe T.6.) KOCYMeH, ycaKk TYMipLWiKTi, opTawa TYMipWIKTi KymaapAaH ipi TyWipwikTi
Kymaapfa AeniH 6ipTeKci3 Kymabl KabaTTapmeH Kubicadpbl.

Cy3ri YHFbIMaHbIH, HEri3ri anemeHTi, KeneciHi benrinenai:

— YHFbIMaHbIH TEXHUKANbIK Kaf4aNbiH;

— XKepacTbl CinTicisgeHAaipyain, 6apbiK yAepiCiHiH TEXHONOTMACHIH.

Cy3rinep KypblNbIMbIH 33ipiey, OnapAbl YHFbIManapAa KypacTblpy JKoHe NalganaHy macenenepiHe
epeklwe KeHin beniHeai. Con cebenteH epacTbl CinTicisaeHAipy  KesiHAe  KONAAHbINATHIH
Cy3rinep KypblibIMbl }XaHe 0Napabl OpHATY MeH NaiganaHy Tacinaepi anTapabikTan anyaH TypAi. Cysrinepain
KYbICTbINbIFbI  KYOblpnapablH, MaTepuanbiHa 0alnaHbICTbl KaHe VYAKeH apanblkTa TeHcenin Typaabl
(5-30%). (KybicTbinblKk — KybblpablH, cy3ri GeniriHiH 6ykin 6eTiHe fgereH Ty CaHbliaynapbiHbIH ayAa-
HblHA KaTblHacbl). CaHplnaynapaplH, enWemaepi KaHe O0NapAblH apacbiHAAFbl KALWbIKTbIK KaHKaHbIH,
AMAMeTPi MeH MmaTepuanbiHa, YHFbIManapablH MiHAETiHe »KaHe 6HIMAI KabaT KbIHbICTAPbIHbIH He-
mece cy3ri cebiHAiHiH, Tyiipenwemaik KypambiHa OainaHbicTbl TaHAanagbl. MC KeH OpbIHAAPbIHAA
KONAaHbINATbIH OHreNeK TecinreH Kybbipabl cy3rinep KaHKanapblHbIH, Heri3ri Typaepi:

— ToT 6acnaiTbiH KYPbILUTAH KacanfaH Kybbipnap, AMameTpi, MMm. 76,114,127, 159
— DManbAaHfaH Kybbipnap, AnameTpi, Mm. 127,168
— MonunatuneH Kybbipnap, AMameTpi, Mm. 75, 110, 118, 140, 160
— [leHrenek caHplnaynapabiH, meawepnepi 2,3,5

KA®-118 KAHKA-AUCKIAI CY3TINEPI

KaHKka-auckini cysrinep (KAC) - 6yn nonusuuunxnopuati (MBX) KaHKaga (Kybbipaa) KuHanfaH
)KOHE KOHYCTbIK KWManbl KONAEHEH, CaKMHaNblK CaHblAaynap KypanTblH MOAMMEPAI MaTepuangapaaH
acanfaH Aamckinep uHafbl. Cy3rinep arpeccuBTiK 0pTafa, TEXHONOTUANbIK YHFbIMANApPAa KbIWKbIA
WofblpnaHybl 30 mMr/aAm® feitiHri TeXHONOTUANBIK KYKIPTKbIWKbINAbI epiTiIHAINepiH Cy3riney YiWiH epa-
CTbl YHFbIManblK cinticisgeHaipy (HKYC) kesiHae, onapabl pTYpAi TYWipWiKTi Kymaap 6onbin KepiHeTiH
eHiMAi KabaTTapAaH TapTy JKoHe aWgay KesiHae naipanaHyfa apHanfad. KAC TuniHaeri KaHka-
AUCKINI cy3rine AucKinep AeHrenek TecikTepi Hemece caHblnaynapbl 6ap Kybbipabl NOAMITUAEH KaHKafa
Tikenein Kuinegi. Cekuuanap 6ypaHgansl cysrinepai Kocagpl. [€OTEXHONOMMANbIK YHFbIManap, a4eTTe,
nanganaHy KoNoHHacbiMeH Bipre TyCipineTiH cy3rinepmeH abablKTanfaH.

KAC cy3rinepiH KeHiHeH KongaHy onapAblH 6acka KypblabiMAafbl Cy3rinepre KapafaHAa apTbiKlbi-
NbIKTapbIMeH KaTap bipkaTap Kemwiniktepi 6ap ekeHiH kepcetti. KAC cy3rinepiH KongaHyablH KeMLWIinik-
TepiHiH, 6ipi — KAC cy3rinepiH opHaTy Ke3iHAae Keneci }KyMbiC Ke3eHAepiH MiHAETTi TYPAE OpblHAAY KaXKeT:

— (@-320 MM feniH KeHelTy anmarbiH Xyprisy (PP3);

AdepHoe 0b6wecmeo KazaxcmaHa
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— BypFbinay KybbipaapbiH KyObIPCbIPTbI KEHiCTIKKE TYCipy;
— KMbIPLbIKTACTbl KBAPLTbI CEOIHAIHI CaTbin any aHe bypFbinay anaHbliHA KETKI3Y;
— cebiHAiHi *Kacay yWiH ruapoanesatopablH 6ap 60aybl, OHbI NakaanaHy;
— VHfbIMaFa KMbIPWbIKTACTbl CEOIHAI *KacayFa YaKbIT WbIFbIHAAPbI;
— cebiHaiHiH weryiH KkyTy (CLUK);
— KYObIPCbIPTbI KEHICTIKTIH LeMeHTTeNyi (LeM. CakMHa) KaHe LeMeHTTiH KaTyblH KyTy (LKK);
— TAXK eki Typi:
° KUbIPLWbIKTACTbI CEOIHAI YWiH CY3ri MaHbIHAAFbl aMMAKTbl KEHEWTY ayMaFblH Denriney ywiH KaBepHOMe-
TpUs;
° LEMEHTTI CAaKMHA aliMaFblHbIH apablfbiHbIH TEMNEPaTypanbiK benwerid 6enriney ywiH TepMOKapoTaX.

YHFbIManapabl Cany KesiHAE TEXHONOTrUANBIK KYMbICTApAblH OCbl  KewWeHiH Kyprisy KocbimLwa
WhbIfbIHAAPAbI Tanan eteadi, b6yn yYHFbIMaHbl Cany yakbiTblH KebenTedi, matepuangapiblH KOCbIMLA
WhIfbIHbI, OYypfblNay KaHe KOCANKbl Kypan-#abablKTbl NanganaHyfa WbIFbIHAAP OPbIH anagbl. MyHbIH
6api yHFbIMaHbI Cany KyHbIH apTTbipasbl }KaHe BypFbiaay KyMbICTapbIHbIH, OHIMAINIFIH TEMEHAeTeA,.

backapma Tepafacbl [.H. Mongawn mbip3a 6ackapatblH «Bonkosreonorna» AK  6Gacwbliibifbl
Oypfblnay KoHe YHfbIManap Cany canacblHAA KAaHAPTNanap, XaHa TEXHONOrMANAap MEH TeXHMKaHbI
eHriyre 6acTbl Ha3ap ayaapagbl. [acTypni Typae konpaHbinateiH KAC cy3rinepiHiH Kofapblga aTanfaH
KeMLLiNikTepiH eckepe oTbipbin, «Bonkosreonorna» AK-HbiH TEXHONOTUANBIK KbI3METi anfblHa OypFbinaHfaH
TEXHONOTUANDIK YHFbIMANapAblH, CanacblH TEMeHAeTnei, TeXHONOTUANbIK YHFbIManapabl Cany KyHbIH
TeMeHAeTy, Oypfblnay KYMbICTAPbIHbIH, GHIMAINITIH apTTbipy JKeHiHAe LlWewywi MiHAET, Tay-KeH-reo-
NOTUANBIK XKafgannapfa 6apbiHwa 6erimaenreH yTbiMabl Cy3ri KYPblabIMbIH 33ipaey MiHAETI KOWbINAbI.

Kasipri Tanaa KYC-Teri TeXHONOrMANBIK YHFbIMaNapAbl Cany ywWiH apTypAai TUNTEP MEH KypblnbiMaapaafbl
CY3rinepAaiH YyNKeH caHbl d3ipneHai. TeXHONOrMANbIK YHFbIMAaNapAbl Cany KesiHge KONAAHbINATbIH
Cy3rinep KypblibIMAapbiHbIH, anyaH Typai tuntepi — [JxoHcoH (Jonson), Stuva (LUTioBa) cuAKTbI WweTenge
WbIfapbinFaH cysrinep, Pecert eHaipywinepiHeH cy3rinep, KYP cy3rinepi. byn cy3rinepaid, 6apnbifbl
TEXHMKaNbIK TananTapfa Calikec Kenmeindi. MaHe onapablH KyHbl eTe ofapbl. Leten cy3rinepgin,
KYHbl OTaHAbIK OHAIpYWinepaiH cy3rinepiHii KyHblHaH 2 ece, KerWae 3 ece KaHe 0AaH acTam KOfapbl.
Cy3riHiH XOfapbl KYHbl TEXHONOTUANDIK YHFbIMaHbl CaNly KYHblHAH acagbl, byn Gypfbinay KyMbICTapbiHbIH
TUIMAiNiriH ~ TemeHZeTyre, an Keinbip KafganMnappa  TEXHONOTUANBIK  YHFbIManapabl  b6ypfbinay
)KoHe cany KesiHAe 3anangapfa anapbin COFYbl MYMKIiH.

[ypbIC TaHAaNFaH CY3Ti TUNI KeNeciHi KamTamachbI3 eTeai:

— VHfbIManapablH, kobanaHfaH AeOUTIHIH (KabblNAAFbILTHIFbIHBIK) TYPAKTbINbIFbIH;

— €H, TMIMAi KYpbINbIMAAFfbl CY TAaPTKbILWTAPAbI TaHAAYAbI;

— YHFbIMAHbIH, YIKEH XXOHAEY apanblK Ke3eHiH;

— YK9HEe OHblH, TOMEH KYHbIH.

TMiMmai KypbiabIMAafbl Cy3riHi TaHAAYAbIH HEri3ri enwemMwapTbl — eHiMAI KabaTTapablH, Tyhipenwemaik
Kypambl, AdnipeK aWTKaHAA, CY3riHi OpHANacTblpy KOCMAapAaHbiN TypfaH KabaTTbiH, 6OenweKTepiHiH,
6acbim ipiKTiniri. [e0OTEXHONOTUANBIK YHFbIMANAPAbIH, CY3ri' NepiHe Ae Keneci epeKkiie Tanantap Konbinaabl:

— XMMMUANbIK arpeccuBTi OpTasapfa KofFapbl 222/bIFbl.

«Bonkosreonorna» AK-mafbl TEXHONOrMANbIK Kbi3meT — BIXKTM (Bypfblnay oHe i3feyaiH KaHa Tex-
Honoruanapbl napTuackl), MYC KesiHAe KONAAHLINATBIH Cy3rinepre KeweHAi Tangay Myprisin, OHbIH
KONAaHYbl TEXHONOTUANBIK YHFbIMANapAbl canyaafbl GipkaTap TEXHONOTMANLIK ONepaumManapibl KOKKaA
WbIfapyFa MyMKIHAIK 6epeTiH eH, *Kapamabl TiMAi 6enimaenreH cysri KYpblibiMbIH 93ipaen, eHrisai.

Cy3ri KypblAbIMbIH TaHAAy MaCeneciH wewyai KeweHai Tangay HITUXKeCiHAE Cy3ri KYPblAbIMbIHbIH,
eH oHTauWnbl t™MNi — (YLL®) ambeban caHblnaynbl cy3ri TaHganabl. «Bonkosreonorna» AK BIXKTI,
KanTamacbliHAa SPTYPAi KUbIPLWbLIKTACTbl CeOIHAIMEH, TeXHONOrMAnbIK YHFbimanapabl YLW® cysrinepi-
MEH Cany TEXHONOTMACbIH 33ipaey KesiHA4e, Keneci Kyprisingi: KeH OpblHAAPbIHbIH, KEHCbINbICTbI-
PyLWbl WeriHAinepiHiH Tyhipenwemaik Tangay (MHKan, KaHxyraH, MoWbiHKYM, MbIHKYAbIK); KeHaep
MEH CbIMbICTbIPYLWbI KbIHBICTAPAbIH, CYy3y CMNATTamanapbiH Tangay (lWblfbiHenwWwey aepektepi 60WibIH-
Wwa); cynbl KabaTTblH rMAPOreoNornanblK KOPCETKILUTEPIH Tanday; KeHilTepaiH, rMOTEXHONOMUANbIK KaHe
reoNorMANbIK KbI3METTEPIMEH KeNiciNreH KypbliabIMAbIK-TEXHUKANbIK KyXaTTama MeH cbi3banap asip-
NeHAj; cy3rinepain Toxipmbeni naptuacel ganbiHAanAbl, caHbl — 154 gaHa.

ombeban caHblnaynbl cysrinep xep 6eTiHAE XMHaAKTanagbl KaHe YHFbIMafa AalblH Typae Tycipineai.
YHfbIManapAbl Kafana OPHbIKTbIPY angbiHaa, YLWI® cysriciHiH, KantamacblH anablH ana  eneHreH
KMbIPLWbLIKTACTbl CebiHAIMEH Hemece KeH OpPHbIHbIH KeHiHiH Tyhipenwemaik KypambiHa 6ainaHbl-
CTbl AuvameTpi 3 mMm-geH 5 mm-re pgeitiH Tyiipnepmer XHKM nonvatuneH TymiplwiktepimeH TOATbIPY
KepeK. TONTbIPY TbIfbI3AblNbIFbl OPTaK Kybbipapanbik KeHicTikTeH 90-95% Kypanabl. EPKiH KeHICTIKTiH,
bap 6onybl KeHxapfa Kancapnac KybbipapanblK KEHICTIKTEri TOATLIPFbIWTbIH, KeKe 6eniKTepiHiH
Y3Z4iKCi3 KO3fanyblHa MYMKiHAIK 6epeai. MyHAal KO3FanbiC KanTama Cy3riCiHiH 6eTiH ycaKTyMipai KYMHbIH,
Ca3/,bl-aNE€BPONUTTIK XKbIHbICTAP MeH TMNC 68IKTEePiHIH, *KanblCyblHaH Ta3apTbin Typaapbl.
Kantamagasbl 9pTypAi KMbIPLWbIKTACTbl cebiHaimeH ambeban caHbinaynbl cy3ridin, (YLULP) cunatramacsi:
1. ColpTKbl anametpi — 140 mm.
2. lwki anametpi — 90 mm.
3. buikTiri = 6ip cy3riHiH 2 meTpi.
4, Canmasbl — 6ip cy3riHiH 20-25 Kr XKyblK.
5. 9aetreri aybicnansl bypaHaa (MBX-aaH).
6. KblWKbIAFa TO3IMAI KMbIPLWbIKTACTAH HEMECe NoAU3TUAEH TynipwikneH (MKM) cebinai.

YW® cy3rici — b6yn apTypni AvameTpaeri eki KybblpAblH (noaumepni matepuangapfaH KacanfaH)
JKUBIHTbIFbI, TeCikTepi KybbipnapabiH, OYKiN CbIpTKbl OETiHe KacanfaH, OHbIH ilWiHAe AMAMEeTpPi eH YAKeH
@140*5 mm. (kanTama) Kybblp AuameTpi Kiwipek @90*8 mm Kybbipra OpHanacTbipbiafaH (KaHKa)
)KOHE NOoAMMepAni maTepuanfapaaH KacanfaH eKi TOKTATKbIW CaKWMHA XaHe TapTna mydTanap apKbibl
KaTaH OekitinreH. HatukeciHae Kybbipapanblk KeHicTiKk naWaa 6onagbl, ofaH apTypAi KOCbIMLIA CY3Fi
9NEMEHTTEPi — KEH OPHbIHbIH, KEHCbIAbICTbIPFbIW KbIHBICTAPbIHbIH, TYMipenweMAiK KypamblHa KapaWn,
KbILUKbINFA TO3IMAI KMbIPLWbIKTAaC HEMECE KUbIPWBIKTACTbI cebiHAire enikTenTiH 3 MM-4eH 5 mm-re geniHri
JPTYPAi Menwepaeri AeHrenek NiWiHAI NOAUITUAEH TYWipWiKTepi opHanacTbipbinagbl. KeH OpPHbIHbIH *bl-
HbICTaPbIHbIH TYMipenwWwemaik KypaMblHa KapaMl, Cy3riHiH KyOblpapanblK KeHICTiriH TOATbIPY YLWiH,
CaHblNaynap menwepi 2x2 MM eNeKTeH OTKi3inreH, Tyhipnep menwepi 3-5 MM, KblWKbIAFA TO3iIMAI KUbIp-
WbIKTAaC TaHAan anblHAbl. bip cy3rire AereH KuWbipWbIKTacC NeH NOAUITUNEH TYMipWiKTepiHiH ecen-
TeNreH Menwepi aHblkTanabl. bip cy3rire KubIpWwbiKTac WbiFbiHBI = 18,79 Kr., noauaTuneH Tywip-
WiKTePiHiH WoIfbiHbl 8,8 Kr Kypaabl. YL® cy3riciHiH KybICTbINbIFbI, CaHblAay enwemi 2 mm 6onfaHpa 24,53%

Kypanapl.

1 gpomocypem. YL® - 140/90

OHAIPICTIK CbiHAaynap Keneci KeH opbiHAAPbIHAA XKYpPrisingi:

— «betnak — Jana» BK XKLIC BB «HOxHbIA UHKaN» yy.;

— «KasaTtomeHepkacin-SaUran» BK KLUC «KaHxyfaH» y4. 139 6510k, 10 K 610K;

— «Optanblk» EK» KLUC BB «LleHTpanbHbit MbIHKYAYK» y4. 56 610K. 68 6/10K;

— «OpTanbik» KeH opHbl YL ®P-140/90 caHpinaybl 1,2 mm. @ 160/12 mm Toxipubeni ailaay KybbipaapbiMeH.
«BOCTOUYHBIN MbIHKYAYK» yd. 8 6NOK;

— «OpTanbik» KeH opHbl YLL®-140/90 caHpbinaybl 1,0 Mm. «BOCTOYHbIA MbIHKYAYK» Yu., «LleHTpanbHbIi
MbIHKYAYK» Yu.;

— «OpTanbik» KeH opHbl YLL®-140/90 eki KabaTbimeH caHbinaybl 1,0 Mm. «LleHTpanbHbI MbIHKYAYK» yY.;

— «Annak» MLWC BXB «MecyaHblit» y4., «OCEHHMI» yu., «Annak» KeH opHbl YW® — 140/90 caHbinaybl
1,0 mm. lMecyaHbI yyacKeci.

AdepHoe 0b6wecmeo KazaxcmaHa

nsk_kz_1993 ¥ nskassociation1993

2
=)
s
N
«
ihe
&
@
N
o
o
o




o
I
o
I
™
o
N
v
N
-
ol
2

WWW.NUCLEAR.KZ

WWW.NUCLEAR.KZ

YW® cy3riciHiH, eHAIPICTIK CbiHAaynapbl OH HITUMKEeNep KOpCeTTi — YHFbIManap Aebuttepi xobapa-
FboigaH 20-30% Xofapsbl, urepyre }KymcanatblH yakblT 20-30% KbICKapTbin4bl.

TeXHONOTMANBIK, YHFbIMANapAbl NanganaHy yAepiciHAe 0N1apAblH, MEeXaHWKANbIK KIHE XUMUANbLIK KOb-
MaTauMACbl OpblH anagbl. AfHM cebiHAiHIH, TYMiplWikTepi apacblHAa ©TKi3y apHanapbiH KillipenTeTiH,
TMAPaBAMKANbIK Kedeprinepai YAKeMTEeTiH KoaHe YHfbiManap AebuTiH asaiTtaTbiH Ty3inimgep naiga 6o0-
nagpl. [ebuTTi KannblHa KenTipy YWiH 9pTypAi KeHAey-KannblHa KenTipy MKYMbICTapbl Kyprisinesi.
XUMUANBIK 6HAEYAIH dpTYpAi Tacinaepi cnaKTbl PBP CTaTUKANbIK TYPAEpPiH XKYPridy KesiHAe KMbIPLbIKTACTbI
cy3rinepmeH, coHpai-ak YW®-meH yHfFbiManapAa anbiHaTbiH HaTuxenep Oipaei. [THEBMO KaHe
TMAPOMMNYALCTIK  ©eHAeYy, MNicneKkTey, KOMMPECCOpMeH anpay, TUAPOCOKKbINAp KongaHy, T1.6. PBP
TMAPOAMHAMMKANLIK TypaepiH kyprisreH Kesge YLWI®-HbIH  KypblibIMbIHbIH, - epeKweniri  cebenuwi
6onfaH apTbiKWbIAbIFbl 6ap. KMbIPLWbLIKTACTbl Cy3rife YHFbIMaHbl urepy 6apbiCbiHAA KMbIPLWbIKTACTbI
MaTepuanabl Tbifbl3 TOCEY Ky3ere acblpbliagbl.

XMMUANBIK  KOAbMaTauMaZa Keyek KeHICTIKTIH,  «bipiryi», COHbIH cangapblHaH Cy3riHiH,  ©TKi3y
KabinetTiri TemeHaeyi opbiH anagbl. YW cy3rinepinge coHgan pa yaepictep 6onbin katagpl. YW®
cy3ricinge, oapbip cekumacbiHaa (L$=2,0m) 60cC KeHicTiK bonfaHAbIKTAH cebiHAi maTepuanbl TiK
Ka3bIKTbIKTA  JKbIKY  MYMKiHAINi  KamTamacbi3  eTineai. CebiHAi  maTepuanbiHblH,  KO3fanbiCbl
HOTUXKECIHAE KeyeK KeHiICTiKTiH anTapAblKTaik camanbl Ta3apTblNyblH KaHe Cy3riHiH, eTKi3y KbinettiriH
apTTbipyAbl KaHe HaTuxeci peTiHge PBP Kypri3reH COH KWbIPLWbIKTACTbl Cy3rinlepMeH CanbiCTbipFaHaa
KOfapbinay [nebuTtep anyabl KamTamacbi3 €TeTiH KOJbMAaTaHTTblH, MeXaHWKanblk Oy3blaybl  OpbIH
anagbl. YW® cy3rinepiH HefypabiM cananbl Ta3apTy ©3 Ke3eriMeH KeHAeyapanblK alHaAbIMHbIH
YNKENTEHIH KaHe eHAipyre nanaanaHy WblfbIHAAPbIH a3afaHbIH KAMTamachI3 eTes,.

1. ColpmKbl #caHe iwki 6emiHde Hapeikmap, Kabelpwbikmap, Kysicmap, #all ke3beH
KepiHemiH bemeH KipiHOinep, mamepuandsiy bidbipay i3depiHe #on bepinmelioi.
Kaasinmaywe! KypandaH KAAFaH warbiH i30epee #con bepinmelioi.

2. bipikmipaiw 6enwexkmepdiy bypaHAacel mezic, KyblIcmapcbi3 #aHe OHbIH y30iKcizdiei

MeH bepikmieiH 6y3ambiH 6acka 0a akaynapcel3 60aybl muic.

. CaHblnayObiH eHi 12 mm.

. Cy3ei 6eame memnepamypacbiHOa 3USHObI XUMUSAbIK 3ammap WolFapmay Kepex.

. KM mydipnepiniy ynecmik canmarsl — 0,9 2/cm, #aansl caamarel — 8 Ke.

AN W

YI® @140x90 ambeban cy3aiciHiK cbi36acsi

COHbIMEH, KMbIPLWbIKTACTbl CebiHAiHIH, npobnemanapbiH 6anamansl wewy — YUW® cy3riciH KongaHy.
YW® cy3rinepiH KongaHy OeHTOrMAb3anapAbl KONAAHYMEH KyObIpCbipTbl KEHICTiKTI Tnapo-oKLwaynay
KYPri3y MyMKiHAiriH 6epeai.

YLD apTbIKLWbINbIKTAPbI:

Cy3riHiH oCbl KYPblAbIMbIH NaiAanaHy Ke3iHae Keneci XymbiCTap TyYpAepi *KOKKa WbIFapblaagpl:
1) KeH amarbiH @ 320 mm AeiliH KeHenTy.

2) PP3 keliH KaBepHOMETPHUA.

3) Cy3ri MaHbIHAaFbl aMMaKKa KMbIPLIbIKTACTbl cebiHai Kacay.

4) CebiHaiHiH weryiH kyTy (CLUK).

5) KybbIpchlpTbl KEHICTIKTIH, LemeHTTenyi (LlemeHTTi cakuHa).

6) LlemeHTTiH KaTyblH KyTy (LLKK).

7) LLleMeHTTi cakuMHaHbIH TeMNepaTypachiH }XaHE apablfbiH benriney ywiH TepMomeTpus.
8) KybblpCbipTbl KEHiICTiKKe bypFblnay KybbipnapbiH TyCipy.

BapAnblk aTanfaH KYMbICTapFa KYMCanaTbiH YaKbiTTbl KbiCKapTy — 36-48 B/cafat kypanapl. 2015-2018
blNAapAarbl 75 TaXKipnMbenik yHFbIMaHblH SKOHOMUKANbIK TUIMAINiri:

I Kyry =3 1 ¥Hf. x N =758 682 x 75 = 56 901 150 TeHre

MyHOa: 3 1 YHF. — Bip yHFbIMaFa 3KOHOMMKANbIK acep;
N — Taxipubenik yHfbiManap caHbl.

Cy3riHiH, aHa KypblAbIMbIH 33ipney TEXHONOTUANbIK YHFbIMAanapAbl Canyfa KYMCaNaTblH YaKbIT
WbIFbIHAAPbIH  a3aWTy, TEXHONOTUANbIK ONepauuAnapAblH YIKEH KONeMiH XOKKa wWbIfapy, MaTepw-
anfjapabl asanTy MeH YHemaey, TeXHONOTUANbIK, TeodU3UKanbIK KoHe OypFblnay Kypan-Kabablfbl
JKYMbICTAPbIH KOKKA LWblfapy ecebiHeH 3KOHOMMKANbIK TUIMAINIKTI faHa eMec, TeXHONOTUANbIK YHFbl-
Manapabl CanyablH MHHOBALMANDIK 94iCIH eHri3yai Kesaena,i.

«Bonkosreonorna» AK TEXHONOMMANbIK YHFbIManapabl Oypfbliay KaHe cany Kbi3MeTTepi HapblfbiHAAFbI
KaTaH 0oceKenecTik KafgalnapblHAa KaHa TEXHONOTMANAP MEH  KaHapTnanaphbl EHrizy Ma-
cenenepi *afblHaH Kewbacwbl 6onfaH KaHe conan kana bepesi.

AdepHoe 0b6wecmeo KazaxcmaHa
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ANNbTEPHATMBHOE PELLIEHME
TIPOBNEM
rPABUHOM OBCbIMKM -
OUNBTP YILID

Mongawwu A.H., AcaHos H.C.
AO «Bonkosreonorusa», Anmatbl, KazaxctaH

AO «BonkoBreonorusa» exerogHo 6ypuT nopsaaka
6 500-7000 TexHONOTMYECKUX  CKBAXKWUH.  bypo-
BaA CKBAaYMHA OCHOBHOE 3BEHO B TeXHONOrnye-
ckon cxeme [CB, B cBOK oyepenb, GuUAbTP ABAAET-
CA OCHOBHbIM 31E€MEHTOM CKBAMHbl, BO MHOIOM
onpefensaloWwmm e€ TeXHUYeCKoe COCTOAHME U, Cheso-
BaTeNbHO, TEXHONOIMIO BCEro NpoLecca NoA3emHOro
BbllenaymsaHua. pn noa3eMHOM BblILENAYUBAHMM
yPaHOBbIX pyA GUALTPbI YCTaHABAMBAIOTCA B MHTEPBane
NPOAYKTUBHOrO TOPWU30HTA NpPK3aboOMHOM 30HbI U
obecneynBatloT Kak CBOOOAHbIA NPOMYCK B MPOAYK-
TMBHbIA MAACT BbILLENAYMBAOLWMX PACTBOPOB (3aKay-
Hble CKBAXMHbI), TaK W WM3BJEYEHUE M3 NNacTa Npo-
[YKTUBHbIX PAcTBOPOB 6e3 MeXaHWYEecKUX NpumMecei
(OTKauHble CKBaXMHbI). [1POAYKTUBHbIE TOPU3OHTI
yalle BCero C/aralTcA HEeOAHOPOAHLIMM MNecyaHbl-
MU TOAWAMM OT TOHKO3EPHUCTbIX, CPeaHe3epHU-
CTbIX A0 KPYMHO3EPHWUCTLIX MECKOB, C BKAKYEHMEM
TAMHUCTBIX YacCTWL, M KapboHaTHbIX 06/10MKOB KO-
PEHHbIX TOPHbIX NOPOA (M3BECTHAKM, aANEBPOAWTLI,
aNeBpUTbI, TUNCbI U T.N.)

®UnbTP OCHOBHOM 31IEMEHT CKBaXKMHbI, ONPeAeNnsio-
Wun:

— TEXHMYECKOEe COCTOAHMNE CKBAXKMHDI;

— TeXHONOruIo BCero npouecca NoA3emMHOro BbilLe-

NaYnBaHuUA.

Bonpocam pa3paboTKM KOHCTPYKLMKU GUALTPOB, WX
MOHTaKa B CKBAXKMHAX U 3KCN/IyaTaumm yaenseTcs oco-
60e BHUMaHME. ITUM U MOXKHO OOBACHWUTL AOBO/ILHO
60onblIoe pa3Hoobpasne KOHCTPYKLMI GUALTPOB, NpU-
MeHAeMbIX NPY NOA3EMHOM BbILLENAYMBAHMM, @ TaKIKe
CrnocoboB MX YCTAHOBKM W 3KcnayaTaummn. CKBaXKHOCTb
GUNbTPOB 3aBMCUT OT MaTepuana Tpyb v Konebnertca B
Wwupokmx npeaenax (5-30%). (CKBaKHOCTb - OTHOLLEHME
NAOLWAAM NPOXOAHBIX OTBEPCTUIA KO BCeW MOBEPXHO-
CTM GUNbTPYtoLLEN YacTu Tpybbl). Pasmepbl oTBEPCTUM
W PaCCTOAHMA MEXAY HUMU BbIOMPAOTCA B 3aBUCUMO-
CTM OT AMameTpa M MaTepuana Kapkaca, HazHauyeHus
CKBaXXMH U rPaHy/IOMETPUYECKOr0 COCTaBa Nopog Npo-
[AYKTUBHOTO TFOPU30HTA WMAKM  PuAabTpytowwen obcebin-
KW. OCHOBHbIE TUMbl KapKacoB TPybYaTbix GpUALTPOB C
Kpyrnov nepdopaumen, NPUMEHAEMbIX Ha MECTOPOXK-
aenunsax MB:
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THE ALTERNATIVE SOLUTION
OF THE PROBLEMS
OF GRAVEL PACKAGE
— THE USF FILTER

Moldashi D.N., Asanov N.S.
Volkovgeology JSC, Almaty, Kazakhstan

The  “Volkovgeology” JSC annually drills
about 6,500-7,000 technological wells. The
borehole is the main link in the in-situ leaching
technological scheme, in turn, the filter is the main
element of the well, largely determining its
technical condition  and, therefore, the
technology of the entire underground leaching pr-
ocess. In case of underground leaching of
uranium ores, filters are installed in the
interval of the productive horizon of the
bottomhole zone and provide both free passage
of leach  solutions into  the reservoir
(injection wells) and extraction of productive
solutions from the reservoir without mechanical
impurities (pumping wells). Productive
horizons are most often composed of
heterogeneous sandy strata from fine-grained,
medium-grained  to  coarse-grained  sands,
with the inclusion of clay particles and
carbonate fragments of bedrock (limestone,
aleurolite, siltstone, gypsum, etc.)

The filter is the main element of the well, which
determines:

— the technical condition of the well;

— technology of the entire process of under-

ground leaching.

Particular attention is paid to the development
of filter design, their installation in wells and
operation. This can explain a fairly wide variety of
filter designs used in underground leaching, as well
as how to install and operate them. The filter
duty depends on the pipe material and varies
widely (5-30%). (Porosity - the ratio of the area
of the through holes to the entire surface of the
filtering part of the pipe). The dimensions of the
holes and the distances between them are
selected depending on the diameter and material
of the frame, the purpose of the wells and
the particle size distribution of the rocks of the
productive horizon or filtering sprinkles. The
main types of tubular filter cages with round
-perforation used in PV fields:

— Stainless steel pipes,

— TpyObl U3 HEPXKABEIOLLEN CTANN,
AVameTp, MM. 76,114,127, 159
— 3MaNMpPOBaHHbIe TPyObI,
AVAMETP, MM.
— MonnatuneHosble TpyObI,
AVNaMeTp, MM. 75, 110, 118, 140, 160
— Pa3mepbl KpyrbiX OTBEPCTMI
2,3,5

127, 168

KapkacHo-guckosble punbtpbl KAP-118

KapkacHo-guckosble  ¢unbtpel  (KOP) npeactas-
NAT cobon Habop AMCKOB M3 NMOAMMEPHBIX MaTepu-
anoB, CobOpaHHbIX Ha noausuHuAxnopuaHom (MBX)
nepdopnpoBaHHOM KapKace (Tpybe) M obpasytowmx
nonepeyHble KO/bLEBblE LIEAN KOHWUYECKOro Cceye-
HUA. OUAbTPbl NpeaHa3HayeHbl ANA UCMNONb30BaHUSA
B arpeccMBHOM cpeae, B TEXHOMOTUYECKMX CKBaXM-
Hax MpW MNOA3EMHOM CKBAMHHOM BbILLENAYNBAHUM
(NCB) mna oéwunbTpauum TEXHONOTUYECKUX CEPHO-
KUC/bIX PaCTBOPOB C KOHLUEHTPaLMei KUCNoTbl A0
30 mr/am3, npu nx 3a6ope 1 HarHeTaHWM B MPOAYKTUB-
HbIX TOPWU30OHTAX, MPEACTABAEHHbIX PA3HO3EPHUCTbI-
MU Neckam. B KapKkacHo-guckosom ¢uabtpe Tvna KAD
AMCKN OAEBAKOTCA HEMOCPEACTBEHHO Ha TpybuaTbii
NONMSTUNEHOBBLIN  KapKaC C KPYrmbIMM  OTBEPCTH-
aMmM uam  wenamu.  Cekumn  coeauHAT  GuabTpa
Ha pe3bbax. [e0TEXHONOMMYECKME CKBAXKMHDbI, KaK npa-
BUNO, obopyaytoT OWUAbTPamMKM, KOTOpble OMyCKAT
BMECTE C 3KCM/IyaTaLMOHHON KONOHHOWA.

MoscemectHoe npumeHeHne oéunstpos KAP no-
Ka3ano, YTO Hapady C MpeuMMyLLecTBaMu nepes,
GuNbTPaMM APYroi KOHCTPYKLMM Y HUX UMEeTca U
pas HefoctaTKoB. OAHMM W3 HeLOCTaTKOB MpuMe-
HeHna o¢unbtpos KAD ABnAetca 1O, 4TO NMpU yCTa-
HoBke ¢unbtpoB KAP Heobxogumo obAsaTenbHoe
NpoBeAeHME CNeayroLLMX 3TanoB paborT:

— nposefeHMe 30HblI  pacwupenus  (PP3) mo

?-320 mm.;

— CnycKk BypunbHbIX TPy B 3aTpybHOE MPOCTpPaH-
CTBO;

— npuobpeTteHme W AoCTaBKa Ha  OypoByto
NAOWA/KY rPaBMItHOM KBApLEBOW 0OCHINKMK;

— HanuuMe 1 UCNoab30BaHME TMAP03/1eBaToPa, AN1A
NPOBEeAEHNA 06CHINKK;

— 3aTpaTbl BpeMeHM Ha NPoBeAeHWE rPaBUIMHO 06-
CbIMKM CKBAKMHbI;

— OXMAaHua ocesaHus obebinku (000);

— LUeMeHTaumsa 3aTpybHOro npocTpaHCcTBa  (Lem.
KOMbLO) M OXMAAHWE 3aTBEepAeHUA LEeMeHTa
(O3L);

— nga suaa MC:

° KABEPHOMETPUA ANA ONPeseNeHUa 30Hbl pac-
WUPeHNs NpUPUNLTPOBOM 30HbI A/  rpa-
BUIMHOM 0OCbIMKK;

AdepHoe 0b6wecmeo KazaxcmaHa
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diameter, mm.
— Enameled pipes,
diameter, mm.
— Polyethylene pipes,
diameter, mm.
— Dimensions of round holes
2,3,5

76,114,127, 159
127, 168

75,110, 118, 140, 160

Frame-disc filters KDF-118

The frame-disk filters (CDF) are a set of disks
made of polymer materials assembled on a
perforated polyvinyl chloride (PVC) frame (pipe)
and forming transverse annular slots of
a conical section. Filters are intended
for use in an aggressive environment, in
technological wells with underground borehole
leaching  (in-situ leaching)  for  filtering
technological sulfate solutions with an acid
concentration of up to 30 mg/dm3, when they
are  taken and injected in  productive
horizons  represented by  different-grained
sands. In a frame-disc filter type KDF, disks
are worn directly on a tubular polyethylene
frame with round holes or slots.
Sections connect the filter on the threads. The
geotechnological wells, as a rule, are equipped
with  filters, which are lowered together
with the production casing.

The widespread use of KDF filters has shown
that, along with advantages over filters of
a different design, they also have a number
of disadvantages. One of the disadvantages
of using KDF filters is that when installing
KDF filters, it is necessary to carry out the
following stages of work:

— conducting an expansion zone (RRS) up to

@-320 mm;

— launching drill pipes into the annulus;

— acquisition and delivery of gravel quartz

dusting to the drilling site;

— availability and use of a hydraulic elevator

for dusting;

—time spent on gravel package of the
well;

— waiting  for  subsidence  of  package
(LLC);

— cementation of the annulus (cement ring)
and waiting on cement (WOC);

— two types of GIS:
o cavernometry to determine the expan-
sion zone of the filter zone for gravel
package;
othermal logging to determine the tem-
perature ingredient of the interval of the
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° TEPMOKAPOTaX /17 ONpeseneHns Temnepatyp-
HOTO MHrPeANEHTa UHTEPBaNA 30HbI LLEEMEHTHO-
ro KonbLa.

MpoBeAeHWe 3TOFO KOMMAEKCA TEXHONOMMYECKUX
paboT, MpU COOPYKEHWUM CKBaXKWH, TpebyeT aonon-
HUTENbHBIX 3aTPaT, YTO YBENWYMBAET BPEMA HA CO-
OpY)KEHME CKBAXKMHbl, MNPOUCXOAWUT AOMNONHUTENb-
Hblii pacxod, MaTepuanoB, 3aTpaTbl HA 3KCM/yaTaLuio
OypoBoro M  BCNOMOraTenbHoro  06opyA0BaHMA.
Bce 370 yBENMUMBAET CTOMMOCTb COOPYMKEHMA CKBAMKM-
Hbl U CHUXXAET NPOM3BOAUTENIbHOCTb BYPOBbIX PaboT.

Pykosoactso AO «Bonkosreonorna», BO MNa-
Be ¢ [lpegcepatenem [lpasneHua r-Hom Monga-
wv [O.H., yaenaetr nepBOCTeneHHOe BHWMaHUWe
BHEAPEHUIO WMHHOBALMM, HOBbIX TEXHONOTMMA M Tex-
HUKM B 00nacTM OYpeHWa M COOPYKEHWUA CKBAMKMH.
YyuTbiBaA BblLENEPEYMCNEHHbIE HEAOCTaTKUM  Tpa-
AMUMOHHO ucnonb3yembix ¢unstpo KAD, nepesn
TexHonormyeckon  cayxbon  AO  «Bonkosreono-
rma» 6blna NOCTaBNeHa 33gaya no paspabotke
PALMOHANbHOW  KOHCTPYKUMM  uabTpa, Hambonee
alanTMPOBAHHOW K TOPHO-FEONIOMMYECKUM YCNOBUAM,
peLwatoLen 3aaum No CHUXKEHUIO cebecToumocTu co-
OPY!KEHUA TEXHONOTMYECKUX CKBAMKMH, MOBbILIEHUIO
NPOW3BOAUTENBHOCTU BYpPOBbIX PaboT, 6e3 CHUNKeHUS
KayecTsa, NPObYpeHHbIX TEXHONOMMYECKUX CKBAXKMH.

B HacToAwee Bpems AN COOPYKEHWUS TEXHONO-
rMYeckux ckBaxuH npu MCB paspabotaHo orpom-
HOE KO/MMYeCTBO OWUIbTPOB PA3/IMYHbIX TWUMOB W
KOHCTPYKumit. Cpean pa3HOOOPasHbIX TUMOB KOH-
CTPYKUMI GUALTPOB, MCMONBb3YEMbIX NPU COOPYKEHWUM
TEXHONOTUYECKMX CKBAXKMH — QUALTPBI MMMNOPTHO-
r0O NpPOW3BOACTBA, TakMe Kak [IKOHCOH (Jonson),
Stuva (LLUTioBa), ¢uabTpbl OT NpoussoauTeneit Poc-
cun, KHP. Bce 3T ¢unbTpbl  HE COOTBETCTBYHOT
TeXHUYeckuM TpeboBaHMAM. Kpome 3TOro MmetoT
OYeHb BbICOKYHO CTOMMOCTb. CTOMMOCTb MMMOPTHbIX
GUNbTPOB BbIlEe CTOMMOCTM OUALTPOB OTEYECTBEH-
HbIX MPOW3BOAWTENEN B 2 pas3a, a MHOrAa B 3 pasa
n 6bonee. BbiCOKaa CTOMMOCTb ¢WALTPA MNOBbIWAET
CTOMMOCTb  COOPY)KEHUA TEXHONOMMYECKON CKBAXM-
Hbl, YTO ABTOMATMYECKM MONET MPUBECTU K CHUXKeE-
HUIO peHTabenbHOCTM bypoBbIX PaboT, a B HEKOTO-
PbIX Cy4asnxX K ybbITKam Npu BypeHUn U COOPYKEHUM
TEXHONOTUYECKMX CKBAKMH.

MpaBuNbHO BbIOPaAHHbIA TN  QuAbTpa obecne-
YMBaeT:

— CTabuNbHOCTb 3aNPOEKTUPOBAHHOrO AebuTa (npu-

€MUCTOCTM) CKBAXKMUH;
— BblbOp BOZONOABEMHMKOB Haubonee pauuo-
HA/IbHOW KOHCTPYKLMW;

— 6onblIoN MeXpeMoHTHbIM nepuog (MPL) ckBsa-
*KUHbI;

— HU3KYH CTOMMOCTb.
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cement ring zone.

For carrying out this complex of technological
work during the construction of wells re-
quires additional costs, which increases the
time for construction of the well, there is an
additional consumption of materials, the cost
of operating drilling and auxiliary equipment.
All this increases the cost of well construction
and reduces the productivity of drilling opera-
tions.

The management of “Volkovgeology” JSC, headed
by the Chairman of the Management Board,
Mr. Moldashi D.N., pays paramount attention to
the introduction of innovations, new technologies
and techniques in the field of drilling and well
construction. Considering the above-mentioned
shortcomings of traditionally used KDF filters,
the technological service of “Volkovgeology”
JSC was tasked with developing a rational
filter design that is most adapted to mining
and geological conditions, solving the problem
of reducing the cost of constructing techno-
logical  wells, increasing drilling  producti-
vity, without reducing quality of drilled techno-
logical wells.

Currently, a huge number of filters of various
types and designs have been developed for
the construction of technological wells at in-
situ leaching. Among the various types of filter
designs used in the construction of technological
wells are imported filters, such as Johnson
(Jonson), Stuva (Shtyuva), filters from manu-
facturers in Russia, China. All these filters
do not meet the technical requirements. In
addition, they have a very high cost. The cost of
imported filters is 2 times higher than the cost
of domestic filters, and sometimes 3 times
or more. The high cost of the filter increases
the cost of constructing a technological
well, which can automatically lead to a decrease
in the profitability of drilling operations, and
in some cases to losses when drilling and cons-
tructing technological wells.

A correctly selected type of filter provides:

— stability of the designed flow rate (injec-

tivity) of the wells,

— selection of the water lifts of the most rational

design,

— a long overhaul period (MRC) of the well

— low cost.

The main criterion for choosing a filter of
rational design is the particle size distribution
of productive formations, more precisely, the

OCHOBHbIM KpuTepuem AnA Bblbopa ¢uAbTpa pa-
UMOHAbHOW  KOHCTPYKUMM  ABNAETCA  rpaHyJomMe-
TPUYECKUI COCTaB MNPOAYKTMBHbIX NNAcTOB, TOYHee,
npeobnafaoan KpynHOCTb YacTuL, NaacTa, B KOTO-
POM MAaHUpyeTcA pasMecTuTb Guabtp. K dunbtpam
reoTeXHONOTMYECKUX CKBAXKMH NPeAbABAAOTCA TaK-
e cnegytolme cneuuduyeckme TpebosaHms:

— BbICOKaA XMMMYECKAA CTOMKOCTb K XMMMUYECKUM

arpeccMBHbLIM Cpeaam;

— JO0CTaTOYHAA MexaHW4YecKas NPOYHOCTb B YCIOBUAX
TOPHOrO [aBNAEHWUA U TMAPOAMHAMUYECKMX Harpy-
30K;

— cTabunbHana pabotocnocobHOCTb B Nepuog BCero
CPOKa 3KCMyaTaLym CKBAKMHbI;

— CKBAXXHOCTb OWNLTPOB A0/MKHA ObITb A0CTAaTOY-
Ha [19 NpOMycka HeobxoayMOro KO/MMYecTsa
pacTBoOpa B €AMHULY BPEMEHM, MpPU [0CTaToY-
HO MasnblX BXOAHbIX CKOPOCTAX W TMAPaBAMYEC-
KMX CONMPOTUBNEHNAX;

— «MeCKoBaHMe» GUbTPOB LOMYCKAETCA TOMbKO B Ne-
pUOA NPOBGHBIX M OMbITHBIX OTKAYEK;

— HEeBbICOKasA CTOMMOCTb ¥ NPOCTOTA U3TOTOBNEHUS.

TexHonoruyeckasa cnyxba, npeacrasneHHas B8 AO
«Bonkosreonorua» - MHTBuMM (Maptma HOBbIX Tex-
HOMOrMI BypeHMa WM NOMUCKa), NPOBeAA KOMM/EKC-
HbI aHanu3, ucnonb3yembix ¢wuabtpos npu [1CB,
paspabotana M BHeapuna Haubonee npuemne-
MY  PALMOHANbHYIO AAanNTUPOBAHHYK  KOHCTPYK-
uMto  dunbTpa, NPUMEHEHWE KOTOPOM MNO3BOMNO
UCKIKOYUTb LENbIN PAJ, TEXHONOMMYECKUX OnepaLmii
npu 6ypeHUM M COOPYKEHUM TEXHONOTMYECKMUX CKBA-
KUH,

B pe3ynbtate KOMMAEKCHOTO aHanM3a peLleHus
Bonpoca Bblbopa KOHCTPYKUuMM ounbtpa, 6bin Bbl-
OpaH Hanbonee ONTUMANbHbLIA TWUM  KOHCTPYKLMK
dunbTpa — yHMBepcanbHbIv Wenesoit duabtp (YLLD).
MHTBMMN AO «Bonkosreonorus», npu pa3paboTke Tex-
HOMOTUM  COOPYNKEHMA  TEXHONOTMYECKMX CKBAXKMH
dunbtpamm YUW®, ¢ pa3nuyHoi rpaBuiAiHOM 06CbIN-
KOM B KOXyXe, Obln MpOBeAEH: aHanAu3 rpaHynome-
TPUYECKOrO COCTaBa PyAOBMELLAIOWMX OTNONKEHUN
MecTopoaeHuii  (MHKai, KaHxyraH, MOMbIHKYM,
MbIHKYAYK); aHanAu3 QUALTPALMOHHBIX XapaKTepu-
CTUK py4 M BMeWawwmux nopog (No AaHHbIM pac-
XOLOMETPUM);  aHaNW3  MMAPOrecNorMYeckUx  na-
PamMeTpoB BOZLOHOCHOTO TOPW30HTa; pa3paboTaHa
KOHCTPYKTOPCKO-TEXHUYECKAA [AOKYMEHTauMa U yep-
TEXMW, KOTOpble BblAM COrNacoBaHbl C TEOTEXHONOMNYE-
CKMMMU U TEONOTUYECKUMU CAYKOAMU PYAHWUKOB; W3-
OTOB/NIEHA 3KCMEPUMEHTaNbHAA NapTUA QGUALTPOB B
Konmyectse — 154 wr.

YHuBepcanbHble  LieneBble  GuAbTPbI  cobupa-
OTCA Ha MOBEPXHOCTM 3eMIM U OMYCKAKT B CKBa-
*KMHY B rOTOBOM BWAae. [lepen 06CafKoW CKBaXKMH,
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prevailing particle size of the formation in
which it is planned to place the filter. The
following specific requirements are also imposed
on filters of geotechnological wells:

— high chemical resistance to chemical ag-
gressive environments;

— sufficient mechanical strength under con-
ditions of rock pressure and hydrodynamic
loads;

— stable performance during the entire life
of the well;

—the duty cycle of the filters should be
sufficient to pass the required amount of
solution per unit time, at sufficiently low
input speeds and hydraulic resistances;

— «sanding» of filters is allowed only during
trial and experimental pumping;

— low cost and ease of manufacture.

The technological service represented by
«Volkovgeology» JSC - PNDST (Party of New
Drilling and Search Technologies), after conducting
a comprehensive analysis of the filters used in
in-situ leaching, developed and implemented
the most appropriate rational adapted filter
design, the use of which allowed to exclude
a number of technological operations during
drilling and construction of technological wells.

As a result of a comprehensive analysis of
the solution to the choice of filter design, the
most optimal type of filter design was chosen
- universal slotted filter (USF). The PNDST
«Volkovgeology» JSC, while developing the
technology  for  constructing  technological
wells  with  UShF  filters, with  various
gravel package in the casing, the following
was carried out: analysis of particle size
distribution of  orebearing  deposits of
deposits (Inkai, Kanzhugan, Moyynkum, Mynku-
duk); analysis of the filtration characteristics
of ores and host rocks (according to flow
measurement); analysis of the hydrogeological
parameters of the aquifer; design
and technical documentation and drawings
were developed, which were agreed with
the geotechnological and geological services
of the mines; made an experimental batch of
filters in the amount of 154 pcs.

Universal slotted filters are collected on the
surface of the earth and lowered into the well
in a finished form. Before casing the wells, the
USF filter casing should be filled with pre-
screened gravel package or polyethylene granules
from HDPE with a fraction of diameter from
3mm to 5mm, depending on the particle size
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Koxyx ¢uabtpa YLLI® Hago 3anonHWTb 3apaHee OT-
CEeAHHOM TrpaBuMMHOM OOCLINKOM WAKM  MOAUITUAE-
HOBbIMM rpaHynamu u3 MHA ¢ ¢pakunen pua-
MeTpoM OT 3MM - A0 5MM., B 3aBUCMMOCTM OT
TPaHY0-METPMYECKOTO COCTaBA PYAbl MECTOPOXKAEHMA.
MnotHOCTb 3anonHeHus coctasnset 90-95% ot obule-
ro MeXTpybHOro npoctpaHctea. Hanunume csoboaHoO-
r0O NPOCTPAHCTBA [JAeT BO3MOMHOCTb MOCTOAHHOTO
ABMXKEHMA  OTAENbHbIX  YacTeM  HANoNHWTeNA B
MEKTPyOHOM NPOCTPaHCTBE, NPUMbIKatoLLE-
ro K 3abotw. Takoe pABWKeHuWe OygeT ouuwatb
MOBEPXHOCTb QUALTPA KOXyXa OT HaAUMAHUA Men-
KO3E€PHUCTOrO MEeCKa, [IMHUCTO-aNEBPOMTOBbIX MO-
POA, M TUNCOBbIX YacTeMn.

XapakTtepuctuka (YW®) yHuBepcanbHoro wene-
BOrO QUAbLTPA C Pa3NUYHON TPaBMIAHON OBCLINKOM
B KOXKYXe:

1. HapyHbit gameTp — 140 mm;

2. BHyTpeHHUi gruameTp — 90 mm;

3. BbicoTa — 2 MmeTpa 0aHOro ¢unbTpa;

4. Bec — npubnunsutensHo 20-25 Kr ogHoro GunbTpa;

5. NepexoaHas pe3bba 0bblyHas (13 MBX);

6. Obcbinka M3 KMCNOTOCTOMKOMO rpaBuA MAWM Mo-

AM3TUNEHOBOM rpaHynoi (MHA).

Ounbtp  YWL® npeactaBnser KomMbuHaumoo M3
ABYX TPyb (M3rOTOBAEHHbIX W3 MNOJMMEPHbIX Ma-
TEpPUanoB) pasHOro AMamMeTpa, C  HAHECEHHOM
Mo BCEM HApPYKHOM noBepxHocTM Tpyb nepdo-
paumen, M3 KoTopbix Tpyba OGonbwero auameTpa
(P140*5 mm. (KOKyX) pa3melleHa Ha Tpybe MeHb-
wero Auametpa P90*8 mm. (Kapkac) M ecTko 3a-
KpenneHa C MOMOLLbIO ABYX CTOMOPHbLIX KOMew W
CTANKHbIX MYQT, M3rOTOBAEHHbIX M3 MOJMMEPHbIX Ma-
Tepuanos. B pesynbtate yero, obpasyetca MexTpy6-
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distribution of the ore in the deposit. The filling
density is 90-95% of the total annulus. The
presence of free space allows the continuous
movement of individual parts of the filler in
the annulus adjacent to the bottom. Such a
movement will clean the surface of the casing
filter from sticking of fine-grained sand, clay-
siltstone rocks and gypsum parts.
Characteristic (USF) of a universal slotted filter
with various gravel package in a casing;
1. Outer diameter — 140 mm;
2. Inner diameter — 90 mm;
3. Height — 2 meters of one filter;
4. Weight - approximately 20-25 kg of one
filter;
5. Transition thread ordinary (from PVC);
6. Sprinkling made of acid-resistant gravel
or polyethylene granule (PND).

The USF filter is a combination of two pipes
(made of polymeric materials) of different
diameters, with perforations applied over
the entire outer surface of the pipes, of
which a larger diameter pipe is @140*5 mm.
(casing) is placed on a pipe of smaller diameter
@90*8 mm. (frame) and is rigidly fixed with two
retaining rings and shrink discs made of
polymeric materials. As a result, an annular
space is formed where various additional filter
elements are placed - acid-resistant gravel
or a round-shaped polyethylene granule,
of various sizes - from 3mm. - up to 5mm.
imitating  gravel package, based on the
granulometric composition of ore-bearing rocks of
the field. Based on the granulometric

®omo 1. YLL® - 140/90 / Fig.1 - USF — 140/90

HOe MNPOCTPAHCTBO KyAa MOMELLAETCA Pa3/IUYHbIN
[LONONAHUTENbHBIN  OUNBTPOINEMEHT — KWUCNOTOCTOM-
KA TpaBuii MAM NOAMITUNEHOBAA rpaHyna OKpy-
o GOopMbl, Pa3AMYHbIX Pa3MEpPOB — OT 3 MM.
- 00 5MM. MMWUTMpYOWWMX TPaBUitHYIO OOCBIMKY,
UCXOAA M3  TPaHY/IOMETPMYECKOrO COCTaBa  PyaoB-
MELWIAWmMX Nopos MecTopoxaeHus. Mcxopga w3

composition of the rocks of the deposit, acid-
resistant gravel was selected, with a grain size
of 3-5mm., sieved through a sieve with a
slot size of 2x2 mm., to fill the annulus of the
filter. The calculated amount of gravel and
polyethylene granules per filter was deter-
mined. The consumption of gravel per filter is

rPaHYyIOMETPUYECKOrO  COCTaBa  MOPOA,  MecCTo-
POXAEHMA BblOPaH  KUCNOTOCTOMKMIA  TpaBui, C
pasmepamn  QpakumMm  3-5MM., OTCEAHHbIM  ye-
pe3 CUTo C pasMepom LWenenm 2x2 Mm., ANa 3a-
NONHEHWUA  MeXTPYOHOE MpOCTPAHCTBO  dUAbTpa.
Bbino onpefeneHo pacyeTHoe KO/MYECTBO TpaBus
W MOAMITUNEHOBbLIX TPaHyn Ha OauH dunbtp. Pac-
X04 rpaBuA Ha oguH unabtp coctaBafeT = 18,79 kr.,
pacxod, MOAMSTUNEHOBOM [PaHyNbl Ha OAUH GWUALTP
coctasun — 8,8kKr. CkBaxHocTb unabtpa YLD,
npu pasmepe Wweam 2 mm. coctasnsaeT 24,53%.

Mpon3BOACTBEHHbIE WUCMbITaHMA OblAM NPOBEAEHDI
Ha CNeAyoLWMX MECTOPOXKAEHNAX:

— YBP TOO CN «betnak-fana» yuy. «kOxHbIA WUH-
Kain;

— YBP TOO «Kasatomnpom-SaUran» yu. «KaHxy-
raH». baok 139, baok — 10 K;

— YBP TOO «AN «Optanbik» y4. «LleHTpanbHbIii
MbIHKYAyK» bnok 56. bnaok 68;

— M-Hne «Optanbik»  YUW®-140/90 ¢ wenbio
1,2 mm. C 3KCNEPUMEHTA/NIbHbIMU  OTKAYHbIMM
Tpy6amun @ 160/12 mm. yu. «BOCTOUHbIN MbIHKY-
AyK», Bnok 8;

— M-Hne «Optanbik»  YUW®-140/90 ¢ wenbio
1,0 Mm. y4.«BocTOYHBIN MbIHKRYAYK», y4. «LleH-
TpanbHbI MbIHKYAYKY;

— M-Hue «OpTanblk» ¢ asyma apycamu YU O-
140/90 ¢ wenbio 1,0 mm.yy. «LleHTpanbHbIi
MbIHKYAYK»;

— YBP TOO «Annak» yu4. «MecyaHbiin», y4.«OceH-
HUNY;

— M-Hue «Annak» YL® - 140/90 c wenbto 1,0 mm.
YyacTok MecyaHbin.

Mpoun3BOACTBEHHbIE WCMbITaHWMA  PuabTpa YLD
NOKasann MNONOXKMUTENbHbIE pe3ynbTaTbl — AebuTbl
CKBAXXMH Bbllle NpoeKTHbIX Ha 20-30%, BpemAa Ha 0CBO-
eHue cokpaTunoch Ha 20-30%

B npouecce akcnayataumMm TEXHONOTMYECKMX CKBa-
KUH NPOUCXOAUT MX MEXaHMYeCKaa WM XMMUYecKas
KonbmaTauma. T.e. Mexay rpaHynamu o6CbINKM no-
ABNAOTCA 00pa30oBaHMA, KOTOPbIE YMEHbLIAT Mpo-
XOAHble KaHanbl, YBEMYMBAOT TMUAPABANYECKME CO-
NPOTMBNEHMUA W YMeHblaT AebUT CcKBaXkMH. [nA
BOCCTAHOB/MEHMA febuTa  NPOBOAATCA  pa3NnyHble
BUAbI PEMOHTHO-BOCCTAaHOBUTE/IbHbIX pabor.
Mpn nposefeHuMn cTaTMyeckux Buaos PBP, Ta-
KAX KaK pas/MyHble Cnocobbl XMMMUYecKoih 0b-
paboTkM,  Monyyaemble  pe3ynbTaTbl B CKBa-
MHAX C  TPaBUMHbIMKM  QUABTPAMKM, TaK M C
YIW® oanHakosble. [pu MCNoONb30BaHUM TUAPOAN-
Hamunyecknx snaos PBP, TakMx Kak MHEBMO M rmMAapo-
MMNyNbCHAA o06paboTKa, CBabMpPOBaHWE, NPOKAYKM
KOMMPECcopom, C NPUMEHEHWUEM TMAPOYAAPOB U T.A4.,
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= 18.79 kg., the consumption of polyethylene
granules per filter was 8.8 kg. the filter duty
of the USF, with a slot size of 2 mm. is 24.53%.

Production tests were carried out at the fol-

lowing fields:

— Management of chisel works LPP «Betpak-
Dala» JV, «Southern Inkai» section;

— Management of chisel works «Kazatom-
prom-SaUran» LLP, Kanzhugan section. Block
139, Block - 10 K;

— Management of chisel works LLP «Production
enterprise»  «Ortalyk»  section  «Central
Mynkuduk» Block 56. Block 68;

— Location «Ortalyk» USF-140/90 with a gap
of 1.2 mm. With experimental exhaust pi-
pes @ 160/12 mm. section «East Mynkuduk»,
Block 8;

— Location «Ortalyk» USF-140/90 with a gap of
1.0 mm. section. «East Mynkuduk», section.
«Central Mynkuduk»;

— Location «Ortalyk» deposit with two tiers
of USF-140/90 with a 1.0 mm gap «Central
Mynkuduk»;

— Management of chisel works LLP «Appak»
section. «Sandy», school «Autumny;

— Location «Appak» USF - 140/90 with a gap of
1.0 mm. section Sandy.

Production tests of the USF filter showed
positive results - the flow rates of the wells are
higher than the design ones by 20-30%, the
development time was reduced by 20-30%.
During the operation of technological wells,
their mechanical and chemical mudding occurs.
Those formations appear between the sprinkling
granules, which reduce the passage channels,
increase  hydraulicresistance and reduce the
flow rate of wells. To restore the flow rate,
various types of repair and restoration work are
carried out. When conducting static types
of RVR, such as various chemical treatment
methods, the results obtained in wells
with gravel filters, and with USF are the same.
When using hydrodynamic types of RVR, such
as pneumatic and hydro impulse treatment,
swabbing, pumping by compressor, using
water hammer, etc.,, USF has the advantage
due to the peculiarity of its design. In
the gravel filter, in the process of well de-
velopment, tight packing of gravel material is
carried out.

During chemical calcination, the pore space
is “overgrown”, and as a result, the filter
throughput decreases. In USF filters, the
same processes occur. In the USF filter, due to
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YUWP wmmeer npeumyliectso, 0bOycn0BNEHHOE 0CO-
OEHHOCTbIO €ro KOHCTPYKUMK. B rpaBuitHom ¢unbTpe,
B MNpoLecce OCBOEHWA CKBaXKMHbI  OCYLLECTBAA-
eTCA NNOTHAA YKNAAKA rPaBUAHOTO MaTepuana.

MpK XMMWYECKOM KOoNbMaTaLuWM NPOUCXOAMT «3a-
pacTaHve» NOPOBOTO NPOCTPAHCTBA, WM Kak cned-
CTBME CHMMEHMe NPOMNYCKHON CnocobHoCcTM dunbTpa.
B ¢wunbtpax YLD, npoucxoaaT Takue e npoLeccsl.
B ¢unbtpe YLU®, BBMAY HAanMuMA B KAXKAOW CEKLMK
(Lp=2,0 m) cBObBOAHOrO npoCTpaHcTBa, obecneyu-
BaeT BO3MOXHOCTb MNepemelLeHna MaTepuana o0b-
CbiMKM B BEPTUKANbHOW MAOCKOCTU. B pesynbra-
Te [BWXEHWA MaTepuana 06CHINKM  NpPOMCXOAUT
MHTEHCMBHOE  MEXaHWYecKoe paspylweHue  KoAb-
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the presence of free space in each section
(Lf=2.0m), it provides the possibility of moving
the dusting material in a vertical plane.
As a result of the movement of the dusting
material, intensive = mechanical  destruction
of the mud occurs, providing significant
high-quality cleaning of the pore space and
increasing the filter capacity and, as a result,
obtaining higher flow rates after the conduct of
RaR (repairs and reconstruction) compared
to gravel filters. Better cleaning of USF filters,
in turn, provides an increase in the overhaul
cycle and a reduction in operating costs for the
extraction of material.

Puc.2 Yepmexc yHusepcanbHo2o guasmpa YIL® @140x90 / Fig.2 — Scheme of the universal filter USF #140x90

MaTaHTa, obecneynBarollee 3HAYUTENBHYID — Kauye-
CTBEHHYIO O4YMCTKY MNOPOBOrO MNPOCTPAHCTBA W YyBe-
JIM4EHMEe NPOMYCKHOM cnocobHOCTM (uALTPA U Kak
cnepcteve, nonyyeHne 6Honee BbICOKMX  AebuToB
nocne nposeaeHua PBP no cpaBHeHMIO C rpaBuid-
HbiIMM  duAbTPaMK. bonee KayecTBEHHAA OYMCTKA
dunetpoB YLLU® B cBOlO oOuvepeab obecneuvBaet
YBEMYEHNE MEXPEMOHTHOTO UWMKAA U CHUXKEHWe
9KCNNYaTaLMOHHbIX 3aTPaT Ha A06bIYY.

Takum  00pa3om,  anbTepHaTMBHOE  pelleHue
npobnem rpaBMMHON OOCLINKM ABAAETCA npume-
HeHne Quabtpa YUW®. [pumeHenne GuabTPOB
YUW® paer BO3MOXKHOCTb NpPOBEAEHME T[UAPOU30-
NAUMM  3aTPYOHOTO MPOCTPAHCTBA C MPUMEHEHWEM
6eHTOrnnb3.

Mpeumywecrsa YL ®:

Mpn MCNoNb30BaHMM LAHHOM KOHCTPYKUMM GuabTpa
UCKOYAEeTCA CaeaytoLme Buabl pabor:

1) PacwmpeHwsa pyaHon 30Hbl o @ 320 mm.

2) KaBepHomeTpus nocne PP3.

Thus, an alternative solution to the problems
of gravel package is the use of a USF filter.
The use of USF filters makes it possible
to carry out waterproofing of the annulus using
bento-sleeves.

Advantages of USF:

When using this filter design, the following
types of work are excluded:

1) Expansion of the ore zone up to @ 320mm.

2) Cavernometry after RRZ

3) Gravel dusting of the filter zone.

4) Expectations of settling of dusting (E.S.D.).

5) Cementation of the annulus (Cement ring).

6) Waiting for cement to harden (WCH.).

7) Thermometry to determine the tempe-

rature and interval of cement. rings.
8) Drill pipe descent annulus space.

Reducing the time for all of the listed
works is 36-48 w/hour. economic effect of 75
experimental wells for 2015 - 2018:

3) MpaBuitHan 0bCbinKa NPUPUALTPOBON 30HbI.

4) OxunpaHua ocepganmna obebinkm (0.0.0.).

5) LlemeHTaumsa 3aTpybHOro npoctpaHcTea (LiemeHT-
HOE Ko/bLO).

6) OxunaaHue 3aTBepaeHma Lementa (0.3.L,).

7) TepmomeTpua Ana onpeaeneHns TemnepaTypbl u
WHTEPBAN LieM. KonbLa.

8) Cnyck bypuabHbIx TPy 3aTpybHOE NPOCTPAHCTBA.

CoKpalleHne BPEMEHWN HA BCe MEPEYMC/IEHHbIE pa-
60Tbl cocTaBnAlT 36-48 B/4acoB. 3KOHOMMUYECKMIA

The development of a new filter design
implies not only economic efficiency by reducing
the time spent on the construction of
technological wells, by eliminating the large
volume of technological operations, reducing
and saving materials, eliminating the work
of technological, geophysical and drilling
equipment, but also by introducing an advanced
innovative method of constructing techno-
logical wells.

9 Oua. =31 Cks. x N =758 682 x 75 =56 901 150 TeHre
E. Expect. = E 1 well. x N = 758,682 x 75 = 56,901,150 tenge

rae: 91CKB. — 3KOHOMMYECKUI IPPEKT Ha 1 CKBAXKMHY.
N — KONMYECTBO IKCNEPUMEHTANIbHBIX CKBAMMH.

3QPeKT 0T 75 3KCNEPUMEHTANbHbIX CKBAXMH Ha
2015-2018 roapbi:

Pa3paboTka HOBOM KOHCTPYyKUMM uAbTpa npea-
NONaraeT He TOMbKO 3KOHOMMYECKYo 3pdeKTus-
HOCTb 3@ CYET  COKPALLEHWA 3aTpaT BPEMEHM Ha
COOPYEHME TEXHONMOTUYECKUX CKBAXMH, 33 CYeT
UCKNloYeHna  bonbworo  obbema  TexHoNOrnye-
CKMX oOnepaLuii, COKpalleHMe M 3SKOHOMMUIO MaTe-
PUaNoB, WCKAYeHMe paboT  TEeXHONOTMYECKOro,
reopusmyeckoro u byposoro 060pyaOBaHUA, HO M
BHEAPEHWE NepeaoBoOro WMHHOBALMOHHOIO METOAR
COOPYKEHMA TEXHONOMMYECKUX CKBAXKMH.

AO  «BonKkoBreonorua», B  YCNOBMAX  XecCT-
KO KOHKYPEHLMM Ha pblHKE ycayr no OypeHuio
M COOPYNKEHMIO TEXHONOTUYECKUX CKBaXKMH, 6Obino
M ocraetca Jiuaepom B BONPOCax BHeApeHus
HOBbIX TEXHONIOTUI U MHHOBALWA.

AdepHoe 0b6wecmeo KazaxcmaHa
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where: E1 well. — economic effect per well.
N —the number of experimental wells.

The «Volkovgeology» JSC, in the conditions
of fierce competition in the market of
services for drilling and construction of tech-
nological wells, has been and remains the Leader
in the implementation of new technologies
and innovations.
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AHOHC MeXXAYHaPOAHbIX MEPONPUATUN

23-25 ceHTAbpA
Bropaa mexayHapoaHas HayyHo-npakTuyeckas KoHdpepeHumna «OXpaHa OKpyKato-
wei cpeabl U obpaLieHue ¢ pagMoaKTUBHbIMM OTXOA4aMU HaYYHO-NPOMbILLIAEHHbIX
LeHTpoB. BoiBoa 13 akcnayatauuu APOO»
Lesb KoHbepeHUMn — npeacTaBieHne n 0beysKaeHne HOBEMLLMX Pe3yIbTaToB Hayy-
HbIX UCCNEA0BaHNI U NPAKTUYECKUX AOCTUMKEHWUI B 06nacTi pa3paboTku 1 ycosep-
LIEHCTBOBAHMA CNocoboB nepepaboTKM TBEPAbIX U MUAKMX PaAMOaKTUBHbIX OTXO0B,
peabunuTaLmMm TePPUTOPUIA, 3aXOPOHEHMA PaAMOaKTUBHbIX OTXOA0B, obecneyeHns
6e30nacHOCTM XpaHW/NLL, PaMOaKTUBHbIX OTXO0B, PaAMO/IOrMYECKOr0 MOHUTOPUH-
ra v KOHTPOANA, BblIBOAA U3 3KcnayaTauum APOO.
NoapobHee: https://www.atomic-energy.ru/events/105403

6-8 oKTAbpA
MexayHapoaHasa KoHdepeHuuMa No BbiICOKOTeMNepaTypHbim peaktopam HTR 2020
MeayHapogHoe TemaTMYecKoe CoBelaHne Mo TEXHOMOTUAM BblICOKOTEMMepaTyp-
HbIX peakTopos (HTR 2020) aBnseTca eAUHCTBEHHON MEXAYHAPOAHOW KOHbEPEHLM-
€M, NOCBALLEHHOW BbICOKOTEMMEPATYPHbIM ra300X1aXKAaeMbIM PEAKTOPAM U TEXHO-
NOMUKN NPUMEHEHMA NPOMbILLIEHHOTO Tenna.
NoapobHee: https://www.atomic-energy.ru/events/104598

27-30 okTAbpA
XI Poccuitickaa HayyHas KoH¢epeHuua «PaguMaunoHHasa 3awuTta U paguauUoHHasA
6e30nacHOCTb B AAEPHbIX TEXHONOTUAX»

MeponpusaTtue byaeT nocssLLeHo oueHKe aocTurHytoro B 2016-2020 roaax nporpec-

ca B 0bnacTv obecneyeHms aaepHON 1 paamaLmMoHHoM besonacHocTu. B xoae pabo-

Tbl CEKLMI M NNEHAPHOTO 3aceAaHunsa KoHbepeHUMM NaaHnpyeTca obcyanTb TekyLwme

Pe3ynbTaThl U AOCTUKEHMA NO YETbIPEM TEMATUKAM:

1. PaguaumoHHas 6e3onacHoCTb.

2. PacyéTHble KoAbl Ana 060CHOBAHMA PaaMaLMOHHOM 3alLMTbl U PaAnaLMOHHON
6e3onacHocTw.

3. be3onacHOCTb Ha 3aBepLUAOLWMX CTAAMAX *KU3HEHHOIO LMKAaA - obpalleHue ¢ oT-
paboTaBWMM AAepHbIM TOMNAMBOM, PAAMOAKTUBHBIMM OTXoAamu, HesonacHoe
COAepKaHMe OCTAaHOB/IEHHbIX OOBEKTOB M WX BbIBOA, M3 3KCNayaTauuun. TpaHc-
NnopTMPOBaHME, XpaHeHue 1 nepepabotka OAT. NepepaboTKa, XpaHeHMe U 3axo-
poHeHue PAO.

4, Bonpocbl pagvauMoHHOM be3onacHocT B agepHon meanumnHe. CoBpemMeHHbIe
MeTOo/bl AAepPHON MeanumMHbl. MeanumHckoe obnyyeHme. be3onacHoCTb yCTaHo-
BOK AZlepHOM MeAMLUMHbI. [epcneKkTUBbI Pa3BUTUA AAEPHON MeANLIUHDI.

NoapobHee: https://www.atomic-energy.ru/events/101578

1-3 mapra
3-a MexayHapoaHasa KoHepeHLUa No reonorMyeckomy 3axopoHeHuio BAO
OdunumanbHbiii cant: https://www.daef2021.org/



