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Ocbl anTaga anenaep apaCb|Hp,a Kewwbac
bipkaTap GasAHgaManap, NaHenbAiK MikipTanactap MeH we6epnu< CbIHbINTApPbI OTTi. CnMKepnep KBa3MMeM-
NIEKETTIK CEKTOPAbIH, aTOM CaNaCbIHbIH XaHE XeKe BU3HECTIH aen kewbacwblnapbl 6onabl.

Ic-LwapaHbl awkaH KasaTomeHepKacinTiH, KOMMepLMA KeHiHaeri 6ac aupekTopbl dniwep TaikaHoB Komna-
HUA reHAePAIK TEHAIK KaFUAATTapPbIH YCTaHa OTbIPbIN, Bap/bIFbIHA TEH, MYMKIHAIKTEp 6epeTiHiH aTan eTTi.

«bi3 #ymoic bepywi pemiHOe aliendepdi bacwblabIK HaHe Xayanmel Aaya3eiMOapFa YcbiHyObl HaAFac-
mbIpa 0meipbIr, 63 0aMybIMbI3Fa KOCbIMWA CepriH anamei3», - fen atan eTTi on.

BipiHWi KyHi ce3 ceinereH cnukepnep o3 canacbiHAafbl Kewbacwbinap *koHe KasakctaH anengepiH WwabbiT-
TaHAbIPaTbIH yAri 60nbIN Tabblnaap!:
o Hypbaesa Ha3upa HypTyneykbibl, «Camypbik-KasbiHa» AK JKOHOMMKA KoHe KapiKbl eHiHaeri 6acKkapyLubl

AnpekTopbl, KasatomeHepKacinTiH AupekTopnap KeHeCiHiH myLeci;
o Onuesa Anbdua [aynetkannkpidbl, Samruk-Kazyna Trust aneymeTTik »kobanapabl 4aMbITy KOPbIHbIH 6ac AMPEKTOPbI;
o Axmyp3uHa J1a33aT HekceHbalKbi3bl, KAZENERGY agamu KanuTanabl AambITy JKOHIHAET aTKapyLLbl AYPEKTOPbI.

Ce3 ceineywinep «Camypbik-KasbiHa» YATTbIK 3/1-ayKaT KOPbIHbIH Kbl3MeTKepiepi MeH baclibinapbl Kypa-
MbIH/Zafbl KaHE SHEepreTMKa CEKTOPbIHAAfFbl aFbiMAafbl reHaepiK beny, reHaepnik TeHAKTI Kongay bafmapna-

AdepHoe obwiecmeo KazaxcmaHa

| Id: de Hwﬂm A P[]| l] ”

_ -aK eHipnepaeri
GipkaTap aneymeTTik obanap bOafbiTTanfaH anenaepaid peni Typansl antbin bepa;.
MaceneH, «Camypbik-Ka3biHa» TODObIHbIH, KbI3METKEPAEPi apacblHAa aWenaepain,
yneci — 28%, opta bybiH baclibinapbl apacbiHAa — 34%, ®ofapbl bacwbinbIKTa (Hac-
Kapmanap, AMpPeKTopaap KeHectepi, baiikay keHectepi) — 15%.

«KomnaHus 6acwolnbiFbiHOGrb! 3liendep yneciHin 1%-ra ecyi akmuemepoiy peHma-

benooinieiHiH 14%-ra, kanumandeiH — 25%-ra ecyiHe anbin Kenedi», — [yHnexy3inik
OaHKTIH MyHAalN aepekTepiH «CamypbiK-Ka3biHa» 3KOHOMMKA KaHE KapKbl KeHiHaeri
6ackapywwbl aupekTopbl Hasupa Hypbaesa kentipai. OHbIH, alTybIHIWa, Kop KasipaiH,
83iHae reHaepAik TeHAIKKe KON XKETKI3y ywwiH benceHai }Kymbic XKyprizyae: «CamypbiK-

Ka3blHa» TOM-meHemkepnep apacbiHAafbl anengepaid, yneciH 2023 xbinbl 20%-fa

xaHe 2030 Kbinfa Kapan 30%-fa AeiH apTTbipy MaKkcaTbiH Korabl. On ywiH Kop To-
ObiHAA anTbl aigaH bepi «reHaepnik TeHAIK» baFgapaamacsl Kysere acbipblnyaa, on
aien bacwobinapablH 6ackapyLWwbiiblk Ky3blpeTTEPIH AaMbITyFa baFbITTanfFaH».
«KazamomeHepkacinme 6i3 wewim kaboindayosiH bapneik deHeelinepiHoe aliendep
KewbacwblinbiFbl YWiH meH MyMKiHOIKmepOi KAMmamacsi3 ememis, — fen atan eTTi
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KasatomeHepkacinTiH HR KaHe aneyMEeTTiK KYMbIC eHiHAeri 6acKkapylwbl aupekTopbl f1a33aT KoxaxmeTosa.
Men myHOQl ic-wapanap KOMMAHUA Kbi3MemkepaepiHiH 6acKapyweinelK Ky3sipemmepiH 0ambimyra biKnan
emedi, 0n1ap0bl HAHA HeHicmepae WabbimmaHObIpaObl HaHE 6pWin MAKCammapra emyae bIHMAAaHObI-
padbi 0ern ceHeMiH».

2 Haypbi34a ic-lapafa KaTbiCyWwblapfa KOPNOPaTUBTIK OPTaNbiKTa XaHe Ka3aTOMeHepKacinTiH Kacino-
PbIHAAPbIHAA KYMbIC iCTEMTIH Ka3aKCTaHHbIH ypaH CanacbiHblH aMen-kewbacwbinapbl 63 Taxipubenepi
Typanbl anuTbin bepa;.

CnuKkepnep anenpepdiy, aToM CanacbiHAAFbl POANI, 0NapAblH, MYMKIHAIKTEPIH KEHEWTY KaHEe KOMNaHuAAa
YKYMbIC iCTeyre TaNaHTTbl }ac Kbi34apabl TapTy Typanbl 63 NikipaepimeH denicri.

«Kewbacwsl — 6yn 6areiHbiwmelnapdel meliHOalimelH #aHe ecmumiH, 6YKin KOMaHOQ ywiH ¥ayankepwi-
NiKkmi 63 MOUHbIHG anamelH #aHe 6yn 0ardbl HblIHbICbIHG balinaHbicmel emec, — aen atan oTTi Kasatom-
OHEPKICINTiH BHAIPIC XKeHiHAeri 6ac AMPEKTOPbIHbIH, M.a. DMA AKKONO0BA, ATOM XONAMHTIHAET eHOEK KONbIH
KacinopblHAapaAblH b6ipiHAe TeXHMK-TMAPOreonor nayasbiMbiHaH b6acTafaH. — JpuHe, KUubiH KyHOep 60a1a0bl,
6ipak MeH 63 OpHbIMOA eKeHiMOi myciHeMiH, An MeHiH MaHcanmelK xemicmizim 6i30iH canadarel Kbi3dapra
ynei waHe MymkiHOIK 60abin mabeinadsl. MeH KomaHOaHbl 6acKapa anamoeiH6IMObl #aHe 6i30iH Komna-
HUAHbIH KOWOacWbINbIK MO3UYUACLIH CAKMAn KanybliHA 63 yAecimOi KOCamelHbIMObI MAKMAH MYMAMBbIHY.

KoMnaHUAHBIH, 31eyMETTIK KyMbIC AenapTaMeHTiHiH gupektopbl HaHHaAT KoxarengumHa KasaTomeHepka-
CiNTiH, KOMNAHUA MeH canafafbl aMeNAepaiH, PeNiH Konaay KaHe HblFaluTy OOMbIHILG KaHAAM iC-KMMbIA Kacan
aTKaHbIH anTbin bepai. «XaaviKkapansik 3epmmeynepae calikec, Oupekmopaap KeHeciHoe aliendep Ksomacel
HeFypnbiM xofapel 6oaca, kewbacweolnbiK KacuemmepdiH yiinecimi coFypnbim waKcel 601a0bl #aHe benzini
6ip KomnaHuA0aFrel mayekendep mypansl myciHik apmaodsl. An 2017 winsl alieini McKinsey KOMNAHUACbIHbLIH
3epmmeyi mon-meHedxMeHmmezi aliendepoik yneci HeFypabIM #oFapel 601Ca, KOMNAHUAHbIH HaMuxenepi
COFYPAbIM HaKCbl 60nameiHbIH Kepcemmi», — aen 6enicTi aHHarT.

Kasipri yaKkblTTa aTOM XONAMHTi KbI3METKEepAEPiHiH, annbl CaHblHaH avenaepain yneci 18%-apl Kypangbl, byn
petTe baclublinap apacbiHaa aienaepait 22%-bl, 6ackapy opraHAapbiHbIH, KypambiHaa — 3%, CA/HC KypambiHaa
— 17%-4bl *KeHWMH Kypanasl. KomnaHuaga 6acwbinblKTafbl aWenaepai, YAeciH apTTbipy O60MbIHIIA KepCeTKill-
Tep benrineHai, myparepnep nyngapbl KanbiNTacTblpbliyAa, ONapAbl OKbITY HOMbIHLIA KOCMNAPAbl XKYMbIC KYpri-
3inyae. 24 anen bacwwbl «Camypbik-KasbiHa» AK reHaepnik TeHAIKTI Kongay bafaapaamacbiHa KaTbicaabl.

Keneci cnukep — «Optanbik «AM» XLWC OpTtanbik MbIHKYAbIK KeHilliHiH, TexHonoruacsl 6oibiHWa 6ac Ma-
MaHbl EneHa [okopuHa — HOO 6itipreHHeH KeMiH bipaeH eHAipicke Kymbicka Kengi. On annapaTiwbi-ruapo-
meTannypr 60nbin TaFamblHAANAbI, YAKeH b6inimi 6ap Toxipmbeni mMamaHZapAblH, eprep YKbIMbIHAA KYMbIC
icTeqj, copaH KeWiH webepaiH, KaZaMblH alHaAMbIN ©TiM, TexHonor 6onabl, Lex 6acTbifbiH aybICTbIPAbI, OHbIH,
KapamarbiHaa 90 ep agam 6ongpl, H6ipak 0N eTe KaKCbl KYMbIC iCTEAi KaHe apinTecTepiHiH KypMeTiHe ne bon-
Abl. «MeH dypeic barsimma xypin, He icmel anambiHbIMObI Kepcemmim. Toxcipube meopusdaH myndem e3zewe
601061, 6y MeHIH Kbi3blFyuwblablFbiMObl apmmelpdbl. MeH MexHUKAHbI, OHbIH KYPblAFbiCbiH meperipeK binzim
€n10i, K pb_l/_'lFbyldeH HYMbICbIH_yHemi mandar, oHmainel pexumoepdi maHoadsim, — aen benicTi EneHa.

: Y, YUbIMWblA YIHbIMOG feyy Ic. icmeoim, 6i3 bipee eHOipicmik npquecme;_)gi HAKcapmyFa ym-

t ~ "-.3..&;.5 T
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MblA0bIK. Ipinmecmepim — MblsbiM, KOPFAHbLIM, 040P MeH YWiH 3PKAWAH acKkap may».

«YM3» AK YpaH 3epTxaHacblHbIH, XeTeKLWi HKeHep-3epTTeyLwici fanvnHa lycakosa,
OHbIH KaCibW KbI3MeTi eHaipicTeri fbinbIMMeH 6aliNaHbICTbl, ON TiKENEeN KaTbiCaTblH
3aybITTbIH, bipereit }obanapbl Typanbl anTTbl.

«fblnbIMOa apKAWaH epekwe, i30eHimna3 adamoap #ymeic icmelidi. YM3 ypaH
3epmxaHacel KbiamemkepnepiHiv 70%-bl aliendep. dliendepee APHANFAH XUMUS
wolFapmawelnelk ac yli peminde. MeHiH oliimwa, aliendep wewim Kaboindayra
UKemOi ¥aHe HaKmbl, HaKMbl MiHOemmepdi wewyze dalibiH», - aeni lanuHa. — bizoe
epnep MeH aliendep ywiH 63 aneyemiH icke acelpy ywiH meH MyMKiHOikmep 6ap. bi3
03imi30i MbIHOAYbIMbI3 KepeK, 63imi30i pyxmapbl MbIKkmbl a0aMOapPMeH KopuiaybiMbl3
KepeK, 63 KOMAHOGHbI30bl KYPybIMbI3 Kepek, 83iMizee MaHbI30bl, epwin makcammap
KowbiMbI3 KepeK. CoHOali-aK, y30iKci3 binim any, aknapam any, oamy, b6inimiHi3di
KeHelimy, ynKkeH miH0emmepOeH KopeiKnay, «bya MyMKiH emec» den alimnay Kepex.
CoHOa 6api olidarbidali 601a0bI».

«E2ep adamHbiH binimee 0ezeH KywmapsbiFbl, OFGH ewHapce Kedepai 60amaliobl
HoHe 2eHOepiK hakmop MaHbI30bl emec», — Aen CeHAipai Onenaep KewbacwbibIfb
anTaNbIfbIHbIH, €H, Kac cnukepi ditrepim [ykeHb6aeBa. — EHOeK #016iMObI 2e0/102UA
#aHe eHdipicneH 6alinaHbICMbIPFbIM KeaemiHiH binzeHHeH KelliH kebi 6yn ep a0amMHbIH
IYMbICbI, MAFaH eme KublH 601ambIHbIH alimmel. MeH 63imHeH 6acKa ewkimae ewmeHe
Oanendezim Keamedi #aHe e3ime yHalimoiH Hapcede b6arbiMObl ColHayFa Maxcbyp 60s-
0biM. MeHiH MbIKmbl a0aM eKeHiMOi #aHe MeHiH KO/bIMHAH Ker Hapce KeaemiHiH
Oanendey Kepek 60a0b1». 2019 xbinbl AMMAK-Ka ITB TexHONOrbl 60/bIN }KYMbICKA Op-
HanacbIn, *KaHa 6inim meH Taxipnbe KMHaKTaFaH CalblH Kaciou WbiHAanbIn, byriHae
oWirepim batbic MbIHKYAbIK KEHiLWiHIH reonoruanbik 6enimi 6acTbifbIHbIH OpblHOacapsbl.

«ymbic paxam aKence, ci3 63iHi30i nalida akenemiH Kaxemmi adam pemiHoe
cesiHeci3. TypakmblsbiK, 601aWAKKA 0e2eH CeHiMOinik, mamy yHcbimM ¥ac MamaHOapFa
Kepek, — peni ourepim. — bizde manimeepnik uHCMUMymMbl HAKCbl OAMbIFaH: GFa
apinmecmep apkawaH e30epiHiH bara yemnec maxcipubenepimeH benicyze 0alibiH.
KacinopelH 0ambin Kenedi, #aHfbipmy npoueci y30ikci3 xeypin yamoip. MyHbiH 6api
Ci30iH KabinemmepiHizee ceHimOi 6onyra mMymKiHOiK bepedi. KubiHObIKmapOel xce-
Hin, 83 bemimeH HyMbiC icmey apKawaH KanaraH Hamuxce bepedi 0en olnalimbiH».

OpinTecTepiHi3aiH aHrimenepi cisai ecyre KoHe Aamyfa LWabbITTAaHAbIPATHI-
Hbl ce3ci3. OnapablH, ToxipnbeciHiH, apKacbiHAa AAPONbIK XONAMHITIH apbip aneni
AICTYpAi epnep WMHAYCTPMACbIHAA Tabbicka KeTyre 6onatbiHbiH bineai. OUTKeHi
«Ka3aTomeHepKacin» KoMnaHUAChI KbI3METKepAepAi binikTiniri ywin barananapl.

KomnaHusa aTom CanacbiHbIH aensepiH MakTaH TyTaZbl KoHEe 0N1apAbIH AaMy MyM-
KiHAIKTEPIH KEHeNTei, COHbIH, ilWiHAEe onapFa CbIPTKbI TAXKIPUOEHi KepceTy apKbibl.
CoHAbIKTaH anengep KewwbacwblnbiFbl anTabIFbIHbIH, KOPbITbIHALI KYHIHE 63 KbI3MeT
cananapblHAa *OFapbl KaCibu HaTUKeNepre KON KeTKI3reH anensep Wakblpbliagpl.

«AntbiHanmac» AK backapma myweci Maknan Hycinosa agam pecypcrapbl KeHiH-
Aeri 6ac AMpeKTopbI, aKeN afam MaHCcan caTbiCbiH Kanai ecipeTiHi Typasbl aiTbin bep-
Ai. Halyk Bank TpaH3akumanblk 6u3Hec genapTaMeHTiHiH aupekTopsl Myacim Aywato-
Ba KAPXKbI/IbIK 9/1-ayKaTTbl KAMTaMacbI3 eTyAeri avenaepain, peni Typanbl nikipimeH
BenicTi. Interteach KAMHMKaCbIHbIH, 6ac BacKapywbl auMpekTopbl AHap Mcaesa aiien
@3iHiH, pecypcblH Kanal yHempaeyre 60naTbiHbl Typasbl ©3 Ke3KapacblH YCbIHAbI.
Microsoft Kazakhstan KOMNaHUACHIHbIH TYTbIHYLbINAPMEH XKYMbIC KEOHIHAEr Heri3ri
AMPEKTOPbI, KYripy *apbICTapbIHbIH, OipHewwe AypKiH eHimnasbl TonkbliH Hypylesa
wapafa KaTbiCyLblNapFa 94ETTEH ThbiC KeHec bepai — Xyripy KewwbacLubl anenaiH ecin-
BPKeHAeYiIHe Kafall KeMeKTeCeTiHi Typabl TaKbIPbINTbl allblN aidTbin 6epa;.

LLIapaHbl yMbIMAACTbIPYLWbINAP den KelwbaclubiHbIH KanTanaHbac Taxipnbeci Typa-
Nbl 9HTiIMEHi 83 ay3blHaH ecTy eTe KYHAbI eKeHiHe CeHIMAl. Dienaep KewwbacLbiibifbl
anTanbIfbIHbIK, KOPbITbIHAbICHI OOMbIHWA apbip TbIHAAYWbI ©3iHe naiganbl Hapce
TanTbl KoHe AAPOAbIK XONAMHITIH apbip aveni KaHa MKeTICTIKTEp MeH KeHicTepre
WabbITTaHAbI.

«KazamomeHepkacin» YAK» AK
6acnaces Kbiamemi
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HEQENS
EHCKOIO /INAEPCTBA

1-3 mapra B Kasatomnpome npowna Hegens
YKEHCKOro InZepcTea. IT0 CTaBLLEE YXKe TPpaguLm-
OHHbIM ANl aTOMHOTO XO/NAWHIa MeponpuATUe
HaLeNeHo Ha pacKpbiTMe nNpodeccUoHanbHOro
¥ IMYHOCTHOTO NOTEHLMANA XKEHLMH, paboTaio-
wux B Kasatomnpome, U yKpenaeHue ux poiu B
peweHnn 3HaUMMbIX ana KomnaHum 3agau.

6@4

B xone 3Toi Hesfenu coCToANCA PAL, BbICTYNNEHWUN,
NaHeNbHbIX AUCKYCCUIA M MACTep-KNaccoB, NOCBALLEH-
HbIX BONPOCAaM CTAaHOBNEHMA U NPOABUXKEHUA nuaep-
CTBa Cpeau XeHWMH. Cnukepamu BbICTYMUAN KeH-
WWHbI-AMAEPbl U3 KBA3UTOCYAapCTBEHHOrO CEKTOPa,
aTOMHOM OTPACAM U YacTHOro busHeca.

OTKpbiBaA MeponpuATMe, TNaBHbIN aupekTop Ka-
3aToMnNpoma no Kommepumu Anuwep TalKaHOB OT-
MeTuA, 4To KomnaHua npepoctaBifeT paBHble BO3-
MOXHOCTU [ANA BCEX, NPUAEPNKMBAACL MNPUHLMMNOB
reH4epHOro paBeHCTBsa.

«Mbl, Kak pabomodamens, noay4um O0MNOAHU-
mesnbHbIU UMMYALC 8 C80eM pa3sumus, nNpPoooamas
8bI08U20Mb HA PyKOBOOAWUE U 0meemcmeeHHble
00AHHOCMU HEHUWUH», - NOAYEPKHYA OH.

BbicTynuBlUME B NepBbI AEHb CMMKEPbl ABAAKOTCA
nnaepamm B cBoen chepe M BAOXHOBAAIOWMM NPUMe-
POM ANA KeHWMH KasaxcTaHa:

o Hypbaesa Hasupa HypTyneyoBHa, ynpaBastoLiuii
LMPEKTOP NO 3KOHOMMKE M PuHaHcam AO «Cam-
pyK-Ka3sbiHa», yneH CoseTa AupeKTopos Kasatom-
npoma;

o ApgueBa Anbdua [aynetkannesHa, reHepasibHbIi
avpektop ®oHAa pas3BUTUA COUMANbHBIX NPOEK-
T0B Samruk-Kazyna Trust;

o Axmyp3uHa /1a33at HKekceHbaeBHa, UCNOAHUTENb-
HbI1 LMPEKTOP MO Pa3BUTUIO YENOBEYECKOTO Ka-
nutana KAZENERGY.

BbicTynatowme pacckasanm o TeKyLem reHAepHOM
pacnpefeneHnn B coctaBe pPaboTHMKOB M PYKOBOAM-
Tenen ¢oHAa HaumoHanbHoro bnarococtoaHuna «Cam-
pyK-KasblHa» 1 B SHEPreTMYeCKOM CEKTOpe, MPorpam-
Me MO MoALEep)KKe TeHAEPHOr0 PaBEHCTBA M MyTAX
LOCTMXKEHMA reHaepHoro 6anaHca, a TaKKe 0 posu
JKEHLUMH, Ha KOTOPbIX HAnpaBAeH PAL COLMANbHbIX
MPOEKTOB B pPerMoHax. TaK, [ONA KeHLWMH cpean Co-
TpyaHuKoB rpynnbl «Campyk-KasbiHa» — 28%, cpeau
pyKoBoAuTenen cpeaHero 3seHa — 34%, B BbICLUEM pPY-
KOBOZCTBE (NpaBneHus, COBETbI AMPEKTOPOB, Habto-
faTenbHble coBeTbl) — 15%.

«Pocm 0onu MeHWUH 8 pykosoocmee KOMMNAHUU

WOMEN’S
LEADERSHIP WEEK

A Week of Women’s Leadership was held in
Kazatomprom on March 1-3. This event, which
has already become traditional for the nuclear
holding, is aimed at revealing the professional
and personal potential of women working in
Kazatomprom and strengthening their role in
solving important tasks for the Company.

During this week, a number of speeches, panel
discussions and master classes devoted to the forma-
tion and promotion of leadership among women
took place. The speakers were female leaders from
the quasi-public sector, the nuclear industry and pri-
vate business.

Opening the event, Kazatomprom’s Chief Director
for Commerce Alisher Taizhanov noted that the Com-
pany provides equal opportunities for everyone,
adhering to the principles of gender equality.

“We, as an employer, will get an additional impe-
tus in our development by continuing to nominate
women to leadership and responsible positions,” — he
stressed.

The speakers who spoke on the first day are leaders
in their field and an inspiring example for the wo-
men of Kazakhstan:

o Nurbayeva Nazira Nurtuleuovna, Managing Direc-
tor for Economics and Finance of Samruk-Kazyna
JSC, member of the Board of Directors of Kazatom-
prom;

o Adieva Alfiya Dauletkalievna, General Director of
the Samruk-Kazyna Trust Social Projects Develop-
ment Fund;

o Akhmurzina Lyazzat Zheksenbaevna, Executive Di-
rector for Human Capital Development of
KAZENERGY.

The speakers spoke about the current gender
distribution among employees and managers of
the National Welfare Fund “Samruk-Kazyna” and in
the energy sector, the program to support gender
equality and ways to achieve gender balance, as well
as the role of women, who are targeted by a number
of social projects in the regions. Thus, the share of
women among the employees of the Samruk-Kazyna
group is 28%, among middle managers — 34%, in the
top management (boards, boards of directors, super-
visory boards) — 15%.

“An increase in the share of women in the company’s
management by 1% leads to an increase in return on
assets by 14%, capital by 25%,” — Nazira Nurbayeva, Ma-
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Ha 1% eedem K pocmy peHmabenbHOCMU AKMUBOS
Ha 14%, kanumana — Ha 25%», — Takne AaHHble Bce-
MUPHOrO BGaHKa 03By4Mia YNpPaBAAKOWMIA AUMPEKTOP
«Campyk-Ka3blHa» MO 3KOHOMWKE U PuHaHcam Ha-
3upa Hypbaesa. Mo ee cnosam, PoHp, yKe ceryac Be-
[ET aKTUBHYI PaboTy ANA AOCTUNKEHMA TeHAEPHOrOo
paBeHcTBa: «Campyk-KasbiHa» nocmasun uyenb yee-
AU4UMb 00110 HEHWUH cpedu mon-meHedxepos 00
20% 6 2023 2. u 0o 30% — k 2030 200y. [na smozo
8 epynne ®oHOa yxe non200a peanusyemca npoe-
pamma «[eHOepHoe paseHcMeo», HayeneHHaA Ha pas-
gumue ynpasneHYecKux KomnemeHyul eHujuH-py-
Kogodumeneii».

«B Kazamomnpome mbl obecrie4usaem pasHole 803-
MOXCHOCMU 015 }EHCKO20 1UOepCmed Ha 8cex yPOoBHAX
NPUHAMUA peweHul, — NoAYEePKHYNA YNPaBAAIOWMM
avpektop Kasatomnpoma no HR v coumanbHon pa-
6ote /1a33at KoxkaxmeTosa. — A sepro, Ymo nodobHeole
meponpuamua bydym cnocobcmeosames
passumuto ynpassneHyeckux KommnemeH-
yuli pabomHuy KomnaHuu, 800XHO8AM UX
Ha Hosble nobedbl U MomuBUpytom Ha 00-
cmueHue ambuyuo3sHeix yenel».

2 MapTa O CBOEM OMbiTe YYaCTHUKAM
MEPONPUATUAA PACCKA3a/IN KEHLLMHbI-N-
Aepbl ypaHoBoi oTpacaun KasaxctaHa, pa-
boTatoLLme B KOPNOPATMBHOM LiEHTPE U Ha
npeanpuatnax Kasatomnpoma.

Cnvkepbl NOAEAUANUCH CBOUMU MHEHU-
AMU O PONU KEHLLMH B aTOMHOI OTPaC/u,
0 PacCLUMpPEeHUN UX BO3MOMKHOCTEW U NpU-
B/IEYEHUN TANAHTAMBLIX MONOAbIX AEBY-
ek ana pabotbl B KomnaHum.

«/ludep — amo mom, Kmo caywaem u
cAblwuUm nodYuHeHHblX, bepem Ha cebA
0meemcmeeHHOCMb 30 8C0 KOMAHOY, U
amom HaeblK He 3asucum om 2eHoepa,
— OTMeTWNa U.0.FNaBHOro AupekTopa Ka-

3aTOMNPOMa NO NPOM3BOACTBY AnnA AKXONOBA, Ha-

YMHABLLAA CBOW TPYA0BOM NyTb B aTOMHOM XONAMHTE C
BO/IKHOCTM TEXHWKA-TMAPOreonora Ha OA4HOM M3 Npesa-
npuatnii. — KoHevHo, bbisatom OHU, Ko20a msaxmeno,
HO A 0CO3HAI0, YMO HAXOXYCb HA CBOEM mecme, a MOl
KapbepHbil ycrex A8aaemca NPUMepom U 803MOMHO-
cmeoto 005 O0esyweK Hawell ompacau. A oyeHb 20p-
HYCb MeM, Ymo y MeHA Nosay4aemca 8ecmu KOMaHOy
U 8HOCUM®b ¢80l 8KM1Aa0 8 Mo, Ymobbl Hawa KomnaHuA
COXPAHANG C8OU AUOEPCKUE MO3UYUUY.

[VpekTop AenapTaMeHTa No couuanbHon pabote
KomnaHnuu MaHHaT KoxarmaamHa pacckasana, Kakue
AencTBMA npeanpuHUMaeT Kasatomnpom no noa-
AEPKKE U YKPENNEHUIO PO/IU KEHLMH B KomnaHuu K
oTpac/u.

«C02M1aCHO ~ MeXCOYHAPOOHbIM  UCCAe008AHUAM,
yem BblE KBOMA HEHWUH 8 coseme OUPEKMOpos,
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naging Director of Samruk-Kazyna for Economics and
Finance, announced such data from the World Bank.
According to her, the Fund is already actively wor-
king to achieve gender equality: Samruk-Kazyna has
set a goal to increase the share of women among top
managers to 20% in 2023 and to 30% by 2030. For
this purpose, the Fund’s group has been implemen-
ting the “Gender Equality” program for six months,
aimed at developing the managerial competencies of
female managers.”

“At Kazatomprom, we provide equal opportunities
for female leadership at all decision-making levels,” —
emphasized Lyazzat Kozhakhmetova, Kazatomprom’s
Managing Director for HR and Social Work. — | believe
that such events will contribute to the development of
managerial competencies of the Company’s female
employees, inspire them to new victories and moti-
vate them to achieve ambitious goals.”

On March 2, female leaders of Kazakhstan’s uranium
industry working in the Corporate Center and at
Kazatomprom enterprises told about their experien-
ces to event participants.

The speakers shared their views on the role of wo-
men in the nuclear industry, on expanding their
opportunities and attracting talented young girls to
work in the Company.

“A leader is someone who listens and hears su-
bordinates, takes responsibility for the whole team,
and this skill does not depend on gender,” — said Aliya
Akzholova, Acting Chief Director of Kazatomprom
for Production, who began her career in the nuclear
holding as a hydrogeologist technician at one of
the enterprises. — Of course, there are days when
it’s hard, but | realize that | am in my place, and my
career success is an example and an opportunity for
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mem ny4we coyemaHue AudepcKux Kayecme u 60sb-
we MoHUMQHUA puckos 8 OaHHOU KoMnaHuu. A uc-
cnedosaHue, nposedeHHoe u3secmHol KomnaHuel
McKinsey e 2017 200y, noka3asno, Ymo 4em 8blie
00118 WEHWUH 8 mon-meHeOXMeHme, mem ay4ue
pe3ynbmamel KOMAGHUUY, - NOAENNANCH HKaHHaT.

B HacTosALLee BpemMaA A0NA KeHLMH OT 06LLero Ync-
Na pabOTHMKOB aTOMHOrO XonAuMHra coctasnset 18%,
npv 3TOM cpean pykosoauTenen 22% MKeHLWWH, B Co-
CcTaBe opraHoB ynpasneHua — 3%, B coctase C/HC
— 17%. B KomnaHuu ycTaHOBAEHbI NOKa3aTenn no no-
BbILEHMIO [O/W KEHWMWH B PYyKOBOACTBE, dopmu-
PYHOTCA NyAbl NPEEMHWUKOB, MPOBOAWUTCA NAAHOMep-
Haa pabota no ux obyyeHMto. 24 KEHLLMHbI-PYKO-
BoauTena yyacteytot B nporpamme AO «Campyk-Kasbl-
Ha» No NoAAep}KKe reHAepHOro paBeHCTBa.

Cneoylowmin cnukep — [NaBHbIM CNEUMANNUCT MO
TeXHONOrMN pyaHuka LeHTpanbHbli Mbinkyayk TOO

«N «Optanbik» EneHa [okopuHa — npuwna pabo-
TaTb Ha NPOM3BOACTBO CPa3y MOC/NE OKOHYAHWA By3a.
Bblfna Ha3HayeHa annapaTYMKOM-TUAPOMETANNYPIOM,
paboTana B MYKCKOM KON/NEKTUBE OMbITHbIX CheLu-
a/UCTOB C H6o/blMM bBarakom 3HaHWIA, 3aTeM, MUHYSA
CTyNneHb macTepa, CTaa TEXHO/NIOTOM, 3aMeHANA Ha-
Ya/IbHMKA LeXa, B NOAYMHEHMM KOTOPOrO HAXOAMNOCh
90 My*K4YMH, HO OHA OTANYHO CMNPABAANACD U 3aCNYKM-
Na yBaXKeHue Koner.

«fl 08U2aN10CL 8 HYIHOM HQMPABAEHUU U MOKQ-
3010, HG YmMo A crnocobHa. [IpaKMuKa cunsHo om-
U4aAaC6 0OM meopuu, Ymo CMuMyauposano Mol
uHmepec. MHe xomesnoce 2nybxce Mo3HAMb MexHU-
Ky, ee ycmpolcmeo, A MOCMOAHHO GHAAU3UPOB8AAd
pabomy annapamos, nodbupana ONMUMasbHbIE
pexcumsl, — nogenvnaco Enexa. — A ece20a pabomana
8 OpyX#HOM, Cr/A04YeHHOM Kof/aeKkmuee, Mbl emecme

the girls of our industry. | am very proud that | am
able to lead the team and contribute to the fact
that our Company retains its leadership position.”

Director of the Social Work Department of the
Company Zhannat Kozhagildina told what actions
Kazatomprom is taking to support and strengthen the
role of women in the Company and the industry.

“According to international research, the higher
the quota of women on the board of directors, the
better the combination of leadership qualities and
greater understanding of risks in a given company.
And a study conducted by the well-known McKinsey
company in 2017 showed that the higher the pro-
portion of women in top management, the better the
company'’s results,” — Zhannat shared.

Currently, the share of women from the total number
of employees of the nuclear holding is 18%, while
22% of managers are women, 3% of management
bodies, and the Board of Directors/
The Supervisory Board - 17%. The
Company has established indicators to
increase the proportion of women in
management, pools of successors are
being formed, and systematic work is
being carried out to train them. 24 fe-
male managers participate in the prog-
ram of Samruk-Kazyna JSC to support
gender equality.

The next speaker — chief technology
specia-list of the Tsentralny Mynkuduk-
mine of MC Ortalyk LLP Elena Dokorina
— came to work at the production imme-
diately after graduation. She was ap-
pointed an apparatchik-hydrometallur-
gist, worked in a male team of experien-
ced specialists with a lot of knowledge,
then, bypassing the master level, became
" a technologist, replaced the Head of the
shop, who was subordinate to 90 men, but she coped
well and earned the respect of colleagues.

“I was moving in the right direction and showed
what | am capable of. The practice was very different
from the theory, which stimulated my interest. | wan-
ted to get to know the technique and its structure
more deeply, | constantly analyzed the operation of
the devices, selected optimal modes, — Elena shared.
— | have always worked in a friendly, close-knit team,
together we sought to improve production processes.
My colleagues are my rear, my protection; they have
always been a mountain for me.”

Galina Gusakova, a leading research engineer at
the uranium laboratory of UMP JSC, whose profes-
sional activity is related to science in production,
told about the unique projects of the plant in which
she is directly involved.
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CMpPemMunuch K yay4uweHuto npou3so0cmeeHHbIX npo-
ueccos. Mou Konnezau — smo moli meis, 3aujuma, oHuU
gce20a bbinu 20poli 3a MeHs».

Beaywmin uHxKeHep-uccnegosatens nabopatopum
ypaHa AO «YM3» lannHa lycakoBa, 4bA npodeccuo-
Ha/NbHaA AEeATeNbHOCTb CBA3aHA C HAYKOW Ha Npous-
BOZCTBE, paccKasana 06 yHMKaNbHbIX NPOEKTax 3aBO-
A3, B KOTOPbIX OHA MPUHMMAET HENOCPeACTBEHHOE
yyactue.

«B Hayke scez0a pabomarom HeopOUHapHsle, Mto-
603HamenoHble aou. 70% nepcoHana nabopamo-
puu ypaHa YM3 — #eHwuHol. Xumus 0415 eHWUH KaK
MBOPYECKAs KyXHA. A cyumaro, Ymo #eHwuHel bonee
2ubKue 8 MpuHAMUU peweHuli U HaCMpPOoeHsl Ha pewle-
HUe KOHKPemHbIX, peasnbHbix 30004, — cKasana [anunHa.
— Y Hac pasHble 803MOXCHOCMU 018 MYMUYUH U HeH-
WUH 014 peanusayuu ceoe2o nomexyuana. Hado npu-
caywusamosca K cebe, okpymame ceba 6au3KumMu no
Oyxy nt00bMU, c03008aMb CBOH0 KOMOH-
0y, cmasume cebe cepbe3Hble, ambuyu-
03Hble uesnu. Takuce Hy#HO HernpepbiBHO
y4umbCs, Noay4ams UHOPMayuro, pas-
8UBAMbCSA, PACWUPAMb C80U 3HAHUSA, He
60smbca 2paHOUO3HbIX 300QY, He 2080-
pums «3mo Heso3MOMHO». M mozda
8Ce NMoay4umca».

«Ecnu y uvenoseka ecmb MenaHue,
3HOHUA, CMpemsaeHue K MO3HAHUI,
mo HUYMO emy He nomewaem U 2eH-
OepHoblll hakmop He umeem 3HAYEHUS,
— yBepeHa caman mMonogas cnukep He-
[ENN KEeHCKoro nuaepctsa Airepum
[lykeHbaeBa. — Y3Has, ymo A xo4y ces-
3ameo ceoli mpydosoli nyme ¢ 2eon02u-
eli u npou3sodcMeoOM, MHo2ue 2080pU-
/U, YMO 3IMO MyMCKaa paboma u MHe
bydem oveHb msxceno. A He xomena
HUKOMY HU4e20 00Ka3bi80Mb, Kpome

cebs camoli, u donmwHa b6bina nonpobosame cebs

mom, Yymo MHe HpasumcsA. [Jokazame cebe, Yymo A
CU/bHBIU YEe08€eK U CMO2y MHO20€e».

B 2019 r. oHa yctponnacb B AMMAK Ha A0MKHOCTb
TexHonora [T6, no mepe Nony4YeHns HOBbIX 3HAHWUMN W
onbiTa NPOUCXoanA ee NPOPECCUOHABHBIN POCT, U Ha
cerogHa Arepum ABAAETCA 3aM.Ha4yaNbHUKA reonoru-
YeCcKoro oTaena pyAaHUKa 3anasHblil MbIHKyAYK.

«Koz0a paboma npuHocum ydosonbcmeue, 4ys-
cmeyewb ceba HYyX#HbIM 4en108€KOM, KOmopbIl npu-
Hocum nonb3y. CmabunsHocMb, yeepeHHOCMb 8 3a-
empawHem OHe, CNAOYEHHAA KOMAHOQ — MmO, 4Ymo
HYHHO M0/00bIM Crieyuaaucmam, — oTmeTuna Are-
pUM. — Y Hac passum uHcmMumym HacmasHuU4yecmea:
cmapwue Konneau 8ce20a 20mossl Mooeaumsca ceo-
um becuyeHHbIM onbimom. lpednpusamue pasgusaem-
€A, mpoyecc MoOepHU3ayUU HernpepbigHbll. Bce amo
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“Extraordinary, inquisitive people always work in
science. 70% of the staff of the UMP uranium labora-
tory are women. Chemistry is like a creative kitchen
for women. | believe that women are more flexible in
decision-making and are set up to solve specific, real
tasks,” — Galina said. — We have equal opportunities
for men and women to realize their potential. You
need to listen to yourself, surround yourself with people
close in spirit, create your own team, set yourself
serious, ambitious goals. You also need to continuously
learn, get information, develop, expand your know-
ledge, do not be afraid of grandiose tasks, and do not
say “it’s impossible.” And then everything will work out.”

“If a person has a desire, knowledge, a desire for
knowledge, then nothing will stop him and the gender
factor does not matter,” — the youngest speaker of the
Women’s Leadership Week Aigerim Dukenbayeva is
sure. — After learning that | wanted to link my career

L)
with geology and production, many said that this was
a man’s job and it would be very difficult for me. | didn’t
want to prove anything to anyone but myself, and
I had to try myself in what | like. To prove to myself that |
am a strong person and | can do a lot of things.”

In 2019, she joined APPAK as a GTB Technologist
and as she gained new knowledge and experience,
her professional development progressed and today
Aigerim is Deputy Head of the Geological Department
at the Zapadny Mynkuduk mine.

“When work brings pleasure, you feel like a neces-
sary person who benefits. Stability, confidence in the
future, a close-knit team is what young specialists
need,” — Aigerim noted. — We have developed a
mentoring institute: senior colleagues are always
ready to share their invaluable experience. The com-
pany is developing, the modernization process is con-
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no3gosnaem 6bimb ysepeHHOU 8 ceoux cunax. A c4u-
mato, Ymo npeodoneHue mpyoHocmel u paboma Had
coboli scez0a 0aem xenaemvili peaynomamy.

UcTopun Konner, 6e3ycnoBHO, BAOXHOBAAIOT PACTy
M pa3BMBaTbCA. bnarofaps WX OMbITY KaXAaa MKeH-
LWMHA aTOMHOTO XONAMHIA 3HAET, YTO MOXKHO A0OUTb-
CA YCNEeXoB B TPAAMLMOHHO MYKCKOM oTpacin. MoTtomy
yTo B Kazatomnpome LieHAT pabOTHMKOB 3a MX IKCNepT-
HOCTb.

KomnaHusa ropamTca eHWrMHaM1 aTOMHOM 0Tpac/u
W pacwupaeT BO3MOXHOCTU ANA UX PA3BUTUA, B TOM
ymcne, MOKa3biBasA UM OMbIT CO CTOPOHBI. [103TOMY Ha
3aK/IIOYMTENbHbIN AeHb Heaenn KeHCKoro nnaepcrsa
OblNM NPUTNALLEHbI KEHLLMHbI, KOTOPble 406UUCH Bbl-
fatowmxca npodpeccoHanbHbIX Pe3ynbTaToB B CBOMX
chepax feaTenbHoCTy.

NaBHbI MCNONHUTENbHBIN OMPEKTOP MO ynpassie-
HUIO nepcoHanom, uyneH [pasneHnsa AO «AnTbiHan-
mac» Maknan HycunoBa paccka3ana O TOM, KaK JKeH-
LWMHEe MOMKHO PacTu Mo KapbepHOW necTHuue. Aupek-
TOp AenapTaMeHTa TpaH3aKuMOoHHOro 6usHeca Halyk

WWW.NUCLEAR.KZ

tinuous. All this allows you to be confident in your
abilities. | believe that overcoming difficulties and
working on yourself always gives the desired result.”

The stories of colleagues certainly inspire to grow
and develop. Thanks to their experience, every wo-
man of the nuclear holding Company knows that it is
possible to achieve success in the traditionally male
industry. This is because Kazatomprom values employe-
es for their expertise.

The Company is proud of the women of the
nuclear industry and expands opportunities for their
development, including by showing them expe-
rience from the outside. Therefore, women who have
achieved outstanding professional results in their
fields of activity were invited to the final day of the
Women'’s Leadership Week.

Makpal Nusipova, Chief Executive Officer for
Human Resources Management, Member of the
Management Board of Altynalmas JSC, told about
Dushatova, Director of Transaction Business Depart-
ment of Halyk Bank, shared her opinion on the role of

WWW.NUCLEAR.KZ

Bank 'ynbcym [ywatoBa nogennnacb MHEHUEM O POAW
KEHLLMHbI B 0becneyeHnn duHaHcoBoro baarononyuums.
[NaBHbIN YNPaBAAKOLWMIA AUPEKTOP KAMHKKK Interteach
AHap Wcaesa npeactasuia CBOE BUAeHMEe TOro, Kak
KEeHLUMHEe CoXpaHATb pecypc. [dupektop no pabote ¢
KpynHbIMK 3aKa3umnkamm Microsoft Kazakhstan, mHoro-
KpaTHbIV Npu3ep CopeBHOBaHMIA No bery TonkbiH Hypy-
LeBa fana y4aCTHUKAM MepOnpUATUA HEOObIYHDINA CO-
BeT — «oTberatb Npobnemy», PacKpbIiB TEMY O TOM, KaK
ber noMoraeT eHLWMHe-1aepy pacTi U pa3BmBaTbCA.
OpraHu3aTopbl MEPONPUATUA YBEPEHbI: YCAbIWATL
PaccKka3 00 YHWKASbHOM OMbITE YKEHLWMHbI-Inaepa 13
NepBbIX YCT — 3TO OYEHb LIEHHO. Mo utoram Heaenw eH-
CKOrO IMAEPCTBA KaxkApli CayllaTenb Hawen ans cebs
YTO-TO MO/MIE3HOE W KaXKAas MKEHWMHA aTOMHOTO XOJ-
AVHIa BAOXHOBW/IACh HA HOBbIE CBEPLUEHUA U Nobeap!.
Mpecc-caywba
AO «HAK «Kazamomnpom»
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a woman in ensuring financial wellbeing. Anar Isaye-
va, Chief Managing Director of Interteach Clinic, pre-
sented her vision of how a woman can save a resour-
ce. Tolkyn Nurusheva, Director of Large Customer
Relations at Microsoft Kazakhstan and multiple win-
ner of running competitions, gave the participants
of the event an unusual advice — “to run away from
the problem”, revealing how running helps a female
leader to grow and develop.

The organizers of the event are sure that it is very
valuable to hear a story about the unique experience
of a female leader firsthand. Following the results
of the Women’s Leadership Week, every listener
found something useful for himself and every wo-
man of the atomic holding was inspired to new achie-
vements and victories.

Press Service
NAC Kazatomprom JSC
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2060 }bI/IFA AEMIH
«KA3ATOMOHEPKSCIN» YAK» AK
KOMIPTEKTI BEUTAPANTBIKKA KO/
IKETKI3Y OHE OEKAPEOHU3ALIMANIAY
CTPATEIMACH

COHfbl 2nempaik OKMfanap 3HEpreTUKaNblK KayinCi3gikke XoHe 3HEeprua KesaepiH apTapanTaHAabipyfa
KebipeK KeHin 6Genpi, O6yn aTom 3HepreTMKacbiHa Kasba OTbiHbIH@ TanTbipMac 6asanbik Ganama peTiHae
aNAblHFbl KaTapFa LWbIFyFa MyMKIHAIK 6epai. KnumaTtTbiH, e3repyiHe 6ainaHbICTbl CbiH-KaTepiep MeH ESG cas-
CaTblH AAMbITYAbIH, apTbIKWbIAbIKTAPbl TYPanbl KahaHAbIK TaaKkblnay aacbiHAa 6i3 aneMaiK KaybiMAACTbIKTbIH,
aTOM CaNacbIHA AereH Kbi3bIFYLLbIAbIFbIHbIH, aPTbIN Ke/e XaTKaHbIH Kepin OTbIPpMbI3.

ByriHri TaHaa AeKapbOHM3aUMA IKONOTMANDBIK KOHE KAMMATTbIK MICenenepai WewyaiH, Kypaabl faHa
eMeC, COHbIMEH KaTap OHblH, BHIMAEPIH XahaHAbIK ayKbIMAa Capanaydpl aHe OHblH 6acekere Kabinet-
TiniriH KAaMTamacoI3 ety Tacini 60/bin Tabblnaabl.

XanblKapanblK 3HEPreTUKanbik areHTTiKTiH (X3A) 2020 Xbinfbl ecebiHe cailKec, aTOM 3HepreTUKachl anemaik
SNEKTP 3HEPrMACbIH BHAIPYAIH WamameH 10% Kypaabl. ATOM 3SHepreTuKacbl rMAPO3HepreTMKagaH KewiHri
MapPHMKTIK ra3gap WblFapblHAbINAPbI TOMEH INEKTP SHEPrMACBIHbIH, eKiHLLI YIKEeH Ke3i 6onbin Kana bepeai.

ATOM 371eKTp CTaHUMANAPbIHbIH, KaTbICYbIHCbI3 31EKTP 3HEPruAcbiH OHAIPYAIH Kannbl LWblFapblHAbIAAPLI
wamameH 20% ofapbl bonap esi.

2040 KblnFa Kapal aNEMAIK INEKTP IHEPrUACHIHbIH 85%-bl Ta3a Ke3aepaAeH eHAipineTiH 6onaabl, 6yn OyriHri
KyHre geiiiH 36%-6eH canbicTbipfaHaa.

Hofapblga cunatTanfaH engiH TpeHaTepi MeH MiHAeTTemenepiH eckepe OTbipbin, KomnaHua engiH mak-
CaTTapbl MeH MiHAETTEpPiHE KON XETKi3yre eseyni ynec Koca anaTbiHbIH TYCiHeA,.

OcbifaH b6aitnaHbictl 2022 XbiAAblH, Ka3aH albiHAa KasaTomeHepkacin KoMNaHWAHbLIH, KAMMATTbIK am-
OuuMAnapbiH alKblHAAYAbI, HEri3ri Tacinaepai Kyiheneyai KoHe NaPHUKTIK rasfgap LWbIFapbIHALINAPbIHBIK
afblMaafbl AeHremiH TyCiHyAi, CoHAan-aK KemipTeri i3iH a@3aWTy canacblHAafbl Wapanapabl auKbiHAAYAbI
KaMTUTbIH KeMIpTeKTi beiTapanTblKkKa KON KETKi3y KoHe aekapboHusaumanay CTpaTeruacbiH a3ipnesi »e-
He BekiTTi.

BekitinreH ctpaternafa caivikec, Komnanua 2030 xbiAfa Kapal MAPHMKTIK rasgap LWblfapbliHAbIAAPbIH
2021 xbinfbl KepceTkiwTepain 10% - Ha AeitiH asaiTy Typansl Wewim Kabbingaabl (1,2 Kamty 6oibiHWa),
an 2060 xblnfFa Kapan ToNbIK KemipTeri 6enTapanTbifblHA KON XKETKI3Y XKocnapnaHyaa.

Tikenen »KoHe aHama wWblfapbiHAbIAAP OOMbIHIWA MAPHMKTIK ra3gap wWblfapbiHablnapbl 2021 Kbibl
949,4 MblH, TOHHaHbl KypaWabl, MyHAa Tikenen wWbifapbiHAbIIAPAbIH yaeci — 106,9 mblH TOHHA Hemece bap-
NbIK, NAPHMKTIK WblfapbiHAbINAPAbIH, 11%, an aHama WblFapbiHAbINAPAbIH, YAEC — THiciHWwe 842,5 MbIH TOHHa
Hemece 89%.

2-KaMTyZblH, *aHaMa LWblfapblHAbINAPbl BACbiM KaHe Oyn 3HEepreTMKanbik PecypcTapAbl, HerisiHeH Kemip
9N1eKTP CTAHLUMANAPbIH CaTbIN anyfa Tikenen bainaHbICTbI.

1-KamMTygaH NaPHMKTIK ra3gap LWblFapbliHAbIAAPbIHLIH, KYPbIAbIMbI  Ka3aHAbIK KOHAbIPFbINAPbIHAH, AW-
3eNbfi KO3faNTKbIWbl 6ap Kbl/XKbIManbl KOMMNPECCOP/bIK CTaHUMANAPAAH KOHE aBTOKeNiK KypannapbiHaH
Typagpl.

KomnaHuA KbI3MeTiHiH, 6afbiTbl KypblAbiIMbIHAAfbl MAPHWMKTIK ra3AapAblH, TiKenen WbliFapblHALINAPbIHbIH,
yneci: 59% — eHaipywi KacinopbiHAap, 34% — KOCanKbl Kbi3MeT, 6%-AA4P0AbIK-OTbIH LMKAI.

Ocbl KepceTkilwTepre KapamactaH, TO/bIK KeMipTeKTi 6eMTapanTbikka KON KeTKi3y ywiH KasatomeHepKacin
2060 blnFa AeniHri AeKapboHU3auMAHbl AaMbITy CLEHAPUMiHIH, 3 TYpiH — MECCMMMUCTIK, WbIHAMbI KaHe
ONTUMMUCTIK icKe acbipaabl, MyHAa 2030 kbiafa AeniHri HaKTbl makcattap — 10%, an onTMMuKCTIK — 15% Ky-

panapl.
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MapHUKTIK rasgapablH, TiKenen WblFapblHAbINAPbIH TOMEHAETYAH HEri3ri Kypasbl aBTOKeNIKTE, Ka3aHAbIK-
Tapha KoHe KOMNpeccopiblK KoHAabipFbinapaa MMM LWbIFbIHbIH OHTaMNAHAbIPY KEHIHAEr KobaHbl icke
acblpy, COHAAMN-aK ra3 TyTbIHyFa iWiHapa Kewy 60/bin Tabblnagbl.

HaHama WbIfapblHAbINAPAbI a3alTyFa SHEPrUMA TUIMAINITE MeH 3Heprua yYHemzeyaiH KeweHai bafmapna-
MacblH iCKe acblpy, *aHapTblNaTbiH KoHe Oanamanbl KO3AEPAEH SNEKTP IHEPTUACbIH TYTbIHYAbI YAFaWTY,
SN1EKTP 3HEPrUACbIH TYTbIHYAbl OHTaMNaHAbIPyFa OafbiTTanfaH UMOPAbIK WeLWiMAepai iCKe acblpy KaHe
KemipTeKTi odceTTik BipnikTepai caTbin any *KoNbIMEH KON XKEeTKi3inetiH 6onaabl.

MaceneH, 2020-2021 Xbingapbl 3KOHOMMKaNbIK nanMga 840 maH TeHreHi Hemece 38-40 maH KBT anekTtp
9HEpPruAcbiH yHemzaey Kypaabl. byn pette 2022 xbinfbl kepceTkiwTep 1,071 mapa TeHreHi Kypanab.

JHeprua yHemaey XaHe 3Heprua TMIMAINIr XeHiHAeri Heri3ri ic-wapanap: TeEXHONOTUANDIK NPOLEeCcTepaiH,
9HEPruMa CblbIMAbINblFbIH TOMeHAeTy, O3P (OTbiH-3HEpreTUKanblk pecypcTapabl) TyTbiHyAbl a3anTy, HIK
nanganaHyfnaH YyHemzaey KaHe Tafbl 6ackanap 60bin Tabblnagbl.

2020-2022 *Kblngapaarbl Kannbl SKOHOMUKANbIK Nainaa 2,75 mapg teHreHi Hemece 130 maH KBT-Tbl Kypait-
Abl, COHAAM-aK, An3enb OTbiHbIH TyTbiHYy 1100 TOHHafa a3aiabl, 6yn Tikenen NapHUKTIK WbIFAPbIHABINAPABIH
TeMeHaeyiHe OH acep eTea,.

Bi3aiH KacinopblHAAPbIMbI3 BOMbIHILA 3NEKTP IHEPTUACBIH TYTbIHY KypblabiMbl 76,17% — 6i3aiH, eHAipyLi
K9CiNOpbIHAAPbIMbI3AbIH, 31EKTP 3HEPruAcbiH TyTbiHybl, an 23,83%-bl YM3 KacinopbiHAApbl MeH CepBUCTIK
KacinopblHAapFa TUECiNi eKeHiH KepceTea,.

ByaaH woifaTbiHbl, «[TapeTo» KaFnaaTbl 6oibiHWA 6i3 Tay-KEH CEKTOPbIHA HA3ap ayAapybiMbi3 KEPEK.

OHAipy CeKkTopbl OOMbIHIIA 3N1EKTP 3HEPrUACbiH TYTbIHY KYpblibiMbl: 67,7%-bl F€OTEXHONOTMANBIK MO-
JWTOHFA TWECINi, MyHAA TYTbIHYAbIH Heri3ri Ke3i cyacTbl COpfblAapbl MEH OpTafaH TenKilw COpfbl CTaH-
LMANAPbIHbIH, KYMbICbl, 19,75% — eHimai epiTiHainepai Kanta eHaey uexbl (YIKEH COpfbl CTaHUMANAPbI MEH
CTaLMOHAP/bIK KOMNPECCOP/bIK KababIKTapAbIH, XKYMbIcbl) aHe 12,55% - Kocankbl KeweHaep meH A®LL 6onbin
Tabblnaapbl.

ByriHri KyHi angbiH ana ecenteynep 6oMbiHWwa 2022 KbiAAblH KOPbITbIHABICHI OOMbIHWA MNAPHUKTIK ras-
Aap WblfapblHAbINAPbIHLIH KepceTkiwTepi 2021 blnfa KaTbICTbl aCNabl XKaHe CON AeHreilae Kanapl.

OTKEH KblAbl OHAIPICTIK AenapTamMeHT MAPHWMKTIK rasfgap LWblFapbliHAbIAAPbIH TePeH, Tangay XoHe Ae-
KapboHM3aLMA cTpaTerMACbiH iCKe acblpy TETiIKTepi MeH KypandapblH KOoca anfaHAa, AekapboHWM3auWAHbIH,
bIKTMMan Aamy CLeHapuiinepid mogenbaey 60MbIHLLIA YAKEH KYMbIC XKYPri3ai.

KasipaiH ©3iHAe MapHWKTIK rasgapablH TiKENenm »KaHe »KaHama LWblFapblHAbINAPbl KOMIPMEH KYMbIC
iCTEMTIH 3NEKTP CTaHUMANAPbIHAH 3NEKTP 3SHEPrUACbIH TYTbIHYAbl A3aWTYy KOHE KAHAPTbINATBbIH 3Hep-
TUA Ke3AdepiHeH TYTbiHyAbl apTTbipy, COHAAN-aK OipkaTap 3Heprua TUIMAINIM KeHiHAEeri KaHe 3HeprusaHbl
YHEMAENTIH WwapanapAsl KONAAHY apKblabl aNAblHFbl XKblALApFa KapafaHAa anTap/bikTan a3 bonasbl gen an-
Tyfa 6onagbl.

Mandoc CALIbIPBAEB,
TenomaH LLUYPUEB,
«KasamomeHepkacin» YAK» AK
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CTPATErNA AEKAPBOHU3AL MU
U DOCTUKEHWUA YINEPOOHOU
HEUTPAJIBHOCTHU
AO «HAK «KASATOMMPOM»
0 2060 T.

NMocnegHue mupoBble CobbITUA 06YCNOBUAM MOBbI-
WEHHOEe BHMMaHWe K 3HepreTMyeckon 6es3onacHocTu
“ AMBEpPCMOUKALMM UCTOYHMKOB reHepaLm SHepPrum,
YTO NO3BO/IMNIO ALEPHON 3HEpPreTMKe BbIATM Ha nep-
BblI/ NNaH B KayecTBe He3aMeHMMoi 6a3oBoM anbTep-
HaTUBbI UCKonaemomy Tonauey. Ha ¢oHe rnobanbHo-
ro obCyKaeHWA BbI30BOB, CBA3AHHbIX C M3MEHEHUEM
KNAMMaTa, M NpenmyLLecTs pa3sutna ESG-nonnTuku mol
HabnloAaem pacTywmil MHTEPEC K aTOMHOW OTPac/au
CO CTOPOHbI MMPOBOro co0bLLecTBa.

CerogHa nekapboHM3aumMa — 3TO He TObKO CpeacT-
BO PeLwmnTb IKONOrMYECKME U KNMMATUYECKME 3aia4M,
HO M crnocob obecneynTb AnddepeHumnaLmio CBOEN
MPOAYKLMM N ee KOHKYpPeHTOCnocobHOCTb B mobanb-
HOM MmacluTabe.

CornacHo oT4eTy MexayHapOAHOro IHepreTu4ecko-
ro areHtcTBa (M3A) B 2020 roay Ha aTOMHYO SHEPreTyH-
Ky npuxogunocb okono 10% mupoBoro npon3BoacTBa
9N1eKTPO3HEePrMn. ATOMHAA 3HEPreTMKa No-npexHemy
ABNIAETCA BTOPbIM NO BENNYMHE UCTOYHUKOM INEKTPO-
9HEPrMM C HU3KMM YPOBHEM BblOPOCOB MAPHMKOBbIX
ra3oB NOC/e rTMAPO3IHEPTETUKM.

be3 yyactua A3C obwwme BbIGPOCH OT NPOM3BOACT-
Ba 3/1EKTPO3HEPrUM bblaK Bbl NoYTH Ha 20% BbliLLe.

K 2040 roay 85% mupoBOI aneKTpoaHeprum byaet
MPOM3BOAMTECA M3 YMCTbIX MCTOYHMKOB, MO CPaBHe-
HUIO € 36% Ha CEroAHALHMUMN AeHb.

MpPWHMMAsA BO BHUMAHME OMUCAHHbIE BbILE TPEHADI
n 0b6A3aTenbCTBa CTpPaHbl, KomnaHMA NMOHMMaET, YTo
MOXXET BHECTM CYyLLECTBEHHbIN BKNAZ, B AOCTUMXKEHME
Llenen 1 3agay CTpaHbl.

B cBA3n ¢ 3atum B OKTAbpe 2022 roga KaszaTtom-
npom paspabotan u yreepaun Crpateruio aekapbo-
HM3aLMN U SOCTUNKEHUA YINEPOAHON HEUTPANbHOCTMH,
KOTOpaA BK/IlOYaeT B cebA onpeaeneHue Kaumatw-
YeckMx ambuumii KomnaHuu, cucTemaTM3aumioo oc-
HOBHbIX MOAXOA0B WM MOHUMAHWE TEKYLEro YPOBHSA
BbIOPOCOB NAPHMKOBbIX Fa30B, a TaKKe onpeaeneHune
Mep B 00611aCTU CHUXKEHMA YINePOAHOTO Cneaa.

CornacHo yTBepXkaeHHoN cTpaterun KomnaHus
MPUHANA peLleHne Mo COKpaLLeHWto BblbpocoB nap-
HMKOBbIX ra3os K 2030 rogy Ao 10% ot nokasatene
2021 roga (no Oxsaty 1,2), a k 2060 roay nnaHu-
pyeTcsa LOCTMYb NMONHON YrNePOAHOM HEUTPANbHOCTM.

Bbi6poCbl NApPHUKOBbIX Fa30B MO MPAMbIM M KOCBEH-
HbIM Bblbpocam 3a 2021 rog coctasaatoT 949,4 Thic.
TOHH, rae Aona nNpAmbIX BbibpocoB — 106,9 TbIC.TOHH

STRATEGY OF DECARBONIZATION
AND ACHIEVEMENT
OF CARBON NEUTRALITY
OF NAC KAZATOMPROM JSC
UNTIL 2060

Recent global events have led to increased
attention to energy security and diversification
of energy generation sources, which has allo-
wed nuclear energy to come to the fore as an
indispensable basic alternative to fossil fuels.
Against the background of a global discus-
sion of the challenges related to climate change
and the benefits of ESG policy development, we
are witnessing a growing interest in the nuclear in-
dustry from the international community.

Today, decarbonization is not only a means to
solve environmental and climatic problems, but
also a way to ensure the differentiation of its pro-
ducts and its competitiveness on a global scale.

According to a report by the International
Energy Agency (IEA), nuclear power accounted
for about 10% of global electricity production in
2020. Nuclear power is still the second largest
source of electricity with low greenhouse gas
emissions after hydropower.

Without the participation of nuclear power
plants, total emissions from electricity production
would be almost 20% higher.

By 2040, 85% of the world’s electricity will be
produced from clean sources, compared with
36% today.

Taking into account the trends described
above and the country’s commitments, the
Company understands that it can make a signifi-
cant contribution to achieving the goals and
objectives of the country.

In this regard, in October 2022, Kazatomprom
developed and approved a Strategy for
decarbonization and achieving carbon neutrality,
which includes defining the Company’s climate
ambitions, systematizing the main approaches
and understanding the current level of green-
house gas emissions, as well as defining mea-
sures in the area of carbon footprint reduction.

According to the approved strategy, the
Company has decided to reduce greenhouse gas
emissions by 2030 to 10% of the 2021 indicators
(Coverage 1.2), and by 2060 it is planned to achieve
full carbon neutrality.

Greenhouse gas emissions from direct and
indirect emissions for 2021 amount to 949.4 thou-
sand tons, where the share of direct emissions

AdepHoe obwiecmeo KazaxcmaHa
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unn 11% oT BCex NapHMUKOBbIX BbIOPOCOB, @ A0NA KOC-
BEHHbIX BblbpocoB — 842,5 TbiC.TOHH uan 89% cooT-
BETCTBEHHO.

MpeobnafaloWwyMmMn ABNAIOTCA KOCBEHHble BbIOPO-
cbl 0T OxBaTta 2, ¥ 3TO HANPAMYIO CBA3AHO C 3aKYNOM
9HepreTMYecKkUx pPecypcos, B OCHOBHOM YroabHbIMU
9NEKTPOCTAHLUAMM.

CTpyKTypa BbIOPOCOB NapHMKOBbIX ra3oB oT OxBa-
Ta 1 COCTOUT M3 KOTENbHbIX YCTAHOBOK, NepeaBuK-
HbIX KOMNPECCOPHbIX CTAHLMIN C AU3eNbHbIM ABUraTe-
NeM 1 aBTOTPAHCMNOPTHbIX CPeACTB.

Mponopuma NpAMbIX BbIODPOCOB MAPHMKOBLIX ra-
30B B CTPYKType HanpasneHua geatenbHoctn Komna-
HuUK: 59% — fobbluHble npeanpuatuna, 34% — sBcnomo-
raTeNbHaa [eATenbHOCTb, 6% — A4EPHO-TOMAMUBHbIN
LMK,

HecmoTpAa Ha AaHHble MoKasatenu, 4aa AOCTUXe-
HUA NOAHOW YrNepogHON HeWTpanbHOCcTM KasaTom-
npom peanusyet 3 BUAA CLEHapUA Pa3BUTMA AeKapbo-
Hu3aumn go 2060 roga — NeCCMMUCTUYHbLIN, peanu-
CTUYHbIA M ONTUMUCTUYHDBIW, TAE PEANUCTUYHbIE LLEN
0 2030 roga coctaaaoT — 10%, a ONTUMUCTUYHbIE —
15%.

OCHOBHbIM MHCTPYMEHTOM MO CHUXEHUIO NPAMbIX
BbI6POCOB MAPHMKOBbLIX ra30B ABAAETCA peann3a-
LMA NpoeKTa no onTummsaummn pacxoga N'CM Ha aBTo-
TpaHCNOpTe, KOTE/bHbIX U KOMMPECCOPHbIX YCTAaHOB-
KaX, a TaKXe YaCTU4YHbIA Nepexos Ha ra3oBoe notpe-
bnexue.

CHWXeHMe KOCBEHHbIX BbIbpoCcoB byaeT LOCTUTHYTO
nyTem peanus3aumm KOMNAEKCHOM MpPOorpaMmbl 3Hep-
ro3aQGeKTMBHOCTM N 3HEProcbepeeHns, yBeanYeHns
noTpebneHMAa 3NEKTPOIHEPTMM U3 BO30OHOBAAEMbIX
W aNbTePHATUBHbLIX UCTOYHWUKOB, peanunsaumm uudpo-
BbIX PELIEHWUM, HaNPaBJEHHbIX HAa ONTUMM3ALMIO NO-
TpebneHns 3NeKTPOIHEPTUM, U NOKYNKK YINEPOLHbIX
OpCETHbIX eANHNUL,

Tak, B8 2020-2021 roaax 3KOHOMMYECKME BbIroAbl
coctasunan 840 MNH TeHre UAM IKOHOMUIO INEKTPO-
sHeprun 38-40 maH KBT.M. [pn 3TOM NoOKasatenu 3a
2022 ropg, coctasnatot 1,071 mappg, TeHre.

OCHOBHbIMM MeponpUATMAMKM N0 3Heprocbepe-
KEHMIO N 3Hepro3pPeKTUBHOCTU ABNAKOTCA: CHUXKE-
HWEe 3HEepProeMKOCTU TEXHONOMMYeCKMX MpPoLEeccos,
CHUXeHue notpebneHna TIP (TonanBHO-IHepreTnye-
CKMX PecypcoB), 3KOHOMMA OT UCNONb30BaHKUA BUI u
MHOroe apyroe.

Obuwime sKkoHomMYeckue Bbiroapl 3a 2020-2022 ro-
Abl COCTaBAAT 2,75 mnpa TeHre uam 130 maH KBT.u.,
TaKXKe COKpaleHo noTpebneHne pAuM3TON/IMBA HA
1 100 TOHH, YTO NONOKUTENbHO CKA3bIBAETCA HA CHU-
YKEHWUM NPAMbIX NAPHUKOBbLIX BbIOPOCOB.

CTpyKTypa noTpebneHMa 3N1eKTPO3HEPTUM Mo Ha-
WKUM NpeanpuATUAM NOKasbiBaeT, uto 76,17% — 310
notpebaeHne 3NEKTPOIHEPTMM HAMMM A0ObIYHBIMM

KA3AXCTAHA

is 106.9 thousand tons or 11% of all greenhouse
emissions, and the share of indirect emissions is
842.5 thousand tons or 89%, respectively.

Indirect emissions from Coverage 2 are predo-
minant, and this is directly related to the purchase
of energy resources, mainly by coal-fired power
plants.

The structure of greenhouse gas emissions from
Coverage 1 consists of boiler plants, mobile comp-
ressor stations with a diesel engine and motor
vehicles.

The proportion of direct greenhouse gas emis-
sions in the structure of the Company’s line of bu-
siness: 59% — mining enterprises, 34% — auxiliary ac-
tivities, 6% — nuclear fuel cycle.

Despite these indicators, in order to achieve full
carbon neutrality, Kazatomprom implements 3 ty-
pes of decarbonization development scenarios until
2060 - pessimistic, realistic and optimistic, whe-
re realistic goals until 2030 are — 10%, and optimis-
tic —15%.

The main tool for reducing direct green-ho-
use gas emissions is the implementation of a pro-
ject to optimize fuel consumption in motor vehic-
les, boiler houses and compressor units, as well
as a partial transition to gas consumption.

The reduction of indirect emissions will be achie-
ved through the implementation of a comprehen-
sive energy efficiency and energy conservation prog-
ram, increased electricity consumption from rene-
wable and alternative sources, the implementation
of digital solutions aimed at optimizing electricity
consumption, and the purchase of carbon offset
units.

Thus, in 2020-2021, the economic benefits
amounted to 840 million tenge or electricity sa-
vings of 38-40 million kWh. At the same time, the
indicators for 2022 amount to 1.071 billion tenge.

The main energy saving and energy efficiency

measures are: reducing the energy intensity of
technological processes, reducing the consump-
tion of FER (fuel and energy resources), saving from
the use of renewable energy sources and much
more.
The total economic benefits for 2020-2022 amount
to 2.75 billion tenge or 130 million kWh, and diesel
fuel consumption has also been reduced by 1,100
tons, which has a positive effect on the reduction of
direct greenhouse emissions.

The structure of electricity consumption by our
enterprises shows that 76.17% is electricity con-
sumption by our mining enterprises, and 23.83%
is accounted for by UMP enterprises and service
enterprises.

It follows from this that, according to the Pareto
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npeanpuatnamu, a 23,83% npuxoaatca Ha npegnpu-
ATna YM3 v cepBuCHble npeanpuaTuA.

M3 3Toro cnepyet, 4to Mo npuHuMny «Mapeto»
Ham HeobxoaMMo ¢OKycMpoBaTbCA Ha A06bIMHOM
CeKTope.

CTpyKTypa noTpebneHMs 3N1eKTPO3HEpPrnM no Ao-
Obl4HOMY ceKTopy: 67,7% NPUXOAWUTCA HA reOoTEXHO-
NOTMYECKUN NONWUTOH, TAE OCHOBHbIM WUCTOYHUKOM
notpebneHusa asnsetca paboTa MNOrpPy:KHbIX HAco-
COB M LEHTPOOEXHbIX HACOCHbIX CTaHumi, 19,75%
— uex nepepaboTKM NPOAYKTUBHbIX PAcTBOPOB (pa-
6ota OONbWMX HACOCHbIX CTAHUMA W CTaLMOHap-
HbIX KOMMNPECCOPHbIX 0bopyaosaHui), u 12,55%
— BCNOMOraTesibHble KomnaeKcbl n AGL.

Ha ceroaHAWHMIA AeHb NO NpeABapUTeNbHbIM pac-
yeTaM MOKasaTenn BbIOPOCOB MNAPHMKOBbLIX ra30B
no utoram 2022 roga no otHoweHuto K 2021 roay
He NPEBbILWEHbI M OCTANIUCb Ha TOM e YPOBHE.

B npownom rogy npov3BOACTBEHHbIM AenapTa-
MEHTOM npoBegeHa 6onblwan pabota no raybuHHO-
My aHanu3y BbIBPOCOB NAPHMKOBBIX FAa30B U MOAENM-
POBAHMIO BO3MOXHbIX CLIEeHApWEB Pa3BUTUA AeKapbo-
HW3aUMK, BKIOYAA MEXaHW3Mbl U MHCTPYMEHTbI pea-
nu3aumu Ctpaternmn gekapboHu3aumm.

N yKe cerlyac MOXKHO 3asABWTb, YTO MPAMbIE U KOC-
BEHHble Bbl6POCbl MAPHMKOBbLIX Fa3oB OyayT 3Ha-
YMTENIbHO MEHblUe, YeM B Mpeablaylime rodbl, 3a
CYET YMeHblUeHMA noTpebneHna 3NeKTPO3Heprumn
OT YrONbHbIX 3/1EKTPOCTaHUMIA U YBENNYEHMA MOTpe-
©neHna oT BO30OHOBAAEMbIX MCTOYHWUKOB 3HEPIUM,
a TaKXe NpPUMeHeHua pada 3Hepro3PeKTUBHbLIX W
aHeprocbeperaoLmMx MEPONPUATUN.

MaHdoc CAAbIPBAEB,
TeaomaH LLIYPUEB,
AO «HAK «Kazamomnpom»

-
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[

principle, we need to focus on the mining sector.

The structure of electricity consumption in
the mining sector: 67.7% is accounted for by
wellfield, where the main source of consumption is
operation of submersible pumps and centrifugal
pumping stations, 19.75% - the workshop for
processing productive solutions (operation of
large pumping stations and stationary compres-
sor equipment), and 12.55% — auxiliary complexes
and Refining shops.

As of today, according to preliminary calcula-
tions, greenhouse gas emission indicators for
2022 in relation to 2021 are not exceeded and re-
main at the same level.

Last year, the production department carried
out a lot of work on in-depth analysis of
greenhouse gas emissions and modeling of possible
scenarios for the development of decarbo-
nization, including mechanisms and tools for
implementing the Decarbonization Strategy.

And it can already be stated that direct and in-
direct greenhouse gas emissions will be signi-
ficantly lower than in previous years, due to a
decrease in electricity consumption from coal-
fired power plants and an increase in consumption
from renewable energy sources, as well as the
application of a number of energy-efficient and
energy-saving measures.

Zhandos SADYRBAYEV,
Telman SHURIEV,
NAC Kazatomprom JSC

—— 'ﬁdepHoe obwiecmeo KazaxcmaHa
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AO «[MapkK agepHbIX TEXHONOTUIA»
ABNAETCA COBPEMEHHOM U BbICOKOTEXHO/IOrMYECKOW KoMna-
HUeil, OKa3blBaloLWEl YCAYr1 No paauaumMoHHo obpaboTke
MeAULMHCKUX U3aenuii U NOAMMePHbIX MaTepuanos:

PagyaumoHHan 0bpaboTka OCYLWECTBASETCA C NOMOLLBIO YCKopUTenei
anekTpoHos M/1Y-10:

o CTEepunM3auma U3fenmii ocyLLeCcTBAAETCA, KOTAA OHM YKe NOMELLEHbI

B YMaKOBOYHble mMaTepuanbl (KOPOOKM), NocTaBasemble KOHEYHOMY
NoNb30BaTeNto, YTO 06EeCNeYnBaET LUTENbHBIE CPOKU COXPaHEHUS
CTepUALHOCTU. Mpu 3TOM M3Lenus, 06paboTaHHble NYYKOM 3/1EKTPO-
HOB BbICOKOI 3HEPr1M BO Bpems 06/1y4eHnA HE3HAUNTEIbHO HarpeBa-
IOTCA M HE HAMOKaIOT.

o V302118 MOXHO MCNONB30BATb CPa3y e nocae 061y4eHus, NocKob-
Ky OHUM He COAEep)KaT KaHL,eporeHHbIX BELWecTB Kak Npu ra3oBoit cTe-
pUaAn3aLmn.

« BbiCOKasA HageXHOCTb MeToaa 06ecneynBaeT OfMH OCTAaTOUHbIA MU-
Kpob Ha MUNMOH U3AenniA. ITOT ypoBEHDb CTEpPUAM3aLmm (SAL) cooT-
BeTcTBYeT cTaHaapty 1ISO 11137-1:2006.

« BbICOKas cCKOpOCTb pasmaLLMOHHOM 06paboTKM No3BoAeT 0bpabaTbi-
BaTb U34e/1A B 60NbLUMX 06bEMaxX U B MUHUMa/IbHbIE CPOKM. Hanpu-
Mmep, rpy3oBoit aBTomobuab ob6bemom 90 m® 3arpyeHHbli 2 000 Ko-
POBOK MEANLMHCKUX LINPULLOB CTEPUU3YETCA 33 7 YacoB, MPU 3TOM
CTOMMOCTb PaguaLMOHHON 06paboTKM OAHOTO LUNPHMLLA COCTABASET OT
0,306 TeHre.

PagyaumoHHyto 06paboTKy 3KCnepUMeHTabHbIX 06Pa3L0B roToBbI Bbl-

NoNHATL becnnaTHo.

Mpurnawaem Bac K 4OATOCPOYHOMY U B3aUMOBBIFOLHOMY COTPYAHUYE-
CTBY, rOTOBbI MOMOYb B aZlanTaLyu TEXHONOMMYECKOro npoLecca Bawero
NPOM3BOACTBA K PALMALIMOHHOMN CTEPUAN3ALIUM. /“,,/ P/V]'
071100, PECNYBJ/INKA KA3SAXCTAH
r. Kypuartos, yn. Kypuatosa, 18/1
Ten: +7(72251) 2-58-89, 2-30-58,
¢dakc: +7 (722 51) 2-57-91
E-mail: park@pnt.kz, www.pnt.kz




3

I
o
o
~
~
©
o
L
o
-
ol
2

rﬁ, AO0EPHOE WWW.NUCLEAR.KZ

&29 OBLIECTBO
‘b“ KA3AXCTAHA

KASATOMOHEPKOCINTIH YPAH OHAIPYLLI
. KoCINOPbIHOAPBLIHAA
«bAUJIAY K¥MbICTAPbI MPOLIECIHIH
TUIMAINITIH APTTbIPY» OBACDI

2022 KbingblH, 6acbiHaa KasaToMeHepKacinTiH, eHAIpICTIK AenapTameHTi 3KOHOMMKanbIK Tangay genap-
TaMEHTIMEH, COHAAN-aK ypaH eHAipyLWi KaCinopbliHAAPAbIH, eKingepimeH bipnece oTbipbin, «baitnay xymbic-
Tapbl NPOLECIHIH, TUIMAINITIH apTTLIPY» aTTbl ipi }K0OaHbI Ky3ere acbipyFa KipicTi.

[e0TEXHONOTUANBIK NONUFOHAAFbI TEXHONOTUANBIK YHFbIManapabl 6annay mbiHanapabl KAMTUAbI:

 KEpPHEeYMeH 3N1eKTp bepyaiH kabenbaik xeninepiH Tecey;

e TapaTy KaZIKaHAAPbIH, CyaCTbl COpFbINapbIH Hackapy WKapTapblH MOHTaXAaAY;

o TEXHONIOTMANBIK TOPANTaPAbl MOHTAXKAAY KaHe bainay;

o KyOblpnapabl Tecey kaHe T. 6.

«obaHbl KypyablH, HEri3ri anfbl LWAPTTAPbl Tay-KEH KYMbICTapblHA [JaMblHAbIK MpoLecTepi KesiHae
KYyObIp KYMbICTApbIH KaKCapTy KoHe eHAipic npoueciHaeri Keaeprinepai ot KaxetTiniri 6ongpl. CoHaan-
aK, reoTeXHONOrMANbIK NOAMIOH anaHbiH (FTM) cany TeXHONOrMACHI ypaH eHAIpyLWi KacinopbliHAAPAbIH, reo-
TEXHONOTUANDBIK KYPbIbIMAAPLIHbIH, dPTYPAINIriHE, OPHANACKAH KepiHe KoHe TEeXHONOrUANbIK OaMy [eH-
reriHe 6aMNaHbICTbI LWAXTAaZAH WaxTafa epekweNeHEeTiHiH aTan eTKEeH KeHY.

«*KobaHbIH MiHAETTEPI KeTi Heri3ri 6afbiTKa beniHai:

1. OHAJpPICTIK «Tap Kepnepai» aHblKTay XaHe 0ainay KYMbICTApblH JKYPrisy KesiHAe HOPMATMBTIK KaHe
3aHHaManbIK TananTapfFa CAMKeECTIriH Tangay.

2. OHAipICTiK TMIMAiNiKKe acep eTNeNTiH TUIMCI3 WbIFbIHAAPAbI OHTaWNAHAbIPY.

3. YpaH eHAipywi KacinopbiHAapaa Oainay KymbiCTapbl CanacbiHAafbl Y34iK Tawipubenepai KongaHyapl
KaWTanayfa 6annaHbICTbl MICENEHI TEXHUKANBIK MbICbIKTAY.

4. Tay-KeH paiblHAQY KYMbICTApblHAA KAabAbIKTap MeH MaTepuangaphbl KawWTa nanganaHy nNpOLECiHiH
TUIMAINITIH apTTbIpY.

5. bainay *KymbICTapbiH XKypri3y Ke3iHAe eHAIPICTIK Kayinci3aik npoLueciH *KeTinaipy.

6. [lepektepai TMiMA Tangay aHe 6ainay KYMbICTAPbIHbIH, AWbIKTbIFbIH apPTTbIPY YWiH LUPPAbIK TEXHO-
Norvanapabl KongaHy Hemece AepekTepai «uMdpaaHabIpy» MYMKIHAIM».

Baitnay »KyMbICTapbiHbIH, LWbIFbIHAAP MNOPTENiH TOAbIK TYCIHY VWIiH OHAIPIC WbIFbIHAAPbIHA, OHbIH,
iWiHae maTepuanmap MeH Kpl3meTTepre TepeH, Tangday Kacangpl. 2021 KbiAfbiH, KOPbITbIHABICHI GOWbIHLILA

Nona 3aTpat Ha o68A3Ky 3a 2021 rog

B[P @ dpyrue WHBECTALHA, TEHTE

Hong aatpar Ha obeA3ky aa 2022 ron

@[TIF @ Qpyrde WHBBCTALMM, TEHTE

Obeaska
21% |

4%

Kecme 1. KazamomeHepkacinmin eHOipy ETY-HbiH 2021-2022 #bindapra apHAFGH AL
UHBECMUUUAAbIK WbiFbIHOAPb! beniHiciHOe balinayra apHANFaH WblFbIHOAPObLIH KYpPblibiMbl

AdepHoe obujecmeo KaszaxcmaHa

4‘.4

WWW.NUCLEAR.KZ BTN ANEPHOE

ETY-HbiH, GapnblK WMHBECTUUMANAPbIHbIH, 78%-Fa KYyblfbl Tay-KeH-AAMbIHAbIK YKYMbICTApPblHA TUECiNi EeKeHi
aHbIKTanAbl, OHbIH 21%-bl — Baitnay KymbicTapbl.

EH y/NKeH WhIFbIHAAP Keneci nosuumanapsa Tyceai:
1. cyacTbl copfblnapbl;
2. MHA Kkybbipnapsl;
3. TEXHONOMMANBIK TOpanTap;
4. WolIFblH enwWeriwTep;
5. anekTp Kabeni eHimaepi.

Heri3ri wbifblHAAPAbI TYCiHY baitnay npoueciH OHTaWnaHAbIPY KesiHAe eKniH Kowfa MYMKIHAK bepesi.
Tanpaywbinap ocbl matepuangapapl TWUIMCI3 naiganaHyabl OHTaWNaHAbIPYFa MYMKIHAIK 6epeTiH TexHono-
TMANBIK LewWwimaepai i3geyre aHe eHrisyre 6aca Hasap aygapabl. Mbicanbl, CyacTbl YHFbIMa COPFblAAPbIH

caTbin any KoHe nNaWganaHy MacenenepiH NbICbIKTay KesiHAe €eHLWinec KacinopblHAApAblH, bipiHiH, Mbica-
Nbl eckepingi, bipHewe bln 60WbI COPFbINAP CaTbiN anblHOaFaH KOHE WaxTaHblH, OAPAbIK KAMKETTINIKTEpIH
KOHAEYMEH KoHE KabAbIKTbIH, CEHIMAINIMIH KaMTaMacbl3 eTYMeH alHanbicaTbiH apHaibl KypbinfaH benimwe
KamTaMacbI3 eTeTiH. OHAIPICTIK aKTUBTEPAIH, Kbl CalblHFbl MOHUTOPUHII, YaKTbllbl KOHAEY KOHEe CanaHbl
BaKblnay CyacCTbl COPFblNAPbIH CaTbiN anyfa apHanfaH OHAIPICTIK LWbIFbIHAAPALIH KON MesLWepiH OHTahnaH-
AblpaTbiHbl AdNeNAeHAi.

TOI 5 3aTpar Ha 0bBA3KY

CTaTten pacxonos

Pacxon Tauxre

Kecme 2. balinay mamepuandapsiHa apHAnfaH y30iK 5 woirbiH

nsk_kz_1993 ¥ nskassociation1993
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HobaHbl TONbIK Kenemae iCKe acblpy anAblHAA KYMbIC TOObI ypaH eHAipywWi KacinopbiH OOWbIHWA alHan-
Ma KON KYpPri3gi, OHblH 6apbicbiHAa 6ainay KyMbICTapbl Ke3iHAE LWbIFbIHAAPAbI OHTaWNAHAbIPYFa MyMm-
KiHAIK 6epeTiH 18 TexHonormanblk wWewiMm aHbikTanabl. Kenbip wewimaep fblAbIMU-3epTTeY KOMMOHEHTIH
KamTuAbl.

2022 Xblnabl KOPbITbIHAbBINAK Kene, MbiHanapAbl KOPbITbIHAbIAAYFa 60n1aabl:

735 mnn

Oﬁéﬂll EEI

L) Porwser

*

Ha scex pobbiMubid NPEANPHATAAX NORYHEHE NWUEHIKA 3 HATEropur Ha CTROMTENLHO-MOHTaMHEE paboTh, kpome O
bygeHoBCHDE

BLIroasl 0T PEUMEIMHTE YERAHYMANCE OT NAIHOBLX Novalatensd 2022 roga Ha 1,458 mapg.Tedre, 3a CHET PEANHIBLMH
NPOSHTa M NOAYYEHHE SONOAHHTEABHON aHAAMTUKM OT NpoerTa «OBeA3KaY. MPK 3ToM, 0BLME BLIr0AR Mo PeUMEAMHIY 33 2022
o cocraenan — 6,305 MAPLLTEHTE, YTO BbILUE NNBHOBbIX NOKa3aTEN IR Ha 17,5% (COMNatHo yTEEPMOEHHOH METOAMKE patyeTa
Brirog).

Boirogst oT BLINOAHAEMBIX paboT no obBAIKe TeXHONOMHYECKMK GNOKOB W MATUCTPANEHBIX TRYBONPOBOL0E/KMCNOTONPCBOAOE
o1 TOO sKazatomnpom-Salrans aas TOO cANMAK:, TOO o0 «Opransks, TOO «hafxen-Us - 735 man.venre [cornacHo
VTEEPHULEHHDA METDAWKE PACYETA BRIFDA).

Peanusosad nnad MEPONPWATHR NO MUHWMKZELUNA Ja3NMEOE TEXHOAOMMYECKMK PACcTEONOE NPW FOPHO-NOATOTOBMTEARHBIX
patoTax.

Pazpaboran kopnoparuersid crangapr AD «HAK aHazaromnponan CT HAH 38-2022 aTexdonorsgeckwid npougcc obenzkum
MarMCTPANEHEE TRYBONPOBOA0E W BHYTPMENOUHDN OBBAIKKM TEXHONOTMYECKMY GAOKOB B PAMKAX NPOWIBOACTEd TOpHO-
NOATOTOSHTENEHIX paGaT B ypaHoaoBLIBSIO UMK NpeanpMaTHAY AC «HAK «HasaTomnponm»

Mpoeegex EMeH ONLITOM CPek DTBETCTEEHHLIN coTpydHrune 120 no ay
CozgaH

ACHUM | 8 0fA2eTH OOEAIKK.

Mo peayaktatam ofmMeHa onsiTom Gein MEULMMPoBaHa 3aAeka Ha HUOKP no teme oPaapaBotva woeoro cnocofia nogkema
NPOAYKTMEHCTO PACTBOPA MYTEM MCMONEI0SAHMA HEIEMHOMC HACOCE B YLIOBHAK YPAHOBLIX MECTORGHAEHNA ¢ WIBLITOUHbIM
NABCTOBLIM 8B/ EHHEMD

MocTpoeH aHanw3 3a7paT Ha 00BAZ04HENe paboTel ¢ npumeHeHwem Power Bl 3a nepuog 2018-2022 rr., KOTOPEIH NOSBOMMA
ONTMMMIMPOBETE HesgidenTienuie 3aTpatel Aoberken 130 Ha oberaosHwe paboter Ha cymmy Gonee 3 mapg.Texre (npe
YTEEpHAEHMY BropHeToR ypaHoaobueanu 130]

TOO sKasaTomnpom-5aUrans nomyain [MKO HE npaso npoeege Hwe 0BBARI0UHEIX pafoT
Mernrenwe necbxogpnvocts paspabiorim NCLL v pansHERWErD NPOXOMAEHIA MOCYIAPCTBEHHON SHCNEPTWaL! HA DOBAR3IDYHLIE

pafioTel AnA O0OBMHLIX NPEANpUATH OBWECTEE, 38 MCKAYEHHEM MPOUECCOB CTROMTEALCTEA 137 W MATHCTPANEHREIK
TRpyBonpoB0g0s.

ObLwue sKoOHOMUYECKHE
Bbiroapbl - 2,293 mnpa.teHre

2022 KblnablH, KOPbITbIHABICHI BOMbIHIWA NaiAaHbl ecenTey aficTeMeciHe CalKec pacTanfaH nainga 2,293
MAPL TEHTeHi Kypagpl, b6ainay KYMbICTapblH iCKe acblpyfa KYMCaANaTbiH YaKbITTbl OHTAWNAHAbIPY 8 aigaH
bacran 2,5 aiifa geniH KbiCKapAbl, NPOLECTepAiH OHAIPICTIK TMIMAININE MEH albIKTbIFbIH apTTbIPATbIH MiH-
[eTTep icKe acbipbinabl.

KasaTomeHepKacinTiH, eHAIPICTIK KoHEe 3KOHOMMKAbIK OOrbIHbIH, Kannbl Kyl-KirepiMmeH icKe acblpbl-
NaTblH OCbIHAAN ipi Kobanap Tamalla HaTUXKeNep KePCeTin, KOMNAHUAHbLIH, OfaH api inrepineyi MeH TypakTbl
ecyiHe bIknan etea,.

MaHndoc CA/JbIPBAEB,
TenomaHn LLIYPUEB,

«KazamomeHepkacin» YAK» AK

AdepHoe obwiecmeo KazaxcmaHa

WWW.NUCLEAR.KZ

MPOEKT «MNOBbILLIEHUE
IOOEKTUBHOCTU NMPOLLECCA
OBBA3OYHbIX PABOT»

HA YPAHOAOBbIBAIOLLIUX
NMPEAMPUATUAX KASATOMIMPOMA

B Havane 2022 roga npoM3BOACTBEHHbIM AenapTa-
MEHTOM COBMECTHO C AenapTamMeHTOM 3KOHOMMUYECKO-
ro aHanu3a KasaTomnpoma, a TakKe NpeacTaBUTeENIMH
ypaHoZ06bIBalOWMX NPeAnpUATAIA HayaTa peanusa-
LA KpynHoro npoekTta «losbiweHne 3GPeKTMBHOCTH
npouecca 06BA304YHbIX PabOT».

O6BsA3Ka TEXHONOTMYECKMX CKBAXKMUH Ha re0TEXHO/O0-
rMYeCKOM NOAMUTOHE BKAOYaeT B cebs:

e NPOKNAAKY KabenbHbIX NIMHUIA 3IneKkTponepesay

HaNpPAXEHNEM;

o MOHTAX pacnpesesuTeNbHbIX LWWTOB, LWKapos

yNpaBAeHUA NOTPYKHbIX HACOCOB;

o MOHTAX M 06BA3KY TEXHONOTUYECKMX Y3/10B;

e NPOKNAAKY TPYO6ONPOBOAOB U T.A,.

OCHOBHbIMM MPEANOCHIIKAMM K CO34aHMI0 NMPOEKTa
ABNANNCL HEOOXOAMMOCTb COBEPLUEHCTBOBAHNA 068A-
304HbIX PaboT NpPU ropPHO-NOAFOTOBUTE/bHBIX MPOLLEC-
CaX U yCTpaHeHMe «y3KMUX» MeCT B NPOU3BOACTBEHHOM
npouecce. Takke cnesyet OTMETUTb, YTO TEXHONOMUA
CTPOUTENLCTBA FEOTEXHONOTMYECKOro noauroHa (M)
OT PYAHWKA K PYAHUKY OTAMYAETCA B CUAY PA3/INYHBIX
eOTEXHONOTUYECKUX CTPYKTYP  YPaHOL00bIBaOLLMX
NPeANPUATAI, MECTOMONONKEHUA U YPOBHA TEXHOOTM-
4ecKoro pasBuUTKs.

3aflaun npoeKTa bblAK NoaeNeHbl Ha CEMb OCHOB-
HbIX HanpaBJeHWN:

1. BoifsBneHne NPOM3BOACTBEHHBIX Y3KUX MECT» M
aHaN13 Ha COOTBETCTBME HOPMATUBHBIM M 3aKOHO-
AaTtenbHbiM TpeboBaHMAM Npu NpoBeaeHUn 06Bs-
30Y4HbIX paboT.

2. OnTMMK3aumua HeadpdeKTUBHbIX 3aTpaT, HE BAUALD-
LMX HA NPOU3BOACTBEHHYHO 3QPEKTUBHOCTD.

3. TexHuyeckaa npopaboTka BonNpoca, CBA3AHHOIO C
TUPAXKMPOBAHUEM NPUMEHEHMUA NIYULINX NPAKTUK
B 061acTh 06BA304HbIX PabOT Ha ypaHoL0ObIBatO-
LMX NPEANPUATUAX.

4. NosblweHne 3GPeKTUBHOCTM NPOLLECCA MOBTOPHO-
0 MCNoAb30BaHMA 0D0PYAOBAHMA U MaTepuUanos
NPW rOPHO-NOATOTOBUTENbHbIX PaboTax.

5. CoBeplueHCTBOBaHME MpoLecca NPOM3BOACTBEH-
HoW 6€30MacHOCTM Npu NPoBeAeHUM 06BA30YHbIX
pabor.

6. BO3MOXKHOCTb MpUMeEHEeHUA LUPPOBbIX TEXHONO-
Ui UK «oUMPPOBKaA» AaHHbIX ANA 3PEKTUBHOTO
aHaNM3a AaHHbIX U NOBbILWEHWE NPO3PaYHOCTM 00-
BA30YHbIX paboT».

PROJECT
“IMPROVING THE EFFICIENCY OF
THE STRAPPING PROCESS” AT
KAZATOMPROM URANIUM MINING
ENTERPRISES

At the beginning of 2022, the Production Depart-
ment, together with the Department of Economic
Analysis of Kazatomprom, as well as representati-
ves of uranium mining enterprises, launched imple-
mentation of a major project “Improving the effi-
ciency of the strapping process.”

The strapping of technological wells at a geotech-
nological landfill includes:

o laying of cable power lines with voltage;

« installation of switchboards, control cabinets for

submersible pumps;

« installation and strapping of technological units;

o laying of pipelines, etc.

The main prerequisites for the creation of the
project were the need to improve strapping during
mining and preparatory processes and to elimi-
nate “bottlenecks” in the production process.
It should also be noted that the technology of
construction of a geotechnological landfill (GTL)
differs from mine to mine due to the different geo-
technological structures of uranium mining enter-
prises, location and level of technological deve-
lopment.

The objectives of the project were divided into
seven main areas:

1. Identification of production “bottlenecks” and
analysis for compliance with regulatory and
legislative requirements for strapping operations.

2. Optimization of inefficient costs that do not af-
fect production efficiency.

3. Technical elaboration of the issue related to
replication of the application of the best prac-
tices in the field of strapping operations at ura-
nium mining enterprises.

4. Increasing the efficiency of the process of reuse
of equipment and materials during mining and
preparatory work.

5. Improving the process of industrial safety du-
ring strapping operations.

6. The possibility of using digital technologies or
“digitization” of data for effective data analy-
sis and increasing the transparency of strap-
ping operation.”

In order to fully understand the cost portfolio for
strapping, an in-depth analysis of production costs,

nsk_kz_1993 ¥ nskassociation1993
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12 NnonHOro NoHMMaHua nopTdens 3atpat Ha 068A-
304Hble paboTbl bbIN NpoAenaH rMyboKuit aHanns npo-
M3BOACTBEHHbIX 3aTPaT, B TOM YMC/IE Ha MATEPMaNbI U
ycnyru. Mo ntoram 2021 roga onpegeneHo, YTo OKON0
78% Bcex nHsectmumm 30 npMxoAnUTCA Ha rOPHO-NOA-
rotoBuTeNbHble PaboTbl, M3 HKUX 21% — 310 06BA30Y-
Hble paboTbl.

including materials and services, was carried out.
According to the results of 2021, it was deter-
mined that about 78% of all investments of subsi-
diaries and affiliates are accounted for mining
and preparatory work, of which 21% are strapping
works.

flona aarpart Ha obenAaky 3a 2021 roa
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lpaguk 2. TOI 5 3ampam Ha mamepuansi no obeaske / Figure 2. Top 5 costs of materials for strapping

A06bIBaOWMM NPenpUATUAM, B XOA4E KOTOPOro onpe-
AeneHo 18 TeXHONOrMYECKUX PeLLEHNI, NO3BONAOLLMX
ONTUMM3MPOBATb 3aTPaTbl NPU 0OBA30YHbLIX paboTax.
HekoTopble W3 pelleHnit HecyT B cebe Hay4yHo-uccne-
[L0BATENbCKYO COCTABAAOLLYHO.

MopBoga utorn 2022 roga, MOXHO Pe3tOMUPOBATH
cnepyrouiee:

optimize costs during strapping operations. Some of
the solutions have a research component.

Summing up the results of 2022, we can sum-
marize the following:

The confirmed benefits according to the
methodology for calculating benefits by the end
of 2022 amounted to 2.293 billion tenge, the

Ipaguk 1. Cmpykmypa 3ampam Ha 06853Ky 8 pazpe3se 0bwux UHBECMULUOHHbIX 3ampam
006b14HbIX [30 Kazamomnpoma Ha 2021-2022 2e.
Figure 1. The structure of strapping costs in the context of the total investment costs of
Kazatomprom’s mining subsidiaries and affiliates for 2021-2022

Camble 6onbluve 3aTpaTbl MPUXOAATCA Ha Cleayto-
LWMe NO3ULMH:
1. Hacocbl NOrpyHblE;
2. Tpybbl NMHA;
3. TEXHONOTMYECKME Y3Nbl;
4. pacxogomepbl;
5. aneKTpo-KabesbHanA NpoayKLMA.

MOHMMaHWe OCHOBHbIX 3aTPaT AAET BO3MOXKHOCTb
PACcCTaBAATb aKUEHTbl MPU ONTUMM3aLMKM NpoLec-
ca 06BA3KM. AHaNUTMKamu Obin caenaH ynop Ha
NOWCK W BHEAPEHNE TEXHONOTUYECKUX PELLEHUI, NO-
3BONAOWMX ONTUMMU3NPOBATb HeIPPEKTUBHOE MC-
NoNb30BaHWE AaHHbIX MaTepuanos. Hanpumep, npw
npopaboTke BOMPOCOB 3aKyna W WCMONb30BAHMUA
NOrPYXKHbIX CKBAXXMHHbIX HAacOCOB Obla yyTeEH Npu-
MEP OAHOr0 M3 [OYEPHUX NPeAnpuUATUi, rae
Y)KE HECKONbKO /IeT HEe 3aKynarTca Hacocbl U BCA
noTpebHOCTb PyAHWKA NepeKpbiBaeTca Cneuuanb-
HO CO34aHHbIM NOAPAa3AENeHNEM, 3aHUMAOLLMMCS
PEMOHTOM M obecneyeHnem HaAeKHOCTU obopy-
[0BaHMA. BbiN0 [0Ka3aHO, YTO eKeroaHbll MOHM-
TOPUHT MPOM3BOACTBEHHbIX aKTUBOB, CBOEBPEMEH-
HbI1 PEMOHT M KOHTPONb KayecTBa ONTUMUIUPYIOT
60NblIOE KONNYECTBO NPOMU3BOACTBEHHbIX 3aTPAT Ha
3aKYMKy NOrpy*HblX HACOCOB.

Nepea nonHomacwTabHOM peanus3aumeit NpPoekTa
paboyeit rpynnoi 6bin npoBeaeH 0bbesn No ypaHo-

The biggest costs are for the following items:
1. submersible pumps;

2. HDPE pipes;

3. production units;

4. Flow meters;

5. Electrical cable products.

Understanding the main costs makes it pos-
sible to place emphasis on optimizing the strap-
ping process. Analysts focused on the search
and implementation of technological solu-
tions to optimize the inefficient use of these
materials. For example, when working out the
issues of purchasing and using submersible
borehole pumps, the example of one of the
subsidiaries was taken into account, where
pumps have not been purchased for several
years and all the needs of the mine are covered
by a specially created unit engaged in repairing
and ensuring the reliability of equipment. It
has been proven that annual monitoring of pro-
duction assets, timely repairs and quality con-
trol optimize a large number of production costs
for the purchase of submersible pumps.

Before the full-scale implementation of the
project, the working group carried out a tour
of uranium mining enterprises, during which
18 technological solutions were identified to

AdepHoe obwiecmeo KazaxcmaHa

m Ha scex pobbiMubid NPEANPHATAAX NORYHEHE NWUEHIKA 3 HATEropur Ha CTROMTENLHO-MOHTaMHEE paboTh, kpome O
bygeHoBCHDE
BLIroasl 0T PEUMEIMHTE YERAHYMANCE OT NAIHOBLX Novalatensd 2022 roga Ha 1,458 mapg.Tedre, 3a CHET PEANHIBLMH
m NPOSHTa M NOAYYEHHE SONOAHHTEABHON aHAAMTUKM OT NpoerTa «OBeA3KaY. MPK 3ToM, 0BLME BLIr0AR Mo PeUMEAMHIY 33 2022
o cocraenan — 6,305 MAPLLTEHTE, YTO BbILUE NNBHOBbIX NOKa3aTEN IR Ha 17,5% (COMNatHo yTEEPMOEHHOH METOAMKE patyeTa
Brirog).
Boirogst o seinoAHAEMb paBoT No 08BAIKE TEXHOAOTMYECKMX GNOKOS M MarMCTPaNEHbIX TRYGONPOBOL08/KMCN OTONPCBOAE
o1 TOO sKazatomnpom-Salrans aas TOO cANMAK:, TOO o0 «Opransks, TOO «hafxen-Us - 735 man.venre [cornacHo

VTEEPHULEHHON METOAMKE DACHETA BRING).

PeanusoBaH NaH MeponpyATAR N0 MUHUMMIELMK P23NWEOB TEXHDAOTMUECKMK PACTEOPOE NPW [OPHO-NOAIOTCEMTERHB
patoTax.

Paspabotan kopnoparvereid crangapt AD «HAK ulazaromnpom» CT HAK 38-2022 eTexdonormueckmii npougce obenaku
MarMCTPANEHEE TRYBONPOBOA0E W BHYTPMENOUHDN OBBAIKKM TEXHONOTMYECKMY GAOKOB B PAMKAX NPOWIBOACTEd TOpHO-
NOATOTOSHTENEHBIX pabaoT B YPaHoA0BLIBSIIWNK NpeanpMaTiax AD «HAK «HasaTomnpons

AT Mpoeegex DEMeH ONLITOM CPeik DTBETCTEEH COTpY e J30 no ay HAM | 8 ofn2eTH 05BRIKM.
W CozgaH
Mo peayaktatam ofmMeHa onsiTom Gein MEULMMPoBaHa 3aAeka Ha HUOKP no teme oPaapaBotva woeoro cnocofia nogkema
Q NPOAYKTMEHCTO PACTBOPA MYTEM MCMONEI0SAHMA HEIEMHOMC HACOCE B YLIOBHAK YPAHOBLIX MECTORGHAEHNA ¢ WIBLITOUHbIM
NAACTORLIM NABNEHHEME
MocTpoeH aHanw3 3a7paT Ha 00BAZ04HENe paboTel ¢ npumeHeHwem Power Bl 3a nepuog 2018-2022 rr., KOTOPEIH NOSBOMMA
b Perer i ONTMMMINEDBETE HesdiberTuanbie 3atpatsl gobersen 30 Ha oberacsiwe paborter Ha cymmy Bonee 3 munpg.tenre (npn
YTEEpHAEHMY BropHeToR ypaHoaobueanu 130]
.......... TOO sKasaTomnpom-5aUrans nomyain [MKO HE npaso npoeege Hwe 0BBARI0UHEIX pafoT
Mernrenwe necbxogpnvocts paspabiorim NCLL v pansHERWErD NPOXOMAEHIA MOCYIAPCTBEHHON SHCNEPTWaL! HA DOBAR3IDYHLIE
paboTel AnA A0BRMHLIX NPEANPUATHI OBWECTEE, 38 WCKAKOYEHHEM NPOUECCOB CTPOMTEACTEA M37] M MATHCTPARGHLIX

ObLwue sKoOHOMUYECKHE
Bbiroapbl - 2,293 mnpa.teHre

TRpyBonpoB0g0s.

MoaTBepKAEHHbIE  BbIFOAbl  COMMACHO  METoAu-
Ke pacyéta Bbirog no utoram 2022 roga cocTtaBuau
2,293 mnpg TeHre, ONTUMM3AUMA 3aTPAYUBAEMOrO
BPEMEHM Ha MOATOTOBKY K peanu3aumm 06BA30YHbIX
paboT cokpatunacb ¢ 8 mec. Jo 2,5 mec., peanuso-
BaHbl 3a4a4M, NOBbILIAIOLME NPOU3BOACTBEHHYIO 3¢-
$EeKTUBHOCTb M NPO3PAYHOCTb NPOLLECCOB.

Takue KpynHble NPOEKTbl, peanusyemble 06LWMMU
YCMAMAMM NPOU3BOACTBEHHOTO M 3KOHOMMYECKOro
bnoka KaszaTomnpoma, MOKa3biBAKOT OTIWYHble pe-
3yNbTaTbl M CNOCOOCTBYIOT AaNbHEWLLEMY NPOrpeccy 1
YCTOMYMBOMY POCTY KOMMAHUM.

Manooc CALbIPBAEB,
Teabman LLIYPUEB,
AO «HAK «Kasamomnpom»

L

optimization of the time spent on preparing for
the implementation of strapping works was redu-
ced from 8 months to 2.5 months, tasks were
implemented that increase production efficien-
cy and transparency of processes.

Such large-scale projects implemented by the
joint efforts of the production and economic
block of Kazatomprom show excellent results and
contribute to further progress and sustainable
growth of the company.

Zhandos SADYRBAYEV,
Telman SHURIEV,
NAC Kazatomprom JSC
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HEMECE «RAHA ANNTbIH»

AHHomayus. Intnin — 6i3aiH 6yKin epKeHMETIMI3 YILIH MaHbI34bl KaHE CUPEK
AHAAUMUKANbIK wosy Hypeisindi Ke3aeceTiH meTangapabiH bipi. 9puHe, 6i3 AuTUA Typanbl aiTa-
H3He 3nemOiK Kopaap, KondaHLICMarsl | TuiH Goncak, Li-ion 6atapesnapbl 6ipaeH ecke Tyceai. LLbIHbIHAA
SKOHOMUKQ/IbIK CYPAHBIC, NEPCNEKMUBA- | na, eHAIPIATeH AMTUIAIH apbICTaH YNeCi aKKyMynaTop eHAipywine-
nap 3epmmendi. PiHIH KaXeTTinikTepiHe Kymcanagbl. JINTUIA Heri3iHAeri akKymy-
TyiiiHOi ce3dep: 5 natopnapAaH 6acka, amtuit HMobatbl (LINDO,) cbi3biKTbIK emec
KeH opbiHOapebl, Kopaap, Aumul. ONTMKAZA MaHbI3Abl MaTepuan peTiHae KonLaHbinagbl. MHKeHep-

Nep NUTUWAI KOFapbl TemnepaTypanbl Mainnay, KopbiTnanapabl
KaTanTy XaHe Xbiny 6epy ywWiH nanganaHaabl. JIMTUIA peareHTTePI KYKa XMMUA OHepPKacibiHae Ae KeHiHeH
KONAAHbINAAbl, BATKEHI ON 6Te KYWTi HEri3 }XoHe KenTereH XMMMUANbIK 3aTTapAblH CMHTE3iHAE KONAaHbI-
NnaTblH Hykneooun. On coHpaW-aK KyMKe KyWheciHe oCepiHiH apKacblHAA KeHiN-Kynai TypaKTaHAbIp-
Fblll PETiHAE KbI3bIFYLWbIIbIK TyAbIpaAbl KaHe AAPONbIK 3epTTeynep Tputuit (*H) eHaipy ywiH °Li caynene-
HYiHEe MYMKiHAIK bepai.

JIMTUNAIH eH MaHbi34bl OHEPKACINTIK KEH OpPbIHAAPbI XKOFAapbl KOHUEHTPAI Ty34bl epiTiHAinep 6onbin Ta-
Obinagbl. Onemae NUTUAAIH IKOHOMUKANbIK TYPFblAaH TUIMAI KeH opbliHAApbl a3 faHa, Bipak MoMbiHAanN-
FaH )XahaHAbIK NUTUI PecypCcTapbiHbiH, Me/LWepi OCbl MeTanfa CypaHbICTblH, KYTiNETiH AeHreniH KaHafaT-
TaHAbIPYFa KETKINIKTI.

Yunuae anemaeri AMTUN pecypcTapbiHbiH, €H KN MenLepi WofblpnaHfaH. KentereH backa engepae, atan
anTKkaHaa ABcTpanuana, ApreHTHaAa KaHe KbiTa4a MaHbi3Abl KEH OpblHAAPbI Tabblnabl.

AKLL Teonoruanbik Kbi3MeTiHiH 6afanaybl 60MbIHWA, NUTUIALIH anemaik Kopbl 2010 XbingbiH 6acbiHAa
9,9 MUANMOH TOHHAHbI Kypaabl. JINTUAAIH eH YAKeH Kopbl 6ap en-Yunu, on anemaik KopnapabiH 76% Ky-
panabl. CoHAan-ak, KopnapabiH ipi nenepi — ApreHTuHa (8%), Asctpanus (6%) aHe Kbitail (6%).

AdepHoe obujecmeo KaszaxcmaHa
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Herisri Tay-keH aygaHpapbl Kasipri yakbiTta Ynnu, bonusma KaHe ApreHTUHaHbl KaMTUTbiH OHTYCTIK
AmepurKkaga «nuTUIA ywobypbIWbI» Aen aTanaTblH alimakTa opHanackaH. Onap yw Ty3Abl Wenge eHaipineai:
Atakama, Ombpe My3pTo, OHU. MyHAa AUTUIALIH anemaik KopblHbiH, 70%-bl OpHanackaH. OnapablH ywTeH
ekici bonmsuaga. Ocbl ywobypbiwTa eHAipinreH 6apabik autnii Yuamperi SQM 6aiibiTy KacinopHbl, AHAO-
daract nopTbl apKbiabl 6TEAI }KaHE 3KCNopTTanagbl.

YwoOypblWwTbIH, eH, AambifaH beniri - Salar de Atacama, oHga unaunik SQM komnanuacel 1984 xbinaaH
bepi antnit eHaipin keneai. CapanwblinapablH, NiKipiHWe, AUTUIA KOPbIHbIH KapTbiCbiHAaH Kebi oCbl Ty3Aabl
6aTnakTaH anbiHFaH. KanfaH AMTMnAi Ty34bl 6aTnakTbl TONbIFBIMEH KOMMAMN BHAIPY MYMKIH emec.

Salar de Hombre Muerto — ekiHWi ynkeH Ty3abl 6aTnak. OHbl eHAIPY *KakbiHAA BacTangbl (1998). OHbI
HerisiHeH ApreHTuHa bakblnaiabl XaHe amepuKkaHabik FMCAS biknan eTy canacol 60nbin Tabbinagbl.

Salar de Uyuni — anemperi eH, ipi NMTUIA KeH OpHbl 60nbin TabbinatblH BONMBUA KEH OpHbI. JINTUIRAIH
KOMMepUMANbIK eHAipici ani H6acTanfaH KokK. Ty3abl epiTiHAiAeri MarHuii meH AUTUWAIH KaTblHACbl an-
AblHFbl KEH OPbIHAAPbIHA KapafaHAa YW PETTEH KOfapbl, OyN eHAIPIC KYHbIH alnTapabIKTal apTTbipagbl. byn
KEH OPHbIHbIH KEH Kenemae SKOHOMUKANbIK AaMyblHA Kedepri KenTipeai.

Jintnidgin, 6acka maHbi3abl KEH OPbIHAAPLI:

Silver Peak (Clayton Valley), Nevada. ConTycTik AMepuKaaasbl €H KoHe KeH OpHbl. MarHut MeH AnTui-
AiH TOMEH KaTbIHACbl XaHE OHAIPINTeH WWKI3aTTbIH KOFapbl canacbkl 6enrini. Ananaa, Kasipri yakblTTa OHbIH
KOp/apbl aTap/blKTal capKblayaa.

Tubetteri Ty3abl Kengep. Kopnap eTe a3, an MHPPaKypblbiM Halwap AamblFaH. Ananga, Ken Kepemet
XUMUANBIK KacueTTepre ne. Kenai Kbitanbik CITIC Guoan KomnaHMAChl XaHe KaHaganbik Sterling Group
Ventures 6ackapagpbl.

Ty3abl 6aTNaKTbl KEH OPbIHAAPbIHLIH, €H ipi KEH OpPbIHAAPbLIHbIK, OipiH Urepy casacu Toyekenre aKeneg,.
OHTYCTIK AMepuKa Tabufn pecypcTapibl Urepyre epeklle acep eTeTiH Caacu TypaKkcbi3 amak. Mbicanbl,
BonvBuaparbl NMTUI BHEPKICIDIHIH, *KeTicTiri bipkaTap cancu Kafgannapra 6annaHbICTbI.

Tt eHpipyaiH eH ap3aH aaici — Ty3abl 6aTnakTapAaH eHAipy. byn agic Ty34bl COpbIN, OHbl KYH Cayne-
CiHge ycTayaaH Typagbl. TexHONOrMA KapananbiM XaHe ap3aH. [lereHMeH, cy Ken menwepae Kaxet bona-
TbIH Xanfbi3 pecypc 6onbin Tabbinagpl, byn afette Ty3 KeH OpbIHAAPLI Aen aTanaTblH aMMaKTapAa npo-
6nema 6onbin Tabbinaabl. Ty3apl WeriHAINEp Ty34bl epiTiHAIAEr MarHUn MeH AUTUIAIH KaTblHACbIMEH CU-
nattranagbl. byn KatblHacC eHAipiAreH NUTUWAIH, KYHbIHA alTapAbiKTanW acep etedi. JInTMinaiy, Kasipri 6a-
FacbimeH 11:1-neH KOFapbl apaKaTbiHAC MYHAAW KEH OPbIHAAPbIH UrepyLiH, SKOHOMMUKANbIK KYHAbINbIFbIHA
KYMaH KenTipeai. byn MyMKIHAIKTI AUTUIA eHAipyre MamMaHAaHAbIPbINFAH KOMNAHMANAPAbIH aKnapa-
TbIH TaNfay Ke3iHAe ecKepy Kaxer.

Kasipri yakbiTTa KenTereH Ty3Zbl KeNLEpPAEH NUTUIA BHAIpYy TeXHONOoruanapbl AWTUNAIH a34blfbliHa
)KOHE MarHunAai Tasapty npobnemanapbiHa KapamacTaH, eHIMHIH peHTabenbAainiri meH canacbl 60MbIHWA
NOAMMETANN KeHAEpiH eHAipyaeH acbin Tyceai. Ty3abl epiTiHAIHIH, apTbIKWbIAbIFbI — LWKMKI3aT KYPaMblHbIH,
TYPaKTbINbIFbl XKAHE TEXHONOTUAHDBIH, XOFapbl 6HIMAINIrI.

Ka3aKCTaH UTUIA 6HAIPICIH AaMbITy YLIH KaXeTTi WKKi3aT KopaapbiHa ue. KypambiHAa pyaachl XKofapbl
Ty34bl €piTiHAINepAeH NUTUW OHAIPYre apHanfaH KeHAep, TEXHWKANbIK LUMKI3AT KOHE TEXHONOTUANbIK
wewimaep KasakctaHaasbl }Kafaanfa KaTblCTbl MYKMAT 3epAENEHIn, XKeTingipinin, eHrisinyi tmic.

JINTniA HapbIFbIHAAFLI OHAIPYWiNep MeH OMbIHWbINAPAbIH, CaNbICTbipManbl TYpAe a3 CaHblH eckepe
OTbIPbIN, OCbl LWKMKi3aTKa TUIMAI ONMTONOAWUA KypfaH eH. byn, cambin KenreHae, AUTUNAI CTPaTEruANbIK
MeTanfa aHanabipagbl, 6yn eHAipywi enpepre AavblH ©HIMHIH 6GafacbiHa MUHMManAbl Tepic acep eTe
OTbIPbIN, MaKCMMangbl nanga any ywiH H6afaHbl KeTepyre MyMKiHAIK 6epegai. Kasipri yakbiTTa AnTUAAIH,
CYPaHbICbl MEH YCbIHbICbI CaNbICTbIPManbl Typae TeHAecTipiareH. Ananga, capanwbinapapblH, NiKipiHwe,
erep *KakblH apaja aHa ayKbIMAbl Tay-KeH obanapbl icke Kocblamaca, oHAa wamameH 2025 xbinfa Kapai
HapbIK LUMKI3aT YCbIHbICbIHbIH, alNTapAbIKTak TanwWblAblfbiHA Tan 6onagbl. Kasipri yakblTTa AUTUI eHAipy
nepcnekTneanbl 6usHec 6onbin Tabblnadbl KaHE canagafbl IKOHOMMKANbIK Kafgal KaHa KaTbiCyLWblnap
Ken KyTTipMenTiHae.

«Bonkoszeonoaua» AK
6acnace3 Kbiamemi
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LITHIUM

- THE “NEW OIL”
OR THE “NEW GOLD”

vtniA — oauH u3
BAXKHEMWNX N PEAKMX
METaNNoB Ana  BCeW
Halen LMBUAN3a-
umn. KoHeuyHo, Koraa
Mbl FTOBOPUM O JIUTUMK,
Ha yM Cpasy npuxo-
aat  Li-ion  6atapew.
n [EACTBUTENBHO,
NbBWHaA aons Aobbl-

AHHOmMayus.

posedeH aHanumuyveckuli
0630p U U3y4eHbl MUpPO8bIe
3anacel, cyujecmeyroujuli
3KOHOMUYeCKul
Crpoc, nepcrekmusbl.

Knrouesvle cnosa:
MecmopoHoeHus,
3anacel, Aaumud.

Lithium is one of
the most important
and rare metals for
our entire civilization.
Of course, when we

Annotation.
An analytical review was
carried out and the world
reserves, the existing
economic demand, and

prospects were studied. t?'.k about bllthlu'm,
Keywords: !—"'Ond_ I atteries
deposits, reserves, Imme: 'jte y . c(j:omde
lithium. to mind. And indeed,

the lion’s share of

BAEMOTO JIUTUA YXOAWUT Ha HYXAbl MPOWU3BOAUTENEW
aKKyMyNATOPOB. TeMm He MeHee MOMWMMO aKKyMyns-
TOpOB Ha OCHOBe /uTuA, HWobat autna (LINDO,) uc-
MONb3YeTCA KaK BaXHbli MaTeEpPMan B HEMHEWHOM
onTuKe. MHXeHepbl MCNONb3YIOT INTUI B KAYECTBE Bbl-
COKOTEMMEPATYPHON CMa3KKu, ANA YNPOYHEHWUA Ccra-
BOB M Tennonepeaayn. JIMTUEBbIE peareHTbl TaKKe
WMPOKO MCNO/Mb3YHTCA B TOHKOM XMMMYECKOM Npo-
MbILUNEHHOCTH, NOCKONBKY 3TO O4YEHb CUIBHOE OCHOBA-
HME W HYKNeodpun, UCNONb3YEMbIA B CMHTE3E MHOTUX
XMMMYecknx Belwect. OH TaKKe NMpPeACTaBAAET UHTe-
PeC Kak ctabunusaTtop HacTpoeHusa bnarogaps csoemy
BO3AENCTBMIO HA HEPBHYID CUCTEMY, a ALEPHblE WC-
cnepoBaHna nossoanan obayumutsb °Li ana npoussos-
ctBa TpuTuaA(*H).

Hanbonee BaKHble MPOMBbILAEHHbIE MECTOPOMXKAE-
HUA NIMTUA NPEACTaBAAOT COOOW BbICOKOKOHLEHTPH-
POBaHHblE paccosibl. B mMupe cyliecTByeT BCero He-
CKO/IbKO 3KOHOMMWYECKM BbIFOAHbIX MECTOPOXKAEHW
NTUA, HO OBBEM MNPM3HAHHBIX MWUPOBbLIX PECYPCOB
NINTUA JOCTATOYEH ANA YA0BNETBOPEHUA OXKMUAAEMOTO
YPOBHSA CNpOCa Ha 3TOT MeTann.

B Yuam cocpepoToyeHo camoe 6onblioe Koau-
YeCcTBO PECYPCOB ANUTMA B MUpPE. 3HAUYWUTE/NbHbIE Me-
CTOPOXAEHMA TaKKe 0OHapyKeHbl BO MHOMUX ApYruX
CTpaHaX, B YacTHOCTU B ABCTpanuu, ApreHTuHe u Ku-
Tae.

Mo oueHkam leonornyeckoin cnyx6bl CLUA, mu-
poBble 3anacbl AMTMA Ha Havano 2010 roga cocras-
nann 9,9 maH ToHH. CTpaHoM ¢ cambiMK 60abLINMK
3anacamu AuTMA aBnsetca Ynam, Ha A0NK0 KOTOpoM
npuxoautca 76% MUPOBbIX 3anacoB. Takxe Kpyn-
HbIMM BNAAENbLAMM 3anacoB ABNAOTCA ApreHTUHa
(8%), AscTpanus (6%) n Kutai (6%).

OcCHOBHble paioHbl A0ObIYM B HacToALEE BPEMS
PACMoO/IOXKEHbl B PErMOHE, M3BECTHOM KaK «auTue-
BbIi TpeyronbHMK» B KOXKHOM AMepuKe, B KOTOpbIV

the extracted lithium goes to the needs of bat-
tery manufacturers. Nevertheless, in addition to
lithium-based batteries, lithium niobate (LiNbO,) is
used as an important material in nonlinear optics.
Engineers use lithium as a high-temperature lub-
ricant, for hardening alloys and heat transfer.
Lithium reagents are also widely used in the fine
chemical industry, as it is a very strong base and
nucleophile used in the synthesis of many chemicals.
It is also of interest as a mood stabilizer due to its
effect on the nervous system, and nuclear research
has made it possible to irradiate °Li to produce
tritium(®H).

The most important industrial lithium deposits
are highly concentrated brines. There are only
a few economically profitable lithium deposits
in the world, but the volume of recognized glo-
bal lithium resources is sufficient to meet the
expected level of demand for this metal.

Chile has the largest amount of lithium resour-
ces in the world. Significant deposits have also
been discovered in many other countries, in par-
ticular in Australia, Argentina and China.

According to estimates of the U.S. Geological
Survey, global lithium reserves at the begin-
ning of 2010 amounted to 9.9 million tons. The
country with the largest lithium reserves is Chile,
which accounts for 76% of the world’s reserves.
Argentina (8%), Australia (6%) and China (6%) are
also major owners of reserves.

The main mining areas are currently located in
the region known as the “lithium triangle” in South
America, which includes Chile, Bolivia and Argen-
tina. They are mined in three salt marsh deserts:
Atacama, Ombre Muerto, Uni. 70% of the world’s
lithium reserves are located here. Two-thirds
of them are in Bolivia. All lithium extracted in this
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BX0AAT Ynnun, bonmsua n ApreHTuHa. [obbiatoTca B
TPEX CONOHYAKOBBIX MYCTbIHAX: ATakama, Ombpe My-
9pT0, HOHK. 3aecb Haxoautca 70% MMPOBbIX 3anacos
mTuna. [1ee TpeTu n3 HUX Haxoaatca B bonnsuu. Becb
JINTUIA, BOo6bIBaemblii B 3TOM TpPeyronbHWUKE, Mpoxo-
VT Yepes unnuinckoe oboraTutenbHoe npeanpuatTue
SQM, nopt AHgodaracTa 1 sKCNopTUPYeTCA.

Hanbonee ocBoeHHan 4acTb TpeyronbHUKa — Salar
de Atacama, roe unnuiickas KomnaHua SQM Beget
A06bI4y nnTKa ¢ 1984 roga. Mo MHEHMIO 3KCNEPTOB, U3
3TOr0 CO/MOHYaKa 6bin0 M3BNEYEHO BONEe MONOBUHDI
3anacos AuTuA. OCTaBLUIMNCA IMTUIA HEBO3MOXKHO W3-
BNeYb 6€3 NOHOTO YHUUYTOXKEHMA CONOHYAKA.

Salar de Hombre Muerto — BTOpPOI N0 BENNYMHE CO-
NOHYaK. Ero gobblya Hayanacb coscem HeaasHo (1998
rog). OH B OCHOBHOM KOHTPOAMPYeTcA ApreHTUHOW W
aBnaetca chepoi BAMAHWA amepuKaHckoi FMCAS.

Salar de Uyuni
- bonusuiickoe
MEeCTOPOXAEHME,
KoTopoe ABnAeT-
CA  KpynHe#wmnm
MeCTOPOXAEHN-
eM ITUA B MUpe.
Kommepueckoe
NPOM3BOACTBO
NUTWA eLle He Ha-
4anocb.CooTHO-
LWEHNE MarHuA W
ANTMA B paccone
bonee yem Ha Tpu
NnopAaAKa  BblLe,
YeM Ha npegabl-
AyWwmnx  MecTo-
POXKAEHUAX, UTO
3HAYNTENbHO no-
BbllwaeT cebecTo-
MMOCTb £00blYM. ITO NPENATCTBYET 3KOHOMUYECKOMY
OCBOEHMIO MECTOPOXKAEHNA B 60/bLUMX MacwTabax.

[pyrve BaxHble MECTOPOXAEHWA TUTUA:

Silver Peak (Clayton Valley), Nevada. JpesHelwee
mectopoxaeHve B CeepHoit Amepuke. M3BecTHO
HU3KMM COOTHOLEHMEM MArHWUA U NINTUA U BbICOKUM
KauyecTBOM A06biBaeMoro cbipbf. OfHAKO B HacToA-
LLee BPEMA ero 3anacbl 3HAYUTEIbHO UCTOLLEHDI.

ConeHble 03epa B Tubete. 3anacbl 04eHb Manbl, a
MHOPACTPYKTypa pas3suTa cnabo. OgHako o03epo 06-
Naflae€T NpPEeBOCXOAHbIMU XMMMUYECKUMKU CBOWCTBA-
MKn. 03epo HaxXoAWTCA NOA YNPaBAEHUEM KUTAMCKOM
komnaHumn CITIC Guoan u KaHaackow Sterling Group
Ventures.

Pa3paboTka OAHOMO M3 KPYMHEMWWUX MECTOPOXK-
LEHUIA CONOHYAKOBLIX MECTOPONAEHUM COMPAXKEHA
C NONUTUYECKUM PUCKOM. KOXHaa AmepuKa — nonu-
TUYECKM HECTAOWAbHbIA PernoH, 4to MmeeT ocobble

o0 A[EPHOE
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Triangle passes through the Chilean processing
plant SQM, the port of Andofagasta and is expor-
ted.

The most developed part of the triangle is Salar
de Atacama, where the Chilean company SQM
has been mining lithium since 1984. According to
experts, more than half of the lithium reserves
were extracted from this salt marsh. The remaining
lithium cannot be extracted without the complete
destruction of the salt marsh.

Salar de Hombre Muerto is the second largest
salt marsh. Its production began quite recently
(1998). It is mainly controlled by Argentina and is
the sphere of influence of the American FMCAS.

Salar de Uyuni is a Bolivian deposit, which is the
largest lithium deposit in the world. Commercial
lithium production has not yet begun. The ratio of

magnesium and lithium in brine is more than three
orders of magnitude higher than in previous de-
posits, which significantly increases the cost of
production. This prevents the economic develop-
ment of the field on a large scale.

Other important lithium deposits:

Silver Peak (Clayton Valley), Nevada. This is
the oldest deposit in North America. It is known
for the low ratio of magnesium and lithium and the
high quality of the extracted raw materials. Ho-
wever, at present its reserves are significantly dep-
leted.

Salt lakes in Tibet. The reserves are very small,
and the infrastructure is poorly developed. Howe-
ver, the lake has excellent chemical properties.
The lake is managed by the Chinese company CITIC
Guoan and the Canadian Sterling Group Ventures.

The development of one of the largest salt marsh
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NoCNeACcTBUA ANA Pa3paboTKM NPUPOAHBIX PeCypCos.
Hanpumep, ycnex AnTMeBOM NPOMbILWAEHHOCTM B bo-
JIBUW 3aBUCUT OT PALA MNOIUTUYECKMX YCIOBUM.

CambIM AeleBbiM MeTOAOM A0OblYM AUTUA ABNA-
eTcA f06bl4a U3 CONOHYAKOB. ITOT METOZA 3aKt0YaeT-
CA B OTKAYKe paccosa 1 BbIAEPKMUBAHMM €ro Ha CONH-
ue. TexHONOrMA He CNOXHAA M Hedoporasa. Tem He
MeHee, BOAa - 3TO eAMHCTBEHHbIN PECYPC, KOTOPbIM
TpebyeTca B 60NbLLMX KONMYECTBAX, KOTOPAA 0ObIYHO
aBnaeTca npobaemoi B paloHax, M3BECTHbIX KaK CO-
NAHble MecTopoXaeHnA. CONOHYAKOBbIE MECTOPOXK-
[LEHUA XapaKTepM3yrTCA COOTHOLUEHWEM MArHua u
NNTUA B paccosie. ITO COOTHOLIEHME OKa3blBAeT 3Ha-
YynTEbHOE BAUAHME HA CTOMMOCTb A06bLITOrO NTHUA.
CooTHoweHne bonee 11:1 npu HbIHELWHMX LEHaxX
Ha NUTUWA CTABMT NOA COMHEHME 3KOHOMMWYECKYHO
LLeHHOCTb Pa3paboTKM TaKMX MeCTOPOXKAEHMN. ITy
0CODEHHOCTb CneayeT y4YuTbiBaTb NPW aHaNU3e WUH-
dopmauum OT KOMMNAHMUIA, CNeLManU3nPYOLWMUXCA Ha
fobblye nutua.

B HacToAwee Bpema TexHonoruu p[obblum au-
TUA M3 MHOTMUX CONAHbLIX 03ep NPEeBOCXOAAT A0bbI-
4y U3 MONMMETANNYECKUX PYL NO peHTabenbHOCTM
M KauyecTBY NPOAYKLMM, HECMOTPA HAa HU3Koe Co-
LepKaHue nuTna u npobaembl C OYMCTKON MATHUA.
MpenmyLLecTBO paccoia 3akaovaerca B CTabunb-
HOCTU COCTaBa CbipbA W BbICOKOM NPOU3BOAUTENb-
HOCTU TEXHONOTUMN.

KasaxctaH obnagaer HeobxoaumbiMM 3anacamu
CbipbA 417 Pa3BUTMA NPOM3BOACTBA UTUA. Pyabl, Tex-
HUYECKOe Cbipbe M TEXHONOTMYECKME PELeHWUA ANA
£06blYM INTMA U3 PACCONOB C BbICOKUM COLEPMKAHM-
€M pyAbl LOMKHbI ObITb TLLATENBHO M3YYeHbI, YCOBEP-
LWEHCTBOBaHbl U BHEAPEHbI NPUMEHUTEIbHO K CUTYa-
umn B KasaxcraHe.

YunTtbiBaA OTHOCMTENbHO HEbO/bLIOE KOMYECTBO
MPOM3BOAMTENEN U WUIPOKOB HA PbIHKE IUTUA, XKe-
NaTeNbHO C€034aTb IPPEKTUBHYIO O/NMIOMOAMNID HA
3TO Cbipbe. ITO B KOHEYHOM WTOre CAenaeT NUTUM
CTpaTernyeckMm MeTansioM, NMO3BOAAA CTPaHAM-Npo-
M3BOAMTENAM MOBbIWATL LEHbl HACTONbKO, 4TOObI
noay4yaTb MaKCMManbHyl Npubbiab NpU MUHUMANb-
HOM HEraTMBHOM BJ/IMAAHUM HA LEHbl FOTOBOM MpO-
LyKuMK. B HacToAllee Bpema CNpoc U NpeasioKeHue
ANTUA  OTHOCUTENbHO cbanaHcmpoBaHbl.  OpHako,
N0 MHEHMWIO 3KCMEPTOB, €CAun B banKallwee Bpems
He OyayT 3anylleHbl HOBble KpynHOMacwWTabHble
NpoekTbl No fobbive, To NpumepHo K 2025 roay pbi-
HOK CTONKHETCA CO 3HAuYMTEeNbHbIM  AedUULUTOM
npeanoXeHna colpbf. B Hactoswee Bpema Aobblya
NUTUA ABNAETCA MNepCnekTUBHbIM 6U3HECOM, a 3Ko-
HOMMYECKaA CUTyauMA B OTPACAM TaKOBA, YTO HOBblE
YYACTHMKM He 3aCTaBAT JOAT0 XKAATb.

Mpecc-cayncba
AO «Bonkoszeonoaus»

deposits is associated with political risk. South
America is a politically unstable region, which
has special consequences for the development of
natural resources. For example, the success of the
lithium industry in Bolivia depends on a number
of political conditions.

The cheapest method of lithium extraction is
extraction from salt marshes. This method consists
in pumping out the brine and keeping it in the
sun. The technology is simple and inexpensive.
However, water is the only resource that is required
in large quantities, which is usually a problem in
areas known as salt deposits. Salt marsh deposits
are characterized by the ratio of magnesium
and lithium in brine. Salt marsh deposits are
characterized by the ratio of magnesium and lithium
in brine. This ratio has a significant impact on the
cost of mined lithium. A ratio of more than 11:1 at
current lithium prices casts doubt on the economic
value of developing such deposits. This feature
should be taken into account when analyzing info-
rmation from companies specializing in lithium
mining.

Currently, lithium extraction technologies from
many salt lakes are superior to extraction from
polymetallic ores in terms of profitability and
product quality, despite the low lithium content
and problems with magnesium purification. The
advantage of brine is the stability of the compo-
sition of raw materials and the high productivity
of the technology.

Kazakhstan has the necessary reserves of raw
materials for the development of lithium produc-
tion. Ores, technical raw materials and techno-
logical solutions for the extraction of lithium from
brines with high ore content should be carefully
studied, improved and implemented in relation to
the situation in Kazakhstan.

Given the relatively small number of producers
and players in the lithium market, it is desirable to
create an effective oligopoly for this raw material.
This will eventually make lithium a strategic metal,
allowing producing countries to raise prices so as
to maximize profits with minimal negative impact
on the prices of finished products. Currently,
lithium supply and demand are relatively balanced.
However, according to experts, if new large-scale
mining projects are not launched in the near
future, then by about 2025 the market will face a
significant shortage of raw materials supply.
Currently, lithium mining is a promising business,
and the economic situation in the industry is such
that new participants will not take long to wait.

Press Service
Volkovgeology JSC
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BIPIHLLI. TAPUXU

2022 KbiNAblH, KeNTOKCAH alblHbIH, eH, 6acbl «Yn6i-TBC» MLLUC TapuxbiHa MaHrinikke eHedi. bip KaiTta KyKTtey
KenemiHaeri Xblny benetiH KypbinbimaapapiH (KBK) bipiHwi napTuscel (30 T. TomeH babiTbiiFaH ypaHHaH can
apTbik) KbiTaaarbl AIC-Ke XKeTKi3iNAj aHe oHbl COHFbI TYTbIHYLWbI — KbiTaabiH, CGNPC-URC aaponbik Kopnopauu-
ACbl Kabblnaagp!.

ANFaLLKbl KOHENTYre AalbIH/bIK Y3aK KaHE MYKUAT bongpl.

AnekcaHgp Pesyukuit, «Yn6i-TBC» MLUC HBK paibiHaay yyackeciHiH, webepi:

BipiHwi Tapuxu naptuara 68 Kbiny 6eneTiH KypbinbiM Kipedi, onapablH SpKaicbiCbl TacbiMangay-opay
KoHTelHepiHe (TOK) ekineH opHanacTtbipbinagbl. bip TOK-TbiH, KanbinTacybl YLW-TOPT cafaTTbl anadbl. Kes kenreH
aCep eTy MYMKIHAIriH a3anTy ywiH 6apnbik onepauuanap ete bipkanbintbl opbiHAanaabl. CoHpait-ak, TOK-Ka
COKKbINapabl, YAeynepai aHe 6acka fa 94eTTeH TbIC XKafLannapabl TIPKENTIH AAaTYMKTEP MEH bINFan CiHipriw op-
HaNACTbIPbINAAbI.

Pyctam HpanuHos, «Yn6i-TBC» HLUC XKBK gaibiHgay 60MbIHIWA
YYaCKeHiH TUey-TYCipy }YMbICTapbIHbIH, annapaTLLbICbl:

MeH ap TOK-TbiH, KaknafblH 54 60ONTKA KaTaMTbin, Tbifbl3AblfbIH TEKCEPEMIH.
BipiHWIi TancblpbIC epeKLe ¥ayanTbl, Cana TYTbIHYLWbIHbI KaHafaTTaHAblIPaTbIHAAM
€TiN )KYMbIC iCTey MaHbI3Abl.

Opay npoueciHiH b6apnblk KeseHiHAe KblTal TapanblHaH GaKblnaywbinap 6on-
Abl. Yn6i-TBC-teH aaibiH TOK-Tep «YM3» AK-HbiH, AalibliH 6HiM KoimacbiHa (OOK)
eTKisingi. MBK Trey anfaw pet opbiH anfaHAabIKTaH, JOK KbiameTkepaepi Mykuat
AalbIHAANAbI: HYCKAY XaHe BipKaTap CUMYNALMANDIK aTTbiFynap eTKi3ai. Anabl-
MmeH TOK-Tap ¢nat-pakke (aeHbOek bopTTapbl 6ap awbik naathopmanap) opHana-
CTbIPbINABI, COAAH KEMiH TemipkKon nnatdopmanapbiHa OpHaTbiNAbl. KpaHLWbIHbI
Koca anfaHaa, 5 afamHaH TypatbiH 16K KomaHAackl TancbipMaHbl COTTi OPbIHAAAbI.

HypcyntaH Epnanynbl, «YM3» AK AaiibiH 6HiM KOMMaCbIHbIH Wwebepi:

YK - OHali emec, ayKbiMabl, OHbIMEH MYKMAT XKYMbIC icTey Kepek. ®nat-
P3KKE AypbIC OPHATY - TONbIFbIMeH Bi34iH, KoNbIMbi3aa. OpbIH aybICTbIPYAbl KpaH
KYPri3yLici WhIHXbIPAAPbI MeH inrektepi 6ap maHaailia — TpaBepcTiH, KemerimeH
wypriseai. CaHpinaynapra gan Tycin, TOK-tapapl 6ip-6ipiHiH ycTiHe ¢pnaT-pakke basy
OpHaTy Kepek. byn 6i3 ywiH xaHa Taxipube.

VNbBA-TBC

ApmaH CyneiimeHos, «Yn6i-TBC» XLLUC 6ac ampekTtops!:

[NaiibiH eHiMAj KXP-Fa TYTbIHYLLbIFA aNfalUKbl }KOHENTYre KaTbICKaH 6apAbIK apinTecTepime anfbicbiMabl 6ingipemiH.
«Yn6i-TBC» XLC xaHe «YM3» AK [IOK KoMaHAACbIHbIH, YIMNECIMAi KYMbICbl TapUXM OKUFaHbI XKy3ere acblpyFa
KeMeKTeCTi. MKYK }KeHenTy npoLeciHe KaTbICKaH aBTOLLAPYALLbIAbIK XYPri3yLinepiH epekLe atan eTkiMm Kenea,.

«YM3» AK backapma Teparacel Cepreit bexeLkuii:

«Yn6i-TBC» MLIC 3aybITbiHbIH, YKbIMbIH aHe KbITalAbIK CepiKTecTepimiagi ocbl OpacaH 30p OKMFaMeH
KYTTbIKTaMbIH! [aiblH eHiMAi anfawkbl xeHenty MBK-Hbl TypaKTbl KeTkisyre 6acTtay cangpl, byn 6i3gin,
KaCinopbIHAAPbIMbI3 YLLiH faHa emec, Ka3akcTaH MeH KbiTalt ywiH TyTacTal anfaHaa 6enbit atomabl urepyae ete
MaHbI3apl.

KbITallNbIK CepikTecTepre eHiMA CaTTi eTkizy KasatomeHepkacin neH Ynb6i-TBC-TbiH, anemaik A4POAbIK OTbIH
HapbIfbIHAA CEHIMAI XKaHe TaHAayNbl KeTKi3yLwi peTiHaeri beaeniH pacTtagp!.

AHHa YYMUHA,
«YM3» AK 6acnace3s Kbiamemi
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[MEPBAA. UCTOPUYECKAA

Camoe Hauano aekabpa 2022 roga Hasceraa Boi-
Aet B ucropuio TOO «Ynbba-TBC». Mepsas naptus
TennoBbigenaowmx coopok (TBC) B 06beme ogHoi
nepesarpy3ku (HemHorum 6onee 30 T. HU3KO060-
ralweHHoro ypaHa) gocrasneHa Ha A3C B Kutae u
NPUHATA KOHEYHbIM noTpebutenem — KUTaMUCKOU
apepHoi Kopnopaumeit CGNPC-URC.

MoAroToBKa K NEPBOWA OTrPy3Ke Oblna CKPYNyne3HoM
W AIUTENbHOW.

AnekcaHap PeByuKuii,
MacTep y4acTKa no U3roToBAEHUIO
TBC TOO «Ynbba-TBC»:

B nepsyro ucmopuveckyto napmuto exooum 68
mennosblidensouwux cbopok, 8 Kamoblli mpaHcrnop-
MHO-ynakogoyHblli kKoHmeliHep (TYK) ux nomeuwja-
emcs no 0se. ®opmuposaHue o0Hoz20 TYKa 3aHu-
maem om mpex 0o Yemeoipex Yacos. Bce onepayuu
npo8ooAMCA 04eHb MaasHo, Ymobbl MUHUMU3UPO-
8amb 8epoAmMHocme ntobeix 8o3delicmesull. Take 8
TYK nomewaemca enazonoznomumens U 0am4uKu,
(uKkcupyrowue yoapel, YyCKopeHus u Opyaue eHeuw-
mamHele cumyayuu.

Pyctram HpanuHos,
annapaTyuK Norpy30-pasrpy3odHbix pabot
yyactka no usrorosnenuio TBC TOO «Ynbba-TBC»:

Kpeiwky kaxcdozo TYKa A 3amsazusato Ha 54 6oama,
npoeepsr Ha 2epmemu4HOCMe. lepaebili 3aka3 0cobo
omeemcmeeHHbll, 8axHO ompabomame mak, Ymo-
661 Kayecmeso ydoenemeopuso nompebumens.

Ha ecem npomsaxceHuu npoyecca ynakosku npu-
cymcmeosanu Habaooamenu ¢ Kuma’lickol cmopo-
Hol. fomosbie TYKu ¢ Ynbba-TBC bbinu nepese3eHsl
Ha cKknad eomosoli npodykyuu (CIT) AO «YM3».
Tak Kak noepy3ka TBC npoucxoduna enepsvle, Co-
mpyodHuku CITl ocHosamesnbHO M0020MOBUAUCS:
nposeau UHCMPYKMaxc U pAd CumMynayUOHHbIX mpe-
HuposoK. CHayana TYKu nomecmusnu 80 ¢a3m-paku

FIRST. HISTORICAL

The very beginning of December 2022 will forever
go down in the history of Ulba-TVS LLP. The first
batch of fuel assemblies (FA) in the volume of one
reload (slightly more than 30 tons of low-enriched
uranium) was delivered to a nuclear power plant
in China and accepted by the end consumer - the
Chinese nuclear corporation CGNPC-URC.

Preparation for the first shipment was meticulous
and time-consuming.

Alexander Revutsky,
master of the section for the manufacture
of FA of Ulba-TVS LLP:

The first historical batch includes 68 fuel as-
semblies; two of them are placed in each trans-
port and storage container (TSC). The formation
of one TSC takes from three to four hours. All
operations are carried out very smoothly to
minimize the chance of any impacts. Also, a de-
siccant and sensors that record impacts, acce-
lerations and other emergency situations are
placed in the TSC.

Rustam Nralinov,

operator of loading and unloading

operations of the section for the manufacture
of FA of Ulba-TVS LLP:

| tighten the lid of each TSC with 54 bolts and
check for leak tightness. The first order is especially
responsible, it is important to work out so that the
quality satisfies the consumer.

Observers from the Chinese side were present
throughout the packaging process. Finished TSCs
from Ulba-TVS were transported to the finished
products warehouse (FPW) of UMP JSC. Since the

loading of the TSC was carried out for the first
time, the staff of the FPW had thoroughly prepared:
they conducted an instruction and a number of
simulation trainings. First, TSCs were placed in flat
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(omkpbimoble naamgopmsl ¢ mopyesbimu bopma-
MU), @ MOMOM YCMQAHOBUAU HA }#ene3HOO00POXH(Hble
naamegopmel. Komanda CIT1 u3 5 yenosek, eknoyas
KPAHOBWUKQA, YCMEWHO Cnpasunacs ¢ nocmassneH-
Holi 3a0ayedi.

HypcyntaH EpnaHnynbi,
MacTep CKnaga rotosoit npogykuum A0 «YM3»:

[py3 — Henpocmod, 2abapumHeili, pabomame ¢
HUM HYXCHO GKKYpamHo. [1pasunbHaa ycmaHoB8Ka 80
(p13m-p3Kku — noaHocMbio 3a Hamu. [lepemewjeHue
npou38oouMm KpaHOBWUK Mpu MOMOWU mpasepcsl
— NepeKnaduHsl C Yenamu u KproKamu. HyxHo meo-
/1eHHo ycmaHosume TYKu 80 hnam-pak dpye Ha Opy-
2a, nonas 8 nasel. 3mo HoewIl 015 Hac oneim.

ApmaH CyneiimeHoB,
reHepanbHblii gupektop TOO «Ynbba-TBCx:

A xou4y nobnazodapums 8cex Kosnez, Komopble
npuHUManu y4acmue 8 rnepsoll omzpy3ske 20mosol
npodykyuu nompebumento 8 KHP. CaaxceHHaAa pa-
6oma komaHdbl TOO «Yneba-TBC» u CMT AO «YM3»
nomMo2aa ocywecmsums ucmopu4eckoe cobsimue.
Ocobo xouy ommemums 8o0umenell a8moxo3Al-
CMea, Komopble y4acmeosanu Ha 8cem npomsaxce-
HUU poyecca omapy3Ku.

Mpeacepatens Mpasnenna AO «YM3»
Cepreit bexeukui:
Mo30pasnsto Konnekmue 3a600a TOO «Ynbba-TBC»

U HaWUx napmuepos u3z Kumaa ¢ amum 2paHouo3-
HeiMm cobbimuem! [epsas omepy3ka 20moesoli npo-
OYKUUU MoM0XUAA HAYA/0 peynAapHbIM NOCMABKAM
TBC, 0HG 8a#(HQ HE MO/bKO 044 HAWUX npeonpu-
Amud, Ho u 8ecbMa 3Hayuma 044 KazaxcmaHa u Ku-
mas 8 0esne 0C80EHUA MUPHO20 AMOMa 8 UesoM.

YcnewHaa nocraska npoaykuunmn KUTaWCKMM napTHE-
pam noaTeepauna penytauuto Kazatomnpoma u Ynbba-
TBC B KayectBe HafEXHOro M npeanoyYTUTENbHOIO NO-
CTaBLWWKa Ha MUPOBOM PbIHKE AAEPHOrO TON/IMBA.

AHHa YYMUHA,
npecc-c
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racks (open platforms with end sides), and then
installed on railway platforms. The team of the
FPW of 5 people, including the crane operator,
successfully coped with the task.

Nurultan Yerlanuly,
master of the finished product
warehouse of UMP JSC:

The cargo is not easy, dimensional, it needs to
be handled carefully. The correct installation in
the flat rack is entirely up to us. The movement
is carried out by the crane operator using a
lifting beam — a crossbar with chains and hooks.
It is necessary to slowly install TSCs in the flat
rack on top of each other, hitting the grooves. This
is a new experience for us.

Arman Suleimenoy,
General Director of Ulba-TVS LLP:

I would like to thank all colleagues who parti-
cipated in the first shipment of finished products
to a customer in China. The coordi-nated work of
the team of Ulba-TVS LLP and the FPW of UMP JSC
helped to realize a historic event. | would especially
like to mention the drivers of the car fleet who
participated throughout the shipment process.

Sergey Bezhetsky,
Chairman of the Management Board of UMP JSC:
Congratulations to the staff of the Ulba-TVS LLP

plant and our partners from China on this grand
event! The first shipment of finished products
marked the beginning of regular deliveries of FA, it
is important not only for our enterprises, but also
very significant for Kazakhstan and China in the
development of peaceful atom as a whole.

The successful delivery of products to Chinese part-
ners confirmed the reputation of Kazatomprom and
Ulba-TVS as a reliable and preferred supplier in the
global nuclear fuel market.

Anna CHUMINA,
press-service of UMP JSC
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«ATM» AK UNY-10 INEKTPOHAbI YAETKILIHAE
TYKbIMAPObI MOHZAYLLbI COYIEMEH OH/EY APKbI/bI KYPILL
CENEKLIMACHI YLLUIH BACTAMNKbI MATEPUAN KACAY

Kasipri 3amaHfbl aybln LWapyalblabifbl OHAIPICIHIH, 6acTbl MacenenepiHiy, bipi aya-paibiHbIH, e3repyiHe
KapamMacTaH, acCTblK OHAIpiCiH Xbingap boWbiHWA TypaKkTaHAbIpy 6onbin Tabbinaabl. Kasipri afoanaa aybin
WAPYALUbINbIFbI FbIIBIMbIHBIH, €H aAbIMEH CENEKLMUA MEH TYKbIM LUApyaLblibIFbiHbIH, acTblK OHAIPICIH apTTbl-
PY MEH TYPaKTaHAbIPYAbIH HEri3i peTiHAeri peni anTapabiKTan apTbin Keneai. COpTTbiK SPTYPAINIKTIH TOMEHAeYi
arpo3KOXKYMenepain, aya-panbiHblH, aybITKyAapbiHa TE3IMAINITIH TOMEHAETIN KaHa KOMMaWabl, COHbIMEH KaTap
ONapAblH, FEHETUKANbIK OCANAbIFbIH alTap/abIKTan apTTbipasbl, 6yn copttap meH byAaHAapAblH, FTEHETUKANbIK,
MOHOTOHAbI/NIbIFbIHBIH, apPTyblHA HerizaenreH, Oyn AaCTypAi KeprinikTi COpPTTap MeH KeprifnikTi Typnepaix
YKOMbINYbIHA dKENei KaHe Calbin KenreHae anemaeri a3blK-Ty/iK KayincisairiHe Kayin TeHaipeai.

Kbi3blnopaa ob6abicbl KasakctaH PecnybamKacbiHbIH, Heri3ri Kypilw ecipeTiH eHipi 6onbin Tabbinagpl, on
Ka3aKCTaHHbIH, Apan aiMafblHblH ayMafblHAQ OPHaNackaH, KapKbIHAbl LUGNENTTEHY, COPTaHAAHY KaHe
TOMbIPAKTbIH Aedaaumnacel 6ankanagpl. OcbifaH bainaHbiCTbl byn eHipae ofapbl eHiMmAainirimeH, 6actankpl
6CYy KapKbIHABINbIFBIMEH, aypynap MeH 3uAHKecTepre Te3imAinirimeH, AHAINIM KOFapbl COPTTapbIMEH epekK-
LWeNeHEeTiH Ty3fa XaHe KYPFaKLWbIIbIKKA TO3IMAI Kypill COPTTAPbIH Kacay KaxeT.

CoHbIMeH KaTap KypilTiH, COPTTbIK SPTYPAINiriH TemeHAeTy TeHAeHUMAcbl OGakKkanagbl, Oyn onapabiH
reHeTUKaNbIK OCaNAbIFbIH alTapAbIKTal apTTbipasbl, Oyn COpTTapAblH, reHETUKanbIK BipKesKiniriH apTTbipyFfa
HerizgenreH. CoHAbIKTaH byn epae 6acTankpl MaTepuanibiH, Wewywi MaHbi3bl 6ap, 0N yYHeMmi XKaHapTyabl,
OfaH JaHa 3KOHOMMKA/bIK KYHAbl FeHAep MEeH OnapAaplH KeleHAepiH eHriyai Tanan eteai. KoWbinfaH
MaKcaTTapFa KON memsy,qe CEI]EKLI,MﬂHbIH, ™Mimgj aAICTepIHIH, 6|p| WHAYKUMANGHFAH MyTareHe3 60bin
: 2 . \ Ta6bmap,b| on bykin anemge Tybe-
remni xaHa ¢opmanapapl Kypy Kesi
peTiHae KapacTbipblnagpl, byn bipe-
. Ter CcenekumAnbiK-KyHAbl benrinepi
6ap MmyTaHTTbl popmanapabl 6y-
DAAHOACTbIpy MpoueciHae KongaHy
apKbIIbl  CUHTETMKANbIK Cenekuma-
HblH ~ MYMKIHAIKTEPIH  KeHenTyre
MYMKiHAiK ©epepgi. OcbifaH bHaiina-
HbICTbl, Ka3aKCTaHAbIK Apan eHipi-
HiH CTPEecCTiK TOMbIPaK-KAMMATTbIK
JafdannapblHa benimaenreH Kypiw-
TiH, YXaHa COPTTapblH ecipy KesiHae
abvoTukanblk cTpecc pakTopnapbl-
Ha Te3iMAinirimeH epekweneHeTiH
MYTaHTTbl CbI3bIKTapAbl, COHAAN-aK,
OH OenrinepaiH KekenereH Heme-
ce KeweHi 6ap cbi3biKTapabl anyfa
MYMKIHAIK ©OepeTiH pagnauuanbik,
cenekumara eneyni pen beniHesi.

CoHFbl Kblngapbl apTypai engep-
[iH FanbiMAapbl MHAYKUMANBIK MyTareHesdi KypilwTiH XaHa GOopManapblH KacayAa, COHbIH iWiHAE ramMma-
coynenepai nanganaHy aHe CTPeCTiK GaKTopaapfa Te3iMAI MYTAHTTbIK CbI3bIKTapAbl any YLWiH Ty34bIAbIK NeH
KYPFaKLWbINbIK daKTopnapblH nanganaHyabl KapKblHAbI TypAe KonpaHa bactagbl. CoHabikTaH 2021 KbingaH
6actan 6i3 apTypAi copTTapAblH TYKbiMAapbiHa Ty3ablnblK (NaCl) aHe KypfaKlWbiabik (copbut) daktopnapbi-
MEH YUNIECKEHAE Y-CayNeNepi MeH Kbl1gaM HEUTPOHAAPAbIH KYpPill eCiMAiKTepiHe acepiH 3epTTeyre KipicTik.

“WN. MaxaeBs aTblHAaFbl Ka3aK Kypil WwapyaLlbinbifbl £blbiMU-3epTTEY MHCTUTYTHI” HKLLIC-MeH bipneckeH *Koba
afACbIHAA KYpill XaHe 6acKka Aa aybln Wapyawbliblfbl AaKblALAPbIHbIH, TYKbIMAAPbIH MOHAAYLWbI COYNENEPMEH
OHJAEY apKblabl CEeNeKkUMANbiK OacTankbl MaTepuan Kacay OoMbiHWA bGipkaTap Taxipubenep Kyprisingi.
Paauaumanbik Cenekuns aaicTepiHiy, bipi-eciMAik TYKbIMAAPbIH ayblp MOHAAPMEH CIyNeNeHaipy, cayneneHy
YWiH TOT 6acnaiTtbiH 6oNaTTaH KacanfaH ycTafbllTap a3ipneHai. Kypill TYKbIMbIH @30T KaHEe KPUNTOH MOHAA-

AdepHoe obwiecmeo KazaxcmaHa
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PbIMEH CayneneHaipy b6argapnamachl gabiHaanabl. Kypiw TyKbiMaapbiHbiH yarinepi ALU-60 ayblp MoHAapbl-
HblH yaeTKiwiHae, AOU-HbIH AcTaHa ¢uaManbiHbiH, MaHAPaNbiK FblIbIMU-3EPTTEY KEWEHIHAE CIYNENEHTEH.
A3XA-HbIH 2023-2028 Kbingapra apHanfaH Herisaemenik bafgapaamachiHbiH, KobacbiHa eTiHim bepinai.

TYKbIMAApPAb! MOHAAYLbI CAYIEMEH BHAEY apKblNbl CeNeKUMANbIK-Oafranbl benrinepi 6ap MyTaHTTbl AMHUANAP
TYpiHAeri Kypilw ecipyre 6actankbl MaTepuan any ywid «fAaponsik TexHonoruanap napki» AK (Kypyatos K., KP)
SNEKTPOHAbI YAETKILI NakganaHbiNabl.

KYpilWTiH, YW COPTbIHbIH, TYKbIMAAPbI paguaumnanbiK eHaeyaeH eTTi. byn pette sneKTPOHAAPAbIH, SHEPTUACHI
5 M3B 60nabl. ymbic bapbicbiHAa Keneci cepTudmKaTTanfFaH agictep KonAaHbln,ﬂ,bIZ

1. KypiwTiH anemaik KoNNeKkuUacbIH 3epTTeyre apHan- g_ﬂw a2l 4

€202 (29-19) T-T 5N

FaH HYCKay/blk aHe Oriza | TyKbIMAACbIHbIH, XKiK- ©
Teyiwici.

2. Nananblk Toxipnbe apictemeci.

3. Aybin WapyaLwbiNblFbl 6CIMAIKTEPIH COPTTbIK CbIHAY-
Abl XYPri3y agictemeci.

3epTTeynep 2 KeseHae Kyprisineai:

1 Ke3eH-myTareHAepAiH OHTaiAbl Ao3anapbiH (LD50) %
oHe Ty3faHy (aKTopaapbiHbiH, OHTANAbI KOHLEHTPa-
LMACBIH aHbIKTAY MaKCaTbIHAA KYPILWTiH COPTTAPbIH ipiK-
Tey KaHe 0NapAblH TYKbIMAAPbIH Y-CayNenep MeH Xbia- &
AaM HelTPOHAAPAbIH 9PTYpPAi A03anapbiMeH, COHAaAN-

aK HaTpuit xnopuai (0,5-1%) kaHe copbuTt (3,75-7,5%) epiTiHAinepimeH eHAeY KaHe KypFaKLWbIbIK;

2-Ke3€eH-Ty3/laHyfa JKOHE KypfaKLbINbIKKA TO3iMAi NEepCneKkTUBaibl MYTaHTTbl Cbi3bIKTapAbl OKLaynay,
COHAaW-aK ONapAbl 3epTXaHasblK KoHe Aananblk Kafoannapaa anbiHFaH 6enrinepaid TYKbIM KyanayLlbiabifbl
MEH 0/1apAbIH CENEKLMANDIK KYHABINbIFbI YLLIH OAaH 3pi 3epTTey.

OcimAjiK cenekuMACbIHAA MHAYKUMANAHFAH MyTareHe3i Kon4aHy KenTereH AamblfaH enjepae KeH tapanfaH
KOHE KaHa MyTareHAepAi i34ey KaXKeTTiniri apTypni myTareHAik GakTopnapAblH acep eTy epeklenikTepiHe ne
6ona oTbIpbin, 3epTTENETiH 0OBEKTIAE IPTYPAI B3repicTep TyAbIpYbl MYMKIH, By Toxkipube yLWiH epekLe KyHAbl-
NbIK 60/1bIN Tabblnagbl. byn KobaHbiH, epeKLeniri nanaanbl MyTaLua KUIiNiriHiH MyTareH go3acbiHa Tayen4inirid
aHbIKTay 6onbin Tabblnagbl, 6yn myTareHe3beH aiHanbICaTbiH 3ePTTeyLWinep YWiH ic y3iHAe MaHbI34bl Mace-
ne. Ocbl K062 60WbIHLWA HAPbIKTbIK KOHBIOHKTYPAHbIH 83repyiMeH 3epTTeyNep Kypridyre CblpTKbl TOYeKen as.

Ocbl famyablH, HITMXKenepi eCiMAIKTEPAIH CeNeKUMACbl MeH reHeTMKacbl CafacbiHAAFbl TEOPUANDIK KaHe
NPaKTUKANbIK 3epTTeynepae KeHiHeH KongaHbinagbl. MHAYKUMANAHFAH MyTareHe3 HerisiHge KypblifaH, eHim-
Ainiri, 6edimaenriwTiri *koHe acTblK canacbl 6oMbiHWA 6acekere KabineTTi MHHOBAUMANBIK copTTap Kbi3bliopaa
06/1bICbIHBIH, pepmepnepi, Wapya KOXanblKTapbl KaHe Ka3aKCTaHHbIH, 3KONOMMANDIK Kafgainapbl OoMbiHWA
Backa Aa Konaicbl3 eHipaepiHae KeHiHeH Tapanagpl.

olizcepim KABULO/IANHA,
Aatn
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CO30AHUE UCXOAHOIO MATEPUANA
ANA CENERLIAA PUCA NYTEM
OBPABOTKWU CEMAH WOHWU3UPYIOLLIUMMU
U3NYYEHUAMWU HA YCKOPUTENE
3/IEKTPOHOB WUNY-10 AO «NAT»

OfHUM W3 TNaBHbIX BOMPOCOB COBPEMEHHOIO CeNb-
CKOXO3AWCTBEHHOTO MPOM3BOACTBA ABNAETCA CTabUAU-
3aLMA NPOM3BOACTBA 3€PHA MO rOAAaM BHE 3aBUCMMO-
CTU OT U3MEHEHMA NOTOAHbIX YCNOBUIA. B CIOXKMBLUMXCA
YCNOBMAX CYLLECTBEHHO BO3pacTaeT POo/b CE/lbCKOXO-
3ACTBEHHOM HayKuW, B MEpBYl0 o4yepedb Cenekuun u
CEMEHOBOACTBA KaK OCHOBbI MOBbLIWEHUA U CTabMAK-
3aLMM NpPou3BOACTBa 3epHa. COKpalleHWe CopToBOro
Pa3HO0bpa3na He TONIbKO CHUMKAET YCTOMYMBOCTb arpo-
3KOCMCTEM K NOTOAHBIM GAYKTYaLMAM, HO M 3HaUUTENb-
HO MOBbILIAET UX FTEHETUYECKYIO YA3BUMOCTb, B OCHOBE
KOTOPOW NEXKNT YBENMYEHNE FrEHETUYECKOTO 04H000pa-
31 COPTOB 1 TMBPUIOB, YTO NPUBEAET K UCHE3HOBEHUIO
TPaANLMOHHBIX MECTHbIX COPTOB M abopUreHHbIX Gopm
¥ MOCTaBUT B KOHEYHOM WUTOTE MOA, YrPo3y NPOAOBONb-
CTBEHHYI0 6e30MacHOCTb B MUpE.

KbI3blIOpAMHCKas 061acTb ABNAETCA OCHOBHbIM pe-
TMOHOM pucocesHus Pecny6aunku KasaxctaH, KOTOpbIiA
PacnonoXeH Ha Tepputopun KasaxctaHckoro lMpuapa-
NbA, TAe HabnAaeTca MHTEHCUBHOE OMYCTbIHMBAHME,
3aconeHune v aednauma noys. B cBA3W C 3TUM, B 3TOM
PErMoHe HeoBXOAMMO CO34aTb CO/E- U 3aCyXOYCTONYU-
BblE COPTa PUCA, OT/IMYAKOLLMECA BbICOKON MPOAYKTMB-

— mw
n/H/

CREATION OF A SOURCE MATERIAL

FOR RICE BREEDING BY TREATING

SEEDS WITH IONIZING RADIATION
AT THE ILU-10 ELECTRON
ACCELERATOR OF JSCPNT

One of the main issues of modern agricultural
production is the stabilization of grain production
over the years, regardless of changes in weather
conditions. Under the current conditions, the role
of agricultural science, primarily breeding and seed
production, as the basis for increasing and stabilizing
grain production, is significantly increasing. The
reduction of varietal diversity not only reduces the
resistance of agroecosystems to weather fluctua-
tions, but also significantly increases their genetic
vulnerability, which is based on an increase in the
genetic uniformity of varieties and hybrids, which
will lead to the disappearance of traditional local
varieties and indigenous forms and will ultimately
endanger food security in the world.

Kyzylorda region is the main rice-growing region
of the Republic of Kazakhstan, which is located on
the territory of the Kazakhstan Aral Sea region,
where intensive desertification, salinization and soil
deflation are observed. In this regard, it is necessary
to create salt- and drought-resistant rice varieties
in this region, characterized by high productivity,
intensity of initial growth, resistance to diseases and
-« pests and with high grain
quality.

At the same time, there
is a tendency to reduce
the varietal diversity of ri-
ce, which significantly in-
creases their genetic vulne-
rability, which is based on
an increase in the genetic
uniformity of varieties. The-
refore, the source material
is crucial here, which re-
quires constant updating,
. the introduction of new
economically valuable genes
and their complexes into
it. In achieving these goals,
one of the effective me-
thods of breeding is indu-
ced mutagenesis, which is
considered worldwide as
a source of creating fun-
damentally new forms,
which makes it possible to
expand the possibilities of
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HOCTbIO, MHTEHCMBHOCTBIO HAYaJIbHOMO POCTA, YCTOW-
UMBOCTbIO K OONE3HAM W BPEAUTENAM M C BbICOKUM
KauecTBOM 3epHa.

BmecTe ¢ Tem, HabntoaaeTcA TEHAEHLMA COKPALLEHNA
COPTOBOrO PasHO06PasnA puca, YTO 3HAYUTENbHO MO-
BbILUAET UX FEHETUYECKYIO YA3BMMOCTb, B OCHOBE KOTO-
POV NEXUT YBENNYEHWUE FEHETUYECKOTO 0AHO0bpa3us
copTtoB. M03TOMY 34eCb pellatoLliee 3HAaYEHUE MMeeT
UCXOAHbIA MaTepuan, KOTopblil TpebyeT NOCTOAHHOMO
06HOBNEHMA, BBEAEHME B HErO HOBbIX XO3AMCTBEHHO-
LEHHbIX TEHOB M MX KOMNAEKCOB. B AoCTMMXEHWUM no-
CTaB/IEHHbIX Lenei oaHUM 13 3GPEKTUBHbIX METOAO0B
CENEKLUMM ABNAETCA UHAYLMPOBAHHbIA MyTareHes, Ko-
TOPbIA PAcCMaTPUBAETCA BO BCEM MUPE KaK UCTOYHUK
CO3[aHu1A NPUHLMNMUANBHO HOBbIX HOPM, YTO NO3BONSA-
€T PacMPUTL BO3MOMKHOCTU CUHTETUYECKOMN CenekLmm
NoCpPesCcTBOM WCMONb30BaHUA B npoLecce rmbpuau-
3aLMKM MyTaHTHbIX GOpM, 0613AAIOWMX YHUKAIbHBIMM
CENEKLMOHHO-LIEHHbIMM NPU3HaKaMu. B 3Tom oTHOLWe-
HUW, NPU BbIBEAEHWN HOBLIX COPTOB pPUCa,
alanTMPOBAHHbIX K CTPECCOBbIM MOYBEHHO-
KIMMATUYECKUM YCNoBMAM Ka3axCTaHCKOro
Mpuapanba, 3HaUYMTENbHAA PONb OTBOAUTCA
PaAZMaLMOHHOW Cenekumm, KoTopasa no3so-
NAET MONYYUTb MYTaHTHbIE NMHWUK, OTINYa-
foLMECA YCTOMYMBOCTbIO K abUOTUYECKUM
CTpeccoBbIM GaKTOPaM, a TaK¥Ke JIMHUI C OT-
AENbHBIMU MW KOMMIEKCOM MONOKUTENb-
HbIX NPU3HAKOB.

B nocnegHue roapl yyeHble PasaMYHbIX
CTPaH B CO34aHMM HOBbIX POPM puca Hava-
/N VHTEHCWMBHO MCMOMb30BaTb MHAYLMPO-
BaHHbI MyTareHes, B TOM Yucie C npume-
HEHWEM FramMma-/ly4er U C UCNONb30BaHUEM
$aKTOpPOB 3aCONEHMA M 3aCyXW, C LENblo
MONYYEHUA MYTAHTHbBIX NMHWIA YCTOMYMBDIX
K cTpeccoBbiM dakTopam. [o3Tomy, HaumHaa ¢ 2021
roga Hamu HayaTbl UCCNEeLOBAHMA MO U3YYEHWIO BUA-
HUA Y-Ny4ei n BbICTPbIX HEUTPOHOB Ha PACcTEHUA puca
npy COBMECTHOM BO3AEMCTBMM C aKTOPaMM 3aCONEHMA
(NaCl) n 3acyxu (copbuT) Ha cemeHa pa3NUYHbIX COPTOB.

MpoBeAeH pAg, 3KCNEPUMEHTOB MO CO34aHMIO UCXOA-
HOrO MaTepuana AAAa CENeKLMM puUca U APYruX Cenb-
CKOXO3AMCTBEHHbIX KyNbTyp nyTemM 06paboTkuM cemsH
MOHW3MPYIOWMMM U3NYYEHUAMMU B PAMKaX COBMECTHO-
ro npoekta ¢ TOO «Kasaxckuit HAWU pucosoactsa mm.
N. Kaxaesa». OfHMM M3 METOA0B PajMaLMOHHON ce-
NeKUMn ABNAeTCA 0bNyYeHne CeMAH PaCTEHUI TAXe-
NIbIMW MOHaMM, W3TOTOBNEHbI MULLEHW-AEPKATENN U3
Hep)Xasetowen ctann ana obnyyenus. MoarotosneHa
nporpamma no 0b6ay4eHWo MOHaMM a30Ta U KpuUnTo-
Ha cemaH puca. O6pa3ubl cemaH puca 0b6ayyeHbl Ha
yckoputene Taxenoix noHos [AU-60, 8 Mexaucumnam-
HAapHOM  HAy4HO-UCCNELOBATENIbCKOMIO — KOMM/EKCe
AcTaHuHCKoro ¢uanana UHcTUTyTa AaepHoi Gpuanku.
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synthetic breeding through the use of mutant
forms with unique breeding-valuable characteris-
tics in the hybridization process. In this regard,
when breeding new rice varieties adapted to the
stressful soil and climatic conditions of the Kazakhstan
Aral Sea region, a significant role is assigned to
radiationbreeding, whichallowstoobtainmutantlines

that are resistant to
| abiotic stress factors,
| as well as lines with in-
dividual or a complex of
positive characteristics.

In recent years, scien-
tists from various coun-
tries have begun to in-
tensively use induced
mutagenesis in  the
creation of new forms of rice, including using gam-
ma rays and using salinization and drought fac-
tors, in order to obtain mutant lines resistant
to stress factors. Therefore, starting from 2021,
we have started research on the effect of y-rays
and fast neutrons on rice plants under joint expo-
sure to salinization (NaCl) and drought (sorbitol)
factors on seeds of different varieties.

A number of experiments on creation of the
source material for selection of rice and other agri-
cultural crops by treatment of seeds with ionizing
radiations within the framework of the joint
project with the I. Zhakhaev Kazakh Research Insti-
tute of Rice Breeding LLP have been carried out.
One of the methods of radiation breeding is irra-
diation of plant seeds with heavy ions, stainless
steel target holders are made for irradiation. A prog-
ram for irradiation of rice seeds with nitrogen and
krypton ions has been prepared. An application

nsk_kz_1993 ¥ nskassociation1993

€207 (29-19) T-TaN




a® ANEPHOE
r@j OBLLECTBO
\oaf KAZAXCTAHA

o
o
o
~
N
%
-
O}
&
-
ol
2

WWW.NUCLEAR.KZ

nofaHa 3aABKa B MPOEKT PamoyHomn nporpammbl MATA-
T3 Ha umkn 2023-2028 roapl.

[na nonyyeHna cxoLHoOro matepuana Ansa cenexkumm
puca B BUAE MYTAHTHbIX IMHUMN C CENEKLMOHHO-LLEHHDI-
MW NpU3HaKaMK, nocpeacTBom 06paboTku cemsaH uo-
HU3MUPYIOLMM M3NyYeHUEM Obln MCNOAB30BAH YCKOPH-
Tenb 3nekTpoHoB AO «[lapk AAepPHbIX TEXHOAOTUMUY (r.
Kypuatos, PK). PagnaumnoHHoi obpabotke 6binn noa-
BEPrHyTbl CEMeHa Tpex CopToB puca. Mpu aTom sHeprua
3NEKTPOHOB coCTaBmno 5 MaB.

B xoze pabotbl ncnonb3oBanu cneaytouime ceptudu-
LIMPOBAHHbIE METOANKM:

1. MeToanyeckne yKkasaHua No WM3yYEHWUO MUPOBOW
KONNEeKLMM puca u knaccudurkatop poga Oriza L.

2. MeToamKa nonesoro onbITa.

3. MeToaunka nposefeHMA COPTOUCMbITAHWUA CeNbCKO-
X03AMCTBEHHbIX PAaCTEHUN.

WUccneposanuna nposogAatca B 2 atana: 1-atan — nog-
6op copToB puca M 06paboTKa UX CEMAH PA3NUYHBIMM
[l03aMK Y-Ny4eit 1 BbICTPbIX HEMTPOHOB, @ TaKKe pac-
TBOpaMM xnopuga Hatpua (0,5-1%) v copbuta (3,75-
7,5%), ¢ uenbio onpeaeneHns onTuManbHblx Ao3 (LD50)
MYTareHoB M ONTUMaJIbHbIX KOHLEHTpauui $akTopos
3aCONeHNA M 3acyxu; 2-3Tan — BblAeNeHMe NepCneKTmB-
HbIX MYTaHTHbIX JIMHUMN, PE3UCTEHTHBIX K 3aCONIEHUIO
3aCyxe, a TaKXe JanbHelillee M3yyeHue ux B nabopa-
TOPHbIX W MNONEBbLIX YC/IOBUAX HA HAacNeLyemoCTb Npu-
06peTeHHbIX NPU3HAKOB U UX CENEKLMOHHYIO LLEHHOCTb.
MpUMEHeHNe MHAYLMPOBAHHOMO MyTareHesa B Ce/eK-
UMM PACTEHUM LUMPOKO PaCMpOCTPAHEHO BO MHOTMMX
Pa3BUTbIX CTPaHaX 1 HEOBXOAMMOCTb NMOMCKA HOBbIX MY-
TareHoB CBA3aHa C TEM, YTO Pa3Hble MyTareHHble $pakTo-
pbl, 061a4aa cneunduyeckumm ocobeHHoCTAMM  aeil-
CTBWS, MOTYT BbI3bIBaTb PA3/INYHbIE TUMbl U3MEHEHWIA
M3y4aeMoro 0BbeKTa, YTO ANA NPAKTUKM NpeacTaBnseT
0CobYt0 LieHHOCTb. CneunduKon 4aHHOTO NPOEKTa AB-
NAETCA YCTAaHOBNEHWE 3aBUCUMOCTU YaCTOTbI MOJE3HbIX
MYTaLLMiA OT [03bl MyTareHa, YTo ABNAETCA NPAKTUYECKM
3HaYMMbIM BONPOCOM ANA UCCAeA0BaTENEN, 3aHMMAIO-
LWMXCA MyTareHe3oM. BHeWHMI puUCK Ha npoBeaeHue
UCCNesoBaHMIA MO JAHHOMY MPOEKTY WM3MEHEHUAMM
PbIHOYHOW KOHBIOHKTYPbI MUHUMAEH.

Pe3ynbTaTbl HacTOALLEN Pa3paboTKM HaWlayT WMpo-
KOe NPUMEHEHWME, KaK B TEOPETUYECKMX, TaK U B NPAKTH-
YECKMX UCCNeA0BaHNAX B 06/1aCTU CENEKLMM U TEHETUKM
pacTeHui. MIHHOBALMOHHbIE COPTa, CO3A4aHHbIE HA OC-
HOBE MHAYLMPOBAHHOTO MyTareHe3a, KOHKYPEeHTOCMo-
cobHble N0 NPOAYKTUBHOCTH, aAaNTUBHOCTU U KauecTsy
3epHa HaWayT WMPOKOe pacnpocTpaHeHue cpean dep-
MEpOB, KPECTbAHCKMX X03AMCTB KbI3blNOPAMHCKON 06-
NaCTU 1 B ApYrnx He6AAronpUATHBIX NO SKONOTUYECKUM
yCcnoBuAM pernoHax KasaxcraHa.

Alizepum KABUO/IANHA
MAT

has been submitted to the IAEA Framework Prog-
ram project for the cycle 2023-2028.

To obtain the source material for rice breeding
in the form of mutant lines with breeding-valuab-
le characteristics by treating seeds with ionizing
radiation, an electron accelerator of JSC Park of
Nuclear Technologies (Kurchatov, RK) was used.
Seeds of three rice varieties were subjected to
radiation treatment. At the same time, the electron
energy was 5 MeV.

The following certified techniques were used
during the work:

1. Methodological guidelines for the study of the
world rice collection and classifier of the genus
Oriza L.

2. Methodology of field experiment.

3. Methodology of varietal testing of agricultural
plants.

The research is carried out in 2 Stages: Stage 1
— selection of rice varieties and treatment of their
seeds with various doses of gamma rays and fast
neutrons, as well as solutions of sodium chloride
(0.5-1%) and sorbitol (3.75-7.5%), in order to
determine the optimal doses (LD50) of mutagens
and optimal concentrations of salinization and
drought factors; Stage 2 — identification of promi-
sing mutant lines resistant to salinization and
drought, as well as further study of them in labora-
tory and field conditions for the heritability of
acquired characteristics and their breeding value.

The use of induced mutagenesis in plant breeding
is widespread in many developed countries and
the need to search for new mutagens is due to
the fact that different mutagenic factors, having
specific features of action, can cause different
types of changes in the studied object, which
is a particular value for practice. The specific of
this project is to establish the dependence of the
frequency of beneficial mutations on the dose of the
mutagen, which is a practically significant issue for
researchers involved in mutagenesis. The external
risk of carrying out research on this project due to
changes in market conditions is minimal.

The results of this development will be widely
used in both theoretical and practical research in the
field of plant breeding and genetics. Innovative
varieties created on the basis of induced mutage-
nesis, competitive in productivity, adaptability
and grain quality, will be widely distributed among
farmers, peasant farms of the Kyzylorda region and
in other regions of Kazakhstan unfavorable in terms
of environmental conditions.

Aigerim KABIDOLDINA,
PNT
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Tay-KEH JKYMbICTapblH KYprisyaeri maHbi3abl MiHAeTTepAiH, 6ipi MaTepuangapAbl eHAEYAiH xeaen-
LiriHe oHe ONOKTapAbl KanbIiNTacTbipy CaTbiCbIHAA AyPbIC Wewimaep Kabbingayfa GainaHbicTbl. THimai
KypangapablH 6ipi KeHaey mMopdonornacbiH Aa, y4acKeHiH, BNOKTbIH HeMece YAWbIKTbIH, NUTONOMMANbIK-
PunbTpaUMANbIK DeNLEeKTEHY epeKLIeNikTepiH Ae KEeHICTIKTIK Oafanayfa MyMKiHAiK 6epeTiH 3D moaensb-
Aeyai atan eTyre 6onaapl.

» ~ Teonoruanbik Mopenbaey KeseHi Kes-
KenreH Tay-KeH-reosIormAnbIK KacCinopbIH-
[afbl KYMbICTbIH aXblpamac beniri 6obin
Tabblnagbl. byn TancbipmaHbl  OpbIHAAY
YWiH GapnblK AepeKTepai MYKuUAT Tangan
KaHa KoWmal, bonawakra reonornanbik
KYMbICTapAbl XKYPri3y y4acKeciH KOHTypAaay
KOHEe pamanblK MoLeNbaey KaKer.

KnaccukanblK HYCKa Ken YyaKbITTbl Ka-
KET eTefi, eMTKeHi 0N eki KeseHae OpblH-
Aanagpl: anibiMeH KeH AeHenepiHiH/au-
TONOTUANDIK alblPMaLLbINbIKTaPAbIH, KOHTYPAApbl KeciHAinepre canbiHafbl, COAAH KeWiH pamanblK MOAeNb-
[ey xacanagpbl.

Micromine 6afgapnamacbiHga Mmanimettep 6asacbiH Kypy 6afaapnamanblk KacakTama npouecco-
pbiHA rpaduKanbliK Tepesene KecTenik AepekTepai TyciHaipyre kaHe onapmeH 3D HbicaHAApbl CUAKTDI
KYMbIC iCTeyre MYMKIHAIK 6epeai, onapabl ap YHFbiMa 6OWbIHIIA MHTEPNPETaLMUA HITUMKENEpiHiH Tpaek-
TOpUANAPbI KIHE OCbl TpAaeKTopuANap DoMbIHWA CbiHAK AepeKTepi peTiHae KepceTeai. [lepekTepai TpaekTo-
puanap 6onbimeH apTypai dopmasa kepceTyre 60nasbl — MITIH, WTPUX HEMeECe rpaduKTep TypiHae.

s N Byn npouectiH Hatuxeci apbip ane-
MeHTap ONOKTbIH, ©3iHAIK CaHAbIK KaHe
cananblk cunattamanapbl 6ap 610KTbIK
mogzenb 6onbin Tabbinagbl. byn aknapat-
TbiH, 6apAbIfbl XKymbiC icTenTiH 3D KeHic-
TiriHae Tabufn Typae KepceTineai KaHe
KaTenepai Bulyangbl Typae — benimaep
MEH }KOCMapaapfa CalKec TeKCepea,.

Opi Kapanh aBTOMATTaHAbIPbIAFAH Typ-
fe Kopnap 6n0KTbIK yari 6oMbiHWA ecen-
S . Teneg,.

" SR e - bafanaygblH KOpbITbIHAbI ecenTepi Kec-
TENiK peXuMmae YCbIHbINAAbl XKaHe OykKin
KEeH OpHbI 60MbIHLIJa [,a, OHbIH, KeprifikTi yyackenepi 60ibIHIWA A3 KYPbITYbl MYMKIH.

KOpbITbIHABINAN Kene, reoNornAnbiK MaTepuanaapAblH, KblILaH KbliFa ©CYiH aTan eTKeH eH, byn e3
KeseriHae reonornanblk Kbl3MeTTep NEPCOHANbIHbIH, OipAel CaHbIMEH PETPOCMEKTUBTI AepPeKTepai Ke-
Len Tanpay MyMKiH emecTiriHe aKenegi, ocblifaH BalnaHbICTbl KaHa, 3amaHayu Kypangap mMeH bafgapna-
MasblK KamTamacbl3 €TyAi eHri3y OCblHAaW Kbi3MeTneH 6ainaHbiCTbl KaCiNOpbIHAAPAbIH aXblpamac 6e-
NiriHe alnHanagbl.

«OTXK» BK» XLLUC
6acnaces Kbiamemi

AdepHoe obujecmeo KaszaxcmaHa

WWW.NUCLEAR.KZ BTN ANEPHOE

COBPEMEHHOE
MPOrPAMMHOE OBECIMEYEHKUE
KAK 3OOEKTUBHbIU UHCTPYMEHT
FEONIOTMYECKOTO COMPOBOMAEHNUA

OpHoM U3 Hanbonee BaKHbIX 33434 NPU NPOBEAEHUM
rOPHbIX PaboT CBOAMTCA K ONEPaTUBHOCTM 06PabOTKU Ma-
TEPUANOB M NPUHATUA BEPHbIX PELUEHWIA Ha CTagmm dop-
MUPOBaHMA 610K0B. OgHUM 13 3PPEKTUBHDBIX UHCTPY-
MEHTOB MOXHO OTMETUTb 3D MoaennpoBaHue, No3Bo-
NAoLLee NPOCTPAHCTBEHHOE OLEHUTb Kak MOP$OAoruto
OpYAEHEHWA TaK U 0COBEHHOCTU NUTONOTO-PUALTPALY-
OHHOTO PaCYNIEHEHMNA YHACTKA, BNOKA UK AYEIKM.

3Tan reoforMYeckoro MOAENNPOBAHMA ABNAETCA He-
OTbEMNEMON YacTblo paboT Ha Nto6OM ropHO-reonoru-
YecKOM MpeanpuaTMU. [N BbINOHEHUA AAHHOMN 3a-
Aa4n HeOHXOAMMO HE TOMbKO BbIMOJHWUTb TLLATENbHbIN
aHa/n3 BCEX AaHHbIX, HO U B AaNbHeWLIeM NPOU3BECTH
OKOHTYPMBAHME M KapKaCHOe MOLENMPOBAHME y4acTKa
NPOBEAEHNA Te0N0TNYecKMX PaborT.

Knaccuyeckuii BapuaHT ABNAETCA TPYAOEMKUM, Tak
KaK BbINOMHAETCA B ABa 3Tana: Crnepsa Mo paspes3am
CTPOATCA KOHTYPbI PYAHbBIX TEN/NNTONOTMYECKMX Pa3HOC-
TeW, 3aTemM NPOU3BOANTCA KapKacHOe MOAENNPOBaHME.

B nporpamme Micromine co3gaHue 6a3bl AaHHbIX
No3BONAET NPOrPaMMHOMY MNPOLLECCOPY WMHTEPMNpPeTH-
poBaTb TabNMYHble AaHHble B rpadUUYEeCcKOM OKHe U pa-
60TaTb C HUMMK, Kak ¢ 3D-06bEKTaMK, BbIBOAA WX B NPO-
CMOTP B BUAE TPAEKTOPUI pPe3yNbTaTOB MHTEPNPETALMM
MO KaAOW CKBaXKMHe M AaHHbIX onpoboBaHMA BLOAb
3TUX TpaekTopuit. OTobpaKaTb AaHHbIE BAO/b TPAEKTO-
PUA MOXHO B Pa3IMYHOM BUE — B BUAE TEKCTA, WTPH-
XOBOK MM rpadmKoB.

Ha Bbixoge AaHHOro npouecca nonyyaerca 6104Han
MOAENb, B KOTOPOM KaAplih 31eMeHTapHbIN 610K nme-
€T CBOI KONIMYECTBEHHYIO M KaUECTBEHHYHO XapaKTepy-
CTUKY. Bca aTa MHOPMaLLMA eCTECTBEHHO BbIBOAWTCA B
pabouee 3D-NPOCTPAHCTBO U NPOBEPAETCA Ha NpeameT
OLUMOOK BM3yasIbHO — MO pa3pes3am U NaaHam.

[anee B aBTOMAaTW3MPOBAHHOM BMAE NPOBOAMTCA
NOACYET 3aNacoB No 6/104HOM MOAENN.

3aK/K0YMTE/IbHBIE OTYETbI OLEHKM NPEACTaBAAOTCA B
Tab/IMYHOM PEXMME M MOTYT CO3,aBaTbCA KaK MO BCeMy
MECTOPOXAEHMIO, TaK M MO IOKA/IbHbIM €70 Y4aCTKaM.

MosBOAA WUTOMM, CTOUT OTMETUTb POCT W3 FOAQA B rOA,
reosorMYeckMx MaTepuanos, Yto B CBOK o4epeapb npu-
BOAMT K HEBO3MOMXHOCTM OMEPATUBHOIO aHaNM3a PETPO-
CMEKTUBHbIX JAHHbIX MPU TON e YUCNEHHOCTU Nepco-
HaNa reoNorMYecKmx CAyKb, B CBA3M C YeM BHEAPEHME
HOBbIX, COBPEMEHHbIX MHCTPYMEHTOB M MPOrPaMMHbIX
obecneyeHuit CTaHOBMTCA HEOTHEM/IEMOM YaCTbIO Npes-
NPUATUIN CBA3AHHbIX C TaKOW AEATENbHOCTBIO.

npecc-caynba
TOO «CIl «lOrXK»

454

MODERN SOFTWARE
AS AN EFFECTIVE TOOL
OF GEOLOGICAL SUPPORT

One of the most important tasks during mining
operations is the efficiency of processing materials
and making the right decisions at the stage of block
formation. One of the effective tools can be no-
ted 3D modeling, which allows spatial assessment of
both the morphology of mineralization and the fea-
tures of the lithological and filtration dismember-
ment of a site, block or cell.

The stage of geological modeling is an integral
part of the work at any mining and geological en-
terprise. To accomplish this task, it is necessary
not only to perform a thorough analysis of all
data, but also to further make delineate and frame
modeling of the geological work site.

The classic version is time-consuming, since it
is performed in two stages: first, the contours of
ore bodies/lithological differences are constructed
along the sections, then frame modeling is perfor-
med.

In the Micromine program, the creation of a
database allows the software processor to interp-
ret tabular data in a graphical window and work
with them as with 3D objects, displaying them
in the form of trajectories of interpretation results
for each well and sampling data along these
trajectories. The data along the trajectories can be
displayed in a variety of forms, such as text, sha-
ding or plots.

At the output of this process, a block model
is obtained in which each elementary block has
its own quantitative and qualitative characteristics.
All this information is naturally displayed in the
working 3D space and checked for errors visually - by
sections and plans.

Next, the reserves are calculated in an automa-
ted form using a block model.

Final assessment reports are presented in ta-
bular mode and can be created both for the entire
field and for its local sections.

Summing up, it is worth noting the growth of
geological materials from year to year, which in turn
leads to the impossibility of operational analysis
of retrospective data with the same number of
personnel of geological services, and therefore the
introduction of new, modern tools and software
becomes an integral part of enterprises associa-
ted with such activities.

Press Service
JV «SMCC» LLP
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X.b. Ay6akupos
Ka3aKCTaHHbIH KYPMETTi reonorbl

YPAHHBIH, KOMIPCYTEKTEPMEH MOHE
BEWOPTAHUKA/bIK LUBIKKAH
KOMIPMEH FEHETUKA/IbIK BAMNAHBICHI
TYPA/IbI CYPAKKA

MNikipTanac peTiHAe ypaHHbIH 6eopraHMKanbliK KEMiPCYTEKTEPMEH
reHeTUKanblK HainaHbICbiHA Ke3Kapac KenTipiareH. Ocbl Heri3ge npakTMKanblK
KONAaHY YWiH 6ipKaTap TYKbipbiMAAp MeH KOPbITbIHAbINAP Kacanabl.

TyliiH ce30ep: KoFfapFbl MaHTUA, KEMIPCYTEKTEP, TEPEH, aKkaynap, BNOKTbI KeTepy,
benceHaipy, TepmogMHamunKka, metamoppusm, beopraHmKkanbik KemipTeri,
KemipTeri Ty3inyi, cypTycTinep.

YpaH KeH opblHAAPbIH i34ey XaHe bapnay KesiHge Oyn macene, acipece ypaH-Kemip KaHe cyTeri Typ-
NepiH 3epTTey KesiHAe, COHAAN-aK YpPaHHbIH HOPMAZAH TbiC KOFfapbl KOHLEHTPAuMACbl TabblnfaH MyHaM
KeH opblHAapblHAA bipHewe peT TybiHAaAbl. bipak ap onbl 3epTTey Gpopmanbhbl KafblH KapacTblpyfa
KbiCKapAbl, AfHW, 6enrini 6ip KypbiNbIMAAPMEH KeHICTIKTIK 6ainaHbic HEMece YpaHHbIH, KWHaNYybl
KeMip MeH KeMipcyTeKTepaiH TeMeHAeTeTiH KacuettepimeH 6ainaHbicTel 6onabl [1-5]. OMnapablH MyH-
[ai balnaHbICbIHbIK, acTapabl cebenTtepi Typanbl anTyfa pyKcaT eTiiMeai, eNTKeHi Kemipcymekmep meH
KemipnepoiH, op2aHUKanbIK 2eHe3UCiHiH Kasipai meopusacel MyMKiHA K bepmes,.

OpuWHe, ypaHfa Bomkamapl i34ey KYMbICTapbl 9p FeHETUKanbIK TUNTEri fanbiMaap a3ipnereH Kpume-
puiinep meH benzinep 6oWbiHWaA 6enek Xypri3ingi. Mbicanbl, TMAPOTEPMUANBIK TUM YLWIH Heri3rinepi
KbILWKbIT 3QdY3NBTI KaHE TEpeHAiK akaynapbl CUMAKTbl TEKTOHMKA/NbIK-MArmanblk KpuTepuinnep 6ongpl,
an Herisri i3gey benrinepi paavomeTpuUANbIK Tycipinimaepaeri aybiTkynap 6onabl (Kasy XKypriHwinep,
aBTOraMMa oHe a3poramma); “ak3o2eHOik” pnen aTanaTblHAAP YWiH i3aeynep Herisri 6ypfbinay apkbi-
Nbl KYPFi3ingi, me3030iM-KaiiHO30M KaKNafblHblH, KYMAbl FOPU3OHTTapblHAafbl “Kabammelq momeoify
alimakmapel (KTA)” gen atanatbiH WeKapanap Herisri 6onabl [3]. CoHbIMeH KaTap, KeHAepAiH nanaa 6o-
NYbIHbIH, 3K30TeHAIK TEOPUACHIHbIH, KaKTaywblnapbl OOpnbiNgak KyMAAPAbIH CYp myci Oop2aHUKanblk
WoIKKAH KemipmeKkmiH (ecimdik) bonybiMeH TyCiHAipinai. Anaipa, MyHAan Keskapac, 3K3o2eHe3 meo-
PUACLIHLIK 63i cusKkmel, Kame 6oabin welkmel [1-2].

HaKcbl 3epTTenreH eudpoz2eHOi KeH OpblHAAPbiHbIH Matepuangapbl LUy-Capbicy, Cbipaapua KaHe
KbI3bIIKYM MPOBUHUMANAPLIHAA 3K30TEHAIK TeopusAHblH Oapnblk KpUTEpUANepi KOKKA LWblFapblnagbl,
AFHU KeH Ty3inyiHae 6eTTik dakTopnap myngem ok [1-3,5]. KepiciHwe, 6apablk HaKTbl maTepuangap
TepeH, daKkTopnapablH LWELWyWi PeniH, AFHU ypaH KeHAEPiHiH TMAPOTEPMUANDLIK TEHE3UCIH KepceTesi.
ByntapTtnac ganen — KeHAe MonubAeH, HUKeNb, KOBanbT, TEMip, KOPFAaCbiH, MbIPbil, BaHaAWN KaHe T.6.
JKOFapbl KIHE opTalla TemnepaTypanbl MuHepanaapAabiH, 6onybl. Re, Se, Sc, TR Koca anraHOa, inecne
XUMuUAAblK 3nemeHmmep ypaHmeH bipze KyKipm KblWKbIALI camMbICbIHOA 2UOPOMEPMUAAbIK
epimiHdinepmeH akaynelk alimakmapel 6olibIHWa KymObl 20pu3oHmMmapsa eHzizindi. Temip okcuaTepi
(Fe,0,) Cynbl rOpWU30HTTafbl TEPMOAWMHAMMKANbIK IKafAanapAblf TeMeHAey npoueciHae UAPOKCUA-
Tepre aitHangpl (Fe,0,#nH,0), AfHM, KapanaibiM TiAMeH aNTKaHAA, Kbi3blA mycmi 2emamum capfolw
mycmi aumoHumke aliHandel [1-5]. MyHAal aybiCy ypaH OKCMATEPiHiH, TYHAbIPY LWeKapacbiHa KaKblH
wepae bonapl, on isgey Genrici peTiHae naganaHbingbl (BU3yanapl KapTafa TYCipyAiH KapananbiMablnbl-
FblHa BalNaHbICTbI).

Bipak capfbllUTapAblH, WeKapackl ypaH KeHiHiH nainga 6onybiHa Keningik 6epmenai. bapnay 6ypfbinay
ToXipubeciHeH myHaan wekapanap («KTA» den amanameid) b6aceim xcardaiinapda 6oc 6oabin weol-
FamoIHbl b6enzini. KeH Ty3iny mexaHU3MAEpPiH TYCiHY YWiH KeHAi WeriHAinepaiH *KaHblHAA Ui Ke3aeceTiH
KymObl masapmy alimasbl epeklle MaHbl3fa Ue — KeH my3ywi mepeH KyKipm KblWKblA0bl epimiHOi-
NlepMeH HYMbIC HOmuxceciHOe fana WnaTTapbiHbIH KAONMHUTKE aybiCybl.
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MepcneKkTnBanblK anMMaKTapabl 0enydiH MaHbI3Abl KPUTEPUWNEpPi MOFapFbl MAHMUAHLIY MiKenel
acepiHeH nainga 0GONfaH TEKTOHMKANbIK KypbinbiMAap. Byn Kep KblpTbICbIHbIH, KeTepinreH 610KTapbl
)oHe onapabl 6eneTiH mepeH akayaap, onap *Kep KblPTbICbiHbIH, GaMybIHbIH COHFbl Ke3eHOepiHde bipHe-
we pem benceHdipydeH oTTi.

tOpa KoHe HeoreH-TepPTTiK Ke3eHAePAiH KaHA4aHYbl NPAKTUKANbIK Kbl3bIFYLWbIAbIK TyAblpagbl, MyHAA Ke-
3eKTi BYNKAHAbIK MaKpOUMKNAep Kyiile MaTepuanbiHbiH LWbIFAPbIIYbIMEH KIHE KemipcymeK Kocbi-
nbicmapbiHblH, 6emiHe mycyimeH asKkmandel — Kep KOWHayblHAAaFbl MepMOOUHAMUKANLIK HarFdalinapra
balinaHbicmel Ta3 TopI3AINEPAEH KYPAENi CYMbIKTbIKTapfa [AeWiH, AFHW, OLWaKTbIH TepeHAiri, *KabbiH
WeriHAinepiHiK, KyaTbl MeH oTKi3riwTiri. COHbIMEH KaTap, ra3 KOMMOHEHTIHiH 6eniHyimeH MyHaiiobiy
cmpamugpuKayuacel 6HEPKICINTIK aaay KesiHae KbICbIMHbIH memeHOeyiHe 6alinaHbICTbl Aa OPbIH anaibl.

MyHAa MexaHW3M KaWlWbINbIKTbI, bipak Tyberenni maHbi3gbl O0NFaHAbIKTAH, OHbl TO/MbIFbIPAK Kapa-
CTbIpaiblIK.

MaceneHiH Herisri cebebi, 6i3aiH OMbIMbI3LLA, KOMIP MEeH KOMIPCYTEK KeH OpbIHAAPbIHbIH, (MyHal XaHe
ras) nainga 6onyblHbIH, Taxipubene KaaelnmackaH kKame meopuanapel. KongaHbiCTafbl Teopuanapfa
coliKec, aTanfaH nampganol KasbanapablH, reHe3uci mepeH ¢akmopnapOelH peniH Kapacmoipmaii,
Tek OeTTiK KoHe 3K3oreHAik npouectepmeH bainaHbicagbl. COHbIMEH, KeMipAiH nanga 6onybl weriHAi
bIHbICTAPAbIH, aCTblHA KeMIiAreH eXenri opmMaHAapAblH, afalbiHbIH AnareHesimeH TyciHAipinedi. An
KemipcyTekTep BMONOrMANbIK MaccanapablH, biAblpay npouectepimeH bannaHbicagpl.

Anainpa, eTKeH facblpfa KMHAKTaNFaH HaKTbl MaTepuan eckipreH TeopuanaphbliH, OCbl epexenepiH pac-
Tan KaHa KOMMaM, KOKKa LWbifapadbl. Erken-terkenre TokTanman, 6i3 HeFypabiM CeHiMAai TycCiHAipyai
KaXeT eTeTiH Kenbip HaKTbl Mbicangapabl Kentipemis. CoHbIMeH, KeMip KabaTTapbiHblH, KyaTbl
KeWbip Kepnepae #y3 mempoeH acadbl; AHTPALUT NEH AHTPAKCONMUT KebiHece TaMbipaap MEH KoNaKTap
TypiHae Kesgecesi. MyHall XoHe ras KeH OpblHAAapbl mMeKmMoHomazmamukanolk 6enceHdipynepoeH
emkeH mepeH 670KmbIK aKaynapmeH OaKkpinaHazbl. Kemip meH KemipcymeKk KeH opbiHOapsl apa-
CbIHOa TabWUFM KEHICTIKTIK KaKbIHAbIK b6ap, onap agetTe bipaein Hemece reonorUANbIK faMy TapuXbl YKcac
iprenec 6nokTapaa 6onagpbl.

OcbifaH yKCac MbicandapAbl anfactbipyra 6onagpl. bipak ofapblaa KentipinreH ¢aktinep Kemipdin
KemipcymekmepmeH 2eHemuKanelK 6alinaHbicbl mypanbl 2unome3aHbl KapacTbipyfa MYMKIHAIK
bepeni. Kemipcymekmepdiy 6eliopeaHukanelk wbelFy meai mypanel 6enz2ini meopusHbl €CKepcek,
MyHZAaM 6aiinaHbIC WhiHavbl 60naabl. KbicKalla TyKbIpbIMAa rMNOTe3aHbIH MaHI Kenecigen.

oFfapfbl MaHTUAHbIH, Mabufu cmpamuguKayuacbl HITWKECIHAE €H KbI3bIKTbl K9HE MaHbI3Abl
XUMUANBIK DENnceHpi anemeHTTep — cymezi, ommeai ¥aHe Kemipmeeai — Ofapbl Kapau Kewy KesiHAe
benrini 6ip TepmoAMHAMMKANbIK Kafdainapaa — H,0, CO, s#aHe CH, KoCbINbICTAPbIH Kypanabl, 0napAabiH
iWiHAe KBMIPCYTEKTEP KapacTblpbiNbiN OTbIPFaH TaKbIPbIN YLWiH NPAKTUKaNbIK MaHbI3bl Bap [1,2].

TEKTOHOMArMaTMKabIK aKTUBTEHAIPY Ke3iHAe KeMipCyTeK rasfapbl mepeH, akaynap alimakmapeiHa
KeTepinin, weriHAi KabaTTblH (KemipTeri, topa aHe mnaneoreH) oTKi3OeWTiH KabaTTapblHbIH aCTbiH-
[a KMHanagbl, MyHAa Temnepatypa MeH KbICbIMHbIH KYWTi aHe y3aK acepiHeH MyHalidblH 20MOs0-
auanbik cmpamugpukayuscel wypedi (waanol popmyna C H, ). 2a3 mapizdi - meman — memanHaH (CH )
byranfa (C,H, ) aeMin; cyiblk — myHan (CH,-aen C H, -re geitiH); kattbl-napadmHai (C oHe ofaH
YKOFapbl).

CyMblK KeMipcyTeKkTep LWeKTi (KaHbIKKaH) KaHe LWeKCi3 (KaHblknafaH) Aen aTanaTbiHAapfa beniHepi.
Erep COHFbICbl MyHail KaTapblHbIH MNONAPU3ALUMANbIK Ti3OEKTepiH Kypaca, OHAA wWeKTi byfaH Kabinerri
emec. COHAbIKTaH onapablH Kemipmeai amomodapel KapanahbiM bainaHbicTapmeH 6ainaHbicagbl, Oyn
Kemipmekmin naiida 6onybIHa bikNan etes.

HapbinFaH apHanap apkbiabl OeTiHe CbIFbIAFAH CYliblK HIHE MYMKbID Kemipcymekmep Kenpepai
Kypanabl, 0N1ap KeniHri }aHapTay LWblFapblHAbINAPbIHbIH HITUMKECIHAE KYM-KY/ MaTepuanbiHblH, KaabiHObl-
FbIHA mycin, mepmoOUHaMUKanblK Memamopguamee ywbipanabl. Ocbinaiiua, NUpPobUT 3aTTap CyTeriH
KOFaNTbiN, achanbT-buTympapra KoHe Kemipdiy mypnaepiHe (KOHbIpAaH aHTPOUMTKE AeNiH), Koplia-
FaH opTafa, COHAAW-aK TEPMOAMHAMMKANbIK SCEPAIH AdPeXKeci MeH y3aKTblfblHA BainaHbICTbl alHanaabl.

Kemip KeH opblHAapblHA ToH KOMMO3UYUAALIK KOHmMpacm G6olibiIHWa aymakmolK KoHe TiK alimak-
TbINbIK Memamopghu3m 0apexcecimeH 6ainaHbICTbl, 0N TOMEH Kapal apTaabl (XunbT epexeci, 1932). Makcu-
MaNAbl KOHTPACT S4ETTE XKePriNikTi Kepnepae Kesgeceai.

Bbapnay mymeicmapsiH #obanay Ke3iHOe 6eliop2aHUKANbIK KOMipmeKmeHy meopusaCbiHbIH XOfa-
pblAa aTanfaH epeKLlenikTepi ewKawaH eckepinmezeH, byn, caibin KenreHae, anaTTbl Canfapfa aKensi.

WbIHAbIFBIHAA, MemaH, CYMblK KeMIpCyTeKTep CMAKTbI, Kel TEeKTOHMKANbIK KO3fanbiCTapga akaynap
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aliMaKTapblHA €eHin, TbIfbi3gasiMafaH bIHbICTAP MeH Kemip KabaTtTapbiHAafbl bapnbik 60c xcepnepdi
moameoipadsl. Kemip MeH HEri3ri XbIHbICTapAbl KasyMeH OalNaHbICTbl ycman mypy KbiCbIMbIHbIH CbIHU
memeHOeyi Ke3iHe MeTaHHbIH Tay-KeH Ka3banapblHa *Kapblaybl OPbIH afbiN, Xapslasic Kayni 6ap owak-
map nainga 6onagpl.

Byn epae Kofapfbl MAHTMAZLAH Kep KbIPTbICbiHA ra3fapAblH TYCyi Mofapfel maHmusameH 6aii-
naHoicbl bap TepeH akaynap 6ap 6apnbik Kepae 60naTbiHbIH atan ©Ty MaHbi3gbl. OcbifaH GainaHbl-
CTbl KEH KYMAapblIHbIH, Cyp TYCiHiH TabufaTblH, COHAAN-aK KeH Ty3inyiHaeri cyp TyCTepAiH peniH 3epT-
Tey MakcatbiHAa KaHXyfaH-MoMbIHKYM KeH panacbiHbiH, (OHT. Kas3akcTaH) eudpoz2eHOiK ypaH KeH
OPbIHOAPLIHAA KYPri3reH ammocgepo2eoXumuanbiK mycipinimoepdiy HaTuKenepi mbican 6ona anaabl.

ManeoreHAik ropu3oHTTapAarbl ypaH KeHi weeiHdinepi wamameH 400 M TepeHAikTe, opamanbl NeH-
Tanap TypiHAe, KenTereH OHAafaH LIaKbIPbIMFa CO3blAfaH mepeHOiK aKayaapeiHbIK ycmiHOe CO3biNfaH.
TepeHOizi 10 M WHeK YHFbIMANAPLIHOGFbI KOMipCymeK aybimKynapbl KeH OakblnayblHAAfbl aKaynap
boiMblHAa KeH opblHAapblHA Napannens 6akkanagbl. byn Me3030#-KaiHO30M KaKNafblHbIH Kaambl
Kyatbl 700-800 M, OHbIH iwiHae 6apxaHdap — 50 m OeliiH. AKaynap alimarbiHOaFbl KeMipcymekmepOiH
ecin Kene MamkaH cunamel CTpaTUrpaduAnbik 6eniMAe KUbINbICKAH KaHe AWH3anbl Kemipmekmi
my3inimoepdin KenTiri, COHAaW-aK KemipcymeK QHOMANUAAAPLIHbIK, KAPKbIHObIAbIFbIHLIK AldbIH
maynikmiy apmypai yaKkbimmapbiHOGFbl TbiHbIC any odcepiHe Tabwufu peakuMAcbl CUAKTbI  aKTi-
nepmeH ganengeHeni. [lemek, Kemipcymek 2a30apbiHbiH we2iH0i my3inimdepae Tycyi KofapfFbl MaHTUSA-
AaH aKkaynap auMafblHAA Y3A4iKCi3 Kypeai AereH MaHbl34bl myMbipbim 6ap.

fa3 Topi3ai (Kkenbip epnepae cyiblk) KemipcyTekTep KabaTtacaTblH LWeTiHAINEPAIH, CbIHY aMaKTa-
pblHa iWiHapa eHedi (Heri3iHEH Me3030M1-KaliHO30M KabblfblHbIH, KYMAbl TOPWU30HTTapbliHA). Kemipcy-
meKkmepOiK, memamopguami HamuxceciHde Kymoap KemipmeKkmi mamepuan MeH YCaK Kemipmek-
mi AUH3a1apObIK WawbIpasKbl KabammacyelHa baiinaHbicmel cyp mycKe ve 6onagpbl.

Ocbinaniia, KemipcyTekTep, KeMmip, ypaH-Kemip, coHAan-aK rMaporeHAik TUnTeri ypaH KeH OpblHAaA-
Pbl Xep KbIPTbICbIHbIH, 6ipaen OA0KTbIK KypblabiMaapbiMeH 6aKblnaHagbl, MyHAA OPTOrOHANbAbl KoHe
AMaroHanbAbl TEPeHAiK aKkaynapbl, COHAaM-aK Kew KeseHaepaeri benceHgipy npouectepi aHbIKTayLbl
6onbin Tabblnaabl. Byn xcofFapFbl MAHMuAHbl capanay KesiH0e KemipcymeKmepOiH 2a3-cylivlk ¢ba-
3ameH mikenel 6alinaHbICbIH KepceTesi.

YpaHHbIH, Kemip KabaTTapbiMeH reHeTUKanblK 6alnaHbICbiH PacTalUTbiH Mbicangapfa Kenxat, TemeHri-
Ine, Typa-KoBak oHe T.6. KeH OpblHAAPbl KaTagbl, OHAA KeMip KabaTTapbiHblH KaHacy O6niKTepiHiH,
KaHy i34epi KepceTinreHAen, ByAKaHAbIK TEKTI KYMTacTapMeH Kemip KabaTTapbiHbIH, LUMKAAIK KabaTtTacybl
6ap. KemipaiH watblp 6eniktepi ypaH TacbiMangaywbl 6onbin Tabbinagbl, 6yn 6enceHpipy MUKpoOLMKA-
Aepi apacbiHAafbl y3inictepae xanapmaydaH KeliiHei epimindinepmeH 6aitnaHbICTbI.

Hofapblfga anTbinFaH4APAbIH, 6apAbIFbIH KOPLITbIHABIIAW Kene, NparMaTUKabIK CMMATTafbl epeKlle ma-
HbI34bl COTTEPAI aTan eTy Kepek.

1.bip ke3gepi A.M. MeHpeneeB ycbiHFaH aHe H.A. KyapsaBueB NEeH OHbIH KaKTacTapbl AaMbITKaH
KemipcymekmepdiH, 6eliopeaHuKanviK wbolFy mezi mypanel meopusa aNi KyHre AeliH Kabbingau-
OafaH. ep KOWHayblHAAFbl MYHAMAbIH aAyblp KIHE KEHIN KemipcyTekTepre Tabusn cTpatudmKa-
LUMACbIH eCenKe anmay MyHaW eHAipy Ke3iHAe KaW KyWin KeTeTiH ra3 KOMMOHEHTIHIH, XOfanyblHa JKe-
nepgi.

2. Kemip KeH opbiHOapbl 0a beliopeaHukansik 60abin mabbinadel, 6MTKEHI 0nap MyHai beTiHe Terinin,
KaHapTay KyMbl MEH KYAAiH acTblHA KOMINreH CyTekTiH Tabwufu KofanybiHbIH HaTWXeci 6onbin Ta-
Obinagbl. Ma3 KOMNOHEHTI (MeTaH aHe T.0.) KemipaiH meTamopdusmi npoueciHae Ae, TepeH MyHal
OlWafblHaH aKayNbl alMmakTapfa Tycin, Kemip KabaTTapblHblH YCaKTay alMMaKTapblHAA KWHaNagbl.
YHeMi KyMbIC iCTEMTIH Tabufu MexaHU3MAi eckepmey KebiHece Kemip OHAIpyAeri apblabicTapFfa
dKenepai, eKiHilKke opal, KenTereH KypbaHaapmeH. byn kemipcyTekTepain beiopraHuKkanblk TabusaTbl-
HbIH, Tafbl 6ip cangapbl. JeMeK, akaynbl almMakTapabl MYKUAT KapTafa TyCipy XaHe CIMKecCiHWe xen-
LeTy YHFbIManapblH OypFblnay Kaxer.

3.YpauHoiy 6beliop2aHukanelk KemipmezimeH 2eHemuKkanvlK 6alinaHbICbl ypaH KeH OpbIHAAPbI-
HblH, Oapnblk Aepnik TypnepiHae AanengeHreH ¢akt 6onbin Tabblnagabl: ypaH-Kemip, ypaH-6uTym,
ruaporeHaik (Mz-Kz weriHainepinge) aHe ruapotepmuanbik (naneosoi weriHginepiHae). Xumua-
NblK dopmynaga benopraHnKanbik KemipTeri 6ap ypaH muHepangapbl Aa 6ap (Mbicanbl, NermaTuT Ta-
MbIp/1apbl MeH anTblH KOHrNomepatTapbiHaa U0, menwepi 58% AeitiH 601aTbiH TyXONNT-KEMIpTEK To-
pi3ai kKemipcyTek).
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4, MyHaW-ra3 KeH OpblHAAPbIHbIH, OPHANacyblH OaKblNaWTbH mepeH akaynap MeH Mep Kbipmbicol-
HbIH KemepinzeH 6a0Kmapbl ypaH KeH OPbIHAAPbIHbIH, ipi NPOBUHLUMANAPbI YWIH A€ KeTeKwWi Kpu-
Tepuitnep 6onbin Tabbinagbl.

5.Tabufn Kafgannapra 6alNaHbICTbl KOMIPTEKTIH, OM3MKaNbIK KyWiH Tikenen KepceteTiH bGenrini
Kemip, 2pachum xaHe aama3 KeH opbiHOapbl (Kelide ipaenec) CyTEriHiH, TONbIK XKOFanybIMeH Kemip-
cymekmepOi4 mepmodaHamuKanovik (> 300°) mypneHyiHeH 6acTanafbl: CYyWblK MyHail —»acanet
Wwanblpnapbl (CYKUMHUTTEPAEH WpayduTTepre AeniH KaHe KOHbIp Kemipze aliHanaamelH NUPOPETUH-
nepre feitiH) [6]. bonawakTa 6api memnepamypa meH KbiCbIMFa 0aiiNaHbICTbI, KapbIAFbIWKA AENiH
(anmasgblH naaa 6onybl).

KopbimeinObinali Kene Kemipcymekmep meH KemipnepdiH 6eliop2aHUKanblK 2eHe3uciHiy meopus-
CbIH €O3Ci3 Kabblnd0ayobi Ma3a NPAKMUKAALIK HAFbIH AMAN 6MKeH HOH:

o MYHaMl KeHiWwTepiHAeri anaynapablH, WEKCI3 XKaHybl moKkmaliosl;

o KOMIip WaxTanapblHAafFbl METAH XKapbIAbICbIHAH KBNTETEH aZaMm LWblfbIHbI MOKMamelnadsl;

o KOMIPCYTEKTi KOHE CyTeri TeKTeC ypaH KeH OpblHAapbiH O0/XKay KaHe i3fey KymbICTapbl MHceHinde-
mineoi;

o XEpP KbIPTbICbIHbIH, CTPATUrPadUANDIK LUMKAAAPbIHAAFLI (KemipTeri, opa, NaneoreH, aHTPOMOreH) cyp
TYCTi Ke3eHAepAiH WbIFY Teri Typanbl TYCiHIK e32epedi;

o bepmys ywoOypbIWbIHAA KaHE MyxuTTapfafbl YKCAaC yvyacKenepiHge YLWAKTap MeH Kemenep 3Ku-
naxAapblHbIH 6NiMi, TeHi3aepae GanbikTap MeH UTOANbIKTAPAbIH Kannah Kblpblaybl, COHAAN-aK KO-
FAapFbl MaHTUALAH KOMIPCYTEKTI aHe 6acKka Aa OTTerici3 ra3gap afaTblH KYP/bIKTafbl ©PT KayinTi yyac-
Kenep Typasbl aHblKTamaHbl wewyodi ¥aKbIHAamaool,

o Ka3aKCTaHHbIH, re0NOrMANbIK KapTacblH (KapTanap KWbIHTbIFbIH) Tybereini KaHa Herizge canyfa
MYMKIHOIK 6epedi, ofaH KeNAEHEeH aHe TiK OpblH aybIiCTbipynap amnauTyaacbl 6ap, Kofapfbl MaH-
TUAFA OENiHTi TepeHAiri, AeHreneK KypblibIMAapbl, eXenri KeMipCyTeK KepiHICTEPiHiH, OWAKTapbl MeH
)KaHapTay opTanbiKkTapbl 6ap ipi 6A0KTbI akaynap CUAKTLI;

o [1.U. MeHpeneeB KecTecCiHAe 3TaNoOH peTiHAe anblHFaH 12 aTomAblK canmarsbl 6ap KemipTeKKe aereH
KbI3bIFyWblNbIKMbl apmmobipadbl: ON a30T NMeH OTTErire KapafaHAa KEHiN, COHAbIKTAH ON CyTeriMeH
Bipre KemipcyTeKTep Ty3eAi; OHbIH epeKlle KacueTTepi KOpbITNanapaa *KaHe ayblp XinTepai, nonumep-
nepai xKaHe T. 6. 6HAIPY YLWiH KONAAHbINAAbI.
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K BOMPOCY O FTEHETUYECKOWU CBA3U
YPAHA CYTNEBOAOPOAAMU U
YINAMU HEOPTAHUYECKOIO
[MPOUCXOKAEHMA

WU3naraetca 8 Kayecmee OUCKyccuu 832/10 Ha re-
HETWUYECKYIO CBA3b YpaHa C YINeBoA0pOLaMHU He-
OpraHM4YecKoro NPoncxoxaeHus. Ha atoi ocHose
CAENaH pag, BbIBOAOB M 3aK/IHOYEHMI ANA BO3-
MOHOTO NPAKTUYECKOTO UCMO/b30BaHMS.

Kntoyesbie BepXHAS MaHTUSA, YINEBOAOPOAbI, FNy-

cnoea: OMHHble pa3niombl, 610KOBbIE NOAHATHSA,
aKTMBM3aLMA, TEPMOAMHAMMKA, METAMOP-
Gu3Mm, yrnepos HeopraHUYECKuii, yrneoo-
6pa3oBaHue, CEpPOLBETI.

MpK NOUCKE U Pa3BEAKE YPAHOBbIX MECTOPOXKAEHUN
[laHHbIi BOMPOC BO3HMKAN HEOAHOKPATHO, 0CO6EeHHO
NPU U3y4EHUU YPaHO-YrobHOTO M TMAPOTeHHOO TUMOB,
a TaKXKe Ha HedTAHbIX MECTOPOXKAEHUAX, rae obHapy-
KMBA/JIMCb @aHOMA/NIbHO BbICOKME KOHLEHTPALMM ypaHa.
Ho KaKzablii pa3 M3y4eHne CBOAMNOCh K PACCMOTPEHMIO
dopManbHOW CTOPOHBI, T.e. MPOCTPAHCTBEHHOM NpU-
YPOUYEHHOCTU K ONpeaeNeHHbIM CTPYKTypam, Mbo ypa-
HOHaKOMN/eHNe CBA3bIBANOCb C BOCCTAHOBMTE/IbHbIMM
cBoOWCTBaMM yrneit u yrnesogopoaos [1-5]. O raybuH-
HbIX MPUYMHAX TAKOM CBA3M MbICAIEN He A0MYCKanoCh,
T.K. HE N03BOAsANA AEWCTBYIOLANA meopus 06 opaaHuve-
CKOM 2eHe3uce y2/1e8000p0008 U yaneli.

KoHe4yHo, NpPOrHo3HO-NouCcKoBble PaboTbl Ha ypaH
NPOBOAMAUCL NO Pa3paboTaHHbIM YYEHbIMU Kpume-
PUAM U NPU3HAKaM [NA KaXA0ro reHeTUYeCcKoro Tuna
oTAenbHo. Hanpumep, Ana rMApOTEPManbHOro Tmna
OCHOBHbIMM AB/IANIUCL TEKTOHO-MarMaTUYecKune Kpure-
PUM, TaKMe Kak Kucable 3¢pdy3nBbl U 1yOUHHbIE pas-
JIOMbI, @ [N1aBHbIMWU MOWUCKOBbIMU NPU3HaKamu Oblnu
aHOManMM No PaAMoOMETPUYECKMM CbeMKaM (neLexoa-
HbIM, aBTOraMMa M asporamma); Afs T.H. «3K30reHHo-
ro» TMNa, rae NouCKM NPOBOANINUCH KEPHOBbLIM DypeHH-
€M, TNaBHbIMK ObINIM TPaHULBI T.H. «30Hbl NNACTOBOrO
oKucneHnua (3M0)» B necyaHbIX ropu3oHTax Me3030M-
CKO-KaiiHo3oi#icKkoro Yexna [3]. Mpu atom cepoili ysem
PbIX/IbIX MECKOB CTOPOHHWMKAMK 3K30TEHHON Teopuu
pyAo0bpa3oBaHMA 0OBACHANCA NPUCYTCTBUMEM yenepo-
0a 0p2aHUYecKo20 (PacTUTENIbHOTO) NPOUCXOMKAEHUS.
OfHaKo TaKoWi B3raf, Kak M CaMa Teopus 3K302eHe3a,
oKa3anuce owuboyHoimu [1-2].

MaTepuranbl XOPOLWO W3YYEHHbIX MECTOPOXKAEHUN
2udpozeHHo20 (6biB. 3K30reHHoro) Tmna B Ly-Capbl-
cynckon, CoipaapbUHCKOW M KbI3bINKYMCKOM NPOBWH-

Kh.B. Aubakirov
Honorary geologist of Kazakhstan

ON THE QUESTION OF GENETIC
CONNECTION OF URANIUM WITH
HYDROCARBONS AND COALS OF
INORGANIC ORIGIN

A view on the genetic relationship between
uranium and hydrocarbons of inorganic origin
is presented as a discussion. On this basis, a
number of conclusions and inferences are
drawn for possible practical use.

Keywords: upper mantle, hydrocarbons, deep faults,
block uplifts, activation, thermodynamics,
metamorphism, inorganic carbon, carbon
formation, sericolor.

During the search and exploration of uranium
deposits, this question has arisen repeatedly,
especially in the study of uranium-coal and hydro-
gene types, as well as in oil fields, where
anomalously high concentrations of uranium were
found. However, every time the study was limited
to consideration of the formal side, i.e., spatial con-
finement to certain structures, or uranium accu-
mulation was associated with the reductive
properties of coals and hydrocarbons [1-5]. Thoughts
about the underlying causes of such a connection
were not allowed, because the current theory of
the organic genesis of hydrocarbons and coals did
not allow.

Of course, uranium prediction and prospecting
works were conducted according to the criteria
and features developed by scientists for each
genetic type separately. For example, for the
hydrothermal type, tectono-magmatic criteria such
as acid effusives and deep faults were the main
criteria, and anomalies from radiometric surveys
(pedestrian, autogamma and aerogamma) were the
main prospecting features; for the «exogenous»
type, where prospecting was carried out by core
drilling, the main features were the boundaries
of the “formation oxidation zone (FOZ)" in sandy
horizons of the Mesozoic-Cenozoic cover. At the sa-
me time, the gray color of loose sands was explai-
ned by presemce of the exogenous theory of ore
formation by the presence of carbon of organic
(plant) origin. However, this view, as well as the
theory of the exogenesis itself, turned out to be
incorrect [1-2].

The materials of well-studied deposits of hydro-
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LMAX OMPOBEPratoT BCE KPUTEPUM SK30rEHHOW TEOPUM,
T.€. NOBEPXHOCTHbIE GaKTOPbI B PyA006pa30BaHMM Non-
HocTbto oTcyTcTBytOT [1-3,5]. U, HaobopoT, Bce pakTunye-
CKMEe MaTepuanbl OAHO3HAYHO YKa3blBalOT HA onpede-
NAI0WYH0 Ponb 2ay6UHHbIX haKMopos, m.e. Ha 2udpo-
mepmasnbHblii 2eHe3UC ypaHosbIx pyo.

HeonpoBep:KMMbIM [0KA3aTENbCTBOM CAYKWUT MpU-
CYTCTBME B PYAE BbICOKO- 1 CPEAHE-TEMNEPATYPHbIX MU-
HepanoB MoanbaeHa, HUKeNs, KobanbTa, Kenesa, CBUH-
L3, UMHKa, BaHaaua 1 ap. ConyTcTBYyIOLME XUMUYECKUe
anemeHmol, 8kntovas Re, Se, Sc, TR, emecme ¢ ypaHom
NPUBHOCUAUCDH 8 MeCYaHbIe 20pU30HMbI 110 30HAM Pa3-
/1I0M08 2U0POMepPMasnbHLIMU PACMBOPAMU HA CEPHO-
KucaomHoli cmaduu. Okncnbl xenesa (Fe,0,) npu sTom
B MpoOLECcCe NafeHUA TEPMOLMHAMUYECKUX YCNOBUIA B
BOLOHOCHOM FOPWU30HTE CTAHOBMAWCH MMAPOOKUCAAMM
(Fe,0,°nH,0), T.e., NpoLue roBops, KpacHoyeemHbolii 2e-
mamum npespawyanca 8 xeamoysemHoili AUMOHUM
[1-5]. Takoi nepexon npoucxoaun BOAM3M TPaHMULLbI
OCXAEHUA OKMCNOB ypaHa, YTO MCMO/Mb30BANOCh KaK
NOMCKOBbIA NPU3HaK (bnarogapa npocToTe ANA BU3Y-
aNbHOTO KapTMpoBaHuA T.H. «3MM0»,

Ho rpaHu1ua enTouseToB cama no cebe He rapaHTu-
PYET YpaHOBOro pyAoobpa3oBaHus. M3 NpaKTUKKM nomc-
KOBOro OypeHWA WU3BECTHO, YTO Takue 2paHuybl (m.H.
«310») 8 nodasnarOWux cay4asx okasviearomesa bes-
PyOHbIMU. AN NOHUMAHUA MEXaHU3MOB PyA00bpa3o-
BaHMA 0c0b0OEe 3HAYEHME MMEET YacTO BCTPEYaoLLAACs
BO/M3N PYAHbIX 3a/1EXeN 30Ha 0ceemesneHUs NecKoB
— Mepexoj, NOAEBbIX LUNATOB B KAOJMHWUT B pe3ynbTa-
Te npopabomku pydoobpasyroujumu cepHOKUCAbIMU
pacmeopamu 21y6UHHO20 NPOUCXOHOEHUS.

BaKHEMWMMM KPUTEPUAMM ONA BblAENEHWUA MNepc-
NEKTUBHbIX NOWAAEN ABNAIOTCA TEKTOHUYECKUE CTPYK-
Typbl, CPOPMMPOBABLUMECA NOJ HENOCPeACTBEHHbIM
eo30elicmeuem eepxHell MaHmMuu. 3T0 NPUNOAHATbIE
ON10KM 3eMHOM KOpbl U pa3genstowme ux aaybuHHole
pasnombl, NpeTepnesLUNe HEOAHOKPATHYIO AKMUBU3a-
Yuro Ha N030HUX 3Manax PasBuTHA KOPbI.

MpaKTUYECKMIA UHTEPeC NPEACTaBAAOT aKTUBM3ALMM
OPCKOTO M HEOreH-YeTBEPTUYHOMO MEPUOAOB, KOraa
ouyepeaHble BYJKAaHUYECKME MAKPOLMKALI 0CaaKo0bpa-
30BaHMA 3aBEPLUA/IUCb BbIOPOCOM Cayucmozo mare-
puana U nocmynaeHuem K noeepxHocmu y2neeo00-
POOHbIX coeduHeHull — OT ra3000pa3HbIX A0 C/OKHbIX
KMAKOCTEW, B 3aBUCMMOCTU OT MepmMOoOUHAMUYECKUX
ycnoeuii 8 Hedpax, T.e. rNyO6UHbI 0Yara, MOLLHOCTU M
NPOHWLLAEMOCTM NMOKPOBHbIX OTNI0XKEHUA. Kpome Toro,
paccaoeHue Hepmu C BblAENEHVNEM Fa30BOI COCTaBAA-
toLLer NPOMCXOANT TaKKe B CBA3U C nadeHuem daesne-
HUA NPY NPOMBILLNIEHHOW OTKAYKe.

B cBA3M C TEM, YTO TaKOW MEXaHWU3M BbI3bIBAET CMO-
Pbl, HO ABNAETCA NMPUHUMMNUANBHO BaXKHbIM, PACcCMO-
Tpum ero noapbHee.

[NyBuHHON NpuuMHOM Npobnembl, Ha Haw B3rNAL,
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genic (formerly exogenic) type in Shu-Sarysu,
Syrdarya and Kyzylkum provinces refute all criteria
of the exogenic theory, i.e. surface factors in ore
formation are completely absent [1-3,5]. And vice
versa, all factual materials unambiguously point to
the determining role of deep factors, i.e. to the
hydrothermal genesis of uranium ores.

The presence of high and medium-tempera-
ture minerals of molybdenum, nickel, cobalt, iron,
lead, zinc, vanadium, etc. in the ore is irrefutable
evidence. Associated chemical elements, including
Re, Se, Sc, TR, together with uranium, were intro-
duced into sandy horizons along fault zones by
hydrothermal solutions at the sulfuric acid stage.
In this case, iron oxides (Fe,0,) became hydroxides
(Fe,0,*nH,0) in the process of decreasing ther-
modynamic conditions in the water-bearing hori-
zon, i.e., to simplify, red-colored hematite turned
into yellow-colored limonite [1-5]. This conver-
sion occurred near the uranium oxide deposi-
tion boundary, which was used as a search fea-
ture (due to its ease for visual mapping of the so-
called «FOZ»).

However, the vyellow-colored boundary itself
does not guarantee uranium ore formation. It is
known from the practice of prospecting drilling
that such boundaries (so called «FOZ») in the over-
whelming cases turn out to be ore-free. To
understand the mechanisms of ore formation, the
zone of sand clarification — the transition of
feldspars to kaolinite as a result of elaboration by
ore-forming sulfuric acid solutions of deep ori-
gin — often occurring in the vicinity of ore depo-
sits is of particular importance.

The most important criteria for identifying
prospective areas are tectonic structures formed
under the direct influence of the upper mant-
le. These are elevated blocks of the Earth’s crust
and the deep breaks dividing them, which under-
went repeated activation in the late stages of the
crust’s development.

Jurassic and Neogene-Quaternary activations are
of practical interest, when the next volcanic
macrocycles of sedimentation ended with the re-
lease of soot material and the arrival of hydro-
carbon compounds - from gaseous to complex
liquids — to the surface, depending on the ther-
modynamic conditions in the subsurface, i.e., the
depth of the source, thickness and permeability
of the cover sediments. In addition, oil stratifi-
cation with release of the gas component also oc-
curs due to pressure drop during industrial pum-
ping.

Since this mechanism is controversial but essen-
tial, let us consider it in more detail.
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CNIYXKaT YKOPEHWBLUMECA B MPAKTUKY owuboyHble me-
OpuuU NPOUCXOHOEHUA MECTOPOXKAEHUA KaMEHHOTO
YINA ¥ yrnesofoposos (HedTaHbIX 1 ra3osbix). Cornac-
HO AEWCTBYIOWMM TEOPUAM FEHE3UC YKa3aHHbIX Mo-
NE3HbIX MCKOMAEMbIX CBA3bIBAETCA WCK/IHOYMTENBHO C
NOBEPXHOCTHBIMM U 3K30TEHHbIMM NpoLeccamu, 6e3s
paccmompeHus ponu 2aybuHHLIX ¢hakmopos. Tak,
yrneobpasoBaHue 06BACHAETCA AMAreHe30M ApPeBecH-
Hbl PEBHMX NIECOB, 3aXOPOHEHHbIX NOZA TO/LLAMM OCa-
[OYHbIX Nopog. A yrneBoAopoAbl CBA3bIBAKOTCA C NPO-
LLeCCaMM pasNoKeHMs BUONOrMYECKMX Macc.

OfHaKo HaKOM/IEHHbIN 3a nocneaHee cToneTme dak-
TUYECKMIA MaTepUa He TONbKO He MOATBEPKAAET, HO U
OMNpOBepraeT AaHHbIE NONOKEHUA YCTaPEBLUMX TEOPUIA.
He BaaBascb B TOHKOCTU, NPUBEAEM /IULLIb HEKOTOPbIE
noKasaTe/ibHble NPUMepbl, KoTopble TpebyloT bonee
ybeanTenbHblx 06bACHEHUI. TaK, MOLLHOCTM YrONbHbIX
NNacToB AOCTUrAlOT MecTamu bosee cma mempos; aH-
TPALMT U aHTPAKCO/IUT YacTO BCTPEYAKOTCA B BUAE XKMN
W NPOXMAKOB. HedTAHbIE M ra30Bble MeCTOPOXKAEHUS
KOHTPONIMPYLOTCA 2/1y6uHHbIMU  6710KOBLIMU  Pa3o-
mamu, nNpeTepneBWUMU  MeKmoHoMazmamuyecKue
akmueu3sayuu. CyuiecTByeT 3aKOHOMEpHas NPOCTPaH-
CTBEHHAA 671U30cMb Mexdy y20/1bHbIMU U y2n1e8000-
POOHbLIMU MecmopoxOeHUAMU, KOTOpble, KaK npa-
BW/IO, HAXOAATCA B OLHMX U TeX e, MO0 B CMEXKHbIX
©210Kax CO CXOXKEN UCTOPMEN Fe0N0TUYECKOr0 Pa3BUTHA.

NMoaobHble NpUMepbl MOXKHO 6b110 Obl NPOACIKNTD.
Ho npvBeseHHble $aKTbl BNOAHE NO3BOMAIOT paccMa-
TpuBaTb eumomesy o 2eHemuveckoli cesasu yeneli ¢
yaneeodopodamu. Takan CBA3b CTAHOBUTCA PEANUCTNY-
HOM, ec/In B3ATb Ha BOOPYKEHWUE U3BECTHYIO Meoputo
0 Heop2aHUYEeCKOM MpPoucXoxoeHuU y2neeo000p0008.
CyTb rMnoTesbl B KPAaTKOM U3N10KEHUN CBOAMTCA K Crle-
LYIOLEMY.

B pe3ynbTaTe ecmecmeeHH020 paccaoeHus BEPXHEN
MaHTUM Hanbonee MHTEPECHbIE M 3HAYMMbIE XMMUYECKM
aKTUBHbIE 3NEMEHTbl — 8000p00, KUC/I0POO U y2nepoo
— NpU ONpPeAENeHHbIX TEPMOANHAMMUYECKMUX YCIOBUAX
B XO4E MMUrpauuu KBepxy obpasyioT mexay coboi co-
eanHenna — H,0, €O, CH,, 13 KOTOpbIX NpaKTMyeckoe
3HaYeHMe ANA pacCMaTPUBAEMOV TEMbI UMEIOT y2s1e60-
dopodei [1,2].

MpU TEKTOHOMArMaTUYECKON aKTUBM3aLMK YIEeBO-
[OPOAHbIE ra3bl MOAHUMAIOTCA MO 30HAM 2/1y6UHHbIX
Pa3noMo8 M HaKanaMBAKTCA MOA HEMPOHULAEMbIMM
TONLWAMM 0CaZlO4HOTO Yexna (KapboHa, ropbl U naneo-
reHa), roe nog MOLLHbIM U ANUTEbHbIM BO3AENCTBUEM
TEMNEPATYPbl M AABNEHUA MPOUCXOAUT 20MOs02uYe-
cKkoe paccnoeHue Hegpmu (o6was opmyna CH, ).
rasoobpasHble — meTaHosble — om memana (CH,) po
byrana (CH,); *uakune — Hedtn (ot CH . o C H.);
TBepAble — napaduHosble (0T C H_, 1 Bbiwe).

Huakve yrnesogopoabl NOAPA3ZENAOTCA Ha T.H.
npedenbHble (HacbilEHHbIE) U HenpedenbHble (He Ha-

The underlying cause of the problem, in our
opinion, is the wrong theories of the origin of
coal and hydrocarbon (oil and gas) deposits that
have become ingrained in practice. According to
the current theories, the genesis of these minerals
is associated exclusively with surface and exo-
genous processes, without considering the role of
deep factors. Thus, carbon formation is explained
by diagenesis of wood from ancient forests
buried under sedimentary rock strata. A hydrocar-
bon is attributed to the processes of decompo-
sition of biological masses.

However, the actual material gathered over the
last century not only does not confirm, but also
refutes these provisions of outdated theories.
Thus, the thickness of coal seams reaches in some
places more than a hundred meters; anthracite
and anthraxolite are often found in the form
of lodes and veins. Oil and gas deposits are
controlled by deep block breaks that have under-
gone tectonomagmatic activation. There is a
natural spatial proximity between coal and hydro-
carbon deposits, which are located in the same
or adjacent blocks with similar geologic develop-
ment history.

Such examples could be continued. But the
given facts quite allow to consider the hypothesis
about genetic connection of coals with hydrocar-
bons. Such a connection becomes realistic if we
assume the well-known theory of inorganic origin
of hydrocarbons. The essence of the hypothesis is
summarized as follows.

As a result of natural stratification of the
upper mantle, the most interesting and significant
chemically active elements — hydrogen, oxygen
and carbon - under certain thermodynamic con-
ditions during upward migration form com-
pounds - H,0, €O, and CH,, of which hydrocarbons
are of practical importance for the topic under
consideration [1,2].

During tectonomagmatic activation hydrocarbon
gases rise along deep break zones and accumulate
under impermeable strata of sedimentary cover
(Carboniferous, Jurassic and Paleogene), where
homologous stratification of oil (general formula
CH, ) takes place under powerful and prolonged
influence of temperature and pressure: gaseous —
methane — from methane (CH,) to butane (CH,);
liquid — petroleum (from CH to C_ H,); solid -
paraffinic (from C H., and above).

Liquid hydrocarbons are subdivided into the
so-called limiting hydrocarbons (saturated) and
non-limiting hydrocarbons (unsaturated). While
the latter form polarization chains of the oil se-
ries, the limit ones are not capable of it. There-
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cbilleHHble). Ecnm nocnesHune obpasyoT nonspusaum-
OHHble Lenu HedTAHOTO pAja, TO NpesenbHble Ha 3TO
He cnocobHbl. [loaTomy amomel yenepoda y HUX CBA3bI-
BAOTCA MeXAay coboM NPOCTbIMK CBA3AMM, YTO Bnaro-
NPUATCTBYET yaneobpa3osaHulo.

BblaBNEHHbIE NO Pa3/IOMHbIM KaHanam Ha NoBepxX-
HOCTb M(UOKUe U 8A3Kue y21e8000p00bl 06pasyioT
03epa, KOTopble B pe3ynbTaTe NOCAeayoWmMX ByKaHW-
Yeckux BbIOPOCOB OKa3blBatoTcA M00 mosaujeil necya-
HO-NEnNoBOr0 MaTepuana M MOABEPraloTca mepmo-
OouHamu4eckomy memamopgpuzmy. Takum ob6pazom,
NMPOBUTYMHbIE BELLECTBA, TEPSAA BOAOPOA, NpeBpaLLa-
toTcA B acpanbTo-6UTYyMbl U pasHo8udHocmu yana (oT
Byporo A0 aHTpoOLMTa), B 3aBUCMMOCTM OT BMELLAIOLLEN
Cpeapl, a TaKXKe CTENEHU M AUTENbHOCTU TEPMOAMHA-
MWYECKOr0 BO3AENCTBHUA.

XapaKkTepHas 419 YroNbHbIX MECTOPOXAEHUN nno-
LLaAHas U BEPTUKaNbHAsA 30HA/bHOCMb N0 KOHMpacm-
HOCMU COCTaBa CBA3aHa CO cmeneHbl0 memamopgus-
M@, KOTOpas YBENWUUYMBAETCA KHM3Y (NpaBuao XunbTa,
1932 r.). MaKcumanbHas KOHTPACTHOCTb BCTPEYaeTcs
06bIYHO Ha JIOKANbHbIX NNOLAAAX.

BblwenpueeneHHble 0cobeHHOCMU Heop2aHu4ecKoli
meopuu y2neobpa3oeaHus npu NPOEKMUPOBAHUU
pa3BefoYHbIX PabOT HUK020a He y4umbleanuck, YTo, B
KOHEYHOM CYETE, NPUBOAMAO K KaTacTPOdUUYECKUM No-
CNeACTBUAM.

[leno B TOM, YTO MemaH, TaKXe KaK W KuaKue yrie-
BOAOPOAbI, NPWU MNO3AHUX TEKTOHUYECKMX MOABMMKKAX
NOCTynaeT No 30HaM Pa3/IOMOB W 3anosHAem ece ny-
cmomol B pPa3yna0THEHHbIX NOPOAAX M YrOMbHbIX NAa-
cTax. Mpu KPUTUYECKOM CHUMEHUU yOepi(usarowe2o
npomueodaeneHus, CBA3aHHOM C BbIEMKOW Yr/1A 1 BMe-
LLAIOLLMX NOPOA, MPOUCXOAUT MPOPLIE MEMAHA B TOp-
Hble BbIPabOTKM, 06pa3ysa B3PbIBOONACHbIE OYary.

34eCb BaXKHO MOAYEPKHYTb, YTO MOCTYNeHWe ra-
30B M3 BEPXHEW MaHTUM B 3EMHYID KOPY MPOUCXOAMUT
NOBCEMECTHO, A€ CYLLECTBYIOT IyOMHHbIE Pa3NoMbI,
MMEIOLLME KaKy-Nnbo ceAa3b ¢ sepxHeli maHmueli. B
5TOM OTHOLLUEHUW NMPUMEPOM MOTYT CAYKWUTb Pe3y/bTa-
Tbl AMMO2e0XUMUYeCKUX CbeMOK, NPOBEAEHHbIX HaMM
Ha 2uGPO2eHHbIX MecmopoXOeHUAX ypaHa KaHxyraH-
MowHKymckoro pyaHoro nons (K0. KasaxctaH) ¢ uenbto
M3y4YeHWA NPUPOLbI CEPOTO LiBETA PYAOHOCHBIX NECKOB,
a TaK)XXe PoNu CepoLBETOB B PyA006pa3oBaHmM.

YpaHoBOpYyAHbIE 3a/1€M#(U B NaNEOreHOBbIX TOPU30H-
Tax Ha rybuHe okono 400 m B BMAE M3BUANUCTBIX IEHT
BbITAHYTbI HAO AKMUBU3UPOBAHHLIM 2/1yBUHHLIM pa3-
/IOMOM HAa MHOTVE AECATKU KMNOMETPoB. Yrnesoao-
POZHbIE AHOMAUU 8 WHEKOBbIX CKBAMCUHAX 2/1y6UHOLI
10 M npoCNexnBalOTCA NapannenbHo pyoHuImM 3asne-
HaM HA 8CEM NpomsaAxeHuU py0oKOHMpoaupyru,e2o
pasaoma. 3To Npu TOM, YTO 06LLAA MOLLHOCTb MEe3030M-
CKO-KaltHo30#cKoro yexna coctasnset 700-800 m, B Tom
yncne 6apxaHol — 00 50 m. O socxodawem xapakmepe
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fore, their carbon atoms are linked by simple bonds,
which favors coal formation.

Liquid and viscous hydrocarbons pressed to
the surface through fault channels form lakes,
which, as a result of subsequent volcanic eruptions,
are underlain by sand-foam and undergo ther-
modynamic metamorphism. Thus, pyrobituminous
substances, losing hydrogen, turn into asphalt-
bitumen and coal varieties (from brown to
anthrocyte), depending on the host medium
and the degree and duration of thermodynamic
impact.

The areal and vertical zoning characteristic of
coal deposits in terms of compositional contrast
is associated with the degree of metamorphism,
which increases downward (Hilt's rule, 1932).
Maximum contrast usually occurs in local areas.
The above features of the inorganic theory of
coal formation were never taken into account
when designing exploration work, which ultimately
led to disastrous consequences.

The fact is that methane, like liquid hydrocarbons,
enters fault zones during late tectonic mo-
vements and fills all the voids in decompacted
rocks and coal seams. With a critical decrease in
the holding back pressure associated with the exca-
vation of coal and host rocks, methane breaks
through into the mine workings, forming explosive
hot spots.

It is important to emphasize here that the flow
of gases from the upper mantle into the earth’s
crust occurs everywhere where there are deep
faults that have any connection with the up-
per mantle. In this regard, an example can be
the results of atmogeochemical surveys carried
out by us on hydrogenous uranium deposits
of the Kanzhugan-Moinkum ore field (Southern
Kazakhstan) in order to study the nature of the
gray color of ore-bearing sands, as well as the
role of gray flowers in ore formation.

Uranium ore deposits in Paleogene horizons
at a depth of about 400 m in the form of winding
ribbons stretch over an activated deep fault
for many tens of kilometers. Hydrocarbon ano-
malies in 10 m deep auger holes can be traced
parallel to ore deposits along the entire length
of the ore-controlling fault. This is despite the
fact that the total thickness of the Mesozoic-
Cenozoic cover is 700-800 m, including dunes —
up to 50 m. The ascending nature of hydrocar-
bons in the fault zone is also evidenced by such
facts as the abundance of disseminated and lens-
shaped carbonaceous formations in the stratig-
raphic section, as well as the natural response of
the intensity of hydrocarbon anomalies to the
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y2neeo00podos 8 30He pa3nNomMoe CBUAETENbCTBYIOT U
Takune daKTbl, Kak 0buKe B cTpaTUrpapuyeckom paspe-
3€ BKpanaeHHbIX M IMH30BUAHDIX y2aucmoix 06pa3oea-
Huli, a TaK¥Ke 3aKOHOMePHaA peakyus UHMeHCUBHOCMuU
y2n1e8000p00HbIX aHoManuli Ha NPUAUBHO-0MAUBHOE
enusHue JlyHol 8 pasHoe apema cymok. OTcioga cne-
LyeT BaHEWWMWit ebiI6od O TOM, YTO mocmynseHue
y2nee000p00HbIX 20308 B 0Caf04YHble 0OPaA30BaHMSA
NPOUCXOANUT NO 30HaM PA3/IOMOB W3 BEPXHEN MaHTUW
NPaKTUYECKN HenpepbieHO.

[a3006pa3Hble (MecTamu U Kuakue) yrnesogopoapl
YaCTUYHO MPOHMKAIOT B MPUPA3NOMHbIE 30HbI Nepe-
KPbIBAOLMX OT/NOMEHMI (B OCHOBHOM, B MNecyaHble
rOPU30HTbI ME3030/CKO-KanHO30MCKoro Yexna). B pe-
3ynbTaTe mMeTamopduama yrneBoLopoaoB Necku npu-
obpeTatoT cepoysemHbili 06auUK 3a cyeT paccesHHol
8KpansaeHHOCMU y2nepooucmoz0 mamepuana u mesn-
KUX y2aucmoiX AUH3.

Takum 06pa3om, MECTOPONKAEHWA YINEeBOAOPOA0B,
KaMeHHbIX YIei, ypaHO-Yro/ibHbIE, @ TaK*Ke ypaHoBble
TMAPOreHHOr0 TMNa KOHTPONMPYHOTCA OAHUMU U TEMM
e B7I0KOBbIMM CTPYKTYpamu 3eMHOW Kopbl, rae onpe-
LENAWMMN ABNAKOTCA OPTOrOHa/IbHbIE U AMAroHa/b-
Hble ryOUHHbIE Pa3/IOMbl, @ TaKKe aKTMBU3aALLMOHHbIE
NPOLLECChbl Ha NO3AHMX 3Tanax. ITO CBMAETENLCTBYET O
npamoli ceAasu y2neeo00p0008 ¢ 2a3080-#UOKol ¢a-
30l npu dughghepeHyuayuu eepxHeli MaHMuu.

Mpumepamu, NOATBEPKAAOWMMU  FEHETUYECKYIO
CBA3b YpaHa C YroJbHbIMKU NNACTaMM, MOTYT CAYXKMUTb
mectopoaeHua Konbxkat, HuxkHe-Unuiickoe, Typa-
KoBaK 1 ap., rae HabnogaeTca LMKAMYecKoe nepecna-
“BaHME NIACTOB YINEN C NeCYaHUKaMM BYKaHUYECKOTO
NPOUCXOXKAEHUA, HA YTO YKa3bIBAKOT CNefbl rOpPeHus
KOHTAKTOBbIX YacTeN YrofbHbIX NAACTOB. YPAaHOHOCHbI-
MW ABAAKOTCA KPOBE/IbEHBIE YaCTW YINeW Ha MOLLHOCTb
[0 NepBbIX METPOB, YTO CBA3AHO C NOCMBY/NKAHUYECKU-
MU pacmeopamu B nay3ax MeX/y akTUBMU3aLMOHHbIMM
MMKPOLMKNAMMU.

Pe3tomMupys BCE BbILENU3NIOKEHHOE, HEOOXOAMMO
NOAYEPKHYTb 0COO0 BaXKHble MOMEHTbI, UMEKLLME
NPOrMaTUYECKMI XapaKTep.

1. Teopus o HeopaaHu4ecKkom npoucxoxcdeHuu yene-
8000po0oes, BbIABMHYTasA B cBoe Bpems [./. MeH-
AeneesbiM U passmeasluanca H.A. KyapasLesbim u
€ro CTOPOHHMKAMM, [0 CUX MOP HE NPUHATA Ha BOO-
pyXeHWe. HeyyeT ecTeCTBEHHOTO PacCcNOeHUA Hed-
Te B HEAPaX Ha TAXKE/bIE U NErKuUe YINeBOA0POAb!
NPUBOAMT K MOTEPSAM ra30BOW COCTABAAMOLLEN, KO-
TOpYo Npu A06blYe HEDTU NPOCTO CHKUTALOT.

2. Y20n1bHble mecmopoxcdeHus makxe umeom He-
02paHuUYecKoe npoucxoxcdeHue, T.K. ABNAIOTCA
PE3yNbTaTOM ECTECTBEHHOM NOTepM BOAOPOAA M3-
JMBLLENCA HA NOBEPXHOCTb HEPTM M 3aXOPOHEHHOW
NoA BYAKAHWMYECKMM MeCcKOM M nensiom. [a3osas
cocTaBnsatowan (MeTaH 1 Ap.) NPOLOKAET Bblae-

tidal influence of the Moon at different times of
the day. This leads to the most important conc-
lusion that the supply of hydrocarbon gases to
sedimentary formations occurs almost continuous-
ly through fault zones from the upper mantle.

Gaseous (sometimes liquid) hydrocarbons par-
tially penetrate into the near-fault zones of
overlying sediments (mainly into sandy horizons
of the Mesozoic-Cenozoic cover). As a result of
hydrocarbon metamorphism, the sands acquire a
gray-colored appearance due to scattered pheno-
crysts of carbonaceous material and small coal
lenses.

Thus, hydrocarbon, hard coal, uranium-coal,
and uranium hydrogen deposits are controlled
by the same block structures of the Earth’s crust,
where orthogonal and diagonal deep faults, as
well as activation processes at later stages are
determinant. This indicates a direct connection
between hydrocarbons and the gas-liquid phase
during differentiation of the upper mantle.

The Kolzhat, Nizhne-Iliyskoye, Tura-Kovak, etc.
deposits are examples confirming the genetic
connection of uranium with coal seams, where
there is a cyclic interlacing of coal seams with
sandstones of volcanic origin, which is indi-
cated by traces of burning of the contact parts
of coal seams. Uraniferous are the roof parts of
coals up to the first meters in thickness, which is
associated with post-volcanic solutions in the
pauses between activation microcycles.

Summarizing the above, it is necessary to em-
phasize particularly important points of a progma-
tic nature.

1. The theory of inorganic origin of hydrocarbons,
put forward in due time by D.l. Mendeleev and
developed by N.A. Kudryavtsev and his sup-
porters, is still not accepted. Not taking into
account the natural stratification of oil in the
subsurface into heavy and light hydrocarbons
leads to losses of the gas component, which is
simply burned during oil production.

2. Coal deposits are also of non-confined origin,
as they are the result of natural hydrogen
loss from oil that spilled to the surface and
buried under volcanic sand and ash. The gas
component (methane, etc.) continues to be
emitted both in the process of coal metamo-
rphism and comes along fault zones from the
deep oil source, accumulating in the crushing
zones of coal seams. Not considering the
constantly operating natural mechanism very
often leads to explosions in coal mining,
unfortunately with many victims. This is ano-
ther consequence of the inorganic nature of
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NATbCA KaK B Mpouecce meTamopdusma yrs, Tak
W NOCTYNaTb MO Pa3JIOMHbIM 30HaM U3 MY6UHHOTO
HedTAHOro ovara, Hakan/aMBasacb B 30Hax Apobne-
HWUA YroNbHAX NNACTOB. HeyyeT NoCTOAHHO AeicTBY-
IOLLLETO MPUPOAHOTO MEXaHM3Ma OYeHb YacTo Npu-
BOAMT K B3pbiBaM NMpu A06bIYE YINIA, K COXKANEHWUIO,
C MHOTOYMCNEHHbIMM KEepPTBaMU. ITO elle OAHO
CNeACTBME HEOPraHUYECKOW NPUPOAbI YINEBOLOPO-
poB. OTcloaa HeobXoAMMOCTb TILATEIbHOMO KapTu-
POBaHUA Pa3/IOMHbIX 30H M BypeHNs, COOTBETCTBEH-
HO, BEHTUNALMOHHbIX CKBAMKMH.

3. l[eHemuyecKaa ceA3b ypaHa C Heop2aHUYecKuUMm

yanepodom SBNAETCA A0Ka3aHHbIM GaKTOM Npak-

TUYECKM HA BCEX TUMAX YPAHOBbIX MECTOPOXKAEHUI:

YPaHO-YroNbHbIX, YPaH-OUTYMHbIX, TMAPOrEHHbIX (B

OTNOXeHUAX Mz-Kz) n ruapotepmanbHbIx (B nane-

030WCKMX OTNONKeHMAX). CyLecTBYIOT faxe YpaHO-

Bble MMHEPa/bl C HEOPraHUYECKUM YIEPOLOM B

XMMUYecKov popmyne (Hanpumep, TyXONMUT-yraeno-

AO6HbIV YrNeBOA0POA C COAepKaHNEM U,0, 80 58%

— B METrMATUTOBbIX KMAX U 3010TOHOCHbIX KOHIIO-

mepaTax).

Iny6uHHble paznombi u npunodHamole 6710Ku 3em-

HOUi KOpbl, KOHTPONIMPYIOLLME MONOXKEHUE HedTe-

ra30BblX MECTOPOXAEHWUMN, ABNAITCA BeAyLMMM

KpUTEPUAMM TaKKe ANA KPYNHbIX NPOBUHLMIA ypa-

HOBbIX MECTOPOXAEHUM.

5. 3BecTHble MECTOPOXAEHWA yens, epagpuma u
anmasza (uHo20a cocedcmeyrowjue), BOOUMIO NO-
KasblBatowme GpU3NYECKOE COCTOAHME Yrnepoaa B
3aBUCMMOCTM OT NPUPOAHBIX YCNOBUM, HAUUHALOTCA
¢ mepmooduHamuyeckozo (> 300°) npeobpazosa-
Hus y2neeo000p0o0doe C NoJHOM NoTepei BoAOPOAa:
HUOKaa Heghmb - acghanbmo-cmonbl (0T CYKLMHK-
TOB A0 WpPaydUTOB M NUPOPETUHOB, MEPEX0OAULUX
8 Bypole yenu [6]. B ganbHenwem Bce 3aBUCUT OT
TEMMNEPATYPbl U AABAEHMA, BMNAOTb A0 B3PbIBHOTO
(obpasoBaHue anmasa).

=

B 3akntoueHue ciedyem nod4yepKHymo cy2y6o npakx-
muyecKyto cmopoHy om 6e302080p04YHO20 NPUHAMUSA
Ha 800py}#(eHuUe meoputo Heop2aHU4YecKo2o0 2eHe3uca
y2nee000p0008 U KameHHbIX yanel:

o npekpamumcA 6ecKoHeyHoe ropeHune GpakesoB Ha
HedTAHbIX MECTOPOXKAEHUAX;

o MPeKpamamca MHOTOYMC/IEHHbIE YeN0BEYECcKMe
KePTBbI OT B3PbIBOB METAHa B YrO/IbHbIX LIAXTAX;

o ynpocmamca NpOrHo3HO-NOWCKoBble PaboTbl me-
CTOPOXAEHWIA YINEBOLOPOAOB M YPAHOBbIX TMAPO-
reHHOro TUna;

o U3MeHUMCA TNOHMMaHWE MPOUCXOXKAEHWA Cepol-
BETHbIX MEPUOZOB B CTPATUIPAPUUECKMX LMKNaX
3eMHOI Kopbl (KapboH, topa, maneoreH, aHTPono-
reH);

o npubnusum pasragky rubenn camonetoB U 3IKu-
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hydrocarbons. Hence the need for careful map-
ping of fault zones and drilling of ventilation
wells accordingly.

3. Genetic connection of uranium with inorga-
nic carbon is a proven fact practically at all
types of uranium deposits: uranium-coal, ura-
nium-bituminous, hydrogenic (in Mz-Kz depo-
sits) and hydrothermal (in Paleozoic deposits).
There are even uranium minerals with inorga-
nic carbon in the chemical formula (for examp-
le, tucholite-carbon-like hydrocarbon with U.O,
content up to 58% — in pegmatite veins and
gold-bearing conglomerates).

4.Deep faults and elevated crustal blocks that
control the position of oil and gas deposits are
leading criteria also for large uranium deposit
provinces.

5.The well-known deposits of coal, graphite,
and diamond (sometimes neighboring), which
show the physical state of carbon depending on
natural conditions, begin with thermodanamic
(> 300°) conversion of hydrocarbons with comp-
lete loss of hydrogen: liquid oil - asphalt-
resins (from succinites to schraufites and pyro-
retins, transforming into lignite [6]. Further,
everything depends on temperature and pres-
sure, up to explosive (diamond formation).

In conclusion, it is necessary to emphasize
the purely practical side of unconditional accep-
tance of the theory of inorganic genesis of hyd-
rocarbons and hard coals:

o the endless burning of flares in the oil deposits

will be ended,

e numerous casualties from methane explosions
in coal mines will be stopped;

o forecasting and prospecting work for hydrocar-
bon and hydrogen-type uranium deposits will
be simplified,

o the understanding of the origin of gray periods
in the stratigraphic cycles of the earth’s crust
(Carboniferous, Jurassic, Paleogene, Anthropo-
cene) will be changed;

o will come closer to solving the deaths of air-
planes and ship crews in the Bermuda Triangle
and similar areas of Oceania, mass deaths of
fish and seals in the seas, as well as fire ha-
zardous areas on land where hydrocarbon and
other oxygen-free gases gushing from the up-
per mantle;

o will make it possible to develop a geological
map of Kazakhstan (a set of maps) on a
fundamentally new basis, shading on it the depth
factors, such as large-block faults with amp-
litudes of horizontal and vertical displacements,
with depths to the upper mantle, ring struc-
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naxen kopabnent B bepmyackom TpeyrosbHuUKe K
NoAobHbIX yyacTkax OKeaHMM, maccoBoi rubenm
PbIb U THONEHEN B MOPSAX, @ TaKXKe NoKapoonacHbIX
YYaCTKOB Ha cyLue, rae GOHTaHMPYIOT YrNeBOA0POA-
Hble M NpoYne HecKMCNopoaHble ra3bl U3 BEPXHEN
MaHTUW;

e [10380/1UM NOCTPOUTb FrE0/IOTMYECKYIO KapTy Kasax-
CTaHa (KOMMNAEKT KapT) Ha MPUHLMNUAJIBHO HOBOW
OCHOBE, OTTEHMB Ha Hel MybuHHbIE GaKTOPbI, Ta-
KMe Kak KpynHOO/10KoBble Pa3noMbl C aMnaUTyAa-
MW TOPU3OHTA/IbHbIX M BEPTUKAbHbIX Nepemelle-
HWWA, C IyOUHAMM A0 BEPXHEN MAHTUM, KObLLEBbIMM
CTPYKTYPamu, o4aramu APEeBHUX YrNeBOAOPOAHbIX
NPOABNAEHWUIA U BYJIKAHUYECKUX LIEHTPOB;

o pacwupum UMHTEPEC K YINepoay, aTOMHbI Bec Ko-
Toporo — 12, yto B Tabaunue A. U. MeHaeneesa B3a-
TO 3a 3Ta/IOH: OH Jierye a3oTa U KMC0pPoAa, NO3TO-
My anddyHAMpPYeT BMeCTe ¢ BOAOPOLOM, 06pa3ys
YINEBOA0POAbI; €r0 YHUKaNbHbIE CBOMCTBA YKe UC-
NO/b3YHTCA B CNNABAX U ANA U3rOTOBNEHMSA CBEPX-
MPOYHbIX HUTEN, NOJIMMEPOB U T.A. U T.N.
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tures, centers of ancient hydrocarbon manifes-
tations and volcanic centers;

o will expand interest in carbon, whose atomic
weight is 12, which is taken as a reference in
the table of D.I. Mendeleev: it is lighter than
nitrogen and oxygen, so it diffuses together
with hydrogen to form hydrocarbons; its uni-
que properties are already used in alloys and
for the manufacture of superstrong threads,
polymers, and so on and so forth.

REFERENCE

1. Aubakirov Kh.B. Main factors controlling the lo-
cation of uranium deposits in Kazakhstan (new
concept) // Geology and Mineralogy of Ka-
zakhstan (Reports of Kazakhstani geologists
MGK-32). Almaty.-2000.-P.146-155. [In Russian]

2. Aubakirov Kh.B. About deep mechanisms of
formation of uranium deposits and associated
minerals // Geosciences in Kazakhstan (Reports
of Kazakhstani geologists MGK-31).-Almaty.-
2004.-P.179-191. [In Russian]

3. Uranium deposits of Kazakhstan (exogenous).
Authors’ Coll. // Almaty, JSC «Volkovgeologiya».
-1995. -P.128-159. [In Russian]

4. Uranium deposits of Kazakhstan (endogenous).
Authors’ Coll. // Almaty. «Gylym».-2000.-530 pp.
[In Russian]

5. Uchkuduk type of uranium deposits of the
Republic of Uzbekistan. Authors’ Coll. // Tash-
kent. «FVN» Publishing house. - 1996. - 334 p. [In
Russian]

6. Geological Dictionary (2 volume). Moscow.-1973.
[In Russian]

7. Geological structure of Kazakhstan. Authors’ Coll.
//Almaty. Academy of MR RK.-2000.-394 p. [In
Russian]

AdepHoe obwiecmeo KazaxcmaHa

LT[ E
L

WWW.NUCLEAR.KZ - o)
j OBLECTBO
oo/ KAZAXCTAHA

AAEPHOE

fiaepHoe obwectso KasaxcraHa

BETEPAHbI ATOMHOW HAYKM, SHEPTETUKM

n NPOMbILLNEHHOCTHU PECITYB/IUKMA KA3AXCTAH

“Oneim eemepaHo8 — 3an102 npeemcmeeHHOCMU

fnoKoneHyli 6 amomHoii ompacau & o

¥ nskassociation1993 }

€202 (29-19) T 3




Kazakhstan

IN

s’ Women in Nuclear
YKEHILAHbBI ATOMHOW OTPACITA




3

Ne 1-2 (61-62) 2023

AOEPHOE WWW.NUCLEAR.KZ
OBLLECTBO
KA3AXCTAHA

WINCA:

16-19 KasaH apanbiFbiHAa AnmaTtbl KanacbiHaa “OpTanbik A3ua avengepi agponbik canaga” (WINCA)
anenpepre apHanfaH aHa OHipAiK Kacibu KeniHiH awblnybiHa apHanfaH ic-wapa eTTi. lc-wapaHbl Axenmc
MapTuH A4POAbIK KapyAbl Tapatnay macenenepid 3eptrey opTanbiFbl (CNS) meH XanbikapanblK fblNbIMU-
TexHonormanbik optanbik (ISTC) bipnecin yinbimaacTolpabl. Mbpuati dopmaTTarsl ic-wapafa OpTanbik A3ua
MeMNEKeTTePiHEH ATOM 6HepKacibiHeH KaHe 6acka Aa BalnaHbICTbl FbIIbIM cCananapbiHaH 40-TaH acTam ca-
paniubl, COHAan-aK dHepreTuka muHucTpairiHiH/NNSA, AKLL MemnekeTTik aenapTtamenTiHii, WIN Global,
BSWN 3kaHe Tafbl 6acKkanapablH eKingepi KatbiCTbl.

Ke3specyaiH, 6ipiHWi KyHi *KeniHiH 63iH, OHbIH TYXbIPbIMAAMacbl MEH KYPbIbIMbIH KanbINTacTblpyfa apHan-
abl. Kesgecyai AKLW-TbiH, AamaTbigafsl bac KoHcyabl Muwenb EpKMH XaHbIM alwiTbl, 0N 63 CO3iHAE ALPONbIK
canapafbl aengepai 6annaHbICTbIpy, A4P0NbIK CEKTOPAAFDI dMENAEP YWiH KMbIHABIKTAP MEH MYMKIHAIKTEPAI
aHbIKTAy YWiH OpTaK Tin Tabyfa KEMEKTECY KaHEe OCbl CblH-KaTepnepai eHcepyae bIHTbIMAKTACTbIKTbI bIHTa-
NAHAbIPY XKOHIHAETI KeNiHiH MUCCUACBIHBIH MaHbI3A4bIbIFbIH aTan eTTi.

CnuKkepnep Ti3imi KenecinepmeH anfactbl: XanblKapanblK AGPONbIK KayinCi34iK KeHCECiHIH Kbi3meTKepi
(NNSA) dpunH MaknapauH xaHbim, XFTK-gaH Atbimryn ®@put xaHbim, WiN TaxikcTaHHaH 3apuHa Caliduesa
»oHe LANL-gaH Onbra MaptuH xaHbim, BSWN-gaH MaganuHa Ctedanuk, “OpTansik A3ua aiengepi agponbik
canacbiHaa” Cabapua Kagep M6parum meH WiN KasakcTaHHaH TofkaH CeiidynnnHa e3 xKeninepiHiv KbiameTi
Typanbl anTtbin 6epai. ApHaiibl wakbipbinfaH KypmetTi cnukep, SUNY-Albany afa fbiabiMu Kbl3meTkepi -

O\
&

foktop TofkaH KaceHoBa o3 ce3iHAe KayanKepLlinik canacblHAafbl IpKIMAI SPTYPAIAIKTI XKaKcapTyFa
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Women in Nuclear
in Central Asia

KOHEe anenfepaid AaybiCblH apTTbipyfa ©3 YAECiH KOCyFa WaKbipabl. bapablk KyHAepaiH, 6afgapnamacsi
eTe KapKblHAbl 6onabl. Herisri naHenbaik ceccuapaH 6acka, bykin ceccua GapbicbiHAA KaTbiCywbinap ma-
MaHZAbIKKa TyCy ToxipnbecimeH aHe OCbl XXONAa KaHAaW CTEPEOTUNTEP MEH KUbIHAbIKTapAbl KEHYre Typa
KenreHgepimeH 6enicTi. Ic-wapaHbiH, OipiHWI KyHiHeH 6Gactan 6apabik Tapantap WINCA-HbIH 6onalwak,
KbI3METiHiH, KOHLEenuuAcbiH, MiHAETTEpPi MeH MaKcaTTapblH 33ipaey npoueciHe 6enceHAi KatbICTbl.
KabblngaHfaH KyXKaTTa aWengiH, peniH apTTbipy KaHe OHblH OpTanbik A3uagafbl OPHbIKTbI AamyAbl apT-
TbIPY KOHiHAeri ic-wapanapfa KaTbiCybl Typanbl alTbinagbl. KoHUenuMAZa KacTapMeH XYMbIC icTeyre,
ToXipMbe anmacyfa, “acbln TexHonoruanapabl” inrepineTyre, xaablkapanblK bIHTBIMAKTACTbIKTbl AaMbITyFa
anTapnbiKTail opblH bepinreH. KoHuenuma 18 KasaHaa bipaybi3gaH KabblagaHAbl, COM KYH KeNiHiH, pecmu
TyfaH KyHi 6onabl. bafgapnama coHbiHAA 6apabiK KaTbicywblnap Aaponbik ¢uanka MHCTUTYTbIHAA 60AbIN
KaMTTbl, AAPONBIK KAYiNCi3AiK }KOHIHAEr OKY OPTaNblfbliHbIH, }YMbICbIMEH TaHbICTbI.

Byn ke3gecy OpTanbik A3Ma MeMNEKETTEPIHIH aTOM CanacbiHAafFbl 9en MmamaHAapbl yWwiH 6ipiHwi 6onabl
KOHEe eHipapanblK, COHAa-akK AAPONbIK Canafarbl dMeNaepaiH XanblKkapanblK bIHTbIMAKTACTbIFbl M3eHMET
NeH YATTbIK A3CTYPAEPAI KYPMETTEY apKblabl NIEMHIH Ke3 KeNreH eniHge reHAaepnik aneyetti apTTbipyablH,
TYPaKTbl Tacini 60bIN TabblNaTbiHbIH KepceTTi. KapacTbipbinfaH B6actamanap XKeprinikti *kepnepae bipaecin
JKYMbIC iCTeyre aHe 0Cbl KbI3MeT CaNacbiHAA KOeTepiAreH Macenenepain, *aHa Wewimaepi i3geyre *akcbl
Heri3 60naTbiHbI CO3Ci3.

TormaH CelihynnuHa,
~ WIN Kazakhstan
Ll .

#

4.-.

OBLECTBO
KA3AXCTAHA

€207 (29-19) T-TaN




3

Ne 1-2 (61-62) 2023

.,ﬁ, AOEPHOE

WWW.NUCLEAR.KZ

729 osWECTBO
‘5“ KA3AXCTAHA

WINC

C 16 no 19 oktabpsa B rAnMaTbl NPOWO Meponpu-
ATUe, NOCBALWEHHOE OTKPLITUIO HOBOM PerMoHa bHOM
npodeccnoHanbHOW CeTU ANA KeHWMH “KeHWwmuHbl B
apepHoi cdepe B LieHTpanbHoi Asun” (WINCA). Co-
ObiTe 6bIN0 OPraHU30BAHO COBMECTHBIMM YCUANAMM
LileHTpOoM nccnepoBaHU HepacnpocTpaHeHua [xeim-
ca MapTuHa (CNS) u MeXayHapoaHbIM Hay4YHO-Tex-
HUYECKMM LeHTpom (MHTLL). B Hem npuHaau yyactue
6onee 40 3KcnepToB M3 aTOMHOM OTPACAM M APYIUX
CMEKHbIX 06nacTe Hayku U3 rocyaapcts LieHTpanbHoM
A3unu, a Takxke npeactaButeny MUHUCTEPCTBA 3HEpre-
TMK/NNSA, TocypaapcteeHHoro genaptameHta CLUA,
WiN Global, BSWN un apyrux B rubpugHom popmarte.

MepBbii AeHb 3aceaaHuna Obin NocBALWEH popMUpo-
BaHWIO CAaMO CETU, ee KOHLLeNLLMM U CTPYKTYpe. BcTpedy

OTKpbiNa [eHepanbHbIA KOHCYN
CWA B Anmartbl r-xa Muwenb
EpKWUH, B CBOEM BbICTYNAEHMU
OHa NOAYEPKHYNA BaXKHOCTb
MWUCCUM CETU MO 06beaUHEHUIO
KEHLUMH B A4epHOM cdepe, OKa-
3aHMI0 UM MOMOLLM B MOWUCKE
0bLWero MHeHWA AnA BbifBe-
HMA NPobaeM M BO3MOXKHOCTEM
LA KEHLWMH B ALLEPHOM CEKTO-
pe 1 NOOLLPEHUA COTPYLHMYe-
CTBa B NPeOA0NEHNM 3TUX Npobaem. CNMCOK CNMKepoB
NPOAOMKUAN: T-Ka IpUH MaknadbnauH 13 YnpasneHus
MeXKayHapoaHoM aaepHoit besonacHocTM NNSA, r-a
Avibimrynb ®put 13 MHTL, r-a 3apuHa Caitldpuesa
13 WIiN TagXuKuctaH 1 r-xa Onbra MaptuH n3 LANL.
MapganuHa Credanuk 13 BSWN, Cabapusa Kagep U6pa-
rMm 13 «eHwuHbl B agepHon coepe B HOro-Boctou-

Happy Birthday
WINCA
Network

. Women in Nuclear
in Central Asia

From October 16 to 19, Almaty hosted an event de-
dicated to the opening of a new regional professional net-
work for women “Women in Nuclear in Central Asia”
(WINCA). The event was organized jointly by James Martin
Center for Non-Proliferation Studies (CNS) and International
Science and Technology Center (ISTC). It was attended by
more than 40 experts from the nuclear industry and other
related fields of science from Central Asian states (CAs), as
well as representatives from DOE/NNSA, U.S. Department
of State, WiN Global, BSWN, and others in a hybrid format.

The first day of the meeting was dedicated to the
formation of the network itself, its concept and struc-
ture. The meeting was opened by the U.S Consul General
in Almaty, Ms. Michelle Yerkin, in her speech, she em-
phasized the importance of the network’s mission to uni-

te women in the nuclear field, to
help them find global voice to
identify problems and opportuni-
ties for women in the nuclear sec-
tor, and to encourage coopera-
] tion in overcoming these challen-
: ?\ ges. The list of speakers included
Ms. Erin M’Laughlin from NNSA’s
Office of International Nuclear Se-
curity, Ms. Aiymgul Frith from

ISTC, Ms. Zarina Sayfieva from
WiN Tajikistan, and Ms. Olga Martin from LANL. Mada-
lina Stefanic from the BSWN, Sabariah Kader lbrahim
from Women in Nuclear in Southeast Asia and Togzhan
Seifullina from WiN Kazakhstan told about the activities
of their networks. A specially invited honorary speaker,
Dr. Togzhan Kassenova, Senior Fellow at SUNY-Albany,
in her speech called on everyone in their sphere of
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Hov Asum» u TorkaH CelidynamHa n3 WiN KasaxcraH
PacCcKasanm 0 AeATeNbHOCTM CBOMX ceTei. CneumanbHo
NPUINAWEHHbIA NOYETHBIN CMUKEP CTAPLUMIA HAYYHbIN
cotpyaHuk SUNY-Albany poktop TorkaH KaceHoBa, B
CBOEM BbICTYNNEHMM NPU3BA/A KaXKAO0r0 B CBOeW cdhepe
OTBETCTBEHHOCTW BHECTM CBOW BK/1AA, B YyYLLEHME pas-
HO06pa3uA ¥ NOBbILLEHNE F0N10CA KEHLLMH.
Mporpamma Bcex AHEN Oblna Ype3BblYaKHO HaCbI-
WEeHHON. MOMMMO OCHOBHOWM MAHENbHOW Ceccuu, Ha
MPOTAXEHUM BCETO BPEMEHW Y4aCTHULLbI AEMANCH CBO-
“M OMbITOM NPUX0AQ B MPOdECCUto 1 Tem, Kakue cTepe-
OTMMbl ¥ CNOXKHOCTM MM NPULLNOCH NPEOA0NETb HA 3TOM
nyTu. C NnepBoro AHA MepPONpPUATUA BCE CTOPOHbI Bblau
aKTMBHO BOB/IEYEHbl B NMPOLECC Pa3paboTKM KoHLen-
U1K, 33434 1 uenen byaywei geatenbHoctn WINCA. B
MPUHATOM LOKYMEHTE FOBOPUTCA O MOBbIWEHUN PONU
KEHLWMHbI U ee y4yacTMAa B MEepOnpuUATMAX MO MOBbI-
WEHMIO YCTOMYMBOrO Pas3BuTUA B LieHTpanbHOM A3uu,
3HauMTeNbHOE MecTo B KoHuenumun otBeaeHo pabote ¢
MONOAENbIO, 0OMEHY OMbITOM, NPOABUMKEHUIO «3€ené-
HbIX TEXHONIOTMIAY, Pa3BUTUIO MEXAYHAPOLHOIO COTPYA-
HuyecTBa. KoHuenuusa eanMHOrNacHo bbina npuHaTta 18

—— ol

OKTABPA, 3TOT e AeHb CTan 0PULMANbHBIM SHEM POXK-
AEHUA CeTW. B 3aBepLUEHME NPOrPamMMbl BCE YYACTHUKM
NOCETUNM UHCTUTYT AAEPHON GU3NKK, TAe O3HAKOMMU-
Auck ¢ paboToit yuebHoro LeHTpa no aaepHow besonac-
HOCTMW.

JTa BCTpeya Oblna NepBoin ANA KeHLWMH-cneLmani-
CTOB B aTOMHOW OTPAC/M M3 LeHTPabHOA3MaTCKMX ro-
CYZApCTB M MOKa3aia, YTO MEXKPErMoHasbHOe, Kak M
MeXAyHapOAHOE COTPYAHWUYECTBO KEHLUMH B AAEPHOM
chepe ABNAETCA YCTOMYMBBLIM CMOCOOOM MOBBIWEHUS
reHAepHOro noTeHuuana B Ntoboi cTpaHe mupa ny-
TEM YBaXKEHWA KYNbTYPbl U HALMOHA/bHbIX TPAANLMIA.
PacCMOTPEHHbIE WMHULMATMBLI BHE COMHEHMsA NOCAY-
aT xopoLein 6a3on ana COBMECTHON AanbHeNwWwen pa-
60Tbl Ha MECTaX ¥ NOMCKOM HOBbIX PeLIEHM NOAHATbIX
npobnem B 310N chepe AeATENbHOCTH.

ToaxcaH Celighynnuna,
WiN Kazakhstan

',q, ANEPHOE
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responsibility to make their own contribution in imp-
roving diversity and increasing women’s voices.

The program of all days was extremely eventful. In
addition to the main panel session, throughout the time,
the participants shared their experiences of entering the
profession and what stereotypes and difficulties they had to
overcome along the way. From the first day of the event, all
parties were actively involved in the process of developing

€207 (29-19) T-TaN
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the concept, objectives and goals of WINCA's future
activities. The approved document stipulates the increasing
the role of women and their participation in activities to
improve sustainable development in CAs, and a significant
placeinthe concept is devoted to work with youth, exchange
of experience, promotion of “green technologies”, and
development of international cooperation. The concept
was unanimously approved on October 18, the same day
became the official birthday of the network. At the end of
the program, all participants visited the Institute of Nuclear

Physics, where they got acquainted with the work of the
Nuclear Security Training Center.

This meeting was the first for female specialists in the
nuclear industry from CAs and showed that interregional,
as well as international cooperation of women in the
nuclear field is a sustainable way to increase gender
potential in any country of the world by respecting
culture and national traditions. The reviewed initiatives
will undoubtedly serve as a good basis for joint further
work in the field and the search for new solutions to the
problems raised in this area.

Togzhan Seifullina,

WiN Kazakhstan
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CY KbINbITY KASAHAbIKTAPbIH AU3END
OTbIHbIHAH C¥UbITbI/ITFAH FA3fA AYbICTbIPA
OTbIPbIN, «KAPATAY» KEHILIIHIH KASAHAbIK

KOHAbIPFbl/IAPbIH TEXHUKA/IbIK KAUTA

MAPAKTAHAbIPY

Baiican6ekos A.T.
HKLWC «KapaTay», KasaxcraH

3epTTey HblCaHbl — Ka3aHAbIKTapfa OTbIH PeTiHAe MaWAanaHy TYPFbICbIHAH KApacTbipblAaTblH CYMbITbIA-
FaH KemipcyTek rasbl (CKI) xaHe an3enb OTbIHbI.

HYMbICTbIH, MaKCaTbl — OTbIHHbIH, OCbl TYPAEPiH TEXHMKAAbIK, IKONOTUANbIK KOHE 3IKOHOMMKANbIK ac-
nekTinepae CanbiCcTbipy.

3epTTey bapbicbiHaa «Kapatay» XKLUC xafgainnapbiHa KaTbICTbl XKaHe 3PTYPAI KAMMATTbIK Kafdainapaa
CKI meH aun3enb OTbIHbIH NaiAanaHyAbl CanbiCTbIPy KYprizinai.

OTbIHHbIH, ©3iH Ae, OHbl NaAanaHy YWiH *KabAbIKTbl Aa TaHAAY TCiNiHiH a4icTepi KenTipiareH, atmocoe-
pafa NacTayWbl 3aTTapAblH, 3KOMOTUANDBIK KYKTEMECIH a3alTy MaKCaTblHAA 3KONOr0-3KOHOMMKANbIK,
ecenTeynepai aHblKTay aficTeMeci KenTipinrex.

OHAipicTiK alimak neH BaxTa/blK Narepb alMafbiHbiH, 6apAbIK yYackenepiHae (KaTakxaHa, KOTTeaxaep,
KOHAaK YW-TYPMbICTbIK KaHe cnopT KeweHaepi) «Kapatay» XKLUC-ge Kymbic icTeWATIH GapAablK Ka3aHAbIK,
KOHZbIPFbINAPbIHbIH, }XYMbICbIHA TanAay Xyprisingi.

OTbIHHbIH, KaHAaM A3 b6ip TypiH maiganaHy KesiHAe KOpLafaH OpTafa JacTaylbl 3aTTAPAbIH, WbIFAPbIHAbI-
NapbIH ipineHAipinreH ecenteynep Kyprisinai.

«KapaTtay» MLWC wbIfblHAAPbIHbIH, ipineHAipinreH 3KOHOMUKanblK ecebi (bepinreH aepekTep 6OMbIH-
Wa) YKoHEe KONAAHbICTafbl Ka3aHAbIK YKabAbIFbIHbIH, YKYMbICbIH 4M3€/b OTbIHbIHbIH OPHbIHA CYMbITbIAfaH
KOMIpCYTEeKTi rasfa aybICTbipy Ke3iHAeri 3KOHOMMUKanblK acepi XKyprisingi. KasaHablKTapabl Au3enb
OTbiHbIHAH CKI-fa aybICTbIpy K0OaCbiH iCKe acblpyablH 00anblK LWbiFbiHAAPbl MeH KM eTeny mepsimi
ecenteng,.

JHepreTMKafafrbl TEXHONOTUANBIK NPOLECTEPAiH IKOHOMMUKANbIK KIHE 3SKONOTUANbIK KepCeTKiwTepiH
aKcapTy OafbiTblH  AambITy NEepcneKkTMBacbl ra3gaHAblpyMeH  Tbifbl3  6ainaHbICTbl.  YHEMAiNIK,
nanaanaHyaarbl CEHIMAINIK, IKONOTMANbIK KOPCETKIWTEPAiH TUICTI AeHredi cuaKTbl BipkaTap KepceTKill-
Tepre COMKeC KeneTiH KblNly IHEPreTMKanblk O0ObEKTINepAi naifanaHyabl apTTbipy rasgaHAbIpyFa KaHe
KbINY SHEPreTUKACbIH KaKcapTyFa OainaHbIcTbl bipkaTap npobaemanapapl Wewyre MyMKiHAiK bepeai.

CbifblnfaH TabuFn ras3gbl KONAAHYAbIH IKONOTUANBIK-9KOHOMMUKAbIK aCneKTinepi.

MakcaTka cav naifanaHbliMaraH TabuFnM pecypcTap MeH OnapAbl KaluTa eHAaey eHimaepi epte Mme,
Kelw ne KOpLIaFaH OpTaFa eHin, KanAblKTap MeH N1acTaylbl 3aTTapFa anHanaabl.

PecypctapZbl YHEMAi *KoHE YTbIMAbl MaWfanaHy SKONOTMANLIK KaFAAWAbIH KAKCApyblHA OKENeTiHi
)KOHe KepiCiHlWwe eKeHi aHblK. Kofapblga auTbiNFaHAAPAbIH, Oapabifbl KEMIPCYTEK OTbIHbIHA, COHbIH, iWiHAe
YKaHapMmaM rasblHa 4a KaTbICTbl.

HaHapmait rasbl XIX facbipablH, opTacbiHaH 6acTan KongaHblabin Kenegi, 6ipak aBTOMOOWAb KO3FanTKplLL-
Tapbl YWiH OTbIH PETiHAE — OTbIH AaWblHAQY KIHE Kafy MpPOLECTEpPiH Ky3ere acbipyFa MyMKIHAK GepeTiH
KYPbINFbINAP *KacanfaHHaH KeWiH faHa KongaHbingpl. a3 Topi3ai OTbIHAbI KOMAAHY TEXHONOTMANAPbIHbIH
[aMybl CYMblK MyHal aHapmaWnapblHbIH, TanwWblAblFbl Ke3eHiHae, Mbicanbl, 1930 Xbingapaafbl sHepreTuka-
NbIK AafAapbIC KaFaanblHAA aHe EKiHLWI AyHMeXY3iNiK cofbiC KesiHae 6onapbl.

Ocblnaiiwa, ¥nblbpuTaHuMaga ic KysiHae Tabwuen MyHal Kesgepi KOK, COHAbIKTaH EKiHWI AyHMeXysinik
COFbIC Ke3iHae OeH3WH TanwblbiFbIMEH OHbIH OapAblK KenikTepi Tabwufn rasfa aybICTbIPbIALAbl, OHbIH, KOPbI
enge eTKinikTi. PacbiIMeH, COfbIC aAKTaNfaHHAH KeWiH OHbl ¥1blbpUTaHMAAA Kannai KongaHyaaH 6ac TapTbin-
Abl. byfaH ra3beH »KyMbIC iCTEMTIH aBTOMOOMAL KabAblKTapblH NalAanaHy MeH KeHAEYAiH OFapbl LUbIFbIH-
[,apbl, TaCbiIManAayablH KONANCbI3AbIFbl XKaHe backa Aa bipkatap nanganaHy epekweniktepi ceben 6onabl.

AdepHoe obujecmeo KaszaxcmaHa
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CyibiTbinFaH Kemipcytek rasbl (CKI) weTtense 6acka OTbIHMEH KYMbIC iCTEMTIH KasaHAbIKTAP YLWiH
pe3epBTiK OTbIH peTiHAe KeHiHeH KongaHblnagbl. CKI-HbiH, Kemip, Au3enb Hemece MasyT CUAKTbI
ASCTYPNI KyaT Ke3aepiHeH apTblKWbIAbIFbl OHbl KenTereH AambifaH engepae 6anama oTbiH i3geyae
JAETTeri Wewimre anHanablpabl.

CKI' nanpanaHy MmasyT Hemece AuM3eNb OTblHbIHA KapafaHAa TUIMAIPEK KaHe YyHemai: bipiHwiaeH,
CYMbITbINFAH KOMIpCyTeK rasblHblH, 6afacbl TOMeH; eKiHWigeH, naiganaHy WbIFbIHAAPbI a3, OMTKEHi
CKI caKkTay napki KbiCTa KbIAbITYAbl KaXeT eTnenai. ApHailbl apanacTbipfbill Kyhenepai, ambeban
OTTbIKTapAbl NanpanaHy KesiHae ausenb oTbiHbiHAH CKI-HbiH, aya meH Oy ¢a3acbiHbiH KOCnacbiHa ay-
bicy OipieH XoHe TYTbIHYyWbl ywiH 6aikanman eteni. CoHbimeH KaTap, CKI 6acka oTbiHAapfa Kapa-
faHAA anTapablKTa aKonoruanblk Tasa. TM/ xoHe KP afmaibiHaa, aTan antkaHaa, CKI-Hbl ypaay KubiH
eKeHAiri ae maHbi3abl.

HenikteH 6ipKkaTap aiKblH apTbIKWbIAbIKTapFa KapamactaH, KP-ga CKI-Hbl naiganaHy KeHiHeH
KonZaHbIIManabl? byn  dakTiHiH Herisri TyciHgipmenepiHiH, bipi-apanacTbipFblll Kyienepai KongaHy
ToXipubeciHiH, 6oAmaybl. Apanactblpy KabablKTapbl Typanbl TEOPUANbIK aAKNAPATTbIH,  JKETKINIKTI
MeAnWepiHe KapaMacTaH (KEeHEeCTiK XoHe peceinik KblIyMeH KaHe rasbeH KabablKTay OKYAbIKTapblH-
[a OHbIH JKYMbIC MPUHUMNTEPIHIH, ernken — Terkeini cunatramanapbiH Tabyra 6onagbl), KeHec
A3YipiHAe 0N ic Ky3iHAe WhlFapblIMaFaH aHe CaMKeciHWe nanganaHblAMaraH.

CoHfbl Kbingapbl, 3yokos C.B. oHe KapsakuH E.A.-HbiH «Peceit rasbl» XKypHanbl YlWiH MakanacbliHAa
antbinFaHgan  «la3oBMK» KomnaHuuanap To6bl 20-gaH actam ipi HbicaHgapabl kobanan, canbin,
naipganaHysa 6epai, oHga CKI pe3epBTiK OTbIH peTiHAe KondaHbinagbl. byn kobanapapiH iwiHae -
Coun-2014 OnumnuapacbiHaa Onuvmnuaganvik anay ¢akenblH rasbeH ababikTay pe3epBTiK Kesi
(V = 400 m® CKI pesepByapnblk cakTay napki, Tabusn ras 6ombiHwa Kyatbl 2 830 m3/caf apanactbipy
wyheci), HecseTai-TPIC KeHTiHiH, aHe PocToB 06/biCbiHbIH KpacHbli CynMH KanaHblH TOPT LaFfblH
ayAaHbiHbiH, (KyaTbl 19,3 MBT KasaHabik, CKI V = 225 m3 pe3epByap/bik CakTay napki, nponaH 60MbiHLIA
KyaTbl 708 m3/caf apanacTbipfbill KYWECi) KbINYMEH KabAbIKTay KYWECiH PeKOHCTPYKUMAnay KaHe T.6.
KypbinbiC KaHe nalganaHy LWblFbIHAAPbIHbIH 3KOHOMMKAckl Peceige CKI KongaHy nepcneKkTMBACHIH
Kepyre MyMKiHAiK bepeai.

Kasipri yakpITTa KONAaHbICTafbl HOPMATUBTIK 6a3aHbl aTan OTKEH XKEH.

KasaHAbIKTapfa apHanfaH pe3epBTiK OTbIH Y3aK YaKblT Oovbl Genrini 6ip OTbiHABI LeKTey Hemece 6o0n-
Maybl KesiHfe naifanaHyfa apHanfaH, byn eH Kofapbl Xyktemenep, MO3-HbiH HAX-Ha TOKTaybl KesiHae
KeTKi3inimaepais, maycbiMabIK BipKenKki KamTyblHa 6aitnaHbICTbI.

KP KH cankec 4.02-05-2013 «Ka3aHAblK KOHAbIPFbINAPbI», HETi3M, Pe3epBTiK KIHE aBapPUANbIK OTbIHHbIH
TYpAepi, COHAAW-aK Ka3aHAbIKTapfa apHaNfaH pPe3epBTiK HEMEeCe aBapUANbIK  OTbIHHbIH, ~ KaXKeTTiAiri
Ka3aHAbIKTbIH, CaHATblH ECKepe OTbIPbIM, KEPFiiKTi NalganaHy afnamnapblH HEri3re ana OTbIPbIN KaHe
OTbIHMEH abAbIKTayLbl YibIMAAPMEH Kenicim boWbliHwWa benrineHesi.

Cypem. 1 Pesepsemik dusenb ombiHbl 6ap KA3aGHObIKMbIH CXeMACs!
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WbIH MaHiHAE, OTbIHAbI pe3epBTey a4eTTe Oap/blK XKepae KONAaHblAMaiabl, HEri3iHeH MeKTenTtep, ay-
pyXaHanap, MeKTenKke AeWiHr MeKemenep KoHe T.0. CUMAKTbI MbINbITY KOHE bICTbIK CYMeH KababiKTay
KynenepiHe HOPMATMBTEP MEH CaHUTAPAbIK EPEXENepAiH, epeKlle TananTapbl 6ap KasaHAblK 06bekTine-
piHAae.

KebiHece pe3epBTiK OTbIH peTiHAEe CYMblK KeMipcyTeKTep (MasyT, AuM3eab OTbIHbI), CYWbITbINFAH Kemipc-
yTeK rasgapbl KONAaHbINAAbl, €H CUPEK-KATTbl OTbIHAbI KONAAHY: KeMip, WbIMTe3eK, OTbiH. EH wui
KONILAHbINATbIH AM3€e/b OTbIHbIMEH CanbicTbipFaHAa CKI KongaHy TYKblpbIMAAMAChIH KapacTblpamblK,.

KyaTbl YIKEH KaHe aBapuANbIK KOPbl YAKEH Ka3aHAbIKTapAa AM3eNb OTblHbIH CaKTay apHaWbl Xepa-
CTbl Hemece Kep YCTi CbIMbIMABINBIKTAPbIHAA OPHANACTbipblAadbl. KaHapmal OTTbIKTapfa COPFblaap
apKbINbl KeTkisineni. Mep ycTi KOHTeMHepnepiHAe CYblK Me3ringe OTbIHAbI KblAbITyfa apHanfaH Kbi3-
AbIpy anemeHTTepi Xui Ke3gecedi. KyaTbl a3 KasaHAblKTapAa OTbIH CaKTayfa apHanfaH pesepsyap
94eTTe Heri3rifleH OKWaynaHfaH KocbiMILA Benikke opHaTbINAAbI.

CKI naipganaHaTblH Ka3aHAbIK KOHAbIPFbINAPbIHAA OTbIH  CaKTayfa apHaAfaH CblbIMAbINbIKTAP
wep OeTiHiH AeHrenMiHeH TemeH opHanackaH. CKI nanganaHfaH KafganWpa KasaHAbIK KabablKTa-
PbIHbIH, MIHAETTI 3N1eMeHTTepi KOHTEeMHepnepai TexHoNornanbliK bainay, copsbl Tobbl, BynaHy KaHe apa-
nacTbipy Kyienepi 6onbin Tabbinagpl, onap kebiHece Gip 6n10kKa bipikTipineai. CKM-HbiH 6y da3acbl Ka-
3aHAbIKTbIH OTTbIKTAPbIHA blNy OKLaynaHfaH Kyoblp apKblabl bepinesi.

Cypem. 2 CKI ombiH pe3epsi 6ap Ka3aHObIKMbIH CXeMacs!

Avnsenb oTbiHbl MeH CKI-Hbl 1 MBT-Ka wWaKKaHAAFbl Ka3aHAbIKTApAblH, MaKCUMManabl KyKTeMeci
KesiHAe KYHAENIKTI TYTbIHY KenemMi MeH KyHbl TYpfbiCbIHAH KapacTblpaWblK, WAPTTbl TypAe Ka3aHAbIK-
TapabiH, MOK-iH TeH aen ecenten, Au3enb oTbiHbl MeH CKI TypiHaeri pesepsi 6ap bGipaei KyatTbl Ka-
3aHAbIKTapAbl KabAblKTay, MOHTa)Aay KaHe nanganaHy KyHblH TeH, gen Kabbinganbik. TOCT 52087
bonbiHwa nponaH menwepi 60%-paH acnantbiH MBT mapkanbl nponaH-6ytaH KocnacblH CKI peTiHge
KapacTblpambi3.

KasaHablKTapablH, Au3enblik oTblHHaH CKI-fa aybiCyblH 3KOHOMMKANbIK KaHe 3Konoruanblk 6afa-
nayabliH, bipHewe Tacingepi MeH agictepi 6ap, 0nap OTbIH camnacbl, OTbIHHbIH, KYHAbIK CcMnaTTamanapsl,
KasaHAblK arperatrapbiHbiH, MOK-i kaHe T.6. Typanbl 6acTtankbl AepekTepai Kamtuabl. Mbican peTiHae
BipeyiH KenTipenik:

OTbIHHbIH, TOYAIKTIK WbIFbIHbI Keneci popmyna boibiHWa ecenTenes,:

P, 24

=——"————  6yn Xepae 1
¢S KMA, -0, W/ KepA (1)

V= OTbIHAbI TYTbIHYAbIH TAYAIKTIK Kenemi (n; m*);

P — Ka3aH/AbIKTbIH, HOMMHaNAb! KyaTbl (KBT);

KIMA, — KasaHAbIKTapablH Naingansl acep KO3GGULMEHTI;

Q, - ecenTik 6ipAiKKe OTbIHHbIH MEHLIKTI aHY Xblaybl (1; M3).

AdepHoe obwiecmeo KazaxcmaHa
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KN4, = 0,95, An3enb OTbIHbIHbIK MEHLWIKTI kaHy binybl 11,9 KBT/n, CKI KOCMacbliHbIH, MEHLWIKTI aHy
¥biaybl 12,5 KBT/kr, «macca/kenem» KaTbiHacbl 1,76 (MBT mapkanbl CKI Tbifbi3AblfbiHbIH, KO3DPK-
umeHTi = 0,568, Temnepatypa = 02C) Ke3iHAe WapTTbl BipnikTepae TeMeHAeri KecTeae KenTipinreH Hatu-
xenepai anamois.

OTbIH Typi Vr.c, n OpTalla HapbIKTbIK, OTbIHAbI TYTbIHY
KeTepme KyHbl, Ww.6./n KYHbl, Ww.6./Tayn.
[wn3enb OTbliHbI 2123 31,61 67 106,50
CKr 3557 11,10 39 483,00

KecTeperi aepekTep TeH WapTrapAa Ka3aHAbIKTbIH, OTbiHbl peTiHae CKI-Hbl nanpganaHy 1,7 ece Tvimai
€KEHiH XaHe OTblHAbl NanganaHy Kesnemi HefypabiM Ken 6oaca, yHeEMAey COFypAbiM Kofapbl Gona-
TbIHbIH KepceTeai. byn KafgaWfa AuM3enb OTbiHbIHbIH, KOpbl 6ap blAbICTapAbl MbIAbITY KYHbl €CKepin-
MeWai, on eTe Kofapbl 60nybl MYMKiH. Anaifa, CyblK Me3sringe KebiHece MyHAAN XKbiNbITy MYALEM Y-
3ere acblpblIMaiabl, COHAbIKTAH CybIK Me3rinae pe3epBTiK KyaT KYMeCiH icke Kocy MyMKiH emec.

bafagaH 6acka, CKI au3enb OTbIHbIMEH CanbiCTbipfaHAa Oipkatap 6acka apTbiKWbIAbIKTApFa Me.
CoHbIMeH KaTap, AM3enb oTbiHbIMEH canbicTbipFaHaa, CKI 6acka Aa bipkaTap apTbIKLWbINbIKTapFa Me:

o [V3eNb OTbIHbl CUAKTbI CYMbIKTbIKTbIH HEri3ri du3nkanblk KacuettepiHe ne CKI cyMbiK ¢da3acbl TeMeH
TemnepaTtypa KafdanWblHAA TYTKbIPAbIKTbIH alMTapAblKTai KofapblnaybliHa ylibipamaiabl (byn ausens
OTbIHbIH CbIPTKbl KOWMafaH OTTbIKTapfa TacbiMangayfa Tepic acep eTefi), eMTKeHi OHbIH by dasachl
Ka3aHAblKKa bepineai;

e Heri3ri OTblHHAH pe3epBTiK OTbIHFA aBTOMATTbl TypAe aybiCy MYMKIHAIr KamTamacbl3 eTinegi, ras
TOpi3Ai aHe CyMblK OTbIHAbI KaFy MYMKIHAIM YyWiH Ka3aHAbIKTapAa KbiMbaT apanac OTTbIKTapAbl KOA-
[aHy KaXKeTTiNiri XoK;

o KOCaNKbl Y1-XalablH, 601MaybiHa 6aMNaHbICTbl MOAYNb KYPbINbICbIHBIH KYHbl a3asafbl (Oyn Ka3aHAbIK,
Y-KalblHbIH, iWiHAE AN3EeNb OTbIHbIH CaKTay CbiMbIMAbINbIKTAPbl OPHANACTBIPbINFAH XKafaanaa KaskerT).

JKoNoruMa Typanbl A3 YMbITNAHbI3. [JM3eb OTbIHbIH YKafy Kyie, KYKipT aHe a30T okcuAatepiHiH CKI-Hbl
)KafyFfa KapafaHAa CanbICTbIpManbl TYPAE YAKEH LWbIFAPbIHAbIAAPLIH TYAbIPaAbI.

CoHpain-akK, ekiHiwke opan, TM/-fa ToH An3eab OTbIHbIH YpAay KafaalblH ecKepy KaxeT. [Ju3enb OTbl-
Hbl €CEeNnTeH LWblfapblAafbl KaHe CaTbliafbl, an TYCKEH aKwa ueneHin anbiHagbl. CKI-HbIH, Kapa HapblKTa
YpAay aHe caTy anAeKanaa KublH.

Heninik 1abusn rasgpl TYTbIHY AMMUTTEPIH HEFYPAbIM YTbIMAbl GacKkapy MYMKiHAirimeH 6aiinaHbidTbl
acneKkT te ete MaHbi3abl. CKI KbiabiTy Ke3eHiHAe «ra3 TyTblHYy OPOHbI» Aen aTanaTbiH, AFHWU Pe3epsfik
OTbIH TypnepiH 6apbiHWa naifanaHy WaAPTbIMEH TEXHOMOTMANbIK KAabAbIKTbIH, anaTCbl3 KYMbIC iCTeYi
YLiH KaeTTi ra3abl TYTbIHYAbIH €H a3 KeNleMiH HEeFYP/bIM MKEMAi NaifanaHyra MyMKiHAIK bepeai.

CKI-Hbl pe3epB peTiHAe KONAAHYAbIH eH NePCNeKTUBaNbl AiCi Keneci afgannapaa KepiHeai:

o pe3epBTIK Hemece aBapUANbIK OTblH KOPbIH Kypy YWiH KOAAAHbICTAaFbl KOMMYHANAbIK-TYPMbICTHIK

Ka3aHAbIKTapabl XaHFbIPTY Ke3iHAae;

AOEPHOE
OBLIECTBO
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T e — | B ot R ARl B ATmocdepaFa nacTaywbl 3aTTap WbIFapbiHABIAAPbIHBIK, anAblH anblHFAH 3KONOTUANBIK 3aMaibl Kapanbin
OTbIpfaH YaKbIT Ke3eHiHAe TabwufaT Kopfay OpraHAapbiHbiH, KbI3METi, aya KOpfay ic-llapafapbiHbIH
KelWeHiH Xypridy, TabufaT Kopfay OafgapnamanapblH iCKe acblpy HaTukeciHae 6ongbipmayfa 6ona-
TbIH NacTaylWbl 3aTTap LWbIFapbIHABINAPbIHLIK, bIKTUMAN Tepic CanfapblH aklanai HbicaHfa bafanaygbl
bingipeai.

ATmocdepanblK ayafa NacTaywbl 3aTTap LWbIFAaPbIHALINAPbIHBIH, AAAbIH  afblHFAH 3a/fan  LWaMacCbIH
_ ipineHgipinreH 6afanay 6aranaHaTbiH Ke3aepain b6ip ipi ke3i Hemece Tobbl YWiH Ae, TyTacTal anfaHAa eHip
¥ oy | YLLIH 4 XKYPri3inyi MyMKiH.

7/ : Hannbl aymaKk YWiH angbl anblHFaH 3anangbl (He angblH anblHFAH 3anangpld, 601Kamabl LWamacbiH
bafranay) ipineHaipinreH 6afanay KesiHAe ocbl Kanadafbl, eHipAeri bipblHFal «KENTIPiNTeH» Ke3 peTiHae
KapanaTtblH 6apabik Ke3aep bafanaHaTbliH Ke3gep Tobbl peTiHAe Kapanybl MyMKiH. MyHAaal XafaaWnapaa
anfblH anblHFaH 3ananfblH, WAMACbiH aHbiKTay ywiH KP Herisri 3KOHOMMKanblK ayaaHAapbl YWiH
aTMocdepanblk NacTaHynapAblH, KenTipinreH maccacbiHblH OipniriHe KenTipinreH 3anangbl (ynecTik 3a-
Nangpl) SKOHOMMKaNbIK BaFanayablH OpTalla eCEenTiK MaHAEPIH NalNAanaHy yCbiHbINAAbI.

€202 (29-19) T-T 5N

NACTAYUIbI 3ATTAPADbIH KENTIPIITEH MACCACbI

KopwafaH opTaHblH, NacTaHyblHaH 60MaTbiH 3KONOMUABIK-93KOHOMMKAbIK 3anangplH, WamacbiH bafanay
MblHaZan popmyna bolbiHLWA Kyprisinea;:

=Y, [M K, 2)

; : : ' . byn xeppe:
Bt : “ "l " - | Y 5= KapacTbIpbiNibin OTbIPFaH OHIpAE N1acTaylibl 3aTTap/blH, KeATipinreH MaccacbiHbiH BipnirimeH atmoc-
o Tabwfu rasfa LUGKT@Y"' AMMATTED mar,u,amuH,u,a *KaHa 0613eKTU"?IO' d)epanbm ayafa Hemece Cy pecypcTapbliHa KenTipineTiH yAecTik 3ananfblH KepceTKiwi (eHipAiH
Ai cany KesiHAe, COHAaW-aK 6onalaKTa Xblay MEH bICTbIK CyAbl y,=53.2 py6./WapTTbL.T.);
TYTbIHYAbIH BCYiHIH KeningeHAIpiAreH nepcnekT1Bach! kesiHae. K, - 3KOI10I'MFU'IbIK wargait koadpduumenTi (KP ywit atmocdepanbik aya ywin K, = 1,6);
M — NacTaylwbl 3aTTapablH 6epinreH maccacl, T.

[LWKi HapbIKTa CyMbIK KemipcyTeKTep 6aFracbiHbIH TYpaKTbl ecyi, onap-

AblH dN1eMAiK cayAa anaHAapbiHAAfbl KKafganFa TayenAiniri, COH- NacTayLubl 3aTTapAblH, KEATIpiAreH maccacbl Keneci popmyna 6oMblHIWa ecenTene;:
nan-ak 2020 xbinFa Kapai 601KamAbl iLWKi TYTbIHY HapbIFbIHbIH, OYriH- .
ri KyHre KaTbICTbl eKi eceneHreH ecyi CKI-Hbl pe3epBTiK OTbIH peTiH- Y=Y ,J"M K (3)
[le KONAaHY TYXKbIPbIMAAMaCbiH HEFYPIbIM NEPCNEKTUBANbI ETEA,. 2!
EH anabiMeH, TOMeH TemnepaTypa KafgalblHAA AM3€Nb OTbl- Byn Kepae:
HblHa YKCacC ¢M3I/IKaI'IbIK KaCI/IETTepi 6ap CKI CVVIbIK ¢a3aCbI TYT- m.—i-wi NacTaywsbl 3aTTbIH, Maccacsl, T;
Kblp B0/IMaiapl, 6UTKeHi OHbIH By dasackl KasaHAbIKka bepinesi. kail— i-Li NacTayLWbl 3aT YLWiH SKONOTUANBIK-3KOHOMMUKANbIK KaYinTiNiK KOIGOULMEHTI.
EKiHWIineH, Kofapblaa aWTbiNFaHA4AN, OTbIH KAaCMeTTepiHiH CaiKecTiriHe 6ainaHbICTbl PE3epBTiK OTbIH-
fa Herisri OTbIHHaH aBTOMATTbl TYpAe aybicy MYMKIHAIM KamTamachi3 eTinesi. NacTaylubl 3aTTapAblH, KEATIPIATeH MaccachiH ecenTey 2-Kecteae KenTipinreH.
CoHpai-aK, ras Topi3ai KoHe CyWblK OTbIHAbI Kafy MYMKiHAIr KaweT OonfaH xafganga KbimbaTt
apanac oTTbIKTapApl NaiAanaHy Kaxer emec. Y,=53,2*0,3798499 * 3,6 * 1,6 = 581,991 mbIH p.;
KemeKLWi yin-al cany KaxKeTTiniriHiH, 60amaybiHa 6ainaHbICTbl Ka3aHAbIK MOAYAIHIH KYHbI a3asaabl.
[n3enb OTbIHbI XaHfaH Ke34e KYKipT NeH a30T OKCUMATEPiHiH, KyMeHiH Ken MenlepiH wWbliFapasbl. Y =53,2%0,1486245 * 3,6 * 1,6 = 45,5433 MbiH,.
SNG kafy Ke3iHAe aTmocdepaFra 3MAHAbI 3aTTap aA4eKanaa a3 WblFapbliagbl, 6yn OHbl KonZaHyAbl a/- ?
AEKaﬁ,ﬂ,a 9KONOTUANLIK Tasa eTeai. 3uAHAb 3aTTapAblH  WblFapbiHAblAAPbI YLLIiH TG.I'IEM,EI,epAi TOMEH- Anppl anblHFAH 3anan Keneci d)opmyna 6oMbIHWA ecenteneai:
fAeTeai, ecentey mbiCanbl TOMEHAE KeNTipinreH:
. Y,=Y.=Y, (4)
CKr-Hbl OTbIH PETIHAE NAWAANAHYAbIH 3KONOMNANBIK-9KOHOMWKANDIK KOPCETKILITEPIH ECENTEY
byn xepae:
ATmocdepanblk NacTaHynapAblH KoplafaH OpTa MeH OHipAepAiH, COHAAN-aKk KekenereH Tabufat Y, —TIOM eHrisreHre feniHri 3KOJIOTUANbIK-9KOHOMMUKA/bIK 3a/1ar;
nanpanaHywWblNapablH, Kan-KyniHe acep eTyiHeH 6o0naTblH 3anan XanblKTblH aypyWwaHAbIFbIHbIH KO- Y, — KanablK SKONOTUANbIK-IKOHOMMUKAIbIK 3ana.
FapblNayblHAA, Cy pecypcTapbl MEeH TOMblpakKTblH, aTMOCHEpPanblK *KayblH-WaWbIHMEH aCTaHYbIHbIH
Tepic cangapnapbiHAa, aybln  Wapyalbiablfbl  AAKbIAAAPbIHbIH  OHIMAINITIHIH TemeHAeyiHAe, Tabufu Y =581,991 - 45,5433 = 536,4477 MblH p.
KeweHaepaiH OuoeHiMAiniriHiv, TemeHaeyiHAe, Onapabl KeHAeyre KOCbIMILA LWbIFbIHAAPFA SKen Co- "
FaTblH Heri3ri Kopsap MeH XabblHAApAbIH Mep3imiHeH bypbiH TO3yblHAA, COHAAN-aK aymakTapipl Tasa- Kapa HapbikTa gusenvre KapafaHga CKI-Hbl caTy KMbIHbIPAK, COHAbIKTAH OHbl KOAAAHY MKOCbIKCHI3
Nayfa, KMim XKyyFa )aHe T.6. KOCbIMLIA WhiFbIHAAP. KYMbICWbINAPAbIH, OTbIH YPAAYblH a3alTafbl XKoHE COMKECIHILE YHEMAEYAI apTTbipaabl.
AdepHoe obwiecmeo KazaxcmaHa nsk_kz_1993 ¥ nskassociation1993
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- Keninik Tabusn rasabl TYTbIHY NUMUTTEPIH HEFYPAbIM YTbiIMAbl BacKapy MYMKiHAIrIMeH 6ainaHbICTbl KasaHgsik Nel >
~ . v . . = 0
S acnekr 6|pp,e!4 MaHbI3Abl. CKI’U JbINbITY Ke3eHiHAe «ra3 TyTbiHy OPOHbI» Aen aTanaTtbiH, AFHU pesepsTiK (eHimai epiTiHainepai oHaey Lexbl) 2
~  OTblH TypnepiH OapbliHWa nanganaHy WapTbIMEH TEXHONOTMANbIK KAOAbIKTbIH, anaTcbl3 KYMbIC icTeyi B
9 : : : : v P : 1 Ka3aHAbIKTbIH aTaybl Viessmann, 1350 kBt 2
< YWiH KQKeTTi raszibl TYTbIHYAbIH, €H a3 KeeMiH HeFypAbIM MKeMAI Naiifananyra MyMKiHAiK 6epesi. 0>
N CKT KongaHy eH nepcnekTuBanbl 6onaabi: 2 | Ka3aHapIKTapTbiH CaHbl 1 pana =
- . .
2 o OTbIHHbIH, Pe3epBTiIK HEMece anaTTblK KOPbIH Kypy YLWIiH KOMMYHANAbIK-TYPMbICTbIK Ka3aHAbIKTap- 3 | KasanapiKTbIH Typi (6y/ cy KblabiTy) Cy KbINbITY N
Abl MOAEPHU3ALMANGY KEIHAC, . . . 4 | OTbIH Typi [u3enb oTbiHbI
o TabWFU rasfa LWeEKTEYNi AMMUTTEP KaFdaiblHAA KaHa 0ObeKTinepai cany KesiHae, coHpan-ak bona- 5 | OTbiH ColitbIMALINbIFLIHBI KoNeMi 1% 25w
LWAKTA by MEH bICTbIK CyAbl TYTbIHYAbIH, 6CYiHIH KeningeHAipinreH nepcneKkTMBachl KesiHae.
[13enb OTbIHbIHBIH, OpTaLLa KbUIABIK 2013 2014 x 2015
CyibiK KemipcyTekTep GafacbiHbiH, 9NeMAiK CayAa anaHAapblHAafbl XaFaaiiFa Tayenainiri; onapabl, ilki WbIFbIHb! (11TP) 275 647 278 041 255 667
HapblKTafbl ocyi; 2020 blnFa apHanfaH 6omKamapl ilWKi TYTbIHY HaPbIfbIHbIH, €Ki eceneHreH ecyi — my-
HblH, 62pi CKI-Hbl pe3epBTiK OTbIH peTiHAe NaiAanaHy NepcnekTUBAChIH alKblH KepceTesi. KasaHabik N2
«Kapatay» XLWC KasaHAbIKTapblH An3enb oTbiHbiHAH CKI-Fa 3KONOrMANbIK-3KOHOMUKANbIK OafanayaplH Hak- (adbduHa eHgipici)
Tbl €CENTEYNEPi TOMEHAE KenTipinreH xaHe «Kapatay» HKLUC-HeH anbiHFaH 6acTankbl AepeKTepre Herisgenes,.
ynep A P R patay Kbl A€P P A A 1 | Ka3aHApIKTbIH aTaybl Viessmann, 2000 kBT
2. «KAPATAY» }LLIC KA3AHABIKTAPbI 2 | KasaHAbIKTapTbIH CaHbl 2 paHa
3 | KasaHapIKTbIH, Typi (6Y/ Cy KblabITy) Cy XblbITY
‘ No ‘ Typnepi ‘ CunaTramachl 4 | OTbIH TYpI [n3enb OTbIHbI
5 | OTbIH CbIMbIMAbINbIFbIHbIH, KONEMI 2x10 m3
asaHapbIK Ne4 (katakxaHa
K AbIK ( * ) [13e/ib OTbIHbIHbIH, OpTalla XbUIABIK 2013 2014 2015
1 | KasaHAbIKTbIH aTaybl Viessmann, 150 kBT WbIFbIHbI (UTP) 224 831 217 036 195 585
2 KasaHAbIKTapTblH, CaHbl 2 AaHa
3 | KasaHapbIKTbiH, Typi (BY/ Cy KblibITy) Cy KbINbITY KasaHapik Ne3
4 | OTbIH Typi Ansenb oTbiHbI (dn3MKa-XMMUANBIK 3epTXaHa XKoHe
5 | OTbIH CbIMbIMAbINbIFbIHbIH, KONEMi 1x5m WapyaLbl/bIK-TYPMbICTbIK, KelueH)
OTbIHHbIH OpTaLUa KbINAbIK 2013 x 2014 x 2015 x 1 | Ka3aHApbIKTbIH aTaybl Viessmann, 1120 kBt
LbIFLIHG! (MTP) 89497 109 714 96 090 2 Ka3aHAbIKTapTblH CaHbI 2 faHa
3 | KasaHapIKTbIH, Typi (6Y/ Cy KblabITy) Cy XblbITY
Iﬁasau,qmu, Ne5 . 4 | OTbIH TYpI [un3enb OTbIHbI
(KOHaK YU-TYPMbICTbIK, KeLueHi)
5 | OTbIH CbIMbIMAbINbIFbIHbIH, KONEMI 2x10 m3
1 | KasaHApbIKTbIH aTaybl Viessmann, 500 kBT
[13e/ib OTbIHbIHbIH, OpTalla XbUIABIK 2013 2014 2015
2 Ka3aHAbIKTapTblH, CaHbl 2 AaHa
- WbIFbIHbI (NTP) 209 597 238 073 198 596
3 | KasaHapblKTbiH, Typi (BY/ cy *blibITy) Cy XblAbITy
4 | OTbIH TYpI [unzenb oTbiHbI TonTprFaH:
5 | OTbIH CbIMbIMAbINbIFbIHbIH, KONEMi 2x5m3 bac SHEpPreTnk LI.yBanos A.B.
[ln3enb OTbIHbIHbIH, 0PTaLLa KbINAbIK 2013 x 2014 x 2015 x
WhiFbIHbI (AUTP) 115 845 149 705 133 086 .
2017 XbliNFbl KASAHAbIK KOHAbIPFbI/IAPbI BOWbIHLLUA BACTAMNKbI AEPEKTEP
‘ Ne ‘ Typnepi Cunarramacol
‘ Ne ‘ Typnepi ‘ CunaTtramachl
KasaHabiK Ne6
(cnopT KeweHi meH KoTTeaxaep) BaxTanblK KeHTTiH Ka3aHAblFbl (KaTaKxaHa) (Ne5)
1 | Ka3aHApIKTbIH aTaybl Viessmann, 780 kBT 1 | KasaHAbIKTbIH aTaybl Viessmann 150 KBT
2 | Ka3zaHA4bIKTapTblH CaHbl 2 paHa 2 | KasaHabIKTapTbiK, CaHbl 2
3 | KasaHapIkTbIH Typi (6y/ cy XbinibiTy) Cy XbinbiTy 3 | KasaHAbIKTbIH Typi (6y/ cy KbibITY) Cy ¥bINbITY
4 | OTbIH Typi Avnzent oTbiHbl 4 | OTbIH Typi [n3enb OTbIHbI
5 | OTbIH CbIMbIMAbINbIFbIHbIH, KONEMi 2 x10 m3 5 | OTbIH WhbifbIHbBI (TOHHA/KbLN) 73 893
[ln3enb OTbIHbIHbIH, OpTalla XbIApIK 2013 X 2014 % 2015 x 6 _ L KbICKbI yaKbIT ~ 7 caFar.
WhIFbIHbI (AUTP) 159 138 198 448 157 395 Ka3aHAbIK KYHIHE KaHLLA CafaT kyMbIC ICTenA YKa3fbl yaKbIT ~ 2 caFar.
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‘ 8 ‘ *biny aHepruace! (Mkan/ xbin) 1341,42 ‘
®dU3nMKa-XMMUANDBIK 3epTXaHaNap MeH LWapyallbl/ibiK TYPMbICTbIK KOMBUHAT Ka3aHAblFbl (N23)
1 Ka3aHAbIKTbIH, aTaybl Viessmann 1120 kBt
2 Ka3aHAbIKTapTblH, CaHbl 2
3 | KazaHAabIKTbIH, TYpi (6Y/ cy ¥blnbiTy) Cy XbINbITy
4 | OTbIH TYpI [wnsenb oTbIHbI
5 | OTbIH WbIfbIHbI (TOHHA/3KbIN) 152,720

6 KasaHAabIK KyHiHe KaHLla cafaT }Kymbic icTengi

KbICKbl yakbIT ~ 18 cafar.
asfbl yakbIT ~ 1 carar.

KasaHAabIK ¥bl/IbIHA KAHLLIA KYH XXYMbIC icTen i

365

*biny aHepruaco! (Mkan/ xbin)

648,38

St ANEPHOE WWW.NUCLEAR.KZ
z@j OBLECTBO
\Wwa# KASAXCTAHA
KasaHAbIK *bl/blHA KaHLLA KYH KYMbIC icTeiaj 365
8 | Xbiny aHepruacs! (Tkan / »bin) 103,28
KoOHaK, yii KelueHiHiH KasaHgbifbl (N24)
1 Ka3aHAbIKTbIH, aTaybl Viessmann 500 kBt
2 | KasaHAbIKTapTblH CaHbl 2
3 | Ka3aHAbIKTbIH, TYpi (6Y/ cy ¥blabiTy) Cy *blnbITy
4 | OTbIH TYpI [wnsenb oTbIHbI
5 | OTbIH WbIFbIHbI (TOHHA/KblN) 102,343
. N KbICKbl yakpIT ~ 17 cafar.
6 | KasaHAabIK KyHiHe KaHLa cafaT }KymbiC icTengi Ma3Fbl yaKbIT ~ 1,5 caFar,
KasaHAbIK *blblHA KaHLLUA KYH *KYMbIC icTenai 365
*biny aHepruaco! (Mkan/ xbin) 503,75
CnopT KelleHi MeH KOTTeAXK KaNalblfblHbIH, Ka3aHAbiFbl (N26)
1 | KasaHApbIKTbIH aTaybl Viessmann 780 kBT
2 KasaHAbIKTapTblH, CaHbl 2
3 | KasaHAapbIKTbiH Typi (BY/ Cy KblibITy) Cy blbITY
4 | OTbIH TYpI [n3enb OTbIHbI
5 | OTbIH WbIFbIHbI (TOHHA/KbIN) 121,036
. N KbICKbl yakpIT ~ 16 carar.
6 | KasaHAblK KyHiHe KaHLla cafaT }Kymblic icTengi Ma3£bl yaKbIT ~ 1 cafar.
KasaHAbIK *bl/blHA KaHLLIA KYH KYMbIC icTeiaj 242
Hbiny sHepruacol (Mkan/ xbin) 804,02
OHimpj epiTiHainepai Kalita eHaey 60iblHIWA Ka3aHAbIK, Lexbl (Nel)
1 | Ka3aHAbIKTbIH aTaybl Viessmann 1350 kBT, Wolf MK-2-560 KBr.
2 | KazaHA4bIKTapTblH CaHbl 3
3 | Ka3aHAbIKTbIH, TYpi (6Y/ cy XbinbITy) Cy *blnbITy
4 | OTbIH TYPpI [wn3enb oTbIHbI
5 | OTbIH WbIfbIHbI (TOHHA/XKbIA) 196,607
. N KbICKbl YaKbIT ~ 22 cafarT.
6 | Ka3aHApIK KYHiIHe KaHLWa caFaT }XyMbIC icTeini ¥a3£bl yakbITTa ewwipyAi
KasaHAbIK *Kbl/bIHA KAHLLA KYH XXyMbIC icTeinai 181
8 | *biny aHepruacsl (Mkan/ xbin) 1472,23
AdduHax eHaipiciHiH, KazaHAabIFbl (N22)
1 KasaHAbIKTbIH, aTaybl Viessmann 2000 kBt
2 | Ka3aHAbIKTapTbIH, CaHbl 2
3 | KazaHAabIKTbIH, TYpi (6Y/ cy ¥blabiTy) Cy KbINbITy
4 | OTbIH TYpI [wnsenb oTbIHbI
5 | OTbIH WbIfbIHbI (TOHHA/>KbIN) 150,404
. N KbICKbl yakpIT ~ 12 cafar.
6 | KasaHAabIK KyHiHe KaHLwa cafaT }KyMmbliC icTengi ¥a3Fbl yaKbITTa OWIpy/
7 | Ka3aHAbIK Xbl/bIHA KaHLUA KYH KYMbIC icTeiaj 181

AdepHoe obujecmeo KaszaxcmaHa

TonTblpFaH:
«byneHoBcKoe-2»

KeHILWiHiH, 3HepreTuri E.K. Tenbiwes

CKT }KOHE M3ENb OTbIHbIH MAWAANAHY KE3IHAE KASAHABIKTAPAbIH
TEXHWUKA/BIK-9KOHOMUKAJIbIK KOPCETKILLTEPIH CA/IbICTbIPY

Ecen ypri3ineTiH WapT-KblAbITY MayCbiMbl }apTbl XbiA (180 KyH).

OTbIHHbIH, apTYpAi TypnepiH (an3enb oTbiHbl, CKI) naitganaHy KesiHae KyaTtbl 2,2 MBT Ka3aHAbIK, *KyMbl-

CbIHbIH, TEXHWUKA/IbIK-3KOHOMMKA/IbIK KOPCETKILUTEPIH CaNbICTbIPYAbl KAPACTbIPaMbIK,.

o KasaHAbIK arperatrapbliHbiH, CaHbl — OH YL, Xannbl Xblay eHimainiri 11,57 MBT1. JO opTawla *Kblngblk,
whifbicbl — 931,291 ToHHa/KbinbIHA (Tancbipbic bepywiHiy AepekTepi | KecTe (e3eKkTi AepekTep)). byn

petTe Il KecTere caiikec [0 wbifbicbl — 797 TOHHA/ X bl/blHa.
o KasaHaplKTapablH annbl Kyatbl: 11 570 KBT = 9 948 406 KKan/car.

Op TYPAi OTbIH Typaepi 60MbIHWA LWbIFbIHHBIH, ECENTIK AepeKTepi.

1 HyCcKa - CyiMbIK (AMU3enb) OTbIHbI
¥any xbiaybl - 10 180 kkan/kr, MK = 95%.
NoK-Ti eckepe oTbIpbin, 6ip CaFaTTbIK OTbIH WbIFbIHbI:
9948 406 / (10 180 * 95%) = 1 028 Kr/car.
TOYNIKTIK TYTbIHY:
1028 * 24 = 24 688 Kkr/TayniK.
KbINbITY MayCbiMblHa apPHANFAH OTbIH LWbIFbIHbI:
24 688 * 180 = 4 443 840 kr/maycbim (5 290 286 anTp, ThiFbi3abiFbl 0,84).

2 Hycka — CKI
*aHy *Kbinybl: 23 000 Kkan/m3, MAK= 95%.
By dasacbiHbiH, 1 M3 canmarbl - 2,18 Kr; cyibIK das3aHbiH, 1 m* canmarbl - 550 Kr.
1 m3 cyiibIk pasaga 252 m3 by pasackl bap.
Tnimainikti eckepe oTbipbin, 6.¢. -HbIH CaFaTTbIK LbIFbIHbI:
9948 406 / (23 000 * 95%) = 455,3 m* / car.
B.¢. TOYNIKTIK WbIFbIHbI:
455,3 * 24 = 10 927 m3/Taynik.
KbINbITY MaycbIMbIHA apHanfaH 6.¢. WblfbIHbI:
10927 m3/ Toynik * 180 = 1 966 916 m®,
bip maycbimaa cyMbiK $pa3aHbl TYTbIHY:
1966 916 / 252 * 550 = 4 292 872 kr / maycbim (7 805 TeKLue MeTp cyiblK da3aaa).
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OTbIHHbIH, 9p TypiHe BainaHbicTbl KyaTbl 11,57 MBT 60naTbiH OH YW CY KbIAbITY Ka3aHAbIFbIHbIH, OTbIH
WbIFbIHAAPBLIH ecenTey.

KopbitbiHabl: CKI naiganaHygaH yHemaey — nponaH-byTaH KOCMacblHbIH, Ofapbl TYTbIHYWbIAbIK Ka-
CUEeTTEPi MEH KaNopUANbIK KYHAbINbIFbI ecebiHeH 1,65 ece.

TEXHUKA/IbIK-9KOHOMMKA/bIK KOPCETKILITEPAI CA/IbICTBIPY LULAMANAPDI

bip maycbimpa
OTbIH LWbIfbIHbI

OTbIH 6aFacbl,
TeHre / 6ipnik

OTbIH WbIFbIHAAPbIHbIH, }XUbIHbI,

OTbIH TYpi | ©nwey 6ipniri 6ip MAYCOIMFD MbIK TEHTe

[n3.0TbIH mTp 5290 286 143,5%* 759 156,0
CKr M3 c.¢. 7805 59 000** 460 508
Abipmacsl 298 648
* Kasipri yaKkpITTa a3fbl XaHe KbICKbl AM3E/b OTbIHbIHbIH, OpTalla enleHreH caTy baracbl. («KapaTay» MILLIC
fepekTepi);

** CKT cyibik pasapafbl bip TeKlwe meTpre afbimAaarbl caTy barachl.

CoHbIMEH KaTap, TEMEHAEe 3KONOrMANbIK KOMMOHEHT OOoWbIHIA YHEMAEYAi ecenTey KecTenepi Kenti-
pinreH.

OHimainiri 30 T/caF peiiHri Ka3aHAbIKTapAa OTbIHADI KaFy
Ke3iHge nacTaywbl 3aTTapAblH WbIFapbINybIH ecentey.

HbicaHHbIH aTaybl: [iu3enb oTbiHbl 6ap Ka3aHAbIK.
[in3eb OTbIHbIH ¥bIAAbIK TYTbIHY Ke3iHae — 4 443 840 Kr/maycbim.
KP 6oiibiHwa AEK 2017 xbinfa — 2 269 TeHre.
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OHimginiri 30 T/car peniHri KasaHAbIKTapAa OTbIHAbI KaFy

Ke3siHAe NacTaylbl 3aTTapAblH, WbIFAPbINYbIH ecentey
HbicaHHbIH, aTaybl: CKI-pafbl Ka3aHAbIK.
CKT-HbiH, KbINAbIK WbIFbIHbI Ke3iHae — 4 292 872 Kr/maycbim.
Ke34lH, WbifbIHAbICbI
L blFapbiHAbIHbIH, aTaybl *annbl WoiFapbiHAbl, T / Kbl

A30T anoKeuai 0,03169

A3oT (ll) okeunai (A3oT oKeumai) 0,002016

KemipTek okcuai 0,5305

Bens/a/nupeH (3, 4-beH3snnpeH) 0,0000000001845

NACTAYLUbI 3ATTAP LUbIFAPBbIHAbINAPDI YLLIH TONEMAI ECENTEY

Warapemae arayer | Ui 1103, anemarorsronem v
A30T Anokcuai 0,03169 20 1438,1
A3oT (ll) oKcuai (a3oT okemai) 0,002016 20 91,5
KemipTtek okcuai 0,5305 0,32 385,2
bens/a/nupeH (3, 4-6eH3nnpeH) 0,0000000001845 ?7?? ???
Bbapnblifbl - - 1914,8

Koe34lH, WbIfbIHAbICbI
LbifapblHAbIHbIH, ¥annbl wbiFapbinbim,

aTaybl T/ XbIn
A30T AnoKcuai 0,04216
AsoT (ll) okeunai (A3oT okeunai) 0,003205
Kapa kemipTeK (Kyiie) 0,0077636
KyKipT anokcunai 0,002347
KemipTek okcngi 0,5866
Bens/a/nupeH (3, 4-beHsnupeH) 0,000000000251

NACTAYLUbI 3ATTAP LUbIFAPBIHADBI/IAPDI YLUIH TONEMAI ECENTEY

LIblapbIHAbIHBIK aTaybl Hannb! wbiFapbinbim, UJblFap.y YWiH Tenem CTauunoHapAbIK,
T/ XbIn HopmaTtusi LLUPLL THr 1 T-Fa. | Ke3gepAaeH Tenem, THf.

A30T gmnokcmai 0,04216 20 AEK 1913,2

A30T (1) okcunai (a3oT okemai) 0,003205 20 AEK 145,4

Kapa KemipTeK (kyiie) 0,0077636 24 AEK 423,5

KyKipT gnokcngi 0,002347 20 AEK 106,5
KemipTek okcuai 0,5866 0,32 AEK 425,9
beH3/a/nupeH (3, 4-6eH3nnpeH) 0,000000000251 7?7 7?7

Bapnbifbl - - 3014,5

AdepHoe obujecmeo KaszaxcmaHa

KOpbITbIHAbI: OfapblAa KenTipiAreH ecenteynepAeH KasaHAbIK YWiH OTbIHHbIH €Ki TypiH CaibiCTbIpy
Ke3iHze eH 3Konoruanbik Tasa CKI 6onbin Tabbinagsl.

Tangay xaHe ecenteynep 6GapbiCbiHAA CYMbITbIAFaH KOMIPCYTEKTI rasfbl OTbIH PeTiHAe KoAfaHa OTbl-
PbIN, pe3epByap/blK Kby SHEPreTUKaNbIK KOHAbIPFbINAPAbl MalAanaHy by SHEPrUACbiH eHAaipyre
KeTeTiH LWbIFbIHAAP CaHbIH a3alTyAblH NepCnekTUBanbl XoN4apbiHbIH Gipi 6onbin Tabbinaabl Aen aunTyfa
bonaabl. Kofapblga ailTbinFaHAan, OyN  KasaHAblK KOHAbIPFbIAAPbIHbIH, aMpbIKWa epeKLeniri-TuicTi
ras KybbipbiHblH 601Maybl )aHe CKI cakTay ywiH pesepByapnapabl NakaanaHy.

KopbITbIHAbI SKOHOMUKA: 298 648 MbiH, THT + (3 014,5 - 1 914,8) = 298 649,1 MbiH, TEHTE.

fa3paHabipy )obacbiHbiH, MCK HaTMXKeci (CMeTanblK KYHbl) 9/1i XKOK eKeHiH eckepe oTbipbin, «KapaTtay»
KLWC mamaHaapbIHbIH Kobafa XKyMcanfaH WobiFbIHAAP OOMbIHWA anablH ana 6afanaybl HerisiHAe:

K,.=C,+01C+(0,7)C  +(0,1)C ,TeHre.

90+ 0,1*25+0,7*%90 + 0,1*90 = 187 MAH.TeHre.

byn xeppae:

o KabapIKTbIH (C ) KyHbI WapTTbiK 6afanapfa Calkec ankbiHAANAAbI;

o K0DanbIK XyMbicTapablH KyHbl (C);

o KYPbINIbIC-MOHTaXAaYy *KYMbICTAPbIHbIH, KYHbl (Ka3aHAbIKTbl PEKOHCTPYKUMANAY Ke3iHAe) — Herisri

KabablK KYHbIHbIH 70%;

o iCKe KOCYy-peTTey KYMbICTapPbIHbIH, KYHbl — }abablK KYHbIHbIH 10%.

+ obafa unsectuuymsnap (K ).
IcKe acbipblnfaH obaHblH 8TeNy Mep3imi:

Cooi =Ko / AAA, Xbin
187 000 000 / 298 649 100 = 0,63 *bin,

oyn xepae:

nsk_kz_1993 ¥ nskassociation1993
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K - ic-Wwapara MHBeCTULMANGD, TEHTE;
AAA — 6ip Kbl ilWiHAE KaFfblNATbIH OTbIH KYHbIHbIH, aiiblpMachl KaHE IKONOTUANBIK Kypamaac
GeniriHiH, ablpMachl, TEHTe.

«Kapatay» XKLWC KasaHAbIKTapbl YWIiH OTbIH PeTiHAe AM3enb OTbIHbIH KJHE CYWbITbINFAH KOMIpCYTEKTI
ra3gbl (CKI) napganaHy Typanbl KOPbITbIHAbI )KacayFfa 6onagpl:

JKONOTUANBIK KOMNOHEHT TypfbicbiHaH CKI-Hbl OTbIH peTiHAe naWZanaHy 3KOMOTUANLIK Ta3a KaHe Kop-
WaFaH opTafa a3 3MAH KenTipeai.

CKI-Hbl Xafy Ke3iHAe 3uAHAbI 3aTTAapAbIH, Kannbl WbIFAPbIHALINAPLI AN3€Nb OTbIHbIH XafFyMeH Canbic-
ToipFaHaa 1,55 ece a3. CoHbIMeH KaTap, WbifapblHAbINApAa afamMaap MeH KOopllafaH opTafa eH 3UAHAbI —
Kyhe (Kapa KemipTeri) ®aHe KYKipT AMOKCUAI CUAKTbI KOMNOHEHTTEP MYIAEM HKOK.

CKT oHbl nanganaHy TYPFbICbIHAH HEFYPABIM TEXHONOTUANDBIK KIHE MPAKTUKAbIK, ayMaKTap MEH HKYMbIC
OpbIHAAPbLIH acTamManabl.

CKI ynkeH TypaKTbiAbikKa Me — Byn OTbIHAbI NaifanaHy KesiHAe fe, CakTay KesdiHae ae benrineHred
KaCMEeTTepAi PyKcaT ETiNreH LWeKTepae CakTay MYMKiHAir. ®OU3MKaNblK KIHE XUMUANLIK (TOTbIFY) npo-
LecTepre ywbipamanabl, CYMeH XoHe MeXaHMKaNblK KocnanapmeH 6iTenmengi, Cyblk Me3ringe blabl-
TYAbl KaXeT eTnena,.

CKI an3enb OTbIHbIMEH CaNbICTbipFaHAa YIKEH MEHLWIKTI XblNy Wbifapy KabinetimeH cunaTTanagbl.

CKl-Hbl OTbIH peTiHAe naiganaHy KesiHgeri woifbiHaap (ecentey CKI meH Au3enb OTbIHbIHA Kenik
WbIFbIHAAPbIH ECENKE afMafaHAa XKacanabl) AU3eNb OTbiHbIHA KapafaHaa 298 MAH.TeHrere as.

«Kapatay» MLWC ywin CKT Heri3ri oTblH 60naabl, 6yn peTTe An3enb OTbIHbI Kanaabl XKaHe Kanybl THic, bipak,
pe3epBTiK OTbIH peTiHae.

KopwafaH opTafa WbIfapblHAbINAP YWiH OtoaxeTke TeneHeTiH Tenemgep 1,5 ece aszaagbl. Comanap
anTapAabiKTah 6bonmaca Aa, eH bacTbicbl — KOpluafaH opTaFfa 3uAH a3 bonaapbl.

Ob6beKT 6OMbIHWA TEXHONOTUANDBIK KaHE CayNeT-KypbiabiC WewiMmaepi MblHagan AepekTepMeH cunat-
Tanagbl:

obaga «Kapatay» KeHiWiHiH BaxTanblK KeHTiHiH aymafbiHaafbl N 1,2,3 KasaHAbIKTapAbl CYMbITbiA-
FfaH KemipcyTekTi rasbeH aBTOHOMAbl ra3beH KabablKTay KOHE KOAAAHbICTAFbl AW3E€Ab OTTbIKTAPbIH
LM3eNb OTbIHbIMeH aHe CKI-MeH XXyMbIC iCTeNTiH Kypamaac beniktepre aybICTbIpy KO34e/reH.

KasaHAblKTapabl CyMbITbiINFaH KemipcyTekTi razbeH (CKI) rasbeH xabapikTay »obanaHatbiH CKI Kovima-
CbiHaH yprizineai. Koima 100 m® TexHuKanblKk nponaH MmeH 6yTaH KocnacbiH (TMBK) Kabbinpayra
CaKTayfa KoHe 6ocaTyfa apHanfaH. CKI cakTay apkaicbicbl 50 m* eki pesepByapia Ky3ere acblpblnabl.
Kormara KP CT 1663-2007 «CyibITbinfaH OTbIHAbI KBMIPCYTEKTI ra3gap. TexHukanbik waptrap» CKI kene-
Ai. KeHiwke rasgpl xetkizy CKI Tacbimangay ywiH MamaHAaHAbIPbINFAH aBTOKONIKNEH (CblbIMAbINbIFbI
20-30 m* aBTOUMCTEPHANAPMEH) KeTKi3ineai. KoMMaHbIH KYMbIC PEXMMI Kbl 6ObI, TOYNIK BOMbI.

O6bekTige Kobana KesmenreH XabAblK eKe CbIHAKTaH aHe KelleHAi CbiHaKTaH KeWiH OHbl Kabbis-
[ay Typanbl akTinepre camkec menwepae benrineHreH.

TypkicTaH o06nbicbiHbIH, Co3aK ayaaHbiHAA oOpHanackaH «KapaTay» MLIC KeHiwiHiH cy XKblAbITy Ka-
3aHAbIKTApblH AM3eb OTbIHbIHAH CYMbITbIIFAH Tra3fa aybiCTbipa OTbIpbin, «Kapartay» KeHiwWwiHiH BaxTa-
NbIK KEHTIHIH Ka3aHAblK KOHAbIPFbINAPbIH TEXHUKANbIK KalTa XapaKTaHAbIPY NakganaHyfa KabblagaHab!.

AdepHoe obwiecmeo KazaxcmaHa
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TEXHUYECKOE NEPEBOOPYEHUE
KOTE/IbHbIX YCTAHOBOK PYAHUKA
«KAPATAY» CNEPEBOAOM
BOZIOTPEWHbIX KOT/IOB
C AU3ENBHOTO TONNNBA
HA CKUMEHHbIN TA3

balicanbekos A.T.
TOO «Kapatay», KasaxctaH

O6beKTOM MCCNef0BAHUA ABNAIOTCA CHUMKEHHbIN
yrnesogopoaHbi ras (CYr) u ausenbHoe TONAMUBO C
TOYKM 3PEHMA UCMONb30BAHMA UX B KaYecTBe TONAK-
Ba 414 KOTE/IbHbIX.

Llenb paboTbl — cpaBHEHMe 3TMUX BMA0B TOMAMBA
C TEXHMYECKOro, 3KONOTMYECKOr0 M 3IKOHOMMUYeC-
KOro acnekTos.

B npouecce nccnepoBaHnA npoBeaeHbl CpaBHEHMA
ncnonb3osanua CYI n au3enbHOro TonavBa B pPasnny-
HbIX KNMMATUYECKMX YCNOBUAX NPUMEHUTENBHO U Npu-
MeHUTeNbHO K ycnosuam TOO «KapaTtay».

MpuBeaeHbl METOAbI NOAX0Aa NO BbI6OPY Kak camo-
ro TONAWBA, TaK U 060PyA0BaHNUA ANA €T0 UCMO/b30Ba-
HWA, NPMBEAEHA METOAMKA ONpeaeeHna IK0N0ro-3Ko-
HOMMYECKMX PACYETOB C LIENbI0 CHUXKEHWUA JKoNornye-
CKOW Harpy3Ku 3arpA3HALLMX BELLECTB B aTMOChEpY.

MpoBeaeH aHann3 paboTbl BCEX KOTENbHbIX YCTa-
HOBOK, paboTatowmx B TOO «KapaTay» Ha BCex y4acT-
Kax NPOM3BOACTBEHHOM 30HbI M 30HbI BaXTOBOTO Na-
reps (obwexnTne, KOTTeAXM, TOCTUHUYHO-ObITOBOIO
¥ CNOPTUBHOTO KOMMNNEKCOB).

Mpoun3BeaeHbl YKPYNHEHHbIE pacyeTbl Bbi6POCOB
B_OKPY}KalOLWYI0 Cpeay 3arpA3HAOLWMX BELWeCTB npu
MC_I'IO:_l‘-QI-_:?.;rQE_Z-JLEﬂM TOr0O WY MH(?I'O BMAOB TON/INBA.

TECHNICAL RE-EQUIPMENT
OF BOILER INSTALLATIONS
OF THE KARATAU MINE WITH
THE TRANSFER OF HOT WATER
BOILERS FROM DIESEL FUEL
TO LIQUEFIED GAS

A.T. Baisalbekov
Karatau LLP, Kazakhstan

The object of the study is liquefied petroleum
gas (LPG) and diesel fuel from the point of view of
their use as fuel for boiler houses.

The purpose of the work is to compare these
types of fuels with technical, environmental and
economic aspects.

In the process of research, comparisons were
made between the use of LPG and diesel fuel in
various climatic conditions and in relation to the
conditions of Karatau LLP.

The methods of the approach to the choice
of both the fuel itself and the equipment for its
use are given, the methodology for determining
ecological and economic calculations in order
to reduce the environmental load of pollu-
tants into the atmosphere is given.

The analysis of the operation of all boiler
installations operating in Karatau LLP in all sections
of the production zone and the shift camp zone
(dormitories, cottages, hotel and sports comple-
xes) was carried out.

Enlarged calculations of emissions of pollutants
into the environment when using a particular ty-
pe of fuel have been made._

WWW.NUCLEAR.KZ

MpoBeaeT YKPYNHEHHbIN 3KOHOMMUYECKMIN pacyeT
3atpat TOO «Kapatay» (no npenocTaBNeHHbIM AaH-
HbIM) U 3KOHOMMYECKUI 3PDEKT Npu nepesoae pa-
00Tbl CYLLECTBYHOLLETO KOTENILHOTO 060PYA0BAHNA Ha
CUMKEHHbIA YrNeBOAOPOAHbIA a3 B3aMeH AW3eNb-
HOMy TOonAMBY. [TOACYMTAH CPOK OKynaemocTu npo-
eKTHbIX 3aTpat u CMP peanusauumn npoekta nepeso-
[la KOTENbHbIX C AN3enbHOro Tonamea Ha CYT.

MepcnekTnBa pa3BMTMA HaNPaBAEHMA NO yayylie-
HUI0 SKOHOMMYECKMX M IKONOTUYECKUX MOKa3aTesew
TEXHONOTMYECKMX MPOLLECCOB B IHEpreTMke TeCHO
CBA3aHa C rasudukaumeir. MosblleHNe MCNONb30BaA-
HWA TeNN03HEPreTMYeCcKkX 06 BEKTOB, COOTBETCTBYIO-
WKX pALYy NoKasaTesnen, TaKUX Kak IKOHOMUYHOCTD,
HafleXXHOCTb B 3KCM/yaTalWM, COOTBETCTBYIOLLMIA
YPOBEHb 3KO/NIOTMYECKMUX MOKa3aTenen, no3BOAUT
pewunTb pag npobnem, cBA3aHHbLIX C rasudukaunen
M yNyyYLWeHWem TeNN03HEPreTUYeCKoro.

JKON0r0-3KOHOMMYECKME aACMEKTbl NPUMEHEHMS
CXKaTOro NPMpPOAHOro rasa.

He ncnonb3oBaHHble MO NPAMOMY Ha3HAYeHWHO
NPUPOAHbIE Pecypcbl M NPOAYKTbl MX nepepaboTku
PaHO MAM NO3AHO MOMNAZAT B OKPYHKAIOLWYIO Cpeay
M CTAHOBATCA OTXO4AMM U 3arPAHUTENAMM.

OueBMAHO, YTO IKOHOMHOE U paLMOHaNbHOE pac-
XO40BaHWE PEeCYpPCcoB NPUBOAUT K YNYYLIEHUIO 3KO-
norunyeckom o6cTaHOBKM M HaobopoT. Bece ckazaHHOE
B MOJIHOW Mepe OTHOCUTCA U K Yr1eBOLOPOAHbIM TO-
NAnBam, BKAOYaA razoobpasHoe ropoyee.

fa3006pa3Hoe roptoyee MUCNONb3YeTCA C Cepeau-
Hbl XIX BeKa, HO B KayecTse Ton/auBa ANA aBTOMO-
OWNbHLIX ABWraTener — AUWb Nocne paspaboTku
YCTPOMCTB, MO3BO/ANOWMX Peasn30BaTb NPOLECCH
TONNMBONOAFOTOBKM U CXUTaHWUA. Pa3BuTue TeXHO-
NOTUA MPUMeEHeHMA ra3o00bpasHOro Tonauea nNpu-
XOAMNOCb HA MepuoAbl OCTPOM HEXBATKM MKUAKMX
HedTAHbIX FOPKOYMX, HAaNpUMep B YCNOBUAX 3Hep-

ol SNEPHOE
3 r@j OBLIECTBO
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The enlarged economic calculation of the costs
of Karatau LLP was carried out (according to
the data provided) and the economic effect
when transferring the operation of existing boiler
equipment to liquefied petroleum gas instead
of diesel fuel. The payback period of project
costs and Construction and installation works
for the project of transferring boiler houses from
diesel fuel to LPG has been calculated.

The prospect of developing a direction to
improve the economic and environmental
performance of technological processes in the
energy sector is closely related to gasification.
Increasing the use of thermal power facilities
corresponding to a number of indicators,
such as efficiency, reliability in operation, the
appropriate level of environmental indicators,
will solve a number of problems related
to gasification and improvement of thermal po-
wer.

Ecological and economic aspects of the use of
compressed natural gas.

Natural resources not used for their intended
purpose and products of their processing sooner
or later get into the environment and become
waste and pollutants.

It is obvious that economical and rational use
of resources leads to improvement of ecolo-
gical situation and vice versa. All of the above
fully applies to hydrocarbon fuels, including ga-
seous fuel.

Gaseous fuel has been used since the middle
of the XIX century, but as fuel for automobile
engines — only after the development of de-
vices that allow the implementation of fuel
preparation and combustion processes. The
development of technologies for the use of gase-

€207 (29-19) T-TaN
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retmyeckoro Kpmsmuca 1930-x rogos u BO Bpems
BTopoi MMpoBOWA BOMHBI.

Tak, BenukobpuTaHMA NPaKTUYECKM HE UMEET NpK-
POAHbIX HEPTAHBIX UCTOYHMKOB, UMEHHO MO3TOMY BO
Bpemsa BTopoit MMpoBOI BOWHbLI Npu aeduuute beH-
3MHOB NOYTM BECb €€ TPAHCNOPT Obln NepeBeseH Ha
MPUPOLHbLIN a3, 3aMacos KOTOPOro B CTpaHe AoCTa-
TOYHO MHOro. [paBaa, N0 OKOHYaHUM BOMHbI OT Mac-
COBOrO ero Ucnonb3oBaHMA B bpuTaHuu oTKasanuce.
370 6bIN0 BbI3BAHO BbICOKMMM 3aTpaTaMm Ha IKCnAy-
aTaLMio U PEMOHT ra3oBOro aBTomobunbHoro obopy-
[l0BaHWA, HEYA0H6CTBOM TPAHCMOPTUPOBKM M PALOM
APYr1X 3KCNAyaTaLMOHHbIX 0COBeHHOCTEN.

CXKUKEHHbIW yrneBoaopoaHbiin ra3 (CYl) wupoko
ncnonb3yetca 3a pybeom B KauyecTBe pe3epBHOro
TONAMBA ANA KOTENbHbIX, PaboTaloWMX Ha APYrux
Buaax Tonnmea. Mpeumywectea CYI nepeg Taknmu
TPAAULMOHHBIMM UCTOYHUKAMM NUTAHUA, KaK Yronb,
AV3enbHOEe TONANBO MAM MA3yT, CAENANN €0 UCNONb-
30BaHMeE TUNOBbLIM PeLeHNneM NPU NOUCKE anbTepHa-
TUBHOrO TON/IMBA BO MHOTUX PAa3BUTbLIX CTPAHaX.

Mcnonb3osatb CY[ BbirogHee M 3KOHOMUYHEE,
4em MasyTbl MAM AWU3TONAMBA: BO-NEPBbIX, HUXKE
CaMa LeHa CXWKEHHOro YrneBog4opOAHOro rasa;
BO-BTOPbIX, MEHbLUE 3KCNAyaTaLMOHHbIe Pacxoapbl,
TaK Kak napk xpaHeHua CYl 3umoi He HyKpaaeTtca B
oborpese. [epexos ¢, 4ONYCTUM, LU3€/bHOMO TONN-
Ba Ha cMecb Bo3ayxa v naposoi ¢a3sbl CYI npu uc-
NONb30BAHMMN CMELMNANbHBIX CMECUTENbHbIX CUCTEM,
YHMBEPCANbHbIX TOPENOK MPOUCXOAUT MIHOBEHHO
M NPAKTUYECKM He3aMeTHO Ana notpebutena. Kpo-
me Toro, CYI 3HaYMTeNbHO 3KONOTMYHEE APYIUX BU-
A0B TonAnea. HemanosaxHbim B ycnosuax CHI n PK
B YAaCTHOCTM ABAAETCA U TOT ¢akT, Yto CYI CNOoXHO
YKpacTb.

Moyemy e, HECMOTPA Ha pPAL ABHbIX Npenmy-
wecrts, ucnonb3oBaHne CYI B PK He HaxoAuT wWu-
POKOro npumeHeHna? OAHUM M3 NABHbIX 06bBAC-
HEHMIN 3TOro daKTa ABNAETCA HELOCTATOK MPAKTUKK
NPUMEHEHUA CMeCUTeNbHbIX cMCTeM. HecmoTpa Ha
[0CTaTOMHO 60/1blIOE KOAMYECTBO TEOPETUYECKOM
MHPOpPMaLMK 0 cmecuTenbHOM 0bopyaoBaHuMK (B co-
BETCKMX M POCCUIACKMX y4ebHMKaX No Tenao- 1 rasoc-
HabXeHMI0 MOXKHO HAalTK NoApPO6HOE ONUCaHMA ero
NPUHLMNOB PaboTbl), B COBETCKOE BPEMS OHO Mpak-
TUYECKU He BbIMYCKaNoChb U, COOTBETCTBEHHO, He UC-
noab30BaNoCh.

B nocnesHwue roapl, Kak ynoMMHaeTca B cTaTbe 3y6-
kosa C.B. n Kapsakuna E.A. anq xypHana «[a3 Poccumny,
rpynnoi KomnaHuin «lasoBuK» 6blN0 CNPOEKTMPOBaA-
HO, MOCTPOEHO M 3anyleHo B 3KcnayaTauuio bonee
20 KpynHbix 06beKTOB, B KOTOPbIX CYI NpumeHseTcA B
KauecTBe pe3epBHOro tonamea. Cpegy 3TUX NPOEKTOB
- pe3epBHbI UCTOYHMK ra3ocHabkeHne dakena Onum-
nuickoro orHa Ha Onumnuage B Coun-2014 (pesep-

ous fuels occurred during periods of acute
shortage of liquid petroleum fuels, for example,
during the energy crisis of the 1930’s and du-
ring World War II.

Thus, Great Britain practically has no natural
oil sources, which is why during World War Il
with a shortage of gasoline, almost all of its
transport was switched to natural gas, of which
there are quite a lot of reserves in the country.
However, after the end of the war, its mass use
in Britain was abandoned. This was caused by
the high costs of operation and repair of gas
automotive equipment, the inconvenience of
transportation and a number of other operatio-
nal features.

Liquefied petroleum gas (LPG) is widely used
abroad as a reserve fuel for boiler houses run-
ning on other types of fuel. The advantages of
LPG over such traditional power sources as coal,
diesel fuel or fuel oil have made its use a stan-
dard solution in the search for alternative fuels
in many developed countries.

It is more profitable and more economical
to use LPG than fuel oil or diesel fuel: firstly,
the price of liquefied petroleum gas is lower;
secondly, operating costs are lower, since the
LPG storage park does not need heating in
winter. The transition from, for example, diesel
fuel to a mixture of air and the vapour phase
of LPG when using special mixing systems,
universal burners occurs instantly and almost
imperceptibly for the consumer. In addition,
LPG is much more environmentally friendly
than other fuels. Important in the conditions
of the CIS and the Republic of Kazakhstan in
particular is the fact that LPG is difficult to
steal.

Why, despite a number of obvious advan-
tages, the use of LPG in the Republic of
Kazakhstan is not widely used? One of the
main explanations for this fact is the lack of
practice of using mixing systems. Despite a
fairly large amount of theoretical information
about mixing equipment (in Soviet and Russian
textbooks on heat and gas supply, you can
find detailed descriptions of its principles of
operation), in Soviet times it was practically
not produced and, accordingly, was not used.

In recent years, as mentioned in the article
by Zubkov S.V. and Karyakina E.A. for the maga-
zine “Gas of Russia”, the Gazovik group of
companies has designed, built and put into
operation more than 20 large facilities in which
LPG is used as a reserve fuel. Among these
projects are a reserve source of gas supply
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BYapHbIi mapk xpaHeHua CYI V = 400 m3, cmecutenb-
Has cMCTemMa MoLlLHocTbio 2 830 m3/u no npupogHOMy
rasy), PeKOHCTPYKLMA CUCTEMbI TEMAOCHAOXKEHMA no-
cenka Hecsetan-NPIC 1 yeTbipe MUKpPOpanoHa r. Kpac-
Hbli CynuH PocToBCKOW 06nacTv (KoTenbHas MoLL-
HocTbto 19,3 MBT, pe3epByapHbil NapK XpaHeHWA
CYI V=225Mm3, cmecuTenbHas CUCTEMA MOLLHOCTbIO
708 m3/4 no nponaHy) v Ap. IKOHOMMKa 3aTpaT Ha CTPO-
WTENbCTBO M 3KCMJ/IyaTaLMio MO3BONAET YBUAETb nep-
CMeKTMBHOCTb NpumeHeHuna CYT B Poccun.

CTOUT ynoMAHYTb AEWCTBYHOLLYIO HA CErOAHALIHWUN
MOMEHT HOPMATUBHYO 6a3y.

Pe3epBHOe TOMAMBO ANA KOTENbHbIX NMpefHasHa-
YEHO ANA MCMNONb30BAHMA MPU OrpaHUYEHUU UK
OTCYTCTBMM TOTO UM MHOTO TOMAMBA B TEYEHUE AN-
TENbHOr0 Nepuoaa BPEMEHM, YTO CBA3AHO C CE30H-
HOM HEPaBHOMEPHOCTbIO NOCTAaBOK BO BPEMSA MUKO-
BbIX Harpy3okK, octaHoBok HIM3 Ha MMP.

CornacHo CH PK 4.02-05-2013 «KoTenbHble ycTa-
HOBKM», BUAbI OCHOBHOTO, PE3ePBHOI0 M aBapMiMHO-
ro TONAMBA, a TaKXe HeobXoAMMOCTb pPe3epBHOro
WAW aBapUMHOrO TOMAMBA ANA KOTENbHbIX YCTaHaB-
JIMBAOTCA C YY4ETOM KaTeropuu KOTeNbHOW, Mcxoas
M3 MECTHbIX YCII0BMIN 3KCM/yaTauMM U No cornaco-
BaHMIO C TON/IMBOCHAOKAKOWMMM OpPraHn3aLUaMu.

Ha camom fene pe3epsupoBaHue Tonamnea npume-
HAeTcA 0bblYHO He Be3ae, rMaBHbIM 00pa3om, B Ko-
TeNbHbIX 06bEKTOB COCOObIMM TPEOOBAHNAMM HOPMa-
TUBOB M CaHWTAPHbIX NPABWUA K CUCTEMAM OTOMN/IEHNUSA
M TopAYero BOLOCHAOXKEHUA, TaKUX KaK LWKOAbI, 60/1b-
HULbI, LOWKONbHbIE YYPEKAEHNA U T.4.

Hanbonee yacto B KayecTBe pe3epBHOro TOMAMBA
NPUMEHAKTCA XKUAKME YrNeBOAOPOAbl (MasyT, Au-
3e/IbHOE TOMAMBO), CHUMKEHHble YINeBOAOPOAHbIE
rasbl, CamblM pPeaKnM ABNAETCA NPUMeEHeHue TBep-
A0ro TONAMBA: KaMeHHoro yraa, Topda, Apo.. Pac-
CMOTPUM KOHUenuuto npumeHeHusa CYI B cpaBHEHUM
C Hanbonee 4acTo NPUMEHAEMbIM AW3.TOMNUBOM.

B KoTenbHbIX 60/bLWONK MOLWHOCTU U C BOAbLIMM
aBAPUIHbIM 3aMacoM XpaHWAWULLE AW3ENbHOro TO-
NAVBa yCTPanBaeTCA B CNeLMaNbHbIX NOA3EMHbIX UV
Ha3eMHbIX emKoCTAX. K ropesikam TonanBo nojaetcs
C MOMOLLbIO HACOCOB. B Ha3eMHbIX EMKOCTAX 4acTo
NPUCYTCTBYIOT HarpeBaTe/IbHble 31eMEHTbI ANA NOAOT-
peBa TOM/AMBA B XON0LHOE BPeMA roga. B KoTenbHbIx
HebONbLIOW MOWHOCTU BaK ANA XPaHEHWUA TOM/MBA
06bI4HO MOHTMPYETCA B AOMNONHUTENbHOM OTCEKE,
M301MPOBAHHOM OT OCHOBHOTO.

B KoTenbHbIX yCTaHOBKaX, ucnonb3ytowmx CYT, em-
KOCTU A/1A XPAHEHMA TOMAMBA PACMONONKEHbI HUXKE
YPOBHA MOBEPXHOCTU 3eman. ObA3aTeNbHbIMK 3ne-
MeHTamMu 060py0BaHMA KOTENBbHOW B CIy4Yae MCNOb-
30BaHMA CYI ABnAlOTCA TexHonornyeckas 06BA3Ka
€MKOCTeW, HaCoCHaA rpynna, UCMapuTenbHasa U cme-
CUTEeNbHAA CUCTEMbI, YacTO 06beaUHEHHbIE B OAMH
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for the Olympic flame torch at the Sochi 2014
Olympics (LPG storage tank park V = 400 m3,
mixing system with a capacity of 2830 m?/h
for natural gas), reconstruction of the heat
supply system of the village of Nesvetai-GRES
and four residential districts of Krasny Sulin
city, Rostov region (boiler house with a
capacity of 19.3 MW, LPG storage tank park
V =225 m?, mixing system with a capacity of
708 m3/h for propane), etc. The economics
of construction and operation costs allows
us to see the prospects for the use of LPG in
Russia.

It is worth mentioning the current regulatory
framework.

The reserve fuel for boiler houses is intended
for use when one or another fuel is limited
or absent for a long period of time, which
is due to seasonal unevenness of supplies
during peak loads, shutdowns of the refinery
for scheduled preventive maintenance.

According to the Building Regulations of
the Republic of Kazakhstan 4.02-05-2013 “Boiler
installations”, types of main, reserve and emer-
gency fuel, as well as the need for reserve or
emergency fuel for boiler houses are estab-
lished taking into account the boiler room
category, based on local operating conditions
and in agreement with fuel supply organiza-
tions.

In fact, fuel reservation is usually not used
everywhere, mainly in boiler rooms of facilities
with special requirements of regulations and
sanitary rules for heating and hot water systems,
such as schools, hospitals, preschools, etc.

Liquid hydrocarbons (fuel oil, diesel fuel),
liguefied petroleum gases are most often
used as a reserve fuel, the rarest is the use of
solid fuels: coal, peat, firewood. Let’s consider
the concept of using LPG in comparison with
the most commonly used diesel fuel.

In boiler houses of high capacity and with a
large emergency reserve, diesel fuel storage
is arranged in special underground or ground
tanks. Fuel is supplied to the burners using
pumps. Ground tanks often have heating ele-
ments for heating fuel in the cold season. In
low-power boiler houses, the fuel storage tank
is usually installed in an additional compart-
ment isolated from the main one.

In boiler installations using LPG, fuel storage
tanks are located below ground level. Compulsory
elements of the boiler house equipment in the
case of using LPG are technological strapping of
tanks, pumping group, evaporative and mixing
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6nok. Maposas ¢pasa CYI K ropeskam KOTenbHOM Noaa-

eTCA N0 TEPMOU30/IMPOBAHHbLIM TPYDONPOBOAAM.
PaccmoTpum gusenbHoe Tonameo u CYI ¢ Tou-

KM 3peHns obbema M CTOMMOCTM CYTOYHOTO Mno-

systems, often combined into one unit. The
steam phase of LPG is supplied to the boiler
house burners via a thermally insulated pipe-
line.

Puc 1. Cxema KomenbHoli ¢ pe3epsHbim du3esbHbIM MOnaUgom
Fig. 1 Diagram of a boiler house with reserve diesel fuel

TpebneHna Npu MaKCMManbHOM 3arpy3ke KOTI0B B
pacyete Ha 1 MBT, ycnoBHO npuHAB paBHbimu KM/
KOTN0B, CTOMMOCTb 000pyAO0BaHMA, MOHTAXa W
9KCMAyaTaLMM KOTENbHbIX OAMHAKOBOM MOLLHOCTH
C pesepsom B Buae anstonaumea u CYI. B kauectse

Let’s consider diesel fuel and LPG from the point
of view of the volume and cost of daily consumption
at maximum boiler load per 1 MW, conditionally
assuming equal boiler efficiency, the cost of
equipment, installation and operation of boilers

Puc. 2 Cxema KomenbHoli ¢ pe3epgom monausea CYI
Fig. 2 Diagram of a boiler room with a reserve of LPG fuel

CYl bypem paccmatpuBaTb nponaH-b6yTaHOBYHO
cmecb Mapku MNBT ¢ coaepkaHnem nponaHa He 6o-
nee 60% no rOCT 52087.

CywiecTByeT HECKONIbKO NOAXOA0B U METOA0B 3KO-
HOMWYECKOM WM 3IKONOTUYECKOW OLEHKM nepexoaa
KOTeNbHbIX C AM3enbHoro Tonamea Ha CYI, KoTopble
BK/ILOYAIOT B cebA MCXOAHble AaHHble MO KayecTsy

of the same capacity with a reserve in the form of
diesel fuel and LPG. As LPG we will consider propane-
butane mixture of PBT grade with propane content
not more than 60% according to GOST 52087.

There are several approaches and methods
of economic and environmental assessment of
the transition of boiler houses from diesel fuel

AdepHoe obwiecmeo KazaxcmaHa
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TONAWBA, CTOMMOCTHbIE XapPaKTEPUCTUKM TONAUBA,
KMA koThoarperaTos 1 T.4. Ana npumepa npusesem
OLVH U3 HUX:

CyToyHoe noTpebneHne TON/AMBa PacCYMTbiBa-
eTca no cnepywowen popmyne:

_ B,-24
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to LPG, which include initial data on fuel quality,
cost characteristics of fuel, efficiency of boilers,
etc. For example, here is one of them:

The daily fuel consumption is calculated accor-
ding to the following formula:

, roe / where (1)

V_ — cyTouHblit 06bem notpebneHusa Tonamea / daily volume of fuel consumption (n; m3/ I; m3);

m.c.

P — HOMMHaNbHaA MOWHOCTb KoTenbHo / rated power of the boiler room (kBT / kW);
KA, — koadpduumeHt nonesHoro aeiictena kotnos / efficiency coefficient of boilers;
Q, - yaenbHaa TenoTa CropaHuA TONAMBA Ha pacueTHylo eanHuuy / specific heat of combustion of fuel

per unit of account (n; m® / [; m3).

Mpu KN4k = 0,95, yoenbHoW TennoTe cropa-
Hua austonamsa 11,9 kBT/n, yaenbHoW TennoTte
cropaHua cmecu CYT pasHoi 12,5 KBT/kr, coot-
HoWeHun «macca/obbem» 1,76 (KoadouumeHT
nnotHoctn CYI mapku MBT = 0,568, Temnepary-
pa = 02C) nonyyaem pesynbTaTtbl, NPUBEAEHHbIE B
TabauLe HUXKE B YCNOBHbIX €4NHULAX.

With an efficiency coefficient of boilers of 0.95,
a specific heat of combustion of diesel fuel of
11.9 kW/I, a specific heat of combustion of a LPG
mixture equal to 12.5 kW/kg, a mass/volume ratio
of 1.76 (the density coefficient of LPG of PBT gra-
de = 0.568, T = 02C), we obtain the results given in
the table below in conventional units.

Bua Tonamea V1.c.,
Type of fuel n/l

CpepHepblHOYHAA ONTOBasA
CTOMMOCTb, y.e./n —
Average market wholesale value, c.u./l | Cost of fuel consumption, c.u./day

CroumocTb notpebneHus
TONNMBA, Yy.e./cyT -

[n3senbHoe TONAUBO

Diesel fuel 2123 31,61

67 106,50

CYI/ LPG 3557 11,10

39 483,00

[laHHble Tabanubl rOBOPAT O TOM, YTO NPMU paBs-
HblX yCNnoBMAX ncnonb3osaHue CYl B KayecTse TO-
NAMBa KOTe/NbHOW BbirogHee B 1,7 pas, nyem 60/b-
we obbem Mcnonb30BaHMA TONAMBA, TEM Bbllle
9KOHOMMA. MpK 3TOM He Yy4YMTbIBAETCA CTOMMOCTb
noaorpeBa eMKOCTeN C 3aMacom AWU3eNbHOro To-
NAMBa, KOTOpas MOXeT ObiTb BECbMa BbICOKOWA.
Bnpouem, B xonogHoe BpemsA yYalle BCEro TaKOW
NnoAOrpeB BOBCE HE OCYWECTBAAETCA, M3-3a Yero
3anycK pe3epBHOW CMCTEMbI NMUTAHWUA B XON04HOE
BpeMA GaKTUYECKM HEBO3MOMKEH.

Kpome ueHbl, CYI obnagaet n pagom apyrux npe-
MMYLLECTB B CPAaBHEHWUWU C AW3E/bHBIM TOMANBOM.

Kpome TOro, B CpaBHEHUM C AU3E€NbHbIM TOMAU-
Bom CYI umeert pag Apyrux npenmyLLecTs:

o Xnakaa ¢asa CYl, nmea Te e OCHOBHble Ou-
3MYeCcKne CBOWCTBA KMAKOCTU, YTO WU AU3TONAU-
BO, TEM HE MEHee He NOABEPNKEHA CYLLECTBEH-
HOMY MOBbIWEHNIO BA3KOCTU B YCOBUAX HU3KUX
TemnepaTtyp (4TO HEraTMBHO CKa3blBAETCA Ha
TPAHCNOPTUPOBKE AM3TOMNAMBA OT BHELIHEro
XPaHUAWLLA K TOPEeNKaM), TaK Kak B KOTENbHYO
nogaetca ee naposas ¢pasa;

These tables indicate that, under equal condi-
tions, the use of LPG as a boiler fuel is 1.7
times more profitable, and the greater the
amount of fuel used, the higher the savings. This
does not take into account the cost of heating
tanks with a reserve of diesel fuel, which
can be very high. However, in cold weather,
most often such heating is not carried out
at all, which is why starting a reserve power
supply system in cold weather is actually impos-
sible.

In addition to price, LPG has a number of other
advantages compared to diesel fuel.

In addition, LPG has a number of other advan-
tages compared to diesel fuel:

o the liquid phase of LPG, having the same
basic physical properties of the liquid as diesel
fuel, however, is not subject to a significant
increase in viscosity at low temperatures
(which negatively affects the transportation of
diesel fuel from outside;

o the possibility of automatic transition from
the main fuel to the reserve fuel is provided,

nsk_kz_1993 ¥ nskassociation1993

€207 (29-19) T-TaN




3

o
o
o
~
N
%
-
O}
&
-
ol
2

AOEPHOE

WWW.NUCLEAR.KZ

r@p

OBLLUECTBO
6‘.4

KA3AXCTAHA

o obecneynBaeTcs BO3MOXHOCTb aBTOMaTMye-
CKOTO Nepexofa C OCHOBHOTrO TOM/MBA Ha pe-
3epBHOe, OTCYTCTBYeT HeobXoAMMOCTb Npu-
MeHeHua 6onee AOPOTMX KOMOWHMPOBAHHbIX
ropesnok B KOTAax 418 BO3MOKHOCTU CHKUraHUA
KaK ra3oobpasHoro, Tak XuAKoro TonaumBea;

o YMEHbLIAETCA CTOMMOCTb CTPOMUTENbCTBA MO-
AyNsA 33 CYET OTCYTCTBMA BCMOMOraTe/IbHOrO Mo-
MeLleHna (4To ObiBaeT HeobxogMmMo B Cayyae
Pa3MELLEHNA EMKOCTEN XpaHeHWs AMU3TONAMBA
BHYTPM NOMELLEHMA KOTE/IbHOM).

He ctouT TakKe 3abbiBaTb U Mpo 3KonorMto. Cxu-
raHWe AM3eNbHOro TOMAMBA B/EYeT 33 CoboW Heco-
“3mepumo 6onblume BbIOPOCHI CaXku, OKUCIOB CEPbI U
OKMCNOB a30Ta, Hexenn cKuraHme CYT.

TaK¥Ke HYXHO Y4WTbIBATb, K COXANEHWIO, TUMMWY-
Hyto ana CHI cuTyaumio ¢ BOPOBCTBOM CONAPKK. [us-
TONNMBO CMUCLIBAETCA W NPOAAETCA, A BbIPyYEHHbIE
[EeHbIM — NPUCBANBAOTCA. YKpPaACTb U peann3oBaTb Ha
yepHoM pbiHKe CYT 3HaUNTEeNbHO COXKHee.

He meHee BaHbIM ABNAETCA ACMEKT, CBA3AHHbIN C
BO3MOMXHOCTbIO 60/1€€e paLLMOHANbHOTO YNPaBAEHNA Nn-
MWUTamu noTpebneHuns cetesoro npupogHoro rasa. CYr
nossonsaet bonee rMbKO NPUMEHATb B TEYEHME OTOMM-
TeNbHOrO Nep1osa Tak Ha3blBaeMytd «BPOHIO ra3onoT-
pebneHna», To ecTb MUHUMANbHLIA 06bem noTpebne-
HUA rasa, Heobxoaumbll gna 6GesaBapuiMHOM PaboTbI
TEXHO/IOMMYECKOro 060PYAOBaHMA, NPU YCIOBUM MaKCH-
MaJIbHOTO UCMO/Ib30BaHUA PE3EPBHbIX BAOB TOM/IMBA.

Hanbonee nepcnektmsHbiM npumeHeHne CYI B Ka-
yecTBe pe3epBa BUAMTCA B CEAYIOLLMX CYYanX:

o MPU MOAEPHM3ALMM CYLLECTBYIOLMX KOTENbHbIX
KOMMYHa/IbHO-ObITOBbIX OOBEKTOB ANA CO34aHMA
PE3EPBHOrO UM aBapPUItHOTO 3anaca TON/IMBa;

o MPU CTPOMTENLCTBE HOBbIX OOBEKTOB B YC/I0BMUAX
OrPaHUYEHHbIX IMMUTOB Ha NPUPOAHDINA ra3, a Tak-
K€ NPW rapaHTMPOBAHHOW NEepCcneKTMBe PocTa no-
TpebneHus Tenna u ropsayer Bogpl B byayLiem.

YCTOMYMBOE MOBBIWEHWE LiEH Ha KUAKME YINeBoaO-
POAbl HAa BHYTPEHHEM PbIHKE, MX 3aBUCUMOCTb OT CUTY-
aLMM Ha MMPOBbIX TOPrOBbIX NIOLWAZAKAX, A TaKKe Npo-
rHo3mpyembli K 2020 roay ABYKPATHbIV NO OTHOLLEHWIO
K CErogHALIHEMY AHIO POCT PbiHKa BHYTPEHHEro noTpe-
BneHna genaroT KoHuenumio npumeHeHna CYT B Kave-
CTBE pPe3epBHOro TON/MBa Hanbonee NepcnekTUBHOM.

B nepsyto oyepeap, *Kuakaa ¢paza CY npu cxoxmx ¢
AM3eNbHbIM TONAMBOM (U3NYECKMX CBOWCTBAX B YCNO-
BMAX HU3KMX TEMMNEPATYP HE CTAHOBMUTCA Honee BA3KOK,
TaK KaK B KOTe/IbHYt0 NOAaeTca eé naposas ¢pasa.

Bo-BTOpbIX, KaK yKe ynoM1Hanacb, bnarogapa naeH-
TUYHOCTU CBOWCTB TOM/IMB, 0BECMEeYnNBAETCA BO3MOXK-
HOCTb aBTOMATUYECKOTO Mepexoja Ha pesepsHOe TO-
NAUBO C OCHOBHOTO.

there is no need to use more expensive combi-
ned burners in boilers for the possibility of
burning both gaseous and liquid fuel;

o the cost of module construction is reduced
due to the absence of auxiliary space (which
is necessary in case of placing diesel fuel
storage tanks inside the boiler room).

We should also not forget about ecology. The
combustion of diesel fuel entails disproportionately
large emissions of soot, sulfur oxides and nitrogen
oxides than the combustion of LPG.

It is also necessary to take into account,
unfortunately, the typical situation for the
CIS with the theft of diesel fuel. Diesel fuel is writ-
ten off and sold, and the proceeds are appro-
priated. It is much more difficult to steal and
sell LPG on the black market.

No less important is the aspect related to the
possibility of more rational management of the
limits of consumption of network natural gas.
LPG makes it possible to apply the so-called “gas
consumption armor” more flexibly during the
heating period, that is, the minimum volume
of gas consumption required for trouble-free
operation of technological equipment, provided
that reserve fuels are used to the maximum.

The most promising use of LPG as a reserve is
seen in the following cases:

o when upgrading existing boiler houses of muni-
cipal facilities to create a reserve or emergency
fuel supply;

o during the construction of new facilities in
conditions of limited limits on natural gas,
as well as with a guaranteed prospect of in-
creased con-sumption of heat and hot water in
the future.

The steady increase in prices for liquid hyd-
rocarbons on the domestic market, their de-
pendence on the situation on world trading
platforms, as well as the two-fold growth of
the domestic consumption market predicted by
2020 in relation to today make the concept of
using LPG as a reserve fuel the most promising.

First of all, the liquid phase of LPG with physical
properties similar to diesel fuel does not become
more viscous at low temperatures, because its
vapour phase is fed into the boiler house.

Secondly, as already mentioned, due to the iden-
tity of the properties of fuels, it is possible to au-
tomatically switch to reserve fuel from the main one.

Also, the use of expensive combined burners is
not required, as in the case when the possibility of
burning both gaseous and liquid fuels is needed.

AdepHoe obwiecmeo KazaxcmaHa
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TakKe He TpebyeTcA MCNONb30BaHME JOPOTUX KOM-
OMHMPOBAHHbLIX FOPENOK, KaK B CAyYae, KOraa HyXKHa
BO3MOXHOCTb CKWIAaHWMA KaK ra3oobpa3Horo, Tak w
¥MAKOro TON/IMBA.

3a Cc4éT oTCyTCTBMA HEOOXOAMMOCTM CTPOUTE/bCTBA
BCMOMOraTe/NIbHOr0 MOMELLEHUA YMEHbLUAEeTCA CTOU-
MOCTb MOZYNA KOTENIbHOM.

[m3eTonnnBo nNpu cropaHum BbibpacoiBaeT 60s1bLIOe
KONIMYECTBO OKMCA0B Cepbl U a30Ta, Caxku. pu cxura-
HuM SNG BpeaHbIX BellecTB B aTmochepy BblbpacbiBa-
eTCA KyAa MeHblLle, YTO AenaeT ero NpMMeHeHue Ha-
MHOro 6011e€e 3KONOrMYHbIM. YTO CHMMKAET BbINAaThl 3a
BbI6POCHI BPeAHbIX BELLECTB, NPUMEP PacyeTa HUXKeE:

PACYET 3KO/I0r0-3KOHOMMYECKMX NOKA3ATE/EN
UCNONb30OBAHUA CYT B KAYECTBE TOM/IUBA

Yiepb oT BO3AEICTBMA aTM.arpA3HEHWUI Ha COCTO-
AHWE OKpPYKatoLen cpesbl U SKOHOMUKM PETUOHOB, a
TaK*Ke OTAEe/IbHbIX NPUPOAONO0Ab30BaTENEN NPOABAAET-
CA B NOBbILWEHNM 3360N1EBAEMOCTU HACENEHUA, B HETa-
TUBHbIX NOCNEACTBUAX 3arPA3HEHNA BOAHDIX PECYPCOB M
MOYB aTM.BbINALEHUAMM, CHUMKEHUM YPOXKANHOCTM C/X
KYNbTYp, CHUXEHWUM BUONPOAYKTUBHOCTU MPUPOAHbIX
KOMMNEKCOB, NpeXAeBPEMEHHOM W3HOCE OCHOBHbIX
$OHA0B 1 MOKPLITUIA, BNEKYLLEM AO0MN.3aTPATbl Ha UX pe-
MOHT, a TaK¥e [10n.3aTpaTax Ha OYUCTKY TEPPUTOPUN,
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3 r@j OBLIECTBO

KA3AXCTAHA

Due to the absence of the need to build an
auxiliary space, the cost of the boiler house
module is reduced.

Diesel fuel during combustion emits a large
amount of sulfur and nitrogen oxides, soot.
When burning SNG, much less harmful substan-
ces are emitted into the atmosphere, which
makes its use much more environmental-
ly friendly. What reduces payments for emis-
sions of harmful substances, an example of calcu-
lation is below:

CALCULATION OF ECOLOGICAL AND ECONOMIC
INDICATORS OF THE USE OF LPG AS FUEL

The damage caused by the impact of atmo-
spheric pollution on the environment and
the economy of regions, as well as individual
nature users, is manifested in an increase in the
morbidity of the population, in the negative
consequences of of water and soil pollution by
atmospheric precipitation, a decrease in crop
yields, a decrease in the bio-productivity of
natural complexes, premature wear of fixed
assets and coatings, entailing additional costs
for their repair, as well as additional costs for

cleaning territories, washi;ig‘rlothes, etc.
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CTUPKY OAeXAbl U T.4.
MpenoTBPALLEHHbIM 3KONOTUYECKUI yLiepb OT Bbl-
OpocoB 3arpA3HAIOWMX BELWECTB B aTMOChepy npes-
cTaBnser cobov OLEHKY B [AEHEXHOM ¢opme BO3-
MOHbIX OTPULATENbHbIX NOCAEACTBUIA OT BbIOpPOCOB
3arpA3HAOWMX BELLECTB, KOTOPbIX B paccmaTpuBae-
MbIV NEPUOA BPEMEHM YAAN0Ch U3DeXaTb B pe3ynbTa-
Te AEeATeNbHOCTM NPUPOLOOXPAHHBIX OPraHoB, NpoBe-
[IEHWA KOMM/IEKCA BO3[YXOOXPaHHbIX MEPONPUATUA,
PEeasn3aLMmn NPUPOLOOXPAHHbIX MPOrPaMM.

YKpynHeHHan OLEHKa BEAWYMHbI MPeaoTBpaLLeH-
Horo ywepba oT BbI6POCOB 3arpA3HAOLWMX BELLECTB
B aTMOCepHbIM BO3AYX MOKET NPOBOAMUTLCA KaK A/1A
OAHOTr0 KPYMHOrO UCTOYHMKA UAW TPYNNbI OLLEHMBAE-
MbIX UCTOYHMKOB, TaK U AR PETMOHA B LLENOM.

MpK YKPYNHEHHbIX OLEHKaX NpPeaoTBPALLEHHOTO
ywepba (n1mMbo OuEHKe NPOrHO3MPYEMON BENUYMHBbI
NpeaoTBPALLEHHOrO yllepba) Ans TeppUTOPUM B LENOM
B KayecTBe OLEHMBAEMOW rpynmnbl UCTOYHUKOB MOTYT
PaccMaTpMBaTbCA BCE UCTOYHMKM B AAaHHOM ropoze,
PErMOHE, PAaCCMATPMBAEMbIE KaK eAMHbIN «NPUBEAEH-
HbI» WCTOYHUK. B 3TUx caydasx ans onpegeneHus
BE/MYMHBI NPeAOTBpPalLeHHOro yuepba npeanaraert-
CA UCNONb30BaTb YCPEAHEHHbIE PAaCYeTHble 3HAYEeHMs
9KOHOMMYECKOW OLEHKM ylepba Ha eanHMLY npuBe-
[EHHOM MacCbl aTM.arpAsHeHU (yaenbHble yuiep6sbl)
A9 OCHOBHbIX 3KOHOMUYECKMX painoHOoB PK.

NPUBEAEHHASA MACCA
3ArPA3HAIOLLMX BELLLECTB

OugeHKa BENNYMHBI IKONIOrO-IKOHOMUYECKOTO YLLEp-
0a OT 3arpA3HEHWA OKpY:KaloWen cpeapl NPOBOAMT-
cA no cneaytoulen popmyne:

The prevented environmental damage from
emissions of pollutants into the atmosphere
is an assessment in monetary form of possib-
le negative consequences from emissions of
pollutants, which in the period under conside-
ration were avoided as a result of the activi-
ties of environmental authorities, the imple-
mentation of a set of air protection measures, the
realization of environmental programs.

An enlarged assessment of the amount of
damage prevented from emissions of pollu-
tants into the atmospheric air can be carried
out both for one major source or a group of asses-
sed sources, and for the region as a whole.

With consolidated assessments of the pre-
vented damage (or an assessment of the predicted
magnitude of the prevented damage) for the
territory as a whole, all sources in a given city or
region, considered as a single “reduced” source,
can be considered as an assessed group of
sources. In these cases, to determine the amount
of damage prevented, it is proposed to use the
averaged calculated values of the economic
assessment of damage per unit of the reduced
mass of atmospheric pollution (specific damages)
for the main economic regions of the Republic of
Kazakhstan.

REDUCED MASS
OF POLLUTANTS

The assessment of the amount of ecological and
economic damage from environmental pollution is
carried out according to the following formula:

Y:Yya-IMn-K3 , rae / where (2)

Y ;= MoKasateib y/;enbHoro ywepba aTmochepHOMy BO3AYXY MAM BOLHBIM PeCypCam, HAHOCUMOTO eANHULEN
NPUBELEHHOW MacCbl 3arpA3HAOLLMX BELLECTB B paccmaTpuBaemom permoHe (Yya = 53,2 py6./yca.T. pervoHa)
/ an indicator of the specific damage to atmospheric air or water resources caused by a unit of the
reduced mass of pollutants in the region under consideration (Yya = 53.2 rub./cond.t. of the region);

K — koadduumeHT akonornueckoii cutyaumm (ana PK K = 1,6 ana atm.so3ayxa) / the coefficient of the
ecological situation (for the Republic of Kazakhstan K3 = 1.6 for atmospheric air);

M - npuseaeHHasa macca 3arpasHalowmx sewects, T. / the reduced mass of pollutants, t.

MpuBeAEHHAA Macca 3arpA3HAILWMX BELLECTB pac-
CYUMTbIBAETCA NO CiedytoLLei dopmyne:

The reduced mass of pollutants is calculated using
the following formula:

Y:Yya'_[lan‘Kai , rae / where (3)

m.— macca i-ro 3arpasHarollero sewectsa, T/ mass of i pollutant, t;

3l

k_— KO3pdULMEHT 3KON0r0-3KOHOMMUYECKO ONACHOCTU AN i-ro 3arpAsHaAtoLLero BellecTsa / the coefficient of

ecological and economic hazard for the i pollutant.

AdepHoe obujecmeo KaszaxcmaHa
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The calculation of the reduced mass of pollutants
is given in table 2.

Y, =53,2*0,3798499 * 3,6 * 1,6 = 581,991 Thic. p. / thousand rub.;

Y, =53,2*0,1486245 * 3,6 * 1,6 = 45,5433 Thic. p. / thousand rub.

MpeaoTBpaLLeHHbIN yuepb paccynTbiBaeTca No cie-
Ayowen popmyne:

The prevented damage is calculated according to
the following formula:

y =Y,~ VY, tae/where (4)

Y, — 3Konoro-3koHomu4eckmit yuiepb ao BrHeapeHms MOM / ecological and economic damage before
the implementation of environmental protection measures;
Y, = 0CTaTouHbI! 3KON0r0-3KOHOMMYecKmid yuiep6 / residual ecological and economic damage.

Y =581,991 - 45,5433 = 536,4477 Tbic. pyb. / thousand rub.

np

Ewe CYI TpyoHee peann3osaTb Ha YEPHOM PbIHKE,
Yyem [AM3.TOMMBO, TaK UYTO €ro NPUMEHEHWUE YMEHb-
LUUT XMLLEHMe TONAMBA HEA0OPOCOBECTHBIMM PAbOTHM-
KaMu, U, COOTBETCTBEHHO, YBEIMYUT IKOHOMMIO.

He meHee BaHbIM ABNAETCA aCMeKT, CBA3AHHbIN C
BO3MOMKHOCTbIO 60Nee paLMoHaNbHOTO YNPaBaeHNUA Nn-
MWUTamu noTpebneHunsa cetesoro npupogHoro rasa. CYr
nossonseT bonee rMOKO NPUMEHATb B TEYEHME OTONM-
TeNbHOrO NEePMOZA TaK Ha3biBaeMyHo «BPOHLO rasonoTpe-
BneHMA», TO ecTb MUHUMa/bHbIA 06bem noTpebneHus
rasa, Heobxoaumblii ana 6e3aBapuiiHOM PaboTbl TEXHO-
nornyeckoro 060pya0BaHUA, NPU YCI0BUM MAKCUMAb-
HOTO MCMNO/Ib30BaHMA PE3EPBHbIX BULOB TOM/IMBA

Hanbonee nepcnektnsHbIM npumeHeHue CYT byger:

o MPU MOAEPHU3ALMMN KOTEbHBIX KOMMYHaNbHO-Obl-
TOBbIX OOBEKTOB ANA CO3LaHMA PE3EPBHOMO WU
aBapMMHOro 3anaca TOn/MBa;

o MpPU CTPOUTENLCTBE HOBbIX OOBEKTOB B YCNOBUAX
OrPaHMYEHHbIX IMMUTOB Ha NPUPOAHDIVA ra3, a Tak-
K€ NPU rapaHTMPOBAHHOW NEpPCMeKTMBE PoCTa no-
TpebneHus Tenna u ropsayen Bogpl B byayLiem.

3aBMCUMMOCTb LIEH Ha XWUAKKUE YrNeBoLopOAbl OT CH-
Tyauum Ha MUPOBbLIX TOProBbIX MNAOLWAAKAX; MX POCT HA
BHYTPEHHEM pPbIHKE; MporHo3upyembii Ha 2020 rog
ABYKPATHbIVA POCT pbiHKa BHYTPEHHEro notpebneHns —
BCE 3TO ABHO YKa3blBAeT Ha NEPCNeKTUBHOCTb UCMOAb-
30BaHuA CYT B KayecTBe pe3epBHOro TON/IMBA.

KoHKpeTHbIe pacyeTbl 3KONOr0-3KOHOMUYECKOM OLLEH-
Ku KoTenbHblx TOO «Kapartay» ¢ gu3enbHOro Ton/ivea
Ha CYI npuBOAATCA HWMXE M OCHOBbIBAKOTCA HA UCXOA-
HbIX AaHHbIX nony4YeHHbIX oT TOO «KapaTtay».

LPG is even more difficult to sell on the black
market than diesel fuel, so its use will reduce
the theft of fuel by unscrupulous workers, and, ac-
cordingly, increase savings.

No less important is the aspect related to the
possibility of more rational management of the
limits of consumption of network natural gas.
LPG makes it possible to apply the so-called “gas
consumption armor” more flexibly during the
heating period, that is, the minimum amount of
gas consumption required for trouble-free opera-
tion of technological equipment, provided that re-
serve fuels are used to the maximum.

The most promising application of LPG will be:

o when upgrading boiler houses of municipal fa-
cilities to create a reserve or emergency fuel
supply;

o during the construction of new facilities in con-
ditions of limited limits on natural gas, as well as
with a guaranteed prospect of increased con-
sumption of heat and hot water in the future.

The dependence of prices for liquid hydrocar-
bons on the situation on world trading platforms;
their growth in the domestic market; the twofold
growth of the domestic consumption market
projected for 2020 — all this clearly indicates the
prospects of using LPG as a reserve fuel.

Specific calculations of ecological and economic
assessment of boiler houses of Karatau LLP from
diesel fuel to LPG are given below and are based on
the initial data received from Karatau LLP.

2. KOTE/IbHbIE TOO «KAPATAY» / BOILER HOUSES OF KARATAU LLP

‘ Ne Bugbi / Types ‘

XapakTtepuctuka / Characteristics

KotenbHasa Ne4 (o6wexutne) / Boiler house #4 (dormitory)

1 ‘ HanmeHoBaHwue Kotna / Boiler name ‘

Viessmann, 150 kBt / kW
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i 2 | Konnyectso kotnos / Number of boilers 2 en. / 2 units 5 | O6bem TonaueHol émkoctu / Fuel tank capacity 2x10 m3 z
o - o o . L]
’:\ 3 Bl/lﬁl| KOTNa (IjlapOBbIVI/BO,qOFpeVIHbIVI) Bopprpef/]Hbu‘/] / Hot water Cpe,L'J,Hero,L'J,OBOM pacxoa Au3 TonamBea (flVlpr|) 2013 2014 2015 ",:,
© / Type of boiler (steam/hot water) / Average annual diesel fuel consumption (liters) 224 831 217 036 195 585 2
% 4 | Bug tonausa / Type of fuel [OusenbHoe Tonnumeo / Diesel fuel 2
= O6bem TonamsHomn émroctm / Fuel tank capacity 1x5md . S
2 KotenbHasa Ne3 (pusmKo-xumuueckan nabopatopua n Xo03.6bITOBO KOMNJIEKC) »
Cpe/iHeroA0Boi pacxoa, 413 Tonamnea (nTpbi) 2013 2014 2015 / Boiler house # 3 (physico-chemical laboratory and household complex)
/ Average annual diesel fuel consumption (liters) 89 497 109 714 96 090
HavmeHoBaHue kotna / Boiler name Viessmann, 1120 kBt / kW
- 2 | Konnuectso kotnos / Number of boilers 2 en. / 2 units
KotenbHas Ne5 (rocTMHMYHO-6bITOBOM KOMNAEKC) - —
/ Boiler house # 5 (hotel and amenity complex) 3 | Buakomna (naposbiii/BodorpeiHbii) BogorpeiiHbiit / Hot water
- - / Type of boiler (steam/hot water)
HanmeHoBaHue Kotna / Boiler name Viessmann, 500 kBt / kW -
- - 4 | Bug tonausa / Type of fuel IunsenbHoe Tonauso / Diesel fuel
2 | Konnyectso kotnos / Number of boilers 2 en. / 2 units e
5 i/ . 5 0O6bem TONAMBHON EMKOCTH 2 %10 M?
3 A e (qaposbm e RR 1 BoporpeiiHbiii / Hot water / Fuel tank capacity
/ Type of boiler (steam/hot water) -
: CpegHerogoBoun pacxog, Au3 Tonamsea 2013 2014 2015
4 | Bug tonausa / Type of fuel OusenbHoe Tonnumeo / Diesel fuel (nuTpsl) / Average annual diesel fuel
O6bem TonansHou émroctu / Fuel tank capacity 2x5m3 consumption (liters) 209 597 238073 198 596
CpeAHerofoBoit pacxos Au3 Tonamea (AuTpbi) 2013 2014 2015 _
/ Average annual diesel fuel consumption (liters) 115 845 149 705 133 086 Cocrasun / Compiled by:
nasHbI 3HepreTuk / Chief Power Engineer [ysanos A.B. / A.V. Duvalov
Kope:b_Ta"hNQG (c;gpmm-lbm KON:HHEK(;M K;)tne,q»(u) MCXOAHbIE AAHHDBIE NO KOTE/IbHbIM YCTAHOBKAM 3A 2017 o,
oiler house #6 (sports complex and cottages) / INITIAL DATA ON BOILER INSTALLATIONS FOR 2017
1 HaumeHoBaHue kotna / Boiler name Viessmann, 780 kBt / kW
2 | Konnvectso kotnos / Number of boilers 2 ea. /2 units ‘ Ne ‘ Buapbi / Types Xapakrtepuctuka / Characteristics
Bua, KoTtna (napoBsblit/BoaorpeiHbii) N
= / Type of boiler (steam/hot water) Boporpeiinbiid / Hot water KoTenbHas BaxtoBoro nocenka (o6wexutne) (Ne5) / Boiler house of the shift settlement (dormitory) (# 5)
4 | Bup tonaumea / Type of fuel AusensHoe Tonaueo / Diesel fuel 1 | HaumeHoBaHwue Kotna / Boiler name Viessmann 150 kBt / kW
O6bem TonAnsHOM émKocTn / Fuel tank capacity 2x10m? 2 | Konnuectso kotna / Number of boilers 2
CpeaHerofoBsoi pacxos, 413 Tonavea (AnMTpbl) 2013 2014 2015 Bug, KoTa (napoBbiil/BoaorpeiiHblii) T
. . . 3 . BogorpeiiHbiii / Hot water
/ Average annual diesel fuel consumption (liters) 159 138 198 448 157 395 / Type of boiler (steam/hot water)
4 | Bug tonausa / Type of fuel [unsenbHoe Tonauso / Diesel fuel
KotenbHasa Nel (uex no nepepaboTKe NpoAYKTUBHbIX pacTBOPOB) 5 Pacxoa Tonnmea (ToHH/roa) 73.893
/ Boiler house # 1 (shop for processing productive solutions) / Fuel consumption (tons/year) !
HaumeHoBaHue koTna / Boiler name Viessmann, 1350 kBT / kW 6 CKonbKo YacoB paboTaeT KoTen B AeHb 3umHee Bpema ~ 7 yacos / Winter time ~ 7 hours
2 | Konmuectso kotnos / Number of boilers 1ea. /1 units / How many hours does the boiler work per day JleTHee Bpema ~ 2 yaca / Summer time ~ 2 hours
o U CKONbKO AHel paboTaer KoTen B rogy
Bua kotna (naposblit/BoaorpeiHbiit) .. 7 . . 365
: B H
3 T s beller (eesm s weir) oporpeiHbii / Hot water / How many days does the boiler work in a year
. Tennosas sHeprus (Mkan/roa)
4 | Bug tonamsa / Type of fuel [OusenbHoe Tonnameo / Diesel fuel 8 T, Py 103,28
O6bem TonnmeHom émkoctu / Fuel tank capacity 1x25md
CpefHerof0BoVi pacxog, 413 TonnBea (MUTpbi) 2013 2014 2015 . .
/ Average annual diesel fuel consumption (liters) 275 647 278 041 255 667 KotenbHas roctuHnuHoro komnaekca (Ned) / Boiler house of the hotel complex (# 4)
HaumeHoBaHue kotna / Boiler name Viessmann 500 kBt / kW
KotenbHaa No2 (apduHarkHoe nponssoacTBo) 2 | Konnyecteo kotna / Number of boilers 2
/ Boiler house # 2 (refining production) Y MAHbIN
g 3 ?4"‘ KOT}f]ab(I?lap?Bth/B;']D'Otrpe:IHl;M) BogorpeiiHbiii / Hot water
HavmeHosaHue kotna / Boiler name Viessmann, 2000 kBT / kW Yype of botler {steam/hot water
2 | Konnuecteo kotnos / Number of bollers 2 en. /2 units 4 | Bug tonauea / Type of fuel [usenbHoe Tonauso / Diesel fuel
o T Pacxopg Tonavea (ToHH/roa)
Bua, KoTtna (napoBblit/Bogorpelitbli) .y 5 . 102,343
3 / Type of boiler (steam/hot water) Bogorpeiihbiii / Hot water / Fuel consumption (tons/year)
4 | Bua tonsmsa / Type of fuel NuzenbHoe Tonaneo / Diesel fuel 6 CKoNbKo YacoB paboTaeT KOTen. B AeHb 3umHee Bpema ~ 17 yacos / Winter t'lme ~ 17 hours
/ How many hours does the boiler work per day JleTHee Bpema ~ 1,5 yaca / Summer time ~ 1,5 hours
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KoTtenbHas ¢pusnko-xmmuueckoim nabopatopuii u xo3.6biToBoro Komb6uHara (Ne3)
/ Boiler house of physico-chemical laboratories and household plant (# 3)

1 HavmeHosaHue kotna / Boiler name

Viessmann 1120 kBt / kW

2 | Konnyectso kotnha / Number of boilers

2

Bua kotna (napoBblii/Boa0rpeinHbIii)
/ Type of boiler (steam/hot water)

BogorpeiiHbiii / Hot water

4 | Bug tonausa / Type of fuel

[unsenbHoe Tonauso / Diesel fuel

Pacxog Tonavea (ToHH/roa)

> / Fuel consumption (tons/year) 152,720

6 CKOJIbKO YacoB paboTaeT KoTen B AeHb 3umHee Bpema ~ 18 yacos / Winter time ~ 18 hours
/ How many hours does the boiler work per day JNleTHee Bpema ~ 1 vyac / Summer time ~ 1 hour

7 CKoNbKo AHel paboTaeT KoTen B rogy 365
/ How many days does the boiler work in a year

8 Tennosas sHeprus (Mkan/roa) 648,38

Sth AOEPHOE WWW.NUCLEAR.KZ
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7 CKONbKO AHel paboTaeT KoTen B rogy 365
/ How many days does the boiler work in a year
Tennosas sHeprua (Mkan/roa)
7
E / Thermal energy (Gcal/year) 203,75
KoTenbHasa cnopTMBHOro KOMMJIEKCa U KOTTeAKHOro ropogkKa (N2e6)
/ Boiler house of the sports complex and cottage community (#6)
1 HanmeHosaHue kotna / Boiler name Viessmann 780 kBt / kW
2 | Konnyectso kotna / Number of boilers 2
Bua, KoTna (napoBblit/BogorpeliHblii) [V
3 / Type of boiler (steam/hot water) Boporpeiibit / Hot water
4 | Bug tonauea / Type of fuel [unsenbHoe Tonauso / Diesel fuel
5 Pacxop, TOI'II'IVIBa.(TOHH/I’O,CI,) 121,036
/ Fuel consumption (tons/year)
6 CKo/bKO YacoB paboTaeTt KoTen B AeHb 3umHee Bpems ~ 16 yacos / Winter time ~ 16 hours
/ How many hours does the boiler work per day NletHee Bpema ~ 1 yac / Summer time ~ 1 hour
7 CKonbKo aHel paboTaeTt KoTen B rogy 942
/ How many days does the boiler work in a year
Tennosas sHeprua (Mkan/roa)
2
8 / Thermal energy (Gcal/year) 804,0
KoTenbHas uex no nepepaboTke NpoayKTUBHbIX pacTBopoB (Nel)
/ Boiler shop for processing productive solutions (# 1)
HanmeHoBaHue kotna / Boiler name Viessmann 1350 kBt / kW, Wolf MK-2-560 KBt / kW.
Konnuectso kotna / Number of boilers 3
Bua, KoTtna (napoBsblit/BoaorpeiiHbii) [V
3 / Type of boiler (steam/hot water) Boporpeiibit / Hot water
4 | Bug tonamsea / Type of fuel [usenbHoe Tonnuso / Diesel fuel
5 Pacxop, TOI'InVIBa.(TOHH/I'O,EI,) 196,607
/ Fuel consumption (tons/year)
6 CKONbKOo YacoB paboTaeT KoTen B AeHb 3umHee Bpema ~ 22 yaca / Winter time ~ 22 hours
/ How many hours does the boiler work per day JleTHee Bpema oTKAtouyeH / Summer time ~ turned off
7 CKONbKO aHel paboTaeT KoTen B roay 181
/ How many days does the boiler work in a year
Tennosan sHeprua (Mkan/roa)
8 / Thermal energy (Gcal/year) 1472,23
KotenbHas apduHaxkHoro npomnssoactsa (N22) / Boiler house of refining production (# 2)
HaumeHoBaHue kotna / Boiler name Viessmann 2000 kBt / kW
2 | Konnyectso kotna / Number of boilers 2
Bua, KoTtna (napoBblit/BoaorpeiHbii) N
2 / Type of boiler (steam/hot water) Boporpeiibiit / Hot water
4 | Bug tonausa / Type of fuel OunsenbHoe Tonauso / Diesel fuel
5 Pacxop, TOI'I}WIBa.(TOHH/I’Op,) 150,404
/ Fuel consumption (tons/year)
6 CKoNbKOo YacoB paboTaeT KoTen B AeHb 3umHee Bpema ~ 12 yaca / Winter time ~ 12 hours
/ How many hours does the boiler work per day JleTHee Bpemsa oTKAtoyeH / Summer time ~ turned off
7 CKoNbKo gHel paboTaeT KoTen B roay 181
/ How many days does the boiler work in a year
Tennosas sHeprua (Tkan/roa)
8 / Thermal energy (Gcal/year) 1341,42

AdepHoe obwiecmeo KazaxcmaHa

/ Thermal energy (Gcal/year)

Cocrasun / Compiled by:
JHepreTUK pyaHuKa «byneHoBcKkoe-2»

/ Power engineer of the Budenovskoye-2 mine

CPABHEHME
TEXHUKO-9KOHOMMYECKMX NOKA3ATE/NEN
PABOTbI KOTE/IbHbIX MPU
MCNO/Ib3OBAHUU CYT U AU3ENBHOIO TOMN/IUBA

Ycnoswue, npy KOoTopom ByaeT BeCTUCh pacyeT — OTo-
NUTENbHbIN ce30H non roga (180 cyTok)

PaccmoTpMM  CpaBHEHME TEXHMKO-IKOHOMMYECKMX
noKasaTenei paboTbl KOTENbHOW MOLHOCTbIO 2,2 MBT
NPU MCMONb30BAHUM PA3/IMYHBIX BUAOB TOMAMBA (AM-
3enbHoe Tonaunso, CYT).

o Konuyectso KoTnoarperatoB — TpUHaAUATb, CyM-
MapHaa TenaonpousBogutenbHocTblo 11,57 MBT.
CpeaHerogosoi pacxog AT — 931,291 toHH/rog,
(maHHble 3akasumka Tabauua | (aKTyanbHble AaH-
Hble). Mpu 3TOM B COOTBETCTBUM C Tabauuei |l pac-
xoa AT - 797 ToHH/roA,

o 06128 MOLLHOCTb KOTENbHbIX:

11 570 kBT = 9 948 406 KKas/uac.

PacyeTHble gaHHble pacxoda Mo PasMYHbIM BUAAM
TONNUBa.

BapuaHT 1 - kugKoe (au3enbHoe) Tonameo.
Tennota cropauus — 10 180 kkan/kr, KNA = 95%.
YacoBoM pacxog Tonamea c yyetom KM/, cocTasuT:

9948 406 / (10 180 * 95%) = 1 028 Kr/u.
CyTOYHbIN pacxoa:

1028 * 24 = 24 688 Kr/cyT.
Pacxog, Ton/iMBa Ha OTOMUTE/bHbIV CE30H:

24 688 * 180 = 4 443 840 Kr/ce30H

(5290 286 nutpos, npu nnoTHocTK 0,84).

E.K. Tenbiwes / E.K.Tepyshev

COMPARISON
OF TECHNICAL AND ECONOMIC
INDICATORS OF BOILER HOUSES WHEN
USING LPG AND DIESEL FUEL

The condition under which the calculation will
be carried out is the heating season for six months
(180 days).

Let’s consider a comparison of technical and eco-
nomic indicators of the operation of a 2.2 MW boiler
house using various types of fuel (diesel fuel, LPG).

o The number of boilers is thirteen, the total heating
capacity is 11.57 MW. Average annual consumption
of DF — 931.291 tons/year (Customer data table |
(current data). At the same time, in accordance with
table II, the consumption of DF is 797 tons / year.

o Total boiler capacity:

11 570 kW =9 948 406 kcal/hour.

Calculated consumption data for various types of
fuel:

Option 1 - liquid (diesel) fuel.
The heat of combustion — 10 180 kcal/kg,
efficiency = 95%.
The hourly fuel consumption, taking into account
the efficiency, will be:
9948 406 / (10180 * 95%) = 1 028 kg/h.
Daily consumption:
1028 * 24 = 24688 kg/day.
Fuel consumption for the heating season:
24,688 * 180 = 4 443 840 kg/season
(5290 286 liters, with a density of 0.84).
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BapuaHt 2 - CYT
Tennota cropanua: 23 000 kkan/m3, KM= 95%.
Bec 1 m* naposoit dasbl — 2,18 kr; Bec 1 m3 kuakon
$a3bl — 550 Kr.
B 1 m® uakon dasbl copepskutca 252 m* naposon
dasbl.
Yacosow pacxog n.¢. ¢ yuetom KM cocTaBur:
9948 406 / (23 000 * 95%) = 455,3 m3/u.
CyToYHbIN pacxog, n.¢.:
455,3 * 24 =10 927 m*/cyT.
Pacxoa n.¢. Ha OTONUTENbHbIV CE30H:
10 927 m3/cyT * 180 =1 966 916 m°.
Pacxop, *unakov $asbl 3a CE30H:
1 966 916 / 252 * 550 = 4 292 872 Kr/ce30H
(7 805 Ky6. MmeTpoB XuAK. dasbl).

Pacyet 3aTpaTt Ha TON/AMBO TPUHAALATM KOTNOB BO-
LOrpenHbIX MmowHoCcTbo 11,57 MBT, B 3aBUCMMOCTM OT
Pa3/IMYHbIX BUA0B TONMBA.

BbiBOA: 3KOHOMMA OT mcnonb3oBanua CYI — B 1,65
pa3a 3a CYET BbICOKMX NOTPEOUTENBCKMX CBOMCTB U Te-
NAOTBOPHOM CNOCOBHOCTH NponaH-6yTaHOBOM cMecH.

Option 2 - LPG
Heat of combustion: 23 000 kcal/m?3, efficiency = 95%.
The weight of 1 m® of the vapor phase — 2.18 kg; the
weight of 1 m?® of the liquid phase is 550 kg.
1 m? of the liquid phase contains 252 m? of the vapor
phase.
The hourly consumption of v.p., taking into account
the efficiency, will be:
9948 406 / (23 000 * 95%) = 455.3 m*/h.
Daily consumption of v.p.:
455.3 * 24 =10 927 m?/day.
Consumption of heating oil for the heating season:
10927 m3/day * 180 =1 966 916 m®.
Consumption of the liquid phase per season:
1966 916 / 252 * 550 = 4 292 872 kg/season
(7,805 cubic meters of liquid phases).

Calculation of fuel costs of thirteen boilers with a
capacity of 11.57 MW, depending on different types
of fuel.

Conclusion: savings from the use of LPG — 1.65 times
due to the high consumer properties and calorific value
of the propane-butane mixture.

BE/INYMHbI CPABHEHWA TEXHUKO-3KOHOMMWYECKUX MOKA3ATENEN
COMPARISON VALUES OF TECHNICAL AND ECONOMIC INDICATORS

.u3m. | Pacxopg Ton/imBa 3a ce30H €Ha TON/InBa, TOrO 3aTpaTbl Ha TOMJIMBO, ThbiC.
Bupg Tonauea EA i v P
/ Type of fuel [ Unit of | /Fuel consumption per TeHre/eanuHULY TeHre 3a ce30H / Total fuel costs,

P measure season / Fuel price, tenge/unit thousand tenge per season

[un3senbHoe v
TOMN/NBO / |iteprs 5290 286 143,5* 759 156,0
/ Diesel fuel

3
CYr / LPG W .. 7805 59 000** 460 508

/m3 L.p.

PasHuua / Difference 298 648

* cpedHes38eweHHas OMMYCKHAA YeHa 1emHe20 U 3UMHe20 0U3es1bH020 MONnAued Ha meKyuwuli MoMeHm
(daHHbie TOO «Kapamay») / weighted average selling price of summer and winter diesel fuel at the

moment (data of Karatau LLP);

** mekywjaa omnyckHaA yeHa 3a Kyb. memp xcudkoli gpasel CYT / current selling price per cubic meter

of liquid phase of LPG.

Kpome Toro Hue NnpuBoaATca TabauLpbl pacyeTa sKo-
HOMMM MO 3KONOTMYECKOW COCTaBNAIOLLEN.

Pacuer Bbibpoca
3arpASHAIOLLMX BELLECTB NPU CKUFAHUK
TON/UBA B KOT/IaX NPOM3BOAUTENbHOCTbIO
50 30 T/u.

Ha3BaHue 0bbeKTa:

KoTtenbHas Ha au3enbHOM Tonause.
lMpu ronosom pacxoge

Aun3enbHoro Toninea — 4 443 840 Kr/ce30H.
MPT no PK Ha 2017 rog,— 2 269 TeHre.

In addition, the tables for calculating savings on
the environmental component are given below.

Calculation of the emission
of pollutants during fuel combustion
in boilers with a capacity of up to 30 t/h.

Object name:
Diesel fuel boiler house.
With an annual consumption
of diesel fuel — 4,443,840 kg/season.
The monthly calculation index (MCI) for the RK
for 2017 - 2 269 tenge.

AdepHoe obwiecmeo KazaxcmaHa
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BbIBPOC UCTOYHUKA / SOURCE EMISSION

HaumeHoBaHue Bbibpoca Banosoii Bbibpoc, T / roa
Name of emission Gross emission, tons/year

Asora anokcua / Nitrogen dioxide 0,04216

A3oT (I1) okemng, (Asota okena) / Nitrogen (I1) oxide (Nitrogen oxide) 0,003205

Yrnepoga YepHbli (Caxa) / Carbon black (Soot) 0,0077636

Cepbl gnokeng, / Sulfur dioxide 0,002347
Yrnepoaa okeng, / Carbon monoxide 0,5866
BeHs/a/nupen (3, 4-beHsnupeH) / Benz/a/pyrene (3, 4-Benzpyrene) 0,000000000251

PACHET NNATbI 3A BbIBPOCbI 3AMPA3HAIOLLNX BELLLECTB
/ CALCULATION OF THE FEE FOR EMISSIONS OF POLLUTANTS

- HopmaTtus naatbl 3a Bbl-
Banosoii Bbibpoc, 6 Mnata ot cTauUOHapHBbIX
HaumeHoBaHue Bbibpoca 1/rog, poc 178 MAB hr. MCTOYHMKOB, TH.
Name of emission Gross emission / The standard of / Payment f'rom
! payment for the emission :
tons/year of 1 ton of MPE in tng stationary sources, tng.
AsoTa anokcuna / Nitrogen dioxide 0,04216 20 AEK 1913,2
A3or (I1) okenpa (A3oTa okeua)
/ Nitrogen (I1) oxide (Nitrogen oxide) bjp0sATs 20 AEK 1454
Yrnepog yepHbliii (Caxa)
i Cantsem Blee " Goa 0,0077636 24 AEK 423,5
Cepbl gnokeng, / Sulfur dioxide 0,002347 20 AEK 106,5
Yrnepoaa okeng, / Carbon monoxide 0,5866 0,32 AEK 425,9
Bens/a/nupeH (3, 4-beH3nupeH) 279 199
/ Benz/a/pyrene (3, 4-Benzpyrene) 0,000000000251 Y Y
Utoro / Total - - 3014,5

Pacuer Bbibpoca
3arpA3HAIOLLMUX BELLECTB NPU CHUTAHUU
TON/IMBA B KOTAAX
npou3BoauTenbHOCTLIO A0 30 T/u.

Ha3BaHue obbeKTa:
KotenbHasa Ha CYI.
Mpu rogoBom pacxoae CYT — 4 292 872 Kr/ce30H.

Calculation of the emission
of pollutants during fuel
combustion in boilers
with a capacity of up to 30 t/h.

Name of the object:
LPG boiler house.

With an annual consumption of LPG
- 4,292,872 kg /season.

BbIBPOC UCTOYHUKA / SOURCE EMISSION

HaumeHoBaHue Bbibpoca / Name of emission G?gg:g?:i:;f:otcé; s/ /ry?;r
Asota anokeua / Nitrogen dioxide 0,03169
A3oT (I1) okeung, (Asota okena) / Nitrogen (I1) oxide (Nitrogen oxide) 0,002016
Yrnepoaa okena, / Carbon monoxide 0,5305
bens/a/nupen (3, 4-beHsnupeH) / Benz/a/pyrene (3, 4-Benzpyrene) 0,0000000001845
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PACYHET NNATbI 3A BbIbBPOCbI 3ArPA3HAIOLLNX BELLLECTB
/ CALCULATION OF THE FEE FOR EMISSIONS OF POLLUTANTS

Banosoli BbibpoC,
HaumeHoBaHMe Bbibpoca 1/rog,
Name of emission Gross emission,

Hopmatus nnatbl 3a Bbl-
6poc1 T8 NABTHr.
/ The standard of
payment for the emission

Mnata oT cTayMOHapPHbIX
MCTOYHWUKOB, THT.
/ Payment from

tons/year of 1 ton of MPE in tng. stationary sources, tng.
Asora anokeua / Nitrogen dioxide 0,03169 20 AEK 1438,1
A3or (Il) okemnp, (AsoTa okcua)
/ Nitrogen (II) oxide (Nitrogen oxide) bjpoe 20 AEK 95
Yrnepoaa okeng, / Carbon monoxide 0,5305 0,32 AEK 385,2
Bewns/a/nupeH (3, 4-beH3nmpeH) 9 399
/ Benz/a/pyrene (3, 4-Benzpyrene) 0,0000000001845 77 77
Wtoro / Total - - 1914,8

BbiBoA: V3 BblWENpPMBEAEHHbIX PacyeToB Caenyer,
4TO NPWU CPaBHEHUW ABYX BUAOB TOM/MBA ANA KOTE/b-
HOM, Hanbonee sKkonormyHbIM aBaaetca CYT.

B xoze npoBeAeHHOro aHann3a U pacyeToB MOXKHO
CKa3aTb, YTO WCMNO/Ab30BaHWE pe3epByapHbIX Tensao-
9HepreTMYeCKMX YCTaHOBOK € npumeHeHnem CYT B Ka-
yecTBe TOMNAMBA ABNAETCA OAHUM W3 MEPCreKTUBHbIX
MyTen CHUMKEHMA KONMYECTBA 3aTpaT Ha NPOM3BOACTBO
TENN0BOW 3Heprun. Kak yxe 6bl10 CKa3aHO, OTIMYM-
TENbHOM YepPTON AaHHbIX KOTE/IbHbIX YCTAHOBOK ABNAET-
CA OTCYTCTBME NOAXOAALLEro ra3onpoBoda U UCNONb30-
BaHWe pe3epByapoB Ana xpaHeHuna CYI.

NTorosasa skoHoMMA:

Conclusion: it follows from the above calcula-
tions that when comparing two types of fuel
for a boiler house, LPG is the most environmen-
tally friendly.

During the analysis and calculations carried out,
it can be said that the use of tank thermal power
plants using liquefied petroleum gas as fuel is
one of the promising ways to reduce the amount
of costs for the production of thermal energy. As
already mentioned, a distinctive feature of these
boiler installations is the lack of a suitable gas
pipeline and the use of LPG storage tanks.

The final savings of

298 648 Tbic.THr + (3 014,5 - 1 914,8) =298 649,1 TbiC. TEHre
298 648 thousand tenge + (3014,5 - 1914,8) = 298 649,1 thousand tenge

YyutbiBas T0, UTo pesynbrata MCA npoeKkTa rasndum-
KaLu (CMEeTHaA CTOMMOCTb) eLLe He HeT, TO OCHOBbIBA-
ACb Ha NpesBapUTENbHON OLEHKM cneumnanuctos TOO
«KapaTay» no 3aTpaTam Ha NPOEKT B LEe/I0M:

KMBm = C06 +0,1C+ (0'7)C06 + (O,I)Coﬁ' TeHre.

90 +0,1*25 +0,7*90 + 0,1*90 = 187 MAH.TeHT e.
roe:

s cTOMMOCTb 0bopyaosaHus (C ) onpeaensetcs co-
FNaCcHO LOrOBOPHbLIM LieHaM;

o CTOMMOCTb MPOEKTHbIX paboT (C);

o CTOMMOCTb CTPOUTENbHO-MOHTAXHbIX PaboT (npw
PEKOHCTPYKLUMM KOTenbHoM) — 70% OT CTOMMOCTM
OCHOBHOr0 060pYA0BaHUS;

¢ CTOMMOCTb MYCKO-HaNaZ04HbIX pabot — 10% ot cTo-
MMOCTV 060PYA0BaHMS;

* KanuTanoBNOXeHNA B NpoekT (K ).

CpOK OKYNaemocCTu peasM30BaHHOrO NPOeKTa CocTa-
BUT:
Cpok=K _/AAA, net

Considering that the result of the design and
estimate documentation of the gasification project
(estimated cost) if not yet, then based on the
preliminary assessment of Karatau LLP specialists on
the costs of the project as a whole:

K,..=C,+01C+(0,7)C +(0,1) C, tenge.

90 +0,1*25+ 0,7*90 + 0,1*90 = 187 million tenge.

where:

o the cost of the equipment (C ) is determined
according to the contractual prices;

o the cost of design work - C;

o the cost of construction and installation works
(during the reconstruction of the boiler house) -
70% of the cost of the main equipment;

o the cost of commissioning — 10% of the cost of equipment;

o capital investments in the project (K ).

The payback period of the implemented project
will be:
Term=K [ AAA, years

AdepHoe obwiecmeo KazaxcmaHa
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187 000 000 / 298 649 100 = 0,63 roaa,
roe:
K., — KanuTasioBNOXeHWs B MEPONpUsTHE, TEHTE;
AAA — pa3HOCTb B CTOMMOCTM CKUIraeMoro Tonavea 3a
rof, NIC Pa3HOCTb 3KOOTMYECKOW COCTaBAAIOLLEN
TEHre.

Mcnonb3oBaHUA AM3ENbHOTO TOMIMBA U CHUMKEH-
Horo yrnesogopoaHoro rasa (CYl) B kadyectse Ton-
nmBa ana KotenbHbix TOO «Kapatay» MOXHO cae-
NaTb BbIBOAbI:

o C TOYKM 3PEHMA 3KONOTMYECKOW COCTaBAAOLLEN
ncnonb3osaHue CYI B KayecTBe TonauBa bonee
9KONIOTMYHOE U HAHOCUT MEHbLIMM YPOH OKPYKa-
toLLen cpeae.

o Banosbiit BbIGPOC BpPeAHbIX BELECTB NPU CHKU-
raHum CYT B 1,55 pasa meHblue, Yem Npu CHKura-
HWUKW An3enbHoro Tonauea. Mpu 3Tom B BbIOpOCax
COBEPLEHHO OTCYTCTBYIOT TaKMe KOMMOHEHTI
KaK caxa (yrnepog 4YepHbli) U AMOKCUA cepbl —
Hanbonee BpedHble ANA YeNOBEKA M OKpPYKato-
LeW cpeapbl.

o CYI bonee TEXHONOTMYEH M NPAKTUYEH C TOYKM
3pEHMA ero MCNONb30BaHMUA, HE 3arpA3HAET Nao-
waau n paboune mecra.

o CYI umeeT 6onblyto CTabUAbHOCTL — 3TO CMO-
COBHOCTb COXPaHATb 3aN0MEHHble CBOWCTBA
[ONYCTUMBbIX npegenax, Kak ,[J;A axcnnyaTau',m

' |41 \
TENbHAR ®6

KA3AXCTAHA

187 000 000 / 298 649 100 = 0,63 years,
where:
K ., —investmentin the event, tenge;
AAA — difference in the cost of burned fuel for the
year plus the difference in the environmental
component, tenge.

The use of diesel fuel and liquefied petro-
leum gas (LPG) as fuel for the boiler houses of
Karatau LLP can be concluded:

o From the point of view of the environmental
component, the use of LPG as a fuel is more
environmentally friendly and causes less
damage to the environment.

o The gross emission of harmful substances
during the combustion of LPG is 1.55 times less
than when burning diesel fuel. At the same
time, there are absolutely no components
in emissions such as soot (black carbon) and
sulfur dioxide — the most harmful to humans
and the environment.

e LPG is more technological and practical from
the point of view of its use, does not pollute
areas and workplaces.

e LPG has great stability — it is the ability
to maintain its inherent properties within
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TaK M Npu XpaHeHun Tonamea. He noasepraertca
PU3NYECKUM U XMMUYECKUM (OKMUCNEHME) mpo-
LLeccam, He 3acopAeTcA BOAON U MeXaHU4YEeCKUMM
npumecamu, He TpebyeT NOLOrPeEBA B XONOAHbIN
nepuog, BpemeHu roaa.

o CYTI xapakTepusyetcsa 60/bLiei yaenbHON TeNNo-
TBOPHOW CNOCOH6HOCTb MO CPAaBHEHUIO C ANU3ENb-
HbIM TOMINBOM.

o 3aTpaTbl Npu ncnonbsosaHuu CYl B KayecTse To-
navBea (pacuyet caenaH 6e3 yyeTa TPAHCMOPTHbIX
3atpat Ha CYT 1 an3enbHoe ToNAUBO) Ha 298 MH.
TEHTe MeHblUe, YeM Ha AMU3e/IbHOE TONUBO.

o CYI pna TOO «Kapatay» byaet 0OCHOBHbIM TONAK-
BOM, NpK 3TOM ZM3e/IbHOe TOMIMBO OCTAHETCA U
[LOMIKHO OCTATbCA, HO Y}KEe B KauecTBe pe3epBHO-
ro TON/MBa.

o CHu3aTcA BbINNaThl B OlOAXKeT 3a BbibpoChl B
OoKpyXatowyt cpeay 8 1,5 paza. Cymmbl X0Tb #
HEe 3HauuTesbHbIE, HO TNaBHOE — yllepb oKpyKa-
towen cpeae byaet meHblue.

TeXHONOTMYECKME U apXUTEKTYPHO-CTPOUTE/bHbBIE
PELEHNA NO OOBEKTY XapaKTEPU3YOTCA CAeyHoWu-
MU LAHHBIMMU:

MpoeKTOM npeaycMOTPEHO aBTOHOMHOE ra3oc-
HabXeHWEe CHUNKEHHBIM YINEBOAOPOAHbIM a30M
KoTenbHbix Nol, 2, 3, Haxo4ALWMXCA HA TepPUTOPUM
BAXTOBOr0 MOCenKa pyaHWKa «KapaTay», u 3ameHa
CYLLECTBYIOLWMX AN3ENbHbIX TOPEOK Ha KOMBUHMPO-
BaHHble, paboTatowme Ha gustonause u CYT.
[a30CHAbKEeHNE KOTE/NbHbIX CHKUMKEHHbIM YINEBOAO-
POAHbIM TAa30M NPOWU3BOAMUTCA U3 MPOEKTUPYEMOTO
cknaga CYI. Cknag npefHasHayeH ana npuema xpa-
HeHua u otnycka 100 m3 cmecn nponaHa u byTaHa
TexHuyeckoro (CMNBT). XpaHeHune CYI ocywecTsaneT-
cA B ABYX pe3epsyapax no 50 m* KaxAaplii. Ha cknag
noctynaetr CYI no CT PK 1663-2007 «[la3bl yrneso-
[LOPOAHbIE CXKMKEHHbIe TOMAMBHbIE. TexHW4eckue
ycnosuaA». [loctaBKka rasa Ha pyaHUK Npou3BOAMTCA
cnewumanv3npoBaHHbIM aBTOTPAHCMOPTOM A4 nepe-
Bo3kM CYI (aBToumcTepHamu Bmectumoctbto 20-30
M3). Pexxum paboTbl CKNaga KpyrnoroguyHbii, Kpy-
T0CYTOYHBIN.

Ha ob6bekTe ycTaHOBAEHO NPeAyCMOTPEHHOE Npo-
eKTOM 060pyA0BaHME B KONNYECTBE COMMACHO aKTam
0 ero npuemke nNocne MHAUBMUAYANbHOTO UCMbITAaHMA
M KOMNJIEKCHOro onpoboBaHMA.

TexHMYECKOe NepeBOOpPYKEHNE KOTENbHbIX YCTa-
HOBOK BaxTOBOro nocenka pyaHuka «Kapartay» c
nepeBoAoM BOAOTPeHbIX KOTN0B C A4U3ENbHOrOo TO-
NAWBA Ha CXUKEHHbIW a3 pyaHuka TOO «KapaTay»,
pacnonoxeHHoro B Cy3akcKom paioHe TypKecTaH-
CKOM 061aCcTV NPUHATO B 3KCNAyaTaLMio.

physical and chemical (oxidation) processes,
is not clogged with water and mechanical
impurities, does not require heating during the
cold season.

e LPG is characterized by a higher specific
calorific value compared to diesel fuel.

o The costs of using LPG as fuel (the calculation
is made without taking into account trans-
portation costs for LPG and diesel fuel) are
298 million tenge less than for diesel fuel.

o LPG for Karatau LLP will be the main fuel, while
diesel fuel will remain and should remain, but
already as a reserve fuel.

o Payments to the budget for environmental
emissions will decrease by 1.5 times. The
amounts are not significant, but the main
thing is that the damage to the environment
will be less.

Technological and architectural and construc-
tion solutions for the object are characterized
by the following data:

The project provides for autonomous gas sup-
ply with liquefied petroleum gas to boiler houses
#1, 2, 3 located on the territory of the shift
settlement of the Karatau mine, and replace-
ment of existing diesel burners with combined
burners running on diesel fuel and LPG.

Gas supply of boiler houses with liquefied
petroleum gas is carried out from the projected
LPG warehouse. The warehouse is designed
to receive, store and release 100 m? of a mix-
ture of propane and butane technical (MPBT).
Storage of LPG is carried out in two tanks of
50 m3 each. The warehouse receives LPG according
to ST RK 1663-2007 “Liquefied petroleum fuel
gases. Technical conditions”. Gas delivery to
the mine is carried out by specialized vehicles
for the transportation of LPG (tankers with a
capacity of 20-30 m?). The warehouse’s working
hours are year-round, round-the-clock.

The equipment provided for by the project
is installed at the facility in quantity accor-
ding to the acts on its acceptance after individual
testing and comprehensive testing.

Technical re-equipment of boiler installa-
tions of the shift settlement of the Karatau
mine with the transfer of hot water boilers from
diesel fuel to liquefied gas of the Karatau LLP
mine located in the Suzak district of the Turkes-
tan region has been put into operation.

AdepHoe obwiecmeo KazaxcmaHa
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YPAH KEH OPbIHZAPbIH YHFbIMA/bIK UTEPY
KEHZEPIHIK, CY3Y CUNATTAMANAPBIH KAMbIHA
KENTIPYALIH YTbIMbI NAPAMETP/IEPIH TAHAY

A60paxmaHos H.H.
«baiiken-U» KLUC, Kbisblnopaa , KasakcraH

YpaH aTOM 3HepruAcbiH eHAIpyAe MaHbI3gbl pen atkapagbl. A4PonbiK peakTopnap YWiH OTbiH OHAIPYAIH
Heri3ri 3aTbl 60N1a OTbIPbIN, Tay bIHbICTAPbIHAA, TOMbIPAKTa, B3EHAEPAE KIHE MYXWUT CyNapbliHAA Ke3aLeceTiH
KeP KbIPTbICbIHbIH, KeH, TapanfaH 371eMEeHTi ypaHAbl WMKI3aTTaH KentereH 6eniHy Ke3eHAepiH KaMTUTbIH
KypAaeni rmapoMeTannypruanbik npouecte any kKepek. KeHaeri YpaH KebiHece OyKin KaCiNOPbIHHbIK,
peHTabenbainiriH apTTbipy YLWiH TEXHONOrMANMbIK MPOLECTe anblHybl MYMKIH 0acka cupek meTangapmeH
bipre xypeai. [1]. YpaH-a4ponbIK OTbIH LMKAIHAE ipreni MaHbi3bl 6ap aKTMHOMATAPAbIH, €H eKingi 3neMeHTi.
Atom 3Hepruacbl HapbiFbl angafbl 20 XKblnga auTapabiKTai eceai gen Kytinyae. Mbicansl, Tek AKLW-Ta on 2030
*blnfFa Kapah 50% eceai aen 6onxkaHyaa.

ALPONbIK 3HEepreTMKaHblH, KYTINETIH ecyiMeH yLWTacTbipa OTbipblin, O0NallaKTa ypaHfa AereH KaMeTTinik
KYPT apTafbl KaHe npobnemaHbl Wewyae ypaH KeHAEepiH yAemeni, »ofapbl TUIMAI YHFbIMANbIK eHAipyre
HerisgenreH KasaKCTaHHbIH, ypaH canacbl N1albIKTbl yaec Koca anagpl [2]. 1-cypette Tabusn ypaHHbIH bapnaHfFaH
Kopnapbl OOMbIHIWA AepeKTep, 2-cypeTTe aneM engepi OOMbIHIWIA YypPaH KOHLEHTPATbIHbIH YAECTiK 6H-
Aipici 6OVbIHWA AepeKTepP KeNTipiareH.
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Cypem 1. Endep 6olibiHwa ypaHHbIH 6apaaHFaH Kopaapel Cypem 2. dnem endepiHiH, ypaHHbIH yaecmik eHdipici

KYLL spicimeH ypaH KeH OpblHAAPbIH NaianaHy Ke3iHAE reoTexXHONOrUANbIK YHFbIMANAp KyWheciH naw-
fanaHy Taxipubeci yakbIT ©Te Kene OnapAblH, OHIMAINIriHIH, TemMeHAereHiH Kepcetedi. TeXHONOMMANbIK
YHFbIMaNapablH, ©TKi3y KabineTiHiH TemeHaeyiHiH Heriri cebenTepiHiH, 6ipi ruAapaBAMKanbIK Kedeprinepaix
VNfalobl KOHE TEeXHONOrMANbIK epiTiHAinepae epireH 3aTTapAblH TYHABIPbIAYbl HEMeCe KeHAi TOPU3OHT
BenlekTepiHiH MexaHUKaNbIK OPblH aybICTbIPYbl, COHAAN-aK rasablH 6eniHyi ecebiHeH KoAMaTaLMAHbIH Nakaa
6onybl cangapbiHaH KabaTTbiH, Cy3y cMnaTTaManapbiHbiH, TomeHaeyi 60abin Tabbinaabl [3]. OHIMAI ropn3oHT-
Tafbl KYPAENi epuTiH XKayblH-LWAWbIH MeH XblXKbIManbl ca3 Oe/lWeKTepi rMApPaBANKanbIK KeaepriHi apTTbipa-
Abl KOHE epiTiHAi afblHbIHbIH CbI3bIKTapPblH abaTblH rEOXMMUANBIK TOCKAYbINAAPAbIH 6TKI36eNTiH alimaKkTa-
PbIH Kypanapl. O4eTTe, OHIMAI FOPU3OHTTbIH, Cy3y cMnaTTamanapbiHbiH, TemeHaeyi MP-aafbl ypaH KypamblHbiH,
TOMEHAEYIHE KaHe YHFbIManapAblH, AebuTi MeH y34iKCi3 KyMbIC iCTey Ke3eHiHiH TemeHaeyiHe aKkenedi. byn
TEXHONOMUANBIK ONOKTapAbIH, KYMbIC iCTey Ke3eHiH apTTbipadbl, HOTUMKECIHAE KYKIPT KbIWKbIAbIHbIH, 3NEKTP
3HEPrUACbIHbIH, XXaHe 6acKa Aa NaiganaHy KOMNOHEHTTEPIHIH WbIFbIHbI apTaabl [4].

KYKIipT KbIWKbINbIH Ka3aKCTaHHbIH, YHFbIMablK OHAIPY KacinopblHAAPbIHAA LaiiMmanay peareHTi peTiHae
KONA4AHY ypaHA4bl epiTiHAgire CanbiCTbipManbl TYPAE TOAbIK ayAapy MYMKIHAITHIH TOEMEH KYHbIHA, KOMKETiM-
AiniriHe, MymkiHgiriHe 6ananbICTbl [5]. Anaiaa, KYKIPT KbIWKbINbIHbIH, KEH KbIHbICTAPbIHbIH, KAPOOHATTbI MU-
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HepangapbiMeH ©3apa JPEeKeTTeCyiHiH KOfapbl KMHETUKACbl CiATiney npoueciHe Kedepri KenTipeTiH reoxu-
MUANBIK TOCKAybln peTiHae TyHOa Tyablpaabl [6]. O3ipneHreH agicTemere CaMKec KYKIPT KbIWKblAbl MeH
OeTTik-6enceHai 3atTapAapl Kocbin, cyteri GTOPUAI KbIWKbINbIHA Heri3genreH apHalbl AeKNamaLuanbiK epiTiH-
AinepAai KonaaHy ypaH KeHiH YHFbIManblK eHAIPYAiH 6HIMAI TOPM3OHTbIHAA LWeriHAinepAi THIMAI KOoFa KaHe
anAblH anyfa MyMKiHAiK Bepeai.

XUMUANBIK peareHTTep MeH TEeXHONOTMANbIK KabAbIKTapAblH KOCaNKbl OeNWeKTepiH KeTKi3yaiH noruc-
TUKaNbIK Ti3DEKTepiHiH, e3repyi apTypAai Tay-KeH reonoruaANblK afdannapbiHaa KeHAEepAiH Cy3y cunattama-
NapblH apTTbIPy MIcenenepiHiH, MaHpbl3ablibifblH KeTepai. KapboHaTTbl KaHe cas3fbl MUHepanAapablH, Ken
menwepi bap KeHaepae Kypaeni afgoaWnapaa TEXHONOTUANBIK YHFbIMANapAblH, OHIMAINITIH KannbliHA KenTi-
PYAIH A9CTYpPAi d4icTepiH KON4aHy OH, HaTMKe bepmeiiai. TyHb6a Ty3eTiH KOMMOHEHTTEPAIH KYpPblbIMbl MeH
KYpPamblH 3epTTey ap TypAi eHiMAi ropu3oHTTapAafbl KeHAEPAIH Cy3y CMNaTTamanapbliH KaanbiHa KenTipyaiH
YTbIMAbl NapaMeTpAepiH acayfa MyMKiHAIK Bepesi [7].

3epTTeyaiH, MakcaTbl rMAPOdTOPAbI KbIWKbIA epiTiHAINEePiH KONAAHa OTbIPbIN, YPaHAbl YHFbIMAbIK 6HAipY
KesiHge KeHAepAiH Ccy3y cunaTTamanapblH KannblHA KenTipy apKblibl KypAeni Tay-KeH-reoNornANbIK af-
fannapaa ypaHabl YHFbIMAAbIK OHAIPYAIH, TMIMAiniriH apTTbipy 60abin Tabbinagbl. byn pette eHiMAiNIKTI apT-
TbIPY KQHE reoTexXHONOMMANbIK YHFbIMANAPAbIH, Y3A4IKCI3 XKYMbIC iCTEY Ke3€eHiH YNFalTy, INEeKTP 3Hepruschl-
Ha LWbIFbICTAPAbI, eHOEK WbIFbIHAAPbIH KaHEe eHAipyre apHanfaH 6acka Aa nanganaHy LbIFbIHAAPLIH a3anTy
Kesgeneai.

3epTTeyaiH, MIiHAETTepi KayblH-WalWbIHHbIH, Narkga 0OonybliH 60nAblpMay KaHe epiTy YwiH ruapodptop
KbIWKbINbIHBIH, OHTaWAbl NapaMeTpaepiH TaHAAy MaKCaTblHAA 6HIMAI TOPWU3OHT KeHAepiHiH KoamaTauu-
ACbIH TyAblpaTblH cebenTepai aHbIKTay YWiH TyHO6a Ty3eTiH KOMMNOHEHTTEePAiH, KypblbiIMbl MEH KypaMbiH
aHblKTay 60/1bIN Tabblnagbl. MaybiH-WALLbIHABI KO KaHE SPTYPAi OHIMAI FOPU3OHTTAPAbIH, KEYEKTi XblHbICTa-
PbIHbIH, KeYeKTi KeHICTiriH KonmaTusauuanay npouectepiH 6onapipmay YWiH KOAMATU3aUMANbIK epiTiHai-
NepaiH YTbIMAbl NapameTpaepiH TaHaay boibiHILA 3epTxaHanblK Taxipnbenep xyprisy. WeriHainepain, Kypa-
Mbl MEH KYPbINbIMbIHA 6aNNaHbICTbl YHFbIMAAbIK YPaH 6HAiIpY KEHAEPiHIH, Cy3y cMNaTTamManapbiH apTTbipyAblH
TMIMAJ NapameTpaepiH asipney.

YPAH OHAIPY KE3IHAET AYbIH-LLALWbIHHbIH, CAHAbIK-CANA/bIK 3EPTTEY/IEPI

PeHTreHAik ¢a3anbik 3epTTeynepaiH, Heri3ri MakcaTbl 3epTXaHaNblK JKafganaa ypaHHbIH, KYKIPT Kbil-
KbIIbIMEH LWAManay KesiHAe KEeHHiH OpHanacy KeKXueriHe 0alnaHbICTbl KayblH-LIALWbIHHbIH, CaHAbIK-Ca-
ManblK CMNATTaManapblH aHbIKTAy KaHe CanbiCTbipy. KoamaTaHTTapablH, CaHAbIK-Cananblk CunaTTamanapbiH
benriney onapapl XKoo, AUCNEPCUANay, KO KaHe y3aK, yaKblT 60Mbl KayblH-LWALIbIHHbIH, aAbIH Ny YLWiH TMIMA
Tocinaepai TaHAayFa MyMKiHAIK bepea;.

PeHTreHOANdPaKTOMETPUANDIK, Tangay Cu, -cayneneyi 6ap APOH-3 aBTOMaTTaHAbIPbINFAH AUPPAKTOMET-
piHae, B-cy3rige kyprisingi. Audpaktorpammanapapl Tycipy waptrapbl: U=35 kB; 1=20 mA; 6-20 Tycipy;
AeTekTop 2 rpagyc/muH. XHapTbinaih caHApblK Herisge peHTreHAik dasanbik Tangay TeH iIMEeKTep MeH a-
CaHAbl KOCManap 94iCiH KonfaHa OTbIpbiM, YHTAK CbIHAManapblHbiH AUPpaKkTOrpammanapbl 6OMbIHILIA OpPbIH-
panpbl. Kpuctangbik dasanapabiH, CaHAbIK KaTbIHAChI aHbIKTaAAbI.

Aundpaktorpammanapapl MHTepnpetaumanay ICDD KapTOTEKaCbiHbIH AEPEKTepPiH KOAAaHA OTbIpbIN XKyp-
risingi: PDF2 (Powder Diffraction File) yHTaKkTbl AudpakTOMeTpUAnbIK ManimeTTep 6asacbl aHe Kocna-
NapAaH Ta3a MUHepangapablH andpaktorpammanapsl. Herisri ¢azanap ywiH masmyHAabl eCenTey Kyprisingi.

AEKONbMATUSALUUANDIK EPITIHAIHIH KOHUEHTPALUACBHIH TAHAOAY

WeriHainepain nanga 6ony TaburaTblH 3epTTey KoHe Tanday HerisiHAe Kypaeni Tay-KeH reonorusanbik
KafgannapbiHAA YHFbIMANAPAbIH, OHIMAINIMIH apTTbipy YWIH AEKOAbMaTU3aUMANLIK epiTiHginepaeri rmapod-
TOP KbIWKbINbIHbIH, KOHLEHTPALMACHl TaHAanabl. MAPOPTOP KbIWKbIAbIHBIH, KOHLEHTPALMACBIHbIH, TUIM-
AiNiri eHiMAj rOPU3OHTTbIH, reONOTUANBIK epeKWeNiKTepiHe XaHe KayblH-LWALbIHHbIH, CaHAbIK-CananblK CU-
naTTamanapbiHa 6ainaHbiCTbl TaHAanagbl. MAPOdTOP/bI KbIWKbIA EPITIHAINEPIH KONAAHY YHFbIMANApabIH
BHIMAINITIH KannblHa KeNTipyre }aHe eHAipyre }yYMCanaTbiH WblfbIHAAPAbI a3aNTyFa MYMKIHAiK bepes,.

aybiH-wawbiHAbl eHAey 6oiblHWA Taxipubenep CaHTOH, MaacTpuxT KoHe KamnaH ropu3oHTTapblIHbIH
CbIHAMaNapblHAH anblHFAH YAriNepAe XUMUANbIK peareHTTepdiH, AeKoAbMaTU3auMANbIK  epiTiHAiNepAiH,
JPTYPNI KOHUEHTpauuanapbiMeH Kyprisingi. EpiTiHAIHIH TMIMAI KOHUEHTPAUMACHIH aHbIKTAYy YWiH OHIMHIH,
HApPbIKTbIK KYHbIH €CKepe OTbIpbin, €H epuTiH Kacuettep TaHAanabl. Mbicanbl, No 1 taxipube ruapodtop
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KbILKbINbIHBIH, (MaccaHblH, 10 %) KaHe TexHuKanblK cyablH (90 %) epiTiHgicimeH eHaeyai KamTbigbl. No 2
ToXipnbe dTop/bl KbiwKbIA (5,0 %) KaHe KYKipT KbiwKbiabl (10,0 %) 6eTTik 6enceHai 3at (1 %) KaHe TexHMKa-
NblK ¢y (84 %) epiTiHAaicimeH eHAeyai KamTbigbl. 1-KecTege 3epTxXaHaiblK 3epTTeynep Kyprisyre apHanfaH
[EeKOIbMaTU3aUMANBIK epiTiIHAINepAiH NnapameTpaepi KenTipinreH.

Kecte 1. lekonbMatusaumanbik epitiHginepaiy napamerpnaepi

Kypamb dropcyTek KykipT CynbpamuH
P KblwKbinbl HF, % Kblwkbinbl (H,S0,), % KbiwKbinbl CAK, %
Toxipnbe 1 10 - -
Taipube 2 5 10 1

1-Taxipnbege HF — (10 %), TexHuKanblK cyabiH, (90 %) AeKoNbMATM3aUMANBIK EPITIHAICIH AaibiHaay ¢Top-
Nbl KbIWKbINABIH, KapTbinan ¢dabpuKaTbiHaH Ky3ere acblpblngbl. PTOPAbI KbIWKbIAAbIH, KapTblian dabpu-
KaTblH TaHAAYy OHbIH TOMEH KyHblHa, FMNCMeH, aNlOMUHOCUAMKATTAPMEH KOHE KPEMHWMIAI KOCbINbICTapMeH
KOFapbl peaKTUBTINiriHe OalNaHbICTbl, ONap KeHA KbIHbICTAP MEH KOJAMATMU3aUMANbIK KayblH-LIALLbIH-
HbIH, Kypamaac beniri 6o/bin Tabbinagpl. 2 — Taxipubeae AekobMaT epiTiHAiciH AarbiHaay HF — 5%, H.SO,
- 10 %, 6etTik 6enceHai 3aT — 1,0 %, TexHuMKanblK cy — 84 % apaKkaTblHaCbiHAA aMMOHMIA budTopuai meH
0a3 KYKIpT KbIWKbINbIHbIK Heri3iHae Kyprisingi. bettik 6enceHai 3aTTapAblH, KOCbLIybl TMAPOGTOP KbiLl-
KbINIbIHbIH, LWeriHgi Ty3eTiH MWHepangapMeH ©e3apa dpeKeTTecyiHiH ofapblnayblH KamTamacbl3 eTedi. byn
afganaa GTop KblWKblAbl KYMAafFbl KBAPLUTbIH KON meswwepiHe 6ainnaHbICTbl TONbIFbIMEH KOWblnaabl. ©3apa
dpeKeTTecy peakumanapbl MbiHa dopmynanap HobliHWA Kypea;:

CaSO, x 2 H,0 +2 HF = CaF, + H,50, + 2 H,0, (1)
CaAlSiO, + 16 HF = 2 AIF_ +2 SiF, + 8 H,0 + CaF, 2)
6 HF +5i0, = SiF, + 2 HF + 2 H.0 3)

KYKIPT KbIWKbINbIH epiTKill peareHT peTiHAe TaHAay a/lOMUHWUIA TOTbIFbIMEH, TEMIP MEH Kanun ruapok-
CUAIMEH PEaKTMBTINIKKe, OHAIPIC OpbIHAAPbIHAA ap3aH KaHe KON KeTimAinikke b6ainaHbicTbl. ©3apa apekeT-
Tecy peakumacbl MbiHa Gopmyna boiibiHIWa XKypeai:

ALO, +H SO, =AL(SO,).J, + H,0 (4)

CblHamManapabl TamwblNaThin eHAey OoWbiHIWE 3epTxaHanblK Taxipubenep Kypri3inreHHeH KeliH Konma-
TUpAeyWi epiTiHAINePAIH dp TYpAi Kypambl, ayblH-WawbiH 6eame TemnepaTypacbiHaa KenTipingi. CbiHama-
NapablH, OeTiH erken-Terkenni 3epTrey yWiH CKaHepaeyLwWi 3NeKTPOHAbI MUKPOCKON KonAaHblnapl. benrini 6ip
epiTiHAIMEH eHAeyAeH KeMNiHTi CypeTTepai canbiCTbipManbl TanAay KaHe OHbl 6acTanKbl KECKIHMEH CanbICTbIpy
AEKONbMATM3auMA epiTiHAICIHIH KYPaMblHbIH THIMAINITIH Ke36eH aHbIKTayFa MyMKiHAIK 6epa,.

HaybiH-walbliH BGETiHiH, cypeTTepi apTypAi epiTiHAINEPMEH eHAeNreHre AeiiH XaHe OfaH KeWiH Kofapbl
AXKbIPATLIMAbINLIKTAFbl  AHANUTUKANBIK  CKaHepney SNeKTPOHAbl MWMKPOCKOMbIHbIH,  KeMerimeH Tycipingi.
On Tescan MIRA 3 FEG-SEM cybMUKpOH AeHreniHAe KeH ayKbiMAbl 3epTTey Tamncbipmanapbl MeH canaHbl
6akblnay ywiH »*acanfaH. SEM TESCAN MIRA anekTpoHAbl 6aFaHaCbl, 91eKTPOH Ke3i: LLoTTKMAiH aBToIMMccHA-
NbIK KaToAbl. YArire TYCETIH 3N1€KTPOHAbI CayNeHiH, aHeprua AmanasoHbl: 200 3B-geH 30 KaB-ka geintin (BDT
cayneciH Texey onumacel 6ap 50 3B-aeH). Coynenik TOKTbl ©3repTy YLWiH AnadparmaHbl aybiCTbipy KYPbIAFbICHI
PEeTiHAE 3NEeKTPOMArHUTTIK IMH3a KondaHblnagpl. Caynenik Tok: y3aikci3 perrenetiH 2 nA-gaH 400 B-ka aeniH.
Makcumangbl kepy epici: WD =10 mm-ge 8 mm-aeH Xofapbl, makcumangbl WD-ge 50 mm-geH Kofapbl.
IDNEeKTPOHAbIK BafaHHbIH axbipaTbiMAbiAbIFbl, 1.2 HM Kofapbl Bakyym pexumi 30 k3B, SE. aetektopbl 1 KaB
Ke3iHae 3.5 HMm, In-Beam SE. geTtektopbl 1 K3B Ke3iHae 1.8 HM, BDT 6aitnambiHbIH, TEXKEY ONUUACHI.

HOTUKENIEP MEH TAIKbINNAYNAP
AnpbiHFbl Benimae KenTipinreH agictemere caikec 6yn 6enimae Herisri FblIbIMU HITUKENEP KeNnTipinreH. 3-cy-

petTe (a) — CaHToH, (b) — MaacTpuxT, (c) — KamnaH apycTapbiHAa YPaHAb! YHFbIMANbIK OHAIPY Ke3iHAeri sayblH-
LWALWbIHHbIH, BelHenepi KenTipinrex.
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CaHTOH b MaacTpUXT TOPU3OHTbIHbIH, YHFbIMANAPbIHAH aNblHFAH CbiHAMaNAPAbIH, KayblH-WALIbIHbIHbIH,
peHTreHodasanblk TanAayblHbIH HITUXKENepi KayblH-WaLbIHHbIH, Bip KOMMNOHEHTTI E€KEHIH JHEe XMMMANbIK,
WbIKKAH eHiMHiIH 100% runciHeH TypaTbiHbIH KepceTeai. KamnaHMA ropU30HTbIHbIH, YHFbIMACbIHAH anblHFaH
KaybIH-WALbIH YATINEPi KayblH-LWALbIHHbIH, KON KOMMOHEHTTI XaHEe KypAeni KYpblAbIMFa Me eKeHAirH Kep-
cetesi. 35,6 % menwepiHae KpemHURAIH, 33,9 % anbbetuTTiH, 4,9 % MUKPOKAUHHIH, 60Nybl KOAMATALMUAHDIH
MEXaHMKaNbIK TYPiHIH 6acbimabinbiFbiH, 16,7 % runcTiH, aHe 8,9 % KanbUMTTIH, XMMMUANBIK WbIKKAH KayblH-
WALLbIHHbIK 60NYbIH pacTanapl. 2-KecTese *ayblH-WaLllblH YATNEPiHIH, KapTblnai CaHAbIK PEHTTEHAIK Gpa3anbik,
TaNf4ayNapbIHbIH HITUKENEPI KeNTipinreH.

(a) (b) (c)

Cypem 3. YHreimanapdaH (a) — CaHmoH, (b) — Maacmpuxm, (c) — KamnaH 20pu30HMMapsIHGH
HAYbIH-WAWbIH CbIHAMAAAPbIHBIH Cypemmepi

Kecte 2. ¥aybiH WallblH yArinepiHiH KpUcTanabiK GasanapbiHbiH XKapTbinail CaHAbIK,
peHTreHodaszanbiK TangaynapbiHbIH HITUXKeNepi

WWW.NUCLEAR.KZ rq
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SEM HV: 10.0 kV WD: 8.94 mm A SEM HV: 10.0 kV/ WD: 14.70 mm
View field: 93.8 um View field: 86.5 um

Cypem 4. Maacmpuxm OeHeeliiHOe2i cbiHamanap bemixiH b6eliHeci: (a) — 6acmankbl cbiHama;
(b) — 1-wi maxcipube coiHamacel; (c) — 2-wi maxcipube coiHamacsl

nanga 6onybimeH TbiFbi3 6onMagpl. YAriHiH iwiHapa epyi 6aiikanagbl, KpUctTangapaplH, Menwepi 20-g4aH 5 pum
AeNiH aTapAbiKTal azanapl. byn yaridix 6ip 6eniriHiH ruapodTop KblWKbIbIHAA epyiHe bainaHbiCTbl. 4,c-cypeT-
TeH 2-Wi Toxipube gepeKkTepiH benHenenTiH, yAri KypblAbIMbIHAAFbl ©3repicTep HeFyp/bIM aKbiH cunaTbl Bap
anAblHFbl ToXKipubere yKkcac ekeHiH kepyre 6onagbl. CoHpan-ak, TyHO6aHbIH, AeKONbMATU3ALMANBIK epiTiHAIMEH
epyi oHe epiTiHAIHIH KO3Fa/biC XONbIHAA NPOMOMH MEH YAKEH KapblKTapAblH naiga 6onybl 6aiikanagbl.
NiwiHgepi MeH KypblabiMbl ©3repreH KpucTangapAblH aepopmaumanaHfaH niwiHgepi, 60C opbiHAAPAbIH,
enwemaepi 1-wi ToxipmbemeH canbiCTbipFaHAa YAKeHIpeK. byn KayblH-WalbIHHbIH, (TOPAbI KaHE KyKipT
KbIWKbINAAPbIHAA epyiHe KaHe benceHai-6eTTik acepiHe BannaHbICTbl. 5-cypeTTe Chipaapua AenpPeccUAChIHbIH,
ConTycTik XapacaH KeH OpHbIHbIH, KaMnaH ropy30HTbIHbIH, KaybIH-WALLbIH YAFiNEPiHiH apHalbl epiTiHAinepMmeH
eHOENreHre AEWiHTi KoHe KeMliHri cypettepi KenTipinreH (a) — 6actankbl cbiHaMaHblH, beiHeci (b) — 1-wi
ToXipnbeaeH KemiHri cbiHaMaHbIH, BeiiHeci, () — 2-wwi TaxipubeaeH KemiHri cbiHaMaHbIH beiHeci.
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MuHepan dopmyna CaHTOH paeHreiti, % | MaacTpuxr geHreiti, % | KamnaH geHreiii, %
Quartz SiO, - - 35.6
Gypsum CasoO, *2H,0 100 100 16.7
Calcite CaCo, - - 8.9
Albite (Na, .Ca ,.)Al ,Si, O, - 33.9
Microcline (K Na )AISi.O, - - 49

HaybIH-WaLlbIHHbIK, PEHTTeHAK dasanblk 3epTTeynepiHiH, HaTuKenepi KaMnaHuA TOPU3OHTbIHLIH, YHFbI-
ManapbiHaa CaHTOHMKANbIK XaHe MaaCTpUXCTUKaNbIK AEHTEWNEPMEH CANbICTbIPFAHAA KOAMATALMA KenTereH
KOMMOHEHTTEPAEH TypaAbl KaHe Kypheni KypblabiMfa e eKeHiH Kepcetefi. KaHTOHAbIK aHe MaacTpuxtu-
KablK ayblH-WALbIH AEHreniHAe TONbIFbIMEH XMMUANbIK WbIKKAH Ke3ge KamMnaHWuAnbIK KeHAi ropuM3oHTTa
YKayblH-WALIbIHHbIH MEXaHWKaNbIK Typi 6acbim 6onazpb!.

3epTTey HOTWKenepi HerisiHae ©HIMAI TOPU3OHTTbIH, 9PTYPAI  AEHreWnepiH awaTbiH TEXHONOTUANDIK,
YHFbIMANAapAaH ayblH-WALbIHHbIH, CaHAbIK-CanaiblK CUMNATTamanapbl aHblKTanabl. KamnaH KeH apanblfblH-
[afbl YHFbIMANAPAA KaYblH-LWALbIHHbIH, MEXaHWKA/bIK KOHE XMMMUANbIK KOcnacbiH 6ingipeTiH Ken Komno-
HEHTTi Kypambl 6ap ekeHairi aHbIKTanapbl. MyHAaM ayblH-WaLbIHHbIH, Nakaa 60ybIH KO0 KaHe *Kep acTbl Wak-
Manay npouecTepiH KyWEeNTy YWiH eHIMAI TOPU3OHTTbIH, CY3y CMNATTaManapbliH apTTbiPy KMbIH IHe KelleHA
TOCiNAI XKaHe rnapoAMHAMMKANbIK KaHEe peareHTTiK aaicTepai bipikTipyai KaxeT eTeai.

4-cypette Coipgapua genpeccuacbiHbiH, CONTYCTiK XapacaH KeH OpHbIHbIH, MaacTpuXT ropu3oHTbIHbIH, Ka-
YbIH — WALWbIH YAriNepiHiH apHaibl epiTiHAINEPMeH eHAeNreHre AeniHri KoHe KeniHri cypeTttepi KenTipin-
reH (a) — 6acTankbl cbiHaMaHblH, beiHeci (b) — 1-wi TakipnbeneH KeWiHri cbiHamaHbiH, beiiHeci, (c) — 2-wi
ToXipnbeaeH KemiHri cbiHaMaHblH, beiHeci .

4,a-cypetTe Dactankbl CbiHamaHblH, OeTi AeHeae y3inicTep MeH apblKTap 60AMaii, ToH KaHKaNblK Kypbl-
NbIMbl 6ap 5-TeH 20 um AeniHri TbiFbl3 NNACTUHANLI KPUCTANAAPAAH Ty3inTeHiH Kepyre 6onaabl.Kpuctangapabiy,
niwiHaepi petci3 opHanacybiMeH aHe 6eTiHiH Oipkenki penbedimeH y3apTbinfFaH. 4,b-cypetteH pe-
KONbMaTU3aLMANbIK epiTiHaiMeH 1 eHAereHHeH KeWiH KpuCTanZapablH, KypblibiMbl MEH RilWiHiHiH, aiTap-
NbIKTait 6y3blNybl, 0NaPAbIH, MeALWEPi MeH TbIfbI3AbIfbIHbIH, a3atlobl KaHE YCaK KOMCbITbIAFAH YANEKTEPAiH nan-
na 6onybl H6arikanagbl. KpuctangapAblH OpHANacybl KeyekTi KeHicTikTe 60C opbiHAAP MeH NPOMOyTepaepain,

AdepHoe obwiecmeo KazaxcmaHa

é ’
SEM HV: 10.0 kV/ WD: 11.64 mm MIRA3 TESCA!

View field: 109 pm Det: SE 20 pm
SEM MAG: 4.67 kx  Date(m/dly): 07/14/21 IHT Zerde

MIRA3 TESCAN|

SEMHV: 10.0kV

View fiokd: 86.7 pm
SEM MAG: 5.83 kx _ Datelmid/y: 07/01/21

IHT Zerde

(b)

Cypem 5. KamnaH deHeeliiHiH coiHamanapsl beminiy 6eliHeci: (@) — bacmanksi cbiHama;
(b) — 1-wi maxcipube coiHamacel; (c) — 2-wi maxcipube coiHamacs!

5,a-cypeTTeH 6acTanKkbl CblHamMaHblH, 6eTi aeHeae y3inicTep MeH KapblkTap 60/1Maii, ToH KaHKaNbIK
KypblibiMbl 6ap 20-gaH 40 UM AeniHri apTypAi menwepaeri TbiFbl3 KpUCTanAapAaH Ty3inreHiH kepyre 6ona-
Abl. KpuctangapabiH, niwiHaepi petcis opHanacybl *KaHe OeTiHiH, bipkenki penbedi 6ap TikOypbIWTbI. 5,b-cy-
PETTEH AEKONbMATM3ALMANDIK EPITIHAIMEH 1 6HAEreHHeH KeWiH KpucTangapAblH, KypblabiMbl 6y3biabin, onap-
AblH Meslepi as3aibin, ycak KOMCbITbIAFaH yAnekTep nanga 6onatbiHAbIFbl KepiHedi. CblHama AeHeciHae
KYbICTapAblH MEH KapblKTapAblH, Nakga 6onybiH Kepyre 6onagpl. YAriHiH iwiHapa epyi 6aikanagpl, Kpuc-
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Tangapabiy, menwepi 40-taH 20 um aeniH asangbl. KayblH-WALbIHHBIH, TMAPOPTOP KbIKbIIBIMEH €pyiHe
©alinaHbICTbl aTapAbIKTaln e3repictep. 5,C-CYpeTTeH, Taxipube aAepeKkTepimeH 2 yYATiHiH, KypblabiMbl aiTap-
NbIKTAN ©3repreHiH KepceTeai, epiTiHAIHIH, KO3FanbiCbl XObIHAA KBNTETEH TEPEH, KYbICTAaP MEH XKapblKTap nan-
na bonagbl. [leHrenek niwiHaepi 6ap KpuctangapabiH, aedopmaumuanaHfad popmanapbiHa Hasap ayaapagp!.
blabipay *KayblH-WaLWbIHHbIK, GTOP/bI KaHE KYKIPT KbIWKbIAAAPbIHAA epyiHe, an OeTTik-6enceHAi 3aTTapabiH
eHyiHe 6alNaHbICTbI.

OHAIPICTIK 3KCNEPUMEHTTEPAI XYPI13Y 941ICTEPI

[e0TEXHONOTMANBIK NpPOLeCcTepAi KapKblHAATY aHe KabaTTbiH, Cy3ri alMarblHbIH, OTKI3riWTiriH KannbliHa
KenTipy apKblabl yPaHAb! YHFbIMAbIK OHAIPYAIH TUIMAINITIH apTTbipy YLWiH aBTOPAAP YHFbIMANAPAbI apHaKbl epi-
TIHAIMEH XMMUANDBIK BHAEY 9AICTEMECIH *Kacan, cbiHan Kepai. KabaTka acep eTyaiH, 6yn agictemeci - XMMUANBIK,
peareHTTep KelleHiHiH, epiTiHAINepiH Cy3ri akMaFblHA, OHbIH, KayblH-LALbIHMEH JPEKETTeCyi YWiH eHimai
ropu3oHTKa b6epyai, 3pandT angay apKblabl YHFbIMAAAH TbiC PeaKuMa eHIMAEPIH epiTyai KaHe Kotabl Kes-
fengi. 6-cypetTe ypaHHbIH YHFbIMANbIK OHAIPICIH KapKbiHAATY 6OMbIHILA KypaMaac *KYMbICTapAblH 93ipNeHreH
CXeMacbl KenTipinreH.

Monitor well

’ From plant
Monitor wel!

-430

-440

450 7

460
Cypem 6. YpaHObl yHFbIManbIK 6HOIpYOi KapKbIHOamy cxemace!

6-CypeTTeH Kepin OTbipFaHbIMbI3Zali, Heri3ri maccacbl ayblH-WallblH, 6HIMAi rOPU30HTTa, TiKenen epiTiH-
Ainepai Tycipy aMMmafblHAA KoHE anaay YHFbIManapblHaH COPFbl YHFbIManapbiHA epiTiHAinepaiH, Kosfany
KbINAAMABIFbIH apTTbipadbl. XMMUANLIK peareHTTepAi KOAA4aHA OTbIPbIN XMMUANLIK eHAeY4Ai XKyprisy ap-
Halbl KabablKTa epiTiHAiNep AalblHAAYAbl KaHE YHFbIMANapAblH, Cy3ri 6eniriHe AeliH KbiCbiMabl KeH, 601-
blHWa bepyai Ke3ageiai. byn peTTe pdaibiHAaNFaH apHaibl epiTiHAI LMCTEPHAHbIH, CbIAbIMAbBINbIFbIHAH,
angay copfbicbimeH bepinesi. TexHonoruMAnbiK yYHfbiManapablH, cysri 6eniriie 3,0-4,0% ¢TopAbl KbIWKbiA
Heri3iHgeri A4eKoNbMaTU3auMANbIK epiTIHAINEePAI TiKeNen KeTKi3y XMMUANbIK PeareHTTepAiH, WbIfbIHbIH a3al-
TYFa KOHE YKayblH-LWALbIHHbIH, K6OipeK biAblpaybl MEH AUCNEPCUACDI YLWiH eHY KabineTiH apTTbipyFa MyMKIHAIK
bepea;.

YpaHabl YHFbIMANbIK GHAIPY Ke3iH4e 3KCMEePUMEHTTIK KYMbICTapAbl YMbIMAACTbIPY, WalManayapblH, Tex-
HONOTUANBIK PEXUMIH CaKTay, AEKOAbMATU3aUMANANTBIH epiTiHAINEeP MEH XMMWANbIK pPeareHTTepaiH KaxeT-
Ti KBJIEMiH ecenTey YLWiH TeMeHAEri re0TeEXHONOMMANBIK NapaMeTpAepai ecenTey KaxeT bonapl:

OHIMAi ropM30HT BOMbIHLLIA CY3TigeH epiTiHAINePAiH TapanybiHbIH, ecenTik ayaaHbl MbiHa popmyna boiibiHLLA
aHbIKTaNAbl:

9
§S=_—=b_
0,22h, )

MyHZafbl QD — yHfbiMmafa OepinreH AekonmuaTTaylbl epiTiHainepaid kenemi, m® 0,22-eHimAi ropu-
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30HTTbIH, CbIAbIMAbl bIHbICTAPbIHbIH, KEYEKTINIriHiH, opTawa Ko3QPUUMeHTi. [eKonbmaTU3auMANnblK epiTiH-
AinepaiH Tapany paauycbl MHbla Gopmyna BoibIHWA aHbIKTaAbI:
1

R- (gj (6)

XUMUANBIK peareHTTepAiHepiTiHAiNepiH AaMbIHAAYFa KaHe bepyreapHanfaH Kababik KOPPO3nAFaTe3imM-
A MaTepuMangaH KacanfaH KOHTeWHep MeH copfblaaH Typaabl. Cebebi onap KyKipT aHe ruapodTop Kblww-
KbI4APbIMEH XKaHacazpbl.

TemeHAe AEKONbMATU3ALMANBIK EPITIHAIHIHPTYPAI peLenTypanapbiHKONAaHa OTbipbIn, 20 nanganaHy
YHFbIManapbl Typanbl MaNIMETTEP KeATipiareH. o3ipaeHreH AeKOAbMATU3aUMANBIK epiTiHAire MblHanap KaTa-
Abl: TEXHUKANbIK CY, TOP KbILWKbIIbI, KYKIPT KbILWKbIAbI 9p TYpAi nponopumaga. 3-Kecteae AeKOAbMaT epiTiH-
AICIHIH, peLenTypacbiHbIH, NapaMeTpaepi XKaHe IKCNEPUMEHTTIK XKYMbICTAapAbIH, OHAENTEH HITUKENepi KenTipin-
reH.

4-KecTe-AeKONbMAT epiTiHAiNepiHiH NnapameTpaepi KaHe TaXipubenik }ymbicTapAblH, HITUKeNepi

Kypambi Kenemi BP, m3 H SO, Kr HF, kr Oupenren MPL TE.’,YmKKe MPLI 'raxmu'rel-l
274 YHFbIManapAblH CaHbl peniH KeuiH
HF + H,SO, 2,7 70 200 10 22 60
HF + H,SO, 2,7 70 300 10 16 42

Toxipubenik KymbiCTapFa AeWiH KoHe ofaH KeWiH naifanaHy YHFbIManapbiHbIH Y34IKCI3 KYMbIC iCTEY Ke3eH-
AepiH Tangay YHFbIManapabl MHHOBAUMANBIK 3A4iCNEH XMMMANBIK OHAEYAIH, TUIMAINIMIH aHbIKTayFa MYMKIHAIK
Oepai. 7-cypeTTe 3KCNEPUMEHTTIK KYMbICTApFa AeWiH aHe ofaH KeWiH YHFbIManapablH, Y34iKCi3 XKymbic icTey
Ke3eHAepiHiH, AMarpammachbl KenTipinreH. MKacbln TyC A3CTYpAi aaicTepMeH KabaTttapablH Cy3y eHimainiriH
KannblHa KeNTipreHHeH KeWiH TaH4anfaH YHFbIMANapablH, Y3A4IKCi3 KYMbIC iCTey Ke3eHiHiH opTawa MaHAepiH
KepceTteai. Kbi3fblnT capbl TycneH MaacTpuxT AeHreriHaeri YHFbIManapablH, rmapodTop KbiWKbbIH KONAaHa
OTbIPbIN, YHFbIMANAPAbl XMMUANbIK 6HAEYAEH KeWiH Y34iKCi3 KYMbIC icTey Ke3eHaepi KepceTinreH. Kpi3bin
TycneH KamnaH aeHreiiHgeri yHFbIManapablH, XMMUANBIK 6HAEYAEH KeliH 33ipneHreH ¢opmynanapabl KonaaHa
OTbIPbIN, MHHOBALMANBIK dAICNEH Y3A4,iKCI3 XKYMbIC iCTey Ke3eHAepi KepceTinreHx.
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Cypem 7. [eomexHO102UANbIK YHFbIMAAAPObIH Y30iKCi3 HYMbIC iCmey Ke3eHiH canbicmelpmasnsl manday Hamuxcenepi

ofapblga KenTipinreH AepekTepai canblCTbipManbl TanAay KepceTkeHaen, KamnaH meH MacTpuxT Kek-
KMEKTepiHiH TaH4anfaH reoTeXHONOrMANbIK YHFbIMANapbiHAA 3KCMEPUMEHTTEp KyprisinreHre aewiH opTa-
WA Y3A4IKCI3 KYMbIC YaKbITbl CoMKeciHWe 16 xaHe 22 KyHAi Kypaabl. Cy3y cunaTramanapbiH KanmnblHA Kentipy
YWiH rMApodTOp KbIWKbIAbIH KONLAHFAaHHAH KeWiH KamnaH ropuM3oHTbIHAaFbl YHFbIMANapAablH Y34IKCI3 KYyMbIC
icTey Ke3eHiHiH opTalla MaHi 42 TaynikTi, an Mactpuxtckuinge 60 TaynikTi Kypaabl.
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KOPbITbIHAbINAP

KON 4aHbICTaFbITEXHONOMMANIKYHFbIMANApAaH WeriHginepaiHcbiHamanapblanbiHbin, CaHTOH, MaacTpuxt
XoHe KamnaH KeH apanblKTapbl aHbIKTaN4bl oHEe CaHAbIK OHEe Canaiblk CUNATTaManapbl aHbIKTaNAbl aHe
weriHAi Ty3ywi MmaTepuangapabiH Kypambl benrineHai. KamnaH ropusoHTbIHAAFbI YHFbIMaZaH asiblHFaH
VATiHI PEHTreHAK da3anblk 3epTTey HITUNKENepi WeriHAINePAiH, Kon KOMMOHEHTTI aHe KYPAENi KYpblabiMabl
eKeHiH Kepcetesi. KpemMHuigin, 35,6 %, anbbetut 33,9 %, MUKPOKAUHHIH 4,9% 60nybl 6iTenyaiH, MexaHUKanblK
Typi 6acbiM eKeHiH, TMncTiK 16,7 % aHe KanbuMTTiH 8,9% 601ybl XMMUANBIK TEKTI WeriHainepaid, 60aybiH
Kepcetea,.

HaybIH-WallbIH yArinepiH eHaey 60MbIHLWA XKYPri3iAreH 3epTXaHanblK Toxipubenep cbiHaManapablH,
MUKPOCKOMUANDBIK 3epTTeyNepiH KeWiHHEeH CanbiCTbipManbl TanfayMeH ipiKTeNTeH XMMMUAMbIK peareHTTepaiH,
THiMmainirin kepceteai. ®Topbl KbiWKbIA (5 %), KyKipT Kblwkbiabl (10 %) kaHe OenceHai 6eT HerisiHAaeri
LeKoNbMaTUpAeyLWi epiTiHAiHI a3 Menwepae AanbliHAAY AEKOAbMATUPAeYLW epiTiHAIHIH, epy KabineTiH apTTbI-
PyFa MyMKIHZAIK Bepeai *aHe KabaTTa y3aK yaKbIT TYyHOaHbIH Nakga 60aybiHa on bepmenai.

YHFbIMaNapAbIHCy3ribeniriHeHaeyreHerisaenreHeHiMAiropU30HTTbIH,CY3Y OHIMAINITIHKANNbIHAKEeNTipy-
LiH 33ipNeHreH CXeMacbl XMMMUANbIK PeareHTTepAiH, MEHLWIKTI WbIfbIHbIH a3aiTyfa KoHe AeKoAbMaTu3aumua-
NbIK epITiHAiHIH, TMIMAINITIH apTTbIpyFa MYMKIHAIK 6epeai.

YpaHabl 6HEPKICINTIKYHFbIMA/bIK OHAIPY XKafAaNbIHAA Te0TEXHONOTUANBIK YHFbIMaNapAa cy3y cunaTra-
Manapbl TOMeH KeHAepae Cy3y cuvnaTTamanapblH KannblHA KeATipyAiH WHHOBAUMANLIK SA4ICIH KONAAHYAbIH
yTbiMAbl napameTpnepi benrinenai. MaHa agic anpay yHFbIManapbiHbIH, GHAIPY eHiMAiniri meH Kabbinaay
KabineTiH TMiMAi KannbiHa KenTipeai, YHFbIManapAblH, Y34iKCi3 Xymbic icTey mep3imiH 70-80 %-fa apTTbipa-
[bl. OHAipyre apHanfaH nanganaHy WbiFbIHAAPbIH KbICKAPTaAbl, SKONOTUANBIK KaHEe OHEPKaCiNTiK Kayincisaik
TaNanTapblHbIH, CaKTanyblH KAMTAMacbI3 eTe,.

EpyTHimainiriHapTTbipyKaHeacepeTyaiHPU3nKa-XMMUANDIK 3AiCTEPIHKONAaHAOTbIPbIN, IPTYPAIKaFaal-
Nnapaa eHiMAi rOpM3OHTTbIH, YKayblH-WAWbIHHbIH, Nakaa 6onybliH 6onabipmay macenenepiH 3eptrey 60MbiH-
Wa oAaH api 3epTTeynep AalblH OHIMHIH ©3iHAIK KYHbIH TOMEHAETYre aHe eHbeK eHiMAiniriH apTTbipyfa
MYMKIHAK bepea,.
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NOABOP PALLUOHA/IbHbIX
MAPAMETPOB BOCCTAHOB/EHWUA
GUNbTPALUOHHbIX
XAPAKTEPUCTUK PYAL
CKBAWHHOU PA3PABOTKU
MECTOPOXAEHWUU YPAHA

A6ppaxmaHos H.H.
TOO «baikeH-U», Kbi3binopaa, KasaxcraH

YpaH urpaet BaXkHy po/b B NPOU3BOACTBE Ajep-
HOW 3Hepruu. ABNAACH K/IOYEBbIM BELLECTBOM A/
NPOM3BOACTBA TON/AMBA ANA ALEPHbIX PEaKTOPOB,
ypaH, 6onee pacnpoCTpaHEHHbIN 31EMEHT 3€MHOM
Kopbl, BCTPEYalWMINCA B TOPHbIX NOPOAAX, NOYBE,
PEKax M OKEeaHCKMUX BOAAX, LOMKEH M3BNEKATbCA U3
CbipbAi B C/IONKHOM TMAPOMETANNYPIMYECKOM MpO-
LLlecce, BK/IOYAIOLWEM MHOXECTBO CTajuii passgene-
HMA. YpaH B pyAe 4YacTo CONPOBOXAAETCA APYrUMK
PeAKMMM METanNamu, KOTOpble MOMHO WU3B/EYb B
TEXHONIOTMYECKOM NpoLiecce, YToObl NOBLICUTL PEH-
TabenbHOCTb BCero npeanpuatusa. [1]. YpaH asnsetca
Hanmbonee NPeACTaBUTENbHBIM 31EMEHTOM U3 aKTH-
HOMAO0B, UMetowWMNiA GyHAAMEHTANbHOE 3HAYeHUE B
AAEPHOM TONIMBHOM LMKAe. OXKMAAETCA, YTO PbIHOK
AAEPHOW 3HEPTUM CYLLECTBEHHO BbIPACTET B TEYEHUE
cnepytowmnx 20 net. Hanpumep, Tonbko B CLUA, no
nporHosam, kK 2030 rogy oH BbipacTeT Ha 50%.

B couyeTaHuM C OXMAAEMbIM POCTOM ALEPHOM
SHEPreTMKM NOTPebHOCTM B YypaHe TaKke pesKo
BO3pacTyT B byaywem v B pelweHnn npobaemsl fo-
CTOWHbIA BKNa4 MOXET BHECTM ypaHOBaA OTPacib
KasaxcTaHa, onuparowanca Ha NPOrpeccuBHYIO, Bbl-
COKO3PEKTUBHYIO CKBAaXKMHHYIO A00bIYY YPaHOBbIX
pya [2]. Ha pucyHke 1 npuBeaeHbl AaHHble NO pas-

o, 2% oy,
1] _0
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PucyHok 1. Pa3gedaHHbie 3anace! ypaHa no cmpaHam /
Figure 1: Proven uranium reserves by countries

SELECTION OF RATIONAL
PARAMETERS FOR RESTORATION
OF FILTRATION CHARACTERISTICS
OF ORES OF BOREHOLE MINING

OF URANIUM DEPOSITS

Abdrakhmanov N.N.
Baiken-U LLP, Kyzylorda, Kazakhstan

Uranium plays an important role in the production
of nuclear energy. As a key substance for the
production of nuclear reactor fuel, uranium, a
more common element of the Earth’s crust found in
rocks, soil, rivers and ocean waters, must be extrac-
ted from raw materials in a complex hydrometal-
lurgical process involving many separation stages.
The uranium in the ore is often accompanied by
other rare metals that can be extracted in the
technological process to increase the profitability
of the entire enterprise. [1]. Uranium is the most
representative element among the actinoids and
is a fundamental element in the nuclear fuel
cycle. For example, in the United States alone, it is
projected to grow by 50% by 2030.

In combination with the expected growth of
nuclear energy, the demand for uranium will also
increase sharply in the future and the uranium
industry of Kazakhstan, based on progressive,
highly efficient borehole extraction of uranium
ores, can make a worthy contribution to solving
the problem [2]. Figure 1 shows data on proven re-
serves of natural uranium, Figure 2 shows data on
the share uranium concentrate production by count-
ry of the World.

qu5 3% 2% 194

Australia m Mamibia
TUzbelistan China

mKazakhstan ® Canada
B iger 1Eussia
TE4 Tkraine

PucyHok 2. [lonesoe npou3eo0cmeo ypaHa cmpaHamu

mupa / Figure 2. Shared production of uranium by countries

of the world
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BelaHHbIM 3anacamM NPUPOLHOro ypaHa, Ha PUCYHKe
2 npuseseHbl faHHbIe NO LONEBOMY NPOU3BOACTBY
YPaHOBOTrO KOHLEHTpaTa no cTpaHam Mwupa.

MpaKTWKa 3KCNAyaTalmMm CUCTEM Te0TEXHONOTHUYE-
CKMX CKBAXMH MpPM 3KCMAyaTaLMU MeCTOPOXKAEHMI
ypaHa cnocobom MCB nokasbiBaeT, YTO C TEYEHUEM
BPEMEHM HAONIOAAETCA CHUMKEHWE MX MPOU3BOAM-
TenbHoCcT. OfHOW M3 OCHOBHbIX MPUUYUH CHUNKEHME
MPONYCKHOW CNOCOBHOCTU TEXHONOTUYECKUX CKBa-
KUH ABNAETCA YBEUYEHUE TUAPABANYECKUX COMPO-
TUBNEHWUW U CHUXKEHME UNBTPALMOHHBIX XapaKTepu-
CTWK NNacTa BCeACTBME 06pa30BaHMA KONbMaTaLum,
33 CYeT 0CaX/AEeHMA BEeL,eCTB PACTBOPEHHbIX B TEXHO-
NIOTUYECKUX PaACTBOPAX, MAM MeXaHWYecKoro nepe-
MELLEHMA YacTUL, PYLOBMELLAOWEr0 ropu3oHTa, a
TaKXKe BblgeneHunin rasa [3]. CnoXHO pacTBOpUMbIe
0CafKNM M MNepemeLlLeHHble [UHWUCTbIe YacTulbl B
NPOAYKTMBHOM rOPWU30HTE YBEAUYMBAIOT TMAPaBAM-
yeckoe COMpPOTMBAEHWE M 06pPa3yOT HenpoHuuae-
Mbl€ Y4aCTKM reoxmmmyeckux bapbepos, nepekpbl-
BalOLWMX NMHMM MOTOKA pacTBOpoB. Kak npasuno,
CHUXKeHME OWMABTPALMOHHBIX XapaKTePUCTUK Mpo-
LYKTUBHOTO rOPU30HTA BEAET K CHUXKEHMIO COAEpHKa-
HMA ypaHa B P, 1 ymeHblueHUO aebuTa 1 nepnosaa
becnepeboiiHON paboTbl CKBaKMH. 3TO YBENMYMBAET
nepuoa oTpaboTKM TEXHONOrMYECKUX B10KOB, BCAeA-
CTBME YEro, NOBbILAETCA PACXOA, CEPHOW KUCAOTbI,
3/1EKTPOIHEPTUM M MPOYMX 3KCMAYaTaLMOHHbIX CO-
cTasnaowmx [4].

MpUMEHEHNE CEPHON KUCNOTbl B KayecTBe Bbl-
LLeNaynBatoLero peareHTa Ha NpeanpUATMAX CKBa-
XUHHOWM A06blun KazaxctaHa 06ycnoBAEHO HU3KOM
CTOMMOCTbIO, AOCTYMHOCTbO, BO3MOMXHOCTbIO OTHO-
CUTENbHO MONHOTO NepeBoAa ypaHa B pactsop [5].
OfZHaKO BbICOKAA KMHETMKA B3aUMOLENCTBUA CEPHOA
KMCNOTbI C KapbOHATHbBIMM MWHEpanaMu pyLoBMe-
WatoWmX nNopos, BbI3bIBAeT 0CagKoobpa3oBaHuWe B
BUAE TeoXxMmmyeckoro bapbepa, MpPenATCTBYIOLLErO
npoueccy BbilwenaunsaHua [6]. MpumeHeHue cne-
LMANbHbIX AEKNAaMaLMOHHbIX PAacTBOPOB Ha OCHOBE
$TOPUCTOBOAOPOAHOM KMCNOTbI C J0baBNEHMEM Cep-
HOW KMCNOTbl M NOBEPXHOCTHO-aKTUBHbIX BELLECTB B
COOTBETCTBMM C pa3paboTaHHOM METOAMKOMN MO3BO-
naet 30PeKTMBHO paspylaTb M NpeaoTBpaLLaTh OT-
NIOXEHUA B NPOALYKTUBHOM TOPU30HTE CKBAKMHHOM
£00bl4n ypaHOBOW pyAbl.

N3meHeHMA NOrUCTUYECKMX LLENOYEK NOCTABOK XU-
MUYECKUX PeareHTOB M KOMMIEKTYIOWMX 3anacHbIX
yacTen TexHonormyeckoro obopyaoBaHMA NOAHANM
BAYXHOCTb BOMPOCOB NOBbIWEHUA PUABTPALNOHHbIX
XapaKTePUCTUK pya B Pa3HOOOPa3HbIX FOPHO-Teo-
NOTMYEeCcKUxX ycnosuax. NMpumeHeHne TpaguUMOHHbIX
METOZ0B BOCCTAaHOB/IEHWA NPON3BOAUTENBHOCTH TEX-
HOMIOTUYECKUX CKBAXKUH B OC/NIONKHEHHbIX YCNOBUAX B
PyZAax C MOBbILEHHbIM COAEPKaHMEM KapbOoHaTHbIX

The practice of operating geotechnological
well systems during the exploitation of uranium
deposits by the in-situ leaching method shows
that over time there is a decrease in their produc-
tivity. One of the main reasons for the decrease
in the throughput capacity of technological
wells is an increase in hydraulic resistance and
a decrease in the filtration characteristics of the
layer due to the formation of colmatization, as a
result of sedimentation of substances dissolved
in technological solutions, or mechanical move-
ment of particles of the ore-hosting horizon, as
well as gas emissions [3]. Difficult-to-dissolve
sediments and displaced clay particles in the
productive horizon increase hydraulic resistance
and form impenetrable sections of geochemical
barriers blocking the flow lines of solutions. As
a rule, a decrease in the filtration characteristics
of the productive horizon leads to a decrease in
the uranium content in the well, and a decrease
in the flow rate and the period of uninterrupted
operation of wells. This increases the period of
processing of technological blocks, as a result of
which the consumption of sulfuric acid, electri-
city and other operational components increa-
ses [4].

The use of sulfuric acid as a leaching reagent at
borehole production enterprises in Kazakhstan is
due to the low cost, availability, and the possi-
bility of relatively complete conversion of uranium
into solution [5]. However, the high kinetics of
the interaction of sulfuric acid with carbonate mi-
nerals of ore-hosting rocks causes sedimentation
in the form of a geochemical barrier that prevents
the leaching process [6]. The use of special
declamation solutions based on hydrofluoric acid
with the addition of sulfuric acid and surfactants
in accordance with the developed methodolo-
gy makes it possible to effectively destroy and pre-
vent deposits in the productive horizon of bo-
rehole mining of uranium ore.

Changes in the logistics supply chains of che-
mical reagents and spare parts of technological
equipment have raised the importance of impro-
ving the filtration characteristics of ores in a va-
riety of mining and geological conditions. The use
of traditional methods for restoring the producti-
vity of technological wells in complicated condi-
tions in ores with a high content of carbonate and
clay minerals does not give a positive result. The
study of the structure and compositions of sedi-
mentary components will make it possible to deve-
lop rational parameters for reducing the filt-
ration characteristics of ores at various produc-
tive horizons [7].
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M TAMHWUCTBIX MUHEPANOB He AaeT NOMOKUTENbHOIO
pe3ynbTata. M3yyeHne CTPYKTYpbl M COCTaBOB 0Caj-
Koobpa3syowWwmnx KOMMNOHEHTOB MNO3BO/MMT pa3pabo-
TaTb PaLMOHaNbHble MapamMeTpbl BOCCTAHOB/IEHMUSA
GUNBTPALMOHHbIE XapPaKTEPUCTUKKU PYA Ha pasany-
HbIX NPOAYKTUBHbIX FOPU30HTaX [7].

Llenbto uccnenosaHui ABNAeTCA NosblleHWe 3¢-
GEKTUMBHOCTM CKBAXKMHHOM A06bI4M ypaHa B CAOXK-
HbIX TOPHO-F€0/NIOTMYECKMX YCNOBMAX 33 CYeT BOC-
CTaHOBNEHUA QUNLTPALMOHHBIX XapPaKTEPUCTUK PYA
NPW CKBaXMHHOM A06bIYUM ypaHa C NPUMEHEHMEM
PAcTBOPOB MAABMKOBOM KWUCNOTbI. MMpu 3TOM npea-
YyCMaTpMBaeTCA NOBbILEHNE NPOU3BOANUTENBHOCTU U
yBenuueHue nepuoaa becnepeboiiHon paboTbl reo-
TEXHO/IOTMYECKMUX CKBAXKMH, CHUKEHME PacXofoB Ha
3/1EKTPO3HEPTUIO, TPYA03aTPAT, U APYrMX SKCN/yaTa-
LLMOHHbIX 3aTPaT Ha J06bIYY.

3agavamu  UCcnefoBaHUA ABNAETCA YCTaHOBAe-
HMe CTPYKTYpPbl M COCTaBa 0CaAKo0bpa3yoLWMX Kom-
NOHEHTOB ANA ONpPefAeNeHWUs NPUUYUH Bbi3bIBAOLLMUX
KONbMaTaLMIO Pys NPOAYKTUMBHOIO FOPU3OHTa C Lie-
nbto nogbopa Hambonee ONTUMaNbHbIX NAPaMeTpoB
NNaBUKOBOW KMCNOTbl ANA PAcTBOPEHMA W NpesoT-
BpalleHua ocagkoobpasosaHuii. lpoBeaeHne na-
BOpPaTOPHbLIX OMNbITOB MO MOABGOPY PaLMOHANbHbIX
napameTpoB AEKOJbMATUPYIOLWMUX PacTBOPOB A/
pa3pyLeHMA 0CaLKOB M NPeAOTBPALLEHMA NPOLLECCOB
KONbMaTaLMM NOPOBOro NPOCTPAHCTBA PYyAOBMELLA-
OLLMX MOPOZ PA3ANYHbBIX NPOAYKTUBHbIX TOPU3OHTOB.
Pa3paboTtka 3¢pPEKTUBHbIX NapaMeTPOB NOBbILIEHNUS
PUNBTPALMOHHBIX XapaKTEPUCTUK Pyf, CKBAXKMHHOM
A06bI4M ypaHa B 3aBMCMMOCTU OT COCTaBa U CTPYKTY-
Pbl 0CaAK000Pa30BaHMMN.

KOMMYECTBEHHO-KAYECTBEHHbBIE
MCCNEAOBAHMUA OCAAKOOBPA3OBAHUU
NMPU AOBbLIYE YPAHA

OCHOBHOWM LENbl0 pPeHTreHo$a3oBbIX MCCAeno-
BaHWMN 3aKNto4aeTca B TOM, 4TobObl B 1abOpPaTOPHbIX
YCNOBUAX ONPeAennTb U CPAaBHUTb KONMYECTBEHHO-
KaueCTBEHHbIe XapaKTEPUCTUKM o0cagKkoobpasosa-
HUI B 3aBUCMMOCTU OT PYAOBMELLALOLLEFO TOPU30H-
Ta NPW CEPHOKUCNOTHOM BbILLENAYUBAHUM YpaHa.
YCTaHOBNEHME KONMYECTBEHHO-KaYeCTBEHHbIX Xa-
PAKTEPUCTUK KONbMATAHTOB MO03BOAIMT NogobpaTb
sQdeKTUBHbIE NOAXOAblI ANA MX Pa3pyLIeHus, Auc-
neprupoBaHna, yaaneHna v AanbHeilwero npesot-
BpalleHWA 0cafkoobpa3oBaHUA HA ANUTENbHBIN Ne-
puoga,.

PeHTreHoaMPpPaKTOMETPUYECKUIA aHaNM3 nNpoBe-
AEH Ha aBTOMATM3MPOBAHHOM AMdpaKTOMeETpe
APOH-3 ¢ Cu_-usnyyeHnem, B-ounbtp. Ycnosus
cbemku gudpaktorpamm: U = 35 kB; | = 20 mA; cbem-
Ka 0 - 20; petekTop 2 rpaa/MuH. PeHTreHo¢pa30BbIil
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The purpose of the studies is to increase the
efficiency of borehole uranium mining in difficult
mining and geological conditions by restoring
the filtration characteristics of ores during bore-
hole uranium mining using hydrofluoric acid solu-
tions. At the same time, it is planned to increase
productivity and increase the period of uninter-
rupted operation of geotechnological wells, re-
duce energy costs, labor costs, and other opera-
tional costs for production.

The objectives of the study are to establish
the structure and composition of sedimentation
components to determine the causes of colma-
tation of ores of the productive horizon in order
to select the most optimal parameters of hyd-
rofluoric acid for dissolution and prevention of
sedimentation. Conducting laboratory experi-
ments on the selection of rational parameters
of colmatating solutions for the destruction of
sediments and preventing the processes of colma-
tation of the pore space of ore-hosting rocks of
various productive horizons. Development of
effective parameters for increasing the filtration
characteristics of ores of borehole uranium mi-
ning, depending on the composition and struc-
ture of sedimentation.

QUANTITATIVE AND QUALITATIVE
STUDIES OF SEDIMENTATION DURING
URANIUM MINING

The main purpose of X-ray phase studies is
to determine and compare the quantitative and
qualitative characteristics of sedimentation in
the laboratory, depending on the ore-hosting
horizon during sulfuric acid leaching of uranium.
The establishment of quantitative and qualita-
tive characteristics of colmatants will make it
possible to choose effective approaches for their
destruction, dispersion, removal and further
prevention of sedimentation for a long period of
time.

X-ray diffractometric analysis was carried out on
an automated diffractometer DRON-3 with Cu, -
radiation, p-filter. Diffractogram shooting con-
ditions: U=35kV; 1=20mA; shooting ©-26;
detector 2 deg/min. X-ray phase analysis on a
semi-quantitative basis was carried out on pow-
der sample diffractograms using the method of
equal suspensions and artificial mixtures. The
quantitative ratios of the crystalline phases were
determined.

The interpretation of diffractograms was carried
out using data from the ICDD card file: PDF2
powder diffraction data base (Powder Diffraction
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aHa/NM3 HA NOMYKONMYECTBEHHOM OCHOBE BbIMO/HEH
no andpakTorpamMmam NOPOLLIKOBbIX NPob ¢ Nnpume-
HEHMEeM MeToAa PaBHbIX HABECOK U MCKYCCTBEHHbIX
cmecen. Onpeaenanncb KONMYECTBEHHbIE COOTHOLLE-
HWA KpUcTananyeckux das.

WHTepnpeTtauma pudpakTorpamm npoBoaunach
C WCMONb30BaHMEM [AaHHbIX KapToTeku ICDD: 6a3sa
MOPOLUKOBbIX AUdPAKTOMETPUYECKMX AaHHbIX PDF2
(Powder Diffraction File ) u audpaktorpamm Ymcrbix
OT Npumecen MMHepanos. [1na 0CHOBHbIX a3 NpoBo-
AWNCA pacyeT codepKaHua.

NOABEOP KOHLEHTPALLMIA
AEKONIbMATUPYIOLLIETO PACTBOPA

Ha ocHoBe M3y4yeHMa M aHanM3a NPUPOAbI NPouc-
XOXAEHMA o0cafKkoobpa3oBaHuii b6bian nogobpaHsbl
KOHLLeHTPaLMM NAAaBMKOBOM KUCAOTbl B AEKOAbMa-
TUPYIOLWMX PaCTBOPax, ANA MOBbIWEHUA NPOU3BO-
LAMTENbHOCTU CKBAXKMH B CAOXHbIX TOPHO-reonorun-
Yyeckux ycnosuax. IPPeKTUBHOCTb KOHLEHTPaLMK
NAaBMKOBOM KMCAOTbl noabupaerca B 3aBUCMMOCTU
OT reoNorn4yecknx 0CobeHHOCTEM NPOAYKTUBHOIO
FOPM30HTA M KONMYECTBEHHO-KAYECTBEHHbIX XapakK-
TEPUCTUK 0DOpa3oBaBLIMXCA OCaAKOB. lMpumeHeHMe
PacTBOPOB MJ1aBMKOBOM KMCAOTbl MO3BO/IUT BOCCTA-
HOBWUTb MPOM3BOAMTENILHOCTb CKBAXKMH WU CHU3UTb
3KCMyaTalMOHHbIe PacxoAbl Ha A00bIYY.

OnbITbl N0 06paboTke ocagkoobpa3oBaHNii NPOU3-
BOAMAMCH Ha obpa3uax u3 npob CaHToHCKoro, Maa-
CTPUXTCKOTo M KaMnaHCKOro ropM3oHTOB Pa3/IMyHbIM
KOHLEHTPALMAMU XMMUYECKMX peareHToB [AeKO/b-
MaTUpYIOLWMX pacTBopoB. [na onpeseneHns s¢pdek-
TUBHOM KOHLLEHTPaLLMM pacTBopa NoAbUpanuch Hau-
fonee pacTBopAtOLLME CBOWCTBA C Y4ETOM PbIHOYHOM
CTOMMOCTM NpoayKunun. Hanpumep onbit N2 1 BKAtO-
yan o6paboTKy pacTBOPOM NNABMKOBOM KMCAOTbI
(10 % oT macchl) u TexHnyeckoi Boabl (90 %). OnbiT
Ne 2 Bknto4an 06paboOTKy PAcTBOPOM MAABMKOBOWA
Kucnotbl (5,0 %) u cepHoit kucnotbl (10,0 %) MAB
(1 %) n TexHnueckon Boabl (84 %). B Tabaunue 1 npu-
BeZieHbl MapameTpbl 4EKOAbMATUPYIOLLMX PACTBOPOB
ANA NpoBeseHna NabopaTopPHbIX UCCNEA0BAHUN.

File) and diffractograms of minerals free of impu-
rities. The content was calculated for the main
phases.

SELECTION OF DECOLMATIZING
SOLUTION CONCENTRATIONS

Based on the study and analysis of the natu-
re of the origin of sedimentation, the concent-
rations of hydrofluoric acid in decolmatizing so-
lutions were selected to increase the producti-
vity of wells in difficult mining and geological
conditions. Efficiency of hydrofluoric acid con-
centration is selected depending on geological
features of productive horizon and quantitati-
ve and qualitative characteristics of formed se-
diments. The use of hydrofluoric acid solutions
will restore well productivity and reduce operating
costs of production.

Experiments on the treatment of sedimen-
tation were carried out on samples from the
Santonian, Maastricht and Campanian horizons
with different concentrations of chemical reagents
of decolmatizing solutions. The most dissolving
properties were selected to determine the effec-
tive concentration of the solution, taking into
account the market value of the products. For
example, experiment No.1 included treatment
with a solution of hydrofluoric acid (10% by
weight) and technical water (90 %). Experi-
ment No. 2 included treatment with a solution of
hydrofluoric acid (5.0 %) and sulfuric acid (10.0 %)
surfactant (1 %) and technical water (84 %). Tab-
le 1 shows the parameters of decolmatizing solu-
tions for laboratory studies.

In Experiment No.1 the preparation of decol-
matizing solution HF — (10 %), technical water (90 %)
was carried out from semifinished hydrofluo-
ric acid. The choice of semifinished hydrofluoric
acid is due to its low cost, high reactivity with
gypsum, aluminosilicates and siliceous compounds,
which are integral part of ore-hosting rocks
and colmatizing sediments. In Experiment No. 2

Tabnuua 1. MapameTpbl AeKonbmaTupylowmx pacteopos / Table 1. Parameters of decolmatizing solutions

dTopUCTOBOAOPOAHAA KUCNO-

SRR EEmIE R | " e G o o

CepHas kucnorta / Sulfuric
acid H,504, %

CynbpommnHoBas Kucnora
CAK / Sulfamic acid SA, %

OnbiT 1 / Experiment No. 1 10

OnbiT 2 / Experiment No. 2 5

10 1

B onbite 1 npurotoBieHMe AeKONbMATUpYHOLLE-
ro pactBopa HF — (10 %), TexHuyeckoi Boabl (90 %)
OCYLecTBAANOCL M3 nonypabpukaTta nnaBUMKOBOM
Kncnotbl. Bboibop nonydpabpukata naaBUKOM KUCAOTbI
0byCcNnoBNEH e HU3KOW CTOMMOCTbIO, BbICOKOW peakK-

the preparation of decolmatizing solution was
carried out on the basis of ammonium bifluoride
and sulfuric acid surfactant at ratios HF = 5 %, H,SO,
- 10 %, surfactant — 1.0 %, technical water — 84 %.
The addition of surfactants provides an increase
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LLMOHHOM CMOCOBHOCTLIO C TMNCOM, aNItOMOCUIMKATa-
MU U KPEMHUCTBIMWU COEAUHEHUAMM, KOTOPbIE ABANA-
OTCA COCTAaBHOM YacTbi0 PYAOBMELLAIOLMX MOPOA W
KONbMaTUPYIOLWKX OCafKoB. B onbiTe 2 npurotosne-
HWe AEeKONbMaTUPYIOLWero pacTeopa NPou3BoANAOCH
Ha O0CHOBe BupTOpPMAA aMMOHUA U CEPHOW KMCAOTbI
MAB npu cooTtHoweHuax HF — 5%, H2S04 - 10 %,
NAB — 1,0 %, TexHn4eckan Boga — 84 %. lobasnexue
NAB obecneynBaeT yBenUYeHWe B3aUMOAENCTBUSA
NNaBUKOBOW KMCNOTbI C 0CaAK006pa3yoWMMM MUHE-
panamu. Mpn 3TOM NNAaBMKOBAA KUCAOTA NONHOCTbIO
YTUAU3UPYETCA 3a c4eT HONbLIOro KoMYecTBa KBap-
L3, CoAepKalLeroca B neckax. Peakumm B3anmogen-
CTBMA NPOTEKAOT N0 popmynam:
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in the interaction of hydrofluoric acid with sedi-
mentary minerals. At the same time, hydrofluo-
ric acid is completely disposed of due to the large
amount of quartz contained in the sands. The
interaction reactions proceed according to the
formulas:

The choice of sulfuric acid as a solvent reagent
is due to its reactivity with aluminum oxide,
iron and potassium hydroxide, low cost and
availability at mining enterprises. The reaction of
the interaction proceeds according to the formu-
la:

After the laboratory experiments of sample
treatment by drop method with different compo-

CaSO, x 2 H,0 + 2 HF = CaF, + H SO, + 2 H.0, (1)
CaALSiO, + 16 HF = 2 AIF, + 2 SiF, + 8 H,0 + CaF, (2)
6 HF +Si0, = SiF, + 2 HF + 2 H 0 (3)

Bbibop cepHOW KMCNOTbI B KaYecTBe peareHTa pac-
TBOpUTENA 00YyCNOBAEH peaKkLWOHHOM CnocobHo-
CTbIO C OKMCbIO alOMUHUA, TMAPOOKUCHIO Kenesa U
Ka/sMA, HU3KOM CTOMMOCTbIO U AOCTYNHOCTbIO Ha A0-
OblYHbIX NpeanpuATUAX. Peakuusa B3aumoaeincTeus
npoTekaet no popmyne:

AI203 +H.,S0,

Mocne nposeaeHnAa NabopaToOpPHbIX OMLITOB MO
obpaboTke Npob KanenbHbIM METOAOM Pa3NMYHbIM
COCTaBOM [AEKONbMATUPYIOLWMX PacTBOPOB, 0CaA-
Koobpa3oBaHMA OblM BbICYLWIEHbI NPU KOMHATHOWM
Temnepatype. [na AeTanbHOro MCCNefoBaHMA Mo-
BEPXHOCTM Npob WCNONb30BaNCA CKAHMPYHOLWLNIA
9NEKTPOHHbIN MMKPOCKON. CpaBHUTENbHbIA aHaNU3
CHUMKOB nocne 06paboTKM Tem MAM MHbIM PaCcTBO-
POM M COMOCTaBJEHWE €0 C UCXOAHbIM M306pae-
HWEM MO3BONIUAW BU3YaA/IbHO YCTAHOBUTb 3QPEKTMB-
HOCTb COCTaBa AEKOAbMATUPYIOLLEro pacTBopa.

MN306pakeHna noBEPXHOCTM OCALKOB A0 M nocne
06paboTKM pa3nnMyHbIMKM pacTBOpamu GUKCMPOBa-
JNCb NMPU NOMOLLM AaHANUTUYECKOTO CKaHMpPYHOLWero
9NEKTPOHHOTO MMKPOCKONA BbICOKOTO pa3peLlleHus.
OH M3roToBNEH ANA LWWMPOKOTO Kpyra uccnefosatenb-
CKMX 3aZa4 M KOHTPO/A Ka4yecTBa Ha CYyOMUKPOHHOM
yposHe Tescan MIRA 3 FEG-SEM. SneKkTpoHHaA Ko-
noHHa SEM TESCAN MIRA, UCTOYHUK 31EKTPOHOB:
aBTOIMMUCCUOHHDBIM KaToa LWoTTku. [lnanasoH aHep-
M 31EKTPOHHOrO My4ka, Najatowero Ha obpaseu:
ot 200 3B 10 30 k3B (0T 50 3B ¢ onuuein TopMoKeHuA
nyyka BDT). na u3MeHeHUA TOKa Ny4yka B KayecTse
YCTPOMCTBA CMEHbl anepTyp MCMNONb3YeTCA INEKTPO-
MarHuMTHaA AnH3a. ToK nyyka: oT 2 nA po 400 HA ¢
HEeNpPepbIBHON PerynmpoBkon. MakcumanbHoe none

sition of decolmatizing solutions, the sedi-
ments were dried at room temperature. A
scanning electron microscope was used for a
detailed examination of the sample surface. A
comparative analysis of the images after treat-
ment with one or another solution and com-

AL(SO,),d +H,0 (4)

paring it with the original image made it possible
to visually establish the effectiveness of the com-
position of the decolmatizing solution.

Images of the sediment surface before and
after treatment with different solutions were
recorded using a high-resolution analytical scan-
ning electron microscope. It is made for a wide
range of research tasks and quality control at
submicron level Tescan MIRA 3 FEG-SEM. SEM
TESCAN MIRA electron column, electron source:
Schottky autoemission cathode. The energy ran-
ge of the electron beam incident on the sample
is from 200eV to 30keV (from 50eV with
BDT beam braking option). An electromagnetic
lens is used as an aperture changer to change
the beam current. Beam current: from 2 pA to
400 nA with continuous adjustment. Maximum
field of view: more than 8 mm at WD = 10 mm,
more than 50 mm at maximum WD. Electron
column resolution, high vacuum mode 1.2 nm at
30 keV, SE detector 3.5 nm at 1keV, In-Beam SE
detector 1.8 nm at 1 keV, BDT beam braking op-
tion.
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o63opa: 6onee 8 mm npu WD = 10 mm, 60nee 50 mm
npu makcumanbHom WD. Pa3pelleHmne 31eKTPOHHOM
KONIOHHbI, PEXWM BbICOKOrO Bakyyma 1.2 HM npwu
30 k3B, getekTtop SE. 3.5 Hm npu 1 K3B, petekrtop In-
Beam SE. 1.8 Hm npwu 1 K3B, onuma TOpMOXKEHUA NyY-
Ka BDT.

PE3Y/IbTATbl W OBCYXKAEHUA

B cOOTBETCTBMM C MPUBELEHHON B MpeablAyLLEM
paszene MeTOAMKM B 3TOM pa3gene npuBeAeHbl Oc-
HOBHble Hay4Hble pe3ynbTatbl. Ha pucyHke 3 npwu-
BeAeHbl M306paeHna ocagkoobpasoBaHUM npu
CKBaXKMHHOW A06blYe ypaHa Ha (a) — CaHTOHCKOM, (b)
— MaacTpuxTckom, (c) — KamnaHckom apycax.

PesynbTaTbl pPeHTreHO}a3o0BOro aHanAW3a 0caj-
Koobpa3oBaHuit npob M3 cksBaxuH CaHTOHCKoro b
MaaCTpMUXTCKOrO rOPM30OHTOB CBUAETE/NLCTBYIOT, YTO
0CafKN 0AHOKOMNOHEHTHble 1 cocToAT 100 % w3 run-
ca NpoAyKTa XMMMUYecKoro npoucxoxaeHusa. Ocaa-
Koobpa3oBaHMA Npobbl U3 CKBakMHbI KamnaHckoro
rOPM30HTa MOKa3blBAKOT, YTO OCAaAKM MHOrOKOMMO-
HEHTHblE M MMEKT CNOXHYI CTPYKTypy. Hanuuue
KpemHua B Konuyectse 35,6 %, anbbetnta 33,9 %,

(a)

RESULTS AND DISCUSSIONS

In accordance with the methodology described
in the previous section, this section presents the
main scientific results. Figure 3 shows the images of
sedimentation during borehole uranium mining at
(a) — Santonian, (b) — Maastrichtian, (c) — Campanian
stages.

The results of X-ray phase analysis of sedimen-
tation of samples from wells (a) of the Santonian
and (b) Maastricht horizons indicate that the
sediments are single-component and consist of
100 % gypsum of a product of chemical origin.
Sedimentation of the sample from the well of the
Campanian horizon shows that the sediments are
multicomponent and have a complex structure.
The presence of silicon in the amount of 35,6 %,
albetite 33,9 %, microcline 4,9 % confirm the pre-
valence of mechanical type of colmatization, the
presence of gypsum in the amount of 16,7 % and
calcite 8,9 % the presence of sediments of che-
mical origin. Table 2 shows the results of semi-
quantitative X-ray phase analyses of sedimenta-
tion samples.

(c)

PucyHok 3. CHUMKuU npob6 ocadkoobpazosaHuli u3 ckeaxcuH (a) — CaHmoHckoeo, (b) — Maacmpuxmckoeo,
(c) — KamnaHckozo 2opuzoHmos / Figure 3. Images of sedimentation samples from wells of (a) — Santonian,
(b) — Maastricht, (c) — Campanian horizons

MUKpPOKAMHA 4,9 % noateepxpatoT npeobnagaHue
MeXaHM4YeCcKoro TMna KosbMaTauuu, Haaumume runca
B 16,7 % v kKanbuuta 8,9 % npmcyTCcTBME OCALKOB XK-
MUYECKOro nNpoucxoxaexua. B tabauue 2 npusege-
Hbl Pe3yabTaTbl MONYKOANYECTBEHHOTO PEHTreHoda-
30BbIX aHann308 Npob ocagkoobpazoBaHui.

The results of X-ray phase studies of sedimentation
indicate that in the wells of the Campanian horizon,
compared to the Santonian and Maastrichtian stages,
the colmatization consists of many components and
has a complex structure. The Campanian ore horizon
is dominated by the mechanical type of sediments,

Tabnuua 2. Pe3ynbTatbl NONIYKONNYECTBEHHbIX PEHTFeHO(Pa30BbIX aHA/IM30B KPUCTATUYECKUX
¢da3 npob ocagkoobpaszosaHuii / Table 2. Results of semi-quantitative X-ray phase
analyses of crystalline phases of sedimentation samples

CaHTOHCKMIA apyc / | MaacTpuxTckuii apyc | KamnaHckuii apyc /

Munepan ®opmyna Santonian stage, % | / Maastricht stage, % | Campanian stage, %
Keapu, / Quartz Sio, - - 35.6
Mnc / Gypsum CasO, * 2 H,0 100 100 16.7
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Kanbuut / Calcite CaCo, - - 8.9

Anbbetut / Albite (Na,,.Ca,,.)Al ,Si, O, - 33.9
MUKPOKAUH / .

Microcline (K Na )AISi.O, 4.9

Pe3ynbTaTbl PeHTreHo$asoBbIX MCCAeA0BaHMM
0cagKkoobpa3oBaHMin CBUAETENLCTBYIOT, YTO HA CKBa-
XMHax KamnaHCKOro ropu3oHTa MO CPABHEHMIO C
CaHTOHCKMM M MaacTpUXCTKUM Apycamu KonbmaTa-
LLMA COCTOMT U3 MHOTMX KOMMNOHEHTOB M UMEET C/I0XK-
HYIO CTPYKTYpy. Ha KamnaHcKoM pyaHOM ropu3oHTe
npeobnagaeT mexaHWYeCcKnin TUN 0CaLKOB, KOrAa Ha
CaHTOHCKOM M MaaCTpUXTCKOM Apycax ocaaKkoobpa-
30BaHMA NONHOCTbID XMMMUYECKOTO MPOUCXONKAEHUSA.
Ha ocHoBe pe3ynbTaToB MCCAeA0BaHMI OblM yCTa-
HOBJIEHbl KONMYECTBEHHO-Ka4YeCTBEHHbIe XapaKTe-
PUCTUKM 0CaAKo0OPa30BaHMI M3 TEXHONOTUYECKMX
CKBa)MH, BCKPbIBalOWME Pa3NNYHble APYCbl MpPo-
AYKTMBHOrO rOpu30HTa. BbIABNEHO YTO HA CKBaXK-
Hax KamnaHCKOro pyaHOro WHTepBana OCAAKOO-
Opa3oBaHMA MMEKT MHOTOKOMMOHEHTHbIW COCTaB
NPeAcTaBAAOWMIA CMECb 0CAZKOB MEXAHMYECKOTO U
XMMMYECKOTO MPOUCXOKAEHUA. YCTpaHeHMe nosob-
HbIX 0CaZKoobpa30BaHWMM M MOBbIWEHUA GUAbTPaA-
LLMOHHbBIX XapaKTEPUCTUK NPOAYKTUBHOTO rOPMU30HTA
C LeNbl MHTEHCUOUKALMM NPOLECCOB NOA3EMHOrO
BbILLENAYMBAHMA 3aTPYAHUTENbHA U TpebyeT Kom-
NAEKCHOro NoAxosAa U KOMOUHUPOBAHMA TMAPOANHA-
MMWYECKUX U PeareHTHbIX MEeTOA0B.

Ha pucyHke 4, npuBedeHbl CHUMKM npob ocaa-
Koobpa3oBaHM MaaCTPpUXTCKOTO FOPM3OHTa Me-

SEMHV:10.0kV  WD:8.84mm
View field: 93.8 pym

when in the Santonian and Maastrichtian stages
sedimentation is entirely of chemical origin.

On the basis of the results of the studies, quantita-
tive and qualitative characteristics of sedimen-
tation from the technological wells penetrating
different tiers of the productive horizon were
established. It was revealed that sedimentation
in the wells of the Campanian ore interval has a
multicomponent composition representing a mix-
ture of sediments of mechanical and chemical
origin. Elimination of such sedimentation and
increase of filtration characteristics of the pro-
ductive horizon in order to intensify the proces-
ses of in-situ leaching is difficult and requires an
integrated approach and combination of hyd-
rodynamic and reagent methods.

Figure 4 shows images of sedimentation samples
from the Maastricht horizon of the Severnyj
Kharasan deposit of the Syrdarya depression be-
fore and after treatment with special solutions (a) -
image of the initial sample (b) — image of the sample
after Experiment 1, (c) — image of the sample after
Experiment 2.

Figure 4,a shows that the surface of the initial
sample is formed of dense lamellar crystals with
sizes from 5 to 20 um with a characteristic frame
structure without breaks and cracks in the body.

\'/
y

: L B ipodtocias . S
) WP o o I, A, L
SEM HV: 10.0 kV Wi 4.70 mm

Det: SE View field: 86.5 pm
SEM MAG: 5.41 kx Date(m/dly):

PucyHok 4. N306paxceHue nosepxHocmu npob Maacmpuxmckozo apyca: (a) — ucxodHoli npobei;
(b) — npobsl oneima 1; (c) — npobel onbima 2 / Figure 4. Image of the surface of the Maastrichtian stage
samples: (a) — initial sample; (b) — samples of Experiment 1; (c) — samples of Experiment 2

aenpeccun Ao v nocne 06paboTkM cneunanbHbIMM
pactBopamu (a) — n3obpakeHne MCXoAHOW npobbl
(b) — n3o6pakeHune npobbl nocne onsiTa 1, (c) — M30-
bpaxeHune npobbl nocne onbiTa 2.

The crystal shapes are elongated with a chaotic
arrangement and uniform surface relief. Figure
4,b shows that after treatment with decolmatizing
solution 1, there was a noticeable destruction of
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Ha pucyHke 4,a BMAHO, YTO MOBEPXHOCTb UCXOA-
HOM npobbl 0bpa3oBaHa W3 NAOTHbIX NAACTUHYA-
TbIX KPUCTaNNoB ¢ pasmepamu ot 5 go 20 um ¢ xa-
PAKTEPHbIM KapKaCHbIM CTpoeHMem 6e3 paspbiBOB
n TpewmrH B Tene. opmbl KPUCTANNOB BbITAHYTHI C
XaOTMYHbIM PACMNONOKEHMEM M PABHOMEPHbIM pe-
Nbedom noBepxHOCTU. M3 pucyHKa 4,b BMAHO, yTO
nocne o06paboTKM [AEKONbMATUPYHOWMM PacTBO-
pom 1, NpoM30WAN0 3amMeTHOe paspylleHue CTPYK-
TYpbl U M3MeHeHMe GOPM KPUCTANNOB C YMeHbLUe-
HMEM WX PAa3MepoB W MAOTHOCTU C 0bBpa3oBaHMEM
MENKUX Pa3pbIXIEHHbIX XN0MnbeB. PacnonoxeHue
KPMCTANNO0B CTaN0 He TaKMM NAOTHbIM ¢ 0bpa3oBa-
HWeMm NyCcTOT U NPOMOWUH B NOPOBOM MPOCTPAHCTBE.
3aMeTHO 4YaCTU4HOe pacTBopeHue npobbl, pasme-
Pbl KPUCTANNOB 3HAYUTENIbHO YMeHbLKUAUCH ¢ 20 o
5 um. 310 06YyCNOBNEHO PACTBOPEHUEM YaCTM MpO-
6bl B nnasukosoi kucnote. M3 pucyHka 4.c, u3o-
Bpaxatowero gaHHble onbiTa 2, BUAHO, YTO U3Me-
HEHWA CTPYKTYpbl Npobbl CXOXa C Npeablaywmnm
onbITOM ¢ 60Nee BbIPaXKEHHbIM XapaKTepoMm. TaKkxke
3aMeTHO pacTBOpeHMe o0cafKkoobpa3oBaHua Ae-
KONbMATMPYIOWMM pacTBopom W obpasosaHuem
MPOMOMH M KPYNHbIX TPEWMH NO NyTU ABUXKEHUA
pacteopa. [edpopmupoBaHHble GOPMbI KPUCTANNOB
C M3MeHeHHbIMM GOPMamMM U CTPYKTYpoW, pa3me-
pbl NycToT 60AbLWE NO CpaBHEHUIO ¢ onbiTom 1. 370
0bycnoBneHO pacTBOpPeHMEM OCAAKOB B MNABMKO-
BOM M CepHOW Kucnotax u aeictemem MAB. Ha pu-
CYHKe 5, npuBedeHbl CHUMKM npob ocaakoobpa-
30BaHMI KamnaHCKOro ropu3oHTa MeCcTOopoXAe-
Hua CesepHblt XapacaH CbipAapbWHCKOW Aenpec-

SEM HV: 10.0 kV WD: 11.64 mm
View field: 109 pm Det: SE
SEM MAG: 4.67 kx _ Date(m/dly): 07/14/21

SEM HV: 10.0 kV WD: 6.50 mm

View field: 112 ym
SEM MAG: 4.54 kx

the structure and change in the shapes of crystals
with a decrease in their size and density with the
formation of small loosened flakes. The arrangement
of crystals became less dense with the formation
of voids and scour holes in the pore space. The
partial dissolution of the sample is noticeable,
the crystal sizes have significantly decreased
from 20 to 5 um. This is due to the dissolution of
part of the sample in hydrofluoric acid. Figure 4.c,
illustrating the data from Experiment 2, shows
that the changes in the structure of the sample
are similar to the previous experiment with a
more pronounced character. The dissolution of
sedimentation by the decolmatizing solution with
the formation of scour holes and large cracks along
the path of the solution is also noticeable. Deformed
crystal forms with altered shapes and structure,
void sizes are larger compared to Experiment
1. This is due to the dissolution of sediments in
hydrofluoric and sulfuric acids and the action of
surfactants. Figure 5 shows images of sedimenta-
tion samples from the Campanian horizon of the
Severnyj Kharasan deposit of the Syrdarya dep-
ression before and after treatment with special
solutions (a) — image of the initial sample (b) —image
of the sample after Experiment 1, (c) — image of the
sample after Experiment 2.

Figure 5,a shows that the surface of the original
sample is formed of dense crystals of various
sizes from 20 to 40 um with a characteristic
frame structure without breaks and cracks in the

MIRA3 TESCAI SEMHV: 100V

2ol View flokd: 857 pm

ItiN2erdo SEM MAG: 5.93 kD

PucyHok 5. M30bpaxceHue nosepxHocmu npob KamnaHckozo apyca: (a) — ucxodHoli npobsi;
(b) — npobsi onbima 1; (c) — npobsl onbima 2 / Figure 5. Image of the surface of the samples of the Campanian tier:
(a) - the initial sample; (b) — samples of experiment 1; (c) — samples of experiment 2

CUKM A0 M nocne 0bpaboTKM cneymanbHbIMKU PacTBo-
pamu (a) — M306paxkeHne ncxogHom npobsl (b) — nso-
OpaxeHue npobbl nocne onbita 1, (c) — nsobpaxe-
HMe Npobbl nocne onbiTa 2.

a chaotic arrangement and uniform surface re-
lief. Figure 5,b shows that after treatment with
decolmatizing solution 1, the structure was
destroyed and the shapes of the crystals changed
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N3 pucyHKa 5,a BUAHO, 4TO NOBEPXHOCTb UCXOAHOM
npobbl 0bpa3oBaHa M3 MAOTHbIX KPUCTANNOB pas-
ANYHbIX pasmepos oT 20 4o 40 UM C XxapaKTepHbIM
KapKacHbIM CTpoeHWem 6e3 pa3pbiBOB W TPELMH B
Tene. ®opmbl KPUCTaNNOB NPAMOYrONbHbIE C XaOTHY-
HbIM PaCNONOXKEHWEM W PABHOMEPHbIM penbedom
nosepxHocTu. M3 pucyHka 5,b BuaHo, 4to nocne 06-
paboTKM AeKkonbMaTMpyOWMmM pactBopom 1, npo-
M30LW0 pa3pyLeHne CTPYKTYPbl U U3MeHeHNe Gopm
KPUCTaNNO0B C YMEHbLUEHWEM MX pa3mepoB M obpa-
30BaHMEM ME/IKMUX Pa3PbIXNEHHbIX XN0nbeB. MOXHO
yBMAEeTb 06pa3oBaHMe NMPOMOWH U TPELMH B Tene
npobbl ¢ 06pa3oBaHMeM NycTOT U BNAAMH. 3aMETHO
YaCTUYHOE PacTBOpeHue Npobbl, pasmepbl KpUcTan-
nos ymeHbwuamco ¢ 40 go 20 um. 3HaunTeNnbHbIe U3-
MeHeHMA 0bycnoBNEHbI PAaCTBOPEHMEM OCAAKOB NAa-
BMKOBOW KMCNOTON. PucyHoK 5.c, ¢ JaHHBIMK OMbiTa
2 NOKa3blBaeT, YTO CTPYKTypa Npobbl M3mMeHWNachb
bonee cywectBeHHO, 3aMeTHO 06pa3oBaHNe MHOXe-
CTBO rNYyBOKMX MYCTOT U TPELMH MO NYyTU ABUNKEHMA
pactBopa. Obpawiaet BHMMaHMe Ha cebsa aedopmu-
pOBaHHble GOPMbl KPWUCTANNOB C 3aKPYINEHHbIMU
dopmamu. PaspyweHne obycnoBaeHO pacTBOpeHM-
€M OCafiKOB B M/IaBMKOBOW M CEPHOM KMUCAOTax, a
NPOHWKHOBEHWeE 3a cyeT aencTeuna MAB.

METOAbI NPOBEAEHUA
NPOU3BOACTBEHHbIX 3KCNEPUMEHTOB

[na nosbiweHnA 3GGEKTUBHOCTU CKBAXKMHHOM A0-
ObluM ypaHa 33 CYET MHTEHCUOUKALMM FEOTEXHONO-
TMYECKMUX MPOLLECCOB M BOCCTAHOBNEHUA NPOHMLAE-
MOCTM NPUUNBTPOBOM 30HbI NACTa aBTOpamu bbina
pa3paboTaHa 1 onpoboBaHa MeTOAMKA XMMUYECKOM
06pabOoTKM CKBAKMH CneumanbHbiM pacTBopom. [aH-
HaA MEeTOAMKA BO3AENCTBMA Ha NAACT NpeaycmaTpu-
BaeT — Mofayy PacTBOPOB KOMMIEKCA XMMWUYECKMUX
peareHToB B GUNLTPOBYO 30HY, B NPOAYKTUBHbIN rO-
PU30HT 414 ee pearnpoBaHuA ¢ 0cagKoobpasoBaHu-
AMM, PaCTBOPEHWNE U yAaNEHWUE MPOAYKTOB PeaKLUm
33 Npefenbl CKBAXMHbI NyTeM 3pAUGTHON OTKAYKM.
Ha pucyHke 6 npuBeaeHa pa3paboTaHHas cxema co-
CTaBAAOWMX PabOT NO MHTEHCUPUKALUM CKBAKMH-
HOM f06bl4YM ypaHa.

Kak BMAHO M3 puCyHKa 6, OCHOBHAA Macca ocaa-
Ko0bpa3oBaHMI, NPOUCXOANT B NPOAYKTUBHOM FrOpu-
30HTe, HEMOCPeACTBEHHO B 30He Pa3rpy3ku pacTBo-
POB M MOBbLIWEHMA CKOPOCTU ABUMKEHWUA PACTBOPOB
OT HarHeTaTe/bHbIX CKBAXWH, K OTKaYHbIM CKBaXM-
Ham. lposeseHne xumuuyeckon obpaboTkm ¢ npu-
MEHEHMEM XMMUYECKMX PeareHToB npesycmaTpu-
BaeT MPWUroTOB/JIEHME PACTBOPOB Ha CneLuasbHOM
obopyaoBaHMK, U NoAAYY MO HANOPHOMY PyKaBy A0
GUNbTPOBOW YaCTU CKBAXMH. [pu 3TOM NPUroTOB-
NEHHbIW CMeLnanbHbl PacTBOP NOAAETCA M3 EMKO-

KA3AXCTAHA

with a decrease in their size and the formation
of small loosened flakes. It is possible to see the
formation of scour holes and cracks in the sample
body with the formation of voids and hollows. The
partial dissolution of the sample is noticeable;
the crystal sizes decreased from 40 to 20 um.
Significant changes are due to the dissolution of
sediments by hydrofluoric acid. Figure 5.c, with
the data from experiment 2 shows that the sample
structure has changed more significantly, the
formation of many deep voids and cracks along the
path of the solution is noticeable. The deformed
shapes of crystals with rounded shapes attract
attention. The destruction is caused by the dis-
solution of sediments in hydrofluoric and sulfuric
acids, and penetration due to the action of
surfactants.

METHODS OF CARRYING OUT
PRODUCTION EXPERIMENTS

To increase the efficiency of borehole uranium
mining by intensifying geotechnological processes
and restoring the permeability of the near-
filter zone of the layer, the authors developed
and tested a technique for chemical treatment
of wells with a special solution. This method of
stimulation of the formation provides for the supply of
solutions of a complex of chemical reagents into
the filter zone, into the productive horizon for
its reaction with sedimentation, dissolution and
removal of reaction products outside the well by
airlift pumping. Figure 6 shows the developed
scheme of the components of the work on the
intensification of borehole uranium production.

As can be seen from Figure 6, the bulk of
sedimentation occurs in the productive horizon,
directly in the zone of solution unloading and
increasing the speed of solution movement from
injection wells to pumping wells. Carrying out
chemical treatment with the use of chemical
reagents involves the preparation of solutions on
special equipment, and feeding through the
pressure hose to the filter part of the wells. In
this case, the prepared special solution is supplied
from the tank container by a transfer pump.
The supply of decolmatizing solutions based
on hydrofluoric acid 3.0-4.0 % directly into the
filter part of technological wells reduces the
consumption of chemical reagents and increases
the penetrating power for greater destruction
and dispersion of sediments.

For the organization of experimental work du-
ring borehole uranium mining, compliance with
the technological regime of leaching, calcula-
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3 From plant
Monitar well
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-440

— Monitor well

-450 77

-460

PucyHoK 6. Cxema UHMeEHCUGUKAUUU CK8AXCUHHOU 00bbl4u ypaHa /
Figure 6. Scheme of intensification of borehole uranium mining

CTW LUCTEPHbI, NEpPeKaYMBatOWMM Hacocom. lMosgaya
LEKONbMATUPYIOLWMX PAacTBOPOB HAa OCHOBE NNABM-
KoBou kucnotbl 3,0-4,0 % HeNnocpeaCTBEHHO B GUNb-
TPOBYI YaCTb TEXHONOTUYECKMUX CKBAXKMH NO3BONAET
CHU3MTb PACX0L XMMUYECKMUX PeareHToB U NOBbICUTb
MPOHMKAKOLLYIO CNOCOOHOCTL AnA b6onbliero paspy-
WEHWUA U AUCNeprupoBaHnA 0CaLKOB.

[na opraHn3aLnm sKCNepMMEHTaNbHbIX paboT npu
CKBaXMHHOW A06blye ypaHa, cObNOAEHUN TEXHONO-
TMYECKOTO PEXMMA BblLLENA4YMBaHUA, pacyeTa Tpeby-
emMoro o6bema AeKOIbMATUPYHOLLMX PAaCTBOPOB U XK-
MUYECKMUX peareHToB Heobxoanmo ObiN0 paccynTaTh
HUKECNEeAyIoLMe re0TeEXHONOTMYECKME NapaMeTpbi:
PacyeTHas NnowWaab pacTeKaHUa pacTBOpPOB OT GUb-
Tpa No NPOAYKTUBHOMY FOPU3OHTY Onpeaensnach no
dopmyne:

_ 9%
0,225, (5)

rae QD - obbem pAekonbmaTtupytowero pac-
TBOPOB NOAAHHbLIA B CKBaxuHy, m3 0,22 — ycpea-
HEHHbI KO3QOUUMEHT NOPUCTOCTM BMELLAOLLMX
nopog, NPOAYKTUBHOMO rOpM3oHTa. Pagunyc pacTeka-
HMA [EeKONbMATUPYIOLWMX PAcTBOPOB ONpeaenancs

no popmyne: 1

SR

ObopyaoBaHMe ANA NPUFOTOBAEHMA U MOAAYM pac-
TBOPOB XMMMUYECKUX PEATEHTOB COCTOUT U3 EMKOCTM
M Hacoca, KOTOpble U3rOTOBAEHbI U3 KOPPO3MOHHO-
CTOMKOro matepuana. B cBA3M ¢ Tem, YTO OHM, KOH-
TaKTUPYET C CEPHOM U NNAaBMKOBOW KUCNOTAMM.

tion of the required volume of decomposing
solutions and chemical reagents, it was necessary to
calculate the following geotechnological para-
meters:

The calculated area of spreading of solutions
from the filter along the productive horizon was
determined by the formula:

_ O
©0,22h, (3)

where QD - the volume of decolmatizing solu-
tions fed into the well, m? 0,22 - the average
porosity coefficient of the host rocks of the produc-
tive horizon. The spreading radius of the de-
composing solutions was determined by the for-

mula: 1

o

The equipment for the preparation and supply
of solutions of chemical reagents consists of a
tank and a pump, which are made of corrosion-
resistant material. Due to the fact that they
are in contact with sulfuric and hydrofluoric
acids.

The data on 20 production wells using diffe-
rent decolmatizing solution formulations are gi-
ven below. The developed decolmatizing solu-
tion includes: technical water, hydrofluoric acid,
sulfuric acid in different proportions. Table 3
shows the parameters of the formulations of
the decomposing solution and the processed re-
sults of experimental work.
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Tabaunua 4 - NapameTpbl AEKONbMATUPYIOLUX PACTBOPOB U Pe3yNbTaTbl ONbITHbIX paboT
/ Table 4 - Parameters of decolmatizing solutions and results of experimental works

Cocras / O61bém BP / H,SO,, HF,
Composition | Volume of LS, m®> | kr/kg | kr/kg

Konunuectso o6pabotaH- | MPL, ao, cyToK
Hbix ckBaxkuH / Number

MPL, nocne, cyTok

/ IRC before, / IRC after, day

of wells treated day
HF + H,SO, 2,7 70 200 10 22 60
HF + HZSO4 2,7 70 300 10 16 42

Huxe npueeaeHbl gaHHble no 20 sKkcnayaTauMoH-
HbIM CKBaKMHAM C NPUMEHEHMEM Pa3/IMYHbIX peLien-
TYp A€KONbMATUPYHOLLErO pacTBopa. Pa3paboTaHHbIN
AEKONIbMATUPYIOWMIA PaCcTBOP BKAKOYAET: TEXHWUYe-
CKYI0 BOAY, NNaBUKOBYI KMCNOTY, CEPHYIO KMCAOTY
B Pa3NMYHbIX Nponopumax. B Tabauue 3 npuseseHsl
napameTpbl peLenTyp AeKONbMaTUPYHOLLErO PacTBoO-
pa u obpaboTaHHble pe3ynbTaTbl IKCMEPUMEHTANb-
HbIX pabor.

AHanun3 nepuonos becnepeboitHoi paboTbl aKcnAy-
aTALMOHHbIX CKBAXMH 4,0 W NOCNE IKCMEPUMEHTANb-
HbIX paboT nossoaun onpeaenntb 3GHEKTUBHOCTb
XMMMUYECKON 00pPabOoTKM CKBAXKMH MHHOBALMOHHbBIM
MeToA0M. Ha pucyHKke 7 npusegeHa anarpamma ne-
pruonos becnepeboitHoM paboTbl CKBAXKWMH A0 U MO-
C/le NPOBEAEHNA IKCMEPUMEHTANbHBIX paboT. 3ene-

80 —
70 <

60

The analysis of the periods of uninterrupted
operation of production wells before and after
experimental work made it possible to deter-
mine the effectiveness of chemical treatment of
wells by an innovative method. Figure 7 shows
adiagram of the periods of uninterrupted ope-
ration of wells before and after the experimental
work. Green color shows the average values of
the period of uninterrupted operation of the
selected wells after the restoration of the
filtration characteristics of the layers by traditional
methods. Orange color shows the periods of
uninterrupted operation of wells of the Maastricht
stage after chemical treatment of wells using
hydrofluoric acid. Red color shows the periods of
uninterrupted operation of wells of the Campanian
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PucyHok 7. Pe3aynemamel cpasHumensHo20 aHanusa nepuoda becrnepeboliHoli pabomei
2eomexHosno2u4eckux ckeaxcuH / Figure 7. The results of a comparative analysis of the period of
uninterrupted operation of geotechnological wells

HbIM LBETOM NOKa3aHbl, CPeAHWE 3HAYEHNA NepPUOoaa
becnepeboiiHoM paboTbl BbIOPAHHbIX CKBAXKWH Nocne
BOCCTAHOBNEHMA OUABTPALMOHHBIX XapaKTePUCTUK
NAacToB TPAAULUMOHHbIMKU MeTogamu. OpaHkesbiM
LLBETOM NOKa3aHbl nepuogbl 6ecnepeboiiHbix paboT
CKBAXMH MaacTpMXTCKOTo Apyca nocae nposeaeHus
XMMMUYECKON 06paboTKM CKBAXMH C MPUMEHEHUEM
NNaBMKOBOM KMCNOTbI. KpacHbIM LiBETOM MOKa3aHbl
nepuogbl 6ecnepeboitHoi paboTbl ckBaKMH KamnaH-
CKOro Apyca nocnae NpoBeAEeHUA XMMu4eckon obpa-

stage after chemical treatment using the innova-
tive method with the use of developed formula-
tions.

A comparative analysis of the data shows that
at the selected geotechnological wells of the
Campanian and Mastrichtian horizons, before
the experiments, the average period of unin-
terrupted operation was 16 and 22 days, respec-
tively. After the application of hydrofluoric acid
to restore filtration characteristics, the average
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6OTKM MHHOBALMOHHBIM METOZOM C MPUMEHEHUEM
pa3paboTaHHbIX peuenTyp.

CpaBHUTENbHbIN aHAaAW3 MPUBELEHHbIX AAHHbIX
MOKa3blBaeT, YTO HA BbIOPAHHbIX rEOTEXHONOTUYE-
CKMX CKBaMHax KammaHckoro u MacTpmuxTckoro ro-
PU30HTOB 40 NMPOBELEHMNA SKCMEPUMEHTOB CPELHUN
nepuog 6ecnepeboitHoi paboTbl coctasnan 16 n 22
CYTOK COOTBETCTBEHHO. [locne NpUMEHEHWUA NAaBu-
KOBOW KWUCNOTbl ANA BOCCTaHOBAEHUA OuUNbTpaum-
OHHbIX XapaKTEPUCTUK CpeAHee 3HaYeHuWe nepuosa
becnepeboiiHoi paboTbl CKBaXMH Ha KamnaHckom
rOpM3oHTe cocTaBua 42 cyTok, a Ha MacCTpUXTCKOM
60 cyToK.

BbIBOAbI

OTobpaHHble Npobbl 0cagKkoobpa3oBaHuii U3 gen-
CTBYIOLLMX TEXHONOTMYECKUX CKBAXKWH, BCKPbIBaloO-
wmue CaHTOHCKMIA, MaacTpuxTckui u KamnaHckui
PYAHbIe WMHTEPBaNbl M onpedeneHbl KONMYECTBEH-
HO-Ka4yeCTBEHHble XapPaKTePUCTMKM U YCTaHOB/IEHbI
COCTaBbl 0CaAKoobpasyloLWwmx maTtepuanos. Pesynb-
TaTbl PeHTreHa-pa3oBbIX UccnefoBaHUA Npobbl 13
CKBa)KMHbl KaMnaHCKOro ropu3oHTa MOKa3blBaloT,
YTO 0CAZKM MHOTOKOMMOHEHTHbIE U UMEIOT COMKHYIO
CTPYKTYpY. Hannume KpemHua B konnyectse 35,6 %,
anbbetnta 33,9 %, MuKkpoknuHa 4,9 % csuaetens-
CTBYIOT YTO, NpPe0b61afatoT MeXaHUYeCKMA TUM KoNb-
maTauuu, Haanuume runca B 16,7 % n kanbuuta 8,9 %
MoKa3blBaeT O NPUCYTCTBUM OCAZKOB XMMMUYECKOrO
MPOUCXOKAEHUA.

MpoBeseHHble NabopaTopHble ONbITbl N0 0b6pa-
6oTke npob ocagkoobpa3oBaHMA C NocaeayrWUm
CPABHMUTE/NIbHbIM AHAIM30M MUKPOCKOMUYECKUX MC-
cnepoBaHuin npob nokasbiBaeT 3QEKTUBHOCTb NO-
L0OPAHHBIX XMMUYECKMX peareHToB. MpurotosiexHme
[LeKOIbMATUPYIOLLErO PACTBOPA HAa OCHOBE N/IaBUKO-
BOM Kucnotbl (5 %), cepHom kucnotsl (10 %) n MNAB B
MaJibIX KOIMYECTBAX NO3BONAOT NOBbLICUTb PACTBOPA-
toLLYH0 CNOCOBHOCTD AEKOAbMATMPYIOWEro pacTBopa
¥ NpeaoTBpaLLaloT 0cagKkoobpa3oBaHMe B NaacTe Ha
bonee panTenbHoe Bpems.

Pa3paboTaHHaa cxeMa BOCCTaHOBAEHUA GuUAbTpa-
LLMOHHbBIX XapaKTEPUCTUK NPOAYKTUBHOTO rOPMU30HTA
Ha ocHoBe 06pPaboTKM GUALTPOBOM YACTU CKBAKMH
MO3BO/IAET CHU3UTb YAENbHbIE PACXOZ4 XMMUYECKMUX
peareHToB M yBeNMYUTb 3GPEKTUBHOCTb AEKOAbMA-
TUpPYIOLLEro pacTBopa.

B ycnoBMAX NPOMbIWNEHHON CKBAXXMHHOM A00bI-
YM ypaHa, Ha re0TEXHONOTMYECKUX CKBAXXMHAX bblin
YCTaHOB/EHbl PALMOHANAbHbIE MapaMeTpbl Npume-
HEHWS WHHOBALMOHHOIO METOAA BOCCTAHOBAEHUA
PUNBTPALMOHHbIX XapaKTePUCTUK B PyAax C HU3KUMM
GMNBTPALMOHHBIMM XapaKTepucTUKamu. HoBbiM me-
104, 3¢ PEKTMBHO BOCCTAHABAMBAET NPOU3BOAMUTENb-

period of uninterrupted operation of wells on
the Campanian horizon was 42 days, and on the
Mastrichtsky horizon was 60 days.

CONCLUSIONS

Sedimentation samples were taken from exis-
ting technological wells, revealing the Santonian,
Maastricht and Campanian ore intervals, and
quantitative and qualitative characteristics were
determined and the compositions of sedimen-
tary materials were established. The results of
X-ray phase studies of the sample from the well
of the Campanian horizon show that the sedi-
ments are multicomponent and have a complex
structure. The presence of silicon in the amount
of 35,6%, albetite 33,9%, microcline 4,9%
indicate that mechanical type of colmatization pre-
vails, the presence of gypsum in the amount of
16,7 % and calcite 8,9 % shows the presence of
sediments of chemical origin.

Laboratory experiments on the processing of
sedimentation samples with the following com-
parative analysis of microscopic studies of
samples shows the effectiveness of the selected
chemical reagents. Preparation of a decolmatizing
solution based on hydrofluoric acid (5 %), sulfuric
acid (10 %) and surfactants in small quantities
makes it possible to increase the dissolving
ability of the decolmatizing solution and prevents
sedimentation in the reservoir for a longer pe-
riod of time.

The developed scheme for restoring the filt-
ration characteristics of the productive horizon
based on the treatment of the filter part of wells
allows makes it possible to reduce the specific
consumption of chemical reagents and increase
the efficiency of the decomposing solution.

In the conditions of industrial borehole
uranium mining, rational parameters for the
application of an innovative method for restoring
filtration characteristics in ores with low filtra-
tion characteristics were established at geotech-
nological wells. The new method effectively res-
tores the productivity of production and injection
capacity of wells, increases the period of unin-
terrupted operation of wells by 70-80 %. It redu-
ces operating costs of production and ensures
compliance with environmental and industrial
safety requirements.

Further research on the issues of increasing
the efficiency of dissolution and preventing
sedimentation of the productive horizon in various
conditions using physico-chemical methods of
exposure will reduce the cost of finished products

AdepHoe obujecmeo KaszaxcmaHa
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HOCTb 4O0ObIYHbIX M NPUEMMUCTOCTb HArHeTaTe/NbHbIX
CKBa)XMH, YyBenuyueaetr nepuos becnepeboitHon
paboTbl ckBaxMH Ha 70-80 %. CoKkpalyaeT aKcnaya-
TaLMOHHbIe pacxoabl Ha f0bblvy, obecneynBaeT co-
bntoseHne TpeboBaHWIN 3KONOTUYECKOW U NPOMBILL-
NeHHON 6e3onacHoCTy.

[JanbHeWlwmne uccnefoBaHUA MO W3YYEHWUIO BO-
NPOCOB NOBbIWEHMA 3PPEKTUBHOCTU PACTBOPEHMA
W NpenoTBpalLeHNs 0CafKoobpa3oBaHWUA MpPOAyK-
TUBHOTO FOPMU30HTA B PA3/INYHbIX YCIOBUAX C NPUMe-
HEHMEM PU3NKO-XMMUYECKMX METOA0B BO3AENCTBUSA
NO3BO/IUT CHU3UTb Ce6ECTOMMOCTb FOTOBOW MPOAYK-
LMK 1 NOBbICUTb MPOU3BOANUTENBHOCTb TPYAA.
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