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Byrinri TaHpa KasaTomeHepkacin ypaH O6aracbl
KynablparaH XafFganablH e3iHgoe pge anemperi Tabbl-
CTbl ypaH eHpaipywi ipi komnaHuanapabiH 6ipi 060-
nbin otbip. KomMnaHusHbIH Aamy Oonawarbl Typanbl
«KasaTtomeHepkacin» ¥AK» AK Backapma Teparachkl Bna-
anmup LLIKoNnbHUK aHrimenena,.

— bis kewbacwbl 6onbin kana 6epemis. 2013 xbin
KOpbITbIHAbICHI BOMbIHLLA KOMMNAHUSHbIH, 9neMaik eHaipicreri
yneci 21,1% kypamak. 2014 xbinFa ga oCblHLLA 6HAIPIC Kenemi
XocnapnanfraH. Kasakctan 20,9 MblH, TOHHaA ypaH eHaipeai,
MyHOafbl KazatomeHepkacinTib, yneci 11,9 mbiH TOHHa gece
oonfaHpan.

KomnaHus GypbliHfbicbiHWA TabbicThl. Kasip kenbip Hbl-
caHgap 3usaHcbI3ablK WweriHge Typ. bis eHpipicti apTThipman-
MbI3 — OyFaH KaXeTTifiK oK, Gapnblk anbiHap eHiM angafbl
5-10 »bINFa Kenicinin KonblnfFaH.

OHblH  ycTiHe, KasaTomeHepkacinTe  LWbifbiHAAPAbI
KblckapTy GoMblHWA ic-liapanap »ocnapbl a3ipreHin,
GekiTinreH. bafgapnama icke KocbinfFanbl Ken Gonabl KoHe
OI XX faHa GHIKETTI KECYMEH LUEKTENMEN, TEXHONOMMSNbIK
yoepictepni XeTingipy apkbinbl  ©HIMHIH,  ©3iHA4IK  KYHbIH
TeMmeHgeTyre OarbiTTanfaH. MaceneH, ypaHabl NepPOKCUMATHI
TYHOBIPYAbIH, XaHa TeXHOMNOrUACbIHbIH apkacbiHOa epiTiHai-
OeH meTann egayip apsaH, 6ipak TiMmai peareHTTiH kKeMeriMeH

B3 kewsAcwWbl
5OMbIM KANA

+ BEPEMI3
=

anblHagbl. Kocapnbl TWIMAINIK — eHAIpICTiH,
3KonornsanbIK KayincisgirimeH Gipre oHgaraH
MUWIIMOH Jonnap yHeMaeneai.

YpaHHbIH CNOTThLIK Oaracbl TeMeHaereH
Xarganga 6i3 HapbikTarbl €3  yrecimisgi
asanTkbiMbI3  Kenvenai. bisgiH, caacatbl-
MbI3 ocbl. KomnaHusa TabbICTbl, 63 UHBECT-
bargapnamanapbiH opblHAan keneqi,
MiHOeTTemenepi OoMbIHLWIA KapXbl Tenen
Xatblp. KomnaHus mamaHgapbl gamydbiH
OipHelLe cueHapuinepiH asipnereH, COHbIH
iWiHae ypaH eHiMiHiH TeMeH GafFacblH ecke-
pe oTbIpbIn XacanfaHbl ga 6ap. HapbikTarbl
axyanfa kapan ©OacbimgbinbikTapabl 6enri-
nenmis.

CoHbiMeH kaTap, 0i3 apanac cananap-
Obl OaMbITy KaXeTTiriH anTambld. Kasipri
TanHaa «KasatomeHepkacin» ¥AK» AK ToOGbl
B6onbiHWa TabbICTbIH 65% Tabufn ypaH KOH-
LeHTpaTblH caTygaH kypanagbl, 10%-gaH
kebi KyaT pecypcTapblH eTkidyaeH, 7% wa-
MacblHAa TaHTan, 6epunnuim xeHe HMOOWUI
eHiMaepiHeH, Tafbl 5% Byprbinay xaHe Kenik
KbI3meTTepiHeH Tyceni. Cupek xep meTan-
0ap XeHe KyH naHenbaepi canacbliHOafbl
xobanapapblH TabbICbl Typanbl anTyra asipre
epTeney, enTKeHi eHAIpiC Agamy XoHe YMITTi
HapblKTapabl 3epTTey KeseHiHge Typ -—
startup.

KapawaHblH 6acbiHga EkatepuHOypr-
Te OTKeH Luekapanac memnekeTrtepaid ¢o-
pymbiHOa KasakctaH meH Pecengid YpaH
GanbiTy optanbifbiHa  (YBO) apHanfaH
CTeHAi anfaw peT TaHbICTbIpbiNAbl. ATtan-
Mbilw OpTarblk aTOM eHepKacibi xxeHe aHep-
reTMkacbl canacblHOafbl  CcTapaTernsnblk
bIHTBIMAKTACTbIKTbIH, KelleHai Gargapnama-
CblHa caukec eKi engiH TeH ynecneH
KaTbICybIMEH KypblnifaH 6onatbiH. POpyMHbIH
awbinybl YpaH 6anbiTy opTanbifbl MapKachl-
MEH eHiM eHapyaiH 6acTanybiMeH Tycna-Tyc
kengi. 300 mbiH Genic XyMbICbIHbIH, OBipniri
(B>KB) kenemiHgeri anfalukbl eHiM 6atbiC
XapTbllwapdarbl TYTbIHYLUbITAPFa Xon TapT-
Thl. Bi3 Ka3ip kacinopbIH XXyMmbIC 6acTagbl gen
HbIK CEHIMMEH anTa anambi3. ATanmblLl OKUfFa
€Ki en apacblHOafbl bIHTbIMAKTACTbIKTbIH
KeweHai 6argapnamacbiHbIH, OpbiHAANFaHbIH

KepcerTin, OHbl iC XysiHOe asKkTangbl nen aunTyra
fbonatbiHAbIFbIMEH Ae 6i3 yLWiH MaHbI3abl.

Pecennik cepiktectepmeH Oipre KypfaH ypaH
eHaipywi yw BiprneckeH kacinopbiH 2017 XbiniFa kapaw
XblfNblHa 6 MbIH TOHHA YpaH eHAIPETIH KyaTka LWbiFagbl.
OceblHWa kenemai aaponblk OTbIH eHAaipiciHe apHanfaH
LUMKI3aTKa anHanablpy YWiH wamameH 5 mnH Geny
XKYMBbICbIHbIH, GipniriH )xymcay kaxeT. Ocbl 6 MbIH TOH-
Ha ypaH Kyatbl 1 mbiH MBT 6onaTbiH 40 wakTbl peak-
Topabl 6ip Kbl 60Mbl OTbIHMEH KAaMTamachbI3 €Ty YLUiH
XKETKINIKTI.

Kenicivre camkec 6i3 onepatopmbi3 XaHe
OipneckeH kacinopbliHOAApAa ©HAIpInreH  ypaHHbIH
0OopiH CbIpTKbl Hapblkka 6i3 wbiFapambid. YBO-
HblH GambITy, ©TKi3y >XaHe eHiMAep MapKeTUHriMeH
pecennik cepikTecTepiMis LWyfblngaHagbl.

CoHbIH e3iHOe, erep 6isre e3girimille OTbIH He-
Mece OTblH 3NeMEeHTTEpIH a3iprey ywiH 6anbiTbinFaH
ypaH kaxeT 6onca, 6i3 CoHbl anyfa KyKblibIMbI3. EKiHLLUi
Xak Ta OCblfaH yKcac KyKblkka ne. Erep pecennik
cepikTecke ypaH caty yLwiH emec, 63 ASC YLUiH Kepek
bonca, onap ga GipneckeH KacinopbiHAapA4aH KOH-
ueHTpaT anyblHa Gonagpl. Kantanan anWTambiH, 3
BeTiHWe caTy YLWiH emec, Xofapbl 6enicteri eHiM gan-
bIHAAY YLUiH.

KasipoeH-ak YBO »obacbkiHoarbl KasakcTaHHbIH
Tasa TabbICbl — KaOCINOPbIH XYMbIC iCTEreH yw an
iwinae $8 mnH 6onabl Aen anMTa anambis.

XKybipaa KasakctaH atomapl 6enbiTt nanganaHy
Typansbl KaHagameH kenicimre kon kowgbl. Kenicim
TEeXHONOrnANbIK Ti3OeKTiH KeH cnekTopbl GomMblHLWA
KaHagameH bIHTbIMAKTacTbIK KyKblHA Me eKeHaimi3ai
aHfapTagbl. bisgiH kaHaganelK peaktoprapabl cany-
bIMbI3, CaTybIMbI3 HEMECe TexHonornsanapabl 6backara
Oepyimi3giH  MyMKiHAIN  KeniciMwapTTbiH,  Kanaw
XacanaTblHabIFbIHA Tayenai.

2013 xbinbl  «KaszaTtomeHepkaciny  YAK» AK
AKLU-ta e3 dunmnanbiH awTbl. On engiH 6apnbik
3HepreTUkarnblk KOMMaHWANapbIMeH Tikenen kenic-
ce3snep xypriszeqi. Ocbl enge 6ony 6isre AKLU-TbIH
aToM CcTaHcanapbl 6Gap 3HeprokomnaHusinapbiMeH
KenicimwapTtTap Aaspnayabl 6actayfa MyMKiHAIK Xa-
cagpbl. AKLL-TbIH aHepreTukanslk KoMnaHusinapbiMeH
MyHAaln bIHTbIMakTacTblk 6i3aiH Gapnblk caTbinaTbiH
eHimaepimiza kenemiH 10%-fa >xeTkizyre MyMKiHAIK
Oepaoi. KasatomeHepkocinTtiH AKLLU-TaFbl ekingiriHin
eHAiri miHaeTi — ocbl engeri KOMMNaHUSAHbIH, YNECiH
20%-ra xeTKisyre KbI3MeT eTy.

KasaToMHepkacin wyfblnaHaTblH CUPEK Xep Me-
Tangap (CXKM) 6GovbiHwa 6Gargapnama pa Hasap
aypapapnblk. bi3 e3 wukizat 6azambi3gbl — TEXHOrEHAI
MUHepanabl XblHbICTap 6a3acbiH TanTblK. KanoHablK
cepiktectepmeH Gipre COXKM eHiMaepiH eHAipeTiH 3a-
YbIT awwbIn, AanblH 6HIM WbiFapa 6acTtaabik,.

TyTactan anfaHga, canaHblH onaluarbl KapKblH
BonfaHbl cuakTbl, 6yn 6argapnamarbl ga 6i3 6apbiH-
Wwa yMmiTTi )xobanap KatapblHa XaTKbl3aMbl3.

BAK mamepuandapbl Hezi3iHOe

AnepHoe obwecTBo KazaxctaHa

Ne 4 (32) 2013

XPOHUKA
CHRONICLE

1 Ka3aH
AKumanap nakeTiHiH xXaHa neci

2013 xbInfbl 27 KbIpKyMEK KyHi «YpaH 6anbiTy optanbifbl» KAK
KasakcTaH-pecel BiprneckeH kacinopHbl «YOXK» AAK-HbIH (YBO
obachl) apfbinblK Kanu-TanbiHaarsl 25% kocy 1 akuMsChIH ca-
TN any >eHiHaeri MamineHi askraabl. YBO xobackl atoM aHep-
rmsicblH 6enbiT mMakcaTtTa mamganaHy canacbiHAarbl KasakcTaH-
pecein  bIHTbIMakKTacTbifblHBIH ~ KelweHai  GargapnamacbiHaoa
GekiTinreH KasakctaH »xaHe Peceli npe3anaeHTTepiHiH Kenicimaepi
weHbepiHae icke acbipbinyga. «KasatomeHnepkaciny YAK» AK
xoHe «Pocatom» MemnekerTik kopnopauusicel 2010 XbInfbl
5 wingene XyMbic icTen TypFaH pecennik 6enic KacinopHbl —
«YpanbCk anekTpoxmmMust KomorHaTtbl» AAK-HbIH XXapfblnblK Kanu-
TanbiHa «YBO» YKAK-HbIH KaTbiCybl (hopMaTbiHAaFbl )kobaHhb! icke
acbipy Typanbl bipneckeH ManimMaemere Kon KovFaH 6onaTbiH.

YBO xobacbl — cTpaTternsnblk MaHbi3fa ne pecennik Gernic
KOCINMOPHbIHbIH,  >Xapfbl-NblK  KanuTanblHaH akuusnap catbin
any apkbinbl LWeTengik cepiktec WHBeCcTUMUMs canfaH Pecen
depepaumacbiHbiH SAPONbIK OTbIH canacbiHAarbl TYHFbILL Xoba.

«KazamomeHepkacin» ¥YAK

1 oKTAOPSA
HoBbI Bnagenew naketa akuum

27 ceHTa06ps 2013 roga 3aBeplleHa caernka no NpuobpeTeHnto
COBMECTHbIM Ka3axcTaHcKo-poccunckum npegnpusatmem  3A0
«LOY» 25% nntoc 1 akums B yctaBHoM kanutane OAO «YIXK».
Mpoekt LUOY peanusyercs B pamkax AoroBopeHHocTen [pesu-
aeHtoB KasaxctaHa u Poccuu, 3akpenneHHbix B KomnnekcHowm
nporpaMMe pPOCCUCKO-Ka3axCTaHCKOro coTpyaHu4ecTBa B 06-
nacTu MUPHOro Mcnonb3oBaHWs atomMHon SHeprun. AO «HAK
«Kasatomnpom» u lockopnopauunsa «Pocatom» 5 uons 2010
roga nognucany CoBMECTHOE 3asiBIEHNE O peanu3auun Npoek-
Ta B chbopmate yvactusi 3AO «LIOY» B ycTaBHOM kanuTane Aeu-
CTBYHOLLIETO pOCCUMICKOro pasgenutensHoro npegnpustus — OAO
«YpanbCKUin aNeKTPOXUMUYECKNA KOMOUHAT».

MpoekT LIOY sBNsieTca nepBbIM NPOEKTOM B 06NacTi S4epHOro
TonnuBHOro uukna Poccuiickon ®epgepaunn, CBA3aHHbIM C OCY-
LLIECTBMEHVEM MHOCTPaHHBbIM MapTHEPOM WMHBECTULMIA B chopme
npruobpeTeHns akLMin B yCTaBHOM KanuTane poCCUMCKOro pasge-
NUTENBHOTO NPEANPUATUS, UMEIOLLIETO CTPaTENMYeCcKoe 3Ha4YeHe.

HAK «Kazamomnpom»

1st October
CUE became a new shareholder

The Kazakhstan-Russian Joint Venture CJSC “Center for
uranium enrichment” (CUE), has signed on 27th October 2013 the
purchase agreement for 25% plus 1 share in the Charter Capital of
UEKhK JSC. According to it the CUE project is implemented based
on the agreement between the Presidents of Kazakhstan and
Russia, and enshrined in the Complex Program of Kazakhstan and
Russia Cooperation in the field of peaceful use of nuclear power.
NAC Kazatomprom JSC and Rosatom State Corporation on 5th
July 2010 have signed the Joint Statement on the implementation
of the UEC project on its participation in the Charter Capital of the
Russian separation enterprise “Ural Electrochemical Plant” JSC.

UEC Project is one of the first projects in the field of the nuclear
fuel cycle of Russian Federation, connected with the foreign
investments in the form of participation in the Charter Capital of
the Russian separation enterprise of strategical importance.

NAC Kazatomprom




Ha cerogHsAWwHMK geHb «KaszaTomnpom» ocTtaeTtcs
OAHOM U3 HEMHOTUX B MUpe NPUGBLINbHbLIX YpaHOAo-
ObIBalOWMX KOMMaHUN, Jaxe B YCIOBUSX NageHus
LeH Ha ypaH. O nepcnekTMBax pa3BUTUA paccKasbl-
BaeT npeacedarenb npaBneHus «Kasatomnpoma»
Bnagumup LLIKONbHUK.

— Mol octaemca nugepamu. Jons KomnaHUm B Mu-
poBown gobbive coctaBut 21,1% no ntoram 2013 roaa.
W Takon xe 0ObemM NPOU3BOACTBA 3amnnaHMPOBaH Ha
2014 roag. MoxHo roBopuTb, 4To KasaxctaH npousBe-
aet 20,9 TbiC. TOHH ypaHa, a Ha gonto «KasaTtomnpo-
Ma» npuaetca 11,9 ThbiC. TOHH.

KomnaHus no-npexHemy ABnsetcss NpuoObIIbHOMN.
Cenvac kakme-to 06beKTblI HAXOOATCA Ha rpaHu 6es-
y6bITOMHOCTU. Mbl HE HapaluBaeM NPOM3BOACTBO — B
3TOM HET He0BX0AMMOCTU, BCA NPOAYKLUMS 3aKOHTPaK-
ToBaHa Ha 5—10 net Bnepes.

K Tomy xe B «Kaszatomnpome» paspaboTtaH u yT-
BepXaeH lNMnaH mMeponpuaTUin Mo COKpaLLeHUo pac-
xofdoB. [porpamma 3anyLieHa OaBHO Y
CBSi3aHa He C NpPOCTbIM ype3aHueMm broa-
)KeTa, a HanpaeneHa Ha CHMXeHne cebe-
CTOMMOCTM NPOAYKLMK Yepes CoBEpPLUEH-
CTBOBaHMNE TEXHOSOrMYECKNX NPOLIECCOB.

Mbl
OCTAEMCH

NMMOEPAMU

Hanpumep, Gnarogapsi HOBOW TEXHOMO-
N NEepoOKCUAHOro OCaXAeHus ypaHa
MeTann Npo1M3BoANTCS U3 PacTBOPOB Mpu
nomoLuu 6onee aelwesblxX, HO 3OHEKTUB-
HbIX peareHToB. [1BoMHOM appeKT — aKO-
normnyeckas 6e3onacHOCTb NPOM3BOACTBA
N S3KOHOMWSA B AECATKA MUITIMOHOB AOMNapoB.

B ycnoBusax CHWXEHWs CMOTOBOW LiEHbl Ha ypaH
CHMXaTb CBO A0S0 Ha PbIHKE Mbl HE HAMEPEHbI. JTO
Hallia NonmMTH1Ka.

Kpome Toro, Mbl FOBOPUM O pa3BUTUM CMEXHbIX OT-
pacnen. B HacToswee Bpemsa nopsaaka 65 % goxona
no rpynne AO «HAK «Kasatomnpom» cdopmupyetcs
OT peanusaumm KoHLeHTpaTa NpupoaHoro ypaHa, 6o-
nee 10 % — oT peanusaLum 3HEPropecypcoB, OKOMO
7% — OT peanusauuu TaHTarioBOW, OepunnNneBow
n HMobmueson npoaykumm, okorno 5 % — oT peanusa-
unn BypoBbIX M TpaHCNOPTHbIX ycnyr. O goxogax ot
NPOEKTOB B 00MacTn peako3eMernbHbIX MEeTasnsioB U
COITHEYHbIX NaHernen noka paHo roBOpUTb, MOCKONbKY
NPON3BOACTBA HaxXOAATCHA B CTaguMuM pasBUTUSA U UC-
cnegoBaHUs NEPCNEKTMBHbBIX PbIHKOB — startup.

LleHTp no o6oraweHnto ypaHa (LOY), cosgaHHbIN B
paBHbIx gonsix PK n P®, Havan npoussoacTso. lep-
Bas npoaykumsa B o6beme 300 Tbic. EPP yxe otnpas-
neHa notpebutenam B 3anagHoe nonywapue. 3TO
cobblTe 3HamMeHaTenbHO ANSA Hac, MOCKOSbKY OHO

National Atomic Company «Kazatomprom»
remains one day of the world’s few profitable
uranium mining companies even in the face
of falling prices for uranium thus far. Vladimir
Shkolnik, Chairman of the board «Kazatomprom»
talks about the outlooks:

- We are still leaders. The company’s share in global
extraction will be 21.1 % at 2013 year-end. The same
production volume is scheduled for 2014. It is safe to
say that Kazakhstan will produce 20.9 thousand tons
of uranium and the share of “Kazatomprom” there will
be 11.9 thousand tons.

The company is still profitable. Now some objects
are on the verge of break-even. We did not ramp up
production there is no need to do this; the total output
is contracted for 5 to 10 years ahead.

Moreover “Kazatomprom” has formulated and
approved an Action Plan to reduce costs. The
Program is initiated long ago and deals with reduction
- —— of production cost via the process
refinement rather than simple
budget curtailment. For instance,
the metal is produced from solutions
using cheap but effective reagents

WE
ARE STILL
LEADERS

thanks to the new uranium peroxide
coating technology. It is a double
effect including environmentally-
safe production and savings of tens
of millions dollars.

We do not intend to reduce
our market share in the face of drop in uranium spot
price. Itis our policy. Our Company is profitable, fulfills
investment program and discharges obligations. Our
experts have developed several scenarios particularly
with a glance to low price for uranium production. We
attach the priorities to the market situation.

In addition we are talking about the development
of related branches. Currently about 65 % of revenue
JSC «NAC Kazatompromy is generated from the sale
of natural uranium concentrate, more than 10 % -
from the sale of energy, about 7 % - from the sale of
tantalum, niobium and beryllium products, and about
5 % - from the sale of drilling and transport services.
It is early to talk the revenue from rare earth metals’
and solar panels projects because of production is in
progress and advanced market survey is at startup.

In early November, at the Near-border States’
Forum, Yekaterinburg, Stand dedicated to Kazakhstan-
Russian Uranium Enrichment Center (UEC) was first
introduced. The Center has been established equally
by Kazakhstan and Russia in accordance with a

NoABeNno YepTy Nof BbIMNOSTHEHNEM KOMMIIEKCHOW Npo-
rpamMmbl COTPyAHWYECTBA MEeXAy HalnMu CTpaHamu
1 NO3BOMWIO Ha3BaTb €€ NPakTUYeCKN 3aKOHYEHHON.
C poccunckum naptHepom co3gaHo 3 CI1 no gobbive
ypaHa, kotopble K 2017 rogy BbINQYyT Ha NPOV3BOAM-
TeNbHOCTb 6 ThIC. TOHH ypaHa B rog. [1nsa Toro, 4ToobI
npeBpaTuTb 3TOT 0ObEM B Cbipbe AN NPON3BOACTBA
A4EepHOro Tonnvea, HeobxXxoaMMO 3aTpaTuTb OKOSO
5 MnH eguHuy, pasgenuTenbHbIX pabot. OTnx 6 ThiC.
TOHH ypaHa [OCTAaTOYHO Ans Toro, YTobbl ob6ecnevnTb
Tonnueom o 40 peaktopoB ASC MOLLHOCTbLIO 1 ThiC.
MBT kaxxgbli B TE4EHNE LIENOro roga.

B cootBerctBMM c CornaweHnem Mbl SBNsieMCcs
onepaTtopamMu M NpPogaeM Ha BHELLUHME PbIHKN BeCb
A06bITbIN B paMKax COBMECTHbIX NpeanpusiTuin ypaH.
O6oraweHune, cbblT 1 MapkeTuHr npogykuun LIOY
OCYLLECTBNSAET HaLl POCCUNCKUIN NapTHEP.

Mpun aTom, ecnu Ham, Hanpumep, Heobxogum o6o-
ralleHHbIM ypaH Ans camMoCTOATENbHOMO U3roToBne-
HUS TONJIMBA UMW TOMMUBHBLIX SIEMEHTOB, Mbl UMEEM
npaeo 3abpatb ero. AHanorM4yHbIM NpasomM obnagaet
W BTOpas cTopoHa. Ecnu poccuinckoMmy napTHepy no-
Hagobutca ypaH He ons npodaxu, a anga ceomx ASC,
TOrga OHW TOXE MOryT B3ATb KOHLEHTpaT C COBMECT-
HbIX npeanpuaTuin. MNMogyepkmBato, He ANsi CaMOCTO-
ATENbHOW NPOAAXW, a ANA U3roTOBMNEHMS NPOAYKLMN
Bonee BbICOKOro nepeaena.

Ye cerogHs MOXHO FOBOPUTb, YTO YucTas npwu-
6binb KasaxctaHa Ha npoekte LIOY — $8 mnH 3a Tpu
Mecsua paboTbl NpegnpuaTus.

Ha gHax Kasaxctan nognucan cornaiwieHue ¢ Ka-
HagoW O MMPHOM Kcnonb3oBaHUW atoma. Cornatue-
HWe O3HaYaeT, YTO Mbl UMEeM NpaBoO COTPYAHUYATb C
KaHagor no BcemMy LLUIMPOKOMY CMEKTPY TEXHOMornye-
CKOM LenoYvkn. Mbl MOXXeM CTpouUTb KaHaOCKue peak-
TOpbl, NPOAaBaTb UM NepegaBaTb TEXHONOMMU — 3TO
y>Ke 3aBUCUT OT JOroBopa.

B npownom rogy «KazatoMnpom» oTKpbI counuan
B CLUA. OH Hanpsamylo BedeT MeperoBopbl CO BCe-
MU 3HEPreTUYEeCKMMN KOMMNaHUaMK CTpaHbl. [pucyT-
CTBME B CTpaHe MO3BOMMIO HaM HadaTb MOLrOTOBKY
KOHTpPaKTOB C 3HeprokoMnaHuamu CLUA, nmetowmmm
aToMHble CTaHuuKn. Takoe COTPYAHUYECTBO C aHepre-
Tnyeckumm komnaHuamm CLLUA no3Bonuno HapactuTb
noctaeku ¢ Hyna 0o 10 % obbema ot Bcern npogaHHoM
Hamu npogykumn. 3agadya npeacrasuTenscTea «Ka-
3aTtomnpoma» B CLUA cnocobcTBOoBaTb AOBEAEHMIO
[onu komnaHum B aton ctpaHe o 20 %.

WHTepecHa nporpamma no pegko3emMenbHbIM Me-
Tannam (P3M), nockonbky «Kasatomnpom» Toxe nmm
3aHMmaeTcs. Mbl Hawnu cobCTBEHHYO pyaHyto Gasy
— TEXHOreHHble M1HeparnbHble obpasoBaHus. Mbl no-
CTpounu BMeCTe C AMOHCKAMW napTHepamMu 3aBof, No
nNpoun3BoACcTBY Npoaykumm P3M 1 B 3TOM rogy y>ke Ha-
Yanu BbIMyCK rOTOBOW NPOAYKLMUN.

OTy nporpaMmmy Mbl CHMTaemM OgHoOW u3 Hanbonee
NepcnekTUBHbIX, Kak 1 BCIO OTpacslb B LIENOM.

Mo mamepuanam CMU

AnepHoe obwecTBo KazaxctaHa
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Comprehensive Program on Strategy Cooperation in
nuclear industry and energy. Opening of the Forum is
actually coincided with the startup of production under
the brand of Uranium Enrichment Center. The first
output in amount of 300 thousand SWUs has already
been sent to customers to the Western Hemisphere.
We can state that the Company has started to work.
This event is remarkable for us because it is drawn a
line under realizing the Comprehensive Program on
Cooperation between our countries and has made it
possible to consider this almost complete.

Jointly with Russian partners we've established
three uranium mining ventures which will produce 6
tUly by 2017. Five million separative work units are
required to spend in order to process this in a raw
material for nuclear fuel. This amount of uranium is
enough to provide fuel to 40 reactors with capacity of
1 MW each for the whole year.

We are operators under the Agreement and we sell
uranium mined within the activity of joint venture to the
foreign markets. Our Russian partner is responsible
for enrichment, distribution and marketing of Uranium
Enrichment Center outputs.

That said we have a right to take enriched uranium
in case we need it for example to produce fuel or
fuel elements on our own. The other party has a
similar right. The Russian Partner can take uranium
concentrate from joint venture in case it is required
for NPP but not for sale. I'd like to emphasize that he
can do this for production of higher-limit outputs rather
than for individual sale.

Even today we can say that the net profit for
Kazakhstan in joint UEC Project is equal to 8 mio $US
for three months operation of business.

Kazakhstan recently signed an Agreement with
Canada on peaceful uses of the atom. The agreement
means that we have the right to cooperate with
Canada across a broad spectrum of technological
chain. We can build Canadian reactors, sell or transfer
technology - it depends on the contract.

Last year «Kazatomprom» opened a branch in the
United States. It negotiates directly with all country’s
power companies. This makes us possible to start the
contract formulation with U.S. NPP operators. The
U.S. Companies’ cooperation facilitated to increase
supplies from zero to 10 % of the total volume of sold
output. «Kazatomprom» Branch in the United States
is focused on promotion to bring the company’s share
in the country to 20 %.

The Rare Earth Metal Program is also worthy in
terms of «Kazatomprom» contribution there. We found
our own ore base - technogenic mineral formations.
Jointly with our Japanese colleagues we have built
the REM Production Unit and have already started
production this year.

We believe this program is one of the most promising
as the industry in whole.

By Mass Media




KASAKCTAHHbIH YPAH ©HOIPYLI
KOMMNAHUANAPDI $1,1 mnpa-TaH
ACTAM TABbIC TANTHI
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KP ypaH eHOipywi KoMnaHusinapbIHbIH

2010-2012 xbindapdarsi
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KasaH aiblHbIH opTacbiHa akblH «/Hkan» BK» XLIC-HiH
XbINAbIK KApXKbInblk ecebixxapblk kepai. byn Kasakctangarbl ypaH
eHAipyLWi KacinopbiHAAPAbIH iWiHAEr COHFbICHl GONbIN LWbLIKTbI
XoHe 2012 kbingafbl HapbIKTbIH 0apnblK OWMbIHLbINAPbIHbIH
HaTMXenepiHe Kapan LWhIFy yLWiH 6i3re MmyMkiHAIK 6epai.

KasakcTaHHbIH ypaH eHAaipyLUi KocCinopbliHOAPbIHbIH
2012 xbingarbl TyciMi 542 mnpa TeHreHi Hemece 3,6 Mnpa oon-
napgbl kypagbl. byn 2011 xbingblH OCblHAAW KepCeTKilliHEH
10%-ra a3. CoraH KapamacTaH e3iHAiK KyH Ken e3repmMmereH — Mu-
Hyc 1,3%, 364 mnpa TeHre Hemece 2,4 Mnp4 gonnap wamachliH-
aa.

HeTxkene ypaH canacbliHOafbl KOMNaHuAnapablH, tasa Ta-
Obicbl 165 mMnpa TeHreaeH Hemece 1 mMnpa AonnapdaH acThbl.
MyHbIH 63i 2011 xbingarbliaaH 6%-Fa TOMEH.

Erep Hapblkka XekenereH ounblHLWbIAP MpM3Machl apkbisbl
kapap 6oncak, GipiHwi ke3ekTe «KasaTtomeHepkaciny YAK» AK
atan eTyimi3 kaxeT. KoMnaHusHblH Tasda Tabbicbl 59,4 mnpg
TEHreHi KyparaH, 6yn 2011 xbInfbiMeH canbiCTbipraHaa 57%-fa
ken. [ereHmeH, byn aa komnaHusiHblH 60,1 Mnpa TeHre TankaH
2010 xbilngafbl KapXbifblk KOPCETKILLIHEH TOMEH.

byn pette kasakctaH-paHuy3s «KATKO» BK» XLWC pge
anTyra Typapnblk. KomnaHusiHbIH Ta3a Tabbicbl 2012 xbin 60m-
biHWa 18,9 mnppg TeHrere xeTTi, 6yn ocbligaH Bip Xbin GypbIHFbI

YPAHOOOBbLIBAKOLIUE \
KOMMAHWUU PK \
3APABOTAIN
BOJIEE $1,1 MJIPQ

Bo3MOXHOCTb B3IMsiHYTb Ha pe- -
3ynbTaTbl BCEX WIPOKOB pbiHKa 3a :
npoLnbii rog gawT Ham dUHaHCo-

Bble OTYETbl NPeANPUATAA ypaHOLO-

ObiBatoLLen oTpacnu KasaxcrtaHa. e e -

Bblpyuka Bcex ypaHomobbiBaroLLmx
komnaHui KasaxctaHa B 2012 rogy ; .
coctaBuna 6onee TI 542 mnpg., nnm
6onee $3,6 mnpa. 310 Ha 10% MeHb-
e aHanormyHoro nokasarens 3a
2011 rog. CebectoMmocTb Npu 3TOM
N3MEHWNNACh HE3HAYUTENBHO — MUHYC

KAZAKHSTAN URANIUM
MINING COMPANIES
EARNED MORE

THAN 1,1 BLN $US

On October 10" Join Venture
Inkai LLP has issued an annual
report. Itis the last of all the uranium
mining companies RK that makes it
possible to get at the results of all
the competitors over the past year.

The total revenue of all uranium
mining companies in Kazakhstan
in 2012 exceeded 542 billion KZT
equal to 3.6 billion $US. This is
10 % less than in 2011. The prime
cost has slightly including minus

1,3% r/r po 6onee yem TI 364 mnpa. 1.3 % to more than 364 billion KZT
LHuHamuka npubbinu ypaHo0obbisaroujux

nnm $2,4 mnpa.

komnaHut PK e 2010-2012, 8 mnipd. meHae. or 2.4 billion $US.
B utore, yuctasa npubbinb KOMNa- Earnings record (bin. KZT) of Kazakhstan

As a result the net profit of

HWUIA ypaHOBOW oTpacnu npesbicuna Uranium Mining Companies in 2010-2012  yranium mining industry exceeded

TI 165 mnpa. wnu Gonee $1 mnpa.
9710 Ha 6 % MmeHbLue, Yem B 2011 roay.

MoxxHo B nepByto ovepenb otmetuTb AO «HAK «Ka-
3aTOMMPOMY, Ybsl YMcTas NpuMbbINbL cocTaBuia OKOMNo
TI 59,4 mnpa., 4To Ha 57 % GonbLue NnokasaTess KoM-
naHuu 3a 2011 rog. OgHaKko 3TO MeHbLUE (PUHAHCOBO-
ro pesynerata komnaHuu 3a 2010 rog, korga oHa 3a-
pabotana 6onee TI 60,1 mnpga.

165 billion KZT or more than
1 billion $US. This is 6% less in comparison with 2011.
In case to reckon the market through individual
players JSC «NAC «Kazatompromy can first be noted
with net profit 59.4 billion KZT that 57 % more than in
2011. However, this is not exceeded company benefit
of 60.1 billion KZT in 2010.
In parallel it stands to mention Kazakhstan-France-

PelimuHe rpubblnbHbIX ypaHodobbkigarouux komnaHuli Kasaxcmara 3a 2012 200 (8 mrpd. meHae):
Rating sheet of the profitable uranium companies in Kazakhstan for 2012 (in bin KZT):

mabbiC KapKbitbl, MIPO meHee KOPCETKILUTEH Eki ece ASpITIK TOMEH, o Bbipyuka CebectonmMocTb YucTas npubbinb
yPaH .HaprFbIHD,anI Tabblc mgmamu Typalnbl TOIbIfblpak HanmeHoBaHne komnaHum (Company) (Earnings) (Prime cost) (Net profit)
MBNIMETTI MblHaA KECT H K I afbl.
° © a kecTeaeH kepyre bonal 1. | AO «HAK «Kasatomnpom» / JSSC NAC Kazatomprom 198,93 180,31 59,36
2012 xbindarbl KasakcmaHHbIH mabbicmel ypaH eHOIpywi KoMnaHUsinapbIHbiH pelmuHei: 2R(NOCIC I bea gl ing patin el i CN 52,08 21,79 22,18
N T 3. | TOO «Kapatay» / Karatau LLP 42,41 15,22 20,1
K Tycim, mnpa | ©3iHAiK KyH, Tasa Tabblc,
OMMAHUAHBLIH aTaybl TeHrene | Mnpa Tewrede | Mnpa Tewreae 4. | TOO CI «KATKO» / JV KATCO LLP 47,86 17,17 18,89
1. | «KasaTtomeHepkacin» ¥YAK» AK 198,93 180,31 59,36 5. | TOO «TOPHOPYOHAA KOMIMAHWA» / Mining Company LLP 64,18 44,48 17,11
2. | «Betnak Oana» BK» XLLUC 52,08 21,79 22,18 6. | TOO CIl «UHkan» / JV Inkai LLP 28,87 14,8 9,25
3. | «Kaparay» XKLIC 42,41 15,22 20,1 7. | TOO CIl «Akbactay» / JV Akbastau LLP 20,56 7,46 8,84
4. | «KATKO» BK» XKLIC 47,86 17,17 18,89 8. | TOO «Cemusbair-U» / Semizbai-U LLP 22,8 15,01 4,62
5. | «Tay-keH komnanmsice» XLIC 64,18 44,48 17,11 9. [ TOO «AMMAK» / APPAK LLP 16,93 1,5 2,32
6. | «MHkaity BK» XKLIC 28,87 14,8 9,25 10. | TOO «bBaiikeH-U» / Baiken-U LLP 11,42 8,4 1,88
7. | «Akbactay» BK» XKLLC 20,56 7,46 8,84 11. | TOO «Kbi3binkym» / Kyzylkum LLP 12,21 9,53 0,52
8. | «CemizBair-U» XKLIC 22.8 15,01 4,62 12. | AO Cn «3apeyHoe» / JV Zarechnoye LLP 15,08 10,48 0,32
9. | «®NMAK» XLIC 16.93 115 2132 TOO «CTenHoropcKunin ropHOXMMMHECKMIA KOMBUHAT»
' ‘ ’ : e Stepnogorsky Mining and chemical plan LLP 9.41 8,24 0.16
10. | «BaiikeH-U» XKILLC 11,42 8,4 1,88
1. | «Kpiawinkym» XKLIC 12,21 9,53 0,52 Beero / Total - - 542'2: 364,39 165'552013
CMOYHUK: (huHaHCO8ass OMYEMHOCMb KOMNaHuu, 2.
12. | «3apeutoe» BK» AK 15,08 1048 0,32 (Source: financial report of Companies, 2013)
13, | «Crenworop Tayken-xumws 941 824 016 Ha aTtom (hoHe cTouMT OTMETUTHL kasaxcTaHo-opaH-
" | komBuHaTbI» XKLIC ’ ’ ’ uyso-wBenuapckoe TOO «CIT «KATKO». UYucraa -Switzerland Joint Venture KATCO LLP with net profit
»Kannbi: 542,74 364,39 165,55 npubbIb koMmnaHum no utoram 2012 roga coctaBuna ~18.9 billion KZT in 2012 that twice less the previous

noytn TI 18,9 mnpA., 4to Gornee 4yem B 2 pasa MEHb- Yyear.
e pe3ynbTaTtoB roAMYHON OABHOCTMW.
ApmaH [xaky6,
Kanuman

Lepek Ke3i: komnaHusinapObiH KapXbibik ecebi, 2013 Xbin

ApmaH Xakbin,
Kanuman

Arman Jakub,
Capital
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2013 xbinbl KP ¥AO PK3W mamaHgapsbl xepycrTi
XoHe ayefe AOposblK Kapy CblHaKTapbl eTKisinreH
«Texipnbe panacbl» gen atanbin XypreH aymakra
yMbIMOaCTbIpbIfFaH «Taxipnbenik depmepnik
LWapyalbinbiKTay 3epTTeynepiH >xanfactolpabl. Byn
3eptTeynep weHbepiHae °*H, %°Sr, ¥7Cs, 289+240py,
21Am cekingi Herisri TexHoreHai paguoHyKNuaTepAin,
Man Lwapyalblfblifbl eHiMAepiHe Ty napamMeTpiH
3epTTeyre KaTbICTbl aybln LWapyallbifibifbl XaHyapna-
pblHa Tabufn 3epTTeynep xyprisinyge. 2013 X. Heriari
Hasap OCbl eHipre TeH aybln LapyallbinbIK XXaHyana-
pbl MEH KyCTapblHa, COHbIMEH KaTap onapaH anblHa-
TbiH eHiMAaepre (KON eTi, CUbIP €Ti, XbINKbl €Ti, TayblK
€Ti, WOoLLKa eTi, ilek-kapblH eHiMAaepi, cublp cyTi, brne
CYTi, TayblK XXyMbIpTKanapbl, Tayblk MaMmblfbl, XYHi,
TepiciHe) ayoapbinabl.

3epTTey HoTWXKenepi XaHyapnapgblH ar3acbliH-
narbl °Sr xeHe ¥"Cs pagMoHyknuaTtepiHiH metabo-
NU3MiHiH, cunatbl Xannbl kKonga OGap nepekTepai
HakTblnanabl. Ananga anblHFaH gepektep, Cewmen
CblHaK nonuroHelHbIH, (byaaH api CCI1) xeke 6ip
anaHgapbliHaH arnblHFaH Ty KoadduumneHTi (OKk)
ATOXAI maTtepuangapblHAa KenTipinreH ©k opTa-
La MaHiHeH BipkaTap TeMeH 60nybl MyMKIH eKeHLiriH
KepceTeai.

CCIl  anblHFaH TpaHcypaHObl  paguoHYyKNna-
Tep >kaunbl gepekTep >kannbl anfaHga Oiperen
nepektep OGonbin  Tabbinagbl. Onap anemaik
anebueTTe Ke3gecnenai gece ge 6onagbl. AnblHFaH
HaTUXeNepAeH, TonblpakKTaH TyCceTiH TpaHcypaHabl pa-
OVOHYKNNATEP, XKEeMLUOMNNeH TyceTiHaepre kaparaHia
eTe a3 CiHipineai. ¥3ak yakbIT 601bl KopLuaFraH opTafa
TYPNi KypaybllTapMeH >XaHyapnapiblH af3acblHa
29+240Py kyH cawblH Tycy 6apbiCbiHAA, KUHaAKTany
npoueci Tek Oayblpga faHa 6Gankanagbl, ©Gacka
MyLLenepae XaHe ynnanapaa kesgecnengi.

PagnoHyknuaTepain, >xaHyaprnap MeH KycTtapablH
MyLLenepi MeH ynnanapbiHa CyMeH, LWeMnmneH XaHe
TonbIpakneH eTy epekLenikTepi aHbiKkTanabl. AnblHFaH
HaTMXenepaeH, Ok Bip ecere AeniH epeKkLeneHeTiHIH
KepceTTi. PaguoHyknuaTepaiH MmyLlenep MeH ynnanap
apacblHOa TapanyblHbliH, apabainnaHbiCbl 6ap ekeHi

aHblkTangbl, 6yn O6ip Mylle apKbiibl ar3agafbl
paguoHyKNMATEPAiH >Kanmnbl KypaMblH aHbIKTayFa
HemMece >kaHyapAbl COMMacTaH XyHiH nanganaHy
apKblbl aHblKTayfa, COHbIMEH KaTap »KaHyaphblH,
ar3acblHaarbl PagnoHYKNMATEPLAIH, WOFbIPNAHYbIH
angblH ana 6aranayfa MyMKiHAIK 6epegi.
OTkisinreH 3epTTeynepaeH, *H kovnapablH,
ar3acblHa TyCyi TypiHE >8He YyakblTbiHa ©Gan-

| [
Mhﬁ NaHbICCbI3, OHbIH Myllenepi MeH OynuwbikeT
e YNnanapbiHaa Gipkenki TapanaTtbiHbl aHbliKTangpl.

" NHransunsnblk xeHe nepopanabl Tycy 6Gapbl-
cbiHaa °H ocbl KycTapablH OyNWbIKET yhnacbkiHa

Y KaparaHaa, TayblKTapablH XYMbIpPTKacbIiHa

A
%_{ = «kebipek eTeqi. Kycecipy uapyalubinbifsl eHiMaepi

YWiH >kemwenneH TyckeH 3H 6uonoruanbik

- =ldss Kon »keTimainiri ayameH >keHe CyMeH TyckeH °H

KaparaHaa kebipek ekeHi aHblKTangbi.

CublpablH eHe bue cyTiHe *H eTyi nHranaumsnbik
XKOMMEH TYCYi, >XEMLUOMMNEeH >XaHe CyYyMeH nepo-
pangbl TycyiHe kapafaHga akcblpak >xypedi. CyT
capbicyblHaarbl  2H  Gencenginirini, ~ TemeHgeyi
xemwenneH Gipre *H y3aK yakblT ©OMbl TYCKEHHEH
KeniH CcymeH TycyiHe kapafaHgoa 2 ecere 0asy
XKypeai. AnblHFaH HaTWXenep paanoakTUBTI NnacTa-
Hy XafjaubliHAa Man LapyalblnblfblH Xyprisy 6on-
bIHLIA YCbIHbICTapAbl 93ipney YLiH, COHbIMEH KaTap
CCI1 xepnepiH aybin wapyaLblSibIfblHbIH aiHarnbICbl-
Ha Gepy GapbiCbliHOa TypfblHOApFa TYCETIH A03anblK
XykTemenepgni 6aranay ywiH narvganaHbinagbl.

Aybin  WapyawbiSbifbl  Pagno3KOSOrMACHIHbIH,
backa OafbiTbl  WeHOepiHOe Oe  3epTTeynep
XanfacTelpbingbl. Byn aybin wapyalbinbifbl ©CiMAiK
LWapyalwbibifbl  AakbliN4apbIHbIH, paguoHyKnuaTepai
XWHaAKTay epekwenikTepiH 3epTTey KyMbICTapbl.
Aybin WapyawbinblK  ©CIMAIKTEPIHIH  Taxipnbenik
Typrnepi peTiHOe TaHgan anbiHAbl,  onapablH,
eHimainiri KasakcTtaHHbIH, ©CiMAiK WapyalbinbifbiHAA
XKeTekwi opblHAbl anagbl, an onapgbl ecipymMeH
TEeK Lapyawbinblk cybbekTinepi faHa emec, COHbl-
MEH KaTap >XeprinikTi TypfblHOap Aa anHanbicagbl.
Bynapfa acTbiK, apna, ackabak, kapObI3, Kusap, kKapTon,
Oasngbl, Oypsblll, TOMaT, KyHbarbICc, NnA3, cabi3 xoHe
opamxanblpak katagbl. byn OGafbITTafrbl XyMbICTap
2010 xbingaH 6actan xyprisinyge. Con kesge Typni
aybin Wapyalblnblk eciMAiKTepaiH, paguoyknuarepai
XXMHaKTay cunatbl Xannbl, COHbIMEH KaTap 2'Am mMeH
29+240Py  TpaHcypaHObl 3M1EMEHTTEp YLIiH anfallkbl
Toxipnbenik aepektep anbiHFaH 6onatbiH. 2011-2012
XK. Byn pagmMoHyKNuATepaiH ecimaikTepre oTyi XaHe
XWHaKTany npoueciHe KocbiMwa hakTopnapabiH,
acepiH Haranay xymbicTapbl xyprizingi. 2013 xbinbl
Oyn 3epTTeynep xanfacTbipbinigbl.

XKannbel anfaHga, paguoHyknuatepdi  kebipek
XWUHaKTaWTbIH eciMaikTepaiH, myllenepid 6enin anbin
kapayrabonagpl: 2%#°Pu—Tamblpnapaa, *°Sr—xepycTi
Genirinae (kanblpaktap mMeH cabakrtap), 'Am meH
187Cs — 6ip xafganga Tamblpaa (Tomar, opamxanblpak),
an Gacka xafgannapaa kanoipaktap MeH cabakrtapaa

(kapTton, 6Gasngbl, kapbbi3), Gackawa anTkaHaa
eciMAikTiH TypiHe GannaHbICTbl. PagnoHyknuaTepain
MUHMManNAbl >KUHaKTanybl ©CIMAIKTIH XeMiciHae,
TYKbIMbIHAA, TYMHEKTepiHae Gankanagbl, byn ecimaik
OHIMOEepiH TyTbiHyWbl peTiHae ©6i3gi  KyaHTnawm
konmanabl. Ananga, paguoHyknuaTepaiH Makcuman-
bl XXMHAKTanybIHbIH XXanmnbl 3aH4blrblkka 6arbiHOaybl
Tamblpnapfa ToH ekeHairiH 6asnabligaH 6arkayra 6o-
nagbl, 2°240Py wofblpnaHnybl Oyn xxemicte eciMaikTiH
Gacka OeniktepiHe KapafaHga »Kofapbl (Kanblpakrap,
cabakTtap MeH Tamblpnap).

PaguoHyknuaTepain, XXuHaktanybl eCiMaikTi oTbIp-
Fbl3y TocCiniHe e GannaHbICTbINbIFbIH Aa anTa KeTy
KaeT. OpTypni TOCIIMEH (TYKbIM >X8He MNUASLLbIK)
OTbIPFbI3bIIFAH NUA30aH Typni epekwenikTeri HaTu-
Xenep anbiHAbl. TykbIM TYpiHAE OTbIPFbI3bINFAH
nuasfa kaparaHga, MUA3LLbIK TYPiHAET OTbIPFbI3bliFaH
OHIMHIH XanblparblHaafbl 2'Am xoHe '¥'Cs XuHak-
Tanybl GipkaTap >ofapbl.

MwuHepangbl ThIHANTKbILUTaAPAbl KOCY ecimaikTepre
¥7Cs TycyiHe acep eTepni. Aybin wwapyalbinbifbiHAA
€Hrisyre YCblHbINFaH OCHOPNbIK XKoHe  Kanuuni
ThIHAUTKbIWTAPAbIH, KapTbiCbiH Kocy '¥’Cs  TycyiH
yrFantTagbl, an TbiHAWTKbILWUTaApAbIH YCbIHbIFAH [O-
3acCblH XOHe HopMadaH >Xofapbl [03aCblH EHri3y,
KepiciHLUe OHbl OipHellle ecere TeMenaeTeai.

Xanblkapanblk o4ebun ke3goepae, eciMmaikTepae
239+240py  kaparaHoa 2'Am  Kakcbl CiHipinegi aen
KepcerTineai, ananga 6i3giH xarganga byraH kapa-
Ma-kalwbl Aepektep anbiHAbl. byn  6enrini Gip
eciMaikTepaiH paguoHyknuaTepai XMHakTaybl, TOMbI-
pakTaH ecimaikTepre eTy AopeXeciH e3repTeTiH kenTe-
reH cbaktTopnapfra 6annaHbICTbl EKEHIH KepceTei.

OcimaikTepaiH MyLenepiHae pagvoHyKnuatepaid
TYpni  Kynge KMHakTanybl, ayblnwapyallbifbik
Aakblngapbl eHiMaepiHiH canacbliH Gafanay  yLWiH
ecimaikTepaiH BeretaTueTik 6enikTepiH (kanblpakTapbl
MeH cabakTapblH) nanganaHy MyMKiHAIr Xannbl onra
utepmenengi. byn >xafganga, eHIMHIH, NiCyiH KyTy
KakeTTiniri 6onmanabl, KyMaHAi HaTwkenepai any
MYMKIHAIM >KOKKa LWblFapblnagbl, eciMAik ynrinepiH
CMNEKTPOMETPUANLIK KOHE PagNOXMMUSABIK KoHe
backa pa Tangamanay YywiH gavbliHgay npoueci
XeHinaeTineni, xxeHe Oyn SKOHOMMKanbIK TYpfblaaH
eTe TuimMa,.

Ocbinanwa, Cemel nNonUroHblH OyriHri  TaHaa
OypblHFbl gen awntyra 6onmac, cebebi on kasip
6enbiT NONUroH peTiHAE >KYMbIC Xacan XaTblp, XaHe
ONn XepaeH anbiHbiN XaTkaH [OEPEeKTep apkKbisbl
pagnoHyKnNuaTepaiH TaraMablk Ti3GeKTeri Ko3fFanbICblH
TepeHipek 3epgeneyre, COHbIMEH Oipre Kayincis
ayblnilwapyalwbinblk eHiMAepiH anyfa OafbiTTanfaH
Kapcbl Wapanapabl a3ipneyre MyMKiHAiK 6epegi.

AHOpel lMaHuykui,
Xanam Bbaura3uHos,
Tumyp KoxaxaHoe,
PK3U
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XKannan okyra!

KP TX Buue-muHuctpi B.MeTpoBTbiH >xannbl Gaclubinbik
eTyimeH «XvMusnblK, Guonoruanbik XeHe paauvauusnblk anar-
Tap TyblHOaFaHOA XaHe onapAblH canfaprapbiH KO KesiHaeri
6ackapy opraHgapbIHbIH KbI3METi» TakbipblObiHAaFb! «KaTep-2013»
pecnybnukanbik KOMaHAANbIK-LTABTLIK OKy-XaTTbIFynapbl 6TTi.

MIl, peHcaynblk cakTay, MHOYCTPUS XXOHE >KaHa TEXHOSOoru-
Anap, KOpFaHbIC, KOPLUFaH OpTaHbl KOpfay, eHipnik gamy, aybin
LapyaLbinblfbl, Kenik >XeHe KOMMYHMKaUMs MUHUCTPRIKTEPIHIH,
aKimaikTepAaiH, obnbIcThIK, kananblk TXX anabliH any >XaHe X0t
XeHingeri komumceusanapabid, AK xeHe TXK kblameTTepiHiH, TXK
MUWHUCTPAIr KapayblHAaFbl )X8HE OHbIH aiMakKTbIK 6eniMiienepiHiH
TonTapbl KaTbicTbl. MyHOarbl ke3genreH Makcat — TXK eckepty
)K8He XKOoablH MEMIEKETTIK >KyneciHaeri 6ackapy opraHaapbiHbIH,
KYLUTEPI MEH KypangapblHbIH, bIKTUMan XUMUSbIK, BMonornsanbIk
KeHe  paguvauusnblk  anatTapgbld  3apganTapbiH - KokoFa
JanblHObIFbl  MeH  KabineTTinik AeHreriH apTTbipy, anatTbl
Xargavnapga 6arbiHbIWThI KywwTepai 6ackapy 6ovibiHLa opTanbik
XKOHe Keprinikti  aTkapyllbl oOpraHgapAblH — XKYMbICbIHOAFbI
KVHaKbIMbIKTBI KeTingipy 6onbin Tabbinagp.

Kazakhstan Today
3 oKTAGpA
Bce Ha yuyeHus!

Mog o6wwmm pykoBogcTBoM Bulie-muHuctpa no YC PK B.lMetpo-
Ba ObINo npoBegeHo PecnybnvkaHckoe komaHoHO-LWTabHoe yye-
Hue «Katep-2013» Ha Temy «[leincTBMS opraHoB ynpasneHus npu
BO3HMKHOBEHMM U NMKBUAALIMN NOCMNEACTBUA XUMUYECKON, Brono-
rMYecKon N pagnaunoHHON aBapuny.

B yyeHun npuHanu ydactue onepatuBHble rpynnbl oT MB[,
30paBOOXPaHEHUSA, MHOYCTPUN U HOBbIX TEXHOMOrMN, 0OOPOHLI,
OXpaHbl OKpY>KatoLLen cpebl, PErMoHanbHOro pa3BuTKs, CEMbCKO-
ro X035IMCTBa, TPaHCNnopTa U KOMMYHUKaLUK, akuMaTbl, KOMUCCUU
no npegynpexaeHuto 1 nuksmaaumm YC n cnyx6el FO n YC obna-
CTEW, ropoAoB, NOABEAOMCTBEHHbIE U TEPPUTOpUanbHbIE Noapas-
aenexnns MYC PK. OcHoBHbIE Lienu y4eHus - NoBbICUTbL YPOBEHb
TOTOBHOCTW 1 CMIOCOBHOCTU OpraHoOB yMNpaBneHUs, CUM 1 CPeACTB
[ocynapcTBeHHOM cucTeMbl MpeaynpexaeHus u nuksmaaumm YC
K NUKBMAAUMW MOCNEACTBUA BO3MOXHbLIX XMMUYECKMX, Bronoru-
YEeCKUX U paavauMoHHbIX aBapui, a TakkKe YCOBEPLUEHCTBOBATb
CNaXeHHOCTb B paboTe LeHTparnbHbIX U MECTHbLIX UCMOMHUTENb-
HbIX OPraHoB MO YMNPaBMeHWIO NOAYMHEHHBIMU CUMaMun Npu aBa-
PUAHBIX CUTyaLMsIX.

Kazakhstan Today
3rd October
Government bodies take part in command post exercises

The command post exercise «Motor boat-2013» devoted to the
actions of management in case of liquidation of consequences of
chemical, biological and radiological accident was held under the
general superintendence of V.Petrov, the RK Vice - Minister for
Emergency Situations.

The exercise was attended by operational teams from the
Ministries of the MHA, the Ministry of Health, the Ministry of Industry
and New Technologies, the Ministry of Defense, the Ministry of the
Environment, the Ministry of Regional Development, the Ministry
of Agriculture, the Ministry of Transport and Communications, as
well as houses of Major cities, commission on prevention and
liquidation of ES and CD services and emergencies of regions
and subordinate subdivisions of MES RK. The main objectives of
teaching were to improve the level of preparedness and capacity
controls and capabilities of the State system of prevention and
liquidation of ES to eliminate the consequences of possible
chemical, biological and radiological accidents and master the
coherence of the central and local executive authorities to manage
subordinate forces in emergency situations.

Kazakhstan Today




BTOPASA XXU3Hb
CEMUIAJTIATUHCKOI'O
NMNOJINFOHA

B 2013 r. cneunanuctamm MPBE3 HAL PK npogon-
anncb MccnegoBaHUsl Ha Tak Ha3blIBAae@MOM «3KCre-
PUMEHTaNbHOM (PePMEPCKOM XO3SNCTBEY, OPraHn30-
BaHHOM Ha TeppuTopun nnowagkn «OnbITHOe noney,
rae npoBOAUSIUCH HA3eEMHblE M BO3AYLUHbIE UCMbITa-
HUSA 9a4epHoro opyxus. B pamkax aTnx uccnegosaHui
NPOBOAATCS HaTypHble 9KCMEPUMEHTbI C CENbCKOXO-
39MCTBEHHbLIMM XXUBOTHBIMW, CBA3AHHbIE C U3yYEHNEM
napameTpoB Nepexoaa OCHOBHbLIX TEXHOMEHHbIX paau-
OHyKNnAoB °H, S, 1¥7Cs, 29240py 241Am B npogyKuuio
XnBoTtHoBoacTBa. B 2013 r. ocHoBHOM ynop Obin cae-
NnaH Ha TUNUYHbIE ONSA PerMoHa CerlbCKOXO3SNCTBEH-
Hbl€ >XMBOTHbIE U NTULbI, @ TaK K€ Nofy4Yaemyto OT HUX
npoaykumto (bapaHuHa, roBaanHa, KOHUMHA, KypsiTUHa,
CBUHWMHA, cybnpoayKkTbl, KOPOBbE MOMOKO, KOObInbe
MOSOKO, rLa Kyp, MyX KYPUHBIN, LLEPCTb, KOXa).

PesynbTatbl uccrneqoBaHUM MOLTBEPXKOAANT yXKe
MMeIoLMECa OaHHble O XapakTepe Me-
Tabonuama pagnoHyknuaoB *Sr n ¥’Cs
B opraHusme XMBOTHbIX. OgHako nony-
YeHHble pesyrnbTaTbl FOBOPAT, YTO KO3(-
duumeHTbl Nnepexoaa (Kn) Ha otaenbHbIX
nnowagkax CemmnanaTMHCKOro UcnbiTa-
TenbHoro nonuroHa (ganee CUI) moryt
ObITb Ha NOPSAOK MEHbLLIE, YEM CPeAHNE
3Ha4yeHne Kn, npeacraeneHHble B MaTe-
puanax MAIATO.

[aHHble No TpaHcypaHOBbIM pPagnOHy-
Knugam, nony4vyeHHsiM Ha CUI camu no
cebe yHukanbHbl. OHKM NOYTH He BCTpeya-
I0TCHA B MUPOBOW nutepatype. PesynsraThl
nokasasnu, YTo TpaHCypaHoBbLIE pa}J,I/IOHy-
Knuapl, noctynatowue ¢ no4Ysowu, yCBaVI-
BalOTCA MeHbLUe, YeM Mpu MOCTYMNNeHun
C KOpMOM. B ycnoBusix AnutensHOro exe-
AHEBHOro noctynnexHus 3%29°Py B opra-
HU3M >KMBOTHbIX C PasfMYHbLIMU KOMIMO-
HEHTaMu OKpyXaloLlen cpedbl, npoLecc
HakonneHnsa HabnogaeTca TONbKO ANA NeYeHn, B Apy-
MX opraHax u TKaHsX HaKOMMeHUs OTCYTCTBYHOT.

BbisiBNeHbl 0COOEHHOCTU nepexoda pPagUoHYKNK-
[A0B B OpraHbl M TKAHW )KMBOTHbIX M NTUL,, NOCTYNUBLUNX
C CEHOM, BoAOWN U no4yBon. PesynbraThl mOkasanu, 4To
Kn moryT pasnuyatbcs 00 OAHOro nopsiaka. YcTaHoB-
fleHa 3aBUCMMOCTb pacnpefeneHns paguoHyKnuaoB
MeXay opraHamMu U TKaHSMW, YTO AaeT BO3MOXHOCTb
Nno ogHOMY opraHy onpefenuTb cogepXxaHue paguo-
HYKNNOO0B B LLENOM OpraHusme unu gaxe, He sabveas
>KMBOTHOrO, MPWU UCMOMb30BaHWUM LLEPCTU, AaTb Npea-
BapUTENbHYIO OLIEHKY KOHLIEHTpaLUn paguoHyKknuaos
B OpPraHnM3mMe >XMBOTHOIO.

lMpoBeOeHHbIMKM  UCCrefOBaHUAMM  YCTaHOBIEHO,
YTO HE3aBMCMMO OT BpEMEHU U B1aa noctynnexums H

SECOND LIFE
OF SEMIPALATINSK
TEST SITE

In 2013 specialists from IRSE NNC RK continued
their investigations at so called «experimental farmy,
organized atthe territory of «Experimental field», where
surface and in air tests of nuclear weapons have been
conducted. Within the frame of these investigations,
natural experiments are conducted with farm livestock
to study parameters of transition of basic artificial
radionuclides ®H, °Sr, ¥'Cs, 229*240Py 241Am into cattle
breeding products. In 2013 our attention was mainly
concentrated on live-stock animals and birds typical
for this region and also on the production obtained
from them (mutton, beef, horse meat, chicken, pork,
by-products, cow milk, mare’s milk, hen’s eggs, hen’s
floss, wool, leather).

Results of investigations support existing data on
character of *°Sr and *’Cs radionuclides’ metabolism
character in animal organism. However, according to
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obtained results, transition factors (Tf) at individual
sites of Semipalatinsk Test Site (hereinafter, STS) can
be an order less than, average value of Tf , given in
IAEA s materials.

Data on transuranic radionuclides, obtained at
STS is unique itself. This data can be hardly found
in world literature. Results show, that transuranic
radionuclides, received with soil, get less digested
than those received with feed. In case of longtime
annual intake of #°24%Py by animal organism with
different environmental components, accumulation
process can be observed only in hepar, other organs
and tissues do not accumulate this radionuclide.

Therehavebeenfoundpeculiaritiesofradionuclides’
transfer in organs and tissues of animals and birds,

B OpraHu3M OBeLl,, ero pacrnpegeneHve B opraHax v
MbILLEYHON TKaHW paBHOMEpPHO. MNpu MHransauMoHHOM
N nepopanbHOM MOCTYNeHMn ¢ kopmom *H nepexo-
ONT 3HaYMTENbHO Gonblue B AnUa Kyp, YEM B MblLLeY-
HYI0 TKaHb 3TUX Xe NTuUL. YCTaHOBMEHO, YTO AS1S Npo-
OYKTOB MNTMUEBOACTBA Guonornyeckasa AOCTYMNHOCTb
*H nocTtynuBLero ¢ kopmMom Gonblue Yyem, *H nocty-
NMUBLLIETO C BO3AYXOM U BOAOW.

Mepexopn °H B KOpOBbE M KOObINIbE MOSIOKO NMPOMC-
XOOWUT nyyLle Npu UHraNAUUOHHOM NOCTYMNNEHUN, YEM
npu nepopasibHOM MOCTYMNMEHUN C KOPMOM U BOLOM.
CHWXeHMe akTUBHOCTM H B MOMOYHOW CbIBOPOTKE MO-
cne gnuTenbHoro noctynnenus *H ¢ kopmom npowmc-
XoOuT B 2 pasa MearieHHee, YeM Mnocne NocTynneHns
¢ Bogow. MNony4eHHble pesyrnbTaTbl UCMONb3YHTCA ANnd
pa3paboTkM pekoMeHZauMn Mo BBEAEHUS XMBOTHO-
BOACTBA B YCNOBUAX pagMOaKTUBHOIO 3arpsi3HeHnd, a
TakK Xe NS OUEHKM 0030BbIX HArpy3ok Ha HaceneHum
npu nepegadve 3emenb CUM B cenbCKOXO3ANCTBEH-
HbIi 060POT.

MpogomkeHbl MccnegoBaHUss U B paMkax Apyro-
ro HanpaefeHuUsl CenbCKOXO3AMCTBEHHOW paauo-
aKonormn. ATo n3yyeHne ocobeHHOCTEN HaKOMMEHMS
paoMOHYKNNOOB CEMNbCKOXO3AMCTBEHHLIMU pPacTeHU-

€BoJvYeCcKUMU KyrnbTypamu. B kayecTBe akcnepuMeH-
TanbHbIX BUAOOB CEJIbCKOXO3ANCTBEHHbLIX PaCTEHWUN
BblOpaHbl KynbTypbl, NMPOM3BOACTBO KOTOPbIX B pac-
TeHuneBoAcTBe KasaxcTaHa 3aHMMaeT BeayLune ponu,
a MX BblpaliMBaHMEM 3aHMMAIOTCS HE TONbKO XO35M-
CTBylOLME CYOBHEKTbI, HO U1 MECTHOE HaceneHue. ATo
nweHunua, SYMeHb, TbikBa, apby3, orypubl, kapTodenb
BaknaxaHbl, nepew, U TOMaT, NOACONTHEYHUK, YK, MOp-
KOBb M Kanycta. PaboTbl B 3TOM HanpaBneHuu BeayT-
cs ¢ 2010 roga. Torga Obin Nony4YeHbl NepBble JKC-
nepuMMeHTanbHble AaHHbLIE O XapakTepe HaKoMnneHus
pagMOHYKNNOO0B pasnuYHbIMU BUAAMU CESTbCKOXO3SN-
CTBEHHbIX pacTeHUI, B TOM YnCrie U AN TpaHCypaHo-
BbIX aneMeHToB 24'Am n 2°*24°pPy_ B 2011-2012 npoBo-
Aunacb oL€eHKa BNAHUA OOMOMHUTENBbHBIX (hakTOpoB
Ha npouecc nepexoga W HakKoMMeHUs 3TUX paauo-
HYKnMOoB B pacTteHud. B 2013 r. aTu nccnegosaHus
ObIN NPOAOIKEHbI.
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received with hay, water and soil. According to
results, Tf can vary up to one order. Dependence
of radionuclides’ distribution between organs and
tissues has been found, that makes it possible to
determine concentration of radionuclides in whole
organism by a single organ or even without killing
an animal, when using it's wool to give a preliminary
estimation of concentration of radionuclide in animal
organism.

According to results of conducted investigations,
independently of season and type of *H intake in
sheep organism, it gets equally distributed in organs
and muscular tissue. In case of inhalational intake
and per oral intake with feed, 3H gets transferred
more intensively in eggs of chicken, than in muscular
tissue of these birds. It was found, that for aviculture
products, bioavailability of *H, entered with feed is
more than of *H entered with air and water.

Transfer of *H in cow and horse milk is better in case
of inhalation intake, than when it comes in peroral with
feed and water. Decrease of *H activity in milk whey
after longtime intake of *H with feed is twice slower,
than after intake with water. Obtained results are used
to develop recommendation for cattle breeding under

conditions of radioactive contamination, and also for
estimation of radiation doses for population in case of
transfer of STS’s lands for agricultural use.

These investigations have been continued within the
frame of another branch of agricultural radioecology. It
is study of peculiarities of radionuclides’ accumulation
by agricultural plants. As experimental types of
agricultural plants there have been chosen the
cultures, production of those plays leading part in
Kazakhstan, and those are cultivated not only by
economic entities, but also by local population. These
cultures are: wheat, barley, pumpkin, watermelon,
cucumbers, potatoes, eggplants, pepper and tomato,
sunflower, onions, carrot and cabbage. Works in this
direction have been conducted since 2010. That
time first experimental data have been obtained on
character of accumulation of radionuclides (including
2Am and 2¥%*%#0Py  transuranium elements) by




B uenom, MOXHO BblgenuTb Hanbonee HakannMea-
toLMe pagnoHyKNnabl opraHbl pacTeHuin: ans 29+240Py
— KopHu, gnsa *Sr — Hag3eMHas YacTb (NMNCTbSA U CTED-
nu), ansa 2'Am un '¥’Cs — B ogHUX crnyyasx KOpHu (To-
Mmart, Kanycra), a B Apyrux nuctbs n crebnu (kapto-
denb, 6aknaxaHbl, apby3bl), TO €CTb BCE 3aBUCUT OT
BMAa pacteHus. MuHMManbHoe HakonneHue paamo-
HYKNMAOB OTMEYaeTcs B MNNofax, CEMeHax, KyOHsax
pacTeHui, YTO He MOXET He padoBaTb Hac Kak Mo-
TpebuTtenen pactutenbHon npogykumm. OgHako He
nogyvMHeHve obLen 3aKOHOMEPHOCTU, TOrO YTO Mak-
CMMarnbHOe HaKoMNneHne paanoHyKNMAOB XapakTepHO
ANsl KOPHEN, OEMOHCTpPUPYET GaknaxaH, KOHUeHTpa-
uun 23°72490Py B nnogax KOTOPOro BhbILIE YEM BO BCEX
APYruX 4acTax pacTeHus (NMUCTbs, cTebnn n KOpHW).

CnepnyeT OTMETUTb 3aBMCMMOCTb HAKOMMEHUS pa-
AVOHYKNMAoB OT cnocoba nocagku pacteHus. Tak
ANSA nyka nocaXeHHoro pasHbiM cnocobom (cemeHa-
MW 1 NyKOBUYKaMK) BbInM NONyYeHbl OTNMYatoLmecs
pe3ynbratbl. HakonneHnve 2'Am n *’Cs B nucTbsix y
nyKka, BbICaXEHHOr0O CeMeHaMu Ha nopsifok Gonblue,
4yeM Y fyKa BbICAXKEHHOTO STYKOBUYKaMMU.

BHeceHne MuHepanbHbIxX yagobpeHuin BMMSIET Ha No-
ctynneHue ¥’Cs B pacteHusi. BHeceHne NonoBuHbI OT
pekoMeHOyEMOW B CErbCKOM X03AWCTBE [03bl (hoc-
hOpPHbIX M KanuNHbLIX yaoOpeHuii yBenuumBaeT NnocTy-
nneHve ’Cs, a BOT BHECEHWE PEKOMEHOYEMbIX 403
yoo6peHUn 1 Bbille HOPMbl, HAOBOPOT YMEHBLLLAET B
HEeCKOINbKO pas.

B MexayHapodHbIX UCTOYHMKaX —YKasblBaeTcs,
yTo 2'Am HakanmMBaeTCA B PACTEHUSIX Jyudlle Yem
239+240Py, ogHako B Hallem cryyae Obinv MonyyeHbl
obpaTHble. DTO rOBOPUT O TOM, YTO HaKOMIEeHWe pa-
AVOHYKNNOOB ONpeAeneHHbIMY BuaaMmyu pacTeHUn 3a-
BMCUT OT MHOIMX (PaKTOPOB, KOTOPbIE U3MEHSIOT CTe-
NeHb Nepexoaa M3 No4YBbl B pacTEHMS.

PasnnyHoe HakonneHue paguoHyKNMAOB B opra-
Hax pacTeHWU HaTankMBaET Ha MbICIb O BO3MOXHO-
CTU WCMONb30BaHMSA BEreTaTMBHOW 4acTU pacTeHWI
(nmcTbs 1 cTEbNN) 4NA OLEHKM KadecTBa NpoayKumm
CEeNbCKOXO03ANCTBEHHbIX KynbTyp. B aTOM crnyyae oT-
nagaet HeobxoouMOCTb XAaTb CO3peBaHUA ypoxas,
NCKIMOYaeTcsi BO3MOXHOCTb MOMYyYeHUs1 HEHAOEXKHbIX
pe3ynsTaTtoB, YNpoLaeTcs nNpouecc NoAroToBKU pac-
TUTENbHbLIX 0OpPa3LOB AN CNEKTPOMETPUYECKOTO U
PaAMoOXMMUYECKOro aHanmsa WM gp., YTO BbIFOAHO C
SKOHOMMYECKOWM TOYKM 3PEHUS.

Takum ob6pasom, CemMunanaTUHCKUIA MOSIUIOH Ce-
rogHs Hemnb3s HasBaTb ObIBLUMM, BeAb OH (PyHKLMO-
HUPYET KaK MUPHbIA MOSINIOH, U NOMyYaeMble Ha HEM
AaHHble MO3BOMAIT MyOGXe OCMbICNNTL MOBEAEHWNE
PaAVoOHYKNMAOB B MULIEBLIX LENsSX, U paspabotatb
KOHTPMepbI, HanpaBneHHble Ha nony4yeHne Gesonac-
HOW CerlbCKOXO3ANCTBEHHOW NPOAYKLUMN.

AHdpeli lNanuykul,
Xanam Bateza3uHos,
Tumyp KoxxaxaHos,
UPB3

different types of agricultural plants. In 2011-2012 an
impact of accessory factors on processes of transfer
and accumulation of these radionuclides in plants
was studied. In 2013 these investigations have been
continued.

In general, we can stand out the following organs of
plants, collecting radionuclides to a greater degree: for
239+240pPy - roots, for °°Sr - aboveground part of the plant
(leaves and stalks), for #'Am and '*’Cs — in one case
it is roots (tomato, cabbage), and in another case it is
leaves and stalks (potatoes, eggplant, watermelon),
i.e. it's all according to the type of plant. Minimal
accumulation of radionuclides can be noticed in fruits,
seeds, bulbs of plants, that satisfies us as consumers
of vegetative products. However, the eggplant, fruits
of which accumulate more 2%°*24°Py, than all the other
parts of the plant (leaves, stalks, leaves) does not
comply with general rules, that maximal accumulation
of radionuclides is typical for roots.

Itshould be noted, thataccumulation of radionuclides
depends on method of planting. So for onions, planted
in different ways (with seeds or with bulbs) different
results have been obtained. Leaves of onion, planted
by seeds accumulate one order more 2*'Am and "¥’Cs
than leaves of onion, planted by bulbs.

Fertilizer dressing affects intake of '*’Cs by plants.
Application of a half of the dose of  phosphoric
and potassic fertilizers recommended in agriculture
increases intake of '"'Cs, however use of
recommended and increased doses of fertilizes, in
reverse, decreases it several times.

It is pointed out in international sources, that >*'Am is
better accumulated in plants, than 2%%+24pPu, however,
in our case, opposite data has been obtained. This
points to the fact that accumulation of radionuclides
by definite types of plants depends on many factors,
those change level of radionuclides transfer from soil
to plants.

Different accumulation of radionuclides in plants’
organs suggests that vegetative part of plants (leaves
and roots) can be used for the purpose of estimation
of quality of agricultural production. In this case,
there is no need to wait for ripening of the harvest,
no possibility to obtain unreliable results, process of
vegetative samples’ preparation for spectrometric and
radiochemical analysis gets simplified and ect., that is
economically profitable.

So, Semipalatinsk Test Site is not exactly the former
one, because it operates as a peaceful polygon, and
the data obtained on it allows for better understanding
of radionuclides’ behavior in food chains, and for
developments of countermeasures designed to obtain
safe agricultural products.

Andrey Panitskiy,
Zhanat Baigazinov,
Timur Kozhahanov,
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Kofamaa ypaH KeHiwTepi aca kayinTi AereH TYCiHiK
kanbintackaH. Con cebenTi onapablH XXYMbICbl TUICTI
MEMNEKEeTTIK yMbiIMaapablH  KaTaH 6akbinayblHOa
Typ. CoHga ©yn ypaH Here kepek? On kan xepae
KoSaaHbINbIHaAbI )XaHe odaH kaHaan nanga 6ap? Ocebl
MasMyHOac cypakTtapabl gapirepriep MeH TeTeHLle
Xafgannap MamaHgapbl e3gepiHe caH peT Korca Aaa,
OHbIH, LUbIH MaHiHe XeTin, TYCiHy YLWiH yakbITTapbl Aa,
MYMKiHAIKTepi oe Tabbina 6epMeci aHbIK,.

CoHablktaH ©Gonap  «KasakCTaHHbIH ~ S4pOorblK
KOFambl» KaybiMOacTblfbl KasakCTaHHbIH, aToOM 3Hep-
reTukacbl >aHe YypaH eHepkacibi HbicaHOapblHa
TeXHUKanbIK Typ xacayabl ycbiHFaHga «Kb-6» XKLLC-
HiH KbI3MeTiH 6akbinanTbiH Kbidbliopaa oOnbICbIHbIH,
C3C xoeHe TXX MamaHgapb! KyribIHa KeriCTi.

..KesiHoe reonortapra «ypaH» gereH ce3fi
aybl3fa anyfa TbibIM canblHFAHOLIKTAH Orflap OHbI
«YLWIiHWI anemMeHT» Aen artaraHbl Genrini. «Bonkos-
reoniornda» araybl fga Kynusa cakranfad. TinTi, cana
apparepnepiHii, e3gepi oe OHbIH TepKiHiH OCbl Tadyaa
FaHa TyciHreHaen. byn akunMoHepnik KoFaMm atayblHbIH,
Jana KackblpnapblHa Aa, aTbl aHpl3fa anHanfaH Bon-
KOB [€ereH reonorka a elwkalwaH KaTbiCbl 6onmaraH.
KeHec 3amaHblHOafFbinap ocbinania reonornanbik
KOCIiNOPbIHHbLIH OpHanackaH OpHbl MEH KbI3BMETIH CbIp
CakTarbICbl faHa KenreHi aHblk. Pac, MyHaarbl reonor-
TapAbl XKepPrinikTi XKypT Kasip Oe «kackbipnap» gen
atan xyp. byn eHai onap XXyMbIC XypriseTiH eH gana-
[a all Kackblprap kantan XXypreHAaikTeH emec, spuHe.
Cipe, bipHelwe oHaafFaH xbingap 6onbl ypaH isgen,
OHbl XaHbINbICran TaybIn XYpPreH Ty3 TafblCblHA TOH
nicwingiktepiH MeH3ece Kepek.

TexHukanblk Typ «Bonkosreonorua» AK-HbiH, [e€o-
nornanblKk - MypaxarbiIMeH TaHbicydaH 6acTtangbl.
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KacinopbiHHbIH «OpTanblk Taxipubenik-agictemenik
akcneguumacel» (OTOI) hmnuanbiHbIH XaHa TEXHO-
noruanap >sHe Oypfbinay nNapTUSCbIHbIH, BacThifbl
Hypkengi AcaHOB »®8He OCbl 39KCcneamunsiCbiHbIH
XeTekwi reonortapbl Buktop KapenvH meH Bsavecnas
MacbicaeB KasakcTaHgafbl ypaH reonorusicbiHbIH
AaMy Tapuxbl Typanbl Tanan Kbl3bIKTbl XeUTTepai
BHrimenen, enimisgeri Typni TuATeri ypaH KeH
OpbIHAAPbIHbIH, FEONOMUANBIK KYPbINbIMbl X8HEe reHe-
31CIMEH; ap anyaH TexHonoruanapabl kongaHa oTbl-
pbin, ypaH eHaipy 6onblHLLA XETICTIKTepMeH, T.6. Ta-
HbICTbIPAbI.

EnimisgiH op TyknipiHEH >XuMHanfFaH MuHepan-
Aap, Tay XblHbICTapbl MeH KeHOepAiH ynrinepiHeH
KypanfaH Konnekums KaTbicyLlblnapaa ken acep Kan-
AblpAbl.

onemae xep ayMarbl XXeHiHEH TOfbI3bIHLUbI OpblHAA
TypraH KasakctaH OyriHge Xep KOWHayblHOafbl MO
nangansl kasbanap KopbiIMeH MakKTaHa anagpl. [lyHue
XKy3inik Tay-keH eHpipici eHepkacibiHiH aeperi 6ou-
bIHWA, fbinbiMFa 6enrini 55 Typni WKKi3aTTblK MUHe-
pangap mMeH metangapabliH 39-bl enimMisge eHaipineqi
ekeH. CoHpan-ak, onapablH LWOFbIPNaHy Kenemi
ne onemaik opraiwla KepceTKilTepaeH onaekanaa
XofFapebl.

BonkoBreonorus Genimwenepinid kKywimeH Kasak-
CTaHHbIH Typni avmaktapbiHga 40 wakTbl ypaH KeH
OpblHAApPbl aHbIKTanbIM, XXUHaKTanfFaH ypaH kopbsl 1,5
TOHHaZa acaTblH OyHWe >XysiHgeri ipi MuHepangbl-
WwuKisaT GasanapbliHblH  Oipi  >kacanfaH (sanemgik
GapnaHfaH ypaH KopblHbiH 19 %).

OcblHay 6aszafa Heriz ©onfaH rugporeHgi TunTeri
19 ipi xeHe bGiperen ypaH KeH OpblHOAPbI >KOFapbl
peHTabenbai XaHe aKONOrnAnbIK Kayincia caHanartbiH




Xep acTbl Warmanay aficiMeH urepyre >xxapamapbl ca-
Hanagbl. Hak ocbl aaic apkbinbl «KazaTtomeHepkacin»
AK» AK kacinopblHaapblHAa ypaH eHgipineni. TexHu-
Kbi3biniopaa

conapablH

Kanblk Tp KaTbiCylbinapbl KerreH
obnbiBcbiHaafbl  «KB-6»  XKLWIC pe

KaTapblHAA. r
«bi3 kenge AcTaHara |
XUHanbICTapfra Gapbin

KanTKkaHbIMbI3 ©Honmaca,
e3  kabuHeTTepimisgeH
WbIKNan, >XymbIC icTen
oTblpa bGepedi ekeHbI3. |
An ipremizge xaTkaH
enimi3 KeH opbIHOAPbIHbIH
Gavinblfbl  Typanbl eHAi
faHa 0Oine ©OacTaablky,
- penoi  MemnekeTTik
caHuTaprbIkK Gakblnay
KOMUTETIHIH KbI3blnopaa
OOnbICTLIK OenapTaMeHTi
pagnaumsanelk kagaranay
OenimiHiH Oaclubichl
Axkmapan Hapmyparosa
TaHAaHbICbIH Xacbklpa an-
Mamn.

leonornansbik Mypaxxam coHpan-ak OKy-
aaicTeMenik >XyMbiCTapbIMeH [ne, 3TanoHabl Kon-
nekumMsanap XMblHTbIFbIMEH Oe TaHFanablpabl. KeHai
aygaHaapAblH kenemai MakeTTepi, XKep acTbl Wwanma-
nay KOHAObIpFbINapbl Aa Ken Kbi3bIFyLbINbIK TYAbIPAbI.

OTO3O KbI3aMeTKepnepi KonbIMeH xacanbin, 6eaep-
nep canblHFaH rnobyc TypiHAeri Xep WapblHbIH MaKeTi

e MarfaH aunpblklia acep kangblpabl. KambipoaH
a3ipneHreH ocbiHay rnobyc KkanTanaHbac xxaHe ayHue
XKY3iHOE Xanfbl3 AOyHME eKeHi aHblKk. Mypaxanna
GonfaH weTenaik KoHakTap ocbl rnobycTbl caTyapl

cypan, Tanam peT KonkanaraH kepiHeai. bipak OT93
KbI3MeTKeprepi kernicnerex.

CoHbIMeH ypaH Kan >xepae KongaHblnbiHagbl?
Byn cypakka ayan isgen 6i3 Agponblk usm-
Ka WHCTUTYTbiHa 6apablk. ATOM peakTopriapbiH-

Y

Aa KonaaHbinblHATbiH KaHganm ga Gip ypaH Ta-
Gnetkanapbl Typanbl AepekTepai TeXHuKanblKk Typ
KaTbICYLUbINApbIHbIH KynakTapbl WanfaHbl pac. An on
peakTopriap anekTp aHepruscblH eHAipeTiHAiriHeH ae
asgan xabapgap...

Apponblk usmMka WHCTUTYTbIHAAFLI 634iH Typbl-
MbI3 BBP-K 3epTTey peakTopbl XYMbICbIMEH TaHbICY-
AaH Gactangbl. PeakTop
6ac wuHxeHepi [apxaH
HakbinoB OHbIH KYMbIChI
Kaunbl oHrimenen oTTi.
Paguauuanslk kayincisgik
GenimiHiH GacTbifbl Cep-
ren CMOOPEHKO peakTop-
AaH GeniHeTiH cayneHy
MenLiepi wamagaH
ackaHga KocblnaTblH Aa-
ObIn XKyWeci, coHaan-ak

WNHCTUTYTTbIH, GapnbIK
pagvaumsnblk  6akpinay
Xyneci Kanam  XKyMblC
iICTenTiHAIriH  TyciHAaipin

Gepai. bis conpan-ak, pe-
akTopabl 6ackapy 6norbl-
MEH TaHbICTbIK.

ToMCK MonuTexHuKanblK
YHUBEPCUTETIH  «Aapo-
NblK peakToprap XaHe
3HepreTukanblk KOHAObIP-
Fblnapy» MamaHablFbl 60MbIHLWA GiTipreH MeH yLwiH on
GapiHeH ae KbI3blk KepiHai. Backapy 6norel 6enmecinge
3amaHayn KomnbtoTepnik 6ackapy xabablKTapbiMeH
KaTap ani Ae 63 KbI3METiH MiHCi3 aTKapbIn Kene XaTkaH

KeHec 3amaHblHaH KanfaH keHe Kypan-xababikTapablH
Aa Kyaci 6onabik. HxeHepnep onapablH XXYMbICbIH
KYPMETNEH Tinre anbin, kenemaepi ynkeH oonca aa,
XYMbICKa Kefepri KenTipMenTiHiH antagpl.

Peaktop 6GasacbiHga MaTepuanTaHynblk 3epT-
Teynep XoHe peakTop IiWifniKk CblHaKTap Xyprisinin,
MeauumMHa MEH ©HepKacinke apHanfaH Wu3oTon-
Tap eHAdipinedi, KpeMHWhdi HeWTpOoHAbl Kocnanay,
HENTPOHAObI-aKTUBAUMANBLIK  Tangay  »Kacanagpl.
Peaktopoa eHAIpiCTiH KaxeTi YLWiH xabblk ramma-
ke3nep a3ipneHeni. byn esiHwe Gip TepmomeTp, Tek
agjamjapfra emec, MalumHanapra, MexaHnamaep MeH
TYPNi KypbibICTapFa, Mbicanbl, MyHan KybbipnapbiHa
apHanfaH.

CaTiH canbin, ocbiHAAW faXkan fblNbIMK OpTanbIKKa
XOn TyckeHAikTeH 6i3 opuHe, ken HoapCeHi Kepin
ynrepyre acblKTblK. PeaktopaaH 6acka ga nHxeHepnik
KOHAObIPFbINapAabl kapan WwhlKTbiK. ConapablH Oipi ipreni
XoHe kongaHbanbl saponblk duauka, pagvaumsnbik
MaTepuanTaHy cananapblHOafbl fbifbIMU  3epTTEY-
nep >xypriginetiH Y-150M uxoxpoHAdbl LMKNOTPOH-
[a paguousoTonTap ga eHaipineai ekeH. Keneci Gip
koHablpFbl  YKI1-1 anekTpocTatukanblk yAeTkiwTe
TOMEH 3HepreTukanbik aaposnbik dusnka, ayblp geHe-
nep dousnkachel, nnasmanblk puanka, 3KoONorms XoHe
MeauuMHa cananapbiHaaFbl XXyMbICTap XKyprisineai.
YwiHwi kKoHablpfbl — 3OJIB-4 anekTpoHaapabiH
OHEpKoCINTIK yAeTKiWwi nonumepnepai paguvauunsnbik
KyCbIpy XaHe Aapirepnik >xabablkTap MeH matepuan-
Japabl pagvaumsnblk enaey YWiH nanganaHbiniagbl.

OpaH keniH Pagnoxmmuss  XKaHe  m3oTonTap
OHAIpICIHIH FbINbIMU-TEXHUKANbIK opTasnbifblHOA
OonfaHbIMbI3ga opTanblk Gacwbickl EneHa Yakpo-
Ba BBP-K 3epTTey peeakTtopblHOa anbiHFaH 6ank-
dopM xeHe GankepiTiHOinepaeH dhapmaueBTMKanblkK
paguonpenapatrap kanam oa3iprneHeTiHiH aHrimenen
Oepoi. Menim OGonfaHbiHgoan, «Tannun-201  xno-
pua» pagMoxXuMmnanslK npenapatbl MMokapg WUHdap-
KTbIH epTe AMarHocTukanay yuwiH KongaHbinbiHagbI.
Kesinoe Oyn TtexHonorna «Cubupb: JkcnopT-m-
nopT-99» KepMeCiHiH KilWi anTblH MeganiH >KeHin
anfaH. «W3oToHunAnblK epiTingigeri nogua Hatpuni
(I-131)» pagmoxmmnpenapatbl kKankaHwa ©6esgepi
aypynapblH aHblKTay MeH emaeyre kemektecefi. An
Kecengi iciktepgi aHblkTayga «lannumn-67 uutpat»
pagnoxmmnpenaparbiHbiH KOMEri Ken.

TexHukanblk Typ KaTbiCcywbinapbl OyfaH OeniH
eHAipiciH  e3gepi  Gakbiman  XypreH  ypaHHbIH
agampapra oOcblHWaMa nanga KenTipeTiHiH  Gine
bepmenai ekeH. Kpi3binopaa o6nbiCTblK TeTeHLwe
Xargannap genaptaMmeHTiHiH TXX xeHe ©OK yuwiH
mMemnekeTTik 6akbinay xeHiHageri 6ackapma 6acLubicbl
HypnaH IamaramGeToB MyHbI XXacblpFaH »ok: «MyHaamn
TEXHUKanbIK Typnapapsl >ui yibiMaacTbIpbin Typy Ke-
pek, byn e3i MaHbI3ab! Wapa ekeH!»

Kymap AyceHoes,
KK
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7 KasaH

PuHanabIK akkopa

YM3  kbiameTkepriepi  pecnybnukanblk  «PaumoHanmsatop.
kz» GalikayblHa ke3ekTi peT katbicbin, YM3 TaHTan eHAipiCiHiH
XaHawbingapbl 6avkayaa «TaHTan xaHe HMOOUMAOEH XacarFaH
cbiMaapabl ynsTpaabiObICThIK Ta3anay KOHAbIPFLICHIHBIH, Kypbl-
nbIMbIHa e3repicTep» eHberiH yCbiHAbI.

Ne 5 Genimwe 6acTeifbl KO.YekaHoB, aHepreTuk-uebep A.Mu-
LUWH X8He 3NeKTPOMOHTep B.MuLIWH epiTiHAiHI anekTp KemerimeH
XbINbITyFa yrrapbInTbl. MEHLWIKTI KOHCTPYKUMSHBIH, XbINbITbIIMa-
nbl ANEMEeHTIH Xacagpl. lWwiHe an OHbl ayFa apKbifbl KONAapMeH
Kayincia kepHeyai kKaMmcbl3aaHAbIPaThIH XXUHaKbl TPaHChopMaTop.
CoHaH CoH BaHHara xaHa TOH opHatbin, KypbliMaHbl CbiHAKTaH
eTKizeni. AnekTp Oyabl CoTTi anmacTbipa angbl.

OHepTanKbIWTbIK YCbIHBICTLI  OHAIPICKE EHridy HaTuxXeciHae
KanTa kacanfaH KOHAbIPFbIHbIH OYPbIHFbICEIHAH KO apTbIKLWbINbIFb
bavikangbl. XaHanbikTbl KOMAaHyAaH TYCKEH >XMbIHTbIKTanfFaH
9KOHOMMKanNbIK TUIMAINIK >bin 6apbicbiHAa Bip XXapbiM MUMMMOH-
HaH acTbl.

«YM3» AK

7 oKTAGpA
®PuHanNbHbIN aKkKkopa

PabotHnkn YM3 B oyepeaHon pas NpuHAnIM yvactue B pecrny-
6nukaHckom koHkypce « PALIMOHANMSATOP.KZ», roe HoBatopbl
TaHTanoBOro NMPOM3BOACTBa NpeactaBunn paboty «3meHeHue
KOHCTPYKLIMM YCTAHOBOK YNbTPa3BYKOBOW OYMCTKM MPOBOMOKN U3
TaHTana u HKoBMAY.

HavanbHuk otgenenna Ne 5 [O.YekaHoB, macTtep-aHepretmk
A.MuwnH n anekTpomoHTep B.MuwnH pewwmnnu nonpobosats 060-
rpeeatb pacTBOp C MOMOLLbIO SneKTpuyecTsa. Marotoeunm Tenno-
HarpeBalLLMiN ANeMeHT COBCTBEHHOW KOHCTPYKUmK. Mogknounnu
€ro K ceTu Yyepes cobCTBEHHOPYYHO COBpaHHbIN TpaHcdopmaTtop,
obecneynBaroLLmii 6e3onacHoe HanpsbkeHne. A 3aTemM CMOHTUPO-
Banv HOBbI TOH B BaHHE U UCMbITany KOHCTPYKLMIO. OnekTpuye-
CTBO YCMELUHO 3aMEeHWIo nap.

B pesynbrate BbISBUNMCH Cpasy HECKOMbKUX MPEenMyLLECTB
PEKOHCTPYUPOBAHHOWN YCTAHOBKM B CPaBHEHUU C npexHen. Coso-
KYMHbIN 93KOHOMMUYECKNIA 9(PDEKT OT UCMONBb30OBAHNSA HOBLLECTBA B
TeYeHue roga NpeBbICKUM NONTopa MUMMMOHA TEHTe.

AO «YM3»

7th October
Concluding chord

Staff of JSC Ulba Metallurgical Plant has participated in the
national competition «<RATSIONALIZATOR.KZ» once again where
innovators from UMP tantalum production have presented their
entry on ultrasonic tantalum-niobium wire cleaning plant update.

UMP staff including Yu.Chekanov, Head of Department No.5,
A.Mishin, electrician master and V.Mishin, wire-man tried to heat
solution with electricity. Hooked it up to the network through their
assembled transformer that provides safe voltage. Afterwards
they fitted a heating element in a bath and tested its design.
Electricity successfully replaced with steam.

This rationalization proposal resulted from several advantages
of updated installation in comparison with the former one. The total
economic effect from use of this innovation exceeded half a million
tenge a year.

JSC “UMP”




MpuHATO cuuTaTb, 4TO
ypaHoBble PYAHWKM — 3TO
XYTKO onacHas Belb. [lo-
aToMy Mx paborta HaxoauT-
Csl N0, XKECTKUM KOHTpOreM
COOTBETCTBYIOLMNX rocyaap-
CTBEHHbIX OpraHusaumm. A
3a4eM HYXXeH 3TOT YypaH?
[Oe ero nMpUMeEHsIlOT U Ka-
Kyl0 Momnb3y OH MPUHOCUT?
OTun Bonpockl 3agatoT cebe
MeOuKkM 1 crneynanucTsl no
ypesBbl4aHbIM  CUTyauu-
AM, XOTS BPS4 NN U Y HUX
OblBAaET 4OCTATOYHO BpemMe-
HW pa3obparbCsi B 3TOM Ha-
CTONbKO rny6oKo, HacKomb-
KO xoTenocs 6bl.

MoaTtomy korga accouu-
aums «AgepHoe obuiectBo KasaxctaHa» npennoxu-
fla NpoBECTM TEXHUYECKUIN TYp HA OOBLEKTLI aTOMHOWN
3HEPreTUKN 1 YpaHOBOW NpoMbILLIeHHOCTN KasaxcTta-
Ha, cneumanncTtbl COC n YC KbisbinopanHckon obna-
CTU, Kypupytowime paboty npeanpusatusa PY-6, OTKNuK-
HYNUCb C BONbLUNM UHTEPECOM.

...B CBOE Bpems reonoram gaxe CrioBo ypaH Mnpo-
N3HOCUTb BCyX Obino 3anpeLleHo, OHW HasblBanu ero
TpeTbuUM anemeHToMm. HasaHue «Bonkosreonormsa»
TOXe 3aceKkpeyeHHoe, Aaxe BeTepaHbl UCTOPUI0 ero
NPOVCXOXAEHWS y3HANN TONbKO ceroaHs. Beab numen-
HO K BOSfIKaM, a He K HeKoeMy Mudmyeckomy reornory
BonkoBy HasBaHWe akuMoHepHOro obuiectBa umeet
HenocpeaCcTBEHHOE OTHOLWEHMEe. OTUM Ha3BaHMEM B
COBETCKOE BpEeMsi XOTenu 3acekpeTuTb MeCTOMosio-
XeHue n geatenbHoCcTb npeanpusaTtus. MNpaeaa, «Bon-
Kamuy» 30eLlIHMX reorioroB HasblBalT U cerogHs. He
TONbKO MOTOMY, YTO TaMm, rge oHu paboTaloT, BCTpe-
TUTb CEeporo XWLiHWKa AOBOMBHO ferko. HasepHoe,
MMEIOT B BUAY TOT OCOBEHHbIN HIOX, KOTOPbIA NPUCYLLL
N 3TUM XXUBOTHbBIM, U TEM JTIOOAM, YEN «HIOX» BOT YXe
LIEeCTb AECATKOB NeT No3Bonset um 6e30wmnboyHo Ha-
XOOUTb B 3eMIie ypaH.

MmeHHO ¢ nocelleHus Meonormnyeckoro myseqa Bor-
KOBreonorMm Hadasncs Hawl TexHuyeckun Typ. Aca-
HoB H.C., HayanmbHUK NapTUM HOBbLIX TEXHOIOIUN
OypeHus 1 novcka dunuana «LleHTpanbHas onbITHO-
metoamdeckas akcneauums» (LLOM3) dunuana AO
«Bonkoereonorusi», un cotpyaHuku LLOMO BmecTe C
Beaywmmm reonoramu KapenuHeiMm B.I. n [Mackica-
eBbiM B.A. pacckasannm MHOro MHTEPECHEWLUEN WH-
dopmaLmn No NCTOPUN pa3BUTUS YPaHOBOW reonorum
B KasaxctaHe 1 JOCTMXEHUSAX B 3TOM 00nacTu; no reo-
NOrMYeCcKOMY CTPOEHMIO Y FEHE3NCY PasfiNYHbIX TUMOB
ypaHOBLIX MecTopoxaeHun KasaxcrtaHa; no gobbive
YPaHOBbIX pya C MPUMEHEHNEM Pa3fNYHbIX TEXHOIO-
M 1 T.0.

Bonbloe BnevaTneHve npoussena Konnekumsi ob-
pasL0oB MMHEpPanoB, ropHbIX Nopoa v pya KasaxcraHa.

It is believed that ura-
nium mines are of great
dangerous hence their work
' is under strict control of the
appropriate government
agencies. And why do we
need uranium? Where is
it used and what benefits
it brings? These questions
are asked by doctors and
specialists in emergency
situations, although they
have short of time as deeply
elaborate this point as we'd
most like.

Suggested by Nuclear

. *  Society of Kazakhstan tour
ENT‘“”E—S ., to nuclear and uranium
establishments awoke a
great interest by Supervisor of LLP «Mining Group - 6»
acting by Health Inspection Services and Emergency
Situation Dept. of Kyzylordinskaya oblast.

...Once geologists were prohibited saying
«uraniumy aloud; they called it as the third element.
The name «Volkovgeology» was also a top-secret
and only today its origin came to even long-service
employees’ notice. In fact the name of Joint Company
is directly relevant just to wolves but not to any
mythical geologist Volkov. In the Soviet times it was
done to hush up location and activity of the enterprise.
However geologists are called «wolves» to the present
day not only by the reason of large timber wolves there
but probabily it is because of their strong scent inhered
both to animals and people whose «noses» facilitates
them to find uranium underground accurately for the
last six decades.

The Geological Museum of Volkovgeology was the
first we've visited within our technical tour. Nurkeldy
Asanov, Drill&Prospect Innovation Technology Team
Leader of the Branch «Central Experimental and
Methodological Expedition» (CEME) of Volkovgeology
JSC together with Victor Karelin and Vyacheslav
Pasysayev, leading geologist, CEME, told us a lot
of interesting information on the origin of uranium
geology in Kazakhstan and achievements in this field;
geological structure and genesis of various types of
uranium deposits in Kazakhstan; uranium ore mining
using different technologies, etc.

We were very impressed by the collection of mineral
samples, rocks and ores of Kazakhstan.

Today Kazakhstan is the 9th largest country in world
and can boast considerable mineral wealth. According
to the global mining industry about 39 different kinds of
raw minerals and metals are extracted in Kazakhstan
from 55 worldwide available and the number of
deposits of many of them is more than most average.

Volkovgeology departments have struck more than
40 uranium deposits all over Kazakhstan regions and

CerogHs KazaxctaH, 3aHMMatoLwmin 9 mecto B Mupe
no NoLwaan TeppUTOpUm, MOXKET NoXBacTaTbCHA HeEMa-
NbIMKU 3anacamu NonesHbIX nckonaembiX. Mo gaHHbIM
MMPOBOM rOpPHOAOOLIBAKOLWEN NPOMBILLNEHHOCTU, U3
55 BMOOB pasnnyHbIX CbIPbEBLIX MUHEPASIOB U Me-
Tannos, B KazaxctaHe fob6biBaerca 39 n KonnM4ecTBo
3anexem MHOMMX M3 HUX MNpeBblaeT 6OMbLMHCTBO
CpeaHeMUPOBBIX NoKasaTenen.

Cunamn nopgpasgeneHun BonkoBreonorum B pas-
HbIX panoHax KasaxcTtaHa 6bino BeisBneHo 6onee 40
MeCTOPOXOEHUN ypaHa 1 co3faHa OfHa U3 KpynHen-
LUMX B MMPE MUHEpPasbHO-CbIpbeBbIX 6a3 C CyMMapHbI-
MM 3anacamu ypaHa 6onee 1,5 munnmoHa ToHH (19 %
[OCTOBEPHO pa3BefaHHbIX 3anacos ypaHa B Mupe). B
OCHOBY 3TOW 6a3bl BOLNM 19 KPYMHbIX Y YHUKaTNbHbIX
MEeCTOPOXOEHUN ypaHa rMApOreHHoro Tuna, npurog-
HbIX 4NA 0TPaboTKM BbICOKOPEHTabeNbHbIM N 3KOSO-
rmyeckn 6esonacHbiM CNOCO6OM MOA3EMHOrO BbiLLE-
naumBaHusa. MImeHHo aTum cnocobom aobbiBaeTcs
ypaH Ha npeanpuatuax AO «HAK «Kasatomnpomy, B
ToM yncne Ha TOO «PY-6» B Kbi3binopanMHckon o6-
nactu, oTKyga npuexanu y4acTHUKM TexTypa.

«Bot pabotaem mbl B cBOMX kabuHeTax, MHoraa ne-
Taem Ha coBellaHua B AcTaHy, a npo boratctBa 3a-
nexen MeCcTopoXxaeHun ypaHa B Hawwen Pecnybnmku
TONbKO Cenvac n y3Hanu», - ckasana BOCXMLLEHHas
Akmapan HapmypatoBa, pykoBoauTernbs oTaena paau-
aumoHHoro Hagsopa OenaptameHTta Komuteta lNocca-
HanugHaasopa no KbiablnopauHckonm obnacTu.

[eonorvyeckni Mysen yamBuIl Takxe CBOeN ce-
pbe3Hon y4ebHO-MeToanYeckon paboTton, cozgaHmem
3TanoOHHbIX Konnekuwmn. Bneyatnunm obbemHble Ma-
KeTbl pyAHbIX pariOHOB, YCTAHOBOK MOA3EMHOIO BblLLe-
naymBaHus.

He3abbiBaemoe BnevaTtnieHne Ha MeHa Npouv3Ben
CcAenaHHbI cBOMM cunamn pabotHukamu LLOMO ma-
KeT 3eMHOro Lwapa B Buae rnobyca, ¢ HAHECEHHbIM Ha
Hem B macwTabe penbedom. STOT N3rOoTOBMEHHBIN N3
Tecta mobyc ABNSAETCA YHWKanbHbIM U €OUHCTBEH-
HbIM B Mupe. IHoCTpaHHble noceTuTenn Myses He pas
npocunun npogatb UM 3TOT rMobyc, HO PyKOBOACTBO
LIOM3 HenpeknoHHO.

Tak rge xe ucnonb3yeTca ypaH? 3a OoTBETOM Ha
3TOT BOMpOC Mbl noexanu B UHCTUTYT daepHon dou-
3MKW. YYacTHMKN TeXTypa Chblllanu, YTO HasblBaeTcH
«Kpaem yxa», 0 HEKMX YpaHOBbIX TabneTkax, KoTopble
UCMONb3yTCA B aTOMHbIX peakTopax. A peakTopbl
NPOU3BOASAT ANEKTPOIHEPTUIO. ..

Haw texTtyp B AP Havyanca c nocelueHns mcene-
JoBarenbckoro peaktopa BBP-K. [MaBHbIN UHXeHep
peaktopa Hakunos [.A. pacckasan 0 camOM peakTo-
pe. HavanbHuk otgena pagnaumMoHHon 6e3onacHoCcTm
CunpopeHko C.A. noscHun, kak pabotaeT cucrtema
OMOBELLEHMA NPU MpeBbIEHNSX 403 00nyyeHus ot
peakTopa, U BCA cuctemMa pagnmauuoHHOTO KOHTPOMS
WHCTUTYTA.

Takke Mbl NOCETUNU OGNOYHLIA LWMT ynpaBneHus
(BLLY) peakTopom, KOTOpbIf OblfT MIHTEPECEH MHE KaK
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established one of the world’s largest mineral resource
base with total reserves of uranium exceeded 1.5
million tons (19 % of proven reserves of uranium in the
world). This database includes 19 large and unique
hydatogenous uranium deposits suitable for testing
highly profitable and environmentally friendly way of
underground leaching. This is the way used by NAC
Kazatomprom JSC namely LLP «Mining Group - 6» to
produce uranium.

«We are actually working in our offices with accidental
flying to the meetings to Astana and only just now
we’ve got the wise to wealthy uranium deposits in our
Republic» - said delightedly Akmaral Narmuratova,
Head of the Radiation Oversight Department of SSES
Committee, Kyzylordinskaya Oblast.

The Geological Museum also surprised us with its
serious educational work and reference collections.
The volume mockups of ore districts and ISL facilities
are also very impressed.

Made by CEME workers’ forces mockup of the
Earth as a globe map with plotting relief on a scale got
under my skin. This dough-made globe is a unique and
exclusive worldwide. The foreign quests asked to sell
them this globe once and again but CEME managers
are adamant in this question.

So where is uranium used? To get an answer to this
question we went to the Institute of Nuclear Physics.
The participants have partially heard about some
uranium pellets that are used in nuclear reactors.
Meantime the reactors produce electricity...

Our familiarisation programme around INP has
been started with visiting to research reactor WWR-K.
Darkhan Nakipov, the Chief Engineer of the reactor
told about the reactor. Sergey Sidorenko, Head of
the Radiation Safety Department explained how the
alarm system operates when radiation dose exceeds
permissible irradiation and how the whole radiation
control system of the Institute runs.

We have also visited the reactor control panel which
was of great interest for me as a graduate of the Tomsk
Polytechnic University on specialty «Nuclear reactors
and power plants». The control room is equipped
with update computer control and old Soviet analog
equipment which still works correctly and performs
its function. Engineers reverently speak about it and
believe that it's doesn’t obstructed though it rather
cumbersome one.

The reactor provides material testing, in-pile tests,
medicine and industry radioisotope production,
neutron transmutation doping of silicon and neutron
activation analysis. Close gamma sources for industrial
needs are produced at the reactor. These are peculiar
thermometers not only for people but for machines,
tools and various structures, such as pipelines.

Once we've been to such an interesting research
center we've visited some engineering and other
installations including U-150M ochronous cyclotron
by means of which researches are conducted




BbIMYCKHUKY TOMCKOrO MOSIMTEXHUYECKOTO YHUBEPCU-
TeTa no cneunanbHOCTU «SaepHble peakTopbl N SHEp-
reTmyeckue yctaHoskuy». B nomeweHun BLLY mbl yBU-
Jenn COBPEMEHHOE KOMIMbIOTEPHOE YyMpaBreHve u
CTapoe COBETCKOe aHarioroBoe obopyaoBaHue, KOTo-
poe Mo-NpexHeMy McnpaBHO paboTaeT U BbINOMHSET
cBOW pyHKUMMK. NHXKEeHepbl MOYTEHHO OT3biBaOTCA 06
ero paboTe n cunTatoT, YTO OHO COBCEM MM HE MeLlua-
€T, XOTb U JOBOSIbHO POMO3KO.

Ha 6a3e peaktopa npoBogATCA mMaTtepuanoBeaye-
CKMe MCCredoBaHUS U BHYTpUpEeakTOpHble UChMbITa-
HUS, NPON3BOACTBO PaANON30TONOB AN MEAULMUHBI U
NPOMBbILLUNEHHOCTN, HENTPOHHOE FfEernpoBaHUe Kpem-
HUS, HEWTPOHHO-aKTUBALMOHHLIN aHanui. Ha peak-
TOpE W3roTaBfMBalOT 3aKpblTble FaMMa-UCTOYHMKU
ONA NPOV3BOACTBEHHbIX HyXA. OTO cBoeobpasHble
TEPMOMETPbI, TOMbKO HE AN Nogen, a And MaLluH,
MEXaHM3MOB U PasfnnyHbIX COOPYKEHUMN, K NpUMepy,
HedTenpoBoaoB.

Pa3 y>k Mbl nonanu B TakOW UHTEPECHbLIN HayYHbIN
LEHTP, TO NOCMOTPENU psag U OpYrux MHXEHEepPHbIX
YCTaHOBOK. OTO M30XPOHHbIN LUMKNOTPOH Y-150M, Ha
KOTOPOM MPOBOAATCHA HaydHble MCCneaoBaHna B 06-
nactu yHoaMmeHTansHOM W NpuKNnagHon SO0epHOn
PU3NKN U pagmMauMoHHOro MatepuanoBefeHus, npo-
N3BOOATCHA PagMoM30TOonNbl. OTO ANEKTPOCTATUYECKUIA
yckoputenb YKI1-2-1 Ha KoTopom npoBogATcs paboThl
B 06nacTsax HU3KOIHEepPreTU4eckon aaepHon husmnku,
PU3NKM TBEPAOro Tena, U3nkm nrasmMbl, SKOOrMK n
MeOuUUHbI. 3TO NPOMBbILISEHHBIN YCKOPUTENb 3rekK-
TpoHoB JJ1B-4, koTOpbLIN Ucnonb3yetrca Ana pagua-
LMOHHOM CLUMBKM NONMMEPOB M pagmaLoHHon obpa-
GOTKM MeguMLMHCKOro 060pygoBaHMsA U MaTepuasnos.

Hanee mbl nocetunun HTL paguoxumun n npowms-
BOACTBA M30TOMOB, rae ero HadanbHuk Yakposa E.T.
pacckazana 06 wu3roToBneHun dapmMaleBTUYECKMX
paguonpenapatoB M3 6ankdopm n GankpacTBOpOB
nonyyeHHolx Ha WP BBP-K. K npumepy, paguoxvm-
npenapat «Tannun-201 xnopua» ucnonb3dyerca ang
paHHen AnarHOCTUKM MHdapkTa Muokapga. B csoe
BpeMsi, pa3paboTaHHasi TexHonorunst Obina ygoctoeHa
Marion 30510ToM Meganu BeicTaBku « Cnbupb: SkcrnopT-
NmnopT-99». Pagunoxumnpenapat «Hatpusa nogug (I-
131) B MU30TOHMYECKOM pacTBOpe» UCNONb3yeTcsa ANns
ANarHoOCTMKN N Tepanuu 3aboneBaHnn LMTOBUOHOM
xenesbl. Pagnoxumnpenapat «lannuin-67 untpar»
ucrnonb3yercd Ang BbIABAEHUS 31I0Ka4eCTBEHHbIX
Onyxornewu.

[o cux nop y4acTHUKM Typa U He Mnogo3peBany o
TOM, YTO ypaH, A0Obl4y KOTOPOrO OHU KOHTPOMMPYIOT,
NPUHOCUT CTOSBKO NoMb3bl Niogam. HavaneHuk Ynpas-
NeHns No rocygapcTBeHHOMY KoHTpornto 3a YC u Mb
Henaptamenta YC Kbi3binopamHckon obnactn Mama-
rambetoB H.T. Tak u ckasan: «Hago 4alle opraH1M3oBbI-
BaTb NOAOOHbIE TEXHNYECKME TYpbl - OKa3bIBaeTCH, 3TO
Tak BaXKHO!»

Kymap AyceHoe,
SAOK

in fundamental and applied nuclear physics and
radiation material and radioisotope production; UKP-
2-1 electrostatic accelerator to realize activities in low-
energy nuclear physics, solid state physics, plasma
physics, ecology and medicine; ELV-4 industrial
electron accelerator used for radiation crosslinking
of polymers and radiation processing of medical
equipment and supplies.

Next we've visited the Scientific and Technical
Center of Radiochemistry and Isotope production
headed by Yelena Chakrova who told us about the
manufacture of pharmaceutical and radiation medicine
made of balk samples and balk solutions produced
at WWR-K reactor. For example, radio-chemical
medical drug «Thallium - 201 chloride» is used for the
early diagnosis of myocardial infarction. At one time,
elaborated technology was awarded a small gold
medal of the exhibition «Siberia: Export-Import-99».
The radio-chemical medical drug «Sodium iodide (I-
131) in an isotonic solution» is used for the diagnosis
and treatment of thyroid diseases. «Gallium-67 citrate»
is applied to detect malignant tumors.

The tour participants were unaware so far of the
fact that uranium which mining is under their control
brings so much good to the people. «Such technical
tours appear to be much important and we must
oftener do this!» - said Nurlan Izmagambetov, Head
of State Control of Emergencies and Safeguards of
Kyzylordinskaya oblast.

Kumar Ausenoy,
NSK

XPOHUKA

9 Ka3aH
Lanran aybingapaarbl KyaTt xynenepi
«KasatomeHepkacin» ¥AK» AK Backap-
Ma Teparacsl B.LLikonbHWK KazakcTaHHbIH,
Wwanfan eHipnepiHge kaHe Kacnun
CTaHcanapblHaa KyH GartapesnapbiHa
HerisgenreH KeprinikTi Kyat Xywenepiu
Kypyabl ycbiHAbl. «bisgeri ansin aymakra
lWafblH faHa XarnblK OpHanackaH >XaHe
SMEeKTP CbiMAapbliH TapTy TWIMCI3 6onbin
caHanaTblH anmaktap ken. Kasiprigewn
nepnikten kbimMbat Ganamanbl 3Hepre-
TUKa KaFganbiHbIH ©3iHOE, MEH Xen MeH
KYHAI Hasappa ycTtan OTbIpMbIH, Lanfam
eHiprepae TypaTblH  agampap  YLWiH
Konmamnblkka Me nanblKTbl eMmip cypyai
KaMTamachl3 eTe anartblH >XeprinikTi Kyart
XyvienepiH xacay Tuimgi. Hemece Ka-
CnuW cTaHcanapblHAa KyH Gartapesna-
pblHaH KyaT anaTblH >XeprinikTi aHeprus
XyvenepiH nanganaHygbl anavblk. byn
eTe TuimMai emec ne, on Xakka cebebi
AV3Enb XoHe Kemip Tacy KeimMbaT», -
peqai  B.WkonbHnk KAZENERGY VI
Eypasusnbik oopymMbiHaa.
Nomad

10 ka3aH
YpaH eHgipyaeH anempge
GipiHWi opbIHAa

KasakctaH ypaH eHAipyaeH AyHue
XysiHaeri 6ipiHLi opbIHALI ycTan Typ. bbin-
ThIp enimi3 21 317 ToHHa KenemiHae ypaH
eHaipai. «Anbnapu»  KOMNAHUACHIHbIH,
Tangay [genaptameHTi  AUPEKTOPbIHbIH,
opblH6acapbl  [1.)KenaHHOBaHbIH, ~ anTy-
blHWAa, KasakctaH ypaH Kopbl XeHiHeH
anemae ekiHLWi opbliHAA.

Tengrinews.kz

16 Ka3aH
Ka3akcTtaHga sgaponbik
OTbIH 6aHKiH caKTayAblH
3KONOrusAnNbIK Kayni XXOK

KasakctaHga xanblkapanblK siAporblK
OTblH GaHKiH cakTay KesiHOoe elukaHOan
AKOMOrMAnbIK Kayin >XoK, Aen ceHAaipAi
CIM 6acwsbicbl  E.blgbipeicoB  ykimeT
caratbl  OapbICblHAaFbl  ceHaTopnap
cypakTapbiHa >xayan 6epe kene. 2009
Xbinbl KasakctaH ©3 aymarbiHoa MA-
FATO 6GakbinayblHAaFbl  Xanblkaparnblk
AAponblK  OTbIH  GaHKiH  OpHanacTbIpy
factamacblH KeTepin LWbIKKaHbl MariM.
Atanmbiw 6aHK paguauunanblk Kayin Ty-
ablpManTblH, A3C-Ha apHanfaH OTblH
ANeMeHTTEpPIH eHAIpY YLWiH ra3 TypiHAeri
TOMeH fAeHrenge OamnbiTbinFaH ypaHabl
cakraygbl kesgengi.

Xananbikmap AA

XPOHUKA

9 oKTAbpA
OHeprocuctTembl
B OTAAneHHbIX panoHax

Mpencepatens npaeneHns AO «HAK
«Kasatomnpom» B.LLKkonbHUK npegnoxun
co3faBaTb JlOKanbHble 3HEProcUCTEMBI
Ha COrHeYHbix HaTapesx B OTAAMNEHHbIX
pernoHax KasaxcrtaHa M Ha KacnUMCKUX
CTaHUmMsAX. «Y Hac rpomMagHble TeppuTo-
pun, HebornbLLIOE HaceneHne N MHOro 30H,
KyO4a HEeBbIFOQHO BECTU JIMHWUW 3MEeKTpo-
nepegay. Yxe cendac npuv [OCTaTOYHO
[OpOoron ansTepHaTUBHOW 3HEpreTuke, si
MMelo B BMAY BETEp U COfHLUE, BbIrOOHO
co3faBaTb NoKarnbHble 3HEepProcucTeMsl,
KoTopble obecneynmBanu Obl OOCTOMHYHO
XW3Hb C KOMEOPTOM ANIA NIOAEN, KOTOpbIE
XVBYT B OTAaneHHbIX pernoHax. Jinbo nc-
Nnonb30BaHWe IoKamnbHbIX 3JHepreTuye-
CKMX CUCTEM Ha COrHeYHbIx BaTtapesix Ha
KaCNUMCKMX CTaHUMAX. OTO e BbIFOAHO,
NoTOMY YTO AM3erb U Yronb BO3UTb Tyda
poporo», — otmetun B.LUkonbHuk Ha VI
EBpasuiickom popyme KAZENERGY.

Nomad
10 okTA6ps
lNMepBoOe mecTo No AOOLIYE ypaHa
B Mupe

KasaxctaH ygepxvBaer nepsoe MecTo
no Aobbiye ypaHa B mupe. Tak, B mpo-
LUIIOM rogy cTpaHa gobbina ypaHa B 06be-
Me 21 317 ToHH. Mo cnoBam 3amecTutens
AVpeKTopa aHanMTN4YeCcKoro AenapTaMeH-
Ta koMmnaHum «Anbnapu» [.>KenaHHoBow,
no 3anacam ypaHa KasaxctaH 3aHumaet
BTOpPOE MECTO B MUpE.

Tengrinews.kz

16 okTA6Ops
Pa3melleHne 6aHka sgepHOro
Tonnuea B KasaxctaHe
He HeceT 3KOoyrpo3bl

Hwvkakon akonornyeckon yrpossl npwu
pasmMelleHun MexagyHapogHoro 6aHka
sagepHoro Tonnuea B KasaxctaHe Her, 3a-
Bepun rmasa MW E.Nppucos, otBevas
Ha BOMPOCblI CEHATOPOB B XO4e MpaBu-
TenbCcTBeHHoro 4yaca. Ewe B 2009 rogy
KasaxctaH BbICTYyNnUN C WHULMATUBON
pa3mMecTUTb Ha CBOEW TeppuTopuu noAa
armpon MAFATS mexayHapoaHbli GaHk
agepHoro tonnuea. baHk npegycmarpu-
BaeT XpaHeHne HM3KooboralleHHOro ypa-
Ha Ans Npou3BOACTBa TOMMMBHBLIX are-
meHToB Anst ASC B razoobpasHou hopme,
He npeacTaBnsloWen pagvauuoHHON
ONacHOCTW.

HA Hoeocmu
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CHRONICLE

9th October
Power grids in distant regions
Chairman of the Board JSC NAC
Kazatomprom Vladimir Shkolnik made
a proposal to create local solar grids in
distant regions of Kazakhstan and at
the Caspian stations. «We have huge
territories, a small population and a lot of
areas unfavourable to wire up the power
lines. It is profitable to create the local
power grids which would provide a decent
life for the people who live in remote areas
even now at an expensive alternative
energy | mean the wind and the sun or to
use local energy systems based on solar
panels at the Caspian stations. It’s efficient
because of expensive diesel and coal
delivery therex»- said Vladimir Shkolnik at
the VIII Eurasian Forum KAZENERGY.

Nomad

10th October
First in global
uranium mining
Kazakhstan holds the first place for
uranium mining in the world. For example,
last year the country produced uranium in
the amount of 21,317 tons. Kazakhstan
ranks second in uranium reserves in the
world as explained by D.Zhelannova,
Deputy Director of analytical department,
Alpari Company.
Tengrinews.kz

16th October
Nuclear Fuel Bank
in Kazakhstan doesn’t
threaten the environment

There is no environmental hazard in
case of storing the International Nuclear
Fuel Bank in Kazakhstan assured
Ye.ldrisov, the Minister of the Ministry
of Foreign Affairs answering senators’
questions during the government hour.
In 2009, Kazakhstan has taken the
initiative to place on its territory the
International nuclear fuel bank under the
auspices of the IAEA. The Bank provides
for depositing low-enriched uranium
to produce unhazardous gaseous fuel
elements for nuclear power plants.

News agency




B¥¥ CTUNEHONWATTAPbBIMEH

2013  XbInFbl  KblpkynekTiH  20-24  kyHoepi
apanbifblHOa KypamblHOA SNIEMHIH Typni engepiHeH
30 agam Gap BY¥ ctunengmaTTapbiHbiH Aernerauu-
sacbl KasakctaHga 6ongpl. CanapablH MakcaTtbl —
Kapycbi3gaHy >kKaHe arnnawm Kblpbin XOATbIH Kapyabl
Tapantnay canacbliHgafbl enimisgiH, 6ctamanapbl
XOHe XeTICTIKTepiMeH >XakblHHaH TaHbICy. ATanmblLl
BargapnamaHblH, Herisi coHay 1978 Xbinbl KanaHfaH.
CopaH 6epi on enemMHiH 25 eniHeH LWbIKKaH »xac auno-
MaTTap YLWiH Kapycbi34aHy >XaHe Kapy TapatnaygblH
MaHbI3abl MacenenepiH KaMTy OTbIPbIN Xblf1 CalbIH ic-
Lwapa eTkKi3in kenegai.

9-10 anTta 6owbl aTanMbiL ic-L1apa KaTbiCyLblfapsbl
MeH ynbiMaacTbipywbinapbl Fepmanus, Keitan, Lsen-
uapwus, XXanoHus cusikTel 6acka ga engepai apanan,
MATATO, HApgponblk CblHaKTapFa >arnnaw TbIAbIM
cany Typanbl Kenicim >eHiHgeri ynbiM, XUMUAMbIK
Kapyfa TbIMbIM Carny XXeHiHAeri yibiM cusakTbl 6acka aa
Xanblkaparnblk yibimgapaa 6onagbi.

2013 xbinbl bargapnama kateicyLwbinapsl KasakcTtaH
Pecnybnukacbl CbIpTKbl iCTEP MUHUCTPAITiHIH aHe KP
MHaycTpus XaHe aHa TexHonornanap MUHUCTPIIIriHIH
Gipnece konpaybiMeH anfaw pet enimisge 6o-
nein  kanTTbl. KypyaToB KanacblHga CcTuneHguar-
Tap ¥NTTblK SAPONbIK opTanblK Kbi3MeTiMeH, Cemen
CblHaK anaHplHOaFbl SAPOSbIK ChiHAKTap TapuXbi-
MeH, coHan-aK aaponbIK Kapycbl3gaHy yaepiciHaeri
KasakcTaHHbIH yneciMeH oHe Oyn canagafbl XXaHa
bactamanapbiMeH TaHbICTbl. COHaH COH OypbIHFbI
Cemen cblHaK anaHpl aymafblHa TeXHUKanblK Typ
YMbIMOACTbIPbLIIAbI.

AcTtaHaga ctuneHgmatTap KasakcTtaHHbiH S4ponblK
KoFambl ekingepiMmeH ke3gecTi. ApHalbl xacanfaH 6a-
SAHOAaMaHbl TbiHAAaFaH KOHaKTap 04aH api kapycbl3gaHy
XeHe Kapy TapartnaygblH  e3ekTi  Macenenepi
TeHiperinge nikip anmacTbl.

XKac gunnomatTtap enimisge Kapy TapartnayiblH,
AamyblHa, Oyn canagafbl A3nst mMemnekeTTepiMeH

bIHTbIMaKTacTbIKka, KasakcTaHoa aToM 3HepreTMkachiH
epKkeHaeTyaiH bonawarbiHa aca yNKeH Kbl3bIFyLUbINbIK
TaHbITTbl. XKannanm Kapycbl3gaHyablH €H MaHbI3abl
MacenenepiH wewyneri KasakcTaHHbIH,  CbliHOAp-
nbl peni atan kepceTingi. bapiHeH OypbIH, enimi3ain
Anponblk Kapydbl Tapatnay Typanbl Kenicimgi icke
acblpygarbl xoHe Kenicimagi 6akpinay mexaHuami —
ATOM SHeprusicbl XeHiHAeri xanblkaparnblk areHTTiK
Keningiri XXyneciHiH Tmimainiri MeH ceHiMAainiriH apTTbl-
py Macenenepingeri 6enceHgi ycTaHbiMbl anTbinabl.
Tankbinay 6GapbicbiHAa Kapycbl3gaHy yaepiciHaeri
KasakcTaHHbIH MaHbI34bl peni anpblkwa atan eTinin,
Xarnnam Kblpbin XOATbIH Kapydbl Tapatnay pexXuMiH
HblFanTy OoOMbIHWA eniMi3aiH, yCTaHbIMbiHA Koraay
oinagipingi.

CopaaH KewiH KoHaKTap YLUiH apHawnbl «Astana Solar»
XKLC-HiH doToanekTpni Mogynbaep WhbifapaTbiH 3a-
YbITbIHA TEXHWUKanNbIK Typ Xacangbl.

— bBapnblk KaTbicywbinap, acipece ocbl canap-
Obl  yMbiMaacTbipywbinap atblHaH 6i3re ©GepinreH
aknapattap YWiH anfbic anWTambl3, - geni BYY
KapycblsgaHy >xeHiHOeri KeHceciHiH afa odumuepi,
BarnapnamaHbiH ynnecTtipywici K.Bavr. — Byn 6isre
Ken >kamapl apa agamgapAblH KaTbICybIHCbI3-aK
Tikenen gepekkesgepaeH Ginyre, cenTin,  cisgepain,
KapbICbI3A4aHy >XaHe >Kannamn Kblpbln XO0ATbIH Kapyabl
TapaTnay canacblHOafbl KEeTICTIKTEpIiHi3 Typanbl
acepnepiMisgi  KanblinTacTbipyra Ken MYMKIHAIK
Oepai. Engin sgponbik canacbiHaa sMenaepain kenTiri
Oe anpblklwa acepre 6enegi. byn canara snengepaid
a3 KeneTiHairi — kasipri yakblTTblH 6enrini npobne-
mMacbl. Ep-azamattapbl 6acbimgay canaga TabbICTbl
anenaepain, XKypyi XeTKiHweK OyblHHbIH apacbiHaH
onapfa ykcayfa TbipbICyLUbiniap KatapblH kebenteq,i.
KasakctaH anfa Kkapanm [Jamy >XoHe XaHXaKTbl
bIHTbIMAKTaCTbIK OpHATY YLLUIH XeTKiNiKTi aneyeTtke ue.

MapuHa AmroKuHa,

KK

BCTPEYA AOK
CO CTUNMEHANATAMUA
OOH

NUCLEAR SOCIETY OF
KAZAKHSTAN MEETING
WITH UN SCHOLARS

1= L

Opranu3sayus Ofbegurenibix Hayud

C 20 no 24 ceHTs6ps 2013 roga, B KazaxcrtaH npu-
obina generaumsa ctuneHgunatos OOH B coctase 30
YenoBeK U3 pasHbix cTpaH. Llenblo ux npuesga cra-
NO 03HaKOMMEHME C UHULMaTUBAMWN U JOCTUXKEHNAMUN
HaLlen CTpaHbl B 06nacTy pasopyXeHnsa n Hepacnpo-
CTPaHEHUSI OPY>KMUSI MAacCOBOr0 yHMYTOXeHus. Cama
Mporpamma Gbina ocHoBaHa ewwe B 1978 rogy. C Tex
nop, OHa NPOBOAMTCS €XXErogHoO AN MofodbIx AUMo-
MaToB M3 25 CTpaH Mupa, OXBaTbiBasi CaMble akTyarnb-
Hble BOMPOCHI pa3opyXeHUs1 1 HepacrnpoCTPaHEHUS.

B TeueHne 9-10 Hemenb cnywaTtenu u opraHusa-
TOpbl 9TOMO  Me- e :
ponpuaTus no- ==
celwjalT pasHble §
ctpaHbl  (lepma-
Husa, Kntan, LLisen-
uapud, AnoHus n .
Op.) N pasnuyHble
MeXayHapoaHble
opraHusauuu, Ta-
ke kak MATATO,
OpraHusaumss no
[oroBopy o Bce-
obbemnioLlem 3a-
npeLleHnn sgep-
HbIX UCMbITAHUN,
OpraHusaumss no
3anpeLueHmtio Xu-
muyeckoro  Opy-
XUA N T.0.

B atom roay |
npu COOEnCTBMN -
MwuHucTepcTBa MHOCTpaHHbIX gen PK coBmecTHO c
MuHUCTEPCTBOM MHAYCTPUN N HOBbIX TexHonornn PK
YYaCTHUKM BrepBble NobbiBanv B Hallen ctpaHe. B
r. KypuyatoB ctmneHamatbl 03HAaKOMUINCL C AeATenNb-
HocTblo HaumoHanbHoro sgepHoro ueHtpa PK, ucto-
puen sgepHbix ncnbitaHum Ha CUlMe, a Takke ¢ Bkna-
noMm KasaxcTtaHa B MpoLecc S4ePHOro pasopyXeHus u
HOBbIMU MHMLMATUBAMW B 3TOMN obnacTtu. 3aTem Obln
OpraHn3oBaH TEXHUYECKUI Typ Ha TeppUToputo bbIB-
wero CemmnanaTUHCKOro UCMbITaTENbHOrO NOMMroHa.

B AcTaHe cTuneHgmatbl BCTPETUNUCH C NpeacTaBu-
Tenamu AgepHoro obuectBa KasaxctaHa. 3acnyluaB
[OKIagbl, y4aCTHUKM pa3BEePHYN AUCKYCCUIO MO aKTy-
arnbHbIM BOMPOCaM pasopyKeHUS U HepacnpocTpaHe-
HUA.
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The mission including 30 UN scholars from different
countries visited Kazakhstan from 20 to 24 September
2013. The object of their visit was to familiarize with
the initiatives and achievements of our country in the
field of disarmament and non-proliferation of weapons
of mass destruction. The program was founded
in 1978. Since then it has been held annually for
young diplomats from 25 countries covering the most
pressing issues of disarmament and non-proliferation.

Within 9-10 weeks observers and organizers of this
event are visiting different countries (China, Germany,

Switzerland, Japan, etc.) and various international
organizations such as IAEA, Organization for the
Comprehensive Nuclear Test Ban Treaty, Organization
for the Prohibition of Chemical Weapons and etc.

Supported by the Ministry of Foreign Affairs and
the Ministry of Industry and New Technologies
of Kazakhstan this is the first visit of participants
to our country. In Kurchatov scholars acquainted
with activities of the National Nuclear Center of the
Republic of Kazakhstan; got wise to Semipalatinsk
Test Site history and contribution of Kazakhstan to the
process of nuclear disarmament and new initiatives in
this area. Additionally technical tour was organized to
the territory of the former Semipalatinsk Test Site.

In Astana representatives of Nuclear Society of




Monogble aunnomMaTbl X1BO MHTEPECOBaNUCL pas-
BUTUEM HepacnpocTpaHeHus B PK, coTpyaHuyecTsy ¢
as3naTCKMMK CTpaHaMu Mo yKas3aHHOW Teme, Nnepcrnek-
TMBaMM pa3BUTUS aTOMHON aHepreTukn B KazaxcTtaHe.
Bbina oTMeveHa KOHCTpYKTMBHasA ponb KasaxctaHa B
peLleHnN KapAanHarnbHbIX BONPOCOB BCEOObEMITIOLLE-
ro pasopyxenus. [Npexae Bcero, Bblaensnacb akTuB-
Hasi No31LUKs CTpaHbl B paMkax peanusauum [lorosopa
O HEPaCNPOCTPaHEHMM SOEPHOIO OPYXKMsl, B BOMpocax
NoBbILEHNS 3PDEKTUBHOCTN U HAOEXKHOCTU Ero KOH-
TPONbLHOIrO MexaHn3Ma — CUCTEMbI rapaHTuii Mexay-
HapoOHOro areHTCTBa No aToOMHOW 3Heprun. B xope
obcyxaeHnss ocobo nogyvepkmBanacb BaKHasd pPosib
PK B npouec-
ce pasopyxe-
HWs,  Bblpa-
Xanacb noa-
Aepxka  ee
nosuummM  no
YKpenneHuio
pexuma  He-

pacnpocTpaHeHus opYyXus
MacCCOBOMO YHUYTOXEHMS.
3atem ans rocten Gbin op-
raHM30BaH TEXHUYECKUN Typ
Ha HoBbI 3aBog, TOO «Astana
Solary, Bbinyckawowmi ¢oTo-
3MNeKTpU4ecKme Mogynu.

«OT MMeHn Bcex y4acTHu-
KOB, U B OCOGEHHOCTM OT Op-
raHM3aTopoB 3TON MOE3OKM,
XOTUM nobnarogaputb Bac 3a
npegocTaBreHHy nHdopma-
umo, - ckasan K.Badr, crap-
wnn ocoumuep Odumca no paso-
pyxeHnto OOH, koopauHaTtop
Mporpammel. - 3TO Aano Ham
YHUKanbHY0 BO3MOXHOCTb y3HaTb 060 BCceM 13 nep-
BbIX PyK 1 coopMmnpoBaTh, Taknm obpasom, Bnevatne-
HMEe O AOCTWXKEHUNAX BaLLEN CTpaHbl B 06nactu paso-
PY>XEHUSA M HEpPacnpOCTPaHEHUSI OPYXXMUS MaCCOBOrO
yHUYTOXEHMSA. OCOBEHHO BMeYaTNUIO KOMUYECTBO
JKEHLUMH, paboTarwux B SAEpHON OoTpacnu Ballen
CTpaHbl. JeduumTt XKeHWwmH B AaHHON cdepe — us-
BECTHas nNpobrnema HblHELIHEro BpEMEHW. YCNneLlHble
XEHLWMNHbI B MPEUMYLLECTBEHHO MYXXCKOW OTpacnu
SBNSAIOTCA MPUMEPOM AN nogpakaHusi, MOAensiMu
ycnexa Ans Monogoro nokoneHus. Y KasaxctaHa ectb
OrPOMHbI NOTEHLUMan Ans pasBuUTUsS U OanbHEeNLIEro
BCECTOPOHHErO COTPYQHUYECTBAY.

MapuHa AmroKuHa,
0K

Kazakhstan welcomed UN scholars. Having heard
presentations the participants shared opinions in
regard to urgent issues of disarmament and non-
proliferation.

Young diplomats were keenly interested in the
development of non-proliferation in Kazakhstan,
cooperation with Asian countries in this area and
outlooks in nuclear power development in Kazakhstan.
The meaningful role of Kazakhstan was also noted
in addressing fundamental issues of comprehensive
disarmament. First of all an active position of our
country was emphasized in the framework of the
Treaty on the Non-Proliferation of Nuclear Weapons,
in improving the efficiency and reliability of its control
mechanism — IAEA safeguards system. Speakers
brought into focus an important role of Kazakhstan
in disarmament, expressed support for its position to
strengthen the non-proliferation regime.

The guests made a technical tour to newly-
established Astana Solar LLP Plant producing
photovoltaic modules.
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«On behalf of all participants, and in particular from
the trip organizers we want to thank you for infor-
mation provided, - K.Vang said, Program Coordinator,
senior officer of the UN Disarmament Dept. - We've
had a chance to get first-hand knowledge and
imagine achievements of your country in the field of
disarmament and non-proliferation. We are particularly
impressed with a great number of women working in
the nuclear industry of your country. Lack of women
in this area is a well-known problem. Successful
women in predominantly male industry are examples
to follow and career samples for junior generation.
Kazakhstan has a huge potential for frther well-
rounded development and cooperation».

Marina Atyukina,
NSK

XPOHUKA

17 Ka3aH
Cameco [Jupektopnap
KeHeciMeH ke3aecy

Kesgecyre  kasakcTangblk  TapanTbl
«KasatomeHepkacin» ¥AK» AK Backapma
Teparachbl B. LLkonbHWK, KaHaganbIK XakTbl
Cameco KopnopauusCbiHbiH  Teparachl
Henn MakMwunaH meH Bac ATkapyLubl au-
pektop Tum luuenb Gactan kengi. Byn
TonblK Kypamaarbl Cameco [OupekTtopnap
KEHECIiHIH, KasaKkcTaHfa >xacafaH anfalukbl
canapbl 6ongpl.

Kyat yHemaey macenenepi xoHe Oyn
barbiTTarbl  «KasaTtomeHepkacin»  ¥AK»
AK aTkapbin XaTkaH >XyMbICTap KOHaK-
Tapga YAKEH  KbI3biFYLbIbIK — TyAbIp-
Obl. B. LLKkonbHuK KasakctaHaarbl
XaHapTblnaTtblH ~ 3HepreTMka  GOWbIH-
Wwa >aHa >obanapmMeH TaHbICTbIpAbI.
Cameco KoprnopauusiCbiHbIH, canapToobl
AcTtaHapgarbl (oTOBOMbTanKanbIk MOAYb-
[OEep WhbiFapaTbiH 3aybITThl apanagbi.

«KazamomeHepkacin» ¥YAK

21 KasaH
AHTUsAgponbiK 6actamanap
Ka3akcTaHHbIH Npe3naeHTiHiH

Ycrimisgeri xbingbiH, 18-19 kasaH KkyH-
Oepi «AaponblK Kapycbi3 anem: aaponblk
Kapycbl3gaHy Mblcangapbl» TakblpblobiMeH
XenbCUHKMAE 6TKEH Xanblkaparblk KOHrpe-
cTe KasakcTaHHbIH SAPOMbIK KapyCbi3AaHy
Tapuxbl xoHe Enbacbl H.HasapbaeBTbiH
«ATOM» >xobacblH KamTbifaH Kasipri 3a-
MaHfbl aHTUSAponblK Gactamanapbl Ta-
HbICTbIpbINAbl.  KoHrpecTi  Benbitwinik
YLWiH Xanbikapanslk 6topockl «PMHNSHAWSA
Jopirepnepi aneyMmeTTiK KayankepLuinik
YWiH» yWbiMbiMeH 6Gipre XoHe «Bnem
Aepirepnepi SAponbIK CofbiCTbl 6onabip-
May YLUiH» Xarnblkapanblk KO3fanbiCbIHbIH
KongaybIMeH yribiMAacTbIpAbl.

Eki KyHre cosbinifaH KOHrpecc >KyMbICbl
GapbicbiHAa AOpPONbIK  KAPYCbI3  anemM
KYPyOblH OpTak MakcaTblHa >akblHAaTy
YWiH XanblkapanblK  KaybIMOACTbIKTbIH,
anparbl bIKTUMarn ic-opeKkeTTepiH 3epTTe-
yre 6aca Ha3ap ayaapbingsi.

Nomad

23 KasaH
XKypTwbinbIK Kongay KepceTTi

Con «YM3» pereH AO npupogoox-
paHHbIX  ic-LlapacblHblH,  OCMNapbIHbIH,
XobacblHblH, capabbiHa 2014 xbinFa
apHaynbl KoFamaplK TbiHOAYObIH,
KOpbITbIHABICHI.  KoFamablk  ThiHAAYAbIH,
)aca TaKbIpbiMn - 3KOMNOrMUAsbIK KOAEKCTIH,
TanabblHa OereH eTTi.

Typanbl xaca XyMbIC MapAbIMAbINbIK
aHa, He AO «YM3» cribara apa ©ckemeH
GapnblK MHOYCTPUSAMbIK KSCINOPbLIH coma
weirapbiHael mMeHee 0,1 % xoHe 3a-
ybIT blKNan Ha apa Kanafbl SKOMOrUsinbIK
)KaFaaw LWETKi a3 anT Kern.

«YM3» AK

XPOHUKA

17 okTA0Ops
Bctpeuya c CoBeTom
AvpekTopoB Cameco

KasaxcTaHckyto CTOpOHy BO3rnaswun
Mpencepatens [MpaBneHna AO «HAK
«Kasatomnpom» B.LLIKonbHWUK, kaHaacKyto
— lMNpeacepatens kopnopaumn Cameco
Henn MakMwnaH n masHbim WcnomHu-
TenbHbI Avpektop Tum [vuenb. 370
nepebI BU3UT nomnHoro coctasa CoeeTa
avpektopoB Cameco B KadaxcTaH.

B xopge BcTpeun, GombLION WHTEpeC
Cameco BbI3BanM BOMPOCbI 3Heprocbe-
pexeHns n pabora AO «HAK «Kasatom-
npom» B 3TON obnactu. B cBA3n ¢ yewm,
B.LLKonNbHMK MpoBen npeseHTauutio npo-
€KTOB N0 BO30OHOBNAEMOW 3HEPreTmke B
Pecnybnuke KasaxctaH, a Takke genera-
uuns koprnopauun Cameco nocetuna npo-
M3BOACTBO (HOTOBONbTaMYECKMX MOZyrnen
B I. AcTaHe.

HAK «Kazamomnpom»

21 okTA6pA
AHTUAOAEpHble UHULUATUBBI
Mpe3uageHTa KaszaxctaHa

18-19 okTa6psa B XenbCUHKN Ha MeXay-
HapOOHOM KoHrpecce Ha Temy «besb-
agepHein  nyTb:  [pumepbl  saepHOro
pasopyXeHusi»  ObinM  nNpencTaBrneHbl
— nCTOpUSA aaepHoro pasopyxeHus Ka-
3axcTaHa U COBPEMEHHbIE aHTUSAEPHbIE
nHuumatuesbl NpesmaeHta H.Ha3zapbaesa,
Bkntoyas MNMpoekt «ATOM». KoHrpecc 6bin
opraHu3oBaH MexayHapoaHbiM 6iopo 3a
MUP COBMECTHO C OpraHu3auven «Bpauu
DUHNAHAMM 33 coLManbHY0 OTBETCTBEH-
HOCTb» NPV NOAAEPXKKE MEXAYHAPOOHOro
ABwxeHus «Bpaum mupa 3a npegoTepa-
LLieHVe SOepHON BONHbI».

B xope pAByxgHeBHOMW paboTbl KOH-
rpecca akueHT Obin coenaH Ha usyde-
HUM JanbHENLNX BO3MOXHbLIX OENACTBUI
MEeXOyHapoaHOro coobLliecTBa B LEensx
npubnumxeHuns K obLLel Lenu NoCTPoeHUs!
Mupa 6e3 SAepHOro opyXxus.

Nomad

23 okTs6pA
O6LuecTBeHHOCTb oa06puna

OT0 wuTOr OBLECTBEHHBLIX CryLIaHUN,
NMOCBSALLEHHbIX  OBCY>XOEHUI0  npoekTa
lMnaHa npvpoaoOXpaHHbIX MEepPOonpUATUR
AO «YM3» Ha 2014 roga. NpoBeneHue 06-
LLIECTBEHHbIX CIyLUaHWI NPOLLMIO Ha TemMy
— TpeboBaHne OKONMorM4YecKoro Kogekca.

O pesynsrtatMBHOCTM MPOBOAVMON pa-
60Tbl roBopuT TO, 4To Aonsa AO «YM3» B
CYMMapHbIX BbIGpocax BCEX NPOMbILLIEH-
HbIX npeanpusaTui  YcTb-KameHoropcka
coctaBngetr meHee 0,1 % u BnusHWe 3a-
BOAA Ha 3KONMOrMYecKyt cutyauuio B ro-
poae KpavHe He3HaAYUTENbHO.

AO «YM3»
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17th October
NAC Kazatomprom JSC met with
Cameco’s Board of Directors

Kazakhstan party headed by
V.Shkolnik, the Chairman of the Board
of KazAtomProm National Nuclear
Company welcome delegation from
Canada’s Cameco Company headed by
President Neil McMillan and Tim Gitzel,
Chief Executive Director. This is the first
visit of the full Cameco Board of Directors
in Kazakhstan.

Energy conservation and related
activity of KazAtomProm arouse much
interest by Cameco. V. Shkolnik made
presentation of renewable energy projects
in the Republic of Kazakhstan, Canadian
delegation visited photovoltaic module
plant in Astana.

KazAtomProm

21st October
Antinuclear initiatives of the President
of the Republic of Kazakhstan

HELSINKI, Oct. 18-19. Republic’s
history of nuclear disarmament and
modern  anti-nuclear initiatives  of
President Nazarbayev including ATOM
Project were presented at the international
congress titled «Nuclear Exits: Countries
Foregoing the Nuclear Option». The event
was organized by the International Peace
Bureau in cooperation with the Physicians
for Social Responsibility Finland and
International Physicians for the Prevention
of Nuclear War (IPPNW).

During the two-day Congress, emphasis
was placed on the study of possible further
action by the international community in
order to bring to the overall goal of a world
without nuclear weapons.

Nomad

23rd October
Community gave assent to a plan

This is the result of public hearings on
the draft conservation management plan
«UMP» JSC in year 2014. Public hearings
took place on-demand environmental
code.

On the impact of the work said that
the UMP JSC share in total emissions
of all industrial establishments of Ust-
Kamenogorsk is less than 0.1 % and
the effect of the plant on the ecological
situation in the city was minimal.

UMP JSC




TO3FAH TEXHOJNOINANDbIK
XABObIKTAPObIH XAHA ©MIPI

«OMNMMAK» XKLWC e3iHiH eHaipicTik kbiameTiH 2008
XKbISbl IHKYIbIK )XaHEe MbIHKYAbIK KEHAI KOKKMEKTEPIHEH
anbiHFaH eHiMai epiTiHginepai (Cl-ra 6an KonblpTNak)
eHOeyneH OactaraH. backa keHiwTepaeri CuAKTbI
Gisge Oe xabpgblkTapabl Kacayfa KongaHblfbiHATbIH
Heri3ri matepuan 12X18H10T 6onat (keHe onapablH
ykcactapbl) 6onbin Tabbinagbl, coHpan-ak COK xaHe
KW GenwekTepiH xacay YLWiH KypaMblHAa MONMbaeHi
Oap 6GonatTtap nanganaHbiiagbl — O XUMUSITbIK
TOTbIFyFa Te3iMAINIKTI apTTbipagbl. CoHbiMeH Oipre
TeMipiH OoHeKeprnepreH Xepi >xaHe [sHekepney
KYMbICTapbl Ke3iHAe TepMuKanblK biknarnfa ypblHFaH
OHbIH, arvHanacbl fa TOTbIFy bIKNanbiHa Te3iMAinik
TYPFbICbIHAH Ocan caHanaTtbiHbl Gapluara 6enrini.

Tarbl Oip anTa KeTepnik XXOWT, KEHEC 3aMaHblH-
Ja XoHe Kasip LWbifapbinFaH GonatTbiH Genrini Gip
Mapkanapbl usMkanblk XeHe nanganaHy cunat-
TamanapbiMeH ge aublpmawbinblk eteqi. KeHec
KesiHOe KypblTFaH KeHiwTepaeri xxababiktap 6encenai
ToTbiKThIpFbIWTapbl  (C1  xeHe ©Gackanap) 6ap
TEXHOMNOIMMANbIK epiTiHOINEepMEH XXYMbIC iICTENTiHAIrHe
kapamactaH MiHCI3 KbI3MeT aTkapyda, an Kasipri
3amaHfbl bonattapgaH KymbiiFaH xababikTap »Kannbl
onau gen anTy KublH.

Cipa, kenTereH KeHiluTep 63 Kbl3METTEepiH «Xxnop-
nbl  dopmagarbl»  WanblpnapgaH GactafaH  60-
nap, Oyn KyKipT KbIWKbIfbl XOHE aMMMUaKkTbl Cenu-
Tpa epiTiHainepiH (cupek Xarganga asoT KblILKbIbI
HerigiHgeri ybI3gakTbl) KongaHa OTbIpbin  eTKi3yre
TbIpbICKaH aCi3aeHaipyre kapamacTaH kabablkTapabiH
FYMbIPbIH Y3apTyFa OH biKknanblH TUri30ereHi aHbIK.

2011 xbingaH 6GacTtan keHOey KyMbICTapbiH
(HerigiHeH [O8HeKkepney >XYMbICTapbl) XYpridy YLUiH
TexHonormsnblk xabgpiktapabl (kebiHe CHK konow-
HanapblH) Xui ToKTaTyFa Maxoyp 6onabik. benrini ce-
6enTepMeH KONOHHaHbIH TOMEHT KOHYCTbIK Genueri
To3yfa BapblHwa 6enimairiH 6ankaTThbl.

CoHbIMeH kaTap, kenTereH KeHilutep cusiktol 6i3 ae
KOMNoHHanapablH, NonmMMmepni KopfaHbICbIH >XacayablH
)KaHa oJicTepi MeH MaTepuangapblH i3gen 6actagpblk
XoHe con i3geHicTepaiH apkacblHAa XeHaey apanblk
KeseH MeH >xabablkTapablH, 60C Typbin Kany yakbiTbiH
y3apTTbiK. KabablkTapabl Kantay YWiH XUMUANbIK
KypaMbl eHiHeH op Typni MaTtepuwangap (nonuy-
peTaH, anokcuAaTi wanblp HerisiHgeri xaby (PJIK-2)
T.6.) KonaaHbINgpl. Bi3aiH kacinopbiHHBIH XaHe Gacka
Ja KeHiwTepaiH Toxipubeci kepceTkeHaewn, 6yn
abynapablHHaKTbIXXYMbICiCTEY Mep3iMikenemecekeH
(cvpekxarganga 6ip keingaH acagpl). >KabaplkrapabiH
YCTiHr KabaTblH Kopfayabl kamTamacbld eTyre 6yn
XabynapgblH kabinetcisairiniv, 6acTtel cebentepi —
acipece TOT bGacnaiTblH GonatTapgarbl anresvsiHbiH
TemMeHgiri. XKababikTapabl apHavbl a3ipney (KymmeH

copfranaTtbif X8He YHTaKneH copfanaTtbin eHaey),
anTapnbiKTan HaTwxke 6epmenai, an xabyabiH Gip xepi
3akbiMgaHca 6onabl, Gapnblk kabyabl KONMOHHaHbIH
YCTiHEH TacbIn-Terinep NOHUTTEP «XKyrbINy Tactangbl.
TerinreH WMOHUTTEP ocepiHEeH YrineTiH MexaHWKanblk
TO3ynap Aa Herisri dpaktoprnapablH, 6ipi peTiHae e3iHiH
Kepi blknanblH Turizeqi. »KabablKTbliH, CcanTaH LUbIFY,
COHbIH, HOTMXECIHAE »ocnapaaH Tbic 60C TypbIn Kany
npobrnemanapbl a 6TKEH caiiblH yrFasa 6epegi.

OnemMaik HapblKTafbl ypaHHblH, TemMeH 6Garacol
Gi3aiH KecinopbliHFa ayblp 3apaabbliH Turisgi. ¥oanol
KapXbl TanwbibIfbl  XafganbiHOa KYMbIC  iCTey,
Kypoeni canbiMgapablH kebiHeH 6ac TapThbin, Tek
eTe KaXeTTepiH Kanablpy — OCbiHbIH 6api Ae KeHil
XYMBbICbIH Xafgan XakcapraHfa AeliH KanbInTbl ycTan
Typyfa 6arbiTTanfaH. 2012 xbinbl XbiibiHa 1000 TOH-
Ha ypaH eHAipeTiH )XofFapbl eHAIPICTIK KyaTKa WbIFyabIH
CoTi TYyCTi. ©HimMAi KomblpTnakTarbl ypaH KypamblH
GenrinemecteH eHAIPICTIK >kocnapabl OpbiHAAYAbIH
OipoeH OGip xomnbl — copbumsanblk XabablKTapablH
KYMbICbIH )XOocnapaarblaaH Tbic 60c Typrbi3bai, Gaprbik
MYMKiHOIK weriHaoe navganaHy. CHK 9 konoHHacbIH-
Aarbl eHiMai epiTiHainepai eHaeydiH Oip caraTTafbl
eHimainiri 3000 m%/carat. To3faH xxabablkTapabl anmac-
ThIpyFa KapXbl XXOKTbIfbIHAH OapblHWa a3 KapXbl ca-
nbin, Konga 6apbIMeH XyMbIC icTeyre Typa Kengi.

CoHpa 6i3ge xxabaplktapabl (atan antkaHaa CHK-M
KonoHanapbiHAa) LWbIHbINAACTUKTI xabynapabl nan-
AanaHy naescol TybliHAaAbl. OpuHe, Oyn TexHonorns-
Hbl Hoy-xoy Aeyre kenmenai. KecinopeiHaa 2008 xbin-
AaH 6epi xannbl kenemi 5000 m® 6onaTbiH O6ydepnik
MNP xsaHe BP biabicTapgblH Geceyi napganaHbinbin
kenegi. Matepmnanbl C120 6onatTaH xacanfaH 6yn
blAbICTap LWbIHBINMACTMKTI )XabymMeH kanTanfaH. blabi-
cTapabl nanganaHy 6apbiCbiHAA OHbIH Ocan TycTapbl
aHblkTangbl. Atan anTtkaHga oniap HerisiHeH blabICc
MaTepuangapblHbiH, Typni KeHi KoadduumneHTiHe
ne 6onybliHa GannNaHbICTbl XX8HE blAbICTbI TOMbIFbIMEH
TeHKepyre 6GonmanTbiHAbIFbIHA GannaHbICTbl — Oyn
bIObICTbIH ©3 canMarblHaH KOpFaHbIC KabaTbIHbIH
3aKblMOaHyblHa 9Ken COKTbIpybl MYMKIH. YakbIT eTe
Kene aby matepuansl 6onart cTakaH iWwiHae aaresns
KYLWiHiH ecebiHeH eMec, LUbIHbITAmNLWbLIKTaH XacanfaH
©3iHiH Tipek kaHKacblHbIH ecebiHeH cakTanagpbl. YNKeH
AnameTpaeri xxaHe ynkeH OuikTikTeri KypblnbiMaapaa —
Kenae xabyablH Xannbl canMarbl OHblH, MEXaHUKaIbIK
MbIKTbISIbIFbIHAH acbln KETIiM, aare3ust KyLwTepi XyMbic
iCTEMENTIHAIKTEH KaHka (WbIHBINNACTUKTI Xaby) e3
canmarbl acTbliHOA Kanbin, MexaHuKanblk 3aKbiM anybl
MYMKIH.

AnameTpi Hebapi 3 M, XXyMmbIC GeniriHiH, OumikTiri Wwa-
mMamMeH 8 meTp 6onatbiH CHK-3M KONOHHACLIHbIH XXalbl
mynge Oackawa. XXymbicTapabl 6yn TEXHOMOrMSAHbI

KasakctaH aymarblHOa arnfaw KongaHylibinapabiH
Gipi 6onfaH «Jluk» XKLWC xyprizgi. HbiFantbinFaH
WbIHBITANWBIKTEI  nonuMepni  xabyabl  Kancbipy
XyMbICTapblHa xymcanfaH yakplT CHK 6ip konoHHa-
CblHa ecenTtereHge 7-10 KyHHeH acnagpl.

ManpganaHbiiFaH  MaTepuangap —  WbIHbITE-
CeHiluTep MeH LWbIHbIMaTanap — OTaHOblK XoHe
UMMOPTTLIK  eHJipicTeri  nonumepni  Wwanblpnap

CiHOipinreH TexHonorusnblk enwemaepiHe Kapan an-
macbIn Typaabl. XKabyapblH Kannbl kKanblHAbIFbI 5-7 MM,
COHbIH, ©3iHAE KONMOHHaHbIH KOHYCTbIK GeniriH 6apbiH-
LA KanblH kabaTtneH xankaH ab3an, emTKeHi con Xxep-
nep kebipek ynkenicke ywbipangbl. KypbinmaHbiH,
OBHeKeprneHreH xeprnepi e KocblMWLa Kagaranayobl
KaxeT eTteni, 60C KybicTap Kanmaybl YWiH onap ap-
Haunbl LUNATNIEBKAMEH TericTeneqi.

Ocblnaiila KonoHHa iwiHaeri konoHHa naraa bona-
Obl. CbIpTbl TO3FaH GonaT ctakaH Bykin KypblibIMHbIH
KypcayblH kamTamacbi3 etegi. XKabyablH e3i Tipek
OonaTblH OCbl KacueTi OHbl OypblH KondaHblnFaH
nonumepnik >xabynapgaH avpblkwa etegi. MyHaan
Xarganga agreans Maceneci ekiHLi opblHFa CbipFnabl.
leomeTpuAnbIK ernwemMai caktay KesiHaeri, Xofapbl
KblCbiIMOafbl MyHAAW C3HABMWMTIH, XKYMbICbl OHbl TTHL,
KONoHHanapaaH efayip epekiwenenai.

Kasipri yakbitta 6i3 CHK 3 KonoHHacblH, cakray
bIAbICbIH, TYHObIPY PEeakTopblH XaHe OGakbiniay
cy3beciH xabygbl OiTipaik. Anpafbl KeseHae Tafbl
eki CHK konoHHacblH abyabl >kocnapnan KOoWAablK.
KapXbiHbIH WekTeyniriHeH 6i3 6apblHWa TO3fFaH KOMo-
Hanapabl faHa Ke3ekneH >xabyra maxobypmis. Cewnrin,
XaHa KonoHHanap o0deH TosfaHlla e3 OeTTepiHle
XYMbIC icTeyi MyMKiH, an opaH KewniH 6i3 ocbiHOan
XabymeH >kababiKTapfa ekiHWi emip CblinanMbI3.
TyHFbIW NUNOTTbIK KonoHHa (CHK-3M) Gip >xapbim
XblNgaH apTblK YakbIT MiHCI3 XXoHe XeHaey KepMeCTeH
XyMbic icTeqi. XXababikTapablH, 60C TypbIn KanybIHbIH,
COHOan-aK KOnoHHanapAblH anaTtcbl3 XYMbIC icTey
Mep3iMi MeH KyHblH ecKkepcek, >abyablH (KaHa
XababIKTbIH kKacbiHaa) 6onmalubl FaHa 6arackl o6aeH
eckipin TosfaH xabablKkTapAblH, ©MipiH y3apTbin, Con
apKbInbl KBCIMOPbIHHbBIH, XabablKTapabl aybICTbIpyFa
KOCbIMLLA KapXbl canMacTaH TypakKTbl XXYMbIC iCTeyiH
KamTamacbi3 eTe anagbl gen owunammbld. KeniH
Toxipnbe asgkTanfaHga (aTkapbifiFaH  KYMbICTbIH,
HakTbl Mep3iMmi, ocan TycTapbl, T.T. aHblKTanfaHga)
atanmbll TEXHONOIMsIHbI KOCIMOPbIH KaXXeTiHe Kapaw
bapbiHWa keH kongaHyFa 6onagbl. OfaH  Koca,
HapblKTa anMpblKlla XoeHe MYKUAT Hasap aygapyadbl
Ka)KET eTETIH XaHa TeXHONorusnblk matepnan — Tex-
HollnacT-pynox/FibaRoll nanga 6onagp.

TyniHgen kene, 6yn xabyapl nanganaHyaarbl 6i3ain,
ToXipnbeMia TexXHONOornanblK >KabablkTap Kbl3METIH
y3apTyga ypaH eHgipywi Gacka ga kacinopbliHOap
yWiH nangansl 6onap gereH ongambia.

A. Tumakoes,
OrllNAK

AnepHoe obwecTBo KazaxctaHa

Ne 4 (32) 2013

XPOHUKA
CHRONICLE

28 Ka3aH
«KazaTtomeHepkacin» ¥AK» AK 2013 Xbinfbl
Il TokcaHpafbl KbIBMETiHIH KOPbITbIHALICHI

2013 xbingpiH Il TokcanbiHaa KP 5 762 ToHHa ypaH eHgi-
pingi, 6yn 2012 >bingblH CoMKec KeseHiHaerineH 6 %-rfa Ker.
«KaszatomeHepkaciny YAK» AK eHwinec oHe 6afbiHbIWThI
KecinopblHAapAarbl ynecTepiH koca ecentereHae 3 207 ToHHA
ypaH eHgipai, 0yn 2012 xbinfbl kepceTKilTeH 5 %-Fa apTbik.

«KazamomeHepkacin» ¥YAK

28 oKTA6pA
Utormn pesatenbHoctn AO «HAK «Kasatomnpom»
B lll kBapTane 2013 roga

B Il ksaptane 2013 roga o6beM gob6blum ypaHa B PK cocta-
BUN 5762 TOHH, YTO Ha 6 % BblllE MOKasaTens aHanorM4Horo
nepuoga 2012 roga. AO «HAK «Kasatomnpom», ¢ ydeTom Oonen
y4acTus B JOMEPHUX M 3aBUCUMbIX NPEAnpuUaTUaX, Aobbino 3 207
TOHHbI ypaHa, 4To Ha 5 % Bbiwe nokasatens 2012 ropa.

HAK «Kazamomnpom»

28th October
KazAtomProm takes stock of 3rd quarter 2013

Kazakhstan volumes of uranium extraction make 5 762 tons in
the 3rd quarter 2013 that 6 % higher in comparison with the same
period in 2012. Given the stakes in subsidiaries and affiliates NAC
Kazatomprom JSC has mined 3,207 tons of uranium which is 5 %
higher than in previous year.

KazAtomProm

28 Ka3aH
YpaH eHAipineTiH aymakTbl 3KONOrUANbIK OHaNTY XXOHiHAeri
KofamablK TbiHAaynap

LLiveni keHTiHOE ©TKEH KOFamAablK ThiHAaynapaa «Cemisban-U»
KLU C-HiH WNipken dounuanbiHgarbl 2013-2017 xbingapra apHanfaH
KopLlaraH opTaHbl Kopfay OoMblHLWIA ic-Luapanap >KocnapbiHbIH,
obackl TankblnaHabl. HakTbl anTkaHaa, anpgafbl 6ec Xbinaa
KopLuaFaH opTaHbl KopFay GoMbIHLIA ic-Luapanapfa Xbinbl coma-
cbl 165 670 000 TeHre keneMiHAeri Kap>Kbl KapacTblpbIfIMaK.

Kzvesti.kz

28 oKTA6pA
OOLecTBEHHbIe CIyLUaHUs MO 3KONOrn4yeckom
peabunuTauum TeppuTopmumn [o6bLIYM ypaHa

B nocenke LUnenu B xone o6LLIECTBEHHbIX CryLIaHUA Gbin 06-
CY)XOEH MNaH MEeponpuATUIA MO OXpaHe OKpYKatloLlen cpedbl B
dwunmane Upkonb TOO «Cemunsban-U» Ha 2013-2017 rogbl. OT-
MEYEHO, B YAaCTHOCTM, YTO 3a NATb BGnkanlLmnx feT Ha Meponpusi-
TUSI NO OXPaHe OKpyXatoLlen cpeabl ByaeT HanpaBneHo B 06LLel
cnoxHoctn 165 670 000 TeHre.

Kzvesti.kz

28th October
Public hearings on the environmental
remediation of uranium mining

During the public hearings took place in Shieli settlement the
Irkol LLP Branch of Semizbay-U LLP introduced the Environmental
Action Plan for2013-2017. Itis observed total of 165 670 000 tenge
will be allocated for environment protection measures during next
five years.

Kzvesti.kz




HOBAA XKN3Hb USHOLUEHHOMY
TEXHOJIOTMYECKOMY
OBOPYAOBAHUIO

PyoHnk TOO «AIMAK» Havan CcBOKW Npou3BOA-
CTBEHHYlO aestenbHocTb ewe ¢ 2008 roga, HayaB €
nepepaboTkn NpPoAyKTUBHbLIX PacTBOpoB C VHKyayk-
CKoro 1 MbIHKyAyKCKOrO pyAHbIX rOPU30OHTOB (pacTBo-
pbl 6oratel Cl). Kak n Ha gpyrux pygHuKax, OCHOBHbIM
mMaTtepuanoMm Ans U3rotoeneHuss obopyaoBaHus SAB-
nsetca ctanb 12X18H10T (1 ee aHanorm), a Tak xe
ans narotoBneHns Yactn COK n KM — npumeHsitotes
cTanu monubaeH cogepXxawme — AN yBenu4eHus
CTOMKOCTU K XMMNYECKOW KOPPO3un. Tak xxe obLiens-
BECTHbIM (DAKTOM SABMSIETCA TO, YTO CaMbiM crnabbiM
C TOYKM 3PEHUNSA CTOMKOCTU K BO3OEMNCTBUIO KOPPO3UN
SIBNSIETCA CBAPHOW LUOB, a TakK Xe Onuxanwas 30Ha
BOKPYr LBa — MOABEPXXEHHas TepMUYECKOMY BO3-
AEVCTBUIO BO BPEMS CBapHbIX paborT.

Ctouno 6bl eLle OTMETUTL, YTO OOHU U TE XKE MapKu
cTanen, BbiNyLWEHHbIE B COBETCKOE BPEMSA U cenyac
AOBOMBHO CUMNBHO Pa3HATLCA NO CBOUM, Kak usnye-
CKUM, TaK W 3KCNIyaTauMOHHbIM XapaKTepucTukam.
O6opynoBaHne Ha pydHMKax, MOCTPOEHHbIX B COBET-
ckoe Bpems paboTaroLLee Ha TeX e TEXHOMOrMYEeCKNX
pacTBopax C TEMU e aKTUBHbIMU okucnutensamm (C1
n Oop.), skcnnyaTtupyercsa 6e3 HapekaHu, B TO BPEMS,
Kak obopyaoBaHue, BbINOITHEHHOE M3 COBPEMEHHbIX
cTarien TOM XXe Mapkum Begetcs cebs He nyywmm o6-
pasom.

HaBepHOe MHOrMe pyaHWKM HayMHanu CBOK Ae-
ATENbHOCTb Ha CMOMax HaxoAAWMXCH B «XFIOPHOM
dopme», YTO TakK Xe He NONOXuTernbHbiIM 06pa3om
OTPa3nrocb Ha [ONroBEYHOCTN 0OOopyaoBaHUA He
CMOTPSA Ha Ty MaccuBauumio, KOTOPYH BCEe MblTanuchb
NPOBOANTb MCMONb3ysi PaCTBOPbl CEPHOWM KUCNOTbI U
aMMMaYHOM CenuTphbl (B peakmnx cryyasx ncrnonb3osa-
HWe MernaH»xa Ha OCHOBE a30THOW KUCIOTbI).

C 2011 roga Bce 4alle M Yalle Ham NpUXoamrochb
OCTaHaBnMBaTb TexHorormdyeckoe obopygoBaHue
(yawe Bcero komnoHHbl CHK), onsi npoBegeHus pe-
MOHTHbIX (B OCHOBHOM CBapHbIX) pabot. 1o n3BecT-
HbIM Mpu4MHamMm Hambonee NoABepXeHa M3HOCY HUX-
HSIS1 KOHYCHas YacTb KOMOHbI.

B T0 e Bpems, Kak n 60MNbLMHCTBO PYAHMKOB, Mbl
Hayanu uckatb cnocobbl M Martepuanbl, nonumep-
HOW 3aLMTbl KOMOHH, YBENIMYNB TEM CaMbIM MeXpe-
MOHTHbIA Nepuoa 1 BpeMs NpocTos obopynoBaHUS.
MaTtepuanbl NS NoKpbiTMs ob6opygoBaHUA MCMOMb-
30BanUCb pasHble MO CBOEN XUMuM (MONUYypeTaH,
MOKpbITUE Ha OCHOBe anokcugHbix cmon (PJIK-2) n
T.4.), HO KaK Mokasan OnbIT, Halero NpeanpusaTus
Tak 1 Apyrux pyaHUKoB — gpakTu4eckmne cpokm pabo-
Tbl A@HHOIO NOKPbITUS BbINN 4OBONLHO HebonbLune
(pexxe bonee roga). OCHOBHbIMY NPUYMHAMM HE CMO-
COBHOCTU MOKpbITUA obecrneynTb 3aLUUTHBIN CroWn
Ha NoBepxHOCTN 06opyaoBaHMS — HU3Kas agresuns,
TeMm Gonee Ha HepXaBewLlux ctansax. CneunanbHas

NEW LIFE
TO THE WORN-OUT

PROCESS EQUIPMENT

The mining plant of APPAK LLP (first Kazakhstan-
Japanese Joint Venture) started its operating activity
in 2008 with processing pregnant solutions from
Inkuduksky and Mynkuduksky ore horizons (solutions
are saturated with Cl). As at other mining plants,
stainless steel 12X18H10T (and its analogues) is a
base material to fabricate equipment; molybdenum-
containing steel is used to produce a part of sorption-
desorption column and ion-exchange column in
order to increase resistance to chemical corrosion. It
is common knowledge that a joint weld and its near
annular space subject to thermal influence during a
welding are the least resistant against the corrosion.

It should be noted that the same steel made in the
time of Soviet Union and in our times differ greatly
from its physical and operational properties. Mining
equipment built by Soviet Union, running on the same
technological solutions with the same active oxidants
(C1 etc.) is operated flawlessly while the equipment
made of update steels is week in operation.

Perhaps a lot of mining plants started functioning
on resins being in “perchloric form” that adversely
affected the durability of the equipment in spite of
immunization conducted by everybody using solutions
of sulfuric acid and ammonium nitrate (in rare cases
mélange based on nitric acid).

Since 2011 we had to stop the process equipment
in increasing frequency (mostly ion exchange column
(SNK) columns) in order to fulfill repair (mainly welded)
works. For obvious reasons the bottom cone of the
column is the most subjected to wear.

At the same time, like most of mining plants
we started looking for methods and materials for
polymeric columns protection thereby increasing the
turnaround time and downtime. We applied various
chemical materials for equipment coating including
polyurethane coating based on epoxy resins (FLK-2)
etc. but experience of our company and other miners
has shown the actual timing of this coating was quite
small (less than a year). A low adhesion is the key
reason of incapable protective layer covering on the
surface of the equipment especially on stainless

noarotoBka obopygoBaHus (NecKOCTpymHas n Opo-
becTtpynHaa obpaboTka), He oKa3biBaeT 3Ha4YMMOro
achpekTa, a CTOMT TONbKO NOKanbHO (HE3HaYUTENb-
HO) MOKPBITUIO NOMNYYNTb NOBPEXAEHME - KaK BCE MNO-
KpblTWe ByaeT nog HOMb «CoApaHO» Neperpy>Kaembim
WOHMUTOM C MOBEPXHOCTU KOJOHHbI. MexaHu4eckui
W3HOC Ha MUCTUPaHWE CO CTOPOHbLI NEpPErpyxaemoro
noHuTa (kak abpasuBa) Tak ke okasblBaeT B uucne
OCHOBHbIX (PaKTOPOB CBOE OTpuLaTerbHOEe 3Haye-
Hue. A npobnema Bbixoga M3 cTposi obopygoBaHus
M Kak cneacTBve BHEMMAHOBbIE MPOCTOM — POCNK C
KaXkOblM MECSLIEM.

Hu3kne ueHbl Ha ypaH Ha MUPOBLIX PbIHKAX OY€Hb
TSDKENO OTPa3uIiocb Ha HalleM NpeanpusTim, paboTta
NMOCTOSIHHO NpU AednuUnNTE OEHEXHbIX CPEACTB, OTKa3
OT GOMbLUMHCTBA KanuTanbHbIX BIOXEHUA — TONbKO
Heobxogmmoe, Bce Ansa nogepxaHusi paboTbl pyaHuka
0o nyywmnx spemeH. C 2012 roga Ham yganoch Bbln-
TV Ha MaKkcumarbHY NPOU3BOACTBEHHYH MOLLHOCTb
1000 TOHH ypaHa B rof, C y4eTOM He NoATBEPXKOAEHUS
cogepxaHun ypaHa B NP pacTBopax, eQUHCTBEHHbIN
NyTb BbINOSIHEHMSA MPOU3BOACTBEHHbLIX MfIAHOB - 3TO
pabota copbumoHHOro obopyaoBaHuA Ha npegene
BO3MOXHOCTEN C MUHMUMAarbHbIMA He3annaHMpOBaH-
HbIMX NpocTosiMK. YacoBasi NPON3BOANTENBHOCTL MO
nepepabotke NP pactBopoB Ha 9 konoHax CHK npe-
Bbilwana 3000 m3/yac. He umes cpeacTB Ha 3ameHy
N3HoLWeHHOro obopynoBaHMs, ocTaBanocb pabotaTb
Ha TOM, YTO WUMEEM, C BMOXEHWEM MUHUMAmbHbIX
CpencrTs.

TyT n npuwna B ronoBy naesa UCnonb3oBaHUs cre-
KNonnacTUKOBOro MokpbITMS obopynoBaHus (B YacT-
HocTu KonoH CHK-3M). Henb3s ckasaTb, YTO AaHHas
TEXHOMNOrNsI ABMSETCS HOYy-xay, Ha HaweMm npeanpu-
atumn ¢ 2008 roga akcnnyatupytotca 6ydepHblie MNP un
BP emkocTtn B konuyectse 5 wTyk o6wmm o6bemom
5000m3, maTtepuanom emMKOCTEN SBMNSIETCS  CcTalb
C120 nmetoLlas, kak pas CTEKNONIacTUKOBOE NOKPbI-
Tve. Jkcnnyataunsa AaHHbIX eMKOCTEN BbISBUIIO P
cnabbiX MECT, B YaCTHOCTU B CBSI3M C TEM, YTO MaTe-
puarnbl UMEKT pasnnyHble KO3MULMEHTLI pacLunpe-
HUS, B YACTHOCTM MOSIHOE OMOPOXXHEHNE EMKOCTEWN -
HeXxenaTternbHbI NPOLIECC, KOTOPLIA MOXET NPUBECTU
K MeXaHM4YeCcKOMY MNOBPEXAEHUIO 3aLMTHOrO Crosi
nog cobctBeHHbIM BecoM. Co BpeMEHeM Marepuarn
NOKPbITUS AEPXKUTCS BHYTPU CTarlbHOro CTakaHa — He
3a CYeT cun agresuun, a 3a cHeT COBCTBEHHOINoO Hecy-
LLlero Kapkaca M3 CTeKnoBOSfIOKHa. Ha 6onbLlumx KOH-
CTPYKUMAX GonbLlloro anameTrpa u GoNnbLUON BbICOTbI
MHOrga OOLLUMIA BEC NMOKPbLITMS MPEBLILLAET EF0 Mexa-
HUYECKY0 MPOYHOCTb M KapKac (CTEKNonacTnkoBoe
NOKPbITUE), MOXET NONYYNTb MEXAHUYECKOE MOBPEX-
AeHune, nog cobCTBEHHBLIM BECOM, TaK Kak CUrbl adre-
3UK yxxe He paboTaloT.

CoBepLueHHo gpyroe geno konoHa CHK-3m nmeto-
was gunametp Bcero 3 M 1 BbICOTYy paboyen 4actu
obevankn nopsgka 8 metpoB. PaboTbl Gbinn npo-
BeAEHbl OAHUMW M3 POAOHaYanbHWKOB AAHHOW TeX-
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steel. Special preparation of the equipment (sand
and grit blasting) had no significant effect. That said
in case of local minor failure of the protective coating,
it was peeled completely off by ion exchanger being
overloaded from the column surface. Mechanical
wear by abrasion from ion exchanger (as an abrasive)
had an adverse effect too. Meanwhile the equipment
failure problems and, as a result, unplanned downtime
were growing month by month.

Since 2012, we achieved the maximum production
capacity of 1000 tons of uranium per year, without
confirming uranium presence in pregnant solutions
(PR solutions). The only way to fulfill production plans
was to operate sorption equipment at full capacity with
minimum unplanned downtime. Hourly productivity on
PR solution processing at 9 SNK columns exceeded
3000 m3/h. Atthe same time the Company had initiated
a Program of financial costs optimization.

Here it has come to mind to use a fiberglass coating
for equipment (in particular for column SNK-3M). We
cannot say that this is a know-how technology, since
2008 our company has been operating five PR and
WR (leach solutions) buffer tanks with total capacity
5000 m* made of St20 steel with fiberglass cover.
Operation of these tanks has identified a number
of weaknesses in particular due to the fact that the
materials have different coefficients of expansion.
In particular, complete emptying of containers is an
undesirable process which can lead to mechanical
damage of the protective layer by its own weight. Over
time, the coating material is kept inside a steel cup -
not due to the adhesion forces but due to its own load-
bearing frame of fiberglass. On large structures with
big diameter and high altitude sometimes the total
weight of the coating exceeds its mechanical strength;
and body (fiberglass coating) can get mechanical
damage under its own weight as the adhesive forces
do not work anymore.

The contrary is the case with SNK-3M having 3 m
dia and 8 m height of working part of the shell. Work
was performed by Lik LLP, one of the pioneers of this
technology in Kazakhstan. It takes totally 7-10 days
per one SNK column to apply fiberglass reinforced
polymer coating.

Glass fiber mats and fiberglass are applied which
alternate depending on process parameters, domestic




Homormm Ha Tepputopun KasaxctaHa — KOMNaHWeNn
TOO «Jluk». O6LUee Bpemsi paboTbl NO HAHECEHWUIO
apMUPOBAHHOIO CTEKTOBOSIOKHOM MOSIMMEPHOro Mno-
KpbITUS - He Bonee 7-10 gHew Ha ogHy KonoHy CHK.

lMpumMmeHsaeMble MaTepuanbl — CTEKNomMartbl U cTe-
KNOTKaHb — yepenyLlinecs B 3aBUCUMOCTUN OT TEX-
HOSTOrMYECKUX MapaMeTPOB MPOMNUTaHHLIE MOSIMMEp-
HbIMW CMOflaMW OTEYECTBEHHOIO WAN WMMMOPTHOrO
npounseoacTea. O0Waa TOMWMHA MOKPLITUA 5-7 MM,
NpY 3TOM KOHYCHYIO YacTb KOMOHHbI >XefaTenbHOo Mno-
KpbiTb O0Ofee TONCTbIM CIOEM, Tak Kak OHa MnoaBep-
XeHa Hanbonbluen Harpysku Ha uctupaHue, Jonon-
HUTENbHOIO BHUMaHNS TPeOYIOT Takke Yrnbl CBapHbIX
KOHCTPYKLMIN, UX HEOBXOAMMO CKpyrnaTb chneuuarnb-
HbIMW LUNATNEBKaMN, ONSA CHMXKEHUSI BEPOATHOCTU
BO3HMKHOBEHWSA MYCTOT.

Takum obpasom, nonyvaeTrcsa KOroHHA B KOMOHHE,
3aaya BHELIHEro M3HOLIEHHOro CTarlbHOro CTakaHa
obecneunBaTb «GaHaaX» BCEN KOHCTPYKUUN. IMEHHO
CaMOHecCyLne CBOWCTBa MOKPbITUS MAPUHLMANANBEHO
OTfIMYAOT ero OT BCEX paHee UCMOSIb30BaHHLIX MO-
NMMEPHbIX MOKPLITUIN, a npobrnema aare3vM B OaH-
HOM cryyae OTXoAuT Ha BTOpon nnaH. Pabota Ttakoro
COHABWYA NMpPU BbICOKMUX AABMEHUNAX, NPU COXPaHEHUM
reoMeTpn4ecKknx pasmepoB, CyLLECTBEHHO OTNn4aeT
ero ot NMHL KonoHH He B NoNb3y NoCregHuX.

B HacTosilee BpeMs HaMU MOKPLITO 3 KOSTOHHBbI
CHK, eMKOCTM XpaHEHUs, peaKkTopbl OCaXAEHUS U
KOHTpOnbHbIE cuTa (rpoxoTta), B Gnuxanwee Bpems
Mbl NII@HUPYEM NOKPbITb eLle nopsaka ABYX KOMOHH
CHK. OrpaHn4eHHOCTb CpeacTB, MO3BOMNSET Ham
NOKpbIBaTb N1LUb MOOYEPEAHO HEBONMbLLUOE KOonmn4ye-
CTBO KOJIOHH, KaK NpaBumno, Hanbornee M3HOLLEHHbIX.
Takum 06pa3om, HOBbl€ KOMMOHHbI MOFyT CaMOCTOS-
TENbHO paboTaTb OO M3HOCA M Aarnee He MEeHss X,
Mbl JA@HHbIM MOKPbITUEM AaeM BTOPYH XM3Hb 060-
pyooBaHuio. lMepsas nunoTtHas konoHHa (CHK-3M)
oTpabotana 6onee nonytopa net 6e3 kaknx nnbo
HapekaHuh 1 6e3 eauHON OCTaHOBKM Ha €€ PEMOHT.
YuntbiBag CTOMMOCTb npocToa obopyaoBaHus, a
Takke CTOMMOCTb M CpoK 6e3 aBapuinHon paboTbl KO-
NOHH, Mbl CYUTAEM, YTO HE3HA4YMTENbHAA CTOUMOCTb
NoKpbITUSA (Ha hoHe HOBOro 06opyAOBaHWS) BNOMHE
MOXXET MPOANUTL XNU3Hb CTAPOro U3HOLLIEHHOIO 060-
pyaoBaHus, TeM cambiM obecneynBasi npegnpusaTie
crabunbHon paboTon 6e3 AONONMHUTENbHbLIX Karu-
TanbHbIX BrOXEHWA Ha 3ameHy obopypoBaHus. Co
BpPEMEHEM MO 3aBepLUEHUIO SKCNepuMeHTa (onpeae-
nnB hakTUYEeCKUN CPoK HapaboTKN, crnabble CTOPOHLI
N T.A4.), DAHHYI TEXHOMOMMK MOXHO Oyaer makcu-
ManbHO ONTUMMU3NPOBATb NOA HYXAbl NPeanPUATUNA.
BmecTte ¢ TeM, JONONHUTENBHO HA PbIHKE MOSBASAOT-
CH HOBble TEXHOSOIMYHbLIE MaTepuanbl TUNa TexHo-
Mnact-pynoH/ FibaRoll — Tpebytowme otaensHoro um
NpUCTanbHOro BHUMaHUS.

A. Tumakoes,
AlMNAK

or foreign impregnation of polymer resins. The total
coating thickness id of 5-7 mm, herewith it is desirable
to coat the tapered part of the column with thicker layer
since it is subject to the greatest load to abrasion.
Close attention is needed to pay to the corners of
welded structures; they should be rounded out with
special putty to minimize the potential voids.

Thus we get a column-in-the-column-construc-tion
and the external frazzled steel glass must primarily
provide «bandage» of the whole structure. These are
the self-supporting coating properties which differ
them fundamentally from all previously used polymeric
coatings; and adhesion problem in this case pales
into insignificance. Such «sandwich» is better tailored
for operation under high pressures while maintaining
the geometric dimensions in comparison with low-
pressure polyethylene columns (PND columns)

——

By the time we have covered with protective layer
three SNK columns, storage tanks, precipitant reactors
and control sieves; in the near future we are going
to cover about two more SNK columns. Subject to
conditions available we are able to cover only a small
number of columns in turn and the most worn ones
are covered on a first-priority basis.

Thus, the new columns can operate independently
up to its wearing without being replaced. Owing to
this protecting coating we give a second life to our
equipment. The first pilot column (SNK-3M) was
functioning properly more than two years without any
complaints and without a single stop for its repair.
Comparing the cost of downtime and the cost and
term failure-free service of columns we see economic
benefit including negligible cost of protective coating
(in the face of capital investments for new equipment).
Offered coating may well prolong the life of the old
worn-out equipment thus ensuring the stability of the
company. Over time upon experiment completion
(determining the actual period of use, weaknesses
etc.) this technology will be able to optimize for the
needs of other enterprises. In the meantime additional
new technological materials such as TechnoPlast-roll/
FibaRoll swap the market and need to be considered
individually.

A. Timakoy,
APPAK

XPOHUKA

6 Kapawa
blHTbIMaKTaCTbIK
Typanbl MeMopaHAyM
«KasatomeHepkacin» ¥AK» AK backap-
Ma Teparachl B. LLUkonbHUK xaHe «KBTY»
AK pekTtopbl W.BeliceMBeTOB fbinbIMU-
TEXHMKamNbIK  bIHTBIMAKTACTbIK  Typarnbl
MemopaHaoymfa KongapbiH Kongbl. Atan-
MbILl  K\y>KaT enimi3geri XXeTeKwi TexHu-
KanblK yHMBEpcUTET neH KasakcTaHHbIH
YNTTbIK aTOM KOMMaHWUSICbl apacbliHOaFbl
ickepnik  GannaHbicTapdbl  AaMbITbIM,
HblFanTa Tycyre XaHa MyMKiHAiKTep alua-
obl. KasatomeHepkacin neH KBTY xo-
crnapnapblHAa XaHapTbliaTblH 3HEpreTu-
Ka carnacblHOafbl fbiNbIMU-3epTTEYNEPi
K8He WHHOoBaUMsmbIK >kobanapabl icke
acbIpy, GipneckeH XymbIC OopblHAAPbI MEH
capanTamanblk TOMTap ally, CoHAamn-ak
KaHapTbinatblH KyaT ke3gepi 6GombiHLIA
MamaHgap gasiprnay XeHe kKanta gasipna-
yAaH eTKi3y Ke3aenreH.

«KazamomeHepkacin» ¥AK

11 kapawa
YpaH 6anbITy XKeHiHaeri
KasakcTaH-Pecen xobachbl

Eki kyHre cosbinFaH KasakctaH-Pecen
X Mepentonnblk anmakaparnblk bIHTbIMaK-
Tactelk  hopymbl  asicbiHda «Kasatom-
eHepkacin» ¥AK» AK xsHe «Pocatom»
MEMIIEKETTIK KopropaumnsacbIHbIH GiprieckeH
xobacbl — «YpaH baiibiTy optanbibl» (YBO)
KarnblH, >XyPTLUbINbIKKA TaHbICTbIPbINIAbI.

ATOM KelWweHi  KacinopblHAAPbIHbIH,
GenceHai uHTerpauusicbl GoMbliHLWIA €Ki
€nAiH bIHTbIMaKTaCTbIfbl KOC MEMIEKETTIH,
OKOHOMMKAHbIH eHAipicTiK CEeKTO-
pblH KEHEWTYiHE >8He sOpOnblK OTbIH
UMKNbIHbIH GapblHWa »ofapbl GenicTeri
eHiMAepiH anemaik HapblKka LUblFapybiHa
KbI3MET eTeTiH bonaapbl.

«KazamomeHepkacin» ¥AK

18 Kapawa
MaHfbicTay 3konpo6nemMachl

O6bnbic akimi A.Aligapbaee ActaHa-
narbl OprTanblk KommyHukaumsnap
KbiameTiHge 6acnace3 koHdepeHums-
CblH ©TKi3ai. AWMakTafbl 3KOMOTrUSANbIK
npobnemanapgpiH,  Gipi  Kolikap-Ata
Kanablk Kommacbl ekeHi Genrini. «Bubin
TOH asipneHin, kannbiHa KenTipy >o-
OacbiHaH MEeMMEeKeTTIK capanTamaHbiH,
OH TYXKbIpbiMbl anbiHabl. Kenep kbinbl
Xeprinikti OromkeT ecebiHeH >xobanbik-
cMeTanblK Kyxattapapbl a3iprney 6actana-
Obl. 10 Xbin KenemiHge Xob6aHbl TOMbIK
icke acbIpy YLWiH 25,9 Munnuapg TeHre».

Nomad

XPOHUKA

6 HoAOpSA
MemopaHayM o coTpyaHU4ecTBe
MNpencepatens [paeneHna AO «HAK
«Kasatomnpomy B.LLUKONbHMK M pekTop
AO «KBTY» W.BericembeTtoB noanucanu
MeMopaHaymM 0 Hay4YHO-TEXHWYECKOM CO-
TpyAHu4YecTBe. [OKYyMEHT MO3BONUT pas-
BUTb U YKPEMUTH B3aMOLENCTBUE MEXAY
BEOyLMM TEXHUYECKUM YHUBEPCUTETOM
M HauMoHanbHOW aTOMHOW KOMMaHuen
KasaxctaHa. B nnaHax Kasatomnpoma u
KBTY peanusaumss HayyHo-uccregoBa-
TEeNbCKUX M MHHOBALMOHHbIX MPOEKTOB
B cdepe BO30OHOBMSEMOW 3SHEPreTuKu,
CO3[aHNEe COBMECTHbLIX PaboyuMx WU 3KC-
NepTHbIX FPynn, a Takke MOAroToBKa U
nepenoaroToBka CreuvManuctoB Mo BO3-
OBHOBMAEMbIM UCTOYHUKAM SHEPTUN.

HAK «Kazamomnpom»

11 HoAGpA
KazaxctaHcko-Poccunckum
NMPOEKT Mo o6GoraiweH1o ypaHa

B pamkax tobuneiHoro X ®opyma mex-
pervoHansHoro cotpygHudectBa Kasax-
ctaHa 1 Poccun BnepBhble LWMPOKOW obLLie-
CTBEHHOCTU MpPEACTABNEH COBMECTHbIN
npoekt AO «HAK «Kaszatomnpom» un ro-
cyAapCTBEHHON Kopropauun «Pocatom»
- «LleHTp o6oraLueHus ypaHa» (LIOY).

CoTpyoHMYeCTBO ABYX rocyaapcTs Mo
aKTMBHOW  WHTErpaumMm  npeanpusaTuil
aTOMHOro KoMmnrekca crnocobcTByeT pac-
LUMPEHNIO NPON3BOACTBEHHOIO CEKTOpa B
39KOHOMMWKE [BYX CTPaH M NPOOBMKEHMIO
NpoAyKUMN  SAEepHO-TOMMIMBHOIO  LMKNa
Gornee BbICOKOrO nepeaena Ha MUpoBblE
PbIHKM.

HAK «Kazamomnpom»

18 HOAGpA
Akonpobnema MaHrbicTay

Akum obnactn A.AngapbaeB nposen
npecc-koHdepeHumnto B Cnyxbe LleH-
TpanbHbix KommyHukaumi B ActaHe. Oa-
HOW U3 3KOMOTrMYECKMX Npobnem pervoHa
ABMSIETCA  XBOCTOXpaHwunuuie Kolukap-
Ata. «B aTom rogy Hamu paspabortaHo
T33O ¥ nony4eHo MONOXUTENbHOE 3a-
KIMIOYEHNE FOCIKCMEPTM3bl MPOEKTa pe-
KynsTuBaumun. B cnegytollem rogy 3a cyet
CpeacTB MECTHOro OloxeTa HavHeTcs
pa3pabotka MNCL. [ns nonHon peanusa-
Lun npoekTa B TedeHve 10 net Heobxoau-
MO 25,9 MunnmapaoB TEHrey.

Nomad
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6th November
KazAtomProm signed
the Memorandum of Cooperation

NAC Kazatomprom JSC represen-
ted by V. Shkolnik, CEO, and Kazakh-
British  Technical University (KBTU
JSC) represented by signed rector
|.Beisembetov signed the Memorandum
of scientific-technical cooperation. The
memorandum will facilitate to develop
and strengthen the interaction between
the leading technical university and the
national atomic company of Kazakhstan.
Kazatomprom jointly with KBTU are going
to implement research and innovation
projects in the field of renewable energy;
create joint working and expert teams as
well as provide training and retraining of
specialists in renewable energy.

KazAtomProm

11th November
Kazakhstan and Russia present
a joint Uranium Enrichment Project
The National Nuclear Company
KazAtomProm and State Corporation
«Rosatom» widely presented their joint
project Uranium Enrichment Center at the
two-day anniversary 10th Interregional
Kazakhstan-Russian Cooperation Forum.
Cooperation between the two states
on the active integration of nuclear
enterprises promotes the expansion of the
manufacturing sector in the economy of
both countries and promotes nuclear fuel
cycle goods to world markets.

KazAtomProm

18th November
Major of oblast discussed regional
ecological problem

A.Aidarbayev, major of Mangystauskaya
oblast held a press conference in the office
of the Central Communications in Astana.
Tailing repository Koshkar-ata is one of
the regional environmental problems.
«This year we have developed a feasibility
study for our project and received positive
findings from state examination. Next
year we will start design and estimate
documentation at the expense of the local
budget. To fully implement the project for
next 10 years we need 25.9 billion tenge».

Nomad




CbIHAKTAP
XAIMFACbIH TABYOA

©OHepKacin neH TexHonoruanapabliH KapKbiHAbl AaMybl, TYPMbICTaFbl KyaT TYTbIHyAbIH YJfalobl
apam3aTTbl IHEpPrusiMeH KamtTamacbl3 eTyre KaTbiCTbl MaMaHAapAblH OpbliHAbl anaHAaywbibiFbIH
TyAablpyaa. Capanuwbinap >XakblHAan Kene XaTKaH 3HepreTuka TanlblUbiFbIH OpraHuKanbIK KyaTt
TacbIfbIWTAP, AAPOSbIK OTbIH XX9HEe KYH dHEepPrusicbl CUAKTbI KyaT Ke3aepi apKbisibl Wwewy MyMKiH gen
ecentenpi. CoOHbIMeH KaTap, opraHuKanbIK KyaT Ke3aepiHiH )XakblH 6onalwiakKra capKbinybl MYMKIHAITH,
COHAamn-aK KyH 3HeprusicblH nanganaHyablH Gapwara G6enrini wekrTeynepiH eckepe oOTbIpbIN, enAaiH
TYPaKTbl AaMyblH KamMTamacbi3 eTyaeri aToMm 3HeprusicbiHbiH MaHbI3Abl peniH auTa KeTkeH ab3an.
OHbl NanpanaHy KNMMaTTbIK e3repicTepai 6apbiHlua ToMeHAaeTeAi, nacThl rasgapablH ayara TapanybiH

KbICKapTyFfa cenTiriH Turisepi.

ATOM cTaHcanapbl KypbifbICbl Ken LWbIfbIHObLI Ta-
nan etce ge, ASC TuimMainiriH egsyip apTTbipyablH
MYMKIHAIKTEpPi MON >X8He Oocblfnanlia cTaHca canyra
KETKEH LWbIFbiHAApAbl Te3 KanTapbin anyfa Gonagpl.
ArHn, aaponblK SHepreTnka 3KOHOMUKanbIK TYpFblaaH
OapblHIWA TapTbiMAbl. byn ywWiH S4ponbiK OTbIHHBIH
XYMbIC iCTey Mep3iMiH HeMece aToMLUbl-MamaHgap
anTaTblHOAW, OHbIH, KYWiM KeTy TepeHairiH apTTbipy
KaKeT.

Kasipri TaHaa agponblk OTbIHHbIH, peaktopaa
oonaTtblH Mep3iMi yLW-0eC XbIIMEH LLEKTENreH
(kynin kety Tepergiri 45-50 MBTtTay/kr U). XKaHe
6yn oTblHAarbl GeniHyLwi anemMeHT ypaH-235-TiH
TaycblnatblHAbIFbIHAH eMec. Tek ocCblHLWa YaKbIT
eTKeHOe pagnauuanbiKTepMmUKanbIK biknangacy
XoHe beniHyaiH ra3 eHimaepi (BI'O) xxuHakTanbin
kanybl ecebiHeH TabneTka maTepuanbl — ypaH au-
oKcuabl WhiTbiHaM, 6y3bina 6acrtangbl. CoOHbIMEH
KaTap OHbIH XbISy TKI3riLWTir egayip ToMeHaena,.
An Oyn pgereHiHi3 s4ponblK OTbIHHLIH €H 6acThbl
KepceTKilwi. HeTmkene OHbIH XbIMNbITY, Kby
Oerriwl kKypamaHblH MeTan kabbifbiHa biKnanbl
apta Tycedi. byn peakTopnblk anaTTbiH JaMy-
blHA anapbin COKTbipaTbiH OOnfaHAObIKTAH OHbI
ofaH epi mampganaHy MymkiH 6onman kanagbl.

\ r f !' \ '

OKiHilWTICi con, MyHaOan anaTTbiH agamMm3aTtka Turisep
ayblp 3apAanTapbl XeTKiNikTi gaspexene 6enrini 60-
nbIn OTbIP.

2000-wbl  xbIgapablH - GacblHaH — Gepi «Ynoi
meTannyprusnblk  3aybitbl»  AK («YM3» AK) Oprta-
NblK FbINbIMU-3€PTTEY 3epTXaHacbliHAa OTblH Tabnert-

KanapblHblH, ~ NakganaHy cunatblH  >KakcapTyra
OafbiTTanfaH KeTINAipy > KYMbICTapbl  XKyprisinin
Keneq,. 3aybIT fanbiMaapbiHbIH i3geHnicTepi
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ypaH [OuoKcuabl  HeridiHae  YMITTi  OTbIH
TabneTtkanapblHbIH BipHeLLe Typrepi a3ipneHin,
XapTbllah eHepKacinTik >kargaanga eHaipinai
XXOHEe onap CTaHaapTTbl OTbIHHAH >KOfapbl
TepMOMeXaHuKanbIK cunaTTaMmacbiMeH
epekweneHedi. AnbliHFaH HaTuXenep Typa-
Nbl XanblkapanblK fbibiMW GacbinbiMagapaarbl
XapusinaHoimaap, KOHgbepeHuuanapaa
XacanfaH OasHOoamanap weTtengik  OTbIH
XacaywbinapablH, HasapbiH aygapabl. COHbIH
HaTMXeciHOe KasakctaH «KasaTomeHepkacin»
¥AK» AK xeHe «YM3» AK apkbinbl «PeakTop
XangeH» xanblkapanbik xxobacsiHa (HRP, Hop-
Berunsi) eHai.

XKoba asceiHga HBWR (XangeH peakto-
pbl) bICTbIK CyAafbl 3epTTey peaktopbiHaa 2010
XbINFbl kaHTapaaH 6epi «YM3» AK eHgipinreH

YMITTi OTbIH TabneTkanapblHbIH €Ki Typi CblHaKTaH
etyne. Onap — ypaH [OuokcuabliHOAFbl [O8HHIH
kenemiHgerinen (~40-50 MKM) >k@He KOMMO3UTTIK
ypaH-6epvnnui otbiHbl (YBO) Tabnetkanapsbi.

bip anta ketepniri, HRP-ga icke acblpbinFaH YBO
peakToprblK 3epTTeyi OyHue >Xy3iHOe anfaw peT
Xypriginyge. CblHakta Oyn KOMMO3WUTTIK OTbIHHbIH,
XKblny  eTKI3riwTiriH  efnayip apTTbipyFa, S4pOnbIK
OTbIHHbIH XYMbIC PECYpCblH TemMeHaeTywi 6GacTbl
akTop 6onbin TabbiNaTbliH ra3 KypayLbl eHIMAEPAIH
XVHakTanyblH efsyip TemeHgetin, TabnetkagaH
WbIFybIHA MYMKIHAIK 6epeTiH KocbiMwackl 6ap yMmiTTi
OTbIH TYpNepiHiH Gipi peTiHae kapanyaa.

Kasipri keage cbiHanbIN XaTkaH OTbIHHbIH, KyWin KeTy
TepeHairi 20 MBtTey/kr U >xofapbl. Pagnaunansik-
TepMuUKanblKk  TypakTbiNblK, Temnepatypa, KyaT
KepHeyi, OGeniHicTiH rasgblk ©HIMAEpPIHIH  LbIFybl
CULKTbl OTbIHHbBIH Herisri narvganaHy cunattamana-
pblHa Gakblnay >Xyprisinyge. PeakTtopnblk CblHakTap
HaTMXeCi KepceTkeHaen, byn cunattamanap 60WbIH-
wa YBO y3gik kepceTkiwTepre ve. MyHaafFbl OTbIH
Temneparypachkl ypaH OMOKCUAbIHAH XacarfaH cTaH-
0apTTbl OTbIH TemnepaTypacblHaH YL ece TOeMeH.
MamaHgap nikipiHwe, 6yn — kasipaiH esiHae-ak YBO-
HblH Bonawarbl Typanbl Xakcbl bormkamaap xacayfa
MYMKiHAIK ©6epeTiH ofapbl kepceTkiw. «YM3» AK-
Ja eHAipinreH yMmiTTi oTblHOApAbl KeH ayKbiMOafbl
peakToprblK CblHaKTaH eTkidyai askrtay 2014 xbinabiH
COHbIHA XocnapnaHfaH.

KomnosutTik YBEO TabneTtkanapbiHblH reomeTpus-
NblK MeriepiH cakTay, eH XXofapbl KyWin ketynep-
pe Oenicteri rasgblk eHiMaepadiH Mynge 6Gonma-
ybl  (YypaH AOWOKCUAbIHAH >KacanfaH CcTaHgapTTbl
OTblHMEH canbiCcTbipFfaHaa), Gacka pa bGipkatap
apTbIKWbIIbIKTapbl XXeHif Cynbl peakToprapablH OTbIH
UUKIbIHBIH, 9KOHOMMWKACbIH XakcapTy iciHaeri Hafbl3
TOHKEpPICTI KamTamacbl3 eTyi abaeH MyMmkiH. OHbIH,
ycTiHe, YBO nanganaHy ocbl ynrigeri peakropnapfa
HerisgenreH s4ponblK SHepreTuka FyMbIpblH y3apTyFa
Xon awagbl.

«YM3» AK yLiH KOMNO3UTTIK ypaH-6epunnuin oTbl-
HbIHbIH 8nemMmAik HapblKTafbl CypaHbICbl anpbIKWa
MaHpbI3fa ne, eNTKeHi 3aybiTbiMbI3 Bip Me3ringe ypaH
XoHe Oepunnuii eHaipiciHe uWe enempaeri Xxanfbi3
KecinopblH 6onbin Tadbinagbl. byn Kasakctanga YBO
©HEepPKaCINTIK a3ipney YyLuiH Giperen KeLeH KypyFa Heri3
oonraHgan. CoHapblkTaH 6i3 Hopeernsiga »ui 6onbin,
CblHaKTapablH 6apbICbiH MYKMAT BGakbinan kenemis.

2013 xbinFbl  Kblpkynekte HRP GacLblInbIfbl
«KaszatomeHepkacin» ¥YAK» AK-na 6ongbl. KomnaHus
XeTekwinepimeH bonfaH kesgecyge YMITTi OTbIHHbIH,
afbiMAarbl peakTopnblK CblHaKTapbIHbIH HOTUXENeEPI,
MakcaTbl TWiMAi 8pi Kayincia aToM 3HepreTukachbliH
AambITy 6onbin TabbiNnaTbliH peakToprbIK 3epTTeynep
Xypridyaeri e3apa ic-kuMbin 6oMbIHLWA angarbl kaca-
nap kagamgap TankblnaHabl.

KOputi PYCUH,
YM3
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KasakcTtaH-LlBenuapus Ickepnik KeHeciHiH eKiHLi OTbIPbICHI
KeHecTiH kyH TopTibi XaHapTbinaTblH SHepreTuka xoaHe «EXPO-
2017» xanblkapanblk KepMmeciHe a3ipnik KesiHOeri e3apa Kemek
iCKMMbIN MacenenepiH kamTbiFaH. COHbIMEH KaTap, 9KOHOMMKAHbIH,
cananapblHAarbl bIHTbIMAKTACTbIK TaKblpbIiNTapbl TankblNaHAbl, XXeke
Bip 6rok »xac MamaHaapra TEXHVKanbIK xaHe kacion 6inim 6epy iciHe.
«KazamomeHepkacin» YAK
25 HoAbOpA
2e 3acepaHue KasaxcraHcko-LlBenuapckoro
HOenoBoro CoBeTa
B noBecTke AHS - BONPOChI BO3OOHOBMNSAEMOWN 3HEPreTUKA 1 B3a-
MMOoZEeNCTBUE Npu nogrotoBke BbicTaBkn « EXPO-2017». NMomumo
3TOro, 0bCyXaanuch TEMbl COTPYAHUYECTBA B pasHbiX OTpacnsx
SKOHOMWKM, OTAEMbHbIA OrOoK NOCBSLLEH TEXHUYECKOMY U Mpo-
deccrmoHansHoMy 06pas3oBaHUI0 MOMOAbIX CNELMANUCTOB.
HAK «Kazamomnpom»
25th November
The second Kazakh-Swiss Business Council Board
The Council Board addressed issues of renewable energy
and interactive preparation for the exhibition «EXPO-2017».
Participants discussed cooperation in various sectors of the
economy, a separate session was devoted to technical and
vocational education of young professionals.

KazAtomProm

25 kapawa
KasakcTtaHOblK napnameHTwinep
aHTUAQponbIK 6acTamanapmMeH TaHbICTbIPaAbI
KasakctaH napnamenTwinepi CaHkT-lletepbopoa xanbikapa-
nblK  KOHdpepeHums ymbimaacTtbipbin, KasakctaH [lpe3ngeHTi
H.Hasap6aeBTbiH aHTUsIApONnblKk 6acTamanapbiMeH, COHbIH iLliHaE
«ATOM» >xobacbiMeH TaHbICThipagdbl. KasakctaHgblk napna-
MEHTLUINep ©e3AepiHiH weTengik apintectepiMmeH Gipre SaponbIK
Kayinciagik icinaeri xanblkapanblk NapraMeHTTiK KaybIMAACTbIKTbIH,
MYMKIHAIKTEPIH Tankblnayfa, kapycbi3gaHy XeHe S4ponbik kapyabl
TapaTtnay yCTaHbIMAapbiH TWiMAi icke acblpy OOMbIHLIA HaKTbl
YCbIHbICTap 83iprieyre HUeTTi.
Hoeocmu-KazaxcmaH AA
25 HoAbpA
KasaxctaHckue napnameHTapum
npeacTaBAT aHTUAAEPHbIE MHULMATUBBI
KasaxcTaHckve napnamMeHTapyn OpraHu3yloT MeXayHapogHyH
KoHdepeHumto B CaHkT-lNeTepbypre, rae NpeacTtaBsaT aHTMAOep-
Hble MHMUMaTMBbl npesngeHTa KasaxctaHa H.Hasapbaesa, B
YacTHocTm, NpoekT «ATOM». CoBMECTHO CO CBOMMMU 3apybexHbl-
MW KOmnneramMmum OHW HamepeHbl 06CcyauTb BO3MOXHOCTU MEXAy-
HApOAHOro napraMeHTCKoro coobllecTBa B gene obecneyeHus
anepHon 6esonacHoCTH, a Takke BblpaboTaTb KOHKPETHLIE PEKO-
MeHZauum no apPeKTUBHON peannsauumn NpUHLMNOB pasopyKe-
HUS U HEepacnpOCTPaHEHNS SOEPHOTO OPYXKS.
HNA Hoeocmu-KaszaxcmaH
25th November
Kazakh parliamentarians will present Anti-nuclear initiatives
The International Conference will be organized by the Majilis
of the Kazakh Parliament in St. Petersburg where they present
anti-nuclear initiatives of President of Kazakhstan N.Nazarbayev
including international project «<ATOM». Together with their foreign
colleagues will discuss the possibilities of international parliamentary
community in ensuring nuclear safety and set out specific
recommendations for effective implementation of the principles of
disarmament and non-proliferation of nuclear weapons.
Kazakhstan News agency




UCTBITAHUA
NMPOOOJIXAOTCA

YuuTtbiBasi oXxXupaemoe MUCTOLeHME opraHuye-
CKUX UCTOYHUKOB B Gnunxauwem byayuiem, a Tak-
e M3BEeCTHble OrpaHu4yeHusi B UCMNOJNIb30BaHUU
COJIHEYHON 3Heprum, crniegyeT OTMETUTb BaXHYHO
ponb aTOMHOW 3Heprum B o6ecne4yeHnn ycTtonim-
BOro pa3BuTuUA cTpaH. Ee ucnonb3oBaHne MuHu-
MU3MpPYeT KNMMaTU4YeCcKue MU3MEHeHusi, cnocob-
CTBYeT COKpalleHuo BbiOpoca BpeaHbIX ra3oB B
aTmocdepy.

U xota ctpoutenbctBo ASC o4yeHb 3aTpaTHO, ecTb
BO3MOXXHOCTb 3HaYMTENbHO MNOBbLICUTL 3P EKTUB-
HocTb ASC u Takum obpasom [OCTaToOMHO ObICTPO
OKYNUTb pacxodbl Ha UX CTPOMTENbLCTBO. To ecTb cae-
naTb SAEPHYI0 AHEPreTUKY IKOHOMUYeckn Bonee npu-
BrnekarenbHon. [Ina atoro cnegyeTt yBenu4uMTb CPOK
cnyx06bl SA4epHOro TonNnMBa UK, Kak roBopsAT cnewum-
anuCTbl-aTOMLLMKK, MYyOUHY ero BbIropaHus.

B HacTosilee Bpems cpok npebbiBaHUS Si4EpPHOro
TONMMBA B peakTope OrpaHunyeH Tpemsa-naTbio roga-
Mu (rmybuHa BbiropaHusa 45-50 MBtcyt/kr U). U aTo
— He NoToMy, YTO B TOM/MBE HE OCTaeTCca Aensiie-
rocsi anemeHTa, ypaHa-235. [1pocTo Mo NpOLLECTBUM
3TOr0 BPEMEHU 3a CHET paguauMoOHHO-TEPMUYECKOro
BO3ENCTBMSA M HAKOMNMEHMSA ra3oBbIX NPOAYKTOB Ae-
nerHna (IMQ) matepuan TabneTtok — OUOKCUMA ypaHa
— pacTtpeckuBaeTca u paspywaetca. Mpu atom 3Ha-
YUTENBHO CHUXAETCA ero TennonpoBOAHOCTb. A 3TO
OOVH Y3 [MaBHbIX NoKa3aTenen agepHoro Tonnvea. B
nTore yBENMYMBAOTCA €ro pa3orpes, BO3AENCTBME HA
MeTannuyeckyto obonoyky Teana. [anbHenwas akc-
nrnyaTtaums CTaHOBUTCSI HEBO3MOXHOW, TaK Kak Beget
K pa3BUTUIO PEaKTOPHbIX aBapui.

B LleHTpanbHOM Hay4HO-MccnegoBaTenbCckon na-
bopatopun  AO «YNbOWHCKUI  MeTanmypruieckui
3aBoa» (manee AO «YMS3») ¢ Hadyana 2000-x rogos
BegyTca paboTbl NO MOAEPHWU3ALUN TOMSUBHLIX Ta-
GrneTok, HanpaeBneHHbIe Ha yny4lleHne Nx aKcnnyaTa-
LIMOHHBIX XapaKTEPUCTUK. YCUNNS 3aBOACKUX YYEHbIX
no3sonunu paspaboTartb 1 B NOMynpOMbILLSIEHHbIX YC-
NOBWSIX BbINYCTUTb HECKOMNBbKO BUOOB NEPCMNEKTUBHBIX
TONMMBHBLIX TabreTtok Ha OCHOBE AOMOKCMAA YypaHa,
OTNNYAIOLLMXCS OT CTaHOAPTHbIX MOBbILIEHHBIMU Tep-
MOMEXaHUYECKUMN XapakTepuctnkamu. MNybnukauum
O MOMyYEeHHbIX pe3ynbratax B MexayHapoaHbIX Hayy-
HbIX U3A4aHUSAX, A4OoKNaabl HA KOHEPEHUMNSAX NPUBIEK-
NV BHMMaHWe 3apybexHbix pa3paboTynkoB TOMMMBA.
WTorom atoro crano BcTynneHve KasaxcraHa B nuue
AO «HAK «Kasatomnpom» n AO «YM3» B MexayHa-
poaHbIn npoekT «PeakTtop XangeH» (HRP, Hopserus).

B pamkax npoekTa B nccnenoBaTenbCKOM peakTope
Ha kunswen Boge HBWR (PeakTop XangeH) ¢ sHBaps
2010 roga npoBogATCA UchbITaHUA OBYX BMAOB nep-
CNEKTUBHbIX TONNMBHbIX Tabnetok nponssoactea AO

TEST TRIALS’RE
GOING ON

The experts are feeling concern about enough
energy to power the humanity due to intensive
development of industry and technology and
increased power consumption in everyday life.
According to analyst opinion such sources as
organic utilities, nuclear fuel and solar energy
alone can solve the looming problem with energy
shortage. Nevertheless given the expected
depletion of organic sources in the near future
and well-known limits in the use of solar energy
it should be noted the important role of nuclear
energy in sustainable development of the
countries. Its use minimizes climate change and
helps to reduce emission of harmful gases into
the atmosphere.
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Although the construction of NPP is very expensive,
it is possible to significantly improve the efficiency of
nuclear power plants and thus fairly quickly recoup
the cost of their construction. That is to make nuclear
power more economically attractive. This calls for
enhancing the service life of nuclear fuel or burnup
fraction, use the vernacular of nuclear scientists.

Currently nuclearfuelis used in the reactor from three
to five years (burnup fraction is 45-50 MW-day/kgU).
It is not due to lack of fissile element Uranium-235.
That’s the pellet content Uranium dioxide is cracked
and failed after this time due to the radiation-thermal
effects and accumulation of gaseous fission products
(GPA). Its thermal conductivity is significantly reduced
herewith and this is one of the main indicators of
nuclear fuels that followed by growing heatup and
affect the metal fuel rod jacket. Its further operation
becomes impossible afterwards because it leads to
severe accidents.

Since early 2000s the Central Research Laboratory
of JSC Ulba Metallurgical Plant (hereinafter UMP)
has been engaging in activities on advanced fuel
pellets to improve their performance. Efforts of the

«YM3». 310 Tabnetkn guokcuMga ypaHa ¢ 6onbLlinm
pasmepom 3epHa (~40-50 MKM) 1 TabNeTkM KOMNO3UT-
Horo ypaH-6epunnueoro Tonnuea (YBT).

Cnenyet 0cob0 OTMETUTb, YTO PEAKTOPHbIE NCCHe-
poaHus YBT, ocywectensgemesle B HRP, npoBogaTcs
B Mupe Brepsble. B akcnepMmeHTe 3TOT KOMMO3WUT
paccMmaTpuBaeTcs B Ka4ecTBe OOHOro 13 NepcneKkTmB-
HbIX BMAOB TonnmeBa C gobaBkamu, NO3BONSAOLLMMU
CYLLIECTBEHHO MOBbLICUTb €ro TeNI0NPOBOAHOCTb, 3Ha-
4YUTENbHO CHU3UTL obpasoBaHue U BbIXxod U3 Tabne-
TOK rasoobpasHbix npoaykToB Aenenusa (ML), asns-
HOLLMXCHA OCHOBHbIM (PaKTOPOM, CHVXXaIOLLMM pabo4mnii
pecypc agepHoro Tonnmea.

B HacToswee Bpems rnybrHa BbIrOpaHUSA UCMbITbI-
Baemoro Tonnmea coctaensieT 6onee 20 MBtcyT/kr U.
Bepetca KOHTPONb Takmx OCHOBHbIX 3KCMyaTaunoH-
HbIX XapaKTepuUCTUK TOMMMBa Kak pagnaumoHHO-Tep-
Muyeckass CTabunbHOCTb, TemnepaTypa, 3HeproHa-
NpsPKeHHOCTb, Bbixod M. PesynbraTbl peakTopHbIX
UCNbITaHUI NOKa3bIBaIOT, YTO Haumny4Lmne nokasaTenu
no aTUM xapakTepuctnkam umeet YBT. [pu aTom Tem-
nepaTypa Takoro Tonnvea Ha TPETb MeHbLLE TeMnepa-
Typbl CTaH4APTHOro Tonnmea 13 guokcuaa ypaa. o
MHEHWIO CNeunanncToB, 3TO — BbICOKME MoKasaTtenu,
no3BonsoLune yxe cenyac genatb xopoLume nporHo-
3bl 0 nepcnektnBHoctTn YBT. OkoH4YaHne nomHomMac-
WTabHbIX PEeaKTOPHbIX MWCMbITaHWA MNEePCneKTUBHOIO
Tonnuea npouseoactea AO «YM3» nnaHupyeTtcsa Ha
koHeL 2014 roga.

CoxpaHeHue reoMeTpu4ecknx pasMepoB TabneTok
KkoMno3nTtHoro YBT, npaktnyeckoe oTCyTCTBME BbIXO-
na T (B cpaBHEHUM CO CTaHAAPTHLIM TOMSIMBOM M3
Anokcmaa ypaHa) npu 6onee BbICOKMX BbIFOPaHUSX,
PS4 Opyrux npemMyLiecTs mornu 6el obecnednTb no-
WUCTUHE PEBOSTIOLUMOHHBIN NPOPbIB B YNYYLLEHUN 3KO-
HOMWKM TOMSIMBHOTO LMKIIa NErkOBOAHbLIX PEaKTOPOB.
Mano Toro, ucnonb3oBaHne YBT no3sonuTt 3Hayu-
TeNbHO NPOANUTbL BEK SOEPHOW 3HepreTuku, 6asmpy-
IOLLIENCS Ha 3TOM TUME PeaKTOPOB.

Ona AO «YM3» BocTpeboBaHHOCTb KOMMO3MUTHOIO
YBT Ha MnMpoBOM pbiHKE OCOBEHHO akTyanbHa, Begb
Hall 3aBOp ABMSETCH €QUHCTBEHHbIM NpeanpuaTMemM
B MUpe, KOTOPOEe O4HOBPEMEHHO UMEET U YypaHOBOE,
n 6epunnmeBoe npom3soacTea. OT0 0OycroBnMBaeT
BO3MOXXHOCTb CO3[j@aHUSA YHUKarbHOro Komnnekca ans
npomeblILneHHoro narotoerneHns YBT B KasaxcrtaHe.
[MosToMy Mbl NpUCTanbHO criegum 3a Xo4oM UChbITa-
HUR, perynsipHo ObiBaem B HopBerum.

A B ceHTa6pe 2013 roga AO «HAK «Kazatomnpom»
nocetuno pykosoacteo HRP. Ha BcTpeye ¢ agMuHu-
CTpaunen kKoMnaHuM ObinM OBCYXKOEHbLI pesyrbTaThbl
TEeKYLUMX pPeakTOpPHbIX WCMbITAHUA NEepPCreKTUBHOIO
TOonnuMBa, AanbHeullue warv no B3aMMOAENCTBUIO B
npoBedeHn peakTOpHbIX UCCneaoBaHUN, Lenblo Ko-
TOpLIX ABRsieTca pa3sutne addekTmBHOM U 6esonac-
HOM aTOMHOW 3HEPTrETUKMN.

KOputi PYCHH,
YM3

AnepHoe obwecTBo KazaxctaHa
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plant scientists allowed developing and putting into
operation under the semi-release conditions some
advanced fuel pellets of uranium dioxide differing from
standard pellets with enhanced thermomechanical
properties. Publication of the results obtained in
international scientific journals and presentations at
the conferences attracted attention of foreign fuel
producers. This has resulted in entering Kazakhstan
represented by JSC NAC Kazatomprom and UMP the
international project Halden Reactor (HRP, Norway).

Since January 2010 within the framework of the
Project, two types of UMP advanced fuel pellets are
being tested at Halden Boiling Heavy Water Research
Reactor. These are Uranium dioxide pellets with a
large grain size (~40-50 microns) and compound
uranium-beryllium fuel pellets.

Special mention should be made of the first such
reactor investigations of the uranium-beryllium fuel at
the HRP reactor in the world. In this experiment, the
composite is considered as one of the most promising
fuels with additives which can significantly improve its
thermal conductivity, reduce gaseous fission-product
generation and yield that is the main factor that
reduces the service life of nuclear fuel.

Currently burnup fraction of tested fuel exceeded
20 MW-d/kgU. The following basic fuel performance
as radiation- thermal stability, temperature, power
density and GFP yield are being monitored. According
to the reactor test results uranium-beryllium fuel own
the best properties by these characteristics. The
temperature of the fuel is less than a third of standard
UO, fuel. According to experts, they are the high
indicators allowing making good predictions about
the promising UBF. Full-scale UMP fuel tests are
scheduled to be completed at the end of 2014.

Keeping the geometric dimensions of composed
UBF pellets, without GFP yield (compared to standard
UQO, fuel) at higher burnup and a number of other
advantages could provide a truly revolutionary
breakthrough in improving the economy of LWR
nuclear fuel cycle. Moreover use of UBF pellets will
significantly extend the age of nuclear power based
on this type of reactors.

Demand of composed uranium-beryllium fuel at the
world market is particularly relevant for UMP because
it is the only uranium and beryllium producer in the
world. This makes it possible to establish a unique
industrial UBF producer in Kazakhstan. Therefore
we are closely watching the progress of the tests and
visiting Norway regularly.

In September 2013, HRP managers visited JSC
«NAC» Kazatomprom. At a meeting the company’s
management discussed results of ongoing trials
of a promising reactor fuel, further steps towards
cooperation in the reactor investigations aimed at the
development of efficient and safe nuclear power.

Yury RUSIN,
UMP
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CepikTecTik neH 6acekenecTik
Typanbl

onemage, acipece KaW XafblHaH KapacaH Q4a,
MEeMIEeKeTTIH AamMy AeHreliH aHbIKTarWTbiH MalumHa
Xacay cusikTbl canaga ©acekenecTik ofapbl. bisre
apoanbiM  «ceHaep KyMbIC icTen anmawnceliHaap,
OapnbifblH ~ KaTe  icTelciHOep» Aen  »xaTtagbl.
AnTtanblk, KasakctaHga >XyMbIC iCTEWTIH weTengik
KoMnaHuanapablH, e3i. Onapabl kKasakcTaHablk Tayap-
napgbl catbin anyra Maxbypnerenge, onap kapcbinbik
TaHbITbIMN, MYHbI 0i34iH Xanbikapanblk cTaHAapT 60NbIH-
LA XKYMbIC iCTe anManTblHObIFLIMBI3OEH TyCiHAipea,.
EH kyMiHiWTIiCi con — ken afganga onapablH anta-
TbiHbl gypbic. 1996-1997 xbingapgarbl LWeTenaik
cepikTecTepaiH apkacbiHaa 6i3 xanblkapanblk cepTu-
dukatTaygaH eTtin, OyriHge WbIHbIMEH Xanblkapanbik
cTaHgaptTap GoMblHLWA XYMbIC Xacanmbl3d. Bapnbik
KyKaTtTamaHbl eki Tinge — opbiClla XoHe Kasakwla
Wbirapambl3. AyaapmallblinapabliH kemeriHcis. bisgeri
apbip KOHCTPYKTOP afblfWbIH TiNiH MeHrepeai, apbip
MeHemkep on Tinai Ginepi. ©utnerenae 6ona ma?
bis eHaipicke kaxeTTi MaTepwangapabl OGapnblk
Xanblkapanblk HapblkTaH caTbin anambl3. bi3 onap-
abl Xanonusa, AKLW, Adpwuka, Eypona, OHTYCTIK
KopesipaH okenewmis. bisge 6onca, KyaHa-KkyaHa ca-
Tbin anap egik. bipak, ekiHiwke opan, kazakCTaHAbIK
HapbIkTa bi3re KaxxeTTi Hopcenep oK. KasakcTaHHbIH
Oenimpiniri ken afganmaga TeK LMKI3aT AeHreniHae
faHa 0onbin Kanbin kenepni. PeceligeH catbin anambis,
Oipak eTe a3. Pecel oe xanblkaparblk cTaHgapTTap
GonblIHLA XYMbIC iCTerici kenmenai.

KasakcTtaH Gapnblk @neMHeH anbicTa, MeH «ABTpa-
nusa anbic Na, KazakctaH anbic na?» AgereH cypakTbl
KOMFaHObl YHaTamMblH. ABCTpanus eTe anbicta CUSAKTbI.
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MakanaHbiH myb6iH
anfawkbl Homipde OKbI
An 3KoHOMMKanbIK TYpFblAaH KaparaHaa, 6i3 ABcTpa-
nuagaH ga anbicTa opHanackaHObI3. ABcTpanus
MYXUTTapablH XafacbiHaa opHanackaH. YKykTi kemere
Tven an Aa, xy3e 6ep. byn kenik Typi canbicTbipMa-
nbl Typae ap3aH. An 6i3giH engeH eHiMai Tacbiman-
aay — kblbat Hepce. CoHAbIKTaH enpiH iWwki Hapbifbl
MEH >KaKblH KepLlinec engepaiH HapbifblHa Kbl3MeT
KepceTy — 6i3giH nelieHemisre asblFaH TaFgblp.
©Himaepimisai bpasnnua He bateic Eyponara Tachl-
Manganmbl3 gen ymitteHyre ani ceben te xok. LukisaTt
TacbiMangaHca ga, gavblH eHiMAi, acipece MaluunHa
Xacay eHiMmaepiH, XeTkidy eTe kublH. Con cebenTi
Gisre kypgeni ipi rabaputTi )abablKTapapl kacay ke-
pek. bi3 6yn GafbiTTa XyMbIC icTen xaTbipMbl3. XKoHe
Ooyn kemuwinik 6i3niH 6ecekenecTik apTbIKWbINbIFbIMbI3
©onbin Tabbinagbl.

LWbiH maHiHae KasakcTanHga ocblHOanW Hapcenepre
aereH cypadbictap eTe ken. TLIO-HbI 6Gonawak
KeHenTy xxobacbiHa — 23 mnpg, Kawaranra 100 mnpa-
TaH aca kKapXbl Kyhablk. MyHbIH GapnbiFbl 6i3aiH
eHimaepimi3. OKiHiluke opan, xababikTapdblH Ken
OeniriH WweTenaeH skenepi. bisne icten xacaca aa 6o-
naTbiH eq;.

Binecis 6e, ocbl eMipae MaHbI3abl Gip Hapce icTerim
keneni. bipae 6i3aiH akumMoHepimi3, Carat TalkeHynbl
TyrenbaeBneH celnecin oTblpFaHaa, on bbinam gereH
eni: «Masen, emipiMm Gip KyHi COHbIHA XXETKEH Ke3ae,
>KapaTkaHHbIH, angblHa TypamblH, COHOA OfT MEHEH
«CeH oHOa xypreHoe He OitipgiH, Carat?»— pgen
cypangbl. An MeH ofaH Ayan KypfaHbiMObl anTamblH.
¥aT ekeH. MaHbi3abl 6ip Hopce icTerim kenegi». byn
TypFblOaH ekeyMmisaiH ovbiMbl3 Gip. MeH ge ynkeH,
MaHbI3abl Bip Hepce xacafbiM Kkenepni, yaT ©onmac
VYLWiH...

BAK manimemmepi 60olbiHwa

XN3Hb
MOCIJIE PA3BAIJIA

Hayano cmambu yumatdme 6 npedbIdywem Homepe
O napTHepcTBE U KOHKYpPEeHLUn

B Mupe moLLHast KOHKYpeHLMsi, 0COBEHHO B Takon 06-
nacTu, Kak MawWMHOCTPOEHME, KOTOPOe, Kak HN KPYTH,
onpefenseT ypoBeHb pas3BuTUA rocygapcrea. Ham Bce
BPEMs rOBOPSAT: Bbl He ymeeTe paboTtaTtb, Bbl BCe Aena-
eTe HenpaBuIbHO. Te )Xe NHOCTPaHHbIe KOMMaHWUK, KO-
Topble paboTtatoT B KazaxctaHe. Korga nx npunHyxagarot
NoKynaTb KadaxCTaHCKMe TOBapbl, OHU CONPOTUBASAIOT-
CSl U apryMeHTUPYIOT TeM, YTO Mbl HE yMeeM paboTaTb
no MexayHapodHbiM ctaHgaptam. Camoe nevansHoe,
4YTO OHW npaBbl B BonbWNHCTBE criyyaes. bnarogaps
HaLLMM MHOCTPaHHbIM NapTHepam B 1996—1997 rogax
Mbl MPOLLAN MEXOYHAPOAHYK cepTudmnkaumo n gen-
CTBUTENBLHO cerogHa pabotaem MO MeXOyHapOAHbIM
cTangaptam. Mbl BClO OKYMEHTaUMIO BbiMycKkaem Ha
OBYX S13blkaXx — Ha PYCCKOM W aHrnuMnuckom. bes nepe-
BOAYMKOB. Y Hac KaxXabl KOHCTPYKTOP OCBavBaeT aH-
FIIMACKNI A3bIK, KaXKObIM MEHEMKEP BnageeT NM. A Kak
nHaye? Mbl 3akynaem matepuansl Ans NPOU3BOACTBA
CO BCEro MexayHapogHoro pbiHka. Mbl Be3eM ux 13
Anonun, CLUA, Adpukn, EBponbl, KOxHon Kopeun. Mbl
Obl C pagoCTbio 3aKynanu n y Hac. Ho, k coxaneHuio,
Ha Ka3axCTaHCKOM PbIHKE HET TOro, YTO HaM HY>XHO.
OpueHTtauusa KasaxctaHa noka B 60MbLUMHCTBE CBOEM
OCTaeTcH CbipbeBon. B Poccum nokynaem, HO O4YeHb
marno. Poccusa Toxe He xodeT paboTatb No MexayHa-
pPOAHbLIM CTaHAapTaMm.

KaszaxctaH oyeHb yganeH OT Bcero mupa, s Jio-
onto 3agaBaTtb Bonpoc: «Yto ganblie — ABCTpanus
unn KasaxctaH?». ABcTpanusa Bpoge oro-ro rge. A
C 9KOHOMWYECKOW TOYKWU 3peHMs Mbl Adanblue Haxo-
aumcs, Yem AscTpanus. ABCTpanus cTouT Ha Gepery
okeaHoB. B kopabnb norpy3un v nonnbif. 9T0T BU4
TpaHcnopTa OTHOCUTENBHO AelleBbln. A OT Hac Be3Tu
NpoAyKUMIO — yaoBOnbCTBME goporoe. [MoaTomy Hawa
cyabba — obcnyxmBaTb PbIHOK BHYTPU CTPaHbl U PbIH-
KM Hawux onwxanwmx cocepen. HapeaTtbca Ha TO,
4YTO Mbl NOBE3eM Hally nNpoaykuuio B bpasunuio unu
3anagHyto EBpony, noka He npuxoauTtcd. Ceipbe Be-
3yT, @ NPOAYKLMIO, OCOBEHHO MaLUMHOCTPOUTENBHYIO,
OYeHb npobnematnyHo. MNo3ToMy HaM 30eCb HY>XHO
Jenatb CroXHoe KpynHorabapuTHoe obopydoBaHue.
Mbl ngem B aTOM HanpasneHun. U aToT HegocTaTok
ABMNSETCHA HaLWMM KOHKYPEHTHbIM NPenMyLLeCcTBOM.

Kak-To Haw akumnoHep, C.Tyrenbbaes ckasan: «Bot
XM3Hb 3aKOHYUTCH, NpeacTaHy s nepen BceBbIWwHUM,
M OH crnpocuT: YTO Thbl TaMm, Carart, genan? A s: 3a6o-
pbl agenan. CTbIOHO Kak-TO. Xo4eTcsa caenatb YTo-TO
cepbesHoey. A Toxe xody caenartb YTo-To 6orbLuoe u
3Ha4Yumoe, YTobbl HEe CTbIAHO ObINO...

o mamepuanam CMHU
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LIFE AFTER
THE COLLAPSE

The beginning of the article, see the previous issue
About partnership and competition

There is a strong competition in the world, especially
in such areas as machine-building. Like you this or
not, but it determines the level of development of a
country. We always hear that we cannot work, that we
do wrong everything from those foreign companies,
which operate in Kazakhstan. When they are forced
to buy Kazakh goods, they resist and argue that we
cannot work according to international standards.
The saddest thing is that they are right in most cases.
Thanks to our international partners, we have passed
the international certification in 1996-1997 and today
really work according international standards. We
produce all the documentation in two languages -
Russian and English without interpreters. Each and
every our constructor learns English, every manager
knows this language. We do not have another choice.
We purchase materials for the production on the
international market. We are bringing them from
Japan, the United States, Africa, Europe and South
Korea. We would love to make out purchases here.
But, unfortunately, there is no what we need in the
Kazakhstani market. For a big extent, Kazakhstan
remains a raw material oriented country. We buy in
Russia, but very little. Russia too does not want to
work according to international standards.

Kazakhstan is far away from other parts of the
world. | like to ask the question: «what is more remote
Australia or Kazakhstan?» It looks like Australia is
more distant, but from an economic point of view, we
are farther than Australia. Australia has access to the
oceans. You need to just load a ship and have it swum.
This type of transport is relatively cheap. Transporting
our products from here is an expensive pleasure.
Therefore, our destiny is to serve the domestic market
and the markets of our closest neighbors. At the
moment, we do not hope that we will be able take our
products to Brazil or Western Europe. Raw materials
are ftransported, but ftransportation of finished
products, especially machine building ones, is very
problematic. So we are here to produce complicated
oversized equipment. We move in this direction. And
this weakness is our competitive advantage.

One day our shareholder S.Tugelbaev said: «My life
will be over one day. | will stand before the Almighty
and he will ask me: what did you do there, Sagat? And
| will answer: | did fences. This is kind of shame. | want
to do something serious». | also want to do something
big and meaningful, to not be ashamed .

According to media materials




XUMUK-TEXHONOITAPODI
XAHA CANANbIK AEHTEWOE
KOCIBUN KAUTA OAAPNAY

Kasakctanga ypaH eHfipici canacbl  yLWiH
cananblk ~ MamaHgapgbl  gaspnaniTbiH - apHanbl
MaMaHOaHObIpbINFaH  >KOfapbl OKYy OpbIHOAPbIHbIH
bonmMaybl ken >kafFganga  Herisri  TeXHONMOrUSAnbIK
MamaHAbIKTap OOMbIHLLIA MHXEHEpPIiK Kbl3ameTTepae
TybICTaC MaMaHOblK uenepi >XyMbIC icTeyiHe oaken
COKTblpyaa. OpuHe, ornap Xofapbl OKy OpblHAAPbIHbIH,
kabblpFacbliHAa ypaHHbIH, XMMUSbIK TEXHOOIMMACHI,
pagMoXMMusl, TaFbICblH Tafbinap OoWbiHWA Gasanblk
OiniMre ne emec, apHanbl NoHAEpAi O€ OKbiIMaraH.
An Kbicka Mepsimaeri GinikTinik apTTbipy KypcTapbl
MeH e3 OeTiHWwe i3geHicTep KypambiHaa ypaHbl Gap
LWMKizaTTapabl eHaey TEXHOMNOMMACLIHbIH HerisgepiH
KYpanTblH apHalbl fbifibiIMW NoHOEPAiH TEeopUAnbIK
HerizaepiH TOMbIFbIMEH MeHrepyre MyMKiHAIK Gepe
Sepmengi.

«KasatomeHepkacin» ¥AK» AK-HblH KopnopaTtuBTi
yHUBepcuTEeTi caHanatblH KasakcTaHHbIH, S4porblK
yHuBepcuTteTi byaaH GypbiH Aa Oyn MaceneHi oH we-
Wwyre Tanaw TanantaHbin KepreH 6GonatbiH. HakTbl
anTtkanga, 2006-2008 xbingapsbl K.CoTbaeB aTbiHAafbI
Kas¥TY-gbiH 150 cTygeHTiH canaHblH KaxeTiHe ap-
Hawvbl 6evimgenreH Gargapnamanap 6oMbiHLWA OKbITY
yibiMaacTbipbingpl. Cabakrapabl OKbITyFa OTaHAbIK
KOO-HbIH  npodeccopnapbl, KasaTomeHepkacin
KocinopblHAAPbLIHbIH, TaXipnbeni MamaHOapbl XoHe
KeHecTep OpafblHblH aTtoM canacbl YLWiH MaMaH-
Aap pfpanmbiHoayoa Mon  Toxipubere uve peceunnik
xetekwi KOO-HbIH OKbITYLWbINapbl TapTbiiabl. Ap-
Halbl cananblk OanbiHObIK OargaprnamachbiH  icke
acblpy enimisgiH >xaHafaH albififaH ypaH eHAipyLi
KocinopblHAapbIHAAFLI cananslk MaMmaHgapra 6onfFaH
XKOFapbl CypaHbICTbl kKamTamacbli3 eTyre bipwama
CenTiriH Turisa.

CoHbiMeH 6ip Mesringe, ¥nTTblk 3epTrey Tomck
NONUTEXHUKanNbIK YHUBEPCUTETIHIH aToM canacel
YWiH MamaHgap Jasipnayga Kelpyap Toxipubere
Kon xkeTkisreH. YHuBepcutetr KCPO-pa artom
GargapnamacblH - gambITy  KonfFa  anblHFanbl  Gepi
OCbl cana yuwiH MamMaHgap daviblHoayfFa KipickeH
anrawkbl XKOO-gbiH OGipi. ToMck nonuTexHuKanblk
YHUBEPCUTETIHIH,  TynekTepi  «KasaTtomeHepkaciny
¥AK» AK >x8He OHbIH eHLlinec KacinopblHAapbiHAA
XeTeKWi KblaMeTTepae OTblpybl Aa MyHAaFbl MamaH-
Jap faspnayiblH, Kofapbl JeHreniH ganengereHaen.

CofaH OannaHbICTbl KOCbIMLLA K&Cibn keHe
)KOFapbl OKy OpHblHaH KeniHri 6inim Gepy, GipneckeH
OKbITYy GargapnamanapbiH iCke acblpy canacblHAafbl

bIHTbIMAKTaCTblK Typanbl TOMCK MOMUTEXHUKanNbIK
YHUBEpPCUTETI MeH KasakcTaHHblH  94pornblK
yHUBEpCUTETi apacbiHgarbl MemopaHaymra 2011
XblSbl 3 MamMblpaa KOn KOMbISFaH.

BipneckeH KbISMETTIH HoTMXernepiHiH  Oipi
KasakcTaHOblK MamaHfapabl dadpnay ywiH Try-
OblH TaHbIfFaH aneyeTiH KongaHyfa b6arbiTTanfaH oyn
KagaM ypaHHbIH XUMUSAMbIK TEXHOMOMMACHl MeH ypaH
eHAIpYLLI XeHe ypaHObl eHaeywi eHAipicTepai nau-
JanaHy canacblHaaFbl XOonauHr KacinopblHAAaPbIHbIH
MamaHgapblH Kacibn kanta gasipnaydblH OKbITY XO-
6acbl 6onbin Tabbinagbl. bargapnamanap MeH OKbITy
TEXHOMNOrnsINapbiH Kenicyre, 3KCNOpTTblK 6Gakbinay
yaepicTepiH eTkidyre, ynbiMablK Macenenepai Lwewuy-
re eki xbingan yakpIT keTTi.bargapnamaHblH, HaKThbl ic
Xy3iHe acybl 2013 xblngblH Haypbi3biHaH GacTanal.

Ocbl Gargapnama  OoibiHWa  KasaTtomeHep-
KocinTiH  TepT eHAipywi KacinopblHbIHAH  Ken-
reH 12 TbiHOaywblgaH TypaTblH Ton GiniMm angpl.
KawbIKTbIKTaH OKbITy cabakTapbl GactanfaHra geniH
TMY >xeHe KopnopaTuBTi YHUBEpPCUTET MamaHaa-
pbl TbiHAAywbINapablH, 6enceHai KaTbiCyblMEH Be-
OvHapnap ©eTKi3y TEeXHOMOrMACbIH d3ipren LWbIKTbI
XOHe KaTbICyllbinap YLWiH HyckaynblKTap AanbliHOa-
nbif, KecinopbliHOapfa TapaTbingbl. TbiHAAyLWbIMEH
KenicinreH kectere caunkec BebuHap TypiHAeri
cabaktap antacblHa anTbl KYH €Ki akageMusnblK
caraTTaH Xyprisineai. Kangan ga 6ip cebentepmeH
cabakta GonmaraH TbiHOAyLWbl XaHa MaTepuanveH
e3iHe Konamnbl Ke3 KenreH yakbITTa TaHbICybl MYMKIH.
KewiH TambI3 anbiHaa TeiHAayLwbinap Tomckire 6apabl.
OnapgpblH angblHaH OGypblH Xabblk GonfaH yHWMBEp-
CUTET 3epTxaHacblHbIH €eciri ankapa awbingsl. byn
KeseHae 3epTxaHanblK NpakTUKymaapabl opbiHOayFa,
TYpni neHAepAeH CbliHaAKTap MeH eMTuxaHgap
Tancolpyfa 6actel Hasap aygapbingbl. OKbITYAblH,
KopbITbiHAbINAyLWbl 6eciHwi moayni 2013 xbinfbl 3-12
XentokcaHaa KasakCcTaHHbIH S4pOrbIK YHUBEPCUTETI
6asacblHga Xyprisingi. [lactypni cabakrap, CbiHaKTap
MEH eMTuMxaHaapfa KocbiMwa 6yn kesenae GiTipywi
aTTecTaumanbIK XymbiCTapabl a3iprieyre Ken KeHin
GeniHai. byn xymbicTap KasakcTaHHbIH, HaKTbl ypaH
eHAipyLWi eHaipici yLwiH MaHbI3abl TaKblpbINTapra apHan
Xasbingpl. TemeHae >xekenereH ThiHOAYLWbINapabIH,
nikiprepiH ycblHaMbI3:

«Cemizbau-U» XKLIC mexHukanbiK 6akbinay
)KoHe cana 6esimiHiH meHeOxepi A.A. CKOPHSIKO8:

—  YpaH eHlipywi xeHe Kalma
KocinopbiHOapOblH  mMexHoo2usnaphbi»
JflamachIHbIH mbiHOaywbInapb! KamapbiHOa
bornraHbiMa eme  KyaHblWmbiMbIH.  bardapnama
eme Ma3MyHObI. KawbiKkmaH OKbimyObiH 3amMaHayu
macindemeci, TI1Y-HiH OKbimywbinapbiHbiH 6ebu-
Hap mypiHOe cabak emyi eHOIipicmik KbI3MemmeH
Kon y3becmeH mamepuarnobl MeHzepyzse MYyMKIHOIK
6epedi. CoHdali-ak, Tomck KanacbiHOa 60sbir, OKbIr
XamkaH roH 6olbiHwa rpakmukarsbik 0ardbliapobl
Oa uezepyliH Oe xaKcbl MyMKIHOIKmepi acandkbl.
Tr1Y-HiH 3amaHayu xab0bikmarraH 3epmxaHanapbl
MeH 3epmxaHarsblK XyMmbicmapOobiH aparyaHObifbl
maHfrasnobipOsbl.

eHOeywi
6ardap-

«9nnak» XLIC ®XJ1 6acwbick! E.O. Madxapa:

— Amowm canacbIHbIH KaCinopHbl 0acmypni mypode
fbINbIMObI Ken KaxXemciHemiH eHOipicmepliH 6ipiHe
XXamambiHbl bapwara 6eneini. Kasipai 3amaHfbi
mexHonoausnap MeH XxabOblkmap Oda cofaH
WIOFbIpraHObIPbISIFaH. XKorapebi b6ocekenecmik
XarOalibiHOa Ke3 KerieeH eHOipicmiH muimdiniai kebiHe-
kenn MamaHOapObiH Kacibu OalibiHOblIK OdeHaeliHe
6atinaHbicmel ekeHOieiH rnpakmuka Kepcemin omaip.
CoHObikmaH, 6i30iH XonduHe KacinopbIHOapbIHbIH
mMamaHdapb! YWiH KaszakcmaHHbiH ~ s10pOribIK
yHueepcumemi  MeH  TOMCK  ronumexHuKarbiK
yHueepcumemi 6ipsiece Kosra arnraH «YpaH eHOipywi
XXoHe Kalma eHOeywi KacinopbiHOapOblH MEXHO0-
eusinapbly Kocibu Kalma OQaspriay KypcCbiHbIH dep
Ke3iHOezi, MaHbI30bl 0a Kaxxemmi ekeHOiei beceHedeH
6enaini. ¥YnmmeIk 3epmmey TOMCK nonumexHuKarsbiK
yHU8epcumemiHiH OKbImyuwiblnapbl 6epemiH
edicmemernik Mapuandap MeH aknapammap carnaribl
maHdan arsblHFaHbl COHWarbIKmMbl, MbiHOAyWblap
amom canacbl MmexHoroausinapbiHbiH OaMy ma-
puxbl, Kasipei 3amaHfbl 3epmmemerniep myparibi
mornbIK MYCIHIK arnybl YWiH, coHOal-aK osnapdbiH
bonawakmarbl Heeizai Oamy ypdiciH baranay yWiH
Mo MyMKiHOikmep awadsbil.

Kypcmap ypaH eHOipywi xoHe kKalma eHOeywi
KocinopbiHOapdarbl XyMbIC YwWiH Kalma Oasipray
MaKkcambiHOa UHXEHep-mexHUK MamaHdap yuwiH de,
mexHUKarnblK maHbIMbIH KeHelmy, 6iniMiH XaHarnay,
3amaHayu fblflbIM MEH MeXHUKaHbl €CKEPe OMbIPbIr,
KondaHbiCmarbl mexHosoausnapobl Kalma odnay
MakcambiHOa Kasip XyMbIC icmer xamkaH MamaHdap
ywiH de natidarsnbi 6onapbiHa KYMaH XOK.

CbiHaK 3epmxaHacbIHbIH MamaHbl pemiHoe MeHiH
e3 bacbiM ywiH Kauma Oasipray KypcbiHOa arfaH
KockiMwa 6irim ypaH eHAipy eHe OHbl 6HOey Ke3iHOeal
mexHornoausnslK enuwemoepdi bakbinay 6oUbIHWa
63 KbIaMemmik MiHOemmepimMOi MexHOorno2usifibIK
yOepicmepOdi mepeH myciHe omebipbin, bapbiHWa ca-
narnbl amkapyra MyMKiHOIk 6epe0i.

A.lly4kKos,
MMTY
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KasakcTtaHga aaponbiK KanablKTap keminMmengi

KasakctaHoa sgponblK KanablKTap KeMmineTiH MOnuroH cany
Xocnapga »xok, aen xabapnangbl Kasaknapat KP [MapnameHT
MaxxiniciHiH genytatbl M.SwimbaeBka cinteme xacan.

«EnimisgiH 6acwbinbiFbl  KaszakctaHga kaHgan ga Gip ymbl
KangblkTap, COHbIH iWiHOe agponblk  MaTepuangapbl  6ap
KangblkTap KemineTiH opbiHAap 6onybiHa >xon 6epmenai aen on-
navMmblH. MATAT3O KamKopnbiFbiHOAFbl Xanblkapanblk S4ponbiK
OTbIH 6aHKiH Kypy — Mynge 6acka maceney, - oedi M.Owimbaes.

Kypcue
26 HOAOpPA
B KazaxcTtaHe He GyaeT sgepHbIX 3aXOPOHEHUN

lMnaHoB Mo CO34aHUI0 MOMMIOHOB ANS SAEePHbLIX 3aXOPOHEHWIA B
KasaxcTtaHe HeT, coobwmn «KasnHdopm» co cchifnikon Ha aenyTta-
Ta Maxunuca NapnameHTta PK M.AwnmbaeBa.

«5 gymato, YTO pyKOBOACTBO HallEW CTpaHbl HE AOMYCTUT, YTO-
Obl B KasaxctaHe Oblnv MecTa Anisi 3aXOPOHEHUS KaKMX-TO TOK-
CUYECKMX OTXOAOB, B TOM Yucne saepHbix Matepuano. CoBceM
Opyrow Bonpoc - cosgaHve MexayHapogHoro 6aHka saepHoro To-
nnvBa nop arugon MATATO», - ckasan M.Awnumbaes.

Kypcue
26th November
Kazakhstan will not be nuclear waste burials

Kazakhstan has no intentions to establish nuclear disposals,
- as reported Kazinform referring to the Member of Parliament
Majilis, M.Ashimbayev.

«l think the leadership of our country will not allow placing
disposal of any toxic waste, including nuclear materials within
Kazakhstan. Creation of International Nuclear Fuel Bank under
IAEA auspices is another issue altogether», - said M.Ashimbayev.

Kursiv

27 HOAGpPA
Apamvra KaMKopIbIK
YM3-ga KoplwaraH opTaHbl, [JeHcaymnblKTbl KOpfay >XaHe
eHbek KayincisgiriH kamTaMacbl3 eTy eHAIPICTiK yAepicTiH, axbl-
pamac Oenweri 6onbin Tabbinagbl. «WHTepcepTudumka-THOD»
ayauTopnblK cpmpmackl KyprisreH Tekcepynep 6GapbicbiHOa 3a-
ybiTTa €LlKaHA4an aybITKyLIbIbIK aHbIKTanfaH oK. »KYMbICTbIH,
TYXKbIPbIMbIHbIH COMKECTIriHIH, cepuTudmKaThl GapnblK YLl Xynere
kacinopbiHaa ycTtan 6ep. 2013 XbiNAablH 6TKEH YL TOKCaHbIHAA
ypaH, 6epunnun xeHe TaHTan eHAipicTepiHae OHAaraH KelleHAi
Tekcepynep eTKisingi.
«YM3» AK
27 HOAGOpPA
3abota o noaax
OxpaHa oKkpyXatoLlen cpeabl, 300poBbs 1 obecneyeHuss 6e3o-
nacHoctu Tpyaa Ha YM3 aBnsioTcs HEOTbeMIIEMON YacTbH NPOn3-
BOACTBEHHOIO npouecca. B xone npoBepku, KOTOpyto NpoBoaunu
ayauTopbl dupmbl «HTEpcepTudmka-THOP» He BbINo BbISBNEHO
HWM OHOTrO OTKMOHeHUs. Mtorom paboTbl cTan cepTudukar cooT-
BETCTBMSA Ha BCE TPY CUCTEMbI Ha NpeanpuAaTMn. 3a Tpu kBapTana
2013 roga npoBedeHbl eCATKM KOMMMEKCHbIX MPOBEPOK Ha ypa-
HOBOM, 6EPUNNINEBOM U TAHTANIOBOM NPOW3BOACTBAX.
AO «YM3»
27th November
Concern for people
Environmental protection, health and safety at work are an
integral part of UMP production process. No abnormalities
were revealed during inspection carried out by auditors from
«Intercertifika—TUF» company. The result is a certificate of
conformity for all three systems in the enterprise. A score of
comprehensive inspections are made in uranium, beryllium and
tantalum production over three quarters of 2013.
UMP JSC




NMPOD®ECCUOHAJIIbHAA
NMEPEMOOFOTOBKA
XUMUNKOB-TEXHOJIOIOB

OtcyTtctBMEe B KasaxctaHe cneumanmavpoBaHHbIX
BY30B MO MNOArOTOBKE MPOMUIbHbLIX ANA ypaHo4o-
OblBatoLLlEe OTpacnv CHeUManmncToB, B KOHLIE KOH-
LOB, MPMBENO K TOMY, YTO B GONbLUMHCTBE CrydaeB
WHXXEHEPHbIE OOJMKHOCTM MO OCHOBHBLIM TEXHOMOMN-
YeCcKMM cneuuanucTam 3aHuMMmaroT npeacTaBuUTenu
POOCTBEHHbIX cneuumanbHocTeEN. EcTecTBeHHO, 4TO
OHM B CTEHax BYy30B He u3yyanu GasoBble M crneum-
anbHble OUCLUUMNMAWHLI MO XUMUYECKOW TEXHOMOrMn
ypaHa, paguoxvMMuio 1 T.4., a KpaTKOCPOYHbIE KYpChbl
NOBbILLEHNSA KBanNudukauum n camoobpasoBaHue He
MOrYyT BOCMOSIHUTb B MOSTHOM MEpPEe He4OCTaTOK Teope-
TMYECKMX OCHOB CreumanbHbIX HayYHbIX SUCLIMMIIWH,
COCTaBMAOLWMX OCHOBbLI TEXHOMOrMnM nepepadoTku
ypaHcoOepXaLlero Chipbsi.

KopnopatuneHeiM yHuBepcuteTtom AO «HAK «Kasa-
ToMmnpom» - TOO «KasaxcTaHCKUn S4epHbIA YHUBED-
CUTET» W paHee NpeanpuHUMAanUCb MOMbITKA peLue-
HUSA ykasaHHon npobnembl. Tak, B 2006-2008 rogax
ObIno opraHn3oBaHo obyyeHme 150 ctyaeHToB KasH-
TY umenn K.M.CatnaeBa no cneuuwanbHO agantupo-
BaHHbIM Mof NoTpebHoCTU oTpacnu nporpammam. K
NPOBEAEHMIO 3aHATUA NpuBNekanucb npodeccopa
Ka3axCTaHCKMX BY30B, OMbITHbIE CreLManncTbl npea-
npuatuin «Kasatomnpoma» u nperogaBaTenu Beay-
LLINX POCCUNCKUX BY30B, MMEBLUMX OMbIT MOArOTOBKM
cneumanuctoB gna atomHon otpacnm CoBEeTcKoro
Coto3za. Peanusauua nporpammbl crnelmanbHOW OT-
pacrneBoKr NOAroTOBKM NO3BOMMIA Torda NOKPbITh M-
KoBble NMOTPEBHOCTU B MPOGUIILHBIX cheluanucTax
BHOBb OpraHM3oBaHHbIX YpaHO4OObIBaOLMX npea-
NPUATUA CTPaHBbI.

B Toxe Bpemsd, HaumoHanbHbin VccnepoBatenb-
CKuiA TOMCKMI NONUTEXHNYECKUA YHUBEPCUTET UMEET
KonoccasnbHbI ONbIT MNOAFOTOBKM KagpoB AS1 aTOM-
HOWM oTpacnun. YHNBEPCUTET C CaMOro MOMEHTa Hava-
na passuTtua atomHon nporpammel B CCCP ogHuM m3
nepBbIX NPUCTYNUI K NOAFOTOBKE CMELMannUCToB ANs
oTpacnu. BbiCOkMIA ypOBEHb MOAFOTOBKM Cheumanu-
CTOB [0OKa3blBAET N TO 06CTOATENBCTBO, YTO BbIMYCK-
HUKM TOMCKOro monmrexa A0 CUX MOop 3aHMMaloT psg
Beaywunx nosmumni B AO «HAK «Kasatomnpom» u ero
O0YEPHUX NPEANPUATUSX.

B cBs3u ¢ atum, nognucaHne MemopaHgyma o co-
TpyaHn4yecTBe B 06nactu AOMNOMAHUTENBHOIO npodec-
CUOHanNbHOro 1 NOCNEBY30BCKOro obpasoBaHus, pea-
nmM3auun CoBMECTHbIX obpasoBaTerbHbIX MpPorpaMm
Mexay TOMCKUM MOMUTEXHUYECKUM YHUBEPCUTETOM
n KasaxctaHckum agepHbIM YHUMBEPCUTETOM CTan
Ba)XXHbIM LUArOM C LIENbLO MOBbILWEHWS KBanudukawumm
OTEYECTBEHHbIX KaapoB 1 Obin nognucan 3 masa 2011
roga. OgHMM 13 pesynbLTaTtoB COBMECTHOW AEATENbHO-

PROFESSIONAL
RETRAINING FOR
CHEMICAL ENGINEERS

In Kazakhstan, the lack of high schools oriented
on training of technical manpower for uranium
mining industry triggered strangle of key engineering
positions by the employees of related professions.
For sure they didn’t study special courses in chemical
uranium engineering, radiochemistry, etc., and short-
term training courses and self-education cannot fully
compensate the lack of theoretical foundations of
special scientific disciplines making a basis of uranium
raw processing technique.

Established by the NAC Kazatomprom JSC the
Corporate Kazakhstan Nuclear University LLP
has already made early attempts to address this
issue. In 2006-2008 about 150 junior professionals
have attended specially-oriented branch programs
at the Kazakh National Technical University after
K.I. Satpayev. During the training the experts from
leading Russian and Kazakh universities including
Kazatomprom experts gave lectures on topics in
which they have special competence and experience
in teaching Soviet Union nuclear manpower. At the
time a well-implemented program allowed supplying
demand for specialized professionals in newly
established local uranium mining companies.

At the same time National Research Tomsk
Polytechnic University owns a vast experience in
training of manpower for nuclear industry. Since the
beginning of USSR nuclear program development
the university one of the first started training for the
industry. The graduates who have trained so far have
been well qualified and are occupying a number of
leading positions in NAC Kazatomprom JSC and its
subsidiaries.

In this regard, the Memorandum of Cooperation
in the field of additional professional and graduate
education and joint implementation of educational
programs signed by Tomsk Polytechnic University

CTU siBNSIeETCA 0OpasoBaTenbHbI NPOEKT npodeccu-
OHanbHOW MEPENOAroTOBKM CMeLManncToB npeanpu-
atmin KomnaHmm B 0b6nacty XMMMUYECKOM TEXHOMOornn
ypaHa n akcnnyatauum ypaHogobbiBatoLwmx n ypaHo-
nepepabartbiBalOLLNX MPOM3BOACTB, HanpaBreHHbIN
Ha WUCMorfb30BaHME MPU3HAHHOrO noteHumnana TITY
AN NOArOTOBKWM Ka3axCTaHCKMX KaapoB. Ha cornaco-
BaHMe NporpaMm M TEXHONOrnMm oby4yeHUs, MPOXOXK-
AeHve npoueaypbl 3KCNOPTHOIO KOHTPONS, pelueHne
OpraHM3aunoHHbIX BOMPOCOB YLUMO NoyTy ABa rogal
MpakTnyeckas peanusauusi NporpaMmbl Hadanacb B
mapte 2013 roga.

B HacTosilee Bpems No AaHHOW nporpamme npo-
xoguT obyyeHve rpynna cnywartenen us 12 4yenosex,
NPeacTaBNALINX YeTbipe A0ObLIYHbIX NPeanpuUATUS
«Kasatomnpomay. [1o Ha4ana ANCTaHUMOHHLIX 3aHS-
TV cneumanuctamu TITY n kopnopaTMBHOIO YHUBEP-
cuTeTa, NpU akTMBHOM yyacTuwm crniywartenen, Gbina
oTpaboTaHa TexHonorua npoBegeHus BebuHapos,
paspaboTaHa u pasocrnaHa nogpobHas WMHCTPYKUUS
ONA YYaCTHUKOB. 3aHATMA npoxogunu B hopme Be-
OMHapoB NO corfnacoBaHHOMY CO crywiaTensmMu pac-
nMcaHnio No ABa akageMn4ecKMx vaca LWecTb OHEN B
Hegento. MNponycTuBLIne NO Kakon-Nnnmbo npuymHe 3a-
HATMA criylatenn MMenym BO3MOXHOCTb O3HAKOMUTb-
Cs1 C MaTepuanamu 3aHaTum B nioboe yqobHoe Bpems.
3artem, B aBrycte Hawwm pebsita nobbiBany B ToMmcke.
Mm Obin obecnedeH [OCTyn B paHee 3akpbiTble na-
B6opatopumn yHuBepcuTteta. Ha aTtom atane OCHOBHOeE
BHMMaHue 6bino ygeneHo BbINOMHEHMIO nabopartop-
HbIX NMPaKTUKyMOB, CAaye 3a4eTOB U 3K3aMEHOB MO
pasnuYHbIM OuMcUMNIMHaAM. 3aBepLualrolLnin NATbIA
mMoadynb obyyeHus coctosanca 3-12 pekabps 2013
roga Ha 6ase KasaxcTtaHCKOro agepHoro yHmBepcure-
Ta. B pononHeHue K TpagMUMOHHBLIM 3aHATUSIM, 3a4e-
TaMm, 3K3aMeHaM, Ha 3TOM 3Tane ObINo yaAeneHo MHOro
BHMMaHMA KOHCYNbTaLMaM Mo NOArOTOBKE BbIMyCKHbIX
aTTecTalnoHHbIX pabort. [locnedHune, BbIMNOMHANUCH
Ha TeMbl, akTyanbHble ANs pearnbHbIX ypaHogobbiBa-
rowux nponseodcTte B KazaxctaHe. BOT nuulb HEKOTO-
pble OT3bIBbl OTAENbHbIX CnyLlaTenemn:

CkopHsikoe A.A. - MeHeO)xep omadesnia mexHu4e-
CK020 KoHmpoJisi u kayecmea TOO «Cemu3sbai-Ux»:

«5 pad, ymo okasarncs crywamernem rnpospamMmabl
«TexHonoauu ypaHosbix OobbigarOWux U nepepa-
bamebisatowux npednpusamuli». [lpozpamma O4YeHb
HacbluweHHasi. CospemeHHbIl nodxo0 OucmaHUUOH-
HO20 oby4yeHus, nposedeHue 3aHIMul 8 sude sebu-
Hapos rpernodasamensmu TI1Y, no3eosissem oceoums
mamepuar, 6e3 ompbiga om MPou3so0CMEeHHOU Oe-
smenbHocmu. Tak xe bblna xopowas 803MOXHOCMb
nobbisame 8 2. ToMck u npuobpecmu npakmuyeckue
HaeblKu usy4aemol oucyurnnuHbl. O4eHb ernedyamrisi-
em cospemMeHHoe ocHauweHue nabopamopud TI1Y u
pa3Hoobpasue nabopamopHbix pabomy.

Maoxapa E.O. — HavyanbHuUKk ®XJ1 TOO «Annak»:

«Hu 0nsi ko2o He cekpem, Ymo rpednpuUsMuUs amom-
HoU ompacsu, mpaduyuoHHO 58M5HMcs 00HUMU U3
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and Kazakhstan Nuclear University on May 3, 2011
became a key milestone aimed at further training
of domestic experts. Joint efforts have triggered
educational startup primarily focused on professional
retraining of chemical, uranium processing and mining
manpower of the Company by means of TPU first-hand
experience. It took almost two years to coordinate
this programs and education strategy, passing export
control procedure and organizational issues. The
program was launched last March.

Currently 12 professionals from 4 mining subsidiaries
of Kazatomprom attend this program courses. Prior to
the beginning of remote training TPU and KNU experts
actively supported by attendees have tailored webinars
and distributed detailed manuals to the participants.
Classes are held in the form of webinars on an agreed
schedule with the audience two hours a day and six
days a week. Attendees had an opportunity to look
through missed lectures in any convenient time. Then
in August our guys visited Tomsk. They had access to
previously closed university laboratories. At that stage
they primarily focused on doing laboratory exercises,
tests and examinations on various topics. The last fifth
training module was hosted by Kazakhstan Nuclear
University on December 3-12, 2013. In addition to
traditional classes, tests and exams much attention

was paid to consultations how to issue final certification
papers. These were devoted to real uranium mining in
Kazakhstan. Here are some comments of students:

A.Skornyakov, Manager, Quality Control Dept.,
Semizbay —U LLP said:

«l am glad to be a student of Uranium Mining
Technology Training Program. The Program was
very intense. Update distance learning approach
and webinars organized by TPU experts made it
possible to master lectures without departing from the
production activities. Just we had a good opportunity
to visit Tomsk and acquire practical skills. | was very
impressed with well-supplied TPU laboratories and
variety of laboratory works».

Ye. Madzhara, Head of PCL, Appak LLP said:

«ltiscommon knowledgethatnuclearestablishments




camMbiX HayKOeMKUX MPOMbIWIIEHHbIX MPOou38odcms.
Ha Hux cocpedomoyeHbl camMmble CO8PEMEHHbIE MEX-
Honoauu u obopydosaHue. Ho npakmuka rnokasblea-
em, 4mo 8 yCr/108UsIX 8bICOKOU KOHKYpPEeHUUU, 3¢hehek-
mugeHocmb 106020 npoudsodcmea, 8 Haubonbwel
cmerneHu, 3asucum om YpO8HS MPOgheCccUoOHaIbHOU
rnodzomosku crneyuanucmos. Mosmomy, s cyumaro,
Ymo C€e0e8pPeMeHHOCMb, HeobXoOUMOCMb U 8aXx-
Hocmb Kypca npogbeccuoHanbHoOU nepenod2omosKu
« TexHonoauu ypaHosbix 0obbigarowux u nepepaba-
mblgarowux npednpusmuli»y, op2aHu308aHHO20, CO-
emecmHo, KasaxcmaHcKum si0epHbIM yHuUgepcume-
mom u TOMCKUM NoniumexHU4YeCKUM yYHUBEPCUMEMOM,
0n1s crieyuanucmos npednpusimul Hauweao xonduHeaa
mpyOHo nepeoyeHums. Memoduveckue mamepuaribi
U uHgbopmauyusi, 0asaemasi nperodasamernsmu Ha-
UUOHalbHO20 uccriedoeameriscko2o TOMCKO20 ro-
JlUmexHU4ecKoao yHusepcumema, nodobpaHbl makx,
umobhbl criywamenu nosny4unu rnpedcmaeneHue 06
ucmopuu pa3sumusi mexHosioauli amomMHoU ompac-
Jlu, 0 caMbiX COBPEMEHHbIX pa3pabomkax, a makxe
MOe/iu OUeHUMb OCHOBHble MeHOEHUUU pa3sumusi 8
6yoywem.

Kypcbl mo2ym 6bimb 1one3Hbl, Kak UHXEeHEPHO-
MEeXHUYeCKUM crieyuanucmam, ¢ Uesnbio rnepernodao-
moeKu 05151 pabomsl Ha ypaHo8bix 00bbI8atoUUX U re-
pepabambigarowux npednpusamusix, mak u Ons yxe
pabomarowux creyuanucmos, ¢ Uesbk paclwupeHus
MEXHUYECKO20 Kpy2030pa, «0C8EXEHUSsT» 3HaHUl, ne-
PEOCMbICIIEHUE CYU,eCMBYIOWUX MEXHOI02UYECKUX
peweHul, ¢ y4emom CO8PEMEHHO20 YPOBHSI HayKu U
MEXHUKU.

Lns meHs nuyHo, Kak Ons crieyuanucma ucrbima-
mernbHoU nabopamopuu, G0NOAHUMESbHbIE 3HaHUS,
nosny4YeHHble Ha Kypcax neperno02omosKu, no3eorsisi-
tom 6oriee Ka4ecmeeHHO 8bIMOJIHSMb U C80U Hacmo-
Awue OomKHOCMHble 06513aHHOCMU 10 KOHMPOJI0
MEeXHOI02UYeCKUX rnapamempos rnpu 0obbiye u ne-
pepabomke ypaHa, ¢ yyemom bonee 21yboko20 mno-
HUMaHUsi CyuHOCmu rnpomeKaruwux 8 mexHonoauu
rpoueccosy.

YUneHbl aTTecTauMoOHHOM KOMWUCCUWM Takke OTMe-
TUNK, YTO 3almMTa BbIMYCKHbIX paboT npoluna Ha Xo-
poLleM, Ka4eCTBEHHOM YPOBHE WM BCe ABeHaguaTb
BbIMYCKHWKOB nony4aT gunnomsl TIY o npodeccuo-
HanbHOW NepenoaroToBke C NpaBOM BeAeHUS paboT
B 06nactn «TexHomnormm ypaHoBbiX A0ObIBAKOLNX U
nepepabartbiBaloWwmnx npeanpuaTniny. lonoxutenb-
Hble pe3ynbTaTbl 00y4YeHUs1 AalT YBEPEHHOCTL B TOM,
YTO AaHHbIN COBMECTHbIN 0OpasoBaTeribHbIA NPOEKT
KazaxctaHckoro sgepHoro yHuBepcuteta n TMY Oy-
AeT ycrnewHbIM U BocTpeboBaHHbIM. B HacTosiwee
BpeMSI KOpPMOpaTWBHbLIA YHUBEPCUTET MNpoaosrHkaer
paboTy Hag NpOOBWMXEHMEM COBMECTHbLIX MPOrpaMm
MoCrneBy30BCKOro 06pa3oBaHNs U C APYrMMn By3amu
Poccuinckon ®epgepauum.

A.llyd4kos,
MMTY

are traditionally among the most science-intensive
industries. They are concentrated with the most
modern technologies and equipment. In fact practice
shows that in a highly competitive environment the
effectiveness of any legal proceedings to the greatest
extent depends on the level of professional training.
Therefore it seems be hardly overestimated necessity
and importance of Uranium Mining Technology
Training Program jointly organized by Kazakhstan
Nuclear University and Tomsk Polytechnic University
for our holding. Methodical materials and information
given by the teachers of the National Research
Tomsk Polytechnic University are chosen so that
the students have an idea of the history of nuclear
industry technology development for the most modern
developments and also can appreciate the main
trends of development in the future.

The course can be useful for engineering
professionals to retrain for work in the uranium
mining and processing enterprises and for involved
professionals to enhance technical horizons,
«refreshment» of knowledge, redefining existing
technological solutions given the current level science

and technology.
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For me personally, as for specialist of testing
laboratory additional knowledge gained during the
course is good opportunity to better perform my
real duties for control of process parameters in the
extraction and processing of uranium, subject to a
deeper understanding of the processes taking place
in the technology».

Members of Professional Licensing Board also noted
a good level of graduate papers and all 12 students
will get TPU diplomas on professional retraining with
the right to work in Technology of uranium mining and
processing enterprises. Positive learning outcomes
provide confidence that the Educational project jointly
organized by Kazakhstan Nuclear University and
Tomsk Polytechnic University will be sought-after and
successful. Currently, the corporate university keeps
on promoting joint postgraduate programs with other
universities of the Russian Federation.

A.Puchkov,
MMTU

OHAOIPYLUI CANNANNAPFA
APHAIJIF AH MBI BAF JAPJIAMACHI

COTTI BACTANAODbI

MaHrinik 6acekenecti 6acbiMAabIK 6onmachl XaHe ©3iH 03i XeTingipyre yMTbINFaH afam yLUiH Xanfbi3
6acekenecTi 6acbIMAbIK — OKYFa bIHTanNbIbIK NeH e3repyre KabineTTinik ekeHi aHbIK. Byn KbI3bIKTbI,
paxaTka 6eneyLui )xaHe XXyMbiCTa nanaa akenyLi 6u3HecTe TabbICKa XeTyAiH AayCbI3 KanHap Ke3i. Omip
KepceTin XypreHaen, Kakcbl TeEXHUKanNbIK 6inim anfaH agamaap, an myHgannap 6isge a3 emec, 6MsHec
MaceneciHae Tan-Tayip O6arbIT-0arnap yctam Gineai. Ananaa 6yn GargapnaHy Kew Xafganaa »Kakebl
pgereHMeH, KebiHe-ken TyMucikneH faHa Xacanagbl. Erep 6acwbl KON acTbiHAafFbl Kbi3MeTKepriepMeH
XeMicCTi XKyMbIC icTerici kence, nayasbiMabIK ©cyre Kon XeTKisyal Hemece Xeke GU3HecCiH awyabl Xo-
cnapnaca, on ecin, epkeHagengi xaHe 6yn pette oraH MBI 6argapnamacbl 60MbIHLIIA anblHFaH 6inimM KeH,

MYMKiHAiIKTep awaabl.

Mackey MemnekeTTik Tay-keH yHnsepcuteTi (MMTY)
MeH «KasakcTaHHbIH saponblk yHuBepcuteTi» XKLWC
apacblHAafbl XEMICTi bIHTbIMAKTACTbIKTbIH, HOTMXECI
petiHOe «Tay-keH ©eHAIpPICiHIH MeHemKkMeHTi» MBI
MINING 6armapnamachl icke acblpbiia 6GacTtagbl.
Bykin gyHue xysiHaoe MBI 6argapnamackl — 6apbiHLLa
TaHbIMan xanblkapanblk MamaHblk, 01 MaMaHgapfa
Bum3HecTi backapy xaHe ickeprik aKkiMLWinik canacbiHaa
TMiMAi XXYMbIC aTkapyFa MyMKiHAIK 6epegi. ATanmbiw
Gargapnama eHaipyLi cana KplaMeTKkepnepi yLiH ap-
Hawnbl a3ipneHreH. OHbl Urepy an kacibn meHemxep
bonyra FaHa emec, coHbiMeH Bipre XXI facbipabiH 6uik
TananTtapblH ecKepe OTbIpbiN MWHepanabl eHAIPICTi
backapy canacblHOga MaMaHOaHAgblpbiiFaH  Ginim
anyfa, Tay-KeH eHgipicingeri 6usHec epekweniriH
Ginyre, Gackapy gpafgbinapbliH, ownay 6GenimainiriH
MeHrepyre, Typni wenTtepaeH Ou3Hec yaepictepgi
Backapyabl YpeHyre Xon awagpl.

MBI GargapnamacbiH, KypcTap MEH TPEHUHITep
XMBIHTBIFBIH KypacTblpy 6GapbicbiHOa 6i3 onapablH,
Gipi-bipimeH agemi ynnecin, TONbIKTbIPYbIH, COHbIH
iwinge Genrini 6ip macenenepre ap anyaH ke3kapac
TYpFbICbIHAH KapayblH Kagafanagblk. byn acipece,
KapXXblrep >xoHe MapKeTOror, MeHeIKeP KoHE MEHLLUIK
WeCiHiH Kekapacbl TypfbiCblHAH Kapayfa MYMKIHAOIK
GepeTiH cananblk apHambl nNaHgepre kartbiCTbl 6on-
abl. Eki kbinFa mexenenreH OGargapnamaga anthbl
WHTEHCUBTI MOAyNbAEp >KYpridy KapacTblpbliiFaH.
OnapgblH  ekeyi  (anfawkbICbl XXOHE  COHFbICHI)
Mackeyne, MMTY-ge, kanfaH Tepteyi KasakctaHaa,
KAY-ne eteai.

2013 xbingblH, Mamblp avblHga MMTY-ge «Tay-
KEH eHAipiciHiH  MeHemxkmeHTi» MBI MINING
6argapnamacbiHbIH GipiHwi moaynieTTi. OHbl 83ipneyre
XoHe eTkidyre 6i3 ynkeH xayankepLuinikneH kapagbik.
HakTbl MakcaTTap MeH MiHAETTepre KypbifiFaH Tay-KeH
OM3HECIHIH MeHeoKMeHTI bargapnamachl ganbiHaan-
Obl. TeiHOayLWwbINapfFa Tay-KeH eHAipiCiHiH, 9KOHOMUKa-
Cbl MEH MEHEeIKMEHTI BinimiHiH 6apnbik dparmeHTTEpI
npakTuKanblk UHTEPAKTUBTI cabakTapMeH ynnecTipine
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oTbipbIn, GipTyTac AyHuMe TypiHAE YCbIHY MiHAOETI
anfa kombingbl. bisgiH  ThiHOAQywWbINApbIMbI3 TYPni
akagemusnblk 0inim meH 6aclubinblK KbI3METTIH Typri
npakTuKarnblk ToXXipnbeciHe ne ekeHiH eckepcek, onap
Tek Gargapnama TyXblpbiMAamacbiH OypbiC TaHOawn
GinreHge xaHe XaHa OKbITy o4icTepi MeH cananblk
MamaHAblK 6orbIHWA Giperen aBTOPrbIK KypcTapablH
OHTawnnbl ynunecim Tabybl apkacbiHaa faHa MBI TyTac
cananbl 6inimMiH anybl MyMKiH.

barfgapnamaHbl Peceit fbifiblM  akageMUSCbIHbIH,
MYLLIE-KOPPECMOHOEHTI, TEXHMKA FblNbIMAAPbIHbIH
AokTopbl, npodeccop JleB AnekcaHgposud [ly4ykos
awbin, «MeTangap, LWMKi3aTTap >XoHe MuHepangpl
eHiMaepaiH anemaik HapbiFbl» NoHi OOMbIHLLIA NeKuus
okblabl. TaHbIMan fanbiM MUHepanabl pecypcrapabl
urepyaiH xkahaHgaHybl, Tay-KeH iciHaeri cTpaTernsnbiy
3eptreynep, MMTY crTpatervanslk 3epTreynep
opTanbifblHAA anblHFAH FbIbIMU HATWXKENEep, agam-
3aT OPKEHUETIH XXep KblpTbiCblHAA OpHanackaH Mu-
Hepanabl pecypcTapfa CaMKeC AaMbITyAblH Teopwu-
ACbl Typanbl 8Hrimenen ©Oepai. OnNemHiH >XeTekLi
YHUBEPCUTETTEPIHIH MMHEepanabl pecypcrapabl urepy
canacblHAafbl 3epTTeynepiHiH HaTWXKenepiH Mbican
eTin kenTipgi. TeiHOaywbnap nekuuanapabl XKbinbl
kabblngan, MeHi MeH MaHbI3AbINbIFbiHA TOHTI Oonabl.

MyHaH COH 3KOHOMMKA FbINbIMAAPbLIHbIH AOKTOPbI,
«OKOHOMMKA >XKBHEe Tay-KeH 6eHAipiCiH >ocnapnay»
KadegpacblHblH, npodeccopbl Apkagun ApamoBuy
MeTpocoB cTpaTternsanbik >ocnapnay >XoHe Tay-KeH
OHAIPICIH Tangay XeHiHaeri aBToprblK KYpPCbIH OKbIM,
8p TblHAAyLWbIfa ©3iHiH XaHa OKymblfbiH Tancbipabl.
TeiHOaywWbINapablH, Kenwiniri NeHHEeH ic Xy3iHae Xa-
Gapbl bonraHablkTaH, cabakTapablH 6ackiM GeniriHae
on TbiHAAYLWbINAPMEH MHTEPAKTUBTI cyxbaT Kypbin,
HaKTbl OHAIPICTIK cypakTapfa ayan GepymeH 6on-
abl. Mpodeccop Apkagui eTpocoB ypaH eHAipyLui
©HEPKACIMNMNEH XaKblHHAH TaHbIC.

MyHaan TEOPUANbIK-NPaKTUKaNbIK cabakrap
anblHFaH GiniM  MeH KyMmbICTafbl Adargbinapapl
nanganaHyga enweycia namga KenTipeTiHiH ge




ThiHAAYLWbINAp Xofapbl baranaabl.

TeiHOoayweinapga  coHgam-ak  MMTY  «Tay-
KEH ©HepkacibiH yMbiIMaacTblpy aHe Gackapy»
KadegpachbliHbIH npodeccopbl, PO Kopnap >xeHiHaeri
MEMMEKETTIK KOMUTETIHIH, FbiNbIMM XaTwWbICbl Anek-
cen AHaTonbeBu4y ALLUMXMaHHbIH CeMuWHapbl Aa
YIIKEeH KbI3bIFyLWbINbIK Tyablpabl. On Tay-keH ca-
nacbl KacinopblHAapbIHbIH, GacwbinapbiMeH cabak
Xypridyae yrnkeH toxipubere ne.

Jlekumsanapra, ceMuHapnap MeH WHTepaKTUBTI
cabakrapfa MMTY okpITywbinapbiMeH katap PO
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YkimeTi  xaHblHOoafbl  Kap- .

Kbl yHUBepCcUTETIHEH, PO i
YKiMeTi  KaHblHAAFbl XanblK e

LWapyallbinblfbl
CblHaH npodpeccopnap Tap-
TbiNAabl. ©HAipicTeri eHOekTi
Gencenai  OKbITYLWbIbIKNEH
katap anbin XKYpreH
OusHecmeHOepaiH UMHTepak-
TUBTI  cemuHapnapbl  da
TbiHOayLWbINapaa Kakchbl
acepnep kanablpabl. OKbITY-
OblH ~ 3amaHayn aficTepiH
XeTiKMeHrepreHonap ickepnik
ovblHAapAbl, Kbl3blKTbl Kpea-
TUBTI TakblpbiNTapdafbl OKYy
TaHbICTbIpbINbIMAApPbIHA
XKOHE nekuusanblk  MmaTepu-
angapabl  KoFapbl  Kecibn
aeHrenge cananel 6asHgan 6epyre TbiHAayLWbINapAbl
JanbiHOayabl KaMTUTbIH MHTEPaKTUBTI cemMuHapnap
eTki3ai. MaceneH, «KeH OpHbIH XoHe Tay-KeH eHAipyLUi
KomnaHusanap 6usHeciH 6aranay» Kypcbl cabakTtapblH
Pecengeri ipi koHcanTuHr komnaHusicel IMC Montan
6ac aupektopbl Cepret Hukuwwnyes, «BusHecTiH
3KOHOMMUKarbIK opTachl (Makpo XXaHe MUKPOIKOHOMMU-
ka)» kypcbiH «LUHN3Wyronb» AAK 6ac gupektopsl,
npodeccop, 9KOHOMMKA FbiNibIMAAPbIHbIH, LOKTOpPbI
Brnagumup MetpoBud NoHomMapeB okblabl. An «Tay-
KeH xxobanapblH 6ackapy» NoHi GoNbIHLWA TaHbICTbIPbI-

akagemusi- | T

neimaapbl 6ap nHTepakTueTi cemuHapapl Cibip kemip-
3HepreTuKanblK KOMMaAHUACBIHLIH, Kypaerni KypbiibiC
Xobanblk keHcenepi 6ackapmacbiHbiH 6acTbifbl [OMu-
Tpun TnacTuHUH Xyprisgi. ©HaipicwinepaiH  e3iH
OKbITYFa Lakblpy ThiHAAyLWbINapablH  Kbl3bIFyLUbI-
NbIfbIH apTTbipa TYCTI.

KeniHipek TbhiHOaylWwbInap 3 oacepnepiH opTtafa
canbin, 6api ge >Xakcbl, OKynap >Xofapbl AeHrenge
YMbIMOACThIPbINFaHbIH, fNeKkToprnap o3 IiCiHiH, Hafbl3
webepnepi €eKeHiH, yakbITTbliH Kananm Te3 OTKEHIH
aHfFapMaraHablKTapblH  anTbin  XatTel. ConapablH,

KenbBipiHiH nikipnepi MbiHagaw:

«dnnakK» XLIC YIINP 6acwsbicb!
AnekcaHOp KanuHuH:

— Kypcmarbl OKbimy Homuxe-
niepi MeH KymkeHdOezideH de apmbiK
605ndbl.  OKbimywbinap  Kypamsi
akalemusiniblK  mypfbidaH  6or1-
CblH, XXYMbIC icmen xypeseH b6ac-
wbinap  MeH  MeHeOoxenepOeH
6oricbiH mek y30ik MamaHOapOaH
maHOanfaH. MeHedxxmeHm  rneH
Hakmbl  fblibiMOap  yUnecimiHiH
mene-meHOiai MeHiHwWe, arbiHa-
mbiH  6iniMHiH xofapbl OeHaeliH
aHbIKmMauosbl.

Okbimyda ylbimMObl b6ackapyObiH HamuXenepiH
OHbIH cmpameausi, mayekenoep, Kapxbinap besieiHoe

9KOHOMUKarbIK  KepcemkiwumepimeH MiHOemmi
mypdeai canbicmeipynapra 6acsimObiK 6epinemiHoieiH
amarn emkeH ab3sarl.

«bemnak Qana» BK» XLIC, «OHmycmik UHkati»
KeHiwiHiH 6ac uHxeHepi Anekceli Muxees:

— KAY-HbiH  6iniM  bepy  b6ardapnamanapsbl
KypambiHOarbl )xaHa xxoba 60s1bin mabeinamsiH MMTY
MBI 6ardapnamacbl mbiHOaywblnapObiH 63 MaHbIM

KeKxxuekmepi keHelimy yuwiH Kaxxemmi acriekminepoi
Kosfraloebl. Lllewimdep Kabbindayda, cmpameausisibiK
xocrnapnayda 6apbiHwa canansl manday YWiH
6inim anyra MymkiHOiKk 6epedi. OKbimy 6apbiCbiH-
Oa arnbiHFaH xobanapdbl backapy, KecCinopbIHHbIH
Kapxbl xardalbiH, m.6. manday canacbiHOarb! b6irlim
MeH OarOblniapdbl ic Xy3iHOe KondaHy xelmmepi
KapacmelipbinFaH. Amanmbeiww 6ardapriama 600biH-
wa OoKblmy eHbek HapbifbiHOa xofapbl b6acekesnik
apmabiwblnbiK 6epedi den ecenmelMiH.

«batikeH-U» XLIC OTH xemekwi mMeHeO-xepi
Onibek KaymeHos:

— MMTY-0biH « Tay-keH 6HOIPICIHIH MEHEOXXKMEHMI»
MBI 6ardaprniamachkl MeHi €Ki Hezi3ai ceberireH e3iHe
mapmmbl: BipiHWici — may-KeH UHXeHeprnepiH dasp-
natimsiH P®-0afbl xXemekwi yHusepcumemmepdiH
GipiHiIH  xanbikaparnbik yneideai OunnoMsiH  any
MYMKiHOIei, eKiHwWici — myblIn-eckeH Karambi30aH 6ipa3
yaKkbimka y3an wbiKnal-aK XoHe Heaizai XyMbicmaH
Kon y3bel-aKk okbimy 6ardaprnamacbiHbiH 6acbiM
beniziH MmeHaepy MyMKiHdiai.

KAY 6asacbiHaa KbIpKyMeK xaHe Kapalla annapbiH-
Aa eTKeH OKbITYAbIH KOPbITbIHAbINAYLbI €Ki Moayrni e
TabbicTel 6onabl. Onapra MMTY npodeccopbl, KO-
HOMMKa fbinbIMAapbIHbIH, okTopbl C.H. MoHYapeHko,
MMTY MBI Gargapnamanapbl XeTeKLici, 9KOHOMU-
Ka fblnbiMaapbliHbiH KaHaugatsl, goueHt A.O. MMyd-
KOB, COHOal-aK, 9KOHOMMUKA fbifibIMAAPbIHbIH, KaH-
anpatel, PhD, nuHoop JIOHOOH YHWBEPCUTETIHIH,
(Glyndwr University London) npodeccopsl, MMTY
XoHe HoTTuHrem yHuBepcuteTTepiHiH (University
of Nottingham) PJI. Ny4ykoB kaTbiHacTel. Mackey
Tay-KeH YHUBEPCUTETIHIH  OKbITywWbINapbl  6i3giH,
ThiHOAAYLWbIIApbIMbI3  KaCiNOpbIHAAPbIHLIH, cananbIk
epekLenikTepi eckepine oTblpbin apHamnbl 83ipneHreH
aBToprblK MaTtepuangapbiH ycbiHAbl. Ocbl KeseHae
OKbITyWbINAP  KaTapblHa  TbiHAAyLWblNapbiMbI3fa
OypbIHHAH TaHbIC AOLEHT, FbiflbiM KaHAMAATbl Anekcen
HukonaeBny oH4YapeHKo, coHaan-aK 6enrini Fansim,
PFA Xep konHayblH urepyaiH KeweHnai npobnemana-
pbl UHCTUTYThIHbIH, XETEKLUI FbINbIMU KbI3METKEPI, TeX-
HUKa FblNbiIMAApbIHbIH, AOKTOPLI B.A. EpemMeHKo kenin
KocbIngbl.

AngblH ana KopbITblHAbINAP  LWbIFApa Kene
KasakcTaHHbIH  ypaH  canacblHgafbl  «Tay-KeH
eHaipici  meHemxkmeHTi» MBI GargapnamacbiHa
coTTi cTapt bepinai nece 6onraHgan. barpapnama
TbiHOAYLWbINapbIMbI3abIH 63aepiHae G6ap GinimaepiH
Xymnernen, XaHacbIMeH efayip TonblKTbIpa Tycyre, oun-
nay cTuniH cananbl geHrenre e3repTin, OHbl KelleHai
api uKempai eTyre kemekTeceTiH OannaHbICTbIpyLbl
KYLLUKe arHanybl faxkan emec.

A.lly4kKos,
MMTY
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XPOHUKA
CHRONICLE

KasakctaH MATAT3-HiH 6ackapy
KeHeci KypaMbiHa eHyAeH YMITTi
MATATO peperi 6ovbliHLLIA, dneMaeri 6apnaHFaH ypaH KOpbIHbIH,
19 % KasakctaHga worblpranfaH. KasakctaH 1e3 MAFATO-HiH,
Backapy keHeciHe eHygeH YMITTi. ANMaKTbIK TOMKa eHy YLUiH Tek
OHr1ycTik KopesiHbiH, faHa Kompaybl XeTneW OTblp, COHAbIKTaH
AcTaHa KMbIPLUbIFLICTLIK TONThlI TaHgaraHbiH — ekin PK MU xa-
Gapnagbl.
Hoeocmu PAA

28 HOAOpPA
KasaxcTtaH HageeTcs BOUTM B coBeT npaBneHus MAFATO

Mo gaHHbIM MATAT3, okono 19 % oT Bcex pasBegaHHbIX MUPO-
BbIX 3anacoB cocpenotoveHo B Heapax PK. KasaxctaH Hageetcs
ckopo Bowitn B CoBeT npaBnexnuss MATATO, ansi BCTynneHus B
pervoHanbHyto rpynny eMy He XBaTaeT MuLlb noaaepXku KOxHow
Kopewn. - Ham ans n3bpaHus B npaBrneHMe HeobxoamMmo BOWTU B
OfHy M3 pernoHanbHbIX NoAarpynn 1 ActaHa oCTaHoBUa CBOW Bbl-
00op Ha AanbHEBOCTOYHOM. - coobwun npeactasuTtens MAL PK.

PUA Hoeocmu

28th November
Kazakhstan plans to join the IAEA Board of Governors

According to the IAEA, about 19 % of the world’s explored
reserves are concentrated in the bowels of RK. Kazakhstan hopes
to become a member of the IAEA’'s Board of Governors in the near
future and Kazakhstan only needs the support of South Korea for
it, MFA of Kazakhstan spokesman said.

RIA News

29 kapawa
AcTaHagarbl KyH 6aTtapesanapbiH WbiFapaTbiH
3aybIT 2 MNpA, TeHreHiH eHiMiH eHAipAi

2013 XbInAdblH MayCbiMblHaH ©HIMHIH caTbin an apa caH
doToanekTpnik MmogynbtbiH (3,5 MBT) 15 413 paHacbiHbIH, wapT
»acac xoHe 1,4 MBT HueTTepae. Ha TONblK anbiMAblfbikka apa
2014 xbinbl WbIFY >XocnapnaH, Gipak yxe kasip GenceHe ic-
Wwapanap wa eTkidyaiH 6asapbiHblH i3geHiciHe 6ac weTtengaik
HapbIKTa eHcepineadi xaHe npexae Gapnblk, MeH 6ocaranacneH
XKOHE CEepIKTECTEPMEH Lua WHTErpauusnbik >KamraymblK XaHe
Gipnectik. Bapnbik 6HiM 6acTbl eHAipYLUiHIH canackbiHa cankecesi.

tengrinews.kz

29 HoAGOpA
3aBop conHe4vHbIx 6aTapen B AcTaHe
BbINYCTWUI NPOAYKLMIO HA 2 MNIPA. TEHTe

C wioHa 2013 roga 3akntodeHbl 4OFOBOPbLI Ha MOKYMKY NpoayK-
umn B konuyectBe 15413 WTyK POTOINEKTPUHECKUX MOAynen
(3,5 MBT) 1 1,4 MBT B HamepeHuax. Ha nonHyo MOLLHOCTbL nna-
HupyeTtcs BblnTr B 2014 rogy, HO yxXe cenvac akTMBHO NPOBOAATCA
MEPONPUSATUS MO MOUCKY PbIHKOB CObITA Ha 3apyOeXHbIX pbIHKaX
1 Npexae BCero, ¢ coceasMm 1 napTHeEpPaMu No MHTErpauMoHHbLIM
coto3aM 1 obbeanHeHuam. Bcs npoaykums COOTBETCTBYET Kade-
CTBY BeOyLLMX NPOU3BOAUTENEN.

tengrinews.kz

29th November
Astana Solar Panel Plant
produced 2 billion tenge worth of solar batteries
In June 2013, contracts for the purchase of products of 15413
pieces PV modules (3.5 Mw) and 1.4 Mw in intent. At full capacity
scheduled to come out in 2014, but already now are finding market
outlets in foreign markets and, above all, neighbours and partners
on integration unions and associations. All products comply with
the quality leading manufacturers.

tengrinews.kz




YCMELUHbIA CTAPT
NMPOrPAMM MBI

ONA 0OBbIBAKOLLUX
OTPACIJIEUN

Kak n3BecTHO, He OblBaeT BEYHbIX KOHKYPEHTHbIX
NpeMMyLLecTB U €OMHCTBEHHOE KOHKYPEHTHOE npe-
UMYLLIECTBO OMS YernoBeka, CTpeMSLEerocd K camo-
COBEPLLEHCTBOBAHUIO - CMOCOBHOCTL K OBy4eHuto, u
CNOCOBHOCTb MEHATLCA. DTO ABMSAETCA HEOCNOPUMbIM
NCTOYHMKOM ycnexa B 6usHece, B UHTEPECHOW, MPUHO-
csiLLen yooBonbCTBUE 1 goxod pabore. Kak nokasbiBa-
€T XXWU3Hb, NN, NONy4YMBLLME XOPOLLUEe TEXHNYECKOe
obpasoBaHue, KOTOpoe eCcTb y BOMbLUMHCTBA HaLLMX
pabOTHNKOB, XOPOLUO OPUEHTUPYKOTCA B BOMpOCax
GusHeca. Ho aTta opueHTaums, XoTs U nHoraa Henno-
xas, B 6onbluen cTeneHn MHTyuTnBHa. Ecnm vyenosek
nnaHMpyeT NNogoTBOPHO paboTaTb € NoabMU, MNaHu-
pyeT O0OMBaTbCSA KapbepHbIX YCMNEXOB WX OTKPbITb
CcOOCTBEHHbI BU3HEC, OH pacTéT U pasBuBaeTcs, U
obpasoBaHue no nporpamme MBA kak pa3 gaeTt emy
3TN LUNPOKME BO3MOXKHOCTU. OHa pacLUMpseT Kpyro3op
N pa3gBuraeT NpMBbIYHbIE PAMKM CO3HAHUS.

Kak pesynbraT nrogoTBOPHOrO COTPYAHMYECTBa
mexay MOCKOBCKMM rocyqapCTBEHHbIM FOPHbBIM YHU-
Bepcutetom (MITY) n KopnopaTtvBHbLIM YHUBEPCU-
Tetom AO «HAK «Kasatom- -
npom» - TOO «KazaxcTaHcKuiA oy
anepHbii yHuBepcute» (KAY)
cTano Ha4ano peanusauuu
nporpammbel  MBA  MINING
«MeHempKMEHT ropHOro mnpo-
nssoactea». Bo Bcem mupe
nporpamma MBA — 910 Hawm-
H6onee npusHaBaemas Mexay-
HapogHas KBanudukaums,
no3eosisoLwas cneunanuctam
adhpekTMBHO paboTtatb B 00-
nactu ynpasreHuss 6u3Hecom
W [EenoBoro agMUHUCTPUPO- &
BaHusA. [JaHHasi KOHKpeTHas
nporpammMa crneuyuarnbHO pas-
pabotaHa ans paboTHUKOB
AobbiBalolmMx oTtpacnen. Ee ocBoeHMe MNo3BONMUT
cTaTb He TONbKO MNPOdECCUOHANbHLIM MeHemXe-
pPOM, HO M MOMNy4YnTb crneumanbHble 3HaHust B obnactu
ynpaBneH1s MMHeparnbHbIM NPOM3BOACTBOM C y4ETOM
BbICOKMX TpeboBaHun XX| Beka, n3yumTb cneumdunky
Gun3Heca B ropHOM NPOM3BOACTBE, NpnobpecTn ynpas-
NEeHYEeCKMe HaBbIKM U TMOKOCTb MbILUSIEHUS, HAYYUTb-
cs ynpaBnsaTb GusHec-npoueccammn ¢ pasnuyHbIX Mo-
3ULMIA.

Mpu coctaBneHun nporpammbl MBA, Habope Kyp-
COB 1 TPEHMHIOB Mbl OPUEHTMPOBANMUCL Npexae BCero
Ha TO, YTOObl OHM yAQYHO OOMOMHANM MU pacLUNPSn
Obl gpyr gpyra, B TOM 4ucfie paccmartpuBasi OgHU U

MBI MINING GOT OFF
TO A GOOD START

As you know
there are no
eternal competi-
tive advantages
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ty to change are
one unique com-
petitive advanta-
ge for a person
aspiring to self-improvement. It is an undeniable
source of success in business, in a favor and profitable
job. Experience shows people with a good technical
education, as by most our employees, know business
ropes. Though this is sometimes good but it's more
intuitive. A person keeps self-improving in case he\she
is going to work productively with people and to pursue
career success or start his\her own business and MBA
program just gives him\her those opportunities. It
broadens the mind and pushes the usual boundaries
of consciousness.

Resulted from fruitful cooperation between the
Moscow State Mining University (MSMU) and
Kazakhstan Nuclear University LLP, Corporate
University of NAC Kazatomprom JSC (KNU) MBI
MINING «Mining Production Management» has been
successfully got off to a good start. MBAis a worldwide
most recognized international qualification program
allowing professionals to work effectively in the field of
business management and business administration.
This particular program is specifically directed on
extractive industry manpower. Being involved in this
program makes it possible to become a professional
manager and be expertise in mineral production to

Te Xe BOMpPOChbl MNo4 pasHbIMW yrinamu 3peHus. 3To
KacaeTcs, B OCHOBHOM, NMpeaMeTOB OTpacrieBon cne-
uManmsaumm, No3BOnsOLLMX paccMaTpuBaTtb BOMPO-
Cbl C TOYKM 3peHnd oMHaHCUCTa U MapKeTonora, Me-
Hemxepa n cobctBeHHUKa. lNMporpamma paccumTaHa
Ha ABa roga v npegycmaTpuBaeT NpoBefeHue LecTu
WHTEHCUBHbIX MOAYNen, U3 Kotopblx ABa (NepBbii 1
nocnegHuin) npoxoadat B Mockse, B MITY, a yeTblpe -
B KasaxcraHe, B Anmarhl, Ha 6a3e KAY.

U Bot, B mae 2013 roga B MITY npowien nepBbIn
moaynb nporpammbl MBA MINING «MeHemXMeHT rop-
HOro NPOW3BOACTBAY», K NOAIOTOBKE U NPOBEAEHUIO KO-
TOPOro Mbl OTHECIINCH C 6ONbLUOW OTBETCTBEHHOCTLIO.
Monyyunacb nporpamma MeHegKMeHTa ropHoro 6mus-
Heca, KOTOPYHO Mbl CITIOXUIW NOA, onpeferneHHbIe Lenu
1 3agayun. 3agayamu 66110 gaTh cnywarensam LenocT-
HYI0 KapTUHY BCcex hparMeHTOB 3HAHUS SKOHOMUKU U
MeHe)XMeHTa ropHOro NPoM3BOACTBa B COMETAHUM C
NPaKTU4ECKUMUN UHTEPAKTUBHLIMU 3aHATUSAMN. C yye-
TOM TOrO, YTO Y HalIMX cnyLuaTenen pasnuyHbIi ypo-
BEHb akageMN4eCcKUx 3HaHUM U NPaKTUYECKOro onbITa
pykoBoasLen paboTbl, LLEeNOCTHOE Ka4yeCcTBEHHOE 06-
yyeHve MBA oHM MOryT nonyyuTb TOnbKO Gnarogaps
npaBunbHOMY BbIGOPY KOHLEeNnuun nporpammMbl 1 On-
TMManbHOMY COYETaHUI0 HOBEMLUMX MeTogoB obyue-
HUS U aBTOPCKNX YHUKarbHbIX KYPCOB MO OTpacrnesomn
cneumanusauuu.

OTkpbIT NporpamMmy YneH-koppecnoHaeHT Poccun-
CKOM akafjeMun Hayk, npodeccop, JOKTOp TeXHuYe-
Ckux Hayk JleB AnekcaHgposud lNyykoB. OH npovnTan
nekumun no gucumnnmie «MupoBble pbIHKK METANMOB,
CbipbS M MUHEpPanbHbIX MPOAYKTOB». B HUX OH pac-
ckasbliBan o rrnobanusaumm oCBOEHUS MUHEpParbHbIX
pecypcoB, CTpaTtermyeckux nccnegoBaHusx B ropHOM
Jene, Hayu4HbIX pesynbrarax, nony4yeHHbIX UM B LieH-
Tpe cTpaTternyeckux uccrnegosaHun MITY, o Teopun
pasBUTUS YEeNoBEYEeCKOM UMBUMU3ALUN B COOTBET-
CTBMM C pacronoXeHneM MuHeparbHbIX pecypcoB B
3eMHOM Kope. B xoge nekuuu, oH NpuBoAnNn pesyribra-
Tbl UCCNeoBaHNN BeOyLLMX MUPOBbLIX YHUBEPCUTETOB
B 06MnacTn oCcBOEHUA MUHepanbHbIX pecypcoB. Cny-
WwaTenamMm nekunmn G6binn BOCNPUHATBI C HENOAAENb-
HbIM BOCXMLLEHMEM 1 BblNM Ha3BaHbl O4EHb MHTEPEC-
HbIMW.

[anee, OOKTOpP 9KOHOMUYECKMX HayK, npodreccop
Kadegpbl «OKOHOMUKA W MNMAaHUPOBAHWE T[OPHOrO
npoussoacTea» Apkagun ApamoBud NeTpocoB ymtan
aBTOPCKUIA KypC NO CTpaTernyeckomy nnaHUpoBaHUIO
W aHanusy ropHoro fnpov3BOACTBa, a 3aTeM Kaxio-
My CrnyLuaTento nognucan CBoW HOBbI y4yebHuk. Tak
Kak ©Gornbliasn YacTb criywartenen obina Ha npakTuke
3HaKkoMa ¢ NpegMeToM, 3HaYMTESNbHYIO YacTb 3aHATUI
OH yaenun WuHTepakTuBHon Geceae co cnywaTens-
MW, OTBETAM Ha WX KOHKPETHO MOCTaBMEHHble Mpo-
M3BOACTBEHHbIE BOMpOCLl. Tak kKak npodpeccop [le-
TpocoB A.A. XOpOLIO 3HaKoM C ypaHoaobbiBatoLLen
NPOMBbILLUNEHHOCTbLIO, TO Takad TEOPETUKO-MpaKTuye-
ckas pabota 6bina oTMeyeHa cnywarenamm, Kak npu-
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meet the demanding needs of the XXI century, study
the mining business, acquire management skills and
flexibility of thinking and learn to manage business
processes from different perspectives.

While drawing up the MBI syllabi we focused
primarily on good cohere and versant of courses.
This applies mainly courses of sectoral specialization
allowing to consider issues from the perspective of
a financier and marketer, manager and owner. The
program lasts for two years and provides for six
intensive modules including two (first and last one) are
held in Moscow State Mining University and four - in
KNU, Almaty Kazakhstan).

We've had the greatest responsible for preparation
to the first MBA MINING module hosted by Moscow
State Mining University in May 2013. This becomes
mining business management program adjusted to
defined goals and objectives. The objectives of the
course were the transfer of «knowledge fragments»
in economics and mining management as a whole
combined with practical interaction classes. Given the
fact that our audience has a different level of academic
knowledge and practical leadership experience,
holistic quality MBA education can only get through
the proper selection of the program concept and the
optimal combination of the latest teaching methods
and copyright unique courses of study.

Member of the Russian Academy of Sciences Dr.
Sc. Lev Puchkov has opened the program. He gave
lectures on Global trade metals, raw materials and
mineral products. He talked about the globalization
of mineral resources development, strategic research
in mining, scientific results obtained by them at the
Center for Strategic Studies MSMU on the theory of
human civilization in accordance with the location
of mineral resources in the earth’s crust. During the
lecture he cited results of studies leading universities
in the field of mineral resources.

Next, Doctor of Economics, Professor of Mining
Economics and Planning Faculty Arkady Petrosov gave
the second course on strategic planning and analysis
of mining production afterwards he autographed his
new student book to everyone. Since most students
were familiar with the topic Dr. Petrosov paid significant
part of the course to interactive conversation with the
audience, answers to their specific questions. Since he
is aware of uranium mining industry, such theoretical
and practical work has been featured by the listeners
as invaluable in their job.

Professors of Finance University under the
Government of the Russian Federation and the
Academy of National Economy under the Government
of the Russian Federation were also invited along with
MSMU experts to give lectures. The participants heard
with the greatest interest interactive workshops from
businessmen combining production work with active
teaching. Perfectly owning modern teaching methods
they conducted interactive workshops including




HOCSALAa HEeOLEeHUMYIO Mosib3dy ANS UCMOb30BaHMUS
Mony4YeHHbIX 3HaHUN N HaBbIKOB B paboTe.

K nekunsam, cemvmHapam M MHTEPAKTUBHbLIM 3aHs-
TMAM, Hapsady ¢ npenogasatenamu MITY, npuene-
Kanucb npodheccopa ns dMHaHCOBOro YHuBepcute-
Ta npu lNpaButenbctBe Poccunckon Pepepaumm, uns
Akagemun HapogHoro XossinctBa npu [paButens-
ctBe Poccuiickon ®enepauumn. HanbonbLumii MHTEpEC
y crniywartenen Bbi3Banv MHTEPAKTMBHbIE CEMUHapbI
NPakTUKyOLWMX BM3HECMEHOB, CoYve- .
TalLWMX NPOM3BOACTBEHHYIO pabo-
Ty C aKTMBHOMW npenogaBaTenbCKown
JeaTtenbHOCTbO. B coBeplueHcTBe
Bnages COBPEMEHHbIMM MeToaa-
MU MNpenogaBaHUsA, OHW NPOBOAUIIN
WHTEPaKTMBHbIE CEMWHApbl, BKMO-
yaowme B ceba  OenoBble Urpsl,
MOAroTOBKY chywatensiMm y4ebHbIX
npeseHTaumMn Ha UHTEPECHLIE Kpea-
TMBHbIE TEMbI N KAYECTBEHHOE U3MO0-
XXeHne NeKUMOHHOro matepuana Ha
BbICOKOM NpodeCCnOHansHOM ypoB-
He. Tak, Hanpumep, 3aHATUSA MO Kypcy
«OueHKka MecTopoXaeHun n brusHeca
ropHogo6bIBaOLWMX KOMNAHUA» BEn
leHepanbHbIA OUPEKTOP OAHOW U3
KPYMHENLWMX TFOPHbIX KOHCaNTUHIO-
Bon komnaHum Poccun IMC Montan Cepren Hukmwn-
YyeB, NEeKLMM MO Kypcy « QKOHOMMYeckas cpena busHe-
ca (Makpo U MUKPOIKOHOMMKA) YnTan eHepanbHbIv
anpektop OAO «LUHN3Wyronb» npodeccop, AoKTOp
3KOHOMUYecKkux Hayk NoHomapeB Bnagumup lMetpo-
BMY. A MHTEpPaKTUBHbIE CEMUHAPbl C MNpe3eHTauus-
MK crniywiatenen no npegMmety «YnpaBneHue ropHbl-
MU NpOEeKTamMuy» MNPOBOAWI HayanbHUK YNpaBreHns
NPOEKTHbIX O(UCOB KanuTarbHOro
cTpouTtenbcTtBa CUBUPCKON YrornbHO-
3HEpPreTU4Yeckon KomnaHum OMuTtpuin
MnactuHuH. TllpuBneyeHne npoms-
BOACTBEHHUKOB K npenogaBaHuio
BbI3bIBaNI0 HanbonblUM MHTEpPEC Yy
cnyLwarternemn.

Mo3gHee 6bINO MPUATHO BbICIY-
WwaTb YCTHble BMeYaTneHus Ccny-
waTtenen, o0 TOM, 4YTO BCe ObINO
3amMeyaTernbHO, 4YTO NEeKTopbl Mpo-
deccrmoHanbl cBoero gena, 4to oby-
YeHne NPOXOANNO Ha BbICOKOM YPOB-
He 1 OHM He 3aMEeTUNN Kak NponeTeno
BpeMsi. BOT kak OHM gennunucb cBou-
MU MHEHUAMW:

KanuHuH AnekcaHOp - HavanbHuk YIIIP TOO
«AlMMAK»:

«Pe3ynbmambl npoxox0eHusi Kypca npes3owsiu
ece mou oxudaHus. [Npernodasamenbckull cocmas
eblibpaH U3 yucra Jy4wux crneyuanucmos, Kak 8 aka-
0eMuYeCKOM rriaHe, mak u U3 yucsia rnpakmukyouwux

business games, training students educational
presentations on interesting topics and creative quality
presentation ofthe lecture material ata high professional
level. For example Sergey Nikishichev CEO of IMC
Montan one of the largest Russian mining consultancy
companies lectured the course on evaluation and
business fields of mining companies; Profeccor, Dr.
Sc. The Director General of CNIElugol JSC Vladimir
Ponomarev lectured on economic environment for

business (macro and microeconomics). Interactive
workshops on mining project management were held
by Dmitry Plastinin, Head of capital construction project
offices Siberian Coal and Energy Company. Attracting
industrialists to teaching aroused the greatest interest
among the audience.

Later it was nice to hear how involved listeners were
impressed with invited experts, high-leveled courses

and the time has spined away. Below are shared
opinions:

«The results of the course exceeded my
expectations. The teaching staff is selected from
among the best professionals in academic terms
and from the number of practicing executives and

pykosodumenel u meHedxepos. CbanaHcupogaHHOe
coyemaHue npuemMos8 MeHedXXMeHma U MoYHbIX HayK,
Ha Mol 83211510, onpederisiem 8bICOKUU YpOB8EHb 1011y-
YEeHHbIX 3HaHUU.

BaxHo ommemumsb, 4mo yrnop 8 rnpernodasaHuu
Odenaemcs C o0bsi3amesibHbIM CpasHEeHUeM pe3yrib-
mamoe yrpasneHusi op2aHu3ayuel ¢ ee 3KOHOMUYe-
CKUMU rioKkazamerisiMu 8 Yacmu cmpameauu, PUCKos,
¢huHaHco8».

Muxeee Anekceli — [NaeHbIl UHXeHep pyOHUKa
«lOxHbIU UHkal», TOO CIl «bemnak-Lfana»:

«lpozpamma MBA MITY sensiemcsi Hogou 8 CmpyK-
mype obpasosameribHbix npoepamm KSY. OHa 3a-
mpaeausaem acriekmsbl, Heobxo0umMble criywamesnsm
0/151 pacwupeHusi ceoezo Kpyaosopa. l1oseonsiem no-
JNlydumb 3HaHuUs1 Ot 6oree Ka4ecmeeHHO20 aHasnu3a
MPUHSAMUS peweHul, cmpameau4yecko20 MniaHupoea-
Husi. B xo0e oby4eHusi paccmampueatomcsi 80rpochl
MPakmMu4yecko20 MPUMEHEHUS MOlyYEeHHbIX 3HaHUU U
HaebIKo8 8 obrnacmu yrnpaeneHusi npoeKkmamu, aHa-
niu3a uHaHCoB8020 COCMOSsIHUS npednpusimuti u m.o.
C4umaro oby4eHue 1o 0aHHOU rnpoepaMmme 8bICOKUM
KOHKYPEHMHbIM NPeuMyu,ecmeoM Ha pbIHKe mpyday.

C He MeHbLMM YCnexoM NPOLUNM 3aKNiouYnTENb-
Hble ABa Moaynsa obyyeHus B ceHTA6pe u B HoA6pe B
KasaxctaHe Ha 6a3e KAY. B HeM npuHsanu yyactue —
OOKTOp 9KOHOMUYeCKnX Hayk, npodeccop MITY [oH-
yapeHko C.H. n pykosogutene nporpamm MBA MITY,
KaHOMOAT 9SKOHOMWYECKUX Hayk, goueHT [lyykos
A.Jl., a Takke kaHOMOAT SKOHOMUYECKUX Hayk, PhD,
npodgeccop JloHOOHCKOro YyHuBepcutetra [nuMHOOP
(Glyndwr University London) lNMyukos PJ1., BbInyCKHMK
MITY n HottnHremckoro yHusepcuteta (University of
Nottingham). MNpenogasatenu n3 MockoBCKOro ropHo-
ro yHuBepcuteTa npefocTaBunn cnyliaTtensim aBTop-
CKMe maTtepuarnsl, KoTopble cneumansHO NoaroToBUNm
ONA yXXe 3HaKOMOW UM ayauTopun, C y4eToM oTpac-
neBoy cneuudukn NpeanpuaTuin, OXuaaHun u npea-
NMOYTEHUN HalmX crywarenen. Ha aTom xe atane K
npenogasaTensM, paHee 3HaKOMbIM HalWMm criylia-
Tenam, NPUCOeaNHNNNCL JOLEHT, KaHAnAaT Hayk [oH-
yapeHko Anekcen HukonaeBud, a Takke U3BECTHbIN
yYeHbI, Beaylwuih Hay4HbI COTPYAHUK WHCTUTyTa
npobnem KoMmMrekcHoro oceoeHust Heap PAH, goktop
TexHn4eckux Hayk B.A.EpemeHko.

MogBoas npedBapuTenbHbIEe UTOMM, MOXHO C yBe-
PEHHOCTbIO rOBOPUTL 06 yCrneLwwHoM cTapTe nporpam-
Mbl MBA «MeHegKMeHT ropHoOro npovsBoAcTBa» B
ypaHoBou otpacnu PK. MNporpamma MoXeT cTaTb Tow
CBA3YIOLLIEN CUITOM, KOTOpas MOMOXET HaluMm cryLua-
TeNAM 3HAYUTENbHO AOMOMHUTL U CTPYKTYpUPOBAaTb
CYLLIECTBYIOLUNE 3HAHWSA, NO3BOSINUT KAa4YECTBEHHO W3-
MEHUTb CTUMb MbILLMEHUS, CAeNaB ero KOMMNEKCHbIM
N TMOKMM.

A.lly4kos,
MITY
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managers. Balanced combination of management
techniques and science in my opinion defines a high
level of acquired knowledge. It is important to note
that the emphasis in teaching is done by comparing
the results with the mandatory management of the
organization with its economic performance in terms of
strategy, risk and finance» - said Alexander Kalinin -
Head of Pregnant Solution Processing Assembly,
APPAK LLP.

- «The MBA Mining is a new Program in the
structure of KNU educational programs. It covers
aspects needed for listeners to expand their horizons.
It encourages knowledge for better decision analysis
and strategy planning. The course addresses
practical application of knowledge and skills in project
management, financial analysis of companies, etc.
| think it is a high competitive program at the labor
market»- compared notes Aleksey Mikheyev, Chief
engineer of Yuzhnyi Inkai mine, JV Betpak-Dala
LLP.

« The MBA Mining Program has attracted me for two
main reasons including the opportunity to receive an
international diploma of one of the leading universities
of the Russian Federation for the preparation of Mining
Engineers and to take most of the courses without
leaving my hometown for a long period and without
job interrupting» - stated Alibek Kaumenov, Lead
manager PTD Baiken-U LLP.

Final two MBI modules successfully took place
in September and November at KNU. They were
attended by Doctor of Economics, Professor MSMU
S.Goncharenko, Head of MBA MSMU programs,
PhD, Associate Professor, A.Puchkov, as well as
Ph.D. in Economics, Professor of London Glyndwr
University, R.Puchkov, the Graduate from the Moscow
State Mining University and University of Nottingham.
Teachers from the Moscow Mining University provided
students with copyrighted materials that are specially
prepared for them taking into account industry-
specific businesses, expectations and preferences of
our audience. Meanwhile Associate Professor, PhD
A.Goncharenko and lead researcher at the Institute
of Comprehensive Exploitation of Mineral Resources
RAS, Dr of Tech.Sci V. Eremenko joined the lecturers.

Summing up the preliminary results it is safe to
say the MBI mining program got off to a good start
in Kazakhstan uranium industry. The program may
become the binding force that will significantly
complement our listeners and structure existing
knowledge and will allow qualitatively change the
style of thinking, making it more flexible and compre-
hensive.

A.Puchkov,
MSMU
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KOPLUAFAH OPTA
=7 TA3ATIBIF B,
l

TasanblK — KoFaM emipiHaeri mMaHbI3abl Macerne. KopwaraH opTaHblH Tasanbifbl, 3KONOrUAnbIK
TasanbIK 6aplwamMbI3 YLiH KaXeT.

KopluaFaH opTaHbl Ta3a ycraygaH G6enek 6i3 e3imi3giH xxaHe GanapbiMbl3gblH, AeHCaynbiFbl MbIKTbl 60nybl
YLLiH TONbIK >Xafaawn xacan, OyraH azamaTtTblK Napbl3 TYPFbICbIHAH KapaybiMbl3 KEPEK.

TaykeHT neH Kbi3eMLlek KeHTTepPiHAE KONFa anblHFaH 3KONOrMAnbIK ic-Luapanapfa KaTbICTbl antap 6oncak,
MyHAafbl abaTTaHAbIpy XeHe TasanblK XyMblcTapbl «KasaTomeHepkacin-[emey» XKLIC-HiH abaTtTtanabipy
XXOHe Keranganablpy yvackenepiHe xykrenreH. bi3 6yn macenenepgai wewyre 6inek coibana kipicin, aynaapra
KOKbIC TereTiH KOHTEMHeprnep OpHaTTbIK XXaHe onapabl apHavbl KoplwaymeH 6enin kongblk. CoHaan-ak, an-
TacblHa Gip peT MamaHOap KOKbIC KOHTeWHeprepi MaHblH XNOpMeH eHaen Typaabl. AbaTTaHablpy XeHe
KerangaHablpy y4YackecCiHe KapacTbl KOKbIC XXMHANTbIH MalUMHA KyHiHE eKi peT aybln CbipTbiHAAfbl apHavbl
NONUIoHFa KOKbIC WbiFapaabl. CaHUTapIbIK XXoHe 3KONOrusnblik CTaHAapTTapFa cam KOKbIC YLUIH aXblpaTbiNFaH
OCbl OPbIH TONFaHAA KeMirin, »kaHblHaH aHacbl allibinagsbl.

. ' ' === «KasaTomeHepkacin-[emey» XKLWC-HiH
' ' abaTTaHapy XoHe kerandaHablpy Y4acKeciHiH
KbIBMETKEpPNepi asgblH bICTbIK KyHAEpiHOEe
TaHEPTEHHEH KeLlKke AeNiH KeHTTeri Ta3anbiKTbl
cakTayfa KbI3MeT eTefli, an KbiC Mesrininge
kapaaH Tasananabl. OnapablH  XXYMbICTapbl
ayblp emMec fen anty knbiH. EHgewe, aybinabiy,
Taza 6OonybiHa 6opiMia ge ©3 ynecimisgi
KOCYbIMbI3 KaXeT LblFap?

Makcym U6pawes,
KazamomeHepkacin-Lemey

XPOHUKA

29 kapawa
TepMosaponbIK CUHTES,
cyTeri aHepreTukKachl
X9He )xacaHAbl POTOCUHTES
Mpe3ngeHT Kac FanbiMaapabl
KKOKKMEKTIH apTblHa YHiNnyre» XoHe
XaHapTbiNaTblH SHEPrUsHbIH, XaHagaH
awblnaTbiH, YMITTI TypnepiMeH LWyfbin-
[aHyfFa wakelpabl. byn Typanbl on
«Bbonalak» xanbikapanblk Npe3naeHTTiK
cTuneHauacbiHbiH -~ 20  XbingbifblHA
apHanfaH ¢opym 0apbiCbiHAa anTThl.
H.Haszapb6aeB >xahaHAblKk 3KOHOMWKa-
Hbl 9HepreTukanblk KamTamacbi3 eTy-
ne KasakcTaHHbIH 63 OpHbl 6ap ekeHiH
atan kepceTTi. «Angafbl OHXblINAblKTa
6apibip  KemipcyTeri xaHe 6enbiT
aToMfa CypaHbiC Ofapbl Gonmak.
MamaHpapablH ecebiHwe, enpiri 50
Xblnga kemipcyTeri gayipi cakranagbl.
Anariga MyHblH 6api aHeprusiHbiH bisre
MasfiM awblK Typnepi. EHAI KOKXKNEKTIH
apfbl XXafblHa YHiNy Kepek, OHbl ceHaep
6onmaraHaa kim ictenni?» — neni Enba-
cbl hopym KaTbiCyliblapbliHa Kapara.
«byn 6GackapbinatblH TEPMOSIAPOSbIK
CWHTE3, CyTeri aHepreTukachbl, XacaH-
Obl  (POTOCMHTES, LUOFbIPNAaHAbIPbIFaH
KYH 9Heprusicel. XXac  aHepreTuk
FanbiMgap ocblHAaW yMiTTi >obanap-
MEH LUYFbINAaHybl TUiC, OCbIHbI ECTEPiHE
canfbiM Kenegi», - oegi H.Hasap6aes.

viast.kz

3 xenTtokcaH
«KasatomeHepkacin» ¥AK»
AK «Kayctuk» AK
aKumoHepnepi ypamMmbiHa eHAi
«Kayctnk»  AK  akuuanapblH  ca-
ThiN any XeHiHaeri mMamine Enb6achbl
H.Hasap6aeBTbiH «[MaBnogap» ESA 6a-
3acblHOa TOMbIKKaHAbl XUMUSMbIK  Kna-
CTep KanbinTacTbipy >XeHiHgeri ©epreH
TancblpMacblH  OpblHAAY MakcaTblHAa
Xacangbl. «Kayctuk» AK anaHplHAa
«KasatomeHepkacin» ¥AK» AK kbiameTiHe
KaTblCTbl Oipkatap MMMOPT anMacTbipy-
Wbl 6HAipiC opblHAAPbLIH YAbIMAACTLIPY
»ocnapnaHfFaH. Atan anTkaHga,
ypaH eHAipyge >kaHe OHbl eHJdeyae
KOnMAaHbINbIHATBIH -~ KaycTuKanblk  cofa
XOHe cyTeri TOTbIfblH, COHAan-aK CUpeK
XOHEe CupekK Xep MmeTangap YLWiH Xrop
MEH peareHTTep any Ke3aernreH.
CoHbIMEH KaTap, amnempgik O03blK Tex-
Homorusanapabl TpaHcdepTTey HerisiHae
aybl3 Cydbl TasapTy XaHe Ae3nHdeKuu-
Anay YLWiH peareHTTep >xacay >avbl fa
KapacTbIpbInFaH.

«KazamomeHepkacin» YAK

XPOHUKA

29 HoAbpA
TepmosiAepHbIN CUHTE3,
BOAOPOAHAasA 3HepreTuka
1 UCKYCCTBEHHbIN (POTOCUHTE3
MpesngeHT npusbiBaeT Mornoabix y4ye-
HbIX «MOCMOTPETb 3@ TOPU3OHT» U YB-
NeYbCsi MEPCNEKTMBOM PasBUTMS HOBBIX,
OTKpPbIBAEMbIX BWAOB BO30OHOBMSIEMON
aHeprun. O6 3TOM OH 3asiBuIn, B AcTaHe
B XoZe opyMa, nocBsALeHHoro 20-neTuto
MeXAyHapoAHOW NPe3vAEeHTCKOW CTUMEH-
avmn «bonawak». H.HasapbaeB otmeTun,
yTo y KazaxctaHa ecTb CBOSA HWLIA 3HEp-
reTM4eckoro obecnevyeHus B rrobanbHom
3KoOHOMUKe. «B Onwxanwume pecatune-
TMS BOCTPeOOBaHHbIMU BCE PaBHO OCTa-
HyTCSl yrneBogopodbl U MUPHBIA aToM.
Mo oueHkam cneunanucToB, MO KpanHen
Mepe, B bnmxanwmne 50 ner Oyget ocrta-
BaTbCsA 3pa yrnesogopoaoB. Ho Bce aTo
WN3BECTHbIE HAM OTKPbITbIE TUMbl 3HEPTUM.
Hapo nocmoTpeTb 3a rOpU30OHT, KOMY 3TO
Aenatb, ecnu He BaM?» - 0BpaTumncst OH
K yyacTHukam dopyma. «3T0 ynpasns-
€eMbIl TEPMOSIAEPHbIA CUHTE3, BOOOPOA-
Has OHepreTvka, WUCKYCCTBEHHbIN hOoTo-
CUHTE3, KOHLIEHTPMPOBaHHasi CONHEeYHas
aHeprus. Monogple yyeHble 3HepreTuku
[OOIMKHbI YBMEYbCS TakoW MepCreKkTUBOMN,
N 9 XO4y BaM 3TO HaMOMHWUTbY, - 3asiBUN
H.Haszap6aes.

viast.kz

3 pnekabps

AO «HAK «Kazatomnpom»
BOLUJIO B COCTaB aKLMOHEpPOB
AO «KaycTuk»

Cpoenka no npuobpeteHnto akumi AO
«KaycTtuk» ocyliecTtBneHa B pamkax pe-
anusaunn nopyyeHus [lpesmgeHta PK
H.Hasap6aeBa no c¢opmupoBaHuio nos-
HOLIEHHOTO XMMWYECKOro Krnacrtepa Ha
0ase cBOOOOHOW 3KOHOMWUYECKOW 30Hbl
«MaBnogap». Ha nnowanke AO «Kay-
CTMK» NNaHUPYETCs oOpraHv3auus psga
MMMNOPTO3aMeLLatoLLMX NPOV3BOACTB,
cBsA3aHHbIX ¢ geatenbHocTbio AO «HAK
«Kasatomnpom». B yacTtHocTu, peyb Be-
JeTcs 0 noryyYeHnn cobCTBEHHON KaycTu-
Yeckon cofbl U Mepekncyn Bogopoda, Mc-
nonb3yembix Npy Aobbive u nepepaboTke
ypaHa, a Takke Xxropa A Npou3BoACTBa
peakMx U penko3eMesbHbIX MEeTansoB U
peareHTOoB.

Kpome ToOro, nnaHupyetcs cosgaHue
NPOW3BOACTBA pPeareHToB AfS OYUCTKU U
Oe3nHMeKLMM NUTbEeBOW BOAbI HA OCHOBE
TpaHcdepTa NepeaoBbiX MUPOBbLIX TEXHO-
norun.

HAK «Kazamomnpom»
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CHRONICLE

29th November
Thermonuclear fusion,
hydrogen power
and artificial photosynthesis

Let's see beyond the horizon and get
excited about the outlook to develop
new renewable energy, the President
Nazarbayev called the youth engineers
for at the 20th anniversary Forum of
International Presidential Scholarship
«Bolashak» in Astana. Nursultan
Nazarbayev remained that Kazakhstan
has its own niche in the world’s energy
supply. «Hydrocarbons and peaceful
atom will be still of great demand in the
coming decades. According to experts,
the era of hydrocarbons goes on at
least the next 50 years. It is all well-
known open types of energy. You need
look beyond the horizon. Who will do it
but you?» — The President addressed
the participants of the forum. «They
are controlled thermonuclear fusion,
hydrogen power, artificial photosynthesis
and concentrated solar energy. This
outlook should inflame youth power
scientists and I'd like to remind it to you»
— the President Nazarbayev stated.

viast.kz

3rd December
KazAtomProm
joined the shareholders
of Caustic JSC

KazAtomProm has taken stock
in Caustic JSC in the framework of
implementation of Presidential order
to build a full-fledged chemical cluster
on the basis of the free economic zone
«Pavlodar». Based on Caustic JSC
it is planned to set up some import
substitution  industries related to
KazAtomProm activities. In particular,
it is referred to producing own caustic
soda and hydrogen peroxide used in
uranium mining and processing and
chlorine to manufacture rare metals and
chemicals.

In addition, water cleaning reagent
production is expected to launch on the
basis of advanced international techno-
logy transfer.

KazAtomProm




YUACTOTA
OKPYXAIOLLEW CPEQbI

YucToTa — 3TO BaXKHbIN BONPOC B XXW3HU ObLue-
cTBa. UncToTa oKpyxarwen cpefbl, 3Konorumye-
CKasl YNCTOTa HYXXHa BCeM 6e3 UCKIIoUYEeHUs.

MNMoMMMO cofepkaHusl OKpyalollen cpedbl B Yu-
CTOTe Mbl OOIKHbI COo3aaBaTb YCrOBMS AN CBOEro
300pOBbSl, 300POBbSA CBOMX OETEN U AOIMKHbI OTHO-
CUTbLCA K 9TOMY KaK K rpaXkadaHCKoOMy AOnry.

UTO KacaeTcs 9KOMNMOrMyecknx Mep,
npeanpuHUMaeMbIX B MOCenkax TaykeHT
n Kbizemwek, pabotel no Gnaroyctpou-
CTBY M YMCTOTbl 3aKpenneHbl 3a yyacT-
Kamu ©GnaroyCcTponcTtBa M O3efneHeHus
TOO «Kasatomnpom-[emey». Mbl npu-
HANUCb 3a peLleHne 3Ton Npobnembl
BO OBOpax MOCTaBUIN MYCOPHbIE KOH-
TenHepbl Anga 6eiToBOro Mycopa. Ytobbl
TEPPUTOPMSA BOKPYr MYCOpPHbIX 0akoB
He 3acopsnacb, ee orpagunun 3abopom.
Takke pa3 B Hegento cneumanuctbl 06-
pabaTbiBalOT XSIOPOM TEPPUTOPUIO BO-
Kpyr KOoHTenHepoB. MawwuHa no cbopy
Mycopa, NpuHaanexawas yyactky bna-
roycCTpOMCTBa M O3eNeHeHus, ABa pasa
B J€Hb NepeBO3nT MYCOp Ha cneuunanb-
HbI/ MOSIUFOH, HAXOAALLNICSA BHE NOCEN-
ka. Mo mepe 3anonHeHUs oTBEAEHHOro Ans Mycopa
MecTa cBarika 3akanblBaeTcs B COOTBETCTBUMN C CaHU-
TapHbLIMW 1 3KOMNOrMYECKUMUN CTaHOAPTaMM.

PaboTtHunkn YBuO cdpmnnanos TOO «Kazatomnpom-
[demey» B Xapkue neTHWe OHWU C yTpa A0 Bedepa Ha-
BOAAT YMCTOTY B HALLEM MOCESKe, a XONOAHOW 3MMOM
OHW YUCTAT CHer. TPyAHO He CornacuTbes, YTO UX pa-
6oTa Tspkena u GnaropogHa. Tak MOXET Torga U Mbl
005a3aHbl BHOCUTb XOTb HEBONbLUYO NENTY B YNCTOTY
Hawlero nocenka?

Makcym Ubpawes,
Kazamomnpom-Lemey

PURITY
OF ENVIRONMENT

Cleanliness is a crucial issue in our society.
Every last needs pure environment and clean
ecology.

In addition to keep the environment clean we must
create the conditions for our health, our children’s
health and should perceive it as a civic duty.
Landscaping and Site Finishing departments,

Kazatomprom-Demeu LPP are re-
sponsible for realizing environmental
measures in Taukent and Kyzemshek
settlements. We have fallen to solve
these issues and placed domestic
garbage bins in the yards. We've
= fenced the bins to keep clean
area. In the meantime, twice a day
domestic garbage is transported with
special garbage collectors, owing
to Landscaping and Site Finishing
Department, to the landfill that is
beyond of the settlement. As soon as

the landfill is full it is buried in accordance with sanitary
and environmental regulations.

Staff of the Landscaping and Site Finishing
Department, Kazatomprom-Demeu LLP, scrubs and
scours from morning till night in hot summer and
shovels away snow in cold winter. It is quite difficult
to quarrel with the statement that its work is hard and
noble. So why don’t we contribute our mite in the
cleanliness of our settlement?

Maksut Ibrashey,
Kazatomprom-Demeu

KAC TSRBUE(LIN

Anfawkbl XYMbIC TaXipubeHi3 eciHizpe wme?
Cis Toxipmubeni apinTecTepiHia apacblHOafbl €H
Xac, Taxipubecis mamaHcbI3. Ci3giH yKbIMFa can
6onybiHbI3, onapmeH Oip AeHreMae nambIKTbl
eHbek eTe GinyiHi3 Kepek. Byn WbIHLIMEH Ae OHaun
wapya ma? XaHa XyMbIC GacTaraH Ke3 KesnreH
negaror Tonkuabl. OWUTKeHi, XXaHadaH XyMbICKa
KenreH TopbuewiHiH MeKkTenke AeniHri 6inim 6epy
canacbiHAa e3 iCiHiH Wwebepi 6onbIin KanbinTacybl
kebiHe con kacibu KbI3MeTTi Kanan 6acraybiHa Aa
6annaHbICTbI.

opette, «KasatomeHepkacin-emey» XXLWC-HiH
«Caman» MekTenke AewiHri 6ananap MekeMeciHAeri
ara Topbueulinep Taxipmnbecia negarorrapra kocibm
benimaenyneH etyae kemekTecin xatagbl. XXaHagaH
Kenrengep OinikTiniriH apTThipy KypcTapbiHa 6apaapl.
Bubin bBarna TepebekoBa mMeH Kangblkbia AmeToBa
cusakTbl Topbuewinep «KasatomeHepkacin-femey»
XKLWC ecebiHeH «Opney» ynTTbiK BiNiKTINIK apTTbipy
opTanbifbly» AK-HbiH OHTYCTik KasakcTtaH oOnbICTbIK
duvnmnanbiHga OinimaepiH xeTingipin kanTTbl. Ocbl
opTanbIKTarbl banabakwanapaa NHTEPaKTUBTI
TakTaMeH XyMbIC icTeyre ympeTteTiH KypcTa TOrKbIH
I3dacapoBa meH XKynabida CapbibaeBa okblabl. «Ca-
Man» ©6anabakwachblHbIH negaror-ncuxonorsl Jle3sar
TynekeHoBa ga con opTanblKTaH TafblfbiM angbl.

Kapawa awnblHbiH GacbiHOa eHOek eTini 6ec Xbin-
AaH acnanTblH Xac ycTasgap YWiH MNCUXOMNOrTbiH
KaTbICybIMEH CEMUHapP-NPaKTUKYM YbIMAACTbIPbINAbI.
OnTKeHi, ©GanameH >KyMbiC icTeyde anpblKwa
kabinet, cabblpnbinblk KaxeTTiri Oenrini. CoHgan-
ak, «Y3gik neparortrapablH 6ananapmen cabak etyai
ynbiMaacTelpydarel  ofic-Tacingepi»  cemMuHapbl,
«KopluafaH opTaHbl TaHy apkbifbl 6anaHbl 4amMbITy»
TakplpblOblHAA Negarormkanblk keHec 60nbin eTTi.

Ara OyblH TonimrepnepaiH eHberiH  akTafaH
Topbuewinep Xyngwiza KanvaHbaeBa meH Komwar
LonbekoBa 8 kapalua KyHi OangblpraHgap >xoHe
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onapablH aTa-aHanapbl apacbiHga «Kyasri cebettep
Ganbl» LWbiFapmallblfiblK MEPEKECIH YbIMAACTbIPAbI.
ATanmbllw ic-wapa oTbacbiHOarbl e3apa  KapbiM-
KaTblHaCTbl HblFaWTy YywiH 6ananap MeH arax-
aHanapablH GipneckeH >XyMbICbIH yhbIMAACTbIpYyFa
GarbiTTanfaH. Lbirapmalubinblk MeEpeKeciHe aTa-aHa-
nap meH 6ananap 6ernceHe KaTbICbIM, 63 KUANAapblHbIH
KepiHiciHgen OomnfaH KonaaH acarnfaH OyHWenepiH
yCbiHAbI. [[@3eTTeH, XinTeH, Typni matepvangapaaH,
TYPNi-TYCTi KafazgaH, KapTOHHaH, TiNTi Kypiw neH Ta-
pbldaH Oa »xacarnfaH cebettep kepcetingi. Mekren-
Ke OewniHri Topbmue MekeMeciHiH agictemellici Man-
pa blckakoBaHblH GafanayblHWwa, Xac Tepbuewinep
Kynobis 6eH Komwart OGangbipraHgap 6GonbiHOa
cesiM-aMouuoHanablK canaHblH X8He 3CTeTuKanbIK
TanfaMHbIH KanbinTacyblHa yriec Kkocbin, bananapabiH,
WbIfFapMaLUbIbIK OWfay XaHe Kuangay MafeHWETiH
Aambita GinreH. Tepbuewinepain, 6inim Gepy iciHaeri
Oyn i3geHnicTepi onapablH  i3geHiMnasabiKTapbiH
aHfFapTbIn, negarorvkanblk yaepic neH 6inim 6epy
iCiHIH caTblnan opblHAanyblHa TOSbIFBIMEH CBWKeC
Keneqi.

BananapmeH XymbiC icTeydiH MaHbI3ObIIbIFbI
XaHagaH KenreH TopOuewinep angbiHa Kocibu
OinikTinikke KaTbICTbl KaTaH [Qa »ofapbl Tanan-
Tap Kosdbl. TeopusinblK  XOHE  MpaKkTuKarblK
GinimoepaiH Keperapnblifbl MeKTenke AeniHri 6ana-
nap mMekemeciHaeri xxymbicta mynge 6onmayfa Tuic.
ConpblkTaH Topbuellinep eHOeriH  OgypbiC  YWbIM-
AacTpy YLWiH TopOueLliHiH >eke epekLlerniktepi MeH
AanblHObIK OeHreniHiH 6apbiHwa Tonblk ecebi anbl-
Hybl, OHbIH KaCibn ecyiHe BenceHai konagay KepceTinyi,
TYpni ceMunHap-npakTukymaap, negarorvkanbik
KeHecTep, auwblk cabakrap, WHTerpauusinaHraH
OKynap »aHe NCMXonor MaMaHHbIH KEHECTEPI KaXeT.

EneHa NnyxeHko,
Kazamomenepkacin-Lemey
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LLKOJIA MOogoro
BOCIUTATENA

BcnomHute cBol nepBylo paboty. Bbl - Mmono-
[OWN COTPYAHUK 6e3 onbiTa paboTbl cpean konner
co cTtaxeM. Bam Hy)XHO cooTBeTCTBOBaTb KOJneK-
TUBY, TPYAUTHLCA AOCTOWHO U Ha XOPOLLUEM YPOBHe.
Tak nu 3To nerko Ha gene? Jlro6on HauynHalOLWUN
neparor BosiHyetcA. Beab oT TOro, kak npomayT
nepBble wWarn Ha npocgeccmMoHanbLHOM nonpuiie,
3aBUCUT, COCTOUTCHA NI HOBOSIBNIEHHbIA BOCNUTa-
Tenb Kak npocpeccuoHan B cdepe AOLWKONMbLHOro
o6pa3oBaHus.

Kak npaBuno, B A4ETCKOM OOLLKONBHOM YUYpEXAEeHNUM
«Caman» TOO «Kasatomnpom-[emey» crapLume Boc-
nuMTaTenn NOMOrarT HEOMbITHBIM NeaaroraMm CnpaBUTb-
CcA C npodpeccrmoHanbHoM agantaumen. «HoBuYKM»
NPOXOAAT NOBbILLEHWE KBanudukauun. B atom rogy 3a
cyet TOO «Kasatomnpom-[emey» BocnuTtatenu barbl-
na TopebekoBa 1 Kangpbikbla AMeToBa NOBLICUIN CBOHO
KBanvduKaumo No AOLWKONbHOMY 06pa3oBaHmMio B KOXx-
Ho-KasaxcTtaHckom obnactHom dmnumane AO «Haumo-
HanbHbIA LEHTP NOBLILLIEHUS KBanudukauumn «Oprey»
B ropoge LbiMkeHT. Tam e Kypcbl MO 00y4eHuto pa-
6oTe C MHTePaKTUBHOW AOCKOW B AETCKOM AOLUKOSIbHOM
yypexaeHun npolnun TonkbiH N36acaposa n XKynabi3
CapblbaeBa. lNMoBbicuna ceoto kBanudukaumo 1 nega-
ror-ncuxonor A40Y «Camany Jlassat TynekeHoBa.

[

SCHOOL FOR YOUNG
CARERS

Let’'s remember your first job. You are a
newcomer without experience among well-
qualified colleagues. You should keep pace with
your team and work praiseworthy. Is it easy in
practice? Any new teacher is distressed about.
Upon his first steps in job it depends whether a
new-sprung tutor becomes a professional in a
primary school.

As arule, in «Samal» kindergarten, Kazatomprom-
Demeu LLP, senior tutors assist inexperienced
teachers to overcome professional difficulties. The
newcomers are advancing in skills. This year, out of
Kazatomprom-Demeu LLP funds, Bagyla Torebekova
and Kaldykyz Akhmetova, primary school teachers,
took place in an advanced training course hosted by
South-Kazakhstan regional branch «National Centre
of Excellence JSC» Orleu in Shymkent city. In order to
gain experience with Smart Board Tolkyn Izbasarova
and Zhuldyz Sarybayeva have successfully comple-
ted the same courses. Lyazzat Tulekenova, an
educational psychologist of Samal kindergarten has
also improved her qualifications.

In early November young teachers with less-
than-5-years-experience participated in a workshop
conducted by a psychologist because, as you know,

XPOHUKA

3 xxenToKcaH
«ATOM» aHTMAQPONbIK
)obacbiHa Konaay

3 xentokcaHaa KasakcTaHHbIH
[epmaHuaparel  enwiniriHi4 6actama-
cbiveH KoHpag ApeHaysp aTbiHOafbl
Kop akagemMuscbiHbIH fuMapartbiHAa
«SoponblK KapyFa kKapcbl xxahaHablk ic-
apeketTepaeri KasakcTtaHHbIH peni» ge-
reH TakblpbinTa KOHEepeHUnsa, coHaan-
ak Cemen aaponblK MOMUIOHbIHAAFHI
A0pONblK  CblHAKTapAblH  3apganTta-
pblHA apHanfaH KepKEMCYpeT XaHe
doTokepmenepi 6onbin oTTi. KoHpapg
ApeHayap atbiHaarbl KopmeH 6Gipnece
ymbiMaacTbIpbinFaH ic-wapafa [epma-
Hua bByHpecTarbiHbIH — genyTaTtTapsl,
[®P cananblk MWHUCTPRIKTEPI MeH
MeKeMenepiHiH, HeMiCTiH KofamablK-
casiCM KoHe fbiNbIMU OpTanapbiHbIH,
YE¥ xoHe BAK ekingepi KarbICThI.
Kasakctangblk generaums KypambiHAa
enimisain F®P-parbl enwici H.OHXxaHoB,
KP CIM avpbikwa Tanceipmanap 6ow-
bIHWa enuwici P.BacuneHko xaHe HeMic
KOFaMblHbIH HasapblHa 63 CypeTTepiHiH
KepMecCiH ycbiHFaH « ATOM» >x06acbIHbIH,
KYPMETTi enwiici kasakcTaHAbIK CypeTLui
K.KytokoB 6onabl.

BNews.kz

5 enToKcaH
KATKO 20 000-wbi
TOHHa ypaH eHaipai

Byn kepceTkiwke kacinopblH 2011 xbin-
AblH, HaypbidbiHaa 10 000 ToHHa ypaH
OHAIPreHHeH KewiH yLw XXblnFa XeTnec
yakbIT iWiHAe, HaKTbipaK 2 XenTokcaHaa
KON XeTKi3ai.

20 000-Lubl TOHHA YPaHHbIH eHApinyiHe
kaTtbicTbl «KATKO» BK» XKLWIC Bac au-
pekTopbl Xepap ®puec: «MeH Tay-keH
eHepkacibiHoe e3renepre ynri Gonap-
NblKTan KoMmnaHusafFa 6acLbInbIK eTETIHIME
eTe KyaHbILTbIMbIHY, - Aegi.

2012 xbinbl 3 600 TOHHaaaH actam ypaH
anfaH «KATKO» BK» XLIC 2013 xbinbl
4 000 ToHHa ypaH eHipyre yMTbinyAa.
XKofFapbl  BinikTi  XyMbIC  AEHreniH
KepceTin oTbipfaH KomnaHusgarbl 1 200
KbiameTkepaiH 50 % >xeprinikTi TypFeiHAAP
Kypangbl.

©3 aKuMoHeprnepiHiH KongayblHa cyve-
He OTbIpbiN, KOMNAaHWA  TYPFbUIbIKTHI
XanbIKTbIH, uriniri ywiH 6enceHai aney-
METTIK cascatbliH xyprizegi. OH Xbin
iwinge «KATKO» BK» XXLWIC xoHe
OHblH aKUMOHepnepi MekTentep cany
XKOHe LaKipTaKbinap Teney, CoHhaw-ak
a3 KamTamacbi3 eTinreH otbacbinapfra
KapXbinblK ~ KOMEK  KepceTy  CUSKTbI
aneymeTTik xobanapfa >xannel 1,5 mun-
nuappg TeHreaeH aca Kapxbl 6engi.

TOO «CI1 Kamko»

XPOHUKA

3 nekabps
MNoapepkka aHTUAAEPHOrO
npoekra «ATom»

3 pekabpsi MO MHMUMATUBE MOCOSb-
ctBa KasaxctaHa B epmaHun B 3gaHum
akagemun doHpa wm. KoHpapa Age-
Hayapa CoCcTosnacb KOHdepeHums Ha
Temy «Ponb KasaxctaHa B rmo6anbHbIx
OEVCTBUSAX MPOTMB SAEPHOr0 OPYXMS»,
a TakkKe XydoXeCTBEHHas M (OTOBbI-
CTaBKa, MOCBALEHHbIE MOCNEACTBUAM
SAOepHbIX ucnbiTaHui Ha CemunanatuH-
CKOM sfAepHoM nonuroHe. B meponpu-
ATUW, OPraHN30BaHHOM COBMECTHO C
doHgom nm. KoHpaga AgeHayapa, npu-
HANW yyacTue pgenyTatbl repPMaHCKOro
ByHpectara, npegcrtaButenu npodunb-
HbIX MUHUCTEPCTB 1 BegomctB OPl, He-
MELKNX OOLLECTBEHHO-NOMUTUYECKUX U
Hay4HbIx kpyroB, HIMO u CMW. Kasax-
cTaHckas Aenerauns 6bina npeacraene-
Ha nocnom PK B ®PI" H.OHxaHoBbIM, no-
cnom no ocobeim nopyyeHnam MWL PK
P.BacvneHko v noyeTHbIM MOCHOM MNPO-
ekta «ATOM» KasaxCTaHCKUM XyOOXHM-
koM K.KyloKkoBbIM, KOTOPLIV NpeacTaBus
BHUMaHUIO HEMELIKOW O0OLLEeCTBEHHOCTU
BbICTaBKY CBOVX KapTUWH.

BNews.kz

5 pekabps
KATKO po6bino
20 000-t0 TOHHY ypaHa

OT10T nokasaTenb Obll JOCTUTHYT 2 ae-
Kabpsi, MEHEE YeM Yepe3 Tpu roga nocrne
[06b14n 10 000-HOM TOHHLI ypaHa B Map-
Te 2011 roga.

KacatenbHo ao6bidm 20 000-HOM TOH-
Hbl ypaHa, YKepap ®Ppuec, [eHepanbHbIN
Ounpektop TOO «CI KATKO», ckasan: «A
O4YeHb ropa TeM, YTO BO3rMaBMSA KOMMNa-
HWUIO, KOTOpasi ABnsgeTca obpasLoM B rop-
HoAOObIBaOLLEN NPOMbILLIIEHHOCTUAY.

B 2012 rogy TOO «CIT KATKO» BbIny-
ctuno 6onee 3 600 TOHH ypaHa u cTpe-
muTcsa K gobbide 4 000 ToHH B 2013 roay.
1200 coTpyAHWMKOB KoMMaHuu, 6onee
50 % 13 KOTOpbIX COCTaBNSET MECTHOe
HaceneHue, 4EMOHCTPUPYIOT BbICOKOKBA-
NOULMPOBAHHBIN YPOBEHb PaboThI.

3apyunBLINCE MOAOEPKKON CBOUX aK-
LIMOHEPOB, KOMMaHWUs Takke BedeT ak-
TMBHYIO COLMAnNbHYO MONUTUKY B NOSMb3y
MECTHbIX utenen. 3a gecsatb ner TOO
«CIl KATKO» 1 ee akuuoHep Bblgenunu
bonee 1,5 Mmunnuapga TeHre Ha Takue co-
LManbHble NPOEKThl, KaK LLUKOSbl U CTUMEH-
avn, nnu npegocraeneHve UHaHCOBOM
NOoMOLLK ManoobecneyYeHHbIM NoasaM.

TOO «CI1 Kamko»

AnepHoe obwecTBo KazaxctaHa
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3rd December
Support for Anti-nuclear
Project Atom

A conference titled, «Kazakhstan’s
Role in Global Action against Nuclear
Weapons,» took place on December 3
in Berlin at the Academy of the Konrad
Adenauer Foundation. The conference
also featured a photo and art exhibition
detailing the consequences of nuclear
tests at Semipalatinsk nuclear test site.
The event organized jointly by Konrad
Adenauer Foundation was attended by
members of the German Bundestag,
representatives of German ministries
and government departments, members
of Germany’s socio-political and scientific
communities, NGOs and the media.
Representatives from Kazakhstan
included Kazakhstan Ambassador to
Germany Nurlan Onzhanov, Ambassador-
at-large of the Ministry of Foreign Affairs
Roman Vassilenko, as well as the ATOM
Project Honorary Ambassador and
Kazakh painter Karipbek Kuyukov who
presented his artwork to the German
community.

BNews.kz

5th December
KATCO LLP produced
20 thousand ton of uranium

This milestone was achieved Dec.2
less than three years after the 10 000-ton-
mark was reached in March 2011.

I’'m proud of being Director of the mining
company to emulate, KATCO Director
General Gerard Fries said on the occasion
of 20 thousand ton of uranium.

Kazakh-French JV KATCO LLP produ-
ced more than 3 600 tons of uranium in
2012 and plans to produce around 4 000
tons in 2013. 1 200 employees, more than
50 % of whom are locals, demonstrate a
highly level of work. Enlisting the support
of its shareholders, the company also
maintains an active social policy in favor of
the locals. For ten years «SP KATCO» and
its shareholder contributed over 1.5 billion
tenge for social projects such as schools
and scholarships or financial aid to needy
people. Company staff consisting of 1 200
employees with 50 % of local residents
demonstrates a high-qualified level of job.

Having enlisted support from
shareholders, the company also maintains
an active social policy in favor of the
local residents. Over the ten-year period
KATCO LLP jointly with its shareholder
contributed over 1.5 billion tenge for social
projects such as schools and scholarships
for financial aid to needy people.

JV KATCO LLP




B Hauane Hos6ps onsi MOMOAbIX Negaroro., CTax
paboTbl KOTOPLIX HE MPEBLIWAET 5 NET, NPOBENU ce-
MUHapP-NPaKTUKYM C NCUXOSNOroM, BeAb, KaK U3BECTHO,
pabota ¢ getbMu Tpebyetr ocoboro camoobnagaHus
n cTpeccoyctonumBocTn. CocToancsa Takke cemMmHap
«MeTtoabl 1 npMeMbl opraHM3auUnn 3aHATUIA C AETbMMU
13 onbiTa NepenoBbIX NegaroroBy» M NPOLLES NeacoBET
Ha TeMy «Pa3BuTtue geten yepes NosHaHWe B OKpyXa-
IOLLIEM MUPEY.

OnpaBgbiBas Tpy4 CTaplUMX HACTaBHUKOB, BOCMU-
Tatenu XKynabid Kanman6aesa 1 Kamwar LLlonGekoa
8 HosA6ps npoBenu cpean
noeten n ux poautTenen

—

TBOPYECKMI npasgHuK
«bann  OCeHHux Kop-
3nHOK».  Meponpuatne

ObIN0 HanpaeBneHo Ha op-
raHn3aumio COBMECTHOMN
paboTbl AeTen n poanTe-
new ang ykpenreHus B3a-
MMOOTHOLLEHUN B CEMbE.
TBOpYeckuin npasgHuK
npoLlen akTUBHO, PoAau-
TEeNn U OeTn npeacraBu-
nm ceou paboTbl, npu
CO30aHMM KOTOPbIX MNpO-
ABUNM haHTasuo. bbinu
nokasaHbl KOP3WHKW U3
raset, HATOK, Matepuana,
LuBeTHoW Oymaru, KapTo-
Ha, a Takxe puca n Kpyn.
Mo oueHke wmeToaucTa
OOLLKOMBbHOIO  yypexae-
Hua Manpbl MckakoBon,
MOSoAbIM BOCOUTATENSM
K.KanmaH6aeson n K.lLlonGekoBon yaanocb BHECTU
BKNag B ()OpMMpPOBaHUE 4YYyBCTBEHHO-3MOLMOHASIb-
HOW cdrepbl N 3CTETUYECKOIO BKYCa, pasBUTUE KYrbTY-
pbl TBOPYECKOrO MbILLMEHMSA U BOODpaxeHus y aeTen
AoLKonbHoro Bo3pacTta. OpraHusoBaHHasa yyebHas
DeATenbHOCTb BOCMUTATENEN COOTBETCTBOBANa Kpu-
TepusM NOUCKOBOro XapakTepa, UCMNOSTIHEHUS noaTar-
HOro negarorM4eckoro npowecca 1 obpasoBaTenbHOM
DEeATENbHOCTH.

Pabota ¢ geTtbMu CTaBUT nepen HoOBMYKaMU Bbl-
COKME U1 XeCcTkne TpeboBaHMsl kK NpodecCcnoHanbHom
KOMMNETEHTHOCTU. KOHTpacTa 3HaHUN TEOPETUYECKUX
N NpaKTUYECKMX B paboTe C AOLLKONSATaMM HE OOITKHO
ObITb. [Mo3TOMY ANSA opraHu3auum Tpyaa BocnuTarte-
newn Hy>XeH MakcuMarbHbI y4eT JIMYHOCTHbIX 0COBEH-
HOCTEN N YPOBHS MOAFOTOBKW, akKTUBHas Noagepikka
npodeccmMoHanbLHOro pocrta BocnuTaTens, npoBeae-
HWe CeEMNHapPOB — NPaKTUKYMOB, Nedarormyeckux co-
BETOB, OTKPbITbIX YPOKOB, UHTEFPUPOBAHHbLIX 3aHATUIN
W KOHCymbTauumim ncuxosora.

.

Enena NyxeHko,
Kazamomnpom-Lemey

they should be stress-resistant and self-control
while teaching children. The workshop on the Well-
experienced Teaching Methodology and Technique
in children learning was held and Teachers’ Council
on early childhood development through the cognition
the world around took place.

Being equal to the senior mentors’ expectations on
8th Nobember, Zhuldyz Kalmanbaeva and Kamshat
Shoybekova arranged a creative party Fall Basket
Fandango among the children and their parents. This
was to encourage joint work both children and their

parents to promote family values. The Fall Basket
Fandango Creative was in an active form where
parents and children presented their fancily hand-made
toys. Children with their parent have shown baskets
made of newspapers, thread, material, colored paper,
cardboard, rice and cereals. Maira Iskakova, resource
teacher, said that Zhuldyz Kalmanbaeva and Kamshat
Shoybekova succeeded making contribution to the
affection and aesthetic taste, cultural development
of creative thinking and imagination by the children.
Well-organized educational activities of the young
teachers met criteria for exploratory nature and step-
by-step teaching process.

Child-rearing practices oblige newcomers be highly
professional and well-skilled. Theoretical and practical
skills must not go separate ways in the work with under-
fives. In order to motivate teachers’ job their personality
trait and qualification should maximally be considered
and promoted by workshops, teacher council, open
days, compound lessons and psychologist advices.

Yelena Glukhenko,
Kazatomprom-Demeu

XPOHUKA

6 xxenToKkcaH
Mpe3upeHTKe Xbin
KOPbITbIHABICHI Typanbl

MpesnpeHt H.Hasapbaee «Kasatom-
eHep-kacin» ¥AK» AK Backapma Tepa-
facbl B.lLkonbHUKTI Kabbingagbl. ¥AK
Gaclubicbl KazatomeHepkacinTiH, cTpate-
rMsnblk  gamy 6argapnamacbiH  icke
acblpy 6ovblHWa Enbackl Tanceipmana-
pblH OpblHAayAblH GapbiCbl, CoHAan-ak
SOPOMbIK OTbIH LIMKIbl, XUMUSTbIK UHAY-
CTPUSI XX8He XaHapTblnaTbliH 3HepreTuka
canacblHOafrbl MHHOBaLMSMbIK xobanap
Xawnbl xabapnagpi.

2013 Xbln  KOPbITbIHABICHI  GOWbIH-
wa 6ykin anemaik eHgipictiH 37 %
KamTamacbl3 eTeTiH KasakctaH ypaH
eHaipy canacblHOafbl  kewbacLubinblk
webiH ogaH opi cakran kanaTblHbl an-
Tbingbl. CoOHbIMEH KaTap KOMMAHWS
O3iHIH KapXbINblK TYPaKTbIMbIFbIH X8HE
AaMy KapKblHbIH cakTan, WHBECTULUS-
nelk GargapnaMacbl MeH  8NeyMeTTik
MiHOETTEMENEPiH TONbIFbIMEH OpbIHAAN-
abl. 2010 xbingaH 6epi aneymerTik cana-
Hbl AambiTyFa 37 MNpa TeHregeH actam
Kap>bl canbiHAbI.

www.akorda.kz

11 xenToKcaH
«MA3K-KasaTomeHepkacin» XLLC
XaHa TYLbITKbILW KOHALIPFbICHIH
iCKe KOCTbl

«MA3K-KasatomeHepkacin» XKLLIC MaH-
FbicTay 0bnbichl TypFbliHAapbIHBIH 70% cy-
OblH 6apnblK TypiMeH (aybI3 Cy, AUCTUNNAT-
Thl XX8HE bICTbIK CYy) TYPaKTbl KamTamachI3
etin keneai. Ocbl ke3re geniH kombuHaTtTa
7 TYWbITKbIW KOHABIPFBLICHI XYMbIC icTen
TypfaH Gorca, CoHblH eH CoHfbicbl 2008
XbIMbl icke KocblnFaH 6onatbiH.

ByriH »ymbic 6acTaraH eHAIpICTiK Ke-
weHaep dpaHuy3abiH SIDEM komnaHus-
CblHAa acarnbin, kenben TyTiKTi nneHka-
nblk 6ynangeipreiwmMeH (KTTB) xabgblk-
TanFaH xaHa OyblHOafbl  TYLBITKbILL
KOHABIPFbINap KatapbiHa »xartagbl.

KTIMB-gblH apThIKWbINbIFb Aen MyHaa-
bl XblNy 6epy KapKbIHbIHbIH >KOFapblibl-
FblH, KyaTTbl a3 TYTbIHATbIHbIH, LWAFbIH
KenemiH, MeTangbl a3 KaXXeTCIiHETIHIH,
KapananbiM KypbIfibIMbIH XOHe CeHimAini-
riH anTyra 6onagebl.

«KazaTtomeHepkacin» ¥AK

XPOHUKA

6 nekabps
MNpe3npeHTy — 06 uTorax ropa

MpesngeHT PK H.Hasap6aes BcTpeTun-
cq ¢ npegcenarenem npaeneHua AO HAK
«Kasaromnpom» B.LLkonbHMKOM. PykoBo-
outens HAK ponoxun o xoge vcnomnHe-
HUS nopyveHwn [MaBbl rocygapctea no
peanu3auuy Nporpammbl CTpaTermyecko-
ro passutua AO «HAK «Kasatomnpomy,
a TakkKe KpYMHbIX MHAYCTPUanbHbIX U UH-
HOBaLIMOHHbIX NPOEKTOB B 0bnacTu sgep-
HO-TOMMMBHOTO LIMKMA, XMMUYECKON UHAY-
CTPWK 1 BO30OHOBNSIEMOW SHEPTETUKMN.

Bbino nponHdopmupoBaHo, YTo Kasax-
CTaH NpOJOIKaeT yAepXuBaTb NO3uULUK
nuaepa ypaHoZoObiBallen oTpacnu B
Mupe, obecneunBas 37 % MUPOBON LO-
6blun. py 9TOM KOMNAHUSI COXPaHSIET
(PUHAHCOBYIO YCTOMYMBOCTL W TEMIbI
pasBuTUs, B MOMHOM O6bEME BbINOMHAS
WHBECTULMOHHYIO MPOrpamMmy 1 coumarnb-
Hble obsizatenscTtBa. C 2010 roga Ha pas-
BUTUE coumanbHoW cdepbl HanpaeneHo
6onee 37 Mnpa. TeHre.

www.akorda.kz

11 pekabps
TOO «MA3K-KazaTomnpom»
3anyckaeT HOBYHO
ONPECHUTENbHYI YCTaHOBKY

TOO «MA3K-Kazatomnpom» obecne-
YMBaEeT BCEMW BMAAMMW BOAbl (MUTbEBAs,
OVUCTUNNNPOBaHHAsA W ropsyas) mnpakTu-
yeckn 70% HaceneHus MaHrucrayckomn
obnactu. B HacTosiwee Bpemsi Ha TOO
«MA3K-KazaTtomnpom» KCnnyaTupy-
I0TCS 7 OMNPECHUTENbHbIX YCTAHOBOK, MO-
crnefHss U3 KoTopbix Oblna BBeAeHa B
2008 rogy. Npon3BoaCTBEHHbIE KOMMIEK-
Cbl, 3anyLleHHble CerogHsl, OTHOCATCH K
OMNpPECHUTENbHBIM YCTAaHOBKaM HOBOTO MO-
KONEeHWs, OCHALLEHHbIM FOPU30OHTaNbHO-
TPYOHBIMW MAEHOYHBIMU  UCMAPUTENAMU
(FMTW) npoussoacTea hpaHLy3CKON KOM-
natum SIDEM. K npeumywectsam MTU
OTHOCATCA BbICOKAs MHTEHCUMBHOCTb Te-
nnonepegayn, Huskas notpebHocTM B
3Hepropecypcax, KOMMaKTHOCTb, Mamnasi
METannoeMKOCTb, NPOCTOTa KOHCTPYKLUK
N HaJEeXHOCTb.

HAK «Ka3zatomnpom»

AnepHoe obwecTBo KazaxctaHa

Ne 4 (32) 2013
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6th December
KazAtomProm reported
year in review to the President

The President of Kazakhstan N.Nazar-
bayev has met with the Chairman of
the Governors of Kazatomprom JSC
V.Shkolnik. The Head of the National
Nuclear Company has reported on the
President’s instructions to implement
the program of strategic development
of NAC Kazatomprom JSC as well as
major industrial and innovative projects in
nuclear fuel cycle, chemical industry and
renewable energy.

It was informed that Kazakhstan keeps
on holding a leading position in the
world’s uranium mining industry providing
37 % of global uranium production. The
company maintains financial stability
and the pace of development to fully
implement the investment program and
social obligations. More than 37 billion
tenge were spent for social sector since
2010.

www.akorda.kz

11th December
«Maek-Kazatomprom launches
new owned desalination installation»
Maek-Kazatomprom  «provides  all
kinds of water (drinking, distilled and
hot), almost 70% of the population of
Mangistau region.  Currently «maek-
Kazatomprom operated 7 desalination
plants, the last of which was introduced
in 2008. Industrial complexes, launched
today, belong to the desalination
plants a new generation equipped with
horizontal-tube film evaporators (GPTI)
manufactured by the French company
SIDEM. The advantages of the GPTI
include high intensity heat transfer, low
energy requirements, compact design,
low metal content, simplicity and reliability.

KazAtomProm
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«KYPYHATOB» XXAHA
MHPPAObLIBbICTbIK TOBbI

Benswos A.B., loHuos B.U., ly6poBuH B.U., KyHakos B.I., CmupHoB A.A.
leodumnsnkansik 3epTTeynep MHCTUTYThI, Kypuatos, KasakcTtaH

KypuyatoBTa, N2 2 TexHukanblk anaHHblH >XaHblHAQ, TOPT MyHKTEH TypaTbiH (yweyi — TeHkabbipFanbl
yLWOypbIWTLIH, TebenepiHge, TOPTiHWI — OHbIH, opTackiHAa) 2010 . canblHFaH >xaHa MHPaabliObICTbIK TOObI
cunatTanfaH. TonTblH, anepTtypackl — 1 kM. KypuatoB nHdpaabiObicTbik TO6bIH 2011 XK. XyprisinreH TecTineyi,
XaHa cTaHuus ap ke3aepaeH Y3AIKCI3 pexuMiHAe XaHe KaXKeTTi cananbl AeHreniHae akycTukanblk curHanga-
PbIH TipKeyiHe KabineTTi 6onyblH KOPCETKEH.

KIPICTE

«KypuatoB» nHdpaablobicTbik TOOLI, keHec KesiHae Kypyatos K. 6onFaH KypuatoB-KpecT kelleHai 6akpinay
XYMECIH KannblHa KenTipy MakcaTtbliHAa canblHFaH. OcblHaam xyne, Agponblk cbiHakTapbiHa GapiH KAMTUTLIH
ThibIM cany Typanbl wapTtbl ¥imbl (ACBTLLY) kypaTblH a4ponblK ChiHAKTapAblH, Xanbikaparblk MOHUTOPWHT
xymneci (XMX), coHgan-ak LWbirbic KasakcTaHga cencmukanbibifbiH 6ankay yuwid TviMmai 6onein Tabbinagbl.
1 cypette xaHa mHpaablObicTelk TOObI, ACBTLWY XMX kipetiH AS058-KypuatoB cencmukanblk ToOblHa
KaTbICTbl OpHanacybl KepceTineai.

1 cypem. Kyp4amoemarbi 2e0ghu3uKarsbiK MOHUMOPUHaMIH celiCMuKarnbIK (Kbi3bls)
JKeHe UH@paoblbbicmbIK (Capbl)monmaps!

>KaHa nHppagbibbICThlk TOObI Meodusnkanblk 3epTTeynep MHCTUTYThIHbIH, Ne 2 anaHpl XaHblHOa, KeHEeC
Ke3iHOe MHAPaabIObICTLIK TOObI KYMbIC iCTEreH ayMaKTbIH, LWeriHae KanbinTacTblpbifiFaH.

1994 k. kapan oHblH kypambiHa 0.02 — 4 'y eTkisy xonafbimeH K-301-A, K-303-A, K-304-A TypiHgeri
aKyCTuKanblk cTaHumsnapablH 6ipHelle XuHarbl kanfaH. Lyabl 6acybiH yw TypiHAEri XXynenep kamramachl3 eT-
KeH: «[lMayk», 6arbiTTanfaH «H» kabbingay, «MN3Y» Genek kyobip. 1997 x. Konymbusi yHnBepcuteTiHiH, Lamont-
Doherty Earth Observatory mamaHgapbiMeH Gipre CTaHUMSIHBI XXaHFbIPTY 9peEKeTi xacanfaH. Kabbiprachkl wa-
mMacbl 250 M. TeHkabblpFanbl ywOypbIWTLIH, Tebenepi meH optacbiHga Globe TypiHaeri mukpobapomeTtpnep
opHanacTtblpbiiiFad (0.1 — 10 Nu. eTkisy xonafbiMeH). BereyingeH kKopraHywbibiFbiH «[layk» TypiHge eki
KYPbITFbl XXoHe anameTpi 2,54 cMm., y3biHablFbl 15, 22 xaHe 30 M. anTbl KEYeKTi LnaHrTepaeH TypaTblH eki
XYMEeCi kamTamacbl3 eTKeH. AKycTuKkanblK curHangapgbl Tipkey ywiH REFTEK dupmanbiH RT-72 ctaHums-
cbl kongaHbFaH. KeniHri narganaHybl XengeH Kopray KypbinfFblnapablH COMKEC €MECTIriH, XengeH Kopray
KypbIFbIiap MeH mukpnbapomeTprepain, Kipictepi apacbiHga wWbifbiHAap G6onyblH KepceTkeH. CTaHumMsHbI
XaHFbIPTYAbIH TUiMAINIri TemeH 6onabl, conabikTaHd 2013 x. 6acTan oHbl NanganaHybl TOKTaTbIfIFaH.

2010 . Ne 2 TexHuKanblk anaHbl XXaHblHOA >kaHa UHPPaObIObICTLIK CTaHUMACHI canblHFaH (2-a cyper).
OHbl xobanayblHaa Xarnblkaparnblk MOHUTOPUHI XXyMeCiHiH Tanantapbl eckepinreH. VHdppaabl6CcTblk TOObI
TOPT NYyHKTEH Typaabl (2-6 cypeT), onapablH yweyi TeHkabbipranbl ywoypbiwTbiH TebenepiHge, TOpTiHLWI — con
yLWOyYpbILWTLIH OpTacbiHAa. TONTbiH anepTypackl — 1 KM.

A - ™ -
a. monoepahusinbik nnaHda cynbacel 6. mon anemeHmiHOe wydbl 6bacy XyUeciHiH
(11, 12, 13 u IC — monmeIH anemeHmmepi) KOHCMPYKUYUSICbI

2 cypem. Kypuyamos uHgpadbibbicmblK mobbl

KypuatoB-KpecT reodmsmkanblk MOHUTOPWUHN XYWECIH, WHMPaObIObICTLIK TONTbIH, 3NEMEHTTEPIHIH
OipeyiHiH, (13) »xaHblHOa WaxTaga opHanacTbipbiifaH, IRIS/IDA rmobanb MOHUTOPHTI XXyNeciHe KipeTiH Tafbl Bip
cencMuKanblk cTaHumsicbl TonbikTbipagbl (KURK cencmMukanbik cTaHUMSCHI).

«KYPYATOB» UHOPAbIBbICTbIK TOBbIH CANTY KESEHOEPI

3-5 cypeTTepae acnanTblK KepacTblHOAFbl XaHe xep OeTiHaeri KypbinbiCTapblH cany, coHaaun-ak
MHPaObIObICTIK TOMThIH, AIEMEHTTEPIH Cany CHOXETTepi KOPCETIMreH.
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5 cypem. «Kypuyamos» uHgpadbibbicmbiK MonmbiH aneMeHmmepi 6ipeyiHiH CbipmKbl KepiHici
(KopwaydbiH nepumempi 6olibiHwa 6yma e 6ezeyindepiH azalmy ywiH).
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KypblnbicTapablH TaHOanfaH KOHCTPYKUMACHI, CTaHUMSHbI OPHATY XepiHe ToH KaTarn-KOHTUHEHTTI KnumaTt
afgannapbliHAa eH OHTannbl 6onbIn KepiHeai

YKaHa nHdppaabibbicTbl cTaHuusACkl 6 cypeTTe KepceTinreH MB2005 (“Martec”, ®paHuus) mukpobapomeT-
pnepmeH xoeHe CMG-DM24S6-EAM (“Guralp”, ¥nbibputaHus) TipkeyiwTepiMeH xapaktanfaH. LWyaesl 6acy
XYMeECi, op aneMeHT yLWiH 24 Kipic nopTTapbiMeH TOPT OPTOroHanb paguan-coynenik XXuHay xyneciHeH Typaabl.

o

6 cypem. CMG-DM24S6-EAM mipkeyiw (con xarbiHOa)
xeHe MB2005 mukpobapomempriep (OH xarbiHOa)

TipkeyiwTtepaiH carattapbl GPS curHangapbiMeH cuHXpoHganagbl. TonTblH 6apnblk aneMeHTTepiHEH
aknapattel Ne 2 TexHuKanblk anaHplHAafbl OepekTepai XuHay optanbifbiHa xibepyi, VDSL kabenbaik
MoaeMAepiH narganaHa oTbIpbin, CbiM Kabenbaepi apKbiibl iCke acblipbiniagbl. Tycin XaTkaH aknapaTTbl Xu-
Hay XeHe KeniHae OHbl xibepy ywiH, Guralp ywiH ctaHaapTTel 6onbin TabbinatblH Scream nporpammacsl
KonaaHbinagbl. KypyaTtos K. XXuHay opTanbifbiHaH AepeKTep, OHAeY YLUIiH, UHTepHeT-apHanapbl 6orbl [lepekTtep
opTanbifblHa «AnmMarbl K.) xibepineai.

Okuranapabl ankblHOay xaHe xeprinikreyi, PpaHunsaHbiH, AToM aHeprusicbl kommuccapuatbl (CEA-DASE-
LDG) TabbictaraH PMCC (Progressive Multi-Chennel Correlation - lMporpeccuBTi kenapHanbl KOpPeNsaLMANbIK
afici) nporpaMmmansIk XacayblH NanganaHbin xyprisineai.

«KYPYATOB» UHO®PAbIBEbICTbIK CTAHUUAHDBI TECTIIEY

2010-2011 K. Ke3eHi aFbiIMblHAA UHPPaAbIObICTbIK CTaHUUSAHBI TecTineyi XxyprisinreH. 4.74 'b 6acTtankpl
AepeKkTepi anblHFaH, onapabl eHaey HaTukenepi 6onbiHwa 3 560 geTekTepneyi opbiHOANFaH.
HeTekTepney TeriH 3epaeneyi, TObbIMeH TipKenreH akyCTuKanblk CUrHanaapablH, MbiHagan Herisri TypnepiH
GenyiHe MyMKiHLinNik Geprex:
1. QyHnexysinik Myxuttapgarbl 6Te KaTTbl AayblAapMeH eHAipineTiH Mukpobapomaap.
2. Kapbepnik xapblnbicTap.
3. BalKoHpIp FapblubkanbliHaH 3biMbIpaH-TacyLUblnapabl YLWbIPY.

7 cypeTTe con curHangapabli, cynbanblk TpaekTopuanapbl KOpceTinreH. 8 cypeTTe eHAipy anmakrapbiHa
conKec KeneTiH Mukpobapomaap Ke3depiHiH, asumyTanbAblk Tapanybl kepceTinreH: 45° - TbiHbIK MYXWUTTIH
conTycTiri, 135° - YHAicTaH MyxXuTiHiH, OHTYCTIri >xaHe 300° - ATnaHTuKa MyXUTTiH CONTYCTIri.

._'_, w

s

7 cypem. «Kypyamoe» uHghpadbibbicmblK mobbiMeH
mipkeniemiH cueHandapObiH mpaekopusinapbi®

8 cypem. MukpobapomdapdaH «Kypyamoe» uHgpaobibbicmbik
mobbiMeH mipKkenzgeH cueHandapbiHbIH a3uMymarnsObiK maparnybl

*Cblabmmap — cueHandapObiH mpaccanapbl: Kbi3bli - eHOIpinemiH MukpobapomOapdbiH, Kok — balikoHbip FapbiunkalbiHaH
3bIMbIpaH YWweIpy, xacbkil — Ekibacmya3 K. xaHbIHOarbl Kapbepriik Xapbiibicmap.

KOPbITbIHAbICbI

KasakcTaHHbIH CONTYCTiriHAEe »XaHa WHMpPaabiObICThIK CTaHUMsACbl canbiHFaH. On  Kasipri 3amaHfbl
XaboblKTapMeH XapakTanfaH. AcnanTblk KypblnbicTapAabl kobanay MeH canyblHAa CONTYCTiK-LUbIFbIC
KasakcTaHHbIH KaTan KnumaTtuKkanblkK >kafFgannapbl anbiHaTblH aknapaTTblH canacbiHa biknanblH TUrisdey
MYMKIHLLINIKTEpi eckepinrex.

CraHums Weirbic KasakcTaHaarbl Kapbepriepre XaHe bankoHbIp fapbilbkanbiHa KaTbICThl COTTi OpHanackaH
(6yn cencmoakycTUKanbIK ke3gepaid TeriH TaHyblHa XoHe FapbIWTbIK annapaTtTapabl YWbIPYbIH TipKeyiHe
nanganst). XKaHa cTaHUMS Y30IKCI3 peXUMiHOe XoHe KaXeTTi cananblk AeHreriHge op Typni kesgepiHeH
aKyCTUKanblKk cUrHangapabl TipkeyiHe KabineTTi — Kapbeprik apblinbiCTapAaH, fapbllWThliK annaparrapabl
yLWbIpyblHaH, MUKpobaopmaapaaH x.6. OHbIH HBTUXENEepiH cecMuKanblk XaHe 6acka akanpatneH GipnceTipin
oKuFanapgblH Teri MeH napamMeTpnepiH ganaey ywid nangananyra 6onagbl. COHbIMEH, CENCMUKArbIK XoHe
aKycTuKanblK a4icTepiH nanganaHbin okuranapablH KeweHAi MOHUTOPUHIICIHE MYMKIHLWINIr KamMTamachI3
eTineai, 6yn TipkeneTiH okuFanapablH, (KepcinkiHynep, xapbinbicTap X.6.) napameTpnepiH aHbiKTay canacbiH
XakcapTtagbl.

2013 x. Tambizga LWKO KypuaTtoB k. «eoduankanbik 3epTTeynep MHCTUTYTbl» GasacbiH4a MEMMNEKETTIK
kabbingay kommccuacel «KypyatoB» MHPaabiObICTbIK TOObIH NanganaHyra kabbingaraH.

KyxaTtTamcbiMeH (>)kyMbiC xxobackl, MeMnekTTik capantamaHbiH, KOpbITbIHAbICHI, XKyMbIC KOMUCCUSAHBIH 2011
X. 27 KaHTapaarbl kabblingay akTici, KypbIfbIC XXaHe abablkTapabl icke KOCy DOMbIHLLA akTinep MeH XXypHangap
X.0.) TaHbICTbIPbINIFAHHAH KeniH (9 CypeT) KOMUCCUSIHBIH MyLlenepi kabbingayra xaTtaTblH 0ObeKTICiH Kapan
LWbIKKAH — MH(PPaabIObICTbIK TOOLIHBIH ANIEMEHTTEPIH, aBTOMaTTblK METEOCTAHLUNAHBI XoHEe UH(PaabIObICTbIK
MOHWUTOPWHITIH, TIPKENEeTiH AepeKkTepiH Bakbinay TEXHONOrMACbIMEH TaHbICTbIPbISFaH.

9 cypem. Kabbinday Kkomuccus KyxxammamanapMeH maHbicy

¥
&

-

10 cypem. Kabbinday KoMUCCUSIHbIH aKmiCiHe KOsl KOt

MewmnekeTTik Kabbingay KoOMUCCUSI JKYMbICbIHbIH  HaTwxkeci — «LWKO, KypuatoBk. «KypyatoB»
NHppaabIGbICThIK TOOLI» 0O6BEKTICIH NanganaHyra kabbingay akTiciHe kon koto (10 cyper).
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HOBAA
WH®PA3BYKOBAA
FPYTIMNA «KYPYHATOB»

Benswos A.B., loHuoB B.WU., [ly6posuH B.U.,
KynakoB B.I,, CMupHoB A.A.
WHCTUTYT reodunanyeckmnx nccregoBaHun,
KypuatoB, KasaxctaH

OnucaHa HoBasi MH(pas3BykoBasi rpynna, NOCTpo-
eHHaa B 2010 r. B KypyaTtoBe BOMM3N TEXHUYECKON
nnowagkn Ne 2, cocTtosLast U3 YeTbIpex MyHKTOB (TpuU
- B BepLUMHAX pPaBHOCTOPOHHEro TpeyrosibHWKa, YeT-
BEPTLIN - B €ro LeHTpe). Aneptypa rpynnbl - 1 kM. Te-
CTUpoOBaHue MHdpasBykoBon rpynnsl Kypyatos, npo-
BegéHHoe B 2011 r.,, nokasano, 4YTo HOBas CTaHLUS
cnocobHa perucTpmpoBaTb B HEMPEPLIBHOM pexume
N Ha HeobXOAMMOM Ka4yeCTBEHHOM YPOBHE aKyCTUYe-
CKMe curHarsbl OT pasnnyHbIX MCTOYHMKOB.

BBEAEHUE

UHdbpassykoBas rpynna «KypyatoB» nocTpoeHa
C Uenbio BOCCTAHOBIIEHUSA CYLLECTBOBaBLUEN paHee
B COBETCKOE BpPEMSA KOMMIEKCHON HabniogatenbHon
cuctembl KypyatoB-KpecT B . KypyatoBe. Takas cu-
ctema saBngerca adypekTnBHoM ana MexagyHapod-
HOW cuctembl MoHUTOpuHra (MCM) saepHbIX uchbl-
TaHuKn, co3gaBaemon OpraHusauuwen no [oroeopy o
BCEOOBHEMINIOLLEM 3anpeLLeHNN SAEPHbIX UCMbITaHWI
(OB34AW), a Takke ons cnexeHus 3a CENCMUYHOCTBIO
BocTtoyHoro KasaxctaHa. Ha pucyHke 1 nokasaHo

NEW «KKURCHATOV»
INFRASOUND
ARRAY

A.V. Belyashov, V.. Dontsov, V.I. Dubrovin,
V.G. Kunakoyv, A.A. Smirnov
Institute of Geophysical Research,
Kurchatov, Kazakhstan

There is a new infrasound array built in 2010 in
Kurchatov near technical site No.2, which is composed
of four points (three of them are in the vertexes of
equilateral triangle; the fourth is in its center). The
aperture of the array is 1 km. Testing of Kurchatov
infrasound array that was implemented in 2011 has
shown that new station can register acoustic signals
in uninterruptable regime and at the required quality
level from various sources.

INTRODUCTION

«Kurchatov» infrasound array is built for the
purposes of reconstruction of a complex observation
system Kurchatov-Krest in Kurchatov city, which
existed earlier during Soviet times. Such system is
effective for International Monitoring system (IMS)
of nuclear tests, created by the Comprehensive
Nuclear-Test-Ban Treaty Organization (CTBTO), as
well as for the purposes of tracking the seismicity of
Eastern Kazakhstan. Figure 1 represents the location
of new infrasound array in regard to AS058-Kurchatov
seismic array, which is contained in IMS of CTBTO.

PucyHok 1. Celicmuyeckas (KpacHbIl) u uHgpa3ssykosasi (kenmbili)
epynrbl 2e0ghuU3u4ecK020 MOHUMopuUHaa 8 Kypyamose
Figure 1. Seismic (red) and infrasound (yellow) arrays of geophysical monitoring in Kurchatov

pacrnonioXxeHve HOBOW MH(pa3BYyKOBOW rpynnbl OTHO-
cutenbHo cencmuyeckon rpynnel AS058-Kypuatos,
Bxoasuen B coctae MCM OB3AN.

New infrasound array has been formed near the
technical site No.2 of the Institute of Geophysical
Research on the premises of the area, on which

HoBas uHMpasBykoBas rpynna cdopmMupoBaHa
BONM3n TexHmnyeckon nnowagkm Ne 2 HctuTyTa reo-
dm3myeckux nccregoBaHUn B Npegenax Tepputopun,
Ha KOTOpOW B COBETCKOoe BpeMsi pabotana nHdppas-
BykoBas cucrema. K 1994 r. B ee coctaBe octanvcb
HECKOSbKO KOMIMMEKTOB aKyCTUYEeCKUX CTaHUUi Tuna
K-301-A, K-303-A, K-304-A ¢ mukpobapo-rpacdamu,
nmetowmmn norocy nponyckanma 0.02—4 u. Wymo-
nogaeneHve obecneymBann CUCTEMbI TPeEX TUMOB:
«Mayk», HanpasneHHoro npuema «H», oAnHOYHON
Tpy6bl «[13Y». B 1997 r. coBMecTHO co cneuumanu-
ctamu Lamont-Doherty Earth Observatory Konym-
Buickoro yHuBepcuTeTa Obina cgenaHa nonbiTka
MoZepHM3MpoBaTb cTaHuuio. Mo yrnam n B LeHTpe
PaBHOCTOPOHHEIO TPEYrofibHMKa CO CTOPOHOW OKOIS0
250 m GbiInKn ycTaHoBneHbl MUKpobGapoMeTpbl Tuna
Globe (c nonocou nponyckaHus 0.1-10 Iy). Nomexo-
3alumLLEeHHOCTb obecnevmBanu ABa yCTpPoMUCTBa Tuna
«lMayk» 1 OBe cucTeMbl M3 LIECTU MOPUCTLIX LUMAH-
roe gnameTtpom 2.54 cm n gnuHon 15, 22.5 n 30 m.
[na peructpaumm akyCTUY4ECKUX CUrHanoB NCMOoMb30-
Banacb ctaHuma RT-72 dwmpmbl REFTEK. Mocneny-
olasa aKcnnyataums CTaHuuu BbiBUIIa HENOEHTUY-
HOCTb BETPO3aALLUUTHBIX YCTPOWCTB, HanuMyne notepb
MeXay BETPO3alUUTHBIMU YCTPOMCTBAMU N BXO4aMU
MukpobapomeTpoB. MogepHu3aumsa cTtaHuMu okasa-
nacb ManoagdektnsHon, n ¢ 2003 r. ee akcnnyara-
una Gbina npekpalleHa.

a. cxema Ha morozpaghu4eckom rnnaHe
(11, 12, I3 u IC — anemeHmbI 2pynbi)
PucyHok 2. IHgbpassykosas epyrina Kypyamos

a. scheme in topographic plan
(1, 12, I3 and IC — array’s elements)

infrasound system used to work during the Soviet
times. By 1994, it contained a few sets of acoustic
stations of K-301-A, K-303-A, K-304-A types with
microbarographs with bandwidth of 0.02—4 Hz. Noise
reduction was provided by the systems of three types:
«Spider», directive reception «N», single tube «PZU».
In 1997 in cooperation with specialists from Lamont-
Doherty Earth Observatory of Columbia University
there was an attempt to modernize the station. Globe
small-pressure barometers were installed in corners
and in the center of equilateral triangle with the side
of approximately 250m (with bandwidth 0.1-10 Hz).
Two devices of «Spider» type and two systems of six
porous hoses with diameter of 2.54 cm and length of
15, 22.5 and 30 m provided interference resistance.
Station RT-72 of REFTEK Company was used for
the purposes of registration of acoustic signals.
Subsequent station operation has detected mismatch
of windproof equipment, losses among windproof
equipment and inputs of small-pressure barometers.
The modernization of the station turned out to have a
restricted effect; so since 2003 its operation has been
ceased.

In 2010 a new infrasound array has been built near
the technical site No.2 (Figure 2a). During its design
the require-ments of International Monitoring System
have been encountered. The infrasound array is

composed of four points (Figure 2b), three of which
&5 0o

= = Furr
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6. KOHCMPYKuUs cucmembl wymonoaaeneHu,q
Ha arnemeHme epyriribl

b. construction of noise reduction system
at the array’s element

Figure 2. Kurchatov infrasound array

B 2010 r. BONM3K TexHudeckon nnowiaaku Ne 2 no-
CTpOeHa HOoBasi MH(pa3ByKkoBasd rpynna (PUCyHok 2a).
Mpn ee npoekTMpoBaHMM y4nUTbiBanucb TpeboBaHus
MexxgyHapoaHoOW CUCTEMbI MOHUTOPUHIa. NHdpasBy-
KoBas rpynna cOCTOUT M3 YeTbipeX MYHKTOB (PUCYHOK
20), TpM M3 KOTOPbIX HAXOAATCA B BEPLUMHAX paBHO-
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are located at the vertexes of equilateral triangle and
the fourth one is in the center of this triangle. The
aperture of the array is 1 km.

The system of geophysical monitoring Kurchatov-
Krest is completed with another seismic station,
included into IRIS/IDA global monitoring system




CTOPOHHEro TpeyrosibHuKa, YeTBEpTbI - B LIEHTpEe
3TOro TpeyronbHuKa. Aneptypa rpynnbl - 1 Km.
Cuctemy reocmamyeckoro MoHuTopuHra Kypyatos-
KpecT gononHseT ewe ogHa cencMmmyeckas cTaHums,
Bxoaswas B rnobanbHyto cuctemy moHutopuHra IRIS/
IDA (cencmunyeckas craHuma KURK), kotopas ycTa-
HOBIEeHa B LLUAxXTe B HEMOCPEACTBEHHOW 6NM3ocTn ot
O[HOrO 13 3rnemMeHToB MHpa3sykoBow rpynnbl (13).

3TAMbl CTPOUTENIbCTBA UHO®PA3BYKOBOM
rPYNMbl «KKYPYATOB»

Ha pucyHkax 3 - 5 nokasaHbl CIOXXETbl CTPOMTENLCTBA
NPUBOPHBLIX NOA3EMHBLIX U HA3EMHbIX COOPYXKEHUIA, a
TaKkKe CTPOUTENbCTBA INIEMEHTOB WHPA3BYKOBOW
rpynmbl.

(KURK' seismic station), which is installed in the
borehole in close proximity to one of the elements of
infrasound array (13).

CONSTRUCTION STAGES OF «kKURCHATOV»
INFRASOUND ARRAY

Pieces of construction of the instrumental
underground and above-ground structures as well
as construction of infra-sound array’s elements are
shown in figures 3 — 5.

The selected construction of the structures is the
most optimal in the conditions of extreme continental
climate, peculiar to the station installation site.

The new infrasound array is equipped with small-
pressure barometers MB2005 («Martec», France)

PucyHok.3. KoHecmpykyusi mo03eMHbIx npubopHbIX COOPYKeHUl
Figure 3. Construction of underground instrumental structures

BbibpaHHas KOHCTPYKLMS COOPYXXEHW MpeacTaBs-
nsieTca Hambornee ONTUMAanbHOW B YCMNOBUSAX PE3KO-
KOHTMHEHTamNbHOMo Knnmara, XapakTepHOro ans me-
CTa YCTaHOBKW CTaHLUN.

HoBasi nHdpasBykoBas rpynna ocHalleHa MUKpO-
H6apometpamu MB2005 («Martecy, ®paHums) n pe-
rmctpatopamnm CMG-DM24S6-EAM («Guralp», Be-

and CMG-DM24S6-EAM recorders («Guralp», Great
Britain), represented in Figure 6. Noise reduction
system represents four orthographic radial-ray
collection systems with 24 input ports for each element.

Recorder’s clock is synchronized by GPS signals.
Information transmission from all elements of the
array is implemented via wired cable lines into the

PucyHok 4. KoHecmpyKkuusi Ha3eMHbIX COOPYXeHUl
Figure 4. Construction of above-ground structures

nMKoGpuTaHns), NPeACcTaBMEeHHbIMA Ha PUCYHKE 6.
CucTtema WymonoaaBneHns npeactasnser cobom ve-

data collection center at the technical site No.2 (figure
2-a), using cable modems VDSL. For accumulation

PucyHok 5. BHewHul 8ud 00HO20 U3 351eMeHmos UuHgppa3ssykosol epynrbl «Kypyamos»
(KycmapHuk o nepumempy oepadbl 07151 yMEHbUWEHUST 8eMPO8bIX MOMEX)
Figure 5. Outside view of one of the elements of “Kurchatov” infrasound array
(shrub vegetation around the perimeter for the purposes of decreasing the wind noise)

Tbip€ OPTOroHarnbHbIE pagnarnbHO-NyYeBbIE CUCTEMBI
cbopa ¢ 24 BXoAHLIMI NOpTaMU AN KaXO0ro areMeH-
Ta.

Yacbl permctpaTtopoB CUHXPOHU3UPYOTCH CUrHana-
Mu GPS. MNepenava MHopMaLmm Co BCEX AEMEHTOB
rpynnbl OCYLLECTBAETCS NO NPOBOAHbIM KabenbHbIM
NUHUAM B LIEHTP cOopa AaHHbIX HA TEXHUYECKOW NIO-
wagake Ne 2 (pmcyHok 2-a) ¢ ncnonb3oBaHneM kabenb-
HbIX MogemoB VDSL. [Ing HakonneHus nocTynaroLlemn
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of incoming information and its further transmission
Scream program, standard for Guralp, is applied.
From the collection center in Kurchatov the data is
transmitted via internet-channels for processing into
the Data Center (Almaty city).

Detection and localization of events is implemented
with the use of software PMCC (Progressive Multi-
Channel Correlation), provided by the Commissariat a
'Energie Atomique (France) (CEA-DASE-LDG).

PucyHok 6. Pecaucmpamop CMG-DM24S6-EAM (cnieea) u mukpobapomempsi MB2005 (cripasa)
Figure 6. CMG-DM24S6-EAM recorder (left) and small-pressure barometers MB2005 (right)

WHdopMaLmn 1 eé ganbHenwen nepegadm npuMeHs-
eTca nporpamma Scream, ctaHgaptHaa ans Guralp.
N3 ueHTpa cbopa B I. KypyaTtoBe AaHHble NO MHTEpP-
HeT-kaHanam nepepatotcs aAns obpaboTkm B LleHTp
AaHHbIX (. Anmarbl).

BbisiBneHve n nokanuaaumsi cobbITuiA Be4eTcs C uc-
nonb3oBaHNeM nporpammHoro obecneveHna PMCC
(Progressive Multi-Chennel Correlation - lNMporpeccus-
HbI MHOFOKaHarnbHbIN KOPPENSALNOHHBIN MeTo), Npe-
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TESTING OF «KKURCHATOV»
INFRASOUND ARRAY

The infrasound array has been tested during the
period from December 2010 until July 2011. 4.74 Gb
of source data have been obtained, based on the
processing results of which 3 560 detections have
been conducted.

Study of detections nature allowed to distinguish




AocTasrneHHoro KommuccapnaTtomM no atToMHOW 3HEPrum
®paHuun (CEA-DASE-LDG).

TECTUPOBAHUE UHOPA3BYKOBOW MPYNMbI
«KYPYATOB»

lMpoBegeHo TecTMpoBaHMUs HOBOWM UHMPa3BYKOBOW
rpynnbl B TedeHne nepuoga pekabpb 2010 — wnwonb
2011 rr. BbIno nony4veHo 4.74 6 MCXOAHbLIX OaHHbIX,
no pesynstataM 06paboTKM KOTOPbIX BbINOSIHEHO
3 560 peTekTMpoBaHUN.

M3yueHne npupogbl AETEKTUPOBAHWUA MO3BOMNNO
BblAENUTb crnefyoume OCHOBHbIE TWUMbl MCTOYHUKOB
aKyCTUYECKUX CUrHaroB, 3aperncTpupoBaHHbIX rpyn-
nown:

PucyHok 7. Tpaekmopuu cugHanos, pea2ucmpupyembix
uHgbpassykosol epynnol «Kypyamoe»*

Figure 7. Trajectories of signals registered by
«Kurchatov» infrasound array*

the following main types of acoustic signals’ sources,
registered by the array:

1. Microbaroms, generated by the strongest
storms in the world’s oceans.

2. Pit explosions.

3. Launch-vehicle (LV) launching from
Baikonur.

Figure 7 represents schematic trajectories of these
signals. Figure 8 shows azimuthal dependence of
microbaroms sources, relevant to generation regions:
45° - north of Pacific Ocean, 135° - south of Indian
Ocean and 300° - north of Atlantic Ocean.

PucyHok 8. AsumymarnbHoe pacripedeneHue cugHanose om Mukpoba-

pOM, 3apeaucmpuposaHHbIX UHpa3sykosol epynnol «Kypyamos»

*[TuHUU — mpacchl CU2HAN08: KPaCHbIE — 2eHepUPyeMbIX MUKPOBapOM, CUHSIS — 3aMyCKos ¢ KocModpoma «5alikoHyp», 3e-
TleHasi — KapbepHbIX 83pbI808 8bn1u3u 2. Ikubacmys

Figure 8. Azimuthal dependence of signals from microbaroms,

registered by «Kurchatov» infrasound array

*Lines — traces of signals: red — generated microbaroms, blue — launchings from Baikonur, green — pit explosions near

Ekibastuz city

1. Mukpobapomsbl, reHepupyeMble CUIbHEN-
LIMMU LUTOPMaMU B MUPOBLIX OKeaHax.

2. KapbepHble B3pbIBbI.

3. 3anycku pakeTt-HocuTenen (PH) ¢ kocmo-
Opoma BankoHyp.

Ha pucyHke 7 npenctaBneHbl cxemaTnyeckue Tpa-
eKTopum 3TMx curHanoB. Ha pucyHke 8 nokasaHo
asnumyTanbHOe pacnpeaeneHne UCTOMHWMKOB MWKPO-
Gapom, COOTBETCTBYIOLLEE pPEerMoHam reHepaumm: 45°
- ceBep Tuxoro okeaHa, 135° - or UHQNNCKOro okeaHa
n 300° - ceBep ATNaHTUYECKOro OKeaHa.

3AKIIOYEHUE

Ha ceBepo-BocToke KasaxcTtaHa nMocTpoeHa HoBast
nHppassykoBasi ctaHumMs. OHa oOcHalleHa coBpe-
MeHHbIM o6opyaoBaHueM. MpuBOpHLIE COOPYXKEHUS
CNPOEKTUPOBaHbI U MOCTPOEHbI TakMM 0Bpasom, YTo
CYpOBbl€ KINMMaTHU4eckmne YCrnoBusi CEBEPO-BOCTOHHO-

CONCLUSION

A new advanced infrasound station has been built in
the north-east of Kazakhstan. Instrumental structures
have been designed and constructed in such a
way that harsh weather conditions of north-eastern
Kazakhstan should not affect the quality of obtained
information.

The station is fortunately located with regard to
the pits in Eastern Kazakhstan (which is useful for
detecting the nature of seismoacoustic sources) and
Baikonur (which is useful for registration of space-
vehicle launching). The new station can register
acoustic signals in an uninterruptable regime and at
the required quality level from various sources — pit
explosions, launched space-vehicles, microbaroms
and others. Its results may be used together with
seismic and other information for clarification of the
nature and parameters of events. Thus, there is an
opportunity of complex monitoring of events with

XPOHUKA

13 xkenTokcaH
Banama aHepreTuka
canacbiHAafFbl bIHTbIMAKTacTbIK

11 xenTokcaHOa ©TKEH OTbipbiCKa
«KasatomeHepkacin» ¥AK» AK bBackap-
ma Teparacbkl B.lLkonbHuk, MaHfbicTay
06nbICbIHBIH - akiMi  A.AngapbaeB xaHe
okin «MaHfbicTaymyHawvras» AK B.Mvak-
0aeB katbicThl. Backocygpa 6Ganamanbl
3HepreTmka xoHe MaHfbictay O6nbIChIH-
[a XaHapTbinaTtblH KyaT KesdepiH Kypy
Macenenepi TankbinaHapl.

Backocyna MaHgbicTay obribichl akiMAiri,
«KasatomeHepkacin» ¥AK» AK xaHe
«MaHfbicTaymyHanras» AK apacbiHaafbl
XKaHapTbinatblH  KyaT  ke3fepiH  (KyH
XKOHe Xen) AaMbITy canacbliHAaFbl ©3apa
bIHTBIMAKTaCTbIK  Typamnbl YL >KaKTbl
MemopaHAayMFa Kor KovbInabl.

Nomad

20 xxenTokcaH
®doToaneKTpni ysawWwbIKTap
WwbIFapaTblH 3aybIT awbingbl
©ckemeHperi «Kazakhstan Solar Sili-
cony XKLWC-ae KyH 9HEPrusAchbIH neKTpa-
HepruscbiHa TypneHAipyLwi oToanekTpai
YALLBIKTap LWblFapaTblH ©HAIPIC OPHbI aLlbIf-
[bl. ©HAIpicTi icke KocybarnTay >xyMblCTapbIHa.
JKaHa 3aybiTTa «KyH» KpeMHURiHEH
Ky¥imManap anblHbif, onap 6GrnokTtap MeH
nnactuHanapra Kecinegi, Tyrnki eHim peTiH-
[Oe KyH moayninaeri Herisri kypamaac 6enik
— chboToanekTpni yALWbIK KanbinTap xaca-
nagbl. KoecinopblHHBIH, x06anblK KyaThbl
60 MBT-TaH keM eMec Hemece XblfblHa
16,5 MunnuoH OTO3MEKTPNi YALWbBIKTbI
Kypanabl. «Kazakhstan Solar Silicon»
XKIWC 6ac gupektopbl Bacunun Jugid
anTyblHWa, «Byn XblN calbliH Bip Xbiny
3MeKTP CTaHCACbIH CanFaHMeH TEHY.
3aybIT icke KocblnybiMeH bipre >xaHa-
OaH 440 >xyMbIC OpHbI allbifagbl.
«KazamomeHepkacin» ¥YAK

20 xenToKcaH
Enbachbl «Kacblfyl 3KOHOMUKAHbIH»
anfawkbl KaprbifalwTapblHbIH Gipi

BapbicbiHAafbl KannblyATTbIK Teneke-
nip adceiHaa H.Hasapbaes Anmarthbl
obnbicbiHaaFbl Kanwaram KyH 3SnekTpo-
CTaHCacCblH canTaHaTTbl »Xafganga icke
KOCTBbl.

«Camypbik-OHepro» AK GacLubicel A.CaT-
KanueeTiH anTyblHwa, Kanwaranm KyH
AneKTpocTaHcacbiHblH, ~ Kyatbl 2 MBT
Kypangel. Byn 600 yngi anekTp KyaTbIMeH
KaMmTamacbI3 etyre xertegi. «MeH ynkeH
KyaHbllwneH Oyn >kobaHbl icke KoCaMbIH.
Byn enimi3giH «kacbll 3KOHOMMUKaFa»
KellyiHOeri anfallkbl KapnblFalTapablH,
6ipi. byn xxo06a OKCIM10-2017 xanblkapa-
nblK KePMeCi adcbiH4a Aa MaHbI3Abl.» -
pereH En6ackl H.Hazapbaesi.

www.samruk-energy.kz

XPOHUKA

13 pekabps
CoTpyaHuyecTBO B obnacrtu
anbTepHaTMBHOMN 3HEPreTuKn

11 pekabps COCTOAMNOCL COBeLUaHue,
B KOTOPOM MPUHANW yvacTue npeacena-
Tenb npaeneHusa AO «HAK «Kasatomnpom»
B.LLkonbHUK, akum MaHricTayckon obnactu
A.Anpapbaes n npegcrasutens AO «MaH-
ructaymyHanrasd» b./imaHbaeB. B xoge co-
CTOsIBLLErOCsl COBeLLaHusl Obinn obcyxae-
Hbl BOMPOCHI anbTEPHATVBHOW SHEPreTuKU
N CTPOUTENbLCTBA NCTOYHUKOB BO30OHOBIS-
emown aHeprnm B MaHrvcTayckon obnactu.

Ha coBewwaHum mexay akumarom Man-
rmcrayckon obnactn, AO «HAK «Kasa-
Tomnpom» n AO «MaHructaymyHamrasy»
COCTOSINOCh NOANMCaHNE TPEXCTOPOHHErO
MemopaHayma o0 COoTpyAHUYecTBe B obna-
CTN pPa3BUTUS BO30OHOBNSEMbIX NCTOYHM-
KOB 3HEpPruu (COrHe4YHoOW 1 BETPOBOW).

Nomad

20 pekabps
OTKpbITUE 3aBOAA NO NPOU3BOACTBY
(pOTO3NEKTPUUECKUX AYEEK

Ha 3aBoge TOO «Kazakhstan Solar
Silicon» B YcTb-KameHoropcke cocrosncs
3anyck Mpou3BOACTBa (POTOINEKTpUYE-
CKUX siYeeK - mpeobpasoBarenen conHeY-
HOW SHEPrum B 3NeKTPUHECKYHO.

Ha HoBoM 3aBopge OynyT npov3BoavTb-
CA CITUTKU N3 «COJTHEYHOIro» KpemMHud, nx
pacnun Ha Onokn un NNacTUHbI, N B KOHEY-
HOM uTore OyayT nomyyeHbl (POTOINEK-
TPUYECKME SYENKN — OCHOBHOW COCTaB-
J'IHPOLIJ,I/II7I KOMMNOHEHT COJTHEYHOro Mmoayns.
MoLLHOCTb NpeanpuATUst CocTaBnseT He
MeHee 60 MBT unu 16,5 munnvoHoB ¢oto-
ANEKTPUYECKNX AYeeK B roa. Mo cnoBam
reHepansHoro gupektopa TOO «Kazakh-
stan Solar Silicon» B.Jln, «a10 conocTta-
BMMO CO CTPOUTENbLCTBOM EXEroAHO MO
ogHom TOL».

C 3anyckom cosnaetcsa 440 pabo4mx MecCT.

HAK «Kazamomnpom»

20 pekabps

MaBa rocypapcrtBa
3anycTui NepBylO NacTO4Ky
«3eneHon IKOHOMUKN»

B xome HauuoHambHOro Tefiemocta B
Anm.obnactn H.Hasap6aeB B TOp)KeCTBEH-
Hom obcTaHoBke BKM4UN B pabory Kanya-
raiCKyto COMHEYHYHO SMEKTPOCTaHLMIO.

Mo cnoBam npegcepatensi npaeneHus
«Campyk-OHepro» A.Cartkanvesa, ycTa-
HOBIieHHad MOLUHOCTb COJTHEYHOWN arek-
TpocTaHumn B Kanwarae 2 MBT. «3T10ro
[OCTaTO4HO, YTOObI 0BECNEUYNTE INEKTPO-
aHepruen 600 gomoB. «C 6onbLuon pago-
CTbl0 paspeLliaro NoAKNYnTb, NOTOMY YTO
3TO OfHa U3 NepBbIX lacTovek B obnacTu
nepexoga K 3€rneHOW 9KOHOMMKe. JTOoT
NPOEKT O04YeHb BaxeH B pamkax OKC-
MO-2017». - cka3an H.Hasapbaes.

www.samruk-energy.kz
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CHRONICLE

13th December
Cooperation in the field
of alternative power

11th Dec. The meeting attended
by Chairman of the Governors of
Kazatomprom V.Shkolnik, Major of
Mangistauskaya oblast A.Aydarbayev
and representative Mangistaumunaigas
B.Imanbayev took place. In the course
of the meeting participants discussed
alternative energy and construction
of renewable energy sources in
Mangistauskaya oblast.

The  ftripartite = memorandum  of
cooperation on the development of
renewable energy sources (including solar
and wind one) between Kazatomprom
JSC, Mangistaumunaigas JSC and
Mangistau oblast akimat was signed at
this Meeting.

Nomad

20th December
Set up of Photovoltaic
Cell Plant

Ust-Kamenogorsk-based Solar Sili-
con LLP has launched production of
photovoltaic cells - converters of solar
energy into electric one.

New plant will produce «solar» silicon
ingots, cut them into blocks and plates
followed by the production of photovoltaic
cell which is the core components of
solar module. The plant operates at no
less than 60 MW capacity or 16.5 million
of photovoltaic cells per year. According
to Director General Kazakhstan Solar
Silicon V.Li it is comparable to the
construction of a thermal power station
annually.

Totally 440 new jobs will be created
with after the launch of the plant.

KazAtomProm

20th December
The Head of State has launched
the first swallow «green economy»

In national teleconference in the Almaty
region of Kazakhstan N.Nazarbayev in
a solemn ceremony included the work
Kapchagai solar power.

According to Chairman of the Board of
«Samruk-Energo» A.Satkalieva instal-
led capacity of solar power plant in
Kapshagai 2 MW.

«This is enough to provide electricity to
600 homes. «With great joy authorize
connect because it is one of the first signs
in the transition to a green economy.
This project is very important as part of
EXPO 2017».- said the head of state
N.Nazarbayev.

www.samruk-energy.kz




ro KasaxcraHa He JOMmXHbl OKa3aTb BIu-
AHUA Ha Ka4yeCTBO Morly4aemMon MHAgop-
Mauuu.

CTaHuMsi yOadyHo pacrosfiokeHa OT- |
HOCUTENbHO KapbepoB B BOCTOYHOM |
KasaxctaHe (4TO monesHo Ansd pacnos-
HaBaHWs nNpupoabl CercMoakycTunye- |
CKMX MCTOYHWMKOB) U Kocmoapoma ban-
KOHYp (4TO NOnesHo Ans perncrpauum
3aMnycKOB KOCMMYECKMX annaparos).
HoBas crtaHumsi cnocobHa peructpu-
poBaTb B HEMPEPbIBHOM pexXume n Ha
HeobBX0AMMOM KayeCTBEHHOM YpPOBHE
aKyCTU4eCcKMe CurHanbl OT pasfnyHbIX
WUCTOYHWUKOB - KapbepHbIX B3pbIBOB, 3a-
nyckaembIX KOCMWYECKMX arnnapaTos,
Mukpobapom n np. E€ pesynbrartbl Mo-
ryT 6biTb MCNOMb30BaHbl COBMECTHO C
CencMUYEeCcKon 1 Apyron uHdopmaumen
AN YTOYHEHUS Npupoabl U NapaMeTpoB
cobbiTnin. Takum obpasom, obecrneumBaeTcs BO3MOX-
HOCTb KOMMNIEKCHOrO MOHUTOPMHIa CobbITUI C UCNOfb-
30BaHMEM CENCMMUYECKOro M aKyCTUYECKOro METOOB,
YTO YNYYLLMT Ka4eCTBO ONpeaerneHns napameTpoB pe-
rMCTpUpyembix cobbitum ’
(3emneTpsiceHmn, B3pbl-
BOB 1 Ap.).

B asrycte 2013 roga
B I. KypuyatoBe BKO Ha
6asze PIT1  «WHCTUTYT
reopmsnyeckmx uc-
cnegoBaHu»  rocygap-
CTBEHHas MpueMoYHas
Komuccusa nposena npu-
eMKy B 3Kcnnyatauuio
WHPa3BYKOBOW rpynmbl
«KypyaToB».

Mocne O3HaKkoMmne-
HUa C JoKyMeHTauuen

PucyHok 9. O3HakomeHue rpueMoYyHol Komuccuu ¢ OoKymeHmauyueul
Figure 9. Review by Acceptance Commission of the documents

the use of seismic and acoustic methods, which will

improve the quality of identification of registered

events’ parameters (earthquakes, explosions and
others).

In August 2013,

in Kurchatov, East

Kazakhstan region,

at the premises

‘ of RSE «lInstitute

- of Geophysical
1 Researchy the
%I State Acceptance
ol Commission  has
| accepted «Kurcha-

tov» infrasound
array for operation.

After  learning
the documentation
(work project, State

" — .

(paboymm NPOEKTOM, expert review, Act
3akntodyeHnem locypap- of acceptance of
CTBEHHON  3KCMNepTu3sbl, i ! working commis-
AKTOM npuemMku paboyen PucyHok 10. lNodnucaHue Akma npuemMHoU Komuccuu sion as of January
KOMUCCUN OT 27 sHBapS Figure 10. Signing the Act of Acceptance Commission 27, 2011, acts

2011 roga, akTaMy M XypHanamu no CTpOUTENbCTBY,
3anycky obopygoBaHus U Ap.) (PUCYHOK 9) uyneHbl
KOMWCCUN OCMOTPENU HEemnocpeacTBEHHO OObekT
NPUEMKN — 3nemMeHTbl MHAPa3BYKOBOW rPynnbl, aB-
TOMaTMYeCKyl0 METEOCTaHLMIO, - O3HaKOMWUITUCb C
TEXHOSIOTMEN KOHTPOMA 3a PerucTpypyembiMu AaH-
HbIMW UH(PPA3BYKOBOITO MOHUTOPUHTA.

Pesynstatom paboTbl rocygapCTBEHHOW NPUEMOY-
HOW KOMUCCUM CTarno nognucaHue Akta npuemkm obb-
ekTa «MHdpasBykosas rpynna "KypyaTtoB” B I. Kypya-
ToB, BKO» B akcnnyartauuto (pucyHok 10).

and logs on construction, launching of equipment
and others) (figure 9), the members of Commission
have viewed the subject of acceptance — elements
of infrasound array, automatic weather station, -
reviewed the technology of control of infrasound
monitoring registered data.

The results of the work of State Acceptance
Commission is the signing of the Act of acceptance
of «Kurchatov» Infrasound Array in Kurchatov city,
East Kazakhstan region” for operation (figure 10).

COYNENEHIEH BEPUNTUANA]
KAUTA ©HOEY
TEXHOJIOINACBIH XETUIAIPY

KotoB B.M., a.d.-m.H. Taxxn6aea WU.J1., baknaHoBa 0.10., CypaeB A.C.,
BaycagbikoB M.A., CynpyHoB B.U., NMaxuuy A.B., NMonos 10.A., YepHoBa J1.B.
LLKO, KypuaToB K., KP ¥AO ATOM SHeEprusicbl MUHCTUTYThI

MakanaHbiH myb6iH anFawkbl HoMipde OKbl
1.1 KanTta eHaey yaepiciHae 6epunnuin MeH XnopAabliH WbIFbICbI
Toxipnbenepain, askranyblHaH KeniH Gepunuii yhrinepiH enwey onapAblH Xannbl MaccacbiHbiH, 61 Kr

XoFanTyabl kepceTTi. Taxipubenepre OeniH xaHe keniH 6epunnuii ynrinepidii, MaccacblH Tapaty 6 cypeTtte
KepceTingi. XnopatopablH, XibepeTiH caHblnayfFa )akblH OpHanackaH yiri MaccacblH MakcMManbbl KofanTybl

KepiHAi.
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6 cypem. Katima eHOey HamuxxeciHOe cayrneneHaeH 6epusuli MaccachiHbIH e32epyi

Eki Texipnbenepde xnopdblH LWbIFbICHI XNOPMEH 6annoH MaccacblH XofanTy 6GoNblHWA aHbiKTangbl,
XXyMcarnfaH xnopgplH, maccacbl ~3 Kr kypagbl. OHbIH, 6epunuiimeH peakuumsira 480 r KeTTi, TEMIPMEH »XaHe Xr0-
paTop KopnycbiHbIH, 6acka MeTanngapbiMEH peakumsiFa Xmnop WhiFbiCbl 2.52 Kr Kypagbl. Erep meTanngapabiH
MYMKIHAIK XNOPUATEPIHEH TEK TEMIP XNopuablH Narnga 60nybiH KapacTbipyMeEH LUEKTence, oHAa ochl Xafqanaa
nanga 6onfaH rasgapapbiH kenemi 0,68 m? kypanabl. Kasipri keage kopnyc maccacbiHbIH e3repyi 6enrineH6ereH,
COHAbIKTaH Macca MeH KerneMHiH COHfbl MarblHanapbl KeniHri pactayabl Tanan etegi.
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7 cypem. ToxipubenepdiH andbiHOa KOHObIPFbIHbI KbI30LIPY Xbily hU3UKabIK cunammamarnaphb!
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Xnopatopaa Gencengi ToxipubenepaoeH KeniH >KyprisinreH KOHObIPFbIHbI Kbi3Oblpy yAepiciHae rasgbl
weifapy 6akbinanabl (7 cyper).

Peakuus eHimpepimeH ~4,2 Mla >xacanaTtblH apTblK KbICbIMHbIH WHTErpangbl MafbiHacbl aHblKTangpl.
Byn 0,53 m® TeH Hemece Kbi3ablpyadblH a3 TeMnepaTypacbkiH kaHay Temnepartypackl 6ap peakuus eHimaepiH
~78 %-Ha rasgbl Kocrna KenemiHe cerKkec Keneg,.

KanfaH Gepunnun xnopuabl ~65r xaHe Temip xnopuabl ~460 r xnopartopablH CyblkK kabbipranapbiHa
TYHAbIpbINFaHbl 6omkanagel. Metann xnopuaTepiHii ocbl TapaTybl ~1:7 cbiHaMacbiHAa 6epunnnin MeH TeEMIpaiH,
cakTanyablH aHblK >Xofapbl 6annaHbICbIMEH XXaKCbl Kenicinea,.

Xnopatop kabbipfanapbiHbIH, iLKi 6eTiH ke3kepim GaFanaybl TYHAbIPYAbIH OCbiHAAW CaHbIHbIH, Naraa 6ony
MYMKIHZIr Typarnbl antelnagbl (4 B cyper).

1.2 Bepunui xnopuabiH Tasanay AapexeciH aHbIKTay

Cya3rigeH eTKeHHEeH KeniH pagnoHyknuatepaeH 6epunnuin XxnopuabiH Taszanay A9peXeciH 3epTTey enlwem
HerisiHae xyprisinai:
— cayneneHreH bepunuinge ©Co, ¥’Cs, '%®"Ag caktanybl;
— Bepunuingin TazananfaH xnopugpiHaa %°Co, '¥’Cs, 98mAg cakTtanybl;
— enereH 6epunuin caHblHbIH 6afranaybi;
— 3epTTeniHeTiH CbiHamara 6epnnNnin XNopuabIHbIH, WhIFYbIH 6aranay.

CoayneneHreH 6epunun xeHe 6epunuin xnopma TacyLUbICbl raAMMa-CNeKTPOMETPUSIHbIH arnblHFaH AepeKTepi
GomblHWA, Cy3rigeH KewiH paguoHyKNUATEPAIH >Kannbl cakTanybl asanfaHbl XeHe apacblHAaafbl GannaHbic
earepreHi KepiHai.

Bepunuiige Herisri pagnoHyknug °Co 6onagbl. OHbIH 6encenainiri '¥’Cs 6encenginirineH ~15 ece ken.
AntoMuHAIK  chonbraga cbiHamaHbl ipikTey cbibiMabibikTaH '*’Cs 6enceHainiri xaHbinbic werinae %°Co
OenceHpiniriHe TeH 6bonaabl.

KobGanbT xnopuabl )kaHe Le3nsa xnopuabiHaH 6epunuii xnopuablH Tasanay yaepici cysriHib 6enceHai 6etinge
Temip WwbIObIKTapablH YNKEH TemnepaTtypacbiHaH OankpiTy TemnepatypacbiMeH Xnopuarepai TyHAblpyaaH
Typaabl. Xnopartopaa e3apa apekeTTecyfiH bIKTUMan KaTbICyLbinapabiH dpasanblk apansikrap TemnepaTypa-
napbl 2 [3, 4, 5] kecTeciHAe yCbiHbINFaH. Taxipnbe GapbiCbiHOA HUKENbAIK WhIObIKTapablH OpTa Temneparypa-
cbl Wwamackl 515°C kongaawl (3 a, 6 cypeT). Kobanbst, 6epnnnun xaHe Le3ni XnopuatepiHiy eTyi TazanaygbiH
navaanaHbinaTtblH MogerniHe coevikec kenegi. Kymic xnopuabl cy3rigeH kegepricia eTyi Tuic, 6ipak anbiHFaH Ge-
pUNnIA XnopuabiHAa OHbIH caHbl 6onMalubl 6onapl. '%®mAg a3 caHblH 6epunnuii KypamMbiHAa KYMIC XOpMeH
e3apa apeKkeTecyre anci3 eHyiH TyciHgipyre 6onaabl. Atan avTkaHga 6epunnun kypamblHaa, gepektep 60MbIH-
wa [6] kymicTin e3i 300 °C TemnepaTypacbiHAa XSIOpMeH 6enceHai XeTKinikTi e3apa apeKkeTTeceTiHAIKTEH.

2 kecme. XnopudmepdiH ¢hazarnbik apanbiKmap memnepamypanapbl xeHe onapObiH natida 6011y Xblayblfbl

BeCl, | CoCl, | Licl | Fecl, | cscCl | Agcl | crci, | Nicl, | Ticl,

BankbiTy T, °C 404 724 610 308 646 455 824 1001 =241
Kannay T, °C 500+20 | 1049 1382 317 1302 1554 1032 1627 136.4
Qp, Kkan/monb 112.6 120.1

PagnoHyknuaTtep 6enceHainiriHiv ecenTik MafbiHanapbl 6epunuingi TactanbiHaTbiH XSTIOPUAbIHAA XXHE Cbl-

Hama ipiKTeneTiH CbinbIMAbINbIKKa Tycyae Taxipnbenik MafbiHanap, 3 Kecteae YCbIHbISFaH.

3 kecme. Toxipubernep 6apbicbiHOa paduoHyknudmepdiH cakmarnybl

Ne %Co 137Cs emAg m Be,g

1 | KawiTa ennipinren Gepunnuiine HyKIMATEPAIH | 4 74,407 | 114106 | 1.52-106 | 61.0
OenceHainiri, bk

g | ?lwiicke KoCypa XnopaTopAa HyKIMATIH 2.3*106 | 1.4*104 | 2.0*105 8.5
ecenTik Whoifybl, Bk

3 | CbiHamara HyknuATiH MYMKIHAIK WbIFybl, Bk 6*105 3.5%103 5.0104 2.1

4 | CblHamaga HyknuAaTiH cakTanybl, bk 80+£30 7030 5

5 | TaszanayablH ecenTik Aapexeci ~8*103 ~50 ~104

KOoHAbIPFbl KOHCTPYKUUACBIH XXaHapTy YLUiH Heri3ri 6aFbITTapbl
KoHAbIpFbIHbI XXaHapPTY YLWiH epexenep

Bepvnnuin xnopuablH any KOHAObIPFbI KOHCTPYKUMSICbIH XeHAey OoMbiHWa wewimaepai kabbingayra
apHarnfaH Heri3 TeMeHae KenTipinreH epexenep TypiHAe TYXblpbiMaanab.

A. 500 °C pgeniH Kkpi3gblpbinFaH 6epunuiMeH XNOpAblH ©3apa opeKkeTTecyi, Ty3y XXYPETiH Xno-
paTtop YLWiH XnopablH e3apa apekeTTecydiH TWiMAi MenwepiH KamTamacbhl3 eTeTiH >Xofapbl
XblngamAablKneH Xyprisineai.

B. Ty3y xypeTiH xnopaTtopaa xXnopAblH e3apa apeKkeTTecy TOMbIKTbIFbIH Ty3eTy 6epunuii Temnepa-
TypacblH 3repTy XOoMNbIMEH MYMKIH.

C. XnopatopablH peakunanbslk KaMmepa Koprychl peTiHae KBapUThIK LWbIHbIHbI NanganaHy Kaxer.

D. bepynnuii  KOHOBIPFBbICBI  MYMKIHAINH KamMTamacbl3 eTeTiH XrnopaTtop  KOHCTPYKUUSCHI
KypacTblpMarbi.

E. XnopatopablH Kipy XeHe LWbiFy TopanTapbl MeTanngaH opblHaanags. MymkiHaik kaHgunoaTTap
— 12X18H10T, HuKenb, HUKENb HEMECE KyYMic BeTKi abblHbIMEH bonar.

F. Toifbi3gafbill peTiHAe NapoHUT KondaHbinagbl. KyMbIC AvanasoHbIHbIH, NapoHUT Temnepa-
TypacbliH KamTamacbI3 €Ty YLUiH XfiopaTopablH, Wbify TOpabblHbIH MeTannablk kabblipFanapbiH
cankblHAaTyabl NanganaHy MyMKiHAiri.

G. bepunuingi opHanacTblpy OpHbIHA rasfbl afblHblHA XJIOP KangblKTapblH XXaHAbIPY YLWiH CyTeriHi
Gepy Kaxer.

H. Peakuus eHimaepiH onapabl kobanbst xnopuatel cy3rire 6epy anabiHa 500 °C Temnepatypara
AeniH cankbliHaaTbinagbl.

[.  XnopablH XyMbIC KbICbIMbI peakUMSnbIK KaMmepara eHrisyae atmocdeparnblkka KakblH.

J. Bepunuigi keizgbipy ywiH XXKXK-newTtepai KongaHyMmeH UHOYKUNANbIK Kbl3Ablpy nanganaHbl-
nagel.

Ty3y XypeTiH XropaTop KOHCTPYKLMUACHI

Ty3y XypeTiH xnopatopmeH paguobenceHai kocnanapmeH 6epunnuii xnopuablH Tasanay XaHe any
KOHObIPFbICBIHbLIH, a3 XOMblHbIH CXeMachkl 8 cypeTTe YCbIHbIfFaH. XnopaTtop Kopnychl iwki guametpi 70 Mm
XoHe kabblpfa kanblHAbIFbI 3 MM KBapUTbl KyOblpaaH opbiHaanabl. bepunun ynrinepi 3 cm geniH guameTtpimeH
UMNUHA TYpiHAE KBapUTbIK KyOblpnapaa peakunanblk kKamepa kopnycbiHga opHanacagpbl. KopnycTbiH y3bIHObIFbI
950 mm aca.

XnopatopablH, Kipy Topabbl peakumsnblk Kamepa KyblCblHA XyMbIC ra3gapbiH 6epyai kamTamachi3 etegi,
an wblfy Topabbl — peakumnanblk KamepagaH anblHFaH rasgbl KocnaHbl kKabblngay XKeHe rasabl Kocna afbiMblHA
cyTeriHi 6epyai kamTamachi3 eTeqi.

15 — cmecumernb,

21 — xonodunbHUK xnopuda bepusnnus,
23 — ¢punbmp xnopuda kobanbma,

24 — Hakoniumernb xropuda bepurnnus,
25 — Haepesamersib omu4veckud,

26, 30 — pacceusamernu,

1, 5, 16, 22, 28 — dpoccerbHble walibbl,

2, 6, 17 — anekmpoyrnpasnsieMble KrarnaHhbl,

3, 8, 19 — py4Hbie seHmMunu,

7, 18, 31 — pedykmopebi,

4, 9, 20 — 6arnnoHbl 8bICOKO20 Oas/eHus,

10 — kopryc xropamopa,

11 — 06ny4eHHbIl 6epunnud, 27 - X0ro0urnbHUK COMISIHOU KUCTOMBbI,

12, 13, 14 — CBY Haepesamernu, 29 — Hakonumersnb xropuda mpumusi
8 cypem. Ty3y xypemiH xropamopOblH cxemachl
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Xnopatopabl cayneneHreH Gepunuigid, Tanan eTineTiH TemnepaTtypachl, KypblfibiM XEHINAriH XaHe
KBapLUTbIK LWbIHbI apKbinbl Xbly 6epyaiH koK 6onybiH kamTamacbl3 eTeTiH XHOK-kbisablprbiluTapbiMeH (2 kBT
AeniH kyatbiMeH) 6epineai. XXyMbIiC UMKNbIHbIH, TeMnepaTypachkl ocbl ke3ge BipHelle cafaTTbl KypanTbliH
XYMbIC pexiMiHe uuMKnabl xnopaTtopia LWblFy yakblTbiHAH epekweniringe, 7-10 MWHYTKa TeH Kbl3ablpy
yakbITblHa XeTe[i.

XKymbic yaepicinge 6epunnuii TemnepatypacbiH peTTey, Heridinge 6epunnui y4acKecCiHiH ra3 aFbIMblHbIH,
Gapbicbl OovbliHWa BacTtankpl Kbl3ablpy TemnepatypacbiHa GavnanbiCTbl. OHbIH TemMnepaTtypacbliHbiH ap-
Tybl, 6epunuingid KewniHri yyackenep Temnepartypanapbl MeH Oyn y4YaCKeHiH LWbIiFyblHAA rasgap Temne-
paTypanapblHblH 6CyiHe cankec 6epMnunmeH xnopablH 63apa apeKkeTTecy TOMbIKTbIFbIHbIH ©CYiHE KenTipeai.

Typa XypeTiH XnopaTOpMEH CXeMachblHblH, UMKNAIK XNopaTopMeH CXeMachblHblH HEri3ri epekweniri
Oepunnuin xnopwuan 9peKeTiHiH xonblHAa GenikTi knanangap 6onagbl. EkiHWI epekweniri kobankt xnopua
Cy3riciHiH angbiHaa 6epunnuii xnopua ToHa3bITKbIW KOHAbIPFbICHI 6onaabl. byn TOHa3bITKbIWTLIH KOHALIPFbI
KaxeTTiniri 6epunuimeH xnopablH peakuua 6apbeicbiHaa Gepunnun xnopua Temnepartypacbl ~1600°C
AeHrevre xeTeTiHi wapTtTanfaH. Kobanbt xnopuapbl XeHe ue3nn xnopuabiH TyHAbIpy yuwiH 500°C geHrenge
Cy3ri anemeHTTEep OeTTepiHiH TemnepaTtypacbiH kongaybl Tvic. Ocbl xafganabl opbiHAAyAarbl €H Konanabl
Xargannapbl, 6epunuin xnopuabiHbIH TeMnepaTypacbiH OCbiHOAN AeHrenae kongayda xetedi. XnagareHT
peTiHaoe a3oT TaHaanabl.

XnopartopablH KBapuTiKk KOpMyCbl xfiopatopga XnopMeH oHe 0ackaga rasgapMeH >Kapblk afblHbIH
WalblipaTyablH, TYpri aMmangapbiH nanganadyaa HerisgernreH, xnopatopAaH WbiFyaa peakunsa eHiMaepiHiH
afblHbIHAA XNopAbl cakTay enLeyilliHiH XeHin KypblnbICbl, paunoHanablk MyMKIHAIMH kKamTamachl3 eTegi [7].

KobGanbT xnopua cyariHiH, 6epunnuin xnopuabl XaHe TPUTUI XNOPUAbIHbIH XUHAKTayLbinap XoHe Ty3
KbILLKbIMbIHBbIH, TOHa3bITKbILWbI XXYMbICBIHBIH, pexXiMaepi Makanaga eprefe KapacTblpblifaH peximaepre
coemkec [8].

KopbITbIHAbI

Bepunnuin xnopatopbl KyMbICbiHbIH,  OapbiCbiHAa, peareHTTepAiH e©3apa 9peKeTTecy >Kofapbl
Xblngamablfbl anbiHAbI, XJ10P XaHe 6epunnuii Xxnopuapbl afbIMbIHbIH TY3Y XXYPETiH CXeMacbIMEH XopaTopablH,
TMiMOi Kypy Xacangbl. Xnop canacblHAa XyMbIC TemnepaTypacbiHAa peakumanslk kamepa (12X18H10T
6onaT) maTepuanbiHblH a3 GepikTiniri oHbl KbiCka Mep3iMai KymbiCTapaa nanganaHyabl pykcaT eTtnengi.
Toxipnbenepai xypridy HoTUXeCiHAE, anblHaTbiH KOBaNbT XaHe ue3nn XxnopuaTepiH Tasanay AspexXecCiHin,
Xofapbl Taxipnbenik MafblHanapbl anblHAbl, HEri3iHge Cy3ri KOHCTPYKUMSICbIHbIH, XyMbICKa KabblneTTiniri
)KOHE OHbIH XXYMbICbIHbIH, Heridgepi Typanbsl antyra 6onagpl.

XKyprisinreH 3epTTeynep HaoTuxeciHae, 6ip kunorpamm 6epunungi 3-4 caraTTa kKanTa eHaeyai KamMTamachi3
eTeTiH Gepunnuin xNopuablH anygblH, AEMOHCTPaUMSnblK KOHAbIPFbIHbI XaHapTyAblH HEri3ri epexenepi
asipneHai. KoHabIpfbl KOHCTPYKUMACHI cayneneHreH 6epunnuiai opHanacTtbelpy anMarbiHAa XNop kaHe be-
PUNNUIA XNOPUABIHBIH, TY3Y XXYPEeTiH cxemachl 6ovbiHLa acanapl.

PagnoHyknuatepaeH TasanadfaH 6epunnuii XnopuabliH anyaa MoguduKaumanbiK KOHAbIPFbICHIH XKacay
YLLiH KaXeTTi xxabapblfbl MEH MaTepuangapbl aHblKTanapl.

Ocbl 6afbIT 6ombiHWa 3epTTeynepi JAEA xanoH MamaHgapbl YCbiHbICTapbIHbIH HeridiHae MHTL, K-1566
xobackl 6ombiHWa, XaHe ae «Pagnobencenai HyknuaTepaeH coyneneHreH 6epunnuigi Tazanay TMiMAINiriH
3eptTey» F3XK Gargapnamacsk! weHbepiHae KP ¥AO A3 xyprisingi.
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OTPABOTKA TEXHONOINA
NMEPEPABOTKW
OBJTYHYEHHOI'O BEPUNMNAUA

KotoB B.M., A.cb.-Mm.H. Taxxn6aesa U.J1.,
BaknaHoBa 0.10., CypaeB A.C.,
BaycagbikoB M.A., CynpyHoB B.U., NaxHuy A.B.,
MonoB 10.A., YepHoga J1.B.

NMHcTuTyT atomHon aHeprum HALL PK,

r. Kypuatos, BKO

Hayano cmambu Yyumatme, 8 npedbidyuiem Homepe

1.1 Pacxog 6epunnusa n xnopa
B npouecce nepepaboTku

BaBelumBaHue obpasLioB 6epuning nocne no OKoH-
YaHUN IKCNEPMMEHTOB MOKa3ano noTepr obLien
mMaccbl ux Ha 61 r. PacnpegeneHune macc obpasuoB
Gepunnusa 4o 1 nocne 3KCNEPMMEHTOB MOKa3aHo Ha
pucyHke 6. BugHo, 4To MakcMMarnsHas notepsi Macchbl
y obpasua, pacnonoXxeHHoro 6nmxe K BNyCKHOMY OT-
BEPCTUIO Xnopartopa.

Pacxog xnopa B oboux akcnepumeHTax onpege-
nanca no notepe maccel 6annoHa ¢ xnopom, Macca
n3pacxogoBaHHOro xnopa cocrtasuna ~3 kr. Ha peak-
uunio ¢ 6epunnuem ero ywino 480 r, pacxoq xmnopa Ha
peakumio C XXenesom 1 ApyruMmu MeTannamu Kkopnyca
xriopatopa coctaBun 2.52 kr. Ecniv orpaHmumnTbea pac-
CMOTpeHneM 06pasoBaHWsi TONbKO Xxropuaa xenesa

VALIDATION THROUGH
ELABORATION
OF IRRADIATED BERYLLIUM
REPROCESSING
TECHNOLOGY

V.M. Kotov, dr. of sc. |.L. Tazhibayeva,
Yu.Yu. Baklanova, A.S. Surayey,
M.A. Bausadykov, V.. Suprunov, A.V. Pakhnits,
Yu.A. Popoy, L.V. Chernova
Institute of Atomic Energy NNC RK,
Kurchatov, VKO, Kazakhstan
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1.1 Beryllium and chlorine flow rate
during processing

Weigh of beryllium samples after the end of the
experiments showed the loss of total weight of 61 g.
The mass distribution of beryllium samples before and
after the experiments is shown in Figure 6. It can be
seen that a sample located closer to the chlorinator
inlet has the maximum weight loss.

Chlorine consumption in both experiments is
determined by weight loss of tank with chlorine. Mass
of the consumed chlorine is 3 kg. It took 480 g of
chlorine for reaction with beryllium, and 2.52 kg — for
the reaction with iron and other metals of the chlorinator
housing. Confining only ferric chloride formation of
possible metal chlorides, the volume of gas formed
in this case is 0.68 m3. At present, the housing mass
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PucyHok 6. MismeHeHue macchl 0br1y4eHHO20 bepurinus e pesyrbmame nepepabomku
Figure 6. The change in mass of irradiated beryllium as a result of processing

13 BO3MOXHbIX XITOPMAOB MeTansoB, To o6bem obpa-
30BaBLUMXCSA ra3oB B 3TOM crnyyae coctaBuT 0,68 m3.
B HacTosiLiee BpemMs M3MeHeHne Macchbl koprnyca He
YCTaHOBMNEHO, NO3TOMY MOCMNEAHMNE 3HAYEeHUS MacChl
N obbema TpebyHOT fanbHENLLIErO NOATBEPKAEHMS.

B npouecce pasorpeBa yCTaHOBKW, NPOBEAEHHOMO
nocrne akTUBHbIX 3KCMEPUMMEHTOB, B XJflopaTtope Ha-
ontoganoch rasoBbigeneHne (PUCYHOK 7).
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change is not determined, so the last values of the
mass and volume require further confirmation.

During the facility heating, conducted after extensive
experiments, gas emission was observed in the
chlorinator (Figure 7).

It is determined that the integral value of the
overpressure generated by the reaction products is
~4,2 MPa. This corresponds to a gas mixture volume
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PucyHok 7. TerimomexHu4Yeckue xapakmepucmuKu pa3ogpesa ycmaHOo8KU rneped sKcrepumeHmamu
Figure 7. Thermal performance of the facility heating before experiments

OnpeneneHo WHTerpanbHoe 3HavyeHue W3bbITou-
HOro faBrieHusl, co3gaBaemoe NpoayKTaMm peakumm
~4,2 Mla. 310 cooTBETCTBYET OOBLEMY ra3oBOM CMe-
cu, pasHomy 0,53 m®* unu ~78%-Tam NpoayKToB pe-
aKkuuu, MMelLwWmnx TemnepaTtypy KUMEHUS MEHbLLYHO
Temnepatypbl pa3orpesa.

Mpeanonaraercs, YTo ocTaBwmecs ~65 r xnopmaa
6epunnua n ~460 r xnopuaa xenesa oblnv ocaxaeHbl
Ha XOrogHbIX CTeHKax xnopartopa. [laHHoe pacnpege-
fieHne XnopuaoB METasnoB XOPOLUO CorflacyeTcs ¢
onpegeneHHbIM Bbllle OTHOLLEHMEM copepXaHus be-
punnus v xenesa B npobe ~1:7.

BuayanbHas oLeHKa BHYTPEHHEN NOBEPXHOCTU CTe-
HOK XrnopaTtopa roBopuT 0 BO3MOXXHOCTM 0Bpa3oBaHms
TaKoro Konmyecrtsa ocaxaeHumn (PUCYHOK 4 c).

1.2 OnpepeneHune cTeneHn O4YUCTKU
xnopuaa 6epunnus

McecnenoBaHna CTENEHN OYUCTKM Xnopumoa 66p|/|]'|-
JMAa OT PaguoOHYKNMAOOB NOCiie NpoxXoXxneHus ('bl/l]'lb-
Tpa npoBoauiincb Ha OCHOBaHUU MamepeHvuZ:

— copepxaHusa %°Co, ¥’Cs, 1%8mAg B 06nyyeHHOM be-
puUnnuu;

— copepxaHusa ©Co, ¥Cs, 1%®mMAg B 04MLLLEHHOM X0~
puae 6epunnus;

— OLIEHKM KONMYecTBa NpopearMpoBaBLLEro 6epunnms;

— OLEeHKM BbIxoda xnopuaa Gepunnus B uccrnenye-
MYIO Mpooy.

Mo nony4yeHHbIM AaHHbIM raMma-crnekTpPoOMeTpun ob-
ny4yeHHoro 6epunnus n HocuTenst xnopuga Gepun-
nus, BUAHO, YTO obLLee coaepXaHne paguoHyKNnMaoB
YMEHbLUMIOCH Nocne unbTpa n COOTHOLLEHNE MEeX-
Ay HUMKN N3MEHNIOCB.

B 6epunnum 0CHOBHbIM PagMOHYKITMAOM SABMSETCS
80Co. Ero aktMBHOCTb B ~15 pa3 6onblue aKTUBHOCTU
187Cs. B antomuHueBon conbre n3 npobooTGopHoW
eMKOCTW akTuBHOCTb '¥’Cs B npepgenax owmbku cTa-
HOBMTCS paBHOWN akTMBHOCTM 5°Co.

equaled to 0.53 m3, or 78% of the reaction products
having a boiling temperature lower than heating
temperature.

It is assumed that the remaining ~65 g of beryllium
chloride and ~460 g of iron chloride was deposited on
the cold walls of the chlorinator. This distribution of
chlorides of metals in good agreement with the above
defined ratio of beryllium and iron content in a sample
-~1.7.

Visual assessment of the inner wall surface of the
chlorinator suggests the possibility of formation of
such a large number of depositions (Figure 4 c).

1.2 Determination of beryllium
chloride purification degree

Research of the beryllium chloride purification
degree from radionuclides after passing through the
filter was carried out on the basis of measurements:

— content of %°Co, ¥Cs, '%®mAg in the irradiated
beryllium;

— content of %°Co, "¥’Cs, %mAg in the purified
beryllium chloride;

— assessment of the reacted beryllium amount;

— assessment of beryllium chloride output into the
sample under study.

According to the obtained data of irradiated beryllium
and beryllium chloride medium gamma spectrometry,
it is seen that the total content of radionuclides
decreased after the filter and the ratio between them
is changed.

In beryllium the main radionuclide is °°Co. lIts
activity ~15 times more than the activity of *’Cs. In
the aluminum foil from the sampling tank ¥’Cs activity
within the error becomes equal to activity of ¢°Co.

The purification process of beryllium chloride
from cobalt chloride and cesium chloride is that
chlorides with melting temperature greater than rods
temperature are deposited on the active filter surface.

Mpouecc ouncTkn xnopuga Gepunnua OT xnopwu-
Aa kobanbTta 1 xnopuaa uesusi, 3aKnyaeTcs B TOM,
YTO Ha aKTMBHOW NOBEPXHOCTM hUNbTPa OCaXKAATCA
xnopwapl ¢ TemnepaTtypon nnaeneHnsa 6onbLien Tem-
nepatypbl NpyTKoB. TemnepaTtypbl ha30BbIX NepPexo-
A0B MOTeHUManbHbIX Y4aCTHUKOB B3anMOOEWNCTBUSA
B xJiopatope, npeactaeneHbl B Tabnuue 2 [3,4,5].
CpenHasa TemnepaTypa HUKenNeBbiX MPYTKOB B Xoae
aKcnepumMeHTa nogaepxkusanacb okoro 515 °C (pucy-
Hok 3a, 0). MpoxoxaeHue xnopmaos kobanesta, 6epun-
st N Ue3na COOTBETCTBYIOT MCMOMb3yeMON MOAENu
ouncTtkun. Xnopug cepebpa gomkeH 6bin 6ecnpensrT-
CTBEHHO MPOWTK Yepe3 PUNbLTP, HO €ro KONIMYECTBO
B MONy4eHHOM xriopuge 6epunnusa okasanocb He3Ha-

The phase transition temperatures of potential
participants in the interaction in the chlorinator are
presented in Table 2 [3,4,5] . The average temperature
of nickel bars during the experiment was maintained
at about 515°C (Figure 3a, b). Passage of chlorides of
cobalt, beryllium and cesium corresponds to the used
model of treatment. Silver chloride should smoothly
pass through the filter, but its amount in the obtained
beryllium chloride was insignificant. A small amount
of 1%®mAg can be explained by the fact that silver in
beryllium composition weakly reacts with chlorine. In
the beryllium composition, since according to [6] silver
itself intensively interacts with chlorine beginning from
temperature of 300°C.

Tabnuya 2. Temnepamypbl ¢ha3o8bix repexodos xnopudos u mernnoma ux obpasosaHus
Table 2. The phase transition temperatures of chlorides and heat of its formation

BeCl, | CoCl, | LiCl

FeCl, | CsCI | AgCI | crcl, [ Nicl, | Ticl,

T nnas / Melt.T, °C 404 724 610

308 646 455 824 | 1001 | -241

T kun / Boil.T, °C 500+20 | 1049 | 1382

317 1302 | 1554 | 1032 | 1627 | 136.4

Qp, kkan/morb / kkal/mole 112.6

120.1

yuTenbHbIM. Manoe konunyectso '®MAg MOXHO 06b-
SICHUTb TEM, YTO cepebpo B cocTaBe bepunnus cnabo
BCTYNaeT BO B3aUMOAENCTBME C XMOPOM. VIMEHHO B
coctaBe Gepunnus, NOCKOMbKy Mo AaHHbIM [6] camo

The estimated values of activity of nuclides %°Co,
¥’Cs and '®mAg in dumped beryllium chloride and
experimental values at inflow to the sampling tank are
shown in table 3.

Tabnuua 3. CoOepxxaHusi paduoHyKIUd08 8 X00e 3KCIepUMEHMO8
Table 3. Radionuclides content during experiments

Ne ®Co 137Cs 11emAg m Be,g

1 AKTVIBHOF:Tb Hyknnpa B nepepabotaHHOM §epmnnmm, Bk 171107 114106 152-106 61.0
The nuclide activity in the processed beryllium, Bq
PacueTHbI BbIXxo4 Hyknuga B xropaTtop BoO 2-M nycke, bk . . .

2 The calculated output of nuclide to the chlorinating unit at 2nd start-up , Bq 231106 1.47104 2.0"05 8.5
Bo3mMoxHbIV BbIXOA Hyknuaa B Npoby, bk * . *

. The possible output of nuclide to the sample, Bq 67105 35103 5.07104 2.1

4 | CogepxaHue Hyknuaa B npobe, bk (The nuclide content in sample, Bq) 80+30 70130 5

5 | PacuetHas cteneHb ouncTku (The calculated degree of purification) ~8*103 ~50 ~104

cepebpo O0CTATOMHO aKTMBHO B3aMMOLEWNCTBYET C
xsiopom yxe npu Temnepatype 300 °C.

PacyeTHble 3Ha4YeHUs akTUBHOCTW Hyknuaos ¢°Co,
87Cs n '%®mAg B cOpacbiBaeMoM xnopuae 6epunnus
N 3KCMEepUMEHTarnbHblE 3HAYEHUSI B MOCTYMNIIEHUM B
Npo6o0TOOPHYID EMKOCTb, NpeAcTaBfneHbl B Tabnu-
ue 3.

OCHOBHbIe HanpasBlieHusA
AnsA moaepHun3auun KOHCTPYKLUN YCTAaHOBKU
MonoxeHunsa gnsa MoAepHM3aunumn yCTaHOBKHU

OcHoBa ans NPUHATUS PeLLEHNI MO 4OPabOTKe KOH-
CTPYKUMKN YCTaHOBKM MONyYeHust xnopuga Gepunnusa
chopmynmpoBaHa B BuAe MorioXeHUn, NpuBeaeHHbIX
HUXeE.

A. BsaumogencTtene xnopa ¢ Oepunnuem, pasorpe-

Toim oo 500 °C, npoucxoouT C BbICOKOM CKOPO-

CTbto, 06ecneynBatoLLen NpUemMnemMyto oMK B3an-
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The principal directions for modernization
of a installation design
The conditions for installation modernization

The framework for decision taking on design
debugging of facility of reception of beryllium chloride
is formulated in the form of the conditions which shown
more low.

A. Contact of chlorine with beryllium, warmed up
to 500°C, occurs to the high speed, providing an
acceptable level of reaction of chlorine for direct-
flow chlorinating unit.

B. Correcting of completeness of chlorine reaction in
direct-flow chlorinating unit is possible by beryllium
temperature changing.

C. It is necessary to use quartz glass as a material of
the reaction chamber of chlorinating unit.

D. The design of chlorinating unit is sectional providing
a means for beryllium loading.




MOAENCTBUA XNnopa AN NpsiMOTOMHOro XropaTopa.

B. KoppekTupoBKka MosHOTbI B3aUMOAENCTBUS Xnopa
B MPSMOTOYHOM XIlOpatope BO3MOXHa MyTem u3-
MEeHeHus1 Temnepatypbl 6epunnus.

C. B kavecTtBe Kopnyca peakLMOHHON KaMepbl Xropa-
Topa HeobXoANMO MCNONb30BaTh KBApLIEBOE CTEK-
no.

D. KoHcTpykuusa xnopatopa pasbopHasd, obecneymsa-
toLLLlasi BO3MOXXHOCTb YCTaHOBKWN 6epunnus.

E. BxogHOM 1 BbIXOOHOW Y3Mbl Xropatopa BbIMOM-
HATCA M3 metanna. Bo3amoxHble kanaupatbl —
12X18H10T, HUKenb, cTarnb C NOBEPXHOCTHLIM MNO-
KpbITUEM U3 HUKENS Unn cepebpa.

F. B kayecTBe ynrOTHUTENHA MPUMEHSIETCA MapPOHUT.
Ona obecneyeHns TemnepaTtypbl NapoHuTa pa-
Ooyero [guanasoHa, BO3MOXHO WCMOMb30BaHWE
OXNaXKOAeHUsa MeTannuUYeckon CTEHKU BbIXOAHOro
y3na xnoparopa.

G. [Ina poxuraHna octaTkoB Xfopa, B ra3oBbl NOTOK
3a MEeCTOM pasMeLleHust bepunnus HeobxogmMmo
nogasaTb BOAOPOA.

H. MpoaykTbl peakunn nepen nogaden ux B UIbTP
xnopuaa kobansrta oxnaxgarTca A0 Temnepary-
pbl 500 °C.

|. Pabouyee naBneHue xnopa Ha BXo4e B peakUMOH-
Hyt0 Kamepy 6rnm3ko K aTMocepHoOMmY.

J. Ana HarpeBa 6epunnua ncnonb3yetcst NHAYKUMOH-
HbI HarpeB ¢ NpumeHeHnem CBY-neyein.

KOHCprKLII/Iﬂ NMPAMOTOYHOIO XyiopaTopa

Cxema rasoBoro TpakTa YCTaAHOBKW MOMyYeHUs U
OYNCTKM Xxnopuaa 6epunnusa oT pagnoakTUBHBLIX NPU-
Mecen C NPSMOTOYHBLIM XNOPaTOPOM MpencTaBreHa
Ha pUCyHKe 8.

Kopnyc xnopatopa BbINOfHEH U3 KBapLiEBOW TPyObl
C BHELWHUM gnametpom 70 MM 1 TOMLLUMHON CTEHKN 3
mM. O6pasubl 6epunnus B BUAE umnuHapa ¢ gname-
TpOM 0 3 CM pasMeLLarnTcs B Kopryce peakunoHHON
Kamepbl Ha KBapueBbIX Tpybkax. Kopnyc umeet gnvHy
6onee 950 mm.

BxogHon ysen xnopatopa obecnedvmBaeT nogady
pabounx rasoB B NOMOCTb PeaKkLMOHHON Kamepsbl, a
BbIXOOQHOW y3er - NpueM Mosly4YeHHON ra3oBon CMecu
N3 peakLMOHHOM KaMepbl 1 nogady BoAOpoAa B NMOTOK
rasoBoW CMecCH.

Tpebyemasa Temnepartypa obny4eHHoro Gepunnus
B xnopatope 3apgaetca CBY-HarpeBatensmu (MoLL-
HOCTbto Ao 2 KBT), o6ecnevmBaoLwymm NPOCTOTY KOH-
CTPYKUMN N OTCYTCTBUE Tennonepenaym yepes KBap-
ueBoe cTekno. Temnepartypa pabouvero uukna npu
3TOM OOCTUraeTcs 3a Bpems Harpesa, paBHoe 7-10
MUHYyTaMm, B OTNMYME OT BPEMEHM BbIXO4A LMKAMYeE-
CKOro xrnioparopa Ha pabounii pexxum, cocTaensioLlee
HECKOJSIbKO 4YacoB.

PerynupoBka temnepatypbl 6epunnusa B paboyem
npouecce 3aBMCUT, B OCHOBHOM, OT TeMMNepaTypbl Ha-
rpeBa HayasibHOro, Mo XoA4y rasoBOro MoToka, y4acT-

E. The inlet and outlet units of chlorinating unit are
made from metal. The probable candidates are
12X18H10T, nickel, steel with a coating made of
nickel or silver.

F. The compressed asbestos fiber sheets are
used in the capacity of gasket. For temperature
maintenance of compressed asbestos fiber sheets
to operative range, use of chlorinating units outlet
metal wall cooling.

G. For reheating of the chlorine residues, behind
a location of beryllium it is necessary to pump
hydrogen to a gas stream.

H. The reaction products before their pumping to the
filter of cobalt chloride are cooled to temperature of
500 °C.

I. The working pressure of chlorine at the inlet to
the reaction chamber is close to the atmosphere
pressure.

J. The induction inductive heating with the application
of the magnetron ovens for heating of beryllium is
used.

The design of direct-flow chlorinating unit

The model of a gas passage of the facility for
reception and purification of chloride beryllium from
radioactive impurities with direct-flow chlorinating unit
is shown in figure 8.

The chlorinating unit case is made of quartz tube
with external diameter 70 mm and thickness of wall
3 mm. The beryllium samples in the form of the
cylinder with a diameter to 3 cm located in the case of
the reaction chamber on the quartz tubes. The case
has length more than 950 mm.

The inlet unit of chlorinating unit provides working
gas feeding to the cavity of the reaction chamber,
and outlet unit provides reception of the obtained
mixed gas from the reaction chamber and hydrogen
transmission to a stream of a mixed gas.

The desired temperature of the irradiated beryllium
in chlorinating unit is set by microwave heaters (power
to 2 kW), providing simple design and zero heat
transfer through the quartz glass. The work cycle
temperature in this case is reached during the heating
is equal to 7-10 minutes, in contrast to starting time of
cyclic chlorinating unit to the working regime, which is
a few hours.

The temperature control of beryllium in working
process basically depends on the temperature of
heating of initial section of the beryllium along the strike
of a gas stream. Increase of its temperature conducts
to growth of completeness of chlorine reaction with
beryllium, accordingly, to rise of gases temperature
at the output of this section and temperature of the
following sections of the beryllium.

The basic difference of the model with direct-flow
chlorinating unit from the model with cyclic chlorinating
unit is absence of intercept valves on a path of motion

1, 5, 16, 22, 28 — gpoccenbHble Lwalobl,

2, 6, 17 — anekTpoynpaensemMble KnanaHbl,
3, 8, 19 — py4Hble BeHTUNHN,

7, 18, 31 — penykTopbI,

4,9, 20 — 6annoHbl BbICOKOIO AaBMeHWS,
10 — kopnyc xnopartopa,

11 — 06nyyeHHbIN 6epunnun,

12, 13, 14 — CBY HarpeBaTtenu,

15 — cmecuTens,

21 — xonogunbeHWK xnopuaa 6epunnus,
23 — chunbTp xnopuaa kobanera,

24 — HakonuTenb xnopuaa 6epunnus,
25 — HarpeBaTtenb OMUYECKUN,

26, 30 — pacceuBaTtenu,

27 - XOnoaunbHUK CONAHON KUCNOTHI,
29 — HakonuTenb Xropuaa TpUTKs

PucyHok 8. Cxema npsiMomo4YHo20 xJiopamopa

1, 5, 16, 22, 28 — the throttle plates,

2, 6, 17 — the electro-driven valves,

3, 8, 19 — the manually controlled valves,
7, 18, 31 — the drive units,

4, 9, 20 — the high-pressure tanks,

10 — the case of chlorinating unit,

11 — the irradiated beryllium,

12, 13, 14 — the microwave heaters,

15 — the mixer,

21 —the refrigerator of beryllium chloride,
23 — the filter of cobalt chloride,

24 — the storage tank for beryllium chloride,
25 — the resistance heater,

26, 30 — the separators,

27 - the refrigerator of hydrochloric acid,
29 — the storage tank for tritium chloride

Figure 8. The model of direct-flow chlorinating unit

ka 6epunnus. MNoBbllweHne ero TemnepaTtypbl Be4eT K
POCTY MONHOTLI B3aMOAEWCTBUSA Xnopa ¢ Gepunnu-
€M, COOTBETCTBEHHO, POCTY TemrnepaTtypbl ra3oB Ha
BbIXOZ€ 3TOro y4acTka n Temneparypbl NOCNeAYLLMX
y4yacTtkoB bepunnus.

OCHOBHbIM OTAIMYMEM CXEMbI C MPAMOTOYHbLIM XJ10-
paTtopoM OT CXEMbI C LIMKITMYECKMM XITOpaTOpOM SABIS-
€TCH OTCYTCTBME OTCEYHbIX KrnanaHoB Ha NyTn ABUXe-
Hu1a xnopuaa 6epunnusa. BTopbiM oTnvdmnem sensetcs
yCTaHOBKa xonogunbHuka xnopuga depunnusa nepeq
dunbTpom xnopuaa kobansra. HeobxoammocTb ycTa-
HOBKW 3TOr0 XorogunbHuka obycrioBneHa Tem, YTo
B XO4e peakumm xnopa ¢ bepunnuem Temnepartypa
xnopuaa 6epunnusa gocturaet ypoBHA ~1600°C. [Ona
ocaxaeHus xnopuga kobansta n xnopvaa uesus, He-
0o6XxoanMo NoAAepXMBaTb TEMMNEpaTypy NOBEPXHOCTH
anemeHToB unbtpa Ha ypoBHe 500°C. HaumbGonee
GnaronpuATHbIE YCMNOBUS BbINOSIHEHWA 3TOrO YCro-
BUSI LOCTMratoTCsl Npu NOAAEPXKaHUW TemnepaTtypbl
xnopuaa 6epunnns Ha TakoM e ypoBHe. B kauecTse
XxnagareHTa BblOpaH a3or.

KBapueBbin kopryc xropatopa obecneumBaeT BO3-
MOXXHOCTb paLMOHarnbHOro, MPOCTOro NOCTPOEHUS N3Me-
puTEns cogepXkaHus Xsiopa B MOTOKE NPOAYKTOB peaKLmum
Ha BbIXxofe 13 xropatopa, OCHOBaHHOIO Ha MCMOrb30Ba-
HUM pas3nNnuMsa CBONCTB paccenBaHWsi CBETOBOMO MOTOKa
XII0pOM U ApYrMMu razamu B xnoparope [7].

Pexxumbl paboTbl unetpa xnopuga kobansra, Ha-
KonuTenen xnopvaa Gepunnusa u xnopuga TputUs, a
TaKkke XOonogurbHMKa CONSAHOM KMCOTbl COOTBETCTBY-
IOT PAaCCMOTPEHHBIM paHee pexumam B ctatbe [8].
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of the beryllium chloride. The second difference is
installation of the refrigerator of beryllium chloride
in front of the filter of cobalt chloride. Necessity of
installation of this refrigerator is caused by that during
reaction of chlorine with beryllium, the beryllium
chloride temperature come up to the level of~1600°C.
For subsidence of cobalt chloride and cesium
chloride, it is necessary to maintain temperature of
a surface of elements of the filter at level of 500°Cs.
Optimum conditions of performance of this condition
are achieved at temperature maintenance of beryllium
chloride at the identical level. The nitrogen is chosen
as a coolant.

The quartz case of chlorinating unit provides a
means for rational, simple construction of a measuring
instrument for determination of the amount of chlorine
in a stream of reaction products at outlet of the
chlorinating unit, is based on application of differences
of properties of dispersion of a luminous flux by
chlorine and other gases in chlorinating unit. [7].

The working regimes of the cobalt chloride filter,
storage tanks of the beryllium chloride and tritium
chloride, and also the refrigerator of the hydrochloric
acid correspond to the modes considered earlier in
article [8].

Conclusion
The high speed of reaction of reagents during the

work of chlorinating unit of beryllium is received, that
does optimum creation of chlorinating unit with the




3akntouyeHue

B xope pabotbl xnopatopa Gepunnusa nonyyeHa
BbICOKasA CKOPOCTb B3aMMOLEWNCTBUSA peareHToB, YTO
Aenaet onTuMarbHbIM CO3[aHne xnopartopa ¢ Npsamo-
TOYHOW CXEMOW TeYeHust xrnopa u xnopuga 6epunnus.
Manas CTOMKOCTb MaTtepuana peakuMOHHOW Kamepbl
(ctanb 12X18H10T) npu paboyen Temnepartype B
cpege xrnopa, He NO3BOSISIET MCMONb30BaTh €€ aaxe
B KpPaTKOCPOYHbIX paboTtax. B pesynsrate npoBegeHns
9KCMEPUMEHTOB, ObINN MONyYeHbl BbICOKME IKCNepu-
MeHTanbHble 3HAYEHNs1 CTENEHN OYUCTKN NONy4yaemo-
ro xnopwaa 6epunnms ot xnopuaos kobansra u Lesus,
Ha OCHOBaHWK Yero MoXXHO roBOpUTbL 0 paboTocnocob-
HOCTW KOHCTPYKLMN hmnbTpa M OCHOB €ro paboThbl.

B pesynbrate npoBeAeHHbIX MccneaoBaHun, bbinum
pa3paboTaHbl OCHOBHbIE MONOXEHUA MOLEpPHU3aUnMn
AEMOHCTPALMOHHON YCTAHOBKM NOMNyYeHus xropuaa
Gepunnusa, obecneuynBatowme nepepaboTky OAHOrO
knnorpamma Gepunnuna 3a 3-4 4yaca. KoHCTpykuwms
YCTaHOBKM CO34aHa no npAMOTOYHON CXeMe TeYeHus
xnopa u xnopuga 6epunnua B 3oHe pasmMeLleHnsi 06-
ny4eHHoro Gepunnusa. OnpegeneHbl Heobxogumble
mMaTepuansl n 06opyaoBaHue ang co3gaHnsa Mogmdu-
LUMPOBAHHOW YCTAHOBKM MOSTYYEHUS] OYULLEHHOIO OT
pagnoHyknuaoB xnopuaa 6epunnus.

WccnepoBaHua no gaHHOMY HanpasneHuo 6binuv
nposeaeHbl B MAS HALL PK no npoekty MHTL K-1566
Ha OCHOBE NPeAnOXeHMN ANOHCKMUX CNeLManmcToB 13
JAEA, a 3atem B pamkax nporpammel HUP «Accnepo-
BaHMA 3hPEKTUBHOCTM OUMCTKN 0BnyvyeHHoro 6Gepwun-
NS OT PaAMOaKTUBHbBIX HYKITNOO0BY.
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straight-through arrangement of chlorine and beryllium
chloride flow streaming. The small persistence of a
material of the reaction chamber (steel 12X18H10T) at
operating temperature in the chlorine medium, does not
allow using this material even in short runs. As a result
of realization of experiments, the high experimental
values of degree of purification of received beryllium
chloride from cobalt and cesium chlorides have been
received, from whence it is possible to suggest about
operational integrity of a design of the filter and bases
of its work.

As a result of the conducted researches, the
conceptual issues of modernization of demon-stration
facility for production of beryllium chloride, providing
processing of one kilogram of beryllium for 3-4
hours have been developed. The design of facility is
created by the straight-through arrangement of a flow
streaming of chlorine and beryllium chloride in a zone
of location of irradiated beryllium.

The required materials and equipment for creation
of the modified facility for production of treated from
radionuclides of beryllium chloride are defined.

Researches in the given direction have been
conducted in IAE NNC RK under the project of ISTC
K-1566 on the basis of proposals of Japanese experts
from JAEA, and then through the program of RSW
«Researches of purification efficiency of irradiated
beryllium from radioactive nuclides».
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OHIMAOI TOPU3OHTTbI
XXEPACTbI CUITINEYT'E APHANFAH
FTEOTEXHOJIOIUAJNDbIK ¥HFbIMAJIAPAODbI
OPHATY KE3IHAE K¥BbbIP CbIPTbIHOAFbI
KEHICTIKTI TMOPOOKLWUAYNAYAbIH
XXAHA =ICI

Cyuwko C.M. — «<BonkoBreonorua» AK backapma Teparacbl T.f.K.
Beryn A.A., MoBenuubiH B.M., AcaHoB H.C.,
KopHueHko U.B.- «B-Clay» XLLC aTkapywbl AMpeKTopbI
«Bonkosreonorua» AK, Anmarthbl k., Kazakctan Pecnybnukacel.

«BornkoBckasiy  3KCneguuUMsiCbl  KOPFaHbIC — KELUEHIHIH MWHepanablK-LUMKI3aTTblK  MYKTaXOblKTapbliH
Kamatamachbl3 ety ywiH KasakctaH aymarbiHAa ypaH KeHOepiH isaey xaHe Hapnay makcatbiMeH KCPO-HbIH
leonorus MuHuctpnirimeH 1948 xbingbiH, 1 KaHTapbiHOa KypblnFaH. Kasipri yakeitta «Bonkosreonornsa» AK
«KasaTomeHepkacin» ¥NTTblK aTOM KOMMAHUSICLIHbIH, KbI3METTEPIHIH Gapnblk TyprepiH reonorvsnbik anbin
XYpy4i kamaTamacbI3 eTyae — ypaH KeH opblHAapbIH i3gey xaHe GapnaygaH 6actan, onapabl eHepkacinTe
KongaHyfa bepyre AewiH.

«Bonkoereonorunsa» AK «KaszatomeHepkaciny AK-HbIH KypamMblHAaFbl €H OypbIHHAH Kene »aTkaH KaCinopbIH
G6onbin Tabbinagbl. Bonkosreonorna 65 xbingblk TapuxbliHaa KasakcTaHHbIH op Typni ayaaHaapbiHAa
ypaHHbIH 40 acTam KeH opblHOAPbIH TanThl XXaHe anemMaeri eH ipi, xanns! kopbl 1,5 MAH. TOHHagaH acTa-
MbIH KYpPauTbliH MUHepanablk-lWWKi3aTTblk 6a3zanapabliH GipiH Kypabl (enemperi aHbIK 6apnaHfaH ypaH
kopnapbiHbiH 19 %). Ocbl 6a3aHblH Heri3iH aca nangarnbl XXaHe 3KONMOruanblK Kayincia TocinMeH >xepacThbl
YHFbIManbIK CinTiney »XyMbICTapblH aTkapy YwWiH xapamabl 19 ipi xxaHe Giperen rmaporeHAik TUNTi ypaH
KeH opblHAapbl Kypanabl.

KasakctaH PecnybnukacblH XblngamgaTbiifaH WHAYCTPUSNbI-KaHApPTNaWbINbIK AaMbiTy  GOWbIH-
wa MemneketTik 6argapnamaHbl opbiHaay MakcatbiHaa 2010-2014 xbingapra «Bonkosreonorus» AK
KecinopblHfa i3gey, 6bapnay eHe xxaHa ypaH-pyaanblk KeH opblHAApbIH NavaanaHyra 6epy adacbiHaa anemaik
aToM canacblHAafbl HapbikTa kewbaclbl NO3UUUACBIH yCTan TypyFa MYMKiHAOIK GepeTiH KoacinopbiHAbI
OaMbITyAblH cTpaTernanbik 6argapnamanapbl KypbliFaH.

«PagunobenceHai pyganapabl xepacTbl CinTinen eHgipy nonuroHaapblH xxobanay, cany, narnganaHy, KOH-
cepBauusanay xaHe xot» Ne 5.01.026-99 (CHIM-MNB-99) Canutapnbik epexenep MeH HopMmanapabiH  3.15.
TapMarblHa CoaWKec, YHfbiManapablH 6apnblK TYpiHiH KypbinbiMbl XeHe onapAbl OpHaTy TexHonorusnapb
©HiMAi Cyrbl FOPU3OHTTbIH XXoHe Backa Cynbl ropu3oHTTapAblH Gip-OipiHeH TonbIK OKLWaynaHyblH KAMTaMachbI3
etyre Tvic. OcbifaH 6annaHbICTbl YHFbIMaHbI TaMnoHAay (rmapookwaynay) 6ypfbinay KyMblCTapblHbIH, aXbl-
pamMac ke3eHi 6onbin Tabbinagbl.

Kasipri yakbITTa ypaHab! CinTiney yLUiH TEXHONOrMAnbIK YHFbIMarnapabl OpHaTy KesiHae, LLleMEeHT HerisiHae )kacarnfaH
TaMnoHaXabl epiTiHAj apKbiNbl KyObIp ChIpTbIHAAFbI KEHICTIKTI rMapooKLlaynay TEXHONOMMSACh KonaaHbinagpl.

KybbIp cbipTbiHAarbl KEHICTIKTI ruapookwaynayabliH KonAaHbiCTarbl TEXHONMOMUACHI

KeH ropm3oHTbIH )ancapnac Cynbl rOpM3oHTTapAaH rmapookLlaynay yiiH YHFbiIMaga LeMeEHT cakuHa (ue-
MEHT Tac) opHaTblinaabl.

LlemeHT cakuHaHbl opHaTy Genrini 6ip apanblkTa yHfbIMaHblH KyOblp CbIpTbIHAAFbl KEHICTIriHE LwereH
GaraHacbiHa napannenb TYCIpinreH Teric CTBONAbl CHapsiA apkbinbl TohiFbi3abiFbl 1,80 r/cm® kem emec LeMeHT
epiTiHAiHI Xibepy apKbinbl Xyprisineai.

LIKK (ueMeHTTiH KaTatoblH KyTY) yaKblTbl ©TKEH COH, LEMEHTTENYAiH canacblH XaHe LeMeHT Kenipai opHaTy
apanblifblH aHbiKTay YLwWiH ¥['3 (yYHfbIMaHbl reonornsanblK 3epTTey) Xyprisineai.

CopaaH CoH yHfFbIMaHbIH KyObIp CbIpTbIHAAFbI KEHICTIr, LeMEHT KenipaeH 6acTtan yHFbIMaHbIH ay3blHa AeuiH
Typa Con CusIKTbl Teric CTBONAbI Oypfbinay cHapaabl apkbinbl ThiFbi3abiFbl 1,60 r/cm® (renb-LUeMeHT) LeMeHT
epiTiHAIMeH TonTbipbinagbl.
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KonaaHbicTarbl TEXHONOIMUAHbIH KeMuinikrepi:

— KONAaHbICTarbl TEXHOMNOMNS TaMMOHaXAbl €piTiHAIHIH KyOblp CbIPThIHAAFLI KEHICTIKTIH Gapnblk
XepriepiHe TonblK eHyiHe keningik 6epmengi, acipece xep (rpyHT) Xapblk-Kapblk 605bin XaHe
YHFbIMa eTe TepeH bonfFaH xafganga. ¥HfbiMaHblH eTe TepeH 6onybl, xaHe kebiHece kesgeceTiH
YHFbIMaHbIH KUCbIK Gonybl, wereH GaraHacblHbIH MalbiCyblHA aKenegi, an Oyn TaMnoHaXabl
epiTiHAiHIH Bipkenki TapanyblH KMblHAATaAbl, WereH 6araHacbiHbIH YHFbIMa KabblpranapbiHa TUreH
XepriepiHge TokTan kany anmakrapbl narga 6onagbl XXeHe OCbIHbIH, cangapblHaH TamnoHaay ca-
nacbi3 eteq;;

— UEeMEeHT epiTiHAiHIH wereH 6araHanapbiHblH MNBX, KTT1 xaHe TOT 6acnantbiH KypbILWTaH XacanfaH
nonumep MatepuangapbiMeH XeTKiNiKCi3 aaresndacsl;

— KyObIp CbIpTbiHOAFbI KEHICTikKe Bypfbinay KyObipnapbiHbiH 6araHackiH (BKB) Tycipy kaxetTiniriHe
GannaHbICTbl YHFbIMaHbIH, AnameTpiH MaXObypni ynFanTy;

— LeMeHT epiTiHAiHI Aaspnayfa XeHe TONTbIpyFa yakbIT xXymcay;

— BBK Tycipy-keTepy onepauusanapbliHa yakbIT XXymcay;

— BBK ueMeHT epiTiHgiaeH TasapTbin XyyFa yakbIT XXymcay;

— antapnblktan kemwinik BBK Tycipy npoueciHiH e3i 6onbin Tabbinagbl. ONTKeHI wereH GaraHa
MydTanblk Geniri »xofapbl kapaFaH Kybblp KyOblpFa >anfacTblpblfiFaH KyOblpnapgaH Typagbl, an
Oyn yHfFbIMaHbIH KyObIp CbIpTbiHAAFbl KEHICTiriHe Oypfbinay GaFaHacbliH TycCipy KesiHAe LereH
KyOblpnapblH 3akbiMaay MyMKIHAIrH xofapbinatagpl. LlereH GaraHanapbliHbiH TYTaCTbIFbIHbIH
Oy3binybl kebiHece yHFbIMa CTBOSbIHbIH €H Ken uinreH anmakrapbiHaa 6ankanagbl, 6ypaHgamer
XanfackaH xxepnepge >aHe KybbipnapabiH 6ip AMaMeTpaeH ekiHWiciHe 6Ty anMakTapbiHaa.

MmpapookwaynayabliH XkaHa TeXHONOrMsChblI:

YKorapblga anTbinFaH KeMLUINiKTepai ok YLiH XXoHe OpHAaTbINbIN XKaTKaH TEXHONMOrusAnblK YHFbiIManapibiH
canacblH ofapblinary yuwiH, «Bonkosreonoruay» AK KOMNaHUACbIMEH TEXHONOIMMANbIK YHFbIManapablH Kyobip
CbIpTbIHAAFbI KEHICTIMH rmapooKLwaynayabiH, XXaHa TEXHONOMACHI XKacarnblin LWbiFapbingbl.

2011 xbingbiH 11 KaszaHbiHAa «Bonkosreonorna» AK FbinbIMU-TEXHUKarbIK KEHECIHIH, OTbIPbIChl ©TKI3inai
(Ne 4 xatTama), ocbl OTbIpbICTa BEHTOHUTTI rMNb3a — XaHa rMApPOOoKLLAynafFbil MaTtepuanapl Xacay Maceneci
KapacTblpblngbl. 3epTTemMe Kbi3blK, NepcrnekTUBanbIK XXoHe XanfacblH KaxeT eTefi Aen TaHbIabl.

OsrepTinreH OGEHTOHUTTI yHTaKTaH »kacanfaH apHambl runb3anap, repmeTMsaums anWmMarbiHAa
opHanacTbIpbififaH WereH KybblpbiHbIH, YCTiHr 6eTiHe GekiTineani. OpHaTtbinatbiH rMnNb3anapablH, CaHbl rep-
MeTu3aums aymarbiHa 6arinaHbicTbl 6onagpl. LereH KyObipbiHa GekiTinreH GEHTOHUTTI rMnb3anap KaxeTTi
apanblkka AewviH yHFbiMara Tycipinegi, 6yn xepae runb3anapablH, Oypfbinay epiTiHAiciMeH kaTblHacka Tycy
HaTWXecCiHAe ruapaTtauusa npoueci opblH anagpl. Mne3anap 6epik 6ony ywiH nonMNponNuneHai TanwbiKkTap
MeH BEHTOHUTTEH TypaTbIH Ken KaTnaprbl KypbinbiM TypiHAE Xacanagbl. Cynbl opTara (Oypfbinay epiTiHaiciHe)
TYCKEH Ke3ae, BEHTOHUTTIH KypFak TypiHOeri e3iHiH KenemiHe kaparaHga GipHewe ecere 6epTy KacWMETiHIH
apkacblHaa GeHTOHUTTI rMnb3a keHene Gactangpl. Ocbinaviwa yHFbiMaga nanganaHy 6araHackl Gekitinegi
)KOHEe eHiMAi ropu3oHTTapablH KepLuinec cynbl xep kabaTTapblHaH cananbl rMapooKLlaynaHybl OpbiH anagbl,
an 6yn ypaHabl eHAipy aygaHaapbliHOa Tabufn SKONMOrvAnbIK Xafganabl caktayFa MyMmkiHOik 6epeni. OHbIH
YCTiHe BEHTOHUTTTI rMNb3anapAbl NaganaHy TEXHONMOrMANbIK YHFbiIManapabl opHaTyfa 6eniHeTiH eHbek KaHe
MaTtepuangblk Koprnapabl antaprnblKTan KbickapTagbl.

XKaHa agicTe KongaHbINaTbiH 6€EHTOHUTTTI NMNb3aHbIH cMNaTbl

BEeHTOHUTTTI runb3a y3biHAbIFbl 400 MM X8He CbIpTKbl KOHTYpbl GonbiHWa anametpi 125 mm 6ona-
TbiH KyOblprnbl doopMansl byiibiM 6onbin Tabbinagbl. beHTorMnb3aHbiH ChIpTKbl BeTi ap Typni Keaip-Oyabip
npocdounbai 6onybl MymkiH (1-cypeT). MMnb3aHbiH iwki 6eniri agbip-Oyablp 6onbin keneai, 6yn MoHTaxaay
KesiHae nanganaHy 6araHacbIHbIH aare3vsacbliH XXakcapTagbl. [Mnb3aHblH CbipTKbl GeniriHiH, kegip-0yabip dop-
Macbl 6araHaHbl YHFbIMara TyCipy Ke3iHAe Xyy CYMbIKTbIfblHA Keaeprinepai asavtagbl, rMnb3aHblH, CbipTKbl
GeniriHiH 6ypfbinay epiTiHAICIMEH KaTblHACy anMarbiH yrFanTaabl XXeHe COHbIH, HaTuxeciHae, 6epTy Gapbicbl
Te3 OpblH anagpbl. [MNb3aHblH XUMUATbIK Kypambl fa eTe MaHbI3abl, OUTKEHI oFaH 6epTy GapbICbiHbIH 63i, 6epTy
Xblngamablfbl XXOHE YHFbIMa CYMbIKTbIKTapbIMEH dpeKeTKe Tycyi Tayenai, 6annaHbicTel 6onagbl. BEHTOHUTTI
YHTaKTbIH KypamblHa KOCbInFaH xumpeareHTTep 6epTy 6apbiCbiHbIH 6acTanybiH X8HEe OHbIH KblNgaMAbIFbIH
peTTeyre MyMKiHAik 6epyai kamMTamachi3 eTeai.

3epTxaHanapgarbl Taxipnbeni >xyMbiCTapapbl XKYpPridy xaHe nonuroHaapaarbl SKNEPUMEHTTEPAIH HaTMKe-
ciHfe, rmnb3aHblH XMMUATbIK KypaMbl, (hopMach! XKaHe Xacan LblFapy TEXHOMNOMMACHI Kacarnbl XXaHe aHblKTanipl.

Herisri TypakTbl napameTpi — 6yn 6eHTormnb3aHbliH PU3NKaNbIK-XMMUATbIK KACUETTEPIH XXakKcapTy YLUiH
6epTy HGapbICbiH XaHe nonuMepsi KypaMmaacTtapblH 6akblNanTbiH areHT peTiHAe CinTini HaTPUn GEHTOHUTIHIH
6onybl. BeHTOrMNb3aHbIH, hr3mkanblk NapameTpriepi OHbIH aTkapaTbiH Kbi3MeTTepiHe GannaHbICTbl e3repin
TYPYbl MYMKIH.

00

a) kepi mpaneyusira yKkcaraH 8) mparneyusira ykcaraH
6) mik 6ypbilumal e) OeHeenek

1-cypem. BeHmoHUmMmMmi aurnb3aHblH CbIPMKbI 8p Mypri Kbiprapbl (kedip-6yObipribifbl).

BeHTOHUTTI rMNb3aHbl KypacTbipy XaHe WwereH 6araHacbIH YHFbIMara Tycipy agictemMeci

AnfallKkblga WereH KyOblipFa MeTann KaMbITTblH KeMeriMeH TeMeHri nakep OekiTinedi. TemeHri nakep
XUMUANbIK Te3iMAi NONUNPONUMEHHEH KacarnfFaH XaHe e3i Xanblpak Topisdi KypblrbiMFa ykcanabl (2-cyper).
CopaH COH KypbIbICThIK KebikneH cbinaHnFaH KyObipFa KaKeTTi Menuepae OeHTOHWUTTI runb3anap Kurisinen,.
IMnb3aHblH XXOFapFbl Xafbl MeTann KamblTneH wektenei (3-cypeT). baraHaHbl yHFbIMara TyCipreH kesae, TOMeHTri
nakep KosfanbiCka kegepriHi TomeHaeteqi xxaHe 6EeHTOHUTTI rnnb3aHbl 3aKkbiIMAaHyaAaH KopFanabl (4-cyperT).

- el

2-cypem. KypbinraH ke3deai memeHai nakepOiH
JKOHEe aurb3arnap XubIHMbIFbIHbIH Kernbemi

.

3-cypem. )Koraprbl wekmeyiw KaMbimmbiH 6eKiminyi 4-cypem. beHmoHumMmi ausnb3anap XubIHMblFbIMEH

bipee weeeH baraHacbliH YHfbiMara mycipy

BeHTOHUTTI rMnb3aHbl CbiHay

BeHTOrMNb3aHbl CbiHay 3epTXaHarnblK XXaHe Aana afgannapbliHaa Xyprisingi. BeHTOHUTTIH 6epTy yakbIThl,
OHbIH, PUNLTPaLMSANBIK KACUETTEPI CUSIKTbI MaHbI3abl NapamMeTpriepi Tekcepingi, an akcnepumMeHTTep OeHTo-
rMnb3aHbl canyfa xopamangaHfaH ap Typni Oypfbinay epiTiHainepiH eHaeyre MyMKiHAiK 6epai.

[dana akcnepuMeHTTepIH XXypridy KesiHAe runb3aHbl wereH GaraHacbiHbIH KyObipbiHa GekiTy Maceneci
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Wwewingi, eH Xakcbl Hyckacbl — runb3anapgbld 6apnblK XXUbIHTbIFbIH TOMEHT Nakep, XOfapfbl KAMbIT XoHe
KypPbINbICTbIK KOOIKTIH kemeriMeH 6ekiTy. KypbinbICTblK KOBIK XMMWUSAMbIK WMHEPTTI, cananbl OekitTedi XoHe
KongaHbInybl Kapanamsim.

YKacan whelfapbiiifaH yHFbIMaHbIH, yAriciHOe rMnb3aHbl CbiHAY, CYMbIKTBIKTApP MEH Mrb3aHblH, ©3iHiH ic-
apekeTiH H6akbinayra MymkiHAik 6epai. TemeHri xanblpak Topi3ai nakepaiH, 6onybl 6epTin Kene xaTkaH matepu-
an, 6eHTOHUTTI rMNb3aHblH, PUNLTPAEp anMarbiHa TyCin KeTyiH 6onabipmangbl.

¥HfbIMa yNriciHiH 6enrineHreH yyackeciHae runb3aHblH TONbIK 6eKiHyiHe
AeniHri 6epTy yakbITbIH 3epTTey.

BepTy yakbiTel — 6yn GepTyai Gakbinay kesiHgeri Heridri napameTp. mnb3aHbl TyCipy XXeHe YHFbiMa
CTBOJbIHbIH 6enrineHreH yyackeciHae Tonblk 6eKiHin XXyMbIC )XaCcanTbIH XaF4anFa XKeTKeHre AeniHri apacbiHaarbl
yakbIT aparnbiKTapbl enwemai xeHe TekcepineTiH 6onybl Tuic. bepinreH napameTpnep GonbiHWwa G6yn yakbIT
apanblKTapblH ynecTipy 6EHTOHUTTI rMnb3aHbl AypbIC KONAaHyAblH Heridi 6onbin Tabbinagpl (5-cyper).
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5-cypem. beHmoeaursnb3aHbiH cy MeH cmaHOapmmebl Oyprbiiay epimiHdiciHde bekiHy
yaKbimblHbIH CalbiCMbIpMaribl Kecmeci

BeHTOrMNb3aHbIK YHFbIMaAa opHanacyblH 6akbinay agictemeci

¥HfbIMaHbl WereHaen 6onFaHHaH keniH ¥I3 xyprisineai, oHbIH, iWiHAE MHOYKUMOHObI KAapOTaX 84iCTEMECIHIH,
KeMeriMeH runb3anapiblH YHfbiMagafbl opHanackaH Xepi aHblkTanagbl. bargap petiHoe rmnb3anapabliy
XUBIHTBIFbIH LLUEKTENTIH XOHE KapoTaxdbl fleHTaga OHaW aHblKTanaTblH KOFapfbl XXOHE TOMEHri KamMbITTap
KbI3MeT eTefi (6-cyper).
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6-cypem. benmoeurnb3anapdbiH yYHFbiMadarbl opHanacKkaH
XKepiH ¥I'3 apKbinibl aHbiKmMay

HaTuxeciHge, YHfbiMaafbl 6eHTOFVIJ'Ib3aJ'Iap XUbIHTbIfbIHbIH OPHATbIJ1y HAaKTbl1blfbl ¥r3 63KblﬂaHa,El,bl,
6¥J'I eHimai rOPU3OHTTapAabl Kepminec Cynbl Xep Ka6aTTapblHaH OKLWaynayablH canalblfiblfbIHbIH paneni 0o-
nbin Ta6blﬂa,ﬂ,bl.

BeHTOHUTTTI rMNb3aHbl OHAIPICTIK CbIHAY

BeHTOrMnb3aHbl cbiHay Gypfbinay XyMbiCTapbl yvackenepiHge Xyprisingi, onap: «Katko» BK» XXLWC
- Opranblk MonbiHKyM y4dackeci; «Kapartay» »KLWC — BygeHosckoe yvackeci; «PY-6» XXWC — OHTyCTIK
KapamypblH yyackeci.

XaHa TexHonornsa 6ombiHWa 6apnbifbl 7 YHFbIMA OpHaTbiNAbl. BeHTorMnb3anapabiH TYTacTbifbl, OTbIPFbI3Y
apanblifbl XXeHe rmapookLlaynayablH, cananbifbl ¥'3 eHe GeHTOorMnb3aHbl CblHay akTTepiMeH AanenaeHeqi
(Ynri — 1-kocbIMLua).

BeHTorMnb3anapagpl nanganaHyabl CbiHay HaTWXenepi bonbiHwa «Bonkosreonormay» AK ekingepiHiH xaHe
Tancolpbic 6epywinepaiH: «Cemizbany XXLWIC, «Katko» BK» XKLUC kaTbicybiMeH GipneckeH TeXHUKanblK KEHEC
eTkisinai. KeHec wewwimi: LeMeHT KenipiHiH OpHblHa GeHTOorMNb3aHbl NanganaHy TaxipnbeciH oH aen TaHy
)KOHEe OCbl MakKcar yLWiH «/pkonb» KeH OpHblHA KocbiMLa 22 yHFbiMa Geny.

BeHTOHUTTI rmnb3anapabl KongaHyabiH apTbiKWbINbIKTapPbl:

— YHfbIMagafbl rmapookLaynarbill 3aTTapablH HaKTbl OpHanacybl;

— OHIMAi ropM3OHTTapablH TONbIK rMAPOOKLIAynaHybl;

— OHIMAi ropM3oHTTapAblH rMAPOOKLLAynaHy yakblTbiH 6akblinay MyKiHAir;

— nanganaHy 6araHacblHbIH YHFbIMaaa 6epik 6ekinyi;

— wereH H6araHanapblHbIH repMeTU3aLUMACbIHbIH Oy3blNy MerLWepiHiH a3atobl XXaHe HaTMXKECIHAE:
YHFbIManapapl MenLepiHeH Toic Bypfbinay Aa asatobl;

— TEXHONOrMAnNbIK YHFbIManapabl OpHaTy Xbingamabifbl YIFatobl;

— Oypfbinay XXyMbICTapbIHbIH, ©3iHAIK KYHbIHbIH TOMEHAEY.

OHiMAi ropU30oHTTHI XepacTbl CinTineyre apHanfaH reoTexHONorusnblK YHFbIManapabl opHaTy KesiHae
KyObIp CbIpTblHAAFbl KEHICTIKTI rmapookwaynayabiH KypbinfFaH agiciHe «Bonkosreonorma» AK keneci
Ky>KaTTapabl MeneHai:

— KP «KayinTi eHepkacinTik obbekTinepaeri eHepkacinTik Kayincisaik Typanbl» 3aHblHbIH HeridiHae
GepinreH, KP TXXM «TeTeHwe xargannapabl XoHEe eHEpKaCInTiK Kayin-Ci3aikTi MemnekeTTik
Gakbinay komuTeTi» MM PykcaTbl.

— «lasOnnfuarHoctuka» XKLC 15/11/2012x. Ne GOD-VG/11/2012 CapanTay KOpbITbIHAbICHI.

— KP Bainet Munuctpniri 3uaTtkepnik MeHLWik Kykbifbl KomuteTimeH 01.11.2011 x. GepinreH
MHHoBauusanbik nateHT Ne 26618.

2011 - 2013 xbingap apanbifbiHaa «KasatomeHepkacin»  YAK»  AK-HbIH  Tay-keH eHAipyLi
KecinopbliHaapbiHaa «Bonkosreonorns» AK-meH KyOblp CbIpTbiHOAFbl KEHICTIKTI rmgpookLlaynayablH XaHa
apici 6ombiHWa OHTYCTiIK KaszakcTaHHbIH ypaH KeH opblHAApbiHAA ©HiMAiI FOPU30OHTThI XXepacTbl cinTineyre
apHanfaH 1400-geH actam reoTeXHOMNOrMAMNbIK YHFbIMa OpHaTbINAbl.

onebuer:

1. Cywko C.M, OayperHbekos C.L., beeyn A.[., KaceHos A.K., ®edopos B5.B. «YpaHabl xepacTbl cinTiney
KesiHae reoTexHONornAnbIK YHFbiIManapibl opHaTy TEXHOMOMMACK XXeHe TexHuKacbl» AnmMarthbl K., 2007 x.
M3uMP, «KasAtomOHepkacin» ¥YAK» AK, «Bonkosreonorua» AK, «MBT» XKLUC.

2. Cywko C.M., KaceHoe A.K., MycaHoe A.M., BeayH A.L., [lloeenuubiH B.M. «leoTexHONorusanbliK
YHFbIManapapbl 6yprbinay xeHe xabgbiktay» Anmatsl K., 2010 x., Kas¥TY.

3. CepeaueHko N.A., Moces A.®., bouko 3.A., NMumeHos M.K. «eoTexHonornsanblk yHFbiManapabl Oypfbinay
XoHe xabgplktay» Mocksa K., 1984 x.

4. Koanoeckul E.A., Kaposiw B.I., Myp3akoe b.B., bnurHos I"'A. «XKep kKorHaybl», MockBa K., 1984 x.

5. Pagnaumsanblk kayincisgikTi kamTamacbi3 eTy OoMblHIWA CaHuTapnblK-rTMrneHanblk Tanantap, Anmatsl K.,
2000 x.

6. Ne 5 Canutapnbik Epexxenep 01.11 x. C[NOPO-97

7. KaszakctaH PecnybnukacbiHblH Okonoruanblk Kogekci, ActaHa k., Akopaa, 2007 x.
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HOBbIV METOL F’MOPOU30NALNN
3ATPYBHOI'O NPOCTPAHCTBA
NMPU COOPYXEHUU
FEOTEXHOJIOT'MYECKUX CKBAXWUH
Angd NoA3EMHOIoO
BbILLEJIAMUBAHUA
NMPOAYKTUBHOIO FOPU3OHTA

A NEW METHOD
FOR WATERPROOFING
THE ANNULAR SPACE
AT A CONSTRUCTION
OF GEOTECHNICAL WELLS
FOR UNDERGROUND LEACHING
THE PRODUCTIVE HORIZONS

Cyuwko C.M. — Npeacepnarens NpaBneHus
AO «BonkoBreonorus» K.T.H.

Cand.Sc. S.M.Sushko — Chairman of board
of directors JSC Volkovgeology

BeryH A.[1., MoBenuubiH B.M., AcaHoB H.C.
KopHueHko U.B.- uICNONHUTENbHLIN
avpektop TOO «B-Clay»

AO «Bonkosreonorunsay,

r. AnmaTtbl, Pecnybnvka KaszaxcraH.

BonkoBckasd akcneamumnsa Obina obpasoBaHa npwu
MuHuctepctee reonormn CCCP 1 aHBapsa 1948 r. ¢
Lienbio NoncKka v pasBeaky ypaHoBbIX pya Ha TeppuUTo-
pun KasaxcrtaHa gnst obecneyeHnss MmHeparnbHO-Cbl-
pbeBbIX HyX4 000pOHHOro komnnekca. B HacTosiwee
Bpems AO «Bonkosreonorus» obecnevymBaeT reoso-
rmyeckoe ConpoBOXAEHNE BCEX BUAOB AEATENbHOCTU
HauuoHanbHOM atoMHOM KomMnaHun «Kasatomnpom»
— OT MoucKa N pa3BeaKN YyPaHOBbIX MECTOPOXAEHWMN,
00 X BBOAA B NPOMbILLNIEHHYIO 3KCMNyaTauuio.

AO «BornkoBreonornsa» ABnsieTca ctapenlnm npea-
npuaTnem B coctaBe Kaszatomnpoma. 3a 65-neTHIo0
nctoputo BonkoBreonorns BbiiBUa B pasHbIX pano-
Hax KasaxcTtaHa 6onee 40 mecTopoXaeHun ypaHa u
cosgana ogHy U3 KpyrnHemwmx B MMpe MuHeparnbHo-
CblpbeBbIX 6a3 C CyMMapHbIMK 3anacamu ypaHa 6o-
nee 1,5 MnH. ToHH (19 % AocToBepHO pa3BeaaH-
HbIX 3anacoB ypaHa B Mmupe). OcHoBy aTon 6asbl
cocTaBnAlT 19 KpPynHbIX U YHUKanbHbIX MeCTO-
pPOXAEHUN ypaHa rMaporeHHoro TMna, NpUroaHbIX
AN oTpaboTKM BbICOKOPEHTAbENbHbIM M 3KOnormye-
Ckn BesonacHbIM cnocoboM Noa3eMHOro CKBaXXMHHO-
ro BblLenaynBaHus.

B uensix BbinonHeHns MocygapctBeHHon Nporpam-
Mbl N0 (POPCMPOBAHHOMY MHAOYCTPUANbHO-UHHOBALN-
OHHOMY pasBuTuio Pecnybnukmn KasaxctaH Ha 2010
— 2014 rogbl B AO «BornkoBreonornsa paspaboTtaHbl
cTpaTerMyeckme nporpamMmmbl pasBuUTUS NpeanpusTus,
KOTOpble NO3BONAT NPEANPUATUIO COXPAHUTL NNANPY-
toLLME NO3MLIMM Ha PbIHKE MUPOBOWM aTOMHOWN OTpacnu
B obrnactu NouckoB, pa3Bedku M BBoAA B AKcnnyaTta-
LINI0 HOBbIX YPaHOBOPYAHbLIX MECTOPOXAEHUN.

CornacHo n. 3.15. CaHuTapHbIX NpaBuil U HOPM
Ne 5.01.026-99 (CHI-MNB-99) «lpoekTupoBaHue,
CTPOUTENbLCTBO, JKCNyaTaumsi, KOHCEpBaUNa U K-
BMAaumsi A0ObIYHLIX MOMIMIOHOB NOA3EMHOrO BbiLLe-
naynBaHNSa pagMoaKkTUBHbBIX PYA», KOHCTPYKUMM BCEX
TUMNOB CKBAXXMH N TEXHOSOMNSA UX COOPYXKEHUST LOIIK-
Hbl ob6ecnevnBaTb MNOMHYK N30MALUI0 NPOAYKTUBHOMO
BOLOHOCHOIO rOpM30HTa M APYrMx BOOOHOCHbIX ropu-
30HTOB ApYr OT Apyra. B ¢BA3n ¢ 3TMM TaMnoHMpoBa-

A.D Begun, V.M. Povelitsyn, N.S. Asanov
I.V.Korniyenko, acting director
B-Clay LLP
Volkovgeology JSC,

Almaty, Kazakhstan

The Volkov expedition is founded on January 1,
1948 by the Ministry of Geology of the USSR for
prospecting and exploration of uranium ores, within
the territory of the Republic of Kazakhstan, to provide
defense enterprises with mineral recourses and a
raw material base. Currantly Volkovgeology JSC is
providing geological support for all the activities of
the National Atomic Company Kazatomprom - from
prospecting and exploration of uranium deposits to
their commercial operation.

Volkovgeology JSC is the oldest affiliated
enterprise of Kazatomprom. Over its 65-year
history Volkovgeology has discovered more than 40
uranium deposits in various regions of Kazakhstan
and created one of the world’s largest mineral raw-
material bases with total uranium reserves exceeding
1,5 million tones (19 % of the world’s proved
uranium reserves). The nineteen large and unique
hydrogenous type uranium deposits, suitable for
development by the cost-effective and environmentally
friendly ISL method, form the foundation of this base.

In aid of implementing the State Program on Forced
Industrial-Innovative Development of the Republic of
Kazakhstan for 2010 - 2014 JSC Volkovgeology has
laid out Business Development Strategies to maintain
its leading position in the global nuclear industry in the
field of exploration, prospecting and commissioning of
new uranium ore deposits.

Design of all types of wells and their construction
technology should provide complete isolation of
a productive aquifer and other aquifers from each
other under paragraph 3.15, Sanitary rules and
norms No. 5.01.026-99 (SNP-PV-99) «Design,
construction, operation, preservation and liquidation
of mining landfills of underground leaching of
radioactive ores». In this connection, plugging-back
of well (waterproofing) is an integral phase of the well
drilling.

An integral method of well annulus waterproofing by
plug-back mixture is currently used in the construction
of technological wells for uranium leaching.

HUe (rMapon3onsaLmMs) CKBaXKUHbI SBNSIETCS HEOTbEM-
nemow cason 6ypoBbix paboT.

B HacTosiLee BpemMsi MpU COOPYXEHUU TEXHOMOIU-
YeCKMX CKBaXKWMH A1 BblLenaymMBaHus ypaHa, npume-
HSIETCS1 TEXHOMOIUS rMapoun3onaumum 3aTpybHoro npo-
CTpPaHCTBA C MOMOLLbIO TaMMOHAXHOr0 pacTBopa Ha
LEMEHTHO OCHOBE.

CyuwiecTBylollasi TEXHONOrus
rmgpousonsaumum 3aTpyoHOro npocTpaHcTBa

Ona rugponsonsumm pygHoro ropusoHTa OT CMEeX-
HbIX BOLOHOCHbIX FOPU3OHTOB, B CKBa)XMHE yCTaHaB-
nuBaeTcs LeMEHTHOE KOJbLO (LEMEHTHbIN KaMeHb).

YcTaHOBKa LIEMEHTHOrO Korbla MpOou3BOAUTCS B
onpegeneHHoM UHTepBarne, NyTemMm nogayv LLeMeHTHO-
ro pacteopa, nNroTHOCTbL He meHee 1,80 r/cm?, yepes
rMafKOCTBOSIbHLIA CHapsA, ONYLUEeHHbIN napanmerb-
HO obcagHon KonoHHe, B 3aTpybHOE MpOCTpPaHCTBO
CKBaXXWUHBbI.

Mo ucrevenuo BpemeHn O3L (oxungaHue 3aTtBep-
JeBaHna uemeHTa) nposogatca NNC, onga onpeaene-
HUSA KayecTBa LEMeHTaununm u nHTepBana yCTaHOBKM
LLEMEHTHOIo MOCTa.

3aTtem 3aTpybHOE NPOCTPAHCTBO CKBaXWHbI, OT Le-
MEHTHOMO MOCTa [0 YCTbHA CKBaXWHbI, TakKe 4yepes
rMagKoCTBONbHbIN BypOBOW CHapsAA, 3anonHAeTcs Le-
MEHTHbIM pacTBOpOM nnoTHocTbio 1,60 ricm® (renb-
LEMEHT).

HepocTtaTkun cymeCTBy}omeﬁ TeXHOJIOrnMn:

— CyLlecTByloLasa TEXHOMOrMsS He rapaHTUpyeT npo-
HUKHOBEHME TaMMOHAaXXHOro pacTBopa BO BCe
MecTa 3aTpybHOro npoctpaHcTBa 0COBEHHO npwm
TPEeLMHOBATbIX FPYHTaxX 1 6onbLuon rmybuHe ckea-
XuHbl. Bonblas rnybuHa, a 3a4acTyto 1 KpUBM3HA
CKBaXXVMHbl MPUBOAUT K TOMY, 4TO obcagHasi Ko-
NOHHa n3rnbaetcs, 31O 3aTPyQHSAET paBHOMEpPHoe
pacnpegerneHve TaMrnoHaXHoro pacTteopa, obpa-
3ylOTCH 3aCTONHbIE 30HbI B MECTax CONPUKOCHOBE-
HUS 06CafHON KOMOHHbI CO CTEHKAMW CKBaXXMHbI
W cnepoBaTteribHO TaMMOHUPOBAHWE MPOUCXOAUT
HeKayeCTBEHHO;

— HepgocTatoyHas ajresvs LeMEHTHOro pacTsopa C
nonMMepHbIMKU MaTtepuanamm obcagHbIX KOMOHH
n3 NBX, NMHO w HepxaBewLlen cTanu;

— BbIHY)XXJeHHOe yBenuyeHve Anamerpa CKBaXKWHbI
n3-3a HeobBXOAMMOCTU CrycKa KOMOHHbI Oypunb-
Hbix TPy6 (KBT) B 3aTpybHOE NpPOCTPaHCTBO;

— 3aTpaTbl BPEMEHU Ha MPUIrOTOBIIEHME U 3aKayky
LEMEeHTHOro pacTeopa;

— 3aTparbl BpeMeHW Ha CrycKo-NoabeMHbIe orepaLiym KBT;

— 3aTtpaTbl BpeMeHn Ha npombiBKY KBT OT LeMeHT-
HOro pacTBopa;

— 3HaYMTENbHbIM HEAOCTATKOM SABNFETCS caM npoLecc
cnycka KBT. Tak kak o6cagHasi KONMOHHa COCTOUT U3
Tpyb, coequHeHHbIX Tpyba B Tpyby MydTOBOM Ya-
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An integral method of well annulus
waterproofing available

A cement sheath (cement stone) is installed in the
well to waterpower ore horizon from adjacent aquifers.

The cement sheath is set within a certain range
by feeding cement slurry with a density not less than
1.80 g/cm?3 through a smooth-bore down parallel to the
casing string into the annular space of the well.

After WOC (waiting on cement) in order to determine
the quality of 1.60 g/cm® (cement gel) cementation
and cement bridge installation interval we make
geophysical well logging.

Then by a smooth-bore an annular space is filled
with the cement slurry with a density of 1.60 g/cm?
(cement gel) covering area from cement bridge to the
wellhead.

Shortcomings of the method available:
The shortcomings cover the following

— This method does not ensure that cement slurry
penetrate through all the annular space especially
when fractured soils and deep wells. A big depth
and often curvature of the well lead to the buckling
of casing column in so doing even distribution of
cement slurry difficult and producing dead zones at
contact casing column with the well walls followed
by poor plugging.

— Under-adhesive cement slurry with HPD, PVC and
stainless steel.

— Forced hole enlargement due to constrained
loading of the drill strings into the annular spaces.

— Much time required for preparation and injection of
the cement.

— Time spent on round- trip drill strings operations.

— Time spent on drill strings cleaning from the
cement.

— A significant disadvantage is the process of drill
string loading. Since the casing consists of pipes
connected by pipe to the pipe with coupling part
up during the loading of the drill string into the
well annulus it is very likely to damage the casing
column. The casing column fails mainly in bigger
bending of the wellbore, in threaded joints and
in the transition areas from one pipe diameter to
another.

Update waterproof method

JSC Volkovgeology has designed a new method to
waterproof annular well spaces in order to eliminate
the above drawbacks and improve the quality of
technological constructed wells.

October 11, 2011 a meeting of the Scientific
and Technical Council of JSC Volkovgeology (The
Minutes No. 4) took place addressing development a
new waterproofing material as Bentonite Hilsa. This




CTblO HaBepX, TO BO BpeMs cnycka OypurbHOW KO-
NOHHbI B 3aTpyOHOE NPOCTPaAHCTBO CKBaXWHbI Be-
nvKa BEpPOSATHOCTb MOBpPEeXAeHUss obcagHbIx Tpyo.
HapyLueHne uenoctHocTn ob6cagHbIX KOMOHH, Yalle
Bcero, HabnogaeTca B 30HaX HaMbomnbLUMX U3rMboB
CTBOMA CKBaXWHbI, B PE3LOOBbLIX COEOVMHEHUSX U B
30Hax nepexoda Tpyb ¢ 0gHOro AvameTpa Ha ApYrown.

HoBas TexHonorus rmapounsonsaumm

[Ona ycTpaHeHusi BblWENepeYnCneHHbIX Heno-
CTaTKOB M MOBbILUEHUS Ka4yecTBa COOPYXaeMblX Tex-
HONMOIMMYECKNX CKBaXuH, komnaHuen AO «Bornkos-
reonornsy  Gbina paspabotaHa HoBas TEXHONOrMA
rmgpousonaunmn 3aTpybHOro nNpocTpaHcTBa TEXHOMO-
FMYECKNX CKBAXKWH.

11 okta6ps 2011 roga cocToanock 3acegaHue Ha-
y4HO-TexHu4yeckoro coseta AO «Bonkosreonorns»
(Mpotokon Ne 4) Ha koTOpoM ObINO paccMmoTpeHue
Bonpoca no pa3paboTke HOBOIro rmapov3onupyoLLe-
ro marepvana — 6eHTOHUTOBOW rMnb3bl. PaspaboTtka
Oblna npM3HaHa MHTEPECHOW, NEPCNEKTUBHOM U Tpe-
OyloLlen npoaormKeHus.

M3rotoBneHHble M3 MOAUULMPOBAHHOTO OEHTOHK-
TOBOIO MOpOLLUKa creunanbHble rMnb3bl, KPENSATCS Ha
noBepxHOCTM obcagHon Tpybbl, pacnonaratoLiencs B
30He repmeTusaumm. Yucno yctaHaBnmBaeMbIX rnb3
3aBUCUT OT nnowagn repMmetusauun. beHToHuTOBbIE
Mnb3bl, 3aKpenneHHble Ha Tene obcagHon TpyObl,
OnycKaoTCs B CKBaXXMHY A0 HEOBX0AMMOro nHTepBaana,
rae B pesynbraTe KOHTaKTa runb3 ¢ 6ypoBbIM pacTBo-
pPOM MPOMCXOAUT MpOLEeCC rmapartauuu. Ans npo4Ho-
CTU, Mnb3bl N3rOTABNMBAOTCA B BMAE MHOFOCIMONHOWN
KOHCTPYKUMW, COCTOALLEN K3 NONUMNPONUIEHOBOIO
BOSOKHa n 6eHToHMTa. Npn nonagaHuym BO BRaXHYHO
cpeay (6ypoBon pacteop), 6eHTOHWUTOBas rMnb3a Ha-
YMHaET paclmpatbea bnarogaps cBoMCTBY GEHTOHM-
Ta HabyxaTb B pa3bl MO OTHOLUEHWNIO K COBCTBEHHOMY
obbemy B cyxom Buge. Takum ob6pas3oM npoucxoguT
dmkcaumsa akcnyaTauMoHHOM KONMOHHbI B CKBaXXMHE U
HageXHas rMaponsonaunsa NPoAyKTUBHbBIX TOPU3OHTOB
OT COCEAHMX BOAOHOCHbIX MNAacToB, YTO Cnoco6CcTBYET
COXPaHEHUIO NMPUPOAHON 3KONOorM4eckon obCcTaHOBKM
B pavioHax Aobblum ypaHa. Kpome TOro npumeHeHue
OEHTOHUTOBbLIX MMNb3 3HAYNTENBHO COKpPAaLLaeT 3aTpa-
Tbl TPYAOBbIX U MaTepuarnbHbIX PECypCOB Bblaernse-
Mbl€ Ha COOPY>KEHNE TEXHONOMMYECKNX CKBAXKUH.

OnucaHme OEHTOHUTOBOW TUIb3bl
NpMMeHsieMO B HOBOW MeToaukKe

BeHTOHMTOBas rMnb3a ABnAeTcsa usgennem Tpybya-
Ton popmbl 400 Mm gnvHom n ot 125 mm B guametpe
Mo BHELUHEMY KOHTYpy. BHelHAs noBepxHOCTb GeH-
TOrMMb3bl MOXET UMETb PasfnUyHbIN Npodunb puUdg-
neHuns (PucyHok 1). BHYTpeHHAS YacTb rmnb3bl MMeeT
LLIEPOXOBATYIO MOBEPXHOCTb, YTO YNydllaeT aare3uto
K 9KCnsiyaTauMOHHOW KOMOHHE npu MoOHTaxe. Pud-

has been recognized as interesting perspective and
requiring to be continued.

Special sleeve made of modified bentonite powder
is mounted on the surface of the casing located in
the containment area. Number of installed sleeves
depends on the area of sealing. Bentonite sleevess
fixed on the casing lowered into the wellbore to the
desired interval followed by hydration as a result of
sleeve contact with the drilling fluid. To strengthen
sleeve position they have a multilayered-form
consisting of polypropylene fibers and bentonite.
When getting the wet environment (mud) the bentonite
sleeve begins to expand due to its swelling property
against its own volume in dry form. Thus the casing
column is properly fixed in the well and productive
horizons waterpower against the adjacent aquifers
facilitating preservation of natural ecological conditions
in areas of uranium mining. Moreover, use of bentonite
sleeves significantly reduces the cost of labor and
material resources allocated to the construction of
technological wells.

Specifications of new bentonite
sleeves applied

It is a tubular-shaped sleeve of 400 mm long
and 125 mm in diameter by an external circuit. Its
outer surface may be of different corrugation profile
(Figure 1).

The inside of the sleeve has a roughened surface
which improves adhesion to casing column during
adjustment operations. Rippled shape of the outer side
reduces resistance to the washing fluid while loading
into the well of the column; increases the contact area
of the outer sleeve side with drilling fluid accelerating
the swelling at hence.

The chemical composition of the sleeve is as
important as the process of swelling, swelling rate and
response to well fluids. Chemical agents as a part of
bentonite powder make it possible to control swelling
at the beginning and its speed.

Chemical composition, shape and fabrication of the
sleeve were defined and tested in labor and landfill
studies.

The main constant parameter is the presence of
an alkaline sodium bentonite as an agent process
controlled swelling and polymer components to
improve the physicochemical properties of the sleeve.
Its physical properties may vary depending on the
tasks to be realized.

Fitting the bentonite sleeve and loading
the casing column into the well

Initially, lower packer is fixed on the casing column
by metal clamp. The bottom packer is a flap-shaped
structure made of chemically resistant polypropylene
(Figure 2). Then the sleeves as needed are slipped
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a(a) obpamHo mpaneuyuesudHas (back—trapezoidal)
6(b) npsimoyeonbHas (rectangular)
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8(c) mpaneyuesudHas (tapered)
e(d) okpyanas (rounded)

PucyHok 1. Pasnu4Hble gHewHuUe epaHu (pugprieHue) 6eHmMoHUMmMo8ol ausb3bl
Figure 1. Various external faces (ribbed) of bentonite sleeve

neHas oopmMa Hapy)XHOW YacTu TUMb3bl YMEHbLUAeT
COMPOTMBIIEHME K NMPOMbIBOYHOW XXMOKOCTU MpU Ony-
CKaHUW KOMOHHbI B CKBaXXWHY, YBENUYMBAET NnoLlaab
COMPUKOCHOBEHUS BHELLHEW YacTy Ib3bl ¢ BypoBbIM
pacTBOpPOM U, criefoBaTenbHO, NpoLecc HabyxaHus
npoucxoauT bbicTpee. He MeHee BaXxeH XMMUYECKUI
COCTaB rMsb3bl, TaK Kak OT HEro 3aBUCUT caM NpoLiecc
HabyxaHusi, CKOPOCTb HabyxaHWs 1 peakuusi Co CKBa-
XXMHHBIMM XMUAKOCTAMU. XMpeareHTbl A06GaBrneHHble
B coctaB GEHTOHWTOBOro nopoLlka obecnevmBatoT
BO3MOXHOCTb PErynMpoBaHUsi Ha4yana npoulecca Ha-
OyXxaHUsl U ero CKOpOCTH.

B pesynkTaTte npoBeaAeHHbIX ONbITHbIX paboT B na-
GopaTopum N IKCNEPUMEHTaNbHbLIX Ha MONUIoHe, OT-
paboTaHbl U onpeaeneHbl XMMUYECKUIA cocTaB, dop-
Ma 1 TEXHONOTUS U3rOTOBMEHUS Tb3bl.

OCHOBHOW MOCTOSIHHbIVA NapameTp — 3TO Hanw-
yMe LWEenoYHOro HaTpueBoro GeHTOHMTA B KayecTBe
areHTa npouecca KOHTPONMPYeEMOro HabyxaHus u
NonMMepHble CoCTaBnsaloWMe ANs ynyylleHus ousm-
KO-XMMMWYECKUX CBOMCTB OGeHTOrMnb3bl. dusmdeckune
napameTpbl 6EHTOMMb3bl MOTYT NU3MEHSATCS B 3aBUCK-
MOCTM OT MOCTaBMNEHHbIX 3afa4 KOTOpble OHa AOIMKHa
BbIMOMHAT.

MeTogunka c60pkn 6eHTOHUTOBOM TUMb3bl
M cnycka o6cagHON KONMOHHbI B CKBaXXUHY

BHavane Ha o6GcagHyto TpyOy Kpenutcs HUWXHUI
nakep npu NOMOLUX METaNIU4eckoro xomyta. Hux-
HWUIA nakep BbINOMHEH U3 XMMWYECKM YCTONYMBOTIO Mo-
nunponuneHa u npeactaenseT n3 cebst nenecTkoByto
KOHCTpyKumto (PucyHok 2). 3atem Ha Tpyby, obmasaH-
HYl0 CTPOUTENbHOW NEeHOW, HageBalTcs B6eHTOHUTO-
Bble rMnb3bl B Heobxognmom konuyecTtse. BepxHui
Kpan runb3bl OrpaHNYMBAETCA MeETannMyeckum Xo-
MyTOM (PucyHok 3). HwxHuIM nakep, npw onyckaHuu
KONMOHHbl B CKBaXWHY, YMEHbLUAET COMpPOTUBIEHNE
ABWXKEHUIO N NpeaoXpaHsaeT 6eHTOHNTOBYIO MIb3y OT
nospexaeHnn (PucyHok 4).

TecTupoBaHne GEHTOHUTOBOM FMIb3bl

McnbiTaHust 6eHTOrMnb3bl NOBOAUMNNCH B na6opa—
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over the casing pipe coated with foam insulation.

The upper edge of the sleeve is closed with
metal clamp (Figure 3). The bottom packer reduces
resistance to movement of the sleeve and prevents
damage of the sleeve while pipe loading into the well
(Figure 4).

, : -
PucyHok 2. Bud HuxHezo nakepa u Habopa ausnb3
8 cobpaHHOM coOCmMosHUU

Figure 2. View of build-up bottom packer and set of sleeves

PucyHok 3. KpenneHue eepxHeao oepaHu4umenbHo20 xomyma
Figure 3. Fixing the upper limit clamp

Testing the bentonite sleeve

The bentonite sleeve was tested under laboratory
and field conditions during which such key parameters
as the time of sleeve swelling, its filtration properties
were examined that allow simulating various drilling
fluids which expected to contain the bentonite sleeves.




TOPHbIX M NoneBbiX ycnoeusix. MMpoBepsnucb Takue
KntoyeBble napaMeTpbl Kak Bpems HabyxaHus 6eHTo-
HUTa, ero unbLTPaLMOHHbLIE CBOMCTBA, a SKCNEPUMEH-
Tbl NO3BONANN MOLENUPOBATb pas3nu4yHble OypoBble
pacTBOPbl B KOTOPLIX MPeAnonaranocb HaxoXaeHue
OeHTOornnb3bI.

Bo BpeMsi noneBbiX 3KCNMEPUMEHTOB Obina pelle-
Ha npobnema KpenneHusa rmnb3bl K Tpybe obcagHom
KOMOHHbI, HaunyylWnin BapuaHT — KpenneHne BCero
Habopa rmrnb3 ¢ NOMOLLLI0 HXKHETO Makepa, BEPXHErO
XOMyTa M CTpPOUTENbHOM NeHbl. CTpouTenbHasa neHa
XUMUYECKN MHEPTHA, HageXxHa B hmkcaumMm U npocta
B UCMOMNb30BaHUN.

VMcnblTaHMe runb3bl HA W3roTOBNEHHOM MakeTte
CKBa)XMHbl MO3BOSIMMO NPOCNEeANTb NOBEAEHME XNa-
KOCTEN U camMon rnnb3bl. Hanuymne HWXXHEro nenect-
KOBOro nakepa McknodaeT nonagaHne Habyxarowero
MaTepuana 6eHTOHMTOBOWN MINb3bl B 30HY OUNBTPOB.

UccnepoBaHne BpeMeHU HabyxaHus
A0 MOSIHOro 3aTBOPEHUA TUNb3bl
Ha 0603HAa4YeHHOM y4acTKe MaKeTa CKBaXXWHbI

Bpems HabyxaHus — 3TO OCHOBHOW NapameTp B KOH-
Tponvpyemom HabyxaHuu. BpemeHHble uHTepBansbl
Mexay OrnycKaHueMm rnb3bl U JOCTUXEHNeM paboyero
COCTOSIHMSA 40 MOSHOIO 3aTBOPEHUS Ha 0603HaYEHHOM
y4yacTKke CTBONa CKBaXMWHbl JOMKHbI ObITb M3MEPUMBI
1 npoBepsieMbl. YHUUKALNS 3TUX BPEMEHHbIX MHTEP-
BaroB Npu 3afaHHbIX NapameTpax ABNSEeTCS OCHOBOW
NpaBuUMbHOrO MNpUMEHeHUs GeHTOHUTOBOW UNb3bl
(PucyHok 5).

MeToabl KOHTPOIA pacnofioXxeHuns
OeHTOrunb3 B CKBaXXuHe

Mocne 3aBeplueHns obcaakn CKBaXKUHbI NPOBOAAT-
ca TMC, B ToMm umncne onpegensieTcd MecTornoroxe-
HWe rNb3 B CKBaXMHE C MOMOLLbI0O METOAA UHOYKLUM-
OHHOro KapoTaxa. B kayecTBe opueHTMpOB cnyxat
BEPXHME N HWXKHUE METaNNM4eckme XoMyTbl, OrpaHu-
YMBaLLMEe HAabOoPbI FMNb3 U KOTOPbLIE NErko pacno3Ha-
OTCA Ha KapoTaxHon neHTe (PucyHok 6).

B pesynbrate, TOMHOCTb YCTaHOBKM Habopa GeHTo-
rMnb3 B CKBaXKUMHE KOHTponupyetca M'MC, uTo sensietcs
NOATBEPXKAEHNEM HAAEXKHOCTU U30MAUMM NPOJYKTUB-
HbIX FOPU3OHTOB OT COCEOHUX BOAOHOCHbLIX NMaCcTOB.

npOVI3BOp,CTBeHHbIe ncnbiTaHnA
GEeHTOHUTOBOM MMINb3bl

McnbiTaHns GeHTorMnb3bl Obinv nNpoBedeHbl Ha
yyacTkax Oyposbix pabot: CIT «Katko» - y4yacTok
L.MownbiHkym; TOO «Kapatay» - yvactok bBygeHos-
ckoe; TOO «PY-6» - yuyactok KO.KapamypyH. Bcero
MO HOBOW TEXHOMNOrMn ObINO COOPYXKEHO 7 CKBaXKUH.
LlenocTHoCcTb 6eHTOrMnbL3, MHTEpBan Nocagku v Ka-
YecTBO ruagpomusonsaumm noareepxaaetca MMC n Ax-

During field experiments, the problem was solved
by mounting the sleeve to pipe casing and the best
option was found to fix the entire set of sleeves by
bottom packer, upper clamp and foam insulation which

chemically inert, reliable in fixing and easy to use.
- =l

PucyHok 4. Criyck 06cadHol KO/TOHHbI
¢ Habopom 6eHMOHUMOB8bIX 2Ulb3 8 CK8aXUHY
Figure 4. Loading the casing column
with bentonite sleeves into the well

Sleeve testing at stand bench makes it possible
to observe behavior of liquids and the sleeve. The
presence of the bottom packer eliminates swellable
material of the sleeve within the filter area.

Study period of swelling to complete mix of the
sleeve at the designated area of the well mockup

Swelling time - is the key parameter in a controlled
swelling. Time intervals between the sleeve loading
and reaching the operating state to complete mixing
at the designated site of the borehole must be
measurable and verifiable. Unification of these time
intervals with the given parameters is the basis of
proper use of bentonite sleeve (Figure 5).

Control method the bentolite sleeve
placing in the well

The well survey is conducted after completion of
the well casing including determination of the sleeve
location. The upper and lower metal clamps are as
targets limiting sets of sleeves and which are easily
recognized on the log tape (Figure 6).

As a result, the accuracy of the installation set of

Tamu ncnbltaHu 6eHTornnbabl (Obpasel - Mpunoxe-
Hue 1).

Mo pesynbTatam MUCMbITAHUA UCNONb30BaHUA GeH-
TOrMNb3bl ObINIO NPOBEAEHO COBMECTHOE TEXHUYECKOE
coBellaHne ¢ yyactuem npegcrtasutenen AO «Bon-
koBreonorms» u 3akasdnkoB: TOO «Cemusban», CI1
«Katko». PeweHnem coBellaHua 6bino: 3akpenne-
HWE NONOXUTENbHOIO ONbiTa MO UCMOSb30BaHMIO BeH-
TOMMNb3bl BMECTO LEMEHTHOrO MOCTa U BblaeneHue
AN 3TOr0 AOMONMHUTENBbHO 22 CKBaXXMH Ha MECTOPOXK-
neHnn «pkonby.

e
-

sleeves the production well logging is controlled that
confirms the reliability of the productive horizons
isolation from adjacent aquifers.

Bentonite hilsa tests

Bentonite hilsa tests were carried out on drilling
sites JV Katco, section T Moiynkum, Karatau LLP,
section Budennovskoye and RU-6 LLP, section South
Aramurun.

Totally 7 wells are constructed by new technology.
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PucyHok 5. CpasHumerbHbIU epaghuk epeMeHu 3ameopeHusi 6eHmoeaurnb3bl 8 800e U 8 cmaHOapmHom Byposom pacmeope
Figure 5. Comparative timeline of mixing the sleeve in water and the standard mud

FlpeumymeCTBa npuMmeHeHus
OEHTOHUTOBbIX MNMNb3:

— TOYHOCTb PACMONOXEHNSA MOPON3ONALMOHHBIX
CpencTB B CKBaXWHE;

— NOMHas rmapon3onsaumsa NPOAYyKTUBHBIX TOPU30H-
TOB;

— KOHTPONMPYEMOCTb  BPEMEHU
NPOAYKTUBHbLIX FOPU30OHTOB;

— HaOEeXHOCTb uKcaunmM 3KCnyaTauMoHHOW KO-
NOHHbI B CKBaXWHE;

— CHWKEHWE KOnmMyecTBa HapyLLIEeHU repMmeTnsa-
uun obcagHbIX KOMOHH M Kak crieacTeue: nepe-
OYypOK CKBaXWH;

— yBENMYEHNEe CKOPOCTN COOPYXKEHMSA TEXHOMNOTNYe-
CKUX CKBaXXVH;

— CHmxeHne cebectommocTn BypoBbIx paborT.

rmapounsonaunn

Ha paspaboTaHHylo MeToauKy rmaponsonsuum 3a-
TPYOHOro NPOCTPaHCTBA NPU COOPYXXEHUU TEOTEXHO-
NOTNYECKUX CKBaXKUH AN MOA3EMHOro BbllLenavun-
BaHus npoaykTueHoro AO «Bonkosreonorvsi» Gbinu
MONyYeHbl:

— Paspewenne MYC PK I'Y KomuteT no rocyaap-
CTBEHHOMY KOHTPOM 3a 4pesBbl4anlHbIMU CU-
TyauusMy M NPOMBILLNIEHHON ©6e30MacHOCTbIO,
BblAA@HHOrO Ha ocHoBaHun 3akoHa PK «O npo-
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Production well logging and Sleeve test acts confirm
the sleeve integrity, quality and range of landing
waterproofing (see Sample - Appendix 1).

According to test results of bentonite sleeves a joint
technical meeting with the representatives of JSC
Volkovgeology and customers Semizbay LLP and JV
Katco was held. The participants of the meeting are
decided to use bentonite sleeve instead of cement
bridge and allocate 22 wells at Irkol deposit for this
purposes.

Advantages of using bentonite sleeves are

— Accurate location of waterproofing means inside of
the well.

— Full waterproofing the productive horizons.

— Controllable waterproofing time for productive
horizons.

— Reliable fixing the production casing inside of the
well.

— less violations while waterproofing the casing
columns and as a consequence prevent from
redrilling.

— faster construction of the wells.

— lowering drilling cost.

JSC Volkovgeology has received the following
documents related to the new method on waterproofing




|
= £ i
- T I r
Fagpem = .
L. | R,
P |
=T - .:."
i_ II
s = |
Iy -4
"‘.F"-'_;'.—_._-. == - _.'. _m'_
g = |
eyl
T >

PucyHok 6. OnpedeneHue npu nomowu 'MC pacrnonoxeHusi 6eHmMoausnb3 8 CK8axxuHe
Figure 6. Specifying bentonite sleeve placing in the well with production well logging method

MbILLNIEHHON 6e30MacHOCTM Ha OMacHbIX NPOu3-
BOCTBEHHbIX OObEKTaX».

— OkcnepTHoe 3akntodeHne TOO «lasOunfuarHo-
ctmka» Ne GOD-VG/11/2012 ot 15/11/2012 ropa.

— MHHoBaumoHHbIM nateHT Ne 26618 01 01.11.2011 .,
BblAaHHbI KOMUTETOM MO npaBaM MHTENNEKTY-
anbHon cobctBeHHOCTU MuHucTepcTBa KOcTuumm
PK.

3a nepuog ¢ 2011 no 2013 r.r. Ha ropHogoOLIBat0-
wmx npeanpuatnsax HAK «KasAtomlMpom» no HoBow
MeToAMKe TMapou3oNAUMM  3aTpyOHOro MpoCTpaH-
ctBa AO «Bonkosreonorusy 061510 coopyeHo 6onee
1400 reoTeEXHONOINYECKNX CKBaXXWUH AN NOA3EMHOro
BbiLLEnayYMBaHnss NPOAYKTUBHOIO rOpM3oOHTa Ha ypa-
HOBbIX MecTopoxaeHusx KOxHoro KazaxcraHa.
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theannularspace underconstruction ofthe geotechnical
wells for underground leaching, including:

— Resolution of the State Committee for State
Control of Emergency Situations and Industrial
Safety, MES RK issued on the basis of the Law on
industrial safety of hazardous production facilities

— GasOQilDiagnostics LLP Expert finding No. GOD-
VG/11/2012 dated from 11/15/2012.

— Innovative patent No. 26618 dated from 11/01/2011
issued by the Committee on Intellectual Property
Rights of the RK Ministry of Justice.

During the period from 2011 to 2013 more than
1400 geotechnical wells were constructed at the
mining companies of NAC KazAtomProm to leach
productive horizon underground at South Kazakhstan
uranium deposits.
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A.K. Kasenov, B.V. Fedorov - Technology and
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3. LLA. Sergienko, A.F. Mosev, E.A. Bochko,
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5. Sanitary requirements for radiation safety -
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. Sanitary Rules No. 5 of November 1st, SPORO -97
. Environmental Code of the Republic of
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«KB-6» XLUC-OE KEHOI KBKXXUEKTETI 1,0%-0AH
XXOFAPbl KAPBOHATTbI K¥PAMbI BAP BITOKTAPAbI
UIr'EPYOIH MOCEJIEEPI XXOHE OJIAPAbI LUELWY XOJNAOAPDbI

30 xbingaH actam Tapuxka ne ContycTik xxaHe OHTYCTiK KapaMypblH KeH opblHAApbIHbIH 6yriHae 70%-
JaH acTtambl urepinreH. bapbiHwa eHiMAi ypaH KeHaepi awbinbin, Xbll 6TKEH CalbiH eHiMi asgay, Kypaeni
MOPONOrnANbIK ypaH LWOFbIpbiHA Me GrnokTapablH XXeHe KeHae opHanackaH kapboHaTtTtap kypambl 1,0%-
OaH >xofapbl 6GnokTapablH yneci aptbin kenegi. MyHaan 6noktapabl nanganaHyablH 63iHA4IK KUbIHObIKTapbl
XKETKINIKTi, Makanaga conapabl XXeHy >xongapbl ce3 6onmac.

YpaH eHAipeTiH YHFbIMaHbl NanganaHy ocbiHAam KacinopbiHAapAblH 6apiHAaeri cCUAKTbI eHIMAI epiTiHAaInep
OHAIPY KapKblHbIH >X8He LarmManaylbl epiTiHAIHI KeHai Kekknekke xibepyai kublHoaTaTbiH GipkaTap dak-
TopnapmMeH kabarttacbin xypeai. MyHaan dakropnapablH, 6ipi cy3ri MmaHblHAaFbl alnMak NeH copbin anaTbiH
YHFbIMa CY3riCiH XMMUANbIK KonbMaTaumsnay acepi gen atanagbl. XuMuUsAnblK KoribMatauus kesiHae anomu-
HUIA MEH TeMIp TY3bl KEHAI Kekknek 0oMbliHA XbIMMKbITKAH CalbiH eHiMAi epiTiHaiaeri pH kepceTkilli eckeHae
wereni ae, Kymaarbl KybICTblkTapabl 6iten tactanapl. KybicTapablH ThifblHAANYbl cangapblHaH epiTiHAiHi
cysriney TemeHgen, yHfbiMa ebutbl Kynabipangbl. Byn maceneHi wewy yuwiH gekonbmataumsaHbiH Typai
Tocingepi kongaHbinbiHaabl. ConapaaH KeH TapafaHbl YHFbIMaHbl KOHUeHTpaumscel 50-150 r/n TeH, KykipT
KbILKbINbI epiTiHgICIMEH Xnmuanblk eHaey 6onbin Tabbinagbl. Ocbl 84ic XMMUANbIK KonbmaTauna denrinepi
GankanfaH copbin anywsl YHFbiManapablH 6epiHae kongaHbinadaabl. ByFaH koca on 6apblHLWA Konannbl api
ap3aH afic caHanagbl.
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1 cypem: TYIIP xyteciHOeai yHfbiManapra XUMusinbiK ©HOey Xypai3emiH mypakmbl moparnmabiH cbi3backl MEH cypemi

Ananpga Toxipnbe kepceTkeHOeWn, yHFbiManapablH GoepiHae Gipgoen Oyn agic XeTKinikTi genTiHaen
y3aK yakbIT 6oMbl OH HaTuxe Gepe Bepmengi ekeH. XKep kabattapbl (apanblk cy ©TKi36eWTiH XbiHbICTap)
)KOHE XbIHbICTapAblH XMMUANbIK KypaMbl (KoFapbl kapboHaTThl) arpbliklia Kypaeni kanointackaH GipkaTap
YHFbIManapga 4acTypni XuMuanblk enaey ysak HaTuxe 6epmenai. PBP eHridy kesiHge KypambiHAafbl Kap-
OoHaTbl xofapbl GriokTapaa AaCTypni KYKIPT KblWKbINIbIMEH ©HAEYAIH, ASCTYPNi 84icTepi XMMUANbIK peakuns
cangapblHaH TUiMAINIriH »xoFranTagbl. Peakuus HaTUXeCiHOe KYKIPT KbILLKbINbl HEWTpanaaHbin, TyHOara Kanb-
LI )XeHe MarHunain, epiMenTiH cynbdaTtTapbl Wweredi (MarHuii MeH KanbLnin kapboHaTTapbl XKbIHbICTbIH, XXarn-
nbl KAPOOHATTLIFbIH Kypanapl).

CoHpan-ak, kongaHblCTarbl COpbIN anyllbl YHFbIManap caHbl XblfigaH XbiiFa ynfanraHga PBP napki
Oe YNFanTy KaeTTiri TyblHO4anabl xaHe Oyn KocbiMwa KapXbinaHablpyabl Tanan eteqi. OcbifaH GannaHbl-
ctbl «KB-6» XKLWC mamangapbl Kypaeni kafgangarbl XMMUAbIK KOfbMaTaunsa acepiMeH Kypecyre MyMKiHAIK
OepeTiH 4aCTypni eMec SAICTi i3aey XaHe KonaaHbICTarbl 94icTepai kapkbliHaaHAbIpy 6arbiTTapbliH Genrinegi.

MyHoan GarbiTTapablb, 6ipi AekonbTMMauunanaywbl epitinginepmeH PBP caHbl MeH canacbiH ynFanmTy
ywiH TYTMP xyneciHaeri copbin anyLwbl YHFbIManapfa epiTiHai xibepeTiH TopanTapabl 3epTTey xaHe fan-
biHaay 6ongbl (1 cypet). Topan KypbinbiMbliHAA €PITiHAI KypamblHa 6enrineHreH KoHUeHTpaumsiaarbl KyKipT
KbILLKbINbIH XiGepy kapacTblpblifaH.

TypakTbl XumuaAnblKk eHaey TopabblH namganaHy aBTOTEXHMKA >X8He ajaM pecypcTapblHa KeTeTiH
KOCbIMLUA LWbIfbIHAAPCBI3-aK eHAeynep caHblH KebenTyre >xaHe yHfFbiManapfa XibepineTtiH epiTiHainep
KenemiH egayip ynranTyra MyMKiHAIK 6epai.

[ekonbmartaHT Gepy kenemi Tek yHFbiIMaHblH kabbingay kabineTimeH >xaHe epiTiHAgi 6epy yaKblTbIMEH
FaHa wekTeneni. byn acipece, PBP yprisy kesiHae anpbiklla MaMineHi KaxeT eTeTiH yHFbimanapga PBP
XKyprisy KesiHae yrkeH MaHbl3fa ne.

TypakTbl TOpan KemerimeH aekonbmaTtaHT xibepetiH 6ip mesringeri PBP cabl xxeke TYTTP-ga Tek Topan
KyOblprapblIHbIH, ©TKI3riLWTiK KabineTiMeH FaHa wekTeneai xxeHe kemiHae 5-6 eHaeyai kypanabl.

AnepHoe obwecTBo KazaxctaHa

Ne 4 (32) 2013



Keneci Gip 6afbIT nnaBukTi Kpiwkbin (HF) epiTiHAiciH any ywiH ammoHun 6udTopua-dpropuabiH (BOA)
(NH,HF,) kongaHy »aHe OHbl AeKornbMaTaHT peTiHae konaaHy 6onbin Tabbinagp.
MnaBuKTi KbILWKbIN any ywiH BOA kongaHy MblHagam XMUMUANbIK peakuus apkblibl FaHa MyMKIH:

NH,HF, + 2 HCI = 2 HF + HCI + NH,CI

HF epiTiHAiciH a3ipriey yLUiH TeXHUKanbIK Ty34bl KbILLKbIN KaxeT. On aTkapblnaTtbiH XXyMbICTapAblH KayinTiniriH
apTTbipbin, PBP xypridyai keimbatTagbl. «KB-6» XKLWIC mamaHaapbl MUHepanabl KbilKbin Oy xaFganaa Tek
epITIHAIHIH, KbIWKbINAbINbIFBIH KaMTaMacbhl3 €Ty YLWiH faHa KaeT GonFaHablKTaH Ty3Abl KblWKbINAbl KYKipT
KbILLKbINbIMEH anmMacTbIpyabl YCbIHAbI.

MwuHepanabl KbILWKbIN anMacTbIpbifiFaH COH peakunsa MblHa Typre eHAi:

2 NH,HF, + 2 H,S0, = 4 HF + H,SO, + (NH,),SO,

Toxipnbenik eHaeynep >Xypridy YLiH xeHOeyapanblk LMKbl KbiCka aHe gactypni PBP-fra nkemgainiri
TeMeH, GapbiHWwa npobnemansik CopbIn anyLubl YHFbIManap Tangan anbiHabl.
BOA epiTiHOINepi XMMUANbIK OHAEYAIH XblMKbIMarbl KOHAbIPFbIapbiHAA 83ipreHin, yHfbiManapra XeTkisingi.
BOA-HbI yHFbIManapaa Kongady TMiMainiriHii angplH ana HaTwkenepi TemeHaeri Tabnuuaaa KenTipinrex:
¥HrbiMa XKyMbichbiHbiH BOA-meH eHOeyze OeliHei XoaHe KeliHei KYMbIC KapKbIHbI

BudTopua-dpTo-
pva aMMOHMAAI BudTopua-dTopma ammoHunai
= eHAeyre AeniHri eHAey AepekTepi
§_ %; é E § :EL opTalla gepekrep -
=1 = “ 5 s, | 52| 52 |2EE| §3 |&zg| 5
€= | 23| 25 |838| o5 |95%| %
=g [ O = ) 8: § o s ¥ 0 [
1 2-9-136 | 2-9-4/1 cop 4,5 21 23.08.13 | opta 24.08.13 6,3 62
2 2-9-33 2-9-3 cop 3,9 13 23.08.13 | opta 24.08.13 55
3 | 2-9-438 2-9-2 cop 4,2 12 28.08.13 | opta 01.09.13 6,1
4 | 950186 | 9-115-2 | cop 3,7 30 [280813| opra | 310813 | 61 | 96 |
5 2-9-55 2-91 cop 4,1 33 05.09.13 | opta 10.09.13 6,1
6 [ 95063 | 9115 | cop 4,2 9 [050013| opra | 09.09.13 | 54
7 2-9-46 2-9-2 cop 3.4 21 11.09.13 | opTa 12.09.13 6
8 2-9-11 2-9-4/1 cop 3,9 12 11.09.13 | xakchbl 12.09.13 6,1 62
9 | 29178 | 2-9-4/2 cop 3,1 30 17.09.13 | opta 18.09.13 6,2 79
10 | 930146 | 9-113-2 cop 4,5 8 18.09.13 | xakcbl 20.09.13 6,1 55
11 2-9-21 2-9-3 cop 3,7 11 17.09.13 | opta 21.09.13 6 63
12 | 2-9-25 2-9-3 cop 3,9 12 18.09.13 | opta 21.09.13 57
13 | 2-923a | 2-93 cop 3,6 9 | 20.09.13 | xakeel | 22.09.13 | 53
14 | 2-9-238 2-9-3 cop 3,5 23 20.09.13 | »xakchbl 22.09.13 53
15 | 2-9-20 2-9-3 cop 3,6 13 12.10.13 | xakcbl 14.10.13 53 53
16 | 2-9-30 2-9-3 cop 3,3 18 12.10.13 | xakcbl 14.10.13 6,2 37
Eckeptne: | TycneH 6enrinen6ereH MPL| yHFeiManap kasip kagaranayna
GenrineHren MPL], *yHrbiManap kasip kagaranaHbanabl, cebebi gactypni x/e xyprisinreH

Copbin anywbl YHFbiIManapabiH 4e0uTbIH KannbliHa KenTipy ywiH BOA konganyablH TMiMAainiri gepnikren
XXOfapbl, YHFbIManap Kasipri keage KanbinTbl XKyMbIC iCTeN TypFaHAbIKTAH OH HOTMXKEHIH KaHLLanbIKTbl y3aKka
co3blnaTblHAbIFbI 3ipre benricid. AngblH ana ecenteynep G6orbiHwa BPA epiTiHAICiMEH eHOenreHHEH KEeMiHri
YHFbIManapgblH keHgey apanblk uuknbl optawa 270% wamacbiHga 6onagbl, MyHbIH, ©3i aybl3 TONTbIPbIN
anTapnblKTam OH HOTUXe.

CoHpan-ak oH HaTwxenepain Tafbl Gipi yHfbiManapgblH, PBP-giH gocTtypni TypnepiH eneyiH ynfanty,
sFHN BOA-HbI Gip KOngaHFaHHAH KeRniH KYKIpT KblWKbIAbIMEH O8CTYPIi XUMUANbIK OHOEYAEH YHfbIManapablh
XeHgey apanblk Unknbl ynFasgbl. MyHbiH ©3i BOA kongaHyablH OH HOTUMXKECIHIH Y3aKTbIFbIH aHFapTKaH4au.

B®A kongaHy acipece, XeTy KMblH aygaHgapaa ete konansnbl. Cycbimanbl 6HiM KanTapfa canblHFaHabIKTaH
kapanambiM 94iCTEPMEH CakTay4a XXeHe TacbiMangayna ken KMblHAbIK TygblpMangbl.

CmenaH Tpembsikos,
Kb-6

NMPOBJIEMbl OCBOEHUA BITOKOB
C COOEPXXAHUEM KAPBEOHATOB
B PYOOHOCHOM NOPU3OHTE
BOJIEE 1,0% U NMYTU NX PELLEHUA
B TOO «PY-6».

Wctopusa mectopoxaeHuin CeepHbin 1 KOxHbIn Ka-
pamypyH HacuuTbiBaeT 6onee 30 net akcnnyaTauun m
Ha HaCTOSILLMIA MOMEHT 06paboTaHHOCTb MECTOPOXKAE-
Hus coctaensetr 6onee 70 %. Hanbonee npoayktue-
Hble 3anexu ypaHa YyXe BCKPbITbl U C KaXablM rogom
yBenm4ymMBaeTcsa fons 6riokoB ¢ MeHbLUEN NPOAYKTUBHO-
CTbto, Bonee CrioXXHON MopdOrornen 3anexen ypaHa un
6nokoB c cogepxaHne kapboHaToB pygoBMELLAOLLMX
nopoa 6onee 1,0 %. Skcnnyatauust Takux GNOKOB Co-
npshkeHa ¢ onpeaenéHHoro poaa TPyAHOCTSAMU O NPeo-
[ONEHNN KOTOPbIX N MOMAET peyb B HACTOSALLEN CTaTbE.

Skcnnyataumsi CKBaXKUH ans obblum ypaHa, Kak u Ha
BCEX NpeanpuATMaX nogobHoro npoduns, conpspkeHa ¢
pSiAOM (PaKTOpPOB 3aTPYAHAOLWMX TEMMbI 40ObIYM Npo-
OYKTUBHbIX PacTBOPOB W MOAAYM BblLENaYMBaOLLMX
pacTBOPOB B PyAOHOCHbIE rOpU30HTbl. OgHMM 13 TakuX
(haKTOpOB SABNHAETCA TaK HasblBaeMbl 3(PGEKT XUMU-
YeCcKoM KonbmaTtaumm NnpudnnsTPOBON 30HbI U UnbTpa
OTKa4YHOW CKBaXXMHbI. [1pnU XMMUYECKOW KoNbMaTauum
COMKn antoMUHNUS U Xernesa BbiNagatoT B 0CafoK npu
pocte pH nokasatens B NpoOAyKTMBHbLIX pacTBopax Mo
Mepe VX NPOABWXKEHUS MO PYAOHOCHOMY FOPU3OHTY U
3aKynopuvBaloT Nopbl B necke. 3akynopka rnop Brnever
3a cobon CHKEHWe unbTpauum pacTeopa 1 nageHue
aebuta ckBaxuHbl. Ona pelweHnss gaHHbIX npobrem
NPUMEHSIIOTCA pPas3nuyHble Cnocobbl AeKkonbMatauumn,
CaMbIM PacrnpOCTPaHEHHbIM U3 HUX ABNSETCA XMMUYe-
ckasi 06paboTka CKBaXKMH KPEMKMMM pacTBOpaMu Cep-
HOWM KUCMOThbl C KoHUeHTpauuen 50-150 r/n. LdaHHbin
cnocob NPUMEHSIETCA Ha BCEX OTKAYHbIX CKBaXKUHAX rae
NPOSIBNAIOTCS NPU3HAKM XMMUYECKOW KOonbMarauuu, K
TOMY e OH siBnsieTca Hanbonee yaobHbIM 1 AeLLeBbIM.

OpHako, Kak nokasbiBaeT OnbIT, HE Ha BCEX CKBa-
XWHaxX OaHHbIA cnocob nNposiBNAET AOCTaTOYHO MpOo-
JOMmKUTENbHbIE NonoXutenbHble addekTol. Ha page
CKBaXXMH C 0C0B0 CNOXHbIMW YCNoBMAMM (OPMUPOBa-
HMS nNnacta (MPOMEXYTOYHbIE BOAOYMOPbI) U XUMUYe-
CKMUM COCTaBOM nopos (MoBblLLeHHas kapboHaTHOCTb)
TpaanLUMOHHasa XMMmudeckas obpaboTtka He gaeT npo-
JormkutensHblx addektoB. Mpu BegeHun PBP Ha
Bnokax C BbICOKMM copepxaHuem kapboHaToB Tpa-
OWLMOHHbIE Crnocobbl CEPHOKUCIIOTHOM 00paboTku
TepsaT 3(PMEKTUBHOCTL B CNeaCcTBUE XUMUYECKON
peakuuun, B KOTOPOM CepHad KUCroTa HenTpanuayeT-
Csl M B 0CaJOK BblNadatT HepacTBOPUMbIE CynbgaThl
Kanbums n mMarHus, (kapboHaTbl MarHus 1 Kanbumsi
obycnaenueatoT obLLyto kaboHaTHOCTb Nopog,).

Takke, Npu exerogHoM YBEMWYEHUUN KONMU4YecTBa
3KCMNnyaTMpyeMblX OTKaYHbIX CKBaXXMH BO3HWKAET He-
obxoanmocTb yBenuueHus napka PBP, yto Tpebyet
OOMNoNHUTENBHOro hMHaHcupoBaHus. B cBs3u € BbI-
weykasaHHbiM, cneunanuctamm TOO «PY-6» 6binu
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PROBLEMS WITH EXPLORATION
OF MORE THAN 1% CARBONATE-
CONTAINING UNITS IN ORE-BEARING
HORIZONS AND THE WAY
OF THEIR SOLUTION AT RU-6 LLP

Severny and Yuzhny Karamurun deposits are being
in operation more than 30 years and currently they are
processed by more than 70 %. The most productive
uranium deposits have already been revealed and the
share of the units with less productivity, more complex
morphology of uranium deposits and units with the
carbonate content of the ore bearing rocks more than
1.0 % is increasing from year to year. The operation
of such units is associated with some difficulties. The
present paper addresses the ways to overcame these.

Operation of uranium wells, as well as all by similar
companies involves a number of factors slow down
the mining of pregnant solutions and supply of leach
solutions into the ore-bearing horizons. One of these
factors is the so-called effect of chemical clogging of
around-filtered zone and filter of the pumping well.
While chemical clogging salts of aluminum and iron
precipitate at a pH indicator in pregnant solutions as
they move though the ore horizon and bridge over
pores in the sand. This leads to reduction in solution
filtration and decline of a well. To solve these problems,
the various methods of declogging are used and the
most common of these is a chemical flow back with
strong sulfuric acid at a concentration of 50-150 g/I.
This method is applied to each pumped wells with
signs of chemical clogging besides it is the most
convenient and cheap.

Nevertheless experience has shown that the
method didn’t make a good long showing in all the
wells. Traditional chemical processing didn’t yield long-
term favourable results in the wells with very complex
subsurface considerations (permeability barriers) and
chemical rocks’ composition (high carbonate).

During repair and renewal operations of the block
with high carbonate content the traditional sulfuric acid
treatment loses its effectiveness as a consequence
of a chemical reaction in which the sulfuric acid is
neutralized and insoluble calcium and magnesium
sulfates precipitate (calcium and magnesium
carbonates cause common rock carbonate content).

Also with an annual increase in the number of
pumped wells operated it becomes necessary to
enhance a repair and renewal operation that requires
additional funding. In the premises RU-6 LLP experts
outline the ways to search innovative techniques
allowing grappling with chemical clogging in difficult
conditions and intensification of existing techniques.

One of these ways was the development and
manufacture of liquid production plant and its feeding
into the pumped wells in PSPA in order to strengthen
quantity and quality of repair and renewal operations
by declogging solution (Fig.1). The design of




0603Ha4yeHbl HanpaBneHus paboT no MOMCKY HeTpa-
AVLUMOHHBIX METOAMK, NO3BONALWMX 6BopoTbCsa € ah-
hEKTOM XMMMYECKOW KOnbMaTaumm B CIIOXHbIX YCIlO-
BUSIX U MHTEHCUPMKALUK CYLLECTBYIOLLMX METOOMK.

OaHVM 13 TakuMx HanpaereHun pabot 6bina paspa-
60oTKa 1 U3roToBNEHME y3na NPUroToBNEHUS 1 Noaayn
pacTBOpOB B OTKayHble CkBaXuHbl B cucteme TYTMPa
ONa yBenuyeHus KonvyecTsa 1 kadyectsa PBP gekonb-
MaTupylowummn pactesopamu (puc.1). B KoHCTpykummn
y3na npegycMoTpeHa rnogada B COCTaBe pacTBOPOB
CEPHOW KUCIOTbl 3a4aHHON KOHLEHTpauuun.

KMcnonb3oBaHve y3na crauMoHapHOW XUMUYECKOMN
00paboTkn no3sonuo 6e3 OONONHUTENbHbLIX 3aTpart
Ha aBTOTEXHWUKY N YenoBeYecKMe pecypchbl yBENNYNTD
KonmyecTBO 06paboOTOK U CyLLECTBEHHO YBENUYUTH
o6beM nogaBaeMbIX PAaCTBOPOB B CKBAXXMHbI.

O6beMm nogayn AekonbMaTtaHTa OrpaHN4YMBaeTCA
TONbKO NPUEMUCTOCTBIO CKBaXKUHbI U BpEMEHEM Nofa-
4yn pacTBopa, YTO OCOBEHHO BaXXHO Mpv NpoBeaeHnn
PBP Ha ckBaxunHax TpebytoLmx ocoboro nogxoga npu
BeaeHun PBP.

KonnyectBo ogHoBpemeHHbIx PBP ¢ nomoubto
CTauMOHapHbIX Y3MOB Nogayn gekonbmaTtaHTa B OT-
aenbHoM TYTIPe orpaHn4MBaeTca TOMbKO MPOMnyCcK-
HOW cnocoBHOCTbLI0 TPYOOoNPOBOAOB Y3na 1 cocTaBns-
€T He MeHee 5-6 06paboTok.

BTopbiM HanpaBneHvem SBASIETCA MCMNOSb30BaHMe
Bupropua-propua ammonus (B®A) (NH,HF ) ona no-
ny4YyeHus pacTBOpPOB NnasukoBow kucrotbl (HF) u nec-
Nnonb30BaHNA €€ B KayecTBe AeKoflbMaTaHTa.

lMpumeHeHne BOA ana nomny4yeHus nNaBMKOBOM
KMCNOTbl BO3MOXHO 3a CHET CrieayloLlen peakunm:

NH,HF, + 2 HCI = 2 HF + HCI + NH,CI

[ns npurotoBneHuns pacteopoB HF Heobxoamma Tex-
HMYecKas ConsiHas KUCMoTa, YTO CYLUECTBEHHO yBEnu-
YMBAET OMACHOCTb MPOBOAMMbLIX paboT UM CTOMMOCTb
npoeeneHns PBP. Crneunanuctamm TOO «PY-6» 6bino
NPeanoXeHO 3aMEHUTb COMSAHYI0 KUCIIOTY CEepHON Tak
Kak MUHeparbHasi KUCnoTa B JaHHOM crnyyae Heobxoau-
Ma TOonbKo AN obecneyeHnst KUCNOTHOCTM PacTBOPOB.

lMocne 3ameHbl MWHEparibHOW KMCMOTbl peakums
npuobpertaeT BUA:

2 NH,HF, + 2 H,SO, = 4 HF + H,SO, + (NH,),SO,

[na npoBeaeHnss akcnepuMMeHTanbHbiX 06paboTok
O6binn BbIOpaHbl Hanbonee NpobnemHble OTKavHble
CKBaXVHbl C KOPOTKMM MEXPEMOHTHbIM LIMKIOM W
cnabon nogatnMBOCTU K TpaanunoHHbIM PBP.

PactBopbl B®A npurotaBnNMBanncbL B eMKOCTU Me-
PEABMKHON YCTAHOBKN XMMmnyeckon obpaboTkm u 3a-
TeM LOCTaBNSANNCh K CKBaXKUHE.

OhpekTMBHOCTL NpUMeHeHna BOA anga BoccTaHOB-
neHns AebUTOB OTKAYHbIX CKBaXWH A4OCTATOMHO BbICO-
Kasi, TO4Has NPOAOIMPKUTENBHOCTb XX MONOXUTENBHOTO
adhdekTa Noka HEN3BECTHA, TaK Kak CKBaXXWHbI B AaH-
Hoe BpeMsi paboTatoT ctabunbHo. Mo npegsapuTenb-
HbIM [OaHHbIM YBENUYEHNE MEXPEMOHTHOIO LMKNa

production site is provided comprising sulfuric acid of
a predetermined concentration in solutions.

Using the down-the-hole treatment assembly
allowed increasing a number of treatments and the
volume of solution supplied into the well without extra
cost for motor-vehicles and human resources.

Jlurnusi nodaqu
deKonbMamupyowux
pacmeopos 8 CK8aXUHbI

(Solution feeding into the wells)

Puc. 1 Cxema u pomoepachusi cmayuoHapHo20 y3na rposede-
HUs xumudeckux obpabomok ckeaxuH 8 cucmeme TYIl1Pa.
Figure 1. Layout and picture of Down-the-hole treatment node in
Pregnant Solution Processing Assembly (PSPA).

Delivery volume of dekolmatant is limited only
with well injectivity and solution supply time which
is particularly important during repair and renewal
operations at the wells requiring a special approach
during such operations.

Number of concurrent repair and renewal operations
using stationary dekilmatant supply assemblies in a
single PSPA is limited only with pipeline capacity and
makes at least 5-6 treatments.

The second way is using of bifluoride-ammonium
fluoride (BAF) (NH,HF)) to produce solutions of
hydrofluoric acid (HF) and use it as dekolmatant.

BAF application for hydrofluoric acid is possible due
to the reaction:

NH,HF,+ 2 HCI = 2 HF + HCI + NH,CI

Technical hydrochloric acid is needed to prepare
HF solutions that increase risk of operations and cost
of repair and renewal significantly. The RU-6 LLP
experts have proposed to replace chlorhydric acid
with sulphuric acid as mineral acid in this case is only
necessary to ensure acidity of solutions.

After replacing the mineral acid, the reaction
becomes:

2 NH,HF, + 2 H,S0, = 4 HF + H,S0, + (NH,),SO,

The most problematic pumped wells with short
overhaul cycle and low susceptible to traditional repair
and renewal were selected for experimental treatments.

BAF solutions were produced in movable chemical
treatment assembly and then transported to the wells.

CKBaXKMH nocne obpabotok pacTesopamu BPA coctae-
ngaet B cpeaHeM okoro 270 %, 4To SBnsieTcs 4OBOJIb-
HO BHYLUMTENbHbLIM MONOXUTENBHLIM 3(PPEKTOM.
Takke OOHMM M3 MONOXMUTEMNbHbLIX 3dEKTOB OT-
MeYyaeTcsd yBenuyeHue pearmpoBaHUSA CKBaXKMHbI Ha
TpaguMunoHHble Buabl PBP, T.e. MEXPEMOHTHbIE LM-
KITbl CKBaXXMH OT TPAAMLMOHHBLIX XMMUYECKUX 06pabo-

Effectiveness of BAF application for the well rate
is high enough, the exact length of a positive effect
is still unknown, as wells currently operate stable.
According to preliminary data increase of interrepair
cycle after BAF treatment is about 270 % which is of
pretty impressive positive effect.

Also one of the positive effects observed is the

JHuHamuka pabombi ckeaxkuH 0o u riocrne obpabomku E®A (Well operation before and after BAF treatment)
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ey o oTK XOpOoLLOo
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Y Y oTK XOpOLUO
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TOK CEPHOM KUCIOTOWN YBENUYMBAIOTCA NOCMe pas3oBo-
ro npumeHeHnss BOA, yto rosoput 06 ewe GonbLuen
NPOOOIPKUTENBHOCTU  NONOXMUTENBbHBIX 9 dEKTOB
npumeHeHns BOA.

MpumeHeHne BOA ocobeHHO yno6HO B TpyAHOAOO-
CTYMNHbIX panoHax, T.K. CbIMy4ui NPOOYKT YNakoBaH B
MeLLKaX U MOXET XPaHUTbCH U TPaHCNOPTMPOBAaTbLCS
0BbIYHbIMK METO4AMM.

CmenaH Tpembsikos,
PY-6
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increase in response to the traditional repair of the
well that means interrepair cycle of the well from
traditional chemical treatments with sulfuric acid is
increased after a single BAF treatment indicating a
greater beneficial effect of BAF application.

BAF application is particularly useful in hard-to-
reach areas because bulk stock is packaged, stored
and transported conventionally.

Stepan Tretyakov,
RU-6
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