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KA3AK OANNACbIHOAFbI
BAJIAMA KYAT

KyH xenre kemekteceai

MemnekeT OaclbICbl XXapusifaraH «XXKacbiJs1» 3KOHOMUKA OaFbITbIHA COMKEC
KaszaTtomeHepkacin 2010 Xbinbl KOMNaHMA YWiH Mynge XaHa cana — KyH
3HepreTUKacbIMeH WyfbingaHa 6acragbl.

cbigaH GipHewe xbin OypblH KasakcTaH-
HbIH KyaT XymneciHe KyHOi «Kocy» HafbI3
kmangaH aymantbiH. 2009 xbinbl Bna-
anmmnp LLKoNbHUK yNTTbIK aTOM KoMMa-
HUACLIH Dackapyfa KenreHge-ak >kaHap-
ThiNaTblH 3HEpreTMkaHblH, bonallarbl Typasbl anta
OacTaraHaa kernwinik OyfaH cakTbIKNeH KaparaHabl.
CoHpa sHepreTukTep ae, busHecmeHaep Ae MyHbIH
TUIMCI3, TEXHUKanbIK TYpfFbldaH KypAeni eKeHiH an-
Tbin, OyfaH oHOaraH XblngapaaH KewiH opanamnblk
JereHaen cbiHan TaHbITKaH. Ananga «xacblingap»
MeH bIHTarepnep 6enceHai MeMnekeTTik cascaTTblH
xaHe Enbackl H. Hazap6aeBTbIH Xeke KongayblHbIH,
apKkacblHOa AacTypLUingep MeH Kyaikwinaepai bicbl-
pbin, COHbIMEH Bipre KofamabIK nikipai ae e3repTTi.
HoTmxene KasakcTaHoa »kacbll SHepreTukanblk
nobbu KanbinTacbin, Ocbl Macerneneri 6encenpi
KoFaMmAblK yCTaHbiMaap o3iprieHdi XoHe oTaHAablK
Oanama 3HepreTuKaHblH arnfalikbl eckKiHaoepi ae
nanga 6ona 6acrtaasbl.
— 2010 xbinFbl kKasanaa EnbacbiHbiH PpaHumsFa
»acaraH canapbl 6apbicbiHga KasakctaHgoa Kpew-
HUANI KYH 3HEepreTuKachlH Kypy XaHe AambITy Typa-

nbl Kazakhstan Photovoltaic (KazPV) xobacbkl 6oi-
bIHLLIA KericiMre Kon Kombindbl, - Aen aHrimenenai
«KasatomeHepkacin» ¥AK» AK Backapma Teparacsl
Brnagumup LWkonbHuk. — OHbI icke acblpyFa
KasakcTaHHbIH Xep KOMHayblHAafbl XOfFapbl cana-
nbl KBApLTbIH MO KOpbI Heriz 6onagb!. PpaHuy3abik
TapantaH XobaHbl 83ipney XeHe Xy3ere acbipy
ATOM 3HepreTukachbl >xaHe 6anam KyaT kesaepi
XKeHiHaeri koMmnccapmaTka, kasakCTaHablK afblHaH
KasaTomeHepkacinke Tancoipbingbl.

Con «ke3piH esiHOoe KasakCTaHHbIH ©3 AdalblH
biNbIMK 3epTTemMenepi 6onabl. 3aHHamManbIK TyFbIp-
Hama »acangbl, eH, 6acTbicbl LIKUKi3aT 6as3acbl —
KBapuTbIH Biperent keH opHbl CapbikengiH, 6apnaH-
faH Kopbl 1,7 MNIH TOHHara OaranaHfaH, coHaan-ak
pecypcTblk 6a3a — 30p KyH aneyerti 6ap.

KasakctaHga Kbicka mepsim iwiHae KKK gambItbin
KaHa KOMMAacTaH, KBapL, LUWKi3aTblHaH ©GacTan, KyH
3MNEMEHTTEPIHIH, >KOFapbl TEXHOMOMUANbIK eHiMaepiH
LWblFapyFa AeniHri caTblniac HTerpaumsnaHraH engipic
OPHbI Kypbindbl. >KobaHbIH, MaHbI3abl apTbIKLLbINbIFbI
foa ocbiHoa: Oykin  yoepic Oip  opTanblkka
OarbIHAbIPbINFAH XX8HEe ©HIM eHaipy YLWiH GapnblK

Hopce XETKINIKTi. ©nemae MyHbIH, YKcacbhl XOK, Oip
Xepgde wukisat bonca ga, eHaipicTik 6a3a Hemece Tex-
Honorus xok. bip »xepae nnacTvHa LbiFapFaHbIMEH,
WwmkizaTbl koK. Meicanbl, xoba 6GoMblHWa cepikTec
caHanatblH PpaHUMsIHbIH, ©3iHOe TacTaH naHenbre
aeviHri 6isgerinen Tisbek oK. byn eHaipicTik TisbekTe 4
eHaipiCcTik HbicaH 6ap: Anmartbl 06nbicbIHAaFbI YiuTebe
kanacbiHga «Kaz Silicon» MK» XKLLC kBapL, keH op-
HbIH urepin, anblHFaH KPEMHUW KyH canacblHa OeniH
TasapTbinagbl; ©OckeMeH kanacblHaarbl «Kazakhstan
Solar Silicon» XLWC pablH WukizaTTaH Kynmanap
asiprien, onapgbl OMnokTap MeH nnacTuHanapra
Geneni ge, KyH mogyniHAeri Herisri Kypamgac Kowm-
NOHEHT — (PoTOANEKTPNi YAWbIKTapab! LbiFapagbl;
AcTtaHa kanacbiHgarbl «Astana Solar» XXLWIC ochl
yALWbIKTapAaH KyH MogyrnbaepiH KypacTbipagbl. bapiH
peTiMeH basiHOambIK,

KBapuTtaH — KpeMHuin

KyH canacblHOarbl KpeMHU eHAipiCi — »ofapbl
TEXHOMOrnAnbIK cana.

— «XKofapbl TexHonorusa» OereH TEePMUHHIH ©3i
MUKPOSNEKTPOHAbl ©HEPKSCINTEH, KPEMHUUMI Tex-
HonormapgadH nampa OonfFaH, - Aen aHrimenenai
«Kaz Silicon» MK» XXWC 6ac gupektopbl [daHu-
enb CkakoB. — KyH anemeHTTepiH, KyH batapesna-
pbiH Tasanbifbl 99,9999% KypanTbiH KYH KPEMHWI-
nepiHeH faHa xacayfa 6onagbl. KasCunukoHga
anblHaTbIH METANNYPrusanblK KPEMHUNGIH Ta3anbifbl
98,99%, Typni KocnanapgaH TypatbiH kanfFaH 1-2%
apHaubl TazapTblinagpl.

— KacinopbiH kasipri 3amaHfbl xabgblKTapMmeH
XabgblKTanfaH, rasgapgbl TasanamTbiH XXyne nan-
nanaHyra 6GepinreH. XaHa ceptudmkatTanfaH
3epTxaHa kKocnanap MerLlepiH, onapablH, KypamblH
bakbinayra myMkiHaik 6epeqi. Mynga Giperen acnan-
Tap, Mbicanbl, 18 MUHYT iWiHaOe 3epTTey HOTMKECIH
KOPCETETIH CMNEKTPOMETP OpHaTbifFaH. OHAIPICTIH
Oapnblk caTbiCblHOA: TalapTyFa [AewiH, TasapTy
KesiHae aHe KopbITy GapbiCbiHOaFbl TYNKINIKTI Ta-
3apTyaaH KeniH CbiHamarnap anblHbIN OTbIpbinagbl.

KazPV »xobacblHblH »eTekwwici A3aT betekbaes-
TblH aWTyblHWA, OCbl LWWKKi3aT Gasacbl Gapnbik
TaObICTbIH Kenini 6onbin, enimi3ai »aHa TexHoso-
MMANbIK )X8HE MHHOBALUMSIIbIK OEHrenre LWbiFapMak.
KasCuvnukoH WbIH M8HiHAE OTaHOblK KPEMHUN
canacblHblH, 6asacbiHa avHanfaH. byn cana-
MeH arnemHiH, bapbiHwa ©acekere kabinerti 50
eniHiH, knyOblHAa HbIK CEeHIMMeH Kipyre Gonagbl.
OHbl anTnaranga, Oyn worbipga Hebapi ceris-ak
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memnekeT ©ap. OcblHblH ©3i-aKk 3ayblT Typanbl
MEeMINEKETTIK ayKbiMAarbl MHHOBaUUANbIK xxo0ba gen
anTca bonfaHpan.

Xorapfbl 6enic

Ywrebeneri 3aybiTTa KPEeMHWWA anblHbIN, Of
«KyH» canacblHa fJdeniH TasapTbinatbiH 6ornca,
©ckemenpgeri «Kazakhstan Solar Silicon» >XLLUC
AalblH WKKi3aTTaH KynWmanap »xacanelin, onap
ogjaH opi Onoktapra Onoktapfa, nnatvHanapra
Kecinegi ge, TynTiK Ty6iHAe OTOANEKTPNI YALWbIK-
Tap — KyH MOAZyniHiH Heri3ri kypamgac 6eniri anbl-
Hagbl. byn esi xobaHblH, GapbiHWa Kypaeni api
TexHonornanblk OybiHbl 6onbin Tabbinagbl. CoHbIH
e3iHfe 3aybITTbiH, OYKifT MHPaKypbIfbIMbIH XKacar,
FAMapaTTbl €H KaTaH cTaHgapTTapra CaNKecTeH-
aipy (engipic abconoTTiK Tasanblk MNeH Temne-
paTypanblk pexumMmai Tanan eTtegi) xxeHe eH 3ama-
Hayn >abablKTapMeH >kabgblKTayFa eki Xblngan
FaHa yakbIT KeTTi. KaszakCTaHHbIH LUbIFbICIHOAFbI
CyblK KNMMaTtTbl eckepcek, Oyn ga Hafbl3 Kusn-
FaXkambln epTeri CUSKThI.

byriHge 3aybITTblH  Y34IKCi3 XYMbIC iCTeYiH
Xofapbl caHatTarbl 400 mMamaH KaMmTamachbl3 eTin
kenegi. byn canaga ycTipT onnanTeiHgap 6onybl
Aa MyMKiH emec.

— MyHOafFbl OpHaTbilifaH nnacTuHanap MeH
YALWbIKTAp LWblFapaTblH Kasipri 3amaHfbl €H O03blK
XOFapbl TEXHOMOMMANLIK OHAIPIC Nanganbl Kbl3MeT
KOahpUMEHTIHIH XXOoFapbl AeHreniH cunatrtangbl, -
pen aHrimenengi «Kazakhstan Solar Silicon» >XLWC
6ac gupekTopbl Bacunui Jln. — XKbin caibiH 3aybIT
16,5 MnH poTO3NEKTPNi YALWbIKTAp WbiFapyfFa gan-
biH. Byn gereHiHia 60 meraBaTT SHEPINAMEH TEH,

Kazakhstan Solar Silicon eki TexHonorusnbik
TapMakTaH Typagbl: KpeMHWASI nnacTuHanap eHai-
piCi eHe CoNTO3ANEKTPNi nnacTtuHanap eHaipici.
Bbyn vHHOBUMANLIK eHAaipic caHanagbl, cebebi y-
MbIC GapbiCblHOA ayafa LWblFapbiiaTblH NAPHUKTI
rasgap 6apbliHLWA LWEKTENreH.

YwTtebeneri kombuHat neH ©ckeMeHaeri 3aybiT-
Ta KOnAaHblfbIN »KaTkaH WMHHOBAUMSAMNbIK LUELliM-
aep 6anama 3HepreTuka canacbiHga TblH, CepniH
Xacayra MyMKiHOik ©Oepepi. PpaHuusiHbIH ATOM
3HEPrnAChbl XoHe >XaHapTblnaTblH KyaT ke3gepi
XeHiHgeri kommuccapuatbiHbiH, 6ac okimrepi bep-
Hap BuWroHblH anTybliHWAa, Oyn TexHonorusnap-
abl  MeHrepy KasakcTaHnHblH angblHaH >XapKblH
MYMKiHAIKTEep awbin, bonawakrta ©acekere kabi-
netTi 6bonybiHa Kenin 6onagpl.

MakanaHbIH xanracbiH XypHanobiH XaHa
WhIKKaH HeMipiHOe OKbiHOap

Kpucmuna NModwueanosa,
«KazamomeHepkacin» ¥AK»
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AJIbTEPHATUBA,
POXOEHHAHA

B KASAXCTAHCKHUX
CTENAX

ConHue B nomMoLyb BeTpy

2010 rogy B COOTBETCTBMM C NPOBO3rna-
LeHHbIM KypcoM [MaBbl rocygapcrea Ha
«3erneHyr» 3KOHOMUKY KazaTtoMnpom 3a-
HANCA HOBbIM ANs cebsi HanpaBneHneM:
CONHEYHOWN AHEPreTUKON.
Ewle Heckonbko net Hasag «BnuTb» ConHue
B 9HeprocucteMmy KasaxcTaHa Kasanocb Hay4-
Hon dhaHTacTukon. B 2009 roay, korga Brnagnmup
LLIkoNbHUK BO3rNaBuSl  HaLMOHANbHYD aTOMHYIO
KOMMaHWIO 1 3aroBOpuUIT O NEepPCneKTUBHOCTM BO3-
0BHOBNSAEMOWN 3HEPreTUKM, 3TO ObINIO BOCNPUHATO C
OCTOPOXHOCTL. Toraa 1 OT SHEPreTUKoB, U OT Bn3-
Heca, MOXHO Ccribillana NpocTpaHHble O0BOAbLlI O
TOM, YTO 9TO HEpPEeHTaAbENbHO, TEXHUYECKN CNOXHO,
Jeckatb, JaBanTe NneT 4Yepe3 OecATb NOroBOPUM.
Ho «3eneHble» 1 3HTY3MacTbl NPU aKkTUBHO MPOBO-
OUMOW rocyqapCTBEHHOM NONUTUKE U NIMYHOW Nnoga-
aepxke lNpeangeHTta cTpaHbl HypcyntaHa Hasap-
©aeBa NOTECHUNN TPaANLIMOHANTUCTOB U CKENTUKOB,
a 3a0[HO NMOMEHSANN 0OLLEeCTBEHHOE MbllUNeHne. B
utore B KasaxcraHe CroXurnocb He MpoCTO 3ere-

ALTERNATIVE
BORN

IN KAZAKHSTAN
STEPPE

Sun assisting wind

n 2010, under the line proclaimed by the Head
of State to «green» economy, Kazatomprom
embarked upon a new direction for itself:
solar energy.

A few years ago, «introducing» Sun into
the Kazakhstan power system seemed like
science fiction. In 2009, when Vladimir Shkolnik
headed the National Atomic Company and started
speaking about the prospects of renewable
energy, this was accepted with caution. Then
one could hear voluminous arguments from both
power engineers, and the business that it was
not profitable, technically difficult, purporting
that let’'s talk in ten years. But «green» and
enthusiasts, under active government policies
and the personal support of the President
Nursultan Nazarbayev, pressed the traditiona-
lists and skeptics, and besides changed the
social thinking. As a result, not just green energy
lobby has been developed in Kazakhstan; an
active public position on this issue developed,
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Hoe aHepreTnyeckoe 1obbu, BoipaboTanach akTuB-
Hasi obLlecTBEHHas No3nUmMs No 3TOMY BOMPOCY, HO
1 Npobunucb nepeble POCTKN OTEYECTBEHHOW arb-
TepPHaTUBHOWN SHEPreTUKN.

— B okta6pe 2010 roga coctosncs Busut [Ma-

Bbl rocygapcrea Bo ®paHuumio, BO BpeMsi KOTO-
poro ObII0 NoAnMcaHO cornalleHve Mo MNPOoeKTy
Kazakhstan Photovoltaic (KazPV) — o cosgaHum u
pasBUTUM KPEMHUEBOW COSMMHEYHOW 3HEPreTukn B
KasaxcTtaHe, — pacckasblBaeT npeacenarens npas-
nenus HAK «Kasatomnpom» Briagumump LLIKONbHUKK.
— OcHoBoW Onia ero peanuaauunm ABMSETCS Hanu-
yne B Hegpax KasaxcTtaHa rpomagHbIX 3anacos
BblCOKO4YMCTOro kBapua. C cdpaHLy3CKON CTOPOHDI
paspaboTtka n peanu-
3aums npoekTta 6Gbina
nopyyeHa Komuccapu-
aTty No aTOMHOMW 3Hep-
reTuke W ansTepHa-
TMBHbIM ~ MCTOYHWUKaM
3Hepruu, ¢ KasaxcraH-
ckon ctopoHbl — HAK
«KasaTomnpomy».

K TomMy MOmMeHTy B
KasaxcTtaHe yxe 6binu
COBCTBEHHbIE Ha-
yYHble HapaboTku, B
nepByto ovepeab 3ana-

TEHTOBaHHbIN BnHapo-

Top bBonotoea, 6binn

npeanpuaTus, nbiTas-

lmecs HanaguTb Bbl-

nyck  mMetannypruye-

CKOro kpemHusd. bbina

chopmmpoBaHa 3ako-

HoAdaTtenbHasa nnartgopma, U rnaBHOE, UMENUCH:
cbipbeBass 06asa — yHukanbHoe CapblKonbCcKoe
MECTOPOXAEHME XUNbHOIO KBapua, pa3BefaHHble
3anacbl KOTOPOro oueHuBarTcs B 1,7 MAH. TOHH, a
Takke pecypcHas 6asa - OrpOMHbIN CONTHEYHbIN NO-
TeHunan.

B camble kopoTkune cpoku B KazaxctaHe He npoc-
TO cTanu passuBatbca BN, HO cosganu BepTu-
KanbHO MHTErpMpoBaHHOE NPOM3BOACTBO OT KBap-
LEeBOro Cbipbs OO BbIMyCKa BbICOKOTEXHOMOrMYec-
KOW MpOAyKUMWN COSHEeYHbIX anemMeHToB. W aTo
OYeHb BaXXHOe MpeuMyLLecTBO npoekTa: B Kasax-
CTaHe BeCb MpOLEeCcC HaxoauTCs NoA O4HUMM Hada-
noM, 1 Ans Npov3BOACTBA NPOAYKLUMM BCE UMeEET-
cs. B mupe Takoro 6onblue HeT, rae-To ecTb Cbipbe,
HO HET MPOM3BOACTBEHHON Ga3bl NN TEXHOSOIMNA.
[ne-To Npou3BOAAT NNACTUHBLI, HO HET Cbipbs. Ha-
npuMep, Aaxe y napTHeEpPOB MO NPOEKTY - BO PpaH-
UMM He CyLlecTByeT TakoW LEMOYKM, KaK 30ecChb:
OT KaMHs1 0O naHenwu. B 3Ton nNpou3BOACTBEHHOM

AnepHoe obwecTBo KazaxcraHa

but also the «brairds» of domestic alternative
energy broke through.

— In October 2010, the Head of state visited
France, where he signed an agreement for the
Kazakhstan Photovoltaic (KazPV) project — on
establishment and development of silicon solar
energy in Kazakhstan - the «<NAC «Kazatomprom»
Chairman Vladimir Shkolnik says. - The basis
for its implementation is available huge in-situ
reserves of high purity quartz in Kazakhstan.
The French side entrusted the development and
implementation of the project to the Commissariat
for Atomic Energy and Alternative Energy Sources,
the Kazakh side — to «NAC «Kazatompromy.

By that time, Kazakhstan already had its own
scientific  developments, primarily patented
Bolotov Windrotor, there were companies trying
to set up production of metallurgical grade silicon.
Legislative platform was shaped, and most
importantly, there were: raw material base - a
unique Sarykol deposit of gangue quartz, which
explored reserves were estimated at 1.7 million
tons, as well as the resource base - a huge solar
potential.

Within a very short time Kazakhstan not just
began to develop renewable energy sources
(RES), but also created a vertically integrated
production from quartz raw material to production
of advanced technology products of solar cells.
And this is a very important advantage of the
project: whole process in Kazakhstan is under one
onset, and everything is available for production of
outputs. There is no other such place in the world,
somewhere there is a raw material, but there are

¥102 (S€) €0 aN
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cBsA3Ke 4 NMpOM3BOLCTBEHHbLIX OObEKTA: KBapLEBOE
MECTOpPOXAEHNE M KOMOMHAT MO €ro O4nucTke OO
conHe4Horo kavectBa - TOO «MK «Kaz Silicon» B
YwTobe, 3aBog N0 MNPOM3BOACTBY CEPbIX MNACTUH U
dhoToBONbLTANYECKMX si4eeKk B YCTb-KameHoropcke,
N, HaKOHeL,, 3aBof MO COOPKE COMHEYHbIX MNaHenen
TOO «Astana Solar» B ActaHe. O6o Bcém Mo no-

pPAAOKY.
M3 kBapua — B KpeMHUM"

Mpon3BOACTBO KPEMHUS COMHEYHOTO KadecTBa —
cdrepa BbICOKOTEXHONOMMYHas.

— [Jaxe cam TepMWH «BbICOKME TEXHOMOrMM»
NOSIBUNCA M3 MWUKPOSNEKTPOHHOW MPOMBbILLSIEHHO-
CTW, U3 KPEMHUEBbBIX TEXHOMOMN, - pacckasbiBaeT
reHepanbHbin gnpektop TOO «MK «Kaz Silicon»
JaHunenb CkakoB. ConmHeYHble 3N1IeEMEHTbI, COMNMHEeY-
Hble GaTapen MOXHO MPOU3BOAUTbL U3 CONTHEYHOTO
KPEMHUS, YMCTOTa KOTOporo coctaensetr 99,9999.
MeTannyprmyecknin KpeMHUI, KOTOpbIA MonydaroT
Ha «KascunukoHe», umetT umctoty 98-99%, a
1-2% - 3TO pasnu4yHble NpuUmMecu, OT KOTOPbIX ero
HY>KHO OYUCTUTb.

Mpeonpustme oOCHaLWEHO COBPEMEHHbIM 060-
pyaoBaHWeM, BBedeHa B 9JKChryaTtauuio cuctema
Nno o4YncTke rasoB. KOHTponMpoBaTb ypoOBEHb Npu-
Mecen, MX COCTaB MO3BOSISET HoBasd cepTudu-
umpoBaHHasa nabopatopus. 34eCb YCTaHOBMEHDI
YHVKarbHble Npubopbl, B TOM YMChe CNeKTPOMETp,
Bblgarowmn pesynerat 3a 18 muHyT. OT60p Npob
NPOM3BOAMTCH Ha BCEX 3Tanax Mpou3BOACTBa: A0
parHMpOBaHUA, BO BPEMS €ro U Mnocrne OKOHYa-
TeNbHOW OYUCTKM MpPU CrmBe.

Kak oTmevyaer pykoBogutenb npoekta KazPV
Asat bertekbaeB, UMEHHO chbipbeBas Gasa ABns-
eTCs [MaBHbIM 3aroromM ycrnexa v BbIBOAWUT CTpa-
HY Ha HOBbIA TEXHOTOrMYECKNA U WHHOBALMOHHbIN
ypoBeHb. «Kaz Silicon», no cytn, asnsetca 6asoun
KpeMHueBon oTpacnu pecnybnukn. OTpacnu, c
KOTOpPOM MOXHO cmeno natu B kny6 50 Hanbonee
KOHKYPEHTHbIX CTpaH Mupa. N6o gaxke B 3TOM JOC-
TOMHOW KOropTe BCero ceMb CTpaH. YTo yXe ceroa-
HS1 MO3BOMSET rOBOPUTL O 3aBoAe Kak 06 MHHOBaUU-
OHHOM MpPOEKTe rocyaapCTBEHHOro mactaba.

Bbicokun nepegen

Ecnn Ha 3aBoge B YwTtobe ocyuwecTensercs
nony4YyeHne KpPeMHUs N ero O4MCTKa [0 «CONHeY-
Horo» kayectBa, To Ha 3aBoge TOO «Kazakhstan
Solar Silicon» B YcTb-KameHoropcke mM3 rotoBoro
Cblpbsi MPOU3BOAAT CAUTKKU, UX pacnun Ha 6rnoku n
NNacTuHbl, U, B KOHEYHOM UTOre, Nony4varT oTo-
ANeKTpuYeckne s4Yemkn — OCHOBHOM COCTaBAsIo-
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no production facilities or technologies. There
are plates produced somewhere, but no material
is available there. For example, even the project
partners - France has not such chain, like here:
from stone to panel. This production chain includes
4 production facilities: a quartz deposit and plant
refining quartz to solar grade — «MC «Kaz Silicon»
LLP in Ushtobe, gray plates and photovoltaic cells
plant in Ust-Kamenogorsk, and finally, solar panel
assembly plant «Astana Solar» LLP in Astana.
First things first.

From quartz - to silicon

Production of solar grade silicon is a high-tech
application.

— Even the term «high-tech» itself emerged
from the microelectronics industry, from silicon
technology - General Director of «MC «Kaz Silicon»
LLP Daniel Skakov tells. Solar cells, solar panels
can be produced from solar silicon purity of which
is 99.9999. The metallurgical silicon produced by
Kazsilicon has a purity of 98-99% and 1-2% different
impurities, from which it has to be cleaned.

The enterprise is equipped with advanced
equipment, has commissioned gas cleaning
system. New certified laboratory allows monitoring
of the level of impurities, their content. Here
there are unique instruments installed, including
spectrometers showing results in 18 minutes.
Sampling is carried out at all stages of production:
before refining, in the process and after the final
purification when pouring.

As the project manager KazPV Azat Betekbayev
noted, it is the raw material base that is main
formula for success and propels the country to
a new level of technology and innovation. «Kaz
Silicony, in fact, is the base of the silicon industry
of the country. Industry, which you can confidently
enter with to the club of 50 most competitive
countries in the world. Since even this dignified
cohort includes just seven countries. That even
today allows us to speak about the plant as an
innovative project of national importance.

High processing

Whereas the plant in Ushtobe extracts silicon
and refines it to solar grade, the factory of
«Kazakhstan Solar Silicon» LLP in Ust-Kame-
nogorsk produces ingots from finished raw material,
cuts them into blocks and plates, and, eventually,
obtains photovoltaic cell — the main components
of the solar module. This is the most complex and
producible element of the project. And full creation

LWMA KOMMOHEHT COMHEYHOro Mogyns. JTO Hawu-
bonee CnoXxHoe M TEXHONMOrMYHOE 3BEHO MpOeKTa.
lMpuyem NONMHOCTLIO co3gaTb BCHO MHAPACTPYKTY-
py 3aBofa, NOABECTU €ro NomeLleHus nog camble
CcTporve ctaHgapThbl (NPoOn3BOACTBO TpebyeT abco-
MIOTHOW YUCTOTbl U TEeMMNepaTypHbIX PEXMMOB) U
OCHacTUTb 3aBo4 Hawmboree coBpeMEHHbIM 060py-
JOBaHMeM ydanocb MeHee 4yem 3a gga roga! Yro,
cornacuTtecb, C YY4eTOM CYpOBbIX 3UM Ha BOCTOKe
KasaxcTtaH, npoCTo Ha rpaHn haHTaCTUKM.
CerogHsi 6ecnepebonHyto paboTy 3aBoga obec-
neymatot 6onee 400 cneunanucToB BbICLLEN Ka-
Teropun. B npodem, gunetaHToB B 3TOM OTpacsv
BPSA4, NI MOXXHO HanTW.
- 3gecb camoe coB-
pemeHHoe BbICOKO-
TEXHOMOIMYHOE  Mpo-
N3BOACTBO MNMACTUH U
A4eeK, xapakTepuayto-
LLIMXCS BbICOKMM YPOB-
HeM KoadhdpuumeHTa
Morfie3Horo AencTBus,
- pacckasblBaeT reHe-
panbHbIN OVpeKkTop
TOO «Kazakhstan So-
lar Silicon» Bacunui
Jin. ExerogHo 3aBog
rotToB  Npou3BOANUTb
16,5 munnmnoHa dorto-
SMNEKTPUYECKNX AYEeeK.
910 He MeHee 60 me-
raBaTT SHepruu.
«Kazakhstan Solar
Silicon» coctout U3
ABYX TEXHOMOMMYECKNX
NIVHWIA: NINHWM NMPOU3BOACTBA KPEMHUEBbIX NIIacTuH
1 NIMHUKM NPOoM3BOACTBa (POTOINEKTPUYECKMX Nnac-
TUH. [Mpon3BOACTBO ABNAETCA WMHHOBALMOHHbLIM,
MOCKOIbKY MO3BOSSIET CBECTU K MUHUMYMY BblGpO-
Cbl MAPHMKOBBIX ra3oB B aTMocdepy.
MHHOBaUWOHHbIE  pelleHus, KOTopble  Mpu-
MEHSIOTCA Ha YLWTOOMHCKOM KOMOWHATE U YCTb-
KaMeHOropCckoM 3aBofe, NO3BOMSAT OCYLLECTBUTb
NOOSIMHHBIA MPOPbLIB B ansTepHaTUBHOM 3HEpPreTu-
ke. [lo cnoBam reHepanbHOro agMmHucTpaTopa Ko-
Muccapuarta no atToMHOW 3Heprum u Bo3obHoBMnse-
MbIM UCTOYHUKaM aHeprm PpaHumm bepHapa buro,
OCBOEHME 3TUX TEXHOSOMMN OTKpbIBAET nepen Ka-
3axcTaHoM 6onbluMe NepcrnekTuBbl U MOXET CTaTb
3ar0roM KOHKypPeHTOCNOoCOBHOCTM B ByayLleMm.

lMpodomkeHue cmambu Yyumatme
8 criedyowem Homepe

KpucmuHa lNModwueanoea,
HAK «Kazamomnpom»

AnepHoe obwecTBo KasaxcraHa

of the entire infrastructure of the plant, matching
its premises to the strictest standards (production
requires absolute cleanliness and temperature
modes) and equipping the plant with the most
advanced equipment were achieved in less than
two years! You must admit that, subject to harsh
winters in eastern Kazakhstan, is just bordering on
fantasy.

Today over 400 highly qualified professionals
ensure smooth operation of the plant. Though, the
amateurs can hardly be found in this industry.

— Here is the advanced high-tech production of
wafers and cells characterized by high degree of
efficiency, - General Director of «Kazakhstan Solar

Silicon» LLP Vassilii Lee told. Annually the plant is
able to produce 16.5 million photovoltaic cells. That
is at least 60 megawatts of power.

«Kazakhstan Solar Silicon» consists of two pro-
duction lines: line of silicon wafers production and
photovoltaic wafer production line. Production is in-
novative as it enables to minimize the green-house
gas emissions. Innovative solutions used at Ushtobe
plant and Ust-Kamenogorsk plant allow a real break-
through in alternative energy. As per the general
administrator of the Commissariat for Atomic Energy
and Renewable Energy of France Bernard Bigot, the
development of these technologies enables great
prospects for Kazakhstan and may become the
guarantee of future competitiveness.

The continuation of the article read
in the next issue

Christina Podshivalova,
«NAC «Kazatomprom»
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ATOM 3HepreTUKacblHbIH Kayincisgiri

KAYINCI3AIrl

opaambim KasakctaH Pecnybnukacbl YNTTbIK

AAPONbIK OpTanbifbl FanbiMAapbiHbIH 6acTbl MiHAEeTTepiHiH 6ipi bonaTtbiH. ByFaH opTanblik
XeTeKuici, pnsnka-maremaTumka fFbinbiMaapbiHbiH AokTopbl, KP PTFA akapgemuri — OpnaH
BatbipbekoB GepreH cyx6artTa Ke3 XeTKisyre bonaabl.

BacTbl LOMMHaHTA
— aToOM 3HepreTuUKacbIHbIH Kayincisgiri

pnaH Magnetynbl, Tapuxka Gipwama kes
XYripTenik, cisgiH ©9KeHi3, enge TaHbl-
Man fanbim-cpmsnk Kasakctan Pecnybnu-
KacblHblH >XaHagaH KypbififaH Y¥nTTblK
AAPONbIK OpTanblfblHbIH, 6acLubiCbl 60bIN
TaranblHganfaH ke3gi — 20 Xbln GypbIHFb
kesni ecke Tycipenik. Con KubliH 90-wWbl XKblgap.
Ockepunepaik kKeTyiHeH keniH KypyatoB Kkamnacbl
XbINYCbI3, KapaxaTcbl3d, Oonawiakcbl3 Kangbl.
KapT kicinepgin antybiHwa HIMO «Jlyu» Mogonbck
OipikkeH acneguunsaCbIHbIH Bip XXapbiM MblH Mama-
Hbl ©3 XaHysinapbiMeH Bipre kakcbl ynecTi isgey

MakcaTblHOa YMPEHLWIKTi opblHA4ApblH TacTtan
KeTyre pAdambliHganbin, wabagaHgapblH KUHaN
oTblpatblH. MyHOanm KagamHblH cangapbl Xaun-
nbl onnayablH 63i KOPKbIHbIWTLI, cebebi HaTuxe-
CiHOe YW A4porblKk peakTop Kapaycbli3 kanap
eni. Apampapgbl  cabbipFa  KenTipy, onapfa
yMiT Gepy kaxeT 6ongbl. OnapablH KemeriMeH
Mapcka yLuy xocnaprnaHfaH S4ponblK pakeTanblk
KO3FanTkblLUTAp Kepekcida ©onbin kangbl... Kbl-
NbILWITaH COKa Xacay KublH 6ongbl ma?

— Wa, wmeHiH okem bBatbipbekoB [agnet
AHOMsHynbl KP ¥nTThiKk S4PONbIK OpTanbIfblHbIH,
HerisiH Kypabl XaHe OipiHwi 6acwbicbl 6ongbl.
Byn xanfa 1991 XbingblH Ka3aH anbiHAA eniMi3giH,
Mpe3ngeHTti HypcyntaH ©O6iWwynbiHbIH Tapuxu

wewimMmiHeH kewiH Cemen cblHaAK MONUIOHbIHbIH
Xabbinybl anTapnblktan cenTirin  Turisgi. CCIl
KaCiNOpbIHAAPbIHbLIH  FbINIbIMKW, ©HAIPICTIK XoHe
KagprblKk KenewleriH capantay makcaTbiHda Mem-
NeKeTTiK KOMUCCUA Kypblnabl, KOMUCCUSA MyLle-
nepidHiy, 6ipi — wMeHiH, akem. Ocbl Komuccus
XYMbICbIHbIH, HETi3ri KopbITbiHAbICBI — «Cemen
CblHaK MONUroHblH KeHecTik-pecnybnukanblk fbl-
NbIMK-3epTTey opTanbifblHa anHangblpyablH Heri3-
ri GafbiTTapbl» atTbl KyxkaT. Ocbl KyxaT enimisgid
¥NTTbIK A940pONblK OpTanblfblH KYpYAblH, >KapLubl-
cbl 6ongbl. KanaHbl KyTkapy cOn Ke3eHHiH Xa-
camnas, KoOHBepcusanblK KblameTiMeH Bip kaTapga
TypaTblH MaHbI3abl MacenenepiHiy4 bipiHe an-
Hangbl. KomMyHangblk LWapyLwbifbikka Kbl3MET
KepceTeTiH ackepu 6GeniMwenep kanaHbl KbIC
Me3riniHge TacTtan KeTKeHAIrNHeH Kana XXbliy-
cbi3 kangbl. byn ¥AO 6apnblk MHCTUTYTTapbl-
HblH ~ WHXEHEepniK-TEXHUKamNbIK  Kbl3METKeprepi
KYLUTEpPIHIH XXYMbINAbIPYbIH Tanan eTTi, onap Kana
KblameTTepimeH 6Gipre «kargangbl KyTkapgbly,
assfa GannaHbICTbl Xapbifbll  KETKEH  Xbliy
XyneciHe >XeHaey >KymbIiCTapblH Xyprisgi. Ka-
naHbl KyTKapy Con Ke3eHHiH 6acTbl XeTicTiri — aca
kublH xafganga CCI1 fblNbIMKU XXeHE TexHUKanblK
noTeHumMarnblH CakTan Karnyfa >XOHEe OHbIH Heri-
3iHge KP ¥NTTblK A4ponblK opTanblfbiH - KypyFa
cenTiriH Turisgi. KypbuiraH UHCTUTYTTap Kasip ae
©3 XXYMbICTapblH COTTi »xanfactelpyga. Con Xbif-
Aapbl bacTanfaH XeHe JamblTblFaH FbifibIMU Kbl3-
METTIH KenTereH ©OafbiTTapbl ©3eKTifirH >Xo-
FanTKaH XOK XaHe apbl kapan gamyfa 6eT angbl.
[an con kesenge KP ¥AO XanoHna ynbimaapsbl
MEH WHCTUTYTTapbiMEH bIHTbIMAKTaCTbIFbl Gac-
Tangbl. bBipiHWi  KoMMepuuanblK  KesiciM-apT-
Tapfa KON KOWMbIIAbl, CON  KeniciM-lapTTap
apkacbiHga ©6i3 ayblp anattap OoMbiHWa 63
apPThIKWbINbIFbIMbI3AbI CakTan kaHa Kowmmawn, ochbl
OarbIT 6oMbIHLWA anemMaik kecbaclublinap KatapbiHa
eHAaiK.

— MeH sapgponblk  du3nMka fFanbiMgapbiHaH
MblHagan nikip ectigim: erep KeHec OparbiHAa
OKbIC >Kafgannapgarbl peakTop KywniH, GenceHpi
arMakTblH, O6y3blnyblH KOCa anfaHga, 3epTTeynep-
MeH anHanbickaHga, YepHoObinb anatbl 6onmac
eni.

— Xarganm backawa. KCPO-ga xaHe anempae
MyHOan 3epTTeyrnep atoM 3SHepreTukacbl 6ac-
TanfaHHaH 6epi >xyprisinegi. YepHoObinb ana-
TbiHbIH cebenTepi — peakTop KOHCTPYKUMSCBIHbIH
TeXHUKanblK XeTiccigiktepi MeH agampblk hak-
Topnap (pernameHTTi ©Oy3y). [ereHmeH, 1979
XblnFbl amepukanblk Three Mile Island ASC 6on-
faH anaT XoHe oJdaH XeTi bl KeniH 6onfaH
UepHobbib ASC-fbl anat saponblk peaktopaa

AnepHoe obwecTBo KasaxcraHa

«ayblp» anar KesiHge XYpeTiH npouecctepai 3epT-
Teyae aca 6enceHAinikTiH TyyblHa CenTiriH Turiagi.
¥AO ranbimpgapbl anat nanga 6ony cebentepiH
emec, anar KesiHAe XYPETiH npoueccTepai 3epT-
TEeyMeH anHanbiCaTblHAbIFbIH aTan ©TKEH >XeH.
byn ocklHgam anatTbl npouecctepdi 6ackapyabl
YMpEHy >xaHe onapablH, cangapblH 6GapblHWa
asanTy yuWiH >xacanagbl. bisgiH, ocbl GafbiTTa
XKETICTiKTepre XeTKeHAirimia cescis.

— XXanoHablkTap HenikTeH cisgepai TaHaaabl?

— byfan KasakctaHHbiH KCPO-gaH kanfaH
AOPONbIK kKapygoaH 6ac TapTKaHObIFbl >XoHe Mo-
NUroHAbl XankavablFbl YIKEeH CenTiriH  Turisgi.
bipak, OipiHWIi Ke3ekTe >anoHablk MamaHgap-
Aabl 6i3niH 3epTTeynep HaTUXKENepi XaHe epekLue
MYMKIHAIKTEPIMi3  KbI3blKTbipAbl. Mbicansl, WP
peakTopbl ©3iHiH «YIIKeH» >XacblHa KapamacTaH,
ani KyHre gewiH anemperi 3epTTey peakTopnapsbl
ilWiHOe o3 knacbl OOMbIHLIA »KakcbICbl ©OonbIN
ecenteneni. MymkiH «macene KyHbl» ga 6enrini
ponb aTkapfaH wWbifap. bartbicTa ocbliHOoamn
Toxipnbenep Xypridy KyHbl keimbaT egi.

— Ocbl XbINgap iWwiHOe »>KanoHAblKk MamaH-
aapMeH bGipre >xysere acblpfaH >kobanapablH, €H
MaHbI3ablnapbiH atan eTCeHis.

— CoHfbl xublpma kb iwiHge «KP ¥AO»
PMK >xanoHablk yribiMgapmeH Gipre TexHukanbik
TypfblgaH Giperen GipHewe ynkeH xobaHbl icke
acbipgbl. EH anfawkpicel — COTELS xob6a-
cbl. Nupec xeHe Marubeni komnaHusnapbiHbIH
MamaHgapbimMeH 6Gipre ocbl xoba LweHbepiHae
XEHiN cynbl 3HepreTukanblk peakTopda «ayblp»
anat kesiHgoe OenceHai avmakTblH, OankybiMeH
KaTap kartap XXypeTiH npouecctepai 3epTTeyrnep
Xyprigingi. Texipubenep ocbl MakcaT YLWiH ap-
Haunbl xacanfaH AHIAPA crtedpinge xeHe UIMP
peakTopblHAa »kyprisingi. A3C ayblp anarThbl
bOackapy >xaHe OHblH canjapblH a3anTy MYMKiH-
[iriH panenpereH ete Oaranbl ManiMeT anblHAbI.
bisgiH 6ankbifaH 6enceHgi anmakTblH CymeH, Ge-
TOHMEH, MeTani KOHCTPYKUMsINapMeH apekeT-
Tecyi OoWblHWA anfaH HaTWXKenepiMia xanbl-
Kapanblk geHrenge movblHoangbl.

>KanoHusa ATom aHeprnsa 6onbiHLWA areHTTiriMeH
(JAEA) 6Gipre opbiHganfaH EAGLE »xobacbl ga
MaHbI3abl, Xoba kasipri Tanga »KanoHusga xaca-
NbIN XaTKaH HaTPUI XbiNy Tacbifbilwbl 6ap Xbln-
AaM HenTpoHAapAdarbl KOMMEPLUUANbIK peakTopbl
— ABC kayincisgiriHiH 6acTtbl MacenenepiH Lwe-
wyre OGafbiTTanfaH. >XobaHblH, 6acTbl HOTUXKECI
— anarT KesiHge 6ankbifaH oTbiH OeniriH 6enceHAi
aimakTaH TbiC Xepnepre OarbiTTanfaH (Gakpl-
naHaTblH) OpblH aybICTbIpy YLWiH OGenceHai
aMakTa apHaubl KOHCTpyKuuanapabl nangana-
HY MYMKIHAIrNH KepceTy. byn Kpu3nUCTIK KynaiH
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kanTanaHyblHaH cakTtangbl. AnblHFaH OGiperen
HaTwxenepaiH, apkacobiHga JAEA ekingepimeH
ocblHOaW 3epTTeyrnepai  KanfacTblpy >Xawunbl
KenicTik.

— MeHiH Keneci cypafbiM OCbl Xaunnbl 6onmak,.
YKanoHna agponblk SHepreTukacbl Kasip KublH
keseHge. «®Pykycumma-1» anatbiHaH KeWiH MblK-
Tbl fbiNbiMM canaHblH — KyHLWbIFbIC — eniHiH
MaKTaHbILWbIHbIH Tafablpbl wewinyge. MeHiHwe,
kypambiHoa KasakctaHparbl XanoHusi TeTeHlie
XoHe ekineTTi enuwici — M. Kamoxapa Mbip3a 6ap
eKineTTi generauuns xakbiHaa KypyaToB KanacbiHa
TEeK aToM canacblHOaFbl XUblpMa  XKbINAbIK
bIHTbIMaKTaACTbIKTbl  TOWNAyfa faHa KenmereH
weiFap. bonawak opTtak 3eptTeynep A4ponbik
kayincisgikneH, COHblH iWwiHge «®Pykycnma-1»
anaTblHbIH, cangapblH X0 MacenenepiH Lwey-
MeH GannaHbICTbl GonaTbiHObIFbIH ©ormkayFa 60-
nagsbl.

— WbIHbIHAAQ, ©6i3giH  20-XbINAblK  FbINbIMU-
TeXHUKanblK COTTi bIHTbIMAKTACTbIFbIMbI3 TEKKe
KeTkeH oK. bi3 Oipre ©GactaraH «ecki» >xoba-
napabl KanfacTblpy >Kanfbl KenicTik, COHbIMEH
kaTap >XanoHusira aa, KasakctaHfa ga mMaHbI3gbl
OipHewe >xaHa XyMbiCTbl 6actagblk. TOSHIBA
xaHe Marubeni kopnopauuanapeimeH CORMIT
XaHa xobackl weHOepiHOe 3epTTeynepai Xy-
3ere acblpy KeniciM-wapTblHa KOS KoWblngbl.
YKobaHblH, 6acTel MakcaTbl — KEHin Cynbl peak-
Top OenceHgi anmarbl GanKbiIMacblHbIH, peak-
TOp KaknaHblHblH GEeTOHAbIK HEerisiHe Xafbliybl
MYMKiH >XOfapbl TemnepaTtypanbl apTypni Kop-
FaHbIW MaTepuangapbiMeH 9peKeTTecy MpOoLeCiH
3eptTey. Kasipri Tanga Marubeni komnaHuga-
ceimeH bGipre «®ykycuma» (Fukusima) xobachl
OovbiHWA XaHa opTaK 3epTTeynepgi xocnap-
nay asiktanyga. 3eptteynep «dykycuma-1» ASC
peakTopsiapbIHbIH, benceHAi anMaKTapbIHbIH,
Katbin kanfaH ©OankbiTnanapbl YArinepiHiH ka-
CUeTTepiH MoAenbaeyre  xaHe  3epTTeyre
barbiTTanFaH. Conpgan-ak 6i3 3epTTeynepimisre
backa engepdi Oe KbI3blKTbipgblK. OCbl Kbifbl
0i3 @PpaHums ATOM 3Heprusicbl xeHe OGanama
3Heprus kesgepi komuccapunatbimeH (CEA) Gipre
«Canra» atTbl (Saiga) ynkeH xobaHbl 6acTagblk.
Byn xoba weHbepiHoe kobGanaHbin KaTkaH
ASTRID xaHa OyblH peakTopbiHbIH OGenceHgi
aMafbl  KOHCTPYKUMSCBLIH  CblHAy  Ke3sgenin
oTbIp. PpaHUMANbIKTApP aTOM 3HEPrUsiCbiH 6enbiT
nangananyaobld 6acka ga cananapbl 6oKblHLWA
bIHTbIMaKTACTbIKTbl YCbIHbIM OThLIP, atan anTcak,
XEeHin cynbl peakTopnap Kayincisgiri  mace-
nenepi GomblHWA. AN XEHinl Ccynbl peakTop-
nap onemae KongaHbinaTblH peakToprapdblh
80% kypanabl. KP ¥AO xaHa 6ybiH MYRRHA
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peakTopblH >acaymeH awHanbicaTblH Xanblka-
panblk KOHCOpUMYM MyLlleci Gonbin Tabbinagbl.
MYRRHA — ken dyHumoHangbl, Xblngam Hen-
TPOH 9HepreTuMKanblk CrnekTpni, CyOKpU3UCTIK
XoHe KPU3UCTIK pexumaepne XyMbIC icTen ana-
TblH, NPOTOHAbIK YAETKILW apKbIfbl iCke KOCblNaTbiH
peakTtop. KoHcopunym weHbepiHae 6i3 ocbl peak-
TOp Kayincisgirin Herisgey OoNbIHWA XyMbICTapra
Aa ayanTbIMbI3.

— benceHgi anmakTblH 0GankybiMeH, KaTtbin
kanFaH ©OankblTnaHbl anymeH GannaHbICThbI
«ayblp» anatTapgbl MOAENbAEY >KYMbICTapbl
kayinTi me?

— MyHgan >xymbiCTapdbl OpblHOAY VYLWiH pe-
aKTop iWiniKk >XymbicTapgbl XYpridy Kayincisgiri
HOpMaTUBTI TamanTapblH KaTaH ycTaHa OTbl-
pbin  Kypdeni Taxipubenik KoHAbIpFbiNap >XaHe
KypbinfFbinap xacanagbl. MyHbiH ©epi Taxipnbe
XKypridy kayinTiniriH 6apbiHWwa asanTy YLWiH Xa-
canagbl. Texipmnbe >xyprisy GapbicbiHaa 3epTTe-
neTiH npoueccTep HakTbl wWapTTapabl TeK Mo-
jenbaengi >xeHe HaKTbl OKuFanapgblH 3Hepre-
TUKanblk MaclwTabTapbliHaH anwak.

— FbinbiMu-3epTTey  peaktopnapbl  6avibl-
ThIiFaH ypaHda Xywmblc icTengi. Tapartnay
pexnmiHe cankec ADXA OanbiTy [OeHreniH
TOMEHAETY apkKblflbl  OCblHAAW  peakTopnap
OenceHpi anmarblH XKeTingipyai Tanan eTegi.
OcbifaH GannaHbiCcTbl  6i3giH  peakToprapgbiH
TeXHUKanblK KacueTTepi Hawapnamangbl ma?
Biperewnnirin xofanTein anmangbl ma?

— ADXA MyHganm TananTapbl >kofapbl Ganbl-
TbINFaH ypaHabl pyKcaTCcbl3 TapaTty MYMKIiHAIMH
asanTy KaxeTTinirimeH adbiktanagbl. CoHablKTaH
¥AO AKLI OHepretuka penapTtaMeHTi MeH Ap-
FOH YNTTbIK 3epTXaHacblHbIH, AeMeyiMeH ©3iHiH,
3epTTey peakTopnapblHblH, OTbIHbIHbIH 6anbITbl-
nyblH TeMeHgeTy OowmblHWa XobaHbl opblHAAyFa
KipicTi. Ocbl Xbinbl x00aHblH OGipiHWI Ke3eHi —
ecenTik-Teopusnblk Herisgey askrangbl. OCblH-
Oan  KOHBEPCUSHbl  peakTopdblH — TeXHUKarnblK
KacueTTepiH Halwapnartnam >XyprisydiH Teopusi-
NblK  MYMKiHZIr ganengeHreH coH, 6i3  ekiHwi
kesenai — P® TemeH OaibiTbifiFaH ypaHHaH ap-
Hambl XacanfaH Toaxipubenik OTblHFAa CblHaK
XKYpridygi xysere acblpyfa KipicTik. An GenceHgi
anMaKTbl TOMblFbIMEH TOMEH BanbITbIfNFaH OTbIHFa
Kewipy aunbl WewiMm OCblHOaW CblHaKTap CoaT-
Ti ©TKEHHeH KeWiH >XoeHe peakTopnapablH
TEXHUKanNbIK >XaHe Oiperen KacueTTepiHiH, cak-
Tanybl OonenjeHreHHeH KewiH faHa kabbinga-
Haabl.

— bi3 Tankbinan oTblpraH TakblpbIiNTaH Kill-
KeHe aybITKbicak Kanaun. Kasakctangblk MmaTe-
pranTtanywblnblk TOKAMAK >xannbl cypafbim 6ap.

OHbl xxacaygbl 6actaraH 6i3gin, MNMpesngeHTimis HypcyntaH Hasap-
fbaeB neH akagemuk Benuxos. biperen TexHukanblk cunattamana-
pbl 6ap epekwe annapat navga 6ongbl. MeHiH 6inyimwe Tamalua
TOM Kypbingbl XXOHE XXaKCbl KepceTKiwTepre ue nnasma anblHObl.
KoHAabIpfbiHbI TOMbIFBIMEH ICKE KOCYFa kaHgan kegepri 6ap?

— KP HopmatumBTi-TeXHUKanblK 6a3acblHblH, XETiNMereHgiriHe
OarnaHbICTbl TEXHUKambIK >KafblHaH Kypgeni ocbligan TOKAMAK
cekingi obbekTinepgi cany 6apbicbiHga Genrini KubiHAbIKTap 6ap.
Atan antcak, 6i3 OODKETTIK 3aHHaMa canacblHOA XOHE apXuTek-
Typa, Kana cany XoHe KypblfbiC Kbl3MeTTepi xaunnbl 3aHfFa 6an-
naHbICTbl Oenrini  Kapama-kanwbinblkTapFa Tan o6ongbik. Kasipri
TaH4a OCbl Macerenepi Wwewyae KenTereH XyMbiCTap atkapbliyna
XoHe ankblH HaTwxkenep 6ap. Ocbl MaHbI3gbl OOBLEKTI Kypbl-
NbICbIH  KapXbIaHabIpy Keneci Xbifbl  KannblHa kenegi  gen
yMiTTeHeMiH. Cebebi ypaHbl «bonawak aHeprusicbl» 6onbin Tabbl-
natbiH IKCIO-2017 awbinybl kapcaHnpiHga 6isre KTM nanganayra
Oepy eTe KaxeT, TepMoaaporiblK CMHTE3 — HGonallak SHEPIUACHIHbIH,
Oipi Fon.

— KypuatoB KanacblHAa YIrKeH KyaTTbl SHepreTukanblk peaktop
cany Xannbl KenTeH KyTKeH wewiMm kabbingaHabl. KasakctaHga
anfawkbl AQC cany HerizgemeciMmeH barnaHbICTbl Macenenepai we-
wyne ¥A0O mamaHgapblHbIH yreci kaHgan?

— bi3 KasakctaHHbIH 6acka MHCTUTYTTapbl MEH yWbiMAapbIMEH
Gipre, JAPC >XanoHusi KOMMNaHUACLIHbIH, 84icTeMenik AemMeyiMeH
KasakctaHga atoMm anekTpcTaHuusinapbl KypbIfbICbIH Herizgey
YWIiH TexHUKasrblK-9KOHOMUKanbIK 3epTTeynep xyprisgik. bisgin
3eptreynep HaTmxenepi AS3C cany OpHbIH aHblkTay OOWMbIH-
wa mekemeaparnblk JKYMbIC TOObl MEH MeMNekeTTiKk KoMuc-
CusHbl WblfapyFa Heriz 6ongbl. AQC kypbinbiCbl ywiH bankaw
KeniHiH, anmarbl — YnkeH endi MekeHi xaHe KypyaToB Kanachl
anMafblH KapacTblpy >Xaunbl wewiMm kabbingangbl. bonawak pe-
aKTOp TUNi — XeHin cynbl, kyatTbinbifbl — 1000 MBT geniH. OpbiH-
Obl TaHday >keHiHge coHfbl wewimai TOH Gepyi Tnic. Anraw ASC
KYPbIfbICbIHbIH, Gapnblk kKeseHaepiHoe — TOH panbiHgay MeH
OpblHAbl TaHdaygaH SHepreTukanblK icke Kkocyra geniH — ¥AO
Kbl3METKepnepiHi{ 6enceHai kaTbiCybl Ke3genin OTbipFaHObIfb
cescis. Kasipri tanga ¥AO — aToM 3HepreTukacblH [aMbITy-
Obl  FbITbIMU-TEXHUKAMbIK KaMTamacbl3 €Ty >XYMbICTapbIH OpPbIH-
Aan anatblH, ASC KypbinbiCbl GOMbIHLIA XYMbICTapfFa FfblfibIMU
aemey kepcete anartblH KasakctaHgarbl Xanfbl3 fbllbIMU-3EPTTEY
YWbIMBbI.

— Kana maHblHAa KyaTTbifbIfbl KOFapbl aTOM 3MEKTPCTaHUMNACHIH
cany aunbl wewimgi KypyatoB TypfbiHOAp Kanawm kabbingagbl?
BAK KasakctaHga Gip emMec eki cTaHuus, COHbIH iWiHOe TepTiH-
Wi OyblHObI XANOHMAMbIK pPeakTop, canblHagbl AereH Makananap
WbIKTbl. Ocbl Xannbl Ja anTa KETCEH;3.

— TypfbiHgap 6yn  wewimai  oHTannbl  kabbingagbl. An
Kasakctangarbl AOC KypbinbiCbl Xannbl YKIMET KaymnbICblH KYTY Ke-
pek. bip AGC canymeH KasakctaHga aToM 3HepreTukacbiH gambl-
Ty weKkTenvenTiHgiri avkelH. Enimisgeri 6onawak AJC 3Hepro-
ornoktappl mMeH AJC caHbl 3HepreTMkanblk KaKeTTiNnikTepmeH
aHblKTanartblH 6onaasbl.

Cepeeli bopucos,

KAK

AnepHoe obwecTBo KasaxcraHa

XPOHUKA
CHRONICLE

9 winge
TemeH GanbiTbinFaH ypaH (TBY) - xa-
HapMaWlbIH CbIHaKTaH eTKi3y

¥NTThIK A0ponblKk opTanbIKTeiH, (YAO)
6acuwbickl E.BaTbipGeKoBTLIH, CO3iHE Ka-
paraHga, KasakctaHgarbl 6apnblk 3epT-
Tey peakTopnapbiH >kofapbl GanbITbIN-
faH ypaH >aHapmaWnblHaH TBY-xaHap-
MamnblHa KeLwWipydiH anfawkbl Ke3eHi
2014 xblNbl  asikTanMak. ecenTik-
TeXHVKanblK 3epTTeyrnep MyHaan aybicy
TeopusnblK TypfbldaH o6geH MyMKiH
€eKeHpIrH kepceTin oTbip. KazakCcTaHHbIH
3epTTey peaktoprapblH  TBY-xaHap-
Manfa Kewlipy Typanbl WeLwiMm «MyHOan
CblHaKTapAblH TabbICTbl 6onaTbiHbI HAKTbI
OOnenaeHreciH oHe peakTopnapablH
TEXHUKanblK cunatel MeH oambeban
epekwenikTepi cakranapbiHa Keningik
GepinreciH» 6apbin kabblngaHagbl.

«KazaxcmaHckas npaeda»

9 uionsa
UcnbiTaHua HOY-tonnuea

Mo cnosam pykosogutensa HAL
O.batbipbekoBa, nepBbIt 3Tan MNpoek-
Ta nepeBoda Bcex UccrenoBaTenbCKuX
peakTtopoB KasaxctaHa c TonnuBa Ha
BblcokooboraleHHom ypaHe Ha HOY-
Tonnmeo Obin 3aBeplieH B 2014 ropy:
pacyeTHO-TexXHU4Yeckoe  obocHOoBaHMe
nokasano TEOPETUYECKYH) BO3MOXHOCTb
Takoro nepesofa. PelleHne o nepeBoge
uccrnepoBaTenbcknx peaktopoB Kaszax-
ctaHa Ha HOY-tonnmeo «ByaeT npuHATO
TOMNbKO Mocrne noaTBEpPXAeHUs ycneLu-
HOCTW TaKUX UCMbITAHUIA U rapaHTUN COX-
paHeHUs1 TEXHUYECKUX XapaKTePUCTUK
N YHUKanbHbIX OCOOEHHOCTEN peakTo-
poB».

«KasaxcmaHckas npaeda»

9 july
Testing Low-Enriched Uranium Fuel

Director General NNC RK Erlan Batyr-
bekov said that the first stage of
Kazakhstani research reactors’ conver-
sion from high-enriched uranium (HEU)
into low-enriched uranium (LEU) was
completed in 2014. Estimated feasibility
study proved theoretical potential of this
conversion. Emphasized that decision
regarding conversion of Kazakhstani
reactors into LEU fuel will be adopted
only after successful confirmation
of the tests and guarantees to keep
specifications and unique features of the
reactors.

«Kazakhstanskaya Pravda»
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BE30OMNACHOCTb
ATOMHOW
OHEPIETUKWU

€30MacHOCTb aTOMHOW 3HEepreTukn BcCer-
Ja Oblna ogHoOW U3 rnaBHbIX KOMMNETEeHLUn
yYeHbIX HaunoHaneHoro agepHoro LeHTpa
Pecny6nuku KasaxctaH. B aTom Hac y6ex-
AaeT VHTepBbl0, KOTOpOEe Jan ero pyko-
BOAMTENb, AOKTOP (PU3NKO-MATEMATUYECKMX HayK,
akagemuk PAEH PK 3pnaH batbip6ekoB.

aBHasa AOMMHaHTA
— 6e30MNacHOCTb aTOMHOM 3HEepPreTUKn

— OpnaH [lagnetoBud, coenaem HeOOomMbLUON
3KCKYypC B uUctoputo, orngaHemcs Ha 20 neTt Hasag,
Korga Ball OTeLl, M3BECTHbI B CTpaHe YYeHbll-
dM13KK, BO3rNaBu TOSMbKO YTO co3faHHbIM Hauu-
OHanbHbIN LeHTp Pecnybnuvku KasaxctaH. Bpewms
nmxoe — 90-e rogbl. [locne oTbe3ga BOEHHbIX rO-
pog KypuatoB ocTtancsa 6e3 tenna, 6e3 geHer, 6e3
nepcnekTnBbl. Kak MHe pacckasbiBanu CTapOXu-
nbl, NONTOPbLI ThiCAYN cneumnanucToB NogonbLCkomn
obbegeHHon akcnegnuumn HIMO «Jlyuy» co cBonmm
JgomMoyaguamu, cuasa Ha YyemogaHax, rotoBbl Obinv
copBaTbCa Kyda rnasa msagaT B MOMCKax nyud-
wen gonu. O nocneacTBUSIX Takoro Liara Oblno
Jake CTpallHO nogymaTb — 6e3 npucmoTpa MOrmm
ocTaTbCA TPU SAEPHbIX peakTopa. HyXHO Obiro
YCMOKOUTb Ntoden, BCenuTb B HUX Hagexay. Koro
WHTEpeCcOoBanu Torga siAepHble pakeTHble ABurate-
i, C NOMOLLbIO KOTOPbIX Mbl cOBMpanuck neTeTb
Ha Mapc... TpyaHo ObINO NepekoBbiBaTb MEYM Ha
opana?

— HewncteButensHo, mon otel batbipbekoB Mag-
net AHOUSHOBMY ObINT NEPBbLIM PYKOBOAUTENEM U
ocHoBaTenem HauunoHanbHOro S4epHOro LeHTpa
PK. 3TomMy B 3HaunTensHon Mepe cnocobcTBoBano
TO 06CTOATENBLCTBO, UTO B OKTs1I6pe 1991 roga, noc-
ne ncropudeckoro pewenuns peangeHTta cTpaHbl
HypcyntaHa A6uwesnya HasapbaeBa, Obin 3ak-
pbIT CeMmnanaTtMHCKWUI ucnbiTaternbHbIA NOAUIoH. C
Lenbto aHanmsa COCTOSIHUS Hay4yHOro, MpOn3BOACT-
BEHHOIr0 M KagpOBOro MOTeHuuana npegnpusaTun
CWUIMa 6bina cos3gaHa rocyqapCTBEHHAs KOMUCCHS,
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NUCLEAR
POWER
SAFETY

afety of nuclear power has always been

one of the main competences of scien-

tists of the National Nuclear Center

of the Republic of Kazakhstan. And it

is confirmed by the interview with the
director of the National Nuclear Center, Doctor
of Physics and Mathematics, Academician of
the Academy Natural Sciences of Kazakhstan
Erlan Batyrbekov.

The main dominant is nuclear power safety

— Erlan Gadletovich, let us go 20 years
back to the time when your father, a well-
known physicist in our country, headed the
newly created National Center of the Republic
of Kazakhstan. It was hard times of the 1990s.
When military units left the city, Kurchatov
was left without heat, money and prospects.
The old-timers told me that fifteen hundred
professionals from Podolsk expedition
«Luch» with their families were sitting on their
suitcases ready to go anywhere in search for
better life. It is frightening even to think about
the consequences of such a step as three
nuclear reactors could stay without servicing
staff. It was necessary to appease the people,
to give them hope. At that time nobody was
interested in nuclear rocket engines which we
were going to use to fly to Mars ... Was it hard
to beat swords into plowshares?

— You are right, my father Gadlet Andiyano-
vich Batyrbekov was the first director and
founder of the National Nuclear Center of
Kazakhstan. This was the result of the historic
decision of the President Nursultan Abishe-
vich Nazarbayev to close the Semipalatinsk
Test Site made in October 1991. In order
to analyze the state of scientific, industrial
and human potential of STS enterprises the
state commission was organized, and my
father was one of the members of that commis-

OOHWM 13 YNIEHOB KOTOPOW Obin MoK oTel,. [MaBHbIM
nTorom paboTbl 3TOM KOMUCCUKN CTan AOKYMEHT NoA
Ha3BaHneM «O6 OCHOBHbIX HanpaBneHusX npe-
obpasoBaHua CUlMa B Coto3HO-pecnyBrnnkaHCKumn
Hay4HO-MccrnegoBaTenbCKUn LEHTP». YTo M cTano
npeaBeCTHUKOM co3daHua HaumoHanbHoro spep-
HOro LeHTpa CTpaHbl.

Hapsay ¢ cosungaTtensHOn, KOHBEPCUOHHOW Oes-
TENbHOCTLIO OOHOW M3 BaXKHENLLMX 3agay Toro ne-
puvoaa ctano 6aHanbHoe cnaceHue ropoga. B anm-
Hee BpeMs ero OCTaBuIv BOEHHbIE NOApa3aeneHus,
obcnyXuBaroLme KOMMyHanbHoe X03sMcTBo, — ro-
poAa «BbiMep3any. 3To notTpebosano mobununsaumm
YCUINNIA NHXEHEPHO-TEXHNYECKNX PabOTHMKOB BCEX
uHcTuTyToB HALlA, KOTOpbIE BMECTE C FOPOACKAMU
cnyx6amu «cnacnu cuTtyaumo», npoeogsa becunc-
NEeHHble PEMOHTHbIE paboTbl HA pa3opBaHHbLIX MO-
pPO30M CUCTEMAX OTOMNSIEHUS.

CnaceHne ropoga cnocobcTBOBano rrnaBHOMY
OOCTUXXEHUIO TOro Nepuoaa — COXpaHeHUIo B Tsxe-
Nenwmnx yCnoBmaxX Hay4HOro N TEXHUYECKOTro NOTEH-
umana obiBliero CUIMa v co3gaHnio Ha ero ocHoBe
WMHCTUTYTOB HaunoHanbHoro sigepHoro ueHtpa PK.
W ata 3agava 6bina peweHa. Co3aaHHble MHCTUTY-
Thbl M MO CeN AeHb YCNELLHO npogorkatoT paboTaThb.
MHorve HanpaBneHnst Hay4YHoOW AeATEeNbHOCTU, Ha-
YyaTble 1 pa3BuUTble B T€ rodbl, 4O CUX NMOP COXpaHu-
N1 CBOK aKTyanbHOCTb W MOMAY4YMnM B HacTosLee
BpeMs AanbHewLee pasBuTme.

MmeHHO B Te BpemMeHa ObINo HanaxeHo coTpya-
HuyectBo HALL PK ¢ opraHusauusammn n nHCTUTY-
Tamm AnoHun. MIMeHHo Torga ObInn nognucaHbl
nepBble KOMMEpPYECKMe KOHTPaKTbI, Bnarogapsa Ko-
TOPbIM Mbl HE TONMbKO COXPaHWUMM CBOW MPUOPUTET
Mo TSHKENbIM aBapusiM, HO U BOLLSIN B YUCIO MUPO-
BbIX TMAEPOB B 3TOM HanpaBIieHUN.

— OT y4eHbIX-4epLUNKOB S Cribllan Takoe MHe-
Hue: ecnn 6bl B CoBetckom Coto3e Ha AOMKHOM
YPOBHE 3aHWManuCb MCcneaoBaHUMEM MOBEAEHMS
pPeakTopoB B 3KCTPEMarbHbIX YCNOBUSIX, BMSOTb 40
pas3pyLUeHNst aKTUBHOW 30HbI, YePHOObINIbCKON aBa-
pUn MOXHO BbIno Gkl n3bexarsb.

— OTO He coBceM Tak. Takue wuccnegoBaHust
B CCCP n B Mype npoBOgunmMcb ¢ MOMEHTa 3a-
pPOXOEHNST aTOMHOW 3HepreTukn. MpuymHbl YepHo-
ObINbCKOM aBapun — HanoXeHue TEXHUYECKUX He-
AO0CTaTKOB KOHCTPYKLWUWN peakTopa 1 YernoBeyecknx
dakTopoB (HapyweHue pernameHTta). Ho aBapumn
Ha amepukaHckon ASC Three Mile Island B 1979
rogy v YepHobbinbckon ASC cemblo rogamm nosxe

AnepHoe obwecTBo KasaxcraHa

sion. The main result of the work of that com-
mission was the document titled «On the Main
Directions in the Conversion of the STS into
a Research Center of the USSR-Republican
Subordination». It was the forerunner of the
NationalNuclear Centerofourcountry. The main
task of the organization was to carry out con-
version activities but it also had to fulfill the
other, even more important task — to save the
city from freezing. In the winter time it was left
by military units which served utilities — and
the city started «freezing». It was necessary
to mobilize technical workers from all NNC
institutions, who in cooperation with city
services «saved the situation», over and over
again repairing heating systems damaged by
frost.

The city was saved and it contributed to the
solution of the major problem of that period —
in the hardest conditions it helped to preserve
scientific and technical capacity of the former
STS and to create on its base the institutes
of the National Nuclear Center of Kazakhstan.
And this problem was also solved. The institutes
created at that time still work successfully.
Many of the research activities initiated and
developed in those years have not lost their
actuality and got a new impetus for further
development.

At that time a cooperation between the NNC
organizations and institutions in Japan was
established. First commercial contracts were
signed, and due to those contracts we not only
preserved our priority in severe accidents,
but also became one of the world leaders in
this field.

— From nuclear scientists | heard an opi-
nion that if the Soviet Union had thoroughly
studied the behavior of research reactors in
extreme conditions, including the destruction
of the core, the Chernobyl accident could have
been avoided.

— This is not quite true. Such studies have
been carried out in the USSR and in the world
since the appearance of nuclear energy.
The Chernobyl accident was a result of
superposition of technical shortcomings of the
reactor design and human factors (violation
of the rules). However, the US nuclear power
plant accident at Three Mile Island in 1979
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Bbl3Banu Pe3kui BCNIECK aKTUBHOCTU B U3YyYeHUU
NnpoLeccoB, COMPOBOXAAOLWMX «TSXKENyo» asa-
puo Ha S4epHOM peakTope. BaxHO OTMETUTb, YTO
ydyeHble HALla 3aHumatoTcs He wuccrnegoBaHuem
NPUYMH BO3HUKHOBEHUSI aBapun, a UccnenoBaHu-
€M MpoLEeCccoB, KOTOpble ee conpoBoxaatoT. U ge-
naetcd 310 Ans Toro, YTobbl HAYYUTLCS YNPaBnsaTb
TakumMu aBapuiHbIMK nNpoLeccamm 1 MUHUMU3NPO-
BaTb ux nocneacteud. I B aTom mbl, 6€3ycrioBHo,
npeycnenu.

— [No4emy sinoHLbI BbIGpanu UMEHHO Bac?

— OTOMY B 3HaQUYMTENBHOW CTEMEHM CNOCOBCTBO-
Ban oTka3 KasaxctaHa OT S4epHOro opyxus, OO-
ctaBweroca emy ot 6biBwero CCCP, n 3akpbiTve
nonuroHa. Ho B nepByto oyepenb AMNOHCKMX cneum-
anuCcToB MPUBMEKNN pe3ynbraTbhl HALWUX nccneno-
BaHWW N HALLX YHUKaSTbHbIE BO3MOXHOCTU. PeakTop
UI'P, Hanpumep, HECMOTPSA Ha CBOW «MOYTEHHbLINY
BO3pacT, A0 CUX MOP MPU3HAETCa Nyylmnm B CBO-
€M Kracce uccrnenoBaTteribCkuX peakTopoB B MUpE.
OnpepeneHHyo ponb B 3TOM Cbirpana, HaBepHOe,
N «ueHa Bonpocay. Begb nogobHble akcnepuMeH-
Tbl HA 3anage CTounM ropasgao SOpPoXe.

— HasoBuTe, noxanyncra, Hambonee 3Ha4Ynmble
NPOEKTbI, KOTOPbIE YAANoCh OCYLLECTBUTL BMECTE C
SANOHCKMMU KOMfierammn 3a 3T rogpbl.

— 3a npowepwee geaguatunetue B Pl «HAL
PK» coBMecCTHO C SAMNOHCKMMK C OpraHusaumsiMu
ObINI0 peann3oBaHO HECKONBbKO KPYMHbIX WU YHW-
KamnbHbIX C TEXHWYECKON TOYKN 3PEHMS NMPOEKTOB.
MepBbiM 661N Npoekt COTELS. B ero pamkax co-
BMECTHO CO cneuuanuctamum komnaHun Nupec u
Marubeni 6binM BbINOMHEHBI CNOXHble WCCeno-
BaHWsI NPOLECCOB, COMPOBOXAAIOLLNX «KTKENYHO»
aBaputo Ha NIErKOBOOHOM SHEPreTUYECKOM pPeakTo-
pe C nnaBneHnemM akTMBHOWM 30HbI. QKCNEPUMEHTThI
NPOBOAWIMNCHL Ha cneuunanbHo paspaboTaHHOM A5s
3TUX Lenen cteHae aHrapa u peaktope UIMP. beina
nonyyeHa ouveHb LEeHHas uHdopMauus, KotTopas
noaTBepaua BO3MOXHOCTb CMSArYeHUs nocneg-
CTBUI 1 ynpasneHna Tsxenon asapmen Ha ASC. K
YecTu MNorfydeHHble HamMKu pesynbraTthl N0 B3auMO-
OENCTBUIO pacniaBa akTUBHOM 30HbI peakTopa C
BOAOWN, BETOHOM M MeTanNMUYECKMMM KOHCTPYKLMU-
AMU NMONYYMnn LUIMPOKOE MeXOYyHapOAHOe Npu3Ha-
Hue.

He meHee BaXeH COBMECTHbIN C AreHTCTBOM MO
atomHou aHeprum AnoHun (JAEA) npoekt EAGLE,
KOTOPbIN Takke MOCBSLLEH PELUEHUN0 KoYeBbIX
npobnem 6esonacHoctn AIC, HO yxe ansa cosga-
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and the Chernobyl accident seven years later
caused a surge of activity in the study of
processes accompanying a «heavy» accident
at a nuclear reactor. It is important to note
that NNC scientists do not study the causes
of the accident, they study the processes that
accompany it. And this is done in order to
learn how to control emergency processes and
to minimize their effects. And undoubtedly we
succeeded in this area.

— Why did Japanese choose you and not
any other institute?

— The main factor was the renunciation of
Kazakhstan from nuclear weapons, inherited
from the former Soviet Union, and the closure
of the nuclear test site. However, the first thing
that attracted Japanese experts was the results
of our research and our unique capabilities.
IGR reactor, for example, in spite of its «not
young» age, is still recognized as the best in
its class of research reactors in the world. A
certain role was probably played by the «cost
of the problem». After all, similar experiments
in the West were much more expensive.

— Could you name the most important
projects that you managed to carry out in
cooperation with Japanese colleagues over
the past years?

— Over the past two decades several large
and unique from the technical point of view
projects have been fulfilled in the NNC in
cooperation with Japanese organizations. The
first project was COTELS. Within its framework,
together with specialists from companies
Nupec and Marubeni we performed complex
investigation of processes accompanying
«heavy» accidents on the light-water power
reactor with core melting. The experiments were
made on the hangar stand specially designed
for this purpose and IGR reactor. We obtained
very valuable information that confirmed a
possibility of mitigation of consequences and
control of severe accidents at nuclear power
plants. To the credit of our institutes, the
results on interaction of molten reactor core
with water, concrete and metal structures
gained wide international recognition.

— Not less important is the Project EAGLE,
a joint project with the Japan Agency for Atomic
Energy (JAEA), which is also focused on the

BaeMoro B HacTtosiLiee BpeMsi B ANOHMM KOMMep-
4YeCcKoro peaktopa Ha ObICTpbIX HEWTPOHAxX C Ha-
TpUeBbLIM TennoHocuTenem. [MaBHbIN pesynbraTt
npoekTa — 4EMOHCTpaLumMs BO3MOXHOCTU MCNOSMb30-
BaHWs cneumanbHbIX KOHCTPYKLUWIA B aKTUBHOW 30HE
peakTopa Ang HanpasneHHOro (KOHTPONMpyemMoro)
nepemMeLleHnsa YacTu pacnnaBneHHOro Tonsmea 3a
npegensl akTUBHOW 30HbI BO BpeMSI aBapun. JTO
Nno3BonuT n3bexarb NOBTOPHOW KpUTUYHOCTK. [lo-
nyYeHHble YHUKanbHenwme pesynsraTthl NO3BOMNU-
nn Ham goroBopuTbCd ¢ npeactasutenamu JAEA o
NPOAOIMKEHUN TaKNX UCCeS0BaHNN.

— Kak pa3 06 atom Mon cnefymoLimi BOMpoc.
AnoHckas aaepHas aHepreTvka nepexusBaer ceu-
yac Tsbkenble BpemeHa. Nocne aBapum Ha «Pyky-
cMMe-1» Ha KapTy MOCTaBfieHO CamoO CyLLeCTBO-
BaHME MOLLHOM HayKOEMKOW OTpacnu — ropaoctu
CTtpaHbl BOCcxoasuero conHua. MNMonarato, 4To npea-
cTaBuTeNbHas generawuus, B coctaBe KOTopown 6bin
UpesBblyarHbii 1 [MonHOMOYHLIM [locon AnoHum
B KasaxctaHe rocnoguH M.Kamoxapa, nocetuna
HegaBHO KypyaToB He TONbKO Ansi TOro, YTobbl OT-
METUTb LlaMMNaHCKMM ABaguaTurieTHee COTPYyOHU-
4ecTBO B aTOMHOM chepe. MOXHO NpeanonoXuThb,
4YTO [JanbHenwme COBMECTHblE UWCCNeaoBaHUA
TOoXe ByayT cBsidaHbl C sAepHON 6e30NacHOCTbIO, B
TOM 4Yucne paspelleHneM TpygHenuwen ans sAnoH-
ueB nNpobnemMbl NO NUKBMAALMN aBapum Ha «DyKy-
cume-1».

— [enctButensHo, 20-nNeTHAS MCTOpUS Halle-
ro YCMnEeLHOro Hay4YHO-TEXHUYECKOro B3auMoaemn-
CTBMS He npowna gapom. NomMumo Toro, 4YTo Mbl
JOroBOPUMNCH O NPOOOIPKEHUN YKe peari3yemMblX
HaMM «CTapbIX» NPOEKTOB, HAM yAanoch 3anycTuTb
pSA4 HOBbIX M O4E€Hb BaXKHbIX KakK AS151 AMOHCKOW CTO-
poHbl, Tak U ana KasaxcraHa pab6ot. C kopnopa-
umamm TOSHIBA 1 Marubeni nognucaH KOHTpakT
Ha peanusauuio uccrefoBaHUM B paMKax HOBOro
npoekta CORMIT. MaBHas 3agaya npoekTa — 3KC-
nepuMeHTanbHOe Wu3yyYeHwe npouecca B3auMO-
OencTBusa pacnnasa akTUBHOW 30HbI NIEFKOBOOHOMO
peakTopa C pasfiMyHbIMU BbICOKOTEMMNEPATYPHBLIMU
3alWNTHBIMKM MaTepuanamun, Kotopble MoryT 6biTb
HaHeceHbl Ha OETOHHOe OCHOBaHWE IOBYLUKN B
peakTope. B HacTosilee BpeMsi COBMECTHO C KOM-
naHven Marubeni 3aBepliaeTcs nraHUpoBaHUE
HOBbIX COBMECTHbIX WCCredoBaHWA MO MNPOEKTY
«®ykycuma» (Fukusima). WccnepgosaHnua OyayT
HanpaBneHbl Ha MOAENUPOBaHNE M nocneayoLlee
n3y4yeHne CBOWCTB 3acCTbIBLUMX (PparMeHTOB pac-

AnepHoe obwecTBo KasaxcraHa

solution of the key problems of NPP safety, but
is oriented on the commercial fast reactor with
sodium coolant created now in Japan. The
main result of the project is to demonstrate
the possibility of using special structures
in the reactor core for directed (controlled)
movement of the molten fuel outside the
reactor core during the accident. This will
enable us to avoid re-criticality. The unique
results obtained in the experiment allowed
us to come to an agreement with representa-
tives of the JAEA on continuation of such
research.

— ltis just what | was going to ask. Japanese
nuclear power industry is going through hard
times. After the accident on «Fukushima-1»
the very existence of a powerful knowledge-
based industry — the pride of Japan is at a
stake. | hope that the representative dele-
gation including the Extraordinary and Ple-
nipotentiary Ambassador of Japan to Ka-
zakhstan Mr. M.Kamohara recently visited
Kurchatov city not only to celebrate with
champagne twenty years of nuclear coope-
ration. It can be assumed that further
collaborative research will also be related to
nuclear safety, including the solution of a very
difficult problem for Japan — liquidation of the
accident at the «Fukushima-1».

— Indeed, the 20-year history of our suc-
cessful scientific and technical cooperation
was not in vain. We not only agreed to
continue the ongoing «old» projects, we
were also able to launch a number of new
projects very important both for Japan and
Kazakhstan. A contract on investigations in
the framework of the new project CORMIT
was signed with corporations TOSHIBA and
Marubeni. The main objective of the project
is an experimental study of the interaction
of the molten core of a light water reactor
with high-temperature protective materials
that can be deposited on the concrete base
of the trap in the reactor. Nowadays, the
planning stage of the new joint research project
Fukushima to be fulfilled in cooperation with
Marubeni Corporation is close to completion.
The investigations will focus on mode-
ling and subsequent study of the properties
of solidified fragments of molten core of
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nfaBa akTMBHOW 30Hbl peakTopoB AJC «dDykycu-
Ma-1».CTOUT OTMETUTb, YTO HaM ydanocb Takxe
3auHTepecoBaTb B CBOMX MCCNeaoBaHUSAX Opyrue
CTpaHbl. B Tekywem rogy Mbl NpucTynunu K pea-
nusauumn Gonblioro npoekta «Canray» (Saiga) ¢
KomuccapraTom no aToMHOW 9HEPrUn 1 ansTepHa-
TMBHbIM uctoyHukam (CEA) ®paHumn. MNepen Hamu
nocTtaeneHa 3agadya Nno UCMbITAHUIO KOHCTPYKLUUU
aKTVBHOW 30Hbl MPOEKTUPYEMOro peakTtopa HOBOIO
nokonenns ASTRID. ®paHuy3bl Npegnoxunm Ham
COTpYAHMYaTb U MO OPYrMM acrnektam MUPHOIo UC-
NoNnb30BaHNA aTOMHOW 3HEpPruu, B YaCTHOCTU MO
Bonpocam 6e30nacHOCTU NErkoBOAHbLIX PEAKTOPOB.
A ato 6onee 80% Bcex genctayowwmx ASC B mupe.
HAL, PK aBnsetca y4acTHUMKOM MeXOyHapoOHOro
KOHCOpuUMyMma, KOTopbln ByaeT 3aHMmaTbCcs co3fa-
Huem peaktopa 6yayuwiero nokorneHus MYRRHA
— MHOrOQYHKLMOHANbHOro, ¢ ObICTPbIM 3HEpreTu-
YECKMM CMEKTPOM HEWTPOHOB, cnocobHoro pabo-
TaTb Kak B MNOOKPUTUYECKOM, TaK U B KPUTUYECKOM
pexvmMax, 1 3anyckaemoro ¢ MOMOLLLbIO MPOTOHHOTO
yckopuTens. B pamkax KoHCcopLnyMa Mbl Takke OT-
BeYyaeM 3a paboTbl N0 060CHOBaHMIO 6E30MACHOCTM
3TOro peakTopa.

— OnacHsbl nin paboTbl, CBA3AHHbIE C MOLENNPO-
BaHWEM «TSHKENbIX» aBapun C NnraBneHMeM akTuB-
HOW 30HbI, MO M3BIIEYEHMIO 3aCThIBLLErO pacnniasa?

— [Ins BbINONHeHWs Takux paboT cosgaroTcs
CMNOXHble 3KCNepuMeHTarnbHble YCTPOUCTBa U yCTa-
HOBKM B CTPOrOM COOTBETCTBUN C HOPMAaTMBHbLIMM
TpeboBaHUAMN MO Ge30NacHOCTN NPOBEAEHUSA BHY-
TpupeakTopHbIx paboT. Bce aTo genaetca ans Toro,
YTO6bI MaKCUManbHO MUMHMMN3NPOBATL OMACHOCTb
nposefeHnsi. Takke HeobXxoAUMO MOMHWUTb, 4TO
npouecchl, U3yvyaemble Npu NPoOBEAEHUN IKCnepu-
MEHTOB, NULLb MOAENUPYIOT pearibHble YCNOBUSA U,
K cYacTbio, Aaneku oT 3HepreTnyeckux maclutabos
peanbHbIX COBbLITUNA.

— Hay4Ho-nccnegoBatenbckune peaktopbl pabo-
TalT Ha oboraleHHOM ypaHe. B cBA3n ¢ pexvmom
HepacnpocTpaHeHuss MAIATO o6sa3biBaeT moaep-
HU3NPOBATb aKTMBHYK 30HY TaKMX pPeakToOpoB C
NOHWXKXEeHNeM ypoBHs oboraleHuns. He yxyawarcs
NN B CBA3N C 3TUM TEXHUYECKME XapaKTEPUCTUKU
HaLIMX PeakTOpPOB, HE MOTEPSAOT fM OHM NPU STOM
CBOK YHUKaNbHOCTb?

— Takme TpeboBaHma MAIAT3 onpeaenstoT-
C HeobXO0OMMOCTbIO MWHUMM3MPOBATL BO3MOX-
HOCTb HECaHKLUMOHMPOBAHHOIO PacrnpoCTpaHeHns
BblCOKooboraweHHoro ypaHa. oatomy HALL npu

WWW.NUCLEAR.KZ

«Fukushima-1» reactors. It should be noted
that we also managed to arise interest to
our studies in other countries. This year we
have launched a big project «Saiga» with the
Atomic Energy and Alternative Energies Com-
mission (CEA) of France. We are facing the
task of testing the structures of the reactor
core of the projected reactor of new generation
ASTRID. France also offered us to cooperate
on the other aspects of the peaceful use
of nuclear energy, in particular, on safety of
light water reactors. And it is more than 80% of
all operating nuclear power plants in the world.
NNC RK is a member of the international
consortium that will develop a reactor of
future generation MYRRHA - a multifunc-
tional reactor with fast neutron energy
spectrum, capable of operating in both
subcritical and critical regimes, and started
by a proton accelerator. As part of the consor-
tium, we are also responsible for justi-
fication of the safety analysis of the reactor.

— Is it dangerous to carry out works related
to modeling of «heavy» accidents with core
melting and to extract solidified melt?

— To carry out such works complex
experimental devices and facilities in strict
compliance with the regulatory requirements
for safety of intrareactor works are created.
All this is done in order to minimize the
risk as much as possible. It is also neces-
sary to keep in mind that processes studied in
the experiments only simulate real conditions
and are, fortunately, far from the energy scales
of real events.

— Research reactors use enriched ura-
nium. Due to the non-proliferation regime the
IAEA requires to modernize the core of such
reactors by decreasing the level of enrich-
ment. Won’t it worsen technical characteris-
tics of our reactor, won’t they lose their uni-
queness in this case?

— Such IAEA requirements are caused by
the necessity to minimize the possibility of
unauthorized use of highly enriched uranium.
That is why NNC supported by the US Depart-
ment of Energy and Argonne National Labo-
ratory has started the project on reduc-
tion of fuel enrichment in its research reactors.
This year the first stage of the project —
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XPOHUKA

14 winge
XaHakopfaHaafbl KyH cTaHcachbl
OHgipicTik KyaTbl 418,6 KBT 6onatbiH
KasakcTaHgarbl anfallkbl KyH 3nekTp
cTaHcachbl XXaHakopfaH ayaaHbiHaa 6o
keTepgi. byn pette Tanceipbic GepyLui
— «CKB3-U» XLWC-bl, an xobanay-
Wbl — «ActaHa koHTypriapbl» XLIC-bI
bonabl. ©3 keseriHge AstanaSolar,
«KasatomeHgipic» ¥nTTblk ATOM KOM-
naHusicbl (YAK) cpotoanekTpnik mogynb-
Oep 3aybiTbiHbIH pecMu Jenpanbsl —
«HighTechprojectgroup» »LLIC-bl — 6ac
Mepgairep 6onfaHbIH ariTa KeTenik.
«KaszamomeHdipic» YAK

17 winge
ATOMAbIK 3HepreTuka
canacblHpafFbl cepiKTecTik

2014 xbingblH, 16 wingeciHae biw-
kekTe «OpTanblk Asus - KanoHusa» dua-
norbiHa KaTbICYLLIbI-MEMIEKETTEPIHIH,
CbIPTKbI iCTEP MUHUCTPREPIHIH, V XKnbIHbI
oTTi. An KasakctaH xeHe YKanoHWsHbIH
CbIpTKbl BeOOMCTBO GaclublnapbliHbIH,
KesgecyiHOe, TapanTap ekbkakTbl apin-
TECTIKTiH caH-cananbl >XongapblH Tan-
Kblnagbl. OpinTectep artanfaH guanor-
TbIH JKOFapbl AeHrerge AamyblHa Mya-
[eni €eKeHiH aWnTbiN, OHblH iWiHae
cayaa-3KoOHOMMKarnblK >XKeHe WHBECTU-
unsnblk 6anaHblicTapra 6aceiMablk 6ep-
ni. ByoaH cblpT atoM 3HepreTukachl
)XOHE CuUpeK kesdeceTiH MeTanngapapbl
eHaey canacblHOafbl OpIiNTecTiKTi api
Kapan gambITyablH MYMKIHAIr MOM eKeHi
Tinre TUeK eTingi.

Oilnews.kz

18 winge
YM3-pafrbl MeTannypr KyHi
«YM3-gaH anblHaTblH  CUpPEK Me-
Tanngap antbl aTtblpanta Tyrengen
cypaHbicTa. Cebebi, onapcbi3 a3ipri
anem, OyriHri TexHonmorusi  LWblHbIHA
keTepinmec eni. Onapgbl  Giperen
KYHObINbIFbI  yWiH  Garanangel. byn
TapanTtafbl 3aybITTblH 6acTbl XeTiCTiri,
MakTaHbllWbl — OCblHAy ©HAipic op-
HblHOA >XYMbIC ICTENTIH, ©3 KacibiHe
agan, 6inikTi, ©Gecacnan mamaHgap.
Onap 6inreH-TyMreHiH 3aybITka XaHa
opHanackaH »ac )XYMbICLUbINIApMeH
apaavibim Genicin oTeipagbl. Calbin Ken-
reHge, 3aybiTTa Xbingap 60Mbl KyMbIC
ictereH afa OyblH MeH ekwebacap iHi
OyblH, OMbIN 65 XbINAbIK MEPenTONbIH
TOWNAUTbIH  OHAIPIC OPHbIHLIH, Tapu-
XblH asyda», — geni «YM3» AK-HbIH
backapma Teparacbl HO.lLaxBopocToB
e3iHiH ynbiniktepre kapaTa anTKaH
KYTTbIKTay ce3iHae.
«YM3» AK
6acnaces KbIamemi

XPOHUKA CHRONICLE

14 vionsn
ConHe4yHas ctaHuuMA B XKaHakopraHe
MepBas B KasaxctaHe conHe4Has
ANEeKTPOCTaHUMSA NPOMbILLNIEHHOIO Mac-
wTaba mowHocTbio 418,6 KBT noctpo-
eHa B >KaHakopraHckoM paloHe. 3a-
kasunkom BbicTynuno TOO «CK3-Uy,
npoektupoBwnkom — TOO «KoHTypbI
CTONUUbI», a reHepanbHbIM NoapsiaYn-
kom — TOO «High Tech project group»
- othvumanbHbld gunep 3aesoga oTo-
anekTpuyecknx mopynen Astana Solar,
HAK «Kasatomnpomy.
HAK «Kazamomnpom»

17 virons
CoTpyAaHn4ecTBO
B cchepe aTOMHOWN 3HEpPreTUKn

16 nona 2014 roga B buwwkeke npo-
wno V CoselaHne MWHUCTPOB WHO-
CTPaHHbIX Aen cTpaH-yvyacTHuy [uanora
«UeHTpanbHas Asns — AnoHuna». Ha
BCTpeYe MUHUCTPOB WHOCTPaHHbIX Aen
PK n AnoHuu, rnaebl BHELWHENOnMTn4e-
CKUX BegoOMCTB 0OCyaunu akTyarnbHble
BOMPOCbI B3aUMOLENCTBUSI B [ABYCTO-
POHHEM M MHOFOCTOPOHHEM (hopmatax.
CobecegHuKM paccMoTpenu nepcnekTu-
Bbl MPOAOIHKEHMST AMarnora Ha BbICLUEM
YPOBHE, TOProBO-3KOHOMWYECKOTO U
WHBECTULMOHHOIO COTPYAHUYECTBa, 06-
neryeHust B3aMMHbIX MOE340K rpaxaaH.
Bbinn Takke oTMeYeHbl GrnaronpuaTHbIe
nepcneKkTUBbl AN AanbHENLWero passu-
TUS COTPYOHMYECTBa B cchepe aTOMHON
3HEpPreTukn 1 paspaboTkn peaKo3emenb-
HbIX METanmnos.

Oilnews.kz

18 uronsa
OeHb meTannypra Ha YM3
«Penkne metannbl, KOTopble Nony-
yatioT Ha YM3, wupoko BocTpeboBa-
Hbl BO BCEX KOHLUAX NnaHetbl, 6e3 Hux
Obinn Obl HEBO3MOXHbI OOCTUMXEHMS
COBPEMEHHON LMBUNU3aLUN, UX LLEHAT
3a MHOrMe yHuKanbHble kadectBa. Ho
rmaBHbIM [JOCTOSIHUEM 3aBoja Bcer-
na 6biny u ocTalTca nauM — macTe-
pa CBOero gena, noCBSATUBLLME XWU3Hb
TpygHOM U MOYeTHOW npodeccuu, ne-
pepatolime noboBb K HEN BCE HOBLIM
nokoneHuam 3aesog4daH. OHM 1 NUWyT
CerogHs HOBEWMLUYH UCTOPUID Hallero
npeanpuaTUs, KOTOopoe B 3TOM ropgy
roTOBUTCS BCTPETUTL CBOE 65-neTuey,
— OTMETW/ B CBOEM Mo3gpaBreHnn K
ynebuHuam [lpeacepatens [Npasne-
Hus AO «YM3» HO.lLlaxBopocToB.
lpecc-cnyx6a
AO «YM3»

14 july
Solar Station
is constructed in Zhanakorgan

Kazakhstani first industrial solar
power station having a capacity of
418,6 kW is constructed in Zhana-
korganskiy district. «SKZ-U» Itd is
a customer; «Kontury stolitsy» Itd is
a designer and «High Tech project
group» Itd, authorised dealer of the
Photovoltaic Modules Plant Astana
Solar of NAC «KazAtomProm» acted
as general constructor.

NAC «Kazatomprom»

17 july
Nuclear Power Cooperation

Foreign ministers from the five
Central Asian countries and Japan
held 5" Session «The Central Asia
plus Japan Dialogue» in Bishkek on
July 16, 2014. The foreign ministers
of Kazakhstan and Japan discussed
current issues of cooperation in
bilateral and multilateral formats.
Parties considered prospects for
continued high-level dialogue, trade,
economic and investment cooperation,
as well as ways to facilitate mutual
trips of citizens from both countries.
They also noted favorable outlooks
for further development of cooperation
in the field of nuclear energy and the
development of rare earth metals.

Oilnews.kz

18 july
Ulba Metallurgical Plant
celebrates The Day of Metallurgist
«Rare metals produced by UMP
are widely demanded in all parts of the
world, amenities are not possible without
them, they are valued for lots of unique
qualities. People, who are foremost
workers, who dedicated their lives
to difficult and honorable profession,
conveying their love to new generations
of factory workers, are key treasure
of our plant. They are writing today
the recent history of our plant which
this year is going to celebrate its 65"
anniversary»- said the chairman of the
board JSC «UMP», Yury Shakhvorostov
in his congratulatory message to Ulba
workers.
Press service
«UMP» JSC
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nogaepxke [lenaptameHta aHepretnkmn CLUA n Ap-
FOHHCKOW HaLMOHasnbHOW nabopaTopun NpUCTYNuI
K BbIMOMHEHMIO NPOEKTa NO CHUXKEHUIO oboralleHms
TOMMAMBa B CBOMX MUCCNeaoBaTeNbCKUX peakTopax.
B HblHeWwHeM rogy Obin 3aBepLleH nepBbii 3Tan
3TOr0 nNpoekTa — pacyeTHo-TeopeTuveckoe 060-
cHoBaHue. M nockonbKy Gbina nogTBepXKaeHa Te-
opeTudeckass BO3MOXHOCTb Takon KoHBepcun 6e3
YXYOLEHNST TEXHUYECKNX XapaKTEPUCTUK pPeakTo-
pPOB, Mbl NPUCTYNUNN K peanu3aunm BTOPOro arana
— MNoAroToBKE UCMbITAHUIA cneumanbHO CO3AaHHO-
ro B P® akcnepumeHTanbHOro TonnmBa Ha HWU3KO-
oboraleHHOM ypaHe. A OKOH4YaTeNbHOE pelueHne
no nepesogy BCEW aKTUBHOW 30HbI HA HWU3KOOBO-
rawieHHoe TonnuBo OyOeT MPUHATO TOMbKO Mocne
NoATBEPXKAEHUSA YCNELHOCTU TakKUX UCMbITaHWUIA U
rapaHTUA COXPaHEHUS TEXHUYECKUX XapaKTepu-
CTUK 1 YHUKanbHbIX OCOBGEHHOCTEN PEaKTOPOB.

— He mory He 3agaTb BONpOC, KOTOPbIN HECKOMb-
KO CTOUT B CTOPOHE OT 0bCyX4aemMon HaMu TEMbI.
Peuyb nget o kazaxctaHCKOM MaTepranoBeayeCckoMm
TOKAMAKe. Y NcTokoB ero co3gaHusa CTOSANM Hall
MpesngeHt HypcyntaH HasapbaeB u akagemuk
Benuxos. [Mlony4unca opurnHanbHbIM annapar ¢
YHUKANbHbIMN TEXHUYECKUMWN XapaKTepPUCTUKAMMU.
Hackonbko 4 3Hato, cam nucan o6 atom, Ha «by-
onuke» ccopmmnpoBanacb 3amedaresibHasg KOMaH-
4a, nonyyeHa nnasmMa ¢ XopoLUMMM NoKa3aTensiMun.
Uto meluaeT ycTaHoBke 3apaboTaTb Ha MOSMHYH
MOLLHOCTb?

— K coxaneHuto, no npnymMHe HecoBepLUEHCTBA
HopMaTuBHO-NpasoBoK 6a3bl B PK npu ctpoutens-
CTBE TaKMX TEXHWYECKN CIOXKHbIX OOBLEKTOB, Kak
TOKAMAK, BO3HMKaOT onpeaeneHHbIe CIIOXHOCTU.
Mbl, B 4aCTHOCTU, CTONKHYSIUCb C onpeaeneHHbIMM
pasHornacusmMum B copepe GHOOKETHOIO 3akoHOAa-
TenbCTBa U 3aKoHa 00 apXUTEKTYPHON, rpagoCcTpo-
WUTENbHOW N CTPOUTErNbHOW AeaTenbHocTU. B Ha-
cTosiLee Bpems npoBegeHa Gonbliaa pabota no
peLleHnto AaHHbIX Npobnem 1 AOCTUTHYTLI onpeae-
neHHble pesynbraTtbl. O4eHb HageChb, YTO MHaH-
CUpPOBaHME CTPOMTENBCTBA 3TOr0 BaXXHOrO 00beKTa
B cnegytowem rogy 6yaetr BocctaHoBneHo. [lo-
CKOMNbKY K oTKpbITM0 SKCI10O-2017, eBns KOTOpou
«OHeprus bygyliero», Ham nNPocTo Heobxoanmo
komnnekc KTM cpoaTb B aKcnnyaTtauumio, Begb Tep-
MOSIAEPHbIN CUHTE3 U eCTb aHeprus dyayuiero!

— HakoHeL-TO NpUHATO AONroXXaaHHOe peLLeHne o
cTpouTenbcTBe B KypyaToBe aHepretuyeckoro pe-
akTopa 6onbLuon MolHocTh. KakoBa ponb cneuu-
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theoretical substantiation — will be comp-
leted. And as the theoretical possibility of such
a conversion without worsening of technical
characteristics of reactors is confirmed, we
will start realization of the second phase -
preparation of tests with experimental fuel
with low enriched uranium specially deve-
loped in the Russian Federation. A final
decision on the transfer of the entire core
to low-enriched fuel will be taken only after
the success of such tests and guarantees of
preservation of technical characteristics and
unique properties of our reactors.

— | can’t but ask you a question that stands
apart from the theme of our discussion. The
question is about Kazakhstan material testing
reactor TOKAMAK. Its creation was initiated
by our President Nursultan Nazarbayev and
Academician Velikhov. An original facility with
unique technical characteristics was created.
As far as | know, | myself wrote about it, a
good «doughnut» team was formed and a
plasma with good technical characteristics
was produced. What hinders the facility to
start operation at full capacity?

— Unfortunately, because of imperfections
of the legal framework in the Republic of
Kazakhstan some difficulties arise in the
construction of such complex objects as
TOKAMAK. We, in particular, are faced with
some contradictions in budget legislation and
the law on architecture, urban planning and
construction activities. So far much has been
done to solve these problems and certain
results have been achieved. | really hope
that next year funding of the construction of
this important facility will be reopened. To the
opening of EXPO 2017, the motto of which is
«Energy of the Future», we just need to put the
KTM complex into operation, because fusion is
the energy of the future!

— At last, a long-awaited decision on
the construction of a high-power reactor in
Kurchatov was taken. What is the role of NNC
experts in working out the issues related to the
construction of the first nuclear power plant in
Kazakhstan?

— First of all, NNC in cooperation with
other institutions and organizations of
Kazakhstan with the methodological support

anuctoB HALL B npopaboTke BONPOCOB, CBA3AHHbIX
c obocHoBaHMeM cTpouTenbctBa B KasaxcTaHe
nepsbix ASC?

— lMNpexage Bcero HamMm COBMECTHO C Opyrumu
WHCTUTYTaMu 1 opraHusaumamu KasaxcrtaHa, a Tak-
Xe Npu MeToaororm4eckon nogaep)xke co CTopo-
Hbl sinoHckon komnaHun JAPC Obinn BbIMNOMHEHBI
npenBapuTenbHble  TEXHUKO-9KOHOMWUYECKME WUC-
cnegoBaHns B 060CHOBaHME CTPOUTENbLCTBA aTOM-
HbIX 3NIEKTpoCcTaHumn B KaszaxcrtaHe.

PesynbTaThl HallMX MCCAedoOBaHUM MOCHYXWUMN
OCHOBOW ANS BbIBOAOB MEXBEAOMCTBEHHOW pabo-
Yyen rpynnbl U NPaBUTENBCTBEHHOMW KOMMUCCUU MO
onpeaeneHuto Mect ctpoutenbctea AJC. Bbbino
NPUHATO peLleHne paccMmaTpuBaTh Ans CTPOUTENb-
ctBa ASC paioH o3epa banxaw — nocenok YnbkeH
n panoH KypudatoBa. Tun 6yayuiero peaktopa —
nerkoBoAHbIn, MoLHocTbio Ao 1 000 MBT. OkoH4a-
TenbHoe pelueHne No BbIOOPY MNOWAnKM OOMKHO
natb T30.

BesycrnoBHO, npegnonaraeTcd camoe akTUBHOE
yyactune cotpygHukoB HALLa Ha Bcex aTanax cTpo-
utenoctea nepso AOC — ot paspabotkn TOO u
BblGOpa nrowiaakm go aHepreTMyeckoro nycka. Ha
cerogHs uMMeHHo HALL aBnaetca eguMHCTBEHHOM
Hay4HO-MccregoBaTenbCKOM opraHusauuen B Ka-
3axcTaHe, CNOCOOHOW BLINMOMHUTL BECb KOMIIIEKC
paboT No Hay4YyHO-TEXHWYECKOMY obecneyeHuto
pasBUTUS aTOMHOM SHEPreETMKM B HaLLEW CTpaHe, a
Takke Hay4YHOMY COMPOBOXAEHMIO BCEX paboT no
ctpoutenbctey ASC.

— Kak HaceneHue KypuaToBa npopearnpoBano
Ha pelleHne O CTPOUTENbCTBE aTOMHOW CTaHLUK
©onbLIon MowHOCTM BOGnn3n ropoaa? KcraTtu, BHe-
CUTE SICHOCTb, B HekoTopbix CMIW nosiBunmch coob-
LeHnsa o cTpouTenbcTBe B KaszaxctaHe He ogHOW,
a ABYX CTaHUMI. B TOM uncne SsnoHCKoro peaktopa
YETBEPTOro NOKOSEeHUS.

— Ha mown B3rnsag, nonoxurenbHo. YTo Kacaert-
cs1 ACHOCTM no coopyxeHuto ASC B KazaxcTaHe, To
HeobXxoOuMMO OOXOaTbCs NOcTaHoBNeHus [lpaBu-
TenbCTBa Mo 3TOMY BOMPOCY. SICHO, YTO CTPOUTESb-
ctBoMm ogHon ASC pasBUTME aTOMHOW SHEPrETUKN
B KaszaxctaHe He orpaHnumtca. KonnyectBo aHep-
robnokos ASC n konuyectso ASC B cTpaHe ByaeT
onpenensaTbCa 3HEPreTMY4EeCKMMN NOTPEBHOCTSAMN.

Cepeel bopucoes,
SAOK

AnepHoe obwecTBo KasaxcraHa

of the Japanese company JAPC carried out
preliminary feasibility studies in support of
the construction of nuclear power plants in
Kazakhstan. Our results provided the basis
for conclusions of the interdepartmental
working group and the government com-
mission on the location of the nuclear power
plant. It was decided to consider as possible
areas for the construction of the nuclear
power plant — the area of Lake Balkhash
- Ulken village and Kurchatov district. The
type of future reactor is light water reactor of
capacity up to 1000 MW. The final decision
on the site selection will be based on the
feasibility study. There is no doubt that
NNC specialists will take active part at
all stages of construction of the first nuclear
power plant — from feasibility studies
and site selection to the power start-up.
At present NNC is the only research orga-
nization in Kazakhstan that can perform
the full range of scientific and technical
support of nuclear power development in our
country, as well as scientific support of all
works on the construction of nuclear power
plants.

— And what was the reaction of the
population of Kurchatov on the decision to
build a high-power nuclear power plant near
the city? By the way, may you answer the
other question: some media sources repor-
ted about the construction in Kazakhstan
of not one, but two stations, including Ja-
panese reactor of the fourth generation, is it
true?

— In my opinion, positive. As for clarifi-
cation of the problem of construction
of nuclear power plants in Kazakhstan, it
is necessary to wait for the decision of the
Government on this issue. It is clear that the
development of nuclear power in Kazakhstan
will not be limited by the construction of one
nuclear power plant. The number of nuclear
power-generating units and the number of
nuclear power plants in the country will be
determined by energy needs.

Sergey Borisov,
NSK
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ASNALOAF bl
AOPOJIbIK
KOONEPALUA

NCA-HbIH A3CTYpni XUblHbl asicbiHA4a OH

eki MmemnekeTTiH ekingepi «Pagwauymsa-

nbIK kayincisgik XoHe paguoak-

TUBTI KangblkTapabl KkanWTa eHaey» Aen

atanaTtblH TakblpbINTbl TanKbifa cangbl.

Enoppaparbl KingHotel »unblH 3anbiHAa
AscTpanusa, banrnagew, BoeTtHam, HOoOHE3US,
Manan3una, Tawunanpg, dununnmH, MoHFonus,
KanoHusa xoHe KasakcTaHHbiH Oyn TapanTtafbl
MamaHgapbl 6ac kocTbl. OcbiMEH TOpTiHLWI peT
yMbiMgacTbipbliFaH (OpyM XKYMbICbl SAPOMbIK
XoHe paguonorusnblk anatrap TyblHOafaH
coTTeri OamblHObIKTbIH TOMEHAIriHe, A4ponblK
3HepreTukanblk >aHe 3epTTey KypbifFblnap-
bIHbIH, ~ Kayincisgirine, ypaH eHAipy Kypbln-
FblNapblHbIH Kayincisgirive xeHe paanoakTUBTI
kanablkTapabl kanWTa eHaey mMacerieciHe apHan-
abl. AnTta ketenik, xoba xyneneyuwici Tokmo
yHUBepcuTeTiHiH npodeccopbl Towwnco Koca-
ko >xoHe FNCA GonbiHwa xeTtekwici KP ¥NTTbiK
Apponblk opTanbifbiHbIH 6ac aupekTopbl EpnaH
BaTtbipbekoB 6ongbl. KnblH 6actanap angbiHAaa
Xyneneyuwinep 6yn TapanTafbl OM MikipiH opTara
cangbl. An ocbl XOnbl XWblH GipHelwle Takbl-
pbINTbIK ceMuHapnapfa 6GeniHagi. bBynapabiH
Oipkatapbl HasapbaeB yHMBepcuUTETIHOE CTYy-
OEHTTepAdiH KaTblIcyMeH eTTi, OyfaH aTom cana-
CbIH 3epTTen XYpPreH xxac mamaHgap ga KaTbic-
Thl.

Ecke cana keTtenik, Asunagarbl gponblK KO-
onepauynsa dopymbl (FNCA) sagponblk Tex-
HOMOTUSAHbLI XOHE aToM O3HeprusicblH 6enbiT
MakcaTTa kongaHyfa Myggenik TaHbiTKaH
OinikTi MamaHgapablH MYpblHObIK 60nybiMeH

KypbinifaH ©onaTtblH. An gan ocbl TakblpbinTa
1990 Xblnbl anfawkbl ic-wlapacblH ©TKi3reH
atoM 9Heprusicbl 6GOMbIHWA KOMMWUCCUSIHBIH
XYMbICbl XeMicTi 6onabl. Onap ocbl apkbinbl
Kepwinec Asua engepi apacbiHAa S4pONbIK
3Heprua canacblHga TWiMAai Koonepauus-
Hbl KamTamacbli3 eTyre ymTbingbl. byagaH
KEWiHr XublHOapAa MWUHUCTPREpP aTtoM 3Hep-
rMACbIHA KaTbICTbl KyHObl MamniMeTTep angbl.
)KoeHe o3 KkeseriHae artanfaH MacesieHiH OH
wewinyiHe ©GenceHe aTcanbiCTbl. YakbIT
eTe Kene  OPYMHbIH  yAbIMOACTbIPpbIY
weHbepi keHiai opi esrepmi. EHAi xepoe on
KOOpOMHaATOPIbIK XoHe Xobanblk kewbdaclbl
XymnenepiH katapbiHa KocTbl. Ocbinanwa FNCA
- Asnapgarbl agponblk Koonepauua Popymbl
nanga 6Gongbl. ATanfaH KypbifibiM asicbiHAA
pagnauusiHbl, 3KOMOTUSAHbLI X8He MeguuuHa-
Hbl eHAipicTik MakcaTTa nanganaHy; 3epT-
Tey peakTopnapbiHbiH KONAAHbLICBIH AaMbITY;
A0pONbIK Kayinci3aik; MHPPKYpbIIbIMAbLI AaMbl-
Ty canacblHAa anyaH Typni aknapaT anmacy
xypai. An 2010 6i3gin en FNCA myweci aTtaH-
Abl. ©3ipri kyHi ®opymra 12 MeMnekeT mMyLle.

EHairi  xepoe  xobanblk  3epTTeynepre
kanTta opancak. FNCA xymbicbl ©apnbifbl OH
Oip OGarbiTTa kypegdi, an KasakcTaH MyHbIH
cerisiHe Tikenen aTcanbiCbin OTbIp. byn 3epT-
Tey peakTopriapbliHH, Xenici, OHbIH iWiHge
pagnodapmablK nopi-gapmMektepai eHgaipy,
pagnaumnsanblk 3KONOrus, kayincisgik »xynenepi,
dunsKkopraHbiC, pagnauuanelk Kayincisgik, pa-
ONOaKTUBTI KangblkTapgbl KanWTa eHaey XoaHe
agamn pecypctapabl gamblTy. byFaH HEMTPOH-
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Obl aKTUBaUMANbIK capanTamaHbl Aa Kkocyfa 6bonagbl. An esre ca-
nanap 6onblHOa ekiHilke opaWn, 6i3giH eniMisge mamaHgap Xok.
Atan antkaHga, Oyn  6GuoTbiHAWTKbIWTap, Taburu nonumepai
eHAey XoHe MyTauumsanblk ecipy. bipiHwigeH, GnoTbIHANTKbILWTAP
aereHimia He? Antanblk, 6anblk eHAIpiCiHIH kanabiFbl. byn
OanbIKTbIH KabblpLlLaFbl, CyWeri XxaHe Tafbl Aa 6ackackl. bynapablH
GapnbifblH, SAFHW, KanablKkTapAblH epiTiHai dasacbliHa aybICybl
YWiH KyaTTanfaH Wokka canagbl. An anblHFaH AYHUEHi eciMmaikke
kyaabl. Ci3 OHbIH HOTMXECiH KepceHi3? MyHoan xafganga
ecimaikTiH Tycim Oepyi 20-gpaH 200 nambizfra ecepi. Tafbl 6ip
mbican. MyTaumanbelk ecipy Typanbl aunTkaHga, Oenrini Gip
©CIMAIKTIH, TyKbiIMAapblH, A8HEriH MoHAapMeH cayneneHgipeni.
OcbiHbIH HaTWXeciHAe namga OonfaH eciMAikTiH Kanblpafbl
LWaKnakTaHbl HeMece >XofakTaHbl eceni. bacTbiCbl, OCbIHbIH
HaTWXeCiHAe Typni BUPYCTbIK aypynapfa Kapcbl Typa anaTtblH
ayblnwapyalwbinblk gakpingapbl nanga 6onagbl. Ananga 6yraH
XeTyaiH xonbl ayblp. byn Tapanta opymaa ocbl 6aFbiTTa XeTic-
TikKke XeTKEH enaep anablMeH ce3 anbin, apTbhiHLLA OCbl )kobanapabl
)Ky3ere acblpfbiCbl KeneTiH engepre ce3 6epinedi. >KnblH coHbiHAA
Xo6a xeTekwinepi xobaHblH Kanam 4aMUTbIHbI, XXETiNeTiHi Typanbl
MaHbI3abl, 9pi KaXeTTi cTpaTerusiHbl Xacan wbifapagbl. Haktbinan
antap 6Goncak, TexHonorusinapablH 6aracblH aHblKTamabl, Xoba-
napgabl Kanam xblngam KipikTipy KaxeTTiriH Tankbinanaol.

An pan ocbl xobanapabl Xy3ere acblpaTblH MamaH AaWblH-
aay ani ae esekti macene. OHbIH iwiHAe 6i3giH en ywiH. byn Ta-
panta XXanoHWSAHbIH MBAEHUET XOHE Typu3M, fblfibIM MeH Ginim
MUHWUCTPAIr KapXXblnaHAablpbin OTbipFaH xoba GipiHWi ke3ekTe Typ.
Byn Typanbl XXanoHusgarbl fblNbIM, TEXHOMOIMA XaHe aknapar
komuTteTiHiH CeHaTt Teparachl, npodeccop Tomoakn Baga erxen-
Tenkenni antoin 6epai. MEXT gen atanaTtbliH »)koba atom canachbl-
Ha KaXeTTi MaMmaHgap a3ipren weTenaik mamaHgapabl 2 xxoHe 6
an apanbifblHOa OKy TaxipnbeaneH eTkizedi. OHbIH iwiHae, 6isage
MYNAEM XOK, anTanblk S4ponblK HbicaHOap opHanackaH anMakTa
aneyMeTTik cascaTt, Obinanwa anTkaHga XapHamanblk cascart
XYprizeTiH MamaH a3ipneHesi.

byaaH cbIpT KOFaMHbIH paguMonorvanblk arganra ganbiHObIFbI
)KOHe OCbl opamnaarbl KaXeTTi XaTTbIfy XXyMbICTapbl XeHiHae Oa-
AHOama XacafaH ABCTpanusa eKiniHiH YCblIHbICTapbl KOMLWIimniKTiH
KeHiniHe koHAabl. AtanfaH apicTi KasakcTtaH ga kanepiHe anca
apTblK eTneci aHblK.

OpuHe, WeLiMiH TannafraH macenenep ani ge 6onca xetin ap-
Tbinagbl. XKaHe 6yn Xonfbl Ke3aecy COHfFbl EMeC, aTanfaH Takblpbin
anjafbl yakplTTa ani Ae TepeH TankbliaHapbl xxaHe BinikTi mamaHx-
Aap ocbl GafbiTTasbl oM NikipnepimeH Genicepi aHblk. Byn >xonbl
Aa KapacTblpblfaH Macenenepgid 6apnbifbl Kbidy nikipTanac
TyrbI3abl. TyTactan anfaHga, ®opym Capbl KypnblKk anmarbiHOa
faHa emec, Kynni anempaeri cypaHbICblH XOfanTKaH XOK >XaHe
Xofantnanael Aa. AaponblK TEXHOMOMMAHbI OambiTy, SAPOMbIK
kayincisgik GafbiTbiHOaFbl TaxipubemeH OGenicy iciH xeTingipyre
b6actamawbl 6onaTtblH Popym OonawakTa A4PONbIK Kayincisgik
canacbiMeH Tikenen GannaHbICTbl BipkaTtap e3ekTi macenenepai
TYMWiHIH TapKkaTapbl aHbIK.

TorxaH CeligpynnuHa,

KAK

AnepHoe obwecTBo KasaxcraHa

XPOHUKA
CHRONICLE

31 winge
KbiameTTiH KopbITbIHAbINapbI «Kas-
aTromeHaipic» ¥YAK» AK coH Il TokcaH

EHwinec xoHe Toyenai KkacinopblH-
Japgarbl yneciH ecenke anfaHga «Kas-
aTomeHaipic» YAK» AK eHgipreH ypaH
kenemi 3 278 1. kypagbl. An «YM3» AK
Gapnbifbl 476 T. 6epunn xaHe 65 T. TaH-
Tan eHiMiH eHgipai.

«MA3K-KasatomeHgipic» >KLLIC Akray
XaHeMaHfbicTayobnbICbiHAA TYThbIHYLLbI-
naprfa caratbiHa 1 153 MnH.KBT anekTpa-
HepruscbiH, 650 MbiH [[Kan xbiny aHep-
rMACbIH, 313 MNH.TeKWwe MeTp CY, OHbIH,
iwinge 3,05 MnH.Tekwe meTp aybl3 cy
eHaipai.

An «AstanaSolar» YKLLIC-bl 6apnbifbl
9 231 naHenb eHAipai, 6yn e3 keseriHae
2,2 MBT aHeprusfa cam kenegi.

«KazamomeHdipic» ¥AK

31 vrons
Utorn peatenbHoctn AO «HAK
«KasaTomnpom» 3a Il kBapTan

O6bem fobbium ypaHa AO «HAK «Ka-
3aTOMMNPOMY, C y4ETOM [ONel y4acTus B
OO0YEPHMX U 3aBUCUMbIX NpeanpuaTusix,
coctaBun 3 278 1. AO «YM3» npowusBe-
no 476 1. 6epnnnmeBo NpoayKLUUn, TaH-
TanoBson — 65 T.

TOO «MA3K-KazaTtomnpom» anist noT-
pebutenei r.Aktay n MaHrucrtayckow o6-
nactm npowuseeno 1153 mnH.kBT*yac
3aNeKkTpoaHeprmumn,650TbIC. KanTennoson
aHepruu, 313 MnH.ky6.M. BoObl, B TOM
yncne 3,05 MNH.ky6.M. NMMTLEBOW BOAI.

TOO «Astana Solar» npounsseno 9231
naHenb, 4to cooTBeTcTBYeT 2,2 MBT
3HEprum.

HAK «Kazamomnpom»

31 july
Kazatomprom summarizes
records for the 2" Quarter

The volume of uranium production in
JSC «NAC «Kazatomprom» including
shares in subsidiaries and associates is
equal to 3 278 tons. «UMP» Company
has produced totally 476 tons of beryl-
lium and 65 tons of tantalum goods.

Consumers from Aktau and Mangis-
tau regions are supplied by LLP «MAEC
— Kazatomprom» 1 153 million kW/h of
electricity, 650 thousand Gcal of thermal
energy, 313 million cubic meters of
the water including 3,050 million cubic
meters of drinking water respectively.

«Astana Solar» LLP has manufactu-
red 9 231 solar panels that corresponds
to 2.2 MW of energy.

NAC «Kazatomprom»
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pamMkax ovepenHoro pabodero coBellaHns

FNCA gecstkn y4acTHMKOB M3 ABEHaaLUaTty

CTpaH Mupa Havyanum ObMeH MHEHVAMU Ha

TeMmy «PagunaumnoHHas 6e3onacHOCTb U 00-

paleHne C paguoakTUBHBIMK OTXOO4AMMY.
lNpocTopHbIn KoHdepeHu-3an King Hotel B ActaHe
cobpan cneunanuctoB u3 Aectpanun, baHrnagedy,
BbetHama. lhooHe3un, Kasaxctana, Manansuu, Ta-
unadga, eéununnud, MoHronun n AnoHun. Yetsep-
Tas BcTpeya hopyma Obinia nocesieHa npobnemam
FOTOBHOCTM K SAEPHbBIM 1 pagmnorornyeckum aBapun-
HbIM CUTyaumaM, Bonpocam 6e30nacHOCTM SAepHbIX
9HEpreTMyYeckMx M nccrnegoBaTeNibCKUX YCTaHOBOK,
cuctemam 6esonacHoCcT npu gobblve ypaHa, 06-
MEHY OMbITOM B OpraHusauun nepepaboTkn xpaHe-
HUS pagmoakTMBHbBIX 0TXoadoB. KoopauHaTtop npoek-
Ta — npogreccop TOKNNCKOro yHMBepcuTeTa Tomco
Kocako u koopguHatop FNCA no KasaxctaHy reHe-
panbHbin aupektop PITT HALL PK OpnaH batbipbe-
KOB B Hayare 3acefaHusi OOMeHSNCb NpUBETCTBU-
AMU N NOAYEPKHYNN BaXKHOCTb paccMaTpuBaemblX
npobriem. B aT0T pa3 nporpamma cobpaHus yoobHo
Oblna pasgerneHa Ha HECKOMNbKO AHEW No Temartuye-
CKMM ceMuHapaM. YacTb 13 HMX NpoLuna Ha Teppu-
Topun Haszapbaes-yHuBepcutetra C yv4acTuem CTy-
AEHTOB, CNeumanucToB yHMBEpPCUTETA M MOMOAbIX
nccnegosaTernen aToMLLMKOB.

HanomHum, 4TtO0 dbopym daepHon koonepaumn B
Asnn (FNCA) obpasoBaH peLleHNEM eXerogHown
KOHPepeHUMM KpYMHbIX CreumannucToB, KOTOpble
OCHOBOMonarawwen 3agadyerd CTaBuInM  MUpHOE
ncrnonb3oBaHMe SAEPHbIX TEXHOSIOMMA U aTOMHOWN
aHeprun. Co3BaHHasA C 3TOW LieNblo B CaMOM Havarne
Komunccus no atomHon aHeprn B mapte 1990 roga
npoBena nepByld MeXAYHapOAHYK KOHMepeHUMto
sgepHon koonepauuun B Asmn. OHa 6bina npusBaHa
obecneunTb adhPEKTUBHYIO Koonepauuio B obrnactu
A0EPHON 3HEPrv Mexay COCeHVMU asmaTCKUMm
rocygapcteamu. Ha nocnegoBaBluMX nocre 3To-
ro BCTpeyax, MUHUCTPbI Nony4yanu nHgpopmaumo o
pa3BUTUN N NCMONBb30BaHNM aTOMHON 3Heprun. OHU
aKTMBHO OOMEeHMBanNnCb MHEHUSMU OTHOCUTENbHO
npobnem pernoHanbHOW Koornepauum u npeanpu-
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NUCLEAR
COOPERATION
IN ASIA

score of participants from twelve countries
around the world started to share opinions
on radiation safety and radioactive waste
management within the regular session
of The Forum for Nuclear Cooperation in
Asia (FNCA). Experts from Australia, Bangladesh,
Vietnam, Indonesia, Kazakhstan, Malaysia, Thailand,
the Philippines, Mongolia and Japan are gathered
in spacious KING Hotel Conference Hall in Astana.
The fourth meeting of the forum was devoted to
preparedness for nuclear and radiological emer-
gencies, safety issues of nuclear power and research
facilities, safety systems in the extraction of uranium,
exchange of experience in the organization of the
processing and storage of radioactive waste. At
the beginning of the meeting, Project Coordinator,
Professor of Tokyo University Dr. Toshiso Kosaka
and FNCA Coordinator in RK, Director General of
the NNC of RK, Dr. Erlan Batyrbekov exchanged
greetings and stressed the importance of the issues
involved. At this time for convenience the program
was divided into several days of thematic workshops.
Some of them took place in the Nazarbayev
University involving students, researchers and
young nuclear scientists.

Recall that the Forum of Nuclear Cooperation
in Asia (FNCA) was initiated by the decision of
annual conference of major professionals who put
the peaceful use of nuclear technology and nuclear
energy as the fundamental task. At origin, having
specially convened Atomic Energy Commission
held the first International Conference on Nuclear
Cooperation in Asia in March 1990. It sought to
ensure effective cooperation in the field of nuclear
energy between the neighboring Asian countries.
At subsequent meetings the ministers were kept
informed regarding development and use of nuclear
energy. They actively exchanged views on issues
of regional cooperation and took practical action
on specific problems. After holding a dozen of such
meetings it was decided to change the format and
quality of discussion with the aim of accelerating
and more efficient cooperation. The forum itself

HUManu npakTu4eckune Lwarn no Kkoonepauum no oT-
AenbHbiM npobnemam. MNpoBena Taknum obpasom C
OECSTOK BCTPeY, ObIno peLleHo 3MeHnTb dhopmaTt U
dhopMy OMCKYCCUN C LieNbo Ka4eCTBEHHOIO YCKope-
HUs 1 6onee ahdeKTMBHON OpraHn3aummn B obnactu
cotpygHudectBa. Cama cTpykTypa dopyma Takke
npetepnena nameHeHus. Tenepb OHa BKMoYana B
cebsa cnctemy KOOpOUHATOPOB U NMOEPOB MPOEKTA.
Tak nosiBunca — FNCA ®opym sgepHon koonepauum
B A3uun. B pamkax aTon CTpyKTypbl, OOMEH MHEHUS-
MW 1 MHbOpMaLMEN MMeET MeCTO B Takmx obnacrsx
KaKk MPOMbILUNEHHOE WCMOSb30BaHNE pagvaumu,
3Konorva 1 MeguumHa; pasBuMTUE WUCMONb30BaHUSA
nccregoBaTtenbCKnX peakTopos; saepHas 6esonac-
HOCTb; pasBuUTME S0EPHOM MHAPACTPYKTYpbl. Toraa
Xe, B 2010 rogy nonHonpasHbIM y4acTHUKom FNCA
cTana Hawa ctpaHa. B HacToswee Bpems dopym
HacunTblBaeT 12 cTpaH-y4acTHUL,

CoBepLunB HEBONbLUON WMCTOPUYECKUIA IKCKYPC,
BEpPHEMCS BCe Xe HEenoCpeaCTBEHHO B uMCCneno-
BaTenbCkum npoektam. CoTpyaHMYECTBO BHYTPU
FNCA Begetca no 11 HanpasneHusim, Ho KasaxctaH
y4yacTBYeT TOSIbKO B BOCbMMW. JTO - CETb UCCReno-
BaTENbCKNX PEaKTOPOB, B YAaCTHOCTWN MPOU3BOACTBO
pagnodapmMnpenapaTtoB, pagvMaLMoHHas 3KONOrus,
cucTteMbl 6e30MacHOCTH, CUCTEMBbI (bM33aLunThl, pa-
AnaumoHHas 6e3onacHoCcTb 1 obpalleHre ¢ pagmo-
aKTMBHbIMW OTXO4aMW, NPUMEHEHUE YyCKopuUTenen
N pasBuTUE 4ernoBeveckux pecypcoB. [dobaBbre
Clofa Takke HEeMTPOHHO-aKTMBALMOHHbLIM aHanus. B
OCTasnbHbIX UCCNEAOBAHMAX Halle yvyacTue orpaHu-
YeHO No GaHanbHOM NPUYNHE OTCYTCTBUS cheLmanu-
CTOB. B3ATb x0Ts1 Obl, MPOPbLIBHLIE NPOEKTHI U3 06-
nacTv NPUMEHEHMS UX B CENTbCKOM X03sncTee. Peyb
noet o 6uoynobpeHuax, obpaboTkm HaTypanbHbIX
NONMMEpPOB 3apsHXKEHHbIMU MyYKamMu U MyTaLUOHHOE
BblpalLmBaHue. Yto Takoe GuoyaobpeHua? bepyr,
K Mpumepy, oTxoabl PbiGHOW MPOMBILLNIEHHOCTH, Ye-
LUYO, KOCTU, XUTUHOBbIE MOKPOBbLI KOPHEN, COPHSKM
BCe 3T0 0bpabaTbiBalOT 3apsPKEHHBIMU NyYKaMu A4S
nepexoda Macchl B pactBopumyto ady. 3atem nony-
YeHHOWN cybCcTaHUMen NONMBAKOT pacTeHus U, Bbl He
NoBEPUTE, HO UX YPOXAMHOCTb NPU STOM MOXET Mo-
Bbiwatbes ot 20 0o 200%. Unn, ckakem MyTauuoH-
HOe€ BblpalLuBaHue, rae onpeaeneHHyo Maccy CeMsiH
obnyyaroT noHamu. O6ny4YeHHbIe Takum obpasom ce-
MEeHa, CKa)KeM METYHbW, NO >XenaHuIo 3aKasduka, B
uTore AaloT pacTeHusl C nenecTkamMmu B KNETKY, Noso-
cky n 1.4. OgHako Hanbonee BaXXHO, YTO Takmm Cro-
cobOM nony4aroT HOBblE, YCTONYMBLIE K BUPYCHbLIM

AnepHoe obwecTBo KasaxcraHa

has also undergone changes. Now it includes
the system of coordinators and project leaders.
So, FNCA was created in such way. The Forum
facilitated exchange of views and information in
the following areas: development of the use of
radiation in particular its commercial use, ecology
and medicine; development of the use of research
reactors; nuclear safety; development of nuclear
infrastructure. Then in 2010, our country became a
full member of FNCA. Currently the Forum has 12
member-countries.

Having taken a short historical excursion let’'s
come back directly to research projects. The Forum
conducts activities in 11 directions, but RK is
engaged in eight only. This is a network of research
reactors namely production of radiopharmaceuticals,
radiation ecology, security systems, physical security,
radiation safety and radioactive waste management,
use of accelerators and development of human
resources. Neutron activation analysis is on top of
that. Lack of specialists is a prosy reason that makes
Kazakhstan impossible to take part in other research
projects. Just take a good look at promising projects
in agriculture. We are talking about bio- fertilizers,
processing of natural polymers charged beams and
mutational cultivation. What do biofertilizers mean?
Take for example the fishing industry waste, scales,
bones, chitin shells of roots and weeds and treat
them with a charged beam to move the masses in
soluble phase. The resulting substance is used then
to water the plants, and you will not believe, but their
yields can be increased at the same time from 20
to 200 %. Let us say about mutational cultivation,
where a certain mass of seeds are irradiated with
ions. The seeds thus treated, for example petunia
on request eventually gives plants with the petals
like cells or strip, etc. However, the most important
and practically essential here is to obtain a new,
resistant to viral disease crop varieties. But not all
participants can boast of such success. Atdiscussion
platforms the country first made their presentations
who have achieved success in a given field. Then
the countries who are going to solve the problems
take the floor. Thereafter the project leaders develop
a common conclusion, implementation strategy and
take some important decisions. For example: low or
high prices fix on the technology, how to do it, the
mechanism of their implementation, etc.

Development of human resources still remains
as the most actual and fundamental issue so far.
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3aborneBaHeM copTa CernbCKOXO3ANCTBEHHBIX KyIb-
Typ. O4Hako, He BCe y4aCTHUKM MOryT noxeBacTaTbCs
TakuMK ycrnexamu. Ha AMCKYCCMOHHbLIX nnoLagkax
dopyma croBo BHavane 6epyT cTpaHbl, 4OOMBLUME-
CA ycnexa B TOM U MHOM 06nacTu ¢ BbipaboTaHHbIM
pelweHnemM npobriembl. 3aTeM CTpaHbl, KOTOPbLIM ee
TOMbKO MpeacTouT pewuTb. lNMocne, nuaepbl Npoek-
TOB BblpabaTtbiBatoT obLLee 3akmnodeHne, cTpaTerno
BHeApeHusi 1 T. 4. Hanpumep: HU3Kue unm BbICOKME
LeHbl yCTaHaBMMBaTb Ha TEXHOMNOIMMK, Kak 3To nyyLue
caoenatb, MEXaHU3M UX BHEAPEHWS.

[lo cux nop akTyanbHOW OCTaeTcs Tema NoaroTos-
KV CneumanuncToB, Tak Kak SBNsSeTcs O4HON U3 Kpae-
yronbHbIX. OcoBeHHO s Hallen cTpaHbl. 34ecb Ha
0COBOM MecTe CTOUT NPOEKT, KOTOPbIA (PUHaHCKPY-
€TCS MUHUCTEPCTBOM 0Bpa30oBaHUSA HayKu KynbTypbl
n Typuama AnoHun. O6 3TOM 04eHb cofepXaTenbHO
pacckasan B cBoeM Jokrage npodeccop Tomoaku
Bapga — npegcenartens CeHaTckoro komuteTa no no-
NUTUKe B 06NacTu Hayku, TEXHOOMn 1 HdbopMaTu-
ke AnoHuun. Tak HasbiBaembIi NpoekT MEXT nmeet
cneunduyeckyro CUCTeMy NOAroTOBKU KagpoB AN
aTOMHOW OTpacsu 1 NPOBOAUT CTaXUPOBKX AN NHO-
CTPaHHbIX CNeLManncToB, NPOAOCIPKUTENBHOCTBIO OT
2 o 6 mecsues. MogrotoBka Nopomr MAET No cneuu-
anbHOCTAM, KOTOPbIX Y Hac HET B MPUHUMNE, Hanpu-
Mep — couumanbHas nonuThka B MecTax pasmeLle-
HUS SAepHbIX 0ObEKTOB MK NUap NonuTuKa.

Takke oyeHb NokasaTtenbHbiM 6ObINO BbICTYNIE-
HVWe npegcrtaBuTens ABCTpanuMm O CUCTEME FOTOB-
HOCTM HaceneHus K paguonorn4eckum cuTyaumsim,
nogxodam K Hen n TpeHnpoBkax. [laHHyto MeToanky
TaKKe CMerno MOXHO B35iTb Ha BoopyxeHune B PK.

BonpocoB, Tpebyowmux paspelleHns ocTaercs
ellle KOHeYHO MHoro. M gaHHasa BcTpedya He sBns-
eTcsa nocnegHen, kaxagas nocriegytoLlas oborawaer
Hac BecueHHbIM ONbITOM U 3HaHUsAMU. BoT 1 Ha aToT
pa3 Mo BCcem paccMmaTtpvsBaeMbliM BONpOcaM COCTO-
ANUCb aKkTMBHbIE W MIIOOOTBOPHbIE AucKyccun. Ha
HUX, B 0MepedHou pas, HarnsgHo, Ha MonoXuTenb-
HbIX MpuMepax BbINo gokasaHo, YTo Popym npoaon-
XaeT urpaTtb BaXHYK porfb B PasBUTUM HE TOSbKO
a3naTcKoro pervoHa, Ho u mupa B Lenom. Cnocob-
CTBYS pa3BUTUIO NPUMEHEHNS SAEPHBIX TEXHOMOMN,
obmeHy onbIToM B 06nacTtu sgepHon 6e3onacHocTy,
ero pabota HanpaeneHa Ha paspaboTky Noaxonos
ANns pelweHus Haubonee akTyanbHbIX npobrem,
CBSI3aHHbIX C SAEPHON AeATENbHOCTbIO.

ToaxxaH CeudpynnuHa,
AOK
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It is urgent especially for our country. Here, the
Project funded by the Ministry of Education, Science
Culture and Tourism of Japan holds a unique
position. Professor Tomoaki Wada, Chairman of the
Senate Committee on Science Policy, Technology
and Informatics of Japan has deeply covered this
challenge in his report. So-called MEXT Project has
a specific training system for the nuclear industry and
holds fellowships for foreign professionals lasting
from 2 to 6 months. Training program covers such
professional filed as social policy at the locations
of nuclear facilities or public relations policy which
are not available in our country yet. Unfortunately
we must admit that our country does not have such
a professional system of training for the nuclear
industry and nuclear power. Europe under the
auspice of IAEA has already unified all the standards
on training nuclear scientists and engineers, while
signing the agreement on mutual recognition of
diplomas. Another issue I'd like to emphasize is
so-called Golden Boys Chinese Program. Within
the Program talented children are selected from
kindergarten and trained for several years teaching
the languages and fundamental skills. All expenses
are covered by the Government that is a crucial
fact! The main part of top managers and leading
specialists in many major fields of science and
economics was formed for such a scheme. This fact
most eloquently confirms the huge economic boom
of the People’s Republic of China in a global scale.

The very illustrative was the presentation regar-
ding people’s preparedness for radiological
situation, related approaches and training, made by
representative from Australia. This technique also
can be easily adopted in Kazakhstan.

There are a lot of issues need to be solved so
far. This meeting is not the last one of course; each
subsequent meeting enriches us invaluable expe-
rience and knowledge. This time all the issues were
accompanied with extensive and fruitful discussions.
They are once again based on positive examples
clearly proved Forum continues to play an important
role in the development of not only Asia but also the
world at large. Contributing to the development of
nuclear technology, exchange of experience in the
field of nuclear safety, the Forum has focused on
the development of approaches to address the most
pressing issues related to nuclear activities.

Togzhan Seyfullina,
NSK

PAOVNOAKTUBTI «KAKCbIbIK»
KAUOA KOBIPEK

asakctaHga Tabusnm (PoH MeurniHwe Xo-
Fapbl GonfaHbl cebenti Tabufu  POHbI
TeMeHOey aymakTapMeH canbICTbipFfaHia
pecnybnvkaga pak aypynapbl ken gen
anTyra 6ona ma?

—XepciHy cuHOpOMbI AereHHiH, ©ap ekeHiHe
ceHemiH. Erep 6ewnimgeny cuHapombl ©onma-
ca, aBonouma aa, ew Hapce ae 6onmac eai. Con
cebenTi erep TypfblHOApP ypnakraH ypnak anma-
cbin, 6enrini Gip »kargarnapga emip cype 6epeTiH
bonca, reHeTukanblKk TypfFbldaH 6enimaeny yaepici
eTedi e, OHbIH KoplUafaH opTafa TesiMmainiri apta-
abl. CoHablkTaH erep cisgi Aman-HeHel aBTOHOM-
Obl OKpYrblHa TypyFa Xibepce, ci3 oHAa Xawnbl emMip
Cype anMamnchbi3, emipiHi3 Kbickapaabl.

— TemnepatypagaH 6a?

— We. Erep ci3 ypnakraH ypnakka apKTukanblk
Hemece cybapkTuKkanblK Knumartta eMmip cypreH
foncaHpI3, cisgeri 3aT anmacy yaepictepi TemeH
Temnepatypara ecenrtenegi. Ananga cisgid xxargam
aKcTpemanablK. An erep aHrime opraiua biknangap
Typanbl, acipece nonynauus aykbiMbliHOa OGonca,
OoHAa opraHunam Tesipek keHairegi. OHTYCTiK AMepu-
Kafa >xaHapTayMeH LUeKTeCeTiH, pagnauus geHremi
KYTbIpbIN TyYpFaH aymakTa emip cypeTiH Tanna 6ap.
CofaH kapamacTaH onap yprnakraH yprnakka ay-
bICbIN Kenedi, elwkaHaan MaHbI3abl FreHeTUKanblk
OysbinynaponapnaaHbiktanmaraH. AqamopraHusMi
— e3i benimpeneTiH, kaHgan ga Gip CbIHbIKTapAabl
XOK MYMKiHZIriHe ne bonyra nkemai Kkypaeni xyne.
ALaMHbIH reHeTMKanbIK annapatbiHbliH KYPbISbIChI
KbI3blK, OoHOa Typni cebenTtepMeH cekyHA calblH
MblHOaFaH, OH MblHAafaH e3repictep 6onbIn xara-
Obl, conapapblH bipeyi FaHa — pagMaumanslk biknan
eTy. bernwek reHHiH Genrini Gip keciHaiciHae y4yacke
awaabl. Onap KaHueporeHaep CUsiKTbl anpblkLa
XUMUANLIK, agamM3aTTbIH 63i XXaHaaaH Xacan anfaH
anpblkwa 3attap. Erep 6i3 TexHoreHgi doakTopnap-
Obl anTap 6oncak, onapablH Aa opraHu3mre biknarbl
Taburn dakTopnapaikimeH ykcac. AnbipMallbifbifbl
Tek OafbiTbiHOAa. Adam KbI3METiHIH apkacbliHOa
TaburatTa agam oOpraHM3aMmiHe Mynge TaHbIC
emMec 3aTTap, akblkTap namga 6onabl. OBonoums

AnepHoe obwecTBo KasaxcraHa

MakanaHblH my6iH OKblI
anrawkbiOa Hemipoe

yaepiciHoe agam conapMeH el GarnaHbicrnaraH.
CoHablkTaH onapmeH ©OannaHbickaHOarbl agam
OpraHu3MiHiH, e3iH e3i yctay ctuni Genricis, aFHu
KauTapy mMexaHuamaepi kapacTblpbliMaraH. TexHo-
reHaik bakropnap COHbICbIMEH A€ 3uaHablpaK. An
pagvauus Temnepartypanblk COyneHy CUaKTbl Kop-
LIaFaH opTaHblH 6acka ga daktopnapbl OpraHn3m-
re biknan eteni. benrini 6ip menwepae ke3 kenreH
dakTop xannbl 6onfaHbIMeH, kancbl Bip oeHrem-
ae on Kyptbin xidepeai. MeH paguaumsaHsl Guau-
KanblK hakTopnapfa xaTkbl3amblH, onapabiH biknan
€Ty AmanasoHbl b6ap xeHe ofaH nonynaumsa Genim-
aenreH. MiHe, Genimgenyaid, HaK ocbiHOaN Nonyns-
LUUANbIK epekLlenikTepi Typansl antyra donaasbl.

— CoHpa KaszakctaHga paguoakTUBTIKTIH Tabu-
FN DeHreni OipHelle ece >XOfapbl EeKeHiHe Kapa-
MacTaH, On anTapnbikTan biknan eTtnengi gece
oonraHoan ma? Tabwufn paamoakTuBTi QOH Tex-
HOreHAi paguoakTuBTi hoHaan kayinTi emec ne?

— TexHoreHAi Hemece Tabufn PoH, anTapnbiKTam
anblpMaLLbIbIFbl XKOK,.

— AbIpMaLLbIfbIFbl COS, TabuFn OOHHaH Bi3 KyTbl-
na anmanmbl3, an TexHoreHiHi 6akpinayra 6onagbl.

— Bip ecenteH cisgiki ge aypbic. bipak caHu-
Tapnblk-rTMrMeHanblK  Wapanap apkbibl  Taburn
doHFa Oa Kapcbl Typa anambi3. 9yeni paauo-
aKTUBTINIM XOfapbl Xeprepre TypfbliH Y canvamn-
MbI3. EKiHLIIAEH, pagoH kebipek LLOFbIpnaHFaH Xep-
nepae XenaeTkiwTi XakcapTy CUSAKTbl TMrmeHarnblk
Wapanapdpbl eTKidy kepek. ©ONTKeHi, pagoH — ras,
On ThIHbIC any opraHgapbl XyWeciHe Tikenen acep
eteni. byn Taburn pagnoakTUBTI Typrnepre KaTbICTbl
anTapbIMbI3.

MeH papirep peTiHAe pagnoHYKNMATEPAIH anbip-
MawbInbiFbl ©enrini 6ip ynna TypnepiHe GonfaH
TanfamnasgbifbiHga gep edim. Con  uesuingi,
CTpOHUMA} anbin kaparnblk, onap bynwblk eTTep-
ne, cynektepae XuHakTtanfaH, cebebi 6yn ane-
MEHTTep Kanbuuingi anvactbipagbl. Kanun — 6aHaH
KypamblHAarbl Taburn paguoHyknug. On OynuibiK
eTTep, Oayblp MeH MM KypamblHOa Kesgecefi.
CoHAabIKTaH pagoH Oo3achl XKoFapbl XXepnepae exkne
parbl YL ecere aptagbl.

MakanaHbIH xanfacbiH XypHanobiH XaHa
WhIKKaH HemipiHOe oKbiHOap

BAK mamepuandapbl 60olbIHWa

4
10
o
@
®
a
Z
N
(=3
-
N




<
o
o
N
—
0
(32
~
[32]
o
(-]}
P4

OE BOJIbLUE
PAOVNOAKTUBHOIO
«JOBPA»

Hayano cmambu Yyumatme
8 npedbIdyuiux Homepax

OXXHO I FOBOPUTb O TOM, YTO M3-3a TOrO,
yTo B PK Gornee BbICOKMIN €CTECTBEHHbIN
doH, B Pecnybnuke 6onbLue pakoBbIX 3a-
BGonesaHun, YeM Ha TeppuTopun ¢ Gonee
HU3KUM €eCTECTBEHHbLIM (POHOM?

— A cuuTalo, YTO aganTauUoOHHLIN CUHOPOM Cy-
wecrtByeT. He 6bino 661 aganTaunMoOHHOIO CUHAPO-
Ma, He ObIfio Obl 9BOMNIOLIMK, HUYETO He Obino Obl.
[MoatoMy ecnn HaceneHne u3 NOKONeHUs1 B MOKO-
fneHve npoXuBaeT B OnpedeneHHbIX YCroBusX,
OHO YaCTUYHO, reHETUYECKM NPOBOAUT MOATOTOBKY,
NPOMCXOANT NpMcnocobneHne, KOTopoe NoBbILWAET
YCTONYMBOCTb K BIUSHUIO cpefbl. [loaToMy aHano-
rMMYHO, €Criv OTNpaBUTb Bac XnTb B AAMano-HeHeu-
KM aBTOHOMHbIN OKpYT, TO Bbl He ByaeTte Tam Kowm-
POPTHO KUTb, MPOAOIPKUTENBHOCTL BaLLEN XXU3HU
cokparuTcs.

— W3-3a Temnepatypbl?

—[a. Ecnu 6bl Bbl 13 NOKONEHUs1 B MOKOMNEHUS
NpoOXuWBanNn B apKTUYECKOM WnuM CyBapKTUYeCKOM
knumare, y Bac obmeHHble npouecchl 6binm 6bl pac-
cuMTaHbl Ha HU3KMe TemnepaTypbl. Ho Baw cnyyan
ObIn 6bl AKCTPeManbHbIM. A ecnn pedb naet 0b yme-
PEHHbIX BO34ENCTBMAX, Npu4eM B macwwTtabax no-
nynsuun, Toraa opraHnsaMm 6bicTpee npuBbikaer. B
KOxxHOM AMepuKe eCcTb MiemMs, KOTOpoe MPOXUBaET
Ha TeppuUTOpuN, rpaHNYaLLEen C ByfikaHoOM, rae nps-
MO-Takn GeLleHHbI paanaLnoHHbIA YPOBEHb. TemM
He MeHee, OHM XUBYT TaM MOKOSIEHUSMWN, U HUKa-
KMX CEPbEe3HbIX FTEHETUYECKMX HAPYLUEHUIN Y HUX HE
o6HapyxeHo. OpraHu3m 4ernoBeka — 3TO Takas ce-
pbe3Has caMmoHacTpanBatoLLasCa cuctema, Kotopas
CKITOHHa K TOMY, YTOObl UMETb BO3MOXXHOCTb yCTpa-
HUTb KakMe-TO MOMOMKN. [eHeTnYecknin annapar ve-
noBeKa NoCcTpoeH Takum 0Bpa3oM, YTO eXeCeKyHAa-
HO NMPOMCXOQAT ThICAYM U AECATKM ThiCAY MyTauun,
Mo pa3HbIM NPUYMHaM, NLLb OAHa U3 KOTOPbIX — pa-
JuaumnoHHoe Bo3gencTeme. Yactuua BbIOMBaEeT B
KaKOM-TO OTpe3Ke reHa yyactovek. OTO Takue Be-
LLleCTBa, KaK KaHueporeHbl, OCOBEHHO XMMUYeCKue,
0COBGEHHO M3 pa3psifa CO3[aHHbIX YErioBeYeCTBOM
BHOBb. ECNK Mbl rOBOPUM TEXHOFEHHbIX (PaKTopax,
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WHERE THERE
ARE MORE
RADIOACTIVE
«GOODS»

Read the beginning of article
in the previous issue

ay we talk that since there is higher
natural background in Kazakhstan,
the Republic has more cancer cases
than in the areas with lower natural
background?

— | believe that adaptation synd-
rome exists. If no adaptation syndrome
existed, there would be no evolution, nothing
would be. Therefore, if the population for
generations lives under certain conditions,
it partially conducts genetically preparation,
adaptation happens, which increases
resistance to environmental influences. So
likewise, if you are sent to live in Yamal-
Nenets Autonomous District, you would not
live comfortable there; your life expectancy
would shorten.

— Due to the temperature?

— Yes. If you for generations lived in the arctic
or subarctic climates, your metabolism would
be adapted to low temperatures. But your
case would be extreme. And when it comes
to moderate impacts and at the population
level, then the organism gets used quickly.
In South America, there is a tribe that lives
in the area bordering the volcano, where the
radiation level is downright insane. Never-
theless, they are living there for genera-
tions, and no serious genetic disorders
were found. The human body is such impor-
tant adaptive system, which tends to be
apt to eliminate any damage. Human ge-
netic apparatus is constructed in such a
way that there are thousands and tens
of thousands of mutations every second,
for various reasons, just one of which is
the radiative effect. Particle knocks out
a little section in a gene segment. These
are substances such as carcinogens, es-
pecially chemical ones, especially from
the class recreated by mankind. If we talk
of man-made factors, their effect on the

TO WX OEWUCTBUE Ha OpraHu3M TO e camoe, YTO U Y
NpupoaHbIX. OHW OTNIMYAIOTCH TOMLKO TPOMHOCTLIO.
B npupoge 6narogapsi AesaTenbHOCT Yenoseka no-
ABWMUCb BeLLeCTBa, MPOAYKTbI, KOTOpble BooOLie
He3HaKoMbI YernoBe4Yeckomy opraHnamy. C HUMm ye-
noBeK B npoLiecce 3BOMOLUMM HUKOTAA HE KOHTaKTU-
poBan. NoaToMy He 3HaKoOM BO3MOXHbIW CTUMNb MO-
BEeEHUA YerioBeYecKoro opraHnsama rnpu KOHTakTe,
B HEM He 3aroXeHbl OTBETHble MexaHu3Mbl. W3-3a
3TOr0 TexXHoreHHble dhakTopbl BpeaHee. A pagna-
LS, KaK 1 Bce haKTopbl OKpY»KatoLLen cpeabl, Takue
Kak TemnepaTypHOe usnyyeHue, Toxe BIUAET Ha pa-
00Ty opraHmama. B kakmx-To gosax nobown daktop
ABMNSETCA KOM(POPTHBIM, B KAKUX-TO — NyOUTENbHbIM.
A oTHOLWY paguaumio K pa3pagy pusndeckmx gakTo-
poB, KOTOpble UMEIOT AnanasoH BINAHUA N KOTOPbIM
noaBep’KeHa nonynauus, — a CTOUT roBOPUTb UMEH-
HO O MONYNAUMOHHBIX 0COBEHHOCTSX aganTauuu.

— Mony4aeTtcs, HecmoTps Ha TO, YTo B KaszaxcTa-
He HECKOJIbKO BbllLIE €CTECTBEHHLIN YPOBEHb paau-
0aKTUBHOCTW, 9TO HE OKa3blBaeT 0COB0ro 3Ha4YMMo-
ro Bo3geuncTBus. M ectecTBeHHbIV paanoakTUBHBIN
OH He TaKk onaceH, Kak, CKaXem, TEXHOTEHHbIN
pagMoakTUBHbBIA OOH?

— MNpakTnyeckn pasHULbl HET. TEXHOreHHbIN Nn
NPUPOAHBLIN.

— PasHnua B TOM, YTO OT €CTECTBEHHOIO Mbl YWUTU
HE MOXEM, @ TEXHOTEHHbIN MOXXEM KOHTPOSIMPOBATh.

— C ogHou ctopoHbl Bbl npaBbl, HO eCTECTBEH-
HOMY POHY Mbl TOXXE MOXXEM NPOTUBOCTOATb, MPO-
BOAA CaHUTapHO-TUTMEHUYECKME MepOonpuUATUS.
HaunHas ¢ Toro, 4Tobbl HE CTPOUTL MOCTOSIHHOE
Xunbe Tam, rge nosblleHa paguoakTUBHOCTD.
BTopoe — npoBoanTb Tam, rae Bce-Takm ecTb Mo-
BbllLEHHad KOHLUeHTpauus pagoHa, rurmeHunye-
CKMe MeponpuaTus, Takue Kak ynyylleHHas BeH-
TUNAUMSA, NOTOMY YTO PafjoH — 3TO ra3 U TOYKOM
NPUIOXeHnsa ero Bo3AencTBUS ABNAETCA cuctema
OpraHoB AbIXaHWs, eCNU Mbl FOBOPUM O ECTECTBEH-
HbIX pagnoaKTUBHbIX BUOAX.

£ 6bl ckazan kak Bpad, YTO pasHuua B pagunoHy-
Knemgax 3akntodaercsa B u3bmparenbHOCTM K ornpe-
JeneHHbIM Bugam TkaHen. [lonyctum, Te xe camble
LLe3UIN, CTPOHLIMN: OHW aKKyMYIMPYIOTCS NpenmMmylLLe-
CTBEHHO B MbILLLIAX, B KOCTSIX, MOTOMY YTO 3TU ane-
MEHTbI 3aMEeHST Kanbumn. Kannm — ecTeCTBEHHbIN
paguvoHykneuns, Kotopbii cogepxuTtca B 6aHaHax,
COAEepPXNTCH B MbILLLAX, NedYeHu, B Mo3rax. PagoH
NPEeNMyLLIECTBEHHO MOBPEXAaeT opraHbl AbIXaHus.
[MoaTtomy Tam, rge BbICOKM O03bl pagoHa, 4acToTa
paka nerkoro noBbILIAETCA B TpY pasa.

lMpodomkeHue cmambu Yyumatime
8 criedyrouiem Homepe

Mo mamepuanam CMHU

AnepHoe obwecTBo KasaxcraHa

body is the same as that of the natural ones.
They differ only by affinity. In nature, due to
human activities, substances and products
generally unfamiliar to the human body have
appeared. Human being has never contacted
with them in the process of evolution before.
Therefore the response of the human body
to the contact with them is unfamiliar; it
is not put in with response mechanisms.
Therefore man-made factors are more harm-
ful. And radiation, as well as all envi-
ronmental factors, such as thermal radiation,
also affects the body functions. In some
doses any factor is comfortable, in some
it is deadly. | refer radiation to the category
of physical factors that have a range
of influence, and which population is exposed
to - and it is worth talking specifically about
population adaptation features.

— So, despite that Kazakhstan has slightly
higher natural radioactivity level it does not
have much significant effect. And the natu-
ral radiation environment is not as dangerous
as, say, a man-made radioactivity background,
is it?

— Virtually no difference between man-made or
natural.

— The difference is that we cannot escape
from the natural background, and can control
man-made one.

— On the one hand you are right, but we can
also stand natural background by conducting
hygienic measures, by starting construction of
non-permanent housing on increased radio-
activity sites. Second - conducting hygiene
measures where there is still an increased
radon concentration, such as improved ven-
tilation, as radon is a gas and it mainly expo-
ses respiratory system, if we are talking about
natural radioactive species.

As a doctor | would say, that the differen-
ce in radionuclide is its selectivity to certain
types of tissues. Assume the same cesium,
strontium: they accumulate predominantly in
muscles, bones, as these elements replace
calcium. Potassium is natural radionuclide
contained in bananas, in muscle, liver, and
brains. Radon mainly damages the res-
piratory system. Therefore, in places with high
doses of radon, the incidence of lung cancer
increases threefold.

The continuation of the article read
in the next issue

Adapted from media materials
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¥TTbIK MOJIIMET
OPTAIbIKTAPbIHbIH SEPTTEYJIEPI
XXOHE TEXHOJIOIUANDbIK OAMYbI

asakcTtaH GipHelwe xbingaH 6epi Agponbik

CblHakka TblbiM cany KenicimwapTbl ¥ibl-

mbiMeH (ACTCK) Gipkatap 6afblT GONbIH-

wa Bipriece >xymbIC aTkapbin kenegi. byraH

OipiHWi ke3ekTe 6i3giH enimisge ipreni ic
aTkapbIn OTblpFaH A4ponblK CbiHAKTapAbl 6akbinay
OorblHWAa Xanblkapanblk MOHUTOPWUHT KYMECIHIH,
0ec HbicaHbl xoeHe 1999 Xbinbl reodusmkanbik
3eptTeyrniep WHCTUTYTbIHbIH >KaHblHAH KypblriFaH
KasakcTtaHHbiH ¥ATTblK ManiMeT opTtanbifbl (¥YMO)
e3iHgik ynec kocbin otblp. Optanbikta ACTCK-
Hbl kongay OarbiTbiHOa Oipkatap 3epTTeynep
xyprisinegi. Atan antcak, ACTCK macenenepi 6on-
blHWA fbibIMK 3epTTey bGargaprnamanapbl xaca-
nagbl. byaaH ceipt OpTa Asusagarbl 4an oCbiHOan
opTanbik MamaHgapbl 0yn xepge 6inim, GiniktepiH
xetingipeai.

ACTCK macenenepi 6ovbiHWa KasakctaH xe-
piHoe Xanblkapanblk KOH(epeHUUSAHbIH, OTKi3iny-
iHiH ©3iHAik opHbl Gap. KasakcTaHHbIH aviMakTafbl
casicm >xaHe KewbaclbinblK peniH eckepe OTbl-
pbin, 7-11 winge apanbifbiHga Anmatbiga, Ka-
3aKkcTaHgarbl  YNTTbIK  MOMiMET  opTanblfblHbIH,
KbI3MeTiH aTkapaTtblH KP MHBecTMuma xsHe gamy
MUHUCTPAIr atoM 3Heprudacel KomuteTi reodou-
3ukanolk 3eptreynep MHCTUTyTbiHOa «Y¥NTTbIK M-
nimet OpTanblKTapbliHblH, AaMybl» aTTbl ayKbIM-
Obl ic-wapa ymbimgacTbipbiigbl. COHbIMEH Ka-
Tap, ocbl wapa asacbiHaa Kankas >xeHe OpTtanbik
Asna engepi ywiH TpeHuHr eTkisingi (NDC De-
velopments Workshopand Training for the Cau-
casusand CentralAsia). XubiHabl eTkidyre AKLL-
TbiH JluBepMmop ¥NTTblK 3epTxaHacbl MypPbIHAbIK
oongbl.

dopymra Opmenund, O3ipbangxaH, lpysnsd, Kasak-
cTtaH, KpipfFbl3cTaH, TaxikcTaH, TypKMeHus XoHe
©30ekcTaHHaH KenreH KblpblKTaH aca MamMaH Ka-
ToicTbl. AKLL >xaHe Benrpusgan kenreH ACTCK
MamaHaapbl TbiHOayLwbIapabl a3ipri KyHri Xanbl-
Kapanblk  MOHWUTOPWHriNey  XymeciHiH  (XMXK)
XYMbICbIMEH >XoHe Xarblkapanblk ManiMeT opTa-
NbifbIHbIH, ~ angafbl MakcaT-MiHAETIMEH TaHbICTbI-
poin eTTi. byn e3 keseriHge YNTTblK Manimer
OprtanbiktapeiHa XMXK menimeTiH nanganaHyra

MYMKIiHAIK Gepegi. OHblH iWiHOe asamaTTblk Mo-
ceneHi wewyne S4ponblK MOHUTOPUHIIHIH, MaSli-
METIH nanganaHy KaxeTTiri anToblngbl. ATan anTtcak,
anemperi kenTereH 3epTTey opTanbifblHAa onap-
Obl  cercMmuKanblk kayinTi 6aranay, UyHamugi
xabapnay, Tabufu opi TexHoreHgi cunatTarbl
kayinTi KyObinbicTapabl (METEoOpUTTIH,  Kynaybl,
ra3  KyObIpblHbIH  XapbifbiCbl,  3bIMbIPaHHbIH,
Kynaybl oHe T.0) MOHMTOPUMHriNey MakcaTbiHOA
KongaHblinagbl.

Lapa GapbicbiHaoa Kasakctan ACTCK manimeTiH
nanganaHyga anmakta kew OacblHga kene
XaTkaHbl antbingbl. byran ken xarganga ACTCK
YWbIMbIHbIH, ~ Xanblkapanblk MOHUTOPWUHII  KyWne-
ciHOe XyprisineTiH agponblk CblHaKTapabl Kaga-
Fanay VyuWwiH KongaHbinaTblH Typni TEXHOMorms-
napgplH, ManiMeTiH Bipirin nanganaHy yrkeH ynec
kockaH. ACTCK-ga 6Gapnbifbl TOPT TEXHOMOrus,
atan awnTtcak cencmuKkanblk, WHMPPaObIObICTLIK,
rMMOPOaKYCTUKANbIK >KOHE PaANOHYKIMATIK Tacin
KkongaHbinagbl ekeH. bisgin enimisge 6ynapabiH
ceicMuKarnblK XeHe WHMPagbIObICTLIK Tacini Ha-
3apfa anblHFaH.

CemuHapra kauTtbin opancak. llapa GapbICbIH-
Ja kartbicywbl engepdiH ekingepi ¥MO-napga
XKYPrisineTiH 3epTTey XyMbICbl Typanbl OGasHaa-
Ma >xacagbl. KasakctaH TapanblHaH Ce3 arnfaH
KasakcTaHHbIH yNATTbIK  OpTanbifbl  AUPEKTOPLI
H.H.Muxannosa opTanbIKTblH, >XahaHOblK >XoHe
anMakTbIK Xep CiNnKiHICIH >kaHe s4posblK Xapbl-
NbICTbl MOHUTOPUHrINEYiHAEr KEeTICTIKTepiH Tinre
Tnek etTi. XKnblH aacbiHga Optanbik A3nd XeHe
Kankas anmarblHOa >Xy3ere acblpbliaTblH opTak
3epTTeynepgiH xobacbl TankbiaHgbl. CemuHap
XyMbicbiH RSTT cencmukanblk XafgannapbiHblH,
angpiH-any Typanbl ACTCK TpeHuHri TyriHgegi.
An  MyHZafbl MakcaT CcelcMuKanblk  Aymniygid
HakTbl Kanga OpblH anfaHblH aHbIKTay, $IFHM,
DanpikTiH,  OeHreniH keTepy epni. bypaH  cbipT
CENCMONOrnanbIK Xargannapga aTanoHabIK
OoKuFanapgbl KongaHyablH aca MaHbl3gbl pesnre ne
eKkeHi anTbingbl. Ananga onapgbl 3epTTey YLWiH
arviMak MamaHgapbl e3apa 6epik apinTecTik opHa-
TYbl KaXeT.

Hadexda Muxatnoea,
3y

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

1 TambI3

2050 xbinbl KasakcTaHHbIH KaUTa
KannblHa KeneTiH aHepruaparbl
yneci 50 nanbi3fa geniH ecepni

Byn Ttypanel KP meTponortapablin
OeciHWi >kublHbiHOA «Astanasolar»
XKWC-HbIH 6ac gupekTopbl B.CoBetc-
K antbin oTTi. OHbIH Ce3iHWe, a3ipri
KYHi YKIMET >XyKTereH MiHgeTke caw
KkanTa KannblHa KeneTiH 3Heprus
Ke3fepiHiH  eHAipiciH  apTapanTaH-
Oblpy XoHe KanblH OGykapa apachbiH-
0a KeHiHeH HacuxatTay XyMbicTapsbl
Xypyne.

Byn Tapanta XykTenreH MiHgeT
XeHin emec. Atan antcak, 2050 xbinfFa
Kapan kanTa KanmnblHa KeneTiH aHeprus
ke3gepiHiH yneciH 50 nanmbi3fa geuiH
ecipy kaxeT. An 6yriHri TaHaa onapabliH
opTak yneci 1 navbi3fra ga xeTnengi.
CoHAblKTaH aTkapbiiMaK  XXyMbIC
aykbimabl. «byn icTi HacuxatTayabliH
3KOHOMMKanelk cunatel 6ap. Bubin
YkiMeT MmeMnekeTTik kongayabl kKamTa-
Macbl3 €eTeTiH >aHe ipi 6usHecke
0i3giH eHimagepre Hasap ayaapyfa
MYMKiHAiK 6epeTiH GipkaTtap mMaHbI3gbl
Kyxattap kabbingagbl. An angafbl
xbinbl KasakctaHpa kyatel 100 MBT
-0aH acaTtblH KyH cTaHcanapbl >xannbl
Xymnere kipireTiH 6onagbi»,- geai Co-
BETCKUN.

BNews.kz

12 aBrycTta
YpaH KyHbIHbIH apTybl

«The Ux Consulting» Company ge-
periHe CeHcek, CNOTTbIK HapblKkTa ypaH
KOHLEHTpaTbIHbIH, TOTbIK XoHe Lana
TOTbIFbl COHFbI aga dyHTbiHa $28,25-
AaH $28,75 gonnapfa eckeH.

An |l ToKkcaHHbIH kepceTKili 6ONbIH-
wa KasakctaHgoa ypaH eHaipy 5 650
TOHHara xeTTi. byn xocnapnaxfaH
mexere can. CanbicToipap 6oncak:
ObINTLIPFbI XKbINFbI 48N OCbl aparbikTa
enimisge 5 590 ToHHa ypaH eHaipingi.
Ocbinanwa 6i3giH en ocblHay MaHbI3abl
aHepreTUkanblK LWKMKI3aTTbl eHAipyae
kewbacbiHOafbl Ti3IMHEH TYCKEH XOK.
BynaH cbipT ypaH Kopbl 6OMbIHLWA
KasakcTtaH anabiHfFbl OpbiHAA.

Avita «keTenik, ypaHfa apHanfaH
2014 xbinpafbl cnoTTblk 6Gafa 30
nanbi3ra Hemece dyHTbiHa  $32
TemMeHpgeTinreH 6GonaTtbiH. An 2015-
2017 xbInFbl 6ormkam GoMblHLWA ypaH
Garacbl yHTbIHA $40 ecegi.

KazakhstanToday

XPOHUKA CHRONICLE

1 aBrycra
K 2050 roay B PK nonsa BU3
Bo3pacrtet no 50%

O6 aToM Ha NATOM 3acedaHun me-
TponoroB PK coobwun reHepans-
Hbli aupekTop TOO «Astana solar»
B.CoBetckuin. Kak oH oTmeTun, cenvyac
MaeT WCMNONMHEHME MOPYYEHUS PYKO-
BOZACTBa CTpaHbl NO NyTN AnBepcudpu-
Kauuu 1 no nonynsipMsalmm NnpousBos-
CTBa BO30OHOBMSIEMbIX WCTOYHMKOB
3HEepruu.

WHaovkaTopbl NOCTaBMeHbl OYeHb
xecTkue: k 2050 rogy gona BNS Bos-
pacteT go 50%. Ha cerogHs o6uwas
[onsi BO306HOBNSAEMbIX pecypcoB CO-
ctaBnsgetr meHee 1%, NO3TOMY cCnekTp
paboTbl, kKoTOpyto Heobxogumo npo-
BECTMW, OYEHb LUNPOK. «OTO HE TOMNbKO
nonynsipusauus, Ho ele U SKOHOMU-
Yyecknin cnekTp. bonbwon naker po-
KYMEHTOB MO rocnoagepXke MNpUHAT
B 3TOM rogy npaBWUTENbCTBOM, B TOM
yncne no PUKCMpoBaHHbLIM Tapudam,
a Takke MOTUBMPYIOLWMM KPYMHbINA
O6usHec obpallaTb BHUMaHME Ha Halle
npon3BoacTBO. TONbKO B cnegytoLllem
rogy B KasaxctaHe Oyner BHeapeHoO
6onee 100 MBT ycTaHOBNEHHON MOLL-
HOCTWU COMHEYHbIX CTaHuuny», - goba-
Bun CoBeTCKUN.

BNews.kz

12 aBrycTta
MoBbIweHMe UeH Ha ypaH

Mo paHHbIM «The Ux Consulting»
Company, Ha CMNOTOBOM pblHKE CTO-
MMOCTb KOHLIEHTpaTa 3aKMCU-OKUCU
ypaHa 3a nocnegHui mecsl NoBbICU-
nacb ¢ $28,25 no $28,75 3a yHT.

Mo pesynbratam Il kBapTana o6b-
eMm obbelum ypaHa B PK poctur 5 650
TOHH, 4YTO COOTBETCTBYET paHee 3a-
NnnaHUPoOBaHHbIM MokasaTensm. [ns
CpaBHEHUSI: 3a aHanoruMyHbll nepuog
npownoro roga B pecnybnuke ©6bino
[obbito 5 590 ToHH ypaHa. Takum 06-
pa3oM, KasaxctaH npogorxaeTt ocTa-
BaTbCs MMPOBbLIM NMAEPOM Mo Aobblye
3TOr0 BaXKHEWLIEro 3HepreTU4eckoro
Cblpbsi, MO 3amnacam KOTOPOro cTpaHa
BXOAWUT B YMCIO BeAYLLMX B MUPE.

Mpwn aTom Ana ypaHa nporHos cno-
TOBOW LeHbl cHMXeH Ha 30% Ha 2014
rog, unu po $32 3a yHT. 3aTem, B
2015-2017 roabl, N0 NPOrHO3y, uUeHa
ypaHa BblpacTteT Ao $40 3a dyHT.

Kazakhstan Today

1 august
By 2050 Kazakhstan will increase
RES production up to 50%

«By 2050 Kazakhstan will increase
RES production up to 50%», - stated
General Director of Astana Solar
Vyacheslav Sovetskiy during 5th
Session of RK Metrologists. As he
pointed out now it is executing of the
order given by the State governing
regarding diversification and promo-
tion of renewable energy production.

The indicators set are very strict:
by 2050 the share of renewable
energy should be increased by 50%.
Today, the overall share of renewable
resources is less than 1 %, so the
range of work to be undertaken is
very wide. «It’s not only the promotion
but also the economic spectrum.
Large package of documents on state
support is approved this year by the
government, including fixed rates as
well as on motivating big business to
pay attention to our production. Only
next year Kazakhstan will be provided
with more than 100 MW of installed
capacity of solar plants».- added Mr.
Sovetskiy.

BNews.kz

12 august
Uranium goes up in price

According to «The Ux Consulting»
Company, in the spot market the
concentrate of uranium oxide went
up in price from $28.25 to $28.75 per
pound for the past month.

Subsequent to the results of Il
quarter volume of uranium production
in Kazakhstan reached 5,650 tons
that corresponds to the previously
planned indicators. For comparison,
during the same period last vyear,
Kazakhstan produced 5,590 tons of
uranium. Thus, Kazakhstan continues
to be a world leader in the production
of these important energy resources,
owing reserves of which the country is
among global leaders.

Moreover, for the uranium spot
price forecast is reduced by 30% in
2014 or up to $32 per pound. Going
forward from 2015 to 2017 according
to the forecast, the uranium price will
rise to $ 40 per pound.

Kazakhstan Today
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NCCNEOOBAHUE
N PASBUTUE
TEXHOINOTINIA
HALUMOHATbHbIX
LEHTPOB OAHHbIX

OT y>Xe He nepBbir rog, KasaxctaH TeCcHO
cotpygHuyaet ¢ OpraHnsaumen [JoroBopa
0 BceobbemnoweM 3anpelleHnn agep-
HbIX ucnbiTaHnni (OB3AN) no pasnuyHbIM
HanpasneHuam. [lpexage Bcero, 3ToMy
CNOCOBCTBYIOT YCTAHOBMEHHbIE U YCNELHO (YHK-
LUMOHMPYIOLLUME Ha TEPPUTOPUUN HaLlen pecnybnukm
nNaTb 06bekToB MexayHapogHON CUCTEMbI MOHUTO-
puvHra NO KOHTPOSMIO 3a SA4epPHbIMU MUCMbITAHUSMU,
a Takke opraHu3oBaHHbIM B 1999r. B coctaBe UH-
cTUTyTa reogmanyeckmx uccrnegosaHmn PK Kasax-
CTaHCKuM HauuoHanbHbIM LEHTP AaHHbIX. Ha Gase
LleHTpa B nogoepxky [OB3AU Beaytcsa pa3paboTku
no psgy pasnuyHbIX MCCneaoBaTeNbCKUX Hanpas-
neHun. Mpexge Bcero, akLUEHT CTaBUTCS Ha BbINOJS-
HEeHMe Hay4HO-TEXHUYECKMX nporpaMm no npobne-
mam [1B3AW, a Tarke Ha npoBegeHne obyYaroLLmnx
KypCOB 4111 cneunanncToB ApYrMx LEHTPOB AAaHHbIX
LleHTpanbHOM A3uMnM M KasaxCTaHCKUX cheuunanu-
CTOB Ha Kypcax, opraHn3oBaHHbix BTC OB3AN.

HemanoBaxHyl0 pornb WrpailT opraHu3auus u
npoBegeHne B PK MexayHapoaHbIX KOHepeHLUnit
no npobnemam [1B3AN. YunTtbiBas NoNmMTNYECKYIO 1
KOHCTPYKTUBHYIO ponb PK B pernoHe, a Takke onbIT
N AOCTUXeHMSA B 06nacTn aepHOro MOHUTOPUHIA C
7 no 11 nonga B L,AnMaThbl Ha 6a3e LleHTpa gaHHbIX
P N KAS MUHT, BbINONHAKOLWErO (YHKLMM
KazaxcTaHCKOro HauuMOHanbHOro LEeHTpa AaHHbIX,
NPOLUSIO O4HO M3 Takmx MeponpuaTtui. Peub noet
0 ceMunHape «Pasutne Hau.LleHTpoB AaHHbIX».
MapannensHo ¢ HUM ObIn NpoBeAeH TPEHWHT Ang
ctpaH Kaekasa u LeHTpanbHon Asumn. Obe WHu-
uuaTtuebl 6binn opraHmsosaHbl OOB3AN npn noa-
aepxke JluBepmopckon Hau.nabopatopum CLLA.

B pabote dhopyma npuHsaNM y4actne copok OguH
cneumanuct ns ctpaH LleHTpansHon Asum n KaBka-
3a, Kyoa BxoasT: ApmeHnusi, AsepbangxaHn, pyaus,
KaszaxcTtaH, KblprbidctaH, TamKkukuctaH, TYpKMEHNs
N Y36ekncTaH. JlekuMm 1M npakTUYeCcKne 3aHATUS,
nNpoBOAUMbIE U3BECTHbIMU cneumanuctammn ns Of-
B3AWN, CLUA n BeHrpun, o3HakoMunu cnyliaTtenen
C Tekywmm ctatycom MexayHapooHOW CUCTEMBI
MOHWUTOPWHra, 3agjadamu M npoayktammn Mexay-

WWW.NUCLEAR.KZ
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RESEARCH

AND DEVELOPMENT
OF TECHNOLOGIES
FOR NATIONAL DATA
CENTERS

t is not the first year that Kazakhstan is

working in close cooperation in various

fields with the Comprehensive Nuclear-

Test-Ban Treaty (CTBT) Organization. First

of all, this cooperation is based on crea-
tion and successful functioning of five ob-
jects of the International Monitoring System
for detecting nuclear tests on the territory
of our country and Kazakhstan National
Data Center organized in 1999 under the
Institute of Geophysical Research. The
Center carries out investigations in diffe-
rent areas in support of the CTBTO. They
are primarily focused on the implementation
of scientific and technical CTBTO prog-
rams, ftraining of specialists from other
data centers in Central Asia and Kazakhstan
on the courses organized by PTS CTBTO.

An important role is played by the or-
ganization of international CTBT conferen-
ces in Kazakhstan. Taking into account
political and constructive role of Kazakhstan
in the region, as well as its experience
and achievements in the field of nuclear
monitoring, one of such events was held
in Almaty on 7-11 July on the basis of the
Data Center of RSE IGR AEC MINT perfor-
ming the functions of Kazakhstan National
Data Center. The event was the seminar
«Development of National Data Centers».
In parallel with the seminar, the training for
the countries of the Caucasus and Central
Asia was organized (NDC Developments
Workshop and Trainingfor the Caucasus and
Central Asia). Both initiatives were orga-
nized by CTBTO with the support of Liver-
more National Laboratory, USA.

Forty-one specialists from Central Asia and
the Caucasus including Armenia, Azerbaijan,
Georgia, Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan took part in the
forum. Lectures and workshops conducted by
well-known experts from the CTBTO, the United

HapogHoro LleHTpa gaHHbIX. bonee Toro, ato cae-
nano BO3MOXHbIM nostydeHust gaHHbix MCM n nc-
Nonb3oBaHUs UX AN UccrnedoBaTernbCckux 3agady B
HaumoHanbHbix LleHTpax gaHHbIX. [pu atom ocobo
nogyepkmMBanacb 3HaYMMOCTb NMPUMEHEHMS AaHHbIX
SAEPHOIO MOHUTOPUHIA AMs PELUEHNS FPaXXaaHCKNX
3agad. Tak, B pasnunyHbIX UCCeaoBaTeNbCKMX LiEH-
Tpax MMpa OHM MPUMEHSIOTCA OIS OLLEHKN CENCMMU-
4YEeCKOM OMacHOCTU, NpenynpexaeHns LyHamu, Mo-
HUTOPMHIa OMAacHbIX SIBNEHUA Kak NPUPOAHOro, Tak
N TEXHOTEHHOro Xapaktepa (nageHne MeTeopuToB,
aBapuM Ha rasonpoBofax, NageHue pakeT-HocuTe-
nenunTa.).

HeoaHokpaTHO uccnegoBaTensMu B Xo4e SOoKNa-
[0B Obln oTMeYeH TOT dakT, Yto KasaxcTaH aBns-
eTcsa NIMAEepoM Mo NCNONb30BaHUIO AaHHbIX OB3AN
B pernmoHe. Bo MHorom ato npouncxogut 6rnarogaps
COBMECTHOMY UCMOSIb30BaHUIO AaHHbIX PasfnyHbIX
TEXHONOIMMN, NCNOMNb3YEMbIX AN KOHTPONS 3a Npo-
BOANMbIMU SOEPHBIMU UCMBITAHUAMU B CUCTEME
MexayHapogHoro MoHuTopuHra OLOB3AWN. Bcero
B OB3AW uncnonb3yoTcs YeTbipe TEXHOMOMMN -
CENCMUYECKUN, WHAPaA3BYKOBOMW, rMapoakycTnye-
CKUN N pagmnoHYyKNnaHbIA MeToabl. B yacTtHocTu, B
Hawewn cTtpaHe B pamkax OB3AN Ha BoopyxeHue
Oblnn B34Tbl OBE TEXHOMOrMU. ATO CENCMUYECKUI
N MH(Pa3BYKOBOWN METOAbI.

Ho BepHemcs k cemuHapy. Ero paborta 6bina no-
CTpOEHa TakMm 00pas3oMm, YTO Kaxgad cTpaHa —
YYaCTHUK cAenana O3HaKOMUTEMbHbIA Joknag o
CeTn HabnwaeHn N uccrnegoBartenbCckux paborax,
npoeoanmMbIX B pasnuyHbix HL. Co ctopoHbl Ka-
3axcTaHa € 4oKagoM BbicTynuna gupektop Kasax-
CTaHCKOrO LIeHTpa AaHHbIX 4OKTOp (hM3nKo-MaTema-
Tnyeckmx Hayk H.H.Muxamnosa, npegctaBusLuasi
OOCTUXKEHNST Ka3axXCTAHCKOro LieHTpa B rnobanbHOM
N PErMoHarbHOM MOHWUTOPUHIE 3EMIETPSCEHNNA U
sSAEepHbIX B3pbiBOB. [MpoBedeHHble B pamMKax He-
CKOJTbKMX KPYIIbIX CTOMOB ANCKYCCUM O BO3MOXHbIX
COBMECTHbIX MCCeaoBaHUAX M OyayLmx npoekTax
B pernoHax LleHTpanbHon Asum n KaBkasa cosga-
1IN XOPOLLYIO MAOLLAAKY 451 COBMECTHbBIX MPOEKTOB.
3aeepLumn nporpammy cemuHapa OB3AN TpeHnHr
Mo MCMOSib30BaHUIO HOBLIX METOAOB JOKanuaaumm
cericmmnyeckmx cobbitun RSTT, uenb KoToporo 3a-
Krtodanacb B 3HA4YUTENbHOM MOBbILLEHUM TOYHOCTHU
HaXOXOEeHNs1 KOOPAUHAT NCTOYHMKOB CENCMNYECKNX
cobbiTun. bbina nogyepkHyTa BaXkHas porib B UC-
Morib30BaHUN 3TaNIOHHbIX COObLITUN B 3a4a4ax Cenc-
MOJTOTUK, B N3Yy4EHNN KOTOPbIX HEOOXOOUMO COTpYA-
HUYECTBO CMeLmManmcToB BCEX CTPaH PernoHa.

Hadex0da Muxatnosa,
nuruv

AnepHoe obwecTBo KasaxcraHa

States and Hungary informed participants
about the current status of the International
Monitoring System, tasks and products of the
International Data Center. The seminar enab-
led its participants to obtain the IMS data and
to use them for research purposes in the na-
tional data centers. The reporters especially
emphasized the importance of use of nuclear
monitoring data for solution of civil tasks. In
various research centers in the world they
are used for seismic hazard assessment,
tsunami warning and monitoring of hazar-
dous phenomena of natural and man-made
character (falling meteorites, crash of gas
pipelines, falling rockets, etc.).

The reporters repeatedly mentioned the
fact that Kazakhstan is the leader in the use
of CTBTO data in the region. These results
are explained by the joint use of the data
from various technologies used to detect
nuclear tests in the international monitoring
CTBTO system. The CTBTO uses four
technologies — seismic, infrasound, hydroa-
coustic and radionuclide methods. In particular,
in our country seismic and infrasound me-
thods are used.

Let us go back to the seminar. Its work was
organized in such a way that each country-
participant had to make an introductory
report about the observation network and
research activities carried out by its NDCs.
From Kazakhstan, the report was made by the
director of Kazakhstan Data Center, Doctor
of Physical and Mathematical Sciences
N.N. Mihaylova, who presented achievements
of Kazakhstan Center in global and regional
monitoring of earthquakes and nuclear
explosions. The discussions of possible joint
research and future projects in Central Asia
and the Caucasus, organized in the framework
of several roundtables, created a good
platform for joint projects. The CTBTO semi-
nar was finalized by training in the use of
new methods for localization of seismic
RSTT events, the purpose of which is to signi-
ficantly improve the accuracy of detection
of coordinates of sources of seismicevents.
The reporters emphasized the important
role of reference events in seismology, stu-
dying of which requires cooperation of spe-
cialists of all countries of the region.

Nadezhda Mikhailova,
IGR
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ATOMAObIK SQHEPITOKOMBUHAT
— KANA Uriir yYwiH

Tambi3 anbiHaa MAJK cbiHakTaH eTTi, atan anTcakK AKrayabl OypbiH-COHAbI GonmaraH
KyMAbl Aaybis TymMwanan angbl. OcbiHbIH cangapbiHaH OipHelue XXofapbl KepHeYIli aNeKTp
XXyMenepi iCTeH WbIFbIN, Kara XaHe OHbIH ipreciHgeri engi-mekeHaepae Cy MeH Xapblk
TokTtan Kangbl. MAJK mamaHpapbl 6yn TapanTta KblpaFbiiblK TaHbITbIN, KaUTa KanmnblHa
KenTipy XXyMbICTapblH Aepey Konfa angbl. HoTmxxeciHoe anaTTbiH cangapbiH Xonabl. An
o6yn icke MAJK 6acwbicbl CoakeH ©TebaeBTbIH 03i TiKernen XeTeKwWwinik eTkeH 6onaTbiH.

akeH Hypynbl, kymabl gaybin MAOSK-ke
KaHLWarnbIKTbl 3aKblM KenTipAi xeHe anar-
ThIH, cangapblH 0K KaHLUa yakbIT angbl?

—Kymopl xengiH cangapbiHaH Gipkatap  anekTp
Xerninepi icTeH Wbibin kangbl. Atan antcak, «MASK-
KasatomeHgijpic» XKLLIC-biHa Tuecini cymeH kamTtama-
cbi3 eryagiH  Ne2 optanblk TopabblH KyaTneH kamra-
Macbl3 eTy Toktan kangbl. CoHblH cebebiHeH, Akray
KanacblHa Cy LLeKTeyrli MernLepae faHa xibepingi.

Ananpga apaga Gip cafaT yakbIT eTnen, gan con
KYHi, cafaT Kewki cerisgep wamacbiHga kyaTt be-
peTiH KypbUIFbIIapablH, Xerici KanWta XeHgenin,
«MAO3K-KazatomeHgipic» XKLIC-biHa wbiFa Gepic-
Teri cy Oepi xyneci kanTa kannbiHa Kengi.

— Xannbl eHipai kamTtamackid etygeri MAJKTIH,
yneci kaHgan?

— KypbinFanel ©epi xeHe o3ipri KyHre AeniH
MAQSK TyTtac MaHfbicTay 0OOMnbICbIH KyaT KesiMeH
kamTamacbl3 eTin oTbipFfaH OipaeH-6ip eHgipic
opHbl. ByaaH cbipT 6i3 AKTay KanacblH X8HE OHbIH
ipreciHaeri engi MekeHaepai XblTyMeH XoHe CyablH,
Oapnblk TypriepiMeH kKaMTamachl3 eTEMI3.

An 29 mamblpga cy TywbiTatblH «Kacnun» 3a-
ybiTbl MyHannbl aygaHbiH TayniriHe 4 000 m3 men-
WwepiHae aybl3 CyMeH kKamTamacbl3 €Ty MiHAETIH

63 MOMHbIHA angpl. byn wamanan anfaHga obnbic
opTarnblfbl MEH OHbIH, ipreciHgeri engi MmekeHaepaiH
aybl3 Cy TYTbIHY kenemiHiH 10% kypangbl.

2013 xbinbl «MA3K-KasatomeHgipic» XKLWIC
3MNEKTPOCTAHCbIHbIH, Makcumangbl eHAipic KyaTbl
727 MBT xeTTi, an ycrimisgeri xbinabiH 6acbiHga
Oyn kepceTkiw 776 MBT kypaabl.

— CoraH kapaman, MA3JK-ke TyceTiH canmMakTbIH
asalMaraHbl aHblK, conan emec ne?

— Wea. Anpgarbl yakpiTTa «MaHfFbicTaymyHanrasy
AK «Kanamkac» KkKeH OpHblHOA rasTypouHanbIk
3NeKTPOCTaHCcaCkIH icke kocnak. byn e3 keseriHge
MYHal eHZipeTiH KelleHHiH egayip OGeniriH KyaT
Ke3iMeH KamTamacbl3 €Tin, CoHbiMeH Gipre MAJK
3MNeKTpCTaHcachl reHepaToprapbiHbIH, XYKTEMECIH
wamameH 35 MBT xeHingeteqi. [JereHmeH, xaHa
TEXHONOIMSASbI FeHEpPaUMsNanTbiH KypbinfFbinap ca-
nbiH6arbiHWa, MaHfbicTay 3HEProTopabbIHbIH, KyaT
XeTicneywliniri MaceneciH ey MyMKiH emec.

— byn Tapanta angafbl yakblTTa kaHgam >koba-
nap >xysere acagbl?

—Yctimizgeri  Xbinbl  dopaHUy3  eHAipiciHe
Tnecini N'MIA-3 cy TywbITaTblH KYPbISFBLICKIH iCKe
kocnaknbl3. OcblHay Kypbififbl TYLIbLITY KELleHiH
MOLEepHM3aumMsnay asicblHaa canblHfaH 6onarbiH

XXoHe e3 ke3eriHae on eHipaeri aybl3 Cy MaceneciH weLleTiH 6onagbl.

WMo, aHepreTukanblk cekTopda LWeLiMiH Tannan oTbipFaH Macenep
Ken. JHepreTukanblk KypbinFblnapablH, Herisri 6enirine 30-40 Xbin
oonfaHbiMeH, 2013 XbinFbl eHAipic GeniMwenepiHiH, XXyMbICbIiHA
yHemai api Tuimagi gen 6Gara Oepyre ©Oonagbl. Ananga angarbl
yakbiTTa KOO-2 xaHe KI0O-1-geri bipkatap TypbuHanapabiH TO3ybl
3HeprokelleHaeri XyMbIC KyaTbIHbIH, TeMeHaeyiHe anbin kenegi. An
2017-2018 »xbingapbl kapkblHAbI Aambin kene >xatkaH MaHfbicTay
o0nbICbIHAA KyaT Tanwbinblfbl cesinyi MymkiH. byn tapanta MAJK-
KasatomeHngipic «KasatomeHgipic» YAK-bimeH >xoHe MaHfbicTay
o0nbICThIK akimairimeH OGipnecin MA3JK-ke KocbIMLia KyaT €Hrisy
MaceneciH Tankpinan xartbelp. Erep 6yn 6actamara oH 6ara Gepince,
2017-2018 »>bingapbel 6i3 eckipreH TypboreHepaTopnapgblH, OpPHbI-
Ha kyatbl 250 MBT GonatbiH yHemMai Oynbirasgbl KypbUIFblIapablH,
KYPbIIbICBIH Kypri3eTiH 6onambi3. O3ipri KyHi KacinopblHAa KoM-
OVMHaT XYMbICbIHbIH, KOplUaFaH opTafa, agamfa TWMi3eTiH 3UsiHbIH
TOMeHOeTy MakcaTbiHAa Oipkatap ic-lapanap >Xysere acblpblfbin
XaTtblp. OHAIPICTIH, 3HEProTUIMAINITIH apTTbIpy YLWiH TEXHOMNOMUANbIK
npouecctepai aBTomaTTbl Typae Gakblnay XyNeciH KipiKTipy »KyMbICbI
»anfacatblH 6onagpl.

— An ocbl aNeKTp KyaTbl, Cy XaHe XblnyablH 6arackl angarbl Xbli-
Japbl KaHLWanbIKTbl TYpakTbl 6onaabl?

— OpbIHAbI cypak. OHipae KyaT ke3i, cy XaHe XblnyabiH 6arackl 2006-
2013 xbingapablH apanbifblHAa e3repiccia 6onabl, iFHU, TypakThl bara
caktangbl. An 2013 xbingbiH, 6ackiHga 12 % ecTi. TypfFbiHOAP MblHA-
Hbl TYCiHYi Kepek, GaFaHblH ecyi Tek bisre faHa 6arinaHbIiCTbl eMec.
Atan anTtcam OyfaH ra3 GaracbiHblH, ©CYi, KypblffbliapablH eckipyi,
KyaTTblH ToeMeHaeyi ceben 6onagbl.

— MAOSK — 6ip kesgepi anemgeri xxaHe KasakcTangarbl Xbligam

HenUTpoHZap HerisiHAe XYMbIC iICTENTIH OHAIPICTIK peakTopablH, one-
paTopbl 6onabl. QHeprokoMouHaT 25 xbin 60Mbl aTOM SHEPTUACHIHbIH,
HaTMXeciHOe XyMbIC icTedi. byn opanga cisgiH KasakctaHga atom
3MNeKTpPCTaHcacblH cany Typarbl NikipiHi3 kaHaan?
— KasakcTaHHbIH Oipkatap eHipiHae KyaT ke3i Tanwbl. CoHAbIKTaH ga
3 H6acbiMm ASC KypbISbICbIH XYypridyre kapcbl emecniH. byn 6yriHri
KYHi 9Konorusanblk TypFbldaH Tasa api TMiMai aHeprnd. Ananga Kenti
nikipiH ge eckepy kepek. AnTtanblk, AkTay TypfbiHaapbl eHipge ASC
canyfra kapchbl. bipak, inrepige antoin eTkeHgen eHip OyriH bonmaca
[a, epTeHri KyHi KyaT TanwblinblfbiHa yLWblpangbl, an oHbl 6ongbipmay
YLLIH KaXXeTTi Wwapanapabl KasipaeH kabbingay Kaxer.

— BH-350 peakTopbIH KOMAaHbICTaH LWblFapy MakcaTblHAa KaH4aun
Lapanap »yprisinin xartbip?

— LLbIHBIH anTy KepekK, peakTop xubipMa 6ec >bln BoWbl «agasn KbI3MET»
erTi. An 1998 xbingbliH, 16 Haypbi3biHOA KOMAAHLICTaH LblFapbiigbl.
AviTa KeTy Kepek, pagvaumsanblk Gakbinay TypakTbl TYPAE >Kyprisinin
Typagbl. Ocbl yakbiTka [OeWiH KopliafaH opTafa  LblFapbinarbiH
pagnoakTUBTI 3aTTapablH, MenLepi KayinTi JeHrenre »eTin KepreH oK,

— CizgiH onbiHpIdwa, MAJK-TbIH, TabbICTbl XXYMbICLIHbIH, KYMKWSCHI,
KinTi Hepge?

— Bbyn OGipiHwWi kesekTe, GinikTi kagpnep. OHeprokombuHatTa 63
iCiH >KaHbIHOAW CcymeTiH azamarTap ictengi. bipak MyHCbI3 Tafbl 6on-
Mangbl, cebebi kana TipLiniri, OHbIH ecin-epkeHdeyi 6i3giH eHAipic
OPHbIHbIH, TYPaKTbIfbiFbiHA TaYEnAi.

Onus [emeciHoea,

KAK

AnepHoe obwecTBo KasaxcraHa

XPOHUKA
CHRONICLE

15 TambI3
Eki YKimeTTiH apacbiHAaFbl kenicim

KP CIM MWHUCTpiHIH opblHGacapbl
E.AwbikbaeB xoHe KaHagaHblH TeTeHLle
»oHe OkinetTi enuwlici WoH Crann atom
3HeprusicbiH 6erbiT MakcaTTa KongaHyaa
apinTecTikTi apTThipy GarbiTbiHAarbl Keni-
CiMHIH KyLUiHe eHreHiH pactan, opi Koc
TapanTblH, OCblHAYy KyXaTTa KepceTinreH
MiHOEeTTepAi MyMTIKCi3 OpblHOAWTbIHbI TY-
panbl e3apa HoTa anvacTbl. KyLuiHe eHreH
Kenicim eki engjiHapacblHaarbl 9piNTECTIKTIH,
TamblpblHA KaH >KyripreHiH aHFapTabl.
Opi atom 3HeprusicblH 6enbiT makcaTTa
KongaHydblH, XaHa MYyMKiHAIKTepiHe »on
awagbl. byn TapanTta eki en xaHa TexHo-
norusinapabl nanganaHa oTbIpbin, GipikkeH
»xobanapabl Xy3ere acblpaTtbiH 6onagbl.

www.kaec.gov.kz

15 aBrycTta
CornaweHue ABYyX NpaBUTENbCTB

B MWL PK samectutens MuHUCTpa
MHOCTpaHHbIX aen E.AwwvkbaeB n Ypes-
Bbl4anHbIn 1 NonHomMouHbIn Mocon Ka-
Hagbl LoH Ctann obmeHsnucb HoTamu
O BbINOSIHEHUN CTOPOHaMW BHYTPUIrOCY-
[apCTBEHHbIX NpoLieayp Mo BCTYNINEHNO
B cuny CornalleHusi 0 CoTpyaHUYECTBE B
o6rnacT MMPHOTO MCMNOMNb30BaHWS aToM-
HOW 9Heprun. BcTtynuBliee B cuny co-
rnawieHne SIBNSIETCS NPOPbIBHBLIM LLArOM
B OTHOLLUEHWSAX Mexay ABYMS CTpaHamu,
OTKpbIBAET LUMPOKNE MEepCrnekTVBbl B
pasBUTUK, NMPUMEHEHUN N WCMONb30Ba-
HUM aTOMHOWN 3HEPTUM B MUPHBIX Lensx,
BKIOYas peanu3aumio COBMECTHbIX Mpo-
€KTOB C NPUMEHEHNEM HOBEMLLNX TEXHO-
Norvii B MPOMBILLMEHHOCTUN, MELULIMHE,
CenbCKOM XO35INCTBE.

www.kaec.gov.kz

15 august
Kazakhstan and Canada
signed an agreement

In the MFA of the RK, Deputy Foreign
Minister of RK Yerzhan Ashikbayev and
Extraordinary and Plenipotentiary Ambas-
sador of Canada Sean Perry Style
exchanged notes on the implementation
by the parties of internal procedures by
the entry into force of the Agreement
for cooperation in the peaceful uses of
atomic energy. Agreement entered into
force is a breakthrough step in relations
between two countries; it opens up broad
prospects in the development, application
and peaceful use of atomic energy
including realization of joint projects with
the latest technology in industry, medicine
and agriculture.

www.kaec.gov.kz
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ATOMHbIWU
OHEPITOKOMBUHAT
— HA BJNIATO
rOPOOA

arycte MA3JK npowen npoBepky Ha

NMPOYHOCTbL: AKTay Nepexun HenpuBblYy-

HYl0 ANSA pernoHa, CUIbHYK NecyaHyto

Oypto. Ctumxusa npmBena K OTKITHOYEHMIO

HECKONbKMX  NUHWA  anekTponepenay
BbICOKOrO HanpsiKeHWsi, YTO CTano NPUYUHOW OT-
KNIOYeHMs BoAdbl M CBETa B ropoge u bnvxkamwmx
nocenkax. Cneuuanuctel MADKa He TOnbKO
NPOAEMOHCTPMpPOBanNM OnNepaTMBHOCTb B MpoOBe-
AEHUN BOCCTAHOBUTENbHbIX PAbOT, HO N BbICOKYHO
rpaXxdaHCKyl0 OTBETCTBEHHOCTb, NpodenaB Ko-
noccanbHyto paboty n 6bICTPO yCTpaHWB nocnea-
CcTBUA pasryna ctuxun. PaboTta Benacb nog nuy-
HbIM KOHTponem pykosoauTensa MASKa — CakeHa
YTebaeBa.

— CakeH HypureBuY, kKakon YypoH HaHecna Nbifib-
Haa Oyps MAOJKy n CKONMbKO BpEMEHU 3aHANo
yCTpaHeHne NnocrneacTsui aBapum?

— [Oa, 10 aBrycta u3-3a CuMrbHON NblfIbHOW Gypu
NPOM30LLIIO OTKNIOYEHME psAaa NUHUIA anekTpone-
pegayun. lNMpn 9TOM NpekpaTUnocb ANeKTPOoCHab-
XEeHue ueHTpanbHoro ysna BogocHabxeHusi Ne2
TOO «MA3K-Kazatomnpomy, YTO NpUBENO K orpa-
HU4YEeHMIO nogayn BoAbl B ropoa AKTtay.

MeHee yeM 4yepes yac, K 8 Yacam Beyepa 3To-
ro Xe AHS BCe IMHMM anekTponepegayn Obinu
BKIMIOYEHbI B paboTy 1 pexxum nogayv BoAbl Ha Bbl-
xoge ¢ TOO «MA3K-Kaszatomnpom» Gbin1 BOcCcTa-
HOBIEH.

— KakoBa ponss MASKa B obecneveHun peruno-
Ha?

— MASK ¢ MOMeHTa cBOEero OCHOBaHUSA U A0
HaCcTosILLEero BPEMEHU SABNSAETCS €AWHCTBEHHbLIM
NCTOYHMKOM 3neKkTpocHabxeHna MaHrncrayckom
obnactn. Kpome TOro, Hawe npegnpuatne obe-
crnevmBaeT TENsIOM U BCEMU BUOAAMU BOAbl ropos
AkTay u bnuanexalume nocernku. Bmecte ¢ Tem, ¢
29 mas onpecHuTenbHbIn 3aBod «Kacnui» B3san
Ha cebsa dyHKunn no obecneyeHuto yactn My-
HaWNMHCKOro panoHa NUTbEBOW BOAON B obbeme
4 000 m® B cyTkn, 4YTO coctaBnseT npumepHo 10%
OT ob6ulero oo6bemMa NoTpebneHns NUTLEBON BOAbI
0obnacTHOro LeHTpa u NPUropoaHON 30HbI.

MakcumanbHas BblpabaTbiBaemasi MOLLHOCTb
anektpocTtaHumn TOO «MAOJK-Kaszatomnpom» B
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POWER COMPLEX

— FOR THE BENEFIT
OF THE CITY

n August the survivability of «MAEC-
Kazatomprom» LLP was tested by nature: a
heavy sandstorm, unusual for the region, hit
Aktau. The sandstorm damaged several high
voltage power lines that caused cutoff of water
and light in the city and nearby towns. MAEC
specialists demonstrated not only efficiency
in repair works, but also high civil responsi-
bility — they fulfilled a huge amount of work and
quickly eliminated the consequences of the
disaster. The works were carried out under the
personal supervision of the head of «MAEC-
Kazatomprom» LLP — Saken Utebayev.

— Saken Nurievich, how did the dust storm
damage «MAEC-Kazatomprom» LLP and how
long did it take to eliminate the consequences of
the accident?

— On August 10, a severe dust storm caused
cutoff of several transmission lines. The
power supply of the central node of water line
No.2 of «MAEK-Kazatomprom» LLP ceased,
which led to limitation of water supply to the city
of Aktau.

Less than an hour later, by 8:00 in the
evening of the same day, all power lines were
switched on and water supply at the
output of «MAEK-Kazatomprom» LLP was
restored.

— What is the percentage of MAEC in power
supply of the region?

— Since its commissioning to the present
time MAEK has been the only source of
power for the Mangistau region. In addition,
our company provides all kinds of heat and
water to Aktau city and nearby towns.
Moreover, on May 29 the desalination
plant Caspian took over the function of
providing part of Munaily District with
drinking water in the volume of 4 000 m? per
day, which is approximately 10% of the total
consumption of drinking water in the regional
center and in the suburban area.

In 2013 maximum power output of «MAEK-
Kazatomprom» LLP reached the level of 727 MW,
and at the beginning of this year it was 776 MW.

2013 rogy gocturna otmetku B 727 MBT, a B Ha-
yarne Tekywero roga 776 MBT.

— He cmoTps Ha 91O, roBOpUTbL O CHUXaKOLLLENCs
Harpy3ke Ha MAJK noka He npuxoanTcs, BEpHO?

— BepHo. B 6nwmxanwee Bpemsa AO «MaHru-
cTaymyHauras» nnaHuvpyeT BBECTM B 3KCnnyara-
UMIO ra3oTypOMHHYK OMeKTPOCTaHUMI Ha Me-
ctopoxageHnn «Kanamkacy», kotopasi obecneymt
YacTUYHOE 3NeKTpocHabxeHne HedTemobbiBato-
LLero KoMnrekca u CHU3NUT 3arpysky reHepaTopoB
anektpoctaHumn MADKa npumepHo Ha 35 MBT,
HO, B LENOM 3TO He pewwuT npobnembl oxuaa-
emMoro geduuuta 9NEeKTPUYEeCKON MOLLHOCTUM B
MaHrncrayckom aHeproyane, noka He 6ygyT no-
CTPOEHbl HOBble BbICOKOTEXHOMOMMYHbIE [EeHe-
pupyroLne NCTOYHUKMN.

— W B aTton cBA3u, Kakme 3agavm Bbl cuutaete
OCHOBHbIMM B Gnwxanwen nepcnektMBe U Kak
nnaHupyerte nx pewarb?

— OcHoBHOWM 3agaden ABNSETCs BBOL B CTpOW
B TeKywem rogy OMpeCHUTENbHON YCTaHOBKM
dpaHuy3sckoro npoussogctea [TIA-3, kotopas
Oblna nocTpoeHa B pamMKkax MoAepHuU3auum
ONPEeCHUTENbHOrO KOMMJieKca W MO3BONUT pe-
WKTb NpobnemMy HexBaTKM MUTbLEBOM BOAbl ANS
pernoHa.

Tak e nmetrorca Nnpobrnembl B 3HEPreTn4eckom
cektope. HecmoTpsa Ha TO, 4TO Bonblias YacTb
3HepreTudeckoro obopygoBaHus  oTpaboTtana
no 30-40 net, paboTy OCHOBHbIX MPOU3BOACT-
BEHHbIX nogpasgeneHmn B 2013 . MOXHO oxa-
pakTepu3oBaTb, Kak AOCTATOMHO 3SKOHOMUYHYHO
W HagexHyt. Bmecte ¢ Tem poctmxeHue npe-
AenbHOro u3n4eckoro nsHoca psiga TypobuH Ha
TOU-2 n TAL-1 B ckopomM BpeMeHM CTaHET MNpwu-
YNHOM CHUXXEHNHA paboyen MOLLIHOCTM SHEPrOKOMIM-
nekca, n B 2017 — 2018 rogax MOXeT HacTynuTb
AeduunT Npon3BOACTBA SMEKTPOIHEPTUN B UH-
TEHCUBHO pasBuBatoLLlencs MaHructayckon obna-
ctn. MA3DK-Kasatomnpom coBmecTtHo ¢ AO «HAK
«Kazatomnpom» K1 akmmatom MaHrncrayckon
obnactu npoBoguTt paboty no ob6oCHOBaHWIO He-
obxoaumoctu BBoga Ha MA3Ke pononHutenb-
HbIX MowHocTen. Ecnn peweHne Gyger mo aTo-
My BOMpoCy nonoxuTtenbHoe, 7o B 2017-2018r.K.
B3aMeH oTpaboTaBMX CBOW HOPMAaTMBHbLIN
CpOK cnyXx6bl TypboreHepaTopoB Mbl HaYHEM
CTPOUTENLCTBO 3KOHOMWUYHOW NaporasoBoun ycTa-
HOBKM MowHocTbo 250 MBT. Ha npeanpuatumn
nget paspabotka W BbINOMIHEHWE Meponpus-
Tvr, obecneymBawWNX MWHUMAIbHO BpegHoe
BNUSHME paboTbl kOMOMHATa Ha n4en N oKpy-
Xawowy cpeny. [Ona nosbileHWs 3Heproad-
PEeKTMBHOCTN NPOU3BOACTBA MNPOAOIMHKUTCA BHe-
ApeHne aBTOMAaTU3NPOBAHHOW CUCTEMbl YynpaBs-

AnepHoe obwecTBo KasaxcraHa

— So, there is no reason to speak about
reduced load of the MAEC, am | right?

—You are quite right. In the near future
«Mangistaumunaygaz» plans to launch a gas
turbine power station at the field «Kalamkas»
that will provide partial power supply of the
oil-producing complex and reduce the load on
«MAEC-Kazatomprom» LLP power generators
by about 35 MW, but in general this does not
solve the problem of expected deficiency in
electric power in Mangistau power system till the
construction of new high-tech power-generating
facilities.

—And in this regard, what problems do
you consider to be the most important in
the near future and how do you plan to solve
them?

—The main objective is commissioning
of the desalination plant GTPI-3 produced in
France, which was built in the framework of
modernization of the desalination complex
and will solve the problem of shortage of dri-
nking water for the region.

There are also problems in the energy
sector. In spite of the fact that most part of the
power equipment has been working for 30-
40 years, the operation of the main produc-
tion units in 2013 can be characterized as
quite economical and reliable. However,
the limit of physical resource of several tur-
bines at HPP-2 and HPP-1 will soon become a
reason for the decline in the working capacity
of the energy complex, and in 2017 - 2018
it may cause a deficiency in electricity ge-
neration in rapidly developing Mangistau
region.

«MAEC-Kazatomprom» LLP in cooperation
with JSC «NAC «Kazatomprom» and akimat
of Mangistau region is working at substantia-
tion of the necessity of putting into operation
of additional power-generating units at the
MAEC. If the decision is positive, in 2017-
2018 we will start construction of energy-
saving steam-gas plant of capacity of 250 MW,
which will replace turbo-generators having
worked-out their rated resource.

The enterprise is working at the develop-
ment and implementation of measures
ensuring minimum adverse impact of the
enterprise on people and the environment.
To improve the energy efficiency of
production, «MAEC-Kazatomprom» LLP
will  continue implementation of auto-
mated control systems and new energy-saving
technologies.
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NeHNs1 TEXHONOrMYEeCKMMN NpoLeccaMmn U HOBbIX
3HeprocbeperarLLmx TEXHONOMN.

— Kak ob6ctout cutyaumsa ¢ Tapudamm 3a nortpe-
GneHne anekTpo3Hepruu, Boabl M Tenna Ha 6nu-
Xaunwve roabl?

— Tapudbl Ha 9NEKTPOIHEPru, BogY U Tenno
Ons HaceneHusa He nosblwanuck ¢ 2006 no 2013
rogq. B Havane 2013 roga npousowwsno yBenu-
yeHue 12 %. Ho xuntenn JomxHbl 3HaTb, YTO MO-
BblLLEHNE TapudOB Ha 3HEPropecypcbl He Bcerga
3aBUCUT OT Hac, Ha 3TO BIIMAIOT pasnuyHble ak-
TOpbI, TaknMe, Kak nosbllleHne TapudoB Ha ras,
N3HOLIEHHOCTb 06OpyaOBaHUS, CHUXEHME MOLL-
HOCTen u T.4.

— MA3SK — aT10 npegnpusitue, Kotopoe Obifo one-
paTopoM NepBOro B MUpPE U eauHCTBEeHHoro B Ka-
3axcTaHe MPOMbILLIIEHHOrO peakTopa Ha BbICTpbIX
HEeNTpOHax. QHeprokoMOuHaT 25 neT ycnewwHo pa-
©otan ot sHeprmn atoma. Kakoeo Balwle MHeHue
no NoBoAYy BO3MOXHOCTM CTpouTenbcTBa B Kasax-
CTaHe aTOMHOWN 3NeKTPOCTaHLnnN?

— Kak 4yenoBek, KOTOpbIN 3HaeT, YyTo B Kasax-
CTaHe B HEKOTOpbIX perMoHax yxe cylecTByeT
AeuunT B 3NEKTPOIHEPrMnm, 9 He Mory npo-
TMBMTbCA wngee ctpoutenbctea ADC. Ceroa-
HA HeT 6onee aPPEKTUBHOMO U OOHOBPEMEHHO
3Konorn4yHoro Bmga aSHeprun. Ho, Tem He wme-
Hee, Hemnb3fd HEe CcuYMTaTbCsAd C HacerieHUeM.
B Aktay, Hanpumep, OONbLUMHCTBO XWUTenem oT-
puuaTtenbHO OTHOocuTCA K cTpouTenbctey A3C
B permoHe. XoT4, KakK S y>Ke roBopusl, permony rpo-
3UT SHeprogeduumT n 4YTobbl ero n3dexartb, He-
06xogMMO NpUHMMAaTb Mepbl yXe cenyac.

— Kakne paboTbl cerogHs NpoBOASATCHA B paMKax
BbIBOAA U3 aKcnnyatauum peaktopa bH-3507?

— ®aKTn4eckn peakTop «4eCcTHO M [obpoco-
BECTHO» oTpaboTan no4vtu 4YeTBepTb Beka, U U3
akcnnyaTtaumMm Obin BbiBegeH 16 mapta 1998
roga. He BgaBasicb B TexHU4eckne nogpobHOCTU
BbINOMHAEeMbIX  paboT, Xo4y  NoOYEepPKHYTb,
YTO pagMauMOHHbBIA KOHTPONb 3a Bblibpocamu
BedeTcs MOCTOAHHO. 3a BCe 3TO Bpems npe-
BbllWEHNA HOpPM BbIOpPOCOB  pagnoaKkTUBHbIX
BellecTB B aTMocdepy He 3addMKCMPOBAHO.

— YT0 Bbl cCUMTaeTE OCHOBOW YCMNELLHOW paboThl
MAO3Ka?

— Kak 6bl 6aHanbHO 3TO He 3By4ano, HO Ka-
apbl pewatot Bcé. Ha sHeprokombuHate paborta-
0T HacToswme npodeccuoHanbl. 30ecCb MHadve
N Henb3s: OT CTabuNbHOCTM M KavyecTBa Hallero
Npomn3BOACTBa 3aBUCUT XMU3Hb ropoaa.

Anus [JemecuHosa,
AOK

WWW.NUCLEAR.KZ

— What about tariffs for electricity, water
and heat in the coming years?

— Tariffs for electricity, water and heat for
the population did not increase from 2006 to
2013. At the beginning of 2013 there was an
increase of 12%. But residents should be
aware that the increase in energy tariffs does
not always depend on us, it is influenced
by various factors, such as higher tariffs for
gas, depreciation of equipment, loss of power,
etc.

— «MAEC-Kazatomprom» LLP is a company
thatwasthe operator ofthefirstinthe world and the
only one in Kazakhstan commercial fast reactor.
Over 25 years the enterprise successfully worked
on the energy of the atom. What is your
opinion about the possibility of building
a nuclear power plant in Kazakhstan?

—As a person who knows that even now
some regions of Kazakhstan suffer from
shortage of electricity, | cannot resist the
idea of building nuclear power plants. Today,
there is no more efficient and at the same
time environmentally friendly form of energy
than the nuclear energy. However, one can-
not ignore the population. In Aktau, for example,
most people have negative attitude to the
construction of a nuclear power plant in our
region. Although, as | have already said, the
region faces deficiency in power supply and to
avoid it, it is necessary to take actions now.

— What works are done now within the
framework of decommissioning of the
BN-3507?

—In fact, the reactor «honestly and faith-
fully» worked for nearly a quarter of a century,
and was decommissioned on March 16, 1998.
Without going into technical details of the
scope of activities, | want to emphasize that
radiation emissions are continuously control-
led. Over all this period of time no excesses of
radioactive emissions into the atmosphere have
been registered.

— What do you think is the base of succes-
sful work of MAEC?

— It may sound trivial but specialists is the base
of any enterprise. Well-qualified professionals
work at power-generating complex «MAEC-
Kazatomprom» LLP. And it must be so as the life
of the city dependson stability and quality of our
production.

Aliya Demesinova,
NSK

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

25 TambI3
Onem poapirepnepi KaHTericke Kapchbl
9 mMemnekeTTiH, MmeauumHanbik XXOO-
napbiHAarbl gapireprnep MeH CTyAeHT-
Tep Enopoaga eTkeH «©nem gapirep-
nepi AQponbIK COFbICTLIH, angbliH anyfa
asip» XXI Bbykinenempaik xanblkapanblk
KO3farnbICblHbIH, ~KOHrpeciHe KaTbICTbl.
AwnTta keTenik, 14 TaMbI3fa KaTbICyLUbINap
Benocunenke otbipbin CemengeH Acta-
Harfa >xon TapTkaH 6onatblH. Onap xon
KOHeKen Typni kananap MeH engi-
MekeHaepre aT 6ackiH 6ypabl.
ortcom.kz

25 TambI3
¥AK-HbIH XIV CnapTakuaga
KOPbITbIHAbINAPbI

AcTaHaparbl canTaHaTTbl  kabbiny
pacimiHae «KasatomeHgipic» YAK» AK
backapMa Teparacbkl H.KannapoB xeHic-
Ke eTkeHaepai 6aranbl CblnbikTapMeH
MapanaTTagbl.

— bBapnbifbl 54 kyb6ok neH 294 wme-
panb Tabbic etingj! «KasatomeHaipic»
GalireciHae »xeHinreHaep 6onvanabl. MyH-
Oal xKapbicTa VKbIMAbIK YALIMLLBINABIK
MaHbI3abl. YKaHe »keHicke »eTeTiH ae con!
— [edi e3 cesiHae YNTTblK KOMMAaHWUs
Teparacsbl.

YKannblkoMaHganslk »xapbicta «A» To-
OblHaa «YM3» AK y3gik TaHbinca, «MASK-
KazatomeHaipic» eKiHLLi OpblHAbLI NeneHg;.
An «Bonkosreonoruay AK yLiHLi opblHFa
TabaH Tipenj. «b» TobbiHOa «Cemizban-U»
XKLWC yapik HoTwke kepcetce, «KaTtko»
BK XKLUC kymic xyngere ne Gongpl, an
«Optanbik» ©K (eHaipywli KacinopHbl)
Y304iK YLWTIKTI TYniHAeq,.

«KaszamomeHdipic» YAK

29 TambI3
faponblK Kapyfa Kapcbl
XanblkapanblK KyH

29 Tambi3. BeHagpa KP TypakTbl
ekingiri  MeH AgponblK  CblHaKTapra
TOnblKTa ThibIM cany Typanbl LwapT
¥iibIMbIHbIH,  Gipnecin, KP [Npe3ugeHTi
H.Hasap6aeBTbIH, sigponbik kapyFa kapcbl
Gactamanapbl MeH «ATOM» >xobacblHa
apHanfaH wapa ybimagactbipabl. Lapara
atanfaH YWbIMHbIH aTkapyLubl XaTLbIChl
JlaccnHa 3epbo, yiibIMHbIH, - [anblHAObIK
KomucenscoiHbiH - Teparackl, Mananans
Typaktbl Tepafacel CenbBuH [ac, kapy
-XKapak TapaTyfa TbilbIM cany aHe kapy-
Cbi3gaHy canacbliHaaFbl OinikTi MamaH-
nap meH B¥¥-HblH BeHa GenimweciHgeri
avnnomMatTap  KaTtbICTbl.  KasakcTaHHbIH
Asctpusgarbl enici K.Capblibait, 63 cesiH-
Je enimisgiH, Saponblk Kapydbl Taparnay
TapanblHAafFbl aTkapbin OTbIpFaH aykbiMAbl
lwapanapblH Tinre TWeK eTTi. ©Opi byn
GarbITTa, 6i3aiH enaiH aaponbIk KayinTiH an-
OblH-any MakcaTbliHaa, 6atbin wewivaep
Kabbingayfa a3ip ekeHairiH anTThl.

www.nomad.su
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25 aBrycra
Bpaun mmpa npoTuB BOWHbI
Bpauu u cTtyaeHTbl MeauumHeknx BY-
30B 13 9 cTpaH Mypa NPUHSANKU y4actue
B XXI BceMynpHOM KOHrpecce mexay-
HapoaHOro ABWXeHUst «Bpaun mupa 3a
npegoTBpalleHe SAepHON BOWHbI» B
ActaHe. HanomHuMm, 14 aBrycta yyacT-
HWKW OTNPaBWUMUCb Ha Benocunegax u3
Cemesi B AcTaHy, 3ae3xast Ha NpoTske-
HWUW BCETO NyTW B pa3Hble ropoga 1 cenb-
CKue oKpyra.
ortcom.kz

25 aBrycra
Wtoru XIV Cnaprakuagbl HAK

Ha Top)xeCTBEHHOW LEPEMOHUN 3aK-
pbiTus, B ACTaHe npeaceaarTens npaene-
Hua AO «HAK «Kasatomnpom» H.Kan-
napoB Bpy4uUn rnaBHble Harpagbl U no-
3apaBun nobeanTene.

— KoHeuHo, y Hac ecTb Npusepsl: BpY-
YyeHo 54 kybka n 294 meganu! Ho camoe
rmaBHoe, B Cnaptakuage Kasatomnpo-
Ma HuKorga He ObliBaeT NOGEXOAEHHbIX.
B Takux copeBHOBaHUsIX nobeauTenb
OOVH - OyX KoprnopaTuBHoro eguHcteal
- OTMETWN rMnaea HaLKoOMMaHuK.

B obulekomaHoHOM 3adeTe nuge-
pamu B rpynne «A» ctann AO «YM3»,
BTopble - TOO «MA3SK-KazaTtomnpom» 1
Ha TpeTbeM mecTe — AO «Bonkosreono-
rmsi». B rpynne «B» nyywme pesynsrathbl
nokasann TOO «Cemusbain-U», cepe-
6po Cnaptakunagpl —y TOO «CIl «Kat-
KO» U 3amblkaeT Tporiky nugepos TOO
«[N «OpTanbIk».

HAK «Kazamomnpom»

29 aBrycra
MexayHapoaHbIi AeHb OeACTBUIN
NPOTUB AAEPHbIX UCNbITaHUN

29 aBrycta [locTOSIHHBIM MpencTaBu-
TensctBoM PK npy mexayHapoaHbIx opra-
Hu3aumsix B BeHe coBmecTHo ¢ OAB3AU
NpPOBEAEHO TOPXECTBEHHOE Mepornpusi-
TWe, NOCBALLEHHOE UHULUMaTUBam [pesu-
neHta PK H.Ha3zap6aesa npotuB siaepHbIxX
ucnbitaHni u MNpoekty «ATOM». B mepo-
NpUATUM NPUHSNK y4acTue Vicn.cekpeTapb
OOB34AM NaccuHa 3epbo, MNpencenatens
MoarotoButensHon Komuceun OOB3AU
Moctnpeg Manananum CenbBuH [ac, Be-
JOyLume aKcnepThl B chepe HepacnpocTpa-
HEHUSI N Pa3opyXeHUs, a TakkKe AUNIOo-
MaTbl U COTpyaHWUKM BeHckoro otaeneHus
OOH. B cBoeM BbicTynneHuu MNMocon PK B
Aectpumn K.CapblGali pacckasan o kasax-
CTaHCKMX WHMUMaTUBax B cdepe Hepac-
NPOCTPaHEHUs! N SAEPHOMO Pa3oPYKEHUS,
noaYepKHyB, YTO CErofHs CTpaHa 3aHuma-
€T TBepayl MNOo3ULMIO B CTOPOHY MPUHSI-
TUS JanbHENLIMX PeLUMTENbHBbIX Mep Af1s
yCTpaHeHwus1 rnobansHoM SAepHON yrpo3b.

www.nomad.su

25 august
International Physicians
for the prevention of Nuclear War

Doctors and medical students from
9 countries took part in the XXI World
Congress of the international movement
«International  Physicians for the
Prevention of Nuclear War» held in
Astana. Looking back, on August 14, the
participants went cycling from Semey to
Astana, picking up different towns and
rural districts on their way.

ortcom.kz

25 august
KazAtomProm reckons up XIV
Olympics of the Company

At the closing ceremony in Astana
the Chairman of the Board JSC «NAC
«Kazatomprom» N.Kapparov presented
major awards and congratulated the
winners.

«For sure we have the winners! We
gave out 54 Cups and 294 medals! What
is the most important that no losers
are in Kazatomprom Games. Spirit of
corporate unity is only the winner in
such competitions!» emphasized the
head of National Company. JSC «UMP»
gained the lead in A team credit, «kMAEC
—Kazatomprom» took the second place
and JSC «Volkovgeology» took the third
place. In B group LLP «Semizbay-U»
showed the best results, LLP «JV
«Catco» became silver winners and LLP
«AE «Ortalyk» closed the top three.

NAC «Kazatomprom»

29 august
International Day against
Nuclear Tests

On August 29, in Vienna, the Perma-
nent Mission of RK to the International
Organizations jointly with CNTBTO held
a solemn event dedicated to the initiatives
of the President of RK N.Nazarbayev
against nuclear testing and the «<ATOM»
Project. The event was attended by
the Executive Secretary of the CTBTO
Lassina Zerbo, Chairman of the CTBTO
Preparatory Commission Ambassador to
Malaysia Selwyn Das, leading experts
in the field of non-proliferation and
disarmament, as well as diplomats and
members of UN Vienna branch. In his
speech, Ambassador of Kazakhstan to
Austria Mr. Sarybay told about Kazakh-
stan’s initiative in the field of non-
proliferation and nuclear disarmament,
noting that today the country has taken
a firm position in the direction of further
decisive action to address the global
nuclear threat.

www.nomad.su
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3NAHObI YPAH
HECIMEH NANOANDbI ?

YpaH Kanawn 3anancbi3gaHagbl?

paH eHOipydiH MaHbI3bIH ackipa

baranay KubiH. S0ponbik mMeduuyuHa,

amom 3Hepeemukachl Keninde myp.

Lecek me, mapas3sbiHbIH ekKiHWi 6a-

CbIHOa KeHiwumepde xymbic icmelmiH
JKOHe CofFaH XakblH MaHOa emMip cypemiH adamoap
myp. byn onapOblH OeHcaynbifbl YWiH 3UsiH b6a
OezeH cayanmeH paduonoe MaHac blckakoembi
8H2iMeee mapmmbaliK.

— «YpaH» Typanbl ce3 GonfaHga agam3atTta
pagnauusiHblH  bIKTUMan blknanbiHa 6arnaHbli-
CTbl eneycis xartkaH ypen b6ipaeH 6ac ketepegi.
Bi3niH kacinopblHOapAa eHAipinin xaTkaH Taburn
ypaH LWhbIHBIMEH [e COHLWanbIKTbl KayinTi me?
Tabufn ypaHHbIH ©3i anpblKlwia paguaumnsanbik
kayin Tyfbi3bangbl. PaguauunsaHbiH pykcaT eTinreH
Hopmanapbl 6ap, onap Tabwufn ypaH XacauTblH
OHHaH efayip Xofapbl. PaguvauusHblH, TUiMAI
Mernwepi munnuansepTneH (M3B) enweHefi. Mbl-
canyliH, MeranonncTypfblHOapPbIHbIHAPKANChIChI
XblNblHA opTa ecenneH 1 mM3B kabbinganabl.

MakanaHbIiH my6iH OKbl
anrawkbioa Hemipde

byn ywakTta ywyabl, MeauunHanbiKk ceyneHyai,
MaceneH, PeHTreHonornanblKk  3epTreynepai
XoHe T.6. eckepmereHge. AiTnakLwbl, ywakra 7
caraT 6oubl Gip peT yuwy cisgiy opranHuamre 0,2
m3B acep eTeai. An TomorpadusaHblH 6ip emi 6,8
m3B cayneHy bepegi.

3aHHamMaga Kbl3aMeTKepriep anybl  MYMKIH
bonfaH TWiMAI [o3aHblH, Herisri Makcumangbl
weri gen xbinbiHa 20 mM3B OenrineHreH. Msbl-
canbl ywiH, 2013 Xbinbl pagnoakTMBTI 3arT-
TapMeH XyMbIC icTenTiH «KasaTomeHepkacin»
¥AK» AK Kbl3aMeTKepriepiHiH XbingblKk opTalla
Tnimai gosacbl 5 M3B-TeH acnagbl. byn gemek,
paavaumsnblk KOpFaHbIC OOMbIHLWIA KONAaHbIMAbIN
XaTkaH ic-wapanap paguaumanelk Tayekenai
TOMEH AeHrenge ycrayfa MyMKiHAK ©epeTiHiH
aHfapTagbl.

Tabufn ypaH XaHe OHbl eHAipy KeHiwTepre
XakKblH MaHga TypaTbIH ajampapnbiH
aeHcaynblfbiHa acep eTe Me?  KeHiwTiH
caHuTapnblk anmarbl KaHgah ©Oonybl  Kepek,
Oisgeri »xafgan KaHgaw, engi MekeHaepAai
OHAIpYLUi KacinopbliHAApPFa eH akblH OpHanacybl
kaHgan?

— Ocep eTnenai pen autyra Gonagbl.
Cebebi, kKongaHbiCTafbl HOPMAaTUBTI KyXaTTap
KeHilWwTepaeH nanjanaHyra kaTtaH Tanantap
OpHaTbIN, onapAblH KoplwafaH opTafa XaHe
TYpPFblHOAPFa bIKNamnbIH LWEKTEN KOWFaH.

CoHbIMEH KaTap, KeHil KypblnbICbiHa AanblH-
OblKk Ke3eHiHiH e3iHAae KyxXaTrap MeMeKeTTiK
CaHMTapIblK-3aNMAEMUNONOTUANBIK, 3KOMOrNANbIK
XoHe MiHOeTTi capanTamanapablH ©Oacka pga
TypnepiHeH eTeai. XypTLWhbInbIK, XeprinikTi 6unik
XeHe TypfblHOapAblH eKingepi KaTbiCybiIMeH
KoFamablK TbiHOaynap yMbiMAacTbIpbIAbIMn,
OHAIpICTIH KopwafaH opTafa bIKTUMan acepi
Typanel anteinagbl. »Koba ocbl KeseHAepaiH
OopiHEH coTTi ©TKeH Xafganga faHa KeHil
KypbInbICbl KOnNfa anblHagbl. Kasipri yakbiTTa
«KasatomeHepkacin»  ¥AK» AK  kapacTbl
20 KocCinopblH «JKOMOrMANbIK MEHEeLXXMEHT
XymneciHiH» 1SO-14001 xanblkapanblk CTaHgap-
TblHa CalKkec cepTudunkaTTanfaH.

CaHunTapnblk KOpfFaHbIC aWMafbl eHAipYyLUi
keweHHeH kemiHge 300 meTpae, eHaeyuwi ke-
weHHeH kemiHge 500 wmeTpae OenrineHegi.
HakTel emipgoe engi MekeHaep XymbICc icTen
TYypFaH KeHiwTepaeH wamameH 8-9 LwakblpbiM
KallbIKTbIKTa OpHanackaH.

KeHiwTepaeri axyan

— YpaH eHAipy KeHilw Kbl3MeTKepriepiHiH
aeHcaynblfblHa acep ete Me? XKabblk agicneH
eHaipy AdereH He? On xafblMCbl3 cangapnap
TOyeKeniH KaHwanblkTbl TOMeHaeTeai?

— YpaH eHAipiCiHiH AeHcaynblkka acepi 6on-
ca ga on 6apibip bonmawebl FaHa. byFaH apHalbl
Knim, xeke 6acTblH, KOpFaHbIC KypangapbliHaH,
aypbiCc xabgblkTapgaH nanganaHy, Kbl3MeTKep-
nepai  Kayincia XyMmbIC iCTeyre OKbITYy >XoHe
HyCKamanblKTbl TypakTbl Typae oTKisin Typy
CUSIKTbI KelleHai ic-lapanapbl, apkacbiHga Kos
KeTkisineai.

>Kabblk agicneH eHaipy oereHae ci3 xxep acTbl
YHFbIManbl Warnmanay aficiH Ha3apfa anfaH 60-
napcbi3? bynkengi>kepgin 6eTiHeH woiFapmacTtaH
KEH OpPHbIH urepy agici 6onbin caHanagbl. XXep
acTbl YHfbIManbl wWanmmanay [ereHimia — Mbic,
ypaH, HeMece acnasfblk Ty3 CUSKTbl MUHEpangap-
Obl KeH KkabaTblHa GypfblnaHfFaH yHFbIMa apKbisbl
eHAipyaiH n3MKa-xuMmnanolk yaepici. ¥Hroimara
epiTkiw (warmanaywbsl areHT) xibepinin, on
Xep acTblHAa KeHmeH apanacagbl. CoHaH COH
KypaMblHOa epiTinreH KeHi 6ap kombipTnak xep
YCTiHe copbin anbiHagbl ga, copbuuns agicimeH
OfaH api eHaeyre ywblipanbl.

CoHaa kapbep, WwaxTa, YRniHginep, XblHblCTap-

AnepHoe obwecTBo KasaxcraHa

Abl apwy gereH 6omangabl, WaHHbIH nanga 6onysbl
Aa TeMeH, CoHfan-akK yrKeH ayMakTafbl Tonblipak
kabaTblH ©Oy3yablH kaxeTi Gonmanabl. Ygepic
TONbIFBIMEH aBTOMATTaHAbIpbIIFAHAbIKTAH, KaCi-
NOPbIH KbIBMETKEpPNepiHiH, XUMUANbIK epTiHgi-
nepmeH Tikenen biknangacyblH OGongbipmayfa
MYMKiHAiIK ©epegi.

ATOM 9Heprudacbl XeHiHgeri xanblkapblSiblK
areHTTiKk (MATATO) Oyn TEexXHOMOrusiHbl KewniH
KannblHA KenTipy YLWiH Ken LWbIfblH XymMcayabl
KaXkeT eTnenTiH KeH OpPHbIH uUrepygid aKonoruns-
NblK €H Tasa XaHe Kayirncis gen TaHblFaH.

— [en TypraHMeH, KeHilWTe >XYMbIC iCTEeWTIH
agampap KaHgawn kacibu kecengepre yubipaybl
MYMKIH? Kocibn aypynap GoWbiHWa cTaTUcTuKa
b6ap ma? Onap npodunakTukanbslk emaeynepaeH
eTe Me, 3anangblk yLWiH cyT 6epine me?

— KasakctaHga ykiMeT kaynbiCbiMeH OekiTin-
reH WOHOaHyLWbl caynerneHy acepiHe GannaHbl-
CTbl aypynap Ti3iMi X8He OCbl CayrnesieHyMeH
cbipkaTTaHyablH cebenTi 6annaHbICbiH aHblKTay
epexeci bap.

MaceneH, KazatomeHepkacin kacinopblHAapbl
XYMbIC iCTen TypfaH oOCblHay Ke3eH iwiHge
paguaumnanbik-KayinTi xxarganga XyMblC icTeyiHe
OannaHbICcTbl Oip KblameTkepaiH, e kacibu ay-
pyfa ylblpafaHbl aHbIKTanfaH eMec.

Opbip KyMbIC aybIiCbiMbl anablHaH XXoHe aybl-
CbIM asikTanfaHHaH KeniH KblaMeTKkeprep an-
Nbl gapirepnik kepikteH etefi. bapnblk KblameT-
Kepnepre Xbll CcalblH A8pirepnik Tekcepy-
nep xyprisinegi. OHbIH yCTiHe, ypaH eHaipyLi
KacinopbliHAap4a KaxeTTi AspyMeHaep MeH Mu-
Hepangap eHrisinreH apHawbl empaey-angblH
any ac wmasipi asipneHreH. CyTt Te conapgbliH
KaTapbiHga 6ap.

OfaH Koca KOMMaHMWsiHbIH, Oapnblk Gasanbik
KeHTTepiHOe Kocibu papirepnepmeH XoHe 3a-
MaHayn AnarHocTukanblk XabablkTapMeH Kam-
Tamachl3 eTiNreH gapirepnik-caHuTapnblk 6esnim-
aep XKyMmbIC icTen Kenegi.

— EHpewe HenikteH paguodobusa ani Ccow-
WwanblkTbl KywTi? ©nge O6yn HakTbl Kayinke
HerisgenreHHeH repi kebipek NCMXoNornanbik
KOPKbIHbIL na?

— Pagnocdobusa — gereHimia ncuxonorusnbik
KOPKbIHbILL HEMEece paguomasacbi3gblk. Paguno-
aunanblKk blknanmveH OHbIH ToKkenen OannaHbl-
cbl X0K. On GMIKTIKTEH HemMece afeKkTp TOrbiHaH
KOPKY CUSKTbl >X8W KOpKblHbIW. Pagnodobus
Taburn paguobenceHginik canacblHgafbl Ginimi
OonmaraH kapananbim agamgapabiH 6orbiHaa Ty-
biHOanabl. benTaHbic HOpCeHiH Gapnbifbl agamaa
KOPKbIHbIL ysinaTaTbiHbl exengeH 6enrini.

BAK mamepuandapsbi! 60lbiHWa
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YEM MONE3EH
BPEOHbIN YPAH ?

Hayano cmambu Yyumatme
8 rpedbidywux Homepax

Kak o6e3BpeauTb ypaH?

epeoyeHUmb 3Ha4eHue 00bblHU ypaHa

CIIOXHO. Ha KoHy - passumue sidepHou

MeOUUUHbI, amoMHoU sHepaemuku. Ho Ha

Opyeoli Yawe eecos - 30oposbe soded,

Komopble pabomatom Ha pyOHUKax U rpo-
JKuearom nobnusocmu. O mom, ornacHoO iU 3mo 0Orisi
ux 300p08bs, Mbl 102080pUSU C paduorozom MaHa-
coM McKkakoebIM:

— [Mpwn cnoBe «ypaH» y YenoBeka BO3HWKAET Noa-
CNyOHbIA CTpax, CBA3aHHbIN C BO3SMOXHbLIM BIVUSIHUEM
paguaumn. Ho Tak nv onaceH NpUpPOOHbIA ypaH, Ko-
TOpbI AobbiBaOT HawW npegnpusaTua? MNpupoaHbIn
ypaH He npegcrasnser cobon ocobon paguaumoH-
HOM yrposbl. ECTb gonycTumble HOPMbI paguaumu,
W OHW 3HAYUTEMBLHO BbIle, YeM (POH, co3naBaeMbIN
NPUPOAHBLIM ypaHOM. 3dpeKkTMBHbIE O03bl paaua-
LU namepsaTcd B Munnuanseptax (M3B). Onsa npu-
Mepa, eXeroqHo Kaxabln U3 Xutenen meranonuca B
cpenHem nonyyaet 1 m3B. U ato 6e3 yyeTta nepeneta
B camoreTax, MeauLUMHCKOro obryveHust, K npumepy,
peHTreHonornyeckux uccnegosaHni n np. Kcraty,
OOWH MONET Ha camorieTe B TEYEHME 7 YaCOB OKaXKeT
BNMsiHME Ha Baw opraHmnam B 0,2 m3B. A ogHa npoLe-
Aypa Tomorpadcumn gaet obnyyeHve B 6,8 m3B.

3akoHoaaTensCTBOM YCTAHOBIEHO, YTO Makcumarb-
HbI OCHOBHOW npenen 3apdeKTNBHON 003bI, KOTOPYHO
MOXeT Nosny4nTb nepcoHarn, - 3to 20 M3. B rog. K npu-
mepy, B 2013 rogy cpegHve adhdeKTBHbIE [03bl CO-
TpyaHukoB AO «HAK «Kaszatomnpomy, pabotaBLumnx ¢
pagMoakTUBHbLIMW BELLECTBaMU, He NpeBbicninv 5 M3B
3a rof,. JTO 3HAYUT, YTO NMPUMEHSIEMbIE MEPONPUATUSA
Nno pagnaLMoHHON 3aLLuuTe MNO3BOMAT NOAAEPKMBaTL
paavaumoHHBIA PUCK HA HU3KOM YPOBHE.

BrnvsaoT nu npupogHbin ypaH M ero aobblMa Ha
300pOBbE N0AEN, NPOXMBAIOLLMX NOBNM30CTU K pya-
HVKaM? KakoBa AorkHa ObiTb CaHUTapHasa 30Ha pya-
HVKa, Kak OBCTOAT Aena y Hac, KakoBa MUHUManbHas
NPUBNMKEHHOCTb HaceneHHbIX MyHKTOB K A00bIBato-
LLMM NPeanpuUaTnam?

— MoxHo ckasaTtb, YTO He BNUsET. [oTomy 4TO
CYLLECTBYIOLLIME HOPMATUBHbIE OOKYMEHTbI YCTaHaB-
NBAIOT XXeCTKne TpeboBaHMA K SKCnyaTaummn pyaHu-
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WHAT IS GOOD
WITH HAZARDOUS
URANIUM ?

Read the beginning of article
in the previous issue

How to defuse uranium?

o overestimate the importance of uranium

mining is difficult. The development of

nuclear medicine, nuclear energy is

at stake. But on the other side of the

scale, there is the health of people who
work in the mines and live nearby. We talked
to the radiologist Manas Iskakov whether it is
dangerous to their health:

— When hearing the word «uranium» a
person feels undefined fear associated with the
possible influence of radiation. But is natural
uranium dangerous so much, which is mined
by our enterprises? Natural uranium represents
no special radiation threat. There are radiation
permissible limits and they are significantly
higher than the background generated by
natural uranium. Effective doses of radiation are
measured in millisieverts (mSv). For example,
each year, each of the residents in the metropolis
receives an average 1 mSv. And this is without
flights in airplanes, medical exposure, for
example, X-ray examinations, etc. By the way,
one flight by plane for 7 hours has an impact of
0.2 mSv on your body. And single procedure of
tomography gives exposure of 6.8 mSv.

Legislation establishes that the maximum limit
of the effective dose that is allowed for receipt
by the staff is 20 mSv per year. For example, in
2013, the average effective dose of employees
of JSC «NAC «Kazatompromy», working with
radioactive substances, does not exceed 5 mSv
per year. This means that the measures applied
for radiation protection enable to maintain the
radiation risk at low levels.

Do the natural uranium and its development
impact on the health of people living near the
mines? What kind of sanitary zone of mine should
be, how do the matters stand in our country, what
is the minimum distance of settlements from the
mining companies?

— We can say that it has no impact. As
existing regulations establish strict requirements

KOB, OrpaHM4MBatoLLMe ero BO3AENCTBME Ha OKpY»Kato-
LLIYIO cpeay W Hacernexve.

Kpome Toro, oake Ha 3Tane MOAroTOBKM K CTPOW-
TENbCTBY PyAHMKA OOKYMEHTaUMSA NPOXOAUT rocydap-
CTBEHHYKO CaHUTAPHO-3MNAEMUONOrNYECKYIO, 3KOSOo-
TMYECKY0 1 Apyrve Buabl HEOOXOOMMbIX 3KCMEepTU3.
MpoBoasiTcs 06LECTBEHHbIE CIyLLAHUSI O BO3MOXHOM
BO3OENCTBMM Ha OKPY)KatoLyto cpegy C yvacTuem
npencraBuTenen obLLIECTBEHHOCTM, MECTHbIX BacTen
1 HaceneHus. TonbKo B Criy4Yae nonoXuTernbHoro npo-
XOXAEHMS NPOEKTOM BCEX 3TUX 3TaroB OCyLLECTBAET-
CSl CTPOUTENBLCTBO PyAHMKOB. B HacToswee Bpems 20
npegnpusatui  «Kasatomnpomay» ceptnduLmMpoBaHo
Ha COOTBETCTBUE MeEXAyHapoaHoMy crtandapty ISO-
14001 «CncTembl 3KONOrMYECKOrO MEHEMKMEHTA.

CaHvTapHo-3almMTHasi 30Ha yCTaHaBMMBAETCA He
meHee 300 meTpoB OT A0OLIMHOrO KOMMMEeKca U He
meHee 500 MeTpoB OT nepepabaTbiBalOLLErO0 KOM-
nnekca. B peanbHOCTU HaceneHHbIe MyHKTbI HAaXOaAT-
CS1 OT AENCTBYHOLLMX PYAHMKOB MPUMEPHO B 8-9 KM.

CuTyaumsa Ha pygHMKax

— Bringet nun pgobblya ypaHa Ha 340poBbe paboT-
HMKOB pyaHMKa? YTo 3HauMT Aobblba 3aKpbITbIM CMo-
cobom? W HacKorbKO OHa CHKAET PUCK HEraTUBHBbIX
nocneacTeum?

— [obblya ypaHa ecnn u BrMSIET Ha 340POBLE, TO
MUHUManbHO. OTO JoCTUraeTcs briarogaps KOMMeKkcy
TakMX MEpPONPUATUIA, Kak NPUMEHEHME CreLIoaeXabl,
CPEACTB MHAMBMAYANbHOM 3alLMThbl, UCMOSb30BaHME
ncnpaBHoro 0bopynoBaHus, obydveHne paboTHMKOB
BesonacHbIM Npuemam paboTbl U NpoBedeHne pery-
NAPHbIX UHCTPYKTAXKEN.

Moo nobblven 3aKpbITbiM CrIOCO60M Bbl, HABEPHOE,
nveete B BUOY METOA NOA3EMHOMO CKBaXXMHHOIMO Bbl-
LwenavmeaHma? OHo npeacTtaensaeTr cobon paspabor-
Ky MeCTOpoXaeHuin 6e3 nogHATUS pyabl Ha NoBepx-
HocTb. [log3eMHOe CKBaXKMHHOE BbllLEnaYnBaHe
- 9T0 PUINKO-XMMUYECKUA NPOLIECC A0DbLIMM MUHE-

AnepHoe obwecTBo KasaxcraHa

for operation of mines, limiting its impact on the
environment and population.

Moreover, even at the stage of preparation
for the construction of the mine, documentation
passes the state sanitary-epidemiological,
environmental and other necessary assessments.
A public hearing on the possible impact on the
environment is held with the involvement of
the public, local authorities and population.
Subject to successful passage by the project of
all these stages, construction of mines is to be
implemented. Currently, 20 companies of JSC
«NAC «Kazatomprom» are certified as compliant
with 1SO-14001 «Environmental Management
Systemy.

Sanitary protection zone is located at least
300 meters from the production complex, and at
least 500 meters from the processing complex.
Actually, the settlements are about 8-9 km away
from the existing mines.

The situation in mines

— Does uranium mine impact workers’
health? What does underground mining mean?
And how far does it reduce the risk of adverse
consequences?

— Uranium mining has minimum impact, if
any, on health. This is achieved thanks to the set
of such activities as the use of special clothing,
personal protective equipment, the use of
serviceable equipment, worker training for safe
operation and regular briefings.

Probably you mean drillhole in situ leaching
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parnoB, TakMxX Kak Medb, ypaH Urn noBapeHHas Corlb,
yepes CKBaXXMHy, NPOBypeHHyto B 3anexb. B ckeaxu-
HY HakauyvBaeTCs pacTBopuTeErb (BblLLenadmBaoLLmii
areHT), rae OH coeamHsieTcd ¢ pygon. Cmech, coaep-
Xallas pacTBOPEHHYHO pyay, 3aTeM BblkaymBaeTcs Ha
NMOBEPXHOCTb, e NoABepraeTca JarnbHenwen nepe-
paboTke MmeToqoM copoumn.

Mpn aTOoM He 0OBpa3ylTCs Kapbepbl, LWaxTbl, OT-
Basibl, BCKPbILUHbIE NOPOAbl, MUHUMYM Mblfieobpaso-
BaHWA, a Takke HET HeobxoAMMOCTU HapyLlaTb Mo-
YBEHHbIV NMOKPOB Ha BonbLUMX TeppuTopusix. MNpouecc
MOSIHOCTLI0 aBTOMAaTU3MPOBaH, YTO MO3BONsSeT n3be-
XaTb NPSIMOro KOHTakTa paboTHUKOB MPEeanpUATAA C
XMMUYECKUMU pacTBOpPaMW.

MAIAT3 Npu3HaeT AaHHY0 TEXHOMOrMK Kak ca-
MbI 9KOMOMMYECKM YNCTbIN 1 Be3onacHbIn cnocob oT-
paboTkn MECTOPOXAEHUN, HE TPEOYHOLLMIA 3HAUUTENb-
HbIX 3aTpaT Ha BOCCTaHOBMEHME.

— Ho Bce e kakme npodeccnoHanbHble 60ne3Hn
MOTYT MOMYyYUTb FOON, 3aHATbIe Ha pyaHUKax? EcTb
M cTatucTuKa no npodpsaboneBaHnsam? [poxogdar
11 OHW NPOHUNAKTUYECKOE NeYeHNe, 4akoT N UM MO-
FI0KO 3@ BPELOHOCTbL?

— B KasaxctaHe ecTb yTBEPXOEHHbIA MOCTAHOB-
neHvem npaBuTENbCTBa MepeyveHb 3abonesaHun,
CBSI3aHHbIX C BO3AENCTBMEM NOHU3UPYHIOLLMX M3nyye-
HW, N NpaBusia YCTaHOBMEHUSA NPUYNHHOW CBA3M 3a-
BoneBaHWin C 3TUMU U3MYYEHNSMW.

Hanpumep, 3a Bce Bpems AeATenbHOCTU npeanpu-
atmn «Kasatomnpoma» He ObIo BbIABMEHO Cly4aeB
npodoeccroHarnbHbIX 3ab6oneBaHni, CBA3aHHLIX C pabo-
TOW NepcoHarna B paavaumMoHHO-ONAaCHbIX YCIOBUSIX.

Mepen kaxgon paboyen CMeHOM 1 NOCHe ee OKOH-
YaHWS NepcoHar NPoXoauT obLumMn MegocmoTp. Exe-
rogHoO NPOBOAMTCH MeauLMHCKoe obcrnegoBaHne Bcex
paboTHuKoB. K ToMy e Ha ypaHo4oObIBatoLLMX Npea-
NpuATMAX paspaboTaHo cneuumansHoe nevyebHo-Npo-
dmnakTnyeckoe MeHo ¢ HeobxoaMMbIM KOMMIEKCOM
BMTaMWHOB 1 MMHEPanoB. /1 MOroko B TOM Yucre.

Mommnmo 3Toro Bo Bcex 6a3oBbIX MOCEnKax KOM-
naHum paboTaloT MeacaH4acTy, YKOMMIIEKTOBaHHbIE
npoeccnoHarnbHbIM MeANEepcoHanoM U CoBpeMeH-
HbIM AMarHOCTUYECKUM 060pyaOBaHMEM.

— Moyemy xe Toraa Tak Kpenkn pagnodobun? 1o
OonblUe MCUXONOrMYECKUA CTPax, HEXENM OCHOBaH-
HbI Ha pearbHbIX Yrpo3ax?

— Pagnodobus - 310 ncmxonorndeckuii cTpax, unm
pagnoTPEBOXKHOCTB. [1psAMON CBS3N C paanaumMOHHbIM
BO3AENCTBMEM OHA HE MMEET. DTO TaKOM XXe CTpax, Kak
0053Hb BLICOTbI MK anekTpuyectea. Pagnodobus
BO3HMKAET Y OObIYHbIX IOAEN, HE UMEIOLLNX 3HAHWN
B 0bnactu mpupogbl paguoakTMBHOCTWU. Y ntogen c
OPEBHNX BPEMEH BCE HEM3BECTHOE BbI3bIBAET CTPAX.

Mo mamepuanam CMU

WWW.NUCLEAR.KZ

when saying underground mining? It is a mining
without ore lifting to the surface. In-Situ Leaching
is physicochemical process of mining of minerals
such as copper, uranium or salt, through a well
drilled in the reservoir. Solvent (leaching agent)
is pumped in the well, where it mixes with the
ore. A mixture containing a dissolved ore is then
pumped to the surface where it undergoes further
processing by sorption.

While there are no quarries, mines, dumps,
overburden, minimum dust, and there is no need
to break the soil cover over wide areas. The
process is fully automated, allowing workers to
avoid direct contact with chemical solutions.

International Atomic Energy Agency (IAEA)
recognizes this technology as the most
environmentally friendly and safe way of mine
development, which does not require significant
restoration costs.

— Yet, what occupational diseases can people
get engaged in the mines? Is there any statistic
on occupational diseases? Do they receive
preventive treatment; are they provided with milk
for the occupational hazards?

— Kazakhstan has a list approved by
government decree, of diseases associated with
exposure to ionizing radiation, and the rules for
establishing causal link of diseases to these
radiations.

For example, for the whole period of operation of
«Kazatomprom» enterprises there were no cases
of occupational diseases related to personnel
occupation in radiation hazardous conditions.

Before each work shift and after, the staff
passes a general medical checkup. Annually
medical examination of all employees is held.
In addition the uranium mining companies
developed special healthful and dietary meals
with the necessary complex of vitamins and
minerals, including milk.

Besides in all basic settlements, medical units
with professional medical staff and modern
diagnostic equipment are operated.

— Why is, then, radio-phobia so strong? Is it
more psychological fear, rather than fear based
on real threats?

— Radio-phobia is a psychological fear or
radio-anxiety. It has no direct relation to the
radiation exposure. This is the same fear as
fear of heights or electricity. Radio-phobia arises
in ordinary people who have no knowledge of
the nature of radioactivity. From ancient times,
unknown things trigger fear.

According to media materials

ANFALLKblI KAUTA
OHAOETILW MOBUIbAl

asaKkCTaHa LWafblH KeH opblHAApbIHAA ypaH-
Obl eHAjpicTik egicneH Tabyra apHanfaH
arnfawlkbl kanta eHaey MOOUNbAI XKUBIHTBIKTbI
CblHaKTaH ©TKidy >KymbICTapbl 6acTtangbl.
byn egic ete oHrannbl GonavbiH gen Typ.
OWTKeHI, kKenae keH OpblHOAPbI KEPriniKTi KanTa eHaey
KecinopblHAApbIHAH Luarnfam xxepae opHanacaap!.

ATanmbilw  CbliHaKTbl  eTkidydi «CtenHoe-PY»
XKLWC o3 MOWHbIHA anbin OTbIp. «YBaHac» KeH
OPHbIHbIH, WbIFbIC 6eTkeninaeri Ne 8 TexHonornsnbik
GeniriH ocbl KOHAOBIPFbI ApPKbINbl exaeydi »xocnap-
nayga. Mobwnbegi xublHTbIK KaszakctaHablK XofFapbl
TEXHOMNOINsNap WHCTUTYTbl fanbiMapbl onnan
TankaH oTaHAablk eHiM Gonbin Tabbinagbl. On Tuey
OyHKkepnepimeH xababikTanfaH apHanbl XacarfaH
YLU CiHiprill KoNoHHadaH KypasnfaH. OHbl kaHa XeHe
KaHblKkaH cOpOeHTTeH TypaTblH OYHKEPMEH >XaHe
apHanbl COpFbiLlL KYPbInFbIMEH TombIKTbIpFaH. COHbI-
MEH KaTap, XXbIHTbIK KYpaMblHa KYKIPT KbILLKbITbIHbIH,
KoMmachl, OM3enbAi SNeKTpocTaHuus, Ausenbai
XXaHapMaira, Cyfa apHanfaH bigbiC aHe OipHelle
TYPMbICTbIK YR-Xan Kipegi.

[aiblH eHiM — ypaHMeH KaHbIKKaH MOHanMacKpIL
wanblp. OHbl KONOHHAAAH MMOPOIKEKTOP apKbiibl,
navaanbl kenemi 10 m® 6onaTbliH KaHblkkaH COpbeHT
OyHkepiHe Tycipeqi. KabbingaHraH wanblp peTTeriw
apkbinbl  copbumoHabl ByHkepnepre GarbiTTanagbl.

AnepHoe obwecTBo KasaxcraHa

XUbIHTBIKTbI
ICKE KOCY

lMeotexHonormnanelk xxepaeH (MMXK) anbiHFaH eHiMAi
epiTiHaoinep 15 m® kenempaj biabiCka Kyibinaabl Aa,
COpPFbILL apKbinbl COPOLMOHALI KONOHHanapra xibe-
pineni. OcblaaH KewiH, kanfaH eHiM 15 M3 biabicka
KenTipinin, copfbilw Hacoctap apkpiibl [TXK-Fa xi-
Oepineqi.

Mobunbai KMbIHTLIKTbIH epiTiHAi GOMbIHLLIA eHIM-
ainiri car 100 m® kypanabl. An Gip mMaycbimga OGyn
LLaFbIH KarTa eHAeYLUi KypbIFbl XKMbIpMagaH >Xublipma
Oecke geniHri ToHHa ypaHabl eHAaipe anaabl ereH cos.
KypacTtblpyfra, TacbiMangayfa biHFannbl 60y yiliH
TEXHOMNOMMANbIK Xabablk KypacTbipMmanbl Hyckaga
XacanraH. Kocankpbl »abablKtapbl, TYPMbICTbIK Y1 —
Xan 6eniri KOHTerHepnepre opHanacTbIpbIfFaH.

Kepin oTblpraHbiMbl3gan, atanmbill MHHOBaLWS-
NblK KypbINFbl Nanganady XafblHaH eTe blIHFannbI,
COHAbIKTAH OHbIH TaXipubenik KyHObIbIFbI XKoFapbl
bonaTtbiHAbIFbIAayCchI3. LLanfanga opHanackaH, Kopbl
a3 KeH opblHAapblHAA ypaH xo0achklH XKy3ere acbipy
MYMKiH 601bIn OTbIp. ©OUTKEHI, con a3 MenLuepni ypa-
Hbl ©6ap keH opbIHAAPbI YLLUIH TONbIKKAHAbI K8CINOPbIH
cany Tuimcis>xoba. Tafbl Bip atan eTepnikxaunT, kanta
eHaeyre apHamnfaH >XWUbIHTbIKTbIH, LUaFbIHABIbIFbI,
3MNEKTP 3HEPruACbiH a3 TYTbIHYbl, YpaHabl anyda
asparaH peareHTTepdi nanganaHybl. ©OHAIpIC TEXHO-
NOrnsckl oHanMnNaTbINFaH, COHAbIKTaH AalblH 6HIMHIH,
©3iHAiK KyHbl angekanaa TOMeH.

Anus [lemeciHosa,

KAK




SAMYCKNEPBOIO
MOBUIIbHOI'O
[NEPEPABATbLIBAIOLWLEIO
KOMTIIJITEKCA

KasaxctaHe Hayanucb ucnbiTaHUsi NepBo-
ro MobunbHOro  nepepabatbiBalOLLErO
KoMnrekca, cnocobHoro fobbiBath ypaH
NPOMbILLIEHHBIM  cnocobom Ha Hebonb-
LLUMX MECTOPOXKAEHUSIX. YTO NO CyTH, OYEeHb
yOo6HO, TaK Kak Nopon, MECTOPOXAEHNS OblBatOT pac-
MOMNOXEHbI HA 3HAYUTENbHOM PACCTOSIHAM OT CTaLMO-
HapHbIX NepepabaTbiBaloLLMX NPEANPUSTUN.
MpoBoanTb NMogobHoe uchbiTaHne B3dnocb TOO
«CtenHoe-PY», 3annaHvMpoBaB MOCPEACTBOM 3TOM
YCTaHOBKW, OTPabOTKy TexHorormyeckoro Ornoka Ha
3anexv Ne 8 BOCTOYHOro doriaHra MecTOpOXOEeHWS
«YBaHacy. Cam e MOBUIbHBLIN KOMMNMNEKC SBMSETCS
OTEYECTBEHHBLIM NPOAYKTOM M Bbin pa3paboTtaH rpyn-
MOW YYeHbIX Ka3axCTaHCKoro MHCTUTyTa BbICOKMX TeX-
Honorvii. OH npeacTaBnsieT U3 cedst Tpu cneupanbHO
pa3paboTaHHbIX COPOLIMOHHBIX KOMOHHLI, CHabXeH-
HbIX 3arpy304HbIMK ByHkepamn. [JononHsaT nx GyHke-
pa CBEXEero 1 HacbILLEHHOro copbeHTa 1 crneumanbHoe
HacocHoe obopynoBaHue. [lomuMmo 3TOro, B coctaB
KOMMneKca BXOOWT CKrag CepHOW KUCMOTbI, An3erb-
Hasi AaNeKTPOCTaHUMsl, EMKOCTU Ansi AU3ENbHOro TOo-
nnvBa 1 BoAbl Y HECKOMBKO ObITOBLIX MOMELLIEHWIA.
[oTOBast NPOAYKUMSA Ha BbIXOAE - 3TO HACbILLEHHAs
ypaHoM MoHoOOMeHHas cmona. Ee pasrpyska u3 ko-
NOHH OCYLLECTBIAETCS MAPOIKEKTOPAMMN Ha AYrOBOM
rpoxoT n fanee B GyHKEP HacCbILLEHHOIO copbeHTa
nonesHbiM oobemom 10 M3. 3aTem, cBexas cmona 13
npuemMHoro OyHkepa Yepes pacnpenenutens Hanpas-
nsietcs B byHkepa CopOLUMOHHbBIX KONMOHH. MpoaykTme-
Hble pacTBopbl C reoTexHororndeckoro nong (MTM)

LAUNCHING

THE FIRST MOBILE
PROCESSING
COMPLEX

azakhstan started testing the first mobile
processing complex capable to extract
uranium industrially in small minefields.
In fact it is very convenient, because
deposits are sometimes located at
a considerable distance from the stationary
processing plants.

«Stepnoe-RU» Ltd was the enterprise what
tackled to test having planned to develop
technological unit at diggings No. 8 of the eastern
flank of «Uvanas» deposit by means of above
installation. Mobile complex is a domestic product
and was developed by a group of scientists of
the Kazakhstan Institute of High Technologies. It
consists of a specially designed three sorption
columns, equipped with the block-houses. The
block-houses are complemented with fresh
and saturated sorbent and special pumping
equipment. In addition, the complex includes a
warehouse of sulfuric acid, diesel power, tanks
for diesel fuel and water, and some domestic
premises.

Uranium rich ion exchange resin is a finished
product. It is unloaded from the columns on the
arch screen by means of hydroejectors and then
into saturated sorbent block-house with useful
volume of 10 m3. Then the fresh resin moves from
receiver block-house through the distributor into
the block-houses of sorption columns. Productive
solutions from geotechnological field (GTF) enter
the tank of 15 m? capacity and from there they

WWW.NUCLEAR.KZ

AnepHoe obwecTBo KazaxcraHa

MocTynatoT B eMKOCTU o6bemoM 15 M3, a yxe oTTy-
Aa Hacocamu NoJarTcs Ha  COPOLIMOHHBIE KOSTOHHbI.
MatouHukM copbupmm NocTynaroT B EMKOCTN OGbEMOM
15 M® OTKyaQa camoBcacbIBalOLWLMMKM Hacocamy noga-
totca Ha [TT1.

lMpon3BoauTenbHOCTL MOBUMBLHOMO KOMIfeKca Co-
ctaensieTr 100 m3/4ac No NPOAYKTMBHBLIM pacTBOpaM.
CoOTBETCTBEHHO, 3a CE30H MWHMK-NepepabaTbiBato-
LLee NpeanpusTMe CMOXET NPOU3BECTU OT ABaguaTu
00 ABaguath NATN TOHH ypaHa. [na yoobctea MOHTa-
»a 1 TpaHCNOPTMPOBKN BCE TEXHOMornyeckoe obopy-
[AOBaHve BbINONHEHO B pa3bopHoM BapuaHTe. Bero-
MoratefnibHoe 0b6opyaoBaHMe 1 ObITOBbIE MOMELLEHNS
pa3meLleHbl B MepeBO3MMbIX KOHTENHEpaX.

Kak Bugvm, akcnnyaraums nogobHoro HHOBaLMOH-
HOro 0o6opynoBaHMA MMEET HEOCTIOPUMBINA MOSE3HbIN
npakTnyecknii acnekt. Ctano Bo3MOXHbIM pa3paba-
TbiBaTb OTAarieHHble YpaHOBble MPOEKTbl, 3anachbl
KOTOPbIX HEBEMWKM N NOTOMY CTPOUTENLCTBO MOSHO-
LEHHOrO MPeanpuUATUS Ha HUX HepeHTabenbHo. Kpo-
Me BCero npoyero, nepepabaTtbiBaloLLMN KOMMEKC
nmeeT marble rabaputbl, pacxogyeT HebOomnbLLOoE KO-
NIMYECTBO 3NEKTPOIHEPrUn 1 TpebyeT MUHUMarbHbLIN
Habop peareHTOB A1 OCYLUECTBIIEHNs MPOLEeccCoB
n3BneyeHns ypaHa. Cama TexHonornsi NponseoacTsa
npu 3TOM ynpoLleHa u gernaeTr cebecToMmMoCTb roTo-
BOW npodyKuumn ropasgo 6onee Hu3kon. A ato, corna-
cuTecb, Hemarso!

Anus [JemecuHosa,
SAOK

are delivered to the sorption column by pumps.
The mother liquors are transferred into the tanks
of 15 m® capacity and then are supplied to the
GTF by self-priming pumps.

Performance of mobile complex is of 100 m3/h
by productive solutions. Accordingly, for one
season the mini-processing plant can produce
from twenty to twenty-five tons of uranium.
For ease installation and transportation, all
process equipment is made in a folding version.
Accessories and household premises are placed
in transportable containers.

As we can see, the exploitation of this
innovative equipment has an undeniable useful
and practical aspect. It became possible to
develop remote uranium projects which stocks
are low and therefore the construction of a
full-fledged enterprise on them is considered
as unprofitable there. Among other things, the
processing complex has a small size, consumes
small amount of power and requires minimal set
of reagents for uranium extraction process. The
technology of production itself is simplified and
makes the cost of finished product much lower.
You must admit that it is a great deal!

Aliya Demesinova,
NSK
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SAIGA K¥Pbl1f bICbIH
AOPOIJIbIK CbIHAKTAPTA

3ipri KyHi ®paHuuaga xelngam HEUTPOH-
nap HerisiHge xymbic ictentiH IV Ca-
HatTafrbl ASTRID (ASTRID - Advanced
Sodium Technological Reactor for Indust-
rial Demonstration) HaTpuini XbinyTa-
Cbifbllbl  Gap peakTopblHbIH — anfallkbl  YAriciH
Xacay >xobacbl >y3ere acyga. byn apaga xo-
OaHbl asipneyLlinepre XyKTeNreH Herisri MiHget
— peakTopgarbl ayblp anaTtrapfa 3epTTey XKyp-
risy. byn e3 keseriHge anatTbl >X8He aymarbl-
TeKneni xarganga TBangep MeH Xbiny 6enetiH
KypbIrFbiTapablH 9peKeTiH KeweHai Typae Garana-
yFa MyMKiHAIK 6epeni. An myHaam Texipnbene HakTbl
KepceTKiluTepre KOs XeTKi3y YLUiH, peakTopriblK XKaHe
peakTopAaH TbIC Kypbinfbinapabl KorngaHa oTbIpbim,
Toxipnbenik cbiHaKTap XyprisreH MaHpl3abl.
dpaHuy3gblk FoinbiMmn 3epTTey ynbimaapbl CABRI
xoHe SCARABEE Toxipnbenik 6argapnama-
napbl GoOWbIHWA >XbIAaM HEWTpoHOAap HerisiHae
XKYMbIC ICTEATIH HaTPUIMI KbIly TacbIfblll peak-
TOPbIHbIH alMarblH anaTTbl >KaFdawfa ylblparaH
YAriCiH »Kacan, COHblH, HaTWXeciHae TBangepaiH
XoHe Xbiny GeneTiH KypbinfbinapgblH 6yniHy npo-
Leci Typanbl aykeiMabl ToXipnberik kepceTkiwTepre
KON »eTKi3A,.

AtanfaH Gafgapnamanapdbl  Ky3ere — acbl-
py GapbiCcbiHA@ KyaT KapKblHbl Xbligam, opTalua
XoHe 0Oasty — TOP cblHaK >XaHapMawnbiHbIH KyaT
XXYMECiH e3repTe OTbIpbIN peakToprbIK 3epTTeynep
xyprigingi TOP — (TransientOverPower) xoHe TIB
(TIB — TotallnstantaneousflowBlockage) HaTpungi
WweiFbiHgayabl  6ip gempe TokTaTy ToXipubeci
CblIHaKTaH eTTi.

Konga 6ap Texipnbenik manimettep KP ¥AO atom
aHeprnscbl HCTUTYTbI MEH XamnoHAbIK aTOM 3Hep-
rmacel areHTTiri (JAEA) Oipnece >xysere acblpfaH
EAGLE 1&2 GargaprnamacbiHblH HaTUXKenepiMeH
TonbikTbl. EAGLE Gargapnamacbkl asicblHOa peak-
TOPMbIK XOHe peakTopdaH TbIC  3epTTeynep
xyprisingi. Peaktopnblk  3epTTeynep  epiTinreH
MaTepuangapablH, 6enceHpi anMakTaH peakTopabiH,
iWwiHgeri Kkayincia anmakka ayblCyblHa 6arbITTanabl.

ASTRID peakTopbiHbIH GenceHai Geniri  eki
KOMMOHEHTTI >QHe iWKi anmakTaH Typagbl. ©3
e3 keseriHoe akcuanbgi reteporeHai TBC neH
akcuanbgi romoreHgi TBC—taH TypaTbiH CbIPTKbI

O3IPJIEY

anmMakTaH Typagbl. ASTRID peakTopblHbIH, OTbIH
KypbIbIMbl rugpasnukanbslk kuMmacel PHENIX xaHe
SUPERPHENIX TBC-tapblHa kapafaHaa Killi, anam-
ha ynkeH anameTpni TBangepaeH Typagbl (1 cm).
YakbIT ©Te Kerne oCbliHay arblpMallbIfibiKTap yrkene
TYCyi MyMKiH, ByaaH GypbiH 3epTTenreH KypblifbiFa
ykcamantbiH ASTRID OTbIH peakTopbiH 3epTTey
SIMMER xoeHe SAS-SFR cusakTbl ecenTik kogTap-
Obl Bepudmkaumsinay makcaTtbliHOarbl Taxipmnbenik
JepekTepiH, wekapacblH keHite Tycep eai. OcbiFaH
opan PpaHUMsIHbIH, aToM 3Heprusicbl bonbiHwa Ko-
Muccapuatbl IV caHaTTafbl peakTtoprapibl XeHe
ASTRID peakTtopblHbIH 6enceHai anmakrapbiHga KP
¥AO atom sHepruscbl VIHCTUTYTbIHBIH, TaXiprubenik
fasacbliH KongaHa OTbIpbIM, PeakTopsblK CblHAK-
Tap eTkidy 6onbiHwa SAIGA (Severe Accident In-pile
experiments for Generation IV reactors and
ASTRID project) 6argapnamachbiH >Xy3ere achblpy-
OblH,  MYMKIHOIKTEPIH 3epTTeyre blHTa TaHbITbIN
oTblp. Artan awnTtcak, 6argapnamaHbld  GipiHLi
Ke3eHiHe YLl peakTopnblk Toxipnbe kipedi. Onap
OTblHHbIH, PeaKTopAblH, LWapTTbl KyaTblHAA Xbiny
XUHaFbIWTaFbl KYLWiH >XOFanTKaH >afjanga XoHe
OTblHOAFbl anaTtTbl KyaTTblH ©cCyi XoeHe anaTtTbl
KyaTTblH, OpTalla >Xbingamabikra ecyi >xaraanbiHaa
kaHaanm apekeTke 6apapblH Oinyre 6arbiTTanfaH.

bargapnamaHblH,  GipiHLWI  Ke3eHi peakTopAblH,
LIAPTTbI KyaTbIHAA XbIMY>XUHAFbILW ©3 KYLUIH XOofFanT-
KaH >Kargamga XoHe OTblHOafFbl anaTtTbiH KyaTbl
aptkaHga (FastTOP), coHbIMeH KaTap anaTTbIH KyaT-
TblK ©CiMi opTawa >KblgamablkTel KyparaHga
OTblHHbIH, OpEeKeTiH 3epTTeyre GarbITTanfaH
(MediumTOP).

2013 >xbinbl PpaHUMSIHBIH aTOM 3HEprusicbl Gon-
biHWa Komuccnapmatel KP ¥AO atom sHeprus-
cbl VIHCTUTYTbIMEH apafarbl opinTecCTiKTi artanfaH
Gargapnamanapgbl XKysere acbipy MYyMKIHAIMH 3ep-
Jeney YWiH TexXHWKanblKk 3KOHOMMKanbIK 3epTTey
XyprisygeH 6actagbl. MyHaarsl MakcaT Taxipmbenik
KypbIFbinapdblH,  Herisri  cunattamanapbiH  XaHe
aybicnanbl kesenge ASTRID peakTopbliHOafFbl KyaT-
TblH ©3repiCiH Auvarpammanayibl >Kysere acblpy
ywiH UI'P (MmnynbcuBTi rpadpuTTi peaktop) peak-
TOPbIHbIH, MYMKIHAIMH aHbIKTay efi.

KP ¥AO atom sHepruscbl WHCTUTYTblI asiCblH-
Aa yMbiMaacTbipbifiFaH TexHuKanblK Tancblpmara

colikec 3epTTey OapbiCblHOa MblHaganm MiHOETTep

wewinaj:

1) AngblH-ana iwkipeakTopnblK Taxipubenik  Ky-
PbINFbIHLIH, KYPbINbIMbIH 83iprey.

2) Toxipnbenik KypbInFblHbIH KypbinbIMbIH Aaner-
Jey YLWiH HeNTpoHObl m3nkanblk ecenteynep
XKYPrisy.

3) Toxipubenik KypbFbIHbIH, KypbIfibIMbIH ganen-
Aey YWiH >Kbinyruapasnukanbelk ecenteynep
XKYPrisy.

4) Kypbinfbl apkplibl ©TETIH HATPUAAbLIH, anHarnbl-
MbIH KamMTaMachbI3 eTy YLiH Ty3aKwa Tapisdi Ha-
TPUIN KOHTYPbIHbIH CbI30acbkIH a3iprey.

5) Texipube HerisiHOe KaXKeTTi guarpaMmmaHbl Xy-
3ere acblpygarbl peakTop KyaTblHblH ©3repiciH
3epTTey.

6) Aca KaXXeTTi enLueyil KypbliiFbIHbI CbIH CY3riCiHEH
oTKi3y.

7) lwki  peakTopnblk Taxipubenep XKyprisy YLiH
HOpMaTMBTI TananTapra Loy acay.

8) Toxipnube XyprisydiH KecTeciH a3iprey XaHe
onapablH KyHbIH 6aranay.

WP peakTopblHaafbl CbiHakka agipneHreH SAIGA
Taxipmnbenik kypbinfbicbl ASTRID peakTopbl aybip
anatka yuwblparaHga ofaH ceben OonfFaH xaf-
Jannapgbl aHblkTayFa apHanfaH. An Oyn e3 kese-
riHAe MbIHaHbIH HOTWXECIHAE TybIHOAWAbI:

— peakTopAblH, WapTTbl KyaTTbl XXyMbiCbiHAa Gen-
CeHAi armMakK apKbiibl Kblfy>KUHAKTayLbIHbIH
WbIfbIHBIH Bip CoTTe XeHe TomnblKTanh ToKTaTy
(TIB);

— peakTopablH, 6enceHai amarbiHOA KblNy>XMHaK-
TayLWbIHbIH, LWbIFbIHBI TOMEHOETINMEH >Kafganaa
kyatTbl OipaeH apTtTtbipy (FastTOP) >xaHe OHbIH
optawa ecimi (Medium TOP).

LWapTTel KyaTTafbl peakTopAblH, XYMbIC XXYWNECiH-
Ae GenceHai avMak apKblfibl KbINY>XUHAFbILTbHIH,
WbIFbIHbIH TOMbIKTa TokTaTbin TBC-Ti cbiHakTaH
OTKi3y Kernecigemn peTneH Xyprisinyi Kepek:

— Toxipubenik Kypbinfbigarsl HaTPUA  anHarnbl-
MbIHbIH  KOHTYpbl MeH TBC-TbiH opHanacy
AeHreviHae cblHamarnblK CeKUuMsiHbl anablH-ana
bICBITbIN TeMnepaTtypaHbl 673K XKeTkidy kepek;

— WK HaTpUWNi  KOHTYpObl KorngaHa OTbipbIn
Toxipmnbenik kypbinfbligarel 673K geniH KblsraH
HaTpUNAiH anHanbIMbIH YUbIMAACTLIPY;

— TBC apkpifbl anHanbiMFa TYCETiH HaTpui na-
pameTtpriepi 6ap TBangepai HaTpUngiH Xbibl-
Hybl CTaHUMOHapMbl pexiMre XeTkeHre AewiH
agponblk XbinbiTy: TBC-ka kipepgeri Temnepa-
Typa 673K; TBC-ka kipepaeri Temnepatypa 823;
WbIfbIH — 2,6 Kr/c AeniH;

— peakTopgblH WapTThbl KyaTblHAA TBANAepAiH

AnepHoe obwecTBo KasaxcraHa

SOPONbIK XKbINbIHYbI XKanFaca 6epeTiH 6onca
Taxipmnbenik KypblSiFbl apKbIbl HATPUN LUbIFbIHBIH
TOKTary;

— anTbl Kblpnbl KanTamaHblH KybicbiHAarbl TBC
TBANAEPIHIH CbIPTbIH XX8He OTblIHAbI BankbITy;

— ANTbl Kplpfbl KanTamaHblH, TYTacTbifbIH KaM-
TamMachbl3 €Ty XaHe KanTamaHblH, iwiHgeri TBC-
TblH  6GankpITbiiFaH XaHe  GankbITbliMaraH
OernwekTepiH Kanawm opHanackaHblH OGenriney
YWiH anTbl Kblpnbl  KanTamMaHbl  CybITbIM
TBANAEpPAiH S4POrbIK bICYblH TOKTaTY.

XKbinytaceiMangayLwblHblH, LWAPTTbl HEMece Te-
MEHTi LWbIFbIHbIHAA peakTopablH, ©Gencenai arnma-
FblHOA KyaT XblngamablfblH apTTbipa oTbipbin TBC-
Ti cbiHaktaH eTkiy (TOP TypiHgeri Taxipnbenep)
Kenecigen petTte Xyprisineai:

— Toxipubenik Kypbifblgarbl HaTpUA  anHanbl-
MbIHbIH  KOHTYpbl MeH TBC-TblH oOpHanacy
AeHreviHae cblHamarnblk CeKUuMsiHbl aniblH-ana
bICbITbIN TeMMepaTypaHbl 673K XeTkidy Kepek;

— WK  HaTpPUWNi  KOHTYpAbl KorgaHa OTbIpbIn
Taxipmnbenik kypbinfbigarel 673K OeniH Kbl3FaH
HaTpUNgiH anHanbIMbIH YUbIMAACTLIPY;

— TBC apkbinbl anHanbiMFa TYCETIH HaTpun
napametpnepi 6ap TBangepdi HaTpUnOiH Kbl-
NbIHYbI CTAHLUMOHaPAbI pexiMre XXeTKeHre OeniH
saponblk XbinbiTy: TBC-ka kipepgeri Temnepa-
Typa 673K; TBC-ka kipepaeri Temnepatypa 823;
WbIFbIH — 2,6 Kr/c AeniH;

PeakTop kyaTblH kenecigen napametpnep 6ou-
blHWAa angbiHa-ana nmnynectey ( Fast TOP ywwin):
angblH-ana wuMnynbCcTeri KyaT LWapTTbl KyaTka
kaparanga 10 ece xofapbl, UMNYNbC Y3aKTbifbl —
100 mc wamacbliHAA;

— Heri3ri UMNynbCTi peakTop KyaTblHbIH, Kenecigemn
napameTpnepi HerisiHae y3ere acblpy: Herisri
UMnNynbCTeri KyaT LWapTTbl KyaTka KaparaHga
25 (Fast TOP ywiH) Hemece 5-10 ece xofapbl;
XapkbingblH xkaptbinam eHi — 100 mc (Fast TOP
yLwiH) Hemece 500 mc (Medium TOP ywwin);

—anTbl  Kplpfbl  KanTamaHblH  TYTaCTbIfbIH
KamMTamacbl3 €Ty >X8He KanTamaHblH iwiHaeri
TBC -TblH OankbiTbiffaH aHe bankbiTbliMaraH
OernwekTepiH Kanawm opHanackaHblH OGenriney
YWiH anTbl Kblpfbl  KanTamMaHbl  CybITbIM
TBANAepPAiH A4pOorbIK bICYyblH TOKTaTY.

ToxipubeHiH, TexHMKanblk TanantapbiH OpbliHOAY
YLLIH HaTpW iNMEKTi KOHTYPbIH Kypy KesgenreH. On
e3 keseriHge Xbinbl TapaTyLwwbiHbl SAIGA Taxipnbenik
KYPBIFbICBIHBIH, ChIHAKTbIK CEKLMSACHI apKblribl COpY-
Obl eTyai KamTamacbI3 eTes;.

AnekcaHop lMaxHuu,
¥50
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NOArOTOBKA

K PEAKTOPHbIM
NCMNbITAHUAM
YCTPOWCTBA SAIGA

HacTodwee BpemMsa BO PpaHuuun pe-

anmayetcd MpOeKT co3haHusa MNpoTo-

TUMHOro peaktopa Ha ObICTPbIX Hewn-

TpoHax [lokoneHuna IV ¢ HaTpueBbiM

TennoHocutenem ASTRID (ASTRID
— Advanced Sodium Technological Reactor for
Industrial Demonstration). OgHon M3 OCHOB-
HbIX 3a4ay4, KOTOpble CTOAT nepeq paspadboTyn-
KaMu Ha JaHHOM 3aTane, ABNseTCs aHanus Ta-
XenblX aBapui peaktopa, KOTOPbIA MO3BOAUT
NONYyYNTb KOMMMNEKC CUCTEMaTU3MPOBAHHBIX
3HaHW O noBedeHun TB3anNoB u TBC B aBa-
PURHBLIX N MepexoaHbiX pexumax. OgHum un3
cNocobOoB MNONYyYEeHUS TaKUX 3HAHUA ABNSIOT-
CSl 9KCnepuMeHTarnbHble UccrnegoBaHUs C UC-
NofNb30BaHNEM peakTOPHbIX N BHEPEAKTOPHbIX
yCTaHOBOK.

B pamkax akcnepuMeHTanbHbIX MpoOrpamm
CABRI n SCARABEE, npoBegeHHbIX paHee
dpaHLy3CKMMN Hay4YHO-UCCcrefoBaTENbCKUMMU
opraHmsaunsamu, nonyyeH ©OGonbwon ob6LeM
3KCNepuUMeHTanbHbIX pe3ynsTaToB Mo npouec-
cam paspyweHus teanos u TBC npu mogenu-
poBaHMW aBapuu C paspylleHWEM aKTMBHOM
30Hbl peakTopa Ha ObICTPbIX HENTPOHaAX C Ha-
TPpMEBLIM TEMSIOHOCUTENEM.

Mpn peanusaummn aTUX nporpamm 6binmM Npo-
BedeHbl peakTOpPHble 3KCMEPUMEHTbl C pas-
NINYHBIMU peXMMaMU U3MEHEHUSA MOLLHOCTH
B UCMbITbiIBAEMOM TONMMBE, TakKUMU, Kak Obl-
CTPbIN, CpeaHMn U MeaneHHbIn Habpoc MolLLl-
HocTn — TOP (TOP — Transient Over Power)
N 3KCNepuUMEHTbl C NOSIHOW MIHOBEHHOW 6r0-
KupoBkon pacxoga Hatpuda — TIB (TIB — Total
Instantaneous flow Blockage). Wmetowasncs
0asa akcnepuMeHTasnbHbIX AaHHbIX 6blna Ao-
nonHeHa peaynbtatamm nporpamm EAGLE
1&2, peanu3oBaHHbIX WHCTUTYTOM aToOMHOWM
aHeprun HALL PK coBmecTHO ¢ AnNOHCKMM
areHTcTBoM no atomHown 3Hepruu (JAEA). B
pamkax nporpammbl EAGLE 6blnn npoBeaeHbl
Kak peakTOpHble, TaKk U BHEPEaKTOpPHbIE aKCne-
puMeHTbl. PeakTopHble 3KCNepUMEHTbl Oblinu
CchOKYyCMpOBaHbl HAa N3YYEHNN NPOLLECCOB KOH-
TPONMPYyeMOro nepemMeLleHnsa pacnnasa maTe-
pvanoB akTUBHOW 30HbI B Ge3onacHble obna-
CTW BHYTpPM peakTopa.
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PREPARATION

FOR IN-REACTOR
TESTS OF SAIGA
EXPERIMENTAL DEVICE

urrently, France realizes a project of

creating a prototype of Sodium Cooled

Fast Neutron Reactor Generation IV

called ASTRID (Advanced Sodium

Technological Reactor for Industrial
Demonstration). One of the main problems facing
the developers at this stage is an analysis of severe
reactor accident that makes it possible to provide
systematic knowledge regarding behavior of pins
and bundle of pins in emergency and transient
modes. One way to obtain such knowledge is to
perform experimental study based on in-pile and
out-of-pile reactor installations.

The CABRI and SCARABEE programs, pre-
viously conducted by the French research orga-
nizations provide a large experimental database
on the degradation of pins and bundle of pins
during a Core Disruptive Accident of Sodium
Cooled Fast Neutron Reactor.

Those programs include various transients such
as fast, medium and slow Transient Over Power
(TOP) and Total Instantaneous flow Blockage
(TIB). Experimental database available was
extended with the results of the EAGLE 2 program
having performed by the Institute of Atomic
Energy of the National Nuclear Center Republic of
Kazakhstan (IAE NNC RK) jointly with Japanese
Atomic Energy Agency (JAEA). EAGLE programs
are both in-pile and out-of-pile experiments. The
in-pile experiments focus on the motion of molten
corium through the mitigation devices.

The ASTRID core is a two zone core composed
of an inner core with axially heterogeneous sub-
assemblies and an outer core with axially
homogeneous subassemblies. The pin bundles
of the ASTRID subassemblies have a larger pin
diameter (about 1 cm)and smaller hydraulic channel
than the previous PHENIX and SUPERPHENIX
pin bundles. On the one hand those characteristics
can lead to different pin and bundle degradation
sequences under severe accident conditions; on
another hand, investigations of the ASTRID fuel
which is different from that was studied before
might extend the experimental data base for code
assessments such as SIMMER and SAS-SFR.
As a consequence, the CEA wishes to study the
opportunity to carry out a specific program in the

AkTuBHada 3oHa peakTtopa ASTRID asnsa-
eTca ABYXKOMMOHEHTHOW U COCTOUT U3 BHY-
TPEHHEN 30Hbl, COCTOSALWEN W3 aKcumanbHO
reteporeHHblx TBC, n Hapy>XHOW 30HbLI, CO-
CTOoAWEN M3 akcuanbHO romoreHHbix TBC.
TonnueHble cbopkn peaktopa ASTRID co-
CTOAT U3 TBANOB ¢ 6onbwmm (okoro 1 cm)
AnamMeTpoM W MEeHbWWUM TFUApaBANYECKUM
cevyeHnem, yem TBC peaktopoB PHENIX u
SUPERPHENIX. 31tn pasnuumsa, ¢ ogHoun
CTOPOHbI, MOTYT TMPUBECTU K MNOSABNEHUIO
OTNINYUTENbHbIX OCOBEeHHOCTeW OT paHee
M3YYEeHHbIX MapamMeTpoB MpPoOLEeCcCOB pas-
pyweHuna tBanoB u TBC B xopoe Tsaxenon
aBapuu, a, C ApPYyron CTOpPOHbI, Uccrnegosa-
HMusa Tonnumea peaktopa ASTRID, otnuyHoro
OT paHee WU3y4yeHHOro, nossonuno 6bl pac-
Wwupntb 6ady akcnepmmeHTalbHbIX OaHHbIX
Ansg Bepudunkaumm pacyeTHbIX KOAOB, TakuXx,
kak SIMMER n SAS-SFR. B atoun cBA3u Ko-
MuccapuaTt no aToMHOW 3aHeprun PpaHuyuu
3anHTepecoBaH B M3yYeHUU BO3MOXHOCTHU
peanu3auun nporpammbl SAIGA (Severe
Accident In-pile experiments for Generation
IV reactor sand ASTRID project) no npose-
OEHUI0 peaKkTOPHbIX MUCNbITAHWUA 3EeMEHTOB
aKTUBHbIX 30H peakTopoB [lokoneHusa IV u
peaktopa ASTRID ¢ ucnonb3oBaHuMeM 3KcC-
nepumeHTanbHon 6asbl MAD HAL PK. Mep-
Bbli 3Tan nporpamMMbl MOXeT BKI0oYaTb Tpu
peaKkTOpHbIX 3KCNepumeHTa, HanpaBfleHHbIX
Ha M3yyeHue NnoBedeHUs Tonnmea B YCIIOBU-
AX NoTepu pacxoga TennoOHOCUTENs Ha Ho-
MWHasNbHOW MOLWHOCTN peakTopa, a Takxe B
yCcnoBuax 6GeICTPOro aBapmmHOro pocta MoL-
HocTu B TonnuBe (Fast TOP) n aBapumnHo-
ro pocta MOLWHOCTM CO CpefHeN CKOPOCTbIO
(Medium TOP).

B 2013 rogy KomuccapuaT no aToOMHOW
aHeprun ®PpaHumm npepnoxun HayaTb CO-
TpygHunyecteo ¢ MAD HALL PK ¢ npoBegeHud
TEXHUKO-3KOHOMWYECKMX nccnegoBaHUmn Bo3-
MOXHOCTU peanu3auumm Takoum nporpamMmbl.
OCHOBHOW Lenbl KUccnegoBaHUN daBnAeT-
cA onpeaeneHne OCHOBHbIX XapakKTepuCTUK
3KCNepuMeHTanbHbIX YCTPONCTB U U3yYyeHue
BO3MOXHOCTM peakTopa UIP (MMNynbCHbIN
rpraduTOBLIA peakTop) Ans peanusayuu
anarpaMmMmbl M3MEHEHUS MOLWHOCTU, oXuga-
emon B peaktope ASTRID B nepexoaHbix pe-
XuUmax.

B cooTtBetctBUM ¢ TexHuyeckmm 3aga-
HMeM B pamkax npoBegeHHbix B MAD HAL
PK wuccnepoBaHui pewanucb crnegytwouwme
3agaym:

AnepHoe obwecTBo KasaxcraHa

IAE NNC RK facilities; the Severe Accident In-
pile experiments for Generation IV reactors and
ASTRID project (SAIGA). The first part of the
program might include three tests directed to the
study of fuel behavior under conditions if loss of flow
at nominal power of the reactor as well as under
fast Transient Over Power in the fuel (fast TOP)
and medium Transient Over Power (medium TOP).

In 2013 the French Committee Energy Atomic
(CEA) proposed to start its collaboration with the
Institute of Atomic Energy of the National Nuclear
Center by a feasibility study of such program.

The goal of the feasibility study is to determine
the main characteristics of the experimental
devices and the achievable transients that might
be performed in IGR (Impulse Research Reactor
on thermal neutrons) in condition close to those
expected in ASTRID.

Below are the tasks realized according to
the Statement of Work within IAE-performed
investigations:

1) preliminary design of the in-pile device;

2) neutronic study to justify the structure of the
experimental device;

3) thermal steady state study to justify the
structure of the experimental device;

4) thermohydraulic study to justify the structure of
the experimental device;

5) sodium loop circuit design to provide sodium
circulating through the experimental device;

6) study of the reactor core power change diagram
in the experiments;

7) preliminary study of the mostimportant required
instrumentation;

8) licensing requirements possible schedule and
rough estimation of the cost.

Having prepared for being tested in IGR reactor
the SAIGA experimental device is intended for
studying processes accompanying severe acci-
dents in ASTRID reactor with destruction of the
reactor core resulted from the following initial
events:

— Total Instantaneous Blockage (TIB) of the
coolant flow through the core under reactor
operation at nominal power;

— Transient Over Power (Fast TOP or Medium
TOP) in the reactor core at nominal or reduced
flow rate.

It is expected that test with total instanta-
neous blockage of the flow rate through the core
in reactor operation at nominal power (TIB-type
experiment) should be realized as follows:

— pre-heating of test section and sodium circuit
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1) Paspabotka npenBapuTeENbHON KOHCTPYK-
UMM BHYTPUPEAKTOPHOro 3KCNepumMeHTanb-
HOro ycTponcTaa.

2) NpoBeneHne HENTPOHHO-PU3NYECKMX pac-
yeToB B 060CHOBaHME KOHCTPYKUWUM IKCne-
PUMEHTasIbHOro YyCTpONCTBA.

3) NpoBegeHne TennorngpaBnmyecknx pacye-
TOB B 06OCHOBaHME KOHCTPYKLUMWN 3KCNnepu-
MEHTanbHOro yCcTponcTaa.

4) PaspaboTka cXxeMbl NeTSIEBOr0 HAaTPUEBOro
KOHTypa ons obecneyeHus umMpKynaumm Ha-
TpuUs 4epes IKCNepuMeHTalbHble YCTpPOu-
cTBa.

5) ccnegoBaHne BO3MOXHOCTU peanusauunu
Tpebyemon gunarpammbl U3MEHEHUS MOLL-
HOCTW peakTopa B 3KCNepuMeHTax.

6) O630p Hanbonee BaXHOro U3MepPUTENbHO-
ro obopynoBaHus.

7) O630p HOpMaTMBHbIX TpeboBaHU N4 Npo-
BeJEeHUSA BHYTPUPEaKTOPHbIX 3KCMepUMeH-
TOB.

8) PaspaboTka BO3MOXHOro rpaduka npose-
AEHUS 3KCNepuMeHTOB W OueHKa UX cTou-
MOCTH.

MogroToBNeHHOE K UCNbITAHUAM B peakTope
UIP akcnepumeHTanbHoe ycTponcteo SAIGA
npegHasHa4YeHo ANs uUccnegoBaHusA npouec-
COB, COMPOBOXAAWLWMNX TSXKENy aBapuio pe-
aktopa ASTRID ¢ paspyweHuem aKTMBHOMN
30HbI, BO3HMKaWLWy B pe3ynbrate cnepyto-
LWKNX NCXOOHbIX COBBLITUN:

— NOfIHOe MrHOBEHHOEe MpeKpalleHne pacxo-
Aa TennoHOCUTEeNs Yepes akTUBHYHO 30HY B
pexume paboTbl peaktopa Ha HOMMWHanb-
HOM MmowHocTu (TIB);

— pe3kun poct mowHoctn (Fast TOP) wnu
cpegHun ee poct (Medium TOP) B akTuB-
HOW 30He peakTopa Npu HOMWHaNbLHOM UMK
CHMXXEHHOM pacxofe TennoHocuTens.

WUcnbitanma TBC ¢ nonHbiM npekpalleHmMemM pac-
Xofa TenNoOHOCUTESNS Yepes akTUBHYIO 30HY B PEXU-
Me paboTbl peakTopa Ha HOMUHAIbHOW MOLLHOCTYU
(akcnepumeHT TMna TIB) gomkHbl GbITb peanu-
30BaHbl B CrieaytoLLen nocnenoBaTenbHOCTHU:

— npegBapuTenbHbIA pas3orpeB UcnbiTaTenb-
HOWM ceKuMn Ha ypoBHe pacnonoxenna TBC
N KOHTYpa UMPKYNAaUUM HATpUsa B IKCnepu-
MeHTaNbHOM YCTPOMWCTBE A0 TemnepaTtypbl
673K;

— opraHmsaumsa  UUpKynsauum  pasorpetoro
o 673K Hatpua B 3KCNepuMMeHTaNlbHOM
YCTPONCTBE C MCMOSIb30BaHMEM BHELUHEro
neTneBOro HaTPMeBOro KOHTYpPa;
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loop in experimental device up to 673K;

— circulation of heated up to 673K sodium in expe-
rimental device using external sodium loop;

— nuclear heating of fuel elements at nominal
power of the reactor up to stationary mode
of so-dium heating circulating through the
test section with sodium parameters: the
temperature at the pin bundle inlet is 673K; the
temperature at the pin bundle outlet is 823K;
flow rate is up to 2,6 kg/s;

— stopping the sodium flow rate through the ED
while following nuclear heat of fuel elements at
the nominal reactor power;

— melting of claddings and fuel of pin bundle
inside the cavity of hex-shaped jacket;

— stopping the nuclear heat of fuel elements with
following forced cooling of hex-shaped jacket to
provide its integrity and settle state of melted and
unmelted pin bundle elements inside of jacket.

Fast TOP or Medium TOP should be realized as
follows:

— pre-heating of test section up to 673K at a level
of the pin bundle and sodium loop location;

— circulation of heated up to 673K sodium in ED
using external sodium loop;

— nuclear heating of fuel elements at nominal
power of the reactor up to stationary mode
of so-dium heating circulating through the
test section with sodium parameters: the
temperature at the pin bundle inlet is 673K; the
temperature at the pin bundle outlet is 823K;
flow rate is up to 2,6 kg/s (for Fast TOP) or
lower (for Medium TOP);

— preliminary priming pulse of the reactor power
(for Fast TOP) with parameters as follows:
power in priming pulse ten times more than the
nominal power, pulse length — about 100 ms;

— basic impulse of reactor power with parameters
as follows: basic impulse power is 25 (Fast
TOP) or 5 to 10 times more than the nominal
power; half-width of burst — 100 ms (Fast TOP)
or 500 ms (Medium TOP);

— stopping the nuclear heat of fuel elements with
the following forced cooling of hex-shaped
jacket to provide its integrity and settle state of
fuel elements of pin bundle inside of the jacket.

To realize technical specifications of the expe-
riment it is expected to design sodium loop for
ensuring the circulation of heated liquid sodium
through the test section of SAIGA experimental
device.

Alexandr Pakhnits
NNC

— A4epHbIn  HarpeB TBASIOB Ha HOMWHANBbHOW MOLLHOCTMU

peakTtopa Ao obecrnevyeHns CcTaUWMOHaApPHOro pexuma pa-
3orpeBa HaTpud, uupkynupytowero yepes TBC c napa-
MeTpamu HaTpuda: Temnepatypa 673K Ha Bxoge B TBC;
TemnepaTtypa 823K Ha Bbixoge ns TBC; pacxog — go 2,6 kr/c;

— NpekpalleHWe pacxoga HaTpus 4Yepes IKCnepuMeHTarb-

HOe YCTPOWCTBO MpW JanbHeWwem A4epHOM Harpese TB3-
NOB Ha HOMUHANbHOW MOLLHOCTU peakTopa;

— nnaBneHue obono4vyek n TonnuBa TBanoB TBC B nonoctwu

LeCTUrpaHHoOro 4yexna,

— nNpekpalleHVe sOepHOro Harpeea TB3MI0OB C nNocreayto-

WUM  MPUHYAUTENbHLIM  OXNaXxAeHWem LWeCcTUrpaHHoro
yexna gna obecneyeHua ero UENIOCTHOCTM U (PUKCUMPO-
BaHWA COCTOSIHUS pacnfaBfieHHbIX W HepacnnaBneHHbIX
anemeHToB TBC BHYTpK uyexna.

UcnbiTaHna TBC ¢ pe3knm poCTOM MOLLHOCTU (3KCNEPUMEH-

Tbl Tvna TOP) B akTMBHOW 30HE peakTopa NMpu HOMMUHANIbHOM
WA CHWXEHHOM pacxode TennoHocuTens AOMKHbl 6bITb pea-
nn3oBaHbl B criegylollen nocnegoBaTenbHOCTHU:

— npegBapuTeNibHbIA  pasorpeB WUCNbITaTENbHOW CeEKUUU

Ha ypoBHe pacnonoxeHus TBC m KOHTypa uMpKynsuuu
HaTpusa B 3KCMepuMMeHTanbHOM YyCTPOWCTBE A0 Temnepa-
Typbl 673K;

— opraHmsaumnda unpkynauum pasorpetoro go 673K HaTpus B

3KCNepuMeHTanbHOM YCTPONCTBE C MCNOMb30BaHNEM BHELL-
Hero NeTneBoro HaTPUEBOro KOHTYPa;

— A4epHbIn  Harpes TB3NIOB Ha HOMWHANIBHOW MOLLHO-

CTM peakTopa [o obecnevyeHWss CTauUMOHAPHOro pexuma
pasorpeBa HaTpus, uupkynupywwero 4depes TBC ¢ na-
pameTpamn HaTtpusa: TemnepaTtypa 673K Ha Bxoge B
TBC; Ttemnepatypa 823K Ha Bbixoge n3 TBC; pacxog — Ao
2.6 kr/c;

— peanusauusi npegBapuTeNbHOrO UMMynbca MOLHOCTU pe-

akTopa (gnsa Fast TOP) co cnegywwumm napameTpamu:
MOLLHOCTb B NpeaBaputensHom umnynoce B 10 pas Bbiwe
HOMWHaNbHOW MOLWHOCTHU, ANUTENBHOCTb UMMNYNbCa — OKOMO
100 mc;

— peanus3auna OCHOBHOMO MMMNynbca MOLLHOCTU peakTopa

CO crnegywwumum napametrpamMu: MOLWHOCTb B OCHOBHOM
umnynece B 25 (gnda Fast TOP) unu B 5-10 pa3 Bbilwe HO-
MWHaANbHOW MOLWHOCTHK; nonywupuHa Benbiwkn — 100 mc
(ans Fast TOP) nnu 500 mc (gna Medium TOP);

— npekpalieHme siAepHOro Harpeea TB3MOB C nocreayto-

WMM NPUHYAUTENbHBIM OXMNaX4eHWeM LWeCTUrpaHHoro
yexna ansa obecneyeHns ero LenoOCTHOCTU U (puKkcupoBa-
HUS cocTodAHMA anemeHToB TBC BHYTpM 4Yexna.

[nsa BbINONHEHUsT TexHuvyeckux TpeboBaHWI aKkcnepwu-

MeHTa npegycmaTpuMBaeTcss CcO3gaHWe HaTpueBoro netne-
BOro KOHTypa, obecneyumBatowero npokayMBaHue Tenno-
HocuTensa (HaTpusa) Yepe3 UCNbITAaTENbHYK CEKLUIO 3KCnepu-
MeHTanbHoro yctpornctea SAIGA.

AnekcaHop lMaxHuu,
HSLY

AnepHoe obwecTBo KasaxcraHa

XPOHUKA
CHRONICLE

29 TaMbI3
«HeBapa-Cememn» 25 xbin

¥nTTelK Apponblk opTanbikta (YAO)
«HeBapa Cemel» aHTUSAPONbIK KO3Farbl-
CbiHbIH, 25 XbindblfblHA OpanniacTbipbl-
nbin «BenbiT atom - GenbiT MmakcaTTa» gen
artanartblH OeHrenek ycTen yWbiMaacTbl-
pbingbl. XKublHFa XanblkaparbIk yibiMaap-
OblH, AMNIOMaTUANbIK KOPMYCTbIH, eKinaepi
MEH XXypHanucTep katbicTbl. KP aHepreTu-
Ka Buue-muHucTpi b.XKakcanves «Agpo-
nbIK kKapyaaH 6ac Tapty, xahanablk Kayin-
cisgik kenini» gereH TakblpbinTa GasHoa-
Ma xacagpl. An ¥AO Gac AMpeKTopbIHbIH,
fFblNbiM GolibIHLLIA opblHGacapbl M.CkakoB,
KasakctaHoa ©eWlbiT atom 3HEeprusicbiH
KonaaHyablH MYMKIHAIKTEPI Xanbl enken-
Tenkenni aiTbin 6epai. An Hesaga wratbl-
HbIH, ekini BoHHM Kelh «Hesapa Cemein»
Xanblkapanblk aHTUSOPOnblK — Ko3Farbl-

cblHbIH AKLL-TaFbl KbI3METIH GasiH eTTi.
Nnc.kz
29 aBrycra

25 net «HeBapa-Cemen»

B pamkax meponpusiTuin, NOCBSALLEH-
HbIX 25-NeTi0 MeXOyHapOoOHOro aHTW-
anepHoro asmkeHns «Heeapa-Cemein» B
PIM «HAL, PK» npowuno 3acegaHve kpyr-
noro crona Ha Temy « MUpHBIi aToM B MUp-
HbIX LEMsIX» C y4acTueM npeacraButenein
MeXayHapoaHbIX OBLLECTBEHHBIX OpraHu-
3aumiA, AMNNOMaTUYECKOro Kopryca u XKyp-
HanucToB. Buue-myHucTp aHepretukm PK
B.[bkakcanueB BbICTYNMN C [OOKMagoM
«£lpepHoe pasopyXeHue — rapaHTusi rno-
B6anbHol GesonacHocTu». C OoKnNagoMm o
nepcrnekTBax MWPHOTO WCMONb30BaHMS
atomHow aHeprm B PK BbICTynnn 3amectu-
Tenb reHeparnbHOro AVPEKTopa Mo Hayke
PIM HAL, PK, npodeccop M.K. Ckakos. C
coo06LLeHnem o gestensHocT MALL «He-
Baga-Cemeii» B CLUA BbicTynuna npeg-

cTaBuTenb WTtata Hesaga BonHm Ken.
Nnc.kz
August 29

«Nevada-Semey» 25 anniversary
In the framework of events dedicated
to the 25" anniversary of the International
antinuclear movement «Nevada-Semey»,
NNC held roundtable called «Peaceful atom
for peaceful purposes» involving repre-
sentatives of international governmental
organizations,diplomatsandjournalists. De-
puty Energy Minister RK B.Dzhaksaliyev
gave a presentation on Nuclear disarma-
mentas guarantee of global security. Deputy
R&D Director General NNC Professor Ska-
kov made report on the prospects for the
peaceful use of nuclear energy in the RK.
US member Bonnie Kay told about key
activities of the movement Nevada-Semey.
nnc.kz
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¥TKbIP OM,
TUIMOI LUELUIM

paH ©HAIpeTiH >XoHe KanTaeHOEeWTIH

KacinopblHAapaa Kbl3MeT eTeTiH

TexHonorrapablH  OinikTiniriH - manimer

anyparbl  KeweHAinik, gangik kaHe

XblNgamablK  apkbinbl  6arFananmbl3.
bisgiH KblameTkepnep, Ken kesgepi noctdak-
TYM aHanuagepiHiH [epekTepiH nanganaHyra
Maxbyp ©onagbl. Onap ocbl apkbifbl OyaaH
OypbiHFbl ecenTeynepai pactan, He 6onma-
ca >XOKka LWblfapagbl. Ananga, erep o3ipri
COTTE OpblH anbinN OTbipFfaH U3nKanbIK XoHEe
XMMUARNBIK NapamMmeTpnepai WelHanbl eMipge TbiM
KypbiMaraHda can KelliriHkipen kepep 0Goncak,
OyoaH engekanga gon opi XKbligam KYMbIC
icTeyre 6onap eni. bynaH cbipT, TONbIKKAHAbLI Bpi
hep KesiHAe anblHFaH ManiMeTTiH HoTuXeciHae,
eKiHLUi Ke3eKTeri Macene - NpoLeccTi aBTomartTa-
yabl fa TmiMai wewep egik.

byn TapanTtafbl €H XayanTbl MiHOET nJe-
copbauma aymarbl, OHbIH iwiHae COK-1500
OafaHacblHbIH XYMbICbl. ATanfaH KypblNfblHbIH
KanbINTbl XXYMbIC iCTeyiH KamMTamMacbl3 eTy YLiH
ypaHabl KipiKTipy »>KeHe wWbifapygblH MaTe-
puangblk Tene-TeHAIriH KaTaH cakTay KaxeT.
Kenwinik Tayapnbl gecop6atTbiH COHbIHA TYCYAiH
aKkblp asifbl, KOJNIOHHaZafbl YypaHAbl «anbim
TacTayMeH» He Gormaca KepiciHwe «TbiFbi3garn,
TONTLIPbIN TacTayMeH» asikTanaTblHbIH XXaKCbl
Oineni. AtanfaH Ti30ekTiH epiTiHAiciHOeri ypaH
KOHUEeHTpauudacbiH kagaranantblH OipaeH 6ip
kypan Kapar-2-45-4 KOHUEHTpaT esweriui.
Ananga OHbIH XYMbICbIHOA KaTe KeTkeH O6on-
ca, eHAelle KypbiNfbiHbIH Ce3riwTiri TemeHaen
KeTtepn,.

Tayapnbl pgecopbartTtarbl ypaH KOHLEHTpa-
uMacblH kagaranay COK GaraHanapblHbIH
XYMbICbIH ~ cuMnaTTan anmangbl, CcoHAaun-ak
MaTepuanablk Tene-TeHAIKTI kagaranayibl, opi
capanTtayabl kamTamacbld etnengi. byn Ta-
panta opblHOaylWbl XYMbICbIHbIH KepCeTKilli
ypaHabl K¥-blHa (KaHbIKTbIPFbIW  YALWbIFbIHA,
aecopbaumsa yawbiFbiHa) WoFbipnaHabipy. doan
OCbl KepceTkilw Ti3bekTepaiH XYMbICbl >KaW-
nbl TOonblk aknapaT Oepegi. Ananga manimer
any kKeweyingen XypeTiHOIKTEH, Oep KesiHAe
wewim kabbingayoblH MyMKiHAIr >xok. byaaH

coipT, K¥ aykbiMblHA Kapan y3inyai aHbikTay
MYMKiH OonmaraHga, OCbl KepCeTKilWTiH as-
CblHOA CcopOUMSHbBIH Xannbl  XYMbICbIHOAFbI
napasuTTiH KbiCbiMbl ga apta Tyceni. OCbIHbIH
KeCipiHEH peareHTTep MeH aHeprokopnapablH,
WbIFbIHLI apTagbl.

Ocbinanwa HakTbl, Kegepricia api LWbIFbIHFA
ywbipatnantelH  Kypan acay  KaeTTiniri
Tyabl. MyHpan kypbinfel Genrini 6ip  wewwim
kabbingay VyWiH aknapaTtTblH Aep kKesiHge
XKeTyiH KaMTamacbl3 €Tin, 3epTxaHa YXbl-
MbIHbIH,  XXYMbICbIH  XeHingeteai. ©Opi COK
OaraHanapblHbIH, XXYMbICbIH aBTOMAaTTbl Xynere
Kewipyre centecep eai. Kypbinfbl KaHganm ay-
bicbiMga 6onca pga KypambiHoa 1wmr/n ypad
Oap epiTiHAOINEPMEH XYMbIC icTeyre MYMKIHAIK
Oepegi.

byn Tapanta 6i3 «TexHOAHanuT» XXLWIC
eHaipreH oTtaHablk CPB-1H aHeprogucnep-
CUBTI  pPEeHTreHoMnyopecueHTTi  CMeKTPoOMET-
piHiH HerisiHae afblHAbl Tangafbil KYPbIFbIHbI
(ATK) nanganaHablk. ATanfaH KypblUiFbl Tex-
HONOruAnNbIK epiTiHainepaeri nangansl KOMMNO-
HEHTTEpPAiI aHblKTayfa, aknapaTTbl eHgeyre
XXOHe anblHFaH ManiMeTTepaid HeTuxXeciHae
apHanbl Oenri 6epy apkbifibl MexaHu3Maepai
Oackapyra apHarnfaH.

An  ypaH ernuwey KafMgacbl CblHamarsblK
atoMmpapablH, PEeHTreHgik ceyneneHyiH Tip-
Keyre apHanfaH. ArTanfaH agicTi eHimgepai
TEXHOSOTNANbIK capantamagaH eTKizepae
Xui kongaHagbl. OcblHay oAiCTiH TUiMAi TyChbl:
XblNgaM, 3UsHbI XKOK, Ke3 KenreH »afpganga
XXoHe ynrinepai apHaunbl ganblHObIKCbI3-aK ca-
pantamagaH eTkidyre Gonagbl. Tomnacchbi3
TangafrbiliTa KoplwafaH opTa Konawucbi3gblk Ty-
OblpfaH >Xafganfa KapamanTblH ypaHAbl aHbIK-
TayablH TEXHUKanblK >XoHe ajicteMenik Tacin-
Jepi wewwimiH TankaH.

An capantamara canblHFaH epiTiHainep
Tikenen TEXHONOTUANDBIK KybObIp xenine-
piHEH anblHan, api Kapan e3 afblHbIMEH Kypan
OpHaTbIfIFAaH Xepre, aHblKkTan awnTcakK Kypblsl-
FbIHbIH, afblHAbI YALWbIKTApbIHA XeTeqi.

MAM enweriw 6Geniri onepatop ©Genrinen
OepreH 6GarblT OoOWMbIHWA, aBTOMAaTThl Typae

afblHObl ysSLWbIKTapgafbl YpaH KOHLEHTPauMsCblH CblH CY3riCiHEeH
eTKizedi. ©Onuweyiw yAWbIKTAH 6TKEH TEXHONOrUAMbIK epiTiHAi
Menaip caynerneHreH TepesefeH oTin, a3 KapKblHAafbl PeHTreHgik
coyneneHyre yuwblpangbl. EkiHWI KesekTeri dnyopecueHTTi
coyneneny SDD pgetektopbiHAa Tipkeneai.

Benrini Gip afblHAbl enwey askTanfaHHaH KewiH MyHOafbl
ypaH Menwepi Typanbl ManiMeT Aucnetyepdid aucnneniHge
nanga 6Gonagbl XaHe aBToMaTThl Backapy >KyneciHgeri
aTkapylwbl MexaHuamgepre apHanfaH 6enrini Gip peT GoKMblHWA
fackapywbl 6enrinepi icke Kocbinagbl.

TypakTel TemnepaTtypanblk XyWe >XoHe Kypblifblfa Kyat
Oepy yLWiH TyMblK Xargangarbl CYNbIKTbIKTbI CYbITY XXOHE TypakThbl
TYpae KyaTneH kKamMTamachl3 eTy XYMeci icke Kocblnagbl.

KypbInfblHbIH KOpFaHbIW KabineTiHiH gapexeci — IP65.

KypbinifblHBIH ~ MaTepuangapbl  XKaHe  Xannbl  KYPbibiMbl
CbIpTKbl OpTaHblH KbiCbiMblHA LWblgac Oepegi. XymbiCc xyneci:
aBTOMAaTThI, Y34iKCi3 )XoHe Taynik 6Gomnbl.

AFblHAbI Tangafbllw KYpbinfbl ypaHabl 6aprblk TEXHOMOMUANbIK
eHimaepae aHblKkTayra MyMKiHAiK 6epegi.

OnemeHTTEepAi aHblkTaygarbl KeMLWiniktepai asanTy >KaHe
CneKkTpoMeTpaiH, cesiMTangblifblH  apTTblpy MakcaTblHAa yuW
©3eKkTi esweyil reomMeTpus nanganaHbinfaH. TepT TexHono-
rMAnbIK afblHObl capanTaMagaH eTKidyre ©OannaHbICTbl, Xbli-
OaMObIKTbl  yAEeTY apkbifibl  enwey YyakblTblH as3anTy  YLiH
OipiHwi ke3ekte W pgaH xacanfaH aHogtbl BX-15 peHTreHgik
TYTifi  nanganadbinagbl.  TyTikTeri  XymbiC  KyaTbl 45 kB
kypangbl. Mo eKiHWi KeseKkTeri cayneneHaipy Kbl3MeETiHIH
XYMbICbIH aTkapagbl. byn Tapanta ypadHgbl Tuimgi nanpgana-
HY YWIiH WK cnekTpanAi cTaHgapTTbl cakTanW OTblpbin, Tapan
KeTKEH caynerneHgipy kKyaTblHa KauTa kyw 6epy Herisri Hasapfa
anbiHagbl. An >XapTblnam Xenini KpeMHUnni aHepreTukanbik
Kyatol 175 3B (E,, . 5.9 k3B) TepmaneKkTpnik CybITKbILWbI
bap guddynuanblk gpendTi geTekTep Tipkeywi peTiHae
Tangangbl. [etektopAblH ceariw GeniriHib kanbiHgblFbl 500 MKM.
byn L-cepusacbl 6GownblHWAa Tipkeyre xetin xatblp. Capan-
Tay YyakblTbl TEXHONOrMAMNbIK afblHHbIH capanTanatblH op-
HblHAAFbl YPaHHbIH, KypamblHa X8He e3repicTik ayblTkynapfa 6an-
NaHbICTHI.

O3ipri KyHi epiTiHginepai 3eptTey kepceTkiwTi apbip 60 c. can-
blH >XapusinaHbln OTblpadbl. byn Tapanta afblHObl TangarbiLl
Kypangafbl aybiTkbinap 1 % acnangbl.

ATanfaH KypbliFblHbIH, aBTOHOMAbI XaHe TypaKTbl TYpAe XXYMbIC
icTen TypfaHblHa TOfbl3 angaH acTbl. OCblHbIH, apkacbiHga oOn
TOYesnci3 TepT afblHAbl KAXETTi ManiMeTneH KaMTbIN OTbIp.

BisgiH,  KypbInNfbiHbIH,  KypbinibiMbl — Toyencia 06ec afblHOa
Ke3eK-Ke3eK XXYMbIC icTeyre Xon awagbl. TexHuKanblk TypfblgaH
KaXXeTTinik Tyca aTanfaH KepCeTKilWTi KaxeTTi menwepre OeniH
ynfanTtyra 6onagbl.

An enweygi4 pgangiri enwey yakblTbiHa ©6annaHbICThI.
bisgin, xafrganga (yw afblH + Oip Gakbinay) UMKNAiH Xannbl
y3aKTblfbl 6EC MMHYTTaH apire acnangbl xxeHe Oyn 6i3giH yaemisgeH
Wwbifagbl.

AnekcaHOp Tumakoe, Ee2eHuli Madxapa,
AllNAK

AnepHoe obwecTBo KasaxcraHa

XPOHUKA
CHRONICLE

4 KbIpKYMeK
KBTY KyH GaTapesnapbl

«KyH ©OaTapesnapblHblH ©HAipiciH
2015 xbingbiH GacblHoa icke Kocy
XocnapnaHbein oTbip. Byn TexHono-
rMANbIK TypFblAaH eTe ayblp XYMbIC.
Cebebi, onemge kyH OaTapesina-
pblH eHAipyre Tek 13 MeMmnekeTTiH,
faHa oneyeTi xeTeni», - pdedi es3
cesiHge KBTY HaHoTexHonorusnap
3epTxaHachblHblH, xeTekwici K.Hycinos.
OHbIH anTyblHWA, XOfapbl TEXHONO-
rMANbIK eHIMHIH, anfallkel gaHanapbl
«3KCIMO-2017» kepmeciHe opamnnac-
ThIpbIfbIN Xacanagbl. «Enimisgin 58%
TEPPUTOPUACHI — LUBIN XBHE LUeNeunT
aimakTap. An 6yn xepnepre kyH 6a-
TapesnapblH oOpHanacTblpy  TuiMzi
6onmaky», - aeai on.

KA3AKIIAPAT

4 ceHTAOPA
ConHe4Hble 6aTtapeu ot KBTY

«lMpounsBoacTBo comnHeyvHbix Gata-
pen nnaHupyeTcs 3anycTUTb K Hadvany
2015 roga. 3TO O4YEHb CHOXHbIA Tex-
HOMNOrM4YecKni npouecc - B MMpe Bce-
ro 13 rocynapcTtB, KOTOpble CMOCOOHbI
npoun3BoauTbL COMHevHble GaTtapeny,
- 3a8Bun 3aBegylowmii naboparopuen
HaHoTexHonorui KBTY K.Hycynos. OH
Takke pobaBwun, 4TO nepsas napTusi
BbICOKOTEXHOMOMMYHOW NpoayKuumn oby-
OeT npou3BedeHa AN Ka3axCTaHCKOMW
akcrnosuuum Ha «JKCIMO0-2017». «B
KasaxcTtaHe 58% Tepputopuu - nycThbl-
HW 1 NONYNYCTbIHW, HA KOTOPbIX MOXHO
pasmellatb corHeuvHble Gartapeuy, -
pes3toMnpoBar OH.

KA3SUH®OPM

4 september
Kazakhstan-Britain Technical
University initiates solar panel
production

Production of solar panels is plan-
ned to start by early 2015. «This is a
very complicated process, there are
only 13 countries in the world which are
capable of producing solar panelsy,
- said the head of nanotechnology
laboratory of KBTU Mr. Nusupov. He
also added that the first batch of high-
tech products will be produced for the
Kazakhstan exhibition «EXPO-2017».
«Kazakhstan is by 58% covered by
deserts and semi-deserts where we
can place solar panels», — concluded
Mr. Nusupov.

KAZINFORM
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QPPEKTUNBHOE
PELUEHWE

CHOBHbIM KPUTEPUEM IPaMOTHOM pPaboThl

TEXHOIOroB ypaHo400bIBaOWNX U nepe-

pabaTbiBaloLMX NpeanpusaTuin aBnseTca

NoOJSIHOTa, TOYHOCTb U CBOEBPEMEHHOCTb

nonyyeHnsa AaHHbiX. Hawm paboTHuKK
NOpPON BbIHYXAEHbI MCNONb30BaTh AAHHbIE aHanu-
30B MOCT(hakTyMm, noaTBepxaas unm onposepras
paHee npou3BeneHHble pacyeTbl. Ho Hackonbko 6ol
TOYHee 1 onepaTnBHee MOXXHO Obino Obl paboTarTb,
BUOA (PaKTUYECKYI0 KapTUHY NPOUCXOAALMX hrsun-
KO-XMMUYECKMX MapamMeTpoB B pearlbHOM Bpeme-
HW UNN C MUHMMaNbHOW 3adepxkon. Kpome aToro,
Gnarogaps NofnHoOTe U CBOEBPEMEHHOCTW Nony4yae-
MbIX JAHHbIX C yCnexom peluanach 6bl BTopas 3a-
Jada — aBTomMaTtM3auus npoecca.

OOoHMM M3 caMbiX OTBETCTBEHHbIX, SBMSETCHA
y4acTok gecopbumm, u B 4aCcTHOCTM paboTa KOMoH
COK-1500. OcHoBHbIM TpeboBaHne ana obecne-
YyeHusa crtabunbHom paboTbl AaHHOro obopynoBa-
HUS SBNSIETCA KEeCTKoe cobniogeHne matepuarnb-
Horo 6anaHca no BBOAY M BbiBOAY ypaHa. MHorue
3HAlOT, 4YTO He pefku cnyyau, Korga B MOroHe 3a
TOBapHbIM AecopbaTom, KOSIOHY NOMnpocTy «oban-
palT» WM HaobopoT «3abuBatoT», OO npeaena
KOMOHY ypaHoM. EAWHCTBEHHbIM NPUGOPOM KOH-
TPONs KOHLEHTpaLMnM ypaHa B pacTBope, KOTOPbIM
MOXET CHabXXaTbCA AaHHasi KONoHa B CTaHAApPTHOW
KoMMnekTauum, siBNsieTcs KoHueHTpatomep Kapat
2-45-4. OgHaKO OH MMEET HU3KYK YyBCTBUTENb-
HOCTb MpPY BbICOKOM MOrPELLHOCTMW.

KoHTpornb HenocpeaCTBEHHO KOHLIEHTpaUmMn ypaHa
B TOBApHOM Aecopbare He MOXET XapakTepu3oBaTb
paboty konoHHbl CIK, He obecneumBaeT KOHTPOSb U
aHanu3 cobntogeHnsa martepuansHoro 6anaHca. Oc-
HOBHOW MoKasaTtenb, NpeaocTaBnseMblidi UCTIONHUTE-
NAM — 9TO KOHUEHTpaumsa ypaHa B M (matoyHuke
AOHACbILWEHWS, MaTodHMKe gecopbuun). MmMeHHo
[JaHHbIN nokasaTtenb obecneymBaeT A0BOSIbHO MOSi-
HOM MHdopMaLmen o paboTe KONMOHHbI, HO 13-3a 3a-
OEPXKKM NOIYyYEHUS OaHHbIX O ero BEMMYMHe, HET BO3-
MOXHOCTWN BOBpPEMSI NPUHATL peLleHnsa. Kpome Toro,
KOrda HeT BO3MOXHOCTU YETKO OrpedenuTb OTCEYKY
no senuunHe M, yBenuunBaeTca 1 napasutHasa Ha-
rpyska, NpuBHOCMMAasi 3TUM MoKasaTernemMm B 06LLMK
npouecc copduumn, TeM caMbiM yBENMYMBatoLLas pac-
XO[, peareHTOB 1 3HEPropeCypCoB.

Tak nosgBMnacb HeobxoguMmocTb B npubope,
NO3BONAKOLWEM B MPOTOKE, NpakTudeckn 6e3 3a-
OEpPXKN NO BpPEMEHW OaBaTb MakKCUMaribHO TOM-

WWW.NUCLEAR.KZ
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VIABLE
SOLUTION

n general, completeness, accuracy and

timeliness of the data generated are crucial

criteria for competent work of technologists

from uranium mining and processing

enterprises. Our employees are sometimes
forced to use analysis data post factum hence
confirming or refuting the calculations previously
made. But in fact their work could be more
accurate and timely if they see physic-chemical
parameters in real time or with minimum delay.
Also, thanks to the completeness and time-
liness of data received they could successfully
solve the second problem namely automation of
the process.

One of the most important field of activities is
desorption area particularly SDC-1500 column.
The main requirement to ensure stable ope-
ration of this equipment is strict observance
of the material balance on the input and
output of uranium. Many a one knows it is
not rare that in pursuit of a trade strippant,
the columns are simply «peeled» or in turn
«packed» with uranium. Karat 2-45-4 is only
the sensor for uranium concentration measu-
rement in solution by which the column could
be supplied. However, it has low sensitivity
with high accuracy.

Direct control over uranium concentration in
trade strippant can not characterize SDC-column
operation or not provide control and analysis
of material balance compliance. The main
indicator provided by the executor is uranium
concentration in resaturation mother water
(MD). Precisely this factor provides fairly
complete information about column operation,
but due to delays in data obtaining and
magnitude, there is no opportunity to take timely
decisions. Furthermore, when there is impossible
to clearly define the cut-off through the height
of the MD value it is resulted in increase
of parasitic load borne by that factor in the
overall sorption process thereby enhan-
cing consumption of reagents and energy
resources.

These altogether generated the need
for having the instrument could give the
most accurate information almost without
time delay in a passage and at minimal cost
to the service. Such instrument would provide

HYI0 MHPOPMaLMIO MPU MUHUMAnbHbIX U3AepXKax
Ha obcnyxumeaHue. Takon npubop obecneumnn Obl
OnepaTUBHOCTb MNOCTYNMEHUA WHpopmaumm ans
NMPUHATUSA TEX UMW MHbIX PeLLeHnn, no3sonun 6ol
pasrpy3uTb nepcoHan nabopatopuun, n obecnevntb
B JanbHeunweM MofHOCTbI0 aBTOMAaTU3MPOBaHHYIO
pa6boty konoHH CLK. Mpnbop nossonsieT paboTtatb
C pacTBopamu cogepxawumn ypaH ot 1mr/n, Ha
nobom MHOM nepeaerne.

Mbl ncnonb3oBany MPOTOYHbLIM  aHANUTUYECKUI
npubop (MAlM) Ha ©Gase 3HeprogMcCnepPCUOHHOIo
peHTreHodnyopecLeHTHoro cnektpometpa CPB-1H
oTedecTBeHHoro npomssogctea TOO «TexHOAHa-
nnt», KasaxctaH. [JaHHbln npubop npegHasHayeH
ANS HeNpepbIBHOIO KONMMYECTBEHHOTO onpeaerneHns
MornesHbIX KOMMOHEHTOB B TEXHOMOrMYeckux pac-
TBOpax (nynbnax), aBToMaTtn4yeckon obpaboTkn 13-
MEPEHHOMN WMHOpMaLMM N BO3MOXHOCTM Bbldayn
pesynsratoB 00paboTkM B BUAE BbIXOQHOMO CUrHana
ANS ynpasneHus UCMOMHSIOWMMY MeXaHU3Mamu.

MpuHUMN n3MepeHns ypaHa OCHOBaH Ha peru-
CTpauun XapakTePUCTUYECKOTO PEHTrFeHOBCKOro
N3ny4yeHns atToMoB Npobbl. [JaHHbIA MeTod LMpo-
KO ucnonb3yetrca ANs aHanmsa TeXHONOorm4yeckmx
npoaykTtoB. [penmywectsa JaHHOrO MeToda: He-
paspyLlaloLWwmin xapaktep, aKCNPeccHOCTb, aHanus
obpasuoB B NOOGOM arperaTHOM COCTOSHUN K 6e3
crneuunansHon NpobonoaroToBKU.

B ncnonb3oBaHHOM MOTOMHOM aHanusaTope pe-
LWEeHbl TEeXHWYeckue u MeToguveckme npobnemsol
onpeaeneHns ypaHa B arpeccuBHbIX cpedax.

AHanusnpyemble pacTBOpbl HeNpepbIBHO 0TOMpa-
toTCA NPO6OOTOOPHNKAMMN HENOCPEACTBEHHO M3 TEX-
HOMornmyeckmnx TpybonpoBog4OB M NOA4AOTCA camoTe-
KOM K MECTY YCTaHOBKM Npubopa B nHanBuayasnbHble
NPOTOYHbIE A4eNnKM Npubopa. iameputenbHas Yactb
MAlT aBTOMaTU4eCKN, B 3alaHHOM OrepaTopom Mo-
cnegoBaTenbHOCTU, C MOMOLLbIO MeXaHN3Ma CMEHbI
MOTOKa, MONEePEMEHHO aHann3npyeT KOHLEHTpaUuo
ypaHa B MPOTOYHbIX S4EnKax.

MpoTekasn Yyepes M3MepUTESbHYH SYENKY, TEXHOSO-
TMYECKMN pacTBOP Yepes Npo3pavHoe Ans UsnyvyeHns
OKHO MOABEpPraeTcsi PEHTFEHOBCKOMY OBMnyyYeHuno ma-
non moLHocTu. BropmyHoe dhnyopecLeHTHOe (xapak-
TEPUCTUYECKOE) N3nyyYeHne obpasLa permctpmpyercs
nonynpoBogHukoBbiIM SDD getektopom.

lMocne okoOHYaHWs N3MEPEHUs Ha KOHKPETHOM Mo-
TOKE NPOUCXOOMT Bbidaya 3HAYEeHUN O COAEepPKaHUK
ypaHa Ha gucnnen agucrnerdyepa v reHepupoBaHue
YNpaensoLWwmMx CUrHanoB Mo onpedeneHHoMy anro-
pUTMY NS UCMOMNHUTENbHbIX MexaHn3moB ACY.

[ns obecneyeHunsa ctabunbHOro TemnepaTypHo-
ro pexxuMma 1 anekTponuTaHusa npubopa npegycmo-
TPEHbl CUCTEMA 3aMKHYTOrO >XWMAKOCTHOMO OXIlaX-
OeHuns n cuctembl 6ecnepebonHOro NMTaHus.

AnepHoe obwecTBo KasaxcraHa

a quick entry of information for making certain
decisions; reduce staff of the laboratory and
further automate SDC column operation
completely. This device allows you to work with
solutions containing uranium from 1mg/l under
any other processing.

We’ve used flow analytical instrument (FAI)
based on domestic energy dispersive X-ray
fluorescence spectrometer SRV-1N produced
by LLP «TehnoAnality, Kazakhstan. It s
intended for continuous quantification of
mineral components in technological solutions
(pulp), automatic processing of the mea-
sured data and the possibility of issuing
processing results in the form of the output
signal to control executing mechanisms.

Uranium measuring principle is based on
detection of characteristic X-ray radiation
of sample atoms. This method is widely
used for analysis of technological products.
Advantages of this method are non-destruc-
tive nature, speed, and analysis of the samples
in any aggregate state and without any special
sample preparation.

Technical and methodological problems
of uranium identification in corrosive envi-
ronments are solved in on-stream analyzer.

Solutions for analysis are continuously
sampled by sample takers directly from
the process pipelines and fed by gravity
where device is installed into individual
flow cells of the device. FAl measuring part
automatically, in a sequence set by the
operator, alternately analyzes uranium concent-
ration in the flow cells by a mechanism of
changing the flow.

Flowing through the measuring cell, the
technological solution is exposed to low-
powered X-rays through transparent window
designed for radiation. Secondary fluorescent
(characteristic) radiation of the sample is
recorded by semiconductor SDD detector.

After completing measurement at a specific
flow, operator monitor displays values of the
uranium content and generates control signal
according to a specific algorithm for the actuators
of the existing information system.

Closed liquid cooling system and UPS system
provide stable temperature and power supply of
the device.

Degree of device protection is IP65

Materials and structural elements of the de-
vice are resistant to aggressive media. Mode of
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CTteneHb 3awmThbl Nnpubopa — IP65

Matepuans! npubopa 1 3NeMEeHTOB KOHCTPYKLMK yC-
TOM4YMBLI K OEMCTBMIO arpeccuBHbIX cpeq. Pexm pabo-
Tbl: aBTOMaTUYECKUI, HEMPEPbLIBHBLIN, KPYIMOCYTOYHBIN.

MpOTOYHBLIN aHaNUTMYECKMIA NPUGopP NO3BONSET
onpegensaTb ypaH BO BCEX TEXHOMOrMYeckux npo-
AyKTax y4acTkoB nepepaboTku NpoayKTUBHBIX pac-
TBOpoB NCB ypaHa B gnana3oHe KOHLUEHTpauun ot
1 Mr/n oo AecaTkoB r/1.

[ns cHWKeHns NoporoB OBHAPY>XEHUST ANEMEHTOB
1 NOBBILLEHMS YYBCTBUTENBHOCTW CNEKTPOMETPa Npu-
MeHeHa conmkeHHas TpexoceBas reoMeTpusi usme-
peHus. B cBA3K ¢ HeOBXOQNMOCTbLIO aHanM3a YeTblpex
TEXHOSMOMMYECKNX MOTOKOB (NocrenoBaTternbHo), ang
CHWXXEHUS BPEMEHW N3MEPEHMI 32 CHET MOBbILLEHUS
WHTEHCUBHOCTW, MEPBUYHBLIM MWCTOYHUKOM BO30YX-
OEHUS CNY>XUT peHTreHoBckas Tpybka BX-15 ¢ aHo-
aom 13 W. Pabodee HanpskeHMe Ha peHTreHOBCKON
Tpybke coctaBnset 45 kB npu Toke Tpybkn — 0,3 mA.
BTtopuyHbiM manyyatenem cnyxat Mo. Martepuan
MULLIEHN BbIOpaH Ana Hauboree addeKTUBHOMO
BO30YXXOEHNS ypaHa Npu COXpPaHEHWM OO0CTaTOYHOM
CTaTUCTUYECKOW MPEenCcTaBUTENbHOCTU BHYTPEHHErO
CneKkTparnbHOro ctaHgapta — obpaTHO paccesiHHOro
nsnyveHus nepeobnyyarens. [na permctpaumn Bbl-
OpaH MoNynpOBOOHUKOBLIA KpeMHUEBBLIN Andddpy3u-
OHHO-APENMOBLIN OETEKTOP C TEPMOISIEKTPUHECKM
OXNaXOEHWEM C SHEepreTM4ecKkUMm paspeLLeHreM
175 8B (E,, , - 5-9 kaB). TonwwHa 4yBCTBUTENLHON
obnactn getektopa 500 MkM gocTtatodHa Anst ado-
beKTMBHOM perncTpauumn ypaHa no L — cepun.

Bpemsa aHanusa 3aBucKUT OT cogepxaHus ypaHa
B aHanu3npyemom To4ke TEXHOSTOrM4YeCKoro NoToka
N HeoBXoaUMOW NOrpeLLHOCTLIO N3MEPEHMS.

B HacTosLWMI MOMEHT, aHan3 pacTBOPOB BeET-
CA HenpepbiBHO C BblAadyen pesyrnbraToB Kaxable
60 c. AnnapaTtypHas NOrpeLIHOCTb NPOTOYHOrO aHa-
nuTu4eckoro npmbopa He npesbIwaeT 1 % OTH.

[aHHbin npubop yxe Gonee OeBATUM MeCALEB
aBTOHOMHO W ucnpaBHO paboTaeT, obecneynBas
AaHHBIMU C TPEX He3aBMCUMBbIX NOTOKOB (C Tpex pa-
boTatowmx konoHH COK).

KoHCTpyKTVB Halero npubopa no3BorisieT paborarb
nocrenoBaTenbHO Ha NATU HE3aBUCUMbIX MOTOKaX. Tex-
HUYeCKN B Crydae HeobxoaMMOCTU AaHHBIN rokasaTenb
MOXHO YBENUYUTL A0 HEOBXOAUMOIO KONMYECTBa, orpa-
HNYMBASCh TOSBKO BPEMEHEM MOSTHOMO LMKIa.

TOYHOCTb M3MEpEeHUs Hanpsmyr 3aBUCUT OT
BPEMEHM W3MEPEHMSs, B HalleM criyyae (Ha onpoc
TPeX MNOTOKOB +OAMH KOHTPOSbHbINA) obLlee Bpems
UMKna coctaBnseT He Bonee NATU MUHYT, 4YTO NOf-
HOCTbIO YOOBMNETBOPSET HALIMM TpeboBaHUAM.

AnekcaHdp Tumakoe, Ee2eHuli Madxapa,
AlMAK
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its operation is automatic, continuous and non-
stop.

Flow analysis instrument allows us to iden-
tify uranium in all technological products from
waste formation water (WFW) uranium pro-
ductive solution processing areas in the
range of concentration from 1 mg/l to tens of
g/l.

To reduce detection limits of elements
and increase sensitivity of the spectrometer
we’ve applied approximate three-axial mea-
surement geometry. X-ray tube BH-15
with W anode is used as primary source of
excitation to reduce the measurement time by
increasing the intensity in connection with
the need to analyze four process streams
(step by step). Operating voltage at the
X-ray tube is 45 kV and tube current is 0.3 mA.
Mo serves as secondary emitter. Target
material is selected for the most efficient
uranium excitation while maintaining sufficient
statistical representation of the spectral
internal standard - backscattered radiation
of the overirradiator. For registration we've
chosen a semiconductor silicon diffusion-drift
detector with thermoelectric cooling with an
energy resolution of 175eV (E, ., - 5.9 keV).
The thickness of the sensitive area of the
detector is 500 mcm that is sufficient for the
efficient detection of uranium on L- series.

Analysis time depends on the uranium con-
tent in the analyzed point of the process
stream and the required accuracy of mea-
surement.

Currently, the analysis of the solutions is
carried out continuously with the issuance
of the results every 60 seconds. The instru-
mental error of the flow analytical instrument
does not exceed 1 % rel.

This device has been working for nine
months regularly and autonomously providing
data from three independent flows (from
three running SDC columns).

Device structure allows working consis-
tently on five independent flows. Technically,
if necessary, this can be increased to the
required amount limited only by the time of a full
cycle.

The measurement accuracy depends on the
measurement time in our case (the survey of
three streams + one control one) the total cycle
time is less than five minutes that fully satisfies
our requirements.

Alexandr Timakov, Yevgenyi Madzhara,
APPAK

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

8 KblpKynek
CblHamansbIK AaHa
«KasaTomeHgipic» ynTTblK KOMnNa-
HUSACBI K8HE anoHablk «Sumitomo
Corp-TbIH» GipikkeH kacinopHsl (BK) cu-
peKk Ke3geceTiH MeTanngap eHgipiciHe
apHan >xacanfaH 63 eHiMiHiH anfaLlkbl
CblHaManblK YNriciH kepceTTi. byn Ta-
pantafbl «KasaTtomeHAipicTiH» Tafbl
Oip xanoHablk opinTeci «Toshiba»
Koprnopaumschl. KasakcTaH MeH
>KanoHusHbIH, apacbiHAafbl apinTeCTiK
GannaHbICTbl  akkymynaTopnbl  Oa-
Tapes >XaHe MOTOpMbl MarHUTTepAi
pecamnknuHriney makcatbiHAa Kypbin-
faH OipikkeH kacinopblHOap apTTbipa
Tycepi aHbIK.
Kanuman.kz

8 KblpKynek
SApponblK XXaHe paguonorusanbik
anartTtapfa AaubIHAbIK

1-4 kplpkynekteH Oactan ¥AO-ga
SOPONbIK XOHEe paguonorusanblk anat-
Tapfa pAavblHObIK OEHreniH aHblKTan-
TbIH Kblll CaWiblHfbl TPEHWHT  KypC
eTKisinreH 6onaTtbiH. MyHOafbl Makcar,
pagunaumsanblk anaTTbl Xargan
TyblHAaFaH caTTe OfaH AanbiH 6ony xxaHe
TMiMai opekeT eTy. ATanfaH KypCTblH
asicblHaa KaTblcyLubinap HaKTbIMbl
ToXxipmbenik cabakrap OKbiM, MaHbI3abl
nekuusanapabl MykuaT TeiHOaabl.

An  nektop KeHe yWpeTyLinep
ecebiHge XanoHuss  xepiHOe gon
OoCbl Kypcka KaTbiCTbl cabak anfaH
KbIBMETKeprep MeH >KarnoHablk AToMm
OHeprusicbl areHTTiriHiH MamaHgapbl 63
olinapblH opTafra cangpl.

KP ¥510

8 KblpKynek
SApponblk maTtepvangapabiH
3aHCbI3 alHanbiMbIHa Kapcbl Kypec
ActaHaga KP xaHe AKLU-TbIH mu-
HUCTPNIKTEPI MEH BEAOMCTBO eKingepi
KaTbiCkaH >XuMblHAQ SOPONbIK  MaTe
puangapgblH  3aHCbI3  alHasnbiMblHA
TOCKaybIl KOO Maceneci TankblinaHabl.
OcblHay ic-luapa koc Tapanka, aTtan-
faH OarblT GoNMbIHWA opinTecTik as-
CblH KeHenTe Tycyre MyMKiHAik Gepin,
KazakcTtaHHblH, 2006 Xbinbl S4POMbIK
KapyZablH 3aHCbI3 aliHanbiMblHA Kapchbl
TYypy MakcaTblHAa@ LWapT KacackaH
MeMIneKkeTTep apacbliHaafbl abblpoi-
OepeniH apTtTblpa TycTi. XublH 06a-
pbicbiHga AKLU-TeiIH pecmu ekingepi
2006 Xblnbl KON KOWbINFaAH OCbI-
Hay KyXaTTblH Ce3 Xy3iHoe emec, ic
XY3iHOE >Xy3ere ackaHblH Tinre Tuek
eTin, KasakcTaHHbIH OCbl OafblTTafbl
OenceHai opekeTiHiH apkacblHOa OH
HaTUXere XXeTKEeHIH anTThl.
www.kaec.gov.kz

XPOHUKA CHRONICLE

8 ceHTAOpA
Mpo6GHasa napTusa

Cll  cos3gaHHOe HauuoHanbHOW
KomnaHuen «Kasatomnpom» un SnoH-
ckon «Sumitomo Corp» gna npo-
M3BOACTBA peAKo3eMenbHbIX Me-
Tannos, BKMYaa OUCNPO3UN, OCY-
wecTtBuno npobHy nocTtaBky CBO-
e npoaykumun. [Opyrum SNOHCKUM
naptHepom  «Kasatomnpoma» B
3TON cdepe BbiCTynaeT Koprnopauus
«Toshiba». Ewe ogHum Hanpasne-
HUeM coTpygHunyectBa AnoHun ¢ Ka-
3axctaHom cTtano co3gaHue CI1 no
pecanknuHry akkymynaTtopHbix 6arta-
pel U MOTOPHbIX MarHMTOB.

Kanuman.kz

8 ceHTAOpA
FO0TOBHOCTL K AA€PHBLIM
M pagnonornyecKMm aBapusim

C 1-4 ceHTab6psa B HALL nposogmn-
CS eXeroAHbl TPEHWHT-KypC No roToB-
HOCTU K SiAepHbIM U pagmnonornyecknm
aBapvam. Llenb kypca - hopmuposaHme
0a30BbIX NpeacTaBneHnin 0 Mmepax CBO-
eBpeMeHHOro 1 adpdekTnBHOrO pearv-
pOBaHUS Ha paavaLMOHHY aBapuiiHyo
cuTyaumio. B pamkax TpeHuHr-kypca
cnywarenam 6biny NpoynTaHbl NeKkummn
1 NPOBEAEHbI MPaKTUYECKME 3aHATUS.
B kayecTBe NMEeKTOPOB U MHCTPYKTOPOB
BbICTynunu pabotHukn P HALL PK,
paHee npowelme obyyeHne Ha nogob-
HbIX Kypcax B AnOHWMM, a Takke cneum-
anuctbl AnoHckoro AreHTcTBa no AToM-
HOW 3Hepruwn.

HALU PK

8 ceHTAOpA
Bopbb6a ¢ He3aKOHHbIM 060pOTOM
AAepHbIX MaTepuanos

B ActaHe cocTosinochb CcoBellaHue
C yyacTvem npeActaBuTenen 3auHTe-
pecoBaHHbIX MUHWUCTEPCTB U BEOOMCTB
PK n CLUA ¢ uenbto NpoaBuxeHUs co-
BMECTHbIX YCUMNWI NO NPOTUBOAENCTBUIO
He3aKkoHHOMY 0BOpOTY AAepHbIX MaTe-
pvanos. OTa BCTpe4a npegocTaBuna
BO3MOXHOCTb yrnybuTb [BYCTOPOHHEE
napTHepPCTBO B 3TOM obnacTtn B pamkax
KasaxcraHcko-amepukaHckoro  Kommto-
H/KE O HaMepeHVaX MO YMyYLEHWIo
noteHunana KasaxctaHa B 6opbbe ¢
He3aKoOHHbIM O0BOO0OpPOTOM SAEpHbIX Ma-
Tepvanos, MOAMUCAHHOMO CTpaHamu-
yyactHukamm B 2006 rogy. B xoge co-
BelwaHus, oduumansHele nuua CLUA,
aHanu3npysa nporpecc B OCyLLeCcTBre-
HuM KommioHmke 2006 roga, no LWMPOKO-
MYy CMeKTpy COBMECTHbIX AEACTBUI fanm
MONOXWTENBLHYIO OLEHKY ycunuam PK B
AaHHoun obnacTw.

www.kaec.gov.kz

8 september
Trial consignment

Joint Venture having created by
National Company «Kazatomprom»
and Japanese Company «Sumitomo
Corp» to produce rare earth metals,
including dysprosium, implemented a
trial supply of its products. «TOSHIBA»
Corporation is another Japanese
partner of «Kazatomprom» in this
area. Second line of cooperation
between Kazakhstan and Japan
became Joint Venture for recycling
batteries and motor magnets.

Kapital.kz

8 september
Preparedness for nuclear and
radiological accidents

National Nuclear Center held annual
training course on preparedness for
nuclear and radiological accidents
from September 1 to 4. The course
was aimed at formation of a basic
understanding of the measures timely
and effective response to a radiation
emergency. Course program included
lectures and practical training. The
lecturers and instructors were experts
of the Japan Atomic Energy Agency
and employees of NNC RK, previously
trained on similar courses in Japan.

NNC RK

8 september
Suppression of nuclear trafficking
Representatives of RK and US
relevant ministries and agencies met
in Astana to promote joint efforts to
guard against illicit trafficking of nuclear
materials. The meeting provided
an opportunity to deepen bilateral
partnership in this area as part of the
Kazakh-American Communique of intent
to improve the capacity of Kazakhstan
in the fight against illicit trafficking
of nuclear materials, signed by the
participating countries in 2006. During
the meeting, US officials, analyzing the
progress in the implementation of the
Communiqué of 2006 on a wide range
of joint actions, praised the efforts of the
Republic of Kazakhstan in this area.
www.kaec.gov.kz
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ALOPOJIbIK XAPbIJIbICTAP
XXOHE OJNAPObIH
CAINNOAPbIH MOHUTOPUHIIJIEY

ambl3 aulblHblH, 6acbliHOa yMbiMpac-

TolpbinfaH  KypyaTtoBTafbl  CerisiHLui

xanblkapanblk KoHdepeHuuara Kasak-

CTaHMeH AAPONbIK CblHaKTapabl

FbINIbIMU-3EPTTEY XOHE MOHMUTOPMUHITIK
Oakbinay canacbiHga KenTereH xbingap 6oMnbl
apinTecin XyMbIC iCTen Kerie xaTtkaH ynbimaap
aepnik katbicTbl. Atan awntap 6oncak, 6yn
Apponblk cblHakka ThiMbiM cany KeniciMwapTbl
¥nbimbl  (ACTCK), AKLL oye KopfaHbICbIHbIH,
konpgaHOanbl  TexHonoruss  areHTTiri, HOP-
CAP HopBerusamnblk CENCMOMOrManblK opTanbik,
dpaHUuMsaHbIH aTOM 3Heprusicbl GoKMbIHWA KO-
muccapuatbl, AKLU Konymbusi yHMBEpPCUTETIHIH
JTamoHT [oxepTTik xep obcepBaTopusChl,
PFA reodwmsumka Kkbiameti, PFA Xep dwunauka-
Cbl MHCTUTYTbLI, PFA aunHamuka WHCTUTYTHI,
PFA ecenTik MaTemaTMka »oHe Martema-
TUKanblk @u3anka WUHCTUTYTbI, KpbIpFbi3CTaH-
HblH ¥FA cencMonorma  MHCTUTYTbl  XXaHe
backanapebl.

OcbiHay ic wapaga 6inikti mamaHgap
A3C KypbIfbICbIHbIH, CeCcMuKanblK TypfblaaH
KaHWwanbIKTel kayinTi OonapbiHa 6Gafa ©epai.
OHblH,  iWiHOEe, aWMaKTblK J>KOHEe XKeprinikTi
cencMmukanblk axyan, 6yaaH CbipT HbICaHHbIH
ayfaHblHOaFbl  CEMCMOTEKTOHUKanbIK  Kafgau
XiTi kapacTblpbingbl. CencMmukanblk Xargangbl
Oakblnay keHe cencMuKkanblk AeHrengiH acepiHe
Oara Gepy mMaceneci ge weT KanfaH Xok. byn
TapanTta anemMm engepiHid xoingap 6oMbl XuraH
Toxipnbeci Oonawakta AJC  KypbinbICbIH
Xyprisyoe ©OapblHWa KayincisgikTi kamTamachi3
eTeqi oen ymitTeHeMmi3s. An xanblkaparsblk XoHe
YNTTblIK  HOPMAaTUBTIK  KyXaTtTapablH — Tanan-
Tapbl MeH YyCbiHbiCTapbl OipiHWi KesekTe
eckepinepi aHblK. bi3giH oWbiMbI3Wwa, ©TKEH iC
wapa Oyn apaga esapa TuiMAi 9piNTECTiKTiH
aneyeTiH 6aranayfa MyMmkiHgik 6epgi. Hakteinan
antcak, ACTCK Xanblkapanblk ManimerTep
opTanblifbl  MeH oaneMm engepiHiH  ynATTbIK
opTanbiKTapbl  9piNTeCcTiK  adACblH  KeHeuTe
Tycyre ces3 GamnacTtbl. ©3ipri KyHi, ocbl GafbIT
OonbIHLIA exKi TEXHOMOTMUANbIK fakbinay
apici pambin kenegi. bynap: Xanbikapanblk

MOHUTOPWUHTI XKYMECI asicbiHOa AOPONbIK
CblHaKTapgbl MOHUTOPUHrineyae KonaaHbl-
natblH — CencMukanblk XaHe uHppaabiObic-

TbIK TOCIn.

MoHuTopuHr — 6yn AJC-TblH KaHWanbIKTbI
TYPaKTbl XYMbIC iCTen TypfaHblH Kagafanam-
TblH apHauvbl KypblnfaH CcencMuUKanblK Xywne.
On A3C aymafblHa  >XOfapblCesriwTi ceunc-
MUKanbelk CTaHcanapgblH Keprifikri  xenici
apkbinbl kyprizineqi. OHbIH XyWeci eH onci3
pereH cencmukanelk aipingi  cesin  Kosgbl.
Bbyn wmaHbi3gbl, cebebi AB3C aymafblHbIH,
cencMUKanblK epekweniriH  3epTreyre  MyM-
KiHOQiKk ©epin, KeWiHHeH anaTTbl XarfgangblH
angblH  anyfa centecefi. 93ip MyHAan
afic  es3eKkTi opi  TipkeneTiH  Aipingepai
KEHICTIriH KeH, aymakTa 3epTTeyre Kon awagbl.

AJC-TblH,  GepikTiriHe XoHe  wWblgamAabl-
nblfblHa epekule Hasap aygapbinagbl.
Cenicmukanblk  TypfblaaH TYpakTbl A3C
CTaHCaHbl faHa eMmec, COHbIMeH b6ipre TyTac
KELIEeHHiH >KYMbICbIH cakTan Kanyfa MYMKiH-
aik 6epeni, an ©Oyn sagponblK  KayincisgikTin,
kenini. >Kannel A3C KypbInbICbiH Xypridygeri
Tanan kataH. AQ3C-Ti xkobanaygblH HoOp-
Manapbl CelCcMuKanblKk acepaiH eKi  OeH-
reniH ecenke anagbl. byn xo6anblk XepcCinkiHici
(KXK) xeHe Mmakcumangi  ecenTik  Xkep-
cinkinici (MEXX). bynapgblH anfawkpiCbl MblH
Xbinga Oip peT, an ekiHwici TuiciHwe 10
MblH Xblnga OGip peT kantanaHagbl. AO3C-
TiH Agepniringe cencMuKanblK  MOHUTOPWHIIHI
Typni geHrenge OGarananTblH ©3 Kymwenepi
G6ap. bynapgbiH Gipasbl XXX xaHe MOX geH-
renidi4, wWweriHeH acbiN KeTKeHiH aBToMaTThbl
TyYypOe aHblKTan anagbl XaHe aHTUcencmu-
Kanblk >kyneci ©6ap. Xobanblk >xep CinkKiHici
OeHrenmiHeH acbin  KeTKkeHZe ofap peak-
TOp XXYMbICbIH TOKTaty Typanbl ©Oenri 6epegi.
AN KypblUIfblap MeH Tipkey KOHAbIpFbiiapbl
AJSC-TiH aymarblHAa Toyencis XKYMbIC
ictengi. Onap KyseTineTiH aymakra OpHa-
nackaH, 6yn e3 KeseriHge onapfa yWiHwWi
TapanTblH KON CyfyblHa >X8He XamnfaH aknap
OepyiHe xon 6epmengi. XepcinkiHici Typanbl

ManiMeTTi eHAey eKi-yl MUHYTTbIH eHLliciHae,
an ManiMeT XKynenik npuHTepaeH Hemece
PDF dopmaTteiHga weiFrapbinagbl. Ocbinan-
wa Xyne xepcinkiHiciHiH A3C-ke KaHLWwanbIKThb
acep €eTKeHiH aHblKTan, aknapaTTblK ecen
Wbifapanbl, KEeMiHHEH ONf KaTTbl >Xep CiNnkKiHiCciH
Gomkayra MymkiHAiK 6epegi. ASC KypblnbICbl-
HbIH, cencmukanblk 6epikTiriH 6aranayablH a3ipri
3epTTeynepiH Kenecigen >kantrapgbl eckepmen
Xysere acblpy MyMKIH emec. byn: anmMakTbIK
XOHe XKeprinikti  cerMcMukanblk, CencMoTek-
TOHUKanNbIK >XafFganabl 3epTTey, CencMukanblk
Xafganabl  apHalbl  KypbINfbinap — apKbiibl
TypakTbl Typae Oakbinay XaHe cencMuKanbik
acepaiH AeHreniH 6Garanay. byn TapanTta
xanbolkapanblk Toxipnbe TonambiM. Ananga
O6yn ToxipubeHi Bip eHipaeH Gip eHipre Kewipy
cany, aHay anTkaHpam oHan emec. byn
YWiH anabiMeH OGenrini Oip amMakTblH CeNnc-
MOTEKTOHUKanNbIK XoHe reoguHamukanblK epek-
WweniriH Hasapfa any Kaxer.

TyTacta anfaHga, KoHdepeHuusga aTtom
aneKkTpCcTaHcanapblHaH ©3re fJe Macenenep
kapangbl. 2013 xbingblH 12  aknaHblHOA
ConTtyctik Kopess a4ponblK CbIHAK >KYPrisreHi
Genrini. byn ACTCK xahaHablKk MOHWUTOPWHTI
XyneciHe ynkeH cbiHakK 6ongbl. KoHdepeH-
ums OapbiCblHOA XWbIHFA KaTbiCKaHAap OCbl
xarganabl xeHe ConTycTik Kopes xyprisreH
OyfFaH pewniHri agponblK >XKapbiCTapabl ©3apa
canbiCTbipabl. CoHbIMeH katap  GubInfbl
XbinablH 15 aknaHbiHoa Yensbi TypfbiHOApbIH
TYPLWIKTIipreH MeTeopuTTiH Kynaybl ga Ha-
3apgaH TbiC KanfaH oK. KoHdepeHuus 6a-
pbiCblHAA fbINbIMKM  Macenenep, OHbIH iWiHae
XapbinblCc kKyatbl MeH Cemeln CblHaK MOSIUIOHbI
XoHe HeBaga cblHaK MONUIOHbIHAA XKYpPrisin-
reH S4ponblK CblHaKTapAblH reoguHaMukanblk
npoueci aHrime 6onabl. ANTa KeTenik, SOponbiK
XapbinblCTapabl  MOHUTOPUHrINEY  XyWeciHeH
anblHaTblH MarniMeTTep asamaTtTblk Typfblaa
aca MaHbi3gbl. ATan amtkaHga, on  CemcMmo-
norusanblk  MiHAeTTepai wewin, cencMukanbik
kayincisgikTi kamTamacbl3 eTyre, XepcCinkiHiciH
Gomkayfa >K8He Xep CepikTepiHiH Kocankpl
GenwekTepiH Ccencmukanblk XoHe WHdpa-
ObIObICTBIK  XXONMMEH  i3gecTipyre  MYMKiHAIK
Oepegni.

CoHbiMeH KaTap XaHa TexHornoruvganapra
KaTbICTbl ManiMeTTep [Ae Kbl3blkTbl 6onabl.
Mbicansl, AKW Konymbusa yHMBEpPCUTETIHIH

AnepHoe obwecTBo KasaxcraHa

npodeccopbl [on Pwuyapac e3 6GasHaoama-
CblHOA cencMukanblk MarniMmeTTepai eHaeyadiH
XaHa @opaici TabbinfaHblH  anTThl. ATanfaH
apicTi a3ipri kyHi KblTan kongaHbin xaTbip. An
pecennik epintectep reognHamMmmKa >KoHe MOHU-
TOPWHI MIHOETTEpIH Welyre apHanfaH e3 xoba-
napbliH YCbiHAbI.

Ic-wapaga keTepinreH Macenenepaid, 6api
6i3giH enimi3 ywiH ge maHbi3aobl. Cebebi, 6i3aiH
TepputopusamMbidga, HakTblnan antcak CCIl-
0a KbI3bll MMMEpUsHbIH, Ad8yipiHOe oeTe Ken
AAponbIK CcblHakKTap Xyprisingi. CoHAbIKTaH xep
kabaTblHa KaTbICTbl 3epTTeynep 3KOMOrnsAnbik,
9NeyMeTTiK >XoHe reogMHaMuKanblk TypfblaaH
6i3 ywiH pge aca wMaHbi3gbl. byn Tapanrta
KasakcTaHOblk fanbiMgap Qa KanbiC Kanfad
XoK. Enimisge CcoHfbl Xblngapbl ©3 apHa-
CblH TaybIn, Gip i3re TyCKeH saponblK Xapbl-
NbIC >XOHe KEepPCiNnKiHICIH MOHUTOPUHriNneyaix
YATTbIK ~ XKYHWeCi XahaHablK MOHUTOPUHTI
XynecimeH opinTtece Xymbic Xacangbl. Oprta-
nblk  ©3  KeseriHge  Xanblkapanblk  Mani-
MeTTepai eHaey opTanblKTapblHbiH,  6apnbl-
fbiIMeH ©Oepik OannaHbic opHaTkaH. Kasak-
CTaHOblK CeNncMuKanblk MOHUTOPUHTI  XKYMNECi
Oiperel, OCbIHbIH apkacblHoa Ofn  SNEMHIH
8p TyKnipiHaeri eH onci3 agereH >Xepcinki-
HIiCiHiH ©3iH aHblkTan anagbl.

KopbiTa anTtcak, XublH 6onawlakka Oafpap
Xacaabl. OnapabiH iwiHae nHdpaabl 6bICOONbIH
Wwa cblHakK xypridy 6iperen G6argapnamackl 6ap.
On ywiH wnHMppagbiObiC MOHUTOPUHII XYNECiH
ernwey MakcaTtblHAa GipHelle >xapblfnbiCTap Xa-
canatblH 6onagbl. An MyHOam xapbinbicTap
XepcinkiHiciH angbiH ana 6inyre mymkiHaik 6epegi.
Ocbl xublHOQ anfaw peT MyHan KeHiwTepiH
cencMukanblk MOHUTOPUHTINEY XYMbICTapbIHbIH,
OactanfaHgbiFbl anTbinabl. ATanfaH OarbiTTap
KocbiMwa 6afblT caHanagbl. AQponblK Xapbl-
nbicTapabl cCencMuKanblK MOHUTOPUHriINEyYMeH
anHanbicyablH HaTuXeciHOe oTaHAblK MaMmaH-
aap Oipkatap egic-Tecingep onnan TanTbl. O3ipr
KYHi onapabl KeHiwTepdi MOHUTOpPUHrineyre,
OHBbIH iWiHAe KeMipcyTek eHAipineTiH anMakTblH
Xep KbIpTbICbIHbIH, reognHamMmukanblk XarganbiH
Gakbinay yLWiH KongaHaTblHbIH anTa KeTenik.

An KypuaToBTafbl Ke3gecy HaTwxeni 6on-
Abl. HakTblpak anTtcak, afeMHiH Typni eniHeH
KenreH fanbimgapablH 6acblH KOckaH Liapa
Xanbelkapanblk a4posiblK KayincisaikTi cakTayablH,
FbINbIMW TEXHUKAMNbIK XongapblH YCbIHAbI.

TorxxaH CelUdpynnuHa,

KAK
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MOHUTOPUHI
AOEPHbIX
NCNbITAHUU U UX
NMOCNEOCTBUU

Hayare aBrycrta B paMkax BOCbMOW MeX-
OYHapOOHOM Hay4yHOW KOHbepeHumn B
KypuyatoBe cobpanucb npeacraBuTeENm
OpraHusaumi, ¢ kotopbiMu KasaxctaH
TECHO COTpyAHU4YaEeT B 06acTn HayYHbIX
nccnegoBaHNMn U MOHUTOPMHIOBBIX HaGNO4EHWN
SAEPHBIX UCNbITAHUA Ha NPOTSHKEHUN MHOIMX JET.
910 O[1B3AWN, AreHTCTBO NpUKNaLgHbIX TEXHOOIrMM
Bo3gywHbIx cun CLUA, Hopeexckui cencmornoru-
yeckun LleHTp, KomnccapuaT no aTOMHOW 3HEpPrum
®paHumn, JlamoHT-[loxepTckasn 3eMmHas obcepBaTo-
pus Konymbuiickoro YHmeepcutetra CLUA, Meodu-
3nyeckas cnyx6a PAH, VHCcTuTyT domnaunkn 3emnun
PAH, NHcTtuTtyT anHamukm reoccpep PAH, HCTUTyT
BbIYUCITUTENBHOMW MaTeEMaTUKM U MaTeMaTU4ECKON
dusukmn CO PAH, UHctutyT cencmonorun HAH KP,
LleHTpanbHo-A3naTtckuin  WHCTUTYT npuKknagHbIxX
nccnegoBaHuin 3eMnun 1 MHoOrve gpyrue.

BnepBbie, HA 3TOM Hay4YHOM MepONpuUATUK, Be-
aylme cneumanmcTbl pacckasanu 0 COBPEMEHHbIX
nccnegoBaHUsX MO OLEHKE CEeNCMUYeckowm onac-
HOCTK nmnowagok ctpoutenbctea ASC. B yactHo-
CTW, ObINIM pacCMOTPEHbI TakMe acnekTbl, Kak: u3-
YYEHNEe pernoHansHOM U MECTHOW CENCMUYHOCTMU,
a Takke CeNCMOTEKTOHUYECKNE YCNOBUS B panloHe
nnowagok. He octanncbk 6e3 AOMKHOIO BHUMaHUSA
BOMPOCHI OpraHu3aumm no NpoBeLEHNIO HENPEPbIB-
HbIX MHCTPYMEHTamNbHbIX HAGMOAEHNA MO KOHTPO-
J0 38 cerlCMUYeckon O0OCTaHOBKOM U MO OLEHKe
CTENEHN CENCMUYECKUX BO3OENCTBUN. Xo4eTcs
HageaTbCs, YTO COBMECTHO HAKOMMEHHLIN MeXay-
HapOAHbIN OMbIT MO 3TUM 3HaHMAM, NO3BONUT B Oy-
aywem BbipabotaTb OCHOBHbIE 6a30Bble NPUHLMIMbI
n Kkputepun obecnedeHns Ge3onacHoOCTU pasme-
weHna ASC. HeobxoanmbiM yCnoBmem npu 3TOM
NPOAOIMKaT OCTaBaTbCs perfaMeHTMpyemble Tpe-
OOBaHUSA N pekoMeHOauMn MexoyHapoaHbIX U Ha-
LMOHamNbHbIX HOPMAaTUBHbBIX OOKYMEHTOB. Ha Halw
B3rnsid, npowenlas KoHdepeHuns gana yHukanb-
HY0 BO3MOXXHOCTb OLlE€HUTb OMbIT YCMELUHOro B3a-
umogencTena MexayHapogHoro LeHTpa gaHHbIX
OOB3AN 1 HaunoHanbHbIX LEHTPOB AAHHbLIX MHO-
rMMx CTpaH mMmpa. B HMX yCnewHO NpUMEHSIOTCS U
pa3BMBalOTCA ABE TEXHOMOIMMW KOHTPOSS, UCMOSb-
3yemble NPy MOHUTOPUHIE SAOEPHbLIX UCMbITAHWUIA B
pamkax MexayHapogHoM cucTeMbl MOHUTOPUHra
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MONITORING

OF NUCLEAR
TESTS AND THEIR
CONSEQUENCES

n first days of August, representatives of

organizations, working in close coope-

ration with Kazakhstan in the field of

research and monitoring of observations

of nuclear tests, came to Kurchatov to take
part in the eighth international conference.
The list of organizations included CTBTO,
Applied Technology Agency of US Air Force;
Norwegian Seismological Center NORSAR,;
Atomic Energy Commission of France; Lamont-
Doherty Earth Observatory of Columbia
University, USA; Geophysical Service, RAS;
Institute of Physics of the Earth, Russian Academy
of Sciences; Institute of Geospheres Dyna-
mics, Institute of Computational Mathematics
and Mathematical Physics, Siberian Branch
RAS; Institute of Seismology, NAS RK; Central
Asian Institute for Applied Geosciences and
many others.

It was for the first time at this scientific
event that the leading experts spoke about the
investigations of seismic hazard assessment
of NPP construction sites. In particular, they
discussed such aspects as studying of regional
and local seismicity and seismotectonic
conditions in the vicinity of construction
sites. The other vividly discussed problem
was the problem of organization of continuous
instrumental observations for monitoring of
seismic situation and assessment of seismic
impact. We hope that joint international
experience in this field will help to further
develop basic principles and safety criteria
for NPP location. The necessary condition
determining the choice of NPP location is
regulating requirements and recommendations
of international and national regulations.
In our view, the conference gave a unique
opportunity to assess the experience of
successful cooperation between the CTBTO
International Data Centre and national data
centers around the world. They successfully
apply and develop two control tech-
nologies — seismic and infrasound — used in
monitoring of nuclear tests in the framework of
the International Monitoring System.

- cenicMmnyeckasi n MHpas3ByKoBasi.

MOHUTOPUHT - 3TO cneumanbHO OpraHU3o0BaHHOE,
cucTemaTmyeckoe HabntogeHve 3a napameTrpamu
CENCMUMYECKOro pexnma ans KOHTpons ctabunbHo-
ctn ASC. TllpoBoguTCs OH, Kak NpaBurlo, Ha y4acT-
kax pasmeLleHns ASC ¢ NOMOLLbHO JTOKaNbHOWM CETU
BbICOKOYYBCTBUTENMbHbBIX CENCMUYECKUX CTaHLUUN.
Ee cuctema nossonser permctpupoBatb gaxe cna-
Oble celCMUYEecKne curHanbl. OTO OYEeHb BaXkHO,
Tak Kak genaeTt BO3MOXHbIM M3y4yeHne oCOBEeHHO-
CTEN CENCMNYECKOTO peXnma ydacTka pasmeLLeHuns
A3C c nocrnegytoLlen paspaboTkon METOAOB Mpo-
rHO3a KaTacTpouyeckmx cobbITin. MHOroYmcneH-
Hble MpuMepbl JoKasanu, YTo Takas MeTOAOororns
ABMNSETCH CyLWeCcTBeHHO ©Oonee 4yBCTBUTENbHON
N NO3BOMSET CYLUEeCTBEHHO pacWMpUTb Auana3oH
MarHUTyZ4 permcTpypyemMbix CUrHanos.

OgHym 13 rmaBHbIX ¢aktopoB ADC, KOTOpOMY
yaensieTcs noBbILWEHHOEe BHUMaHWe, SBMSEeTCH ee
NPOYHOCTb K CTOMKOCTb. Cencmoctonkocte AQC -
3TO He TONbKO LEMOCTHOCTb CTaHuuu npu 3emre-
TPACEHUSIX, HO U COXpaHeHe HopMmanbHON paboThbl
BCEro KoMmmnrekca ee cuctem, obecrneyvvBaroLmx
sgepHyto 6esonacHocTb. COOTBETCTBEHHO, Tpebo-
BaHUSA K NPOEKTMPOBaHMIO 34eck bonee xecTkme no
CPaBHEHMUIO C TEMU, YTO NMPUMEHSIOTCHA K OBbIYHBIM
30aHUSAM M COOpPYXeHuAM. Hopmbl npoekTupoBsa-
Hua ASC yunTbiBalOT gBa YPOBHS CENCMUYECKOro
BO34ENCTBUS: NpoekTHoe 3emnetpsceHne ([13) u
MakcumarnbHoe pacyeTtHoe 3emnetpsiceHne (MP3)
C NMOBTOPSAEMOCTLIO OfMH pa3 B Thicsuy 1 B 10 TbicaY
net cootBeTCcTBEHHO. MHOrMe ASC nmetoT cBou cu-
CTEMbl CEMCMNYECKOrO MOHUTOPUHIa pasHoW cTe-
NeHu CroXHOCTU. HekoTopble MOryT aBTomMaTuye-
CKW OnpeaenuTb Kak nopor npesblleHUs YPOBHEN
M3 n MP3, Tak 1 yHKUMIO aHTUCENCMUYECKON 3a-
wuTel. B nocnegHem criyyae, OHM Bbl4AOT curHan
Ha OCTaHOBKY peakTopa Mpu NPeBbILUEHUN YPOBHS
NPOEKTHOro 3emneTpsaceHns. [latunkm n peructpa-
TOopbl paboTalT He3aBMCMMO B Mpegenax OAHOW
A3C, Ha ypoBHE OCHOBaHMS 1 B BEPXHEWN YacTu pe-
aKkTopa, a Takke BHe 30aHuMM ctaHuuu. Pacnonara-
IOTCS OHN B OXPaAHAEMOW 30He, YTO UCKMYaeT BO3-
MOXHOCTb HECaHKLMOHMPOBAHHOIO JOCTYNa K HUM
N BEPOATHOCTb NOXHOro cpabatbiBaHus. lNMpouecc
00paboTKkn 3eMneTpsiceHNs 3aHMMaeT BCEro napy
MUWHYT, BKMOYas neyatb pesynbratoB Ha CUCTEM-
HOM MpuHTEPe W/MnM OPMUPOBaHWE OTYeTa B
dopmate PDF. Takum obpasom, cuctema aBroma-
TMYECKM B MakCMMaribHO KOPOTKME CPOKW co3adaeT
MHGOPMALIMOHHBIN OTYET O CEMCMUYECKOM BO3LEN-
ctBum Ha ASC ans nocnenyoLwen OLueHKM nocnea-
CTBUA CUNbHOrO 3emrneTpsceHnsi. CoBpeMeHHble
nccnegoBaHUsa Mo CEMCMUYECKOW OLKeHKe angd nno-
wagok ctpomtenbctea ASC B HacTosiLee BpeMs

AnepHoe obwecTBo KasaxcraHa

NPP monitoring is a specially organized
systematic observation of seismic parameters
used to control stability of the nuclear power
plant. As a rule, it is carried out in the areas of
NPP location using the local network of highly
sensitive seismic stations, which makes it
possible to record even weak seismic signals.
This system is very important as it enables
scientists to study specific features of seismic
regime of the NPP site and to develop methods
of forecasting of catastrophic events. Numerous
examples have shown that this methodology
is much more sensitive and can considerably
extend the range of magnitudes of recorded
signals.

One of the main characteristics of nuclear
power plants attracting more and more
attention is their strength and durability. The
earthquake resistance of a nuclear power
plant is not only the integrity of the station
during earthquakes, but also uninterrupted
operation of the whole complex of its systems
ensuring nuclear safety. Accordingly, the
requirements to the design of such stations
are more stringent than those applied to
ordinary buildings and facilities. NPP design
standards take into account two levels of
seismic impact: design basis earthquake
(DBE) and maximum design earthquake (MDE)
with the occurrence interval of once in
a thousand and once in 10 thousand
years, respectively. Many nuclear power
plants have their own seismic monitoring
systems of different complexity. Some can
automatically determine not only the excess of
DBE and MDE threshold levels but also
the function of the earthquake protection
system. In this case, the system sends a
signal to shut down the reactor if the level
of the design basis earthquake is exceeded.
Sensors and recorders operate indepen-
dently within the NPP, at ground level and the
top of the reactor, and outside NPP buildings.
They are located in the protected area,
which excludes the possibility of unautho-
rized access and false operation. Proces-
sing of the earthquake takes just a couple
of minutes, including printing of the results
on the system printer and/or generation
of a PDF report. Thus, the system auto-
matically, in a very short period of time,
creates an information report on seismic
impact on the nuclear power plant for further
assessment of consequences of a severe
earthquake.
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HEeBO3MOXHbl 6e3 pelleHus KoMnfekca BONpOCOoB.,
3aTparmBaroLLmX: N3y4yeHne pernoHanbHOM N MecT-
HOM CENCMMUYHOCTWN, CENCMOTEKTOHUYECKMX YCIO-
BWW, OpraHu3auuio U npoBedeHne HenpepbiBHbIX
WHCTPYMEHTanbHbIX HabniogeHun no KOHTPOMo
3a ceniCMMYeckom 0OCTaHOBKOW U OLIEHKM CTENeHU
ceicCMMYecknx Bo3gencteun. B aton obnactm yxe
HakonneH 6onbLon MexayHapoaHbIn onbiT. OgHa-
KO, Kak rnokasblBaeT npakTuka, Takon OnbIT He MO-
XeT OblTb aBTOMATU4ECKM, BE3 COOTBETCTBYHOLLEN
KOPPEKTUPOBKN, NepeHeceH 13 OQHOro pernoHa B
OpYyron, Tak Kak CEMCMOTEKTOHUYECKME YCNOBUS U
reoguHammnyeckme (pakTopbl 4Na pasnnyHbIX pano-
HOB CYLLIECTBEHHO pasnuyatoTcs, YTo 06yCcroBneHo
cneyndmrKon Nx reoriorm4eckoro pasBuUTUS.

B uenowm xe, nporpamma KoHdepeHuumn He orpa-
HUYMnacb NUWb paccMoTpeHnem npobnem, kaca-
IOLLMXCS aTOMHbIX 9neKTpocTaHuun. Bce noMHAT
0 sgepHoM mcnbiTaHun 12 despansa 2013 roga B
CeBepHon Kopee. OT10 cobbiTve sIBUIOCb CBOEFO
poLa NpoBEPKOW CO34aHHOM MeXAyHapOOHbIM CO-
obLecTBoM rnobanbHON CUCTEMbI MOHUTOPWUHIa
OOB3AN. Ananus atoro cobbiTuss U cpaBHEHME
ero ¢ ABymMs npeablaywmMn saepHbIMU B3pbiBaMu
B KHOP Hawnwu oTpaxeHne B psge OOKNagoB Ha
KOHhepeHuun. Kak 1 Tema cemcMmn4ecKkoro u aky-
cTnyeckoro agpdpekto YensbuHckoro 6onunga 15
deBpansa 2014 roga. [lepBocTeneHHo, TeMaTtuka
KOHbepeHLUn oxBaTbiBana LUMPOKUM CNEKTp Ha-
YYHbIX BONPOCOB, KacaloLmnxcs, npexae Bcero us-
YYEHUS NOCTB3PbIBHbLIX 3OPEKTOB U reognHamMm-
YeCKNX NPOLIECCOB B paniOHe UCMbITaHUN SAEPHbIX
B3pbiBOB Ha nonuroHax CUIM u HUMM, a Takke B
pavioHax NpoBefeHUA MUPHBbIX SOEPHbIX B3PbIBOB.
OyeHb BaXXHO, YTO MCMONb30BaHWE OaHHbIX, NOny-
YaeMbIX CUCTEMOW MOHUTOpPUHra SAepHbIX B3pbl-
BOB, TPagMLMOHHO MMeEeT MpUKNagHoOW XxapakTtep
npexae Bcero B rpaxgaHckmx uensax. B yactHocTty,
30€ecb, ONS peleHus MpakTUYecknx 3ajadv cenc-
MOJSIOrMn, cemcMmnyeckon 6esonacHoCTM, NporHo3a
3eMIIETPSCEHUN, a TakkKe ANs nomcka oparMeHToB
KOCMUYECKMX annapaToB CENCMUYECKUM U MHGpas-
BYKOBbIMW MeTOA4aMM.

BmecTe ¢ aTMM, He MeHee nHTepecHbl 6biny Bbl-
CTYNMEHUs1, MOCBALLEHHbIE HOBbIM TEXHOMOMNAM,
Kak B HabnogeHusx, Tak u B 0bpaboTke Nogo6HbIX
AaHHbIX MOHUTOpuWHra. K npumepy, B CBOEM [A0-
knage npodgeccop KonymGuickoro yHmBepcuteTa
CLUA Mon Puyapac pacckasan o pa3sutum HOBOFO
nogxoga k obpabotke 6onbloro o6bema cencmu-
YeCKMUX OaHHbIX Ans 0BHapyXeHUs o4YeHb cnabbix
COObITUA M MNOBLILWEHNA TOYHOCTM JloKanusauuu
NPy MOHUTOPUHre. PesynbTatbl NPUMEHEHUS 3TO-
ro Metoga ObiniM nokasaHbl Ha npumepe Kutad. B
CBOIO o4Yepeab, POCCUNCKNE Konnern npeacrasunm
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It is impossible to make seismic assessment
of NPP construction sites without solving
a complex of problems including studying
of regional and local seismicity, seismotec-
tonic conditions, organization and conduction
of continuous instrumental observations
controlling seismic situation and assessing
seismic impact. An extensive international
experience was gained in this area.
However, as practice shows, such an
experience cannot be automatically, without
appropriate corrections, transferred from
one region to another, as seismotectonic
conditions and geodynamic factors of dif-
ferent areas vary considerably due to specifics
of their geological development.

In general, the program of the conference
was not limited by the problems of nuclear
power plants. Everyone remembers the
nuclear test in North Korea on February 12,
2013. This event was a kind of test for the
CTBTO global monitoring system created by
the international community. An analysis of
this event and its comparison with the two
previous nuclear explosions in North Korea
were the subjects of several reports at the
conference. The other theme, which attracted
attention of several reporters, was seismic
and acoustic effects of Chelyabinsk bolide
on February 15, 2014. However, the main
topic of the conference was a wide range
of scientific problems related to studying of
post-explosion effects and geodynamic pro-
cesses in the area of nuclear tests on the STS
territories, as well as in the areas of peaceful
nuclear explosions. It is very important that
the data obtained by the system for mo-
nitoring of nuclear explosions are traditionally
applied for civil purposes. In particular,
they are used to solve practical problems
of seismology, seismic safety, earthquake
prediction, as well as search for fragments
of space vehicles by means of seismic and
infrasound techniques.

Not less interesting were the reports de-
voted to new technologies, both in observations
and in processing of monitoring data. For
example, Paul Richards, a Professor from
Columbia University, USA, spoke about
the development of a new approach to
processing of large volumes of seismic data
aimed at detection of very weak events and
improvement of accuracy of their localization
in monitoring. The results of this method
were shown on the example of China. Russian

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

9 KbIpKyMnekK
WNA cumnosunymbl

«KasatomeHgipic» ¥AK» AK Teparacbl
H.Kannapos GacraraH komnaHusa genera-
umsacel JloHgoHaarbl Onemaik Saponbik
KaybiMaacTbiKThiH,  39-wbl  Bykinenemaik
pactyprni CMNosnyMbiHa KaTbIChIN KanT-
Tbl. «Bbonawak kinTi atom eHgipiciHae».
OnemHiH 30-fa TapTa eniHeH KenreH atom
WHOYCTPUSICbl  canacblHOarbl  eHepKacin
BacLbinapbl 4a5n OCbl TaKbIPbINTbI TarnKbl-
nappl. ATOMAbIK KOMMaHUSNapablH, KeTek-
Wwinepi sHepreTvKanblK casicat, (umavka-
NblK XeHe paavonorvsanbIK - Kayincisgik,
XaHapmaW eHgipiCi, ypaH Koprnapbl XoHe
Oyn Macenere AereH KoraMmHbIH, Ke3kapachl
Typarbl ©3 OlNnapbiH opTaFa cangpl.

Byn opanpga ¥AK Teparackl xaHapmai
UMKIbl KOMMaHWsiFa KaHgaw Tayekenaep
anbin Kenin, kaHaan MyMKIHLIKTepre »on
alapbl TasnkblnaHFaH nikipcambiCka KaTbl-
cbin, OydaH CbIpT SOPOMbIK SHEpreTu-
KaHblH navga 6Gonybl MEH aTtoM 3Hep-
MMACBIHBIH  BHAIPICTIK MakcaTTa Konaa-
Hbina 6GacraFaHbiHa 60 Kb TOnFaH
XMbIHFA KATbICTbI.

«Kazamomendipic» ¥AK

11 KbIpKYMeK
NaHkecTikke Kapcbl XaTTbiFy XUbIHAAPbI

Anmatbl 0bnbickl KP ¥KK «ApbicTaH»
wekapa kbiametiHge TMLO memnekeT-
TepiHiH «XKeTicy. AHTUTEppop-2014» oky
XaTTbIFy XublHAapbl eTTi. XKatTeiry TMI-
HblH  AHTUTEpPPOpPIbIK  OpTanbifbiHAA
TyriHgengi.

TMO-HbIH, kayanTbl OpraHgapbl  Ka-
TbICKAH KaTTblfy XWbIHbl €Ki Ke3eHHEH
Typobl. An wapara KasakcraH, Pecen,
BenapycbTbIH Kayincisaik, apHambl Kbi3MeT
XOHE KyKblK KOpFay opraHaapbl KatbICTbl.
Xocnap 6GoiibiHWa  KaTbiCyLUbINapabIH
GipiHaoe pagmoakTueTi matepuangap 6ap.
Onap e3 keseriHae KP naHkecTik »xacayra
apekeTTeHbek 6onaapl. XKaTTbify XUblHbI-
Ha KP ¥KK teparacbl H.O6ikaeB oH Oara
Gepai.

«KazaxcmaHckasi npaeda»

15 KbIpKyMekK
Kasipri ypaH kopbl 2035 xbinfa
AeniH xeteni

YpaH eHgipyaiH anemaik kapkbiHbl 2010
xaHe 2012 xbingapbl 7.6% nanbidra ecri.
Byn ecim HeridiHeH KP 6ainaHbicTbl. Ka-
3ipri ypaH Kopbl KaxxeTTinikTi eteyre 2035
XblniFa AeniH xeteni. «Ananga MyHbIH e3i,
OipiHLWi Ke3ekTe, LWKKi3aTThl GalbITbinFaH
ypaHFa avHangblpyra MyMKiHAIK ©epeTiH
uHBecTMUmsFa GannaHbICTbl. ByaaH cbipt
reocascv  cpaktoprnapgbl, TEXHWKarnblK
KublHOBIKTapapl xoHe Gacka Oa macene-
nepgai ecenke any kepek» geniHreH Xanbl-
Kapanblk aTtoM 9HEpPrusiCbl areHTTiriHiH
«YpaH-2014: Kopbl, eHAipinyi xaHe cypa-
HbIC» aTThbl ecebiHae.

www.kursiv.kz
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9 ceHTAOpA
Cumnosunym WNA

Heneraumsa AO «HAK «KasaTtomnpom»
Bo mmaee ¢ H.KannapoBbiM npuHsna
yyactme B pabote 39-ro ExerogHo-
ro Cumnosmyma BcemupHonm spepHomn
accounaumm B JloHgoHe. «[nobGanbHs
aToOMHasi NPOMBILLNEHHOCTb HOPMUPY-
eT Oyayuwlee» - Tak 3By4yarna OCHOBHasi
Tema BCTpeun pyKkoBoauTenen npeanpu-
ATUA aTOMHON MHAycTpun n3 6onee 30
cTpaH mupa. Jlngepbl aTOMHbIX KoMna-
HUA OBCYOUnN 3HEPreTUYecKyo Mnonu-
TUKY, PM3NYECKYI0 N PAANONOTNYECKYHO
©e3onacHOCTb, MPOM3BOACTBO TOMMMBA,
ypaHoBble pecypcbl, 06LecTBeHHOe
BOCMpUATHE.

Mmasa HAK npuHan yvactne B na-
HernbHOW OUCKYCCWM, MOCBSALLEHHOWN OC-
HOBHbIM Yrpo3am ¥ BO3MOXHOCTAM Ans
KOMNaHWM TOMMMBHOIO LUKMA, a Takke
B OTAENbHOW BCTpeye, MOCBSLEHHON
60-1 rogoBLUMHE C MOMEHTa 3apoxae-
HWS SAEePHON 3HEPreTUKM 1 Havana npo-
MBILUFIEHHOTO MCMONb30BaHNSA 3HEpPrun
aToma.

HAK «Kazamomnpom»

11 ceHTAGpPA
AHTUTeppopUcCTUYECKNE YHEHUSA

B AnmartuHcko obnactm Ha no-
nuroHe cnyx6el KHB PK «ApbicTaH»
3aBEPLUMIIMCL COBMECTHbIE aHTUTEpP-
popuctnyeckune ydenusa «XKeticy. AHTK-
Teppop-2014». 3aBepwarowun  atan
y4yeHus Obin npoBedeH nop arvaon Ax-
TUTEppOpUcTUYeckoro ueHtpa CHr.

Y4yeHua npoxogunv npu  Henocpen-
CTBEHHOM Yy4yacTuM creunoapasaeneHnn
PB, PK n PO B 2 arana. Mo cueHaputo, y
UIIEHOB YCIOBHOW MEXOYyHapOOHOW Tep-
POPUCTUYECKON OpraHu3aumMn MMETCS
pagvoakTMBHbIE Matepuvansl. B mx nna-
Hax — COBEpLLEHNE MacLTabHOro Teppo-
pUCTUYECKOTO akTa Ha Tepputopum PK.
Mpencenartens KHB PK H.AGbikaeB oTme-
TUN CMaXKEHHbIE AENCTBUSA YHACTHUKOB.

«KazaxcmaHckasi npaeda»

15 ceHTAGpPA
YpaHa B mupe xBatuT Ao 2035 ropga
MwupoBas nobbiva ypaHa mexagy 2010 n
2012 rogamu Beipocna Ha 7.6%, 3ToT pocT
B OCHOBHOM CBSi3aH € pocToM A06b14m B PK.
TekyLasn pecypcHasi 6asa - bonee 4yem goc-
TatoyHa Ons YAOBMNETBOPEHWS BbICOKOTO
cnpoca Ha ypaH o 2035 roga, oaHako a1o
OyneT 3aBMCETb OT CBOEBPEMEHHbBIX UHBE-
CTVILUMIA, y4UTBIBasi JONTME CPOKU, HeObxo-
Ovimble Ans nepepaboTkv Cbipbs B obora-
LLIeHHbIN ypaH. Takke crieqyeT yuntbiBaTb
reononmTnyeckme akTopbl, TEXHUYECKME
3aTpyaHeHusi, pacTylme OXvuaaHus npa-
BMTENbCTB, B YbMX CTpaHax Begercd Oo-
Oblya ypaHa, 1 apyrme obcToATenbCTRa, -
roBopuTcs B otyete MAIATO «YpaH-2014:
3anachbl, oOblya 1 CNpoc».
www.kursiv.kz

9 september
WNA Symposium

Kazatomprom Delegation headed by
the Chairman of the Board JSC «NAC
«Kazatomprom» Nurlan Kapparov took
part in the 39" Annual Symposium of the
World Nuclear Association in London.
Leaders of nuclear industry from over 30
countries were engaged in discussions
called «Global nuclear industry is
shaping the future». Members of the
meeting shared their opinions in energy
policy, physical and radiological security,
fuel production, uranium resources and
public perception.

Leader of the National Company was
involved in a panel discussion devoted
to the major threats and opportunities for
the companies of the fuel cycle, as well
as in a separate session dedicated to the
60" anniversary since the inception of
nuclear power and the beginning of the
industrial use of atomic energy.

NAC «Kazatomprom»

11 september
Anti terrorism training

CIS member countries took part
in joint antiterrorist affairs «Zhetysu.
Antiterror-2014» held in Almaty region
on the military site «Arystau» owimng to
the NSC RK. Final phase of these was
conducted under the auspices of the CIS
Antiterrorism Center.

Doctrines  passed with  direct
participation of special forces of RB, RK
and the Russia in 2 stages. According to
the scenario, members of the conditional
international terrorist organization have
radioactive materials. In their plans
— commission of a large-scale act of
terrorism in the territory of RK. The
chairman of KNB RK N. Abykayev noted
harmonious actions of participants.

«Kazakhstanskaya Pravda»

15 september
Global uranium recourses are
expected to be in stock by 2035

The currently defined uranium resource
base is more than adequate to meet high-
case requirements through 2035 and
well into the foreseeable future. However
meeting projected demand will require
timely investments taking into account
long lead times required to turn resources
into refined uranium. Additionally we
should consider geopolitical factors,
technical difficulties, rising expectations of
governments mining uranium and other
circumstances, according to a new report
by the IAEA «Uranium-2014: Resources,
Production and Demand».

www.kursiv.kz
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CBOK KOHLEMUMIO UCNOMb30BaHUA CEeMCMUYECKOro
BMbpaTopa, B3pbIBOB, MAarHUTHbIX OaHHbIX ANS 3a-
Aay reoguHamMuKM U1 MOHUTOPWUHra.

[na KaszaxcTtaHa kpyr obcyxgaemMbix npobnem Ha
KOoH(epeHunn Gonee vyem akTyaneH. 10 CBSA3aHO
C TeM, YTO Ha ero TeppuTopmun B COBETCKOE BPeEMS
ObINI0 NpoBedeHo 6orbLloe KOMMYECTBO SOEPHbIX
ucnbiTaHnn Ha Tepputopun CUMMa. MNoatomy, ns-
yYyeHne npoLeccoB, NpoTeKalwLlWmx B 3eMHbIX He-
Apax BOGNU3M MeCT NpoBedeHMs TakuX B3pblBOB,
NMeeT ONA Hac BaXHOe MpakTU4eckoe 3HaYeHune C
TOYKWN 3PEHUS IKOMOTMYECKNX, coumnarnbHbIX, a Tak-
Xe reognHamudeckmx nocneacTemin. B atom nnaHe,
KasaxCTaHCKue yyeHble He MeHee ycrewlHo npea-
CTaBunu pesynesTaTbl CBOMX UCCNEAOBaHUA NPaKTUW-
4YecKn BO BCeX cekumsax koHdepeHumn. CosgaHHas
B MocneaHve ABa OecATUNeTs HaunoHanbHasa cu-
cTeMa MOHUTOPUHra sSiAepHbIX B3PbIBOB U 3emrie-
TpsAceHui, 6e3 NnpeyBennYeHns, SBNSETCA OgHON U3
nyywunx B mupe. Bce ee 06bekTbl MHTErPUPOBaHDI
B MexayHapoaHble rrnobanbHble CUCTEMbl MOHUTO-
pWHra, a UEeHTP AaHHbIX COTPYyAHWYaeT CO BCEMU
MexgyHapogHbiMK LeHTpamu obpaboTkn. Hawa
cUcTeEMa CEeNCMUYECKOTO0 MOHUTOPUHIA HACTOMbKO
YHUKarbHa, YTO NO3BOMSAET OonpeadenuTb axe ca-
Mble criabble sgepHble B3pbiBbl, MPOBEAEHHbIE B
nobor Touke 3eMHOro Lapa.

MogBoas utoru, 34ech xe, B Xoae KoHMepeHLmmn
obcyounu nnaxbl Ha byaywee. Cpeaon HUX YHUKarb-
Hasi No MacwTtabam nporpammMa 3KCnepuMeHToB No
MHGpa3Byky. [na Hee nnaHupyeTcsl NpPoOBECTU ce-
puio B3PbIBOB Ha NOBEPXHOCTU C LiENbio Kanmbpos-
K1 MH(Pa3BYKOBOW CUCTEMbI MOHUTOPUHra. Takue
NccnefoBaHUs BaXHbl AN COBEPLUEHCTBOBaHWUSA
METOAMK pacno3HaBaHWUs CENCMUYECKMX COObITUN
pasnuyHOW NpUpoabl, B TOM YMCNE KapbepHbIX Uin
sAepHbIX B3pbiBOB. [MogobHble paboTbl He npo-
BOOMIUCb ewe Hu pasy. Tam xe Bnepsble Obino
3asBreHo o Havane paboT No ceMcMn4eckomy Mo-
HUTOPUHIY HEMTAHbIX MECTOPOXAEHUA. BTN Ha-
npasneHnst BO3HWKIY Kak NpuknagHole. 3aHnmasach
CENCMNYECKUM MOHUTOPUHIOM SAEPHbIX B3PbIBOB,
OTeYeCTBEHHble cneunanucTel paspaboTtanu psg
MEeTOAMK 1 Tenepb NPUMEHSIOT UX AN MOHUTOPWUH-
ra MecTopoXxgeHun. B yactHoCTK onss MOHUTOPUH-
ra reoAMHaMMyecKoro COCTOSIHUS 3€MHOW KOpbl B
MecTax A00bluuM yrneBogoponos.

Bot Tak, Kyp4atoBckasa BCTpeya B ouvepenHoum
pa3 ybeautenbHO gokasana, Kak y4eHbIX pasHbIX
CTpaH Mupa obbeanHuna GnaropogHasa nges pas-
BUTMS Hay4YHO-TEXHUYECKOM NOoJOEepXKKU MexayHa-
pogHon sgepHon 6e30nacHOCTM.

ToexaH CeligpynnuHa,
AOK
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colleagues presented their concept of use
of seismic vibrator, explosions and magnetic
data for solution of problems of geody-
namics and monitoring.

The problems discussed at the conference
are more than pressing for Kazakhstan. This
is explained by the fact that a large number of
nuclear tests was made on the STS territory in
the Soviet time. Therefore, studying of processes
in the bowels of the earth near the locations
of those explosions is of great practical im-
portance for our country in terms of environ-
mental, social, and geodynamic consequen-
ces. The reports of Kazakhstani scientists,
made in almost all sections of the conference,
also arouse keen interest. The national system
of monitoring of nuclear explosions and earth-
quakes created over the last two decades
is, without exaggeration, one of the best in
the world. All its facilities are integrated into
the international global monitoring systems,
and the data center cooperates with all inter-
national processing centers. Our seismic
monitoring system is so unique that it enables
us to detect very weak nuclear explosions
conducted in any point of the globe.

Summarizing the results, the participants
of the conference discussed their plans
for future. Among them is a unique in scale
experimental infrasound program. It is planned
to make a series of surface explosions in order
to calibrate infrasound monitoring system.
Such studies are important to improve the
methods of recognition of seismic events of
different nature, including open-pit or nuclear
explosions. Such works have never been
done before. It was also first announced about
the beginning of works on seismic moni-
toring of oil fields. These areas appeared as
applied. Working at seismic monitoring of
nuclear explosions, our specialists develo-
ped various techniques and now use them
to monitor deposits. In particular, these
techniques are used to monitor the geody-
namic state of the earth crust in areas of
hydrocarbon production.

Kurchatov’'s conference once again con-
vincingly demonstrated how scientists from
different countries of the world may be
united by a noble idea of scientific and tech-
nical support of international nuclear safety.

Togzhan Seifullina,
NSK

BIPEYE EKEY

«Yn6i metannyprusanblk 3aybitbl» AK

ypaH eHAipici ywiH O6ubin mMeTannypr

KYHIH ToMnay MaHbI3abl eKi oKkurara camkec kenin otbip. byn — CGNPC komna-
HUACHI YIWIiH OH TOHHA )XaHapman TabneTkanapbiH whbiFapy *aHe NFI xanoHAablk
KOMMNaHUsACbl YWIiH KypambliHAA ypaHbl 6ap maTepuanpapAblH eKiHLWi XeTKi3i-

nimiH eHaeyni askray.

aHapman TabneTkanapbiHblH ~ ©HAi-

PiCTIK TOMTamacblH acayfa OCbl

XblNOblH  aknaH ambiHOoa  Gacta-

nbiN, Haypbl3 anblHAA asdkranfaH

KanTta cepTudumkatrTay TypTki ©ongpl.

Kanta ceptudukattaygblH Makcatbl
LUex >kabablKTapbiHbIH KamnbIiMTbl XYMbIC icTen
TYpFaHObIfbIHA KO3 XKETKi3in, Kenicim — wwapTtrafbl
eHiMAai Kacayga TexHonorusnblk ygepic 6on-
blHWLIA OCbIHbIH anabiHga 6OafanaHFaH enwem-
aepgiH 6apnblk TananTapfa cal eKeHgiriH pac-
Tay GonaTbiH. OpKaNCbICbl TEOMETPUAIbIK ereMi
MeH cCbIpT Kenbeti OGoWbiHWA KOCbIMLLIA TeK-
cepicTeH eTkeH TabneTkanapablH eki TonTamachl
»acangbl.

YpaH eHgipiciHae >xaHapman TabneTtkanapbiH
acay ypaiciH cepTudmkatTay, cana MeHeoX-
MEHTi XXYMeciH ayouTTey, eHaipic GapbICbiH, Oaun-
blH 6HIM LWbiFapygbl Oakpinayra KeitangaH 6ip
Ton agam kengi. OnapabiH, kenwiniri YM3  kenin,
eHAipicneH anfaw peT TaHbICbIM OTbIpFaHObIKTaH,
TyblHOQFAH CypakTapfa enken — TenKewuni >ayan
Oepyre Typa kengi. Kenywinepai Kbl3blKTbIpFaHbl
— COHfbl onepaumsa. Mbicanbl, Terictey, CbIpT
kenbeti GoMbIHIWIA >XapaMcbi3 €Ty, JalblH ©HiMAi
kabbingay, AambiH TomTamanapdbl Oybin — Tyio.
OnapablH  9pKalcCbICbl FEOMETPUSNbIK  erLeMi
MEH CbIpT KenbeTi OoubiHWA KOCbIMLUA TEKCepic-
TEH BTKEH.

XKannbl anTkaHga, KblTalnblk — CepikTecTep
OHAOIpIC  XKYMbICbIHA,  €HOEeKTiH  yhbiIMAacTbl-
pbinyblHa oOH ©OaranapbiH ©Oepgi. ©3gepi mun-
NMOHAbI MeranonucTepdeH KenreHOikteH, ©cke-
MEH ofnapfa LuafblH, 9pi 9ceM Kana 6onbin kepiHagi.
Weirbic KasakcTaHHbIH, TabwraTbl ga onaprfa
eTe yHagbl. KpiTannblk MamaHgapgblH, KYMbIChI
asikTanfFaHHaH KewniH, ypaH eHgipiciHe AFA 3G
On3anHObl KaHapMan TabnetkanapblH Xacaygbl
XanfacTtblpyFa MYMKIHAIK GepeTiH cepTudukaT Ta-
obicTangpl. OcblgaH KeniH Lex Kericim — wapTtka
CoMkec, KblTallfa TabneTkanapgblH, ©HAIpIiCTIK
TonTamanapblH Xacay YLWiH XXYMbICbIH apbl Kapan
Xarnfactbipabl.

>KaHapmanm TabnetkanapblH >KacayMeH XoHe

AnepHoe obwecTBo KasaxcraHa

KanTanama cepTudukatTay XyprisymeH karap,
«P» uexbl «B» uexbimeH Gipnece, xanoHabik NFI
KOMMaHWACHI YLWiH KypamblHA@ ypaHbl 6ap Ma-
Tepunangapabl eHaeyaiH ekiHwWi keseHiHe Kipicin
KeTTi. 2013 Xbifbl ypaHWbINap OCbl KOMMAHWUA
YWIiH YHTaK ganbiHgaraH 6onatbiH. An 2014 xbinbl
NFI eTkeH Xbifibl anblHFaH YHTaKTapablH canacblH
THicTi pepexene Garanan, YM3 — Ha angbiHfbl
Xbibl KaWTa eHOdenreH maTepuangapra kKapa-
FaHga 5 ecere Ken TancbipbiCc 6epin oThIp.

KypambiHaoa ypaHbl Gap marteppuangap «B»
uexolHaa epitineqi. KeniH epitiHgi «P» uexbl-
Ha Oepinin, onapabl rMAPONM3AI-3KCTPaAKLMOHAbI
CXema apkblfbl KanWTa enaeydeH eTKisin, TyHabl-
pblUFaH nonuypaHat aMMMOHMWAI apbl  Kapaw
YpaHHbIH LWarna TOoTbifbl MEH TOTbIfblHA OeWiH
KbI3Oblpy apkbinbl OHbl CYTEK oOpTacbiHOa YpaH
ONOKCUA XargarblHa OeMiH XeTKiseqi.

OereHmeH, 6i3gi Gipwama keneHcisgiktep KyTin
Typobl. bisgepaoe ocbiHOaW  WKKI3aTTbl  KanTa
eHaey OonbiHWa Taxipnbe eTe a3 eqi. LLukisaTThl
opTanblK fbiNbIMU — 3epTTey 3epTXaHacblHbIH Ma-
MaHgapbl 3eptTereH kesge (OF33), epiTiHai Kypa-
MblHAA 9KCTpakuma yaepiciHe kedepri KenTipeTiH
napadmHre ykcac kocrnanapablH ©0ap ekeHgiri
aHblkTangbl. YpaH eHgipici meH OF33 mamaHga-
pbl Giprece OTbIPbIN, TEXHONOIUANbLIK yAepicTi Oip
Kanbinka KenTipin, COHfbl OHIMHIH Ta3arnblfblHa KOn
KeTKi3e 0ingai.

bip anta keTepnik >xafgaw, anblHaTblH YHTaK-
Tapra XMMUSANbIK KypamblHaH 0Oenek, kataHgay
dpakunoHabIK Kypam GonbiHWA Tanantap Kowbif-
faH epni. CoHOblKTaH Qa, ©eHAIpicCTe YHTaKTblH
ipi  dpakumnsacbiH  OapblHIWA as3anTy MOCereci
Typabl. OHgipicwinep MeH 3aybiT fanbiMgapbl
€HOEKKOPIbIFbIHbIH, TO3iMAiNiriHiH, >kayankepLini-
riHiH, webepniri MeH Toxipnbeci apkacbiHOa
NFIl maTteprnangapblH KanTa eHgey MeH TabneTtka-
nap acay KesiHOe TyblHOaraH KUbIHObIKTApOblH
Gapnblifbl oMaarbigan weingi.

Enairi »xocnappafbl xymbic NFl komMnaHuscCbl-
Ha KaWTa eHgenreH marepuangapiblH, YLWiHLi
XKeTKiginimiH - a3iprniey xeHe 2015 xbinbl 24
TOHHA >xaHapMaw TabneTkanapblH LbIFapy.

Anekceu bonmaHos,
YM3
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aK Cny4Yunocb, 4To npasgHoBaHue [HSA

MeTannypra B 3TOM rogy Ans ypaHOBOro

npomnsBoactBa AO «YnbOWHCKMIA MeTar-

nyprvyeckuin 3aBoA» COBMano ¢ ABYyMS

3aMETHbIMU COOLITUSIMU. BTO — BbINYCK
JECATU TOHH TOMMNUBHLIX TabneTok Ans Komna-
Hun CGNPC un 3aBepLueHne nepepaboTkn BTOPOM
NOCTaBKMN YypaHcoAepXallnx mMaTtepuanoB SMNOH-
ckon komnanmm NFI.

MN3roToBneHno MPOMBILWIIEHHbLIX MNapTUA  TO-
NIMBHbIX TabneTok npeglecTBoBana NOBTOPHAs
cepTuukaums, Kotopas Hadanacb B pepane
3TOro roga u Gbina ycnewHo 3akoH4YeHa B MapTe.
Ee uenblo gBNSNOCb MOATBEPXKAEHUE TOro, YTO
uexoBoe obopygoBaHue HaxoguTcss B paboyvem
COCTOSIHUN U paHee OLEeHEeHHble napaMeTpbl TEX-
HOJTOrMYECKOro npoLecca yaoBNeTBOPSAOT Tpebo-
BaHUAM K M3FOTOBMEHNIO KOHTPAKTHOWN MPOAYKLNN.
Bbinn M3roToBMNEHbI ABE NPOMBbILWIEHHbIE NAPTUN
TabneTok, kaxaasi U3 KoTopbiX NogBepranach Oo-
NOSTHATENBHOMY KOHTPOSHO MO BHELLUHEMY BUAY U
reoMeTpnYECKMM pasmepam.

CepTudumkaumo npouecca M3roToBreHUst TO-
NAMBHbIX TabnNeTok Ha ypaHOBOM MPOU3BOLCTBE,
ayauT CUCTEMbl MEHEeOKMEHTa KadecTBa, Ha-
onogeHne 3a Npon3BoACTBOM, KOHTPOMb rOTOBOM
npoayKuM1 NpoBOAMNIIa MHOroYMCreHHas paboyas
rpynna u3 Kutas. Tak kak G60MbLUIMHCTBO KUTaK-
CKMX cneumanucToB Npubeinn Ha YM3 n 3Hakomu-
NUCb C NPOU3BOACTBOM BMEPBLIE, TO Y HUX BO3-
HMUKaNo MHOro BOMPOCOB, HA KOTOpblE NMPULLMIOCH
AaBaTb nNogpobHble nosicHeHns. Ocoboe BHUMa-
Hue nNpubbiBLLIME yaenanu duHanbHbIM onepawm-
sIM Mpouecca Npon3BoAcTBa TabneTok: wnndosa-
HUIO, pa3bpakoBKe MO BHELUHEMY BUAY, NPUEMKe
roTOBOW NPOAYKLMU, @ TakKe YMNakoOBKE roTOBbIX
naptun. Kaxgaa na HMxX nogsepranacb AOMNOMHU-
TENbHOMY KOHTPOSMO MO BHELLUHEMY BUAY U reoMe-
TPUYECKMM pasmepam.

B uenom kutanckue napTHepbl Aann XOpPOLUYH
OLIEHKY MPOM3BOACTBY, KynbType W opraHusauuu
TpyAda. A MOCKOMbKY BCE OHM Mpuexanun n3 MHOro-
MWUSTIIMOHHbBIX Meranonuncos, To YcTb-KameHoropck
nokasancsi MM O4YeHb KOMMAKTHbIM W KPaCWUBbIM.
MpuaTHOE BnevaTrneHne ocTaBwuiia y HUX U Mpu-
poga BoctoyHoro KasaxctaHa. 10 OKOHYaHuio
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TWO-IN-ONE

t just so happened that for this year the
celebration of the Day of Metallurgist in
uranium production of Ulba metallurgical
Plant has coincided with two notable
events. These are release of ten tons of fuel
pellets for CGNPC Company and completion
of processing uranium-bearing materials of the
second delivery of the Japanese company NFI.

Having started this February and success-
fully completed in March recertification
preceded the manufacture of commercial
batches of fuel pellets. Its purpose was to
confirm good operating conditions of the
equipment and satisfying early estimated
process parameters the requirements for
the production of contract products. Two
industrial parties of the pellets were fabricated
each of which was subjected to additional
control over the appearance and dimensions.

A big Chinese team has certified the pro-
cess of manufacturing fuel pellets in the
uranium production, made quality manage-
ment system audit, implemented monitoring
of production, and finished product. Since
most Chinese experts arrived at the UMP
and got acquainted with the production
for the first time they had a lot of questions
that needed detailed explanations.Chinese
colleagues paid particular attention on
final stage of pellets production including
its grinding, sorting by appearance, accep-
tance of finished product and packaging of
finished parts. Each of them was subjected
to additional control over the appearance and
dimensions.

In general, our Chinese partners gave a
good appraisal of the production, culture and
labor organization. As far as they came from
multi-million  megalopolises they seemed
Ust-Kamenogorsk as very compact and beau-
tiful city. The nature of East Kazakhstan
made them indelible impressions. At the
end of the staying Chinese uranium experts
were awarded  with  certificate  confir-
ming the possibility of producing fuel pellets
«AFA 3G». This followed by signing the contract

paboTbl KUTAMCKUX CNeunanucTtoB YypaHOBOMY
npomnsBoAcTBy Obin BblgaH cepTudukaTt, noa-
TBEPXOalLWmnN BO3MOXHOCTb M3rOTOBIEHUS TO-
NNuUBHbIX Tabnetok ansanHa «AFA 3G». U nocne
3TOr0 Uex MpPOAOIKUA BbINYCK MNPOMbILLUNEHHbBIX
napTumn Tabnetok ans Kntas, cornacHo KOHTPaKTYy.

MapannensHO npoBeOeHWI0 MOBTOPHOW cep-
TMdMKaUMn 1 BbIMNYCKY TOMSIMBHbBIX TabneTok uex
«P» coBMeCTHO C uexoMm «B» npuctynun Ko BTO-
pon Mo cyeTy nepepaboTke ypaHcoaepKalnx
MaTtepunanoB snoHckon komnaHun «NFl». B 2013
rogy ypaHLwuMKu yxe genanu ans 9Torm KoMmnaHuu
nopowku. A B 2014-m «NFl», nogTeepane BbicO-
KOe KayeCTBO MOMyYeHHbIX B MUHYBLUEM rofy no-
poLlKOB, pasmecTuna Ha YM3 3akas Ha nepepa-
©oTKy maTepuanoB o6beMoM B NATb pa3 Gonblue
NPOLUSIOroAHero.

PacTBopeHune ypaHcogepxawmx maTtepuanos
npounssoannock B Lexe «B». 3atem pacTtBopbl ne-
penaBanuch B Lex «P», roe nx nepepabartbiBanu
no rmaporiM3HO-3KCTPaKLMOHHOM CXeMe C nocre-
AyKWMM ocaxgeHneMm nonuypaHata amMMOHMS
W ganbHenLWen ero Npokankou A0 3aKMCU-OKUCHK
ypaHa n BOCCTaHOBIIEHMEM 3aKUCU-OKUCK A0 Ou-
oKcuaa ypaHa B cpefe Bogopoaa.

lMpy 9TOM HaM NPULLNOCH CTOSKHYTbCHA C ps-
Aom npobnem. HayHem c TOro, 4to onbiTa no
nepepaboTke Takoro Cbipbs ObIIO OYEHb Marno.
B xoge wccnepoBaHusa Cbipbs cneyuwanvcTamu
LleHTpanbHOM Hay4yHO-UccrnegoBaTesibCkon na-
©opatopumn (LUHWJT) 6bino obHapyxeHo Hanuune
OpraHM4YeCcKMX BKIHOYEHNIN, MOXOXUX Ha NapaduH,
KOTOpble Mellanu npoueccy aKCTpakuuu. YpaHo-
BOMY MPOU3BOACTBY COBMECTHO C paboTHUKamMu
LHWIT ynanocb BOCCTaHOBUTb HOpMaribHbIN XOA4
TEXHOSTOrMYECKOro npouecca n gobutecqa Tpedye-
MOW YMCTOTbl KOHEYHOrO MPOAYKTa.

Cnegyer TaKke OTMETUTb, YTO K Monyvyae-
MbIM MOPOLLKaM, MOMUMO XMMWYECKOro COCTaBa,
npeobaBnanmucb 6Gornee >XecTkne, 4em OObIYHO,
TpeboBaHusa No pakuMoHHOMY cocTaBy. [loaTomy
npv NPON3BOACTBE NMOPOLLKOB OCTPO CTOAS BONPOC
O MMHUMM3aLNKN KPYNHOM opaKkLnmM NopoLLKa.

OpgHako, Gnarogaps Tpygontoduto, TepneHuto,
OTBETCTBEHHOCTW, MacTepCTBy W OMbITY, NPUCY-
LM NPON3BOACTBEHHUKAM N 3aBOACKUM YYEHbIM,
BCe Npobnemsbl, BO3HUKLLME B NEPUOA BbiMycka Ta-
onetok n nepepabotkn matepuanos «NFl», 6binim
peLUeHbl.

Ha ouyepean — nepepaboTka TpeTben NOCTaBKU
maTepuanoB komnanum «NFIl» n Bbinyck B 2015
rogy 24 TOHH TONMUBHbIX TabneTok.

Anekcel bonmaHos,
YM3

AnepHoe obwecTBo KasaxcraHa

to produce commercial batches of pellets for
China.

In parallel with re-certification and pro-
duction of fuel pellets, «R» shop floor together
with  «B» shop floor started the second
processing of uranium-bearing materials
owned to Japanese company «NFI». In
2013 Ulba Metallurgical Plant already manu-
factured powder for this Company. In
2014 having confirmed high quality of the
powder previously produced, the «NFI»
Company placed an order to treat mate-
rials with total volume five times more than
last year. The work was implemented in a
successive order.

Uranium-containing materials was dissolved
in the shop floor «B». Afterwards the
solutions were transferred to the shop floor
«P», where they were processed by hydro-
lysis extraction scheme followed by preci-
pitation of ammonium polyuranates and its
subsequent calcination to uranium oxide
and reducing suboxide to uranium dioxide in
hydrogen.

At the same time we had to face a number
of challenges. Just start with a lack of expe-
rience in processing such raw materials. In
the course of study the raw materials the spe-
cialists from Central Research Laboratory
(CRL) revealed the presence of organic
inclusions similar to paraffin which ob-
structed extraction process. Uranium pro-
duction jointly with the CRL managed to
restore normal course of the process and to
achieve required purity of final product.

It should be also noted that produced
powder besides its chemical composition
is came upon much more strict require-
ments regarding fractional composition
than is generally did. Therefore, minimizing
the coarse fraction of the powder was very
acute problem in powder production.

Owing to diligence, patience, responsibility,
skills and experience inherent in UMP
workers and scientists, each problem had been
arisen during the period of pellet production and
«NFI» materials processing was successfully
resolved.

The next step will be the processing of the
third batch of «NFI» materials and producing
of fuel pellets with total amount of 24 tons in
2015.

Aleksey Boltanov,
UMP
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KEJIELLUEI'l 30OP
XACTAP

«Kacmap. fbinbim. MHHosauus» - «Ynbi memarni-
nypeusinelK 3aybimbsi» AK 65 Xbindbik mepelmolisbi
KapcaHbiHOa MeKeMeHiH Kepme - akrnapammaiK
opmaribifblH0a mambi30biH asifFbiHOa OKi3in2eH
FBIIbIMU — MEXHUKalbIK KOHghepeHyuss ocblnal
amarnfaH 6ornamsiH.

OHepeHumsaFa yn6iniktepmeH karap
«MawsaybiTy  KWC, «KasuuHk» XKLIC,
«Kofapbl  TexHonormanap - UHCTUTYTbI»
XKUWC (Actana K.), C. AMaHXonoB aTbiHAafbI
LWKMY cTyneHTTepi KaTbiCKkaH efi.

— ByriHri ic — wapara apHanbl XXMHanbIn OTbIpFaH
eHAipicwinepre, fbiNbIM canacblHblH ©eKingepiHe,
YHMBEPCTUTET  KacTapblHa KoW  KengdiHisgep
aemekniH. byriHri 6ac Kkocy 6i3aiH canambiafa xaHe
Oacka eHaipicTik kacinopblHOApfFa EHri3ineTiH
WHHOBauunanapablH, 6actaybl gen 6inem, - gen 6a-
ctagbl ce3iH «YM3» AK Gackapma TeparacCbiHbIH
OipiHWi opblHGacapblHbIH ~ MIHOETIH  aTKapyLbl
Anekcen LlopaeB. — KoHgepeHumss GapbicbiHOa
e30epiHi3 YLLUiH XaHa 6inim anbin, en — epicTepiHiaai
KeHenTecisgep AereH owngamblH. Kon KeTkireH
KETICTIKTEpPIHI30EeH TOKTan kanMaHbi3gap, apbl
kapan gamyga kaHa kagamgap xacauv 6epiHisgep,
KaHanblKTap alblHbi3gap, enTKeHi Oonawak —
cisgepaiH kongapbiHbi3aal

KoHtbepeHumsiga KaHa fbifibIMU — TEeXHUKanbIK
Wwewlimagepre, eHAipiCTi yMbiIMaacTblpy, MOAEpPHU-
3auunanay, eHepKacinTik kayincisaik, eHbekTi kopray,
KanablkTapdbl KaWTa eHaey, 3HeprusiHbl, pecyp-
CTbl YHemAey,eHZipicTe XaHe Kbl3MeTkepnepmMmeH
KYMbICTA KaHa aknapaTtTblK TexHororusnapabl
navganaHy CUSKTbl TakblpbinTap kamTbinFaH 18 Ga-
AHgama acangbi.

dopymaga  yCbiHbIFAH ~ KenTereH >xobanap
eHaipicke eHridininreH. byriHri  KyHi  GynapabiH
KOngaHbICbl  HOMEHKNaTypaHbl  >KOfapblnaTyFa,

LblFapblfiaTbiH OHIMHIH canacbklH kKeTepyre, KOMaKThbl
KapXXblHbl YHemaeyre cenTiriH Turisin oTblp. Mbica-

Nbl, ypaH eHAipici aybiCbiMbIHbIH Webepi CTtaHuc-
naB MartBeeB yCblHFaH Tabwufn ypaHHbIH OKCUAIH
anygbl xetingipy xobacbl 36 MWINMOH TEHreHi
yHemaeyre MymkiHAik 6epreH. «Mawsaybit» XKLIC
MamaHgapbl [MpanopLmkoBo aybliablK MEKEHiHIH,
opTa MekTebiHe eKi Xblfly HACOCbIH OPHATbIM, COHbIH
apkacblHOa aTanmblill MeEKeMeHiH OKyLlblnapbl
4a, OKbITyWbINapbl Aa Xbin 6oMbliHa cananbl, api
TOKTaycCbl3 6epinin oTbipfFaH XblyMEH KaMTamMach!3
etinreH. Ocbl 0baHbIH Xy3ere acblpblfybl >Xan-
nel «MawsaybiTy XKLWC xbiny KoHAbIPFbINAPHI
OenimMiHiH GacTbifbl deHnc [MaHkpawunH GasHoan
Gepai.

— MeHiHwe, OyriH OKbINbIN XaTkaH OGasHaa-
Manap eTe KbI3blKTbl X8He onapaa KeKenTecTi
Macenenep kapacTblpbinbin XxaTblp. MeHi epekie
KbI3bIKTbIpFaHbl, eHAIpicTer KanablKkTapabl KbiIcKapTy
XeHiHaeri 3epTTeynep, - oen ce3anibl «XKofapbl Tex-
Honoruanap uMHcTUTYThI» XKLIC xeTekwi mamaHbl
Metp BrbiHckun. — YN6i meTannyprusanblk 3ayblTbl-
Ha anfaLlKkbl KenyimM, COHAbIKTaH MEHIH, 3aybIT Xai-
nbl kebipek Oinrim >xeHe OHbIH KbI3METKeprepiMmeH
TaHbICKbIM Kenegi.

OcbliHOanm ic — wWwapanapdbl Xuipek eTKisin
TYpyAblH, kKaxeTTiniriH «YM3» AK pekpyTuHr 60nbIH-
Wwa MamaHbl KOnua Ydoumuesa ga atan eTTi:

— FbinbiMM O — TYWIHOEPMEH, 3epTTey HaTu-
XenepimeH anmacy, 6ip — GipimeH GannaHbICThbI
cananap MamaHgapblHbIH TaHbICybl, ToXipube an-
Macybl, bIHTbIMAKTACTbIKTAPbIHbIH, KyLlewi KewniH
KecinopblHOapAblH  onaarbldad  gamybiHa — 30p
bIKNanbiH TUri36ex.

AknapatTaHablpy  facblpblHa — 6isre  KublH
Macenenepae kanbinTaH ThIC XaHa LWeLwiMm Tay-
bin 6epeTiH xac MmamaHgap ayagan kaxeT. OCblH-
Jan fFbinbIMN — TEXHUKanNbIK KOHepeHumnanap xac
UHXeHepnepaiH, fanbiMgapablH  MHHOBaLUMANbIK
KbI3MeTiH opaH api 6enceHaeHaipyre, fbifbiMU
3epTTeynepaiH canacbiH >KofapblnaTtbir, LbiFap-
MalLUbIfbIK epreyre CenTiriH TUrisbex.

Hamanbs NMawazuHa,
YM3

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

17 KbIpKyHek
XXahaHablik agponbik
Kayinci3gikti KamTamacbI3 eTy

AKLLl xaHe e3re ge engepaiH exi xyare
TapTa CasiCu >XoHe Kofam kalpaTtkeprepi,
OVNIoMaTuUsAnbIK KOPMyCTbIH, eKkinaepi xe-
He Oykapanblk aknapar kypangapbl Ba-
LUMHITOHAA ONem WMHCTUTYTbIHLIH, MYypbIH-
OblK GornybIMEH BTKEH «SAApOonbIK CbIHAK;
Tapuxbl, JaMybl >XeHe Tayekeni» aTtTbl
Xanblkapanblk koHdepeHumsaa 6ac KocTbl.
LLapa siaponblk chiHaKTapfFa Kapcbl Xanbl-
Kapanblk KyHre apHanfaH 6onatbiH. XXu-
biHOa AKLL-TblIH 3HepretMka MUHUCTPI
3.MoHus EnbacbiMbiagbiH 1991 binabiH
29 Tambi3biHaa, Cemelt cbiHaK MOSIMIOHbIH
»aby Typarbl aca>xayanTblapiaybIp LLeLLiM
kabbingaraHbiH anTbin eTTi. «BY¥ asAcbIH-
[a saponblk CblHaKTapFa Kapcbl Xanbl-
Kapanblk KyHai OekiTyre OipiHwWi kesekTe
KasakcTtaH biknan eTTi» gegi on. CoHbIMeH
katap, OpTanbik A3usiHbl SAPONbIK kapyaaH
asat AiMak peTiHOe KanbinTacTblpyaarbl
AcTtaHaHbIH peniH >aHe Oyn TapanTarbl
GerceHnj ic-opekeTiH Tinre TUekK eTTi.

Nomad.su

19 KbIpKynek
«BinikTi mamaH xaHe ynrini oréacbi»
ActaHaga «Mepeini Otbacbl» ¥ITTbIK
KOHKYPCbIHbIH,  XeHiMnasoapbH - Mapanar-
Tay canTaHatbl eTTi. AiiTa KeTenik, Gavirere
Gapnbirbl 16 otback! KaTbicTbl. An «Mepeit-
ni otbacbl» YITTbIK KOHKYPCbIHbIH, ©TKi3i-
nyiHe EnGacbiHbiH, ©3i MypbiHObIK GonFaH
TyfbiH. MyHOarbl Makcat, oThachinblk KyH-
ObinblKTapabl JapinTey, oTbacbiHbIH, KoFam-
Oafbl peniH apTTblpy ekeHi avTnaca fda
6enrini. Mapanarray cantaHatbiHga LLKO-
HbIH aTblHaH WbIkkaH MNaHnukmx otbace! KP
¥AO Paguauvsnbik kayinciagik xaHe aKorno-
TSI MHCTUTYTbIHAA >KayanTbl Kbl3MeTTepae
ictengi. bere xynaerepi petiHge onap KP
KypacTblpblrraH Temip Tynnapra ne 6onapl.
KP ¥510

22 KbIpKyMneK
ATOM reHepauMACbIHbIH GoMmKambl

2030 Xbua OeniHri atom reHepaums-
CbIHbIH 6ciMiHe Gara 6epreH MATATO 6orvka-
Mbl GOMbIHLLIA, NECCUMMCTIK cueHapuii 17%
XKYbIK, ar ONMTUMUCTIK KepceTkill — 94% naii-
biaab! Kypanabl. 2014 »xbinbl 6yn kepceTkil
NeccUMUCTIK TyprblaaH 8% naribiara, an onTu-
MUCTIK TyprblaaH — 88% GaranaHabl.

Xanblkapanblk atoM 3HEepPrUsiCbl areHT-
TiriGac aMpeKTopbIHbIH opbiHoacapb! A.Bbiv-
KOBTbIH, MoriMETIHLLE eciM opTa ecenneH
30-40% «Kypanabl. BorpkamHbIH - e3repicke
yLbIpayblHa KyaTkesiHe AereH KaKeTTiniKTiH
apTybl, DyKycMaaarbl Xaraan XeHe CraHT-
ThIK rasfa AereH CypaHbICTbIH apTybl ceben
6orFaH. BypaH coipt, Cayn ApabusicbiHbIH,
enperi atom 3HepreTvkacbiH AambITy Typa-
nbl Gipkatap »xobanapblH TOKTaTkaHbl Oa
acep ETKeH.

PUA XaHanbikmap

XPOHUKA CHRONICLE

17 ceHTAGpPA
O6GecneyeHue rnodanbHOMn
fAnepHon 6e3onacHoOCTU

Okono [ByXCOT MOMNUTUYECKMX U ODLLe-
cTBeHHbIX aestenert CLUA n apyrux crpaH
MVpa, NpeacTaBuTenein aunioMaTuy4eckoro
Kopryca, 3KCMEPTHbIX KPYroB U Macc-meava
cobpana 15 ceHTs1bpsa nog ceogamu VHCTU-
TyTa Mupa B BawmHrroHe MexayHapoaHas
KOHdbepeHUmst «MicrbiTaHns siaepHoro opy-
XUSI. UCTOPMSI, MPOrpecc, Bbl3oBbl». Me-
ponpusitne Gbirno nocesleHo MexayHa-
poOHOMY [HIO OEVCTBUA MPOTMB SiAEPHbIX
ucnbitaHuii. O npuHsaTom 29.08.1991 roga
[MpesnpeHtom PK He mpocToM peLueHun no
3akpbitto CUIM HanomHun cobpaBLumMMcst
MuHuctp aHepretvkn CLUA 3.MoHus. OH
3asBun, 4To umeHHo PK sBnsncs «asuoky-
wen cunon B ydpexaeHnm OOH Mexay-
HapOoOHOro AHA AENCTBUN MPOTUB SAEPHBIX
UCMbITaHUIA» W BbIOENWIN NMMAMPYHOLLYIO POrb
AcTaHbl B co3gaHumM 30Hbl, cBOBOOHOM OT
sinepHoro opyxwis B LIA, 1 aktveHyto paboty
PK no npogswxkeHmto MNpoTtokona o Heratue-
HbIX rapaHTusx Kk Joroeopy o LIASCAO.

Nomad.su

19 ceHTAGpPA
KsanudumumpoBaHHbie cneuyanucTbl
— obpasuoBas cemMbs

B ActaHe npowina LepeMOHMS Harpax-
neHns nobeouTeneit HaumoHanbHOro KoH-
kypca «Mepeini OTtbachl», B KOTOPOW NPUHSI-
nm yvactue 16 nyywmx cemen PK. «Mepenni
otbacbl» Obin yy4pexaeH [NpesnaeHTom B
Liernsix BO3POXKOAEHUS1 HPDABCTBEHHbBIX LIEHHO-
CTEN N KyNBTUBMPOBaHUS MO3UTUMBHOMO 06-
pas3a cembW 1 Gpaka, MoBbILEHWSI cTaTyca
cembl. Ha uepemoHnn HarpaxkgeHus BKO
npencraensina cembs NaHWUKUX, KOTOpble
paboTatoT Ha OTBETCTBEHHbBIX IOIDKHOCTSIX B
MPB3 PIT1 HAL| PK. B uucne domHanmcTos
KOHKypCa OHa Momnyymra LieHHbIA NoaapoK —
aBTOMOOMITb Ka3aXCTaHCKOM COOPKM.

HALY PK

22 ceHTAOGpPA
MporHo3 aToMHOM reHepauum

MporHo3 MAIAT3 2013 roga no npu-
poCTy aToMHON reHepaumu B Mupe k 2030
rooy B MECCUMUCTUYECKOM  CLEHapvn
coctaBnsn 17%, B onTUMUCTUYECKOM —
94%. B 2014 rogy neccuMMUCTUYHBIN CLie-
Hapwii coctaBnsieT 8%, a ONTUMUCTUYHBIN
— 88%.

Kak 3asBun 3amectutenb reHeparnbHo-
ro aupektopa MAIATO A.BblukoB, Bepo-
SATHO, B cpeaHem pocT coctaBut 30-40%.
Cpeam akTopoB, NOBMMSBLUMX Ha CHIKE-
HMe NPOrHo3a, OH Ha3Ban CHWXeHWe pa-
Hee OXuaaBLLErocsi pocta noTpebneHus
3MEKTPO3HEPrm, nocneacTans Pykycumel
N pOCT NOTPebneHus cnaHueBoro rasa.
Takke ckasanocb YacTU4HOe CBOpaqMBa-
Hue CaypnoBckovi ApaBuren nNrnaHoB no pas-
BUTMIO aTOMHOW SHEPrETUKN B CTpaHe.

PUA Hoeocmu

17 september
Global nuclear safety

More than 200 US and other
political and social leaders, diplomats,
experts and media gathered in the
U.S. Institute for Peace to take part in
the Forum called «Nuclear Weapons
Testing: History, Progress, Challenges»
devoted to the annual United Nations
Day Against Nuclear Testing. U.S.
Secretary of Energy Dr. Ernest Moniz
reminded the audience that on August
29, 1991, the Semipalatinsk Nuclear
Test site in Kazakhstan was shutdown
by a unilateral presidential decree.
Moniz also noted that Kazakhstan had
been the driving force behind the annual
UN International Day Against Nuclear
Tests held on Aug. 29. «Moreover,
Astana helped lead the effort to create
the Central Asia Nuclear Weapon Free
Zone and actively promoted the Protocol
on negative assurances to the CTBT»,
emphasized US politician.

Nomad.su

19 september
Qualified professionals
— Ensample family
Awards Ceremony took place in Astana
honoring the winners of the National
Competition Mereyli Otbasy gathered 16
best Kazakhstan families. Annual national
competition Mereyli Otbasy was initiated
by the President Nursultan Nazarbayev to
revive moral values and culture of a positive
image of marriage raising status of the
family. East Kazakhstan was represented
by Panitskiy family holding leading positions
in the Institute of Radiation safety and
Ecology of the National Nuclear Center.
Among the finalists they have received a
valuable gift namely Kazakhstani car.
NNC RK

22 september
Predictions of nuclear production

By pessimistic scenario of IAEA
prediction made in 2013 in terms of
global growth, nuclear power generation
by 2030 was 17% and by optimistic —
94%. In 2014, the pessimistic scenario is
already 8 %, and optimistic — 88%.

According to Deputy Director
General IAEA Alexander V.Bychkov,
estimated grows in average would be
30-40%. Among the factors effecting
reduction of the forecast, he called the
decline previously expected growth
of electricity consumption, Fukushima
accident consequences and increasing
consumption of shale gas. What's more,
partial folding of Saudi Arabia’s plans to
develop nuclear energy in the country
has served its purpose.

RIA News
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MOJIOAbIE
N NEPCMNEKTUBHbIE

«Monodexb. Hayka. IHHogauuu» — mak Hasblea-
flacb Hay4YHO-mexHuU4Yeckasi KOHghepeHuus, rpo-
wedwasi 8 KOHUe aesycma 6 BbicmagoyHO-UH-
popmayuoHHom ueHmpe AO «YnbbuHckuli me-
marinypau4dyeckuli 3a800» 8 pamkax rnpa3oHo8aHusI
65-nemHezo robuness YM3.

YacTHMKaMn KoHdepeHumMn Hapagy ¢ ynb-
OunHuamn ctann paboTtHukn TOO «Malwu-
3aBogy, TOO «KasuuHk», TOO «AHCTUTYT
BbICOKMX TexHonornny (r. ActaHa) u cTy-
aeHTbl BKI'Y um. C. AmMaHxonoBsa.

— Papg npuBeTcTBOBaThH B 3TOM 3ane Npou3Bofa-
CTBEHHUWKOB, NpeacTtaBuTeENen Haykm U yHUBEpP-
CUTETCKYI0 MOMNOAEXb. JTO XOPOLUIMK cnnas, Mno-
3BONSAOLLNA BHEOAPATE MHHOBALUU KaK Ha HaLleM,
Tak U Ha OpYrMx NPOMBbILSIEHHBIX NPEAnPUSTUSX,
— obpatuncsd K ydacTHuKam popyma MCNONHAIOLLNIA
06s3aHHOCTM nepBoro 3amectutens lNpeacenarte-
na lMpaeneHua — rmasHoro nHxeHepa AO «YM3»
Anekcen LlopaeB. — Xenato Bam B xofe KoHde-
pPEeHUUM NONYYUTb HOBbIE 3HAHWS, pacLUNPUTbL CBOK
Kpyrosop. He octaHaBnuBanTeCb Ha OOCTUTHYTOM,
AenanTe HOBbIE LLaru B pass1TumM, coBepLianTe oT-
KpbITUS U NOMHUTE — ByayLlee 3a Bamu!

YOUNG AND
PERSPECTIVE

«Youth. Science. Innovation» is the name of
scientific-technical conference hosted by «Ulba
Metallurgical Plant» within celebrating its 65"
anniversary in the Exhibition and Information
Center of «UMP» JSC late August.

mong employees from «Ulba Metallu-
rgical Planty JSC, the Conference
was attended by representatives from
«Mashzavod» LLP, «Kazzinc» LLP,
Institute of High Technologies (Asta-
na) and students of East-Kazakhstan State
University named after S.Amanzholov.

«l am glad to welcome here producers,
scientists and students. This is good alloy
allowing us to innovate both in our and other
industrial facilities»,- said in his welcome
speech Aleksey Tsorayev, Acting First Deputy
Chairman of the Board - Chief Engineer of «Ulba
Metallurgical Plant» JSC. «l wish you to gain
new knowledge and broaden your horizons
during this conference. Do not stop there, make
new steps in development, make inventions
and be the part of the future!» — closed Aleksey
Tsorayev.

WWW.NUCLEAR.KZ

Ha koHdepeHuun npossyyano 18 Aoknagos,
OCHOBHblE€ TeMbl KOTOPbIX OblfiM NOCBSALLEHbI pas-
paboTke HOBbIX HAyYHO-TEXHUYECKMX pPeLLEeHUN,
MOOEPHM3aLMM U PEKOHCTPYKLUUM NPOU3BOACTB,
oXpaHe Tpyda M NPOMbIWIEHHON 6e3onacHocTw,
nepepaboTke OTXO40B, 3HEPro- n pecypcocbepe-
XEHUI0, NPUMEHEHMIO NHPOPMALMOHHBIX TEXHOIO-
M B NPOM3BOACTBEHHBIX MpoLueccax u Bornpocam
paboTbl C NepcoHanom NpeanpuATUn.

MHorve 13 npeacTaBneHHbIX Ha opyMe NPOEKToB
yXe ycrneLwHo BHeApeHb! B Npon3BoacTeo. VX npume-
HEeHVe MO3BONWUMO YBEMNUYUTbL HOMEHKMAaTypy, MoBbl-
CUTb Ka4eCTBO BblNyCKaeMoWn NPOAYKLMN, COKOHOMUTb
3HauuTenbHble cpeactea. K npumepy, peanusauus
NpeanoXeHni no COBEPLUEHCTBOBAHUIO TEXHOMOMU
BbIMyCKa OKCMAOB NPUPOOHOro ypaHa mactepa cMme-
Hbl ypaHoBoOro npounssoactea CtaHucnasa Martseesa
npveena K 3kKOHOMUKM NoYTN 36 MUIMOHOB TeHre. Ka-
YeCTBEHHbIM M GecnepebonHbIM TeNIOCHaADXKEHEM
B TeYeHWe npoLueaLero oTonUTENbLHOro cesoHa obe-
cnevnnn yyawmxca n paboTHUKOB CpenqHen LUKOSbI
cena [MpanopwmkoBo cneumanuctel TOO «Mawsa-
BOA», YCTAHOBMBLLME B YYPEXOEHUN OBa TENnoBbIX
Hacoca. O xoge peanusaummn 3TOro NpoekTa paccka-
3an HadanbHWK y4dacTka TensioBbIX ycTaHoBok TOO
«Mawzasog» [leHuc NaHkpalumH:

— Ha mon B3rngg, Bce BbICTYNfEHNA 6bInn mH-
TepecHbl, a NpobrieMsbl, KOTopble B HUX paccmaTtpu-
BaloTCH, akTyanbHbl. MeHs ocobeHHO 3anHTepeco-
Banv uccrnegoBaHus, CBA3aHHbIE C COKpalleHuem
OTXOA0B NPOU3BOACTBA, — NOAENUIICA CBOUMMU Bre-
yatneHnsMn o xode paboTbl dopyma BegyLmin
cneunanuct TOO «WMHCTUTYT BbICOKMX TEXHOMO-
rmny MNetp BnbiHckun. — A Bnepsble Ha YM3 n pag
npeacTaBnBLUENCSH BO3MOXHOCTM BornbLUe y3HaTb O
3aBoAe M NO3HaKOMUTLCS € ero paboTHUKamu.

HeobxognmocTe npoBeneHus nogobHbIX Mepo-
NPUATUA OTMETUNA CNeUManncT no pekpytuHry AO
«YM3» KOnusa Ydpnmuesa:

— B3avmoobmeH Hay4HbIMKM naesamu, pesynbsra-
Tamu UCCnegoBaHNs, MPaKTUYECKUM OMNbITOM MeXay
cneumanuctamm, paboTaroLmMm B CMEXHbIX oTpac-
NsIX, X 3HAaKOMCTBO Opyr C gpyrom OyaoyT cnoco6-
CTBOBaTb PasBUTUIO NPEANPUATUA U YKPEnneHUto
COTpyAHUYecTBa.

CerogHs B BeK MHdbopMaTu3aLmm npeanpustmamM Kak
HUKOIA@ HYXHbl Moriogble CreumanucTbl, CrocobHble
HaxoauUTb HOBble HECTaHAAPTHbIE NOAXOAb! K PeLLEeHUo
CroxHbIX 3aday. [ogobHble HayYHO-TEXHUYECKNE KOH-
depeHuMM MO3BOMSAIT aKTUBM3NPOBaTL WHHOBALIMOH-
HYIO AEATENbHOCTb MOMOAbIX MHXEHEPOB, YYeHbIX, Cro-
COOCTBYIOT TBOPHECKOMY POCTY UM MOBbILLEHWIO Ka4ecTBa
Hay4HbIX MCCIIEOOBAHNNA.

Hamanbs lNawaauHa,
YM3

AnepHoe obwecTBo KasaxcraHa

Totally 18 presentations were made in the
course of the conference mainly devoted to the
development of new technological solutions,
modernization and reconstruction of pro-
duction, protection and safety, waste mana-
gement, energy and resource conservation,
use of information technology in manufac-
turing processes and work with staff on
enterprises.

Many of the projects presented at the
forum have already been successfully
implemented in production. Their use has
increased the range, improved product quality
and saved significantly. For example, reali-
zation of shift foreman Stanislaw Matveyev’
proposal to improve technology of manufacture
of natural uranium oxide has led to saving
nearly 36 million KZT. Experts from «Mash-
zavod» LLP provided students and employees
of the secondary school from village Praporshi-
kovo with qualitative and uninterrupted heat
supply during the past heating season by means
of two heat pumps. Denis Pankrashin, Head
of Thermal Installation Unit, «Mashzavod» LLP
told about implementation of the project.

— In my opinion, every presentation was
very interesting and the problems arising
are very urgent. | am particularly interested
in research related to the reduction of waste
production, - shared his impressions Peter
Blynskiy, leading specialist of «Institute of
High Technologies» LLP. — It is my first time
at the «UMP» JSC and I'm glad to have this
opportunity to learn more about the plant and
meet employees.

Julia Ufimtseva, recruiting specialist of
«UMP» JSC has emphasized the need in such
events:

— Give-and-take in scientific ideas, research
results, practical experiences among profes-
sionals working in related industries and their
familiarity with each other will promote the
development of enterprises and strengthen of
cooperation.

Today, in the age of information the enter-
prises more than ever need young profes-
sionals who can find new innovative approa-
ches to solve complex problems. Such scientific
and technical conferences foster innovative
activity of young engineers, scientists, promote
creative growth and improve the quality of
scientific research.

Natalya Pashagina,
UmMpP
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ENIKTEYI'E T¥PAPIIbIK

KOKLUOKbI

OKLUeKbl MenTekaydaHbl kana ymariciHgeri

Lveni aybinbiHbIH OHTYCTIK —  LUbIFbIC

OeTkeniHnge opHanackaH. byn xepge 6ec

MbIHFa Xyblk agam Typagbl. AygaH eTKeH
FacblpgbiH 70 — Xblngapbl Typfbi3bina GacTaraH.
Kypbineic  «Contyctik KapamypbiH»  ypaH KeH
OpPHbIHbIH, TabbinyblHaH Gactay anfaH GonaTbiH.
On ke3ge ochbl Xepre anfawl kenywlinepre apHanbin
OapnblK »KaFganbl XacarnraH ken kabaTTbl TYPFbIH —
yvnep, eHAipiCTiK, 9KIMLLINIK, 8neyMeTTiK HbicaHaap
TyprbI3biniFaH eqi. («PY—6» XKLWC keHceci, korima-
nap, Temipxxon Tapmarbl, «bepeke» XymbicLbinap
acxaHacbl, opTa mekTten, 6anabakwa, mMageHueT
yWi, MeamumHa — caHntapnbik 6enimweci). KeniHipek
Ne 6 pypobackapma 6yn >xepgid 6enrini 6ip GeniriH
Kaszatomnpomdunmangbly aneymeTtTik «KasaTom-
npom - flemey», «emey - LWveni» 6enimwenepiHe
GepreH eqi. Atan eTepnik xanT, Byn xepae KeniHipek
Kazatomnpom e3 kapaxatbiMeH 280 OpbIHAbIK
b6anabakwa, «Camray» OMbIH — cayblK OpTanblfblH
canbin, coHganm — ak L. YenuxaHoB aTtbiHAafbl
MeKTen — nuueniH keHenTkeH 6onatbiH. CoHbIMEH
katap, meguumHa — caHuTapnblk 6enimweci, «Ap-
MaH» MaAeHMneT Yii, «KeKWOoKbl» CropTKELUEHI
Kypaeni xxeHaeyneH eTkisingi.

Kokwiokbl LLneni engi — mekeHinaeri eH, «xkacbIny
XXOHe XafFganbl >kacanfaH MenTekaydangapablH,
Oipi gecek katenecnecnis. Kasipri TaHga 6yn xep-
ae xobanblk KyHbl 94 MUANMOHAObLI KypPaWTbIH
ayfgaHablK  OKIMWINIK  Fumapatbl MeH « TafF3biM»
MeMopuangblk KeLleHiHiH KypbifbICbl Kypin xa-
Toip. XKongapabl Kypaeni xeHaeyoeH eTkisy ae
Xeprinikti 6ackapmaHblH HasapbliHOa. «KbipaH»
KWC W. ©6gikepimoB aTbiHAafFbl KelleHi Kypaeni
XeHOeyaeH ©TKi3y XYMbICTapblH Gactan KeTKeH.
Kewe 6GonblHa XapblKTaHObIPYAbIH, >XaHa Typi
TapTbinbin, TpoTyap canbiHagbl. Ocbl MakcaTka
pecnybnukanblk OtogketteH 408 MUMANMOH TeHre

OeniHbek. byn xon aygaHabl «bateic EBpona — ba-
Tbic KbiTan» GafbiTbiMeH 6anaHbICTbIpaTbiHAbIFbIH
eckepcek, OHblH MaHbI3ObINbIFbl CO3CI3.

AyaaH TypfblHAAPbIHBIH apacbiHAAfbl €H XWi Ty-
bIHOANTBIH cypak — Kekwokpiga xanfa OepinetiH
yMnepaiH KawaH canblHaTbiHAbIFbI. OHipAe Xac oT-
Bacbinap Ken XaHe 63 yii xoKTapbl ga 6apLbinbIK.
Bbyn cypakka HakTbl Xayan any yuwiH ©6i3 Lueni
aydaHablK Kypbinbic 6enimiHiH, 6acTbifbl AXMeTanm
CyniHgiKKe XOnbIKTbIK:

— «KorkeTimai  TyprbiH - yin-2020»  MeMneKkeTTiK
OargapnamacbiHa covikec, Kekwokel —MenTekay-
JaHblHOA OH eki naTepni 6ec yWaiH KypbUbIC XO-
facbl gavbiHgangpl. Kykattap AcTtaHagarbl TUMICTI
MUHUCTpikKe Xibepingi. Ockbl bargapnama 6onbiHLLA
Kypbibic 2016 xbinbl 6actanagbl AereH orMgambl3.

OpwuHe, byn engi — MeKeHae LewinMereH mMace-
nenep ge xetepnik. Meicanbl, myHaa 6ay — Gakwa
LIapyaLbinbiFbIMEH arHanbiCyFa GonaTtbiH KenTereH
Xeke MeHwik yvnep 6ap. bipak, 6yn xepge apbik
Xyveci OGonvaraHgblKTaH, Ccyapmanbl Cy Myngem
Kenmengi. >Kacbin Xenekti cyapy YLWiH cyabl Xep
acTblHaH TapTyra Typa kenegi. byn konancbis, api
TUIMCI3 >xyMbIC. COHBIMEH KaTap, ayblnaparblK aHe
KenkabartTel KBapTrangap apacbiHgarbl, [P3-23
ayfaHblHOafbl Xongap JKenaeydi KakeT eTin Typ.
Kekwokpblga venepi 6en — bepekeT xibepeTiH »kaHy-
apnapgbl, Mbicanbl CubIp, eLuKinepgi kepyre 6onagpl.
Byn maceneHi aKiMLLIMIK >ka3aHbl KaTanTy apKblSbl LLe-
wyre 6onaabl AereH ogambil3.

Ocbl KyHre geniH kern naTepni yn TypFblHAAPbIHbIH,
MYH, — MYKTaXblH LUELIETIHOEN XXEKe MEHLLIK naTep
nenepiHiH koonepaTtmBiH awly Maceneci aublk
Kyrnae kanbin oTblp. AN MyHOan macenenep Xertin
apTbinagbl. Mbicanbl, opTanbiKTaHAbIPbISIFAH Xbly
Gepy XKYMECiHiH XXOKTbIFbI, XXepTenenepaeri aHtuca-
HUTapus, 6ananap oMHaWTbLIH ayranap Ta3arbifbl,
CoHaan — aK nogbesaepaeri Tasarnblk Maceneci.

Kenelwekte ocCbl Ko3fanfaH Macenenepaiy
Gapnblifbl 63 WeLiMiH Tabaabl AereH yMiTTeMis.

Makcym U6pawes,
Kazamomnpowm-Lemey

NKpPOpPanoH KokLuokbl

pacnosioXXeH B Hro-BoC-

TOYHOM YacTu Mnocerka

ropogckoro tuna  Ln-

enu. 3gecb nNpoXxueaet
MoYMTU NATb ThICAY 4YenoBek. Pan-
OH Hayan elle 3acTpavBaTbCA B
KoHuUe 70-x rogoB NpOLUSIOro Beka.
CBoMM BO3HUKHOBEHMEM KokLuo-
Kbl 00s13aH B MepByl oyepenp,
OCBOEHMEM YPaHOBOIO MECTOPOX-
neHuns «CeBepHbin KapamypyH».
B TO Bpems, Ans nepBonpoxon-
ueB ObINM NOCTPOEHLI MHOrO-
3TaXHble XWIble JOMa CO BCEMU
yaobcTBamMu, NPOU3BOACTBEHHLIE
aAMWHUCTPaTUBHbIE W coLuuManb-
Hble 06bekTbl (odunc TOO «PY-6», cknagabl, xenes-
HOOOpPOXHas BeTKa, pabovas ctonoBas «bepekey,
CpeaHss Wkona, gercag, AOM KynbTypbl, MEeOUKO-
caHuTapHas 4vactb). [losgHee, kakasi-To UX 4acTb
Obina nepegaHa ot «PY-6» Ha 6anaHc couunarnbHo-
ro nogpasgenenunsa Kasatomnpoma cunman TOO
«Kazatomnpom-Lemey», «Oemey-LLUnenn». OTme-
TMM, YTO Ha cpeacTBa Kazatomnpoma B nocnegyto-
wine rogbl B KOoKLOKbI GbInn MOCTPOEH OETCKUN cag,
Ha 280 mecT, pa3BnekaTenbHbIn LeHTp «Camray»,
a Takke paclumpeHa cpegHas wkona-nuuen Ne127
nmMmeHu LL.YanuxaHoBa. He roBops yxxe 0 TOM, 4TO
ObIN PEKOHCTPYMPOBAHbI M KanuTasbHO OTPEMOH-
TMPOBaHbl MeANKO-CaHUTapHas vYacTtb, [JOM KynbTy-
pbl «KApMaH» N CNOPTKOMMIIEKC « KOKLLIOKbI».

KOKLUOKBI:
NMNPUMEP OJ1A
NMNOAPAXAHUA

KoKLIOKbI, moxanyn, oguH M3 camblx ©Gnaro-
YCTPOEHHbIX W «3€efleHbiX» MWUKPOPAMOHOB MO-
cenka Lnenun. N atot dakt Heocnopum! Cenvac
34ecb BeOeTCs CTPOUTENbCTBO agMUHUCTPAaTUB-
HOro 30aHWUA paoOHHOro akmmaTa NMPOeKTHOW CTOo-
UMOCTbIO 94 MUNMIMOHA TEHIE N MEMOpPUaNbHOro
komnnekca «Taraeim». He obowwnn BHUMaHUEM
MECTHbIE BfacTU KanuTamnbHbI PEMOHT UMELD-
wuxca gopor. TOO «KbipaH» yxe Hauyano pabo-
Ty MO KanutanbHOMY PEMOHTY OOPOrM Mno ynuue
nmenn N.A6aykapmmoBa. Boonb Hee GyayT npo-
NOXeHbl TpoTyapbl U NPOBEAEH HOBbLIN BUA OC-
BeweHns. [Ina aTux uenen ns pecnybnmkaHcKoro
OotogxeTta Obinio BbigeneHo 408 MUMNNWOHOB TEH-

AnepHoe obwecTBo KasaxcraHa

esidential District Kokshoky is located
in the southeastern part of urban
settlement Shieli. Nearly five thousand
people live here. The area began to be
built even in the late 70-ies of the last
century. Kokshoky was erected owing to uranium
deposit North Karamurun. At that time multi-storey
apartments with all the amenities, administrative,
social and industrial facilities (office «RU-6» LLP,
warehouses, railway line, canteen «Bereke», high
school, a kindergarten, a house of culture and health
care part) were built for ground breakers. Later
some of the buildings were transferred from «RU-
6» on a balance of LLP Branch «Kazatomprom-
Demeu» and «Demeu-Shieli», social divisions of

KOKSHOKY
AS AN EXAMPLE
TO FOLLOW

Kazatomprom. Note that in the following years a
kindergarten for 280 children and Entertainment
Center «Samgau» were constructed and Ualikhanov
high school-lyceum No. 127 was expended in
Kokshoky at the expense of Kazatomprom. Say
nothing of reconstructing and repairing the hospital,
House of Culture «Arman» and the Sport Complex
«Kokshoky».

Kokshoky is perhaps one of the most com-
fortable and «green» residential districts in Shieli
village. And this fact is undeniable! Currently,
administrative building of district akimat with
project cost of 94 million tenge and memorial
complex «Tagzym» are being constructed there.
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re. Ecnn yyntbiBaTh 4TO 3TO Aopora coeguHsaeT
MeXayHapoaHbin aBTobaH «3anagHas EBpona-
3anagHbii Kntan» ¢ panueHTpoM, TO ero 3aHa4um-
MOCTb NepeoLUeHUTb TPYAHO.

OanH 13 cambiXx 4acTo 3agaBaembiX BOMPO-
COB OT XUTenewn panoHa, korga xe B KOKLLOKbI
Ha4yHeTCs CTPOUTENbCTBO apeHAHbIX AOMOB, MOo-
ckonbky B LlUnenu ewe mHoOro cememn, ocobeH-
HO MomnoAblX, KOTOpble HEe UMelT CBOEero yrna
N CHUMaT KBapTupy. YT06bI BHECTU ACHOCTb B
3TOT BOMPOC Mbl 06paTUNMUCL K PyKOBOOMUTEMHO
LLinenunckoro panoHHoOro otgena CTpouTesnbCcTBa
AxmeTtanu CymHAbIKY:

— CornacHo rocygapCTBEHHOW MporpaMmme
«JoctynHoe xunbe-2020» NogroToBreH NPOEKT
cTpouTenbCcTBa NATM 12-T KBapTUPHbLIX OOMOB
B MukpopanoHe Kokwokbl. Bce goKyMeHTbl OT-
npasneHbl B COOTBETCTBYHOLEE MWHUCTEPCTBO
B ACTaHe U cKkopee BCero CTpoMTENbCTBO XUIbe
no 4aHHOW rocnporpamme HadHetca B 2016 rogy.

KoHeyHO, B J@aHHOM HacerieHHOM MyHKTe ecTb
N psa HepeleHHbIX Nnpobrnem. Hanpumep, 3gecb
€CTb OYE€Hb MHOM0 YacTHbIX AOMOB, FAe MOXHO
C ycrnexoM 3aHumaTtbcs npuycagebHbiM capgo-
BOACTBOM W oropogHuyectsom. Ho, B HacerneH-
HOM NYHKTEe HeT apbl4HOW CUCTEMbI, U NOSIMBHASA
Boda ctoga Boobuie He noctynaet. [ins nonuea
3ereHblX HacaxgeHun npuMxoguTcsa Nonb3oBaTb-
CS NOA3EMHbIMW UCTOYHMKAMU, YTO KOHEYHO He
oyeHb 3ddekTnBHO. [Mlommmo 3Toro TpebytoT
peMOHTa BHYTPUNOCENKOBbIE AOPOrn ocobeHHOo
Mexay MHOrodTaXHblMKU KBapTanamm u B pau-
oHe TP3-23. Hepenko B KOKLWOKbI MOXHO YyBU-
AeTb KOPOB U KO3, XO35ieBa KOTOPbIX OTMyCKaloT
AOMaLLHUX XXUBOTHbIX, KaK roBOpPUTCH B «cBOBOA-
Hoe nNnaBaHue». Bo3aMOXHO, pelwnTb 3Ty npobne-
MYy MOMOXET YXeCToYyeHne agMUHUCTPaTUBHOM
OTBETCTBEHHOCTM B OTHOLWEHWUN BnagenbLes
ckoTa.

[o HacTosiWwero BpeMeHn 4O CUX NOp OCTaeTcs
noka OTKPbITbIM BONPOC CO34aHUsA KoonepaTtusa
COBCTBEHHUKOB KBapTUp, KOTOPble 3aHMMarnucb
Obl pelleHnemM HacylwHbiX npobrnem Xutenen
MHOFOKBapTMpPHbIX AOMOB. A uX 34ecb npegocTta-
TOYHO. OTCYTCTBME LEeHTpanu3oBaHHOro otonse-
HUS, aHTUCAHUTapus nogBaribHbIX NMOMELLEHUHN,
yucToTa M NopsAAOK B nogbesgax v npunerato-
e K HUM TeppuUTOpPUN N OETCKUX UFPOBbLIX MNI10-
Wwagkax, BOT TOfMIbKO He3HauyuTenbHas nux 4acTb.

XoyeTcs, BepUTb, YTO 3T U Apyrue BONpOCHI,
Kacawwmnecsa ynyyleHUs KayecTBa XU3HU XU-
Tenen MMKpopanoHa HangyT CBOE peLueHmne B Oy-
AyLWwem.

Makcym U6pawes,
Kazamomnpom-Ljemey

WWW.NUCLEAR.KZ

The roads in Kokshoky are also overhauled owing
to attention of local regulatory bodies. «Kyrany»
LLP has already begun major repair of the road
along the street named after I. Abdukarimov. This
road will be fringed with sidewalks and lighted
with street-lamps. For these purposes national
budget has allocated nearly 408 million tenge.
It is difficult to overestimate the significance of
this road given that it connects the international
highway «Western Europe - Western China» with
the regional center.

One of the most frequently asked questions by
residents is about construction of rental houses
in Kokshoky, because still a lot of families live
in Shiely, especially young families, who do
not have their own accommodations, and have
to rent apartments. To clarify this question we
asked Ahmetali Suindyk, Head of Shieli District
Construction Department:

— Under the State Program Affordable Housing
2020 we’ve designed the project for construction
of five 12-apartments buildings in residential
district Kokshoky. All documents are submitted to
the relevant Ministry in Astana and most probably
the houses will began to construct in 2016, - said
Ahmetali Suindyk.

Of course, this village has got a number of
unsolved problems. For example there are a lot
of private houses where you can successfully
engage in home gardening and horticulture. But
there is not irrigation system and irrigation water
never flows here. To water the plants inhabitants
have to use underground sources that of course is
not very effective. Besides local roads especially
among high-rise blocks and in the GRE-23 are
required to be repaired. Unattended cows and
goats tending at Kokshoky streets is also usual
practice here. This situation could be solved by
tightening administrative responsibility related to
livestock owners.

Creating an apartment owners cooperative
society, who would be engaged in pressing issues
of the residents of apartment buildings is being
left in abeyance so far. Lack of central heating,
unsanitary basements, cleanliness and order in
the hallways and adjacent areas and children’s
playground is only a small part of urgent problems
which could be solved by cooperative society.

We would like to believe that these and other
issues relating to improving the quality of life for
residents of Kokshoky residential district will be
successfully solved in the future.

Maksut Ibrashev,
Kazatomprom-Demeu

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

22 KblpKyHneK
CnapTakuagaHbIH KyMic xxynaerepnepi
«KasatomeHgipic» YAK» AK kypamachl
«Camypblk KasbiHa» AK Gackapma Tepa-
fFacblHbIH, KyOokTiH 6acekeciHae 11 mepan-
[i kaHXbiFacbiHa Gavinagbl. XKapbic HebGapi
€Ki KyHre cosbliFaHabIKTaH, koMaHaanap-
fa KyHiHe OipHelue Ke3gecyneH eTkisyre
Typa kengi. CoraH kapaman, Ka3aToMnpoMm-
eHajpiclinep VKbiMObIK  YAbIMLUbINALIK
)KOHE KeHicke AereH YMTbINbIC TaHbITTbI.
>Kapbic KopbITbiHAbICEIHAA «KazaTomeHai-
pic» ¥AK» AK «Camypbik QHepro» AK kypa-
MacbIlH apTTa KangblpbIn KyMic Xynaere ne
6onapl. An 6ac xynge «KasakctaH Temip
YKonbi» AK kypamacbiHa Byiblpabl.
«KaszamomeHdipic» YAK

23 KbIpKyMneK
XanblkapanblKk aTOM 3HepPruscobl
areHTTiri 6ac koHdepeHUUsACbIHbIH
58-wi ceccuncobl

Bbac koHdepeHumsaa saponblk aHepre-
TUKaHbIH OamMybl MeH Oonallafbl, si4po-
NbIK XXoHe paguaumsanbIK Kayinciagik cana-
CblHOarbl OPINTECTIKTI AaMbITy, S4POMbIK
3HeprusiHbl 6erbiT MakcaTTa nanganaxy,
SAOpOnbIK TeXHorornsnapael KongaHy xa-
He TexXHMKanblK CEepIKTECTIK Maceneci ce3
6onapl. Byn TapanTafbl MUHUCTPNIK AeH-
reniHaerixubinra KP B.LLkonbHWk 6acTtaraH
generaumst ekingepi katbicTbl. LLkonbHMK
63 cesiHge eniMi3aiH saponblK Kapycbl3-
OaHy GarbITbiHOA aTKapFaH eneyni eHoeriH
ce3 eTin, sAponblK 3HeprusiHbl  GendiT
MakcaTTa korngaHyaa KP meH Xanbikapa-
NblK aTOM 3HEPrusicbl areHTTiriHiH, Ganna-
HbiCbl apTbin Kefe >aTKaHblH aNlTTbl.
XKublHra Katbicywbinap KasakctaHoarbl
VIATTbIK OPOMbIK SHEpreTUkarnblk Garaap-
namaHbIH opblHAanyb! xxobackl xaHe ASC
KYPbInbiCbl  GOMbIHLIA COHFbl XXaHarbIK-
TapaaH xabapgap 6ongebl.

KP ¥510

25 KbIpKyMnekK
YpaH eHAipiciHiH yneciH
apTTbIpy Makcar

2014 xwinbl Gi3ajH, en ypaH eHaipiciH 1,5%
nambiara apTTbipbin 22,83 MblH, TOHHaFa XeT-
Ki30eK. «YpaH eHdipiciHiH, e3ekTi Moce-
nenepi» armbl ubHOa «KasaromeHaipicy
YAK» AK crparervisnbik Jamy GoibiHLLa 6ac-
kapma avpextopbl C.Mormopauiin : «bbut-
Toip KP 225 MblH, TOHHa ypaH eHajpreH 60-
natbiHy, - Aeni. OHbH, arTybiHWa, 6ubli-
bl XbUNObH asbiHa kapah YM3 eHaipic op-
HbiHOa, Areva ppaHUy3 KOMMaHWSICbIMEH
GipneckeH, by GeneTiH KypbUFbiiap eHai-
PICIH OrFa KosTTbIH »Kobara Ko Koblaapl Aen
»ocrapnaHbIn otbip. MNorropaumiaiH,. anTy-
biHLWA, a3ip «KasartomeHpgipicy Tabuii raaobl
XETKizy OolbHLLA YHOCTaH KoMMaHWsiapb-
MeH Oipriecin »ymbiC arkapyda. An angarbl
forallakra KoMmnaHust ypaHobl Jerjarnchia
caty MakcatbiHaa AKLL HapbiFbiHa LLbIKTIAK.

Tengrinews.kz
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22 ceHTAOpPA
CepebpsiHble npu3epbl CnaprakMagbl
C6opHast AO «HAK «Kasatomnpom» 3a-
BoeBana 11 menanei sropoi Cnaprakvagbl
cpeoy paboTHUKOB rpynnbl komnaHuin AO
«Cawmpyk-KasbiHay. YTo0b! ynoxumTcs B 2 AHsA
COCTS3aHWA, KOMaHaaM MpUXoaunocs Mpo-
BOOMTL HECKONbLKO BCTPed B AeHb. Ho, Hec-
MOTPSI Ha HanpsPKEHHbIN rpadouK, KasaToM-
NMPOMOBLbI MPOAEMOHCTPUPOBAIY OTIUYHBINA
KOMaHOHbIA yX U cTpemneHue k nobene. B
obLLekomMaHaHOM 3a4eTe Kasatomnpom ycTy-
nnn Torbko 1 ouko coopHoit AO «KT)K», ctan
cepebpsiHbIM Npusepom BTopo CriapTakua-
abl AO «Campyk-KasbiHay, ocTaBvB nosa-
[om conepHmkoB 13 AO «Campyk-OHeproy.
«HAK «Kazamomnpom»

23 ceHTAOpA
58-an ceccus MNeHepanbHoOM
koHdepeHuun MAFATI

B ueHTpe BHUMaHUs KoHbepeHLmn Haxo-
OMnnch BOMPOChI, KacaroLLmMecs NepcrnexkTva
pasBUTYS SiAEPHOM 3HEPTETUKU, YKPEMNTEHNS
MeXOyHapoaHoro  CoTpyaHudecTBa B 00-
nacTu sinepHoN 1 paanaumoHHol besonac-
HOCTW, MMPHOIO WCMOMb30BaHUS SAEPHON
3HEpPIUM, SAEPHBIX TEXHOMOMA U UX Npu-
MEHEHUS!, TEXHUYECKOTO COTPYAHWYECTBA,
MOBbILLEHNS] OENCTBEHHOCTN N 3cbdheKTmB-
HOCTW rapaHTuii. B pabote mMuHUCTEpCKOTO
CEerMeHTa KoHdepeHUMM MpuHsna yvactve
npencraevtensbHas aenerauns PK Bo rmaee
¢ B.lLkonbHukoM. B ero 3asBneHun Obinu
OTpaXeHb! AOCTVKEHWSI HALLIEY CTPaHbI B 00-
1acTn pasopyKEHVSI U HEPaCNPOCTPaHEHMS
siAepHoro  opyxusl, adeKTMBHOE COTPYA-
HuyectBo Mexay PK u MATAT3 B cdepe
MMPHOTO MCMONb30BaHUS SAEPHON SHEPTUN.
YyacTHVKM MeponpusTUst bl NPouHG0pP-
MMPOBaHbI O MnaHax no PasBUTUIO HaLWo-
HarnbHOW siAEPHO-3HEPIETUYECKON Mporpam-
Ml 1 no cTpouTenscTey ASC B PK.

HAY PK

25 ceHTAGpA
YBenuyeHue fobbIlun ypaHa

KazaxcraH B 2014 rogy nnaHvpyeT yBenu-
YuTb JOObIMY ypaHa Ha 1,5% Mo cpaBHeHWIO
C NpeablayLLIMM rogom - Ao 22,83 TbiC. TOHH.
«B npownom rogy PK pobbina 22,5 Tbic.
TOHH YypaHa, B 3TOM rofly nnaHupyem Bbii-
™ Ha umdpy 22,83 TbiC. TOHHY, - COOOLLWN
YNPaBnsioLLMIA OMPEKTOP MO CTpatervyec-
komy passutuio AO «HAK «Kasatomnpomy
C.MNonTopaLikuii Ha KoHpepeHLN «AKTyarlb-
Hble Mpobnembl YpaHOBOW NMPOMBILLIIEHHOC-
Tvy. OH Bblpa3vrn Hagexay, Y4To 0 KOHLIA 3TO-
ro roga 6yaeT NoanMcaHo OKoHYaTerbHoe Co-
rraLleHve ¢ copaHLy3cKkom komnaHuel Areva
O CO30aHUM COBMECTHOIO MpOM3BOACTBA
TENNOBbIAENSAOLLMX cOOpok Ha Base YMS.
«Kazaromnpom» HauuHaeT paboty ¢ KoM-
naHvsimm MHaym no nocraeBkam MpypoaHOro
ypaHa 1 HamepeH BbIATW Ha pbiHok CLLA ans
NPOAAXMN ypaHa MUHYsi MOCPEQHMKOBY.

Tengrinews.kz

22 september
Silver prize-winners of the Olympic

Kazatomprom team won totally 11 medals
in the second Olympics Games among the
group of companies «Samruk-Kazyna» for
the Cup Chairman of JSC «Samruk-Kazynay.
Because of only two-days-competitions, the
teams had to hold more than one games a
day. Although tight schedule Kazatomprom’s
team has showed great team spirit and
desire to win. As a result, JSC «NAC
«Kazatomprom» losing only 1 point to the
rivals from «Kazakhstan Temir Zholy» JSC
won silver medal of the second Olympics
Games «Samruk-Kazyna» leaving behind
squad of «Samruk-Energo» JSC.

NAC «Kazatomprom»

22 september
IAEA’s 58" General Conference

The IAEAs 58" General Conference
hold in Vienna was focused on the issues
regarding prospects of nuclear power deve-
lopment, strengthening international coope-
ration in the field of nuclear and radiation
safety, peaceful use of nuclear energy,
nuclear technologies and their applications,
technical cooperation, enhancing the effi-
ciency and effectiveness of safeguards.
Delegation from Kazakhstan headed by the
Energy Minister Vladimir Shkolnik took part
in ministerial segment of the conference.
In his statement Vladimir Shkolnik covered
achievements of our country in the field
of disarmament and non-proliferation of
nuclear weapons and results of efficient
cooperation between Kazakhstan and the
IAEA in the field of peaceful use of nuclear
energy. In the course of the Conference
everyone was informed about perspectives
in development of a national nuclear power
program and construction of nuclear power
plants in Kazakhstan.

NNC RK

22 september
Kazakhstan gains in uranium yield
Kazakhstan is expected to increase
uranium production by 1.5% in 2014
compared with the previous year up to 22.83
thousand tons. «Last year Kazakhstan
produced 22.5 thousand tons of uranium, this
year we are going to reach the figure of 22.83
thousand tons» - said managing director for
strategic development JSC «Kazatomprom»
Sergey Poltoratsky at the Conference on
actual problems of uranium industry. Sergey
Poltoratsky expressed hope that before
the end of this year they will sign a final
agreement with the French company Areva
on a joint production of fuel assemblies on the
basis of UMP Plant. Kazatomprom starts to
cooperate with Indian companies for supply
of natural uranium and intends to enter the US
uranium sale market without intermediaries, -
announced Kazatomprom official.
Tengrinews.kz
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«BETMNAK OAJT1A» BK»

XLWC-HbIH

XAHA BEJIECTEPI

asakctaH ypaH eHaipy 6owbiHWa kew 6a-
cbiHaa kenepi. byn Tapanta 6i3giH, angbl-
MbI3Obl eLIKiM 6ackin 03FaH oK. BbINTbIpfbl
XbIMbl enimizge 22,5 MblH TOHHa LUKKI3aT
anbiHAbl, OHbIH wWamameH 13% «betnak
Hana» BK» XKW C-biHa Tnecini. OcbiHay KaCinopbIH
2004 xbinbl OHTyCTiK KasakctaH obnbickl, Cosak
aygaHbl, «Akgana» xoHe «OHTYCTIK |HKan» KkeH
opblHAapbiHAa KypbinFaH 6onatbiH.  KacinopblH
XXaHa TexHonoruanapablH, HOTUXKECIHAE PEKOPATHIK
KepceTkilke Kon »xeTkizgi. byn Tapanta 2006 xbinbl
Oip KeH OpHbIHAH XepacTbinblK CiATiCi3geHaipy
TaCiniMeH eHAIpinreH MblH TOHHa ypaHabl Mblcarnfa
kenTipyre 6onagbl. An 2008 Xbinbl 49N OCbl KeH
OpHbl peareHT TOTbIKTbIPFbIWTLIH, OPHbIHA CyTeri
nepoKCcuAiH KonaaHbin ypaH NepoKCUaiHiH anfaLlkbl
AaHanapbiH angbl. ApTbiHWA Oyn TeXHOMOrMsiHbI
«OHTYCTIK IHKO» KEH OpHbIHAA Aa KondaHabl.
«betnak Oana» BK» XXLWC a3ipri kyHige namy
ycTiHge. Anpafbl  yakblTTa «OHTYCTIK  |HKBY
OenimMLUeciHAeri NeLwTik 0eniMLLEHIH eKiHLLi Ke3eHAaiK
KypbINbICbl asikTanyfa >xakblH. byn e3 keseringe
ypaHabl OCKeMeHre >keHenTnen-ak, €Ki KeHiwTte
Je TOTbIfbiN HEMece Lana TOTblKKaHLa eHaeyre
MymKiHAIK 6epegqi. «betnak OJana BK» XKLWC-HbIH

XaHa 6ac gupektopbl AnekcanHgp OMuTpunynbl
YBapoB KOMMNaHUSOaFbl XXYMbIC ©apbICbiH KaKCbl
bineni. Cebebi, GepTiHre gewniH 6ac gupekTopabiH
eHaipic 6ombiHWa 6ipiHWi opblHBacapbl Gongpl.
bi3beH a3-kem aHrimeneckeH on CepikTeCTIKTiH Tbl-
HbIC- TipwinirimeH 6enicTi.

— OHiMre apHanfaH YyrkeH Konma canblHAbl.
TyHObIpY Kackagbl GypblHFbIAaH xeTine TycTi. Cek-
ceH agamra apHanfaH «OHTYCTiK |HKaM» KeHiLUiHiH
aHblHaH CanblHbIN XaTkaH >xaHa BaxTarsblK aybif
TypfblHAapAbl kabbingayra danbiH. bygaH cbipT
«Akgana» KeHiwiHge 120 apamfa apHanfaH
BaxTanblK ayblnl XakblHOa KongaHbicka Gepinegi.
bia «Akpgana» KeHilwiHOe XaHa caTennuTTi
KipikTipMekni3, 6yn e3 keseriHae KeHiWTiH, >XYMbIC
Mep3imiH  y3aptagbl. 2015-2017 xbingapbl reo-
norvanblk  6apnay >KyMbICTapblH  KeHenTemis,
MyHOaFbl MakcaT KoCiNOpbIHHbIH ~ MWHepangbl
LWKMKi3aTTblKk 6a3acblH KeHenTy Gonmak, - gegi on.
AnekcaHap YeapoB «betnak Oana» BK» XLWIC-
HbIH 6acwbickl 6onbin 2014 XbINAbIH Ka3aH anbiHAa
TaranmbiHgangpl. On e3 emipiH atom eHepkacibiHe
apHafaH agam. TOMCK NOMUTEXHWUKANbIK WMHCTU-
TYyTblH ToMamjaraHHaH KeWiH, on TaykaT aybl-
nblHa Toxipmbe XuHakTayFa artTaHagbl. ©O3iH

XaH-xakTbl genengengi. Ocbinanwa kapananbiMm
XymbicwblgaH «Kasatomengipicy YAK OpTtanbik
KeHbackapy KeHilwiHiH 6acTbifbl KbIBMETIHE AeWiH
KeTepineai. ApTbiHWa «Tay-keH KOMMaHMWACHI»
KLLC- HiH, Ti3riHiH yCcTangpl.

«byn kacinTi He cebenTi TaHOaObIHBI3?» OereH
cayanbiMmbl3ra AnekcaHgp AMuTpuinynbl:

— MyHbIH e Kynuacbl Xok. KelpFel3cTaHaa,
KapabanTa Tay-keH KoMOMHaTbI XXeHe ypaH OHAENTIH
3aybIT opHanackaH Kapa-banta kanacblHga TyabIMm.
Oke-LeLweMisfiH, KonblH KyFbiMbl3 Kengi. OHbIH
YCTiHe AocTapbiM Aa kanagarbl eH ipi KecinopbiHaa
KbI3BMET eTydi apmaHaaraH TyfblH, - Aengi.

AnfawKkbl KblngapablH, Kbl3blfbl MEH LUBDKbIFbIH
AnekcaHap YBapoB cafblHbILLMNEH ecke anagbl.

— bynpblk GoMblHWAa KasakcTaHfFa »kon TapT-
TeiM. On ke3ge TaykeHTTe ypaH eHipyadi eHai FaHa
bactaraH GonaTblH. Oni ecimge, opinTecimmeH
Oipre ocblHOa XyMbicka Typyfa kengik. Kecrtym-
wanbap, ak Kennek, MyHTasgam KuiHin anfaHoObi3.
1983 xbingbiH, 8 Maycbimbl, OHTYCTiK KasakcTaH,
KyH 50 rpagyc biCTblk. Kymabl Xen yMbITKbIN Typ.
ConpgeH coH 6i3giH MyHTaszgam Kuimimis LiaHfFa
OekTi. bacblHaa MyHOanm xafgamga KyMbIC icTen
anambi3 6a, gen kayinTeHreHimisbeH keniH GapiHe
YWPEHIN KeTTiK.

AnekcaHgp OmuTtpunynbl e3 kacibiHe ani KyHre
agan. Tek aymanbl-Tekneni 90-wbl >Kbligapbl
KoCiBiH aybICTbIpy Typanbl ONSTaHFaH eKeH.

— CeBebi, onxblngapbl ypaH eHaipy TokTan kangbl.
Annblk anMagblk. A3bIKTbl 6asapgaH Hecrere anarblH-
ObI3. An annbiFbIMbI3 COMN Kapbi3abl KaWTapyFa KETETIH.
OpaH 6ypbiH 6onaluarbiMbl3 OynbIHFLIP KepiHai. YpaH
eHgipici TonbikTam Typanagpl ma? Ocbl cayan caHam-
bl WbIpMarn arFaH Ke3 TYfblH.

AnepHoe obwecTBo KasaxcraHa

Ananpa cofaH kapaman  AnekcaHgp [OmuT-
punynbl CymikTi kacibiHeH ©6ac TapTkaH xok. 90-
Wbl >KblNgapdblH opTacbiHAA MAapKETUHI XXoHe
XapakTaHablpy  KbI3METiHOE  WHXeHep-TexHoror
bonbin icteqi. KewniHHeH «Kapabanta Tay-keH
KoMBuHaTbIHAa» KyHObl MeTanngapgbl cakray
XoHe ecentey TOObIH 6Gackapca, 1999 binbl
«KasaTtomeHgaipic» ¥NTTbIK KOMNAHUACBIHA KanTbIN
opanagpl. On TycTapbl aToOM OHAIPICiHIH Tambl-
pblHAa KaH XyripreH OonaTbiH. >KaHa Hapblkka
KOS awbibIn, KacinopbliHAAp KanTa icke KipiCKeH,
Kypblffbinap TonbIKTam xxaHapblin, eHaipic opbiHaa-
pbl XXaHa TeXHONOrnsiMeH XapakraHa 6actaraH kes
TYFbIH.

Anfaw OenimMiue GacTbifbl, KeriH «[lananblk KeH
Gackapy» kaCinopHbl ANPEKTOPbIHbIH, OpblHOacapbl
XoHe 6Gac uHxeHep peTiHOae AnekcaHap YBapos
eHAipicTi epkeHaeTyre ThlpbICTbl. KeRiHri xbingapbl
«Tay-keH komnaHusackl» XKLWC-iHge 6ac uHxeHep,
AVpeKTopablH, opbiHBacapb! KbI3METIH aTkapca, ap-
ToiHWa backapma Teparackl MiHAeTI MeH bac aun-
PeKTop KbI3mMeTiH abblponimeH atkapabl. On «MPK»
XKUWC-bIH KanTa KypbinbiMaayfFa, XaHa KeHilTtep
KYPbIMbICLIH XKypridyre, ypaH eHAipeTiH eHLwinec
yMbIMOap MeH CepBUCTIK KbI3MET KepCETETIH KOM-
naHuanap Kypyra atcanbicTbl. byaaH cbipT on
KEeHiWTi nrepy GapbICbiHOA eHAIPICTIK Kayinci3aikTiH,
XaHa epexenepiH >xacayfa ynec KocTbl. ByriHri
KYHi ypaH eHaipiciHae iCTenTiH azamaTtTap ocbliHay
epexenepai kataH yctaHagbl.

KyaTTbl eHgipicTik api kagpnblk aneyeTi 6ap
«betnak Oana» BK» XLWIC-biHbIH, 6acTafaH iciHe
Oepeke, TaycbiiMac TonambiM TabbIC XeHe ©H-
[IpICTIK iCTe KeHinre KoHbIMAbI KepceTKiTepre Kor
XeTKidyiHe Tinecrtecnis.

Slpocnae TuuwieHkKo,
Bbemnak [ana
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HOBbIE PYBEXWU
TOO «CIl «BETMAK
OATTA»

a cerogHsAWHMM aeHb KasaxctaH npogon-
XaeT ocTaBaTbCH YBEpPEeHHbIM MWPOBbLIM
nuaepom no gobeiye ypaHa. B npolunom
rogy B Hawen cTpaHe ObINo MnosyyYyeHo
22,5 TbIC. TOHH Cblpbsl, U3 HUX NOPsiAKa
13% npuwwnock Ha gonto TOO «CI1 «betnak danay.
OTO MOLLHOEe passuBaloLLeecs npeanpusaTie Obino
obpasoBaHHO B 2004 rogy Ha 6ase pyaHukoB «Akaa-
na» n «txHbI NHKan», pacnonoxeHHbIx B Co3ak-
ckom paroHe KOxHo-KasaxctaHckomn obnacTtu. Beico-
KMe TEeXHOrornv, NpuMeHsiemble Ha MPOn3BOACTBE,
MO3BONWUNN AOCTUYb PEKOPAHbIX NokasaTenen. K Ta-
KOBbIM OTHOCUTCA fobbiTas B 2006 rogy BrepBble B
MUpe 3HaMeHUTas TbiCAYHas TOHHA ypaHa METOAOM
NOA3EMHOrO CKBaXXMHHOIO BbILLENayYvMBaHns cunamm
ogHoro pygHuka. A B 2008 rogy Ha 3TOM e pyaHuKe
B KayecTBe peareHTa-OKMCNUTENSA MpUMEHWUnu ne-
pokcua, Bogopoga v nonyynny nepsyto napTuio ne-
pokcuaa ypaHa. [o3xe aTon TEXHONOrmen Bocnosb-
30Bannch 1 Ha pyaHuke «HOxHbIn VHkany.

W cenvac TOO «CI1 «betnak Jana» He ctouT Ha
mMecTe. B Gnwxarilee Bpems nraHuMpyeTcsa 3aBep-
LUNTb CTPOUTENBLCTBO BTOPOW O4epeamn NevyHoro oTae-
neHnsa Ha pygHuke «HOxHbI MHKan». 3To No3BONUT
nepepabatbiBaTb BECb YpaH ¢ 0601X PyAHUKOB A0 3a-
KMCK-OKNCU, He OTMpaBnss ero B YcTb-KameHoropck.
HoBbI reHepanbHein ampektop TOO «CI1 «betnak
Hana» Anekcahgp [AmuTpuesnd YBapoB, XOPOLLO
3HaKOM C paboTor KOMMaHWUK, MOTOMY YTO O 3TOrO OH
3aHMMan MnocT MepBOro 3aMecTUTeNst reHeparnbHOro
AvipekTopa no npowussoacTsy. B Hebonbluon 6ecene
C HaMKW OH MoAenurica nNnaHamu Ha Gyayllee u pac-
ckasarn O TekyLlen cutyaummn B ToBapuLLECTBE.

— lNocTtpoeH 6onblUOW cKknag rotoBOoW MNPOLYK-
UMW, YCOBEPLUEHCTBOBAH Kackag OCaxaeHus. Yxe
roTOB W XOET 3acerneHust HOBbI BaxTOBbIA Moce-
nok Ha pyaHuke «HOxxHbI NHkan» Ha 80 mecT, a Ha
pyoHuke «Akgana» B Gnvkanwime Mecsubl nnaHu-
pyeTcs 3aKOHYUTb BO3BEOEHME BaxTOBOrO Moceska
Ha 120 mecT. Takke Mbl FOTOBbI BBECTU B 3KCMnya-
Tauuio HOBbIW caTennuT Ha pyaHuke «Akgana», 1o
MO3BONNUT 3HAYUTENBHO NPOANUTL PaboTy pyaAHUKa,
a 3HaYMT — He NOTepsATb NPOU3BOACTBEHHbIE MOLL-
HocTn. B 2015-2017 rogax nnaHupyeTcsi NpoBecTu
3HauUTENbHLIM 0ObEM reonoropasBefoYHbIX paboT
Ha 060MX MECTOPOXOEHUSX, C LeNblo HapallmMBaHUs
MUWHeparnbHO-CbipbeBON 6a3bl NPeAnpUATUS.
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NEW FRONTIER
OF «JV «BETPAK
DALA» LLP

Today Kazakhstan is still remaining

confident world leader in uranium

production. Last year, our country

received 22.5 thousand tons of raw

materials including 13% produced by

«JV «Betpak Dala» LLP. This powerful
developing enterprise was established in 2004
on the basis of mines «Akdala» and «Southern
Inkay» located in Sozak settlement of South
Kazakhstan region. High technologies using
in production made it possible to reach record
levels. These include famous thousandth
ton of uranium mined by a single pit by situ
leaching in 2006 for the first time in the world.
In 2008 the same mine applied hydrogen
peroxide as reagent-oxidant and received
the first batch of uranium peroxide. Later this
technology was used by the mine «Southern
Inkay».

And now, the sky is the limit for «JV «Betpak
Dala» LLP. In the near future it is going to
complete construction of the second stage
of the furnace at the mine «Southern Inkay».
This will process all of the uranium from both
mines to nitrous oxide without sending it to
Ust-Kamenogorsk. Alexandr  Dmitriyevich
Uvarov, new CEO of «JV «Betpak Dala» LLP is
well acquainted with the work of the company
because before that he served as First Deputy
General Director for Production. In a small
interview with us he shared his plans for the
future and talked about the current situation in
the Partnership.

— We've built a huge warehouse of
finished products and modernized depositing
stage. We've also finished constructing a
new settlement for 80 places at the mine
«Southern Inkay» and settlement for 120
people is going to be completed at the mine
«Akdala» in the coming months. Also we are
ready to put into operation a new satellite at
the mine «Akdala» it will significantly extend
the work of mine, so do not lose capacity. In
2015 trough 2017 we are planning to increase
exploration activities in both mines with the
aim of enhancing the mineral resource base of
the enterprise.

AnekcaHgp YeapoB Obifl HasHadeH PyKoBOOU-
Tenem TOO «CrI1 «betnak Jana» B oktabpe 2014
roga. Bcio CBOK KM3Hb OH NOCBATWUST aTOMHOW MPO-
MblwieHHocTn. Cpady nocne oKoH4YaHusi TOMCKOro
MONUTEXHUYECKOrO MHCTUTYTa OH OTnpaBurica pabo-
TaTb B nocenok TaykeHT. Monogon cneunanuct Obl-
CTPO 3aBoOeBan AoBepue cTapLuero nokoneHus. Bol-
pocC OT 0BbLIYHOro MacTepa, A0 Ha4YanbHWKa pyaHUKa
LleHtpanbHoro pyaoynpaenerHus AO «HAK «Kasa-
TOMMPOMY, U YK€ Yepe3 HECKOMbKO fET BO3rNaBuil
TOO «lopHOpygHas KOMAaHUS.

Ha Bonpoc o Tom, no4emMy OH Bblbpan UMEHHO 3Ty
npodeccuto, AnekcaHgp OMnTpueBny OTBETUNM:

— Huyero pomaHTnyeckoro B aTom HeT. Poauncsa
s B Kuprusum, B ropoge Kapa-banta, Tam Haxogutcs
KapabanTuHCKkuin ropHOPYOHbLIA KOMOMHAT 1 ypaHo-
BblIl nepepabartbiBatoLLmi 3aBog. Mou apy3bs mevta-
11 NOWTK MO CToMam CBOUX poauTenen, paboTaroLumx
Ha 3TUX NPEANPUATUSIX, A TOXE PeLLni YTO 3TO HeMmo-
XOM BbIOOp M OTNPaBUIICS YYNTLCS 3TOW Npodheccum
C ToBapullamn 3a KamnaHuio. [NepBble rogbl cBoen
pabotbl AnekcaHgp YBapoB BCMOMMHAET, Kak camble
cyactnmBble. He obowwnock 1 6e3 3abaBHbIX Ka3yCcoB.

— [Mo pacnpegeneHnto nonan B KazaxctaH. B Ta-
YKEHTe, Ky4a MHe NpeacToano OTNPaBUTLCS, TONbKO
HauynHanu gobblvy ypaHa, 1 noceska eLle He Obio.
Kak cenyac nomMHI0, Kak s C TOBapuLlemM npuexan
yCcTpamBaTbCs Tyda Ha paboTy u Ans aToro cny4vas
0o4enm YepHble KOCTIOMbI, 6enble pybaLlkm, Ha4NCTU-
nn Tychnun. 8 ntoHa 1983 roa, KOxHbIn KazaxctaH, Bo-
Kpyr cTenb, »apa nog 50 rpagycoB v NbinibHas bypsi.
Hawa ogexaa v obyBb Yepe3 napy MUHYT cTana
cepon. Mbl NepernaHynmcb U yxacHynucb. B Takmx

AnepHoe obwecTBo KasaxcraHa

Alexander Uvarov was appointed as a CEO
of «JV «Betpak Dala» LLP in October 2014.
Throughout his life he devoted to the nuclear
industry. Immediately after graduating from the
Tomsk Polytechnic Institute he went to work in
the village Taukent. Young specialist quickly
won the confidence of older generation.
Started working as usual master he moved
up the Chief of the Central Mine Group «NAC
«Kazatomprom» JSC and a few years later he
became a charge of «Mining Company» LLP.

Asked about why he chose this profession,
Alexander Uvarov replied:

— There is nothing romantic about it. |
was born in Kyrgyzstan in Kara-Balta city
where KaraBalta Mining Plant and uranium
processing plant are located. My friends
dreamed of following in the footsteps of their
parents who work at these companies. | also
decided it would be a good choice and went to
study this profession with my friend together.
The first years of his work Alexander Uvarov
recalls as the happiest ones. Of course
amusing incidents took place.

— After graduating from the University
he was assigned to work in Kazakhstan. In
Taukent where | had to go they just started
producing uranium and there was not a village
yet. | remember how | and my friend arrived
at place of our jobs wearing black suits with
white shirts and shiny boots. It was on June 8,
1983 in South Kazakhstan. Only the steppes
stretched around, the temperature was 50

4
10
o
@
®
a
Z
N
(=3
-
N




<
o
o
N
—
0
(32
~
[32]
o
(-]}
P4

YCINOBUSAX HEBO3MOXHO paboTaTtb, pelmnnn Mbl, HO
MPOLUMO TPWU OHS U 3TO OLLYyLLIEHNe ncyesno — pabo-
Ta MOMHOCTLIO 3axBaTuna.

JToboBb Kk cBoemy geny AnekcaHgp OmMutpueBud
COXpaHus Ao cux nop. EQMHCTBEHHBIM NPOMEXYTOK
BPEMEHW, KOrga OH NodyMbiBan O CMeHe npodeccun,
Obinm 90-ble rogbl NPOLLOro CTONETHS.

— [obblva ypaHa B Hadane 90-x rogoB npakTu-
Yyecku He Benacb. Mbl He nomny4vanu 3apnnary fno He-
ckorbko MecaueB. MNpoaykTel ¢ 6azapoB Gpanu B Kpe-
AVT, nocre 3apnnarbl LWV 1 pasgasany 40N 1 onsTb
ocTaBanuck 6e3 cpeacTs K CyLLecTBOBaHMIO. bonbLue
Bcero Gecnokouna Hens3BecTHoCTb... Kak Tenepb 6y-
OET XnUTb YpaHoBas oTpacsib 1 OyaeT nn oHa BoooLue
cyLlecTBoBaTb? HecMoTpsa Ha BCce CrOXHOCTU nepe-
XOOHOro nepuoda, otkasartbCs OT fobumon paboTbl
AnekcaHgp OmuTpueBmnd Tak n He cmor. B cepegunHe
90-x OH paboTan NHXeHepoM-TEXHOMNOrom 1 Karero-
pun crnyXbbl MapKETMHrA U CHaBXEeHWS, PYKOBOAWIT
rpynnow No y4eTy, OBMKEHUIO N COXPaHHOCTU Aparo-
LeHHbIX MeTannoBs B «KapabanTuHCKOM ropHOpYOHOM
KoMOuHaTe», B 1999 roqy BepHyncsa B HaumoHanbHyto
KomnaHuio «KaszatoMmnpomy». Ha TOT MOMEHT aToMHas
oTpacib nepexueBana BTOpPOe poxAaeHue, NosiBns-
NINCb HOBbIE PbIHKM CObITa Cbipbsi, BHOBb 3apaboTanu
npeanpusaTusi, Ha NPOU3BOACTBE MpOMCXoauna Mo-
AepHu3aumnss obopyaoBaHus, Yry4llanocb TeXHUYe-
cKoe ocHalleHne. CHayana Kak HayYarnbHUK y4acTka,
a HeCKOrnbKO No3Xe Kak nepBbli 3aMecTuTeNb OUpeK-
TOopa M [MaBHbI UHXeHep npeonpuaTia «CtenHoe
pyooynpasneHue» - AnekcaHap YBapoB craparncs
NnoBbICUTE 3PEKTMBHOCTL MPOU3BOACTBA WU YNyY-
LUNTb NPOU3BOANTENBHOCTL Tpyaa. Crieaytowme rogpl
npowwnm B TOO «lopHopyaHast KoMnaHUsa» B OOMMKHO-
CTW rMaBHOro UHXeHepa, 3amectutens eHepanbHoro
AVIPEKTOpa, a Mno3xe M UCMOoMHALero 06sa3aHHOCTM
MNpencenatens lNpaeneHns - eHepanbHOrO AMpek-
Topa. OH NpyHUMan yyactve B pekoHCTpykuumn TOO
«I'PK», KypupoBasn CTpoUTENbLCTBO HOBbIX PYAHWUKOB,
y4yacTBOBasn B CO34aHVMN HOBbIX AOYEPHUX ypaHoOo-
ObIBaOLLMX OpraHn3aLuin U NPEAnPUATUAIA CEPBUCHOTO
obcnyxmBanus. Takke Anekcangp OMuTpreBmd BHEC
CBOIO enTy B CO34aHve HOBOro CBOAA Mpaswi npo-
MbILLISIEHHOM ©E30MacHOCTM Npu pa3paboTKe pyaHbIX
MeCTOpOXaAeHU crnocobamn MOA3EMHOMO CKBaXKMH-
HOro BbiLenadmeaHus. CerogHsa aTo nepeasi HaCTosb-
Has KHWra ans Tex, KTo pabotaeT Ha ypaHOBOM Mpou3-
BOACTBE.

Moxenaem TOO «CI1 «betnak dana» - npeanpu-
ATUIO C MOLLHBIM NPOU3BOACTBEHHBIM M KagpOBbIM
noTeHuunanom, ycrnexos 1 yBepeHHOCTU B 3aBTpaLl-
HeM [He, OOCTOWHbIX pe3ynbTaTtoB B MNPOM3BO4-
CTBEHHOW AEATENTIbHOCTMU.

Slpocnae TuuwieHko,
bemnak [ana
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degree above zero and dust storm on top of
that. Our clothes and shoes became gray in
a couple of minutes. We looked at each other
and got a scare. We decided it is impossible
to work in such conditions but it took three
days and that feeling has disappeared, our
work has captured us completely.

Alexander Dmitriyevich preserved love for
his work until now. The only period of time
when he was thinking about changing profes-
sions was the nineties of last century.

— In the early nineties uranium was slightly
produced. We have not been paid for several
months. We borrowed goods at the market,
took debts and left again without a livelihood.
We concerned about the unknown most of
all... What will be with uranium industry and
will it exist at all? Despite all the difficulties
of the transition period Alexandr Dmitriyevich
was not be able to abandon his beloved job.
In the middle of the nineties he worked as an
engineer-technologist 1st category, marketing
and supply service, was a charge of the group
of accounting, movement and save precious
metals at «Karabalta Mining Enterprise» and
in 1999 he returned to the «National Company
«Kazatomprom». At that time, the nuclear
industry was experiencing a rebirth, there
were new markets for raw materials, and
equipment was updated. First as a foreman
later as Deputy Director and Chief Engineer
of «Stepnoye Rudoupravleniye» LLP Alexan-
der Uvarov tried to increase production
efficiency and improve productivity. The
following years in «Mining Company» LLP
Alexandr Uvarov worked as Chief Engineer,
Deputy Director General and later as Acting
Chairman of the Board - Director General.
He took part in reconstruction of «GRK»
LLP, oversaw construction of new mines,
participated in creation of new subsidiary
uranium mining organizations and busines-
ses servicing. What's more Alexander
Dmitriyevich contributed to the creation of
a new set of rules of industrial safety in the
mining of ore deposits by ISL method. Today
it is the first reference book for those who are
working in the uranium industry.

We wish «Joint Venture «Betpak Dala»
LLP, enterprise having strong production
and human potential, every success and
confidence in the future as well as high results
in production activity.

Yaroslav Tishchenko,
Betpak Dala

AnepHoe obwecTBo KazaxcraHa

XPOHUKA

25 KbIpKyMnekK
YpaH eHAipiciHiH e3ekTi Macenenepi
«KazaTomeHaipicTiH» MypbIHObIK 6ony-
bIMeH AnMaTblga Aen ocbinan atanarbiH
Xanblkapanblk fblNbIMM KOHGEPEHLMS OTTi.
MyHoarbl MakcaT, fbinbiM MEH SApPOIblK
WHAOYCTPUS KacinopblHaapbiH e3apa Gavi-
NaHbICTLIPY, OblNaiiia anTkaHaa HTerpa-
umanay. byn Tapanta «KasaTtomeHaipicy»
¥AK KyaTneH kamTamacbI3 eTyaiH anemMaik
yaepiciHe Kipirin oTblp. ATan anTkaHaa,
S0PO0-0TbIHAbIK LMKINAbIH 6apnblk yaepiciHe
atcarnbica anaTtblH, TPaHCYNTTbIK Bep-
TUKandbl WHTerpauusinanFraH KomnaHusi
KypYy YLWIiH cTpaTtervs asipneyne: an 6yn
3 KeseriHae, ypaH eHAipy XeHe eHaey,
KOHBEpcUsnay >xeHe OanbiTy, xaHapmai
KYPbINfFblNapbliH eHAIPY >XoHe Kayincia api
CeHiMai aToMm cTaHcanapbliH canyMeH ain-
HanblcaTblH 6onagpl. O3ipri KyHri SAPOnbIK
3HepreTvKaHbiH [daMybl, anemMgik ypaH
KOMMaHMsNapbIHbIH FbIbIMU TEXHMKaIbIK
canara KipiryiH keagengi.
«KazamomeHdipic» YAK

29 KbIpKyMneK
Onemaik ypaH 6aracbiH KasakcTtaH
meH KaHapa ankbiHAanAabl

Pecennik «AToMcupekmeTans xaHe
antbiH» AAK-HbIH MHHOBaUUSMNbIK gaMy
bonbiHWa aupektopbl N.ConogoB ocbl-
nam pewnpi. «Onemaik ypaH 6aracbiH
GipkaTap KeH OpblHAApbIHAA YpaHabl
keniciHe 40$ eHaipetiH KasakcTaH meH
Kanapa ankbiHganabl» peni Conopos
«YpaH eHgipiciHiH e3ekTi Mmacenenepi» VI
Xanblkapanblk fblfbIMA - KOHGEPeHUMsI-
cbiHaa. OHbIH anTybIHWa, KaHapana ypaH
OHAIpy Xep acTbl TaciniMeH >yprisineai.
MyHparbl ypaHHbIH, yreci 3% gaH 12,5%
nambi3ra fOeniH >xeteqi. KasakctaHga
ypaH yneci 0,04-0,12% KypaWTblH KeH
opblHOapblHOAA 6HIMAI  YHFbIManapaa,
XepacTblHOa CinTicisgeHaipy  apkbinbl
XafbiIMObl  TabWFKM  XXeHe  KNMMaTTbIK
Xarganga eHgipegi.

dknews.kz

29 KbIpKyHneK
Kaci6n mepekere opan
TabbICTanfaH CbINbIKTap
«KasatomeHngipic» ¥YAK» AK-biHaoa KP
aToMm canachl XyMbIcLUbINapbiHbIH KyHiHe
opan KOMMaHus KblIBMETKeprepiH canra-
HaTTbl MapanaTttay pacimi eTTi. Komna-
HUS \KbIMbIH MEPEKECIMEH KYTTbIKTaFaH
«KasatomeHgipic» ¥AK» AK 6Gackapma
Teparacbkl H.Kannapos e3 cesiHae «bi3ain
KOMMNaHus yNTTblK YemMnuoH. CoHabIKTaH
na KasatomeHgipic KblameTKepriepi 3
YKYMBICbIH XXaKCbl Kepegi, api eanemaeri e,
ipi  KOMNaHuMs4a KYMbIC  iCTEWTIHIH
MakTaH TyTagbl. KeHe Oyn LWbIHbI-
MEH Aa MakTaHyfa TypaTblH ic. Cebebi,
KOMNaHWsIHbIH, OVriHri XeTicTir cisaepain
apkanapbIHbI3» geai.
«KaszamomeHdipic» YAK

XPOHUKA CHRONICLE

25 ceHTAGpA
AkTyanbHble npobnemsl
YPaHOBOI NPOMbILLNIEHHOCTH
ExerogHas MexayHapogHasi  HayyHo-
npaKTnieckas KoHepPeHLMs C TakUM HasBa-
HMeMm, opraHm3oBaHHas HAK «Kasatomnpom»
ovepenHon coctosinace B Anviatel. OgHa 13
MaBHbIX ee Lenen — cooencTBme B Hayuy-
HO-TEXHNYECKOW WHTErpauum npeanpusTiin
MupoBon sgepHon mHayctpun. HAK «Kas-
aToMMpoOMy, BKMOYasicb B MMPOBbIE MPO-
Liecchl 3HeprocHabXeHWsi, pearmayeTt cTpa-
TEMIO MO NMOCTPOEHNIO TPaHCHALMOHAMNbHOM
BEPTVKarNbHO-MHTEMPMPOBAHHON  KOMMaHWN,
ydacTBytoLLer Bo Bcex ctaausx ATLL: nobbl-
Yye MPUPOOHOIO ypaHa U ero nepepaboTke,
KOHBEPCUMM W oboraLleH N, NMPON3BOACTBE
TOMMMBHBIX COOPOK M MOLLHOCTEN MO CTPOW-
TeNbCTBY HAAEXHBIX M 6e3onacHbIx AQC.
ObLemmpoBast  TEHOEHUMST  pasBuUTKs
SiNEepHOVaHEPrETKNPEYCMATPMBAETHEOD-
XOOMIMOCTb MHTEMPaLMM MUPOBLIX YPaHOBbIX
KOMMaHWIN B HAay4HO-TEXHUYECKON cahepe.
HAK «Kazamomnpom»

29 ceHTAOpPA
LieHbl HA MUPOBOM pbIHKe ypaHa
onpegenstot KasaxcrtaH u KaHapa
310 yTBEPXKAAET AMPEKTOP MO MHHOBALW-
OHHoMy pa3suTuo poccuickoro OAO «ATom-
peamert3ornoro» U.Conogos. CerogHs LEHY
Ha pblHKe ypaHa onpenensior KasaxcraH u
Karapna, Beoyuve nobbiby Ha psige pyaHu-
KOB C orepaLoHHo cebectommocTsio $40
3a kunorpammy», - ckasan W.ConogoB Ha
VIl mexgyHapoaHOW Hay4HO-MpaKTU4ecKomn
KOHdbepeHUMM  «AKTyanbHble  MpoGrembl
YpaHOBOW MPOMbILLINIEHHOCTWY. [To ero crno-
Bam, B KaHage nobblva Beaetcst ioa3eMHbIM
FOpPHbIM CMOCOBOM U3 BbICOKOKAYECTBEHHBIX
PYA € coaepaHueM ypaHa ot 3% a0 12,5%.
B PK wmecTtopoxoeHus ¢ cogepaHuem
ypaHa 0,04-0,12% otpabarbiBatoTcs ckBa-
MHHbIM MOA3EMHBIM BbILLIENAYMBAHUEM B
OnaronpuATHBLIX  NMPMPOOHO-KMUMATNHECKNX
W MOPOTreoroN4ECKMX YCIOBUSIX.
dknews.kz

29 ceHTAOGpPA
Harpaabl B 4yecTb
npocpeccuoHanbLHOro npasgHuKa

B AO «HAK «Kazatomnpom» cocTtosinocb
TOPKECTBEHHOE  HarpaXdeHue COTpyaHW-
KOB KOMMaHuM no cryyato [Hs paboTHWKOB
aromHon otpacrm PK. NMo3gpaenss kornnek-
TMB, npedcenatenb npaeneHus «Kasatom-
npomy» H.KannapoB otmetun, 4to «Haumo-
HarbHbIM YEMMOHOM Ha3bIBakOT KOMMaHWIO,
COTPYAHUKN KOTOPOW UCTIBITHIBAOT YAOBOI b~
CTBME OT CBOel paboTbl. ATO onpedeneHne
B MOMHOM Mepe noaxoaut k Kasatomnpomy,
MOCKOIbKY BCE €ro COTPYOHWKA O4YeHb rop-
OATCS Tem, YTo paboTatoT B KpynHenLwen B
MVpe KoMMaHum no AobbiMe ypaHa. U ato
[ENCTBUTENBHO XOPOLLMIA NOBOA 415 ropao-
cTU. JTO BaLLM 3acrymmy.

HAK «Kazamomnpom»

25 september
Challenges of uranium industry

Hosted by National Company
Kazatomprom  Annual International
Scientific Conference devoted to the
actual problems of uranium industry
took place in Almaty. The event was
mainly aimed to facilitate scientific and
technological enterprise integrating the
global nuclear industry. Kazatomprom
joining global power supply seeks
to implement a strategy to build a
transnational vertically integrated com-
pany involved in all stages of the
nuclear fuel cycle starting with natural
uranium mining and its processing,
through conversion and enrichment, fuel
assembly production and ending with
facilities for constructing reliable and
safe nuclear plants.

NAC «Kazatomprom»

29 september
Kazakhstan and Canada set prices
at global uranium market

Kazakhstan and Canada set prices at
global uranium market, declared Director
for Innovative Development of Russian
JSC «Atomredmetzoloto» Igor Solodov.
Today uranium market price uranium is
determined by Kazakhstan and Canada
dealing with uranium mining with operating
cost of $ 40 per kilogram, said Solodov
at the VIl International scientific-practical
conference Actual problems of the uranium
industry. According to him, Canada
produces uranium by underground
mining method from high-qualified ore
with a uranium content of 3% to 12.5%.
In Kazakhstan, deposits with uranium
content 0,04-0,12 % practiced by situ
leaching under favorable climatic and
hydrogeological conditions.

dknews.kz

29 september
Awarding in professional day

National Company Kazatomprom
rewarded its employees on solemn
occasion of Day of Nuclear Employee of
Kazakhstan.

In his congratulatory speech, Chair-
man of the Board Nurlan Kapparov noted
that «The Company whose employees
feel pleasure from their work is called
as National champion. This definition is
fully suited to Kazatomprom because
everybody here is really proud of being
worked in the world’s largest uranium
production company. This is a really
good reason to be pride. This is your
merit».

NAC «Kazatomprom»
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«CTK» XLWUC
— KAYINCI3 BPI XXAUNDbI
TACbIMANAbIH
KEMInI

asfbl MayCbIM XacTbl Ta, XacambICThbl
0a >xapablpaTagbl. An 6ananap yuwiH
Oyn maycbiMm gemanbiC yakbiTbl. Kana
GanacbiHbIH 6apap xepi 6ap. An aybin
Ganacbl, anTanblK anbiCTarbl BaxTanblk nocenkige
TypaTbiH GanabipfaH kanTnek? OHbIH ga narepb-
re GapfbiCbl Kenepi aHblK kon. byn Tapanta «Ca-
yaa TpaHCMNOPTTbIK KOMMAHUACHI» aTa-aHanapbl
«KaszaTtomeHngipic» yNnTTblKk aTtoM KOMMAHUSCbIH-
Aa KyMbIC iCTeWTiH Gananapabl Xasfbl narepb-
re XeTkizy MiHOETIH ©3 MOWHbIHA angbl. XXannebl
MyHAanm wurinikti  6actamanapabl  KOMMaHusfFa
anfalwl peTt KorfFa anbin OTblpFaH oK. bynaH
OypblH KacinopblH «KasaTtomeHgipicTiH» OHTYCTIK
KasakctaH >aHe Kpi3bliopga obnbicTapbiHAafbI
OHAIpiC opblHOAapbIHAA BaxTanblK 84ICMNEH XXYMbIC
ICTENTIH KbI3BMETKeprepiH TacbiMangay XyMbl-
CblH  oOWaafblgan  opblHan  wblkkaH  6o-
natbliH.  HakTblpak awnTtcak, kbl GacblHaH
Oepi 32 770 BaxTanblK Kbl3METKep TacbiMarngaH-
abl. «CTK» XUWC-HbIH TacbiMan canacbiHga
aTkapfaH eneyni eHberiH ynTTblK KOMMaHUA
Kbl3meTkepnepi ae oH 6aranaraHTyfbiH.

Anavpga Gananapgbl TacbiMangay aca xayan-
Tol MiHgeT. KiwkeHTan >xonaywbinapgbl OyaaH
CbIpT MYKUAT Kagafanan oTblpy kaxeT. «Cayna
TPaHCMOPTTbIK  KOMNaHusAcbl» Gananap Tacbl-
MarblH KaTaH TepTiNTi cakTanm OTbIpbIN Xy3ere acbIp-
Abl. Atan awnTtcak, aBTOOycTapablH angbliHaa >Xon
NOMnMUMACHl, COHbIMEH KaTap OCbl MakcaTTa Xa-
cakTanfaH >xefen XopaoeM KeMmeri XoHe Kocino-
pbiH eKingepi Xypin oTbipgbl. An 6apnblK TpaHC-
nopTTbiH  OynipiHe «BAJIANIAP» pgereH OGernri
Xancbipbingbl. CoHbiMeH kaTtap ©Oapap 6GarbIT,
Xypep Kon anfplH-ana Xor nonuuusacbl  op-
raHgapbl >k8He TeTeHWe >Kaffgan KblaMeTiMeH
KenicinreH »xargamga awkbiHoanabl.  Ocbkinan-
wa ©Ooubinfbl xasga «CTK» XXLWC ara-aHa-
Cbl ypaH eHAIpeTiH KacinopbiHAapAa XXymbIC
icTeNTiH 623 OangblpFaHHbIH TacbiManblH COTTI
Xy3ere acbIpabl.

©3 «keseringe Gananapbl narepbge Aemarnyfa

MYMKIHOIK anFaH KoMnaHus KblameTkepnepi «Cay-
[a TPaHCNopTTblK KOMMAHUACbIHA» ©3 arfbiCbIH
antTbl. KomnaHugara anfbic xaT xasfraH «CTPY»
XKLWC YBAHAC uexiniH, 'TC onepatopbl 60nbin
XyMbIC icTenTiH AnTbiHGek HypnenicoB Gbinan ge-
reH eKeH:

«Xbin canblH, Xasfbl AemanbiCTap XXakblH-
paraHpa KasatomeHgipic e3 Kbl3MeTKepriepiHin
GananapblHa apHan »asfbl AemanbiC narepiH
ynbiMaacTbipagbl. An ata-aHa petiHge 6i3ai 6yn
JeManbICTblH,  Kayincisgiri  eHe  KaHLwanbIKTbl
Xannel 6onapbl anaHgatagbl. byn pette 6i3ain
GananapbimMbi3abl TacbiMangay MiHOETIH ©3 Mon-
HblHa anfaH «Cayaa TpaHCNopTTblK KOMMaHus-
CblHa» anTap anfbiCbiM wWekKci3. KomnaHmna Ta-
CcbiMangbl Xar-XaHa XaHe XaHa TeXHONornsmeH
XapakTaHfaH, kayincisgik 6enrinepid koca anartbiH
«Hyundai Universe 43+1» aBTOGYyCbl apkpinbl
Xyprisgi. AtanfaH aBtobyctbiH «BAJIANIAP» pgen
atanartbliH ©6enrici; XapbIKTbl LIAFbINbICTbIPATbIH
Genrici, 6uogspeTxaHacbhl, XengeTkiwi  6ap
ekeH. blHfannbl opblHAObIKTApP, Teneguaap XoHe
TOHA3bITKbIW ©3 angblHa. byagaH cbipT TOMThI
GackapyLbICbl, MegouMKe XKaHe KO NONNLMACHIHbIH
Kbl3MEeTKepi OananapbiMbi3ablH X0 OONbIHOAFLI
XaH-XakKTbl KayincisgiriH kamTamacbi3 eTTi. Ta-
cbiMarn canacblHaafFbl MIHCI3 Kbl3meTi ywiH «Cay-
Ja TpaHcnopTThlKk KomnaHusackl» XKLIC-iHe anTap
anfbiCbiM Wekci3. Onapra TabbIC TiNenMmiH!».

byn apaga anTta KeTtep XaWT, agam TacbiMma-
nbiMeH GannaHbICTbl  XYKTENreH MiHOeTTepai
onparblaan opblHAay OipiHLWi Ke3ekTe, KeriK Xorbl
MEH TEMIPXOS KypbinbICblHA KYWbIIFAaH KapXblfa
XOHe con KapXblHblH, TUICTI AeHrenge urepinyide,
SIFHW, KON canacbklHa Tikenen 6annaHbICTbl. BUbINfbI
XblNAblH YLWiHWI TokcaHblHa can Komnanusa OGyn
Tapantafbl 10 MNpA.TeHre WHBECTULUUSAHBI uUrepy-
Ae HoaTWXKeni KepceTKiluTepre Kon XeTkizai. TuicTi
XeHOey KYMbICTapbl >KYPridinreHHeH KewniH on
KaTblHacbl >XeHingen, aybli-anMayK TypfblHOAPbI
MEH KeHiwTepae eHbeK eTeTiH XXyMbICLbINap YLiH
Kayincia »on KosfarnbICbl KaMTamachI3 eTingi.

Ocesn bezanuHa,

KAK

BEE3OINACHbIE

n KOM®OOPTABEIJIbHBLIE
[MEPEBO3KI

— 3TO TOO «TTK»

€T0, 3TO nopa NIeTHUX KaHukyn. A nyu-

lWMEe KaHMKYNbl y OEeTEeN Kak npaBumno

accouupylTcss C noe3gkonm wunu ny-

TewecTBnemM. Ho kak ObiTb, pebeHKy,

XMBYLLEMY B JarleKOM BaxTOBOM MO-
cenke? Begb noexaTb B narepb Tak xoyetcs!
Momoub getBope BbizBanacb TOO «Toproeo-
TpaHCMopTHas KOMMNaHuUsA», KoTopas B3dAna Ha
cebs opraHusauuio Bblega B NeTHMe nareps
oTAbixa OeTen COTpyAHWKOB, paboTallmx Ha
ypaHogobbiBatowmx npegnpuatusax AO «HAK»
Kazatomnpom». K cnoBy, nogoOHbIn onbIiT pa-
0O0Tbl ANA KOMNaHUU He ABnAeTca HoBbIM. He-
MHOIMMM paHee, OHa C yCnexoM crnpaBuiachb C
NOCTaBfIEHHOW Nepea Hewn 3agjadyen no BaxTo-
BOW NepeBo3Ke ntogen, pabotarowmx Ha npeq-
npusatnax cuctembl AO «HAK «Kaszatomnpom»
B HOxHo-KasaxctaHckon u Kbi3blnopanHcKon
obnactax. C Hayana roga W Mo HacTodliee
BpeMs Oblno nepeBe3eHo cBbiwe 32 770 Bax-
TOBbIX COTPYAHUKOB. MOXHO C yBEPEHHOCTbIO

AnepHoe obwecTBo KasaxcraHa

SAFE AND
COMFORTABLE
TRANSPORTATION
—ITIS «TTC» LLP

ummer. It is a time for summer holidays.

And the best vacations for children

are usually associated with trips or

journeys. But what about children living

in remote working settlements? They
also want to go to summer camps. «Trade and
Transport Company» LLP, volunteered to help
children and organized delivery to summer camps
of children of employees working at uranium
mining enterprises of JSC «NAC «Kazatomprompy.
By the way, such an experience is not some-
thing new for the company. A little earlier, it
successfully coped with the task of transpor-
tation of shifts of employees working at enter-
prises of JSC «NAC «Kazatomprom» in South
Kazakhstan and Kyzylorda regions. Since the
beginning of the year more than 32,770 shift
employees have been transported. We can say
with confidence that the task taken up by «TTC»
LLP will be done, which is confirmed by positive
comments of employees.
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ckasaTb, 4YTO nocTaBreHHad 3apgadya TOO
«TTK» «no nrevyy» n nogTBepXaeHUeMm ToOMy
NO3NTUBHbIE OT3bIBbl COTPYAHNKOB.

[pyroe peno, nepeBo3ka geten. K wma-
JIEHbKUM naccaxupam Tpebyetcs He-
CKONMMbKO WHOW MNOAXOA, COOTBECTBEHHO MU

TpeboBaHua OyayT Oonee Bbicokumu. lepe-
BO3Ka [JeTen ocyulecTteBasnacb ¢ cobnwoge-
HMEM caMblX CTPOrMX AN 3TOro npasunamu,
06s13aTenbHbIMU U3 KOTOPbIX SIBMANUCHL COM-
pPOBOXAEHME KONMOHHbI CNeLnann3npoBaHHbIMU
aBTOMOOUAAMUN OOPOXKHON NONULNN, KOMAHLOM
MeOuKOB W npefcraBuTenen npeanpusaTun.
Becb TpaHcnopT 6bln1 noMmeyeH ob6o03HavaLWwm-
Mu 3Hakamm - « JETW», a Bce mapLpyTbl Obinu
3apaHee corflacoBaHbl C opraHamMmu 4OPOXHOW
nonuunm n YC. NMogobHbIM 0Opasom, 3TUM ne-

ToM TOO «TTK» ocywectBuno nepeBo3ky 623
AeTen CoTpygHUKOB ypaHoZoObIBawLWMX npea-
NPUSATUIA B NeTHMWE nareps oTAabiXa.
MonoXutenbHbIM MOMEHTOM MWTOrOB MpPoO-
aenaHHon paboTbl 6bINO MonyvyeHue B agpec
KoMnaHun 6GonblIOro KonmMyectBa MNOSOXK-

WWW.NUCLEAR.KZ
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However, transportation of children is not the
same as transportation of adults. Young pas-
sengers need a different approach, so the
requirements are also higher. Transportation
of children was made in compliance with the
most stringent regulations, with obligatory
accompaniment by a convoy of specialized vehic-
les of traffic police, medical team and representa-
tives of enterprises. All transport vehicles had
indicating signs «Children» and all routes were
coordinated in advance with the traffic police and
emergency services. In such a way, this summer
«TTC» LLP transported 623 children of employees
of uranium mining companies to summer camps.

A positive result of this work was a large number
of letters of thanks received by the company.
One of such letters was sent by a grateful
father Altynbek Nurpeysov working as a GTS
operator at «Uvanas» LLP «StRU». Here is an
extract from his letter:

«Every year, when summer holidays come,
Kazatomprom organizes delivery of children of
its employees to summer camps. As any parent,
| want my children to travel safe and comfortably
to the camp and back. LLP «Trade and Transport
Company» took responsibility for transportation of
our children and performs this task at the highest
level. The company provided very comfortable
buses «Hyundai Universe 43 + 1» with up-to-date
equipment including attributes of comfort and
safety: special sign «Children», reflective signs,
bio-toilet with a sink, air conditioning, comfortable
seats, refrigerator, TV with DVD player, etc.
In addition, the buses had a special person, a
nurse and an officer of the traffic police, who
accompanied buses along the route. We want to
thank the administration of «Trade and Transport
Company» LLP which organizes such trips at a
high level and wish them every success».

| would also like to note that successful fulfill-
ment of tasks on transportation of people is
possible only in case of successful implemen-
tation of investment projects on construction and
repair of roads and railway tracks. By the end of
the third quarter of 2014 the company had shown
rather effective results in the implementation of
investments in this area for the total sum over
10 billion tenge. After road repairs, it will become
possible for inhabitants of local villages and
operating personnel of mines to move in road
transport comfortably and, what is more important,
safely.

Asel Begalina,
NSK

TenbHbIX 0T3bIBOB. O4HO U3 Takux nucem npum-
cnan 6narogapHbin pogutens Hypnencos An-
TbiHGek, paboTatowmnii onepatopom NMC uexa
YBAHAC TOO «CtPY». BoT, 4yTO OH nuweT B
CBOEM NuUcbMe:

«ExerogHo, ¢ NpuMxogoM NEeTHUX KaHWKyn,
onga neten cotpyaHukos Kasatomnpoma, opra-
HM30BbIBaeTCA Bble3[ B fleTHMe narepsa oTabl-
xa. Kak nwoboro poagutens, Hac B NepBylo o4e-
pedb MHTepecyeT 6e3onacHas M KomdopTHas
noegka pebeHka go narepa n obpatHo. TOO
«ToproBo-TpaHCNopTHasa KOMMaHuWsA» B3SAB Ha
cebsi OTBETCTBEHHOCTb 3a NepeBO3KYy Haluux
AeTen, BbIMNOMHUMNO 3Ty 3ajadvy Ha BbICWEM
ypoBHe. CO CTOpOHbI KoMnaHuu Obin npego-
CTaBreH BbICOKOKOM@opTabenbHbin aBTobyc
Mapkn «Hyundai Universe 43+1», o6bopygoBaH-
HblA MO NocrnegHeMy CNoOBY TEXHWKW, BKKYa-
owum atpmbyTbl kKomdopTta M 6es3onacHocTu:
cneuynanbHble obo3HadvyeHuns «JETW»; ceeTo-
oTpaxatwlime 3Hakn; buotyanet ¢ pakoOBUHOMN;
KoHguunoHep; KoMmdopTabernbHble CUAEHbLS;
xonoguneHuk; tenesusop ¢ DVD npourpbiBa-
Tenem u 1.4. NMNoMumo atoro, 6bin BblAeneH py-
KoBoguTenb rpynnel, MeauuMHCKasa cecTtpa, a
TakxXe COTPYAHMK OpraHOB JOPOXHOW nonuuum
Ana obecnevyeHUs CONPOBOXAEHWUS Ha Npo-
TSXXEeHUN Bcero nyTu criegoBaHus. Mbl O4YeHb
onarogapHbel PykoBogctey TOO «Toproso-
TpaHCNOPTHasA KOMMaHusA», KOTOpoe C OTBeT-
CTBEHHOCTbIO OCYLLECTBNSAET Takne nepeBo3Kkn
N UCKPEHHEe Xenaem UM TBOPYECKUX YCNEXOBY.

XoTenocb 6bl Takke OTMETUTb, YTO ycnewl-
HOe BbINOMIHEHME MNOCTaBliEHHbIX 3ajad, CBS-
3aHHbIX C NepeBO3KON naen, B NepBylo o4ve-
pedb COMNPSXXEHO C YCNELWHbIM BbINOMHEHMEM
WHBECTULUMOHHbIX NPOEKTOB MO CTPOUTENbCTBY
N KanutanbHOMY PeMOHTY aBTOMOOMNbHbIX
OOpPOr U XenesHogopoOXHbIX nyten. Ha mo-
MEeHT 3aBeplleHnda TpeTbero keaptana 2014
roga KomnaHunsa nokasana gocTaTtovyHO adppek-
TUBHble pe3ynbTaTbl MO OCBOEHWUK WHBECTU-
UM B aTon obnactm Ha obwyr cymmy Gonee
10 mnpa.teHre. ABTOMOOUIIbHLIE AOpPOrM no-
cre npoBeAeHns OOPOXHO-PEMOHTHbIX pabor,
obecneynBaldT BO3MOXHOCTb Xutenam 6nus-
nexaunwmnx HacereHHbIX NYHKTOB U paboyemy
nepcoHany pyaHuWKOB nepeaBuraTbCs Ha aB-
TOMOOUNBHOM TpaHcnopTe B PUTMUYHOM, a
rmaBHoe 6e30NacHOM OBWXEHUN.

Acenb bezanuHa,
SA0OK

AnepHoe obwecTBo KasaxcraHa

XPOHUKA
CHRONICLE

29 KbIpKyMneK
«Astana Solar» moaynbaepi nanaanaHbiFaH
anfalwkKbl KyH 3J1IeKTp cCTaHcachbl

IV Kacnuin CammuTiHiH asicbiHga AcTpaxaH obnbicbiHAA, KyaTbl
250 kBT KypavTblH «HapvmaHOBCKasi» KyH SreKTp CTaHUMSICbIH
icke Kkocy pacimi eTTi. OcbiHay xyiie KyaTbl 240 BT xeTeTiH 1 060 kyH
MoaynbAepiHeH Typaabl. AiTakeTenik, Oynapabl «KasatomeHaipicy
¥AK» AK-Ha kapacTbl «Astana Solar» XKLWC eHgjpreH. B.CoseTc-
KWRaiH anTyblHWA, OyN Ka3aKCTaHAbIK XXoHe pecennik OU3HeCTiH,
KaTa KannblHa KeneTiH SHepreTuka canacbliHOoarbl asFallKbl
apinTecTik apakaTbiHachl. «Kazakctanaa xacarnfaH (poToanekTprik
moaynbaep Pecenperi kanta KannbiHa KeneTiH 3HepretTuka
Gargapnamachl 6oMbIHLLIA, KyH SIEKTP CTaHUMANAapbIH canyaa Kex,
KongaHbicka ne 6onaabl gen ymitteHemis. byn pette «KyH aHep-
rMsckl» KoMnanusceiMeH MeH Gipniecin KP sxaHe P®-TbiH, kelibip
3aHaapbIH OpTakK icke canikecTeHaipy, atan antkaHaa KegeH Oparbl
engepiHae »acanraH (poToanekTprik Mogynbaepai opTak Tananka
caw Kby MakcaTblHAa 9peKkeT eTyaemi3» aeai on.

«KazamomeHdipic» YAK

29 ceHTAbOpsA
MepBas conHe4Hasi ANEKTPOCTaHLMN
c moaynamum «Astana Solar»

B pamkax meponpusTtuii IV Kacniniickoro CammumTa, coctosnach
LilepeMOHMS NMycka nepBon B ACTpaxaHCKoW obract COrHeYHow
anekTpocTaHumm «HapumaHoBckas» Ha 250 kBT. [eHepupytowas
cuctema CIC coctont 13 1060 COnMHEYHbIX MOAYNEN NUKOBON
MoLHOCTbIO 0 240 BT, nponssoactea TOO «Astana Solary, Bxo-
aswen B rpynny AO «HAK «Kasatomnpom». Ha uepemonum 3a-
nycka reH.ampektop TOO «Astana Solar» B.Cosetckuii nogyep-
KHYr: «3TO NepBbI pearnbHbIi Lar MHTErpaLmmn Ka3axcTaHCKoro
1 poccuiickoro 6ruaHeca B 0bnactu BO30GHOBMAEMON 3HEPrETUKA
B paMKax eduMHOro 3KOHOMWMYECKOro mpocTpaHcTBa. Hapeemcs,
YTO (hOTOANEKTPUYECKME MOAYNW, Mpon3segeHHble B PK, nonyyar
LUIMPOKOE NMPUMEHEHWNE NPU CTPOUTENBCTBE COMHEYHBIX 3TEKTPO-
CTaHLyI No NporpamMme pasBuTUS BO30GHOBMNSEMON SHEPTETUKN B
P®. [insa atoro coBmecTHO ¢ K «QHeprunst ConHua» Hamu HadaTbl
paboTbl MO YHWU(MKaUmMM 3akoHogaTenbHon 6asbl PK n PO ¢ ue-
NbIO YCTPaHEHNS TEXHUYECKMX OapbepoB B YacTW YCTAHOBMEHHbIX
TpeboBaHWI Mo nokanuaaummn MOTOANEKTPUYECKNX MOAYNEN, NPO-
M3BEAEHHbIX B CTpaHax-y4acTH1LUax TamoxeHHoro Coro3ay.

HAK «Kazamomnpom»

29 september
First solar power station with Astana Solar panels
Launching ceremony of the first solar power station «Narima-
novskaya» with total capacity of 250 kW in Astrakhan region under
the IV Caspian Summit was held. SPS generating system consists
of 1 060 solar modules with maximum output up to 240 Wt produced
by Astana Solar, that is involved to «NAC «Kazatomprom» JSC. «lt
is the first step of RK and Russian business integration in the area
of renewable energy within the framework of common economic
zone. We do hope that photovoltaic modules produced in RK
will be widely used in the construction of solar power stations as
provided by the development program of renewable energy of
the Russian Federation. To do it, we jointly with GoC «Energiya
Solntsa» have made efforts on unification of the legislative basis
of RK and Russia, so to eliminate any technical barriers as for the
existing requirements for the localization of photovoltaic modules
produced in the countries — members of the Customs Uniony, -
emphasized Director General of «Astana Solar» LLP V.Sovetskiy.
NAC «Kazatomprom»
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AHbIKTAMA

KoHoBanoe Buranun ®epoposuy  (1932-
2013) — keHecCTik MmemnekeTTik kanpatkep. KCPO
©OHEpPKaCIN XaHe aToMAblK SHepreTuka MWHUCTPI
(1989-1991). NenwH, EHGek Kpisbin Ty, KasaH
peBonouusicbl, «Kypmet Genrici» opaeHAOepiHiH
nerepi, ¥nol [NeTp atbiHaarbl, coHaan —aKk KCPO
MEeMINEeKeTTIK CbINNbIfbIHbIH - naypeatbl (1970,
1976 x.)

XAWUNbI ECTENIK

«YM3» AK - pa KCPO MemnekeTTik CbiMnbifbiHbIH NaypeaTbl, KCPO eHepkacin

KoHe aTomAablK 3HepreTuka MWHUCTPI

Butanun KoHoBanoBKa apHanfaH

€CKepTKill TaKTaHbIH awbiny canTtaHaTtbl oTTi. Byn ic — wapa Yn6i metannyprusa
3aybITbIHbIH 65 XbINAbIFbl KAPCaHblHa COUKEC Kengai.

antaHaTka «YM3» AK 6ackpma Teparachl
KOpun LaxeBopocTtoB, 3aybiT 6GacLubl-
napbl, XyMmbICWbIflap MeH apgareprnep
KaTbICThI.
Butanun KoHoBanosTblH 20 Xblfi-
Oblk eHoek eTini YNbi metannyprusanbik 3aybiTbiHAA
oTTi. Atanmbiw mekemege on 1956 xbinbl Opan
NONMUTEXHUKANbIK  WHCTUTYTbIH ToMaMAaraHHaH
KeniH Xymblc icTem ©OactaraH egdi. byn xepge
Butanuin degoposuy gybnep - webepgeH TaH-
Tangbl JkKoHe HMOoOWWNi eHiM LWbiFapaTbiH  LEeX
OacTbifblHa Aenidri xongaH eTTi. YM3 — Aa OHbIH
OaclwbinbIifFbIMEH MeTanngbl TaHTarn, aca eTKi3ril
MaTtepuangapablH MOCTKEHECTIK KeHicTikteri Gip-
AeH — Bip eHaipici »xonfa kKomnblniFaH 6onaTbiH. Buta-
nun KoHoBarnoBKka apHanfaH ecKkepTKill TaKTaHbIH,
TaHTangaH xkacanybl Ke3gencok emec.

CantaHattel  «YM3» AK 6ackapma Teparachl
KOpun WaxsopocTtoB awTkl. Butanun KoHoBanos
»Xannbl ce3 KosfaraHaa, OHblH ©aca anTKaHbl, on
kan xepge eHbek etce ge: Ynbi dnekTpocTtanb
KanacblHOafbl MallMHA >Xacay 3aybiTbl Ma, Xay-
anTbl MEMSEKETTIK OpblHOAp Ma — Oapnblk Xep-
e OHbIH >XOfapbl HaTWXernepre Komn >eTkize Oin-
rexpiri.

— Butanun ®egoposunyTiH 6aclubIIbIFBIMEH Me-
Tanngbl TaHTan, aca eTkKisriw maTepuangapablH
NMOCTKEHECTIK KeHicTikteri GipaeH — OGip eHaipici
XOnfa KoWblnFaH ©onaTtbiH.  OnekTpocTanbaarbl
MallunHa Xacay 3aybITbiHOA Xbinybenriw
KypbInFbliapab! WbiFapyablH aBTOMaTTaH4bIPbIFaH
afbIMObl XKyWecCi eHrisinreH egi. AToMAblK 3Hep-
reTMka >aHe OHepKacin MWHWUCTPRIriH GackapfaH
Xbingapbl On TyTbiHyWbINapably,  6apnbik Tan-
CbIpbICTapblH OpblHAAyFa, aTtoOMAblK KaCiNopblH

canacblH cakTan kanyfa 6ap kyw — KirepiH
Xymcagbl. On kiciHiH, 6acTamackimeH YKB3 kopno-
paumscbl KypbinFaH 6onatbiH. Butanuin ®epopo-
BWUY TYIFacblHblH epeKLle TyCTapbl — 63 canacbiHa,
opTak icke ©OepinreHgiri, MemnekeTTiKk KanpaTkep
peTiHaeri kemeHrepniri. bi3giH 3aybiTTa OCbIH-
nan 6inikTi 6acwblHbIH GonFaHabIFbl 6apnbIFbIMbI3
YLWIiH MaKTaHbIW, - Aen askragbl cesiH Opun Wax-
BOPOCTOB.

Butanuin KoHoBanosTelH, YM3 gamybiHa KoCkaH
30p YIIeci Xawurbl OCbl 3aYbITTbIH, KApT KbI3MeTKepi,
KCPO MwuHUCTpnep KeHecCi CblinblfbIHbIH, Naype-
atbl, EHOek Kpisbin Ty opgeHiHiH kaBanepi, YM3
eHberi CiHreH KpbiameTkep, ©OckeMeH KanacblHbIH
KypMeTTi azamatbl AnbbepT NodmaH 6einan geai:--
— Bwurtanun ®epgopoBud  gapbiHObI  UHXEHEP,
ynbimMaacTelpywsbl, 6inikti  6acwel. CoHAbIKTaH
0a, OHblH 3aybiTTafbl TaHTan eHAIPICIH >XonfFa
KOK >KYMbICbIH Gackapybl 3aHgbl ga. Con kesge
on oTbi3fa Aa TonMaraH. byn - kyw — xirepgi 6a-
PbIHLWA TOFLICTLIPY Ke3eHi efi. AngbiHa KOoWbIFaH
MiHOETTEepAi on Tamalwla opblHAanm 6ingi.

Butanun KoHoBanoB awunel ecTtenikrepimeH
XVHarnfaH KaybIMHbIH apacbiHaH YM3 apaarepnepi
ne Genicti. Kenwiniri oHbl Giperen kyw — xirepni
agam peTiHOe ecTe cakTanTbl. Agampapra gereH
ceHimi ge epekwe 6onbinTel. Butanun ®egoposny
TepeH 6inimai, Xofapbl apyanumsnbl 6onFaHMeH
Koca, easrenepai ceHgipyderi faxan kacuetTte-
piMeH Oe epeklweneHreH ekeH. ©aepiHiH 6acLwbl-
Cbl MEH opinTecTepiHiH, agan, napacaTTbl, KUbIH —
KbICTay Ke3ge apOanblM KeMEKKe KeneTiH enresek
agam OonfaHAabIFbIH aNTThbl.

CanTaHaTTbl pacCiM ecKepTKill TakTa angbliHa ryn
KOIOMEH asikTanmabl.

«YM3» AK
6acnaces Kbizmemi

B NAMATb
O BbIJAKOLWEMCH
YEJTOBEKE

IN COMMEMORATION
OF OUTSTANDING
PERSON

B AO «YM3» cocmosniocb mopxxecmeeHHoe
omKpbimue memopuarnbHol Oocku naypeamy [o-
cydapcmeeHHbIx npemuti CCCP, MmuHucmpy amom-
HoU 3Hepeemuku U rnpomsiwneHHocmu CCCP
Bumarnuto KoHoeasnosy. Ocobyto 3Ha4uMocmb Co-
6b/imuro npudaem mo, Ymo MeponpusmMuUe rPOWsIo
8 npeddseepuu 65-nemHezo robunes YibbuHCKO20
Memarypau4yecko2o 3agoda.

B uepemoHun npuHanu yyactue [lpeacepartens
MpaeneHna AO «YM3» FOpun LLlaxsopocToB, pyKo-

AnepHoe obwecTBo KazaxctaHa

«Ulba Metallurgical Plant» JSC has inaugurated
the memorial plaque devoted to Vitaliy Konovalov,
the USSR Laureate of State Prize, the Minister
of Atomic Energy and Industry of the USSR. The
event took place on the eve of the 65" anniversary
of the «Ulba Metallurgical Plant» that attached
much significance to it.

The ceremony was attended by Yuri Shakhvo-
rostov, Chairman of the Board «UMP» JSC,
managers, workers and veterans of the plant.
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BOAUTENM 3aBoAa, ero paboTHUKM U BETEPaHLI.
Moutn 20 net TpygoBon Guorpacun Butanusa
depoposuya KoHoBanoBa Obiniv NOCBALLEHbI YIb-
OMHCKOMY MeTannyprumyeckom, rge OH HayuHan
paboTatb Nocrne OoKoH4YaHMs YpanbCKoro nonmrex-
Hu4eckoro nHctutyta B 1956 rogy. 3gecb Butanum
depopoBuy npoulen nyTb OT MacTepa-gyonepa
[O  HayanbHVKa Mg LT
uexa no BvaI'IyCKy AMHE HHY
TaHTanoBoun 7]
HMobueson Mpo-
aykumn. Ha YM3
nog ero pyko-
BOACTBOM Obinn
co3faHbl efuHCT- |
BEHHble Ha MNOCT-
COBETCKOM MpPOCT-
paHCTBE Mpon3-
BOACTBA MeTarn- |
JIM4ecKoro TaHTa- |
na un cBepxnpo- |
BOOALLMX  MaTe-
puanos. [Noatomy
Hecny4yamHo Me- &,

T (e
mMopuanbHas [Jo- _._'-_’f‘-‘;:"’ ‘ k1
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Vitaliy Konovalov dedicated almost 20 years
of his working life to Ulba Metallurgical Plant
where he started to work after the end of the Ural
Polytechnic Institute in 1956. Vitaliy Fedorovich
has risen from stand-by operator to the Section
Chief of tantalum and niobium production.
Under his leadership the UMP has created
tantalum  metal
and supercon-
ducting materials
unique in the
former Soviet
Union. It is no
coincidence that
the memorial
plaque devoted
to Vitaliy Kono-
valov was placed
in one of the
buildings of tan-
talum production.

The comme-
moration cere-
mony was ope-
ned by  Yuri

cka namMaTv Bu- s Eiri. R RIITYY Shakhvorostov,
Tanuo  KoHoBa- the Chairman of
noBy pasMeLleHa CMNPABKA the Board of

Ha OQHOM M3 KOp-
nycoBTaHTasN0BO-
ro Npom3BoACTBRA.

OTkpbIn uepe-
moHunto [pence-
patenob [lpaene-
Hua AO «YM3»
KOpun Laxeopo-
ctoB. Pacckasbl-
Bag o0 Bwutanum
KoHoBanose, oH
NOAYEPKHYM, 4TO
roe Obl TOT HuU
Tpyauncsa: Oyaob
TO  YnbbuHckuin
MeTannyprmye-
cknn 3asop, Ye-
MEeUKUn MexaHm-
Yyeckun 3aBog B
ropoge Mmasose (PP) nnn MawmnHOCTPOUTENBHbIN
3aBog B Anektpoctann (P®P), Ha OTBETCTBEHHbIX
rocyqapCTBEHHbIX MOCTax — Besde OH gobusancs
BbICOYaNLLNX PE3YrLTaToB.

— lNopg, pykoBogcTeoM Butanua ®egopoBmya Ha
YM3 6binn co3gaHbl egnHcTBeHHble B CCCP npo-
N3BOLCTBA METaNIM4YECKOro TaHTana u CBEPXMpPOo-
BoAdALWMX maTtepunanos. Ha MawmnHocTpontTensHOM

Award Peter the Great.

KoHoBanos Butanun ®egoposuy (1932-2013) — coBeT-
CKNI rocygapCTBEHHbIN aeaTtenb. [NepBbli MUHUCTP aTOM-
HOW 9HepreTnkn n npombiwneHHoctn CCCP (1989-1991).
KaBanep opgeHoB JleHnHa, Tpyaosoro KpacHoro 3Hame-
Hu, OkTabpbckon peBontounn, «3Hak lNMoyeta», naypeaT ked in senior
rocygapctBeHHon npemun CCCP (1970, 1976 r.), naype-
at npemun nmenun MNetpa Benunkoro. posts,

FOR REFERENCE

Vitaliy Fedorovich Konovalov (1932-2013) is Soviet
statesman. He is the First Minister of Atomic Energy and
Industry of the USSR (1989-1991). Mr. Konovalov is a
Holder of the Order of Lenin, the Red Banner of Labor,
the October Revolution, «Mark of Honor»; Laureate of the
State Prize of the USSR (1970, 1976) and Laureate of the

«UMP» JSC. Tal-
king about Vitaly
Konovaloy, he
stressed that
wherever he wor-

government
whether
it Ulba Mettalur-
gical Plant, Che-
petsky  Mecha-
nical Plant in Gla-
zov (Russia) or
Machine-buil-
ding Plant in
Elektrostal (RF),
he achieved the
highest  results
everywhere.

— Under the leadership of Vitaliy Fedorovich
the UMP has created tantalum metal and
superconducting  materials unique in the
former Soviet Union. Machine-building Plant
in Elektrostal introduced automated produc-
tion lines to manufacture fuel assemblies.
Heading the Department of Atomic Energy
and Industry he did his best to keep the nuclear

3aBofde B JrnekTpoctanu 6bino BHeEOPEHO Mpoun3s-
BOACTBO aBTOMaTU3NPOBAHHbIX MOTOYHbIX JIMHWIA MO
co34aHuio TennoBbigensoLwmx coopok. Bosrnaenss
MWHMUCTEPCTBO aTOMHOWN 3HEPrETUKM N NMPOMBbILLISIEH-
HOCTW, OH Jenan Bce BO3MOXHOE, YTOObI COXpaHUTb
NPeanpusaTUa aTtoOMHOM OTpaciu, BbINOMHUTL Bce
3akasbl notpebutenen. Mo ero nHnumnatmee B Poc-
cun Obina cosgaHa kopropauua TBOJ1. Butanus
depopoBuya oTnMyanu 6eckoHevHas npegaHHOCTb
oTpacnu, obwemy geny, MyapoCTb rocygapCTBEH-
Horo gestens. M mbl BCe MOXEM ropantbCsl TEM,
4YTO OH paboTan Ha HalweMm 3aBofde, — 3aBEepLUNST
BbicTynneHune KOpui LLlaxsopocTos.

Ocobbii Bknag Butanus
KoHoBanoBa B pasButne
YM3 oTmeTtun crapenumnn
paboTHnk YM3, naypeat
npemmn CoBeta MuHu-
ctpoB CCCP, kaBanep op-
neHos Tpygosoro KpacHoro
3HameHun, «3Hak [NoyeTay,
3acny>XeHHbIn  pabOoTHUK
YM3, TloveTHbIn rpax-
JaHvH  ropoga Yctb-Ka-
mMeHoropcka Anbbept od-
MaH:

— OH ObIn TanaHTNK-
BbIM UHXEHEPOM, pPYKO-
BOOAUTENEM W OpraHusa- |
TopoM. [loaTomy BRosiHe
3aKOHOMEPHO, YTO MUMEHHO
Butanun degopoBuny BO3-
rmaeun paboTy no cosga-
HUIO COBPEMEHHOIO TaH-
TanoBoro NpOM3BOACTBA
Ha Hawem 3aBoge. A Begb Torga emy He 6bino
ewe 1 30 net!. 310 GbIN Nepmnog YpesBblHaANHOIO
HanpsbkeHnsa cuin. Ho noctaBneHHas nepen HUM
BaXKHeMLaa rocygapCTBeEHHas 3agjaya Obina Bbl-
nonHeHa bnecTsLle.

CBoumu BocrnomMunHaHmammn o Butanum KoHoa-
fioBe MOAENUNUCbL NPUCYTCTBYIOLUME HA Meponpu-
ATMM BeTepaHbl YM3. MHOrMM M3 HMX OH 3anom-
HUMCS YHUKaNbHOW BHYTPEHHEW CUOM U BEepon B
nogen. Butanun ®egoposud obnagan rnyookummn
3HaHMAMU, Obin LWUMPOKO 3pyANpPOBaH U MMen yau-
BUTENbHbIN gap yoexaeHus. PacckasbiBasi 0 CBOEM
ObIBLLEM pYKOBOAMTENE W KOMfere, OHWM OT3blBa-
NINCb O HEM KaK O He3aypsigHOM 4YerioBeKke, YecT-
HOM, NOPSAOYHOM, FOTOBOM BCErga NOMOYb B TPyA-
HYH MUHYTY.

3aBepLumnnach LepeMOHMs BO3NIOXEHNEM LIBETOB
K MemMopuanbHOW JockKe.

lMpecc-cnyx6a
AO «YM3»

AnepHoe obwecTBo KasaxcraHa

companies and fulfill all customers’ orders.
Russian Corporation TVEL was founded on his
initiative. Vitaliy Fedorovich featured endless
devotion to the industry, common cause and
wisdom of a statesman. And we can all be
proud that he worked at our Plant, - concluded his
speech Yuri Shakhvorostov.

Albert Goffman, honored worker of the UMP, the
Council of USSR Ministers Award Winner, Companion
of the Order of the Red Banner and Badge of
Honor, and Honorary Citizen of Ust-Kamenogorsk,
emphasized Vitaliy Konovalov’s particular contribution

in the development of the Plant:
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— He was atalented engineer, leader and
organizer. It is therefore quite natural that Vitaliy
Fedorovich spearheaded the creation of the modern
tantalum production in our plant. At that time he
was not 30 years old yet! It was a period of extreme
stress forces. But the most important state task had
been put to him was performed brilliantly.

UMP veterans presented there have also shared
theirmemories about Vitaliy Konovalov. Many of them
remembered his unique inner strength and faith in
people. Vitaliy Fedorovich owned deep knowledge,
was widely eggheaded and had a wonderful gift
of persuasion. Having talked about their former
Superiors and Colleague, everybody spoke of him
as a superior man, honest, decent, the person, who
was always ready to help in difficult times.

Floral tribute at the memorial plaque closed
commemoration ceremony.

Press-Service
«UMP» JSC
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YPAH ©HOIPETIH KoCINOPbIHOAPOA PAOOH MEH
TOPOHbl ABTOMATTbI BAKbIJTIAY XXYUECI

XaneHoB O.C., bBanta6aeB A.X.
«XKorapbl TexHonorusinap MHCTUTyThi» XKLIC, Anmartsl, KasakctaH

KIPICTIE

paHabl XXep acTbl YHFbIManapblH CinTiney aficiMeH eHAIpeTiH KacinopblHAapAa XoHe KeHAi kanta
eHey 3aybITTapblHAa KopLllaraH OpTaHbl pagnoaKTUBTI NlacTanTblH Heri3ri 3aTTap — KypamblHaa
ypaH XoHe OHbIH biablpay eHimaepi 6ap pagoH xaHe waH Tepisaec Genwektep 6onbin Tabbina-
Obl. YpaHHbIH, pagoHHaH 6acka 6apnblk biablpay eHiMaepi — y-cayre LblFapyMeH KaTtap o-)KaHe
[-coeyne wbifapaTbiH KaTTbl 3aTTap.

PagoH — keH kypambiHga 6ap pagnoaktusTi ayblp acbin ras. On wuiccis, 4oMCi3, TYCCi3 XaHe menaip.
PafoHHbIH 6apnbik n30TONTapbl PagMoaKTUBTI XXaHE Xbingam biablpaniabl: eH TypakTbl M30Ton 222Rn xap-
TbiNan bigbipay nepuodbl — 3,8 Taynik, TypakTbinblk 60MbIHWA ekiHWwi 2°Rn (TopoH) — 55 ¢. KypambiHaa
ypaH 6ap XblHbICTapAaH (eHiMAik epiTiHAi) KaCiNOpbIHHBIH TEXHONOMUANBIK LiexTap atMocdepacbiHa pa-
AOH yaavibl Tycin oTblpabl, ypaH Lwana ToTbiFbl-TOThIFbl: 228U saponapbiHbiH 6eniHyi kesiHae — 222Rn, 22Th
snponapbl 6eniHyi kesiHae — 22°Rn nanga 6onaabi.

Tabwurn ypaHabl eHOIpY XXoHe KanTa eHaey KeneMaepiH eCcKepcek, paguaumsnblk Kayinci3gikTi XKeTingipy
KakeTTiri ankplH. OcbiFaH 6arnaHbICTbl MaHbI34bl Macenenepain bipi — nacTaHy anMakTapsbl, 3UsiH rasgap-
Aap Kkenemi, onapabiH KOHLEHTPaUMUSAChIHbIH 6CYy ANHAMMUKACHI XXalSibl HEMeCe YpaH eHAipy KaCinopbIHbIHbIH,
kaHOan ga Gip TEXHONOrMAmMbIK yYackeciHae KkanablkTapabl a3anTy Xannbl ankbiH ManiMeTTep 6epeTiH pa-
AOH pagunaumsnbiK-3KONornsasbiKk MOHUTOPWHTIH XXyWeni Typae Xypridy 6onbin Tabbiniaasbl.

TAFAABIHOANYbI

XKyihe OBeKTiHIH, pagunaumsnbIk KyWiH cyunatTanTbiH NapaMeTpriep XXalrbl XoHe KarnbIMTbl PEXUMOE XoHe
anatTap KesiHae KbI3MeTKepriepre TYCETIH A403a MerLepi Xanrbl ManIMETTI any, eHaey, TipKey XXoHe YCbIHyFa
apHarraH.

XKyneHiH XyMbIC icTeyi Kbl3aMeTKepriepdiH, XanblKTblH aca cayrerieHyiH XoHe KopllaFaH opTaHblH
pyKcaT eTifnreH AeHrernaeH Xofapbl nacTaHyblH 6onabipMay MakcatbiHAa 6akblaHaTbiH NapaMeTprepain
KanbiNTbl MOHAEPAEH aybITKYbIH Xbingam Tabyabl KaMTaMachi3 eTeqi.

MOCEIJEJNEP

Pagvaumaneik 6akbinayablH Herisri Maceneci agaMm af3acbliHa paguvauusiHbie 3USHAblI 8CEpiH angblH-
any 6onbin Tabbinagbl. AfFHW, cCaHUTapbIK-TMIMEHanbIK epexenep MeH HopManapabl XeHe pagnaunsnblk
Kayincisgik epexenepi MeH HopmarnapblH MyNTIKCI3 (pernaMmeHTTENEeTiH) opbiHAAY.

PagoHabl ypaH eHaipy KaCinopbIHbIHbIH 9p6ip TEXHONOrMANbIK y4ackeciHae aBToMaTTbl 6akbinay Xymneci
Keneci macenepai wewuyre MyMKiHAIK 6epegai:

* TeMneparypa, binFanabiblK XXeHe KbiCbiM ManimeTTepiMeH Bipre pagoH-222 xaHe pagoH-220 (TOpoH)

ayafafbl 3KBMBaneHTTi Tene-TeH kenemaik 6encenginirin (3TKB) on-line pexvumae enwey;

* KBCINOPbIHHBIH, OHAIPICTIK XXoHe Gacka Aa 6enmenepiHae pagoHAbl aHblK ecenke any eHe Gakblinay;

* aKnapar XXuHay opTarnbifbiHa OepeKTepai xenici3 xidepy;

* aKknapart KynuanbinbiFbl, 6actankel AepekTepai e3repTyaeH Kopray (ecenTik aepektepdi 6ypmanay
MYMKIHAIrH >X0t0, AepeKTepai aypbicTay cebenTtepiH TYCiHIKTI 6enHeney, xxeke xasbanapabl Xyprisy);

* PaoH KOHLEHTPaUUACBIHbIH, LWEKTIK MyMKIH MOHAEPAEH acbkIn KETYi Xannbl yakbiTbinbl xabapnay, one-
paTop akpaHbiHAa 6apnblk 6akbinaHaTblH OOBLEKTINEPAIH XKan-KyniH KepceTy, enweynepai apxusTey,
ecenTepai )kacay MakcaTblHAa enwey Kypangapbl Xannsl ManiMeTTi cakray;

* XyMbIC BenvenepiHae pagnoakTuBTi rasgap, 3usHAbl 3aTTap XeHe onapAblH, KocnanapbiHbIH Tapany-
biH GapblHLWa a3anTy GonblHWA CaNKeC Wwapanapabl YakbITbisbl XYpPriay;

* KOCIMOPbIH KbI3METKEPNEPIHIH XXYMbICbl YLWiH OnapAbl biHFAMbl XX8He Kayinci3 eHbek wapTTapbiMeH
KaMmTamachbi3 eTy;

* «pagvaumaAnbIK KayinciagikTi kamTamachl3 eTyre KovblnaTblH CAaHUTapbIK-aNMaeMMoNornanblK Tanan-
Tap», «Pagnaunaneik KayinTi oObekTinepre KonbiNaTbliH CaHUTaPbIK-3MMAEMUONONMANbIK Tanantap»

caHuUTapnbIK epexenepiHiH XeHe rurueHanblk HopmanapablH XeHe Gacka Aa HOpMaTUBTIK Kykat-
TapablH TananTapbiHbiH OpblHAAMNYbIH KAMTaMachI3 eTy.

¥AbIMOACTbIPY XXOHE BAKbIJIAY SICTEPI

PagoH MOHWUTOPWHIIH aBTOMaTTaHAbIpy OOMbIHLIA XyMbICTapAbl OpblHAAY YLWiH PagOHHbIH biabipay
eHiMAEepiH enwieyre apHarnfaH Xofapbl A9N4IKTI )XaHe 3aMaHayn acnantap KaxerT.

bi3giH xarganga SARAD NepmaHus koMnaHUACBIHBIH acnantapbl TaH4anabl.

Xofapbl gengikTi enweynepai Xypridy YwWwiH enweyiw mMemMOpaHacbliHblH, KyblCTapblH Ha3ik Ta3anay
GunsTpnepi ganbiHganasl. PunsTp ayaHbliH UNeTp apkbinbl TYPakTbl afbliHbIH KAMTamMachl3 eTeTiH aBTo-
MaTTbl 6ackapbinaTblH POTOPIbLIK HAcOCNeH Gipre KonaaHbinaabl. XKapamcbl3 Hemece Tecik unbTpai Tes3
apaja aHblKTay MakcaTbliHAa TeTiK (punbTpre TyceTiH TypakKTbl aya KbICbIMbIH enwengi.

Hetektop peTiHae ayaaHbl 400 MM?, apblKTaH KOpFanfaH cesiMTan anvMarbl 6ap KpeMHU OeTeKkTop
navaanadbinagbl. PunsTp MemMbpaHachiHbIH XKyKa KybICTapblHbIH KEMEriMeH pafoH biablpay eHiMaepiH
Geny ywiH TMiMAi cnekTpanbAbl ankbiHAbINbIKKA KON XeTKidyre 6onaabi.

AHanua ysaikcis xyprisineai, aFHN biablpay eHiMAEpiH aHbIKTay XeHe XUHanfaH biablpay eHiMAepiHiH
Gencenginirin aHblikTay 6ip Mesringe xyprisineqi. On pagoHHbIH 3KBUBANEHTTI Tene-TeH Kenemaik
GencenainiriH, pagoH XXaHe TOPOHHbIH, 8p6ip biablpay eHiMi YLiH anbga-6enwekTep KOHLEHTPaAUUACHIHbIH,
noTeHumManabl 3HEPrusiCbiH KepceTeai.

TopoH (Po-212 bigbipay eHiMi) >xapTbinan bigbipay nepuoapiHbiH, Y3aKTbifbiHa 6annaHbICTbl (UNsTp TOPOH
biablpay eHiMAEPIiHIH, KOHLEHTPaLMSACHIH aHbIKTay YLUIH nanganaHbinManpl. blHFannel yakslT ankbIHAbIbIFbIHA
XKETY YLUiH (MbIcarnbl, XapTbl caraT canblH e3repic) Po-212 biabipay bingaMmabifbl AnddepeHumangaHanb!.

Hepextepai xibepy >xoHe acnantapabl 6ackapy ZigBee-agantepnepi cekingi »enicia 6amnaHbiC xeninepi
apKbinbl Xy3ere acbipbinagbl. ZigBee-agantepnepi aHeprusHbl a3 Merepae TyThiHa OTbIPbIM, XKEMiHiH, Tek
KapanambiM TOMONorMsanapbliH («HYKTE-HYKTE», «afally» XoHe «Kyrabl3») faHa eMec, COHbIMEH kaTap e3giriHeH
YbIMAACTbIPbINATbIH XXaHEe KannblHa keneTiH, xabapnapabl kKanTagaH TapataTbiH xeHe OaraapnanTbiH YALUbIKTbI
Mesh TononorusicelH ga kongan anagpl. byn ZigBee TexHONorMACkIHbIK, Heri3ri epekwweniri 6onbin Tabbinagp!.

AcnanTapabl TeXHonorusanblk 6envenepae (copbumnanblik kaHanaap, TPaHCNoOPTTbIK Opay KOHTENHepnepi)
pafdoH TyCiyiHiH MyMKiH ke3aepiHeH KemiHae Gip MeTp KallbIKTbIKTa OpHaTy KaxeT. Acnantapgbl Xabbik He-
Mece XapTblnamn xabblk KEHICTiKkTepae (aya eTyi LeKkTenreH) opHanacTbipy pykcar etinmengi. EH konannbl
OpbIH — KbI3MeTKep OapblHLLA y3aK 6onaTbiH OpbIH.

KOPbITbIHAbI

KbiameTkepriepre Kepi acepai KaxeTTi azanTydbl kamTaMacbhl3 eTeTiH, AanbiHaanfaH 6akblnay Xyneciu
ypaH KeH eHfipy, kanTa eHaey KacinopblHAAPbIHbIH, 3KONOrUAMbLIK cangapnapbiH 6aranay YLiH XeHe
apTYpPNi pagnoxmMnanslk eHaipictepae narvganaHyra éonagsbi.

>Kofapbl TexHonoruanap WHCTUTYTbl pagoH MeH TOPOHAbI, onapdblH biablpay eHiMaepiH aBTomMaTTbl
Bakpblnay XyrneciH fanbliHAay YCTiHAE XXoHe OChbl XKYMEHi ypaH eHAipyLUi KacinopblHAapAa eHrisy xocnapna-
HbIN OTbIp. ABTOMAaTTaHAbIPbINFAH Xye TemnepaTtypa, bifiFangbifblK XeHe KbICbiIM ManiMeTTepiMeH Bipre
panoH-222 xaHe pafoH-220 (TOpOH) ayagafbl 3KBUBANEHTTI Tene-TeH kenemaik 6encenainirin (3TKB)
on-line pexumae enweyre; onepaTtopablH, aBToOMaTTaHAbIPbIfFAH XXYMbIC OpHbIHA Gapnblk acnanTtapaaH
aepekTtepai xenicis xibepy nporpammansik kabablFblH 6enimaey eHe eHridyre MymkiHaik 6epegai.
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ABTOMATUYHECKAHA
CNCTEMA KOHTPOIA
PAOOHA N TOPOHA HA
YPAHOOOBbLIBAKOLLNX

MPEOMPUATUNAX

XaneHoB O.C. bantabaeB A.X.
TOO «MNHCTUTYT BbICOKMX TEXHOMOTNNY,
Anmvatbl, KasaxcTtaH

BBEOEHWUE

CHOBHbIMWU WUCTOYHUKaMK pafMOaKTUBHO-
ro 3arpsi3HeHUs1 OKpyXaroLlen cpefbl Ha
npeanpusatusx NCB ypaHa n 3aBogax no
nepepabotke pyabl SBNSETCA PafoH U
nbineobpasHble YacTuubl, cogepXxaiime

ypaH 1 NpoAyKTbl ero pacnaga. 3a UCKoYeHnem

pagoHa BCe AodepHMEe NpoayKTbl ypaHa SBMSOT-

Cs TBepabIMU BeLlecTBaMu, MUCMyCKalWwmMMu o- U

B-13nyyeHve B OCHOBHOM BMECTE C y-U3MNy4YeHUeM.

PagoH - Tsxenbii GnaropodHbii pagnoakTmB-
HbIV ra3, kKoTopbl cogepxutcs B pyae. OH He ume-
€T HM 3anaxa, Hu BKyca, npo3payeH u b6ecuBeTeH.
Bce n3oTonbl pagoHa pagnoakTUBHbBI U OOBOSIbHO
ObICTPO pacnagaroTcsi: CaMbli YCTOMUYMBBIA U3OTONM
222Rn umeet nepuog nonypacnaga 3,8 cyT., BTopoW
no ycrtomumsoctn — ?2°Rn (TopoH) — 55,6 c. PagoH
MOCTOSIHHO NOCTynaeT B aTMocdepy TeXHOMornye-
CKUX LEeXOB MNpeanpusaTvs u3 ypaHocodepkalimx
nopod (MPOAYKTUBHLINA PacTBOpP), 3aKUCb — OKUCb
ypaHa: ?2Rn — npu geneHun saep 22U, a ?°Rn —
npv geneHun saep 22Th.

YuntbiBas o6bembl JOObLIUM 1 nepepaboTku npu-
pPOAHOro ypaHa, HeobXxoAMMOCTb COBEpPLUEHCTBO-
BaHUA paguaunoHHon 6esonacHoOCTM o4yeBuaHa.
B cBA3u ¢ 9TMM ogHOW U3 BaXkHbIX 3a4ay SABNSETCH
cucTeMaTudeckoe npoeefeHne paavaLMoHHO-3KO-
NOrMYecKoro MOHMUTOPUHIa pagoHa, KoTopbIn AaeT
YyeTKune npeacTaBreHnsa 0 MecTax 3arps3HeHus, Ko-
nuyecTtBe, AVHaMKKe pocTa KOHLUEHTpauuu Bpea-
HbIX ra3oB WM COKpaLleHWss OTXOO4OB B TOM WU
WHOM TEXHOIIOrM4eckoM y4vacTke ypaHogobbiBato-
Liero NpeanpuaTus.

HA3HAYEHWUA

Cucrtema npegHasHadyeHa gnsi nonyyeHuns, obpa-
0OTKN, perucTpauun n npegcraBneHnn nHdopma-
UMM O napameTpax, XapakTepusylLmx paguauu-
OHHOE COCTOsIHME 06bEKTA, 1 O A030BbIX Harpy3kax
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AUTOMATIC SYSTEM
FOR RADON
AND THORON CONTROL
AT URANIUM MINING
ENTERPRISES

0.S. Halenov, A.Zh. Baltabaev
«Institute of High Technologies» LLP,
Almaty, Kazakhstan

INTRODUCTION

he main sources of radioactive pollution
of the environment at enterprises
producing uranium by underground
well leaching (UWL) and at uranium ore
processing plants are radon and dust-
like particles containing uranium and its decay
products. Except radon, all daughter products
of uranium are solid substances emitting a- and
B-radiation mainly accompanied by y-radiation.

Radonisaheavynobleradioactive gas conta-
ined in the ore. It has no smell, no taste,
is transparent and colorless. All radon
isotopes are radioactive and decay within
a short period of time: the most stable
isotope 222Rn has half-life equal to 3.8 days,
the second stable isotope 22°Rn (thoron)
has half-life of 55.6 seconds. Radon conti-
nuously enters the atmosphere from processing
workshops of enterprises from uranium-
bearing ores (productive solution) and from
uranium protoxide - oxide: 222Rn is formed in
the fission of 238U, and ??2°Rn — in the fission of
232Th'

Taking into account the volume of mining and
processing of natural uranium, it becomes evi-
dent that it is necessary to improve radiation
safety. In this regard, one of the most important
tasks is systematic radiation-ecological moni-
toring of radon, which gives precise information
abouttheplace ofpollution,amountofemissions
and dynamics of growth of concentration of
harmful gases or reduction of waste in a parti-
cular processing area of the uranium mining
enterprise.

OBJECTIVES

The system is designed to obtain, process,
record and report information about parameters

Ha nepcoHan Npu HopMarnibHOM pPeXMME 1 aBapusX.
DYHKUMOHNPOBaAHME CUCTEMbI 0BecneymBaeT one-
paTtuBHoe OOHapyXXeHWe OTKIMOHEHWE KOHTPOMu-
pyeMblX NMapameTpoB OT HOPMUPYEMbIX 3HAYEHWN
C uenbio npepynpexaeHns nepeobnyyeHus nep-
COoHana, HacemneHust U 3arpsi3HEHUs OKpY)KatoLLen
cpeabl Bbile JONYCTUMbIX YPaBHEN.

3AO0AYU

OcHoBHOVM 3agjayen pagnaunoHHOIO KOHTPOSS
ABNsSeTca npegynpexgeHve BpegHOro Bo3Aeu-
CTBUSA paguauun Ha opraHu3Mm 4veroBeka. Vmeer-
Csl B BUAY HEYKOCHUTENbHOE (pernameHTMpyemoe)
BbINOSIHEHME CaHUTaPHO-TUMIMEHNYECKUX NpaBun 1
HOpM, a TaKke pagnaumoHHon 6e30nacHOCTH.

ABTOMAaTM3NPOBaHHAsA CUCTEMA KOHTPONS pajo-
Ha Ha KaXOoM TEeXHOMOrM4yeckoMm y4yacTke ypaHo-
AobbiBatoLLero npegnpusTUa NO3BOMUT BbIMONMHUTL
crnegywowme 3agayu:

* UI3MEPUTb SKBUBASIEHTHYIO PaBHOBECHYK O6b-
eMHyl0 akTuBHOCTb (BPOA) pagoHa-222 un pa-
OoHa-220 (TopoHa) B BO3gyxe B on-line pexu-
Me, conpoBOXaaroLmnecs aHHbIMW MoKa3aHus
Temneparypbl, BNaXXHOCTU, JaBMNeHUs;

* JOCTOBEPHbIN Y4ET U KOHTPOMb pagoHa B Npous-
BOACTBEHHbIX N UHbIX MOMELLEHMSAX NPEANnPUATUS;

» 6ecnpoBoaHy0 nepefayvy AaHHbIX Ha LeHTpa-
NIN30BaHHbIN cOOp MHGOPMaLUK;

* KOHPMAEHUMANBHOCTL MHGOPMaUMKN, a TaKke
3aWnTy OT WUCMNPaBEHUA WUCXOOHbIX OaHHbIX
(ncknoveHne BO3MOXHOCTM  dhanbcrudmkalmm
YYETHbIX AaHHbIX, OTPaXXeHWe KOPPEeKTUPOBKM
AaHHbIX C OBOBACHEHMAMM MPUYUH, BedeHue
nepcoHanbHbIX 3anucen);

* CBOEBPEMEHHO OMOBELLaTb O NPEBbILLIEHUN Mpe-
AenbHO AOMYCTUMbIX KOHLUEHTpauui pagoxa,
oTobpaxaTb COCTOSIHNE BCEX KOHTPONMpPYEeMbIX
0ObeKTOB Ha 3KpaHax oneparopa, BbIMONHAET
apxuBauuilo U3MEpeHW, a TakKe COXpaHsieT
NMHopMaLmMIO O CpeacTBax U3MepPeHUs C BO3-
MOXHOCTbIO (DOPMUPOBaAHUSA OTHETOB;

* CBOEBPEMEHHO MNPWHMMATb COOTBETCTBYHOLLME
Mepbl MO0 MUHUMU3aUUM BbIOPOCOB paguoak-
TMBHOrO ra3a 1 BpegHbIX BELLeCTB N UX coeau-
HEeHW B pabounx NoMeLLEeHNSX;

* 06ecneunTb KOMPOPTHLIE M GE30MacHbIE YCIIOBMS
Tpyda Ansa paboTtbl nepcoHana npeanpuaTus;

» 0b6ecneunTb BbIMNONHEHME TPeOOBaHUN CaHu-
TapHbIX NpaBun U rUrMeHnvyeckux Hopm «Ca-
HUTapHo-anuaemuonormyeckne TpeboBaHnsa K
obecnevyeHnto pagmaLmMoHHOM 6e3onacHOCTUY,
«CanutapHo-anngemuonormyeckme TpeboBa-
HUS K pagvauMOHHO-ONAcHbIM OObekTam» U
APYrMX HOPMAaTUBHBIX AOKYMEHTOB.

AnepHoe obwecTBo KasaxcraHa

characterizing radiation state of the object
and dose rates of the personnel during normal
operation and accidents.

Functioning of the system provides fast de-
tection of any deviation of controlled parameters
from standard values, which enables us to
prevent overexposure of personnel, population
and pollution of the environment above maximum
permissible values.

TASKS

The main task of radiation monitoring is
prevention of harmful effects of radiation on
the human body. This means strict (regulated)
execution of sanitary rules and regulations as well
as observance of radiation safety standards.

The automated system for radon control in
each area of uranium mining enterprise will
perform the following tasks:

* measure the equivalent equilibrium volume

activity (EEVA) of radon-222 and radon-220

(thoron) in the air in on-line mode with

simultaneous measurement of temperature,

humidity and pressure;

 carry out reliable accounting and control of
radon in production and other areas of the
enterprise;

* provide wireless data transmission to the
centralized data collection station;

* ensure confidentiality of information as well
as protection against corrections of initial data
(excluding the possibility of falsification of
account data, registration of data correction
with an explanation of the reason for correction,
keeping of personal records);

* timely warn about exceeding of the maximum
allowable concentrations of radon, display
the status of all monitored objects on the
screen of the operator, perform archiving
of measurements and store information on
measurement tools with a possibility to make
reports;

» take timely and appropriate measures to
minimize emissions of radioactive gas,
hazardous substances and their compounds in
the working premises;

* provide comfortable and safe working
conditions for the staff of the enterprise;

*ensure compliance with sanitary and
hygienic norms «Sanitary-Epidemiological
Requirements to Radiation Safety Assurance»,
«Sanitary  Requirements for  Radiation
Hazardous Objects» and other normative
documents.
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OPTAHU3ALUUA N METOObI KOHTPOIA

[nsa BbinonHeHns paboT No aBTomMatMsauum Mo-
HUTOPWHra pagoHa, nepBoHa4vanbHO HeobXxoaAnMbI
BbICOKOTOYHbIE U COBPEMEHHbIe Npubopbl Ans U3-
MepeHust AOYepHUX NPOAYKTOB pacnaja pagoHa.

B Hawewm cnyyae, BbibpaHbl Npnbopbl KOMNaHUK
SARAD l'epmanus.

[1ns BbICOKOTOYHbIX M3MepeHU Gbinn paspabo-
TaHbl PUMLTPbI TOHKOW O4YUCTKA MOp MeMbpaHbl
N3MepUTENbHON ronoBKN. PUNLTP MCMonNb3yeTcs B
KOoMBMHaUMM C aBTOMaTU4eCckn yrnpasnsembiM po-
TOPHBIM HAcCOCOM, KOTopbI obecnednBaeT NOCTO-
SIHHbIA MOTOK BO3adyxa 4yepes3 ounbtp. [Jatyunk ms-
MepseT NOCTOSAHHOE AaBrneHne Bo3ayxa Ha unetp
Ansa Toro, 4tobbl BGLICTPO BbLIABUTL HEMPUIOAHbLIN
nnm nepdopupoBaHHbIN PUnNLTP.

B kauecTBe getekTopa MCMNONb3yeTCs KpemMHue-
BbIi getektop nnowagbto 400 Mm? ¢ 3alLMLLEHHON
OT cBeTa YyBCTBUTENbHON 0bnacTblo. B covetaHmm
C TOHKMMM nopamu MeMbpaHbl unbTpa, AOCTU-
raeTcs onTMMarbHOe CrekTpanbHoe paspelleHve
ANSA pasgeneHvs NpoAyKToB pacnaga pagoHa.

AHanu3 NnpoBOAUTCS HEMpepbIBHO, TO €CTb NAEH-
TMdUKauMs NPOAYKTOB pacnaga v onpegerneHue
aKTMBHOCTU cobpaHHbIX NMPOAYKTOB pacnaga npo-
ncxogaT ogHoBpeMeHHo. OH MnokasbiBaeT JKBMBa-
NEHTHYI0 PaBHOBECHYIO OOBLEMHYK aKTUMBHOCTb
pagoHa (QPOA) n noteHumanbHy0 3HEPruio KOH-
UeHTpauuun anbda-vyactuy, Ana Kaxgoro npoaykra
pacnaga pagoHa v TopoHa.

WN3-3a anutenbHOro BpeMeHu nomnypacnaga To-
poHa (npogdykTta pacnaga Po-212) dunsrp He uc-
nonb3dyetcsa [Ans OnpeaerneHus KOHUeHTpauuu
NpOAYKTOB pacnaja TopoHa. [1na gocTmxeHns npu-
eMIIeEMOro BPEMEHHOrO paspelueHus (Hanpumep,
Nno4yacoBOE M3MEHEHNE) CKOpPOCTb pacnaga Po-212
onddepeHumnpyeTcs.

Mepenaya gaHHbIX M ynpaereHue npubopamu
OCYLLECTBNATLCA C MOMOLLb0 6eCrnpoBOAHOrO Ka-
Hana cBA3n, Takue kak ZigBee-agantepbl. KoTopas
B CBOK o4yepedb Npu Manom 3HepronotTpedneHuu
MOXeT nogaepXXusaTb He TOMbKO MPOCTble TOMNOSO-
MM ceTn («To4ka-Todkay, «OEepeBO» U «3Be3nay),
HO MU CaMOOPraHu3yLYCH N CaMOBOCCTaHaBNN-
BatoLyytocs ssvenctyro Mesh Tononoruio ¢ petpaH-
cnaunen u Maplipytmsaumen coobweHmn. Yto
ABMNSETCA OCHOBHOW OCOBEHHOCTBbI TEXHOormu
ZigBee.

Mpnbopbl HeOOXx0AMMO ycTaHaBnNMBaTbL Ha pac-
CTOSIHUM HE MeHee OOHOro MeTpa OT BO3MOXHbIX
WMCTOYHWKOB MOCTYNMEHUA pagoHa B TEXHOMOo-
rMMYecknx nomeLleHnsax (COpObLUOHHbIE KOJMOHbI,
TPaHCMNOPTHbIE YMAKOBOYHbIE KOHTEWHephl). 3a-
npeLlaeTcs ycraHaBnmBaTb Npubopbl B KakKNx-nmbo
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ORGANIZATION AND CONTROL METHODS

To automatize the process of radon moni-
toring it is necessary to have up-to-date high-
precision instruments measuring daughter
products of radon decay.

In our case, the devices produced by SARAD
company, Germany, were used.

For high-precision measurements, it was
necessary to design filters that could provide
fine cleaning of membrane pores of the
measuring head. The filter is to be used in
combination with automatically controlled
rotary pump, which provides a constant air
flow through the filter. The sensor mea-
sures the air pressure on the filter, which
enables us to quickly identify unsuitable
or perforated filter.

As a detector, we used a silicon detector of
an area of 400 mm? with the sensitive area
protected from light. In combination with
fine pores of the membrane filter, we got
optimal spectral resolution for separation of
radon decay products.

The analysis is carried out continuously,
i.e. identification of the decay products
and measurement of activity of collected
decay products are fulfilled simultaneously.
The analysis shows the equivalent equilib-
rium volume activity of radon (EEVA) and the
potential energy of alpha particle concent-
ration foreach product of radon and thoron
decay.

Because of long half-life of thoron (a decay
product of Po-212), the filter is not used
to determine the concentration of thoron
decay products. To obtain an acceptable time
resolution (e.g. hourly variations) the decay rate
of Po-212 is differentiated.

To transmit the data and to control devices
a wireless communication channel such as
ZigBee-adapters is used. Due to low power
consumption such a channel can support not
only a simple network topology («point to
point», «tree» and «star»), but also a self-
organizing and self-repairing Mesh topology
with retransmission and routing of
messages. This is the main specific feature
of the ZigBee technology.

The devices must be placed at a distance
of not less than one meter from the
possible sources of radon in the rooms
(sorption column, transport packaging
containers). It is not allowed to place the
equipment in anyenclosed or semi-enclosed

3aKpbITbIX UNX NOMY3aKPbITbIX MPOCTpaHCTBax (rae
BO34yX OOCTyna orpaHunyeH). Hambonee npuemne-
MbIM MECTOM CYMUTAETCH, rae Bpems npebbiBaHus
COTPYAHUKA MakcumarsnbHo.

3AKIKOYEHUE

PaspabotaHHaa cuctema KoHTponsi, obecneym-
BatoLwas HeobxoAMMy MUHUMMU3ALMIO HEraTUBHbIX
BO34EeNCTBUIN Ha nepcoHarn, NpMMeHMma ans oLeH-
K/ 3KOMOrMYecKnx nocrnefacTBUN YpaHOBbIX FOPHO-
[o6biBaoLLmMX, nepepabaTbiBalOLLNX NpegnpuaTun,
N ANs pasnu4YHbIX pagnoxXMMn4eckmx NPon3BoacTB.
MHCTUTYTOM BBLICOKMX TEXHOMOrnn, paspabarbi-
BaeTCA W NraHUpyeTcs BHedpeHue aBToMaTuau-
POBaHHOW CUCTEMbI KOHTPOSS U MOHUTOPWHra pa-
AOHa M TOpoHa, JOYEPHUX NPOAYKTOB pacnaga Ha
ypaHogobbiBalolWweM NpeanpuaTuv, BKAYaoLee
B cebsa mamMepeHne 3KBMBANEHTHOW pPaBHOBECHOM
obbemHon aktuBHocTM (QPOA) pagoHa-222 n pa-
OoHa-220 (TopoHa) B BO3gyxe B pexume on-line
conpoBoOXaarLwuecs AaHHbIMK NokKasaHusa TemMne-
paTypbl, BNAXXHOCTW, AaBneHus. Takke agantauns
W BHeOpEHME NporpamMmmMHoro obecneyveHuns 6ecnpo-
BOAHOW nepefaven gaHHbIX CO BCex Npubopos, Ha
aBTOMaTU3npoBaHHOEe paboyee MecTo onepartopa.
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spaces (where the access of air is limi-
ted). The most appropriate place is the place
where personnel stays maximum period of
time.

CONCLUSION

The automatic control system providing
required minimization of negative impact
on the personnel is applicable to the asses-
sment of environmental consequences of
uranium mining and processing enterprises
as well as at radiochemical enterprises.

The Institute of High Technologies has
developed and is planning to implement
an automated system for monitoring of
concentration of radon, thoron and their
daughter products at uranium mining
enterprise, including on-line measurement
of equivalent equilibrium volume activity
(EEVA) of radon-222 and radon-220 (thoron)
in the air simultaneously with measure-
ments of temperature, humidity and pressure.
It is also planned to adapt and implement
software for wireless data transmission
from all devices to the workstation of the
operator.
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STTOF3U, AnmaTbl, KasakcTaH

1. KIPICTIE

Anponbik peakumanapabl 3epTrey eTe MaHbi3gbl, cebebi on S4po KypbifbiMbl, NoTeHUnangap
napametpnepi, gecdopmaunanap xeHe MYMKiH TypneHynep Xannel nangansl maniMetr 6epe ana-
Abl. a-6enwekTepdiH saponapMeH e3apa apekeTTecyi A4p0 KypbifbiMbl XaHe A4POMblK peakums-
napabl TyCiHygiH MaHbI3abl Kypanbl 6onbin Tabbinagbl. a-6enwek oprawa epici TyXblpbiMgamachl
OannaHbICKaH XoHe LallblpanTbiH a-0enwekTep KynnepiH GipikTipyae keH KongaHbinagbl, OCbifaH
yKcac siapornblk opTawa epic bip 6enwekTiH 6anaHbiCKkaH KyWhiH XaHe sigponapaarbl 6annaHbicChbl3
HYKNoHAapAblH Wallblpaybl KACMETTEpPIH aHblKTayga nanganaHbinagbl.

2. TOXIPUBE CUNATTAMACHDI

"B agpocbiHoa (0, a) peakuMsAcbiHbIH Taxipubenik OypbiWwThlK Tapanynapbl Agponblk dusvka
MHCTUTYTbIHAE Y-150M M30XpOHAbI UMKIOTPOHbIHbLIH, WbiFapbiifaH WofbipbiHaa, E = 29 MaB xeHe
40 MaB aHeprua maHaepiHae enweHgi.

HbicaHa peTiHae 60p-11 M30TOObIHAH XacanfaH MeTann XykanTblpnap nanganasnbingbsl. "B n3so-
TONTapbiH WhIHbIFA WaHaaTy BYT1-5 KoHObIpFbICbIHOA 3NEKTPOHAbI WanaaTy agicimeH xyprisingi. Co-
OaH KeliH wWbiHblga nanga 6onfFaH XXykanTblp ANCTUNOEHTEeH cy GeTiHe, apanblk Ty3 KabaTblH epiTy
»KOINbIMEH, anblHAbI.

HobicaHa kanblHabiFbl AP PMK YKI1-2-1 cbI3bIKTbl yOeTKiWiHAe aHbikTanabl. bop kKanblHAbIFbIH
aHblKTay YLWIiH anioMUHUA XKYKanTbipbl X8He LWaHAaTbifIFaH HbiCaHaHbl NanganaHy apKbibl
E =992 kaB [1] pesoHaHckl aimafbiHAa *Al(p,y)**Si peakunsicbl LWbIFbIMbIHBIH - aiHbIManbInapb
enweHai. 2’Al(p,y)?®Si peakuunsicbiHga 6yn pe3oHaHCTbIH aybiTKybl ''B xXykanTbipblHaH 6Ty 6apbICbIH-
Aa NpoToHAapAdblH SHEPIUA XOofanTybIMeH OannaHbICTbI, XoFanFaH aHeprust — 62,0 kaB, ofaH cenkec
HblcaHa KanblHablFbl 320 mkr/cm?. OcblHOaW afic HbicaHa KanblHAbIFbIH 5% KaTenikneH aHbiKTayfa
MYMKIiHAIK Oepai.

Peakumns eHimgepiH Tipkey >oHe aHblkTay XyWeciHiH Herisinge dE/dx 3aTbiHOoa 3apsagranfad
OernweKTiH MEHLWIKTI 9Heprns >XofanTyblH XXOHE OHbIH TONblK KMHEeTuKanblk aHeprusicblH E Oip
Mesringe enweyre HerisgenreH (AE+E)-agici xaTbip. byn aaic ywbin weifaTbiH 3apsgTanfaH 6enwek

3HEpPrUsICblH OHbIH 3aTTafbl MEHLWIKTIi MOHM3auusicbiMeH GamnaHbicThipaThlH beTte-brniox TeHaeyiHe
Heri3genrex:

dE _ kMz* 1)
dx E

Myaafbl kK — 6enwek TyprnepiHe anci3 Teyengi TypakTbl wama, M xeHe z — yLUbIN WhbifaTbliH 66MLWeKTIH,
Maccacbl MmeH 3apsagbl. Ocbl kaTblHacTaH E xaHe dE/dx Gip mesringe enwereH kesge 6enwekrepgid
apb6ip Typi (E, AE) koopanHaT KeHicTirinae o3 runepbonacbiHa ne 6onartblHAbIFbIH DankayFa 6onagbl,
Oyn Texipnbe bapbicbiHOa KaXeTTi 6enwek TypiH 6enek kapacTbipyra MyMKiHAiK 6epegi.

Ecenteyiw petinge ORTEC dwupmacbiHbiH XapTbinah OTKIi3riWTiKk KpeMHUN OeTeKTopriapsbl
kongaHoingbl. TipkenreH TputoHAap AuddepeHunangblk kMManapbiHblH OypbIWThLIK Tapanynapbl
anaplHFbl XapTbinan cdepa ywid 8, =10° — 170° GypblwTap AnanasoHbiHOoa 1° — 2° kagambiMeH,
an kepi xapTtbinan cepa ywin 3° — 5° kagambiMeH enweHai. Tipkey XXyneciHiH geHenik oypbiwbl —
4,22+10° ctepagunaH. [letektopablH aHepreTukanblk alkblHAbINbIFLI Kiwi OypbiwTapaa (290) kaB, an
ynkeH Oypbiwtapga — (350) kaB weHbepiHae 6ongbl XXaHe HeridiHeH LUMKNOTPOH LWOFbIPbIHAA 3HEp-
rMsi WallblflybIMEH XaHe HbiCaHa KanblHAblFbl ecebiHeH aHblkTangbl. Kumanapgarbl XXynenik katenik
HblCaHa KanblHAbIFbIHBIH (5%), cnekTpoMeTp geHenik 6ypblwbliHbIH (1%) anKblHCbI3ObIFBIMEH, TOK
WMHTerpatopblH kanubpneymeH 6annaHbiCTbl XaHe (6-8)% acnangbl. CapantanaTbliH AepeKTepaiH
ctatucTukanbik kateniri (1-5)% Kypagabl xeHe ynkeH bypblwTapaa a3 kuMmanap 6onfaH kenbip xeke
Xargavnapga (6-15)% xetTi.

3. TEOPUANDbIK ECENTEYNEP

CepniHgi wawblipay 6oMblHWA AepekTep, cepniHai eMec kaHangapablH 9Cepi COKTbIFbICaTbIH S4P0-
nap apacblHOafbl @peKkeTTecy NnoTeHuManblHa XYTKbILW xanFaH 6enikTi peHOMEHONOrnANMbIK eHridy
apKblSbl eCKepineTiH, A0POHbIH CTaHAapTThl ONTUKanblk Mogeni weHbepiHae capantangbl. Ocbl Mo-
aenb weHbepiHge cepningi wawbipay Byoc-CakcoH TypiHaere paguangblk TOYenainikTi opekeTTecyqin,
Kypama noteHumanbiMeH cunatranagbi:

U(r): _Vf(xV)_i [Wf(xw )]"'Vc(r)a (2)

MyHAa f(xi)=(1+exp(xi))7l, xl.z(r—Ri)/ai, R =rA", Vc(r) — paauycbl R=1.28A"3cpm
Oipkenki 3apsiaTanfaH cdepaHbliH KynoHAbIK NOTeHuManbl. ¥WbiN WbifaTblH Genwek enweMiHiH
WarblHObIFBIH eckepe OTbipblin, 6i3 AepekTepai capantay 6apbiCbiHAa YNKEH aHepruanapga xanfaH
Oenik yWiH XYTy NOTEeHUManNbIHbIH KONEMAIK TYPIMEH WeKTenaix.

CepniHagi wawbipay 6orbiHWA gepekTep capanTtamachkl koc donguur (double folding) sgicimeH
Xyprizingi. XXapTbinan mukpockonuanslk donauHr mogeni weHOepiHae ocCbl 94iC HaKTbl MOTEH-
uMangbl ecenTtey YWiH nanWganadbinagbl, an XyTy noteHumansl peTtiHoe Byac-CakcoH xanfad
dheHoMeHonornAnbiK NOTEHUManbl KongaHbinagbl. Agpo-aaponbik onTukanblk noteHyman (OlM) HakTbl
OeniriHiH »XXapTblnan MUKPOCKONUSANbIK MaHi Koc donaunHr mogeni (ponauHr ecenteynep) weHnodepiHae
OacTtankbl ManiMeT peTiHOe HyknoH-HyknoHAablk (NN) opekeTtecynepaiH apTypni Hyckanapbl 6ap
AAPONbIK ThIfbI3ObIKTApAblH 49N MAHAEPiIH NanganaHy apkbinbl ecentenefi. « MUKpOCKOMUANbIKY
SO0pONblK  peakuusnapgbl ecenTeynepgdid  Kenwinirinae ocbl kKyHre geniH  addektuti NN
opekeTTecynepaiH apTypni Typnepi nanganadbinagbl. OnapablH iWiHAeri eH TaHbiManbl — OCLWII-
natop HerisiHgeri epkiH NN noteHumanpgap 6asacbiHga G-matpuuanblk Reid [2] xeHe Paris [3]
3NIEMEHTTEPIH XaHFbIPTY YLWiH xacanfaH M3Y apeketTecynep (apbl kapan camkeciHwe M3Y-Reid
xoHe M3Y-Paris apeketTtecynep). bactankel M3Y opekeTTecy Thifbl3ablKkTaH Toyenci3 xoHe Kkaea
dyHKUMACHI TypiHaoe Gepineai:

MOTRE ()=7999.0CPE4) 134 55 expl-2.5)
0 4s 255 .
vy (5)= 4631 CPEH) 707 3 apE258) 4 gy, exp(20.7072s)
" 4s 2.5 0.7072s
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M3Y-Paris:
vpls)=1 1061,625M 25375 exp(~0,7072s) ’
4 0.7072s o
vi (s)= 150425 9P ) _gpg gsexp(C2.55) g g, exp(-07072s)

4s 2.5s 0.7072s

(3) xoHe (4) TeHpeynepgeri KOkaea kywi MaB kenTipinreH, an s —e3apa 9peKkeTTECETiH eKi HYKITOH
apa-kawblkTbiFbl. Ocbl apekeTTecynep, acipece M3Y-Reid Hyckanapbl, TOMEH 3Heprusinapga aybip
noHgapabiH (A) epekeTtTecyi koc dponamHr mogeniHaeri ecenteynepge Gipwama caTTi KongaHbinigbl
[4], 6yn mogenbae cepniHAi Wallblpay Xannbl gepekTep LallblpayablH angblHfFbl OypbiliTapbiMEH
WwekTeneni, coHablkTaH onap Tek kaHa 6etTeri Ol cesimTan. Tbifbl3ablKTaH amkblH TOyenainikTi
EHri3y, Kiwi R nanga 6onatbiH A4PONbIK COKTbIFBICY ThIFbI3A4blfbl TOKTaYbl yNfanaTbliH, A4p0-A4P0SbIK
apekeTTecynep KywTepiHiH 6aceHaeyiH eckepy yuwiH kaxetr 6ongbl. M3Y-Reid opekettecygiH
ThIfbI3OblIKTaH Tayenai 6actankbl HyckacblH Jeukenne eHe backanap [6] kon xeTkisreH G-maTtpuua
HaTmxenepiHe Herisgene otbipbin  Kobos xaHe 6ackanap kypabl [5]. On DDM3Y apekeTTecy aen
aTangbl XXaHe a-6enwektep [5-7] xxaHe xeHin AU [8] cepniHai waLwbipaynapblH onguHr MogesnibMeH
cunatTaygbl XakcapTy YWiH nanganaHsingbl.

"B agponapbiHaa anbga-6enwektepaid cepniHai wallbipaynapbl KMManapblH Teopus XysiHae
ecenteynepaid 6apnbifbl FRESCO [9] komnbloTEpAik KOAgbIH NanganaHy apkbinbl Xyprisingi.

1-kecme. "B si0ponapbiHOa a-6enwekmik wawbsipay ywiH onmukasbslk nomeHyuandap napamempsepi

\") r a w r a w, r, a,
E MaB | Xunak ° v v Nr ° v v A5/2- | 87/2
MaB com dm MaB tom m MaB om cm
29 OMAfull | 79.55 1.2 0.743 23.65 1.76 0.438 | 0.46 0.4
29 DF Afull 0.73 25.67 1.76 0.42 0.46 0.4
40 OMAshort | 77.85 | 1.245 | 0.856 19.01 1.57 0.7 0.42 0.44
40 omBful | 130.97 | 1.245 0.76 18.38 1.57 0.64 0.42 0.42
40 DF Afull 1.2 18.38 1.57 0.64 0.4 0.42
40 DF B full 1.2 30.0 1.262 0.7

29 xoHe 40 MaB 3Heprus meHaepinoe, OM wweHOepiHOe xaHe honanHr noTeHunangapabl nam-
AanaHy apkbinel "B agponapeiHaa anbda-6enwektepaid cepniHgi walbipaybl 60MblHWA anblHFaH
ToxXipnbenik oepektepai cunarttay HoTuxenepi 1 cypeTTe KenTipinreH.

1 cypem. 29 xoHe 40 M3aB sHepausi moHOepiHOe "B sidponapbiHda a-6enwekmepdiH
cepniHdi wawsbipaybiHbIH 6ypbiWmbIK mapanynapsi.
*Cumeondap — cepniHli wawsbipay bolbiHwa maxipubernik 0epekmep; mymac mycmi Kucbikmap — A
)XoHe B nomeHyuandapbl heHOMEHON02UsIbIK XOHE Xapmhbiial MUKPOCKOMUSIIbIK XUHaKmapbIMeH

OM 6olibiHwa ecenmey.

CepniHai wawblpay GoMbIHWA AepekTep cunatTaMmacbiHaH GekiTinreH onTukanblk napameTprep
fbonawakta 6op agpocbl MeH anbga-0enwekTepaid e3apa apekeTTecyiMeH KaTap XypeTiH A4posiblK
peakuusnap kumanapbiH ecenteyge nanganadbinagbl.

4. KOPbITbIHAObI

29 xoHe 40 MaB aHeprusa moHgepiHgoe anbda-benwektepiH walwbipaybl 6oMbiHWA Taxipnbe
xyprisgik. Cepningi waweslpay 6oMblHWa AepekTep eki Tocinai namganaHy apkbifibl capanTarn-
Obl — CTaH4apTThl ONTUKAnNbIK MoAeNnb (peHOMEHONOrnAnbIK) XaHe Koc ponauHr agici (kapTtbinamn
MUKPOCKOMUANbLIK). PEHOMEHOMNOIMANbIK XXaHEe XapTbhlnan MUKPOCKONUANbIK ecenTeynepaid eneycis
epekuweniktepi deHomeHonoruanblk Ol napameTpnepiHid dusmkanbik Heri3giniriH kepceteai.

Kymbic KP BFM Ne 601/I'® rpaHTbIHbIH, KapXblNblk AeMeYi apKblfbl opblHAANAbI.
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1. BBEOEHUE

3yyeHue g4epHbIX peakum npeacraBnget

0COObIN MHTEPEC, MOCKOSbKY OHO MOXET

npegocTaBuTb MOSE3HYD  MHAOPMaLUIO

O CTpYyKType dapa, napameTpax MNoTeH-

uManoB, gedopmaumm n BEPOATHOCTSX
nepexogoB. Baanmogenctene a-4actuvy ¢ sapamm
ABNAETCHA BaXXHbIM MHCTPYMEHTOM 1151 MOHUMaHNA
CTPYKTYpbI 94pa 1 saepHbIxX peakumn. KoHuenums
cpeaHero nonsg a-4acTuubl LLUMPOKO UCMONb3YyeTCs
ans o0beguHeHUs COCTOSIHUIA CBSAI3AHHbIX U pac-
CenBaeMbIX o-4acTul, aHanormyHbiM obpasom c
MCNonb30BaHNEM SIAEPHOro cCpedHero nons ans
pacyeTa CBOWCTB CBSI3aHHbIX COCTOSIHUA OAHOW
YyacTuLUbl, a TaKKe paccessHue HeCBA3aHHbIX HYKIO-
HOB Ha sigpax.

2.0NMNCAHUE SKCMNMEPUMEHTA

OKcrnepuMeHTanbHble  yrnoBble pacnpegerie-
HMA peakumm (a,0) Ha sgpe "B u3mepeHbl Ha
BbIBEIEHHOM My4Ke W3OXPOHHOIO LMKITOTPOHA
Y-150M UHcTuTyTa 9aepHOn OM3MKU NpU SHEPTNSAX
E,= 29 MaB 1 40 MaB.

B kayecTBe mMuLIeHn ncnonb3oBanucb MeTannu-
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INTRODUCTION

tudying of nuclear reactions is of special

interest for physicists as it can provide

useful information about the structure of

the nucleus, parameters of potentials,

deformation  and probabilities  of

transitions. Interactions of a-particles with
nuclei are an important tool for understanding of
the structure of the nucleus and nuclear reactions.
The concept of a mean-field of a-particles is
widely used to unite the states of bound and
scattered a-particles similar to the usage of the
mean nuclear field for calculation of the properties
of bound states of a single particle and scattering
of unbound nucleons on nuclei.

2. Description of the experiment

Experimental angular distributions of the
reaction (o,a) on the "B nuclei were measured
on the extracted beam of isochronous cyclotron
U-150M of the Institute of Nuclear Physics at
energies Ea = 29 MeV and 40 MeV.

As the target, the metal foil of the boron-11 isotope
was used. "B isotopes were sprayed on the glass

yeckue conbrn 13 msortona 6opa-11. HanbinexHne
n3otonos "B Ha cTekno NpoBOAMIOCH Ha YCTaHOB-
ke BYT1-5 meTogom anekTpoHHOro pacnsisieHns. B
JanbHenwem donbra Ha cTekne Obina cHATa Ha
NOBEPXHOCTb AUCTUNINPOBAHHOW BOAE NyTEM pac-
TBOPEHUS MPOMEXYTOYHOIO CIiosi COMM.

ToNWwnHY MULIEHW onpefensnn Ha JIMHENHOM
yckoputene YKI1-2-1 PIT1 NA®. [1ns onpegenenuns
TONLWMHBLI 6opa NPON3BOAUITUCE N3MEPEHUS KPUBbLIX
Bbixoga peakumm 2’Al (p,y) 28Si B paiioHe pe3oHaHca
E = 992 kaB [1]c ncnonb3oBaHMEM antOMUHUEBON
GonNbrmM N HanbIeHHON MULEHN. CMeLLieHnEe 3TOro
pe3oHaHca B peakuumn 2’Al (p,y) #Si, obycnosnex-
HOe MmoTeper MPOTOHaMW 3HepPruu Npu npoxoxage-
HUM nneHkn "B, coctaBuno 62,0 kaB, yemy cooT-
BeTcTBOBasna TonmnHa mueHn 320 mkr/cm?. Takon
MeTOoZ, NO3BONUIT ONpeaenvTb TOMWMHY MULLEHN C
MOrpeLlHOCTbIO He Xyxe 5%.

B ocHoBy cuctembl pernctpauumn n naeHtudun-
Kauuu npoaykToB peakuun nonoxeH (AE+E) - me-
TOA, OCHOBaHHbIM HA OAHOBPEMEHHOM U3MEPEHUN
yAerbHbIX NOTEPb 3HEPIrMU 3apsXKEHHOW YacTuLbl B
BewlecTtBe dE/dX u ee NOMHOM KNHETUYECKON SHEP-
rmm E. B ocHoBe aTOro Metofa NexuT ypaBHEHWe
bete-bnoxa, cBdA3blBaloLLlee 3JHEPrnio BblNeTalo-
Len 3apshkeHHOW YacTuLbl C ee yaenbHOW NOHU3a-
LIMEN B BELLECTBE:

on the installation VUP-5 by the method of electron
spraying. Further the foil was removed from the
glass surface in distilled water by dissolving the
intermediate salt layer.

The target thickness was measured on
the linear accelerator UKP-2-1 RSE INP. To
determine the boron thickness, the curves of
the output of the reaction #’Al (p,y) #Si near
the resonance E_= 992 keV[1] were measured
using the aluminum foil and the sprayed
target. The displacement of this resonance
in the reaction Al (p,y) 22Si caused by the
loss of energy by protons during the passage
through "B film was equal to 62.0 keV, which
corresponds to the thickness of the target
of 320 pg/cm?2. This method enabled us to
determine the thickness of the target with an
accuracy not worse than 5%.

The system of registration and identification of
reaction products used (AE+E) - method based on
simultaneous measurement of losses of specific
energy of a charged particle in matter dE/dx and its
total kinetic energy E. The method is based on the
Bethe-Bloch equation which relates the energy of
emitted charged particle with its specific ionization
in matter:

dE:kM22 (1)

dx

rae k - NoCTosiHHas BennyuHa, cnabo 3asucswas
OT copToB YacTtuu, M n z — macca v 3apsg BbineTta-
OLWKMX YacTuy,. M3 aToro COOTHOLLEHUS BUOHO, YTO
npu ogHOBpPEMEHHOM mamepeHun E n dE/dx kax-
Abli COPT YacTuL, 3aHMMaEeT cBOto runepbony B Ko-
opauHaTHoMm npocTtpaHcTtee (E, AE), 4To nossonser
BbIAENUTb HYXHbIN COPT YacTuUL, B 3KCNepuMeHTe.

B kavecTBe CYETUMKOB WCMNOMb30BasNIMCb Kpem-
HWeBble MNOMYNPOBOAHUKOBbLIE AETEKTOPbI PUPMbI
ORTEC. Yrnosble pacnpegeneHms anddgepeHun-
anbHbIX CEYEeHWN 3aperMcTpUpoBaHHbIX TPUTOHOB
“3MepaAnunck B AmanasoHe yrnos 6 =10°—170° ¢
warom 1° — 2° ons nepeaHen nonycdepsbl n 3° — 5°
ans obpaTtHon. TenecHbI yron CUcTeMbl pernctpa-
unn coctaensan 4,22+10° crepagmaH. QHepreTnye-
CKoe paspelleHne geTeKkTopa npu manbix yrnax Ha-
xoamnochk B npegenax (290) kaB, a npu 6onbLumnx - B
npegenax (350) kaB 1 onpeaensnocb, B OCHOBHOM,
pa3bpocoM 3Heprum B nyyke LUMKIOTPOHA 1 3a cHeT
TONWMHBLI  MUweHn. CuctemaTnyeckas mnorpeLw-
HOCTb B CEYEHUsIX CBSi3aHa C HeonpeaeneHHOCTbIo
TonwmHe muwenn (5%), TenecHoro yrrna cnekTpo-
metpa (1%), kannbpoBKn MHTerpaTopa Toka U He
npesblwana (6-8)%. Ctatnctnyeckas ownbka aHa-
nmMsmpyembIx AaHHbIx coctaensna (1-5)% u Tonbko

AnepHoe obwecTBo KasaxcraHa

E

where k is a constant, weakly depending on the
type of particles, M and z are mass and charge
of emitted particles. This relation shows that in
case of simultaneous measurement of E and dE/
dx each type of particles occupies its hyperbola
in the coordinate space (E, AE), which enables
us to select the desired type of particles in the
experiment.

As counters, we used silicon semiconductor
ORTEC detectors. The angular distributions of
differential cross sections for registered tritons were
measured in the range of angles 6lab. = 10° — 170°
with a step of 1° — 2° for the forward hemisphere
and 3° — 5° for the backward hemisphere. The solid
angle of the registration system was 4.2210°
steradian.

The energy resolution of the detector at small
angles was within (290) keV, atlarge anglesitwasin
the range of (350) keV and was mainly determined
by the energy spread in the cyclotron beam and
by the thickness of the target. Systematic errors
in the cross sections were mainly caused by the
uncertainty of the target thickness (5%), the solid
angle of the spectrometer (1%) and calibration of
the current integrator, and it did not exceed (6-
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< B OTAenbHbIX cniyyasx B MUHUMYyMax cedeHust Ha  8)%. The statistical error of the analyzed data was M3Y-Paris: M3Y-Paris: >
S bonbwux yrnax gocturana (6-15)%. (1-5)% and only in some cases at minimum cross 8 g °
% sections at large angles it was as high as (6-15)%. Vv, (S) =1 1061,625M_ 25375 exl’( 070725) ’ g
< 3.TEOPETUYECKUE PACYETbI 4s 0.7072s (4) &
S 3.THEORETICAL CALCULATIONS exp(—4s) exp(—2.55) exp(—0.7072s) 8
= [aHHble No ynpyromy paccesiHA aHanuaupo- Vi (S) = —1524-25T - 518-75T —7.8474 0.7072s »

BafiMCb B paMKax CTaHOapTHOM ONTUYECKOW Mofe-
nn s4pa, B KOTOPOW BRUSIHUE HEYNpYrmx KaHamnos
yunTblBaeTcss (HPEHOMEHOMNOMMYECKMM BBEOEHUEM
MHUMOW NornoLwjarowen 4Yactm B noTeHuyman s3au-
MOLENCTBUS MeXOY CTanKMBaloWUMUCA SapamMu.
B pamkax aTon mMogenwu yrnpyroe paccesiHue onu-
CblBaeTcad KOMMMEKCHbIM MOTEHLUManomM B3anMo-
OEeNCTBNA ¢ paguanbHON 3aBUCUMOCTLIO B hopMe
Bync-CakcoHa:

The elastic scattering data were analyzed in
the framework of the standard optical model, in
which the influence of inelastic channels is taken
into account by a phenomenological introduction
of an imaginary absorbing part in the interaction
potential between colliding nuclei. In this model,
elastic scattering is described by a complex
interaction potential with a radial dependence in
the form of the Woods-Saxon potential:

U(r)==Vr(x, )=i 7 f(x, )]+ 7 (r) (2)

roe f(xi)= (l—}-exp(xl.))_], X = (l’ _Ri)/ai’
- KYNOHOBCKUA NOTEHLMAN paBHOMEPHO 3apsKeH-
Hown cchbepbl pagnycom R = 1.28A"3cpm. YunTbiBas
KOMMNaKTHblE€ pasMepbl HaneTarLwen 4yactuubl, Mbl
B aHann3e AaHHbIX NP BbICOKNX SHEPIUSX OrpaHu-
YMnNUcb OOBbEMHbLIM TUMOM MOTEeHUWana nornoLle-
HUS oNg MHUMOW 4acTu.

Kpome TOro aHanus gaHHbIX Mo ynpyroMy paccesi-
HMIO NPOBOAUIICA METOAOM LBONHOM cBepTkn (double
folding). Kak mpaBuno, B pamkax MonymMMKPOCKOMM-
Yyeckoro nogxoda (OOMAMHT MOLEfMb WUCMONb3yeTcH
ONs pacdeTa peanbHOro noTeHupnana, a B kayecTBe
noTeHumnana mnornoweHnsa MNpUMeHsieTca  deHome-
HOMOMMYECKU MHUMbIA NoTeHupnan Byaca-CakcoHa.
MonyMukpockonuyeckne 3HadyeHnst pearibHOM YacTu
sanpo-aaepHoro Ol BbMUCNAIOTCSA B paMkax Mope-
N OBOVHON CBEPTKN (DONAMHI pacyeThbl) C UCMOSb-
3BaHMEM TOYHbIX 3HAYEHWUN SAEPHbLIX MIOTHOCTEN C
pasnnYHbIMM BapvaHTaMu HyKMOH-HYKMOHHbIX (NN)
B3aMMOAENCTBUM B KavecTBe BXOAHbIX OaHHbIX. B
OOnbLUMHCTBE pacdeTax «MUKPOCKOMUYECKMX» Saep-
HbIX peakuuMn OO0 CUX MOp WUCMOMb3YHT pasfnunyHble
Buabl achdektnBHoro NN B3anmogenctausi. OuveHb
nonynsapHeiMK 6bInK Tak HasbiBaeMble M3Y B3anmo-
OENCTBMS, KOTopble Bbinn paspaboTaHbl Ansi BOCNpo-
n3eeneHns G-matpuyHbIx anemeHToB Reid [2] u Paris
[3] Ha 6ase cBobogHbIx NN noTeHumanoB B OCHOBE
ocuunnaTopa (ganee no tekcty M3Y-Reid n M3Y-
Paris B3aMmogenctauns, COOTBETCTBEHHO). NepBoHa-
yanbHoe M3Y B3aumogencTBme sBMSieTCA He3aBnUCK-
MbIM OT MSIOTHOCTM U JaHOo B BUae pyHkumin KOkasa:
M3Y-Reid:

R, =rA4", V.(r) is Coulomb potential of a uniformly

charged sphere of radius R = 1.28A"*fm. Taking
into account the compact size of the incident
particle, in the data analysis at high energies
we used only volume type of absorption
potential for the imaginary part.

In addition, elastic scattering data were
analyzed using the double-folding method.
As a rule, in the framework of semi-micro-
scopic approach the folding model is used to
calculate the real potential, and as an
absorption potential a phenomenological
imaginary Woods-Saxon potential is used.
Semi-microscopic values of the real part
of nucleus-nucleus interaction were calcu-
lated in the double-folding model (folding
calculations) using exact values of nuclear
densities with different variants of nucleon-
nucleon (NN) interaction as input data. In
most calculations of «microscopic» nuclear
reactions the authors still use different
types of effective NN interaction.

Very popular were the so-called M3Y
interactions developed to reproduce G-matrix
elements of Reid [2] and Paris [3] based
on free NN potentials in the oscillator
(further M3Y-Reid and M3Y-Paris interaction,
respectively). The initial M3Y interac-
tion is independent of density and is given in
the form of Yukawa functions:

M3Y-Reid:

vp(s)= 7999.0@ - 2134_25M ’
S

2.5s (3)

VE (S): 463138@_1787Bexp(_25‘g)_7 8474 exp(_07072S)

4s

2.5 ’ 0.7072s

Cwunbl KOkaBa B ypaBHeHUsX (3) 1 (4) npuBeLeHbl
B MaB, a s 310 paccTosHue Mexay AByMS B3anMO-
OENCTBYIOLLNMUN HYKITOHaMK. DTN B3aUMOLENCTBMS,
ocobeHHo M3Y- Reid Bepcuu, 615 MCNonb3oBaHbI C
HEKOTOPbIM YCMNEXOM B pacyeTax B MogeNn ABONHON
CBEPTKM 4119 B3anMogencTans Tskenblx MoHos (TW)
NpW HU3KMUX 3Heprusax [4], roe gaHHbIE NO ynpyromy
paccesHuio 0BbIYHO OrpaHN4YMBaOTCA NepeaHUMu
yrrnamum paccesiHus n, Takum obpasom, OHU YyBCTBU-
TenbHbl K Ol ToNbKO Ha NOBEPXHOCTU. BkrtodueHne
SABHOM 3aBUCUMOCTM OT MNOTHOCTU ObINo Heobxoau-
MO ANS ydeTa CHWXKEHUS CUnbl SAp0o-a40epHbIX B3a-
WMOAENCTBUIN, KOTOPblE BO3HMKAIOT Npu Manbix R,
rae nepekpbiTve NMIOTHOCTU SAEPHOr0 CTONKHOBE-
HWUS yBenu4ymBaeTcs. PaHHAA Bepcus 3aBUCMMOCTU
M3Y-Reid B3anmogencTsus ot NNOTHOCTU Obina no-
cTpoeHa Kobos n ap, [5] ocHoBbIBasCb Ha pesyrb-
Tatax G-matpuupl, nonyveHHbIXx Jeukenne u ap.
[6]. OHa 6bina HasBaHa DDM3Y B3anmogencrenem
1 BbINO MCMONBL30BaHO ANS YNy4YLeHUs OnMcaHus
donavHr MoAernbi YNpyroro paccesHns o-yacTu
[5-7] v nerknx T [8].

Bce TeopeTnyeckue pacyetbl CeYEeHUN Ynpyroro
paccesiHns anbda-yactuy, Ha sgpax "B nposo-
ANNNCb C UCMNOMb30BaHNEM KOMMbIOTEPHOIO KoAa
FRESCO [9].

Yukawa forces in the equations (3) and (4)
are given in MeV, and s is the distance between
two interacting nucleons. These interactions,
especially M3Y- Reid versions have been used
with some success in the calculations in the
double-folding model for the interaction of heavy
ions (HI) at low energies [4], where the elastic
scattering data are usually limited to the forward
scattering angles and, thus, are sensitive to
optical potentials only on the surface. It was
necessary to include an explicit dependence
on density to take into account the decrease
in the strength of nucleus-nucleus interactions
at small R, where overlapping of densities of
nuclear collisions increases. An early version of
dependence of M3Y-Reid interaction on density
was developed by Kobos et al [5] based on the
results of G-matrix obtained by Jeukenne et
al. [6]. It was named DDM3Y interaction and
was used to improve the description of elastic
scattering of a-particles [5-7] and light heavy
ions [8] by the folding model.

All theoretical calculations of cross sections
for elastic scattering of alpha particles by "B
nuclei were carried out using computer code
FRESCO [9].

Tabnuya 1. MNapamempbl 0NMUYECKUX MoMeHuuanososs O.-4acmuy4yHo20 paccesiHusi Ha siopax "B
Table 1. Parameters of optical potentials for scattering of a-particles on "B nuclei

Ha6op \") r a w
E MaB ° v v Nr °
(set) MsB ¢dbm M MsB

r a w
w w d

fa %4 | asz| 572
thm ¢m MaB m cm

29 OMAful | 79.55 1.2 0.743

23.65 1.76 | 0.438 | 0.46 0.4

29 DF Afull 0.73 2567 | 1.76 0.42 0.46 0.4
40 OMAshort [ 77.85 | 1.245 | 0.856 19.01 1.57 0.7 042 | 0.44
40 omBful | 130.97 | 1.245 | 0.76 18.38 | 1.57 0.64 042 | 042
40 DF Afull 1.2 18.38 | 1.57 0.64 0.4 0.42
40 DF B full 1.2 30.0 1.262 0.7

PesynbraTtbl onucaHns aKcnepuMeHTanbHbIX AaH-
HbIX MO YNPYromy paccesHuio anbga-vyacTuy Ha
agpax "B npu aHepruax 29, 40 MaB B pamkax OM
N C Mcnonb3oBaHMeM hONAuHI NOTEHUManoB npea-
CTaBfeHbl Ha pUCyHKe 1.

AnepHoe obwecTBo KasaxcraHa

Figure 1 shows the result of description of the
experimental data on elastic scattering of alpha
particles by "B nuclei at energies 29 and 40 MeV
in the framework of optical model and folding
potentials.
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PucyHok 1. Yernosbie pacripedenieHusi yripy20e0 paccesiHusi a-4acmuy, Ha sidpe "B npu sHepeusix 29,40 MaB
Figure 1. Angular distributions of elastic scattering of particles on "B nucleus at 29 and 40 MeV

*Cumeoribl — 3KcrepuMeHmarbHble OaHHbIE M0 yrpyeoMy PacCesiHUI; Cr/IOWHbIE U8EMHbIE KpuUeble — pac-
yem no OM ¢ cheHoMeHono2u4ecKUMU U MOTyMUKPOCKONMuUYyeckumMuHabopamu nomeHyuanos A u B
*Symbols correspond to the experimental data on elastic scattering; solid colored curves are the results
of OM calculation with phenomenological and semi-microscopic potentials A and B

YcTaHOBMNEHHbIE U3 ONUCAHUS AaHHbIX MO Ynpy-
roMy paccesiHuio B paMKax onTUYecKue napamerpbl
B AanbHelem GyayT Ucnonb3oBaHbl ANs pacyeTa
CEYEHU AOEPHbIX MPOLIECCOB COMPOBOXAAKLNX
B3aMMoZencTBus anbga-yactul, ¢ aapamm 6opa.

4. 3AKIIOYEHUE

Hamun Gbin nponsBegeH akCnepuMeHT no pacce-
AHu0 anbdga-vyacTuy, npu aHeprusax 29 n 40 MaB.
[aHHble No ynpyromy paccesiHuio Obinn npoaHa-
NU3NpoBaHbl C UCMOMb30BaHMEM [BYyX MOAXOO0B
— CTaHOapTHoOW onTuveckon mopenu (dheHomeHo-
Nnornyecknin) U metoga OBOWHOW CBepTkM (nony-
MUKPOCKOMMUYECKUN). HesHauuTenbHoe oTnuyune

Optical parameters obtained from the elastic
scattering data will be further used to calculate
cross sections of nuclear processes accom-
panying interactions of alpha particles with boron
nuclei.

4. CONCLUSION

We carried out experiments on scattering of
alpha particles at energies 29 and 40 MeV. The
elastic scattering data were analyzed using
two approaches — the standard optical model
(phenomenological) and the double-folding
method (semi-microscopic). An insignificant
difference between the results of phenomeno-

pesynsTatoB PeHOMEHONOMMYECKUX U MOSTYMUKPO-
CKOMNYECKUX pacyeToB CBUAETENbCTBYET O (hu3m-
Yyeckon 0O0CHOBAHHOCTU NapameTpoB PeHOMEHO-
nornyecknx Ol1.

Pa6oTta BbinonHeHa npu oMHaHCOBOW NOALEPX-
ke MNpaHta MOH PK Ne 601/ ®.
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AHOHC MeXAyHapoAHbIX MEepPoONpPUATUNA

11-12 cpeBpans 2015
Kypc «JlnkBmgaumnsa nocnencrBui 3apaXxeHHoro pagMoakTMBHOMO BelecTBay, Benukobputanus, JIoHOoH
MogpobHee:

http://www.ibcenergy.com/event/remediation-radioactive-contaminated-sites-course

21-26 mapta 2015
4-n MexayHapogaHbin popym «NewGen - aHeprust Byayuwiero», Poccus, Mocksa
MogpobHee:

www.newgen-forum.com, +7(495) 663-38-21, newgen@atomexpo.com

5-7 masn 2015
46-0e ExerogHoe coBellaHve no Bonpocam saepHblX TexHonorun, lrepmanus, bepnux
MogpobHee:

http://www.nucleartech-meeting.com/welcome.html

19-22 masn 2015
9-a mexxagyHapogHas Hay4HO-TexHu4eckas KoHdepeHums «ObecneveHne 6esonacHoctn AQC ¢ BBOP»,
Poccus, Nopgonbek
MogpobHee:
www.gidropress.podolsk.ru/ru/presscenter/news.php?news_cid=61&news_id=441

Man 2015

Y4ebHbIn Kypc «[le3akTmBaumnsa paguoakTUBHbBIX BELLECTB C 3apaXK€HHOW MoLagkmny

JloHgoH, Prospero House

MogpobHee:
http://www.ibcenergy.com/event/remediation-radioactive-contaminated-sites-course

4-14 aBrycta 2015

11-b1n ExxerogHbin netHnin nHetutyt WNU, LWeeuna, Uppsala University

MogpobHee:
http://www.world-nuclear-university.org/imis20/WNU/default.aspx

MATIAT3 BbInycTUo nyénukaumio No peHTreHoanarHoCcTuKe

«PeHTreHoguarHocTuka: nocobue onsi yumtenen n CTyaeHToB»

MogpobHee:
http://www-pub.iaea.org/books/IAEABooks/8841/Diagnostic-Radiology-Physics-A-Handbook-for-
Teachers-and-Students

MATATO BbinycTuno nybnmkaumio o nogxogax Kk paspaboTke S4epHO-3HEPreTUYECKUX NPOEKTOB

MogpobHee:
http://www-pub.iaea.org/books/IAEABooks/10733/Alternative-Contracting-and-Ownership-
Approaches-for-New-Nuclear-Power-Plants

MATIAT3 BbInycTUo nybénukaumio no TeXHNYecknm TpeboBaHNsiM HOBOrO UCCIEeAoBaTENbCKOro peakTo-
pa Ang yyactus B TeHgepe
MogpobHee:
http://www-pub.iaea.org/books/IAEABooks/10606/Technical-Requirements-in-the-Bidding-
Process-for-a-New-Research-Reactor



