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KASATOMITPOM:

HA NO3nNUUAX JINAEPA

B 2010 rogy o6vém nobbiun ypana B8 Kasax-
craHe cocrasun 17 803 TOHHLL. 3TO NMOMTH HA
30% sobiwe yposusa 2009 ropa v B ABa pasa
npeesiwaer 06bvémebl 2008 ropa. Cpeagu Mupo-
BbiX Npon3sBoguTeneil ypana Kasaxcrad Teépao
VOEpPXKMBAET NUAEPCTBO BTOPOH rog nogpsa v
3aHMMAET TpeTk rnobanbHoro NPoOM3BoOACTBa.

HauuoHankHaa aTtoMHas KoMnaHuA «Kazatom-
NPoM», KK BEAYILARA ypaHoAo0bIBAIOWAn KOMNAHKA
CTPaHbl, OCYIWECTBMNA peanu3auuio ypaHda B npo-
wnoMm rogy e obwéme okono 9000 ToHH, 6e3 y4yéra
ACMEPHWX M COBMECTHLIX NPEANPUATMA. YMCTbIN
[OXOM XONAWHFE 338 [aHHbLIA ne-
pMof COCTaBMN okono 53 Mnpa
TEHre, YTo Ha 24% npeBblliaeT
nokazartenu 2009 roaa.

B 1 keaprane 2011 roga komM-
NaHus NPOAONXUNA NONOKMTENL-
HYH TEHASHUMIO pOCTa MpoW3-
BOACTBEHHBLIX MoKazaTenen. Tak,
KOHCONWAMPOBAHHBINA YMCTLIM A0~
X0 B NEPBLIE TPY MECALILI 3TOrM0
roga gocrur 13,7 Mnpa TeHre npu
obkémMe nobbim B 2543,4 ToHH. B
TO ¥e spemMs Bcero B Kasaxcrane
6uino nobbiTo 44437 TOHH ypa-
Ha, 4T Ha 9% 6Gonble, 4em B 1
KBapTane npownoro roga.

B uenom, Ha 2011 roa aobeiua
ypaHa B Ka3zaxcraHe nporHosupy-
erca Ha yposHe 19 600 ToHH, YTO
AOMKHO elwé bonblue yNpoYnTh NO3KUWMKM CTPaHbl Ha
MMPOBOM ypaHoBoM peiHke. A B 2012 roay 3T0T noKa-
3aTenk BRONHE MOXET NePeBanvTsb U 3a OTMETKY B 20
000 ToHH. [ng cTonb MacwTabHoro yBenuueHua Bel-
MYCKa eCTb BCE TEXHWHECKME BOIMOMHOCTH, pecypesl
 TexHonorud. Mpu aToM, aobeiya ypaHa BEAETCA KaK
€ UCMONbL30BaHueM COBCTBEHHBIX MOWHOCTEN, TaK 1 C
NPUBAEYEHUEM MHOCTPaHHbIX NapTHEPOB M3 Poccuk,
AnoHuy, Kutaa u OpaHumm.

OAHOM K3 OCHOBHBLIX CTPaTErMYeCcKux 3aaad, KoTo-
puie cTaeuT nepeq coboi HAK «KasaTomnpoms, ABns-
ETCA NONY4eHNe MakcMMansHoOW Npubsinu © Kaxaoro
A0BLITOT0 KMNOrpaMMa ypaHa 3a c4eT s erTUBHO-
ro ¥ ONTUMANLHOrO MCNONL30BaHMA ChipbeBor Basbl.
[lns 3T0r0 HeobXOAMMO OCBaMBaTL MOMHLIM NPOW3-

BOACTBEHHLIM UMK, T.2. NepexoanTs 0T peanvaaluu
YPaHOBOro Chipbsi K peanu3auun npoaykTos c bonee
BLICOKMM YDOBHEM Nepeaena 1, COOTBETCTBEHHD, Bbl-
COKOM A0BABNEHHOM CTOMMOCTLIO.

B 2010 rogy KOMNaHWA aKTWBHO pa3suBana npo-
eKTbl B 06NacTv KOHBEPCWM W OBOralleHua ypaHa,
NPOM3BOACTBA AAEpHOro Tonnwea. Tak, COBMECTHO
¢ KaHaackoi wopnopaumed Cameco Hauatsl pabo-
Tbl MO CO30EHWK) KOHBEPCWOHHOMO MPOW3BOACTBE,
KOTOpOE NpeanonaraeT nony4YeHwe rekcapropuaa
ypaHa 13 ypaHcoAepxallux Marepuanos. pu 3tom,
rexcahTOpua YypaHa SBNAETCA NPOMEXYTOYHbIM
NPOAYKTOM NpK NONy4eHHW 060-
rawéxHoro ypaHa. B ciepe obo-
raueHus ypaHa «KazaroMmnpom»
MMeeT AOroBOPEHHOCTW C poc-
CHUCKOW rockopnopauwen «Po-
caTtoM» 0 AafbHelleM pasBuTHA
npoekta 3A0 «LIOY= (UexTp no
oboraweHuio ypaHa).

B cihepe npon3eoacTea Agep-
Horo Tonnuea B okTAbpe 2010
rona mexay «KazaroMmnpomom:
u dpaHuy2ckoil AREVA noanuca-
Ho CornaweHue o nopsaake pea-
NK3aLMK COBMECTHOW AeATent-
HOCTHM B oBnacT¥ NPoM3BOACTEA
TennoBbigensowmx cOopok Ha
AQO «¥M3» B COOTBETCTBMM C
3TUM  COTNAWEHWEM KOMMNaHWA,
npuHagnexawas Ha 51% «Kaza-
ToMnpomMy» ¥ 49% AREVA, nOCTPOUT HOBYIO NUHWUIO
no NpOM3BOACTBY TOMNMBHLIX COOPOK Ha ocHoBE
npoekta AREVA ana 3asoaa B YcTb-KameHoropcke.
Mnauupyercs, YTo HOBbIM 3aBoA MowHocTeo 400
TOHH B rog Ha4HeT gestensHocTs B 2014 rogy.

B KOHEYHOM WTOre, AeATeNnbHOCTL «KasaTomnpo-
Ma» HanpaeneHa Ha obecneveHne u CoxpaHeHne nu-
AepCKUX NO3VUMA Ka3axcTaHa B 06nacTu ypaHoBO
npoMblwneHHocTy. CerofHa Kasaxcrad 3aHuMaet
BTOPOE MECTO B MMpe MO 3anacaM ypaHa v nepeoe —
o o6béMam 4obbidK. YTO 3aMe4aTENBHO, MMEKLLMECH
[AOCTUMEHWUS HE SBNAIOTCA NPeaenom ANA aTeYeCTBeH-
HO ypaHoaobbiBatowei 1 ypaHonepepabaTsisaiowen
OTPacW, M MMEKoTCA BCe NPEANOCITKK ANA fanbHeR-
Wero KONWYeCTBEHHOro U KaYeCTBEHHOro pocTa.

Haranwea XXpaHosa,
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KAZATOMPROM:
POSITION OF A LEADER

8ad,
10K

China, Japan and France.

One of the strategic objectives which
NAC Kazatomprom sets for itself is re-
. ceiving a maximum profit from every
kilogram of uranium produced due to
effective and optimal use of raw materi-
als base. To do this, it is necessary to
use a complete production cycle, which

In 2010, uranium production in Kazakhstan
amounted 17 803 tons. This is almost 30%
more than in 2009 and is twice of production
in 2008. Among the uranium producers, Kaza-
khstan firmly holds leadership the second year
in a row and takes one third of global output.

Last year national atomic company Kazatomprom as
a leading uranium producing company in the country
sold uranium in the amount of 9 000 tons, not including
subsidiaries and joint ventures, The net income of the
holding for this period was about 53 billion KZT that by
24% exceeds 2009 figures.

In Q1 2011, company continued a positive growth
trend of performance indicators. So, the consolidat-
ed net income for the first three months of this year
reached 13.7 billion KZT with a production volume of
2 5434 tons. At the same time, Kazakhstan produced
4443.7 tons of uranium that is 9% more than for the
first quarter of the last year.

Overall, for 2011 uranium production in Kazakhstan
is forecast at 19 600 tons that should further strength-
en country’s positions at the global uranium market.
In 2012, this figure may well cross the mark of 20 000
tons. There are all technical capabilities, resources and
technologies for such a large increase in the output.
Therewith, uranium is produced by using own facilities
as well as by bringing foreign partners from Russia,

saxcrak? 1 (20) 2011

by other words, to proceed from sale of
uranium feedstock to sale of products
with a higher end use, and as result,
with a higher added value.

In 2010, company has been actively de-
® veloping projects in the field of converting
*and enriching uranium, producing nuclear
fuel. For example, together with Cameco
Canadian Corporation it started works on creating con-
version production which intends to produce uranium
hexafluoride from uranium containing materials, There-
with, uranium hexafluoride is an intermediate product in
production of enriched uranium. In the area of uranium
enrichment Kazatomprom has arrangements with Rus-
sian state corporation Rosatom on further development
of UEC CJSC project (Uranium Enrichment Center),

In October 2010, in the field of nuclear fuel production
Kazatomprom and French AREVA signed the Agreement
on implementation scheme of joint activities in produc-
tion of fuel assemblies at UMP JSC. In accordance with
this agreement, the company owned by Kazatomprom
(519%) and AREVA (49%) will build a new production line
for fuel assemblies on the base of AREVA project for the
plant in Ust-Kamenogorsk. It is planned that new 400
kta plant will start to operate in 2014,

Eventually, Kazatomprom's work is aimed at
ensuring and maintaining leadership positions
of Kazakhstan in uranium industry. Today Kaza-
khstan ranks the second in the world in terms of
uranium reserves and the first in terms of pro-
duction volumes. The great thing is that current
achievements are not the limit for domestic ura-
nium producing and uranium processing indus-
try, and there are all the prerequisites for further
guantitative and qualitative growth.

Natalya Zhdanova,
NSK




EBPASUACKOE

YPAHOBOE NMPOCTPAHCTBO

ATOMHO-3HEPreTUYECKMA KOMMNEKC WMEeeT BCe
NpeanocLNKM CTaTe OAHWMM M3 NOKOMOTUMBOB 3KO-
HOMWYECKOro POcTa M MHTerpauMM Ha eBpasHincKoM
npocTpaHcTee, K TakoMy BbiBOAY NPUXOANAT cocTa-
BUTENW BRINYLWEHHOro B AHBape EBpaznickum Bau-
koM paseutuA (EABF) aHanvTwyeckoro of3opa, no-
CBAWEHHOrO coTpyaHuyecTsy Poccun u Kasaxcrada
B @TOMHO-3HEPreTUYECKOM KOMMIeKce.

«CeroAHs aToMHas 3IHepreTuka wurpaer BCé
fonblly ponk B MAPOBOW 3KOHOMWMKE W nepe-
HMBaET Nepuof peHeccaHca. M[eHepauwa aToOMHON
IHEPrUW MOXeT obXoauTeCA B TPW pasa pgewesne
BETPOBOW W B NATE Pa3 ASWEBNE CONHEYHOW, —
NOACHAET B 3TOM CBA3W OAWH W3 aBTopoB 0630-
pa, HavyaneHWk OTAena 3KOHOMWUYECKOro aHanwaa
W KOHCanTuHra EABP EBreHwia BuHokypoe. — MNpw
akcnnyataumu A3C npakTMyeckm HeT Beibpocos
NapHUKOBbIX ra3os. Ecnu 6bi NPUWNOCE 3aMEHUTb
Bce 440 peaxkTopoB, KOTOpbie €CTb B MWpe, Ha
0BblYHbIE TENNO3NEKTPOCTAHUWK, TO NPU NPOM3-
BOACTBE TAKOr0 ¥e KONMYecTBa 3NEKTPO3HEepriu
exerofHele BeIBpOCH yrnesofopofa B aTMocde-
py Bblpocnu Gbi Ha 3,2 MApA. TOHH. Bonee Toro,
KOMMNEKCHOe pasBUTHE aTOMHO-3HEPreTUYecKoro
KOMMSIBKCE HECET MHOrOMUCNEHHBIE 3KOHOMMWYE-
CKMe Boiroabl ana Poccuu v KazaxcTtaHa Kak Kpyn-
HEWMLLMX MrPOKOB 3TOTr0 PhiHKa U CNocobHO oKaszaTh
CaMOoe MO3MTUBHOE BIMAHME Ha 0BLLYI0 AWHAMMKY
3KOHOMWUYECKOrD poCcTa B PervoHe»,

MupoebiM nuaepoM no gobbive ypaHa KasaxcraH
crtan 8 2009 rogy, KOrAa COBOKYNHbIA OBbEM ero
AobbiuK BLIPOC HA 63% W coCTaswun okono 14 TeiC.
ToHH. Mo o6béMy AoBkIuK pecnybnuka 3aHana nep-
ayi0 nosuumio (28%), notecHne KaHaay (24%) n As-
cTpanuio (19%). Poccui npuHagnexut 34% pbiHKa
oBorawérHoro ypara, 22% peiHka KoHeepouK, 12%
PblHKa MO NOCTABKE AAEPHONO TONMMBA W CTONLKO
e — pelHKa cTpouTenscTea A3C.

KoHkypeHTHble npernMywecTea obenx cTpaH op-
raHMyHo AOMNONHAKT APYr ApYra, No3ToMy TecHas

koonepauua PO w PK sBNAGTCA 3an0roM pasBuTHA
W peanv3auvi NWAepCKoro NoTeHuuana, oTMeyaet-
¢ B 0630pe. HeobXoAMMOCTE MHTEMPaLMKM aTOMHO-
IHEepreTUYeCKMX KoMnnexkcos KasaxcTtaHa v Pocouu
obycnoBneHa «3KOHOMWYECKMMM M NONUTUYECKHMKA
NPUYMHEMK, K KOTOPLIM MOMHO OTHECTH B3aumo-
AOMONHAEBMOCTL  MPOM3BOACTBEHHBIX  MOWHOCTEW
W TEXHONOMMA Ha 3Tanax Bu3HeC-LUenoYykn RaepHo-
TONMMBHOrO LMKNAa MO BCEH TEXHONOrMM, KOTOpas
ocTanack oT obLiero COBETCKOro NPoLoro»,

«Bnaropaps coTpyaHuuyecTBy ¢ Poccuein Kazax-
CTaH MOMET B BnuKalluee BpEMS BLIMTH Ha MEXAY-
HAPOAHbIF PLIHOK HE TOMBKO Kak NOCTABWMK ChIpbA,
HO M Kak CTpaHa-nocTasuwmk npoaykTos bonee Bbl-
COKMYX CTAAMiA ANEPHO-TONNMBHOID LMKNG, — CYMTa-
eT EBreHnid BUHOKYpoB. — Poccus, B CBOK OMEpeflb,
WMMEET He MEHbLUE BbIFOA OT TaKOro COTPYAHWYECTBa
NOCpPeACTBOM NONY4YeHWA A0CTYNa K Cbipbio. Mo Ko-
NUYECTBY COBMECTHBIX C «Ka3aToMnpoMoM» npoek-
ToB ¥ obwemMy 06bémy Aobbiun «PocaToM» yxe cTan
nuaepom: bonee 25% npownseoawmoro APM3 ypaHa
NPUXOAUTCA Ha pOCCHUiCKD-KazaxcTaHckue Cll».

B wuccnegoBaHMu  Takke paccMaTpuBaloTCA
MWPOBbIE TEHAEHUWMW Pa3sBMTWA aTOMHOW 3Hepre-
TUKMW, noapoBHO NpoaHanu3upoBaHO COCTOAHWE
aTOMHO-3HEPreTUYECKUX KOMNNekcos KasaxcraHa
W Poccuu, a Takke coepxuTcs o630p ABYCTOPOH-
HEro COTPYAHWM4eCTBa MOCKBE U ACTaHbl B 3TOW
06nacTu U UX COBMECTHbIX UHULMATHB U NPOEKTOB
Ha TeppuTopun CHI,

EABP — mexayHapogHaa QuUHaHCOBaA opra-
HM3auWA, yypexaeHa Poccven v KasaxctaHom B
ausape 2006 roga Ans CoAeCTBKS PA3BUTHIO Pbi-
HOYHOM 3KOHOMMKW FOCYAapPCTB-YYACTHWKOB, WX
YCTOW4MBOMY 3KOHOMMYECKOMY POCTY W pacuiupe-
HHIO B3aWMHbLIX TOPrOBO-3KOHOMMYECKWX CBA3ZEN,
VcTaeHbi kanutan EABP npeswsiwaer 1,5 mnpa.
pgonnapos CLUA. TlocygapcTeaMu-yYacTHHUKAMK
Banka aenswoTcA Poccwsa, Kasaxcrad, ApMeHua,
TaaxuKMcTaH u benapycs.

Mo gawHBIM HHOPMAreHTCTB

finepHoe obwecTBO I{aaaxc; 1 (20) ;
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EURASIAN URANIUM ZONE

Atomic energy complex has all the prerequisites
to become one of the drivers of economic growth
and integration in Eurasian zone. This conclusion
has been drawn by the authors of analytical review
published in January by Eurasian Development Bank
(EDB) and dedicated to cooperation between Russia
and Kazakhstan in atomic energy industry.

Today the atomic industry plays an increasingly
important role in global economy and experiences a
period of renaissance. The generation of atomic en-
ergy may cost three times less than of wind energy
and five times less than of solar energy, explains
in this regard one of the review's authors, Head
of Economic Analysis and Consulting Department at
EDB Mr. Yevgeniy Vinokurov. Operation of NPP gives
virtually no emissions of greenhouse gases. If it had
to replace all 440 reactors operating in the world
with conventional power plants, then when produc-
ing the same amount of electricity annual carbon
emissions into the atmosphere would rise by 3.2 bil-
lion tons. Moreover, an integrated development of
atomic energy industry brings numerous economic
benefits for Russia and Kazakhstan as major play-
ers at this market and is able to provide the most
positive impact on the overall economic growth dy-
namics in the region.

Kazakhstan became a world leader in uranium
production in 2009 when a total volume of its pro-
duction grew by 63% up to 14 thousand tons. The
Republic was ranked the first in terms of production
(28%) surpassing Canada (24%) and Australia (19%).
Russia owns 34% of enriched uranium market, 22%
of conversion market, 12% of nuclear fuel supply and
the same percentage of NPP construction market.

Competitive advantages of both countries seam-
lessly complement each other, therefore close coop-
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eration of the Russian Federation and the Republic
of Kazakhstan is the guarantee of development and
realization of leadership potential, notes the review.
The need in integration of Kazakhstan and Russian
atomic energy complexes is conditioned by “eco-
nomic and political reasons which include comple-
mentarity of production facilities and technologies
at stages of business chain of nuclear fuel cycle on
the whole technology remained from the common
soviet past”.

“Thanks to cooperation with Russia Kazakhstan
may soon enter an international market not only as a
supplier of raw materials but also as a country sup-
plying products of higher nuclear fuel cycle stages,
thinks Mr. Eugeniy Vinokurov. — Russia, in turn, does
not have fewer benefits from this cooperation recejv-
ing access to raw materials. By number of joint with
Kazatomprom projects and total production volume
Rosatom has already become a leader: over 25% of
uranium produced by ARMZ is the contribution from
Russian-Kazakh JVs.”

The study also examines global trends in devel-
opment of atomic industry, analyzes in detail the
present situation in Kazakhstan and Russian atomic
energy industries, as well as gives the overview of
bilateral cooperation between Moscow and Astana
in this field and their joint initiatives and projects
in the CIS.

EDB is an international financial organization
founded by Russia and Kazakhstan in January 2006
to promote market economies of member countries,
their sustainable economic growth and expanding
mutual trade and economic relations. The author-
ized capital of EDB exceeds 1,5 billion USD. Member
countries of the bank are Russia, Kazakhstan, Arme-
nia, Tajikistan and Belarus.

According to news agencies




XPOHUKA

13 axBaps
Uranium One ysennyuna

NpoOM3BOACTBO YypaHa B8 ABa
paza

«Uranium One Inc.» coobwmna
ob yeenwueHun Ha 75% npouzsog-
CTBa ypaHa B YeTBEpPTOM KBapTane
MUHYBLUETO ropa v Bonee YeMm gay-
KpaTHOM pOCTE NPOM2BOACTEA 33
geck 2010 rog. B cooblueHuy Kom-
nasuK ot 10 AHEapA FOBOPUTCA, YTO
oTHeCEHHan [OonA npov3scacTea
33 YeTBEPTHIM KBApTan cocTasuna
2,1 MNH. YHTOB OKCWAA YpaHa no
cpasHeHwo ¢ 1,2 mnu. dyHTos U308
B JeTeépToM kBaprane 2009 roga.
Mo OTHOWEHWKD K NOoKa3aTensaM Tpe-
Teero keaptana (1,7 MaH. dyHToB
U308) npou3eoacTeo BO3POCND HA
24%. Bcero B NpPOLWNOM rogy KOM-
naxua npowzeena 74 mnH. U30s no
cpasHeHwio ¢ 3,6 MnH. dyHToB B
2009 rogy. Poct npov3eoacTea co-
cTasun 106%. Beco ypaH KoMnaH1u|
B 2010 rogy nobwiBancA Ha kasax-
CTAHCKWMX NPOeKTax.

Ha pygHuke «Axpanas B Teye-
H1e roga «Uranium One Inc.» Buino
nipou3seaeHo 1,9 MaH. dyHTOB oK
cWfa ypasa, Ha pygHuke «HOxHbIiA
WHKai» — 3,1 MAH. dyHTOB, Ha pya-
Huke «Kapartay» — 2,2 MAH. yHTOB,
Ha pyaHuke «Xapacan» — 0,2 MnH.
thyHTOB. KpoMe TOro, Ha pyAHMKaX
whxbacray» W «3apedyHoer, Npu-
ofipeTEHHLIX B paMKkax nepexoga
«Uranium One Inc.» nog KOHTpONe
poccuidckoro OAO «AToMpeaMeTso-
noTo=, B nepuon ¢ 27 no 31 neka-
Bpa 2010 roaa BeiN0 NpoOM3BEAEHD
okono 34 Teic, dyHros U308, Mpo-
@MW KOMNaHKWK 33 MAHYBLUMIA roa
cocrasunu 6,9 mnH, dyHToe U308,
YTO Ha 116% Gonblue, 4em 3,2 MNH.
(hYHTOR OKCMAR YPaHa, peanu3o-
BadtHbie 8 2009 rogy.

Nuclear.ru
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KuTtait yeenuuun obbémbi
WMAOpTa ypaHa

B 2010 rogy Kuraid Gonee vem
B TPW Pasa yBenu4un UMNopT ypa-
Ha AnA obecneyYeHWA TOMIWBOM
HOBBIX ADC W CO30aHWA 3anacos
matepuana. MNekuH CTPEMUTCA go-

NMEPCMNEKTUBbI PASBUTUA
BOJIKOBIreoJioruv

AD «BONKOBreonorua» ABNAETCH OCHOBHLIM UCNONHWTENEM paboT B
crpykType AD «HAK «KazatoMnpom= No BYpeHuio ¥ COOPYXEHHIO Tex-
HONOTMYECKUX CKBEXWH ANA ypaHoaobbiBaloWmWx NpeanpuaTiia , a Tak-
Ke Mo passeaxe ypaHoBeIX MECTOPOXAEHUNA,

B HacToAwee Bpems Tonbko AQ «Bonkosreonormsa» cnocobHo pe-
WKTE 33344 MO AaNkHeRWEMY PA3BUTHI0 MUHEPaNLHO-CEIPLEBOM Badki
ypaHa Ha lore KazaxcraHa, a Takye opraHv3oeate paboTel No paspa-
BOTKe NPOrpaMMbl Pa3BUTMA YPaHOBOMW ChipbeBoM 6a3bl Ha CEBEPHLIX
TEPPUTOPUAX CTPaHbl C BblAENEHMEM NEPCTIEKTMBHBIX NNOWAAeHW Ans
NMOMCKa W PasBedKy YPaHOBbIX MECTOPOXAEHWA.

MporpaMma paGot no KkHoMy KazaxcTany ao 2030 roaa paspabora-
Ha B AD «BonkoBreonarua»u yTeepxaeHa npeavaeHTom AQD «HAK «Ka-
saroMnpom: 30 gexabpa 2008 rona. Ha 3acenaHui HayyHO-TEXHUYECKOH
konneriy KoMuTeTa reonorud W Heapononb30BaHWa, KOTOpOE COCTOR-
noce 11 aerycra 2008 ropa, nporpaMMa Geina paccMoTpeHa U cornaco-
BaHa KaKk BHYTPEHHAR nporpaMma gedatensHocTu AQ «HAK «KazaTtom-
npom=, 3aTpaTsl Ha peanu3aumio NPorpaMMbl ykasaxsl B Tabnuue 1.

O6bEMBI MHBECTHLIHI Ha MOMCKOBLIE W pa3BefoyHbie paboTei
Ha ypaH B 2011-2020 rr. (O Hblii KazaxcraH)

ThiC. TEHIE

Buasi PP/ Toam 2011 2012 2013 | 2014
[Nouckorsie 1 passetodnsie paborst | 653 850 699 620) 748 5931 2274 069

Passenounsie padorsl 3864 811 | 998600 1 083 865 | 4 366 318

BCEI'O 4518661 | 1698 220 1 832458 6 640 587

2015 2016 2017 | 2018 2019 2020 Cymma

2154 084] 1371822 317986 124 869 26900) 27066/ 8 398 859

4 359 820/ 3 427939 704 3121 753 444 5 786 304| 5 857 583| 32 203 196
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DEVELOPMENT PROSPECTS
OF VOLKOVGEOLOGY

Volkovgeology JSC is the main company in the structure of NAC Ka-
zatomprom engaged in drilling and construction of technological wells
for the needs of uranium mining divisions , as well as in exploration of
uranium deposits.

Currently, only Volkovgeology J5C can solve the problem for the further
development of mineral resources of uranium in southern Kazakhstan, and
organize work for making a program on development of uranium resource
base in the northern regions of the country with allocation of perspective
areas for the search and exploration of uranium deposits.

The program of work for southern Kazakhstan up to 2030 was de-
veloped in Volkovgeology 1SC and approved by the President of NAC
Kazatomprom on December 30, 2008. At the meeting of science and
technology board of the Committee on Geology and Subsoil Use, which
was held on August 11, 2008, the program was discussed and coordi-
nated as an internal program of NAC Kazatomprom activities. The costs
of implementation of the program are specified in Table 1

The volume of investment in prospecting and exploration for
uranium in 2011-2020. (South Kazakhstan)

thousands tenge

2012 | 2013 2014
699 620| 748 593| 2274 069
998 600/ 1 083 865 | 4 366 518

_[&'pes of works / Years 2011
Exploratory and prospecting works | 633 850
Prospecting works 3864 811

TOTAL 4518661 | 1698220 1 832458 6 640 587
2015 [ 2016 | 2017 [ 2018 | 2019 | 2020 | Amount
2154084 1 371822 317986 124869] 26900 27066 8 398859

4 359 820 3 427939 704 312|1 753 444 5 786 304 | 5 857 583 | 32 203 196
6 513 904] 4 799 761 1 022 298| 1 878 313| 5 813 204 5 884 649| 40 602 055
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Uranium One doubled ura-
nium production

Uranium One Inc. reported a
75% increase of uranium produc-
tion in the fourth quarter of last year
and more than two-fold increase in
praduction for the whole year 2010.
In its announcement dated January,
10 the company stated that attrib-
uted production for the fourth quar-
ter totaled 2.1 million pounds of
uranium oxide, compared with 1.2
million pounds of triuranium octox-
ide (U308) in the fourth quarter of
2009. In comparison with figures of
the third quarter (1.7 million pounds
of U308) production increased by
24%. Total amount of U308 the
company produced last year equals
74 million over 3.6 million pounds
in 2009. Output growth equaled
106%. In 2010 all uranium company
mined in Kazakhstan,

During the year 2010 Uranium
One Inc. produced 1.9 million
pounds of uranium oxide at the
Akdala mine, 3.1 million pounds -
at the South Inkai mine, 2.2 mil-
lion pounds - at the mine Karatau,
0.2 million pounds - at the mine
Kharasan. Besides, attributable
production at the mines Akbas-
tau and Zarechnoye, which had
been acquired with the transition
Uranium One Inc. under control
of the Russian 0JSC Atomredmet-
zoloto, about 34 thousand pounds
of U308 had been produced dur-
ing the period of December, 27-21
in 2010. The company's sales for
previous year totaled 6.2 million
pounds of U308, which is 116%
more than 3.2 million pounds of
uranium oxide, sold in 2009,

Nuclear.ru

January 25
China increased uranium
imports
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BECTH AONKD AAEPHOM IHEPreTHKW
B banaHce go 5% k 2020 rogy. B
HACTORIWEE BPEMA OHa COCTaBNAET
MeHee 2%. Mo AaHHBIM, NpeacTas-
neHHbiM - TNaeHbiM - YNPaBNeHUEM
TAMOWEHHOW cnywbel KHP, ofwmi
obbEM MMNOPTa ypaHa 3a NpownbLii
rog coctasvn 17 136 TonH. Kutal
BEO3WN ChipLEBLIE MAaTEPHans! ANA
npoM3BoAcTBa TOMAMBEa ans A3C
13 Kasaxcrawa, ¥Yabexwcrana, Ha-
MuBuM, Poccwu u Aectpanuu, C
BBOAOM B CTPOM B NpOWNOM rogy
OBYX HOBbIX PEAKTOPOB 0bWAR re-
HEPUPYOWaR MowHocTe ASC Bo3-
pocna o 10,8 MBT.

Nuclear.ru

26 AnBapa

KouTpons 3a He3lakoHHbIM
nepeMeleHneM pagHoaKTHB-
HbIX MaTepHanos

B pamkax cornalieHus Mexay
MunucTepcTeom duHancos PK w
MuUHUCTEPCTBOM 3HepreTuku CLLIA
0 coTpyaHHyecTee B obnacTk npe-
AOTBPAWEHWA HE3aKOHHOro nepe-
MELEHWA ANEDHbIX MAaTEpHAnoB B
AxTay c 21 no 24 sHeaps nobeisa-
Na MexayHapogHas rpynna cne-
LUMaNUCTOB.

B cocras rpynnel BoWwnw npeg-
cTapuTeny MUH3Hepro W noconb-
crea CLUA 8 PK, HauwoHansHoM
CEBEPO-3aNaAHON  TUXOOKEaHCKOI
nabopatopuu CLLA, a Takxe cne-
uuanucTel M3 Poccun v Kaszaxcra-
Ha. Mpynna NoceTuna TaMomeHHble
NOCTLI, PACNONOKEHHBIE B MENAY-
HAapOAHLIX NYHKTaxX nponycka, rae
Hawbonee BbLICOKa BEPOATHOCTE
HEC2HKUMOHWPOBAHHOID MpoBO3a
pagMauMoHHblx  Matepwance. B
TAKMX NYHKTaX NPOMNycka yCTaHoa-
NeHLl M YChEWHO ABMCTBYIOT pa-
OMALWOHHBEIE MOHWTOPLI, KOTOpBIE
NO3BONAT 0bHaPYKUTL genAllme-
CA ¥ PaAHOaKTHBHLIE MATEDHaNK B
rpyzay, Barame, pydHOM Knagw M
TPAHCNOPTHLIX CPeACTBaX.

JEByCTODOHHEE  COTNALLEHWE,
no KOTopoMy npoussoanTca pabo-
Ta, NO3BOMWT BHECTH COBMECTHBIH
BKNag B YKpPENNeHHe pEMUMA He-
PAcNpOCTPaHEHHA ANEPHBIX MaTe-
puanoe, obecneyeHue pervoHans-

Mo ceBepHbLIM TEPPUTOPUAM HeoBX0aMMO NMPOBECTW OUEHKY nep-
CNEKTWUE BLIABNEHWUA YPAHOBLIX MECTOPOMASHWA, NPUroAMLIX ANA OT-
paboTku cnocobom MNB, Ha ocHoBe npoBefeHKa rNyBUHHOrD reonoru-
YECKOro KapTupoeaHus macwraba 1:200 000. 3Tu TeppuTopuK obleid
nnowaaeto 317 Teicad KM® BKnoYawT B ceba MNaenogapckoe MNpump-
ToilWwbe, CeBepo-KaszaxcTaHckui cKNoH, KOCTaHackylo CennoBuHy,
IOxuo-Typravckyio BnaguHy W MNpuapanse. B CBA3W C OrpoOMHOW Tep-
PMTOPMEN MCCNEAOBaHWA NpeAnaraeTcs Cneaylollan NnocneaosaTens:
HOCTb NpoBeaeHus paboT:

2011-2013 rr. = KocTaHaWuckan ceanosuHa;

2013-2016 rr. — Cesepo-KazaxcTaHckuit cknoH u Nasnogapckoe Mpu-

UPThIWbE;
2016-2018 . — KOxHo-Typraickan
BnaguHa W MNpuapanse.

OpHeHTHPOBOYHaR CTOWMOCTE pa-
BoT — 250 MNH TeHre, B TOM YUCMe Ha
2011 rop — 25 MNH TEHre Ans COCTas-
NEHWA NPOrpaMMbl M NpoexTa pabor.
CTOMMOCTE NPOBEAEHUA MOMCKOBLIX
paboT Ha NepCcneKTUBHLIX NAoWaaax
Byner onpegeneHa npu paspaboTke
oblei nporpammel paboT no cesep-
HbIM TEPPUTOPUAM,

OpyrvM HanpaeneHweM [eaTenb-
HocT AQ «Bonkoereonorua» Aens-
ETCA CcO2faHMe W pa3euThe B Kazax-
CTaHE MWHEPanNbHO-ChipLEBON Ga3bl
peaKux K peaxo3eMenbHbiX 3eMeH-
TOB. B uenom, 3agava AnA KOMNaHWM
HOBaA WM [AOCTaTOMHO CROXHAA. Tem
HE MeHee, NP pasBefKke YPaHoBbIX
MECTOpOX/AEHUA onpoboBaHue pya
Ha HanU4Me B HWMX MOMYTHBIX KOM-
MOHEHTOB  BbIABMND  NPUCYTCTBUE
PEHMA, CKaHAMA W PEeaKUX 3eMenb,
Kpome TOro, NpU NPOW3BOACTBE pa-
60T no rnyBMHHOMY recnorMyYecko-
MYy KapTMpoBaHwio ObNO OTKPLITO
COBCTBEHHO MECTOPOXAEHWE PEeaKMX 3eMent AkkeHce. Takke OTKPbITO
ypaH-BaHaaMesoe MecTopokaeHue MayTkaH, B KOTOPOM 3anack! ypaHa
oueHueatoTca B obwéme 5000 ToHH W BaHagua — go 50 000 ToHH.

B pelweHWH NOCTABNEHHOM 3a8a4M No co3faHuio Basel peaxkux W peg-
KO3EMENbLHBIX IMEMEHTOB MMaBHbIM ABMAETCA KOHCONUAAUWA NOKa ewe
OCTABWEroCH MHTENNEKTYaNbHOro NnoTeHuuana pecnybnukm. W caenats
3TO MOXHO Ha 6a3ze AD «BonkoBreonorsa», KOTOPOE K TOMY xe obnapa-
€T CUNbHOM aHanWTHYeckown Gason,

Ans ocywecTBneHna obo3HadeHHsIX npeanoxeHvidi B AD «Bankos-
reonorua» HeobxoaMMo AONCNHWTENBHO CO3AaTh ABa Unuana YMCneH-
HOCTEIO Ha nepeoe spema 50-70 yenoser. OAMH M3 HUX ONA OLEHKW
YPAHOHOCHOCTH CEeBEepHLIX TEPPUTOPUIA LenecoobpasHo pasMecTuTh B
ropone CTenHoropcke, BTOPOW — Ha Ore, B pPaioHe MECTOPOXAEHWS
AKKEHCE UMK MECTOPOXAeHUA ayTaH, T.e. B 3aBUCUMOCTU OT Bribopa
nepeooqepeaHoro obbexta. OBLIaA CTOMMOCTE KanNMTanbHbIX BOXEHWI
coctasuT © 117 MnH Tedre, Peanuzauna GaHHBIX NPOSKTOB MO3BONWT
YKDPENWTL MWHEPaNbHO-Chipbesyy 6asy Kak No OCHOBHOMY NPOAYKTY
ypaHoAoObIBAKOWER OTPacnK, Tak ¥ NO MOMYTHBIM NPOAYKTaM, MMel-
WM BLICOKYH) PbIHOYHYIO CTOMMOCTb. A 3T0, B CBOK O4Yepeds, YBenuumT
NpUBEINEHOCTE AeaTensHOCTH AQ «HAK «KazatoMnpoms».

Ceprei Cywkxo,
Bonkosreonorus
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The northern territories should be evaluated on the matter of pros-
pects for identifying uranium deposits, suitable for mining by in-situ
leaching, on the basis of deep geoclogical mapping of scale 1:200 000.
These territories with the total area of 317 000 km? include Paviodar-
Irtysh region, North Kazakhstan slope, Kostanay saddleback, South Tur-
gai basin and the Aral Sea region. Due to the vast area of research the
following sequence of operations is proposed:

2011-2013 - Kostanay saddleback;

2013-2016 — North Kazakhstan slope and Paviodar-Irtysh region;

2016-2018 — South Turgai basin and the Aral Sea region.

The estimated cost of works is 250 million tenge, including 25
million tenge in 2011 for making a
program and a project of works.
The cost of search operations on
the perspective areas will be de-
termined during development of
a common work program for the
northern territories.

Another activity of Volkovge-
ology JSC is the creation and de-
velopment of the mineral resource
base of rare earth elements in Ka-
zakhstan. In general, this task is
new and rather complicated one for
the company. Nevertheless, during
exploration of uranium deposits the
ore tests for the presence of as-
sociated components revealed the
presence of rhenium, scandium and
other rare earths. In addition, there
was discovered an actual rare-earth
deposit Akkense when conducting
works on deep geological mapping.
Also an uranium-vanadium deposit
Zhautkan was found with estimated 5,000 tons of uranium reserves
and 50 000 tons of vanadium.

The main issue when solving the posed problem of creation of rare
earth elements resource base is a consolidation of the still existing intel-
lectual potential of the country. And it can be done on the basis of Volko-
vgeology JSC, which, in addition, has a strong analytical basis.

In order to implement the outlined proposals, Volkovgeology JSC
should establish an additional two branches numbering for the first time
50-70 workers. One of them, which will evaluate the content of uranium
in the northern territories, may be placed in the city of Stepnogorsk,
the second — in the south of Kazakhstan, near the deposits Akkense or
Zhautkan, depending on the choice of foreground object. The total value
of capital investments will amount to 6,117 million tenge. The implemen-
tation of these projects will enhance the mineral resource base both for
the main product of the uranium industry and the associated products,
which has a high market value. This, in turn, will result in an increase of
the profitability of NAC Kazatomprom.

Sergei Sushko,
Volkovgeology
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China has more than tripled its
uranium imports in 2010 in order
to fuel a2 new nuclear power plants
and to raise stocks. Beijing seeks
to increase nuclear power's con-
tribution to 5% of total generating
capacity by 2020, from less than
2% now. According to Directorate
General Customs of the PRC, ura-
nium import in 2010 totaled 17
136 tons. China shipped the raw
material feedstock for nuclear
power plants from Kazakhstan,
Uzbekistan, Namibia, Russia and
Australia in 2010. With the com-
missioning of two new reactors
last year, the total generating ca-
pacity of nuclear power plants has
increased to 10.8 GW.

Nuclear.ru

January 26
Control of illicit trafficking
of radioactive materials

Under agreement between Min-
istry of Finance of the Republic of
Kazakhstan and the US Department
of Energy about cooperation in the
field of prevention of illegal move-
ment of nuclear materials the in-
ternational group of experts visited
Aktau in January, 21-24.

The group consisted of repre-
sentatives of the Department of
Energy and the U.S. Embassy in
Kazakhstan, members of the Pa-
cific Northwest National Labora-
tory, USA, as well as specialists
from Russia and Kazakhstan. They
visited the customs posts, located
at international barder checkpoints,
where there is the highest risk of
unauthorized transportation of ra-
dioactive materials. All the check-
points are equipped with radiation
moniters that can detect the fissile
or radioactive material in cargo,

baggage and vehicles.

The group is working on a bi-
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HOM W rMobanbHoW cTabuNBHOCTH W
Ge30MacHoCTH, 8 TakXe NpoTHBEO-
[EACTBOBETL Yrpo3aM W Bbi30BaM
€O CTOPOHLI MEXAYHApOAHOro Tep-
POPM3Ma, PENWrioIHOrD 3KCTpe-
MW3Ma M CENApaTHM3Ma,
Kazwnvgpopm

1 despann

Mnax no gobwive ypaHa Ha
2011 rop

19 600 TOHH ypaHa nnaHupy-
eTcA gobeiTe 8 Kasaxcrane 8 2011
rog. 06 atom coobwwMn Ha Konne-
M MUHWMCTEPCTBE WMHOYCTPHMW W
HOBBIX TeXHONOruid PK rnaega kom-
naHuy AD «HAK «Kasatomnpom»
Bragumup WkonbHmuK.

«B 2011 rogy nnaHMpyercs,
yto nobeiMa ypada coctaBuT 19
600 TOHH, JONA HAWEW KOMMIaHUK
B 3ToM obwéme coctaeut Gonee 11
TEICAY TOHH ypauas, — ckazan B,
Wkonesui. Mo ero cnosamM, B M-
HyBlweM rogy Geino aobkimo 17 803
TOHHEl YpaHa, HEenoCpencTEeHHD
KoMnaxuel «Kazaromnpom» Bblio
peanusosado 9000 TonH 3aKMcK-
OKMCH YpaHa, 4T0 Ha 33% Bonbiue,
yem B 2009 rogy.

Kasungopm

7 despana

Mony4eH ceprudmrar

AD «¥M3» cTano obnapatenem
cepTUbUKaTa cooTBETCTBMA Aeii-
CTBYHOWEN Ha NPeanpuaTHX CHCTe-
Mbl MEHEIKMEHTa oxpaHs! 3[0po-
BbA W obecnedeHnn Ge3onNacHoCTH
Tpyha TpeboBaHuaM cTaHaapTa BS
DHSAS 18001:2007. Ceprudmkar
BLIAAH OpraHoM Mo cepTuduKamm
CHCTEM MEHEeAXMEHTE W NEpPCOHa-
na TUV Thiringen e.V.

Mony4eHHeld QOKYMEHT SBNAET-
cR peayneratoM Gonbwon paBoTs,
MOCTORHHO NPOBOAWMOR  KONnek-
THBOM YnubWHCKOTO MeTannypru-
YEecKoro 3asoga no obecneqeH o
GesonacHelx YCNOBMK Tpyaa, co-
XKPAHEHWIO U3HW W 300pOBLA pa-
GOTHUKOB NPEANPUATHA,

310 yxe TpeTul cepTudmkaT
COOTBETCTBMA 32BOACKMX CHCTEM
MEHEegMMEHTa TpebosaHuAM Mem-
OYHApOAHEY CTaHAapToR, nog-

10 000 TOHH
YPAHA OT KATKO!

29 mapta 2011 roga ropHopyaHas komnanua «KATKO» npouzsena
CBOK AECATUTLICAYHYIO TOHHY YpaHa. 3T0 AOCTMXKEeHWe CTano pesynb-
TAaTOM Bbifaoweinca paboTel Beel KoMauasl «KATKO». HaumHas ¢ reo-
noropassegouHslx patoT, 3akaHuuean AobbiuHBIM U NepepabaTeiBak-
LK™ npoueccamm,

CoBMeCTHOE Ka3zaxCTaHCKO-(paHLy3cKoe npeanpuaTHe, 0CHOBaHHOE
8 1996 rogy, OCylUeCTBNAET NPOMLIWNEHHYD pa3paboTky MEecTopoM:-
feHnin MokeliHkyM 1 TopTkyayk B KxHo-KasaxcraHckow obnactu, npu-
mepHo B 250 kMnomeTpax K cegepy oT LWeiMkeHTa, ObLime 3anack! ITHX
MECTOPOMAEHUW COCTaBNAIOT okono 65 000 ToHH ypaHa. Ha ceroaHaL-
HUMIA NeHb B KOMNaKuM paboTtaeT 1170 yenoeek, TONLKO 25 U3 KOTOPBIX
SABNAKTCA UHOCTPaHHBIMK rPaMm aHamu.

Mo cny4alo 3HaMeHaTensHoro ANsA BCeW OTPAcny M CTPaHb! COBBITHS,
npeacegatens npaesnedus HAK «Kazaromnpom» Bnagumup LWkonsHuK
Hanpaeun NO3APaBUTENbHOE NMCEMO Ha MMA MeHepanbHoro gMpeKTopa
CN «KATKO» Korpapa LUay3pa. B nucbMe rnaga HauWMoHansHOW aTom-
HOM KOMNaHWW OTMETUN, YTO <KONNEKTUE NPeanpUaTUa MOMoA, 3Hep-
MMYEH W rOTOB ABMraThca Bnepég». «CerogHa «KATKO» asnseTca oa-
HUM M3 KpyNHeWwMx AoBbIuHbLIX NpeanpuaTiit KOxHo-KasaxcTaHckom
obnacTu, obbeauHAIoWEs Ha CBOMX NPOU3BOACTBAX CBblle OAHOM Thi-
CAYM COTPYAHUKOB®.

«lcTopua «KATKO» — 3TO npMMep akTWBHOIO TEXHWYECKOro TBOP-
YecTBa W TPYAOBOro 3WTyavasma, 3a rogkl paboThl y Ka3axCTAHCKO-
(paHUy3CKOro NpeAnpUATHA CNOXWNACH CNaBHan UCTOPWA W TPaaMLMK.
CerofHa Mbl BUAUM Pe3ynbTaT: BHICOKOE KayecTBO NPOAYKUMK, exeroa-
Hoe yBenuwyeHWe obbEMOB NPOU3BOACTBA», — MOBOPUTCA B MUCHME,

[eicTBMTENEHO, 338 CPaBHWTENBHO HEBONBLIOW OTPE30K BpeMeHk
KOMMNaHWa cMorna goctuds MHororo. C MOMeHTa ocHoBanuA B 1996 rogy
NUAEpPOM B MMPOBOM AAEPHOW IHEpreTiKe dpaHUy3ckou rpynnon AREVA
COBMECTHO C Ka3axCTaHCKUM xonauHroM «Kazatomnpom», CIN «KATKO»
NPOWNO OYeHb AMHAMUYHBIA NMYTh CTAHOBNEHUS W BBEASHWUA B IKCNNya-
TAUMIO CaMbIX COBPEMEHHBIX AOBLIYHBIX M NPOU3IBOACTBEHHBLIX MOLWHO-
cren. Nocne NPOACMHMTENEHLIX MrEQNOropas’tefoyHbix M CTRPOUTENBHBIX
paboT , COCTaBNeHUA TEXHWKO-3KOHOMMYECKOro 060CHOBaHMA, NonyYe-
HUA NMUEH3WIA M nunoTHoro npou3sogcTea 100 ToHH ypaxa, 8 2004 roagy
KOMMNaHMA Hadvana NpoMbIlLNEHHLIA 3Tan ceoel aesTtensHocTW. B 2005

fApepHoe obwecteo Kasa
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10 000 TONS OF URANIUM
FROM KATCO!

On 28th March 2011, KATCO mining company produced its ten-thou-
sandth ton of uranium. This achievement is the result of outstanding
work of the whole KATCO team: starting from geological surveys, and
ending with production and processing complex.

Kazakh-French joint company, that was founded in 1996, provides
industrial development of Moyinkum and Tortkuduk uranium deposits
in South-Kazakhstan region, approximately 250 kilometers north of
Shymkent. Total reserves of these deposits are about 65 000 tons
of uranium. To date, the company employs 1170 persons, only 25 of
them being foreigners.

On the occasion of the event meaningful for the whole industry and
our country, the Chairman of the Board of NAC Kazatomprom Mr. Viadimir
Shkolnik has sent a letter of congratulations addressed to the Director
General of KATCO 1V Mr. Konrad Schauer. The letter of the head of
national atomic company notes that “team of the enterprise is young,
energetic and ready to move forward”,

“Today, KATCO is one of the largest mining companies of South-Ka-
zakhstan region, uniting in its manufactures more than one thousands
of employees.”

The history of KATCO is an example of active technical creativity and
working enthusiasm. For years of work Kazakh-French joint venture has
built a decent history and traditions. Today we can see the result: high
product quality, annual increase in production volumes, — letter says.

Indeed, for a relatively short period of time, the company had achieved a
lot. Since its founding in 1996 by a leader in global nuclear industry — ARE-
VA French group in cooperation with Kazakhstan holding Kazatomprom,
KATCO 1V performed a very dynamic way of establishment and operation-
alization of the most modern mining and manufacturing facilities. After
extensive exploration and construction works, preparation of feasibility
studies, obtaining licenses and producing pilot output of 100 tons of ura-
nium, the company started commercial phase of its activities in 2004. In
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lateral agreement that will enable
countries to make a joint contribu-
tion to strengthening the nonprolif-
eration of nuclear materials. It will
also provide regional and global
stability and security by countering
the threats of international terror-
ism, religious extremism and sepa-
ratism.
Kazinform
February 1
Uranium mining plan for
2011

Kazakhstan is planning to mine
19 600 tonnes of uranium in 2011,
said Vladimir Shkolnik, the head
of National Atomic Company Ka-
zatomprom during the collegium of
the Ministry of Industry and Trade
of the Republic of Kazakhstan.

«The plan for 2011 states that
uranium mining will amount 19 600
tonnes, the share of our company in
this volume will exceed 11 thousand
tonnes of uraniume=, - said Viadimir
Shkolnik. In his words, last year Ka-
zakhstan mined 17 803 tonnes of
uranium, Kazatomprom sold 9,000
tons of uranium oxide (U308), which
is 33% miore than in 2009.

Kazinform

February 7
Certificate received

J5C UMP (Ulba Metallurgical
Plant) got a compliance certificate
that ensure the enterprise’s health
and safety management meet
the requirements of BS OHSAS
18001:2007. The certificate was is-
sued by TUV Thiringen eV., man-
agement and personnel certifica-
tion body.

The document is the result of
extensive work carried out by a
team of the UMP in the sphere
of providing safe working condi-
tions, employees’ life and health
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TEEPKOROWHNA BHICOKMIH YPOBEHL
NpoBOAMMON Ha YM3 cuctemaTtiye-
cxoii paboTel N0 COBEPILEHCTBORA-
HUWIO YNIPEBNEHWA NPOU3BOACTEOM,

Mpecc-caywba YM3

9 dbespann

AKTyansHbie Hay4Hble BO-
npockl YpaHoBo# oTpacnu

C 9 no 10 deepans B AnMaThl
npowin 3-ui cCeMAHap-coBeLaHWe
#AKTYANbHBIE HAYYHBIE W TEXHONO-
rM4ECKMe BOMNPOCHl YPAHOBOW aOT-
pacnu. 3xepro-, pecypcocbepexe-
HWe», OpPraHM3aTopaMn KOTOPOro
senaoTce TOO «fopHopyaHas KoM-
NaHua» ¥ TOO «UHCTUTYT BbICOKMX
TEXHONOrMA».

B paGore CeMuHapa npuHANK
yyactve cneumanuctel AD «HAK
«KaszaTtomnpom», €ro [o4epHUx,
COBMECTHBIX W 33BMCHMbIX npeg-
NpUATHA, a8 TaKXe paga cneuuwa-
NWBUPOBaHHBIK 33pyBemHbLIX KoM-
nadwi: TOO «Benko», K3, 3A0
«AKBACTWUNME», TapmmMKCKUH Ha-
LMoHansHEIH yHUBepcuTeT, BRGM,
TOO «SIEMENS», HML, «YneGa»,
KoHcanTuHroeas koMnaHua «J1B»

B xope CemuHapa obcyxpanack
WHHOBALIMOHHO-TEXHONOMYECKaRA
noNMTHKa KasaTomnpoma. Brepeeie
TemaTuka CeMmuHapa 3aTpoxyna Bo-
rnpockl 3Hepro-, pecypcocbeperan-
LMY TEXHONOrMIA U 05opyaoBaHKA.

Kazatomprom.kz

O esibope mecTa gna 6anka
AAepHOro Tonnuaea

Ocenbio 2011 roga MATAT2 eui-
fepeT cTpaHy ANA pasMeweHus
Gakxka aaepHoro Tonnxea. 06 sToM
cooBLMN BULE=-MUHHCTP MHAYCTPUK
W HOBbix TexHonorwix [ylcenBait
TypraHos Ha nneHapHoM 3acepna-
HMKM Maxunwuca Mapnamenta PK.

Mo ero cnosaM, B wone GyoyT
nogeensHsl MTOMY  PAcCMOTPEHMA
33RBOK OT CTPaH, MEenawluMx pas-
MECTWTE Ha CBOEH TEPPMTOPHM
GaHKk AgepHoro Tonnvea. Kasaxcrad
B 3TOM BONPOCE KOHKYPHpYeT ¢ Be-
nuKoBpUTaHWed W paaoM  Apyrux
CTPaH.

Kak cuutaeT [ .Typranor, Kazax-
cTaH obnagaeT noNoXWTENLHEIM

i

rogy 6eno aobeLiTo
NKWe 38 TOHH CbipkA,
a B 2010 rogy 3ta
uudpa ywe AOCTHrF
na otmetkn B 3354
TOHHBL TakoW ouwe-
NOMUTENBHBLIA  pOCT
A00kiYyW cTan BO3MO-
#eH 6Gnaropgapa Ko-
noccanbHOMy BKNagy
B pasBuTME KOMNa-
HWK e& COTPYAHWKOB,
W UX CNIOYEHHOMY M
npodeccHoHansHoMy
TRYAY.

K 2012 rogy kom-
naHua CTaBuT nepeq
coboi Uenb yBENWYMTL NPOM3BOACTBO A0 4000 ToHH. [nA pocTuxe-
HUA 3TON Lenu NNaHWpYeTCA NPOACIMWMTL MOUCK AONONHUTENLHLIX Me-
CTOPOMAEGHWA ypaHa, YBENWYWTE BOIMOMHOCTH GYPEHMA W YNYYLLMTE
3pHEKTUBHOCTE UMEIOWMXCH CKBAXWH MOA3EMHOIO BbiLENaYMBAHWS,
YBENUYMTL nepepabaThiBalowmMe MOWHOCTH 33B0A3, PacliMpuTb MWH-
(hpacTpyKTYpHYH YacTb NYTEM PEKOHCTPYKUMM CKNaACKOro X03AMCTBa,
BaxXTOBOro nareps, OQUCOB, TPAHCNOPTHBIX Y3N0B.

Ana peanuzauun nnados Ha 2012 rog, KOMnNadwa peanusoeana B
NPOLLNOM roAy O4YeHb KPYNHLIA NpoekT — «dacT Tpak» MNpoekT «dacT
Tpak» ABNAETCA BAMHOW COCTABNAKLIEW YaCThIO0 NporpaMMel «KATKO-
4000», wanpaesneHHoW Ha gonrocpodHoe npoussogcTee 4000 ToHH

MU TR LR

ypaHa B rofl, HaunHan c 2012 ropa, v BbIN HaUeneH Ha 3Ha4YMTENBHOE z=r=
yBenuyeHne obbemMa Npow3BOACTBa 3aBoda TopTryayk. MNMpoekt bbin ==
33BEpLIEH B PEKOPAHO KOPOTKWe Cpoku — 10 mecaues. Ha ctpouTens- ¥ =
CTBO ACNONHUTENBHBIX KONOHH aecopbumm, 3aKpbiTix GaccenHos Ans - =
NPOAYKTUBHBIX PAcTBOPOB M BCEW AONONHUTENEHOW MHPACTPYKTYPLI = T
KoMnaHuu notpebosanock okono 700 000 4acos B nepuop € okTABpA | RS
2009 no wione 2010, L * ~a=}

HoBbie nnaxbl NO NPOW3BOACTBY NPEANONaralnT U YBENUYEHHE YMC- =y =n
na coTPyAHWKOB, @ TakXe pacxofos Ha obydeHuwe nepcoHana, Yxe | e =
cerogHs CIN «KATKO» siBnaeTca ofHWM W3 OCHOBHbIX pafoTopatenei | Sl
peruoHa. B nonHOM COOTBETCTBMM CO CBOMMU COUMENbHbIMKA 0BR33- | S &

TenbCTBaMK KOMNAHWA ONNAYMBAET ANA CBOWX PabOoTHWMKOB M YNEHOB
MX CeMel MedWLMHCKWE YCnyri, NyTEBKM B AETCKWE Nareps W npeao-
CTABNKET APYrWe NeroTel.

CN «KATKO» noagepKMBaeT TECHLIM KOHTAKT C HaceneH1WeM pervo-
H3, B KOTOPOM OCYLWECTBNAET CBOK ASATENLHOCTL. B HacToAlee BpeMA
KOMNaHua UHAHCUPYET CTPOMTENLCTBO WKONL! UM, A.CyneiiMeHoBa B
nocénke Wonakkoprad Cy3zakckoro paioHa, OduuuansHOe OTKPbITHE
WKONB! 3anNaHWpoBaHo Ha aBrycT 3Toro roga, Hoeas wWkona 3aMeHuT
cobol cTapyio wkony 1953 roga nocTporky.

KoMnaHua Takxe yaenseT BHUMaHWe COUMansHO YASBMMEIM rpynnamM
HaCeneHWsa paloHa, OKa3biBas NOMOLLb ManoMMyLLMM CEMBAM, NEHCWO-
HepaM, HeTpyaocnocobHeIM 1 BeTepaHaM. [ina AeTen M3 ManouMyLLmX
CeMel BblAENAIOTCH (PMHAHCOBLIE CPEACTBa C Uenkio obecneyeHna ux
HEOBXOAMMBLIMU LUKOMBHBIMK NPUHAANEXHOCTAMU W OAEKAOM.

Takum o6pasomM, koMnaHua «KATKO» BHOCMT CBOW BKN3A PasBuTHE
pervoHa, Gnarogapa pecypcam koToporo aobuMBaeTca HOBbIX NpoW3sog-
CTBEHHbLIX BLICOT.

RHITER TR

i

Haranes XpgaHosa,
HOK

finepHoe obuecTeo Kasax
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2005 over 38 tons of the feedstock was produced, while in 2010 this figure
reached 3354 tons. Such a stunning production growth became possible
due to the tremendous contribution of employees to the development of
the company, due to their cohesive and professional work.

By 2012, company aims to increase its production up to 4000 tons.
To achieve this goal, it is planned to proceed with search for addition-
=l uranium deposits, to increase drilling capabilities and to improve
the effectiveness of available wells of in-situ leaching, to increase
plant processing capacities, to expand infrastructure sector by re-
constructing storage facilities, rotational camp, office buildings, and
transportation hubs.

For the implementation of the plans, the company realized last year a
very large project — “Fast Trak”. The project is an important part of the
orogram “KATCO-4000" aimed at long-term production of 4,000 tons of
wranium per year, beginning in 2012. It also was aimed at significant in-
crease in the production of Tortkuduk plant. The project was completed
n record short terms = 10 months. The construction of additional des-
orption columns, closed basins for productive solutions, and all supple-
mentary  infrastruc-

e took about

700,000 hours in l*— » 4
the period from ey
October 2009 to
July 2010.

New production
giens involve in-
greasing a number
of employees as
m=ll  3s  expens-
e for personnel
Sareng. Today
LATCD )V is one of
=y employers in
&= region. In full
gompliance with its
socal commitments, the company pays for medical services, tickets to
children camps and provides other benefits for its employees and their
Smily members.

KATCO 1V closely cooperates with population of the region where it
operates. Currently, company finances construction of the school named
=fter A, Suleimenov in Sholakkorgan village, Suzak district. Official open-
ng of the school is scheduled for August of this year. The new school will
replace an old one built in 1953,

The company also pays attention to socially vulnerable population
groups in the region, providing help to low income families, pensioners,
disabled persons and veterans. Financial resources are allocated for chil-
dren from low income families in order to provide them with necessary
=chool supplies and clothing.

Thus, KATCO in an integrated manner responds to development of the
r=gion, thanks to resources of which it achieves new production heights.

Natalya Zhdanova,

NSK
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protection.

This is the third compliance
certificate of factory management
systems to international standards,
confirming the high level of ongo-
ing systematic work in the field of
management development,

UMP press office

February 9
Current scientific questions
of the uranium industry

Almaty hosted the third seminar
«Current scientific and technologi-
cal issues of the uranium industry.
Energy and resources saving» on
February, 9-10. The event was
sponsored by the LP Mining Com-
pany and LLC Institute of high tech-
nologies.

The Seminar was attended by
specialists of JSC Kazatomprom, its
subsidiaries, joint ventures and af-
filiates, as well as a number of spe-
cialized companies: LLC Velko, SRC,
Inc. AKVASTIL Tajik National Uni-
versity, BRGM, LLP SIEMENS, NPC
Ulba, consulting company JIB.

The participants discussed inno-
vation and technology policies im-
plemented in Kazatomprom. For the
first time the seminar addressed is-
sues of energy- and resource-sav-
ing technologies and equipment.

Kazatomprom.kz

The choice of location for a
nuclear fuel bank

The International Atomic Energy
Agency (IAEA) will select country to
place nuclear fuel bank in autumn
2011. Deputy Minister of Industry
and New Technologies Duisenbai
Turganov has made it public at a
session of the committee on eco-
nomic and regional policy of the
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UMHLKEM B NnaHe obecrieveHns
6e30NacHoCTH, 8 TaKXe ABNASTCH
OAHKMM M3 BEAYLUMX NPOM3BOAUTE-
nei ypaua. Mo3ToMy BEepOATHOCTH
NpUHSTHA MATATI  nonoxuTens-
HOMO ANA HAWeH CTPaHbl pelleHua
AOCTaTOMHO BBICOKA.

Mpeanokexue o pasMeweHrn
Ha TeppuTopuK Kasaxcrada GaHka
AAEPHOro TONMMEa BbING O3BY4EHO
MNpeanpentom H.A.Hazapbaeeuim
Ha MobanbHoM CaMMKUTE No Agep-
HoW GesonacHocTv B anpene 2010
roga s BawwHrToHe,

Kazsungopm

10 dpespans

Benckan KoHBEeHUMS ©
rpaOadcKoid OTBETCTBEHHO-
CTH 33 AfepHbIiA ywept

MpezaupenT Kazaxcrana Hypcyn-
Tad Hazapbaes nognncan 3akoH PK
«0 paruduraumnm BeHckoi KoHBEH-
UMM O rpaXOaHCKOW OTBETCTBEH-
HOCTW 338 sgepHsiil ywepb 1997
roga (CeogHuii TexcT BeHcko#
KOHBEHUMM O rpaxjaHckol oTeer-
CTBEHHOCTH 33 AAEpHbLIA ywepd ot
21 mas 1963 ropa c nonpasBKamm,
BHECEHHBIMK TMpoTokonoM ot 12
ceHTAGpa 1997 roga)», cooblaeT
npecc-cnyxba rnaskl rocyaapcrea,

MpoTokon 0 BHECEHHW NONPABOK
B BeHcKy0 KOHBEHLMIO O rpamaan-
CKOH OTBETCTBEHHOCTH NOAMNMCAH
B Bewe 12 cewtaBps 1997 roga.
KonBeHUMA HanpaeneHa Ha ycra-
HOBNEHHWE HOPM W KpWTEDWEB AnA
obecnedesns (HUHaHCOBOW 3allin-
Tel OT ywepba, BOIHMKAKILErD B
pE3YNETATE ONpEAEnEHHbIX BUAOB
MMPHOIO MCMONL30BAHWUA SAEPHOM
3IHEPTUM,

Patudurauma KoHeeruwm nog-
TBEPAMT HaMmepeHnwe Kazaxcrada
O FOTOBHOCTW HECTM OTBETCTBEH-
HOCTE 3a AgepHoid ywepb B co-
OTBETCTEMH C MexdyHapoaHbIMH
HOpMaMW, COOTBETCTBEHHO OyaeT
cnocoBCTBORATE  JAnbHeMLeMy
Pa3BUTHIO  MEWAYHApOOHOro Co-
TPYOHWYECTEA pecnybivkk B 00-
NacT  MMPHOrO  UCNONb30BAHMA
STOMHOW 3HEPrUW, BKNIOYaA ocy-
WECTBAEHWE 3IKCNOPTa W MMNOopTa
AAEPHBIX MaTepuanos, TexHono-

NPK: NTYYLLUNA
PABOTOATE/Ib B PETMUOHAX

Cpeau ypaHogobbIBakWMx NPEAnpPUATHI, BXDAALLMX B CTRYKTYRY X0n-
avHra HAK «KasatroMnpoma», fopHopyaHas koMnanus (MPK) 3aHuMaeT oco-
Boe nonomeHue. ABNAACH OAHWM M3 KPYNHeMWWX noapasaenexui, TOO
«Pi» ocywecTenseT Aobkidy ypada cnocoboM NOA3EMHOND CKBAMMHHOND
BbILLENAYMBAHUA HA WECTH MECTOPOXAEHMAX — YBaHac, MulHikyayk, HOme:
HbIA MorHKYM, Kansyrad, CesepHbiid KapamypyH, KOxHbIA KapaMypyH.

B 1 keaptane 2011 rofa koMnaHwA 4obbina Ha yKas3aHHLIX PyAHMKaX
7774 TOHH ypaHa. Mpw 3TOM, NNaHoBan BenvyuHa aobblum cocTaenana
7244 TOHHb. Takum obpasoM, NNaHOBLIE NOKazaTend ObinW nepess-
nonHexsl Ha 107,3%. YeenuuvBan dakTuueckyio fobbivy ypana, TOO
«[PK» rapaHTUpyet BbINOMHEHWE CBOMX KOHTPaKTHbIX obs3aTtenscrs
nepeg HAK «KazatoMmnpoms,

Brecte ¢ paspaboTKoi MMEIIWMXCA YPAHOBLIX MECTOPOXAEHWA BE-
AyTcA paboThl MO PaCIUMPEHWI0 ChipbeBOM Gasbl Ha HOBLIX YHacTHaX
B HacTosuWwee BpeMs NPOBOAMTCA MPOEKTHUDOBAHWE HOBOTO pYAHWEE
Ha mecTopoxaeHwu Xannak. B rog 3pecs nnaqmpyetcs aobwisats 750
TOHH ypaHa. Takke NPOeKTUPYETCA HOBLIK PYAHMK Ha MECTODOM/IEHMM
MouHkyM ¢ 06bEMomM fobeium S00 ToHH ypaHa B roa.

B uenoM, 33 nepesie TPW Mecsua 3Toro roga komnadus sapabotans
21,065 mnpa TeHre. [aHHas BenuuMHa Ha 24,2% nNpeBkIWAeT NnoxKasa-
Tens aHanoruyHoro nepuoga 2010 ropa. [oxoabl OT OCHOBHOMN AeATeN:
HOCTH YBeNMUNUNUCH Ha 25,3% 1 cocTaeunu 20,758 Mnpa TeHre, YucTes
AoxoA ysenuuuncs Ha 3,549 mnpp Tedre w coctasun 8,464 mnpg TeHre
Takwne nokaszatend obyCnoBnNeHLl, B Nepayio o4epeb, POCTOM CNOTOBLE
LIEH Ha YPaHOBYID NPOAYKLUMIO.

Momumo ycnexos B dUHAHCOBOW WM Npon3BoacTEeHHOM cdepayx, lop-
HOPYOH2A KOMMAHWA NpoABMna ceba 1 Kak CoUManbHO OpUEHTUpPOBaE-

fpepHoe obuwecTeo Kasa
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MINING COMPANY:
BEST EMPLOYER IN REGIONS

Amang the uranium mining enterprises, included in the holding of NAC
¥azatomprom, the Mining Company LLP takes a special position. As one
of the largest divisions of the holding, it produces uranium by the meth-
od of underground in-situ leaching at six deposits — Uvanas, Mynkuduk,
South Moinkum, Kanzhugan, North Karamurun, South Karamurun.

In the 1st quarter of 2011 the company extracted at these ore mines
7774 tons of uranium. With that, it was planned to produce 724.4 tons.
Thus, target indicators were overfuifilled by 107.3%. By increasing actual
wranium production, MC LLP guarantees implementation of its contrac-
sl obligations to NAC Kazatomprom.

Along with development of existing uranium deposits, works on ex-
panding raw materials base on new sites are being carried out. The
design of new mine is currently implemented on Zhalpak deposit. It is
pianned to produce 750 tons of uranium per year here. Also, the design
of a new mine on Moyinkum deposit with a production capacity of 500
tons of uranium per year is underway.

In general, for the first three months of this year the company has
earned 21.065 billion tenge. This value exceeds the result for a similar
period of 2010 by 24.2%. Revenues from main operations were increased
by 25.3% totaling 20.758 billion tenge. Net revenue increased by 3.549
billion tenge totaling 8.464 billion tenge. Such results were stipulated, in
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Senate of the Kazakh Parlament
today.

According to him, applications
summary will be announced in July.
Kazakhstan alongside with several
other countries submitted applica-
tion,

According to D. Turganov, Kaza-
khstan is one of the leading produc-
ers of uranium and has a positive
image in terms of security. There-
fore, for Kazakhstan the probability
of a positive decision is quite high.

Kazakh President Nursultan
Nazarbayev made a suggestion to
place nuclear fuel bank in Kaza-
khstan at the Nuclear Safety Sum-
mit in April 2010 in Washington.

Kazinform

February 10
Vienna Convention on Civil
Liability for Nuclear Damage

Kazakh President Nursultan
Nazarbayewv signed the law «On rat-
ification of the Vienna Convention
an Civil Liability for Nuclear Damage
of 1997 (Consolidated text of the Vi-
enna Convention on Civil Liability for
Nuclear Damage of 21 May 1963, as
amended by the Protocol of 12 Sep-
tember 1997),» reports Press Office
of the State.

Protocol amending the Vienna
Convention on Civil Liability signed
in Vienna on 12 September in 1997.
The Convention seeks to establish
standards and criteria to ensure fi-
nancial protection against damage
resulting from certain peaceful uses
of nuclear energy.

Ratification of the Convention
confirms the intention of Kaza-
khstan's readiness to bear respon-
sibility for nuclear damage in ac-
cordance with international norms,
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ri, OBOpYOOBaHWA W AAEPHBIX

YCTAHOBOK,
HA Hoeoctw-KazaxcTaM

16 deepans

B Cameco Kazakhstan cme-
HMU/ICA PYKOBOAUTEND

KaHapckas «Cameco Corpa
obbABMNA O HaszHaueHww [@EnbiM-
waHa MMWpMaToBa Ha AOMKHOCTH
npesdoeHTa kKomnanwk «Cameco
Kazakhstan=. T TMMupmaTos Gy-
AET PYKOBOAWTE OEATENbHOCTbID
«Cameco Corp.» B Kasaxcrade M
«NPOAONKMT YKPENNeHne oTHoLWE-
HIUI® C KNIOYEBEIMK BOBNEYEHHBIMM
CTOpOHaMK, BKNIOYAA NpPaBuTeNb:
cTBO KasaxcTada v HAK «Kasatom-
npoM», ABNAICWYIOCA NAPTHEPOM
«Cameco Corp.» B COBMECTHOM
npeanpuaTii «MHKals,

I NupmaToe panee pabotan B
komnasud  HAK  «Kasatomnpoms
H3 AOMKHOCTH BHLE-TIPEINAEHTA
no 3KOHOMMKE KW dlHaHcam, a ao
3TOMD 3aHWMan NocT 3aMecTWTens
MMHMCTPE 3KOHOMMEM W GlomxeT-
HOMO nnadupoeadwa  PecnyGnw-
ku Kazaxcran. B «Cameco Corp.»
PacCYMTLIBAIOT Ha «6OoraTelil onbIT
I. Mupmaroea B obnacTw MeHed-
MMEHTa W (MHAHCOBOMG Yynpas-
neHna®. «0H MABANEHO NOAXOAMT
ana Toro, ytoBel yCnewHo npo-
AomedTE Bonee yem 18-neTtHee
B3aMMOBLINOQHOE COTPYAHHYECTBO
«Cameco Corp.» ¢ KasaxctaHoM W
«KaszaroMnpoMoM», — CKazan Buue-
npe3awgedt «Cameco Corpe Oaswg
HioBeprep.

«Cameco Corp» co wrab-
KBapTWpoi B 1. CackaTyH (NpoBuH-
uvs CackauepaH, Kanapna) senset-
CA NAANPYIOWENH B MHUPE KOMNAHWEN
no aobbiye, nepepaboTke W KOH-
BEpCHM ypaHa, YpaHosoe Chipbé,
NPOM3BOAMMOE 3TOU KOMMAHWEN,
WCMONL3YETCA ANA  BbipaboTkn
STOMHOM IHEPTUM 1O BCEMY MUPY.

Kazakhstan Today

17 despans

KazaTtomnpom 3anycTuT
npouzBogcTeo TBC k 2013
rogy

HAK «KazaToMmnpoms paccuu-

Has opraHusauwsa. B mapre 2011 roga TOO «[PK» ynoctomnack 3sa-
HUA «fTyqwui paboToaarens B perMoHax» Ha KoHkypce «CeHiM-2010»
(Aoeepue-2010). [aHHbA KOHKYPC Bein opraHu3osaH GoHgoM «CaMmpyk-
KasbiHa» ans onpefeneHus NMAEpoB B oBnacTy KagpoBOoH NOMUTUKM,
TAKWX KOMNaHWK, KOTOPLIE NONB3YIOTCA AoBepHeM cobCTeeHHbIX paboT-
HWKOB M HaceneHua B Lenom.

MoGeauTent onNpeaenanca No Pe3ynsTaTaM M3yueHus NpeacTasneHHbIX
YYACTHUKAMW MaTepManoe, B TOM Yucne no paboTe C MONoaLIMA CNeUMani-
CTaMKU B A0YEPHMY OPraHu3aUMaX W BLIABNEHUWIO CTENeHW YAOBNETBOPEH-
HOCTW paBoTHUKOB. KpoMe TOro, OpraHW3aTopkl KOHKYPCa NPOBENK COLMO-
noruyecki onpoc B nocénkax Keisemwer, TaykeHT HmHO-Ka3axcTaHckon
obnactv v B nocénke LLinenw KbizslnopanHckoi obnactu. Pesynstars onpo-
Ca NoKasanu YAOBNETEOPEHHOCTL CoAepXaHveM paboTel Ha 94%, noanb-
HOCTG JuTenel — 88%, NpMBepeHHOCTL paboTHUKOB KOMNaHKMK — 84%.

KoMnanua BknafsieaeT GonbWMe YCUNKA U CpeacTea B (hopMUpOBaHKME
BnaronpuATHLIX YCNOBUW TPyaa W passuTue NpodeccuoHansHoro NoTex-
Unana ceomx paboTtHukoe. Beab nepcoHan — CaMblit QOPOroM aKTue KoMna-
HiW. CeroaHa o6luan YMCNeHHOCTE nepcoHana TOO «MPK» cocTaBnsaeT oko-
no 3500 yenosek. OHM pacnpegenetsi No TPEM A0BLIMHEIM NPEANPUATUAM
(«TTXMss, «CrenHoe-PYs, «PY-6») U uenomy pagy CEPBUCHBIX CTRYKTYP.

Bmecte ¢ teM, TOO «[PK» no wHWUMaTuee KoopAWHaUWOHHOIO COo-
BeTa Eeponeiickol Bu3Hec-Accambnen npeacTaBneHa K MNonyyeHuo
ceptvduraTa LUBeiUapckoro MHCTMTYTa cTaHaapToe kavecrtea (SIQS)
«International Quality Sertificate». Mony4eHne aaHHoOro cepTudukaTa
NOATBEPXAGET, YTO NPOAYKUMA NPEANPUATAR OTNMYEETCH BLICOKUM Ka-
YECTBOM, KOHKYPEHTOCNOCOBHOCTLIO U PEKOMEHAYETCA MEX 1YHAPOAHLI-
MW 3KCNEpPTaMK K IKCNOPTUPOB3HUIO HAa MUPOBOK pbiHOK. KpoMe Toro,
CopeT akcneptos buaHec-Accambnen BbigBWUHYN KOMMNAHWIO HA COMCKA-
HME BbICLIEW Harpaasl EBA 3a BezynpeqHyio Aen0oByio penyTaumi 1 A0-
cTvxeHus B obnactu meHeprmenTa. Oba 3Tux Wara HanpasneHsbl Ha To,
yTobkl CO3AaTh YCNOBMA ANA MHTErPUPOBAHKMA NPeaAnpUaTHA B MUPOBOE
SKOHOMWHECKOE CODBLLECTBO, NOBLILEHWA Y3HABAEMOCTH BbIMYCKaeMOW
NPOAYKUMK HA MEXAYHAPOAHOM YPOBHE, NPWBNEYEHWSA 3aUHTEDEeCoBaH-
HOCTH WHOCTPaHHbLIX NAPTHEPOE K AEATENBHOCTU KOMMAHWK W ANS CO3-
AaHva GnaronpuaTtHoro uMuaxa TOO «MPK» 3a pybexom.

Anna fJemecnHoBa,
AOK

fpepuHoe obulecTeo Kasax
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e first place, by the rise of spot prices for uranium products.

In addition to successes in the financial and industrial sectors, the Min-
ng Company has proved itself as a socially oriented organization. In March
2011 it was awarded the “Best Employer in the regions” in competition of
“Senim-2010" (Trust-2010). This competition was organized by Samruk-
¥azryna Fund to identify leaders in HR policy — the companies which enjoy
confidence from their own employees and population in general.

The winner was identified by examining materials provided by par-
scipants, including those on working with young specialists in subsidiar-
=< and revealing satisfaction level of employees. Besides, competition
organizers conducted public survey in Kyzymshek, Taukent villages of
the South-Kazakhstan region and in Shiyeli village of Kyzylorda region.
Survey results demonstrated job content satisfaction of 94%, loyalty of
residents — 88%, loyalty of company employees — 84%.

The company invests great efforts and funds into creation of favorable
working conditions and development of professional potential of its em-
sloyees, Since the personnel is the most valuable company’s asset. Today,
2 total number of employees at MC LLP is about 3500. They work in three
oroduction enterprises (Taukent Mining Chemical Plant, Stepnoye Mining
Group, Mining Group No.6) and in quite a number of service companies.

At the same time, on the initiative of the Coordinating Committee of
the European Business Assembly, MC LLP was nominated for "Interna-
tional Quality Certificate” — the certificate of the Swiss Institute of Qual-
%y Standards (51QS). This certificate confirms that products of the enter-
prise are of high quality, competitive and recommended by international
sxperts for export to the global market, Moreover, the Expert Council of
the Business Assembly nominated the company for EBA highest award
for its perfect goodwill and achievements in the management. Both these
steps are aimed at creating conditions for integrating the enterprise into
global economical society, increasing recognizability of products on the
international level, attracting interest of foreign partners to company's
operation and building favorable image of MC LLP abroad.

Aliya Demesinova,
NSK
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respectively, will contribute to fur-
ther development of international
cooperation of the republic in the
peaceful uses of atomic energy, in-
cluding export and import of nucle-
ar materials, technology, equipment
and nuclear facilities.
Novosti-Kazakhatan

February 16
Mew head of Cameco Kaza-
khstan

Canadian Cameco Corp. an-
nounced the appointment of
Galymzhan Pirmatov as president of
the company Cameco Kazakhstan.
G. Pirmatov will be the head of
Cameco Corp. subsidiary in Kaza-
khstan, where he «will continue to
strengthen relations» with the key
partners, including the government
of Kazakhstan and Kazatomprom,
which cooperates with Cameco
Corp. in the Joint Venture Inkai.

G. Pirmatov previously worked
for the company Kazatomprom as
vice president for economics and
finance, and served as Deputy Min-
ister of Economy and Budget Plan-
ning of Kazakhstan. In Cameco
Corp. count on «Pirmatov’s experi-
ence In the sphere of financial man-
agements.

«Pirmatov is ideal person for
the job, he is able to successfully
continue the more than 18 year
cooperation of Cameco Corp. with
Kazakhstan and with Kazatomprom
- said Cameco Corp. vice president
David Neuburger.

Cameco Corp. with its headguar-
ters in Saskatoon (Saskatchewan,
Canada) is the world's leading com-
pany for production, processing and
conversion of uranium. Uranium
raw materials, manufactured by the
company, used to produce nuclear
energy worldwide.

Kazakhstan Today
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ToiBAET yxe K koHuy 2013 roga
NYCTWTE NPOM3BOACTBO TENNoBbl-
pensowmx copok (TBC) no Tex-
Honorvd AREVA Ha YnuBuHckom
MeTannypruyeckoM kombuHate B
Ycre-KameHoropeke.

«Mbl HageeMca, 4TO K KOHUY
2013 roga wnin B 2014 rogy mul ga-
OUM NEPBYKD NPOayKUuWo», — Co-
oblun npeacenaTtens NpasneHva
komMnadumy Bnagumup WikonbHuk.
B okrabpe npownoro roga «Kaza-
Tomnpom: W AREVA noanwcanu co-
rNaeHWe o NOPAAKE Peanuaalum
COBMECTHOW ABATENEHOCTU B 06-
nactu npouseoacTea TBC, koTtopoe

rpeaycMaTpuBano Nyck NWHAK Ha
¥M3 B 2014 rogy.

CTOpoHbl CO30aNU COBMECTHOE

npeanpuatwe [FASTAR («Kaza-
ToMnpom» — 51%, AREVA — 49%)
ANA NPOBEAEHMA OUEHKW Leneso-
ro0 a3MaTcKoro pbiHKa B OTHOLe-
HWKW peand3alMd WHTErpupoBaH-
HbIX TONNWBHBEX NAKETOB, 3 TaKME
TEXHUKO-3KOHOMUYECKOoro 0BOCHo-
BaHWA CTPOMTENLCTBA, BKKO4aA
NPOeKTMPOBaHWE, NWHUK NO Npo-
W3BOACTBY TOMAMBA MOLHOCTHIO
400 ToHH B rog Ha YnebuHCKOM Me-
TANNYpru4eckoM 3asone.
MpepnonaraeTcs, 47O 310 We
npeanpuaTHe 3aiMETCA peanuaa-
UMel MPoAyKUMM HOBOW NUHMMW, 3
NPOW3BOACTBEHHLIN NpoLecc Byaer
BO3M0XEH Ha apyroe CI, 8 koTO-
poM «KasatoMnpomy» Takxe Gy-
OET NpuHagnexats 51%, a AREVA
- 49%. Mo cnoeam B. LLkonsHWKa,
3apepileHa pa3paboTka TEXHWKO-
3KOHOMMYECKOTO  0BOCHOBaAHMA
co3gaHva aanHoro Cr.
Nuclear.ru

22 dpespansn

JHepreTH4YecKoe COTPYAHH-
yecTteo Kaszaxcrana u Kutas

BamHeMWIMM BONDOCOM pa3BM-
THUA IHEPrETUHUECKOrD COTPYAHUYE:
CTBa ABYX CTPaH ABNAETCA BONPOC
AgepHON 3HepreTwkn. Kazaxcrad
33KNIOUYMN € KMTAMCKUMKM KOMNA-
HWAMKM COrnawleHWe o nocTaske
55 ThiCAM TOHH YpaHa, KOTOpble
cocTaenaloT okono 40% noTpeb-
HOCTEH aTOMHBIX 3NEKTPOCTaHLMA

KbI3blIJIKYM: OCHOBHbIE KY
HANPABJIEHUSA PABOTDI AR

TOO «Kbi3blIKyM» 3a nepu-
oA 1 KeapTana nepeebinoiHW-
No NNaHoBble NOKa3aTenw no
pobbive ypaHa Ha 65%. B nep-
BYIO O4epeas, 3To Buino cBaza-
HO C yBeNMYeHWeM Coaepwa-
HWA MeTanna s NPoOAYKTHBHbBIX
pacTeCpax, W3IBNEKaEMbIX Ha
NOBERXHOCTE MPW NOA3EMHOM
CKE2MMWHHOM BbilLEnayvBaHuu,
Mpu nnade g 55,15 TOHH XuMK-
HECKOro KOHUEeHTPaTa Npupog-
HOrO ypaHa gakTU4eckn npo-
n3segeHo 91,21 ToHH.

MNpou3BoACTEBEHHaA  AeA-
TeneHocTe TOO «Kbi3blnKyM»
BENnach No TPEM OCHOBHbLIM Ha-
NpasneHnam;

+ [lpopomkeHwe  onbIT-
HOW (3anexe 1 1 3) W ONbITHO-
npoMbilwneHHon (3anexo 8)
AobblyKM  ypada Ha yvacTke
Xapacau-1 MECTOPO OEHWUA
CeeepHblil XapacaH;

« [lpoBefeHue ropHonog-
rOTOBMTENbHbLIX paboT Ha 3ane-
#1 1 cornacHo npoekTa «ONbLITHO-NPOMbILLNEHHas oTpaboTka y4acTka
XapacaH-1»,

= [IpOEKTHPOBAHME Ha NPOBEAEHWE recnoropasBefoqHbix pabor
CeBepHOM M flopa3Beaxa loro-3anagHoW YacTel yyacTha Xapacau-1.

Ha npeanpuaTiv patoTaeT cobcTeeHHan cnyxba peMoHTHO-BoCCTa-
HoBuTENbHbIX pabor (PBP), koTopasa CamOCTOATENBHO NPOBOAWT KOM-
MAEKCHBIA PEMOHT TEXHOMOMMYECKUX CKBAXMH Ha paboTatowmx 6nokax, =
a TaKKe BbINONHAET NOArOTOBKY W BBOA B 3KCMAYaTaLMIo HOBbIX Bno- e
ko, B xone PBP npumeHserca nambonee HagéxHan v Nepeaosan Tex- e =

HWKa: BypoBbie YCTaHOBKW BA-15 — NpuW TAXKENOM PEMOHTE CKBEMMH, i
komnpeccopsl XRVS — npW npokadyke CKBaXWH, rMApaBiMYeckan ycra- S — |
HoBKka ACMTM — npW 4WCTKE DWNBTPOBLIX KOMOHH. Kpome Toro, yco- :
BEPLIEHCTBYIOTCA KOMBMHUPOBaHHbIE METOAL! NpuMeHeHus PBP Ha reo- =5
TEXHONOrMHECKOM NOAWIOHE, g

B COOTBETCTBUW C CUCTEMOI NPOM3BOACTBEHHOMO KOHTPONA U Tpebo- i
BaHWAMK 3KoNOruyeckoro koaekca PK Ha npeanpuaTK NNaHoMepHo ocy- Coced
WECTBNABTCA MOHWTOPMHT OKPYKalowWwen cpeabl. C MECTHBIM YToNHOMO- orre.
YEeHHbIM OpradoM cornacoBaH «MpoexkT nporpaMMsl NPOM3BOACTBEHHOMD e il
akonorudeckoro KoHTpona TOO «KbiabinkyM» Ha 2010 — 2012 rogse».

finepHoe obuwecTso Hasaxa 2o 28
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KYZYLKUM: KEY
AREAS OF OPERATION

For the first quarter of the
year, Kyzylkum LLP exceeded
its target indicators on uranium
production by 65%. It was pri-
marily due to increase of metal
content in productive solutions
extracted during underground
in-situ leaching. With 55,15
tons of natural uranium chemi-
cal concentrate planned to be
produced, in fact, 91,21 tons
were obtained.

Operational activity of Kyzyl-
kum LLP was focused on three
key areas:

. Proceeding with an
experimental (reservoir 1 and 3)
and pilot (reservoir 8) produc-
tion of uranium at Kharassan-1
site of the North Kharassan de-
posit;

. Site  preparation
works at reservoir 1 according

to "Kharassan-1 site pilot devel-
opment” project;

» Designing site preparation works of the north and detail explora-
Bon of the south-west site of Kharassan-1.

The enterprise has its own repair-and-renewal operations (RRQ) de-
partment which by itself performs the complete repair of technological
wells on existing units as well as prepares and commissions new ones.
The most reliable and advanced technique is used during RRO: BA-15
grilling rigs when a severe repair of the wells is required, XRVS compres-
sors — in washing wells, ASPTM hydraulic unit — in clean-up of filtration
columns. Moreover, combined methods of applying RRO on geotechno-
logical site are improved.

According to production control system and requirements of Ecological
Code of RoK, the enterprise systematically undergoes environmental mon-
zoring. "Draft Programme for production environmental control of Kyzyl-
kum LLP for 2010-2012" has been endorsed by a local authority body.

Kazaxcra 1 (20) 2011
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Kazatomprom is to start
production of fuel assemblies
in 2013

Kazatomprom expects by the
end of 2013 to start production of
fuel assemblies (FAs) at Ulba Met-
allurgical Plant in Ust-Kamenogorsk
using AREVA technology.

«We hope that by the end
of 2013 or in 2014, we will have
the first products made,» - said
CEQ Vladimir Shkolnik. In Octo-
ber last year, Kazatomprom and
AREVA signed an agreesment on
joint activities in the production
of fuel assemblies, which implied
the start of production line on the
UMP in 2014,

The parties have formed a joint
venture IFASTAR (Kazatomprom -
51%, AREVA - 49%) for the assess-
ment of Asian market with regard
to the implementation of integrated
packages of fuel, as well as the fea-
sibility of construction, including
design, production line with capac-
ity of 400 tonnes of fuel a year at
the Ulba Metallurgical Plant.

It is assumed that the same
company will be engaged in prod-
uct sales of whereas the pro-
duction process will be laid on
another joint wenture, in which
Kazatomprom will also hold 51%
and AREVA - 49%. According to
Viadimir Shkolnik, feasibility study
of this joint venture has already
been completed,

Nuclear.ru

February 22

Energy cooperation between
Kazakhstan and China

The main issue of development
of energy cooperation between the
two countries is nuciear energy. Ka-
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B KHP. O6 atom B MNeknHe B xoge
paboyero 3aeTpaka C NnpeacTasd-
TENAMH GeN0BOH 3nKTH KuTas 3a8-
BWA rNaga rocyfapcrea Hypocyntad
Hazapbaes.

«Mbl  XOTWM [OTOBOPMTLCA O
ToM, 4Tobbl B Kasaxctane Gbin no-
CTPOEH NONHbIA uMKn oboraweHns
“ o6paboTkM ypaHa A0 CO3[aHMA
TONNWEHLIX arperaToB, KOTOpbIE
Mol BydeM nNOCTaenATe B Bawy
CTpaHy», — ckazan H.Hazapbaes.

Kak oTMeTAN NpesuaeHT Kasax-
crava, B Kasaxcrane pedcTeyer
fonee 1000 cosMecTHbix npeg-
MNPUATHIA € YYACTHMEM KWTANCKOrD
Kanutana. Mepebld NyHKT Hawmx
OTHOLIEHWA = 3TO IHEPreTHYEeCKoe
coTpyaHuyecTso, 20% Kasaxcrad-
CKOW HedTH ACGHLIBAETCS KMTaM-
CKUMH KOMNaHHAMK,

Kazwnghopm

25 dpespansn

KonseHuna o duanyeckon
3awmMTe AASEPHOro MaTepHana

3akoH «0 paTvbuKauwu no-
Npaskm K KOHBEHLMM O PU3MYECKON
33LMTE AQEPHOTD  MaTepuanas
NPUHAN Ha MAEHAPHOM 3aCeaHWn
cenat KazaxcTaHa,

KoHeeHuma oT 26 okTabpa 1979
rofa AsNAETCA OCHOBONOaramLmM
YHMBEPCANbHLIM MEXAYHAPOAHBIM
AOrOBOPOM, PErynupylowM Bo-
npockl obecnedyeHns uaNYecKon
He30nNacHOCT SAEPHOW AesTenb-
HOCTW, TMOACHAN  BMUE-MUHUCTD
UHAYCTPMM W HOBLIX TEXHONOruA
[yiicexbai TypraHoB, npeacTas-
nAfa goKyMeHT. KasaxcTaH npucoe-
AMHKNCH K KoHBeHumy 22 gekabps
2004 ropa.

Monpaeka K BOKYMEHTY NPUHATA
8 wiona 2005 roga & Bexe. OHa co-
BEPLIBHCTBYET MEXaHW3M CoTpya-
HMYECTEA rOCYAapCTB-YyYacTHUKOB
KouseHuuu gna obecnedyeHun ¢u-
INYECKOW 23WMTEI RASPHOTD MaTe-
puana, NpeaoTBPalleHWA U npece-
YEHMA XULEHWH 3TOro Marepuana
¥ AMBEPCHIA MPOTMB ANEPHLIX YCTar

HOBOK, MMHHMW3AUWAM HEraTUBHBIX
NOCNeacTBKMA TaKux OeWcTBuM, a
TAKXKE MNOBLILAET pofb MEMOYHA-
POAHOTO @reHTCTBA MO ATOMHOW

Ha obbexTax TOO «Kbi3biNKyM» CUCTEMATUYECKW NPOBOAWTCH paau- L2
ALWOHHBLIA KOHTPONL € UENLI0 CUCTEMATUYECKOrD ONpeaeneHus coaep- ==,
KaHWA PafMOaKTMBHBIX BELWECTE B NOYBE, NOA3EMHbIX BOAAX M aTMOC- Ty
depe, a Takxe B Boibpocax paaMoaKkTHBHbBIX W TOKCUMYECKWUX BELLECTB B s
OKpY®alowWylo cpeay. 3TM onpeaeneHwWa NpeaHa3HavyeHsl AN OLEHKK pr——
3arpAIHEHWA OKPYXALWed cpeabl U BIWAHWA Ero Ha NepCoHan U Ha- —p
ceneHue, Ha ocHoBe QaHHOW OUEHKW BoipabaTuiBaloTCa MEpPonNpPUATUA |
MO 3alWKTe NEePCoHana, HaceNeHus W OKpyXalowedi cpessl. =

BONbILOE 3HAYEHKE NPUAAETCA TaKwe 0DYYEeHHIO U PA3BUTUIO COTPYA- 43
HUKOB. B KOMMaHWM CYLLECTBYET BLICTPOEBHHAA CHCTEMA OLEHKW NepCo- -y
Hana. Pesynkrathl OUeHKW aenaoTcA Gaz0i Ang NPUHATUR ynpaeneHye- & See &
CKMX pelieHWin, Ha OCHOBaHWKM 3TUX AaHHbIX CTPOWTCA NnaH oby4eHus, e
KOTOpPBI CO3AAETCA ANA BCEW KOMNaHKMK, N0 KaXAOMY COTPYAHMKY Y4Yu- e
THIBAIOTCA BCe npuobperaeMeie MNK OBHOBNAEMbIE HABLIKM, KOTOpLIE
06533TENLHO YBA3LIBATLCA CO CTPATErMEN Pa3BUTHA KOMMNaHWK, C NpH- :
HATOW TexHonorved paboTel, c TpeboBaHWAMKM NPOU3BOACTES, -

B KOMNaHWM NPUMEHSIOTCA pPasnyHbIe MeToabl 0By4eHna nepcoHana. The
Hanpumep, aenaioTcs Bee ycnosus ans spdexTveHoro caMoobpasosa- | SEENE
HUA COTPYOHWKOB, PErynapHO OPraHW3yIOTCA KYPChl NOBLILEHWA KBA- & s o
NUUKALMKM ANA NOAAEPKAHHA NPOM3BOACTBEHHLIX NPOLECCOB, AONTO- & S e
CpouHOe AoNONHUTENLHOE 0By4eHWe NepcoHana B BY3ax M Konnemxax, & o
CBA33HHOE CO CTpaTerMyeckuMi 3aaaqyaMu KoMnauui. Tak, B HacTonAllee
speMa 3a c4ét TOO «Kblawinkym» obydyaloTea 15 CTYAEHTOB B paznuy- *
HbIX y4ebHbix 3aseaeHnax. Bo sTopoi nonoeuHe 2011 roga nocTynaT Ha e
obyueHue ewé 10 yenosek U3 Yyucna paboTHWKOB KOMNaHWHK. s,

- -

BONsloe BHUMaHWE YAENAeTCA TakoMy cnocoby obydeHus, Kak Ha-
crasHuyecTso. Bnarogaps nepegade NpPoMeccHOHanbHbIX 3HaHWK ¢ 23
HaBbIKOB OT Bonee onbiTHbIX PaboTHWKOB MEeHee ONbITHbIM, AOCTUIa- & S
IOTCS pasnuyHbie uenu, cnocoBCTBYIOWME Pa3BUTUIO Kak NepcoHana, —
TaK M koMnaHun. Cpeau Takux uenel: dopMUpoBaHWe OnNTUManbHOU & et
npodeccMoHansHo-KBanWUKaUMOHHOW CTPYKTYpLl nepcoHana, obe- &
CneveHue NOCTOAHHOMo NpodeccMoHanbHOro pocTa paboTHUKOB PYAHW- Sl
Ka, POCT NPOM3BOANTENBHOCTH TPYAA, CHMKEHNE TEKYYECTH NepCoHana, =
NOBLILEHWE NOANBHOCTY COTPYAHMKOB K KOMMNaHWKW, NOBLILLEHWE YPOBHS =iges
WX MOTUBALIMK. ST

3HauyMTeNbHbIE WHBECTULMK WAYT B MHMPacTpyKTYpy *KaHakopraH- Sar
CKOro paiioHa Kbi3binopauHCkoin oBnacTu, rae KoMnaHus ocywecTenaet P
A0BbIYHbIE paboTel. B paMkax coUWanbHO-3KOHOMWHECKOTO PasBUTHA pe- “
roHa B 1 kBapTane TOO «Kbi3blKyM» NPOM3BEN0 YCTAHOBKY ABTCKMX & _
MIPOBbIX KOMNNEKCOB B MECTHLIX AETCKMX cafax. Takxe 8 2011 rogy :":hl
NPEAYCMOTPEHO (DHHAHCUPOBaHUE PaBoT No GypPEeHNIo rMApOreonory- | s
UecKoil CKBaXuHbI rMy6MHOM 750 METpoB Ans obecnedeHns nuTbesol | S
BOMION ¥uTenel cena AnMansik. [JaHHbI HACENEHHBIA MYHKT HaX0AMTCA | WS =
PAOOM C PYSHWUKOM W YIKE Ha NPOTSKEHUM HECKONBKMX NET UCNbITEIBAET & & Sy
TPYAHOCTH C Boaoi. MpoABNAA COUMANEHYIO OTBETCTBEHHOCTL B NOA06- Py
HbIX cUTyaLumax, komMnauna TOO «Kbisbinkym» NpeCNeayeT Uenu coxpa- & s
HEHWS OKPYXaloWen cpefbl, PasBUTUA MHHOBAUWMOHHOrO noTeHuWana e

pPEeruoHa W CTpaHbl B LENOM,
Kanum»can BexGacos,
KbizbinkyM

ApepHoe obuwecrso Kasax
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Kyzylkum LLP facilities regularly undergo radiation control to system-
atically determine concentration of radioactive materials in soil, under-
ground waters and atmaosphere as well as in radioactive and toxic pol-
lutions released into the environment. These checks are performed to
assess environmental pollution and its impact on personnel and popula-
tion. On the basis of this assessment, personnel, population and environ-
mental protection activities are worked out,

A great attention is paid to training and professional development of
employees. Company has a well-structured personnel assessment sys-
tem. Assessment results become the base for making management de-
cisions. Based on these data, training plan is developed for the whole
company. All gained or refreshed skills of each employee are taken into
account; these skills should be in line with company’s development strat-
egy, used work technigue, production requirements.

The company utilizes various methods for training personnel. For ex-
ample, all conditions necessary for effective self-training of employees
are created, professional development trainings are regularly organized
to maintain production process, a long-term additional personnel training
in universities and colleges associated with company's strategy tasks is
implemented. For instance, currently 15 students study at various edu-
cational institutions at the expense of Karatau LLP. In the 2nd half of
2011, 10 more persons who are company employees will start their edu-
cational process.

A great emphasis is placed to such training method as mentoring.
Thanks to transfer of professional knowledge and skills from more to less
experienced employees, numerous goals which contribute to personnel's
2s well as company’s development are achieved. Among these goals:
building optimal personnel professional qualifications structure, provid-
ng constant professional promotion of mine workers, increasing labor
efficiency, lowering personnel turnover, increasing loyalty of company
employees, increasing their level of motivation.

Significant investments are placed into the infrastructure of Zhanako-
rgan district of Kyzylorda region, where company operates its produc-
tion facilities. In Q1, in the framework of social-economical development
of the region Kyzylkum LLP provided local kindergartens with children’s
playgrounds. Also, in 2011 it is planned to finance drilling of 750 meters
deep hydrogeological well in order to provide residents of Almalyk village
with a drinking water. This village is located close to the mine, and over
a period of several years has been experiencing difficulties with water
supply. Demonstrating the social responsibility in cases like this, Kyzyl-
kum LLP pursues its goals on environmental preservation, developing
innovational potential of the region and the country as a whole:

Kalimzhan Bekbassov,
Kyzylkum
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zakhstan has signed an agreement
with Chinese companies on supply
of 55 thousand tonnes of uranium
that is 40% of the needs of China's
nuclear power plants. President of
Kazakhstan Nursultan Nazarbayev
made this statement during the
working breakfast with representa-
tives of Chinese business commu-
nity in Beijing.

«We would like to come to an
agreement on building a complete
cycle ranging from uranium enrich-
ment and processing to assembly of
fuel units in Kazakhstan to export
them to China», - N. Nazarabyev
said.

As the President noted there
were more than 1000 joint enter-
prises operating in Kazakhstan, The
first point of our relations is energy
cooperation, 20 percent of Kaza-
khstan's oil is extracted by Chinese
companies.

Kazinform

February 25
Convention on the Physical
Protection of Nuclear Material

Senate of Kazakhstan ratified
amendments to the Convention on
the Physical Protection of Nuclear
Material,

Convention dated October 26,
1979 is a basic universal interna-
tional treaty governing the physical
security of nuclear activities, said
Vice Minister of Industry and Trade
Duisenbai Turganov, introducing the
document. Kazakhstan joined the
Convention on 22 December 2004.

An amendment to the document
was adopted on 8 July 2005 in Vien-
na. It improves the member-states
cooperation by ensuring the physi-
cal protection of nuclear material.
The document also prevents and
eliminates the theft of this mate-
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IHEPIHH KaK eQMHOND KoopAWHUPY-
IOWEro LUeHTpa B CUTYaUMAX Yrpo-
36l AAEPHONR BE30NACHOCTH.

HA Hosocrw-Kazaxcraw

0 cokpaweHHH OpYXHA
MaccoBOro NopameHns

AoepHeie  Qepwassl  OOMKHEI
CAYHMTE NMPUMEPOM COKpaLLEHWA
OPYMUA MBCCOBOTO YHUUTOMEHWA,
KasaxctaH, 0TKasaBlncL 0T Afep-
HOM apceHana B Nepeble we AHW
oOpeTEHWMA HEIABMCHMOCTH, W Ce-
rOAHA NPWNaraeT Bce YCUIWA ANA
obecneyeHua ycnexa rnobansHoW
KAaMMaHKKY NO pasopyxeHo,

06 stoM B Bexe, BLICTYNAA Ha
3acefannn  NapnaMeHTCcKoW  Ac-
cambnew OBCE, 2ameun npegce-
patens Cedata MapnamedTta PK,
srue-npeangeHT MNA OBCE KacbiM-
HomapT Tokaes.

BeICTYNIEHWE MNaBkLI KAZaxcTaK-
cKoi fenerauun Beino NOCBAWEHD
Haubonee akTyankHeIM acnekTaM
MEXMIYHAPOOHLIX YCHNWA no obe-
cnedernio  beIbAgepHoro  Mupa.
HaHHoe HanpaeneHWe SBNSETCA
OJHWM W3 OCHOBHLX NPUOPHTETOB
pestensHocTM  Opranuszaguum, a
AWCKYCTHM HA 3TY TEMY TPAAWULUMOH-
HO npuenexawT ocoboe BHUMAHWE
CTPaH-Y4YCTHUL W MEXAYHADOAHO-
FO 3KCNEPTHOrD cooBLUecTBa,

Kazungopm

11 mapTa

B ActaHe NOCTPOAT 3aBOf
no BeINycKY conHeuHbix Gara-
pe#

HAK «HKasaTtoMnpoM= npWcTy-
MaeT K CTPOMTENLCTBY B AcTane
338003 NO NPOW3BOACTBY CONHEY-
Hbix Barapeu, coobiuMn rnasa KoM-
nakwi BnaguMup LUKoNsHWK.

«B 3TOM rogy 8 MapTe Mbl 3a-
KNaakiBaeH CTPOMTENLCTEO 34ech,
B AcTaxe, 338043 No NPOM3IBOACTEY
conHedHsx Batapeil. CaMelil coepe-
MEHHLIN B MUpPE OH Byaer nocTpo-
£H HE MeHblle, YeM 33 Asa roga.
Ha 50 merasartt emerogHo GyayT
BbINYCKATBCA CONHEMHbIE Garapew
C paciudpesueM ao 100 MerasaTT,
— ckazan lkonoHuK, BLICTYMEs B
YETBEpr Ha BCTPeYE € AenyTaTaMu

SMi
TEC

CrxK: Bbilroabi
TEXHUYHECKOIO
NMEPEBOOPYXXEHUA

Mo wroram 1 ksaptana 2011 roga TOD CIXK 3HauMTenbHO YBEnMYMno
NPOM3BOACTBEHHBIE NMOKA3aTenu Kak B obnactv AobbiuM, Tak v No nepe-
paboTke coipbd. Bnarogaps OOHOBNEHWIO TPAHCMNOPTHOrO NapkKa W BHE-
APEHWIO TEXHONOMMYECKMX MHHOBAUMIA NPEANPUATHIO yaanock AobbiTs Ha
TpeTh Bonbwe pyas U BeINYCTUTL Ha 10% Bonblue 3aKMCH-OKMCKH YpaHa
Mo CPaBHEHWIO C 1 KBapTanom NpoLnoro roaa.

Ecnu rosopute Gonee TOYHO, TO 0ObEM 40OLINKM Pyabl YBENUYUNCA Ha
31,7%. Takoil pocT npoM3oluén 23 cu4éT npuobpeteHus B 2010 rogy Ha
pyaHuke LLaHToBe norpy3c-AocTasodHeX Mawud MAM ST-2G, NAM ST-
2DR » camocsana PMKT, koTtopsie cMorn obecneyuTs TPaHCNopTUPOBKY
aobeiBaeMon pyasl B HeobxoauMelx 0OBEMaX U3 WaXTbl HAa NOBEPXHOCTS,
YTO MO3BONWNG YBENWYUTE OGBLEM pyabl, NEPEBO3MMON HAa rMApOMETan-
nyprivdeckii 3asog (MTM3) Ha nepepaboTky A0 3aKMCKH-OKKCKH NPWPOAHOTO
ypaHa. He MeHbluee BAWAHWME Ha POCT A0DbIMM OKaszan W WHTENNEKTY-
aneHbll hakTop. Bnarogaps BHEAPEHMIO PALMOHANU3aTOPCKOro Npeano-
HEHWS «M3MeHeHWe Tpaccel HAKNOHHOro chezna N212 u cHuwenue MP
NP NOArOTOBKE nop3Taxen -278M, -277m yyacTka «Boctok» Cesepo-
3anafHoN 3anexus Belnk CHUMEHB! 06bEMBI MOPHO-NOAMCTOBUTENbHBLIX
paboT (IMIP), COKpaLUeHbL! CPOKK NOArOTOBKM NOAITANKEN K OYMCTHLIM pa-
BoTaM, nepecpueHTUpoBaHa nporpamMmMa TP Ha yBenWyeHWe HapesHbix
paboT No pyge ¥ CHWXKEHB! 3aTpaThl Ha Ux npoBegeHve. JoCTUrHYTHIA B
pe3ynLTaTe ITOM0 IKOHOMUYECKMA 3dideKrT coctasun 7466 MNH TeHre,

3a CYBT TEXHWYECKOrO NEPEBOOPYKEHUA pagromeTpudeckon obora
TMTensHo dhabpukik (POD) pyarvka WaHtobe npou3BoacTEO MeTann
8 TOBApHOU pyae Geino yBenuueHo Ha 17,6%. Ha panHon dabpure np
NOMOLLUM CENapPaTOPOB NPOMCX0AUT oboralueHue pyas NOCPEACTBOM OTY
AeneHus BMELLAWMX Nopoa, KoTopble MoryT gocturate 4o 40% ot
o6bémor AobBbluK. Mcnonb3yeMele paHee Nno NepeoHaYansHOMy NPoeKTy
cenapaTtopsl obnaganu paaoOM CyLWEeCTBEHHbLIX HeaoCTaTKoB. [Ans Toro,
yTobbl YNY4YLWMTEL KA4eCTBO COPTUPOBKK pYAbI W 338 CUET 3TOFO CHU3WTE

finepHoe o6uecTeo Kasaxd =0 200t
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SMCC: BENEFITS FROM
TECHNICAL UPGRADING

At the end of the 1st quarter 2011 SMCC LLP has significantly increased
production rates both in the extraction and processing of raw materials.
Thanks to the renewal of vehicle fleet and the introduction of technologi-
cal innovations the company managed to extract a third more of ore and
produce 10% more of uranium oxides compared with a year-ago guarter.

More specifically, the volume of ore production increased by 31.7%.
This increase was due to the acquisition in 2010 of loading and haul ma-
chines ST-2G, ST-2DR and dumptruck RMKT for Shantobe mine. New tech-
nique could provide the transportation of mined ore in required volumes
from the mine to the surface, thereby increasing the amount of ore trans-
ported to the hydrometallurgical plant (HMP) for processing to the oxide of
natural uranium. An intellectual factor had no less effect on output growth.
The introduction of innovative proposal «Change of the route of inclined
rally number 12 and reduction MPWs during the preparation of the sub-
stages, -278m, -277m of the East site at North-western deposits» allowed
to reduce volumes of mining-preparatory works (MPWs), to reduce the
oreparation time of substages to treatment works, to refocuse the pro-
gram of MPWs to increase the rifled works on the ore, and to lower costs
for their implementation. As a result of this the achieved economic effect
amounted to 7466 million tenge.

Due to technical upgrading of the radiometric enrichment factory
(REF) of Shantobe mine the production of commercial ore and the metal
content of commercial ore was increased by 17,6%. At the factory with
the help of separators ore is being enriched through the removal of sur-
rounding rocks, which can reach up to 40% of extraction volumes. The
separators, used previously in accordance with the original project, had
significant drawbacks. In order to improve the guality of ore sorting and
thus reduce the cost of transportation, it was decided to use new separa-
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rial and sabotage against nuclear
facilities, minimizes the negative
consaquences of such actions, as
well as increases the role of the in-
ternational Atomic Energy Agency
as the single coordinating centre in
cases of appearing threat to nuclear
security.

Novosti-Kazakhstan

Reduction of weapons of
mass destruction

The nuclear states should serve
as a model for reduction of weap-
ons of mass destruction. Kaza-
khstan, given up its nuclear arsenal
in the early days of independence,
nowadays is making every effort
to ensure the success of the global
disarmament campaign.

This statement was made by the
chairman of the Senate, Vice Presi-
dent of the OSCE Kassymzhomart
Tokayev during a meeting of the
OSCE Parliamentary Assembly in
Vienna.

The speech of the Chief of the
Kazakhstan delegation was de-
voted to the most relevant aspects
of international efforts to achieve a
nuclear-free world. This area is one
of the main pricrities of the Organi-
zation. This subject has traditionally
attracted particular attention of the
member-countries and international
experts,

Kazinform

March 11
Astana to build a solar pan-
els plant

Kazatomprom starts construc-
tion of solar cells plant in Astana,
sald CEQ Viadimir Shkolnik.

«This month we are beginning
construction of the plant for the
production of solar cells here in As-



XPOHMUKA

KOMWTETE CEHM3Ta N0 COLManbHO-
KYFETYPHOMY PA3BUTUIO,
sz KasaToMnpoMa NOACHWN
NOIWE MyPHANWCTaM, YTOo 3aBod
SYEET COCTOATH M3 OBYX YacTeu.
«Ogsa  uacTe  (Metannypruue-
cxaf) GYOeT HaXoAWTeCA B YCTb-
KameHoropcrke, apyras — 8 Actase,
OGuias CTOMMOCTE 3TOMD KOMMNEK-
2 — nopAgxa 33-34 munnMappna
TEHrE®, — YTOUHKN OH. B HacToAuee
BpemMA A0pabaTbiBaETCA TeXHMKO-
IHOHOMHYECKOE ofocHoBaHKWE
npoexTa. LUIKONLHUK NOSCHWN, YTO
naptHépamu KasatomnpoMa no
OQaHHOMY NpOEKTY ABMAETCH rpyn-
na GpaHLy3CKMX KOMNaHKHA,
HA Hosocrw-KazaxcraHn

16 mapra

G20 ofbcyaur Gyaywee
AQEPHON IHEPreTHKH

MpeavaedT @paHuam  Hwko-
nA Capko3aw oObABMN CErofHA o
CO3blIBE  3IKCTPEHHOrO 3aceflaHua
npeacTasuTencit «Honulwon gsag-
uatem= ana obcyxaexun npobnem
IHEPreTHYECKoro CeKTopa B caeTe
cobbITHi B ANCHWK,

Npencepgarenscreyowas 8 G20
PpaHuMs BO3BMET Ha ceba WHM-
UMaTUBY NO CO3LIBY BLTPEYH MHUHK-
CTPOB IHEDrETHKM M IKOHOMMKHM B
TEUEHWE BNUKAAWMX HECKONBKMX
Hepenk ans obcywaexHua bonblue-
rO0 KoNWHMEecTsa BapWaHTOB paseW-
THHA IHEPreTHKH.

Kpome Toro, EBpocom3 Bhipaiun
MENAHWE NPOBECTH  3IKCTPEHHOE
3acenaHme ¢ 3kcnepTammu Mexay-
HAPOAHOrO areHTCTBa MO aTOMHOM
anepruv (MATAT3) no sonpocy
asapuy Ha AIC «DyrycHmMa-1s,

Kaznnghopm

MporpaMmMa No CHUMEHWID
pUCKOB 06ny4HeHHA HaceneHna

KasaxctaH nnanupyer ¢ 2012
rogy HaYaTe peanusauuio  npo-
rpaMMel «PanoH», HanpaenexHYwo
HE CHUMEHWE PWCKOB obnydeHun
HaceneHwa paaa pervoHos Kazax-
CTaHa oT NPHPOAHLIX PAAHOAKTHE-
HBIX WCTOMHMKOB, OTMEY3ETCA B
CTPETETMHYECKOM NNaHe MUHWUCTER-
CTBa OXpaHbl OKPYHAKIWEH cpeabl

3aTpaTthl Ha nNepeso3Ky, 6biN0 peleHo MCNoNL30BaTL HOBLIE CENapaTo-

pel CP®4-50 u CP®4-150 npouseoacTea komnavuu «PALOC» (Poccus).
Mokazatenu paboTw HOBLIX cenapaTtopos CPO nocne TEXHUYECKOro

nepesoopyxeHus Gabpuki NpUBeeHbl B CPaBHUTENLHOM Tabnuue:

[ Do 3amensi (arBaps 2009 — | Mocne 3amens: (anpens 2010 |

HaumeHoBaHWe MapT2010) = 31.03.2011)
[ 1 | % | W | LA g Kr
Mocrynuno va PO 325 859 0.07M 230 144 | 477 904 0,055 265 326
ToeapHan pyna c POD | 208 219 0,098 200 523 | 285 283 0.083 2357459
_ XsocTa | 117680 | 0025 | 29621 | 192711 | 0015 | 29577 |
| Boocon xeoctos, % | 36,1 40,3
Keaddmument
oforaweHws [ 35.2 50.9

Texnuwyeckoe nepesoopyxexue POD nozsonuno:

- YBENWYUTE KONWYECTBO METANNA B TOBapHOW pyae Ha 7,1%;

- 33 CYET cenapauuMu pyabl YBenwyYuTe oT6op xBocToB Ha 10,1%;

- CHM3WTL NoTepu MeTanna B xsoctax ¢ 0,029 go 0,015%;

- AONONHWTENBHO NPOBOANTE 0boraweHue begHo-ToBapHOW pyas! Bpe-
MEHHbIX CKNafos M XBOCTOB € copepxanneM metanna bonee 0,030%;

- CHU3WTh pacxof Bo3ayxa Ha 50% W anekTposHepriu Ha 34%;

- C030aTe BNArONPUATHYIO paauauuoHHyl) 0OBCTAHOBKY B UEXE M
KYNeTYpY paboyunx MecT.

Mo BbINYCKY 3aKkWcy-okucK ypada TOO CIXK goctwrno yeenuyeHus
obbEMa Ha 9,8%. [ocTumeHue Takuy pes3ynsTaTos CTano BO3MOXKHBIM
Gnarofaps peanuzauuu npoekta «PexkoHCTpykuMs M3 no ysenuue-
HWIO BBINYCKa YpPaHoBOW npoaykuuy Ao 4000 ToHH B rog». MowHoCTL
3 pocTirna 3Toro yposHA B Havane 2011 roaa nocne Toro, Kak beink
no3TanHo MpoBeaeHbl ONbITHO-NPOMBIWNEHHBIE MCMBITAHWA Yy3na pac-
TBOPEHWMSA XMMKOHLUEHTpaTa, Y3na nNPWroTOBNEHWA BbiCanWBaloLWero
pacTeopa, bbinuesinon-

HEHBl  CTPOMTENBHO- —=un
MOHTaMHbie paboTsl

no YCTaHOBKe npo-

KanoyHoW neuyu TMNA 1
BIrT1M-8 v cucTemsl ra- '
30ynasnMBaHua.

Brexkywemrogy TOO
CIrAK TaKke HaMmepeHo
NnpoBoaMTE MEeponpua-
TS, HaNpaBnNeHHLIe Ha
yCOBEPLEeHCTBOBaHWE
NPOM3BOACTBEHHOW
cepsl. Tak, 8 1 xeap-
Tane Hadyatel paboTwl
Mo TEXHUYECKOMY nepe-
BOOPYHeHMo PO® 1 y4aCTKa Ky4YHOro BeiluenaqueaHma pyaHvia Laxtobe
€ Uensio nosbiweHMA 3ghekTMBHOCTH M YBeNWYEeHMA BbiMyCKa MeTanna.
MponomxrTes 0BHOBNEHWE TPAHCNOPTHOMO Napka: AnA pyaHuka LWavtobe
ByayT NpUoBpeTEHBI ABE NOrPy30-A0CTaBONHbIE MalWHbI «TORO-LH230»
(DUHNAHUA) M NOASEMHBIE WAXTHbIE CaMoceantl «PAUS» (Ffepmanmns). Kpo-
M@ TOro, FOTOBMTCA K BHeApeHMio npoekT «Mpamas nepepaboTka coaoso-
XNOPWAHONO PereHepaTa ypaHa MeToAoM 3KCTPakuuu B pH-HOM pexaamen.
[laHHbiid NPOEKT WMEEeT Lenbid CHWXEeHWe cebecToMMOoCTW NpPOoW3BOACTES
PYAHOrO ypaHa 3a CYET COKPaWeHMA 06bEMoB noTpebneHua CepHOM Kuc:
notel (8o 900 TOHH B rog), Napa W KaycTU4ecKoW cogbl. Bce 3TW Wwarw,
cnocoBCTBYA YNYULLEHWIO NPOM3BOACTBEHHBIX NOKa3aTenal NPeanpuaTHA,
B KOHEYHOM WTOre, BAMAIOT Ha ykpennexuwe nosuumi TOO CIXK & ypaHo-
nobbiBaioLLel M nepepabaThiBarolLeld oTpacnu.

Banepwii Wmarapés,
CrXK

ApnepHoe obujecTso Kasaxch =0 2011
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tors SRF4-50 and SRF4-150 produced by company «RADOS» (Russia).

Performance indicators of the new separators SRF after technical up-
grading of the factory are shown in the comparative table:

7B Before the change (January | After the change {April 2010 -

Name 2009 - March 2010 31.03.2011)
| tons [ % | hg [ tons | % [ kg |
Received by REF 325899 | 0071 230144 | 477394 | 0055 | 265325
Marketable ore from REF | 208219 | 0086 200523 | 285283 | 0083 | 235749
Tailings 117680 | 0,025 @ 29621 [ 192711 | 0015 | 39577 |
~_ Output of the tailings, % 36.1 . 403
_The enrichment coafficient 35,2 50,9

The modernization of the REF allowed:

- to increase the amount of metal in marketable ore by 7.1%,

- due to separation of the ore to increase selection of tailings by
10.1%;

- to reduce loss of metal in tailings from 0.029 to 0.015%;

- to conduct further enrichment of the poor marketable ore from
semporary warehouses and tailings with a metal content more than
0.030%,

- to reduce air consumption by 50% and electricity by 34%,

- to create a favorable radiation environment in the workshop and a
=uitable workplace culture.

In production of uranium oxides SMCC LLP increased the volume by 9.8%.
Achievement of such results became possible due to the project of "Recon-
struction of the HMP to increase output of uranium production to 4,000 tons
per year”, Capacities of the HMP has reached this level of output in early
2011 after conducting step by step the following activities: pilot-scale tests
of the chemical concentrates dilution site and the site of salting-out solution
preparation, con-
struction works for
installing the calci-
nating furmace of
VGTP-8 type and
the gaz catching
system,.

In the current
yaar SMCC LLP also
intends to carry out
activities aimed at
improving the pro-
duction sphere.

Thus, in the 1st
guarter there have been started works on re-equipment of the REF and
the heap leaching site of Shantobe mine with a view to improve efficiency
and increase the output of the metal. The renewal of vehicle fleet is also
oeing continued: for the needs of Shantobe mine there will be acquired
two cargo-delivering machines "TORO-LH230" (Finland) and underground
oit dumpers "PAUS" (Germany). In addition, the company prepares im-
slementation of the project "Direct processing of soda-chloride regener-
ate of uranium by the method of extraction in the pH-rated mode”. This
oroject aims to decrease the production cost of uranium ore by reducing
the consumption of sulfuric acid (up to 900 tons per year), steam and
caustic soda. All of these steps help to improve production indicators of
the company and, ultimately, affect the strengthening of the SMCC LLP in
positions of the leader of uranium mining and processing industry.
Valeriy Shmagarev,
SMCC
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tana. It will take about two years
to build it. Annual production of so-
lar panels will equal 50 megawatts
with the option of expansion of up
to 100 megawatts», - said Shkolnik,
speaking at a meeting with mem-
bers of the Senate Committee on
Social and Cultural Development.

Kazatomprom CEO later explained
to joumnalists that the plant will con-
sist of two parts. «One of it will be
located in Ust-Kamenogorsk, the
other - in Astana. The total cost of
the complex is - about 33-34 billion
tenge, «- he said. The feasibility of
the project was under way. Shikolnik
explained that Kazatomprom s work-
ing on this project in cooperation with
a group of French companies.

Novosti-Kazakhstan

March 16
G20 discussed the nuclear
safety standards

French President Nicolas Sarkozy
announced the convening of emer-
gency meeting of the «big twenty=
representatives to discuss nuclear
safety in the wake Japan’s Fuku-
shima disaster,

Sarkozy, who holds the presi-
dency of the G20 will take the initia-
tive to convene a meeting of energy
and economy ministers over the
next few weeks to define an inter-
national nuclear safety standard for
nuclear power plants.

The members of the European
Union was up to held an emergency
meeating with International Atomic
Energy Agency (IAEA).

Kazinform

Program to reduce the risk
of public exposure

Kazakhstan plans to launch the
Radon-program aimed at reducing
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pecnybnnkn Ha 2011-2015 rogel,
onybGnuKoBaHHoM B cpeay.

«CHUMEHWe pUCKOoB oBnyJYeHus
HaceneHus Kalaxcrada ot npuposg-
HbiX PAAMOAKTMEHBIX MCTOUHWKOR
tyner obecne4ynBaThcA NpOrpaM-
Mot «Pagons» Ha 2012-2017 rogsl,
UenLio KOTOPOW SBNAETCA onpege-
NEHWE KOHLUEHTpauwW pafoHa B
BO3fyxe noMelexuid 8 000 gomor
(no 2 000 nomos 8 roa) B BocTouHo-
Kasaxcrancroif, Naenopapckoii
AnmaTtnHckoi ofnacraxs, — roso-
QUTCA B QOKYMEHTE.

33 2008-2009 rogsl pagua-
UMOHHLIH  MOHWTOPMHI Bbln  Npo-
BefeH B 572 nocénkax HOwHo-
KasaxcraHckoid, KbissinOpauHCKON,
ANMETHHCKOE, HambuinckoM,
BocTouHo-Kasaxcranckod u Kapa-
raHaWHCcKoW obnacrel. PaguauWoH-
HOE COCTOAHME NDCENKOE B LENOM
VOOBNETBODHMTENBHOE,  OTMEYAET
MMHWCTEPCTBO, TEeM He Menee B 203
NOCENKAX BBIABNSHE! MPeBLILLIEHKA
anba-akTMBHOCTM B NWUTLEBOI
Bode, B 123 nocenkax — npesbilwe-
HWE KOHUeHTpauWy papoHa B BO3-
Ayxe #unsix ¥ CmyoKebHex noMelle-
HWA 1 B 24 NOCENKAX — NPeBbilUeHUE
KOHUeHTpauWM pagoHa B Bofe. B
2010 rogy pagMauUMOHHBIA MOHWTO-
PMHr NpoBeaéH B 325 nocénkax.

HA Hoeocru-Kazaxcrad

22 mapTa

Bxunap Kasaxcrawa B geno
HepacnpocTpaHeHna

B Bpioccene cocToAnace BCTpe-
ya nocna PK 8 Benbruin W Mokcem-
Bypre, rnassl MMcCMM npu Eepo-
coio3e u HATO Epuka Yrembaesa ¢
ceHaTopomM QefepanbHOro napna-
mMeHTa Bensrn Gununnom Mao.

B pamMkax BCTpe4YM CeHaTop 3an-
BN, 4To KazaxcTaH BHEC peanbHblii
BKNaj B AEN0 HePacnpoCTPaHEHHA
ANEPHOrO OPYXKUA, @ MEXAYHapod-
Hble MHMLMaTUBEI MpeamgenTa Ka-
3axcraHa Hypcynrana HaszapGaesa
B AaHHOW OBnacTi 3acnysuBsaloT
pcoforo BHUMaHKA MWPOBOH obile-
CTBEHHOCTH.

Co cBOBM CTOpOHbLI E. YTembaes
oaHaKoMun cobecegHUKa C OCHOB-
HbiMH  RonoxeHWaMH  [ocnadus

CTABU/IbHOCTb PASBUTUA & BAl
BAUKEH-Y

COBMECTHOE Ka3axCTaHCKo-AnoHCKoe npeanpuatue TOO «bailkeH —
U» B nonHoM o6bEmMe BeINOMHWIO OCHOBHBIE NPOM3BOACTEEHHbBIE NOKa-
3aTenw 3a 1 keapTan 2011 ropa. Tak, npu nnaHe aobbiym B 71,39 TOHH
M3 HEep W3BNEYeHo 74,81 TOHH ypaHcoAepKallero chipbA. A Npu NnaHe
BhINYCKa rOTOBOM NPOAYKUMK B KonuyecTae 70,92 ToHH akTUYECKH Bbl-
nyweHo 97,218 ToHH roToBOM NPoAYKUMK, TakuM oBpazoM, BeINONHEHWE
nnaHoBbIX Nokasartenei cocrasuno 105% no nobbide u 137,1% no Bbli-
NyCcKy roTOBOW NPOAYKLUMHK.

OCHOBHOW AEATENBHOCTBIO NPeAnpUATHA ABNAETCA [obbiva ypaHa
meToaos MNCB Ha pyaHuke Xopacad-2 MecTopoxaeHws CeBepHblit Xa-
pacaH. [ins obecnedveHua aobeldHbIX paboT NpegycMOTPEHD No3TanHoe
BEEJSHWE B CTPON TPEX NMYCKOBLIX KOMNNEKCOB. MMepBbid U3 HMX cAaH B
sxcnnyatauwio 16 despans 2011 roga v Bein cBA3aH C NepeancnoKaum-
el LeHTpanLHoro annapara Ha pyaHuK «Xapacan-2». B Hero sownu 23
30aHMA aAMUHUCTPATUBHO-OBITOBOrO HasvadeHusd. C mapra 2011 roga
HaYanace NOArOTOBKA WM CTPOMTENLCTBO 0OLEKTOB BTOPOro MyCcKoBOro
KOMMIEKCa, B KOTOPLIA Takxe BxoaaT 23 ofvekta. Ha AaHHbIA MOMEHT
3aKOHYEHbI M HAXOAATCA B CTAAUW 3aBeplleHHs 9 0BLeKTOB, OCTaNnbHLIE
ByayT 3aBeplweHs K HoRbplo-aekabpro Texywero roga. CTpouTensCcTeo
0GBEKTOB TPETHErD NYCKOBOrO KOMNNEKCA NNAHWMPYETCH 33KOHYMTL B 4
keaprane 2012 ropa.

Mo duHaHcoBoM YacTK, B NEpELIE TPWM MECALa NNAHMPOBAN0Ck OCBO-
UTb MHBECTUUMIA B pa3mepe 2 294 959 Teic.TeHre. CylwecTBeHHas YacTe
3TOW CyMMbl NMPUXOAWMTCA Ha AONOMHWTENbHBIE BNUBAHWA CO CTOPOHLI
KOHCOPLMYMa AMNOHCKMX 3HEPreTUYEeCKWX KOMMNaHWK, KOTOPbIE ABNSAKITCH
coyuqpeauTenaMK Hawero npeanpuaTa Hapaay ¢ AD «HAK «KasaTtom-
npom», MaeHbiM 0bpaszoM, pacxogsl 66N HaNPasneHbl Ha KanuTanb-
HblE BNOXEHWA, NprobpeTeHME HEMaTEPHanbHbIX aKTWBOB, NPOBEAEHWE
OLEeHOYHbIX M pasBeqovHbix pabor.

OnHOM U3 KPYNHBIX 33TPaTHLIX CTaTel BIoMKETa CTano BnoweHue 44 512
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BAIKEN - U
DEVELOPMENT STABILITY

Kazakh-Japanese joint venture "Baiken — U" LLP fully implemented key
performance indicators for the 1st quarter of 2011. Thus, 74.81 tons of ura-
nium-containing raw materials were extracted from the bowels, whereas
71.39 tons were in plans. And in terms of the finished product in an amount
of 70.92 tons, there were actually produced 97.218 tons of it. Such a way,
the planned targets were implemented by 105% for the extraction, and
137.1% for the production of finished products.

The main activities of the company is the extraction of uranium by in-
situ leaching method on Khorasan-2 mine at the deposit of North Kharasan.
Three launching complexes will be put step by step into operation in order
to ensure mining works. The first of these was commissioned on February
16, 2011, and was associated with the relocation of the central office to
the mine “"Khorasan-2". It includes 23 building of administrative and living
appointment. Preparation and construction of the second launching com-
plex began in March 2011, It will also include 23 object, 9 of them being
currently completed or nearing completion. The rest will be completed by
November-December of this year. Construction of facilities for the third
2unching complex will be finished in the 4th quarter of 2012.

As for the financial part, a total of 2,294,959 thousand tenge were planned
o invest in the company in the first three months of the year. A significant por-
Son of this amount accounts for additional investment from a consortium of
Japanese energy companies, which are co-founders of our company, together
with NAC Kazatomprom. Mostly, the costs were directed to capital investment,
acquisition of intangible assets, conducting evaluation and exploration.

One of the big-cost items of the budget was the introduction of 44,512 thou-
sand tenge in the capital of the energy company "UranEnergo” LLP as a financial
rvestment. This company is designed to provide uninterrupted electricity to its
founders, induding "Balken — U" LLP and other enterprises of Kazatomprom.
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the risk of public exposure from the
natural radioactive sources, accord-
ing to the strategic plan of the Min-
istry of Environment Protection for
2011-2015, released Wednesday.

Reducing the risk of exposure of
the population from the natural ra-
dioactive sources will be provided by
this program in the period of 2012-
2017. Every year 2000 houses will
be monitored with a view to con-
centration of radon in the airn. The
work will be carried out in Almaty,
Pavlodar and East-Kazakhstan re-
gions.

During 2008-2009 the radiation
monitaring was conducted in 572
villages of South Kazakhstan, Kyzyl-
Orda, Almaty, Zhambyl, East Kaza-
khstan and Karaganda regions. Ra-
diation status of settlements on the
whole was considered satisfactory.
However, in 203 villages experts
identified excess alpha activity in
drinking water, and in 123 villages
- the excess radon in the air, at
homes and in offices in 24 towns -
the excess radon in water. In 2010
the radiation monitoring was per-
formed in 325 villages.

Novosti-Kazakhstan

March 22
Kazakhstan's contribution
to non-proliferation

The Ambassador of Kazakhstan
to Belgium and Luxembourg, the
head of Kazakhstan's Mission to
the European Union and NATO Erik
Utembayev met Senator of the Fed-
eral Parliament of Belgium Philippe
Mao in Brussels,

During the meeting, the sena-
tor said that Kazakhstan has made
a real contribution to nuclear non-
proliferation and international
initiatives of President Nursultan
Nazarbayev in the area deserve the
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MNpesdpexTa PK Hapopy KazaxcTada
ot 28 sHeapa 2011 ropa «MocTpo-
uM Byaywee smecre», Kpome Toro,
OH AoBEn Ao ceeneHna O, Mao uH-
chopMaumio o6 MHMUKMaTHBax PK Ha
MeMayHapoaHOW apeHe B cepe
obecrnedeHna AgepHoin GesonacHo-
CTW, B YGCTHOCTH, O M/IaHUPYEMOM B
OKTABPE 3TOrO rofa MeponpPUATHH
«DopyM 32 Ge3LAALPHBIA MUp».

Kazungopm
28 mapra
PoccHA CMEHMNa akuWoHe-
pa B LOY

TonnueHas xomnadus «TBI»
nonysuna so enagenwe 50% aw-
UM POCCHIACKD-KA3aXCTaHCKOoro
COBMECTHOrO npeanpuaTHa 3A0
«LleHTp no oforauleswio ypaua»
(LIOY). AKuvOHEpOM C Ka3axcTad-
CKOW CTopoHbl ABnseTca AD «HAK
«KasaToMnpoms, TaKKe BNaneio-
wee 50% arKumMii.

PaHee poCCHACKWE AKLIMK KOMMNa-
HMM npuHaanexany OAD <TexcHa-
Gakcnopm». Kaxk coobumnm 25 MapTta
B TK «TB3aMN» cMeHa akuWoHepa c
poccHidcKol CTOpoHL! ofycnoanexa
TeM (haxToM, YTO NOCNE MPUHATAR
MK «PocaToM» pelueHns 0 co3AaHUH
Ha Gaze OAO «TB3/» TonnueHow
KOMNaHWM BCE POCCHMACKWE pasne-
AWTENBHBIE MOWHOCTH BbINK BrMO-
yeHtl B coctas OAD «TE3NM».

WsnawansHo npoext LOY nna-
HWPOBANOCL PeanqsoBLiBaTh No-
CPeNcTBOM CTPOMTENLCTBEA HOBhIX
MOLWHOCTEN NO 050raleHMio ypa+a
Ha TeppuTopMM Poccuu. B peayne-
TaTe U3MEHWBLLEWEA KOHBIOHKTY B
MHpPOBOro puiHka Beino pewexo,
uTo LIOY npuobpetET nakeT akumii

[EeHCTBYIOWEro NpoM3BOoACTEa.
Nuclear.ru

29 mapra

MesxayHapoaHas KoH(epeH-
UMA MO aTOMHOMN IHEPreTHKE

B  BLICTaBOYHOM  KOMMNEK-
ce «Kepme» B AcTaHe npoBo-
auTca  MexayHapopHas  KoHdpe-
PEHUMA MO aTOMHOW 3HEpreTuke
- Kazatomexpo, a Takke Kazax-
CTAHCKWA MHHOBALMOHHBLIA Npo-
MullnexHsld dopym — KIIF,

ThIC. TEHrE B KanWTan 3HEpreTHYeckon Komnadum TOO «YpaH3uepros B Ka-
YECTBE (MHAHCOBLIX MHBECTULMIA. [laHHan koMnaHua npu3saHa obecnedu-
BaTh GecriepeboiHoe anexTpocHabweHWe ANa CBOWX yuUpeauTenel, B UMcne
koTopeix TOO «BalikeH — U» 1 Apyrue npeanpustua «KasatoMnpomas,

B uenom, cchopMHpOBaNcA NoNoXUTENBHEIN QUHAHCOBLIM pesyneLTaT,
B TOM YWCNE WM OT HEOCHOBHOW AEATENBHOCTH.

TOO «baikeH — U» TaKXe aKkTMBHO MCNONHAET W CoLManbHLie Npo-
rpammel. B nonHom ofbéMe BeINONHEHB! 0BA3aTENLCTBa NO 0BY4YEHUIO
W pPasBUTUID NepcoHana, KOTOpbie NpeaycMOTPeHbl MUEH3MOHHO-
KOHTpaKTHeIMU TpebGosaHWAMK K Heaponons3osaTento. 3a 1 keaprtan
2011 roga B y4ebHbIx UeHTpax W obpazoeaTentHbiX yupexasHuax 20
paboTHWUKOB NPeanpUATHA NPOLWKM KYPCHl NOBLIWEHWA KBaNWpHKaLMK
W obyyeHue no npodunbHON cneuranusauun. OByYeHue NPoXoamMno Ha
faze TOO «KazaxctaHckui ApepHeld YuusepcuTeT», a takke B TOO
Vipromotion Communication Group u Britannic Business Solutions.

B paMKax KOHTpakTHeIX obasaTenscte TOO «BaikeH — U» obecneyu-
BaeT obyyeHwe 7 CTYAEHTaM
KazHTY wumM. K.W. Catnaeea
no o4How copme, 1 cTyaeH-
Ty KasHY, 3 MarucTpaHTam M
1 cTyneHTy B TOMCKOM nonu-
TEXHUYECKOM YHUBEPCUTETE.

TecHan paborta eegérca M

C HaceneHWeM peruoHa, B Ko-
TOpoM NpeanpuaTHe OCyLLecT
BNAET CBOW) OEATENbHOCTL. B
3TOM HanpaBneHun 3aKMoYeH
MemopaHayM 0O COTpyAHW4e-
CTBE MeXay AkMMaToM MaHa-
KopraHckoro paioda v TOO
«BaiikeH — U», B cOOTBETCTBUM
C [OKYMEHTOM, KOMMaHWA Gy-
BT OKasblBaTh COUMANbHYIO
NOASEPKKY HABCENeHWo, B TOM
yWuCre onnauMBaTte obydyeHWe
fAeTei M3 ManoobecneyvyeHHbIxX
CeMel pervoHa.

Takxe B Havane roga co-
cTosanack BCTpe4a nepsoro pykosogutens TOO «Baiken — U» Myp-
Tazaesa MypaTt Ap3aesuya C HaceneHueM JKaHakopraHvckoro paiowa,
Ha KoTopoid GLiNe NpecTaBneHo pasbACHeHWe 0 0e30MacHOCTH MC-
NONL30BaHWA TEXHU4eckoro npouecca MeTodom MNCB M 0 BO3MOXHOCTH
TPYAOYCTPOCTBA MECTHOro HaceneHus B TOO «BaikeH — U». (CM. Ha
drotorpadun: MA. Myprasaes — B UEHTPE — B XOfle OCMOTPa 0bbekToB
NPEANPUATHA, PAAOM € HUM — AKUM KaHaKopraHcKkoro paioHa Enama-
HoB BekMbip3a Kaunosud)

Takum o6pa3oM, OpraHv30BaH [EenoBOM KOHTAKT C MECTHbIMW WC-
NONHUTENBHEIMA OpraHaMi € LENLI0 CHINKEHWA HEraTUMBHOrO UMMOXA,
CNOMKWBLUErOCA Cpeau HaceneHus, NPOXMBaIoWero B AaHHOM pervoHe.
B 3THMX Uenax MCNonb3yTea CpeicTBa MacCoBOM MHMOPMaLIMKY, B YaCT-
HOCTM, B MeCTHOM rasete «XaHakopran TbiHbicel» Beina onybnukosa-
Ha MHGOPMaUMS 0 PaaMOaKTUBHOWM He30NacHOCTK C NpeaccTaeneHuem
haKTMUeCKUX nokasatenei no npeanpuaTuio. [laHHaa paboTa nposo-
OWTCS COrMAacHo paspaboTaHHOMy NNaHy MeponpuaTHIA U MMeeT uene-
HaNPaBNEHHbIM 1 CUCTEMATHYECKHI XapaKTep.

LWonnan CarexoBa,
Badiken - U

fipepHoe obwecrso Kasaxc
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In general, a positive financial result (including this from secondary
activities) was formed.

“Baiken — U” LLP also executes actively its social programs, In accord-
ance with the licensing and contractual requirements for subsoil users,
the company fully complied with the obligations on staff training and de-
velopment. During the 1st quarter of 2011, 20 employees took extension
courses and received training on their specialities at training centers and
=ducational establishments. Education was held on the basis of "Kaza-
xnstan Nuclear University” LLP, as well as at Vipromotion Communication
Group LLP and Britannic Business Solutions.

As part of its contractual obligations, "Baiken — U" LLP pays for full-
sme education of 7 students of KazNTU named after Kanysh Satpayev,
1 student of KazNU, 3 graduate students and 1 student at the Tomsk
Polytechnic University.

Also, the company work closely with the population of the region, in
which it operates, In this direction there was signed a Memorandum of
Cooperation between the akimat of Zhanakorgan district and "Baiken —
U” LLP. According to the document, the company will provide social sup-
sort to the population, including payment for the education of children
fom poor families of the region.

In addition, early in the year there was a meeting of Murtazayev Murat
Arzaevich, the head of "Baiken — U" LLP, with the population of Zhanakor-
gan district. In the meeting an information on safety of the technical proc-
=55 of in-situ leaching was explained, and prospects of employment of lo-
2! people to the company was submitted. (See on foto: M.A. Murtazayev
— in the center — during the inspection of facilities of the enterprise, next
%o him — Akim of Zhanakorgan district Elamanov Bekmyrza Kaipovich)

Suchwise, business contacts with local agencies was adjusted, which will
nelp to reduce the negative image that has developed among the population
wing in the region. For this purpose mass media is used actively, particularty,
2n information on radiation safety with the provision of actual figures in regard
o the company was reported in the local newspaper "Zhanakorgan Tynysy”
{Pulse of Zhanakorga). This work is carried out systematically and streamlined
in accordance with the plan of social measures of the company.

Sholpan Satekova,
Baiken - U
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world's attention.

In his turn, E. Utembayev briefed
his interlocutor with the main provi-
sions of the Message the President
of Kazakhstan on January 28, 2011,
«build the future together.» In ad-
dition, he has brought to the atten-
tion of Mr. Mao information on the
initiatives of Kazakhstan in the in-
ternational arena in the field of nu-
clear safety, in particular, the event,
«Forum for Nuclear-Free World»
which s to be held in October later
this year.

Kazinform
March, 28
Russia has changed a share-
holder in CUE

Fuel Company TVEL got hold of
50% stake in Russian-Kazakh joint
venture CISC Center for uranium
enrichment (CUE). Kazakh share-
helder J5C Kazatomprom owns an-
other 50% stake.

Initially Russian shares belonged
to J5C TENEX. The change of share-
holder was due to the Rosatom
State Corp.decision to unite all fa-
cilities under FC TVEL. Russians
planned to build new facilities with-
in this project. But with the change
of world market conjunction it was
consumed that Center for uranium
enrichment will acquire stake in the

current production,
Nuclear.ru
March 29
International Conference on
Nuclear Energy

In the exhibition complex Kerme
held in Astana International Con-
ference on Muclear Energy - Ka-
zatomexpo, as well as Kazakhstan's
innavative Industry Forum - KIIF.

The forum will held four exhi-
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B pamkax dopyma cocTouTcs 4
BbLICTABKM: «ATOMHARA 3HEpreTHKa 1
NPOMBLILNEHHOCTE®, «JHEPrETHKE,
INEKTPOTEXHUKA W IHEPreTHYECKDE
MaLWKHOCTpOEHWe», «[OpHOe Aeno,
METANMYPrus U MALLMHOCTPOEHUE,
«IKOTEXHOMOTUM W IKOYCNYrU»,

B MEponpuATMH NpUHMMAIOT
y4yactHe Gonee 70 KOMNaHWH M3
AscTpum, lepmanum, Kazaxcrada,
JiuTasl W Poccuu.

Kazuughopm

30 mapra
Kazsaromnpom cTaWer co-
BnapensuyemM poccuiickoro

oBorarMTenbHoro koMbunara

HAK «KaszaTtomnpom» npuobpe-
TET NAKET kUMK KpYNHOro poccuid-
CHOro NPeanpUMATHA=—0GoraTuTeN::
Horo KoMGuHaTa B HoBOypansCke.
Takoe cornalieHuwe AOCTUIHYTO B
paMKax KOMIIEKCHOW NporpamMmel
POCCHHCKO-Ka3aXCTAHCKOroCoTpYA-
HW4YeCcTBa B 0BNacTH MUPHOrD MC-
NONL30BAHMA aTOMHOW 3HEPIuw,
NOANWCAHHOTO CErOAHA ABYMS CTO-
poxamu B MpaeuTenscree,

«B COOTBETCTBMWM C 3ITHM CO-
CTEaBnNed naaH gedcTeumid. Mel
TaKKe NoABENM UTOMM 3TOro nna-
Ha, OH NONHOCTRIO peanu3oBaH,
Mbl MaEM cTporo no rpadwukys=,
= coobwwn rnaea «Pocatomax
Ceprei Kupuewro. Mo ero cno-
BaM, A0 KOHUa 3TOro ropa npo-
ekt Oyaer 3aBepuiéH, W HayHeTr
nonHouenHo pabotate Gonb-
WDEe HOMMEpP4YECKoe COBMECTHOR
npegnpuatve no oBOralWeHuo
ypaHa Ha TeppuTopuu PO,

Kasnhpopm

CoTpyaHn4ecTBo B obnacTu
NpoM3BOACTEA peAKo3IeMenb-
HBIX METANNOE

HaumoHansHan aTtoMHan Kom-
nannA «KasaToMnpoMs W rocyaap-
CTBEHHAA KOPNOPaLMUs NO ATOMHOM
Iveprn  «PocatoM»  NOANMCANK
MEMOpaHaYM-HaMEepeHWe o CoTpya-
HuuecTee 8 oBnacTi NpoMbilLNEH-
HOro ﬁpﬂlﬁﬁﬂﬂ,ﬂ,ﬂ'ﬂa pEﬂKﬂﬁEMEﬂb-
HblX METANNOE.

Mmasa «Pocatoma» Ceprei K-
PHMEHKO NoAqYepKHyn, uto y «Ka3a-

4—

KOMMUTET ATOMHOM
SHEPIrU: BOMPOCHI
PErYJINPOBAHUSA

Kak cnenyert M3 «MonoxeHna o KoMMTeTe aTOMHOH 3HEprvM
MHWHT PK», B nepevyeHs ero 0CHOBHbIX 3ala4 BXOAUT cneayrowee:
y4yacrve B peanu3auuM rocyfapcTBeHHOW NONMTHKM B oBnacTu
obecneyennna G6es3onacHoCTH B chepe UCNoNb30BaHWA aTOMHOM
3HEpPruM, rocyfapCcTBeHHbIHN HaA30p U KOHTPONs 3a obecneyeHu-
€M AAepHOM, paanauMoHHOH W apepHol du3nyeckol Gesonac-
HOCTH, a TaloKe obecneyeHne coBNIOAEHHUA YCNOBHA PEXHMA He-
pacnpocTpaHeHns AAePHOro OPYMHA Ha TEPPUTOPHM CTPAHbI.

B pamkax peanuzauuu aaHHeix dyHrkuuin KomuteT B 1 kBapTtane 2011
rofa npoBén 7 WHCNEKUMH B NOAHAA30PHLIX OPraHW3aUMsax B ropoaax
Anmatel U AkTobBe. B xofe npoBeféHHbIX MHCNEKLMK NPW NPOBEpKe Bbi-
NONHEHUA YCNOBUA ASHCTBMA NUUEH3MI BbIAAHO 28 3aMeYaHuil v pexo-
MEHAALUWIA B YacTV BbINONHEHWS TpeboBaHWi paguauvoHHoi Gesonac-
HOCTH. B cooTBETCTEMK € «XKyPHANOM YCTPaHEHHMA 3aMeqaHni» Benértca
KOHTPO/b MO NPOBEAEHHLIM MHCMEKUMAM, TaKoKe OCYLLeCTBIeHa CBepKa
AaHHbIX MO MHCMEKUWAM, npoBeféHHeiM Komutetom B 2010 rogy. Ons
6oNbWeR TPaHCNapPeHTHOCTH MHCMIEKUMOHHOKW AesTensHoCTH KomMuTeTa
HEKOTOpPLIE AaHHbIe NyGnukyloTcs Ha seb-calte www.kaec.kz.

OrpomMHan paboTa NpoBoAMTCA B 0BNaCTW NMUEHIMPOBAHUSA AEATENb-
HOCTM, CBA3AHHON C MCNONL30BAHWEM AaTOMHOM 3Hepruy. MoCKoNkLKY nu-
LUEH3MPOBEHWE HanboNee YyBCTBMTENEHO B OTHOLLEHWM NOTEHUWaNBHOMN
KOPPYNUMOreHHOCTKH, TO KOMMTET B 3TOM OTHOLUEHWA NPOBOAWT NOMAMTH-
Ky MOMHOW TPaHCNapeHTHOCTH Npoueayp NUUEeH3MpoBaHus. B vacTHo-
CTW, yTEEPXASHA MHCTPYKUMA NO NULEHIUPOBaHUIO, pa3pabaTsigaeTcs
WMHCTPYKUMA No BoNpocaM oopMneHMs 3aaBNeHMH Ha NULEHIMK,

Tekylwee COCTOAHWE PACCMOTPEHWA 33ABNEHMA Ha NWULEH3IUM TaKXE
ADCTYNHO Ha caitte Komuteta. B 1 keaprtane 2011 roga KomuretoM Geino
NPUHATO K PACCMOTPEHMIO 168 3a8BNEHUH HA NULIEHZMKU — NOMYYEHUE HO-
BbIX, NEpeoOpMIEHUE CTAPLIX NULEH3WIA, nepeodopMNeHHe U paclumpe-
HUE MPUACHKEHWI (NOABWAOE ABATENLHOCTH). [0 UTOraM pacCMOTPEHUA
338BNEHWA BEIAAHO 65 NULEH3MK 1 14 HOBBIX NPUNOKEHMI K NHULEHINAM,
oTka3aHo no 89 zassneHuaM. OTMETUM, YTO OAHOW M3 Haubonee YacTo |
BCTPEYAIOWMXCH B NOCNEAHES BPEMS NPUYMH OTKA3a ABNAETCH HanM4yue
B IOKyMEHTax no obA3aTentHoMYy CTPaxoBaHWIo nonoxedus ob oTkase
BO3MeweHus ywepba, CBA3IAHHOMS C paavauMoHHbIM BO3AEHCTBMEM, TOr-
A3 KaK paavaunoHHbIe PUCKKM SBNAIOTCA OCHOBHLIMKA NP OCYLLECTBAEHUH
ABATENLHOCTH € MCNONbL30BAHWEM aTOMHOW 3HEeprvi M He MoryT BbiTh |
MCKMIOYEHb! U3 YC/IOBWIA BbINNATEI CTPAaX0BOI NpeMmuM.

B oBnactv HOpPMaTHMBHOrO perynupoBaHks paspabaTbiBaloTcs COOT-
BeTCTEyIoWwmMe npoexktsl HNA. Tak, KomuTeToM pa3paboTaHbl NPOEKTLI
CNeAyIoWMX HOPMaTUBHBIX JOKYMEHTOB:

* Mpaeuna BbIbOpa NNOWAAKK AAEPHBIX YCTAHOBOK;

« [paeuna BbIBOAA AAEPHOM, PaAWALMOHHOW WNKM 3nexTpoduanye-
CKOW YCTaHOBKMW U3 IKCNNyaTaLMu;

s [paBuna y4acTua GUIMUECKUX K IOPMAMYECKUX NKUL B HABMIDAEHUM
3a 6e30NacHOCTLI0 O6BEKTOB MCNONB30BAHUA ATOMHOW IHEPIMK B Kaye-
cTee obwecTseHHbIX HabnoaaTenei;

s [Ipaeuna NpoOBEASHWA IKCMNEPTU3LI ANEPHON U PaaMaLMOHHOKM Gel-
ONACHOCTH;

¢« [IpaBuna TPaHCNOPTUPOBKKM ANEPHLIX MaTEPManoBE W WMCTOYHMKOB

finepHoe obwecTeo Kasaxc ~ 20 200
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ATOMIC ENERGY
COMMITTEE: REGULATORY
ISSUES

As it follows from Regulations on Atomic Energy Committee
of the MINT of the RoK, its main tasks include: participation in
implementing the state policy on safety issues in the field of
stomic energy, the governmental control and supervision over
suclear and radiation safety, nuclear security, and ensuring
compliance with conditions of nuclear weapons non-prolifera-
sion regime in the country.

As part of implementing these functions, in Q1 2011 the Committee
conducted 7 inspections in supervised organizations in Almaty and Ak-
s=be. Upon reviewing the fulfillment of license conditions 28 comments
=nd recommendations were made in the course of these inspections with
==<pect to meeting radiation safety requirements. According to Correc-
swve Action Report, the monitoring on performed inspection is carried
sut. Also, the data on inspections held by the Committee in 2010 was
==conciled. For a greater transparency of the Committee’s inspection
activities, some data is published on www.kaec.kz web-site.

The enormous work is carried out in licensing of activities related to
e use of atomic energy. Since licensing is the most sensitive to po-
s=ntial propensity for corruption, in this respect the Committee pursues
= policy of full transparency of licensing procedures. In particular, the
Lcensing Guidelines were approved, while the Guidelines on license ap-
slications processing issues are under development.

The current status of license application processing is also available
= the Committee’s web-site. In Q1 2011, the Committee accepted 168
sc=nse applications for processing — issuance of new and reissuance of
=xpired licenses, reissuance and extension of attachments (activity sub-
categories). Following the processing of applications, 65 licenses and 14
mew attachments to licenses were issued, B9 applications were rejected.
¥ should be noted that recently one of the most common reasons of ap-
shcations failure is the presence of the provision on refusal to compensate
==mages related to radiation impact in compulsory insurance documents,
whereas radiation risks are major risks in activities with the use of atomic
energy and cannot be excluded from insurance payment conditions.

In the field of regulations, corresponding drafts of legislative acts are
n the process of development. For example, the Committee developed
arafts of the following legislative acts:

« The Rules for Nuclear Unit Sites Selection

» The Rules for Decommissioning Nuclear, Radiation and Electrophysi-
cal Units

» The Rules for Participation of Individuals and Legal Entities as Public
Observers in Supervising Safety of Facilities using Atomic Energy

« The Rules for Nuclear and Radiation Safety Expertise

« The Rules for Nuclear Materials and Ionizing Radiation Sources

{azax

[20) 2011

CHRONICLE

bitions: «Muclear Energy and In-
dustry», «Energy, electrical enai-
neering and power engineerings,
«Mining, Metallurgy and mechanical
engineering,» «Ecotechnology and
Services.s

The event was attended by more
than 70 companies from Austria,

Germany, Kazakhstan, Lithuania
and Russia,
Kazinform
March 30
Kazatomprom  will be-
come co-owner of the Russian
processing plant

Mational Atomic Company Ka-
zatomprom will buy shares of the Rus-
sia's largest enrichment facility in No-
vouralsk. A comesponding agreement
was signed on March,30 in Astana.

The document is a part of Rus-
sian-Kazakh program on coopera-
tion in the field of peaceful uses of
nuclear energy. According to Head
of Rosatom Sergey Kirienko, a big
commercial joint venture on urani-
um enrichment is planned to start
to operate on Russian territory at
the end of the year.

«We work out plan in accordance
with our aim. And summarizing re-
sults 1 can say that we stick to it»,
- said Sergey Kiriyenko. He added
that the project will be completed
by the end of this year and it will
operate as a large commercial joint
venture on uranium enrichment,

Kazinform

Cooperation in the produc-
tion of rare earth metals

National Atomic Company Ka-
zatomprom and the State Atomic
Energy Corporation Rosatom signed
a memorandum of cooperation in
the sphere of industrial production



XPOHUKA

TOMAPOMa» ECTh YHAKAIbHBIA ONbIT
B paboTe C pefKo3eMENsHBIMY ME-
TannaMu, XOpOWWE TEexXHONOrHH,
MOLLHbIE NPON3BOACTBEHHLIE NOA-
pazgeneHns U MECTOPOXAEHA KaK
Ha TeppuTopuK KazaxcTaHa, Tak W
Ha TeppuTopuu PoccuM.

«CerofHs, KOraa UeHa Ha peako-
3eMenbHBIE METANNEI B MHPE O4EHD
CepbE3HO NMOAHANACL M, MO BCEM
nporko3am, Gyaer TONbKO pacTw,
Poccws © KalaxcraHoMm HadvHa0T
paclumpsATs CBOE COTPYAHWYECTBO
HE TONBKO B AASPHO-TOMIMEHOM
LMKNE W aTOMHBIX TEXHOMOrMAX, HO
2ld ¥ HA BOIMOMHOCTH COTPYAHW-
yectea B Aobbive, NPOM3BOACTBE
W B NOCTAaBKE Ha BHYTPEHHWA W
MUPOBbLIE PLIHKK pPeaKo3eMentHBIX
meTanios®, — noasepkHyn C. Ku-
PHEHKO.

CO CBOMM KONMEroH COrnacknca
W rnaea «KasaTtomnpoma= Bnaau-
mup LUKoNbHHK, «Ceifdac PbiHOK
FPOMafHBiit — MMp EXKETOAHO no-
tpebngser 100 000 TOHH peaKoseé-
MOoB. BONbILOH AEpUMUMT Ha PBIHKE,
B OCHOBHOM OHMW NPOM3BOAATCH B
KHP, Ho KHP ouéHb MHOMO Tpeby-
eTCA W oA ceoMx HyxA. MoaToMmy
cefiuac HacTYNMNO TO BPEMA, KOTAa
Mbl MOMEM CTaTb CEPLE3HBIM WIPO-
KOM H3 3TOM PbiHKE», — 3aKMOUNN
B. LUxonbHHKK.

KaanngopM

Buibop peaKTOpPHbIX TEXHO-
norWid gna KasaxcraHa

KasaxcTaH paccMaTpusaet
pasHble PeakTOpHbie TEeXHONoruM
AnA cTpouTenscTea ASC Ha cBOeN
TEPPUTOPMM U HE UCKNIOYAET BO3-
MoWHOCTH OOBLABNEHWMA TEHOAEPE,
coobumn npeacepaTent Komurera
aTOMHOW 3HEprMW MuHWCTEPCTBA
WHAYCTPHMW M HOBBIX TEXHOMOMMi
PK TuMyp JKaHTMKWH B PamMKax
oTKpbiBlWeNcA 29 MapTa 8 AcTa-
HE MEeWAYHAPOAHOW  BLICTABKK
«KazAtomExpo 2011», «Mbt He 3a-
LMKIMBAEMCA HA OOHOM TWNE pe-
akTopa M paccMaTpuBaeM pasHble
BOIMONCHOCTH, HANPUMED, aMepw-
KaHCKME TexHonorums, — ckaszan T.
HEHTUKIH.

Nuclear.ru

S

WOHU3WMPYIOLLIErO M3NYHEHNA, ==
« [paguna opraHu3aumm rocyAapCcTBeHHON CMCTeMb! YHETa 1 KOHTPO- 3
NS AAEPHLIX MATEPUAnNoB W MCTOYHNKOB WOHUIVPYIOWEro U3NYYeHns; e N

« [paBuna NPOBEAEHWS KOHTPONA Ka4ecTsd MeULIMHCKMX peHTre- - T
HOBCKWMX annapaTos.

Oco60 CTOUT OTMETWTL O NPaBOBOM KOMM3NK, BO2HWMKLLEN BOKPYT 32K0oHa s
«O6 WCrIONb308aHWM ATOMHOI SHEPrvW», HOBasA PedakLmA KOTOporo cedac -
HAXOAMTCA Ha paccMoTpeH Maxkwuca TlapnamenTa PK. B peiicTByiowen =
PEAaKUMKM 33KOHE, NPUHATOrO B 1997 rogy, YCTaHOBNEHA KOMNETEHUWA KAS T
NPUHAMATL HOPMbI W MPaBUNA, PernaMeHTURYIoLLME [EATeNnbHOCTE B Ce- P
pe MCNonb30B8aHUSA aToMHOI 3Heprvi. OfHaKo TaMm He NpYBoaunoce non- —

HOTO NEPEYHA TaKMX HOPM WU NpaBun, 4ero TpeboBany OTAENbHBIE HOPUCTE,
NONArAMOWMECA Ha MPUHUMN «NPAMOTO AEWCTBIRA 33KOHOB. B pesynetare
MHOMME PEeryNATOPHLIE AOKYMEHTHI, Hd pazpaboTKy KOTOPbIX YILEN HE OaunH
rog W KoTopbie He Bbink nepeqncieHbl B HOBOW peAaKLyM 3aKoHa, NPocTo
BBINANM U3 NPAKTUKM, YTO CO3AAN0 CEPLEIHYIO npobnemy B obnactv pe-
rynupoBaHus Ge30MacHoCTH. KoHe4Ho, MOHATHO XXenaHwe yTBEpaWTb Ha
YpOBHE 3aKOHOB NepeqeHb AOKYMEHTOB, yCTaHABNMBAIOWMX NpaBa npose-
PAIOWMX OPraHoB, UX OTBETCTBEHHOCTS, npoueaypsl NPOBEPOK W T.N., yTobbl
He BLIN0 BOIMOMHOCTV NPHHATE HOPMATHBHLIE KT, AAIOUME MM ONONHW-
TenbHbIE MOMHOMOYKSA, KOTOpbIE Obl YLeMnany npasa npeAnpuHUMaTEnei.
Ho ¢ ApYroil CTOPOHB, Takoi HECKONBKO YTOMMUECKMIA MOAX0A NpeBpaLiaeT
roCyAAPCTBEHHbIE OPraHbl U3 KOMNETEHTHBIX W MOMHOMOUHBIX PErynATOPOB
6e30NACHOCTH, OTBETCTBEHHLIX Nepe OBLWeCTBOM 1 rOCYAapCTBOM, B NPa-
CTBIX MCMIONHMTENEI 3aCTBIBLIMX HOPM BHEPALLHEND AHA. W 3028CL Mbl UMEEM
KOH(DNMKT WHTEPECOB NPeAnpuHUMaTeNns 1 ofLecTsa, KOTOpoe UMeeT 3a-
KOHHOE MPaBo 3aLThi ero He3oNacHoCTM Co CTOpOHBI MOCYAPCTEa.
KoMUTET TaKKe OTBEYaeT 33 peanvusaumio nporpamMMel TEXHWHECKOoro
COTPYAHMUECTBA € MEXAYHAPOAHBIM BreHTCTBOM No ATOMHOM 3HEPruu —
MATAT2. 10-14 sHBapA COCTOANCA BU3UT 3KCNEPTa MAMATD B MHCTUTYT
anepHoi M3VKN B NOAAEPXKKY PasBuTHsS MEXIYHaPOAHOIO COTPYAHH-
yecTea B 0BNACTM PagMaLMOHHON XMMMK NONMMEPOB AR npon3BoacTBa
HaHOMaTEpUanos C WCMNoNb30BaHWEM TPEKOBLIX memBpaH v ruaporenem.
B mapTe rpynna cneuuanicros MATAT3 nposena paboTel no pa3zpaboT-
Ke 1 yCTaHoBKE MH(OPMALMOHHOrO nopTana KomuTeTa Ana ynpaeneHus
MHEOPMALMOHHBIMI PECYPCaMM 11 METOAIMH Npu COXpaHEeHUH W nepeaa-
e SepHbIX 3HaHWIA. TaKxke Boin pa3paboTaHbl perucTphbl NOMKHOCTEH,
npodheccuil 1 HABBIKOB ANA NepcoHana opraHv3aluit aTOMHOW 3HEpreTH:
ki, Ha pasnuuHbie MeXayHapoaHble CeMuHaphl W COBELLHUA NO NHHAK
MAFATS 3a 1 keapran 2011 roga 66110 HOMWHUPOBAHO 13 yenoBek, NpW-
Hanu ydactie — 117 Ha KOH(pEPEHUNA HOMUHWPOBAHO 3 yenoseka. TaK¥e
2 COTPYAHWKA Ka3axCTaHCKWX opra HW3aLMIA NPOLLTK 3apYOEXHbIE CTaXMH-
POBKM W EWE ABoe — COBEPLUMIN HayuHbie BU3MTHI, BMHAHCUPYEMBIE V3
6iofpKETa NPOrpaMMbl TEXHUUECKORO COTPYAHMHECTBA MATAT3.

Bo ucrionHeHue nonoxerinid CornaleHna Mexay PK v MATAT3 o np#-
MEHEHWW rapaHTWii B cBA3n C [loroBOpoM O HepacnpocTpaHeHun Aaep-
HOro OpyXua 1 [ONONHUTENBHOTD npoToKona K Hemy KoMWTET npoBoanT
paBoTy Mo y4ETY SAEPHLIX MAaTEPUAN0s Ha YCTaHOBKAX opraHizaumnin PK i
[OTOBWT CBOAHBIE OTHETHBIE [AOKYMEHTBI ANA MATAT2. B 1 keaprane 2011
rofa 6biN0 OTNPABNEHD 7 OTUETOR, @ TaloKke oBHOBNEHHAA AeKnapauma 33
2010 roa no JononHuTeNbHOMY NPOTOKOIY. A B paMkax opraHu3auuu #
CONPOBCABHWA vHCnexkunin MATAT3, cBA3aHHBIX C NpUMEHEHKWEM rapati-
TWiA, BbINO NPOBEAEBHO 9 MNAHOBLIX yHCneKkuwia — B MHCTUTYTax AnepHok
duamkn 1 aToMHoM 3xeprin HALL W AQ «YN6HMHCKMI METANNYPrit4eckmit
3aBog». TAKIKE 2 NHCNEKLIMA MATATS ¢ AONONHUTENBHBIM AOCTYMOM Bl
npoeeaeHsl B MHCTUTYTE qepHoil (usuki U B Ka3axckoM nefarorttes
CKOM MHCTUTYTE MM, ABas. Kpome TOro, B 1 keaprane 8 Bexe B wrab-
ksapTupe MAIATS cocToAnocks TPEXCTOPOHHEE COBELLaHWe No BonpoCaM
YKpEenneHus Mep No NPUMEHEHNIO rapaHTuii Ha AQ «YM3».

Anua fJemecHHoBa,
AOK

fAineproe ofwecTtso Kasax
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Transportation

» The Rules for Creating the State System of Stocktaking and Control
over Nuclear Materials and lonizing Radiation Sources

« The Rules for Medical X-ray Equipment Quality Control

It is worth noting the juridical conflict arisen around the Law "On
the Use of Atomic Energy”, the new edition of which is currently under
consideration by the Parliament's Mazhilis of the RoK. The existing edi-
son of the Law, adopted in 1997, states the competence of the AEC to
adopt the norms and rules which govern the activity in the field of using
stomic energy. However, a list of such norms and rules was incomplete
that raised requests from some lawyers relying on “direct law force”
sule. As a result, many regulatory documents which required not a single
year to be developed and which were not listed in the new edition of the
Law, just were not covered; this created a serious problem in the field
of safety regulations, Of course, the obvious desire to approve a list of
gocuments governing the rights of revising bodies, their responsibilities,
mspection procedures, etc. on the law level in order to avoid the possibil-
&y of adopting legislative acts which could give them additional authority
nfringing upon the rights of entrepreneurs, may be understood. But from
snother side, such a somewhat utopian approach turns the state bodies
fom competent and authorized safety regulators responsible towards
the public and the state, into ordinary implementers of frozen outdated
morms. And here we have a conflict of interests between entrepreneurs
and society, which has a legitimate right to be secured by the state.

The Committee is also responsible for implementation of Technical
Cooperation Programme with the International Atomic Energy Agency—
IAFA, On 10-14 January, the IAEA expert visited the Institute of Nuclear
Shysics in support of enhancing international cooperation in the field
of radiation polymer chemistry to produce nanomaterials by applying
track-etched membranes and hydrogels. In March, the group of IAEA
experts conducted works on development and installation of the Com-
mittee’s information portal to manage information resources and nuclear
wnowledge preservation and transferring methods. Also, the registries
of job positions, professions and skills for personnel of atomic energy
organizations were worked out. For the first quarter of 2011, 13 persons
were nominated for various international seminars and meetings on the
IAEA issues, 11 — attended; 3 persons were nominated for conference.,
In addition, 2 employees of Kazakhstan companies completed trainings
zbroad, while 2 more made scientific visits funded from the budget of
the [AEA Technical Cooperation Programme.

Pursuant to the provisions of the Agreement between the RoK and the IAEA
on application of safeguards according to Nuclear Non-proliferation Treaty and
Additional Protocol to it, the Committee keeps records of nudlear materials on
units of Kazakhstan companies and prepares summary reports to the IAEA.
In Q1 2011, 7 reports as well as updated declaration on Additional Protocol
for 2010 were sent. In the framework of organizing and maintaining the IAEA
nspections related to application of safeguards, 9 planned inspections were
conducted — in the Institute of Nuclear Physics and the Institute of Atomic En-
ergy of the NNC and Ulba Metallurgical Plant JSC. Besides, 2 IAEA inspections
with an additional access were conducted in the Institute of Nuclear Physics
and in the Kazakh Pedagogical Institute named after Abay. Also, in Q1 the
tri-partite meeting on strengthening safeguards application measures at UMP
15C was held in Vienna in the IAEA headquarters.

Aliya Demesinova,
NSK
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of rare metals.

Head of Rosatom Sergey Kiriy-
enko stressed that Kazatomprom
has a unique experience in working
with rare earth metals, good tech-
nology, strong production units
and deposits in Kazakhstan and in
Russia.

«Mow, that the world prices of
rare-earth metals has significantly
increased and, according to fore-
casts, it will continue growing.
The demand in rare-earth metals
is growing as no high technology
spheres can do without these met-
als. Now, Russia and Kazakhstan
have begun expanding their coop-
eration», - said Sergei Kiriyenko.

Kazatomprom CEQ Viadimir Shkol-
nik agreed with his collegue. «Cur-
rently market is growing - the world
consumes 100 000 tonnes of rare
metals, They are produced mainly in
China, which needs them for coun-
tries own needs. Thus the deficit is
still growing. It is good time for us to
become a serious player in this mar-
ket «, - Mr. Shkolnik conduded.

Kazinform

The choice of reactor tech-
nology for Kazakhstan

Kazakhstan is considering the dif-
ferent reactor technologies to build
nuclear power plants on its territory
and do not exclude the possibility
of the tender, said Timur Zhantikin,
the chairman of the Atomic Energy
Committee of the Ministry of Indus-
try and Trade of the Republic of Ka-
zakhstan, opening the international
exhibition KazAtomExpo 2011 on
March, 29 in Astana.

«We do not stick to one type
of reactor, and considering various
options, such as American technol-
ogy=, - said T. Zhantikin.

Nuclear.ru



MASK: PABOTbI MO BbiBOAY
N3 3KCMJTYATALIUU PY BH-350

Peaktop BH-350, octaHoBneHHbiA 22 anpensa 1999
rofga BO MCNONHeHWe nocTaHoenewna [paewTens-
cTea PK N2456 «0 suiBoge M3 3KCNNyaTauuM peaxkTo-
pa BH-350 e ropoge AkTay MasrmcTayckon obnactus,
B HACcTOALLee BPeMA HaxoaWTCs Ha 3Tane BbiBoga M3
IKCNNYATaUMK C AanbHEWLUWM NPUBEAEHWMEM €ro B
COCTOAHME Be30NacHOro XpaHeHuAa cpokom Ha 50 net
C NOCNeayowWwmM OEeMOHTKEM 1 3aXOPOHEHUEM.

OfHOW U3 OCHOBHBIX paboT, OCYLECTBNEHHLIX B
nepeom keaptane 2011 roga Ha peakTOpHONW ycTa-
Hoeke (PY) BH-350, senaeTca peany3auna npoexra
MHTL K-512 «KoHauumoHWpoBaHue oTpaboTaBlumx
uesuesbix noeywek PY BH-350=. Otpabotaswue
NOBYLLKK LUE3MA, KaK M3Jenws, He npurogHsie ans
AanbHEeRWero WCNonNb30BaHWA, ABNAIOTCA TEEPABIMKM
pagnoakTUEHBIMK 0TxoaamMK (TPO), a npoekT MHTLL
K-512 HanpaBneH Ha NpWBEAEHWE 3TUX NOBYWEK B
COCTOAHWE, NO3BONAKLIEE OCYWECTBUTL MX [ONTo-
BpeMeHHoe He30nacHoe XpaHeHue.

Ha peakTOpHOR YCTaHOBKE B pas3nuyHble nepuo-
Abl 88 3KcnyaTaumM Beinv UCnonbL3oeadsl gea Tvna
NOBYLLEK Lie3us:

— BHyTpupeakTOpHbie YCTpoWcTBa (norpyxae-
Mble B HaTpuii) KOHCTpyKuMkn HUMAP (Poccus) cepuu
MABP (manorabGaputHole agcopbepsl Ans BoiBege-
HWS pPaaWoaKTUBHOCTM) Ha OCHOBE rpaHyNMpOBaH-
Horo rpagpura FTM3-0CH. MABP npumeHanvce AnA
OMWCTKW HATPWA NEPBOro KOHTYpPa OT PaanoHyKnu-
008 Le3usA B NpoLUecce 3KCcnnyatauwy peaktopa bH-
350. Mo reomeTpuyeckum napameTpam MABP anano-
FUYEH WTATHOI Tennoseigensiowed cbopke (TBC).

-~ CrauvoHapHble NOBYLWKW-HAKoNWTENU LUe3us
(MH) woHcTpykumm WAZ HAL PK, ANL, «MA3K-
KaszaToMnpoM=» Ha OCHOBE YrnepofHoro Martepua-
na RVC 8 konuuectee 7 wryk. JIH npuMeHanucs B
NMpoUecce BLIBOAA PEaKTOpPa M3 3KCNAyaTauuW AnA
OMMCTKK HaTpus 13 Baka peakTopa W NeTens Nepeo-
ro KOHTYpa OT paavoHyKNWAOE UE3WA Nepea ApeHu-
poBaHKeM B Gaku XpaHeHua. 3TO NO3BONWNO CHKA-
3WTb @KTWBHOCTb HAaTPWUA B ThICAHY pas.

HMcnonb3oBaHue BHICOKOIPDEKTHBHbIX YrNepoaHO-
rpaduToOBLIX COPBEHTOR LE3WA M3 HaTPUs NO3BONM-
NO COCPEAOTOHMTL B OTHOCUTENLHO Manbix 06beémax
NOBYLEK PAAMOAKTUBHBIA LE3WA, HaKOMNeHHLIA B
KOHTYpax peakTopa 3a AecATwneTMs ero paboTsl,
npakTdecky obecneuve pagMaumMoHHO-6e30NacHbIe
ycnoswa paboTbl ANA NepcoHana C TENNOHOCUTENEM
1 obopynoBaHMeM NEpBOro KOHTYpa.

Ona KOHAWUMOHWPOBaHWA NOBYLLIEK HeobXxoavMo
YARNWTb OCTATOYHbIM HATPMIA U NEPEBECTH HACILIEH-
HbIi PagVOHYKNIMAAMK Le3ua rpaduTosbi COpBeHT
B XMMMUYECKM HEAKTUBHYID U (Pu3ndecky cTabuneHyio

MaTpuly (KOMNayHa), CTOMKY K BbILENAYMBIHWIO
PaAMOHYK/IMA0B NPH KOHTaKTE € BOAOH.

MpoBEAEHHEIA aHANU3 BCEX W3BECTHBIX TEXHOMOMHMI
0BpalLeHMs C BbICOKOAKTUBHBIMW DAAMOaKTUBHLIMK OT-
XOAaMy, COOEPKALMMM HATPWEBLIM TEMNOHOCHTEN,
noKasan NPeuMyLLIeCTBa TEXHONOMMK KOHAMLMOHWPOBa-
HMA TAKKX OTXO08 METOAOM MX 3aN0NHEHUA CBUHLIOM.
3ror Metop anpobuposad Ha peakropax BOP-60 u BH-
600 8 Poccuu. OH No3BONseT pacTBOPUTL OCTATKK Ha-
TPWA B CBMHLE € 06pa30BaHMeM CNNABOB C XMMHUYECKUM
cocTaeoM Tuna NanPbm. HaTpwit B cocTaee cnnasa o
CBUHLIOM HE ABNAETCA NOMAP0o-, B3PLIBOONACHLIM, 8 ero
BbiLLIENaYMBaHWE BOAON HESHAUMTENEHO,

[naeHoe NpeuMyLIEcTBD METOAA — MUHMMM3ALWA
obbéMa paavoaKkTHBHBIX OTXOM0B: OTCYTCTBME MNpo-
LUeccoB pacTBOpeHus, pa3baeneHws, WCnapeHus,
NEPEBOAa HATPWUA W PafMOHYKNMMAOE B WHbIE XMW-
Mudeckue Gopmel, COXpaHAETCA NepBoHaYanbHbIN
06bEM paanOaKTUBHLIX OTXOA0B, HO VIKE B YNaKOBKe
1 6e30NacHoOM ana xpaHeHus gopMe.

BeiBpaHHyio TEXHONOMMIO YCMEWHo UCNLITAaNnu Ha
cneuManeHeIX creHaax. Mocne 3Toro NPUCTYNWMAK K
NPOEKTUPOBAHMIO YCTAHOBOK MO 33N0ONHEHWIO CBUH-
UoM, No 3asepweHdy kKotoporo 8 1 keaptane 2011
rofa NPOM3BENId MOHTAX ¥ BBOM B 3KCNAYaTaLMio:

— CTEHOa ANA CNWBa HaTpWA W3 oTpaboTaBuwmx
JIH v cTeHga 3anonHeHMa MX CBUHUOM Henocpea-
CTBEHHO B PEaKTOpPHOM 3ane 3aaHus PY BH 350, uto
YNPOCTUNO TPAHCNOPTHLIE ONEPaLnK, T.K. TaM Xe B
CNELMaNbHON METANNMYECKOM BbIFOPOAKE HaxoaW-
NUCL Ha BPEMEeHHOM XpaHeHuu oTpabotaswme JTH;

— CTeH/a 3anonHeHWs CBMHLOM KoHTeliHepa c MABP.

Mpouecc KOHAWUMOHWPOBAHWA CeMK oTpaboTas-
LMY LUE3WEBLIX NOBYLWEK NPOBOAWTCA B TPW 3Tana:
fepesiit 3Tan — APEeHUPOBaHWE HATPWA; BTOPOW 3Tan
— 3aNONHEHWE CBWHUOM; TPETHW 3Tan — pasmelye-
HWE Ha XpaHeHue.

Mpouecc koHAaMUMOHWpOoBaHuA MABP nposoauT
€S TAKXKE B TPW 3Tana: Nepebik 3Tan — N3BNEYEHNE
MABP M3 «CTaporo» KoHTelHepa v yctaHoeka MABP -
B «HOBBIM» KOMTEWHEpP; BTOPOW 3Tan — 3anoNHeHue
CBMHLIOM KOHTelHepa ¢ MABP; TpeTui 3tan — pas-
MELLEHWE Ha XPaHEeHUe.

3a nepuon 1 keaptana 2011 roaa BeinK BbINONHE:
Hbl paboThl NG KOHAWLMOHUPOBaHWUKD:

— [peHUpoBaH HaTpWiA, 3aNONHEHbI CBMHLOM W
YCTaHOBNEHL! Ha BpeMeHHoe xpaHeHwe 5 otpabo-
TaHHbixX JTH.

— MABP yCTaHOBNEH B HOBbLIM KOHTEWHEp W 3a-
NONHEH CBUHLIOM.

Mo okoHYanuw paboT Ha BPeMEeHHoe XpaHeHue
6yneT npeactaeneHo 8 ynakosok TPO.

rennagwni Myra4és,
MA3K-KazaromnpoM

finepHoe obwecTeo Kaaa:ri - X
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MAEC: BN-350 REACTOR
DECOMMISSIONING ACTIVITIES

BN-350 reactor, stopped on 22nd April 1999 in pursu-
ance of Decree of the Government of the RoK "Concem-
ing BN-350 reactor decommissioning in Aktau, Mangystau
region”, is currently in the process of decommissioning
with its further conversion to safe storage mode for 50
vears and its later dismantling and disposal.

One of major activities completed in Q1 2011 on
2N-350 Reactor Unit (RU) is implementation of “Con-
ditioning of spent BN-350 RU cesium traps” K-512 ISTC
sroject. Spent cesium traps, as products not suitable for
Surther use, represent solid radioactive wastes (SRWs),
while K-512 ISTC project is aimed at converting these
waps into state suitable for safe long-term storage.

During different periods of its operation, reactor
wnit used two types of cesium traps:

-In-pile devices (submersible into sodium) designed
&y Research Institute of Atomic Reactors (NIIAR, Rus-
s2) - MAVR series (small-size adsorber for removal of
radioactivity) using purity
grade low ash granu-
eted graphite. MAVR
were used during opera-
son of BN-350 reactor
© remove cesium radio-
=uclides from primary
orcuit sodium, In terms
o geomefrical parame-
s=rs MAVR is similar to a
=tandard fuel assembly.

-Stationary  cesium
T=p accumulators (TAs)
gesigned by IAE NNC
oK, ANL, and MAEC-
=zatomprom using re-
sculated vitreous carbon
"RVC) material in amount
o 7. In reactor decommis-
soning process, TAs were used for removing cesium
=dionuclides from sodium in reactor tank and loops
of primary circuit prior to drainage to storage tanks.
This reduced sodium activity a thousand times.

Use of high efficiency carbon-graphite cesium
sorbents from sodium allowed to concentrate radio-
active cesium, accumulated in reactor circuits over
e decades of its operation, in relatively small trap
spaces, practically ensuring radiation-safe working
conditions for personnel working with coolant and
grimary circuit equipment.

To condition traps it is required to eliminate resid-
ual sodium and to convert graphite sorbent saturated
oy cesium radionuclides into chemically inactive and
ohysically stable matrix (compound) resistant to ex-
traction of radionuclides when in contact with water.

(20) 2011

The analysis performed for all known technigues
of management of highly radioactive waste containing
sodium coolant, demonstrated advantages of waste
conditioning technology by lead filling. This technigue
was tested on BOR-60 and BN-600 reactors in Russia.
It allows to dissolve residual sodium in lead to produce
alloys of NanPbm chemical formula. Sodium in alloy
with lead becomes non-flammable and non-explosive,
while its extraction by water is insignificant.

Key advantage of this technigue is minimization of
radioactive waste: stages such as dissolving, diluting,
evaporation, converting sodium and radionuclides into
other chemical forms are not required. Initial amount
of radioactive waste remains unchanged but filled in
packages and in the form which is safe for storage.

Selected technology was successfully tested on
special test-benches. Afterwards, the design of lead
filling units commenced, upon completion of which

in Q1 2011 there were
implemented installation
and commissioning of:

- test-bench for dis-
charge of sodium out of
spent TAs and test-bench
for filing them with lead
immediately in a reactor
hall of BN-350 RU build-
ing; this simplified trans-
portation operations since
spent TAs were temporar-
ily stored in a special met-
al reflection shield;

- test-bench for lead
filling of container with
MAVR.

Conditioning  proc-
ess of seven spent cesium
traps is carried out in three stages: 1st stage — drain-
age of sodium; 2nd stage —filling with lead; 3rd stage
- placement for storage.

MAVR conditioning process is also carried out in
three stages: 1st stage — pulling MAVR out of old
container and its installation into new one; 2nd stage
= lead filling of container with MAVR; 3rd stage -
placement for storage.

During Q1 2011 period, the following conditioning
works were carried out:

- Sodium was drained, 5 spent TAs were filled with
lead and placed for temporary storage.

- MAVR was installed into new container and filled
with lead.

Upon the completion of works, 8 packages of
SRWs will be placed for temporary storage.

Gennadiy Pugachev,
MAEC-Kazatomprom



KAK CO34ABAJICA
PYAHUK AKOAJIA

28 mapTa pyaHvk Axkgana BCTPETWN CBOW NMEpBbLIi
KPYribii 106Mnel, KOTOP.IM Bkl OTMEYeH Ha AOCTOM-
HOM Ans Hero yposwe. C AECATMNETWEM C Hadana
OCBOEHWA YPaHOBOTO MECTOPOMASHWA paboTHWMKOB
AKkAane! NPMBLINK NO3APEEWTE PYKOBOOMTENW XOrn-
auHra AQ «HAK «KazatoMnpom=, a Takme roctu c
HOmHoro MHKas — pyaHWka, KOTOPbIM Taloke Kak Ax-
Aana BXOAWT B COCTaB COBMECTHOrO NpPeanpusTUs
«betnak fana» CneuaneHo B yecTe wbunes Gein
CHAT UMM O XU3HU M CTAHOBNEHWM PYOHWKA, [eHe-
PanbHLIA AWPEKTOP CNeuManbHo B YecTb NpasfH1Ka
HarpagMn ﬂﬁﬁDTHHHOB'BETEpBHGB, KoTopele pabota-
0T C HaYana OTKPBLITMS 3TOrC YHUKaNbHOro pyAHWKaA,
rpamMoTaMu M GnaronapcTBeHHbBIMK NMCbMaMK.

PynHuk Akpana
ocobeH TeM, YTO CTan
nepebiM B MUpe pyad-
HHKOM, Ha KOTOpOM B
TeyeHwe roga Owina
nobera 1000  ToHH
ypaHda MeToaoM nop-
3EMHOMO CKBAMMWHHOMD
BhillenadyneaHma. Ho
060 BCE NO NOPAAKY.

Ha4HéM € Toro, 470
pyaHWK  pacnonoxeH
B CO33KCKOM paioHe
HOmwHO-KazaxcTaHCKom
0BnacTy M BXOAMT B CO-
ctas Yy-Capeicyickon
YPaHOBOPYAHOW NPOBUHUMA, 3anexu ypaHoBO#H pyas!
3nech GbINM OTKPLITE! EWE B coBeTCKoe Bpems. Oa-
HaKO OMbITHO-NPOMBILWNEHHAA 3KCNTYaTaUMA MecTo-
poxaeHus Hadanack Tonkko B 2001 rogy — MMEHHD C
3TO aThl BepéT oTcuéT pyaHuk Akaana. Torga «Ka-
3aTOMNPOM» Yyepes CBoé nogpasgenexHue Bonkoere-
ONOrMA OpraHn3cBan A0pasBedky MecTOPOKAEHWA.
PaboThl No gaHHOMY HanpaBneHWH Bennch B Tede-
HWe Tpéx net. Mo uToram recnorpaseenoyHsx pabort
Bbina NOATBEPKAEHA BO3IMOMHOCTE A0BLIYM Ha pya-
Huke Ao 1000 ToHH ypaHa B rog, a TaKxe YCTaHoBNeH
0bbEM 3anacoB Chipbd Ha yposHe 16 000 ToHH. 3Ta
undpa Bblna yTBEPKAEHE TOCYASPCTBEHHOW KOMMC-
CHel Mo 3anacam.

B mapte 2004 rona Ha 6aze pyaHuka Axkgana Beino
cozpnado TOO CN «Betnak flana». 3T0 KaHafCKo-
Ka3axCTaHCKOE NpeanpusiTHe NPUCTYNUNG K OpraHu-
33UMH NPOMBILLNEHHOW O0BbMM ypaHa, WM3HaYansHo
6bin NOCTaBNeH NNaH eweroaHon Aobbiun Ha YpoB-
He 300 TouH. C nwayana 2005 ropa pyoHuk Axgana
nony4un Npaso Ha CaMoCTORTENBHOE NpoBefeHWe
A06bIMHBLIX 1 paseefodHeix pabot. CornacHo yonoeu-
AM KOHTPaKTa 3T0 03Ha4Yano yBenuuyeHWe NnaHoBbIX
nokaszarenei ao 1000 ToHH. YToBbl O0BUTLCH Takux
nokasateneu, Sein0 NPoBEASHO PacluMpeHue, PeKoH-
CTOYKUMA NPOM3BOACTBEHHLIX MOLHOCTENW, CTpOM-
TENBLCTBO HOBLIX 0BveKTOB WHdpacTpykType. W BCE
3TO, B OCHOBHOM, NMPOMCX0AWND 38 CYET COBCTBEHHBIX
CpeacTs, NONyYeHHbLIX
OT peanusaumM roro-
BOW NPOAYKUMM.

K koHuy 2005 ropa
Ha pyaHuke Beino ao-
6bITO 726 TOHH ypaHa.
Ha npoexKTHYIO MOL-
HOCTb PYAHWK Bbien
B 2006 roay: coobiye-
HKE O NONY4YEHWH Nnep-
BOM THICAYM TOHH ypa-
Ha B TEYEeHWe 0AHOro
roaa 6uiN0 BOCNPHHSA-
To Kak Bonswoe Ao-
cTH¥eHue. Bege no
3TOr0 HW OAWH pya-
HWK, paGoTaloWwmMi Ha
OCHOBE METOAa NOA3IEMHOr0 CKEEXKMHHOMO Bhiluena-
YuBaHWA, He gobbiBan Takux 0bLEMOB ChipbS.

B HacTosllee BpeMaA Ha pyaHuKe Akaana pabotaer
6onee 200 NpPoM3BOACTEBEHHbIX CKBaXWH. [obkipae-
MbIE C MX NOMOLULID NPOAYKTUBHLIE PACTBOPLI Cogep-
AT ypaH B KOHUEHTPauWW Ao 65 Mr/n. 3To B NonHoM
MEpe NMo3B0NAeT peanM30BLiBaTk NPOM3BOACTBEHHBIE
LienK, NOCTABNEHHbIE nepead pyaHWKoM. ExeroaHas
fobeiMa ypaHa coctaenser cendac 1020-1030 ToHH,
4TO MpeayCMOTPEHO KOHTpakToM no 2020 ropa. Ta-
kMM obpazoM, Akaana fenaeTt BeCoMbIM BKNaA B pea-
NU33aLUMI0 rOCYapCTBEHHBIA NpOrpamMMel NO paseu-
THIO YPAHOBOIW NPOMBILNEHHOCTH KazaxcTaHa.

Ceernana MeaHoBa,
AOK

fAlpepHoe obwecteo Kazax:
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THE HISTORY OF
AKDALA MINE

On 28th March, Akdala mine had its first round
anniversary which was celebrated at level it de-
served. The management of NAC Kazatomprom
JSC holding as well as guests from South Inkai -
mine which alike Akdala is a part of Betpak Dala
IV came to congratulate Akdala workers with 10th
anniversary from the start of developing uranium
deposit. There was produced a movie about life
and development of the mine dedicated specially
o the anniversary, The Director General specially
on the occasion of the holiday rewarded veteran
workers who have been working right from the
opening of this uniqgue mine with certificates and
letters of gratitude.

Akdala mine is
special for the fact
thatitis the first mine
n the world where
2000 tons of urani-
wm was produced by
wnderground  in-situ
s=aching during one
wear, But first things
first.

Let's start from
e fact that the
mine is located in
Sozak district of
South-Kazakhstan
region and is a part
of Chu-Sarysu ura-
flum  mining prov-
mce. Uranium ore reserves were discovered here
n the soviet period. However, pilot operation of
the deposit started only in 2001 - the Akdala mine
takes its start particularly from this date. At that
time Kazatomprom through its division Volkovge-
ology organized additional exploration of the de-
posit. Works in this direction were held during 3
years. Geclogical survey confirmed the possibility
o produce at this mine up to 1000 tons of uranium
per year; the volume of feedstock reserves was
set as 16 000 tons. This figure was approved by
the State commission on reserves.

‘azax
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In March 2004, Betpak Dala ]V LLP was found-
ed on the base of Akdala mine. This Canadian-Ka-
zakhstan enterprise started to prepare industrial
production of uranium. Originally, 300 tons annua!
production plan was set. Since early 2005 Akdala
mine has the right for independent production
and exploratory works. According to agreement
terms this meant increase in target indicators up
to 1000 tons. To achieve such performance, ex-
pansion and reconstruction of production facili-
ties as well as construction of new infrastructure
facilities were carried out. All these works were
mainly financed from its own funds received from
the sale of end products.

By the end of
2005, the mine
had produced 726
tons of uranium.
The mine achieved
its design capacty
in 2006: the an-
nouncement about
producing the first
thousandth ton
of uranium within
one vyear period
was perceived as
a great achieve-
ment. Since before
no mine operating
on the base of un-
derground  in-situ
leaching technigue
produced such feedstock volumes,

Currently Akdala mine has over 200 produc-
tion wells. Productive solutions produced by
them contain uranium in concentrations up to 65
mg/l. This allows to fully realize production goals
set for the mine. Annual uranium production is
currently 1020-1030 tons that is stipulated by
the agreement until 2020. Thus, Akdala makes a
significant contribution to implementation of the
state programme on developing uranium indus-
try of Kazakhstan.

Svetlana Ivanova,
NSK



CK3-U: CTPOUTENIBCTBO
CEPHOKMUCJIOTHOIO 3ABO4A

B TexylwemM roay CTPOWMTENLCTEBO CePHOKUCNOTHO-
ro 3asopa Ha tore KasaxcraHa BCTYNaeT B 3asepua-
oWy cTaguio. CepHas KUCNoTa ABNAETCA BakHLIM
3INEMEHTOM B LENOYKe NPOM3BOACTBEHHBIX NPOLIECc-
COB, CBR3aHHbIX C Aobbiueit ypawa. MpepcTaenas
COBOH OCHOBHOW KOMMOHEHT TEXHONOTWYECKMX pac-
TBOPOB, C NMOMOLLBIO KOTOPLIX U3 38MHOW KOPbI BbilLe-
Na4yMBaIOTCA YpaHCoAepwallue pyasl, CepHas KMcno-
Ta Hanpamyio obycnasnueaeT 0bbéMb! AobbisaeMoro
ypaHa. lNo3ToMy CepHOKWCNOTHLIM 3aB0f, BO3Bege-
HUeM KoToporo 3aHumaetca TOO «CK3-Us, umeer
BEXKHOE 3HaYeHWe ANA NPOAYKTUBHONW AEATeNbHOCTH
npeanpuATHiA xonauHra HAK «Kasatomnpom»,

B uenoM, Ha cerofHAWHWA OeHb (axkTu4eckoe
BbinonHeHue pabor no npoexTy coctasnaer 60%.
B 1 kBapTane BCé ocHOBHOE 0BOpYAOBaHUE CepHO-
KMCNOTHOW YCTBHOBKM W 3HEProKOMMNNeKca 6kino
NOCTABNEHO Ha CTPOMNNOWAAKY M CMOHTUPOBaHO B
NPOEKTHOE NOMOXEHUE,

OpraHu30BaH MOCTOSHHLIA KOHTPONbL U npoBe-
AeHuWe exeHegensHelX WTaboB ¢ HEMOCpeACTBeH-
HBIM YYacTeM yupeauTeneid npoekta. HanameH u
CHHXpOHM3UpoBaH rpadwmk paboThl NoOAPSAYMKOS ©
LeNGo 33BepleHA CTPOUTENLCTEBA B HAMEYEHHbIE
CpokuW. BeeaeHwe 3aB00a B IKCNNYATALMIO NNaHUPY-
ETCA NPOM3BECTH B 4 KBapTane Tekyliero roaa.

C HacTynneHnem Tenna Hauats MHOTUE BUabl pa-
60T, KOTOpPLIE HE MOTNM OCYLIECTBNATLCA B 3UMHUIA
nepuop: GeToHHble paoTel OCHOBHLIX OBLEKTOB W
BHYTPEHHAR XMMMYECKaA 3aLLMTa OCHOBHOIO CEpPHO-
KMCNOTHOrO 0BopyaoBaHuA.

B HacToAlLee BpeMA Ha CTPOMTENBHOW NNoLUagke
BbIMONHEHEI WKW NPOBOAATCA Cneayiowme paboTsi:

— 3aBepIUEH MOHTAN CNONMHOID B TEXHOMOMMYECKOM
M3roToBNeHWK 1 cbopke obopyaoBaHMA — KOHBEPTEpPa
¥ CEPOCKMIaOLLEN NeYn, a TaKKe MOHTaM MHOMOYMC-
NEHHOro BMKOCTHOIO NapKa (CepHOR KMCNOTHI, MWi-
KOW Cepbl, AEMWHEPaNU30BaHHOW BOAb!, AM3ENLHOMO
TOMNMEA, NNABNEHUS W hUNLTPaLMK cepel);

— 3aseplieHsl paboTsi No 3anueke wenesobeToH-
HbIX MOMOB .A. CKNaga KOMOBOM Cepbl W HauaT 2
3Tan CTPOWTENLCTBA /0 BETKM, YTO NO3BONWT NpU-
HWMaTb OCHOBHOE CbipbE ANA NPOW3BOACTEA,

— 3aBepluaeTcA OTAENKa aAMMHUCTRATUEHO-BLITO-
BOTO KOpNYyCa;

— 33BEPLIEHO CTPOMTENLCTEO NOMMIOHa TBEPALIX
OTXOM0B M MNOBbLIX NMOLWALOK,

B wione 2011 ropa crposinnowaaxy nocetun Mpea-
cepatens Mpaenexna HAK «Kaszatomnpoms LLkons-
HUK B.C., KOTOPBIN Aan NONOKMTENBHYIO OLEHKY XOM)
CTPOMTENLCTEE W NOCTABMA 33434y NYCKa B IKCRMY-
Tauur 33BoAa B Aexkabpe Texkylwero roga.

Habop pyroBOAALLErD 3BeHa LEXOB W 33B0da
WEeCcTBNEH B NepuMofl aKTUBHOW a3kl CTPOMTENLCTES.
KaapoBbii COCTaBs CTPOAWErocs 3asoaa NpeacTasnser
coboii KBANMMUMPOBAHHBIN NEPCOHaN, KOTOPbLIA YKE
WMEET ONLIT paboThl B CEPHOKMCIOTHOM NPOM3B0/CTES.
HenocpeacreeHoHe y4acTve B CTPOMTENLCTBE Che-
UMANUCTOB, KOTOPBIE BYOyT 3KCNYaTMPOBaTL 3aBOML
NO3BONKT MM B ByAYLLEM 3HATh HE TONBKO TEXHONOMM-
YECKMiA NPOLIECC NPOM3BOACTEA KMCNOTHI, HO M CBOPKY,
MOHTEX 1 PEMOHT 060pYA0BaHWA, COBPaHHOTO Y HUX Ha
rnasax. Bcero Ha faHHom obvekTe Gyner cozpaHo Bo-
Nee 300 pabouux MecT, U3 koTopeix 70% pacnpenenar
Cpeau NpencTaBuTenal MECTHONO HaceneHus,

(PUHaHCUPOBaHWE CTPOMTENLCTBA O6LEKTOB OCY-
wecTenaeTca 8 nonHoMm obwéme, MNpu nopaepxke
HAK «KazatomnpoM» npoBefeHsl nNeperosopbl no
NoCTaBKaM OCHOBHOMQ Cbipbs ANA NPOM3BOACTBA
CEPHOM KMCNOTBI — KOMOBOH cepbl ¢ TOO «06beau-
HEHHas XuMuueckas Komnawwa» W [OroBOP Haxo-
AMTCA B CTaAWi COTNAcOBaHWA COOTBETCTBYHOLIMX
CTPYKTYP YYaCTHUKOB CTOPOH.

O6béMbl NPOM3BOACTBA CEPHOW KMCNOTHI Ha HO-
BOM 3aBOAE NN3HMPYOTCA Ha ypoeHe 500 000 ToHH
8 rog unu 1500 ToHH B CyTKM. MeCTO pacnonoXeHu1s
obbekTa — JKaHakopraHckui painoH KbizblnopamH-
ckoit oBnacty, OCHOBHBIMKM NOTPeBUTENAMU Chipbs
CTaHyT HOBbIE pYAHWKM XapacaHn-1 v Xapacau-2 8
JKaHaKopraHCKoM paioHe, a Takke pyaHukK Mpkonk
u Kapamypyx 8 Luenuitckom paione.

Adfgoc XKypryros,
CK3-U

ApepHoe obuwectso Kasaxc




SKZ-U: CONSTRUCTION

This year construction of sulfuric acid plant on
he south of Kazakhstan comes to its completion
=tage. Sulfuric acid is an important element in the
cnain of production processes associated with ura-
=um extraction. Being a key component in proc-
25 solutions used to leach uranium-containing ores
“om the Earth crust, sulfuric acid directly influenc-
s uranium production volumes. Therefore, sulfu-

acid plant being constructed by SKZ-U LLP is of

=3t importance for production operations of NAC
Wazatomprom holding’s enterprises. In general, at
= moment an actual project progress is 60%. In
01, all key equipment of sulfuric acid unit and pow-
& complex was supplied to construction site and
‘pstalled into design position.
Constant control and weekly meetings with direct
sarticipation of project founders are organized. To
smplete construction on time, the contactors’ work-
3 schedule was established and synchronized. Plant

i yoKe smimissioning is scheduled this year in Q4.
OACTBE. As days became warm, there were started many
e Cne- ctivities which could not be carried out during

33804, = winter period: concrete works at major facilities
H0N0MV- internal chemical protection of key sulfuric acid
cOopky, =uipment.

'HUX Ha

. The following works on the construction site are
wrrently being implemented or already completed:
- Installation of converter and sulfur burning oven-

OF SULFURIC ACID PLANT

equipment technologically complex to manufacture and
assemble as well as installation of numerous tanks (for
sulfuric acid, liquid sulfur, demineralized water, diesel
fuel, sulfur melting ad filtration) is completed.

- Works on pouring floors of block sulfur ware-
house with reinforced concrete are finished, and the
2nd stage of branch line construction is started, this
will allow to receive major feedstock for production;

- Finishing works in Office and Amenity building
are under completion;

- Construction of solid wastes and silt areas is
completed.

In June 2011 the construction site was visited by
the Chairman of the Board of "Kazatomprom” Viadimir
Shkolnik, who praised the course of the construction
and has set the task of commissioning of the plant in
December this year.

Shops and plant management was recruited
during an active construction stage. Staff of the
plant under construction represents qualified per-
sonnel which already has working experience at
sulfuric acid production. Direct participation of
specialists which will operate the plant in the con-
struction will later allow them to know not just a
sulfuric acid production process, but also assem-
bly, installation and repair of equipment, assem-
bled right in front of their eyes. In total, over 300
jobs will be created at this facility, 70% of which
will be given to local population.

Financing of construction of facilities is fully im-
plemented. With the support of “Kazatomprom”
there were conducted negotiations on deliveries of
basic raw material for sulfuric acid — lump sulfur with
"United Chemical Company” LLP, a contract being
in the stage of coordination by the corresponding
structures of participants.

New plant’s sulfuric acid production volumes are ex-
pected in the range of 500 kta or 1500 tons per day.
The plant is located in Zhanakorgan district of Kyzylorda
region. Major feedstock consumers will be Kharassan-1
and Kharassan-2 new mines in Zhanakorgan region,
and Irkol and Karamurun mines in Shiely region.

Aidos Zhurgunov,
SKZ-U
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YM3:

ECTb ABYXTbICAYHASA!

4 mapTa B YXM3HMW YPaHOBOIro NpoM3BOACTEa
YnebMHCKOro MeTannypru4eckoro 3asofga
NPoM30LLN0 3HaMeHaTensHoe cobbiTHe: B Liexe
«B>» oTrpymeHa noTpeburensamM AByXThICAYHARA
NapTHA 3aKWCH-0OKKCH, NONy4YeHHaa M3 XHM-
KOHUeHTpaTa npvpogHoro ypaHa (XKNY) ka-
3aXCTaHCKMX MECTOPOMXAEHWH. 3aKMCb-0KHCh
ypaxa (U308) sBnfercA MCXOOHbLIM Cbipb&M
ana nony4yeHusa rexcadropuaa ypaHa, Kovo-
Pbiii B TON/IMBHO-AASPHOM LUMKNE NPUMEHSET-
CA ANA W3roTOBNEHNA TONNMUBHBIX TAGNEeTOoK.

Uctopus nepepabotkm XKMY Ha YM3 Bepér Ha-
4ano B sHsape 2000 ropa.
Torpa 3a 12 Mecsues pa-

Ha 33B0f NOCTYNAET € pAda COBMECTHLIX npeanpu-
ATWIA, CO3AaHHBIX Ka3aToMnpoMoM ¢ 3apyBexHeIMU
napTHEpaMu, W pPYAHUKOE [OPHOPYAHOW KOMMNAHWM,
ABNAOWERCA «aoukoms HAK,

Becomui Bxnag B Gonee Yem OECATANETHIOW ae-
ATENBHOCTL NO nepepatoTke XKMNY sHecnu He Tonb-
KO MHOMME CNeunanncTsbl YpaHoBOro NpoM3soacTea.
NocTosaHHoe ynyywexue npouecca Geino Gel HEBO3-
MOMHO 623 yyacTug y4yéHbix LieHTpansHOW HaydHo-
WccnenoBaTensckoi nabopatopuu 3aeoaa. Mx Hayy-
Hele pa3paboTiK, 3KCNEPUMEHTE W PEKOMEHAALMK
NO3BONKNKM ACBUTLCA OTNMYHOrO Ka4yecTsa 3aKkucu-

OKWCH YpaHa.

60Tl 6eln0 nonyyeno 500
TOHH npoaykuud, C Tex
nop rog ot roga Hapaum-
BawTcA OOBLEMLI  NpoW3-
BOACTBA, MNOCTOAHHO CO-
BEPLEHCTBYIOTCA Npouecc
W TexHonoruws nepepabot-
KM XMMKOHLEHTpaTa npu-
POAHOrO ypaHa.

CODTOOTCTINA CHOTOMIA

Msyennegei o180
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MOCTOAHHLIN  KOH-
Tpone 3a obecneve-
HWeM KadecTéa npo-
AYKUWK, npoBedeHue
aHanu3oe, BuNOMHse-
MbIX C (QUIMrpaHHOW
TOUHOCTBIO, NO3BONA-
10T ypaHoBoMy npo-
W3BOACTBY HE WMETh
MPETEH3UIA CO CTOPOHEI
notpebutenen. M 3to
- Bknaa B obliee aeno

TI

Lok

MEOHTa

CerofHs  AOCTUrHYTa K
MakcMManbHas npow3so- "o
AWUTENBHOCTE y4acTka. TIROHIBOAETS BUguins, I SommmcammE | KA s e
Bcero 3a BpeMs nepepa- T
BOTKHM  XMMKOHUEHTpaTa PlomiTieid ot £ 14 1 1251 ke 20 VA1)
13 Hero Geino MaroTosne- e ey 3908 29 0
Ho Gonee 20 TwiCAY TOHH a

oTAena TexXHWYeCKoro
KOHTpONns U LleHTpane-
HOW 3asoackon nabo-
paTtopuu McneiTaTens-

HOro UeHTpa.

wh Pt v

npoayxkuwn. Ocobo cneay-
T OTMETHUTE, YTO 3aKWCh-
OKWCh A0EPHON YMUCTOTHI,
NPUroAHYI0 ANA NPAMOro
GTOPHPOBaHWA, B Halew
pecnybnuke nNpou3BOaAT
TONLKO Ha YM3.

. S
A -
P Firagem %

OcHoBHbIMM 28 noTpe-
GuTensaMu B NpowWnNoM rogdy
aenanvce Poccuiickan ®epepauuna U KuTai, a ¢ Hel-
HELWHEro rofa B 3ToT CNWcok sowna ¥ MHauAa. Chipeé

AP e

S MepepaboTka xuM-
KOHUEHTpaTa npupoa-
HOMO ypaHa Ka3axcTaH-
CKMX MECTOPOMASHUIA
npogomkaeTca. Ceivyac
YCUNKWA CNeuanvcTos
¥M3 HanpaeneHsl Ha
COKpalleHne OTXOA0B,
KOTOpbLIE BO3HMKAWOT B
¥0fe 3Toro npouecca, nNoBbilLEHWE NpoUIBCAUTENE

HOCTH oBopyaoBaHuA.
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nHAe- On 4 March, the life of uranium production
380NA- with a momentous event: two-thousandth batch
npo- of oxide-protoxide produced from chemical con-
MMETH centrate of natural uranium (CCNU) from Kaza-
JDOHbI khstan's dEpﬂSi‘lS was Shipped in Sha‘p B. Ura-
U ato mium “mﬂ*mldﬁ {USDE} is a feedstock for
 neno wranium hexafluoride used in fuel-nuclear cycle
SCKOTO to produce fuel pellets.
pans-
nabo- The history of CCNU processing at UMP began in
STeNb- January, 2000. At that time, during 12 manths of opera-
Son 500 tons of products had been made. Since then,
y=ar from year production volumes have been increas-
M- g, process and natural uranium chemical concentrate
Mpoa- processing technology have been constantly improved.
KCTaH-
neHwi Today, the maximum production capacity is achieved.
eiuac Dwring chemical concentrate processing, in total over
MCTOB 20 thousand tons of products had been made. It is
b Ha worth noting that the UMP is the only facility in our
(0B, country which produces nuclear purity oxide-protoxide
30T B suitable for direct fluorination.
Tenb-
Last year, major consumers of oxide-protoxide
DBIX, were the Russian Federation and China, while start-
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UMP: TWO-THOUSANDTH
BATCH ACHIEVED!
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ing from this year India was added to the list. Plant’s
raw materials are received from a number of joint
ventures established by Kazatomprom in coopera-
tion with its foreign partners, and mines of Mining
Company which is a subsidiary of NAC.

A significant contribution to more than a decade
processing of CCNU was made not only by profession-
als working at uranium production facility. A continu-
ous process improvement wouldn't be possible with-
out participation of scientists from plant’s Central R&D
Laboratory. Their scientific developments, experimen-
tal works and recommendations allowed to achieve an
excellent quality of uranium oxide-protoxide.

A regular product quality control and testing with
a high accuracy allow uranium production not to
have any complaints from customers, And this is the
contribution of technical control department and test
center’s Central plant laboratory.

Processing of chemical concentrate of natural
uranium from Kazakhstan's deposits continues. Cur-
rently, the efforts of UMP professionals are aimed at
reducing wastes generated during the process, as
well as increasing equipment efficiency.

Yuriy Burykh,
uUMP



r’AE CTPOUTDb A3C?

B KazaxcTase MMeeTCA nAThL NNowanck ANA Bo3-
MOMHOrQ pasmewedus A3C: Axtay, Kyp4aTos, MNpu-
Banxawse, KokHbiit Kazaxctan u Typrai. MpuHiamas
BO BHMMaHWE aKTYanbHOCTL BONPOCOB 3HEpreTuye-
ckoW CTabMnbHOCTW W paguauMonHoW GesonacHo-
CTW, CTOMT PaccMOTPETL KaMAbIH M3 ITUX NYHKTOB
Gonee nogpobHo.

Banxaw

Tepputopuio B paioHe o3epa Banxaw npeanoxu-
N NOA 33CTPOMKY aTOMHOW 3NEKTPOCTaHUMK ews
8 1998 rogy, korga Kazaxcrad snepebie o6bsBun O
CBOMX MNaHax Mo pasBMTHIO SAEPHOM SHEPreTHKM,
OcyWwecTBNATL NPOEKT NNaHWPOBanock B COTPYAHW-
YECTBE C POCCUACKMMM aTOMLUMKaMK, KOTOpLIE yxe
MMENK Ha pyKax YepHOBLIE BapHaHTLl HEOBXoAMMO
OoKyMeHTauuMK, MowHocTe A3C 3aknafsbieanack Ha
ypoeHe o1 640 ao 1000 MeraeaTT, @ CTOMMOCTL CTPO-
MTENbCTBa OLUEHMBANacL B paMoHe 1 mnpg aonna-
POB, 4TO DbIND 3HAYUTENLHO AELLEBNE aHANOMMHHBIX
npoekToB 3a pybexom. B 2003 rogy B noaaepmky
Banxalckoro NpPoeKTa BLICTYNWM TOrAALWHMA npe-
auaeHT Poccuu Bnagmmup TyTWH, NPOABME TakWM
06pazoM NONMTHUYECKUA MHTEPEeC K AaHHOW Waee.

OpHako peakums oOWeCTBEHHOCTY NO 3TOMY No-
sogy 6bina pesko otpuuartensHod. O cBoEM Hame-
PEHMM NpoBecTH B pecnybnuke nonHoMmacwTabHyo
KaMnNaHWio, HanpaeneHHyIo Ha HeaonyLeHne CTpou-
TenscTea A3C Ha Banxawe, 3aseunu Cows eeTepa-
HoB YepHobeing, JkonorMueckui coo3 «Taburats u
apyrue obuwlecTeBeHHble ofbeanHeHws. TpoBengH-
HbiE@ COLMONOrMYecKue Onpockl TaKKe He NpUBET-
CcTBOBanW 3Ty waeto. B wrore paspaboTky npoekTa
NPULLNOCE NPUOCTAHOBUT.

B HacTosllee BpeMs B CBA3WM C POCTOM 3Hepre-
THYeCKWX noTpebHocTel, a Takke HecTabunsHo-
CTBIO UEH Ha WCKONaemoe OpraHWdYeckoe TOMNUBo
B KazaxcTaHe BHOBbL 3arosopunu 0 HeobxoaMMOoCTH
cTpoutensctea AIC. B nonk3y passuTus AgepHON
IHEPreTUKK B HaLLel CTPaHe MOXHO NPUBECTHU MHO-
ro akTopos: 310 W oaHa w3 GoraTeiwmnx 8 MUpe
ChipbeBblix 6as, 370 W Hanu4ue pasBMTON YpaHoa[o-
BhiBalolleid U ypanonepepabaTuisaoweid NpoMbILL-
NEHHOCTH, CYLWECTBEHHLIM 3agen B obnacTu paspa-
60TKM M BHEADEHWA AAEPHLIX TEXHOMOMMH, Hanuyne
BbICOKOKBANMAUUMPOBAHHbLIX CNEeunannucTos, Kak B
MHOYCTpHanbHOM cdepe, Tak U B aTOMHON Hayke.

Kpome Toro, agepHas aHepreTuka (ECTECTBEHHO,

Wi
NL

B YCNOBWAX OTCYTCTBMA KaTacTpodmyeckux cobbi- B
TWIA) NO3BONAET 3HAYUMTENBHO COKPaTUTh Harpysky B
Ha IKOMNOTMI0 Ka3axcTada, Tak Kak aToMHas 3Hep- Souen

rOYCTaHOBKa MCNONL3YET B ThiCAYM pa3 MeHblle To-
NAKXEa, YEM, HANPUMED, YIONLHBIE CTaHLUMK. 33 C4éT
3TOFO NONHOCTBIO OTCYTCTBYIOT BbIGPOChI BPEAHBIX
BewecTs 8 atMocdepy, a NPOM3BOAMMBLIE ALEpPHbIE
OTX0Ab UMEIOT OTHOCUTEMBHO Marnble 0bbEMb 1 MO-
ryT GbiTe HAAEXKHO NOKaNWM30BaHel. B TO e Bpems
NPUPOAHbIE PAAMO3KTUBHLIE BELeCTBa, KOTOpbiE
COAepPWaTCA B yrne, Npu ero CXWraHuM nonaga-
0T B8 atMocdepy GecnpensaTcTEeHHo. W 3TO Beco-
ML KaMeHb B Oropoa 3konoros-paavodobos. Tem
HE MeHee, HENpWATHE ODWECTBEHHOCTBIO NpoexTa
crpouTenscTea A3C Ha Banxawe 3acTaBuno oTe4e-
CTBEHHBIX aTOMLUMKOB UCKaTb aNnsTepHaTUBHbLIE NNo-

WAAKM,

HwHpin Kasaxcran

OaHMM W3 apryMeHToBs, KOTOPBIE NPUBOAATCA B
nonk3y banxaila v B HAacTosLLIEE BPEMS, ABNAETCA TO,
YTO [aHHas NAOWaAKa HaXOAWTCA B CAMOM LEHTPE
IHEPreTUMECKOW CUCTeMbl CTpaHbl. MMoaToMy atomM-
Han INEeKTPOCTaHUMA Morna Obl obecneunTs sHepre-
THYECKYIO HEe3aBUCUMOCTL pecnybnuki. Mo uToraMm
2010 ropa KasaxctaH ABNANCA HETTO-UMMOPTEPOM
3NEKTPO3IHEPrMM, YTO O3HAYAET HEXBaTKy NPOM3-
BOACTBEHHBIX MOLHOCTEW ANA YAOBNETBOPEHWUS
co6cTeenHslx noTpebrocTelt B anekTpudectee, W
ecnu Ha cesepe KasaxcraHa HabniofaeTcs HekoTo-
Pbiit W3BLITOK reHepaLMu, TO Ha Kore 3NeKTPoIHep-
FMIO NPUXOAMTCA 3aKynaTh Y COCeAHWX pecny6nuk.

TakuM obpazom, cTpouTenscTeo A3C Ha tore Ka-
3axcTaHa nossonuno Bkl pewuTs NpobneMy ¢ aHep-
reTM4eckuM aeduUMToM, KOTopLIH B Byaywem obe-
WaeT TONbLKO yeenuuueaThcs. K npuMepy, B AnmMaTsl
NWWbL nonosuHa noTpebHocTeld B 3NEKTPUYECTBE
obecneunBaeTcs 3a CHET MECTHbIX MOWHOCTER -
ANMaTHHCKMX TENNOBLIX CTaHUMIA W Kanwaraickomn
MP3C. OcransHoe 3aKynaeTca Ha ONTOBOM PbIHKE
INEKTPUHECKON IHEPrMM — YacTb OT CEeBEepHbIX MC-
TOYHUKOB, YacTs oT Xambeinckon MP3C, a Takwe
UMNOPT OT Kupriuzamm u Yabekucraxa.

Ocobo cTOWMT OTMETHTL ropod MXambbln, KOTO-
pbid SBNAETCA FNaBHBIM MPETEHASHTOM Ha CTPOU-
TenscTeo A3C B AaHHOM pervoHe. [MpoM3soacTso
3NEeKTpoIHEprMM Ha MKamBuinckoi MPIC 3aHuMaeT
25% B CTPYKTYPE NpOMbIWNeHHOCTH XaMbbinckok

fApepHoe obuwecreo Kazaxc



WHERE TO BUILD

cobbi- In Kazakhstan, there are five sites for possible
PY3Ky location of NPP: Aktau, Kurchatov, Pribalkhashye,
3Hep- South Kazakhstan and Turgay. In view of the actual-

&y of energy security and radiation safety issues, it
= worth to consider each of these options in more
etail.

Balkhash

The proposal to construct a nuclear power plant
‘mear the Balkhash Lake was made in 1998 when Ka-
gkhstan for the first time announced its plans to
@=velop nuclear energy. This project was expected
o be carried out in cooperation with Russian experts
= nuclear energy, who already had drafts of neces-
sary documentation. NPP's capacity was planned in
e range from 640 to 1000 MW whereas the cost
of construction was estimated in about 1 billion USD
#eing significantly lower than the cost of similar
=rojects implemented abroad. In 2003, Vladimir Pu-

SHTPpE the President of Russia at that time, supported
2TOM- hash project, so demonstrating the political in-
epre- in this idea.

roram

il However, the public response to this issue was
Eﬁ @stinctly negative. The Chernobyl Union of Veter-
e W 2ns, Tabigat Environmental Union and other public
<OTO- ‘#ssociations announced about their intention to or-
Hep- z=nize a full-scale campaign in the country aimed
K. & preventing the construction of NPP in Balkhash.
= Ka- Conducted public surveys also did not welcome this
Hep- w=a. As a result, the project development had to be
obe- =uspended.

M3Thi

Today, due to increased power demand and vola-
Shty of fossil fuel prices, the necessity to build NPP
= once again being discussed in Kazakhstan. Many
reasons may be given in favor of development of
nuclear energy in the country: it is one of the world's
nchest base of raw materials, it is availability of de-
veloped uranium producing and processing industry,
considerable achievements in the field of nuclear
t=chnology development and application, availabil-
&y of highly skilled professionals in industrial field as
well as in atomic science,
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NUCLEAR POWER PLANT?

In addition, nuclear power (of course, in the
absence of catastrophic events) may significantly
reduce the environmental impact in Kazakhstan
due to thousand times less fuel consumption by
atomic energy units than, for instance, by coal
plants. As a result, there are absolutely no emis-
sions of hazardous substances into the atmos-
phere, while generated nuclear wastes are rela-
tively small and may be reliably localized. At the
same time, naturally occurring radioactive sub-
stances contained in coal are freely released into
the atmosphere when coal is burned. And this
is @ weighty argument against ecologists with
a “syndrome of radiophobia”. Nevertheless, the
public negative response to NPP’s construction in
Balkhash forced domestic nuclear experts to seek
alternative sites.

South Kazakhstan

One of the arguments in favor of the Balkhash
Lake is the fact that this site is located in the heart
of the country’s power system. Therefore, a nuclear
power plant could provide energy independency to
the country. At 2010 year end, Kazakhstan was a net
importer of electricity that means inability of produc-
tion capacities to meet its own energy needs. While
there is some surplus in power generation on the
north of the country, the south is forced to purchase
power from neighboring countries.

Thus, the NPP's construction in the South Kaza-
khstan would solve problem with power shortage
which promises only to increase in the future. For
instance, only half of energy needs in Almaty city
is provided through local capacities = Almaty heat
station and Kapchagay regional power station (RPS).
The deficit is purchased on the wholesale market of
electricity — some from the Northern sources, some
from Zhambyl RPS as well as by import from Kyr-
gyzstan and Uzbekistan.

Special attention should be paid to Zhambyl city
which is a major contender for construction of NPP
in this region. Power generation at Zhambyl| RPS ac-




obnactu. OHAKO CPOK 3KCNAyaTalUMK WECTH 3Hep-
ro6nokos MP3C 6nM30K K 3aBeplleHnio, a npume-
HAeMble Tapudbl BLIOT LEHOBLIE PEKOPALl BMeCTe C
pOCTOM LEH Ha EAWMHCTBEHHOE UCMONb3YeMoe 3[ech
TONNMED — MazyT. Mewgy Tem, WMELMECHs npo-
MbiluNeHHble 0ObeKTH! W HOBbIE WHAYCTDWaNbHbIE
NpoeKThLl Kak B 0BnacTu, Tak 1 No BCeMy Kry crpa-
Hbl XapakTepu3ylTcs BONBLLOH IHEProEMKOCTIO, B
aTom ceete A3C BbirnaauT 3(eKTUBHON 3aMeHoH
XambBeinckol MP3C, BOKPYr KOTOPOW YXe WMeeTCh
pa3eqTasn pacnpeaenuTensHas cetb.

Typrai

O ToM, 4yTO peka Typrad Ha cesepo-anage Ka-
3aXCTaHa MOMET BbICTYNATh B Ka4YeCTBE NOTEHLWM-
anLHOI Nnowaaku Ana cTpouTenscTea A3C cTano
M3BECTHO HepasHo. Kakux-To noapobHocTeld no
JaHHOMY NPOEKTY HWrae He cooblanoch, No3To-
MY CMOMHO CpPaBHWBAaTL €ro AOCTOMHCTBA M Heao-
CTaTKM B OTHOLIEHWM C APYTMMW Mnolaakamu, Pac-
NOMO¥EHWE MECTHOCTH TAKME He MMeeT Donblumx
NpedMyLLEcTB, TaK Kak Ha 3anage u cepepe CTpaHsl
ASACTEYIOT ABE AOBONLHO CAMOAOCTATOUHbIE IHEP-
rocMcTEMbl, ODLEAMHEHWE KOTOPLIX MNOKa TONLKO B
nnaKax, YTo 03Ha4aeT OTCYTCTBME HEeobXOAWMEIX
MHXEHEDHBIX CETEM.

Kypuatoe

BocTousbld KazaxcTad pacnonaraer MOLLUHOW
Hay4Ho-TexHonoruyeckol 6Gasoif, koTopaa OGyaeT
cnocobcTeoBaTh 3GHEKTUBHOMY CTPOMTENLCTBY W
patote A3C B cnyyae Beibopa 3ToH nnowanxd. Kak
BbiBLWWIA UeHTp CeMUNanaTMHCKOro SAepHOro Nonu-
roHa, KypyaTos COXpaHun pasBeTBnEHHYH uHppa-
CTPYKTYPY WCCneaosaTensckx obbekToB. CerofgHs
3neck Basupyerca HauuoHansHbIR AAEPHBIA LEHTP
PK ¢ ero dunuManaMu B BUOE MHCTUTYTOB M APYrUx
Hay4HbIX opraHusauvi. UmenHo B KypuyaTtoee cTpo-
utcs MNapk SOepHbIX TEXHONOMWIA, KOTOPLIA NPWU3BaH
HanaguTe MPOM3BOACTBO  BLICOKOTEXHONOMMYHOM
NPOAYKLMK C MCNONLIOBAHWEM MUPHOMO aTOMA.

MpubnuaurensHo B 2013-2015 rogax npaBUTeNb-
cTBo KazaxcraHa MOWET NPUCTYNWTL K CTPOMTENL-
ctey A3C B Kypuyatose. Tak, ewe e cenrabpe 2009
rofia c AMNOHCKOW CTOPOHOW ObINM AOCTWIHYTHI CO-
rAAleHMA O NOArOTOBKE K CTPOMTENbHEIM paboTtam
no npoekty A3C manoi mowHocTk, T.e. ot 600 go
1000 merasatT. CpoK BO3BEAEHWA INEKTPOCTAHLMM
MOMET 3aHATL A0 BOCEMW NET, 3@ BbIXOA Ha NPOEKT-
Hblé MOLWHOCTH NNaHMPYETCA ellé 4Yepes udeTwipe
roga, T.e. Mmakcumym K 2027 rogy.

AxTay
Moxanyi, HawGonee paipaboTaHHBEIM NPOEKTOM

ABnAeTcA pasMelieHne A3C Ha 3anape Kasaxcra-
Ha B MaHrucTayckol oBnactv. B COOTBETCTEMM C
A2HHBIM NPOSKTOoM, INEKTPOCTEHUMIO NNAHUPYETCA
NOCTPOMTL B AECATU KMWIOMeTpax oT AkTay Ha baze
BLiBLLIEr0 aToMHOro 3HeprokoMbuHata MA3SK. 37a
3HEproycTaHoBKa B cocTaee ogHoro 6noka Ha bl
CTpbix HeMTpoHax BH-350 mowHocTeio 350 merasatT
obecneynsana ropod sNexKTpu<ecTsoM W TENNOM
Ha NpoTsxeHud 27 net. Celdyac oHa HaxoAWTCA Ha
CTagMi feMoHTawma. Bmecto He€ npeanonaraeTch
VCTaHOBWTE PEAKTOP CpeaHel MoHoCTH BEIP-300,
CKOpEe BCero, poCCMWCKOrao NpovM3BoacTsa.

MocTaHoBNEHWE © NOATOTOBKE CTPOMTENLCTBE
A3C Bnuz AxkTay Geino npuHsaTo B HoRbpe 2006 ropa.
B nepson nonosuHe 2010 roga HAK «KasaToMmnpom»,
B BEeHWWM KOTOporo Haxogutca MA3K, cozpgan co-
BMecTHoe ¢ Poccved npeanpusaTUe No CTPOMTENb-
cTey AaHHoW A3SC. Ha cerofHAHWA AeHb rOTOBO
TEXHUKO-3KOHOMMWYECKoe 0DoCHOBaHWe W npose-
fieHbl OBLECTBEHHLIE CNYWAHWMA N0 BO3LEHCTEMIC
INEKTPOCTaHUMK Ha OKpyXawwyw cpefdy. Panee
coobluanocs, YTO NepBbiit M3 ABYX 3Heprobnoxoe
MoweT BuiTe BBeféH ywe B 2016 roagy. OgHako pe-
aneHan obCTaHOBKA 3acCTaBUT HECKONLKO CKOppPEK-
THPOBaTL CPOKK EWE He Ha4yaToro CTpoMTenLCTEa.
Tem He MeHee, Aawe C Y4ETOM 3TOr0 MMEeloLWancs
TexHudeckas Gaza MASK no3sonseT 3aBeplnTst |
NPOEKT B OTHOCUTENBHD KOPOTKWE CROKK.

MNpaspga, 0gHWM M3 MUHYCOB AKTAYCKOIo NpoexkTa
SBNABTCA Ero OTPEWEHHOCTE OT CUCTEMBI IHeproc-
HabweHus cTpaHbl. bes npoBeAeHUa AONONHWTENL:
HbiX WHXXEHEPHBIX CETEWM, KOTOpble Bbl CBA3bIBANM
AaHHYI0 NAOWaAKY C CEBEPHOW MOACMCTEMON W —
yepes Heé — C 3HeproAed@UUMTHLIM I0roM, CNOXHO
roBopuTe O npakmuecmﬁ none3e BCero NpoexTa.
Cam Axtay epag nu Byaet notpebnate BCE Bhipaba-
TLIBAEMOE 3NEeKTPUYeCTBO, TeMm Gonee YTO PEruoH
Borat ¥ ApyrvMW 3HEpropecypcaMu, a npoaasaTth
€ro ApYrMM pervoHaM u CTpaHaMm npeacTaBnaeTca
3aTpyAHWTENbHBIM §e3 COOTBETCTBYIOWMX BNOMe-
HWI1 B TPAHCMOPTHYIO MHPaCTPYKTYPY.

Yem 6onsblue, Tem nyuie
CTOWTL OTMETWUTb, YTO KazaxcraHy HWYTO HE
MEWaeT CTPOWTE OAHOBPEMEHHO Cpasy HeCcKONbKo
A3C. ABnNAAck MMPOBBLIM NMAEPoM No Aobki4e ypaHa
(ocHOBHOTO ChIpbs Ang spepHoro Tonnuea), Kasax-
CTaH OOMKeH C NONHOW OTAa4eld WCNOoNL30BaTh Ha-
KOMNEHHbIM PECYPCHBIA NoTeHuuan. 370 O3Hadvaer
CO303HWE BEPTUKANLHO-UHTErPUPOBaHHOW KoMna-
HWK C NOMHBIM SAEPHO-TONNKEHBLIM LWKAOM — OT A0~
Bbl4M ypaHa [0 NONy4YeHWs K3 Hero AeWEson anex-
Tpo3aHepruun. W y HAK «KazaTomnpom» UMETCA BCE
BO3MOXHOCTH ANA 3TOMO.
Epaen Kapceibexos,
A0OK

flneproe obuwecreo Kasax




counts for 25% in an industrial structure of Zhamby!
region, However, a service life of six RPS energy units
is close to its expiration while existing tariffs hit all
price records along with price increase for the only

3ra used here fuel — residual fuel. In the meantime, ex-
2 Obl- isting industrial facilities and new industrial projects
sBary in the region and on the whole southern part of the
R, country are characterized as energy-intensive. In this
e HO regard, NPP seems an effective substitute for Zham-
E‘Eﬂ oyl RPS around which there is already a developed

- distribution network.
LCTBa
roga. Turgay
k3

f:ﬂf The fact that Turgay River on the north-west of Ka-
Telb- zakhstan may serve as a potential site for NPP's con-
JTOBO struction has become known recently. Any details of
oBe- s project were never reported, so it is difficult to
TEMK compare fts advantages and disadvantages with re-
aHee spect to other sites. Location also does not have any
OKDB =onificant advantages since there are two fairly self-
D pe- sufficient power systems in the west and in the north of
PpeK- e country which integration is now only in plans; this
g:; means the lack of necessary engineering systems.
LLIHTE

Kurchatov

::E The East Kazakhstan has a strong scientific and
e s=chnological base which will facilitate the effective

eonstruction and operation of NPP if this site is se-
lected. As a former center of Semipalatinsk Nuclear

H —_
PKHO Sz, Kurchatov saved an extensive infrastructure of
SKTa. s==earch facilities. Today, here are based the Na-
z0a- sonal Nuclear Center of the RoK with its subsidiaries
MO =uch as institutes and other scientific organizations.
BaTh ¥ is Kurchatov where Nuclear Technology Park de-
eTca =igned to produce high-tech products with the use
DNES of peaceful atom is under construction.
The government of Kazakhstan may start con-
struction of NPP in Kurchatov in about 2013-2015. In
:ﬂﬁ September 2009, the agreements with Japan party
e on preparing construction works for low-capacity
o NPP project, e.q. from 600 up to 1000 MW, were
e reached. Construction of power plant may take up
saeT %o 8 years while the project capacity is planned to
ana- be attained four years later, the latest by 2027.
e
neK- Aktau

It seems that the most developed project is con-

struction of NPP in the West Kazakhstan in Mangistau
region. According to this project, power plant is to be
built 10 km away from Aktau on the base of MAEC's
former atomic energy facility. This energy unit in-
cluded into BN-350 single facility on fast neutrons of
350 MW capacity had been providing city with elec-
tricity and heat owver 27 years. At present, it is In
the process of decommissioning. Instead, VBER-300
medium-power reactor, more likely manufactured in
Russia, is to be installed.

The Decree on preparing NPP construction near Ak-
tau was adopted in November 2006. In the first half of
2010, NAC Kazatomprom to which MAEC belongs es-
tablished a joint venture with Russia for construction
of this NPP. To date, the feasibility study is developed,
and public hearings concerning environmental impact
of power station are completed. Earlier it was reported
that the first of two energy units may be commissioned
as early as 2016. However, the real situation will force
to correct deadlines of construction still to be started.
Nevertheless, even taking this into account the existing
technical base of MAEC allows completing the project
in a relatively short period of time.

To be honest, one of Aktau project’s minuses
is its detachment from the country’s power sup-
ply system. Without building additional engineer-
ing networks which would link this site with the
northern subsystem and - through it — with a
power deficient southern part, it is difficult to
talk about practical benefits of the whole project.
Aktau itself will unlikely consume all electricity
generated, especially since the region is rich with
other energy resources, while its sale to other
regions and countries seems complicated without
reasonable investments into transportation infra-
structure.

The more the better

It should be noted that nothing prevents Ka-
zakhstan from building several NPPs at the same
time. Being a global leader in uranium production
(a major feedstock for nuclear fuel) Kazakhstan
should use gained resource potential at full ca-
pacity. This means creating a vertically integrated
company with a complete nuclear-fuel cycle from
production of uranium to generating cheap en-
argy out of k. And WMAC Kazatomprom has all re-
sources to do this.

Yerden Karsybekov,
NSK




TOKAMAK KTM YKPEMNWUT NO3NLUN
KASAXCTAHCKUX YHEHbIX

Ml ye pacckaswisani o npobHom 3anycke Ka-

3aXCTaHCKOro TepMOAfepHoro Marepuanosegue-
cxoro peaktopa (KTM), kotopeiv Gein nposengH 5
cenTabps 2010 ropa B r. Kypuatose. Tokamak KTM,
CO3flaHMe KOTOporo npoaomkaerca B HauuoHane-
HoM faepHoM LleHTpe PK, ABNAETCA B HACTOSWUW
MOMEHT eAWHCTBEHHOW 3NeKTPOMUINYECcKOR nnas-
MEHHON YCTaHOBKOM, CNELWanv3npyioencs Ha uc-
CNEA0BaHMAX MaTepUanos M UCNbITaHWAX y3nos by-
AYUMX pEaKTOpOB TEPMORAEPHOrO CMHTESA.

B 2011 rogy B pamkax [lporpaMmel Hay4Ho-
TeXHWUYECKOro obecnadyeHua Co3aaHuA W IKCnnyaTa-
umm Tokamaka KTM npoeogaTtca nogroToBUTENBHbIE
paboThl K M3MUECKOMY NYCKY, KOTOPbIA NNaHUpyeT-
CA OCYLWeCTBMTbL B KoHue 2012 roaa.

Tak, ona OCYIWECTEBNEHWS HaNafouHbIX 3KCne-
PUMEHTOR Ha WMMTAUMOHHOM CTEHAe No uccnefo-
BaHWIO B33aWMOAEWCTBMA NNa3Mbl C MaTepUanaMu
6L YCTAHOBNEHEI ¥ OTNEMEHL! BLICOKOBAKYYMHbBIE
OaTYMKW. HauaT 3Tan noAaroToBKWM K TECTMPOBAHWID
W3MEpUTENbHOro KaHana PeHTreHOBCKOro CrnekTpo-
METpa B YCNOBUAX MMMTALMOHHOMO CTEHAA C Uenbto
obecneyeHua nepexoaa K ero oTpaboTKe B YCNOBMAX
TokaMaka KTM. B pamkax oTpaboTku METoaMKMK 3a-
nycka Tokamaka KTM nauarta paboTa no pacyétHo-
IKCMEPUMEHTANEHEIM OUEHKaM KapT MarHUTHbIX No-
NEl B BaKyyMHOI Kamepe TokaMaka KTM.

Kpome Toro, npoBeféH aHanwi CpencTs Bu-
3yanu3auuiM AaHHbIX MOAENWpOBaHWA nnasmel. B

A

KayecTee CpPeacTs Bu3yanu-
3auMK  BbibpaHsl nporpamma
«\Vislt» n 6ubnuoTteka «Qwt».
Onpepenedsl  obwwue Tpebo-
BaHWA K CUCTEMeé COo3[aHuA
cueHapua pa3pspa «Scenario
Creator», Bcé 310 nsxer B
OCHOBY WHAOPMAUWOHHO-
M3IMEPUTENBHOW CUMCTEMBI TOKa-
Maka KTM, Bnaroaaps KOTOpOi
IKCNEPUMEHTANbHbLIE  AaHHbIe
GyayT npeobpazoBbiBaThCA W
npeacTaenaTecd B Heobxoau-
MOM BMAE.

PeanuayioTcs MCNBITaHua o=
CTeMbl M3MEHEHWA NNOTHOCTW NNasMbl H3 OCHOBE Ma-
30AMHAMWYECKOrO WCTOMHUKE MONEKYNAPHOMD My4Ka,
a TaKKe U3yY3eTCA BOIMOKHOCTE aaanTaLmm 3Toi cv-
cTeMbl K Tokamary KTM. Yxe rotoBa KOHCTPYKTOPCKas
AOKYMEHTALMA Ha BHOBb pa3pabaTbiBaemMoe YCTpoi-
CTEO NEPEMBILEHWA PaMKK C AaTHMKaMK aHEMOMETPA..
MNpoeeneHs! npodmnakTudeckie paboTtel Ha BaKyyM-
HOM CTEHAE: MPOBEPEHL MepPMETUMHOCTL BaKyyMHOM
KAaMepbl, LENOCTHOCTE M3MEPHTENEHBLIX TPaKTOB aHe-
MoMeTpa, paboTocnocobHOCTL BaKYYMHbIX HACOCOB.

PaboTbl no npoekTtam peaktopos UTIP n [EMO
noKasanu, YTo peweHus nNpobneMm NPUEMHLIX AW-
BEPTOPHBIX NNACTHH W APYIKMX 2NEMEHTOB, KOHTaK=
TUPYIOWMKX C NNasMol, Ha OCHOBE TPaAWLMOHHBIX
TEXHMYSCKWY NOAXOAOE W MCNONL30BaHWM Cylle-
CTBYHOLWMX KOHCTPYKLUMOHHBIX MaTepWanos Bbidbl-
BAIOT CEPbE3HbIE TPYAHOCTH. Haunyuwne obpasub!
Gepunnus, yrnepoaa v sonsgpama, paccMarpusa-
EMble B Ka4YecTBe KOHCTPYKUWOHHBIX MaTepuanoe
TaKkuUX YCTPOWCTE, MMEIOT PAA HEAOCTATKOB A3NE
B YCNOBWAX paboTsl peakTopa UT3P npu pasBuTii
HeyCTOHYMBOCTH NNa3Mebl (cpbiBbl M ELM): paspyle-
HWe, NNABNEHWE, MHTEHCHMBHOE pacnblNeHne, Npu-
BOAALLEE K HEOGXOAMMOCTH YacTON NEPUOANYECKOH
3aMeHbl 3N1eMeHTOB KOHCTPYKUMWIA; CHIDKEHKE napa-
METPOB MNa3MeHHoro paspaaa BcnejcTeve ero 3a-
FPAIHEHMA NPOAYKTaMK 3PO3KMK; HaKoNNeHKWe TpH-
THA B KONWYECTBax, Npesbilualowmx GesonacHoin
ypoBeHb, B NpogykTax 3po3uu. Mpobnemsl gerpa-
AauuW 3THX MaTepWanos W paspylleHWs WM3genv
Ha WX OCHOBE, HaKoNNeHWs TPUMTHA KW 3arpA3HeHuns

finepHoe obwecrteo Kasa



We have already discussed a trial start-up of Ka-
zakhstan thermonuclear reactor for materials test-
ing (KTM) performed on 5th September 2010 in
Kurchatov. KTM being developed in the National Nu-
clear Center RK is currently the only electrophysical
plasma facility specialized in materials research and
muck-up testing for future fusion reactors.

TXraT

In 2011, within the framework of Programme on
R&D support for developing and operating KTM, early
works an the first criticality planned to be performed
n late 2012 are underway.

TED T T ol

For example, vacuum-sensing devices were in-
stalled and debugged to implement adjustment tests
on simulation stand designed to study the interaction
of plasma with materials. The stage of preparation
for testing measuring channel of X-ray spectrometer
under conditions of simulation stand was started
0 ensure transition to its working-out under KTM's
conditions. As part of activities on working out KTM
launching technique, computational and experimen-
1=l estimates of magnetic field maps in vacuum ves-
sel of tokamak KTM started.

T aET T TS T T

In addition, an analysis of plasma modeling data
visualization tools was per-
formed. As visualization tools
Visit software programme and
Owt Library were selected.
General requirements to Sce-
nario Creator system were de-
fined. All this will be the base
for KTM informational-measur-
ing system owing to which the
experimental data will be con-
verted and represented in the
required form.

The testing of plasma den-
sity change system on the basis
of molecular beam gas-dynamic
source is carried out, and the
possibility of adapting this sys-
tem to tokamak KTM is under
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KTM TOKAMAK TO STRENGTHEN
POSITIONS OF KAZAKHSTAN SCIENTISTS

study. Detailed engineering documentation for new
device under development for moving frame with
anemometer sensors is already completed. Preven-
tive measures on vacuum stand were performed:
vacuum vessel leak resistance, integrity of anemom-
eter measuring tracts, and performance of vacuum
pumps were checked.

Works on ITER and DEMO projects demon-
strated that solutions to problems of receiving
divertor plates and other elements which are in
contact with plasma, based on conventional en-
gineering approaches and application of existing
construction materials cause serious challenges.
The best samples of beryllium, carbon and tung-
sten considered as structional materials for such
devices have a number of shortages even in op-
erating conditions of ITER reactor in case of de-
veloping plasma instability (disruption and ELM):
destruction, melting, intensive atomization lead-
ing to the necessity of frequent regular replace-
ment of design elements; lowering performance
of plasma discharge due to its contamination with
products of erosion; accumulation of tritium in
amounts exceeding the safe level. Problems of
degradation of these materials and destruction of




nnasMel MOryT 6biTh NpeoAONeHbl MYTEM WCNONL-
30BaHMA XUOKMX METANN0B C HW3KMM 3apAA0BLIM
YyucnoM, HaunyywuM KaHamaaToM B KAYecTee KoH-
TAKTHUPYIOWEro ¢ NNaiMol maTepuwana npueMHLIX
MNacTUH OWBEPTOPa W APYIMX BHYTPHUKaMEDHbIX
YCTPOWCTB SiBNAETCA NWTWIA. Ero npuMeHeHue no-
3BONWAT CO3AaTL CaMOOBHOBNAKWWYIOCA NPUEMHYIO
NOBEPXHOCTL BHYTPUKaMEPHLIX YCTpoWcTs, obna-
A3I0WKMX NPaKkTUYECKW HeorpaHW4eHHeIM pecyp-
coM paboTbl; CHM3WTL YOENbHbIE 3HEepreTUHecKWe
Harpy3Kku 3a CY8T WMHTEHCMBHOrO nepeunsnyyeHus
Ha aTtoMax NUTHA B nepudepuitHon oBnacTv nnas-
MEHHOrD paspaga, YTO CYLWeCcTBeHHO obneryut
npo6nemy OTBOAA TeEnNa oT NPUEMHLIX YCTPOHCTS;
CHM3WTE 3 PEeKTUEHOE 3apAA0BOE YWCNO MNasMbl
A0 MMHMMAaNBHO BO3MOMHOMO YPOBHA BMM3KOro K
1, 4TO CyWecTBEeHHO MOBLICHT NNa3MEeHHbe napa-
METPbl PEAKTOPAE; UCKMIOHYUTL HAKOMIEHWE TPHTUS,
yto obecneunBaeTcA OTCYTCTBMEM nNbineobpas-
HbIX MPOAYKTOB 3P03WM M BOZMOMHOCTLID aKTWB-
HOFQ KOHTPONA COAEPXaHWA TPUTHA B KUAKOM
nuTHK. PeanuzauMa 3TUX NpeuMyLlLecTs OCHOBRa-
Ha Ha MCMONL30BAHWW Tak Ha3bIBAEMOW NUTHEBOI
KanuNNApHO-NOPUCTON cucTeMel (KMC) - npuHum-
NWanLHO HOBOrO Marepuana, B KOTOPOM XMAKWA
NWTWIA 33KNICYEH B MaTpuuy W3 NOPUCTOrO TBEp-
poro Marepwana. Mpeumyuwectsa nutuessix KMNC
B KAYecTBe MaTepuance, obpaléHHbIX K NnasMe,
610 NOATBEPKAEHO MHOXECTBOM 3KCNEPUMEHTOB
€ NMUTUEBLIMK YCTPOMCTBaMM Ha WX OCHOBE B MOAE-
NUPYIOLLMX YCNOBUAX Ha 3NEeKTPOHHO-NY4eBON yCTa-
HoBke «CnpyT», NnasMeHHbiX yckopuTenax KCMYy u
MK-200, ¥ B ycnoBusx Tokamakos T-11M, T-10 u FTU
(Utanus). Paspaborka, co3gaHue W 3KCNEpUMEH-
TanbHOe wccneaoBaHue MoOAenk NUTUEBOrD AWBER-
Topa Tokamaka KTM no3BonuT pelwnTs CYIWecTBYO-
wue npobnemsl U oTpaboTaTe OCHOBHLIE NOAXOAL! K
NPOEKTUPOBAHUIO NMTUEBOr0 AWBEPTOPA W BHYTPK-
KaMepHbIx 3nemeHTos TAP HOBOro NOKONEHUA TUNA
[NEMO, uccnenosaTb NnasmMo-HU3WYeckne acnekTel

BNMAHWA NWTKHA, 0TpaboTaTb TexHoNorvK paboTel C
NUTHMEM B YCNOBMAX TOKaMaka. Pe3yneTaTkl 3TOro
NPOEKTa MOryT CTYXWTL OCHOBOW Nporpecca B 0b-
NAcTW CO3AaHHA KOMMEPYECKUX MCTOYHUKOB 3Hep-
FMK Ha OCHOBE peakuWW TEpMOAASPHOro CHHTE3a.

COBMECTHO C POCCHWCKMM NpeanpuaTHem «Kpac-
HaA 3ee3fa» pa3paboTaH 3CKM3HLIA NMPOEKT MakeTa
AUTWEBOrD AvBepTopa Tokamaka KTM. Ha AaHHbii
MOMEHT cobpaHa 1 oboblieHa KOHCTPYKTOpCKaA A0~
KyMeHTauusA, gawowan oblee npepcTaeneHve ob
YCTPOMCTBE W NpMHUMNEX paboTel MaKeTa NMTHEBOTD
aveepTopa. OnpegeneHa NPUHUMNWANbHas Xapak-
TEPUCTUKA MaKeTa NMTWEBOro AMBepTOpa ToKaMaka
KTM u nponzeenéx Boibop Hanbonee ahdekTueHo-
ro peleHns ero TeXHUHECKUX, TEXHOMOMMYECKUX U
3KCNNYaTaUUOHHLIX NapaMeTpaos.

OrpoMHOe BHMMaHWe yOenseTca NoAaraToBKe crne-
UManNKCToB Ana obcnyxuBanua KazaxcTaHckoro ma-
Tepuanosegueckoro Toxkamaka. K npumepy, 6binu
npoeefeHsl neperosopkl ¢ MY uM. M.B. JlomoHocoea
W NpeaBapUTENsHO COMMAcoBaHbl TEXHWYECKWE Tpe-
60BaHWA K AOrOBODY MO HayYHOMY COMPOBMKAEHUIO
npeobpazosaHua pacyéTHoro Koga 380MIOUMM NNas-
Mbl B CTPYKTYPY Pac4éTHbIX KOAOB Tokamaka KTM.

HanoMHUM, 4YTO OCHOBHLIM Ha3Ha4YeHWeM TOKa-
Maka KTM senseTcqd WCCNeaoBaHWe B3aWMOoAen-
CTBMA NMasMbl C BHYTPMKAMEPHLIMK 3/1IEMEHTAMK W
NOBEAEHUA MWCMbITYEMbIX MarepyWanoce B YCNOBWAX
BO3JEMCTBMA H2 HWMX MOLHBIX KOPMYCKYNAPHbIX M
TENNoBLIX NOTOKOB, @ TAKXE NepPeMEHHbLIX WU NOCTO-
AHHBIX 3NEKTPUUECKUX M MArHUTHEIX NONeH, BO3HK-
Kalux B npouecce pazpanoe. C BBOAOM TOKAMAKa
KTM & akcnnyaTauuio Hay4Hble MCCneaoBaHua B ob-
NacTy CO3QlaHMA PEaKTOPOB TEPMOAAEPHOIO CUHTE-
33 W TEXHONOrWI NOAHMMYTCA Ha HOBbIM YPOBEHb,
4TO, B CBOIO OYEpeab, YKPENWT B AaHHOW obnactv
MO3UUMK Ka3aXCTAHCKUX YHEHBIX.

Hanna Twobuy,
AOK

fipeproe obuwecrso Kaszaxcr
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products on their base, tritium accumulation and
plasma contamination may be overcome by us-
ng liguid metals with low charge number. The
best candidate as a material for divertor receiv-
ing tiles and other in-vessel elements contacting
with plasma is lithium. Its application will create
a self-renewing receiving surface of in-vessel ele-
ments with virtually unlimited service life; reduce
specific energy loads due to intensive re-radiation
on lithium atoms in outer areas of plasma dis-
charge that will considerably simplify the prob-
lem of removing heat from receiving devices; re-
duce effective charge number of plasma up to
minimum possible level close to 1 that will sig-
nificantly increase reactor’s plasma parameters;
eliminate tritium accumulation provided by the
absence of dust-like products of erosion and pos-
sibility of active control of tritium content in lig-
uid lithium. Realization of these benefits is based
on the so-called lithium capillary-porous system
(CPS) — a fundamentally new material in which
#guid lithium is enclosed in the matrix made of
porous solid material. Advantages of lithium CPS
25 plasma facing materials (PFM) were confirmed
oy numerous experiments with lithium devices on
their base under modeling conditions of SPRUT
electron-beam device, KSPU and MK-200 plasma
accelerators, and under conditions of T-11M, T-10
(Russia) and FTU tokamaks (Italy). Design, devel-
opment and experimental research of KTM lith-
wum divertor model will solve existing problems
and work out the basic approaches to designing
lithium divertor and in-vessel elements of DEMO
type new generation nuclear fusion reactor under
conditions of tokamak, study plasma-physical as-

pects of lithium effect, work out process
for working with lithium under condi-
tions of tokamak. Results of this project
may serve as a basis for progress in cre-
ating commercial energy sources based
on fusion reactions.

Together with Krasnaya Zvezda Russian
enterprise the conceptual design of KTM
lithium divertor model was developed. At
the moment, the design documentation
providing a general understanding about
device and operational principles of lithium
divertor model is collected and summarized.
A principal feature of KTM lithium divertor
model is determined, and the most effec-
tive solution of its technical, technological
and operational parameters is selected.

Great attention is paid to training of specialists for
maintaining Kazakhstan tokamak for materials re-
search. For example, negotiations with Lomonosov
MSU (Moscow State University) were held, and techni-
cal requirements for agreement on scientific support of
converting plasma evolution design code into structure
of KTM design codes were preliminarily approved.

It should be reminded that the major purpose of
KTM tokamak is to study interaction of plasma with
in-vessel components and behavior of tested materi-
als under conditions of their exposure to powerful
corpuscular and heat fluxes as well as variable and
constant magnetic fields occurring in the discharge
process. With the commissioning of KTM tokamak,
R&D in the field of creating thermonuclear reactors
and fusion technologies will be promoted to the next
level that, in turn, will strengthen positions of Kaza-
khstan scientists in this area.

Nallya Lyubich,
NSK




TPUTUEBASA BE3ONACHOCTb

WHcTuTyT aTtomMHoi sHeprin HALL PK 3aHumMaeTcs
HaY4YHO-TEXHWYECKOW NoaaepxKoi paboT no paszeu-
TWIO aTOMHOW 3HepreTuku B Kasaxcrade. Mposoas
Ha CBOWX UCCNEA0BATENLCKMX YCTAHOBKAX CNOMHLIE
HAY4YHO-TEXHWYECKME IKCNEepMMeHTH, WA cnocob-
CTBYET pElleHwi0 Hawbonee axkTyankHelX ANA OT-
pacnu npobnem, Takux kak 5e3onacHoCTL aToMHOMN
IHEPreTHKY, NOUCK NOAXOAALMX KOHCTPYKLUMOHHBIX
MaTepuance ANA AAEPHON W TEPMOAABDHON TexXHKU-
KM,

OaHvm M3 6a30BbIX HANPaBNEHWM OEATENbHOCTM
WUHCTUTYTa ABNAETCA y4YacTMe B WCCNENoBaHWMAX B
0bNacTM peakTOpHOro MaTepuanoBefeHus, B TOM
4ncne B noagepxky npoexta T3P — MexayHapoa-
HOTO 3KCNEPUMEHTANbHOTD TEPMOSAEPHOND PEaKTo-
pa. Bknag KasaxcTada B AaHHLIW NPOEKT 3aKnkoya-
€TCA B TOM, 4Tobbl MCCNEgoBaTh B3auUMOAEHCTEME
KOHCTDYKUMOHHBIX MaTepWanos TepMOsSLEpHOro pe-
aKTopa C BOAOPOAOM U €ro W30TONaMKU B YCIOBMSX
peakTopHoro obnyueHus,

B nnade paauauMoHHOro BO3AEHCTBMA TepMOos-
AEpHbIM peakTop HamHoro GesonacHed AgepHOro.
KonuyecTeo HaxoOsLWMXCA B TEPMOSAEPHOM peak-
TOpe PagMOaKTUEHBIX BELECTE CPaBHWUTENbHO He-
Benuko. B pamkax npoekta UTIP ycTaHOBNEHO, 4TO
NPaKTU4ECKKU BCA PAAMOAKTUBHOCTE COCPe0TOUYeHa
B TBEDABIX OTXOAAX: KOHCTPYKUMOHHEIX MaTepua-
nax, bpuaepe Tonnuea u Gepunnun. EQWHCTBEHHBIM
PaAMOAKTUBHLIM Fa3oM ABAAETCH TPMTHIA.

C TOMKM 3peHuAa pagnauvoHHoOW GesonacHoCTH
TPUTHIA (Mnn ceepxTaxXEnbI Bogopoa, T), Ha nep-
BbIM B3MNAA, MEHee 3HauWM, 4eM, Hanpumep, 90Sr
wnn 137Cs. OgHako B ra3oewix Beibpocax oM, Kak
NPaB1nNo, COAEPMUTCA B XMMUYECKOW dopMe BOa! M
ero nonapgaHue B OpraHuamM YenoBeka MOXeT npuse-
CTH K KpanHe ONacHeIM NOCNeacTBMAM, B TOM Yucne
M Ha reHEeTUYECKOM YDPOBHE.

TakuM obpasoM, OOHMM W3 BaXHLIX ACNEKTOB
bezonacHoW aKcnyaTauMn TEPMOAAEPHBIX YCTAHO-
BOK ABNASTCA YTUAWU3ALMA W OYMCTKA DEeaKTOpHbIX
marepuanoe ot TpuTuA. [JaHHoill npobBneme WAS
YAENAET NPUCTaNbHOE BHUMAHWE YIKE HEMANO NEeT.

B 2010 » 2011 ropax B pamMkax nporpammbl «Mc-
cnefoeaHve B8 obocHOBaHWe TpWTWeBoW Gesonac-
HOCTH TEPMORAEPHLIX YCTAHOBOK» MHCTUTYTOM
NpoBOAMAMCE paboTel NO UCCNEeAOBaHUK Ta30Bbl-
AeneHua TPUTHA W2 Gepunnus, obnydy&HHOro Ha
peakTope EH-350.

Bepunnuid Bnarogapa cBoOMM GU3MYECKMM CBOW-
CTBaM npuenexaeTt Bcé Bonbluee BHUMaHWe uccne-
A0BATENEH W KOHCTPYKTOPOB Npu pa3paboTke M co3-
AaHvK 06pasUoe ANEPHOW TEXHUKW. Manoe cevenne

NOrNOLWEHHA TEMNOBLIX HEWTPOHOB M BBICOKHMIA KO-
3QPULMEHT 3aMefNeHns, B COMETAHWM C BLICOKON
NPOYHOCTLIO, KOPPO3MOHHON CTOWKOCTLIO M CPaBHM-
TENbHO BLICOKOW TEMNEpaTypoi NNaBnNeHns AenaoT
BepUNNMiA NepCNeKTUEHLIM MaTEPUANoM 3NEMEeHTOB
3aMefnuTens U oTpaXaTend HeUTPOHOB aKTMBHBIX
30H peakTopos. BmecTe c Tem, Bepunnuid nogeep-
KEH 3HAYMTENbHBIM PaAMAaLUMOHHBIM NOBPEXAEHW-
AM Nof BO3AEHCTBMEM HeMTPOHHOro obnydeHus. B
YACTHOCTH, Ha atomax Bepunnua MoXeT Hakannu-
BaTLCA PaOMOaKTUBHLIA TPMTHIA.

Boicokas CTOMMOCTE U MOTEHUMANLHaA paauoa-
KOMOrM4eckan onacHocTe obnyuéHHoro Gepunnun
LOEN3aeT npouenypy 3axOpoHEeHWs BeckbMa Hewena-
TenNbHOM. Mo3ToMY YYEHLIE PaCCMaTPUBAaIOT BO3MOX-
HOCTH NepepaboTKW Takoro MaTtepuana, B OCHOB-
HOM, 33 CHET OYMCTKW DEPUNNKA OT PaanoaKTHBHLIX
HacTHL TPHTHA. D,IIHHM W3 NepcnexKTHBHbLIX METO00B
OYWCTKW RBNAETCH METO[ BbICOKOTEMMEepaTypHOM
Aerazaumu. [na AaHHOrO METOAa BaXHO 3HATh Ta-
KWE NapaMeTphl, KaK HAKONNEHHE W PacTBOPMMOCTE
TPUTHA B 0GnyYEéHHOM Bepunnuu,

B WA3 orpabotka MeTofa BbicOKOTEMNEpaTyp-
HOW Aecopbumn M30TONOB BOAOPOAa M3 Gepunnus
OCYWECTBNASTCA HA 3KCNEPUMEHTANLHON YCTAHOB-
ke BUKA. [laHHan ycTaHOBKa no3sonseT NpoBOAWUTL
3KCNEepUMeHThl nNo Tepmogecopbuuu B WMHTEpBane
Temnepatyp ot 30 go 1500 °C. YcraHoBka BrNO4YaeT
B cebs pabo4yio KaMepy, CHCTeMy OTKaYKM M cucTe-
MY KOHTPONS W M3MEPEHWA AaBneHua. Mccneayemeiii
DEPBBELI, NOMELWSETCA BHYTPL UensHOMETaNNWYe-
CKOW BLICOKOBaKYYMHON KaMepsi, B KOTOPOH Haxo-
AWTCA HarpesaTenk B BUAE TAHTANOBOW MNACTUHBL.

Ana oyncTrun obny4éuHoro Gepunnua npegnoxe-
HO MCNONB30BdTE MEXaHWIM NOTNOWEHWA W Bblaene-
HWUA TPUTHA Ny3bipbkamu renua. Ha ycranoske BUKA
Bbinv NpoBeaeHs! IKCNEPUMEHTLI NO TepMogecoph-
UMK TPUTHA M renma u3 obnyuéHHelx obpa3suos, B
X0AE KOTOPLIX NOMYYeHB! KMHETUYECKME 3aBUCHMMO-
CT¥ Bbixoga monekyn Hz, ‘He, *He, H20, HTO, T20,
HT 1 Tz B uHTepsane TemMnepaTyp oT 30 go 1240 °C
¥ anpegengdbl MHTErpaneHeIe KonuYecTea renva M
TPUTHA B GEPUNIMK, HAKOTINEHHBIE B HEM B Npouec-
ce HeUTPOHHOro ofny4YeHuWA. B pesynsTaTe aHanw3a
LCNepuMeHTankeHeX JaHHBLIX npeanomeH BOo3MOM-
HbIA MEXaHW3M NPOLECCOB B3aUMOAEHCTBNA TPUTHA
W renvs ¢ obnyYérHbiM Gepunnuem.

JaHHble nccnegoBaHWa BHOCAT CYLWECTBEHHbLIN
BKnaa B obocHoBaHve TpuTHMeBoWn BesonacHocTH
TEPMOROEPHBIX YCTaHOBOK W CEWAETENBLCTBYKOT O
MEXAYHAPOAHOW 3HAYUMOCTH ANEPHOM Hayku Ka-
3aXCTaHa.

Hpuni Nopanenko, Tumyp Kynscapros, Anusa Cageakacosa,

HMA3 HAL PK
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TRITIUM SAFETY

The Institute of Atomic Energy of NNC RK is en-
gaged in scientific and technical support work to de-
velop nuclear energy in Kazakhstan. By conducting
complicated scientific and technical experiments on
its research facilities, IAE contributes to solving the
most pressing issues of the industry, such as safety
of nuclear power, the search for suitable construction
materials for nuclear and thermonuclear engineering,

One of the basic activities of the Institute is par-
ticipation in research in the field of reactor materials,
this include works in support of ITER project or the
International Thermonuclear Experimental Reactor.
Kazakhstan's contribution to the praject is that to
explore the interaction of construction materials of
a thermonuclear reactor with hydrogen and its iso-
topes under reactor irradiation.

In terms of radiation exposure, a fusion reactor is
much safer than nuclear one. Amounts of radioactive
substances in the fusion reactor are relatively small.
In the framework of ITER project there was found
that almost all the radioactivity is concentrated in
solid wastes: construction materials, fuel breeder
and beryllium. The only radioactive gas produced by
the thermonuclear reactor is tritium.

From the viewpoint of radiation safety, tritium (or
super-heavy hydrogen, T) is seemingly less impor-
tant than, for example, 90Sr and 137Cs. However,
when in gas emissions, it is generally given in the
chemical form of water, so that its entering into the
human body may lead to extremely dangerous con-
sequences, including those at the genetic level.

Such a way, an important aspect of safe operation
of thermonuclear facilities is the utilization of tritium
and treatment of reactor materials. IAE for many
years have paid close attention to this problem. In
2010 and 2011 under the program of "Research to
substantiate tritium safety of thermonuclear facili-
ties”, the Institute has carried out work on explora-
tion of tritium outgassing from beryllium, that had
been irradiated in the reactor BN-350.

Beryllium due to its physical properties attracts more
and more attention of researchers and engineers in de-
signing and creation of models of nuclear technology.

Beryllium is considered to be a perspective ma-
terial for the elements of moderator and reflector
of neutrons in reactor cores, because of its small
cross section of thermal neutron absorption and high
deceleration rate, as well as due to its strength, cor-
rosion resistance and relatively high melting point.
At the same time, beryllium is subject to consider-
able radiation damage under the impact of neutron
irradiation. In particular, atoms of beryllium can ac-
cumulate radioactive tritium.

The high cost and potential radicecological haz-

ard of irradiated beryllium makes the procedure of
disposal very undesirable. Therefore scientists are
considering the possibility of processing such mate-
rial, mainly through the treatment of beryllium from
radioactive particles of tritium. One of the promising
methods of treatment is the method of high-temper-
ature degassing. For this method, it is important to
know such parameters as accumulation and solubil-
ity of tritium in irradiated beryllium.

IAE develops the method of high-temperature
desarption of hydrogen isotopes from beryllium on
the experimental apparatus VIKA. This facility al-
lows to carry out experiments on thermal desorption
at temperatures ranging from 30 to 1500 °C. The
experimental apparatus includes working chamber,
pumping system and system of control and pressure
measurements. The test sample is placed inside a
solid metal high-vacuum chamber, which include the
heater in the form of a tantalum plate.

For purification of irradiated beryllium it is pro-
posed to use the mechanism of absorption and ex-
cretion of tritium by helium vesicles. There were con-
ducted experiments on thermal desorption of tritium
and helium from irradiated samples on VIKA facility,
during which were obtained the kinetic dependences
of the vield of molecules of H2, 3He, 4He, H20, HTC,
T20, HT and T2 in the temperature range from 30 to
1,240 °C and were determined the integral amount
of helium and tritium accumulated in beryllium dur-
ing neutron irradiation. As a resuit of analysis of the
experimental data there was suggested a possible
mechanism of the interaction of tritium and helium
with irradiated beryllium.

These studies make a significant contribution to
the substantiation of tritium safety of thermonuclear
facilities and show the international importance of
nuclear science of Kazakhstan.

. '

Figure: The experimental apparatus VIKA
for studying thermal desorption of hydrogen
isotopes from the materials

Puc: ¥Yctanoexka BHKA gns n3ydyeHmnn Tep-
Mogecopbuynm H30TONOB BOgopoaa 3 Hcohe-
AYeMbiX MaTepHanos

Yuriy Gordienko, Timur Kulsartov, Aliya Sadvakasova,
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OYKYCUMCKASA TPATEQNA:
BJINMAHUE HA KASAXCTAH

11 mapTta 2011 roaa ANoHWIO, @ BCKOPE W BCIO
NAaHeTy, BCKONLIXHYNO KPyNHOoe CTWxXuiHoe bea-
CTBME, KOTOPOE CTano NpUYMHOM OHOWU M3 Kpyn-
HEWWKWX TEXHONOrW4YecKux KaTacTpod cospe-
MEHHOCTH. 3eMneTpAceHWe B TUXOM OKeaHe W
BbI3BAHHOE WM UYHAMW NPUBENKH K 3HAYUTENbHLIM
paspylueHnaM M BoNbWOMY KONWYHECTBY XEpPTB B
Crpamve Bocxoasuiero conHua. Cpeaw BCex no-
CNefcTBMA  CTUXMKM 0CoBy0 HACTOPOMEHHOCTB
BbI3BAN0 nospexaeHue A3C Oykycuma-l. Pagua-
LMOHHAA aBapHA yXe CpasHAnack No MacwTabaM
CBOErD BO3ASMCTBMA Ha OKPYXalolyw cpeagy C
YepHOOLINLCKOW aBapven. ATOMHaA NpoMbIWIEH-
HOCTb TEKXE HaxoaWTCA noj yaapom B CBA3W C Ha-
pacTaHWeM HOBOW BONHBI paguodobum.

KazaxcTaH, Kak W3BECTHO, UMeeT OAHY W3 ca-
MbiX pa3BMTLiX ypaHoaobuiBalowmx oTpacnen, 3a-
HWMasA Nepeoe MecTo no Aobeiye W BTOpOE — no
3anacaM. Ho nockonbKy ypaH NpeacTaBnser co-
6ol RAEpHOE TONNWBD, «Cxuraemoe» Ha AIC, To
BO3MOXHOE ocnabneHue No3vuWi ROEpHOW 3Hep-
FeTUKK MOXET NOBNUATL W H3 OTEYECTBEHHOE Npo-
w3soacTeo. KpoMe Toro, B KasaxcraHe WMEKTCH
nAaHel N0 cTpoMTenscTey cobereeHHoW AIC — ux
B ONpeaenéHHoN CTENEHKW CNeayeT NepecMoTpeTk.
He cToMT 3abbiBaTh M O NOTEHUWANLHOW ONAcHo-
CTW PaavaLWMOHHOIO 3apaXeHu] TeppUTOpUK Ha-
Wl CTPaHsl, flaxe HeCMOTPA Ha OTAANEHHOCTL OT
3NUUEHTPa NPOMCLLECTBMA.

PagWauMoHHBLIA MOHM-
TOpuHr B KaszaxcraHe

B MupoBOW npakTu-
K& [ANA OUEHKW YPOBHA
pPaAvoaKkTHBHOro 3arpas-
HEHWA OKPYXalowWwen cpe-
Abl MCNONb3yeTcs Wkana
WHEC. CornacHo AaHHOW
luKane HauvBblcwKMiA 7
YPOBEHb Nony4yawT Kpyn-
Hble aBapuM C CWUIbHbLIM
BpibpocoM  pagMoaKTHB-
HbIX BEWECTB W TAXENLI-
MW MNOCAeACTBMAMM ANA
30pPOBLA MOAEH W ANA
akonormn. Mo cux nop
EAWHCTBEHHbLIM  NPOMC-
WECTBUEM, MMEBLIMM TAKOW YPOBEHbL DNACHOCTH,
6uina aBapua Ha YepHobeinsckow A3C. MNepeoHa-
YyansHo npowcwecTere B AnoHwn umeno Gonee
HW3KWIA YPOBEHb ONACHOCTH (4 YPOBEHB), HO Ye-
pes Mecsll ero nossiCHAKM A0 MakcumansHoro (7
YpOBEHs). MNpUUYMHOA nocnyxuna bonee To4HasA
oLieHka no BeiGpocam pagvoHyKnuaoe uoa-131 u
uesnin-137.

B ces3v c BuibpocaMy paavoHyknugoe m3 A3C
Qykycuma-1 KazaxcTad yxe B nepsBblie gHW nocne
aBapuKk YCUNUN MOHUTOPMHI PaaMaunoHHOW obCTa-
HOBKM Ha cBOel TeppuTopul. HauuHas c 28 mapTa,
CTaHUMAMK GbIN0 BLIABNEHO NPUCYTCTBKUE B BO3AYLU-
HOW cpege Kyp4atoea paguoHyknuaa wop-131, ac 4
anpens — pagMoHYKNWAoB Ue3ni-135 u uesuk-137.
Hanuuve TEeXHOreHHbIX PaguMoOHYKNWAOB B BO3AyXe
6bIN0 OTMEYEHO TAKXKE Ha TEPPUTOPUM NIOOPUTO-
BOro MecTopoxaeHua «Kapagxan», Ha ucnbiTaTens-
HOW nnowaake «[erened» U B ropoge Aktay. Ho, K
CYaCTBIO, KOHUEHTPaUMA 3TUX PaaMoHYKNMA0B Aaxe
8 Nepyod MakcumyMa Beina B CTO ThICAY pa3 HUXe
AONYCTUMBIX YPOBHEW. Tak 4YTO O CKONbKO-HWDYAL
Cepb&3HOM pagvauMoHHOM BO3AeHCTBMM Ha Kasax-
CTaH roBOPUTL HE NPUXOAKUTCA.

Cnpoc Ha pblHKe AgepHoro TonnMea
Bonee owyTUMOE BAMAHME ABAPUA MOMET OKa-

3aTh Ha ypaHogobuiBalowylo oTpacnb. lNockonsky B
Brviaiiiliee BpeMs LEHLI Ha YpaH C BbICOKOW BEpO-

"w
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FUKUSHIMA TRAGEDY:
THE IMPACT ON KAZAKHSTAN

On March 11, 2011, Japan and
soon the whole planet were stirred
by major natural disaster which
caused one of the largest techno-
logical catastrophes of the present
days. An earthquake in the Pacific
Ocean, followed by tsunami led to
significant destructions and large
amount of victims in the Land of
the Rising Sun. Among all the dis-
aster consequences, the damage
of Fukushima-1 nuclear power plant
(NPP) raised a particular vigilance.
Radiation accident has already
equaled on its scale of environ-
mental impact with the Chernobyl
accident. Atomic industry is also at
risk due to the growth of new wave
of radiophobia.

As known, Kazakhstan has one of the most devel-
oped uranium producing industries, ranking the first
- in production and the second - in reserves. Howev-
er, since uranium represents a nuclear fuel, "burnt”
at NPP, possible loosening of positions by nuclear in-
dustry may affect domestic production. Therewith,
Kazakhstan has plans to construct its own NPP; to a
certain extent they should be reviewed. Do not for-
get about the potential danger of radiation contami-
nation of our country, even in spite of the distance
from epicenter of the accident.

Radiation monitoring in Kazakhstan

In international practice, INES scale is used to as-
sess the level of radioactive contamination in the envi-
ronment. According to this scale, the highest 7th level
corresponds to large accidents with severe emissions
of radioactive substances and serious consequences
for the health of people and the environment. To date,
the only incident with this level of danger was the ac-
cident at Chernobyl NPP. Initially, the Japan accident
had a lower level of danger (4th level) but a month
later it was promoted to the maximum (7th level). The
reason was a more accurate estimate of iodine-131
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and cesium-137 radionuclide emissions.

Because of radionuclide emissions from Fukushi-
ma-1 NPP, already in the first days after the accdent
Kazakhstan had intensified monitoring of radiation
environment on its territory. Starting from March 28,
the stations determined the presence of iodine-131
radionuclide in the atmosphere of Kurchatov, whie
from April 4 — cesium-135 and cesium-137 radionu-
clides. The presence of technogenic radionuclides in
the air was also registered in the area of Karadzha!
fluorite field, Degelen test site and in Aktau. But for-
tunately, the concentration of these radionuclides,
even at their peak was a hundred times less than the
allowable level. Therefore, it cant be talked about
any serious radiation exposure in Kazakhstan.

Demand at nuclear fuel market

What the accident may influence in a more visible
way is the uranium producing industry. So far as ura-
nium prices with a high probability will be subject to
volatility in the nearest future, nuclear fuel producers
will be experiencing greater financial pressure. NAC
Kazatomprom as one of the world's largest uranium
producers will not avoid this general market trend.




ATHOCTBIC BYAyT NOABEPXEHLI BONATUNBHOCTH, TO
Npou3BOAUTENW RAEPHOMO TonMBa OyayT MCNbIThI-
saTb Gonee cuneHoe WHaHCoBOE aaBnexwe. HAK
«HazaToMNpoM», KaK OAMH M3 KPYNHeWLMX npous-
BOOWTENEN YpaHa B MMPE, TAKME HE OCTaHercs B
CTOPOHE OT 0BLWMX TEHAEHLMIA PbiHKa.

OpHako B KPaTKOCPOYHOW W CpeaHecpoY-
HOW NEepcnekTUBe ABapus, CKOopee BCero, OKa-
WeT OrpaHWYeHHoe BNWAHWE Ha KOMMNaHWio. Tak,
no NporHozaM peWTuHroeore areHtcrea Fitch
Ratings, puckn KazaToMnpoMa, CBA3aHHbIE C
ATOMHBIM CEKTOPOM SNOHWK, OTHOCHMTENLHO He-
genuiK. Mo NnocnegHuM AadHbIM, NOCTABKW YpaHa
B 3Ty CTpaHy obecneynBany nuwb 11% BbIPYYKK
KasaTtomnpomMa. U ecnu ByayT HabniopaTteca cbou
B nocraskax, To KazaToMnpoMm CMOXET BOBpPEMS
CKOpPPEKTMPOBaTe CBOWM WHBECTHUWOHHBIE NpO-
rpaMmel M NNaHbl pa3BMTUSA NPOWU3BOACTEE.

ANOHCKME W Kazaxcrauckue ohuluranbHbie
nuua nNpUAEPXKUBAIOTCA CXOMEro MHeHws. Ha-
npvMep, Ype3sBbl4aiHbLIM ¥ NONHOMOYHLIK nocon
Anonuy B Kasaxctaxe 0a3a Xapaga cuuTaeT, uto
Ka3axCTaHCKMKM ypaH He NoTepsAeT ANOHCKOro no-
TpebuTtens. «3eMneTpaceHUe He NOBNUAET Hera-
TUBHO Ha Byayliee COTPYAHMYSCTBO HALLKX CTPaH,
8 YAaCTHOCTM, B 4aCTW NOCTaBOK KA3axXCTaHCKOro
ypaHa B AnoHWio», — 3aMeTun oH, nobnarofapus
nonyTHO Hapoa KasaxcTaHa 33 copgencTere M
OKa3aHWe MOMOLWM ero cTpaHe. [eHepanbHbli gu-
pekTop MHCTMTYTa BblcokMx TexHonormi Cepuk
KoXaxMeToB TaKXe yBepeH, 4To Cnaaa Ha pbiHke
afepHoro Tonnuvea He Gyaet: «CnNUWKOM BENWKA
W 3HaYMMa ponb ATOMHOW IHEPreTUKM, CINLIKOM
rny6oKo ¢ & nnaHaMu pa3suTha caazaHo oblwes-
KOHOMWYECKOE pasBUTHE B Mupe», [lelcTBuTeNb-
HO, B OAHOW TONbKO AnoHuk ASC obecneuuneanT
no 30% ecero obvéMa NPOW3BOACTEA 3NEKTPO3-
HEpPruW, 4TO AenaeT NONHbIM OTKAa3 OT AaHHOro

WMCTOYHWKE IHEPIrMKM BECbMa 3aTPYAHWTENBHBIM, A
3H3YMT BLICOKAA NOTPeOHOCTE B AAEPHOM TONNK-
Be ByaeT CoOXpaHATLCA,

MnaHe! ctponTenscTea A3C

HecMOTpA Ha KpYMHY SOEpHYK asapwio B Ano-
HIMK, Halla CTPpaHa AOMKHa NPoAONXMUTE paboTy Haa
NPOrpaMMoit PasBuTUS aTOMHON 3HEPreTUKK. A 370
03Ha4aeT, YyTo Kas3axcraH He HaMepeH OTKa3bIBaThCA
OT nNnaHoe cTpouTenscTea A3C. 06 3ToM Bbino 3a-
seneHo Ha CeabMoOM pecnybnuKaHCKoM COBELLAHUM
No 3HEPreThKe, KoTopoe npowno e Actade 17 map-
Ta. Tam e Obino NpegnoXeHo yCUNMTh KOHTPONb 3a
BonpocaMu BesonacHocTy W Bonee TWaTensHO Nog-
XOAUTE K 0TOOpY NPOeKToB.

— O1 upgen cTpoutensctea A3C 8 Kazaxcraue
OTKa3blBaThCA HE CTOMT, XOTA B CBETE NOCMegHMX
coBbITUIH B ANOHMKM BO3HMKNK npoBnemel C paguo-
¢obueit. Ckopee BCEro, NPorpaMMa passuTHA aToM-
HOW oTpacnu ByaeT CKoppeKTWpoBaHa, — 3aABlN Ha
CoBelWaHuy BUUe-MUHUCTP MHAYCTPHUW W HOBBIX TeX=
Honoruia fyicern6ail Typraxos.

— ABapMu NpOM30OWNAWM Ha CTapbiX CTaHUMAX,
KOTOpLIE HYKO2NUCE B PEKOHCTPYKLUMW. HUKTO He
okuaan, uyto ByaeT Takoe MOLHOE 3eMNETPACEHNME,
KOTOpOe el ¥ NPpUBeneT K UyHaMK W 3aToNNeHMI0
ropogaos. Huyero nogobHoro He npoucxoauno 6o-
nee 150 net. MNpupoaa npes3sowna camy ceba. B
noboM cnyyae, 370 yxe cnyqunoce. M 310 abco-
NKTHO HE 03HaYaeT, 4YTO Tenepk Takue CUNbHbIe
semneTpaceHus OyaoyT npowcxoauTe Besde, rae
CTOAT aTOMHBIE PEAKTOPLI, — PE30HHO 2aMeTHn re-
HepanbHeli AupekTop HauuoHaneHoro sAepHoro
ueHTpa Kaipat KaasipxaHos.

CTopoHHWKK cTpouTenscTea A3C B Kazaxcrane
yBEpEeHbl, 4TO AaHHas maes morna 6el cnocobcTBo-
BaTh 06eCcneyeHuIo IHEPreTMYECKOW Be3onacHocTu
CTpaHs! B AONTOBPEMEHHOW NEepCnexkTUBe, a TaKkme
€O3[1aThb YCNOBMA ANA YCKOPEHHOrO MHAYCTPWans-
HOMO Pa3BWUTHA CTPaHbl 33 CYET BHEAPEHWA HAYKO-
BMKUX ANEPHBIX TEXHONOMWH, NOBLILLIEHWE HAYYHO-
ro ¥ npodeccMoHansHo-KaapoBoro noTeHuvana
KazaxcraHa Takme MoxeT BbiTb AOCTUrHYTO Bnaro-
Aaps peanu3ayun 3Toi uaew. Kak cnpaseanuec ot-
METUN npeMbep-MuHMcTP KapuMm Macumoe, «atom-
HafA IHEpreTUKa A0MAHa pa3enBaTeCH W danblle, W
cOBLITUS HA GTOMHOW CTaHUMK DyKYCUMa AONNHbI
CTaTk Ba¥HbIM YPOKOM ANA BCeW oTpachu — ypo-
KOM, HO HE TOpMO30M»,

Epaen KapcbeiGexos,
AOK
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However, in the short and medium-term the ac-
cident is more likely to have a limited impact on
company. So, according to Fitch Ratings agency, Ka-
zatomprom’s risks associated with Japanese atomic
sector are relatively low. According to the latest in-
formation, supply of uranium to this country provided
only 11% of Kazatomprom’s revenues. And if there
are failures in supply, Kazatomprom would be able
to adjust its investment programmes and production
development plans in time,

Japanese and Kazakhstani officials have similar
views. For example, the Ambassador Extraordinary
and Plenipotentiary of Japan to Kazakhstan Yudza
Harada thinks that Kazakhstan uranium will not lose
its Japanese customers. "An earthquake will not ad-
versely affect the future of cooperation between our
countries, in particular, as regards to supply of Kaza-
khstan uranium to Japan” - he noted having thanked
the people of Kazakhstan for their assistance and
help to his country. Mr. Serik Kozhakhmetov, the
Director General of the Institute of High Technolo-
gies also believes that the downturn at nuclear fuel

nuclear fuel quite complicated. This means that high
demand for nuclear fuel will remain.

NPP construction plans

In spite of major nuclear accident in Japan, our
country must continue its work on atomic energy de-
velopment programme. This means that Kazakhstan
does not intend to give up its plans for NPP’s construc-
tion. This was announced on the Seventh Republic En-
ergy Meeting held in Astana on 17th March. There
was also suggested to tighten the control over safety
issues and to be more careful in choosing projects.

The idea of NPP's construction in Kazakhstan
should not be given up; however, the problems with
radiphobia have occurred in view of recent events
in Japan. Most likely, atomic industry development
programme will be adjusted, - was announced in this
meeting by Mr. Duysenbay Turganov, the Vice-Minis-
ter of Industry and New Technology.

The accidents happened at old stations which
were in need of reconstruction. Nobody
expected that such a strong earthgquake
which, in addition, was followed by tsunami
and flooding of cities would happen. Noth-
ing like this ever happened for more than
150 years. The nature surpassed itself.
Anyway, this already happened. And this
absolutely does not mean that such severe
earthquakes will happen everywhere where
atomic reactors are — reasonably noted Mr.
Kairat Kadyrzhanov, the Director General of
the National Nuclear Center.

Supporters of NPP construction in Ka-

Seeana Fachies sakhstan believe that this idea could in the

Acotaciones

B Eptcentre del Toiremade

JA PON

S8 Contral mechear danada

() Eostamimacion kadinaciiva

long-term provide energy security for the
country as well as create conditions for
accelerated industrial development due to
application of science-based nuclear tech-

market is not going to happen:"The role of atomic
industry is too great and significant; its development
plans are too deeply interconnected with a macr-
oeconomic development in the world”. Indeed, only
in Japan NPPs provide up to 30% of all power gener-
ated that makes the complete abandonment of this
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nology. Improving Kazakhstan's potential
of scientific and professional skills may
be also achieved upon the realization of this idea.
As was correctly pointed out by the Prime-Minister
Mr. Karim Massimov, "atomic energy should devel-
op further, and events at Fukushima nuclear plant
should become an important lesson for the whole
industry — a lesson not a brake”.
Yerden Karsybekov,
NSK



WHULIMATUBA — MOJTOAbIM

IKoNorMYecKne acnexkThl AeATeNnbHOCTH Npo-
MBILUNEHHBIXNpeanpHUATHA YcTh-KaMeHoropeka,
HOBbiIe NoOAX0Abl K CHCTEME YynpaBneHHWAa buaHec-
npoueccamy, pabora monogémHbix obbeguHe-
HHH —3TH W APYTHE BONPOCHI CTANH KNHOYEBBIMH
B NPOrpaMMe ropoacKon Hay4HO-NPaKTHYECKOH
MONOAEWHON KOoHdepeHuMM, npowegwen B
KOHUEe sHBaps Ha YnbbuHckom MeTannypruye-
CKOM 33aB0Je M OPraHM30BaHHOM NO MHHUMaTHBE
O6beguHeHmus monoaéxm (OM) YM3.

B dopyme, noMuMo paboTHUKOB 3aBofa, NpUHA-
n¥ yYacTwe NpeacTaeWTeny LUenoro paaa NpoMbill-
NEHHbIX NPEANPUATHIA, OBWECTBEHHBIX OpraH13aLIni,
CTYAEHTH W NpenoaaeaTeny sy30e 0bNacTHONO UeH-
Tpa Bocro4soro KasaxcraHa.

— 370 O4eHb Xopowas vaes cobpate MONOoAENbL
NPEANPUATHA 1 BY30B AN 3HAKOMCTBA, COBMECTHOM
paboTsl, o6MeHa MHeHwaMW, — 0BpaTWica C npu-
BETCTBEHHBIM CNOBOM K cobpaBumca w.0. MNpeg-
cepatens npaenedMa AD «YM3» Opwit Laxsopo-
cToB. — CerofHALIHAS BCTPEYa NOMOXET BaM BonsLLe
Y3HaTb O KPYNHbIX MHAYCTPHWANbHLIX LEHTPaX ropoaa,
0 Hay4HO-3KCNEpPUMEHTanNLHOW paboTe, KOTOpaRA Be-
neTtca B yuebHbix 3aBegeqnax. B pansHeiueM Takue
BCTPEYM MOXHO CABNATL PErynapHbIMA W PaciLMpUTh
KpYr paccMaTpuBaeMbiX BONPOCOB.

Ha xoHdepeHumMn AeUCTBOBANK [BE CEKLMKW, Ha KO-
TOpLIX B 3aCNywaHbl 14 AOKNARoB. Y4acTHUKK cek-
UMy «lpouseogcTeeHHas ABATENBHOCT, 3KONOMA»
B CBOMX BGLICTYMNEHMAX pacckazanu ob uctopun M ce-
FOAHALLHEM AHE YpaHoBOro, Bepunimesoro u TaHTano-
BOrO npouzeoacTe YM3. Bbin npogeMOHCTPMPOBaHS!
NpoeKTHl, paspaboTaHHble W BHEAPAIOWMECH Ha YCTb-
KamMeHOoropckoM TUTaHo-MarHuesomM koMbuHate u B TOO
«YnuBa-OropKoMnnexcs, HaNPaBNEHHbIE HA CHWKEHWE
HEraTMBHOMO BIIMAHWMA Ha OKPY#IOWYI0 cpegy. CTyaeH-
sl BKIY nopenvnuce HapaboTkamu No CO3AAHWID Ha
Ha3e 1x By3a ONbITHO-TIPOMBILLINEHHON NNOLAAKK.

B xone 3acenaHws BTOPOW cekuun — «fleatens-
HOCTE MOMOABKM W MONOAEHLIX OpraHuzaunii
YeTh-KaMeHoropckas» — CBOMM ONbITOM paboTsl No-
penunuce pabotHuk BK P3K Esrenns Opnosa u
npeaceaatens OM ¥YM3 Makcum Pomanoe. Obe op-

raHM3auMn MMEIOT CXOMMWE Lenu v 3aaa4n, ux gen-
TeNbHOCTh CBA3AHA C Y4acTWeM B HayudHblx 1 obpa-
30BaTENLHLIX NPOEKTaX, MONMOAEXb NPEeanpUATHI
BHOCWT CEOIA NOCUNBHBIA BKNAJ B OXPaHy OKPYXXako-
Wei cpedbl, NPOBOAUT BNAroTBOPUTENEHBIE BKUMM,
nponarasavpyeT 340poBkIn 06pas KUaHK,

MNporpaMMa Hay4HO-NPAKTUYECKOW KoHepeH-
UMM npeaycMaTpusana noceweHne npousBOoACTBa
BbICOKOEMKMX TaHvTanoBkiX nNopowkos. Boamox:-
HOCTb BXMBYH YBWIETH OAWMH W3 NPOM3BOACTBEHHbIX
YYaCTKOB, A€ BbINYCKAKT BbICOKOTEXHONOMMYHYIO
NPOAYKLMIO, 3aMHTEpecoBana y4yacTHUKOB KoHie-
PEHUMM. A 3aTeM rocTH O3HaKOMWIWCh C 3KCMO3W-
uMel BelCTaBouHO-MHOPMALMOHHOID LUEHTPa 3380-
13, NpeAcTaBNAKWEN Npownoe W HacToawee YM3 u
NKAEN, BHECIWIMX 3aMETHBIM BKNAA B ero pa3suTue.

JuBol mHTepec K obcyxaaeMbiM TeMam, nosu-
TMBHLIW HacTpoW W xenanue paboTaTh B KOMaHge
YyBCTBOBANMCH Ha NPOTHKEHMK BCE KOHDEpeHLMM.
3TO NOATBEPAMNO M AHKETUPOBaHWE, NPOBEAEHHOE
cpeaM y4acTHWKOB.

— HecMoTp#A Ha TO, YTO Mbl XWBEM B MUpE UHOp-
MaLMOHHbIX TEXHOMOMWIA, NO CYTH, Mbl 334aCTYI0 HAX0-
AMMCS B UHDOPMALMOHHOM BaKyyMe W HE 3H3EM TOro,
YTO NPOMCXOAWT Y HAC, KaK roBOpuUTCA, NoA HOCOM. Mbl
Mano npeacrasnaeM, kak paboTaeT U NPOBOANT CBOW
[OCYT MONOAEKL COCRAHWX NPEANPUATHA, Kakne npo-
BnemMbl MX BONHYIOT M Kak OHW WX pewaioT. Moatomy
nonobHbie KoHdepeHuMn o4eHb BaxHbl, Koraa Ml eé
OpraHu30BLIBaNK TO, Npewae BCero, NNaHupoBany
BonkLUE Y3HaTs APYr O APYre U HaNaaWTL KOHTaKTbI, A
CYMTAI0, 3TOM LUEnu Ml 4OCTMIA. Teneps BaXHO pas-
BUBATL YCTAHOBUBLUMECH CBA3M M BECTU COBMECTHYIO
JeATensHOCTE Mo pelleHuio obwux npobneM, — otMe-
TN, NOABOAA UTOM Npoleawero dopyMa, npeacena-
Tens OM 3asoaa Makcum PomaHoe.

Mo wroram MonoaéxHol koHdepeHuun 6Geina
NPWHATa JEKNapauus, & KOTOPOW YHaCTHWKM 3aKpe-
MUK HaMEPEHWE PACIUMPATL CMEKTP CBA3EN Mexay
MONOAENIO MPOMBILLNEHHBIX NPEANPUATHI W BY308,
OCYLWECTBNATE  HAY4YHO-TEXHWYECKOE, NPOW3BOA-
CTBEHHOE, IKONOMMYECKOe W KYNETYPHOE COTRYAHKW-
yecTeo, 0OMEHUBATLCA 3HAHMAMU U ONBITOM.

Haranea MawarvHa,
¥YM3

fineproe obwecrso Kasaxcrase W i



INITIATIVE - TO THE YOUTH

Environmental aspects of Ust-Kame-
nogorsk industrial enterprises’ operation,
new approaches to the management system
of business processes, work of the youth
associations — these and other issues have
become key in the program of city scientif-
ic-practical youth conference, held in late
January at Ulba Metallurgical Plant and or-
ganized on initiative of UMP’s Youth Asso-
ciation (YA).

Besides plant employees, the forum was attended
by representatives of quite a number of industrial
enterprises, public associations, students and univer-
sity lecturers of East Kazakhstan regional center.

It is a very good idea to gather young profes-
sionals from enterprises and universities to meet
each other, to work in cooperation with each oth-
er, to exchange their views, - welcomed the at-
tendees Mr. Yuriy Shakhvorostov, an acting Chair-
man of the Board, UMP JSC, — Today’s meeting
will help you to learn more about large industrial
centers of the city, about scientific and experi-
mental work carried out in universities, In the
future, the meetings like these may be organized
on a regular basis while the range of questions to
consider may be broadened.

The conference was divided into two sessions
with 14 reports presented, During presentations, the
participants of session on “Operations, ecology” told
about the history and current situation of uranium,
beryllium and tantalum facilities at UMP. There were
demonstrated projects developed and being applied
at Ust-Kamenogorsk titanium-magnesium complex
and Ulba-Fluorine Complex LLP aimed at reducing a
negative impact on the environment. EKSU students
shared their studies on creation of pilot site in their
university.

During 2nd session — "Work of Ust-Kamenogorsk
youth and youth associations” — an employee of EK
REC Mr. Eugeniy Orlov and the Chairman of UMP’s YA
Mr. Maxim Romanov shared their experience. Both
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organizations have similar goals and objectives; their
activity includes participation in scientific and educa-
tional projects; the youth of enterprises contributes
to the environmental protection, organizes charity
events, and promotes a healthy lifestyle.

The program of scientific-practical conference
included a tour visit to high capacity tantalum
powder production site. The opportunity to see
live one of production sites where high-tech prod-
ucts are made, was very interesting to conference
participants. Then, guests were acquainted with
an exposition of Exhibition-informational center of
the plant, representing the past and the present of
UMP and people who made a considerable contri-
bution to its development.

A keen interest to discussed topics, a positive at-
titude and willingness to work as a team were felt
throughout the conference. This was also confirmed
by the survey conducted among the participants.

- Even though we live in a world of information
technology, in fact, we often find ourselves in in-
formational vacuum and do not know what is geing
on next to us. We have a little understanding of
how the youth of neighboring enterprises is work-
ing and spending its time for leisure, what prob-
lems they are concerned with and how they deal
with them. Therefore, such conferences are very
important. When we were organizing this event,
first of all, we were planning to know more and to
get in contact. 1 believe this goal was achieved.
Now it is important to develop these contacts and
to cooperate on solving common problems, — not-
ed the chairman of plant’s YA Mr. Maxim Romanav,
summarizing the forum results.

As a result of the youth conference, the dec-
laration was adopted where the participants con-
solidated their intention to broaden contacts among
the youth of industrial enterprises and universities,
to cooperate in scientific-technical, production, en-
vironmental and cultural areas, to exchange knowl-
edge and experience.

Natalya Pashagina,
uMP




PY-6: KOMIMJIEKCHbIA Noaxon

Ha nportsskedun nocnegHux net TOO «PY-6»
(exoput B coctag TOO «MPK») akTMBHO OCBauBaeT
nepuepuiHee BroKK MecTopoxaeHua «CepepHbIi
W HKwHeld KapamypyHs». [laHHbieé reonorvyeckue
YYACTKKM XapPaKTEPWU3YIOTCA CNOMHLIM CTPYKTYPHO-
MHHERANONMYECKMM COCTAaBOM W CTROSHHEM PYOHbBIX
Ten. Kpome Toro, segytca pabotel M B Bnokax ¢ no-
BbILUEHHBIM CoaepXaHueM KapboHaToB B pyAcBMe-
waowmx nopoaax. Ha atux Gnokax HabnwopaeTcs
HWM3KAA NPOM3IBOAUTENEHOCTE M KpalHe HecTabunk-
HaAa paboTa OTKaYHLIX CKBAMMH, 3 TAKNE HWU3Koe
COASpKaHMe ypada B NpOogyKTUBHLIX PacTeopax,
AoBbiBaEMBIX MPW  NOA3EMHOM  BbilUENaYyMBaHuM,
daKTU4ECKan cTeneHb oTpabaTLiBaEMOCTH NO TAKMM
BroKam HUXe NPOEeKTHLIX IHaYeHWH B ABa pas3a.

Kak nokaszan onbiT, AanbHeras akcnnyataums
nepudepuitHeix 6nNoKoB 1 BNOKOE € NOBBILLEHHBIM
copepxaHueM kapboHatos OyaeT CONpoBOMAATLCA
YBENWYEHUEM PACX0Aa CEPHON KMCNOTEI U YacThIMK
MPOBEAEHUAMA PEMOHTHO-BOCCTAHOBUTENLHBLIX pa-
60T, YTO NPK YBENWYEHWW KONWYECTEA TEXHONOTYe-
CKWUX CKBEXWH C KaMabiM rogoM U HeaoCcTaTouHbIM
KONMYECTBOM YCTAHOBOK ANA nposeaeHun PBP Asna-
ETCA HEeBO3MOXHbIM. B CBA3M C 3TMM BO3HWKAET He-
OEXOAMMOCTE M3MEHEHWA DPEXMMOB IKCINYATALMK M
MHTeHCU(MKauuMK npoeoguMelx PBP € uensio noesl-
weHua 3bdexTeHoN 0TPaboTK AaHHbIX BNOKOE.

Ana nosbilwenda 3pQeKTUBHOCTH  3KCNNYaTaLMK
reonorM-eckmux BnoKoe AaHHLIX rPYnn B TEKYLLEM roay
MNaHWPYETCs  peanusauMa  nporpammel:  «OnbmHo-
NPOMBILLNEHHBIE MCNbTaHuA Ha 2011 roa KoMNNeKcHoM
WHHOBALMOHHON TEXHONOM MW OCBOEHUS W IKCMUTYaTaLmMm
reoTexHonordeckoro nona npw MNB ypaHa Ha ocHoee
ahHEKTUBHBLIX METOAOB BOZASHCTBMA HA MNACT W HO-
BbIX TEXHUUECKMX PELIeHMIA NO GUNLTPaUMK Ha OnbIT-
HOM TexHonorv4eckoM nonurone TOO «lPiCs,

Unb!THﬂ-—l‘Ianhll.llnEHHblE WUCNBITAHKA BEKNKOY3KOT
8 cebs npoeeaeHue cneaytowmx pabor:

1. Peanumanma Gnoka N28-103 nocpeacTsoM nogaqum
B cocTase BP (BbiLLENa4MBatOLWLMKA PACTBOP) XMMHUYECKMX
PEareHToB, CNOCOBCTBYIOWMX YBENWHEHWIO NPMEMWCTO-
cTi BP, cHaTWeM recxmmuyeckoro bapsepa u ysanuye-
HWEM NPOM3BOAWUTENLHOCTH OTKAYHBIX CKBAMMH.

2. CoopyeHue OBYX 3KCNEpPWUMEHTaNbHbIX AYe-
ek Ha nepudepun reonorydeckoro Gnoka 2-5-Cl ¢
LeNbio YEENHYEHWUA NPOM3BOAMTENEHOCTH OTKa4YHbIX
ckBakmH, OCHOBOM AAHHOMO 3KCNEPUMEHTa ABNAET-
CA M3MEHEeHWEe TPaAMLUMOHHOW KOHCTPYKUMK dunb-
Tpa CKBaXWH, 3TaxHoe pacnonoxeHue dunsTpos K
WM3MEHEHWE PEXKMMOB IKCNNYaTauWuu.

Kpome Toro, Ha npegnpuaTyi NPOACDKaETCA Mogep-
HM3aLMA TExHONorwdeckoro obopyaoeaqua nepepaba-
ThIBAOLLErO KOMMNMEKCa. 3a nocneqHue ABa roga npu-
obpeTeHsl W YCTaHOBNEHB! 4 COBPEMEHHLIX HaCOCHbLIX
obopynosanHma drpmbl «SULZER», KOTOpLIE ABNAKOTCA
MEHEE 3HEPrOEMKMMU, NOMHOCTHIO aBTOMATU3MPOBaH-
HbiMK 1 Be30nacHbIMK B 3KCNNYaTaumK. B KanuTanbHbIx
3aTpatax Ha 3TOT rog NPegycMoTpeHa 3aMeHa 2-X Ha-
COCHBIX arperaTos 3Toi dupmel. B 2010 rogy TOO «Py»
coeMecTHo € TOO «MBT» paspabotany u BHEADWM B
NPOM3BOACTBO YCTAHOBKY MO BOCCTAHOBNEHWIO Tex-
Honorwdeckdx ckeasid NMMYOC. [aHdas ycTaHoBKa
obecnedmeacT MOBMNEHOCTE MOHTAMHO-OEMOHTaMHbIX
W CryCKONOOLEMHLIX paboT, NO3BONAET 38 KOPOTKOE
BPEMA OMWMCTHTL (UNETPOBYIO YacTe CKBaMUHbL OHa
YKE NPoWNg NPOMbILLNIEHHbIE MCNBITAHMA W NoKa3a-
na ceba kak ahdexTMBEHOR CPeacTso AN BOCCTaHOB-
NEHWA NPOM3BOAMTENEHOCTA CkBaXMH. Ha 2011 rop ¢
ucnone3oeanmem MMYOC 3annanuposaHbl paboTel No
noeuiweHno addektueHocT PBP B 4acTH XMMUYECKo-
ro BO3AEHCTEWMA Ha NPUBUNETPOBYHD 30HY CKBaMMHGL. B
fansHenwemM nogobHele yCTaHoBKM GyayT BHEOPATLCA
W B ApYrMX npeanpuaTuax komMnanum TOO «PK»,

MpoeenéHHas pabota B KOMNNexce 3a nepwoa
2010-2011 rogel nossonuna TOO «PY-6» 3a 1 keap-
Tan 2011 roga BeINOAHWUTE MNNad No Qobkive ypaHa
Ha 104,2%. Npou3BoaUTENbHOCTL TpyAa Mo aTHO-
WEHKWIO K NNAHOBOM Bbipocna Ha 6,1%.

OrpoMHOE BHWMaHWE PpYKOBOACTBO NPEanpUATHA
yAenseT NoAroToBKE MOMOALIX CNeUUanicTos U NoBb-
WeHio Keanvdvkaumi ceoero nepcoHana. CornacHo
thuHancosoMy nnady no ofyyennio B 1 KBapTane no-
BbllUeHWE KBanMdMKkaumn nomyyunn 23 yenoeexa. 06-
YUEHME NEPCOHANA NPoBOAMNOCE B 6a308bIX Y4YebHbIX
sasegequsx: TOO «KazaxCTaHCKMi agepHbiii yHUBep-
cvreTs, TOO «COM0 MTx», TOO «Anb-lanuio», PIKI
«PecnyBnUKaHCKUe Kypchl NOBLILLEHWA KBANWpUKALIN
pyrosoaswero coctaea 8 obnactt YC 1 MO» MHC PK.

Takxe npuHaTel Ha paboty 3 Monoabix CcneuMani-
CTa U3 Yucna feTei paboTHWKOB NpeanprATHS, 3aKoH-
uMBLIME HaLmoHanbHbli HCCeaosaTentekini ToMcKuin
TeXHONOTWYeCKMA yHuBepcuTeT (Poccus). CnvcovHas
YMCNeHHOCTs paboTHukoe TOO «PY-6» Ha 31.03.2011
roaa yBenMyunace NO CPaBHEHMIO C HaYanom roga Ha
10 yenoeek W cocTaeuna 537 yenoeek, U3 HUX — 29
WeHWmuH, Habop pabouux W cnyxalwmux Tpebyemeix
npodecckid, crneuWansHocTel W KeanudMKauny ocy-
WEeCTBNAETCA B NONHOM COOTBETCTBMM C HOPMaMK Tpy-
A0BOMO 3aKOHOAATENLCTBA CTPaHbI, 3 TAKKE C LUENAaMK
W CTpaTeruei camoro nNpeanpuaTus.

Bnagumup lWasaxna;
Py-6

ApepHoe obwecTeo Kazaxcras



RU-6: COMPREHENSIVE APPROACH

Over recent years, RU-6 LLP (part of the Mining
Company LLP) is actively developing peripherals of the
field "North and South Karamurun.” These geological
areas are characterized by complicated mineralogical
composition and complex structure of ore bodies. In
addition, the company operates in the blocks with a
high content of carbonates in the ore-bearing rocks.
There is low productivity in these blocks, and pumping
wells work very unstable, at the same time productive
solutions extracted during underground leaching have
low levels of uranium. The actual degree of operating
in such blocks is below the design values in half.

Experience has demonstrated that further exploi-
tation of the peripherals and the blocks with a high
content of carbonates is accompanied by an increase
in consumption of suifuric acid and by freguent repair
and restoration works (RRW). It is not possible since
the number of technological wells increases every
year, while facilities for RRW are insufficient. In this
regard, there is a need to change modes of operation
and to intensify ongoing RRW with a view to improve
the efficiency of exploration of such blocks.

In order to improve the operational efficiency of ge-
ological blocks of these groups, there are in the current
year to implement the program: “Experimental-indus-
trial testing of comprehensive innovative technology of
development and exploitation of the geotechnological
field during in-situ leaching of uranium on the basis
of effective methods of reservoir stimulation and new
technical solutions for the filtration at the pilot test site
of the Mining Company for 2011".

Pilot testing include conducting the following ac-
tivities:

1. Reanimation of the block N2 8-103 by filing LS
(leaching solution) with chemical reagents that con-
tribute to increase the intake capacity of LS, by re-
moval of the geochemical barrier, and by increase
the capacity of pumping wells.

2. Construction of two experimental cells on the
periphery of the geological block 2-5-C1 in order to
increase the pumping capacity of wells. This experi-
ment aims to change the traditional design of filter
within wells, to provide storeyed arrangement of fil-
ters, and to change operating modes.

In addition, the company continues the modern-
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ization of technological equipment of the process-
ing complex. Over the past two years, 4 modern
pumping equipment made by «SULZER» were pur-
chased and installed, they are more energy effi-
cient, fully autormated and safe to operate. Capital
expenditures for this year envisages replacement
of 2 pump units of this firm. In 2010, RU-6 LLF,
together with the Institute of High Technologies,
has developed and put into operation the PMUOS
unit for restoration of technological wells. This
unit ensures the mobility of assembly and disas-
sembly works and lifting operations, allows for a
short time to clean filter of the well. It has already
passed industrial tests and has proved to be an ef-
fective tool for restoring the productivity of wells.
In 2011, PMUQS is planned to be used at works
on improvement of the effectiveness of RRW in
chemical impact on near-filter zone of wells. In
the future such devices will be deployed in other
plants of the Mining Company.

In a complex, the work done for the period of
2010-2011, allowed RU-6 LLP to implement the plan
of uranium mining at 104.2% for the 1st quarter of
2011. Labour productivity towards the planned in-
creased by 6.1%.

The company's management pays great attention
to the education of young spedialists and professional
development of its staff. According to the financial
plan for training in the 1st quarter, 23 people received
advanced training. Personnel training was carried out
in basic education centers, such as: Kazakhstan's
Nuclear University, "SOLO LTD" LLP, “Al-Ganiyu” LLP,
State Enterprise "Republican courses for training lead-
ing stuff in the field of Emergency Situations” under
Ministry of Emergency Situations of Kazakhstan.

There were also recruited three young specialists
from among the children of employees, that graduat-
ed from the National Research Tomsk Technological
University (Russia). Payroll number of employees of
RU-6 LLP on 31.03.2011 has increased, as compared
to the start of the year, to 10 workers and made
537 people, 29 of them being women. Recruitment
of employees of required professions, specialties and
skills, is performed in full compliance with labor laws
of the country, as well as with objectives and strat-
egy of the company.

Vladimir Shavanda,
RU-6 LLP



PAANOXUPYPINA B KASAXCTAHE

LieHTp AQepHOW MeauUMHbl B ACTaHe pPacLIMpWT
KONM4ECTBO yCnyr 3a c4éT Gonee KOMNNEKCHO-
ro MOAxXoAa K OKa3aHWK MeaMUWHCKOW nomoum. B
YaCcTHOCTKM, ByayT OCBOEHBI HOBbIE METOAbI Neve-
HWA, KOTOPLIE OCHOBaHbI HA WCMNOML3OBEHWKM BbICO-
KMX TEXHONOMMIA MEAWUMHCKOro HasHayenws, Mae-
HbiM 06pa3oM, OTeYeCTBEHHBIE MEeAUKK NPORBNAIDT
GOMbWOH WHTEPEC K METOAY PaAMOXMPYPrim, Ko-
TOPLIA NO3BONAET NeuuTh AOBpPOKAYECTBEHHbIE W
3NOKAYECTBEHHBIE OMYXONW HE WHBA3WBHO, T.e. 6e3
eIMHOro pa3spesa TKaHel nauueHTa,

«/Mes BO3MOMHOCTM AMArHOCTMPOBAHWA ONyXo-
MM Ha paHHeWd CTapud, HeoGXoAMMO MOHUMaTL, YTD
Mbl AOMKHB! NPEANOKNTE COOTBETCTBYIOWME METOAL
neveHua. Mo3ToMy Uenb Hawero NpoeKkTa — Co3AaTb
TaKoW LEHTD, KOTODbIA NEPEMOET OT AMarHOCTMKM K
KOMM/IEKCHOMY OKa3aHW0 MEAMLMHCKOW NoMOLLM, Nne-
YEHWMIO M PeabUNMTaLIMK NOCNE XMMUYECKOW Tepannns,
— AENUTCA WAEAMK NPeacefaTens npasneHws Hauwo-
HANBHOMD MEOMLMHCKOrD XonauHra Enxad BupTaHoe.

Mog «Co3AaHUeM LIEHTpa» NoApasyMeBasTCa ero
npecGpasosanue B LieHTp AagepHoi MeauLMHBl U pa-

ANOXMPYPrK. TakuMm o6paszoM, MMEeroWWACA B LEH-
Tpe NO3WTPOHHO-IMUCCHMOHHBIA ToMorpad (M3T),
KaK BecbMa MOLUHBIA WHCTPYMEHT AMArHoCTMpOBa-
HUS onyxoneesix 3abonesaHuid, npuobpeTaeT 3aKo-
HOMEpHLIA JOBECOK B BUAE METOAA PAAHOXHMPYDPIUM,
Kak cnocoba neueHna Takux 3abonesaHuid, Cpeau
OCHOBHbIX MWHCTPYMEHTOB pafuoOXMpypriaM CTOMT
YNOMAHYTE O KMOEpPHOXE — COBEPILEHHOM YCTPOMH-
CTBE, KOTOPOE PaspyLlaeT OnyXorns AaXe Ha PaHHUX
CTAAMAX W B CaMblX TPYAHOAOCTYNHbLIX OpraHax Bo3-
[NEHACTBMEM W3NYYEHKA.
0 MeTone pagnoXHpyprum

[aHHbli METOA 3aKN4aeTCs B TOM, YTO WMOHK-
3MPYIOILEE W3NYHEHWE BLICOKOW MOLWHOCTH CcOBMW-
paeTcs B Y3KWI NY4OK W UCMONB3YETCA B Ka4YecTse
CpeacTea AeCTPyKuMM BGUONOrMYEcKuX TkaHed, a
MMEHHO, Onyxoneesix obpa3oeaxui. OcHOBHOE OT-
NUYKE PaaUOXUPYPrMK OT KNAacCU4YEeCKUX METOA0B
neyeHus oHkonorvdecknx 3abonesaHuid B TOM, YTO
onepauuu NPoBOAATCA 6e3 KakuX-NMB0 HapyLueHWUH
LIENOCTHOCTH KOXKHbIX MOKPOBOB MK KOCTEM, NO3BO-
NAA ONepuMpoBaTh AaXe HeAOCTYNHbIE paHee ony-
¥onW, HeyaueuTENsHO, YTO Paguoxupyprua Hawna
WHPOKOE NPUMEHEHWE B nedeHWH 3abonesaHun ro-
NOBHOMO MO3ra ¥ NO3BOHOYHMKA.

ApyrvM QOCTOMHCTEOM METoAa ABMAETCA TO, HTO B
XOAe TaKoro NeYeHWA OTCYTCTBYET HeobXxoauMoCTe B
AHECTEINK, TAK KaK HAKaKUX Pa3pes0B Ha TKaHAX Yeno-
BEKA HE NPOM3BoANTCA, ECni BCNOMHWTE 0 HONBLUIOM KO-
NMYECTEE NPOTUBOMNOKA3aHWKA AN NpuMeHeHns obliero
HAPKO3a NPW ONepaumMsax, TO MOXHO MOHATH CKOMBKMM
NaLMeHTaM U3 Tex, KT He MO paHee HafieATLCA Ha U3-
NeseHre, Teneps MOKET NoMOYL PAAMOXHPYPrva.

Paavoxvpyprus TakmKe WCKMioYaeT nonyyeHue
136bITO4HBIX 403 o6ny4eHna. MonydYeHHLIe npu ne-
YEHWUM faHHBIM METOAOM A03bl FOPa3A0 MEHLILE TEX,
KOTOpBIE MPUMEHAIOTCA B8 TPAAMUMOHHOW Ny4esoi
TEpanuu. 3TO CBA3aHO C TEM, YTO BbICOKOTEXHONO-
FUHHBIA MEAWLIMHCKWIA MHCTPYMEHTAPUA BAUABT MC-
KMIOYUTENBHO Ha ONYXONEBYID TKaHe WU HE BPEAWT
MMIHEHHO BaXHbLIM OpraHaM M CUCTEMAM OCTANLHO-
ro opraHu3Ma. TOYHOCTE PaaUoXMPYPruM MOXET A0-
CTUraTh AOAEN MUNNHUMETPA, YYNTHIBAA A3XWE HB3Ha-
YATENLHOE W3MEHEHME NONOXEHMA Tena nauweHTa
BO BPEeMA AblXaHWA. 33 CYET 3TOro paavuoxvupyprus
HaMHOro 3D deKTHBHEE KNACCHHECKOrD NeYeHus.

O knubeproe

Mpumepom Takoro BeICOKOTOYHOMO M HAAEKHOro
oBopyaoBaHua MOXET CNYXUT KMBEDHOK, KOTOpbIMH
npeacraenseT cobol NPOAYKT CaMbiX COBEPLLEHHBIX
AOCTHMEHWIA OTPACNK BbICOKWX TEXHOMOMMH, NpUMe-
HEHHBIX ANA CO3AaHWA YHUKANBHOrO MEAMLIMHCKOr
npubopa, B KOTOPOM COYETAIOTCA NY4eBas Xupyp-
rMA, POBOTOTEXHWKE W KOMMNbIOTEPHAA HABUraLUMs.

KubepHow — 3To Havbonee coBpeMeHHan CUCTe-
Ma paavoxupypram Ana 6e30nepaunoHHoOro neYeHus
paka 6e3 HenocpeacTBEHHOrO KOHTaKTa C onyXo-
Nbio. B AaHHOM CUCTEME MPMMEHAETCA KOMNAKTHbIM
NUHEHHBIA YCKOPUTENb, NPUKPENNEHHBIA K ynpas-
NAEMOM KOMMBIOTEPOM pOBOTUIMPOBAHHOW pyke (C
6-10 cTeneHaMu ceobofbl). 3Ta «pyKa® rapaHTupy-
8T TOYHOE HaBefeHwe OnpeaenséHHoOro KonW4yecTea
PafMaLIMOHHBIX MyYKOB B OMyXONb M3 PasHbLIX Ha-
NPaBneHnid U NoA pasHeiMA yrnamu. [ns TOYHOro
HaUenWBaHMA Kaxaoro paawauuMoHHOro My4Ka npo-
M3BOOWTCA CPaBHEHWE DEHTTeHOBCKWMX W30bpae-
HWIi, KOTOpBIE MOMYYAOTCA HEMNOCPEACTBEHHO BO
BpEMA CeaHca obnyyeHus, a Takxe npu npeasapu-
TensHoM o6cneaoBanHun ¢ noMotsio M3T,

Tepanusa ¢ npuMeHeHneM KMbepHoxa nossonaer
NeYnTE 3MoKadYecTBeHHbie M A0OpPOKaYecTBEHHbIE
HOBOOOPa30BaHWMA TONOBHOrO W CMMHHOMD MO3ra,
BHYTPEHHWX OpraHoB, HEKOTOPble M3 COCYAMCTBIX
obpazoBaHmit U YHKUMOHaNbHBIX HapyweHwui. Ce-
aHC TAKOW Tepanuu ANWTCA, Kak npasuno, ot 30 Ao
90 muHyT. Camo nedyexme He TpebyeT cCneuWans-
HOW NOAroTOBKK, Gnaronapsa Yemy nauueHTsl MoryT
[iae No3asTpakaTe U NPUHATE CBOM MEaHKaMEHTHI
nepen obcnenosaHuen,

MMEHHO T2KWM COBEPILEHHbIM annapaToM nnaHu-
pYeTCcA OCHACTUTL LIeHTp AAepHOM MEQWLMHBI U paau-
oXupypruv 8 Actane. Beero B mupe pabotaer Gonee
200 kubepHoxei, B cocegHeil PoccuK HacUMTLIBAETCH
NMlLL 2 Takux annapata. MNpuMeHeHue kubepHowa K
ApYriX METOACE PAAMOXUPYPIUM, PaHEE HEAOCTYNHL
AnA HaceneHwa KasaxcraHa, Byaer cnocobcTBoBaTE
YAYHLIEHMIO CUTYALMK C OHKONOrM4eckuMy 3abonesa-
HMAMH CDEOM HMTENeH Halen pecnyBnuku.

Haranes MBaHoBa,
AOK

fApepHoe obwecTeo Kasaxcras ™ C



RADIOSURGERY IN KAZAKHSTAN

The Nuclear Medicine Center in Astana will ex-
pand the number of services through a more com-
prehensive approach to health care. In particular,
new methods of treatment based on the use of
high-tech medical devices will be developed. Pri-
marily, native doctors are showing great interest in
the method of radiosurgery, which allows to treat
benign and malignant tumors without resorting to
invasive treatment, that is, without a single inci-
sion of patient’s tissues,

“With the possibility of diagnosing cancer at an
early stage, we must understand that we need to
offer appropriate treatment. Therefore, the purpose
of our project is to create such a center, which will
move from diagnosis to the complex health care,
treatment and rehabilitation after chemical therapy”,
— shares his ideas Elzhan Birtanov, the Chairman of
the National Medical Holding.

Here “creation of a center” refers to its conver-
sion to the Center of Nuclear Medicine and Radio-
surgery. Thus, a very powerful tool for diagnosing
tumors performed by positron emission tomography
(PET), which is available in the center, acquires a
logical appendage of @ method of radiosurgery as a
treatment for these diseases. Among the main tools
of radiosurgery it is worth mentioning the CyberKnife
— a perfect device that destroys the tumor, even in
the early stages and in the most inaccessible organs
by means of exposure to radiation.

On the method of radiosurgery

This method lies in the fact that ionizing radiation
of a high-power can be collected in narrow beam
and used as a means of destruction of biological tis-
sues, namely tumor formations, The main difference
of radiosurgery from the classical methods of cancer
treatment is that operations are conducted without
any violation of the integrity of the skin or bone, al-
lowing you to operate even previously inaccessible
tumors. Not surprisingly, radiosurgery has found
wide application in the treatment of diseases of the
brain and spinal cord.

Anather advantage of the method is that in the
course of such treatment there is no need for an-
esthesia, because no cuts in human tissues is per-
formed. If we remember about a lot of contraindi-
cations for the application of general anesthesia in
operations, we can understand how many of those
patients, who could not previously hope for a cure,
can now resort to help of radiosurgery.
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Radiosurgery also eliminates the receiving of ex-
cess doses of radiation. Doses obtained during treat-
ment by this method are much smaller than those
used in conventional radiation therapy. This is due
to the fact that the high-tech medical instrument af-
fects exclusively on tumor tissue and not harmful to
vital organs and systems of the rest of the body.
Radiosurgery can achieve accuracy of fractions of a
millimeter, considering even a slight change in the
position of patient body during breathing. In this
way, radiosurgery is much more effective than clas-
sical treatment.

On CyberKnife

As an example of such a precise and reliable
equipment can serve CyberKnife, which is a prod-
uct of the most advanced achievements of high-tech
industry, applied to create a unigue medical device
that combines radiation surgery, robotics, and com-
puter navigation.

Cyberknife is the most modern radiosurgery
system for non-surgical cancer treatment with-
out direct contact with the tumor. This system
uses a compact linear accelerator attached to a
computer-controlled robotic arm (with 6 degrees
of freedom). The “arm” ensures accurate pointing
of a certain amount of radiation beams to the tu-
mor from different directions and at different an-
gles. For precise targeting of each radiation beam
a comparison of X-ray images can be conducted,
such images are obtained immediately during the
session of irradiation, or in the preliminary exami-
nation using PET.

Therapy with the use of CyberKnife allows to treat
malignant and benign tumors of the brain and spinal
cord, internal organs, some of the vascular lesions
and functional disorders. One session of the ther-
apy usually lasts from 30 to 90 minutes. The treat-
ment itself does not require special preparation, so
that patients can even have breakfast and take their
medicines before the examination.

With this particular device the Center of Nuclear
Medicine and Radiosurgery in Astana will be equipped
soon. To date, there are more than 200 CyberKnives
worldwide, only two of such apparatus being located
in neighboring Russia. The use of CyberKnife and
other techniques of radiosurgery, previously unavail-
able for the population of Kazakhstan, will contribute
to improve the situation with cancer among the resi-
dents of our country.

Natalya Ivanova,
NSK



SKOJIOIN'MsA U Mbl

Croneko net xuBeT Mycop? Y710 Takoe 3Heprua?
Pecypcbl W YCITYrM 3KOCUCTEM, XBaTWT M MX Ha BCex?
— BPAL K 3TU BOMNPOCHI 3aaa8any cebe LUKOMbHWKM No-
cenka TalkoHyp, pacnonowexHoro 8 HOKO, 3Tto ceno
PA3MECTUNOCH AaNbLLE BCEX OT PAHOHHOMD LEHTPa, ero
HUTENM B GONBLUMHCTBE CBOEM - COTPYAHWKM YPaHOBbLIX
MecTopoXAeHUi. Cano HebonklUoe, HO A0CTaTOMHO ak-
KYpaTHOE W 0BnaropoKeHHoe: HoBaa BonsHKLa, crnopT
KOMIMEKC, HECKONbKO MarasuHOB, CTONOBaA W kade. Ho
BoNnbLLe BCEro YAMBNSET LWKONa — NPOCTOPHAs, YIOTHanA
1 Bonbluas, XoTa PacnonoxeHa B OAHo-
ITEMHOM 3AaHWM, Knacckl OCHaLWEHb
TakuM NabopatopHeiM 0BopyaoBaHHEM,
KaKUM MOXET NOXBaCTaThCA AANEKO He
Kaxaan ropoackan weona. Ecte pawe
MYNETUMEAMAHBIA KaBuHeT!

302Cb-TO W NPOBENW TPEHWHIW NO
3KoNoruyeckoMy obpasoBaHUIo  Mbl,
npenofasareny accouuauun «daep-
Hoe obwecTeo KaszaxcraHa». 3awH-
TEPECOBaAHHBIX PebATUWEK NPMWAO
25 uvenoeek. OHW BCNOMHWANK, YTO
33 BpEMA CBOEro CyWecTBOBaHWSA, W
ocobedHo B XX Bexe, yenoBe4vyecTBo
«YXUTPUNOCH? YHUYTOXMWTL okono 70
% BCEX ECTeCTBeHHbIX IKOCHCTEM Ha
NNaHEeTe U NPOAOMKAET UX YHUHTOME-
Hie, B KayecTse HarnagHoro npuMepa
BbinK NpeacTasneHsl AnarpaMMel, rae

YKazaHel Hacenedude 3JemnaMm, uYMcno
asToMobunel B MUpe, MWPOBDE No-
TPEEI'IEHHE HMCKONMaeMoro Tonnuea,
M3MEHEHWE KOHUEHTPaUMK Yrnewkuc-
Noro rasa, MWPOBOW YNOB Phibbi,
CHONLWHM YA0BONECTEBMEM LWKONb-
HAKH ChIFpany B Hrpy «3Konoruye-
CKOe NocengHve - nnu CDBpEHEHHbIﬁ
Meranonuc?» Yuyawuecs paccMaTpu-
Banu WNMKOCTPaUMIo camobeITHOW ae-
PEBHU W PacCKazbiBanu, ycrpausaet
N\ WX 3Ta ASpEBHA, XOTeNH bl OHM
3flecbh ¥HWTk, KdKME Bkl M3MEHEHKA
NPEANOKWIM ANA YAYHYLWEHUA HW3-
HA HMTENSeW MnNK ANA Toro, YTobbl
2ax0Tenoch 34eCh XWTb. BHWmMaHKWe
yyawuxca obpawanoce Ha TO, 4TO
AepeBHA OKa3biBaeT CPaBHWTENRHO
HebGOoNLWOoE BO3AEHCTBME Ha OKpPY-
wawlwyo cpegy. Nocne obcyxaeHna
rpynnaM Obina NnpeanoxeHa Apyras WNMCTpauWs M
obcy»aeHue — ropoaa-meranonuca. MHeHus geTe,
KOHEYHO, pa3owWwnuce: ogHKMM Bbina no gylwe 3Kono-
MAYecKU YWCTaa OEepeBHs, ApYrve npeanodny co-
BPEMEHHbIE MOPOAA C PA3BUTOM MHDPACcTPYKTYPOH.
Kaszanoch Bbl, Takue NpoCTLIe BONPOCKH! — a nocne
OKOH4YaHWA TPEHWHIa Mbl ewle aonro beceposany ob
YCTOMHMBOM PE3BUTHM, Ka4ECTBE XKW3HW YEnoBeKa,
KOHLENLUMKM IKONOrMYeckoro cnefa cTpaH.

finpeproe obuwecreo Kazaxcrass -
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WE AND ECOLOGY

How many years does garbage
live? What is energy? Resourc-
es and ecosystem services, will
there be enough of them for all?
- These questions could scarcely
be discussed by schoolchildren of
Taikonur village, located in South
Kazakhstan. This village is the fur-
thest from the center of the district,
its inhabitants for the most part are
employees of uranium mines. The
village is small, but fairly accurate
and ennobled — there are a new
hospital, sports complex, several
shops, eatery and cafes. But the
most amazing is a school: spacious,
comfortable and large, though it
is located in a one-story building.
Classes are equipped with such
laboratory equipment, that can be
found not in every city school. The school even
possesses a media room!

This is where we, the instructors of associa-
tion of Nuclear Society of Kazakhstan, conducted
trainings on environmental education. 25 children
participated in this. They recalled that during its
existence, and especially in the XX century, the
mankind has "managed” to destroy about 70% of

¥ 1 (20) 2011

all natural ecosystems on the planet and contin-
ues to destroy them. As a visual example for this,
there were presented diagrams, where were shown
growth rates of the Earth’s population, the number
of cars in the world, the world consumption of fos-
sil fuels, changes in carbon dioxide concentrations,
global fish catch.

Then the children with great pleasure played a
game “Environmental settlement or
Modern megalopolis?” The pupils
viewed an illustration of original vil-
lage and told whether they are satis-
fied with this village, would they like
to live there, what changes theyd
propose to improve life of the inhab-
itants or to make it desirable to live
there. Attention of the children was
drawn to the fact that the village has
a relatively small impact on the envi-
ronment. After this discussion groups
were offered another illustration and
discussion = about a megalopolis city.
The views of the children, of course,
were different: some liked environ-
mentally friendly village, while others
preferred modern city with developed
infrastructure,



Ha BTOpOit AeHL MbI NPOBENKM 3aHATUE Ha TeMy «Pa-
UMOHANBLHOE WCMONb30BaHWe MPUPOAHLIX PEeCcYpCoB»,
OCHOBHLIMW BOMPOCAMM KOTOPOW CTanu: - Pecypesl U
YCIYTH 3KOCMCTEM, XBAaTWUT N MX Ha Beex?; - CHoMbo
NET XUBET Mycop?; - BoamoxHo Nv BesoTxoaHoe Npo-
M3B0ACTBO? Mbl pasroBapMeany C OeTbMW O TOM, YTO
nepepaboTka OTX0A0B BAXHA NO HECKONBKUM MPK-M-
HaM: IKOHOMWA BpeMeHW W 3aTpaT Ha Aobbidy, TpaHC-
NOpPTHROBKY WM NepepaBoTKy NEPBUMHOND ChiPbS; Kak
CNEACTBME — CHIDKEHWME Harpy3kM Ha OKpPYMaKOLWYH
Cpeay 3a CYeT COKPaLLeHWA 3HEePro3aTpar v TpaHcnop-
TWMPOBKM, COKPALLIEHME KONMHYECTBA 3arpAsHUTENEN NPy
nepeMuHO nepepaboTke CeipsA. Mocne Mbl NPOBENH
NPaKTUKYM MO W3MOTOBNEHWHD «BTOPUUHOR» Bymari,
YTO NOHPaBunocs AeTaM bonblue srero,

TpeTwia geHb 6bin nocealleH Guopas-
HooDpazuio. PebATUILKK C WHTEPECOM
CRywank MHHopMaUMio O TPeX KaTero-
PUsX, Ha KOTOPLIE MOMHO pasgenuTb
Euonornueckoe pasHoobpasue, yuw-
NWCE U3MEPATL BLICOTY AepesobeB bes
cneuManeHsix Nprbopos, onpeaendTL
WX BO3pacT. A NOTOM C YAOBONLCTBMEM
coopyauni Kopmywky gna nvd. O
KPBITUEM AnfA pebsAT cTano To, YTo Mu-
Lkt O4eHb GLICTPO NPUBLIKAIOT K MECTY
kopMexky. M ecnm 2abbiTh HANONHATH
KOPMYLUKH, TO OXUAaHWE KOpMa Ha Npu-
BbIMHOM MECTE B XOMNOAHLIE 3UMHME AHW
MOMKET NPUBECTH K rBenu rmau,

MocneaHni TREHWHr Bbin NOCBALLEH
SHEprocOepeXeHMio ¥ M3MEHEHUIO
knumata. PeBsra oBoywpana Takue
BONPOCH!, KaK: - YTo TaKoe 3Heprus?;
- MoyeMy MEHAETCA KNMMaT Ha Hawel nnadere?; -

MameHeHwe KnumaTa: yrpossl v no-
cnefcTeMs; - KnuMatudeckas Heit-
TPankHOCTs; - Heprocbeperaiowme
TEXHOMOTMM W BO30OHOBNAEMBbIE WC-
TOMHUKKY 3HEpPrM,

B xooe npakTUYeckoro 3aHATHA
AETH € WHTEPeCOM CMOTPEnH, Kak
paboTaloT 3Heprocbeperaowme W
06bluHbIE NaMNbl HaKanueawua, Boc-
TOPr Bbi3BaN npakTurkyM «[bixaHwe
ApaKkoHa®, Uens KoToporo Bena ae-
MOHCTPauMsa NpuHUMna obpasosaHma
Buorasza. Ana 3toro 8 OyTbinke cme-
Wwan4 caxap, APOXOKK U TENMYIO BOAY,
a Ha ropnbILLKO BYThHINKK Haaenu Bo3-
AYWHBIA WAPKMK W NNOTHO 06MOTanNK
MECTD COBAMHEHUA HUTKOW. Yepes
MUHYT 20 CTano 3ameTHo, 4To La-
piK HagyBaeTcs. Ml o6BACHUNK, YTO
6voras nony4aloT nyTeM BpoxeHns

opradwdeckux otxopos. CoipbeM AnAa
nonyyeHus BUorasa MoXeT cnywuTs BuIToBOM MYCOp,
HaBO3, OTX0/b! CAXaPHLIX 3aBOA0B.

MHOrMo WyMa W BeCcenbA BbI3BaN0 WM3roTOBNEHME
LBETHEIX BEPTYWEK, KOTOPbIE MMUTHPOBaNK nony-
YEHWE BETPOBOW 3HEpriuW. PebaTta noHANK, KaK Be-
TpOBas IHEPrUA NpOCTa B nNpouecce ee obpasosa-
HUS, @ HACKONBKO OHA 3KOHOMMYHA,

Hano cKkas3aTh, YTO Hefena NponeTena He3aMeTHO.
JeTku oKasanuch oueHb CnocobHBIMW M BnaroaapHbI-
MK, MM Bbina uHTepecHa mwbaa getans. [yma, 4To
MM, KaK W HaM, noHpasunace npogenadHas paboTa,
T.K. OHW NPOCKIW Hac OCTaTLCA, 370 GBINO 04eHb NpH-
ATHO, BEAb CaMbiM GONbLUMM NOOLIPEHWEM ABNAOTCA

BOCTOPMEHHbIE WM BnaroaapHbie B3rnaab pebaTULLek.
Ainyp Xannmberosa,
AOK

Apeproe obwecTeo Kazaxcraka
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One would think that were such
simple questions, but after the training
we still had a long talk about sustain-
able development, quality of life, the
concept of ecological footprint exerted
by different countries.

On the second day we had a ses-
sion on “Natural resources manage-
ment”. The main issues of the session
were: - Resources and ecosystem
services, will there be enough of
them for all? - How many years does
garbage live? - Is wasteless produc-
tion possible? We talked to the chil-
dren that recycling is important for
several reasons: time and cost say-
ings in extraction, transportation and
processing of primary raw materials;
as a consequence, reducing the burden on the en-
vironment due to decrease of energy consumption
and transportation; reducing the number of pollut-
ants in the primary processing of raw materials. Af-
ter this discussion we conducted a practical work on
making "secondary” paper, and the children liked it
the most,

The third day was devoted to biodiversity. The pu-
pil listened with interest on the three categories of dif-
ferentiation of biological diversity, learned to measure
the height of trees without special devices and to de-
termine their age, and built with great relish the bird
feeders, The children discovered that birds quickly get
used to the place of feeding. And if you forget to fill
the feeders, then the expectation of food at the usual
spot on cold winter days can result in bird deaths.

The last session of our training was devoted to
energy efficiency and climate change. The kids dis-
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cussed such issues as: - What is energy? - Why does
the planet climate changes? - Climate change: risks
and consequences. - Climate neutrality. - Energy-
saving technologies and renewable energy sources.

During the practical class, the children watched
with interest, how energy-saving lamps and usual in-
candescent bulbs work. Special delight was caused
by practical work "Breath of the Dragon”, which goal
was to demonstrate the principle of biogas formation.
To do this, sugar, yeast and warm water were mixed
in a bottle, and on the bottle neck was put a balloon,
which was tightly wrapped with thread in a place of
connection. In 20 minutes it became apparent that
the ball was inflated. We explained that biogas is pro-
duced by fermentation of organic waste. Household
garbage, manure, waste from sugar mills = all of this
may serve as raw materials for biogas production.

A lot of noise and merriment was caused by mak-
ing colored whirligigs that imitated the
receiving of wind energy. The schoalchil-
dren learned how wind energy is simple
in the process of generation, and how
much it is economical.

It should be said that the week has
flown by insensibly, The kids were very
capable and thankful, they were inter-
ested in every detail. I think that they
liked all accomplished work, like we did,
because they asked us to stay in the
village. It was very pleasant, because
the biggest encouragement for us are
enthusiastic and grateful glances of the
children,

Ainur Zhalimbetova,
NSK



CO34AHME LLEHTPA

KOMMNEKCHOW NO3UMETPUN

Muoroobpaszme MCTOMHHMKOB MOHM3HpYIOLLE-
ro H3Ny4YeHHA W ONacHOCTL ANA YeNoBe4YecKoro
3[10POBbA, KOTOPYIO OHO B ce6e HECET, BbIHYM-
A2eT YYEHbIX TILATENBHO M3YYaTh M KOHTPONK-
poBaTh faHHyo npobnemy. O6peMeHMTEnbHOE
COCECTBO MuTenei Bocrounoro Kasaxcrana c
6biBWwKM CeMMNanaTUHCKHM A0EpHLIM NONKUIro-
HOM, NPMMEHEHWEe B MeMLWHE PeHTTeHOBCKO-
ro W nHoro o6nyyarowero obopyaoBaHnA, co3-
AaHWe MHDPaCcTPYKTYPbl aTOMHOM 3HEPTeTHKH,
IKCMIYaTauMA Hay4HbiX peaKTOpPHbIX yCTaHo-
BOK — BCE 3TO NOPOMAAET WK MOMET NOPOMK-
AaTe 003kl M3NY4YeHHA, CNOCOBHBIE BbIZLIBATE
W3MEHEHHA B XXM3HEeOeATeNbHOCTH U CTPYKTY-
pe opraHu3Ma, Mo3ToMy Tak BaXKHO pa3BMBaThL
[O3MMETPHYECKYHO HayKy B Kaszaxcrane.

YuWTblEaA 3TY OOWECTBEHHYI0 HeobXoaMMOCTb,
MHCTUTYT paavaunoHHOW GE30NacHOCTH M IKONOTK
HAL| PK paapaboTtan npoekT no co3aaHuio Pecnybnu-
K3HCKOro LIEHTPa KOMNNEKCHOW AoaumeTpun (PLIKI).
Ero peAarensHOCTL ByAeT HanpasneHa Ha CHUKEHWe
A030BLIX HArPy30K Ha rpaxaad Ka3axcTaHa B pe-
IyNETaTe UX NpodeccuoHansHoOW AEATENBEHOCTH,
NPOMMBAHWA B  PafWaLlMOHHO-HEbNaronpUATHLIX
PErvoHaX M B X048 NPOXOMAEHMA MEAWLMHCKKUX 06-
cnenoBaHuid. MNaHupyeMblit CpoKk Hakana QyHKUWo-
Hupoeanua PLIKA - 2016 rog. MecTo pacnonoxeHus
- 1. Kypuatos, BocTouHo-Kasaxcravckas obnacrb.

Co3pfaHHblid LieHTp BypeT ocHalléH coBpeMEeHHbIM
aHanuTuyeckuM obopyaoBaHueM W3BECTHBLIX MWUPO-
BbIX Npou3BoaMTenei: Canberra, Ortec, Perkin Elmer,
Fritsch, Mettler Toledo w ap. 3o obopyaosaHue no-
3IBONMT exerogHo npoeoanTs Ao 10 000 womnnexc-
HbiX ONpeasneHri 03 BHYTReHHero obnyyeHus; Ao
10 000 onpegeneHWid BHyTpeHHeW Ao3bl obnyyeHus
33 CUET eCTECTBEHHbIX anbda-usny4alowmx pagmo-
Hyknuaoe; Ao 5 000 onpeaeneHuit BHyTPEHHEN J03bI
oBnyyeHUs 3a CYET ramMMa-Hu3ny4alowmMx PagMoHyKu-
aos; Ao 3 000 peTpoCcneKTUBHBLIX OUEHOK Hakomnnex-
HOM A03bl BHEWHero obnyyenus; o 1 000 onpepge-
NEHWIH 0036 06NY4EHUA € MCNONB30BAHWEM METOAO0B
frmonosumeTpun. CoTpyaHukk PLKA npolgyT cra-
WHUPOBKM B BEAyWMX NabopaTopuax, 3aHUMaLMXCA
BONPOCaMM AO30BLIX Harpy30K CBOMX rpamaaH.

B nepeyio ouepeas, pabora PLIK/ 6yaeT opue-
TWMPOBaHA Ha rpaxiaH, NoCTpajaBlMX B pesynsrare
ANEPHBIX UCNBITAHKA Ha BuiBlieM CeMUNanaTHHCKOM
nonuroHe., MCcnbiTaHua AAepHOro OpyXud, NpoBo-
OMBLUMECS 34eCk Ha NpoTaxeHuy 40 NeT, NpHYMHWIK
HEBOCNONHMMBIN YLLEepb 300poBLI0 MOAEH W OKpY-
HALOWEN NPUPOaHOA cpede, Bbi3gany pocT obuied
3a60M1eBaEMOCTH W CMEPTHOCTH Hacenenus, MNocTpa-
A@BLIMMKW OT SASPHLIX MCNBITaHWKA NpW3HaHbl Gonee
1,3 munnvoHa uyenosek. B ByayweM cneumanncTel

UexTpa 3zaiiMyTca paspaboTkod pagnonoriveckux
NAcnopToB ANA KaXAoro XUTeNs peruoHa, Nony4Me-
LWero WNW NOTEHLMANBHO Nonyyvwsliero obnydexue.

He MeHee BaXHbIM BOMPOC, KOTOpLIH ByayT pe-
wats B PUKA, — cozpanue MocyaapcTBeHHOM CUCTe-
Mbi KOHTPONA W y4éTa Ao3 Bcex rpaxaax PK, C 3Tou
uensio 8 PUKA Gyaet dyHruWoHWpoBaTL oTaen lo-
CYAapCTBEHHOro KafacTpa A03, KOTOpLIA B peant-
HOM pexume Bpemenn Gyget cobupath W 0bpabaTei-
BaTh Aa@HHbIE O [030BLIX HArpy3Kax Ha HaceneHue.
C6op 1 obabiueHne MHhopMauMu ByaeT BeINONHATL-
CA Ha OCHOBE B3aWMOAENCTBUA CO cnyxbamu paaua-
LIMOHHOI Ge3onacHoCTW NpeanpuATHi, Ha KOTOPbIX
npoeoaatca paboTel, CBA3aHHBIE C obnydeHueM
NepcoHana; opraHu3auMaMy, NPoOBOAALMMK paguo-
W3OTOMHYKO W DEHTTEHOBCKYID AWArHOCTUKY; npeg-
NPUATUAMK, NPEAOCTABNAOLWMMK YCAYTH B obnacTu
Y4ETa MHAMBMAYaANsHbLIX 403, @ TaKXe No pesynsra-
Tam obcnegosanmA rpaxaad PK e PUKA. 3auHre-
PECOBaHHLIE NWUA B PaMKax CBOEW KOMMETEeHUMM
(rpaxpannH PK, meaumuuHckue pabotHuku, paborto-
Aatens) CMoryT B noboe Bpems Nony4yaTb aKTyanu-
3UPOBaHHLIE AaHHBIE O [030BbLIX Harpy3Kax.

Byaywas locynapcTeeHHas cMCTEMA KOHTPONA U
y4€Ta (03 NO3BONMT CO BPEMEHEM CHU3WTL A030BLIE
Harpysku Ha rpaxgad PK nyTéM npoeefexuns Mepo-
NPUATHIA NO YYHLIEHWIO PaaUaLMOHHON 0BCTAHOBKM
8 HeBNaronpPUATHLIX PEFMOHAX, KOHTPONA MEAWNUWH-
cKOro obnydeHus v perynvpoBaHua 0030BbiX Ha-
rPY30K NYTEM YYETA AaHHLIX O A03aX, NOMYHYEHHbIX
npu KoMnnexkcHoM obcnenosaduy rpaxaad B PLUKA.
MHeiMM cnoeamn, moboi rpaxaaHwH Kasaxcrada
CMOXeT NporuTH obcnefosanue B LIEHTPe KOMNIeKc-
HOW A03UMETPUM W NONYYUTH NOMHYIO MHOPMAUKIO
0 A03€, NONYYEHHON WM B TEYEHWE XKWUIHM.

Ve ced4ac aKTMBHO WAOET PpasBuTHE Hay4Ho-
METOAMYECKMX OCHOB N0 OUEHKE W KOHTPONO A030-
BhIX HArpy3ok Ha Hacenexve. B WMPB3 HAL PK Be-
AETCA paspaboTKa Takux HOBbIX ONA Pecnybnuku
METONOB, Kak MEeTOALl KOHTPONA A03 BHYTPEHHEro
obnydyeHus yenoseka. CpeAn HUX 0CO60 CTOMT Bbi-
[ENUTE CMEKTPOMETPKIO W3Ny4YeHua yenoeera (CUY).
NaHHbIi MeTon NPeaHasHaqYeH ans MaeHTUdMKaLmm
W OnpegeneHa akTMBHOCTW ONacHbIX PagHoHYKIW-
[I0B, HaXOASLWMXCA B OTAENLHOM OpraHe WNK Bo BCEM
Tene yenosexa. Takoit komnnexkc CUY Guin co3paH Ha
Ga3e MHCTUTYTa coBceM HegaeHo. OH nossonser ob-
HapYXMTb HANWYMEe B OPraHM3Me KaK eCTeCTBEHHbIX
paavoHyknuaoe (226Ra, 232Th, 210,212Pb, 212,2148i,
40K, 235,238U), Tak 1 paguoHyKNMA0B TEXHOMEHHOMO
npomcxoxaenns (60Co, 134,137Cs, 241Am).

v pabaThl ¥ NPOEKTLI ABMAKITCA BAXKHLIM BKNAAOM
B CHYHEHWE MCUXONOTMHECKOW HaNPMKEHHOCTU obLue-
CTBa M0 OTHOLLEHMIO K PaauUaLMK 1 ee BO3NEHCTBMIO.

flapepHoe obuecTeo Kaszaxcrass -



FOUNDATION OF COMPLEX

DOSIMETRY CENTER

The variety of ionizing radiation sources and
risks it carries for human health forces scien-
tists to carefully study and control this prob-
lem. The burdensome neighborhood of East
Kazakhstan residents with former Semipalat-
insk nuclear test site, application of X-ray and
other radiation equipment in medicine, build-
ing atomic industry infrastructure, operation
of scientific reactor units — all this generates
or may generate radiation doses able to cause
changes in life activity and structure of organ-
ism. Therefore, it is so important to develop
dosimetric science in Kazakhstan.

Given this public necessity, the Institute of Radia-
tion Safety and Ecology (IRSE) of NNC of the RoK de-
veloped the project to establish the Republican Center
of Complex Dosimetry (RCCD). It will be aimed at re-
ducing radiation exposure on Kazakhstan residents as
a result of their professional work, living in radiation
adverse regions and during medical examinations.
The RCCD is expected to start its operation in 2016.
Location — Kurchatov, East-Kazakhstan region.

The established Center will be equipped with
state-of-the-art analytical equipment from well-
known world producers such as Canberra, Ortec,
Perkin Elmer, Fritsch, Mettler Toledo, etc. This equip-
ment will annually conduct up to 10 000 complex
determinations of internal radiation doses, up to 10
000 determinations of internal radiation doses due to
natural alpha-ionizing radionuclides, up to 5 000 de-
terminations of internal radiation doses due to gam-
ma-ionizing radionuclides; up to 3000 retrospective
estimates of accumulated external radiation doses,
up to 1000 determinations of radiation dose using
biodosimetry technigues. The RCCD employees will
undertake training in leading laboratories working on
radiation exposure on their residents.

First of all, RCCD's work will focus on residents af-
fected by nuclear tests at former Semipalatinsk test
ote. Nuclear weapon tests carried out here during
40 years resulted in irretrievable damage to human
nealth and the environment, and caused the growth
of overall sickness and death rate of the population.
More than 1.3 billion persons were recognized the
wictims of nuclear tests. In the future, specialists of
the Center will develop radiological passports for
every resident in the region who was exposed or
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was potentially exposed to radiation.

An equally important issue to be solved by RCCD
is creation of the State system of Control and Regis-
tration of doses for all residents of the RoK. To this
end, RCCD will have the Department of the State
Dose Cadastre which will online collect and proc-
ess data on resident radiation exposure. Collection
and summarizing of information will be implemented
in cooperation with radiation safety services of the
enterprises, where works associated with personnel
radiation are conducted; with organizations perform-
ing radioisotope and X-ray diagnostics; with compa-
nies providing individual doses registration services
as well as according to results of examining the Rok
residents in RCCD. The persons concerned within
their competence (RoK resident, medical workers,
employer) will be able any time to get updated infor-
mation about radiation exposure.

With time the future State system of control and
registration of doses will reduce radiation exposure on
the RoK residents through events aimed at improving
radiation environment in adverse regions, control of
medical radiation and regulation of radiation exposure
by recording dose data obtained during complex ex-
amination of residents in RCCD. In other words, every
Kazakhstan resident may be examined in the Com-
plex Dosimetry Center to obtain full information about
dose acquired by her/him during the lifetime.

Scientific and methodological basics on assess-
ment and control of resident radiation exposure
are actively being developed right now. IRSE NNC
RoK is developing such new for country techniques
as human internal radiation dose control technique.
Among them, human radiation spectrometry (HRS)
should receive special attention, This technigue in-
tends to identify and determine activity of hazardous
radionuclides, present in separate organ or in the
whole human body. Such HRS complex was created
an the base of the Institute quite recently. It allows to
detect the presence of natural radionuclides (226Ra,
232Th, 210,212Pb, 212,214Bi, 40K, 235,238U) in the
body as well as radionuclides of technogenic nature
(60Co, 134,137Cs, 241Am).

These studies and projects are the important
contribution to reduction of psychological public con-
cerns in relation to radiation and its effects.




APKUA NPUMEP COLIMANTbBHOW

OTBETCTBEHHOCTMU

B atom roay B nocénke LLIMenw npH y4acTHM
TOO «Kazaromnpom-[emey» GbinM BBEOEHbI
B 3KCNNYATAUMK ABA COLUMANBHO 3HAYMMBIX
o6bekTa — peabMNWTaALUMOHHBIN LEeHTp AnA
aerteil Ha 50 MecT M CTajMOH € MCKYCCTBEH-
HbIM TPAaBAHLIM NOKPBITHEM,

CrpovTtenscTBo nepeoro obbekta Npou3Boau-
nock 3a cuet cpeacte AD «HAK «KazatoMnpom»,

CTOWT OTMETUTL, YUTO UEHTP COCTOMT W3 Tpéx bno-
koe. B nepsom Bnoke pasmelleHs! KOMHaTLI ANA WP,
OTAbIXa M MeAuUWHCKoW peabunuTaumn. Bo BTOpOM
Bnoke — perucTpaTypa, rapaepobHas, anteka u na-
Bopatopua. B Tpetbem Bnoke pasMecTWNMCe Megu-
LMHCKWE NOMELEHUR.

Y106kl Npolle Being 06LACHUTE CTENEHL 3HAYUMO-
cTv ofbekTa Ana pervioHa, npueenéM uvdpel. Tak,
Hanpumep, B LLennidckoM paioHe Ha y4éTe cocTo-
WT 2215 yenoBek ¢ orpaH4eHHBIMA BOIMOXHOCTAMM,
335 W3 KOTOpLIX = 3TO AeTH Ao 16 net. 111 petei
neparork obyvalor goma, 180-Tw apyruM getsM no-
MOraloT couuansHele paboTHWKK. Mo JaHHbIM - Ha-
yansHuKa KeiseinopauHckoro obnactHoro ynpasne-
HWA obpa3oBaHua XaHuin XOHTaeBoH, 3TOT UeHTp
ABNAETCA CaMbiM COBPEMEHHbIM MO OCHALWEHHOCTW
BO BCEM pervoHe. Bpauu OTMEYaloT, YTO 3[eCk CBOE
300pOBLE MOTYT NOANPABNATL TaKKe AeTH m3 Chip-
[AapbMHCKOro W JKaHakopraHckoro paioHos.

OTKpLITUE «CBOErO» peabUNUTAUMOHHOMD LeHTpa
BLN0 [3BHEA MENTON poaWTenel, BOCTMTLIBAOLLMX
AETEN C OrPaHUYEHHBIMKM BOSMOXHOCTAMK. W cerogHs
MaMbl M Mankl 3TUX AeTeil Npu3HaTentsHe! KasaTtomnpoM-
Jemey 3a CTPOUTENLCTBO TaKoro obbexTa.

Mo cnosam gMpexkTopa ueHTpa MaHapl AgaMoBoi,
yupeXaeHWe NpWHUMaeT Ha peabunuTaumio geTen
M3 pasnu4HbIX pernoHoB Kbi3binopaAMHCKOW obnacTu
no HanpaeneHwo LUwenwickod neparorvyecko—
MEOWLIMHCKOW  MCUXONOMMYECKOW  KOHCYNbTaLMM
(MMMNK). BONbWWHCTBO ASTEN, NPOXOAALMX 3AeChb
peabunuTauunio, WMeloT AWarHo3 — AETCKWW Lepe-
6panbHbid napanuy (AUMN) w gedexTonorvyeckne

OTKNOHeHus. COrNacHo yCTaHOBAEHHLIM Npagunam,
3[eCh MOTYT HaXOOMTLCH AETH OT HECKONBKUX AHEM
po & mecaues. Bcé 3To BpeMA OHM HaxXCOSTCA Ha
nonHoOM rocyfapcTeeHHoM ofecneqeHu, a 370 M
NATUPA3OBOE NUTaHWE, W NevebHbie NpPoueaypsl, U
obydYeHWe, W NpOMUBAaHME W MHOroe Apyroe, 370
Bonslwas noMolb poguTenaM. OTMETHM, YTO B pea-
BUNMTALMOHHBIA LIEHTP NPMHUMAIOTCA TONBKO AETM
AOWKONBHOrG BO3PACTA.

Bnaropapa UueHTpy BbIN0 OTKPHITO 57 HOBLIX pa-
Goumx mecT. Ha paboty Bbinv NpUHATE NOTONeas!,
cypacnory, aedexkTonork, couWancHbie Negarar,
MEACECTPLI, BOCMWTATENW, NOMOLWHWKM BOCNUTaTe-
nei, TexHuHeckue paboTHUKK, 3TOT (PaKkT B 3HaUM-
TENBHOW CTENEHW MOBMNMAN Ha CHUMEHUE YPOBHA
6ezpaboTuusl B Lnenuickom palioHe,

Bropol 0BwekT, pacnaxHyBLUMIA CBOM ABEPM LKe-
NWIALLAM — 3TO CTaguoH Ha 150 MeCT ¢ MCKYCCTBEHHbIM
TpaBsaHbIM NOKPbiITMeM. CTPOUTENBECTBO AaHHOro Cnop-
TUBHOMO 0BBEKTA NPOM3BOAMNOCE 33 CYET CpepacTs
Kazatomnpom-flemey. Takoro CraguoHa B8 WCTOpUK
LWuenuiickoro paioHa HUkoraa ewe He Beino.

Ha cragvone ecte ytboneHoe none, beroebie
AOPOXKW, CEKTOP ANA TONKaHWA Aapa.

OTMeTM, uTo (hyTHON AOCTATOYHO XOPOLLO PasenT
8 LLUuenuitckom paitode KbizsinopawHckon ofnactu.
C6opHan LLkenu B ceoé BpemMa cTaHoeWnace obnapa-
Tenem Kybka obnacti W HEOOHOKPATHLIM NPUIEPOM
vyemnuoHaTa ofinacT. Tenepk, C BBOAOM TaKoro cTa-
AWMOHA, Y Wrenuitckux GyTBonncToB noseMnack Bo3-
MOXHOCTB Y4YaCTBOBATE B NepeeHcTee KasaxctaHa M
panoBaTe GONensIWMKOE CBOMMK nobeaami.

Hypnbibek Hanubaes, akuM LLnenwickoro paioHa,

BO BPEMA TOPKECTBEHHOIO OTKPLITUA 3TUX 0OBLEK-

TOB Bbipasun GnarogapHocTs pykosoacTey AQ «HAK

«KazaToMnpomM= W nuyHo MNpegcegarento Npasnexdus

Bnagumupy LLkoneHuKy, a Takxe pykoeoactey TOO

«KazatomMnpom-[eMeys «3a NOCTOAHHYID 3aboTy M

BHUMaHKE npobneMam pervoHa 1 3a APKWIA Npumep
COLMaNbHOW OTBETCTBEHHOCTH nepes obluecTeoMs.

Ep6on Tynebaes,

Kazaromnpom-femey

e
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A VIVID EXAMPLE OF

SOCIAL RESPONSIBILITY

Two new socially significant objects were
put into operation in this year in Shiely village
with the assistance of Kazatomprom-Demeu
LLP. Those are a rehabilitation center for chil-
dren on 50 places and a stadium with artificial
grass cover.

Construction of the first object was carried out at
the expense of NAC Kazatomprom.

It is worth noting that the center consists of three
blocks. In the first block there are rooms for games,
relaxation and medical rehabilitation. The second
block contains reception, a cloakrocom, a pharmacy
and a laboratory. Medical facilities are housed in the
third block.

Let's present some figures to make it easier to ex-
plain the level of importance of the object for the re-
gion. 50, 2215 people with disabilities are registered
in Shiely district, with 335 of them being children
under 16 year. 111 kids are taught by teachers at
home, 180 other secure assistance of social workers.
According to Zhanyl Zhontaeva, the head of educa-
tion department of Kyzylorda region, this center is
the most modern and equipped one in the entire re-
gion. Doctors note that children of the Syr-Darya and
Zhanakorgan areas may also improve their health in
the new rehabilitation center.

Opening of this medical object has long been only
a dream of parents, which care for children with lim-
ited abilities. And today, moms and dads of these
chiidren are grateful to Kazatomprom-Demeu for the
construction of the facility.

According to Manar Adamova, the director of the
center, the facility takes children from different ar-
eas of Kyzylorda region, that are directed on reha-
bilitation by Shiely pedagogical-medical psychologi-
cal counseling (PMPC). Most of the children, which
receive the rehabilitation in the center, have a di-
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agnosis — infantile cerebral palsy (ICP) and defectol-
ogy deviations. In accordance with established rules,
the center may take children from several days to 6
months. All the while they are on full state support,
which mean five-single food, medical procedures,
teaching, accommodation and much more. It makes
a big help to parents. Note that only children of pre-
school age are accepted in the rehabilitation center.

Thanks to the center 57 new jobs were created.
There were recruited speech therapists, hearingcare
professionals, speech pathologists, social educators,
nurses, teachers, teacher assistants, technical work-
ers. This circumstance greatly influenced the decline
in unemployment in the Shiely district.

The second object, that opened its doors for in-
habitants of Shiely, is a 150-seat stadium with artifi-
cial grass cover. The sports facility was constructed
at the expense of Kazatomprom-Demeu. Such a sta-
dium has never been in the history of Shiely district.

The stadium has a football field, running tracks, a
sector for a shot put.

It should be noted that the football is quite well
developed in Shiely district of Kyzylorda region. Team
of Shiely at the time was the winner of the Region
Cup and repeated medalist of the championship of
Kyzylorda region. Now, with the introduction of such
a stadium, the Shiely footballers gained an opportu-
nity to participate in the championship of Kazakhstan
and to please their fans by new victories,

During the opening ceremony of these facilities,
the Akim of Shiely district Nurlybek Nalibayev ex-
pressed his thanks to the management of NAC Ka-
zatomprom and personally to Viadimir Shkolnik, the
Chairman of the Board, as well as to the management
of Kazatomprom-Demeu LLP «for constant care and
attention to the problems of the region and a vivid
example of social respansibility».

Yerbol Tulebayev,
Kazatomprom-Demeu LLP









MPO®ECCUOHAJIbHbIN NYTb
NMPOTSHKEHHOCTbIO B 50 JIET

E wrone 2011 roga ncnonHaerca 50 ner npox3BogCTBEHHOW AeaTenbHocTH THxonosa Ba-
mesTHHa Anekceesnya., BaneHTHH AnexceesHy SBENAETCH OHHM H3 CaMbIX ADKHX NpefcrTasu-
TEnel NMoOKONeHHA HHXXeHepoB, H3yyYyasilie npobnemMsi NPOM3IBOACTEa HE B THWH KA6HHeETOB,

2 HenmocpegqcreeqHHo Ha NnpoH3BoLqCcTEE.

TuxoHoB BaneHTHH AnexceesMy poaMnca B ropo-
pe MapumHck Kemeposckoid 06nacTu CBOK TPYAOBYIO
ASTENLHOCTE Havan B 1961 rofy B KadvecTee To-
¥apA BTOPOro paspafda B CTPOUTENLHO-MOHTaNXHOM
ynpasnesun MapruHCKOro ropucnonKoma.

B aerycte 1961 r. BaneHtuH Anekceesuy Boin 3a-
uncned B TOMCKMIA MONMTEXHUYECKUA WHCTUTYT W B
1967 rogy yCnelwHo ero okoH4un, MNocne oKoHYaHWsA
MHCTUTYTa MOMOAOH CreuManucT Gbin Hanpaened B
BOCTOYHO-KA3aXCTaHCKY0 06nacTs B OO W3 Beay-
WHX NPEANPUATUIA B YPAHOBOH OTpacny «YnbBuHCKuiA
METANTYPrMYeckuid 3asof». Ceolo npodeccvoHant-
HYHO OEATENLHOCTE Ha «YM3» BaneHTiH Anexceesudy
Ha4an C A0MKHOCTH HavansHKWKa cMeHil uexa N210. C
1972 r. nepeeeaeH B LIeNnHHbIA rOpHO-XMMUYECKWA
koMBuHaT r.CTenHoropck W npoaonxan paboty B Ka-
YeCTBE CTaplIero WHxeHepa TexHonora LieHTpans-
HOWM HayyHo-McCneaosaTenbckoi nabopatopuu. Ha
AAHHOM Y4aCTKe NPOM3BOACTBEHHOrO NYTH BaneHTuH
Anekceesuy NpOLWENn OT CTapLUero WHXeHepa Ao Ha-
YanbHKKa TEXHONOMMYECKOW NabopaTopuu.

B 1983 roay no pacnopaxeHuio BockMOro ynpas-
neHna MWHUCTEPCTBA CPeAHEro MalUMHOCTPOEHWA
KaK OfHOTO M3 NEPCNEKTUBHLIX W UENeYCTPEMNIEHHBIX
MONOABIX CNeuranucToB Bein HanpaeneH Ha paboTy
B lfepmaHckyio Jemokpatudeckylo Pecnybnuky (TAP)
Ha npeanpuaTue «ZGAU VISMUT», MNpopaboras 6 net
Ha ypaHosoM npeanpuaTUM [P Ha AOMKHOCTK CTap-
Wero uHxeHepa TexHonora, TuxoHoe B.A. noesicun
CBOIM NpoECcCHOHaNEHEIN YPOBEHE, O3HAKOMUACA M
nepeHsn onbiT pabotel Ha 3apybexHoM npeanpua-
THW. BepHyBILMCL Ha poaHOW koMBuHaT, oH npogon-
W CBOI NpoheccuoHanbHeii NyTs & LieHTpanbHoi
Hay4Ho-uccnenosarenscxkoi  nabopatopud.  Bonb-
WYKo YacTb TPYAOBOTO NyTH BaneHTuHa Anexceesnya
npoLuen B LIENWHHOM ropHO-XUMU4ECKoM KOMBMHaTe,
KOTOpblit Bbin OTMEYEH roCyAapCTBEHHLIMWA Harpaaa-
MW — MO4YETHbIMKM rpamoTamu, BnaroaapcTBeHHbLIMU
nuceMami. MHorve uaen TuxoHoea B.A. no ynydwe-
HWKD W ONTHMM3aUMKM TEXHONOrMHECKOro npouecca
BOMMOLLEHB! B XU3Hb KaK aBTOPCKME W306pETEHMS,
BbUTM NOOLPEHB! AEHEMKHBIMIA MPEMWAMM.

B 3A0 «KaszcabroH» BaneHTuH Anexkceesnd cae-
nan 3HaYMTEenkHLIA NPopsIE B NpodeccuoHantHoM
cihepe OT € MHXKeHepa — TEXHONOra 10 HauankHuKka
NTO u HakoHey, A0 rMasHOro WHXEHepa XWMWKO-
METannypruYeckoro 3aBoda.

MeHsnack #uaHb, MEHANUCE MecTa paboTsl k cne-

AyllMM 3TanoM crana pabota B 0AHOM W3 NepebIx
COBMECTHBIX NPEANPUATHA B aTOMHOIK oTpacim Kasax-
craHa TOO KasaxcTaHcko-(hpaHuy3cKoe npeanpuatie
CN «KaTko» B KAUECTBE PYKOBOAWTENS rOPHOPYAHOW
nnoliaake. Becomulit BrNag B8 BoIGOD TEXHONOMMK W
paspaboTky paboyero NpPOEKTa OCBOEHWR 3anacos
Ha AaHHOM MPeanpUATHE BHEC MMeHHO TuxoHoe B.A.
WMes Gonbiluoi npodeccoHantHbid onbIT BaneHTuH
AnexkceeBud, Kak WHXEHEep TEXHONOr COonpoBoXAaan
BHEZIPEHWM 11 OCBOEHME NEPELOBbIX TEXHONOMMA.

B 2005 rogy BaneHTuHa Anekceesuya npurnacunu
BO BHOBbL CO3AAHHOE ypaHoAobLIBaloLEee Npeanpu-
aTue TOO «KapaTtay» KoTopoMy BeiNo Nopy4YeHo oT-
paboTka MecTopoxaeHus «byaeHoeckoe-2». B nna-
He 0TpaboTKe 4aHHOro MECTOPOXAEGHUA Bbin NPUHAT
amMBULMO3HBLIN MNaH, BNEPBLIE B UCTOPWKM XONAgWHra,
6e3 npoBefeHns OMbITHO-MPOMBILINEHHOTO MCMbI-
TauWa, HavyaTo NPOEKTUPOBaHWE W CTPOMTENBCTED
npoMeiwnedHore obvexkta no fobeiye u nepepa-
GoTre ypaHa. OgHWM M3 HOBLUECTB, NPUMEHEHHBIX
Ha AaHHOM NPEANPUATHY, ABNAETCA YCNEeWHOe BHe-
ApeHWe aBTOMaTM3MPOBAHHOrO YNPaBneHs TeXHO-
NOrM4EcKMMW NpoLeccaMu Ha nepegenax Ao6buM
W nepepaloTkK YTO NO3BONWMO CIKOHOMMTE AOCTa-
TOMHOE KONMWYeCcTBa ASHEXHbLIX CPEACTs.

Konnernw 3HaT €ro, Kak 4YenoBeKa NpUHUWNK-
anbHOTo W MOPAACHHOrD, HO B TO Xe BpeMs aobpo-
WenaTensHoro U CKPoOMHOro.

YeTroe noHuMaHwe paboTsl U CrnocoBHOCTL NpuMe-
HATE CBOW 3HaHKA W BbICOKYIO KBanudbMuKaLUIo NPU Bel-
MONHEHWW NPOMABOACTBEHHLIX 3afa4 no3eonaioT Ba-
NeHTUHY Anexceesudy ycrnewHo pabotate B KadecTse
rnaesHoro MeHemxepa TexHonora TOO «Kapatay».

Mone3ysace GONbLWMM ABTOPUTETOM B CTPYKTY-
pe Xonawura AD «HAK «Kasatomnpom», BaneHTuH
Anexceesuy BOCMMTAN MHOMMX BbICOKOKMNACCHBIX
CNEeLManncToB.

Pykosogcteo TOO «Kaparay» ueHMT npodec-
CMOHANW3M 1 NWYHOCTHBIE KayecTBa TuxoHosa B.A.
HEOAHOKPaTHO OTMEYano ero OTHOWEHWE K TPyAy
NPOM3BOACTBEHHOM AEATENBHOCTH,

BaneHTuH ANeKceesny M celyac NPoaocXaeT aK-
TWBHYIO TPYAOBYIO AEATENbHOCTh, ABNAACH HACcTad-
HUKOM MONOABIX KAApPOoB.

Konnektus TOO «Kapatay» BeipawaeT rnyboxow
MPM3HATENLHOCTL W NO3APABNAET CO 3HAMEHATE/LHOM
patoi. Kenaem BaneHTuHy Anekceesudy Gopporo
3/0P0OBLA, TBOPHECKOro AONroneTus 1 Bnaronomyqms.

C ysaweHnuneM, 6narogapHelii yyenux Mapuam Ymberkynosa

Kaparay
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50 YEARS LONG

PROFESSIONAL PATH

In June 2011, it will be 50 years from the start of career of Tikhonov Valentin Alexeyevich
— one of the most prominent representatives of engineering profession who were studying
industry’s problems not in the silence of offices but immediately at production facilities.

Tikhonov Val-
entin Alexeyevich
was born in Mar-
iinsk, Kemerovo
region. He be-
gan his career in
1961 as a lathe
operator of 2nd
skill category in
construction and
erection division
of Mariinsk go-
rispolkom  (mu-
nicipal executive
committee). The
same vyear, he
entered Tomsk
Polytechnic Insti-
tute, and successfully completed his studies in 1967.

Upon graduation from the institute, a young spe-
cialist was sent to East-Kazakhstan region into one
of the leading enterprises in uranium industry — Ulba
metallurgical plant. Valentin Alexeyevich started his
professional career at UMP in a position of a shift
foreman of shop #10. Since 1972, he was transferred
to Celinniy Mining-Chemical Complex in Stepnogorsk
and continued to work as a senior process engineer
in Central R&D Laboratory. During this interval of his
career Valentin Alexeyevich has grown from a senior
engineer to the director of technological laboratory.

In 1983, by order of the Eighth Administration
of the Ministry of Medium Mechanical Industry he,
as one of promising and motivated young special-
ists, was directed to work at ZGAU VISMUT Com-
pany, German Democratic Republic (GDR). Having
spent & years at GDR's uranium enterprise as a sen-
ior process engineer, V. A. Tikhonov improved his
professional skills, learnt and adopted an experience
from a foreign company. Upon returning to a home
complex, he continued professional career in Central
R&D Laboratory. Valentin Alexeyevich spent the most
of his career path at Celinniy Mining-Chemical Com-
plex which was marked by national rewards such as
Certificates of Honor and Letters of Gratitude. Many
ideas of V., A. Tikhonov on improving and optimizing
technological process were brought to life as authori-
al inventions and were encouraged by testimonials,
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In Kazsabton CISC Valentin Alexeyevich made a
considerable breakthrough in professional area from
a process engineer to the director of production &
technical department (PTD), and finally to a senior
engineer of Chemical-Metallurgical Plant.

Life was changing, jobs were changing, and the
next stage has become position of a head of the min-
ing site in one of the first joint ventures in country’s
atomic industry — Katco Kazakh-French JV. He made
a significant contribution to selection of technology
and working out design project on development of
reserves at this enterprise. Having an extensive pro-
fessional experience, Valentin Alexeyevich as a proc-
ess engineer had been taking part in application and
introduction of advanced technologies.

In 2005, Valentin Alexeyevich was invited to join
a newly created uranium producing enterprise — Ka-
ratau LLP engaged in Budenovskoye-2 field develop-
ment. This field’s development plan was based on
an ambitious plan: for the first time in the history
of NAC Kazatomprom JSC holding without any pilot
tests design and construction of industrial uranium
producing and processing facility was started. One of
innovations applied at this enterprise was successful
introduction of automated control of technological
processes at production and processing stages that
allowed to save sufficient funds.

Valentin Alexeyevich is known to his colleagues as
a man of principle and a decent person being at the
same time friendly and modest.

A clear understanding of the job and ability to ap-
ply his knowledge and high qualifications to achiev-
ing production tasks allow Valentin Alexeyevich to
successfully work as a senior engineering manager
at Karatau LLP. The company’s management appre-
ciates the professionalism and personal qualities of
V. A. Tikhonov, and more than once noted his at-
titude to work and production activity.

Being of a great account in the structure of NAC
Kazatomprom JSC helding, Valentin Alexeyevich edu-
cated many highly skilled specialists. Today he con-
tinues an active career being a mentor for young
professionals.

The staff of Karatau LLP expresses its deep ap-
preciation and congratulates Valentin Alexeyevich
with a memorable date. We wish Valentin Alexeyevich
strong health, professional longevity and prosperity.

Grateful student Mariyam Umbetkulova
Karatau









WHHOBALIMOHHbIN ONbIT

TOO «'’EOTEXHOCEPBMUC»

B MPOU3BOACTBE NTEO®U3UYECKUX
UCCNEAOBAHMWU CKBAXXUH (IF'NC)

Koweso# O.I,, Mongakynos H.3.,
reorexHocepsuc, r. AnMarsl, Kazaxcrau

BeBegeHue

Paxiee B npesedtauuy TOO «leoTexHocepsBucs
(AOK, N2 2(15) 2009 - N21(16) 2010) bbina oTMeqeHa
cneuMdmKa Halero NpeanpuaTUs, 3aKNoYaloLLancs
8 HeobX0AMMOCTY pelleHUA napannenbHbix ¥ B3au-
MOYBA3AHHbLIX 33aYy, CBA33HHLIX C BbINONHEHWEM
npon3soacTeeHHbx obbemos MUC w obecnevexunem
3THMX WCCNEAOBAHWIA COBPEMEHHBLIM METOAWHECKM
M METOOONOINMYECKMM COMpoBOXAeHWeM, EcTe-
cTeeHHo, 4To oBwupHas npobneMaTuka xapakTtep-
Has Jawe [ANA TaKo#, OTHOCUTENBHO OrpaHUYeHHOW
obnacty wccnegoeanud, kak MUC Ha rMaporeHHbx
MECTODOXAEHWAX YpaHa, ABNAETCA «HENOALEMHOW»
3ana4el ANs NpeanpuaTHA, rie NPOU3BOACTBEHHbI
nepcoHan cocrasnset 90% obuwero yvcna paboTHK-
k08. Mo3TOMY OCHOBHLIM HanpaeneHueM B obnacTu
METOAMYECKOrO COMNPOBOXAEHUS, 3-priori NpPUHA-
TO BHEAPEHME HOBLIX pa3paboToK, UMEIoWMXCA Ha
npuGopHO-MeTOAMYECKOM phiHKe TUC,

Crneuwduka 3Toro pbiHka B cTpadax CHIC Ha Mo-
meHT obpaszosaHua TOO «leotexHocepsuc» (2005
roa) MCTOPMYECKWM CROMMNACch Cneayiowum obpa-
30M. KazaxcTaHckue npeanpuaTia reohuandeckoro
npodung, 3aHWMaBLIKMECA HayYHO-METOAWYECKMMM
paspaboTtkamn (Ka3BWPT) v reodmsnyeckum npu-
6opocTpoervem  (KaalEO®W3MPUBOP), npekpa-
TWNW CBOKO AEATENbHOCTE BO BPEMA NMepecTPOMKM.
AHanoryHas cuTyaums Geina 1 B Yabexucrase.
PoccMCKME M YKPEWHCKWE MPeanpuATURa, CBA3aH-
Hble C NpoGnemMaTkoW pyaHoH reoduaukK, cywe-
CTBOBanNW Ha YPOBHE BblKWBEHWA W nNpeanaranu
Ha pbiHKe ycTapesiue obpasibl CKBaMWHHBIX NpH-
Bopoe u metoauk. OCHOBHOE pa3BuTHE B 3TOT ne-
puoa nony4una HedTaHaa reodusnka, rae Gbinu
WCMONb30BaHbl COBPEMEHHBIE TEXHONOIMM W HOBbIE
HB}'WHD-HCCHEHGBEITEHbEHHE HEpEﬁDTI{I-'I no MeTonqo-
NOrM4YecKoMy ¥ MeToanyeckoMy obecnedenuio MUC.

Cnegyer NOAYEPKHYTh, YTO LWMPOKOMACLITAOHbI-
MU reoMIUYecKUMA UCCNENoBaHWMAMK CKBAXUH Ha
MECTOPOXASHMAX YPaHa ruaporeHHoro Tuna nocrne-
pecTpoeyHsli nepuon Ha npoctpaHcTee CHI Havan
33HUMATLCA, NPAKTUYECKM, TONLKD «KasaToMnpom:=,
A 310 03Ha4ano, 4To obvemMbl TpebyeMbix cneuma-

NU3NPOBaHHLIX Ha ypaH reodmaundeckux npubopos
BbINK OTHOCUTENEHO HEBENUKK, YTo ofiycnasnusano
thopMupoBaHWe 4pe3MepHO BLICOKMX LIEH Ha pas-
paboTKy W MENKOCEPUIAHOE NPOMIBOACTED Y TaKMX
BEAYILMX POCCHMICKMX npuGopocTpouTenei, opueH-
TUpPOBaHHLIX Ha HedhTAHYO reodMauky Kak, Hanpu-
mep, «BHUMHedgTenpomreodmanka», Ho pawe npu
YCNOBWW AOCTATOMHONO (PMHAHCUPOBAHUA, KOPOTKMIA
«PEBONIOLUMOHHBIW NEPEXOA Ha HOBbIE TEXHONOMMK
Bbln HEBO3MOMEH NO ABYM NPHYHMHAM:

1. HeobX0AMMOCTE BbINOMHEHWA TEKYLWMX, no-
CTOAHHO  YBENMWYMBAKOWMWXCA MPOU3BOACTBEHHBIX
06LeMOB, B CODOTBETCTEWMM C NporpamMMon paseMTHa
HAK «KasaTtoMnpom», a, CnefosatensHo, perynap-
HOrO WM HEenpepbLIBHOr0 NPUMEHEeHUA HWMEILLEerocs
napka recduivyeckoro obopyaosaHus;

2. HeoBXoAMMOCTLE [JOCTATOMHO ANWTENbHBIX
NEPUOACE BPEMEHKN AR OCBOGHUA U BHEAPEHWA HO-
BOM TEXHWKM C COOTBETCTBYIOWENW nepeksanuduka-
Lrel paboTHMKOB,

C y4eToM M3noweHHwx obctosTenscts, B TOO
«leoTexHocepenc» Owina paspaboTaHa nporpaM-
Ma 06HOBNEHWA NPOW3BOACTEBEHHbLIX PECYDCOB M KX
yBENMUYEHUA, KaK (yHKUMM OT nnaHupyemeix obbe-
MOB npou3eopcTea. lporpamMa Gasuposanack Ha
06LEKTUBHBIX TPeBoBaHMAX NO ONTMMKU3ALMKU KOM-
nnexca MeToaos I UC ¢ Uensio Mx MHTEHCHDUKaLMK
NyTeM NPUMEHEHMA HOBbIX BbICOKOWH(OPMATHBHBIX
METOAOB WM MOAWDUKAUMIA CYLECTBYIOWMX, 8 TaKk-
We WCMONb30BaHWA NPOrpeccMBHLIX TEXHOMOrMM
wHTepnpeTauun. OAHOBPEMEHHO npefycMaTpuean-
CA NepexodHoi 3Tan napannensHol 3KCNyaTauuu
cTapbix aHanoroseix cucteM MNC » coBpeMeHHBIX
UMDPOBLIX UIMEPUTENBHBIX KOMMNNEKCOB.

MpeacTaBnag, 4To ONbIT Hawero lNpeanpuaTHs,
npuoBpeTeHHbIN NP peanu3auri ynoMsHyTol npo-
rpaMMbl, OygeT WHTEpeceH 4YWTaTenaM XypHana,
31Ol nybBnuKauMeil Mbl Ha4MHaeM UMKN cTaTeil no
npeanaraeMon Teme.

OCHOBHbBIE HanpaBneHWs UCCefoBaHui K
ONbITHO-METoANYECKHX paboT
WecTevid rpadmk BbinonHedna WG, npowseoa-
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INNOVATIVE EXPERIENCE OF
GEOTECHNOSERVICE LLP IN
GEOPHYSICAL WELL LOGGING (GWL)

Koshevoy 0.G., Moldakulov N.Z.
Geotechnoservice, Almaty, Kazakhstan

Introduction

In an earlier presentation of Geotechnoserv-
ice LLP (NSK, #2(15) 2009 - #1(16) 2010), it was
noted the specificity of our enterprise in necessity
to solve parallel and interrelated prablems associ-
ated with achieving log production volumes and in
providing these surveys with up-to-date methodi-
cal and methodological support. It is obvious that
a wide range of problems typical to even such a
relatively limited area of research as application
of well logging on hydrogenous uranium depos-
its is an “unaffordable” challenge for the enter-
prise where production personnel is 90% of total
number of employees. Therefore, introduction of
new developments available at log instrumentation
market was a-priori adopted as a key vector in the
field of methodical support.

At the moment of Geotechnoservice LLP's foun-
dation (2005), the specificity of this market in the
CIS countries historically had been emerging as
follows. Kazakhstan geophysical enterprises in-
volved in scientific-methodical developments (Ka-
zVIRG) and geophysical instrumentation engineer-
ing (KazGEOPHYSPRIBOR) ceased their operation
during the period of political-economical restruc-
turing (perestroika). Similar situation was in Uz-
bekistan. The Russian and Ukrainian enterprises
tied with ore geophysics problems were operating
to survive and were offering obsolete models of
well equipment and techniques. In this period, the
major development was received by oil geophysics
which used up-to-date technologies and new R&D
groundworks on methodical and methodological
supply of GWL.

It is worth noting that during the after-perestroika
period, in fact, the only company which started to
perform a large-scale geophysical well logging on
uranium deposits of hydrogenous type on the CIS
territory was Kazatomprom. This meant that the

awa W 1(20) 2011

guantities of required uranium-specialized geophysi-
cal instruments were relatively small that stipulated
excessively high prices for development and small-
scale production at such leading Russian manufac-
turers oriented to oil geophysics as, for example,
VNIIneftepromgeophysics. But even subject to suffi-
cient financing, short “revolutionary” transfer to new
technologies could not be possible for two reasons:
1. MNecessity to meet current and continuously
increasing production volumes in accordance with
NAC Kazatomprom Development Programme, and,
as consequence, a regular and uninterrupted opera-
tion of existing geophysical equipment inventory.

2. Need in sufficiently long periods of time for
introducing and adapting new equipment with cor-
responding re-training of employees,

Taking into account these circumstances, Geo-
technoservice LLP developed the programme for re-
newing manufacturing resources and their increase
as a function of expected production volumes. The
Programme was based on objective requirements
for optimizing the package of logging tools to inten-
sify them by applying new highly informative meth-
ods and modifying those which already exist as well
as by using advanced interpretation technology. At
the same time provision was made for the transition
stage with a simultaneous use of old analog log-
ging systems and up-to-date digital measurement
systems.

Assuming that the experience of our enterprise,
acquired during programme implementation, could
be interesting for the journal readers, by this pub-
lication we are beginning a series of articles on the
proposed topic.

Key areas of research and experimental-meth-
odological works
The tight schedule for implementing well logging,



CTBEHHBIE O6beMEl KOTOPLIX EXEerogHo Bo3pacTtanu
B 2 - 3 pa3a, OfHO3HaYHO ONpeaenyn NpuopuTeT-
HYIO 3agaqyy — yBenuYeHHe 3KCNyaTaynoHHOo-
ro pecypca kaporamsoro napka (npubopos
obopynoBaHHa) W MHTEHCHHKaAUMK Npouec-
ca MHTepnpeTauumM nepeu4HbIX aaHueix MNC.
PeweHuWe 3TOW 330344 BLINCMAHANOCE NApannensHo
no 4-M HanpasneHuaMm:

1. BeinonHeHWe peMoHTa 3KcnnyaTupyemoro obo-
PyAOBaHWA C OOHOBPEMEHHOW MoAWtMKauWen ero,
NyTeM MNPUMEHEHWA COBPEMEHHbIX MaTepuancs W
3NEKTPOHHBIX YCTPOWCTE;

2. lNpwobpereHwe COBpPEMEHHOW perucTpupyio-
LWeH annapaTtypel W CKBAaXWHHEIX NpUBopoB Y Beay-
wero npeanpuatia Poccun (HN® «leodwuavkas r.
Yda) 1 aganTauma eé€ 4nAa Haluvx 3adad — co3naHue
(hDU3MHECKHX M NPOrPaMMHbLIX ApaWBepoB C nocne-
AYIOWWM BHEAPEHWEM B MPOW3BOACTBO;

3. PazpaboTka NporpaMMHbIX NPOAYKTOB ANA MH-
TEHCUBHOIO MPUMEHEHWA KOMMbIOTEPHbBIX TeXHONO-
rvid B o6nacTi uHTepnpeTaunk AaHHeix MUC;

4, EHﬁ{lp ApeanpuATHA NO M2rOTOBNEHWIO COBpe-
MeHHOW annapatype TUC B KazaxcTade v opratmsa-
LUMA COBMECTHbIX pa3paboTok.

McrionHeHue nepeuix Tpex HanpaeneHuid obecne-
YMBanNoCs, MMaeHbM 06pazoM, CUNaMW Hawe#l nabo-
patopui MMC, € y4eToM pPauUMOHaNU3aTOPCKUX Npea-
NOMEHWA NPOMEBOACTBEHHBIX NoapasgencHWi, [pW
OCYIECTBNEHMA OTAENBHLIX paspaboTok no nepeoMy
Hanpasnexuio B pamkax HWOKP npyenekancs Ha no-
rOBOPHON OCHOBE ApYTWME NPEeAnpUATHS, B OCHOBHOM
[NA BEINONHEHUA KOHCTPYKTOPCKUX paboT npu npoex-
TUPOBAHUM W M3rOTOBNEHWN Pas/IMYHBIX MEXAHUYECKUMX
CHCTEM W HECYLLMX NNaThopM CKBAMMHHLIX Nprbopos.

Cnepyer ocobo nog4epkHyTh, 4TO YNOMAHYTas
PALMOHANW3ATOPCKaA AeATENBHOCTE PaboTHUKOB
agnanace 6a30BOM OCHOBON WHHOBAUMOHHBIX NPo-
extoe MNpeanpusaTua. 3a nepuog aestensHoct TOO
«[eoTexHoCepBuC» nogaHo caesiwe 1000 pasnuyHbix
NPEANKEHIMH, 8 B pamiax 0bcywaaemon npobnema-
THKK — BGonee 100 npegnoxenuin. Kak yxe otMmeda-
NoCh, UX BHEAPEHWE B NPOU3BOACTBO BbINONHANOCH
Kak coBCTBEHHBIMKM CHNaMK, Tak U B pamkax HAOKP.
Ha otgenbHbie npegnoXeHwe nonyuyeHsl NaTeHThb
MHTENNEKTYaNLHOW COBCTBEHHOCTH.

Wmeowmidca gedwumnt obopynosanusa He no3so-
MIAN BLIBOOWTE M3 IKCONYATAUWMK Aawe Camble MSHO-
LEHHbBIE W MOPanbHO YCTapeswMe npubopel. Moatomy
3aa4a NPOANEHUa IKCTITYATALMOHHOM pecypea npu-
MeHAEMbIX YCTapeBLUMX CKBaXMWHHbIX npubopos (C1)
pewanacs NpPakTM4ECKW ANA BCEro NapKa CKBaMMH-
HbiX NprBopos, TakuM o6paszoM, Bbina OCYILECTBNEHS
MOAEPHU3AUMA OCHOBHbIX, Hawbonee cnoxHeix, CI:

*  KOMNNEeKCHbIW CKBawuHHbIW npubBop «KCI-
60» (M3roTOBNEHWE HOBOrO CTankHOrO KOpnyca

MOBLILIEHHOW HageXHOCTH C M3onaAuver u3 dro-
PONNACTA, YNYYLLIEHWE TEXHONOTMK COOPKKU U3MEpK-
TENbHLIX KaHanoe);

» kasepHomep KM-2 (ynyqwexwe axkcnnyarta-
LIMOHHBIX XapakTEPWMCTHK NyTeM npumeHenna bonee
HAJEKHOW KMHEMaTUYECKOW CXEMbI);

« npubop AN TOKOBOrO KapoTawa (npoane-
HWe CpoKa Cnyxbbl M3MEpUTenkbHLIX 3NeKTPoAos B
arpeccuMBHOM cpeae).

Peanu3auwns BTOPOro MHHOBaLMOHHOMO Hanpaene-
HWS OCYLIECTBNANACE NYTEM eXerogHoro npuobpe-
TEeHUA HeBONBLIKX NAPTHA COBPEMEHHBIX UMDPOBLIX
perucTpatopoB («fekTop», «Bynkaw») npou3BofcTea
HMND «leoduanka», KayecTeo W HaAEMHOCTE 3THX
u3geniid Geiny nposepeHl Bonee yem 10-neTHUM
ONbLITOM 3KCNNYaTauMK Ha HedTenpomeicnax. Lexa
WX NPUMEpHo B 3-4 pasa HUME aHanoruyHblX peru-
CTPaToOpOE OT BEAYLLMX MUPOBLIX NPOMIBOAUTENEH.
KauecTeo annapatypskl NOATEEPAUNOCE W HA HalleM
npoussogcTee. KoMnnekcsl HAagexHsl B 3KCNNyaTa-
UK M 06ECNEeYMBaIOT, NPW COOTBETCTBYIOWMX Aopa-
BoTKax, peanu3aumMio NPaKTUYECKA BCEX M3BECTHLIX
meTogos TWC. BHegpeHwe WX B NpOWM3BOACTBO CO-
MPOBOXAAN0CE UMKNOM paboT, TakuX Kak:

e agantauyua nporpaMmMmHoro  obecnedeHua
perucTpatopoe Ana 3agad WG, npegycMoTped-
HbIX NpK NOA3IEMHOM CKBaKWHHOM BbilLENa4yvBaHuK
(NCB) ypaHa Ha riuAporeHHsIX MECTOPOXASHUAX;

= paspaboTKa M M3rQTOBNEHME (MUINHECKMX
pavdBepoB ANA MOAKMIOYEHMA WMEIOWWMXCA CKBa-
WUHHBIX NPWBOPOB, OCHaLEHHbIX aHaNoroBoW Cxe-
MOTexXHWKOW, paspaboranHoil ewe B 80-x ropax
NPOWNOro CToNeTUs;

¢  BbINOMHEHWE ONbITHO-METOAWYECKUX paboT
Ha CTaavM BHEAPEHWUA B NPOW3BOACTBO;

*  [OBbiIEHWEM KBanwpuKauMM OnepaTopos
MC ans OCBOEHWA WCNONb30BaHWs HosBoW, Bonee
CNOMXHOW PerucTpupyoLLel annaparTypel.

B pamkax apanTauuu Hogoro obopyaoBaHus Buino
BHeapeHo 6onee 15 npeanoXeHui, Kak HanpuMmep:

1. «AganTep KapoTaXHbil» - pa3paboTka U Co3-
[aHWe YCTPOWCTB COrMacoBaHMA W CBA3W NpW CO-
BMecTHOW paboTe CkBawuHHbIX npubopos W peru-
cTparTopa Tuna «Bynkau;

2. «KoHeepTop AaHHbix MNMC 1 wabnox nacnopra
CKBaXMHL» - TEXHONOMMA CTAHA3PTU3aLMK NEPBUY-
HbiX AaHHelx TUC ansa ux AanbHedllel KoMNLTep-
HOW MHTEPNPETaLMHK;

3. CneumanbHble oby4awliMe KOMNBIOTEDHLIE
NporpaMMel ANA ONEPATOPOB KapOTaMHbIX CTaHLIWIA:
«PyKOBOACTBO nons3osartend naketa «Ocuc reodm-
3WKa» W NPOrpaMMebl NPOBEPKK 3HaHWIA nonb3osare-
nei» W «PykoBOACTBO NONbL30OBATENs NpPOrpamMMbl
perucTpaumn aaHHeix MTMC «Peructpauwa» v npo-
rpamMMel NPOBEPKKM 3HAHWA NOoNbL30BaTENeH.

Tpetee peanusyeMoe WHHOBAUWOHHOE Hanpaene-
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which production volumes have been annually in-
creasing by 2-3 times, has unambiguously defined
the priority task — extending a service life of log-
ging inventory (equipment and instruments)
and intensifying the primary log data inter-
pretation process. The solution to this problem
was performed in parallel in four areas:

1. Repair of equipment in operation with its si-
multaneous modification by using modern materials
and electronic devices.

2. Purchase of up-to-date logging equipment
and well instruments from leading Russian enter-
prise (Geophysics RPC, Ufa) and its adaptation to our
goals — producing hardware and software drivers
with their subsequent manufacturing application.

3. Development of software products for inten-
sive use of computer technologies in log data inter-
pretation.

4. Selection of enterprise, which manufactures
up-to-date logging equipment in Kazakhstan, and or-
ganization of joint developments.

The first three areas were carried out mainly by
the efforts of our well logging laboratory giving due
consideration to innovative proposals from produc-
tion departments. When implementing certain de-
velopments in the first focus area, other enterprises
had been engaged on the contractual basis within
the framework of R&D mainly to design and manu-
facture various mechanical systems and load carry-
ing platforms for well instruments.

1t should be emphasized that the abovementioned
rationalization activity of employees was the basis
for innovative projects of the Enterprise. During the
operation of Geotechnoservice LLP, over 1000 vari-
ous proposals were submitted, including those re-
lated to the problem in question — over 100. As it was
already mentioned, their manufacturing application
was carried out by own efforts and as a part of R&D.
Intellectual property patents were obtained for some
proposals.

The existing equipment shortage did not allow to
decommission even the most worn out and obsolete
instruments. Therefore, the problem of extending
service life for used obsolete logging devices (LD)
was determined almost for the whole inventory of
logging devices. In such a way, key most complex
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LDs were upgraded:

»  KSP-60 integrated logging tool (manufacture
of new steel case with Teflon isolation and of a higher
reliability, improvement of instrument hole assembly
technology)

« Caliper KM-2 (improving performance pa-
rameters by application of more robust kinematic
scheme)

» [Instrument for current logging (extending the
operating life of measurement electrodes in an ag-
gressive environment)

The second innovative area was carried through
an annual purchase of small quantities of up-to-
date digital recorders (Gector, Vulkan) produced by
Geophysics RPC. The quality and reliability of these
items were tested by their more than a 10 year ap-
plication in oil fields. Their price is about 3-4 times
lower than of similar recorders from leading global
manufacturers. The equipment quality was verified
in our production. Systems are reliable in operation
and subject to appropriate modifications ensure im-
plementation of almost all known well logging meth-
ods. Their manufacturing application was accompa-
nied by a series of works, such as:

* Adapting recorder software to well logging
tasks specialized on uranium underground in-situ
leaching (UIL) on hydrogenous deposits;

» Developing and manufacturing hardware driv-
ers for connecting existing logging devices equipped
with analog circuit technique developed in the 80s of
the last century;

* Leading experimental methodological works
at manufacturing application stage

« Improving skills of well log operators to run
new, more complex logging equipment.

15 proposals were introduced to production dur-
ing adaptation of new equipment, as for example:

1. "Logging adapter” — development and manu-
facture of interface and communication devices for
joint operation of logging instruments and "“Vulkan”
type recorder;

2. "Log data converter and well file template”
- technology for standardization of primary log data
for its further computer interpretation.

3. Special training software for logging sta-
tion operators: User Manual for “Geophysics Office”
Suite and User testing programmes, and User Man-
ual for “"Registration” log data software and User
testing programmes.



Hue - pa3paboTka ¥ BHeAPeHUE KOMNLIOTEPHbIX Npo-
rpaMM C Uensto asToMaTu3aluM Npouecca HTepnpe-
Taumu rechusMyeckux 1aHHbIX, NOBLILLEHUA KaYecTsa
wToroeslx Martepwanoe TUC, cokpawenua Tpyaosa-
TPaT Ha WHTepnpeTaumio. B pesynstate perynapHow
AEATENLHOCTH B 3TOM obnacTn Gbink paspaboTaHsl U
BHEADEHbI OPUIMHANbHBIE NPOrpaMMHbIE NPOAYKTbI
«MiHTepnpeTauma ramma-kapotaxa», «lHrepnpera-
uus 3neKTpoKapoTaxma», «Pa3spaboTka nporpaMMHo-
ro Moayna ana pabotel ¢ 6a30W AaHHBIX «ATOMreos»,
«[NocTpoenne pabounx KCNPECc-paspesos v Koppe-
NALMOHHBIX re0aNeKTPUHECKMX Pa3pe30s No AaHHbIM
MCs, «MeTon aeToMaTHYECKOW pa3buBKK NUTONOMMK
B NacnopTe CKBaMMHLI» U Ap.

OnbIT, NOAYYEHHLIM Ha NEPBOM 3Tane peanu3auvu
NepeyucneHHelX NporpaMM, Nozeonun pazpaboTaTe
«EAUHYI0 CUCTEMbI KaMepansHoi obpaboTiy uHop-
Mauun «Anbga», BLINOMHAOLWEN COBMECTHYIO UHTEp-
NpPeTauuio QaHHblX, NONYyYeHHbLIX pasnUYHbIMK METO-
AamMu MAC». MporpaMMHbIA NPOAYKT 3aperucTpUMpoBaH
Kak 0bbeKT MHTENNEeKTYansHoM cobCcTBEHHOCTH (CBK-
petenscTeo N2 482 o131 okTabpa 2007 roaa).

HeobxoauMoCTs ocyLlecTBneHus 4-ro Hanpasne-
HWA AMKTOBANACH OTCYTCTBMEM OIHO3HAYHOr0 peLle-
HUA Npobnemsl «LeHa — Ka4eCTBO — NPOM3BOACTBEH-
Hble 3aTpaTbi». N8 NONHOW KOMANeKTauuW Lexos
MC u3genuamu HNO «feoduzmka» He xBaTtano du-
HAHCOBLIX Pecypcos, [ononHUTEeNEHLIE HEraTUBHLIE
NOCNeACTBUA WCNONL30BaHMA oBopyaoBaHusA 3TOro
W3roTOBMTENS CBA3aHblI C OTCYTCTBMEM CEPBUCHOMO
conposoxaeHns B Kasaxcrade. MNoatomy Bbin bl-
BpaH NyTb NOCNEAOBATENLHLIX NPUBMIKEHWIA Npw
BbiGOpe ONTUMANLHOW CXeMel oBecneYeHus MaTepu-
ansHLIMK pecypcaMi npouseoacTea WG,

B kauyecTtee BO3MOXHOW ansrepHaTuesl HOD
«[eo(m3nka» ObiNO paccMOTPEHD nNpeanoXeHwe
0cD0 «[eckom» (Kupruams — Kasaxcrad) Ha no-
CTaBKy MOAEPHW3MPOBAHHOIO annapaTypHOro KoM-
nnekca ANA cTaHumii Tuna «Kobpa» B MoaUgUKa-
umm BCK-051. Komnnekcel, kak u bonee paHHue ux
MoauduKaumM, CcneuManv3vpoBadbl Nog 3agaqv
MAC Ha ypaHOBbIX MECTOPOXOEHWAX, NPUMEPHO B
2 pasa fewesne poCcCUMHUCKKUX, NPOCTbl B 3KCNNYa-
TauuM 1 He TpebyloT BbICOKOKBANUQHMLIMPOBAHHBIX
onepaTtopoe. B gexabpe 2006 ropa 6eina npuobpe-
TeHa nepsas naptua BCK-051. Ho, Kk coxaneHuio,
NPaKTU4YECKW BCE NMEpeqUC/EHHbIE NMPEUMYLECTEE
perucTpaTopa, bbinu NepeYvepKHyTH HeYAOBNETBO-
PUTENBHBIM KadecTeoM cBopku BCK-051.

Kpome yCTpaHeHMA KOHCTPYKTMBHBIX M TeXHWqe-
ckux Hepopabotok, noTpeboeanoct NPUHUMAMANL-

HOE M3MEHeHWe NporpaMMHO—-MaTeMaTu4eckoro obe-
CNeyeHus NepcoHanbHbIX KOMNBIOTEPOB ANA paboTel
C A3HHBIM KOMMNexkcoM. ocne COBMECTHBIX YCUNMA
U3rOTOBMTENS W HALLMX COTPYOHUKOB MO NHMKBMAALMK
Hanbonee cepbe3Hiix AederTos, BCK-051 6ein BBEAEH
B akcnnyaTaumio. OgHaKo, HaeXHOCTL PervcTpaTopos
OCTAeTCA HEBbICOKOW, NO3TOMY fanbHeWwme paboTel B
3TOM HaNpasNeHu NPOACIIXEIOTCA A0 CMX NOP.

HecMOTPA Ha aHaNOMMYHLIA HEraTHBHLIM ONbLIT B3a-
MMOASHCTBUA C APYTMMK (DUPMAMK-U3rOTOBUTENAMM
obopyaoeanus MUC, B3aMMOABACTBME C HUMK NpOAon-
Wanocb. K HacToswWweMy BpEMEHN HAUMYYLLMM pesyrb-
TAaTOM TaKOro B3aWMHOMO COTDYAHWYECTBa Cnegyet
Npu3HaTe UMGpoBLIE CKBaXMHHBIE Npubopsl CU3n-58
(MHKNUHOMeTP) M CKY-58 (kaBepHoMep), W3roTOBNEH-
Heie B 2009 rogy TOO «HMNO «YM3 - MHMUHUPUH (I
Yere-KameHoropek). NMpubopel BeiNoNHeHs! Ha base co-
BPEMEHHbIX TEXHONOMMA W NPOM3BOACTBEHHbIE MCNbI-
TaHWs, BLINONHEHHBIE B Te4deHWe 1,5 neT, noaTeepau-
MK WX AOCTATOUHYIO 3KCMTYaTaUMOHHYIO Ha[EXHOCTE.
WHKNMHOMETP npolen ceptudukaumio v B 2009 rogy
BHeceH B peecTp CW KasaxcraHa. KasepHoMep Haxo-
OMTCA B CTaAMW METPONOrMYECKUX U cepTUdUKaLMoH-
HbIX MCMbITaHWA, ToABAEHWE TaKMX MPOMbBILLNEHHbIX
06pasuos CKBaXWHHLIX NPUBOPOB, HE YCTYNaruwmx
No Ka4ecTsy POCCHIMCKMM paspaboTkam, No3eonuno
chopMynMpoBaTe AONTOCPOYHYID NpOrpaMMy No co-
BMECTHOMY cOTpyOHW4ecTsy, B obnactu nocnegoea-
TensHoro nepesoaa ecero napka MC TOO «leotex-
HOCEPBMC» Ha NPoaYKLMIO HMNO «YM3-MHKUHUPUHM,
Peanm3auma nporpamMmbl NO3BONAT:

*« pewuts npobneMmy obecneyeHws BLICOKO-
TEXHONOrWYHBIMKM  Npubopamu 1 obopynoBaHWeM
MMC ¢ y4yacTwem KasaxCcTaHCKoro npeanpuATHaA-
W3roToBUTENR;

*  MOBLICUTH Ka4YECTBO NONy4YaeMeix reoduu-
YeCKMX AaHHBIX;

*  CHW3WTHL 3aTpaTkl Ha MPOCTOM W PEMOHTHI
annapaTypbl 3@ CYeT CEepBMCHOr0 CONPOBOXAEHWA
npeanpuaTUeM-u3roToBUTENEM;

*  YIYYIWKTE YNPABNEHUEe NPOU3BOACTBEHHBIMUA
pecypcamMu 3a cYeT Mx YHUDWKALMK BO BCEX CTPYK-
TYPHLIX nogpazaeneHusx MNpegnpuatus.

3aknwueHne

B CBA3M C NPUHATBIMKA PEAAKUMEN OrpaHu4eHn-
aMu no ofbemy nyGnukauuii, B CTaTee HE npuee-
AeHLl Pe3ynbTaThl MHHOBAUMOHHOW AEATENLHOCTH,
nony4eHHse B 06NacTH METOAMYECKUX pa3paboTok.
3pech Tak¥e He npeicTaBneHsbl WCCneaoBaHus, Bel-
NONHAEMBbIE B HAcTOAWEe BpeMA. 3TUM acnexkTam
Hawux HapaboTtok & obcywpaaemon obnactu ByayT
NOCBAWEHB cnegylowme nybnukaumm W3 npeana-
raeMoro UMKna craTem,

flneproe obuwecteo Kaszaxcrawe ™1



The third area being implemented is the devel-
opment and application of software programmes
aimed at automation of geophysical data interpreta-
tion process, increasing guality of summarized log
materials, and reducing labor costs for interpreta-
tion. As a result of routine work in this field, unigue
software products were developed and introduced:
gamma-ray logging interpretation, electric logging
interpretation, development of software module for
Atomgeo database, Design of operating express pro-
files and correlation geoelectric profiles based on log
data, Method for automatic determination of lithol-
ogy in well file, etc.

The experience acquired from the first stage
of implementing mentioned programmes allowed
to develop “Alfa” single system of cameral infor-
mation processing, which performs the joint inter-
pretation of data obtained by various well logging
methods. The software products are registered
as an intellectual property (certificate #482 dated
31st October 2007).

The necessity to implement the 4th area was
dictated by the absence of unambiguous solution
to "price-quality-cost of production” problem. Fi-
nancial resources were insufficient to completely
equip logaing shops with Geophysics RPC's items.
Additional negative consequences of using this
manufacturer’s equipment are related to the lack of
service support in Kazakhstan, Therefore, method
of successive approximations was chosen to select
the scheme for providing well logging production
with material resources.

As a possible alternative, Geophysics RPC con-
sidered the offer from Deskom Co Ltd (Kyrgyzstan-
Kazakhstan) for supply of upgraded equipment
system for Kobra type stations in BSK-051 mod-
ification. Systems, just as their earlier modifica-
tions, are tailored to well logging problems on
uranium deposits, about two times cheaper than
those from Russia, easy to use, and do not require
highly skilled operators. In December 2006, the
first batch of BSK-051 was purchased. But unfortu-
nately, almost all mentioned advantages of record-
ers were scored out by unsatisfactory quality of
BSK-051 assembling.
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Apart from elimination of design and technical de-
ficiencies, to work with this system it was necessary
to fundamentally change the software for personal
computers, After the joint efforts of manufacturer and
our employees on eliminating the most severe defi-
ciencies, BSK-051 has been commissioned. However,
the reliability of recorders remains low; therefore the
further work in this direction is still ongoing.

Despite of similar negative collaboration experi-
ence with other well logging equipment manufac-
turers, the cooperation with them continued. So
far, digital logging devices SIEI-58 (survey tool)
and SKU-58 (caliper) manufactured in 2009 by UMZ
engineering 5PA LLP (Ust-Kamenogorsk) should be
recognized as the best result of this cooperation.
The equipment is manufactured based on up-to-
date technologies, and production tests performed
over a period of 1,5 year confirmed their sufficient
operational reliability. Survey tool was certified,
and in 2009 was registered in Kazakhstan's MI
Catalogue. Caliper is in the process of metrologi-
cal and certification testing. Appearance of such
industrial models of logging devices with the same
quality as of Russian developments allowed to de-
fine the long-term programme on joint cooperation
in the field of gradual transfer of logging inventory
of Geatechnoservice LLP to UMZ engineering SPA.
The programme implementation will allow:

* To solve the problem of providing with high-
tech well logging equipment and devices with partici-
pation of Kazakhstan manufacturing enterprise

¢ To reduce costs for shutdown and equipment
repair due to service maintenance by manufacturing
enterprise

* To improve the management of manufactur-
ing resources due to its unification in all divisions of
the Enterprise.

Conclusion

Due to the existing limits on publication volumes,
the article does not demonstrate the results of innova-
tive activity obtained in the field of methodical develop-
ments. The research being conducted at the moment is
also not presented. These issues on our developments
in area under discussion will be covered by the follow-
ing publications from suggested series of articles,



MOMYTHLIE NOJIESHbLIE KOMIMOHEHTDI
MECTOPOXXAEHUA XXAJTNAK

SumuH C.M.,
CrenHoe-PY, n. Keizemwerx, HOKO, KazaxcraH

B nepcnektwee TOO «CrenHoe-PY» - nepssim
HauyaTs pa3paboTky MecTopoxaeHus XKannak.

MecTopoM/AEHWE PacnONOMEHD B HOMHOW YacTw
annakckoro pyaHoro pawoHa. PyaHoe none Haxo-
AUTCA B 85 KM K CeBepy OT MECTOPOMAEHWS YBaHac
1 B 50 KM K BOCTOKY-CeBepO-BOCTORY OT BocTouHoro
y4yacTka MectopoxaeHns MbiHKyayK,

PynonposeneHve Xannak BbIABNEHO NapTWen
N¢ 37 (E.C. fomaes, A.0. MonomowHos) B 1964 .
W NepesefeHo B paspaa MECTOPOXAEHWH B pesynb-
TaTe MNOWCKOBO-OLIEHOYHLIX paboT, NpoBefEHHbIX
g 1971-1972 rr. naptven N2 27. MpeasapuTensHas
paseefKa MecTopoXaeHus BeinonHexa 8 1973 r., ge-
TaneHas — 8 1988-1991 rr.

¥YpaHoBOe opyAuHEeHWe Ha MEeCcTOPOXAEHWA KOH-
TPONUPYETCA FPaHULEN BuIKMMHMBAHMA 30HB Nna-
CTOBOrO OKMCNEHWR, KOTOpas npegcTaBnser co-
6o parMeHT eaMHOro pervoHansHoro dpoHTa
oKMCneHun, passuBaowerocs B Ly-Capblicyickom
fenpeccuu. 3Ta Aenpeccus npeacraenset cobou
KPYNHYH ME3030W-KaUHO3IOWCKYID CTPYKTYRY, yHa-
cneposaHo chOpMUPOBABLUYIOCA Ha MEeCTe cpegHe-
NO3AHENANE030MCKOM  BnagwHel. B pesynktate
MHOMOMETHUX CneuuanusupoBaHHbix paboT, npose-
ABHHBIX IKCNeAUUMAMU W NapTUAMK NPeAnpPUATUA
«Bonkosreonorus», oHa odopmunace B Kaqecree
KPYNHERWEeW No pecypcam ypaHoBOPYAHOW NPOBWH-
LK, O6LEAUHAIOLLEN FPYNNY KPYMHBIX W YHUKANBHBIX
MNacToBO-MHOUNETPALMOHHbLIX MECTOPOMAEHWA,

Ha MecTopoXAeHWW BbiSBNEHO BOCEMb PYAHbLIX
sanexei. lUupuHa pyaHeix 3anexei konebnetcs
oT 25 ao 850 M, NPOTAXEHHOCTb, Kak NpaBWno,
3 — 7 kM. MOWHOCTL PYAHLIX 3anexed W3IMeHAeT-
ca 0,5 oo 15 M, CcoaepxaHue ypaHa HaxoauTca B
npegenax 0,01 — 0,393 % u B OTAGNbLHLIX CNYYaAX
npocturaet 0,846 %.

PyaHbie 3anexu MecTopoX/AeHWA BbICOKONPOHU-
uaemeie, ¢ KoahduumeHToM GunsTpaumm ot 3,4 M/
cyT Ao 14,3 M/cyT, NOACTUNAITCR HAAENHBIM HUN-
HAM BOADYNOPOM M MEPEKPLIBAIOTCHA MauvkoW no-
pPoA, NPOHMLUAEMOCTL KOTOPLIX, N0 KpaWHel mepe,
B 2 paza MeHblUe, YeMm Y PyaHeIX neckos. MybuHa
3aneraHusa NoAOLWBL! PyAHbIX TEN B OCHOBHOM Ha-
¥oauTca B npegenax 125 M -140 M ¥ He npeBsiwaeT
200 m. TnyBuHa Nbe30MeTPUYECKoro ypoeHa sog 57
M= 60,5 M, @ BENMYMHA HANopa HafA KPOBNen ropu-

30HTa 55 M — 58 m.

Bogel  pyacBMEWAOWEro  ropu3oHTa  coneé-
Hble, ¢ MUHepanu3aumen 7,3 — 7,5 r/n, no cocrasy
CynbhaTHO-XNOPUAHBIE MarHWEeBO-HaTpueBble. Mx
MUHEpankHBIA COCTae BNW30K K MUHEpansHOMY Co-
crasy soa «MbiHKyayka»: pH — 7,64; OBl — 164; U
— go 1x10° rfn; S04* = 1,28 r/n; NO= - 0,041 r/m;
Fe** u Fe** He onpepensercs; Cl — 1,66 r/n; Si0z —
0.009 r/n; Mg - 0,07 r/n; Ca = 0,25 r/n; Al go 0,01
rin; Na* = 0,70 r/m; P — He onpepenaerca. B npo-
AYKTUBHbIX PACTBOPAaX MX COAEPXaHUe 3Ha4YUTENbHO
noeeiwaerca: pH — 2,02; OBMN - 410-450; U — 0,07
rfn; SO4* — 11,2 rfn; NO* = 0,100 r/n; Fe** = 0,14 rfn;
Fe?* — 0,98 rfn; CI — 2,03 r/n; Si02 — 0.058 rfn; Mg
- 0,14 r/n; Ca — 0,44 r/n; Al — 0,32 r/n; Na* — 4,852
r/n; P =0.011 r/n.

Pyabl OTHOCATCA K CHITMKATHOMY TUNY, NpakTuye-
cku beckapboHaTHbie: cogepxaHue SiD2 MaMeHaeT-
cA oT 84% pno 89%, copepwanwe CaCO3 He Gonee
0,3% npwu cpegHem 0,1%.

Pyabl OTHOCATCA K ManoXeneswcTbiM, cpeaHee
COAepKaHWe BanoBOro XKenesa B pyAHbIX 3anexax
He Bonee 2%. CoaepiaHue nupwTa okono 0,85%.

Copepxanue natuokuc cocopa He BGonee
0,03%.

OCHOBHBIM YPaHOBLIM MMHEPANOM ABNAETCA KO-
uHUT (U(SiOa)1xx{0H )ax).

Bo3MOXHOCTL OTPaBGOTKM MECTOPOXASHUA CNOCO-
Bom MNCE noateepwaeHa nabopaTopHEIMK TEXHONO-
FMYECKUMA MCNLITAHWAMM, NOKa3aBLWKWMK BLICOKYID
M3IBNEKAEMOCTb ypaHa M BO3MOXHOMO NOMYTHOMO
U3BNeYeHUa ApYrux NonesHeX KOMNOHEeHTOB.

B pygosmewaowmx nopoaax «Xannaka» kpome
ypaHa npucyTcTeyloT Th, Re, Se, 5¢c, P32 w Y, Zn,
Co, Ni, Mo, Cu, As. PeHMI KOHUEHTPUPYETCA npak-
THYECKW TONLKO B NOA30HE YPaHOBOro OpyAeHeHUA
(B KOHAWUMOHHBIX pyAax C COAepXKaHwem ypaHa =
0,01 %). CpeaHee conepaHwe Re B pyaHbIX Neckax
0,25 r/7, MaKcuMansHbIe ero KOHUEHTpauuM B egu-
HUYHBIX NpoBax gocturaloT 62,5 r/T. Mo recxumuye-
CKMM CBOWCTBaM OH CXO0X CO CBOMMM ropasfo bonee
PAcNPOCTPaHEHHBIMK COCEAAMU NO MEPUOAMYECKON
cucTeme — monubaeHoM v Bonbppamom. Monnub-
AeHWT (MoS:2) ABnAeTcA CNyTHUKOM ypaHa, notoMy
HE3HAYMTENbHLIE KOHUEHTPauvu Mo NpuMCyTCTBYIOT
B pyaax «Xannaka», PeHW HaxoguTcs WNK B BUAE
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ASSOCIATED USEFUL COMPONENTS
OF ZHALPAK DEPOSIT

Zimin S.M.,
Stepnoye-RU, Kyzemshek, Sonth Kazakhstan

Stepnioye-RU LLP has the prospects to first start
developing Zhalpak deposit.

The deposit is located in the southern part of
Zhalpak ore region. Ore field is situated 85 km north
of Uvanas deposit and 50 km east-northeast of the
Eastern area of Mynkuduk deposit.

Zhalpak ore occurrence was discovered by crew
#37 (Y. Domayev, A. Polomoshnov) in 1964 and was
classified as deposit as a result of prospecting and
evaluation works performed in 1971-1972 by 27th
crew. Preliminary exploration of the deposit was
carried out in 1973, whereas the detailed explora-
tion in 1988-1991.

Deposit’s uranium mineralization is controlled by
a thinning line of in-situ corrosion zone which rep-
resents the fragment of a single regional corresion
front emerging in Shu-Sarysu low area, This low area
represents the large Mesozoic-Cenozoic structure, in-
herently formed in the Middle and Late Paleozoic era
cavity. After many years of specialized works, carried
out by expeditions and crews of Volkovgeology en-
terprise, it was formed as one of the largest uranium
ore provinces in terms of reserves which unites the
group of large and unigue bed infiltration deposits.

There were discovered eight ore deposits at
field. The width of ore deposits ranges from 25 to
850 m, length is usually 3-7 km. The depth of ore
deposits varies from 0.5 to 15 m; uranium content
is in the range of 0.01-0.393% and in some cases
reaches 0.846%.

Field's ore deposits which are highly permeable,
with filtration coefficient from 3.4 m/day to 14.3 m/
day, are underlain by a reliable bottom aquitard and
overlaid with block of rocks, permeability of which,
at least, two times lower than that of ore sands. The
footwall occurrence depth is mainly in the range of
125-140 m and does not exceed 200 m. The depth of
water piezometric level is 57-60.5 m, whereas pres-
sure head over top horizon is 55-58m.
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Water of ore-bearing horizon is saline, with salin-
ity of 7.3-7.5 g/l; compaosition is sulfate-chloride and
magnesium-sodium. Its mineral compaosition is simi-
lar to mineral composition of Mynkuduk water; pH-
7.64, ORP — 164; U —up to 1x10* g/l; SO+ - 1,28 q/1;
NO* = 0,041 g/fl; Fe** and Fe?* are not determined;
Cr - 1,66 gfl; Si0Oz - 0.009 gfl; Mg - 0,07 g/l; Ca -
0,25 gfl; Al up to 0,01 g/l; Na* — 0,70 g/l; P — net
determined. Its content in productive solutions sig-
nificantly increases: pH — 2,02; ORP — 410-450; U -
0,07 gfl; 504 - 11,2 g/l; NO* - 0,100 g/l; Fei* - 0,14
g/l; Fe** — 0,98 g/l; CI' - 2,03 g/l; SiO2 — 0.058 g/i;
Mg - 0,14 g/l; Ca— 0,44 g/l; Al - 0,32 g/l; Na- — 4,852
g/l; P—0.011 g/I.

Ores are of silicate type, almost noncalcareous;
Si02 content ranges from 84% to 89%; CaCO3
content is not more than 0.3% with an average of
0.1%.

Ores are of low iron content; average content of
total iron in ore deposits is not more than 2% Tre
content of pyrite is about 0.85%. The contert of
phosphorous pentoxide does not exceed 0.03%.

The major wuranium mineral is coffines
(U(SiO4)1xx{OH)ax).

The possibility of developing deposit by under
ground in-situ leaching (UIL) is confirmed by labo-
ratory technological tests, which demonstrated hich
uranium recoverability and possible associated ex-
traction of other useful components.

Except uranium, Zhalpak ore-bearing rocks also
contain Th, Re, Se, Sc, REE u Y, Zn, Co, Ni, Mo,
Cu, As. Rhenium is concentrated practically only
in subzone of uranium ore deposit (in conditional
ores with uranium content = 0,01 %). Average con-
tent of Re in ore sands is 0.25 g/ton; its maximum
concentration in individual samples reaches 62.5
gfton. On geochemical properties, it is similar to
its much more wide-spread neighbors in periodic
table — molybdenum and tungsten. Molybdenite




u3oMopdHOU NpuMecy B Ko dUHKUTE, UNK, NO Npef-
BapuTenbHbIM daHHbiM, B (opme neppeHaToB ce-
pebpa (AgRe(4) W BOOHOrD NEppeHaTa aniaMuHKA
[Al(Re04)x2H20]. MNeppeHaTkl — 3T0 CONW PEHUeBOW
KUCNOTbl, PeHuid n MonuBaeH NouTH He pacTBOPKMMEI
B CONAHOM W NNaBMKOBOW KACNOTax M NWlb cnabo
pearvpyroT C CEpHOM KMCNOoTOW. [lng nepesoaa mx
PAcTBEOP HYXHEl BeiCOKWE 3Hadenua OBI, koTopbie
ADCTWrAKITCA nyTeMm BeeaeHus B BP-ml nepexucn
WK KMCNopoga so3ayxa.

OCHOBHbIE YEpThl TEOXMMMM CENeHa B 3EeMHOW
Kope onpeaenstoTcs BNM30CTbIO ero MOHHOro pa-
AWYCA K MOHHOMY paanycy cepbl. CeneH KoHUeHTPH-
pYeTCs B NOA30HE MMAPOOKMCHOrO OXENesHeHus y
KOHTaKTa C CepOLBETHLIMM oTnoMeHuamMu (o 0,012
—0,0038 %). 30eCh OH BLICAKWBABTCH B CAMOPOAHOM
(opMe B NOpoAax PoLiXNoro anespuTo-rMUHUCTONO
3anonHUTENs NecKoB, a Takxe 06pasyeT CKoNNeHWs
B arperatax rMapookucnoB xenesa. Cened nerxo
NepexoauT B PacTBops! NPY CEPHOKMCNOTHOM Bbl-
wenayusaHuu.

CpegHee copepaHve CKaHaWA B PyAHbIX 3ane-
#ax sapelpyeT oT 1,9 go 4,7 r/7. B ceasm c Tem, 4To
no ceolcTsaM ckanaui 6nusok Kk Mg, Al, Ca, Mn*,
Fe?*, TR (pegko3semeneHsiM 3nemenTam), Hf, Th, U,
Zr, rNaBHan Macca ero paccevBaeTcs B MWHepanax,
COOEpWAWME 3TH INEMEHTBIL.

MTTpMIA NOMTM BCErfa COAEPKUTCA BMECTe C
NAHTAHOMAAMM B MMHEpansHOM Ceipse Bnaropa-
pa usoMmopdusmMy. WTTPWA nerko pacTeopseTca B
MHUHEPANbLHLIX KMCNOTax, NOTOMY OH TaK Xe Nerko
nepexoauT B pacTeopel npu MNCB ypawa.

KoHueHTpaumw Zn, Co, Ni, Mo, Cu, As kpaiHe
Mankl — ThICAYHLIE, A0 MEPBLIX COTLIX AoneH npo-
ueHTa,

CopepXaHne CyMMbl peaKo3eMenbHbiX 3nNeMeH-
ToB B cpegHem 106 rfT.

Mpo P33 HyxHO cKazaTts oTaensHo. Mo pesynera-
Tam MK-200 ( rnybuHHOE reonorMyeckoe KapTupoea-
HKe) LLy-CapbiCyWCKOW ypaHoBOPYAHOW NPOBMHLUMK,
npoeoaumMoro AQ «BonkoBreonoruss, Bsino esiaene-
HO, YTO KOHLEHTPaUXKX peakuX 3eMenb U UTTPUA Xa-
PaKTEPUIYIOTCA MHOMORPYCHbLIM pacnpocTpaHeHueM
B pPa3HbiX FOPU30HTAX U CBMTaX MEN-NaneoreHosoro
CTPYKTYpHO-OPMALKOHHOro Komnnekca. CKonbKo-
HUByAb OTHETNMBLIA MX CTpaTMrpaduyeckuit KoH-
TPONb OTCYTCTBYET, XOTA W 0BHapyXWBaeTca focTa-
TOYHO OnpeaenéHHas TeHAeHUMs K pPasMELLEeHUIO
B MECTPOUBETHLIX OTNOMEHWAX KOHTHUHEHTANbHOrO
BEepXHero Mena 1 B MeHbleW MEpe B CEPOUBETHBIX
obpaszoeaHuax NpuEpexHo-MOPCKOro W MOPCKOro
naneorena. MNpw 3TOM KOHUEHTPaUMK P33 nokanusy-
I0TCA B NOpPoAax Pas/U4HbIX reOXUMUYECKUX TUNOB
(cepo-, 3enéHo-, NecTpo - U XenTo-6ypoLBeTHOro)
W, KaK Npasuno, He o6HapYXMBaIOT BMOMMOW CBA3M

C INUreHETUYECKUMIA 30HaMKU NNACTOROMD W MPYHTO-
Boro okucnexdua. Cnaboie opeontl TR u Y, conpo-
BOMAAKT YPaHOBOE OPYAMHEHWE HAa  OTAENbHbIX
MECTOPOWAEHUAX BCNEACTBME M3OMOPQHOro 3ame-
WEeHWA — B YpaHOBLIX MUHEpPaNnax NpPeuMyLIECTBEHHO
HaKanNWBaKTCA WTTPWIA, OMCNPO3MNA, raJ0NUHKMIA,

MpY 3KCNAyaTaumn YPaHOBLIX MECTOPOMAEHWNA
A0KA3aHO, YTO W3 YPaHOBLIX Pya, coaepwalumx do-
Hoeole (0,01 — 0,02 %) KoHUueHTpauMK CyMMbl pea-
KWX 3eMenb W WTTPUA, NOCNeAHWE W3BMNEKAIOTCA B
PacTeop ¥ HaKaNIMBAKOTCA B HEM A0 NPaKTUYECKW
3HAYMMBIX KOHUEHTpaUMIA. Apyroi sonpoc — peHTa-
BenbHOCTL NONYTHOO U3BNEYEHWUA 3TUX INEMEHTOB.
Oo HepasHero BpeMeHW Takuve paboThl Boinn enga
nv peHTabeneHbl. Kutait 3axsatun 95 % poitka npo-
M3BOACTEa PEiKMX 3eMenk 0T MWDOBOrC BbIMYCKa.
Kutain koHTponupyet 30-40% MWpOBBIX 3anacoe
peaKkux 3emenb, Npu 3TOM BeCbMa Ka4eCTBEHHbIX.
3nect 06HAPYMEHLI PA3HLIE TUNLI MECTOPOXABHUM,
BK/IIOYEA KPyNHEHLIEe U3 AeWCTBYIOWMX BacTeHn3un-
Toeoe Ce[CO3)(OH,F) mectopaoxaexue Baiax 06o ¢
O4YeHb BbICOKMM (5%) copepmaHueMm pefKo3emMelb-
HblX 3NeMeHToB. BMecTe € MPaKTHYECKW NONHbIM
OTCYTCTBMEM 3KONOTMYECKHX OrpPaHHYEHME, HW3KOW
CTOMMOCTBIO TPYAOBbIX PECYPCOB M rOCNOAAEPIKKOW
pecypcHan 6asa no3sonuna kutanuam GbicTpo yee-
NHWYKTE CBOKD AONIKD CHa4Yana Ha HWKHWX, 3 MoToM
M H3 BEPXHWX 3TaXax PeAKO3eMensHOro Npou3Boa-
cTBa. K KOHUy npownoro aecatuneTws pa3spabGortky
P3M B 3TOM cTpane Benu oxkono 200 KoMNakH1iA, koTo-
pbie 3aBanunu AeleBbiM TOBapoOM BeCh MUP, CMETH
nonyTHO BOMNbIUMHCTBO MHOCTPaHHbIX KOHKYPEHTOB.
Tak, 8 Nepsoi NONOBWHE HbIHELWHEero AeCATUNETUA
LEeHbl Ha KOHUeHTpaTt u cybnpogykTel P3M ynanwu
B CpegHeM B aga-deTwipe pasa. C 1990-x rogoe
BONbLWWHCTBO MOHAUMTOBbLIX PYAHWMKOB CO CPaBHW-
TENBHO BLICOKOU CeBECTOMMOCTRIO A0BBIYM 3aKpbl-
NACh. 3HAYUTENLHYIO Y3CTL MOWHOCTE! MO NepBuy-
HOW nepepaboTke W cenapauni pasBuTbIE CTPaHbI
cami nepeHecnu B Kutai. «Jawe CLA, HecmoTps
Ha CTPaTEruuYecKyrd 3HaUMMOCTL PeAKO3eMenbHoro
ChipbA M HEBLICOKYK cebecToMMoCTh ero AoGbiuM
Ha8 MecTopoxaeHnn MaydTun-Tlacc, npexkpaTtvnu
ero sxcnnyaraumio. pasga, B OCHOBHOM No coob-
pameHusM skonorun, Celidac 3a npegenamn Kutas
OCTaNuCh NWilb OTAENLHbIE parMEHTLI BEPXHErD W
B MEHBLLUEH CTEMEHW HWKHWX 3BEHLER PEAKD3EMENb-
HOW UenodkW. 3To Hebonbluve MoHauwToseie (Ce,
La)PO4 mectopoxaeHns B Muaww, Bpasunum 1 As-
CTpanuu, cenapauMoHHbii 3aeof koMnawuv Rhodia
B0 hpaHUy3ckoM ropoge Na-Powens, NPexHWIA r-
raHT — cesepoaMepukaHckas Molycorp 1 ewe He-
CKONLKD NPeanpuaTHid No cenapauvi KW W3roToene-
HUIO CUHTETUYECKUX NPOAYKTOB B ANOHWW, ABCTPMMK
1 3ananHow Espone.
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(MoS2) is a satellite of uranium, therefore Zhalpak
ores contain trace amounts of Mo, Rhenium is ei-
ther in the form of isomorphic impurity in coffinite
or, according to preliminary data, in the form of
silver perrhenate (AgReO4) or aqueous aluminium
perrhenate [Al(Re04)x2H20]. Perrhenates are salts
of rhenium acid. Rhenium and molybdenum are
almost insoluble in hydrochloric and hydrofluoric
acids and only weakly react with sulfuric acid. To
convert them into solution high ORPs are required
which are achieved by adding peroxide or air oxy-
gen to leaching solution.

The key features of selenium geochemistry in
earth’s crust are defined by the proximity of its ionic
radius to ionic radius of sulfur. The selenium is con-
centrated in subzone of hydroxide ferruginization
at contact with gray-color sediments (up to 0.012-
0.0038%). In this case it is deposited in self-originat-
ed form in rocks of comminuted silt-clayed sand ag-
gregates as well as forms clusters in iron hydroxide
aggregates, During sulfur acid leaching, selenium is
readily converted into solution.

The average scandium content in ore accumula-
tions varies from 1.9 to 4.7 g/ton. Due to the fact
that scandium has properties similar to Mg, Al, Ca,
Mn?*, Fe**, TR (rare earth elements), Hf, Th, U, Zr, its
main mass is scattered in minerals containing these
elements.

In most cases due to isomorphism yttrium is
present together with lanthanides in mineral raw
materials, Yttrium easily dissolves in mineral acids,
therefore during uranium UIL in the same way it is
readily converted into solutions.

Concentrations of Zn, Co, Ni, Mo, Cu, As are ex-
tremely low — thousandth, up to the first one hun-
dredths of a per cent.

The average content of rare earth elements total
amount is 106 g/ton.

Rare earth elements (REE) should be discussed
separately. The results of DGM-200 (deep geological
mapping) of Shu-Sarysu uranium ore province car-
ried out by Volkovgeology JSC revealed that concen-
trations of rare elements and yttrium are character-
ized by multilayer distribution in various horizons and
suites of Cretaceous-Paleogenous structural-forma-
tional complex. Their any well-defined stratigraphic
control is not carried out, although a quite definitive
trend to its placement in variegated sediments of
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continental upper Cretaceous and to lesser extent in
gray-color formations of marginal-marine and marine
Palecgene has been defined.

With this, REE concentrations are localized in
rocks of various geochemical types (grey, green, var-
iegated and yellow-reddish-color) and, as a rule, do
not show apparent connection with epigenetic zones
of bed and subsurface corrosion. Due to isomorphic
substitution small amounts of TR and Y accompany
uranium mineralization in some deposits— uranium
minerals primarily accumulate yttrium, dysprosium,
and gadolinium.

It is proved that when operating uranium depos-
its, out of uranium ores containing background (0.01-
0.02%) concentration of total amount of rare earths
and yttrium, the latter are extracted into solution and
accumulated in it up to practically non-negligible con-
centrations. Another guestion is the profitability of
associated recovery of these elements. Until recently,
such works were hardly profitable. China took 95%
of the global market of rare earths production. China
controls 30-40% of world rare earth reserves, being
of quite high quality. There were discovered different
types of deposits, including the largest of the exist-
ing deposits — bastnaesite Ce[CO3](OH,F) — Bayan
Obo deposit with high (5%) content of rare earth ele-
ments. Together with practically total absence of en-
vironmental constraints, low cost of labor force and
governmental support, the resources base allowed
China to rapidly increase its share firstly on bottom,
and later on top levels of rare earth production. By
the end of the last decade the development of REE
in this country was carried out by about 200 com-
panies which brought cheap products to the whole
world, surpassing by this the most of their foreian
competitors. So, in the first half of the current dec-
ade, prices for REE concentrate and subproducts fell
on average by two-four times. Since 1990s, the most
of monazite mines with relatively high production
costs have closed. The developed countries moved
a significant part of facilities for primary processing
and separation to China. “"Even the United States,
notwithstanding the strategic significance of rare
earth raw materials and low cost of its production at
Mountain Pass deposit, ceased its operation. True,
mainly due to environmental considerations. Outside
China, today only individual fragments of upper and,
to a lesser extent, lower elements of rare earth chain
still exist. It is small monazite (Ce, La)PO4 depos-
its in India, Brazil and Australia, Rhodia separation
plant in French La-Roshel, a former giant — the North
American Molycorp and few more facilities engaged



B wione 3Toro rofa eefyllas kdtalickas rasera
«¥3HbMMHE Xubao» onybnukoeana NporpaMMHyIo
CTaThlo 3KCTIEPTAa MO MEXAYHApPOAHOW CTpaTerum
LleHTpaneHoil napTwitHON wkonel Kutaa N Buwa.
OH pacckassiBan, yto GegHbi KUTal BeIHYXAEH 3a-
A€WEeB0 NPOOasaTh CBOW UBHHEWWWe pecypckl U3-
33 3NOKO3HEHHOW NONUTHMKM KanUTanMCTUYECKKX
CTpaH, W 06BACHAN, NOYEMY 3IKCNOPT pPeaKo3emMe/lb-
HbIX METannoB «HeobXoAMMO MOCTENeHHO COKpa-
THTb W B KOHEYHOM WUTOrE NPeKpaTUTL».

MNpakTyeckas peanus3aums nnaHda Havanach B
agrycre. Kutaickue Bnacti o6ua8unK 06 yMeHblue-
HMM IKCNOPTHBLIX KBOT BO BTOPOM Nonyroguu Ha 72%
C NMepPCNeKkTUBOM UX AanbHeMLIero cHkeHna B 2011
rogy. B ceHTabpe Kutaid nONHOCTLID NPEKpaTun no-
CTAaBKM PEAKMX 3eMent B AnoHuo, no obuwemy MHe-
HUIO, U3-33 0DOCTPEHUA NONUTUYECKMX OTHOLEHWNA,
B okTABpe orpaHuyeHWe NoCTaBOK CTanu OWyLaTh
aMEPUKAHCKME WM eBpOoNedcKUe NPOMBILLNEHHWKM,
HECMOTPA Ha TO YTO BO MHOMMX pPasBUTbIX CTpaHax,
B nepeyto oyepens B CLUA, K HacToswWweMy BpeMeHn
CO3AaHbl CEPbe3Hble pe3epekl P3M B opMe MHAW-
BUAYaNLHLIX INEMEHTOR W CKNaAUpoOBaHHoro bacre-
HU3MTOBOIO KOHUEHTpaTa.

«PbIHOK HE NpeMuHyn OTpearvposaTb Ha Cyxe-
HUE MNpeanoXeHWs Pe3KUM CKadukoM ueH — Bonb-
WWHCTBO peaKo3eMenbHbiX NPoAYKTOB NOACPOXAN0
B NONTOPa-4eThipe pas3a, a HeKOTOPbLIE 3a roj Bbipoc-
nu Ha Nopaaok ¥ bonee», — OTMEYAICT AHANWTHKK
komnadun METALResearch. AHanormyHo nogHanuce
W aKkuMu paboTaiollux Ha peiHke P3M KoMnaHuiA.

duandeckuid geduudT MeTanna u MpavHeie nep-
CNEeKTUBbl Bbi3BaNK eABa NWU He MCTepPUYEeCKYIo pe-
aKUMIO NpoMelNeHHUKoB. Ewe B MapTe Ha cnywa-
HUAX KOMWTETa MO HayKe W TEeXHONOrWaM Nanathbl
npeactasuTenei Kodrpecca CLUA 3arosopunu o
KPUTHMUYECKOM 338BMCMMOCTM CTPaHbl OT KUTAHCKMX
noctaeok P3M M ceipbs gna ux nonyyewud. MNocne
aBrycToBCKOro woka npeanpuHumatenu CLUA, Es-
ponbkl W AMOHWW, 8 TaKXE CBA3EHHLIE C HAMW MOC-
CTPYKTYPE! CMHXPOHHO 33ABMNM O HeoBXOAMMOCTK
pazobpaTte NOBEAEHWE KMTAHLUER Ha BLICLUEM NONW-
THYECKOM YpOBHEe M B paMkax BTO. lMpeactaeurenn
HEMELKOW UHAYCTPHMKM NOAHANK BONPOC O CO3AaHMK
EBPONEencKoro pesepea peakuy MeTannos.

Ceiyac KWTaWCKWe BNACTW B YNPaBNEHHWW MHOMW-
MK NPOM3BOACTBEHHLIMK LENOYKaMK NEPEHOCAT aK-
UEHT Ha Pa3BUTHE BEPXHMX ITAMEN — HaYKOEMKUX
W € BLICOKOW A0BaBNeHHOM CTOMMOCTBIO, Mpeanome-
HWE Cbipba W NonyhabpuKaToR Ha 3KCNOPT NPX 3TOM
OrpaHM4YMBAETCA, @ BHYTPW CTpaHel BBoAsTcA Gonee
WECTKME CTaHAapThl, OTCEKAWMWe HauMmeHee 3dg-
(HEKTHBHBIX NPOUIBOAUTENEN U NPUMUTHMBHEIE Tex-
HONOMMK, 3TO AaXEe HEe CTONbKO AABHO NPoAyMaH-

Haf CTPaTerus, CKONbKD BCTECTBEHHOE U NOTMYHDe
PYCNO PAa3BUTHA KWTAWCKOW 3IKOHOMWMKM, rae Tpya
LEHUTCS BCE AOPOXE W rAe BCe CHNbHEee NposABnA-
HOTCA pecypcHbi€, TPAHCMOPTHLIE W 3KONOTUYECKHME
OrpaHuuyeHms.

Bpaa nv Kutai nonget Ha GeckoMnpoMHMCCHLIN
KOHMNKMKT € KPYNHEWLWUMK TOProBbiMK NapTHEpaMu.
Kak cooblaeT Associated Press, Tema P3M yxe cra-
na npeametoM Beceakl roccekpetapa CLUA Xunapu
KnuHToH W rnaes MWO Kuras Ana Lzsedw, B xoge
KOTOPOW aMEpPMKaHLBLl NOMYYMNK HEKWME rapaHTUM.
Ho markoe orpaHWyeHue 3KCnopTa, co3falles ae-
OULUMT NPEANCKEHWUs, BEIMMAAMT cO CTOpoHLI KuTan
OY€Hb BbIMOAHLIM M NOTMYHBIM,

B mupe celyac akTuBHO 0BCY¥A3ETCA BONPOC
packoHCepBaLWM aMEPUKAHCKOro MECTOPOXAEHNA
MayHTuH-Tlacc, a Takxe 3anycka YHWKanbHOro
aBCTPANWIACKOTO MOHAUMTOBOrO MECTOPOXOSHWS
MayHT-Benba. Tem He MeHee, MO 3IKCNEepTHOMY
MHEHWIO, BOCCO3JaHWe peAKO3eMenbHON LUenoYKm
3a npeaenamu Kutaa norpebyer nAaTU-aecaTH neT
W [ECATKOB MWNNWapaos ponnapos. Mo3atomy B
CPefHeCcPOYHON NEpCnekTUee KUTauckue npoay-
UEeHTLI 3apaboTalT Ha 3KCnopTe ceepxnpubbing,
Heo6xoOWMOW ANS MOOEPHW3aUWK NPOM3BOACTBA.
Mpwu 3ToM puznyeckmid aeduumnt P3M obecneunt
KuTaww HeMmanyiw ¢opy B pasBWTHUM WHHOBaLM-
OHHbIX HanpasneHui, a Takxe NOATONKHET MHO-
CTPaHLEB K nepeHocy CBOMX MHHOBaLWOHHbIX Npo-
W3BOACTB M TEXHONOTWIA B 3TY CTpaHy — nobnuxe
K AEWeBaMY Chipbio.

Tenepb YCNOBMA M3MEHWNUChL. Peakue 3eMnu
KpaiHe Aopord W Npoacn¥aloT AopoxaTtk. bnaro-
napa aobeluHoi Baze M CBA3aHHOW € HeW uHdpa-
CTPYKTYpe Ka3axcTaH BnonHe B COCTOAHWM NONacTL
B CO3[@HHOE KWTalLiaMi OKHO BO3MOXHOCTEH, A no-
cTaeku nonydabpukaTos OKa3aBWMMCA B CNOXHOM
NONOMEHWW Pa3BWUTLIM CTpaHaMm Mornu 6bl CTaTb
XOPOWel CTAPTOBOM NNOWAAKOW ANA CO3AAHWA Y
Hac BepXHMX 3TaXel penKo3eMensHOW LENoYKW M
NepeTArnBaHna NPOW3BOACTE WHHOBAUWOHHbLIX TO-
sapoe. LlenecoobpasHo caenate NMOACYET 3anNacoB
Re, Se, P33 u Y Ha nnowaasax byaywwux 6nokoe me-
CTOPOXAEHMA «XKannak» W BBECTW ACMNONHUTENb-
HbIE LENoUYKK MO MX M3BNEYEHWID M3 NPOAYKTHBHBIX
pactaopos Ha byaywem YINP.

Nurepartypa:

Ly-capbicyickas Aenpeccus — HOBas NoTeHLM-
ancHas peakoseMmensHas NnposuHUMEA. MNeTpoe H.H.

YpaHoBbie MecTopoxaeHua Kasaxcrawa (ak3o-
reHHsie). Anmatel, HAL «lbinbiM» HAH PK.

bazoesie aneMmeHTsl. Pybanoe W. «Ikcnepr» N9
44 (728).
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n separation and production of synthetic products in
Japan, Austria and Western Europe.

This July, a leading Chinese newspaper Zhenmin
Zhibao published the program article of the expert
on international strategy of Central Party School of
China, Mr. Li Bin. He was telling that poor China is
forced to sell its valuable resources at low cost due
to insidious policy of capitalistic countries, and was
explaining why export of rare earth metals "is neces-
sary to gradually reduce and eventually stop”.

Practical implementation of the plan commenced
in August. The Chinese authorities declared about
reducing export quotas in the second half of the year
by 72% with the prospects for its further reduction
in 2011. In September, China fully stopped the sup-
ply of rare earths to Japan, supposedly due to exac-
erbation of political relations. In October, American
and European producers could feel the limitation of
supply, despite the fact that to date many developed
countries, first of all the USA, have founded consider-
able REE reserves in the form of individual elements
and warehoused bastnaesite concentrate.

“The market did not fail to respond to narrow-
ing supply by price strike — for the most of rare
earth products in one half — four times, whereas
during one year some were up by an order and
more”, - note analysts of METALResearch company.
Similarly, shares of REE companies operating at the
market rose.

The physical shortage of metals and dismal pros-
pects caused almost hysterical reaction of producers.
As early as March, at the hearings of the Committee
on Science and Technology, the United States House
of Representatives started to talk about critical coun-
try’s dependency on Chinese supply of REE and raw
materials for their production. After the August shock
producers from the USA, Europe and Japan as well
as related governmental structures simultaneously
declared about the necessity to address the behav-
ior of China at the highest political level and within
the WTO. The representatives of German industry
raised the issue of creating the European reserve of
rare metals.

In managing many production chains the Chinese
authorities now focus on the development of upper
levels — hi-tech and with a higher added value. With
this, the supply of raw materials and semi-finished
products for export is limited while within the country
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more stringent standards are introduced, eliminating
the least effective producers and primitive technol-
ogy. It is even not so well-thought strategy, as natu-
ral and logical development mainstream of Chinese
ecanomy, where the labor becomes more expensive
and resource, transportation and environmental lim-
its become more apparent.

It is unlikely that China will accept the uncompro-
mising conflict with the largest trade partners. Ac-
cording to the Associated Press, REE is already the
topic for discussion between Mrs. Hilary Clinton, the
United States State Secretary, and Mr. Yang Jiechi,
the Head of the Chinese MFA, where Americans ob-
tained some guarantees. But gracious export limita-
tions, creating the supply shortage, look very benefi-
cial and logical from the Chinese side.

The world is now actively discussing reopening
of Mountain Pass American deposit, as well as the
launch of unique Australian Mount Weld monazite
deposit, Nevertheless, on expert opinion, rebuilding
rare earth chain outside China will require five to ten
years and tens of billions of dollars. Therefore, in the
medium-term the Chinese producers will raise funds
on export of extra profit necessary to upgrade pro-
ductions. With this, REE physical shortage will pro-
vide China with a good handicap for development of
innovative trends, as well as will force foreigners to
move their innovational productions and technology
to this country = closer to cheap raw materials.

Now conditions have changed. Rare earth is ex-
tremely expensive, and its price continues to grow.
Thanks to production base and associated infra-
structure, Kazakhstan has chances to benefit from
the window of opportunities opened by China. Sup-
ply of semi-finished products to developed countries
turned out to be in a difficult situation could be a
good starting point for building upper levels of rare
earth chain and drawing over innovative productions.
It is necessary to estimate the reserves of Re, Se,
REE and Y in the areas of future blocks of Zhalpak
deposit and to introduce additional chains for their
recovery from productive solutions at future UPPR
(unit for preparing and feeding solutions).

References:

Shu-Sarysu low area — new potential rare earth
province. N. Petrov.

Uranium deposits of Kazakhstan (exogeneous).
Almaty, Gylym NRC of NAS of the RoK.

Base elements. 1. Rubanov. Expert N2 44 (728).



BO3MOXXHOCTMU NOBbILLEHWA

Kna ASC HA OCHOBE

OTPABOTAHHbIX TEXHOJIOIUM

Koroe B. M., HpkumbGekos P. A.
Arn HA3 PriTt HAL PK, r. Kypuaros, BKO, Pecnybnuka Kaszaxcran

MNokaszaHa BO3MOMHOCTL AocTvxeHus KM go 50
% B razooxXnaxjaeMoM peakTope C YMepeHHbIMW
TeMnepaTypamMu TenIoHOCHTENA.

BeepeHue

OaHMM 13 NyTeN NOBLILEHWA 3KOHOMUYECKOW ad-
(HEKTMBHOCTH aTOMHOW IHEPreTUKM ABNSETCH NOBbl-
weHwe koadduumenTa nonesdoro aewctems (KMNaQ)
uMKna npeobpasoBaHWA TEMNOBOW 3HEPIMK B Mexa-
HUYecKylo, B peakTopax C rasoBbiM TENNOHOCHTENEM
KNA Ha ypoeHe 45 % TpebyloT NoBLIWEHWUA TeMNepa-
Typ Ao 1200 K v suiwe, MNpoekTsl BoiCOKOTEMNEPATYP-
HbiX ra300xNaxaacMblx PEaKTOPOB MCNONL3YHT, Kak
npaewno, rpaduToesii 3amMennuTens. JOCTOMHCTBOM
TAKOro PeleHnA ABNAETCH BOIMOXHOCTE 3 derTs-
HOTO FALLEHWA PEaKTUBHOCTHLIX aBapui, HepocTaT-
KOM — TPYAHOCTH YTUNM3aUMK rpaduTa.

MpegnaraeMoe TEXHWYECKOe peLlieHWe OCHOBaHO
Ha ABYX NOCHIMKAX.

Mepeoe. B kauecTse npeofpazosatena TennosoH
IHEPrMKM B MEXaHWYeCKYID MCNONb3YeTCA MOpLUHE-
BOI geuratens, pabotaiowmi No MoauduUMpoBaH-
HOoMY Umkny BpaiToHa. Takol AsuraTens NO3BONSET
nony4aTe KNA go 50 % npu MakCMMansHoR Temne-
patype uxkna okono 773 K (500 °C).

Bropoe. B KaqecTee 3aMeqnTens WCnonL3osars
BoAY. KaHansHbil peaxkTop ¢ pasaeneHHbIMK TPaKTaMu
3aMeqnuTENs M TENNOHOCUTENSA NO3BONAET PEanM308aTh
BOIMOMHOCTb 3(hex TMBHOMO ralueHna PeaKTWBHOCTHBIX
asapvit He xyxe rpaduTosoro peakTopa [1,2].

37K NOCLINKK NO3BONAIOT CO3/1aTh PEAKTOP C Bbl-
cokum KM/ 1 BbICoKOR BE30NacHOCTLIO Ha OCHOBE X0~
polio oTpaboTaHHbIX B aTOMHOM 3HEPreTHKe TEXHO-
norui ¥ Marepuanos. [ins peakTopos CPaBHUTENLHO
Masoi MOLYHOCTM 3TO MO3BONUT CBECTH K MUHUMYMY
BpeMA paspaboTkM W BHEAPEeHWd, W B nNocnenyo-
LWEeM MCNoNbL30BaTL NOMYYEHHEIW ONLIT B SHEPreTUKE
Bonblwwx MacwTabos. MoWHOCTL NEPBLIX PEaKTOPOB
MOWET DObiTb CBA3aHa C ONTHMANbHOW MOLUHOCTHIO
eAMHWYHBIX arperaTtos NoplHEBOro ABWraTens.

OcobeHHOCTH rasoTypbuHHeX npeobpazoearte-
new u geurarenei CtupnuHra

XapakTepucTHKK pasnuuHbX LMKIOB yAoBHO pac-
CMaTpMBaTs B rpadiueckoM oTobpameHuu ¢ norapudg-
MHHECKUM MACLUITaboM M3MEHAEMBIX JaBNEHWA U 00be-
ma pabodero Tena. MpuHsTo GykeeHHoe obosHaqeHwe
npoLeccos B Uuknax: A — aguabarvyeckui, P — uzoba-
PMHECKMIA, T — M30TEPMUHECKHIA U V — M30XOPHMHECKWH.

Ha puc. 1 npeacTasneHb! YeTuIpe uwikna, Haknod-

Hble NMHUK Ha rpadwKax OTODpaMaT M30TEpMBIL.

PLE=F THTY

W

T T T Y

TERTT 0T T 11 (e AT,

| |

s = - - oo
' = “ miw o ¥ o = = = @

APAP TZAPTE

EETTN F £|;:|s '

ECTH = ENEE ‘

e ELLdL]

-...| 1 | | :'.||

3 [
i
|
|
il

: | E |
AN | | £l | |
=i fui] i | (ERLIT L ETTTE L U RN A o Tid
-

v - Pt ~ i B g2 & %

Puc. 1. Xapakrepucruku umknos Bpaidrona
(APAP, APAP-R), naeann3npoBaHHOIro UMkna
aAsurareneid Crupnunra (TVTV) u Mmogugrym=
poOBaHHOro Ymkna Ha ocHose AP npoyeccos ¢
npuGanxennemM k ynxkny Kaprvo (T2ZAPT2AP)

- UMKN Ha ocHosBe aauabaTu4eckux M u3o-
Bapuuyeckux npoueccos APAP-R C manbiM paciliu-
DEHWEM, NPW KOTOPOM BO3MOMHO M Heobxogumo
OCYLWECTBNATL peKynepauuio TennoBol 3Hepruu
Mexay n3obapuyeckuMu NpoLUeccaMu, NpUMeHaeTca
B rasoTypbuHHbIx ycTaHoskax BTTP;

- umkn TVTV AenseTcA waeanbHbiM oTobpa-
»eHueM npoueccos B apuratene CTUPNWHIG;

= uMkn APAP c GonbwuM paclumpeHuem, npu
KOTOPOM pekynepauua Mexay W3006apuyeckumi
npoueccamv HeBO3MOXHA;

- umkn T2APT2AP sBnaeTca mMopudukaumen
uMkna APAP, B KOTOPOW OCYLWECTBNASTCA AMCKPET-
Hoe npubnuxerue K unkny TATA (KapHo).

B obuwem, B uMkne APAP BO3MOMHO W3MEHEHWE
CTEMNEHW PacliMPeHus OT eAWHWULBI [0 HEKOErD MaK-
CHMMANBHOrD 3HaYEHWsA, NPW KOTOPOM TeMneparypa
B KOHUE TakTa pabouerc pacwvpeHqs Gyaer pasHa
MUHWManbHOW TeMnepaType unkna. B cpegHen YacTu
3TOr0 AManasoHa PacluMpeHnii MEETCA KpMTHYECKDe
3Ha4eHWe pacllMpeHWsA EKP, MPWM KOTOPOM Xapakre-
PHMCTUKM PEKyNepauMoHHOro UMKNa paBHbl XapakTe-

fineproe obwecreo Kasaxcrare * 1
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NPP EFFECTIVENESS INCREASE
POSSIBILITIES WITH USE OF
WORKED OUT TECHNOLOGIES

Kotov V.M., Irkimbekov R.A.
DSE "Institute of atomic energy” RSE NNC, town Kurchatov, Eastern Kazakhstan Region, RK

Effectiveness increase possibility up to 50% in
gas-cocled reactor with moderate coolant tempera-
ture is shown.

Abstract

One of the ways of economical effectiveness in-
crease of atomic power engineering is transforma-
tion effectiveness increase of thermal energy to
mechanical one. In reactors with gaseous coolant
temperature growth up to 1200 K and even higher
is needed for transformation effectiveness at level of
45 %, Projects of high temperature gas cooled reac-
tors use, as a rule, graphite moderator. Advantage of
this solution is possibility of effective extinguishing
of reactivity accidents, disadvantage — troubles with
graphite reprocessing.

Suggested technical solution is based on two
premises.

The first one. As a transformer of thermal energy
to mechanical is used piston engine, which works
on modified Brayton cycle. This engine has effec-
tiveness up to 50% with maximal cycle temperature
about 500 °C.

The second. Water is used as moderator. Chan-
nel reactor with divided circuits of moderator and
coolant allows implementing a system with effective
extinguishing of reactivity accidents not worse than
in graphite reactor [1,2].

These premises allow creation of reactor with
high effectiveness and high safety on the base of
well worked out in atomic power engineering tech-
nologies and materials. For reactors with relatively
small power it allows to minimize time for devel-
opment and implementation and to use obtained
experience for large reactors. Power of first reac-
tors can be coupled with optimal power of piston
engine unit.

Features of gas-turbine transformers and
Stirling engines

Characteristics of different cycles are convenient
to show with logarithmic scale of pressure and vol-
ume of working gas. Following designation in letters
for processes is made: A —adiabatic, P — isobaric, T
— isothermal and V — isochoric.

Fig. 1 shows four cycles. Inclined lines are iso-
therms.
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Fig. 1. Characteristics of Brayton cycles

(APAP, APAP-R), idealized Stirling cycle

{TVTV) and modified cycle on base of AP

processes with approach to Carno cycle
(T2APT2AP)

- cycle on base of adiabatic and isobaric process-
es APAP-R with low expansion, in which recuperation
of thermal energy is possible and needed between
isobaric processes, is used in gas-turbines of HTGR,;

- cycle TVTV is ideal representation of processes
in Stirling engine;

- cycle APAP with large expansion, in which recu-
peration between isobaric processes is not possible;

- cycle T2APT2AP is modification of cycle APAP,
in which is made discrete approach to cycle TATA
(Camo).

In general, it is possible to have expansion degree
in cycle APAP from unity to some maximal value, at
which temperature at the end of work expansion
stroke is equal to the minimal temperature of cy-
cle. In the middle of this diapason of expansion de-
grees there is critical value of expansion degree exp,
at which effectiveness of cycle with recuperation is
equal to effectiveness of large expansion cycle.

Effectiveness of Brayton cycle depending on ex-
pansion degree, mechanical losses in processes and
temperature drop in recuperating heat-exchanger
can be calculated as:

]
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PHUCTHKEM LUMKNE C BOMBLUKUM PACLUMPEHHEM.
KoaddmumeHT noneaqoro aencrena Lukna bpaitto-

Ha B 3aBMCMMOCTYW OT CTEMEHW PaclUMPeHns, NONHOTHI
WCNONb30BaHMA MEXBHWYECKON SHEPrMM B NpoLieccax
W TEMMNEPATYPHOrD Nepenaaa B peKynepaLmMoHHoM Te-
NNooGMEHHWKE MOXHO paccyMTaTs Mo opMynamM
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B dopMynax NpuHATEl cneaylowue obozHaueHun
napaMeTpos:

£ — CTeneHb paclupeHds rasa 8 agwabatHom
NPOLIECCE;

K — nokasatens aguabatsl;

U — MONEKyNApHbIA BEC rasa, r/Mons;

ameh — ypoBeHb NOTEPE MEXAHWYECKOW SHEPrUM
8 OTASNLHLIX NpoUeccax, 0.e.;

T1 - MakcumankHas Temnepatypa uvkna, K;

T3 — MMHUMaNbHAA TeMNepaTypa uikna, K;

Cp — TennoemMkocTs rasa, Ox/r;

dT — nepenaj TeMneparyp Mexay noTokamu rasa
B peKynepaTUBHOM TENNOOBMEHHWKE C NPOTUBOTOM-
HbiM TeyeHueM, K;

R — yHMBEpCansHas rasosas NoOCTOAHHAA,

[1nA HECKONbKMX 3HAYEHWW YPOBHEW NOTEpb Me-
XAHWYECKON SHEepruu W nNepenajoe Temnepatyp B
DEKYTMEPATOpaX NOCTPOEHL! rpaduKu M3MeHeHuA
KMNA uvxkna BpaidToHa B 3aBMCUMOCTH OT CTEMEeHM
pacwupeHna, Ha puc. 2 npeacTasneqb! 3aBUCHMO-
ctv KN ana MakcuManbHOW TeMnepaTtypbl UMKNa
XapakTepHoW ana peaktopos BTTP, a Ha puc. 3 anA
MaKCMMankHOW TeMnepaTypel uMkna 773 K (500 °C),
XapakTepHoi Ana cospemerHbx TIC.
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Piic. 2. 3aBrcumoctH KM ywkna BpaitoHa
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yuiena 300 K (27 °C). Paboyee Teno — resivin.
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Puc. 3. 3asucumocty KNG ynxkna Bpaditona
ANA MaKcHMaabHOW TeMneparypsl yukna 773
K (500 °C) ¥ MHHHMaNbHOH TEMNEPATYPbI
ymicna 300 K (27 °C). Paboyee Teno — renmi.

CaMbIMKM TOHKMMU NMHMAMKM NpefcTasneHs! rpa-
dukn KNO ¢ BENUMYMHON MEXaHWYECKWX NOTepb Xa-
PaKkTepHLIX ANA rasoTypbuHHbIX arperaTos. BugHo,
yto makcumym KNA pocturaetca B obnact Mansix
pacilMpeHuid, a oTHowWweHwWe peansHoro KM Takumx
arperaToB K WaeankHo JOCTUXMMOMY B LuKne APAP
HaxoAWTCH Ha YpOBHe npumepHo 69 %, a no cpae-
HEHWIO € UMKnoM KapHo Ha ypoeHe okono 60 %.

MpUMEPHO TaKas Me CUTYaUWA B oTHoWeHu KN
CKNaAbIBaeTcad W MPW WCMONb30BaHWW NMOPLWHEBLIX
aeurateneid Ctvpnunra. MpuarHamu Maneix KN gew-
ratenei CTUpNUHra, HECMOTPA Ha TO, 4TO B Maeane vx
KNA pasex KN/ uvkna KapHo, ABNSETCH HE Waeans-
HOCTL BOCNPOM3BOACTEA Npoleccos TVTV e gsurare-
NE, WCNONL30BaHWe MankiX PaclWMpPeHWd, B KOTOPLIX
npuBmwxkeHre K naeancHoMy TVTV MakcuMansHo, HO
NOTEPW A2KE B MABANBHOM LUMKIE BEMMKK,
OcoB6eHHOCTH NOPLUHEBbIX MAlMH HA OCHOBE
uwknos APAP

B nOplwHEBLIX ABWratensx € WMCNoNb30BaHWeM
umkna APAP BOZMOXHO YMEHbLLUEHWE MEXaHMYECKMUX
noTeps B OTAENLHLIX Npoueccax Ao YpoeHA 1 %. B
TaKkoM cny4ae, senvumHa KN npeobpasosaHua Te-
NNOBOW 3HEPrMW B MEXaHWYeCKYyiD CTAHOBHMTCA CY-
WwecTBeHHo Bonblwel. Makcumym KN npuxoguTca
Ha o6nacTb GONbIUMX PacUMPeHM, rae HeT Heob-
XOAUMOCTU PEeKyNepaumy Tennoeoid aHeprun. OTHO-
wexue peansHoro KN k KNA KapHo aocturaer 79
% npu TMakc=773 K 1 87 % npu TMakc = 1223 K.

MNpwaeM, KNA npy MakcuMansHoM TEMNEPaTYPE LMK
na 773 K Ana NoplHEBOH MawmHel (48 %) oxassisaeT-
cA BonslwmuM, deMm KM rasotypbuHHoro arperata np9
MakcuMansHolt Temneparype uukna 1223 K (46 %).

MakcumaneHoe KIMJ 3Toro uMkna npyu MakcuMans-
Hol TeMnepaType 773 K gocturaet 53 % npu yposHe
MEXaHWHECKMX NaTepb B npoueccax okono 1 %.

Takum 0Bpazom, Ana AocTixeHWa eeicokoro KNG
HeobxoauMo, YTobbl NOTEPU MEXAHWUYECKOW IHEPTUK
B NOPWHEBOW MallMHe ObinK CBeAeHb! K YPOoBHIO 1
%. Takasa 3aga4ya He TPMBManbHa, HO BNONHE paspe-
wuma. CTPeMUTLCA K 88 pelleHnio cneayeT Ha He-
CKOMbKUX YPOBHAX KOHCTPYKUMM NOPLUHEBOW MaLK-

flpepHoe ofwecreo Kasaxcrass * 1
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In these formulae are used following variables:

£ — gas expansion degree in adiabatic process;

k — exponent of adiabatic expansion;

p — molecular weight of gas, g/mol;

ameh — level of losses of mechanical energy in
processes, relative units;

T1 — maximal temperature of cycle, K;

T3 — minimal temperature of cycle, K;

Cp = heat capacity of gas, J/mol;

dT — temperature drop between gas flows in recu-
perative heat-exchanger with countercurrent flows, K;

R — universal gas constant.

Diagrams of dependence of Brayton cycle effective-
ness from expansion degree are made for several levels
of mechanical losses and temperature drops in recupera-
tive heat-exchangers. Dependence of effectiveness from
expansion degree for maximal cyde temperature typical
for HTGR is shown on fig. 2 and on fig.3 — for maximal
cycle temperature equal to 773 K (500 °C), which is typi-
cal for T?odem thermal power plants.

1 15 2 253 35 4 45 5 G5 6 65 7 T35 B
Exparaion degros, mdstve units

aTa0 a=0,08 AT w08
dT=25 p=0.03 aT=25 a=0.01

— lSanl
dT=25 g=0.08
Fig. 2. Dependence of Brayton cycle for
maximal cycle temperature 1223 K (950 °C)
and minimal cycle temperature 300 K (27
°C). Actuating medium = helium.
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Fig. 3. Dependence of Brayton cycle for
maximal cycle temperature 773 K (500 °C)
and minimal cycle temperature 300 K (27
f °C). Actuating medium - helium.
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The thinnest lines are effectiveness with mechan-
ical losses typical for gas turbines. It can be seen
that maximal effectiveness is obtained at region of
low expansions, and ratio of these installation effec-
tiveness to effectiveness which can be obtained in
ideal APAP cycle is 69%, and ratio with Carno cycle
effectiveness is about 60 %.

Situation with effectiveness in piston Stirling
engines is similar. Reasons of low effectiveness of
Stirling engines, in spite of its ideal effectiveness is
equal to Carno cycle effectiveness, is not ideal re-
production of TVTV processes in engine, use of low
expansion degree, at which approach to ideal TVTV
is maximal, but losses even in ideal cycle are large.

Features of piston machines on the base of
APAP cycle

Mechanical losses in processes is possible to de-
crease down to the level of 1 % in piston engines with
use of APAP cycle. In this case value of effectiveness
of transformation of thermal energy to mechanical
becomes sufficiently higher. Ratio of real cycle effec-
tiveness to Carno cycle effectiveness is about 79 %
at Tmax=773 K and 87 % at Tmax = 1223 K.

At the same time effectiveness of piston engine at
773 K (48 %) is higher than effectiveness of gas tur-
bine with maximal cycle temperature 1223 K (46 %).

Maximal effectiveness of the cycle APAP with
maximal cycle temperature 773 K is 53 % at level of
mechanical losses in processes about 1 %.

So, for high effectiveness obtaining is needed to
have mechanical losses in processes about 1%. This
task is not trivial but solvable. Its solution can be ob-
tained with several levels of piston engine design: in
system "cylinder-piston” and in energy transmission
from piston to external consumer.

Losses in system “cylinder-piston” can be mini-
mized with use of multi-chamber scheme, which in-
cludes work and pump chambers, contacting with
common piston. Engine APAP scheme with such de-
sign is shown on fig. 4.

Minimal losses at energy transmission from piston
group to external consumer can be made with use
of plunger-free schemes. At energy transmission to
crankshaft can be used solutions [3].

=

Fig. 4. Scheme of cycle APAP engine.



Hbl: B CcMCTeMe "UMNUHAP-NOopLWEHE', W NPU Nepeaade
SHEPIUM OT MOPLUHA K BHELWHEMY noTpebuTenio.

MUHMMKMIWPOBATL NOTEPU B CHMCTEME "UMNMHAP-
NOoplUEHE" MOMHO C NOMOLLLID MCNONL30BAHUA MHO-
rOKEMEPHOW CXeMbl, BKNK4YaKWwen pabouwne U Haco-
CHbIE KaMepbl, KOHTAaKTUPYIOWME C 0BLWKMM MopLUHEM.
Ha puc. 4 npegcragneda cxema fedratens APAP,
YAOBNETBOPAIOWAA JaHHOMY PelleHHIo.

MuHUMankHLIE NOTEPW NPU NepeaaJye IHeprun ot
NOPLUHEBOM rPYNNbl BHEWHEMY NOTPEGUTENKD MOFYT
BbiTh peanv3oeaHkl B CBOOOAHONOPLWHEBLIX CXEMaX.
Mpw nepefave 3HEpPruyM KONEH4YaTOMY Bany MOXHO
MCNONL30BaTL pewweHua [3].

--—'qu.'ji
Puc. 4. Cxema geurarens yuxna APAP

BnuaHME HA TEXHHMYECKME XapaKkTepucTUin A3C
MakcvManbHas Temnepatypa TennoHoCUTenA
onpegenser Temneparypy Matepwanocs Tpybonpo-
BOAOB, apMaTyp, TENNOOOMEHHMKOB, KOHCTPYKUMOH-
HbiX METEPUAN0B aKTMBHOW 30HbI WU AETaNeA TenNo-
BbiX MALLWH. BbiCOKKME TEMNEPaTYPbl TENNOHOCHTENA
NOBLILLAIOT PUCK BLIXOAA M3 CTPOA MATEpPUanoe.
[Ans 060ONOMKM TBING U3 UMPKOHKUA, MAKCUManbHan
TEMNEPaTYPa Ha rpaHuLe ¢ BOAHLIM TENIOHOCHTENEM
350°C, a MakcUMankHaa TEMNEPaTYpPa Npy KOTOPOM He
HapyLWaloTCca NPOYHOCTHBIE CBOMCTBA LMPKOHWA OKONO
B650°C. Takas TeMnepaTypa MOMeT BTk Y LIMPKOHKMA
MNPY KOHTAKTE C MenuessIM TENNOHOCUTENEM.
TemnepaTypa TOM/IMEa TRKXKE 3aBUCUT OT TeMnepa-
Typel TEnnoHocuTens. C pocToM TEMNEpaTypL! TONNMEa
YXyOLWAETCA TENNONPOBOAHOCTE, YTO CO3AAET YLNOBUSA
Ana ele Gonbero pocTa TeMnepaTypsl. MakcuMansHo
[OMycTuMas TeMnepaTypa TOMMBa OrpaHu4eHa Tem-
nepaTypoil nnasnexus u coctasnaet 2800°C.
BO3MOXHOCTE ADCTWXeHWA Bbicokoro KM npwu
MaKCMManLHOM TemnepaType uvkna, pasHoi 773 K,
CO3A3ET NPEANOCHINTKK MCNONL3OBAHWA KOHCTRYK-
UMK CTEPXHEBOTD TB3Na C UMPKOHWEBOW obonoy-
KO, XOpOLIO OTpaboTaHHOM Ha MAacCOBbIX PeakTo-
pax pasnv4yHoro Tuna.
B Tabnuue 1 npeacTasneHsl OCHOBHbLIE XapaKTepu-
CTMKWM HEKOTOPLIX ra300XNaX/aeMelxX peaxTopos. Pe-
aKTOPbl OTNMYAIOTCA KaK TEXHONOMMER WX OCHOBHLIX

3NEMEHTOB, Tak W BpeMEHEM paspaboTiu. WHTepecHo

OTMETHTL, 4YTO YXe B paHHux pazpabotkax Gbum go-
CTUMHYTbI TEMNEPaTYpPl TENNOHOCKTENA, AOCTATOYHbIE
AN NONYYeHUs BLICOKOrD KoagpMUMEHTa NONesHoro
AEHCTBMA C NDUMEHEHWEM NOPLIHEBOW MalMHBI Ha
acHoee aguabatideckmx v u3obapuyeckix NPoLeccos.
Tabnwya 1 - XapakrepHcTHikn A3C ¢ raso-
BbIM TEMNIOHOCHTENEM.

[ HTGR |
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PaccMmoTpeHa BO3MOXHOCTL npeobpa3osaHia Te-
NNOBOH 3HEPrMW HArpeToro rasa B MexaHW4Yeckylo
no uwkny BpaikToHa Gez pexynepauwu. Mpeana-
raeMbiii BapuaHT TENNoBOW MalnHel obecneqmeaeT
BO3MOMHOCTL AoCTUMeHMA Gonbluero ko3dduum-
EHTa NONE3HOT0 ASUCTBMA, YEM TypBOMaLLMHEl MK
aeuratens Ctupnuura. OcoBeHHOCTBIO TAKOro KoM-
nneKca ABNAETCA WCNONb30BaHWE TEMNEPATYPHOro
PEXMUME, XOPOLWO OTPabOTaHHOMD B IHEPreTUMECKMX
peaKTopax Ha TBanax C OKCHUAHLIM TOMAWBOM.
CnUCcoK MCNONb30BaHHbIX MCTOMHHMKOB
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Impact on technical characteristics of NPP

Maximal coolant temperature determines tem-
perature of piping, fittings, heat-exchangers, con-
structive materials of core and details of thermal ma-
chines. High coolant temperature increases damage
material risk.

For fuel rod cladding made of zirconium maximal
temperature at contact with water coolant is 350°C,
and maximal temperature in which zirconium has
proper strength is about 650°C. This temperature of
zirconium can be at contact with helium coolant.

Fuel temperature also depends on coolant tem-
perature, With temperature increase heat conductiv-
ity becomes worse that leads to more temperature
growth. Maximal fuel temperature is limited by melt-
ing at 2800°C,

High effectiveness obtaining possibility at maxi-
mal cycle temperature 773 K allows using fuel rod
with zirconium cladding, which is well worked out on
power reactors of different types.

Basic parameters of some gas-cooled reactors are
presented in table 1. Reactors differ by basic element
technologies and implementation time. It is interest-
ing to note, that even in early designs coolant tem-
peratures sufficient for high effectiveness obtaining
with use of APAP cycle piston engine were reached.

Table 1 - Basic parameters of some gas-

cooled reactors
| Farsmeter Yk | wom Mot | T | KHTR | GORWM
: Hisdiom 1 | 1 {
! i Heagtor - ) |
I Thenmal W ET, MW 1% 1483 RiE ] TS0 = Ei] |
i T eI U 3 & " # W 0
i Hent transport main clrexit |
[ Coalum [(hetium | €0, | betium | helbam | bolum | belean |
Pressurn, MPa EY 13 5. w | & | '
Inlet iemperature, C l ¥ | |- o3 | E1L [ 260 [ 24 I 150 |
o e —— M | eas | e | 0 | w0 | s |
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Conclusion

Possibility of thermal energy of heated gas trans-
mission to mechanical energy with use of Brayton
cycle without recuperation is considered. Suggested
thermal machine design provides possibility of ob-
taining higher effectiveness than gas-turbine of Stir-
ling engine. Feature of this complex is use of thermal
regime, which is well worked out in power reactors
with oxide fuel rods.
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PASPABOTKA METOZ10J10I'MM
N3YYHEHUA [O030BbIX NOJIEA B
PEHTTEHOAUMATHOCTUYECKUX KABUHETAX

Mycragmnna E.B., OcnHyes A.10., Boxko B.B.
Arn «HHcTuTyT PagnaumoHHoi Ixonormy W BesonacHocTi» Pl HALU PK
Kazaxcrau r. Kypyaros

BBEOAEHWE

Uenb paHHoi paboTel — pa3paboTka MeToaono-
MUK M3YYEHWA N030BLIX NONEW B PEHTrEHOAMarHo-
cTudeckux kabuHetax., [aHHeie o GopMUPOBaHUM
A030BLIX NOMNEA B KAGWHETAX NYYEBON AMarHOCTMKK
MO3BONAT OUEHWTL AO3bl, MoNy4YaeMbie MeaWumH-
CKMM MEPCOHANoM NpW MPOBEAEHWM PEHTTEHOAW-
ArHOCTUYECKUX WCCNEAOBAHWA € MCNONL30BAHMEM
PasNWyYHLIX PEHTrEHannapaTos. TakKe pesynbrarthl
W3YUEHWA NO30BbLIX NONEW MNO3BONAT AaTh OUEHKY
003 CNEeLWanucToB, 3aAeWCTBOBAHHLIX NpU NpoBe-
AEHMW WCCNEenoBaHW|, He BXOAALUMX B COCTaB nep-
CoHana peHTreHkabuHeTa, U HaceneHus, NoMora-
WEro NauueHTaM npu NpoBefeHuM MCCNea0BaHUIA.
1. OBLLUME NPUHLUMNBI

B xoge paspaboTku METOAONOIMM U3Y4YEHWA f0-
308biX Monen, 6biNM paccMOTPEHB! NPHHUKMNLI NPO-
CTPEHCTBEHHOrO PacnpoCTPaHeHWA PEHTTeHOBCKO-
0 W3My4eHWs. Ana u3y4eHWs NpoCTpaHCTBEHHOro
pacnpefensHuMa nNoneid [o3 B NOMEWEHWH peHT-
resxabuHeTa, B BEPTMKANBHON M FOPU3IOHTANLHON
MAOCKOCTH, Ha OCHOBHBLIX NpeanonaraeMbix ny4yax
painpefeneHa Many4eHua, paaMellaidTca gosnme-
Tpst Ha BbicoTax 1, 1,5 v 1,8 M OT ypoBHA nona, 4To
COOTBETCTBYET roHafgam, rpyaw v ronose. [aHHbin
86i00D PACNONONEHHS A03UMETPOB B BEPTUKANLHOM
MAOCKOCTH BbIN NPUHAT U3 YKA3AHHBIX TOYEK paaua-
UMOHHOMO KOHTpONA Ha paboumx mecTax [1]. B ropu-
30HTaNbHOW NNOCKOCTW A03MMETPbI pacnonaranyck
No HanpaeneHuaMm Hawbonee BepoATHOrO pacnpo-
CTPaHEHWA PEHTreHOBCKOrD M3Ny4eHus, W pPaBHo-
MEPHO MeXay 3TuMKM oBnacTaMu. ANA WCKMOYEHUs
BNAWAHWA paguaumoHHoro GoHa B NOMEWEHWAX Ha
npouecc obpazoBaHua A030BLIX Nonei, GopMupye-
Mbix paboTol peHTreH annaparta, nepeg w3imepe-
HAAMK HEobXoauMO ONPEeaenATb MOWHOCTL A03bl
pagvaunoHHoro doHa NpM OTKAKHYEHHOM annapare
[2] ¥ BBIYMTATH €ro BKNAA W3 UIMEPEHHBIX IHAYEHHH
AC3.

Wcxops W3 nocTaeneHHon 3agadv, Beino pelweHo
UCNONL20BATL AO3UMETPLI, HAKaNNUBAKLWMe 103y K
HE Hy¥AALWMWEeCH B NOCTOAHHOM KOHTPONE onepa-
TOpa — WHAMBMAOYaNbHLIE TEPMOMNIOMUHECUEHTHbIE
(TN) go3MMETPLl MNK NPAMONOKa3biBaloWMe [03M-
METPbL [NA M3yyeHWs [030BbiX noned B KabuHe-
Tax Ny<4eBol AMarHOCTUKM Haubonee ONTUManNbHO

MCNONb30BaTe TJ1 OO3MMETPLI, TaK Kak MNpAMOno-
Ka3blBaKOWKe AO3UMETPLI HE MO3BONAKT PErucTpu-
POBaTL BECh CMEKTP PEHTTEHOBCKOro W3Ny4eHWs B
CBA3W C TEM, YTO AWanasoH 3JHepruid Ana AaHHbIX
Ao3vMeTpos HaynHaetca ¢ 60 k2B, Ona T/1 goaume-
TPOB [laHHBIM AKanasoH HaduHaeTca ¢ 1 k3B, Kpome
Toro, T/l pozumertpel Gonee NpocTsl B obBCnyXuBea-
HWK, 3HEProHE3aBHCHMBI.

Wccnepoeanua GOpMUpOBaHWA NONen 102 npo-
BOAMMWACE B HATYPHBIX YCNOBMAX, NPU HOPMansHOK
paboTe peHTreHoguarHocTuyeckoro kabuhera. Mo
WTOraM nNPOBOAWMBIX MW3MepeHWH 3dbderTHBHOM
A03bl CPOPMMPOBAHHOM N KOMMHECTBOM «MyCKOB»,
pacCyMTLIBAETCA NPOCTPAHCTBEHHOE  pacnpefe-
NEeHWe A03 ANA OAHOrO YCNOBHOrG «nycka» (noa
«NYyCKOM» NPWHUMAETCA O4HOKpaTHOE nposegeHue
HCCNefoBaHua WnM 1 cKaHWpoBaHWe NauWeHTa Ha
peHtred annapate). Mo pesynsrataM WM3MepeHwid
BbIYMCNAETCA CpeaHee 3HadYeHWe 403kl ANA OAHOro
YCNOBHOTO «MyCKa».

YUWUTEIBAS MMHMMAaNeHYK0 3aABMEHHYIO 3KCMO3MW-
LMOHHYIO A03Y Ha OAWH CHWUMOK B M/OCKOCTH Npu-
EMHUKA, YYBCTEUTENLHOCTE Ao3uMeTpoe (100 Mk3B)
M BO3MOXHOE yhaneHwe AO3MMETPa OT MCTOYHMKA
PEHTTEHOBCKOro ManyyeHus (Ao 4 MeTpoe), Ana no-
NYYEHWUA PENPE3EHTATUBHbIX Pe3ynbTaTos, Konuue-
CTBO MNPOBEAEHHBIX «NYCKOB» AOMKHO ObiTh NOPAAKA
70 (Tak KaK fAaHHLIE PAcYeThl NPOBOAMNKMCE Bes yue-
Ta ocnabneHua NPy NPOXOXAEHUA U3NYYEHWA Yepes
TEeNno NauueHTa W KOpnyca YCTaHOBKM KONMWYECTBO
«MycKoB» BbiN0 OnNpeaeneHo ¢ ABOMHBIM 3anacom).
2. NPOBEAEHME 2KCNEPMMEHTANNIBHOM
OUEHKWM NPMMEHWMMOCTH METOQONOIMA

JKCNepuMeHTaNbHbIE paboTel NMPOBOAMNMCE Ha
[BYX BUAEX PEHTreHoAMarHocTudeckoro obopynosa-
HWs — pniooporpadvHeckx annapaTtax w annaparax
KOMNbIOTEPHOW ToMorpaduu. Beilbop aaHHoro obapy-
A0BaHWA OCHOBLIBAETCA Ha cneayrowmnx akTax:

« dinooporpadivyeckue UCCnefoBaHua ABns-
KOTCH OAHMM W3 CaMblX PacnpoCTPaHeHHbIX BWOOB
MCCNeaoBaHui B KasaxcTaHe;

= TOMOrpaguyeckue WCCNenoBaHWA XapakTep-
Hbl BBICOKMMW J030BbIMK Harpy3skaMu Ha nauWeHToe.

JKCnepUMeHTanbHbe paboTel NPoOBOAWNKCE B Ka-
BuHeTax, obopyacsanHeix (PucyHok 1, PucyHok 2,
PucyHok 3, PucyHok 4):
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DEVELOPMENT OF METHODOLOGY
FOR STUDYING OF DOSE FIELDS

IN X-RAY CABINETS

Mustafina E.V., Osintsev A.U., Bojko V.V.
Institute of Ecology and Radiation Safety NNC RK
Kazakhstan, Kurchatov

INTRODUCTION

The objective of this work is to develop a meth-
odology for the study of dose fields in cabinets of ra-
diodiagnostics. Data on the formation of dose fields
in X-ray cabinets will allow to evaluate the doses re-
ceived by medical personnel during radiodiagnostic
studies with the use of different X-ray devices. Also
the results of studying of the dose fields will allow to
assess the doses to specialists, which are involved in
research not being members of X-ray cabinet staff,
and the doses to people that assist patients during
research.
1. GENERAL PRINCIPLES

During development of the methodology for
the study of dose fields, principles of the spatial
distribution of X-rays were examined. To study
the spatial distribution of dose fields in X-ray cab-
inets, dosimeters were placed in the vertical and
horizontal planes, at the main alleged beams of
the distribution of radiation, at heights of 1, 1.5
and 1.8 meters above floor level, which corre-
spond to gonads, chest and head. This range of
vertical location of the dosimeters was adopted
in accordance with the indicated points of radia-
tion control at the workplace [1]. The horizontal
location was selected on the basis of the most
likely lines of distribution of X-rays, evenly be-
tween these areas. In order to eliminate the ef-
fect of radiation background in premises on the
process of formation of dose fields generated by
X-ray apparatus, before the measurements it is
necessary to determine the power of the dose
of radiation background, when X-ray apparatus is
not connected [2], and to subtract its contribu-
tion from the measured values of doses.

Proceeding from the task, it was decided to
use dosimeters that accumulate a dose and do
not require constant supervision of the operator
— individual thermoluminescent (TL) dosimeters or
direct-featuring dosimeters. For the study of dose
fields in cabinets of radiodiagnostics it is better
to use the TL dosimeters, as the direct-featuring
dosimeters do not allow to register the full range
of X-ray emission due to the fact that the range of
energies for these dosimeters starts with 60 keV.
The range of energies for the TL dossmeters starts
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with 1 keV. Also, they are more easy to maintain
and are nonvolatile.

Research of the process of formation of dose fields
was conducted under natural conditions, during nor-
mal operation of X-ray cabinet. According to the re-
sults of measurements of the effective dose, which
was formed after n number of «launches», there was
calculated the spatial distribution of doses for a sin-
gle conventional «launch» (the term «launch» means
a single study conducting or one patient scanning
procedure by X-ray apparatus). The average value of
dose for a conventional «launch» is calculated based
on the results of measurements.

Taking into account the minimum declared
exposition dose to one shot in the plane of the
receiver, the sensitivity of dosimeters (100 pSv)
and the possible distance of a dosimeter from the
source of X-rays {up to 4 meters), the number
of performed «launches» should be about 70 so
that to obtain representative results (since the
calculations were carried out without regard to
the weakening of radiation when passing through
the patient's body and the shell of device, the
number of «launches» has been defined with a
double margin).

2. EXPERIMENTAL ASSESSMENT OF APPLI-
CABILITY OF THE METHODOLOGY

The experimental work was conducted on two
types of X-ray diagnostic equipment — fluorographic
apparatuses and computed tomography scanners.
Selection of this equipment was based on the fol-
lowing facts:

« fluorographic studies are among the most com-
mon types of research in Kazakhstan;

« tomographic studies are characterized by high
radiation doses to patients.

The experimental work was conducted in cabi-
nets, equipped with (Figure 1, Figure 2, Figure 3,
Figure 4):

« photofluorographic apparatus 12F7K — 2 stud-
ies, 400 «launches» of fluorographic unit;

« computed fluorographic apparatus <«Fly-
uarkoms» 12FK1 — 2 studies, 270 «launches» of
fluorographic unit;

« computed tomography scanner CTHISPEED
CT/E - 3 studies, 1196 «launchess.




*  MNeHoYHBIM hriooporpadudeckum annapa- parom «@OnioapkoM» 120K1 — 2 ucchepoeanus, 270
ToM 1207K - 2 nccneposanus, 400 «nyckos» Gnoo-  «nyckos» GnooporpaUYecKoil YCTaHOBKY;
porpau4eckonl yCTaHoBKH; *+  KOMMLOTEPHBIM TOMorpagoM CTHISPEED

s KOMMBIOTEPHBIM (hrooporpadmyeckum anna-  CT/E — 3 uccnenoeanma, 1196 «nyckoes.
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Figure 2. Arrangement of control points of
the effective dose in the cabinet, equipped

with photofluorographic apparatus 12F7K
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Figure 3. Arrangement of control points of
the effective dose in the fluoregraphic cabhi-

net with apparatus «Flyuvarkom» 12FK1
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Figure 4. Arrangement of control points of the effective dose in the cabinet with computed
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Mo pesynsTatam, Noay4eHHsIM NPy NPoOBEAEHUH
vwccnenoBaHui, Bein NpoM3BefeH pacyeT ycpef-
HEHHOW A03bl, NPUXOAAWEHCA Ha OAMH «nNycks
dnooporpadMyeckMx YCTaHOBOK M ToMorpada.

Takxe ans oueHky pasbpoca U3MepeHHbix 4o3 oT-
HOCMTENLHO yCPeaHEeHHOW A03bl BbiN0 paccynTaHo
cTaHpaapTHoe oTknoHenue (Tabnuua 1, Tabnuua 2,
Tabnuua 3,).

Ta6nuya 1. Cpegree 3HaveHne Ao3bl Ha 1 «nNycKk» B NOMeweHnH, 060pyaOBaHHOM nie-
HOYHBIM dpnrooporpadmyecknM annaparom 12®7K (craHgapTHoe OTKAOHEHHE), MK3B

035(0,11)

I 0,30(0) 0,28(0,04) 8 0,34(0,06) | 0,36(0,03) | 0.47(0,08)
2 0.26(0) 0,28(0.01) 0,28(0.08) 9 0.24(0,01) | 0,22(0,07) | 0,36(0,06)
3 0,30(0,07) | 0,39(0,03) 0,36(0,07) 10 0,38(0,03) | 0,47(0,05) | 0,17(0,01)
4 0.24(0,07) | 0.38(0.04) 0,34(0.04) 11 0,2000,01) | 0,45(0,04) | 0,27(0,04)
5 0,41(0,04) | 0,48(0,11) 0,29(0,06) 12 0,39(0,05) | 0,43(0,04) | 0,27(0,19)
6 0,46(0,08) | 0,39(0.06) 0.32(0,06) 13 0,24(0,06) | 0,29(0,01) -

7 040(0,07) | 0,19(0.03) 0.37(0,06)

Tabauya 2 CpegHee 3Ha4YeHHE O3kl HA 1 «nyck» B noMeljeHnH, o60pygo8aHHOM KOMINbIOTED=-
HOM hmooporpahryeckum annaparom «®@moapkom» 12@K1 (craHpapTHoe OTK/IOHEeHHWe), Mx3B

1.60(0,14)

| 0,41(0,06)

0.84(0.17)

1.10(0.16) |

1 0,75(0.21) 1,20(0,07) i

2 0,71(0,05) | 0,84(0,08) 0,64(0.11) 9 0.60(0,08) | 1,20(0.07y | 0.85(0,10)
3 0,69(0.16) | 0.71(0.15) | 0.80(0,13) 10 1.00(0,12) | 0.63(0,10) | 0.85(0,04)
5 = 1.2000.23) = 12 0,99(0,05) | 1,07(0,11) | 0,85(0,01)
= 069011 - 13000.10) 13 0.92(0.29) | 1.28(0,74) | 2.34(1.50)

TaGnuya 3. CpegHee sHadeHne Jo3bl Ha 1 «nyck» B NoMeweHhy, 060pyAOBaHHOM KOMIbIO-

TepHeiM ToMorpaghom CTHISPEED CT/E(crangaprHoe oTKnoHeHHe), Mk38

0.35(0,03)

" 1,10(0,29)

" 0,96(0,23)

1 0.36(0,09) | 0,35(0,11) 5 0,93(0,18)

2 0,28(0,10) | 0,27(0,02) | 0,27(0,14) 6 0,80(0,20) | 0,85(0,12) | 0,75(0,04)
3 0,23(0.02) | 027(0.10) | 0,24(0,04) 7 0,84(0,05) | 1.00(0,25) | 0,88(0,09)
4 1,70(0,25) 1,30(0) 0,85(0,03) ] 1,00(0,25) | 0.96(0,15) | 0,90(0,17)

AHANW3 M3MEpPeHHbIX gaHHLIX NOKAa3an, JyTo Ana
NOSTYMEHUA AOCTOBEPHON KApPTWHLI NPOCTPaHCTBEH-
HOro pacnpefenceHus nonei Ao3, NpW HesHayW-
TENBHOM PACXOXAEHWW pe3ynsTaTos, AO0CTAaTOMHO
NPOBOAUTL [IBA WCCNENOBaHUS, C OAWHAKOBLIM pac-
NONOMEHWEM AD3UMETPOB. B cnyyae 3HaYMTENbHO-
ro pacXomaeHWa PesynsTaTos (Bbille NorpelHocTH
CPeACTE W3MepeHui), HeobXoauMo NPOBOAUTL TPe-
The vccnegoeadie, OgHako, AaHHaa MeTofonorua
OCHOBaHa Ha NpeaAnonoKeHUW, YTO BO BpemMs npo-
BE/IEHUA MWCCNEAoBaHWIA annapaTt WCNpaBeH, 3Kc-
NAyaTauMoHHbIE NapaMeTpbl HaxoAATCA B npeae-
nax HopMel W 33 nepuos paboT NPOBOAMTLCA BECb
CMEKTP CPeAHECTaTUCTUMECKUX McCneAoBaHuit. Mpu

3HAYUTENLHBIX OTKNOHEHWAX O3HHLIX NapaMeTpoB
BO BPEMA MPOBEAEHWA WCCNEoBaHWA, NOMyYeH-
Hble NPOCTPAHCTBEHHLIE pacnpefeneHus o3 MoryT
BbiTh, KaK 3aBbilUEHbI, TAK 1 3AHWKEHBI

Mpy NO3WLMOHWPOBEHMA AO3WMETPOB Ha OKHax
MOMYHEHL! PE3YNLTATE CO 3HAYMTENbHbIM pastpocom
AaHHb (Tabnuua 2, Todka 12). [laHHble U3MepeHua
HE MOFYT MCMONL30BATLCA ANSA OUEHKW Nnonei o3 B
KabWHETE, TaK KaK He XapaKTepu3yoT Ao3y chopMu-
posaHHyl0 paboTol peHTreHannapara. 370 MOXeT
BbiTb CBA3ZAHHO C TEXHWYECKMMIA OCODEHHOCTAMM UC-
Nonb3yeMmbix AN MCCNENoBaHWWA A03MMETpoB. [lna
T/l AO3UMETPOB KPUTWYHBIM ABNASTCA Harpes, npu
NOCTOAHHOM PacnoNMKEHWW A03UMETPA HA COSHUE,

Apeproe obwecTeo Kazaxcrana Ne



According to the results obtained in the studies, there
was calculated the average dose for one «launch», con-
ducted on fluorographic apparatuses and CT scanner.

Also, standard deviation was calculated in order to eval-
uate dispersion of the measured doses with respect to
the average dose (Table 1, Table 2, Table 3).

Table 1. The average value of a dose for 1 «launch> in the cabinet, equipped with pho-
tofluorographic apparatus 12F7K (standard deviation), uSv

Point | Mim [ AiSm | At18m Point | Atim | At1Sm | At18m

1 0,30(0) 0,28(0,04) | 0,35(0,11) 8 0,34(0,06) | 0,36(0,03) | 0,47(0,08)
2 0,26(0) 0,28(0,01) | 0,28(0,08) g 0,24{0,01) | 0,22(0,07) | 0,36(0,06)
3 0,30(0,07) | 0,39(0,03) | 0,36(0,07) 10 0,38(0,03) | 0,47(0,05) | 0,17(0,01)
4 0,24(0,07) | 0,38(0,04) | 0,34(0,04) 11 0,20(0,01) | 0,45(0,04) | 0,27(0,04)
5 0,41(0,04) | 0,48(0,11) 0,29(0,06) 12 0,39(0,05) | 0,43(0,04) | 0,27(0,19)
6 0,46(0,08) | 0,39(0,06) | 0,32(0,06) 13 0,24(0,06) | 0,29(0,01) .

7 0,40(0,07) | 0,19(0,03) | 0,37(0,06)

Table 2, The average value of a dose for 1 «launch» in the cabinet, equipped with comput-
ed apparatus «Flyuarkom>» 12FK1 (standard deviation), uSv

Point Atim At1,5m At1,8m Poknt Atim | At15m At1,8m
1 0,75(0,21) | 1,60(0,14) | 1,20(0,07) 7 0,41(0,06) | 0,84(0,17) | 1,10(0,16)
2 0,71(0,05) | 0,84(0,08) | 0,64(0,11) 9 0,60{0,08) | 1,20(0,07) | 0,85(0,10)
3 0,69(0,16) | 0,71(0,15) | 0,80(0,13) 10 1,00{0,12) | 0,65(0,10) | 0,85(0,04)
4 0,95(0,01) | 0,76(0,13) | 0,88(0,06) 11 0,77(0,08) | 0,65(0,17) | 0,81(0,09)
5 - 1,20(0,23) - 12 0,99(0,05) | 1,07(0,11) | 0,85(0,01)
6 0,69(0,11) s 1,30(0,14) 13 0,92(0,29) | 1,28(0,74) | 2,34(1,50)

Table 3. The average value of a dose for 1 «launch» in the cabinet, equipped with comput-
ed tomography scanner CTHISPEED CT/E (standard deviation), uSv

Point Atim At1,5m | At1,8m S Atlm At1,5m At1,8m
1 0,36{0,09) | 0,35(0,11) | 0,35(0,03) 5 | 093(018) | 1,10(0,29) | 0,96(0,23)
2 0,28(0,10) 0,27(0,02) 0,27(0,14) 6 0,80(0,20) 0,85(0,12) 0,75(0,04)
3 0,23(0,02) 0,21{511{!} 0,24(0,04) 7 | 0,84(0,05) 1,00(0,25) 0,88(0,09)
4 1,70(0,25) | 1,30(0) 0,85(0,03) g8 | 1,00{0,25) | 0,96(0,15) | 0,90(0,17)

Analysis of the measured data showed that, to
obtain a reliable picture of spatial distribution of dose
fields, it is sufficient in the case of minor results vari-
ation to carry out two studies with the same loca-
tion of dosimeters. And in the case of significant
discrepancies between the results (out above inac-
curacies of the measurements) there should be con-
ducted the third study. However, this methodology
is based on the assumption that during the studies
apparatuses are working normally, operating param-
eters are within normal limits, and the full range of
statistical measurements are carried out in working
period. Under significant deviation of these param-
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eters during the study period, the calculated spatial
distribution of the doses can be both overestimated
and understated.

When positioning the dosimeters near windows,
there were received the results with considerable
variation of data (Table 2, point 12). These measure-
ments can not be used for evaluation of the dose
fields in the cabinet, since they do not characterize
the doses, formed by working X-ray apparatus. This
may be due to technical features of dosimeters used
in the research. For TL dosimeters the critical fac-
tor is the heat during a constant arrangement in the
sunshine, as it appeared in the cabinet with digital



Kak Beino B cny4ae C pacnonoXeHweM B LMQpoBoM
dnooporpaduyeckom kabuHete, yacTe WHpOpMa-
UMM MoxeT BbiTe MckaweHa (B kabuHeTe, obopyno-
BaHHOM MNeHoYHBIM dniooporpaduyeckuM annapa-
TOM, OKH& PacrnonomeHs! Ha TEHEBOW CTOPOHE).

Bce cOTPYOHMKM MEOMUMHCKMX YYPEXAEHWH, Ha
Gase KOTOpbIX NPOM3BOAWIMCE AaHHLIE UCCNenoBa-
HWs, BbINK NOCTaBNEHLI HA MHAWBWAYANLHLIA [03M-
METPUUYECKUA KOHTPONE.

Ans NpoBepkM NPMMEHMMOCTHM METOOONOrMM B
oueHke hopMUPOBaHKMA WHAOWMBMAOYANbHLIX 003 Med-
nepcoHana BeiNo NPOBEAEHO CPaBHEHME W3MEpPEeH-

HbiX HHAWBMAYANEHEIX 402 MEegnepcoHana C 03aMu,
pAacCYMTAHHBIMA NO M3YYEHHBIM PagWalMOHHEIM NMO-
nam (Tabnuua 4). Pacyet Qo3 NpoBoannca C y4eToMm
hOHOBbIX 3HAYEHMI B NOMELWWEHWSX (BAMAHKE 24 4 B
CYTKMW), 3Ha4eHuH 003 Ha paboqeM MecTe B MOMEHT
«MYCKa» PEHTTeH YCTAHOBKW (BNWMAHWE TONBKO BO
BpeMa «nycka» peHTreH annapaTta) W KONu4YecTea
«MYCKOB» 33 KOHTPOMLHbIA Nepuog.

CpasHeHWe 403 NPOBOAMNOCE TONBKO ANA NEpCo-
Hana gnooporpadMyeckux KabuHETOB, Tak KaK npM
NpoBeAeHU KOMMNbIOTEPHOW ToMorpaduu nepcoHan
HE HaXOOMTCA HENOCPEACTBEHHO B KabuHeTte.

Tabnuya 4. Pesynbrarbl MHHAHBHAY3ABHOrO JOZHMETPHYECKOro KOHTPONMA H PEC‘I'&THOﬂ A03bi

[Maenounsiii guioopo- Penrren- - A ; = )
rpaduueckuii annapar 127K | nadopant 0,52£0,13 0,880,235
[ndporoii doopo- Pentren- ‘
rpadmueckuii annapar 120K1| nabopant 0,340,10 0,45+0,14 :

WMcxoas W3 NpPOBEAEHHOro aHanwsa, cheayert,
YTO MEAMUMHCKMI MEepCoHan AaHHbIX YYPEXOEHWHA
nony4aer aody nubo MeHbwyrlo pacdeTHoW, nwbo
Ha YPOBHE PacYETHOW, MpW 3TOM pa3HMuUa Mexay
PACYETHBIMA 3HAYEHWAMM [03bl M A3HHBIMMK, NO-
AYYeHHBIMM  NPU  NPOBEAEHWM WHAMBMAYANLHOIO
[OIUMETPUYECKOrD KOHTPONA, nexar B obnactu
HeonpegenaHHoOCTH W3MEpPEeHMA OQdHHLIX BenW4iH.
L0361, NONYYEHHBIE PACYETHBLIM MYTEM, B 0BOMX Cny-
4Yamx MPEeBLIWADT W3MEepPEeHHbIe, TaK Kak npw pac-
YETE NPUHWMANOCE YTO AaHHBIM NepcoHan npucyT-
CTBOBAN NpH BCEX WCCNefOBaHUAX YTO HE ABNAETCA
OEeWCTBMTENBHOCTBIO.

YuuThiBan CXOOUMOCTE PE3YNETATOB, MOXHO Npo-
M3BECTH OLEHKY NpeancnaraeMoin Ao3el, NepcoHana
B0 poaHbLIX NauMeHTa NoMoralowux Npy nposeae-
HWK MCCNEf0BaHWIA U HAXOAAWMXCS B NoNe BO3aen-
CTBWUA PEHTTEHOBCKOrO M3Ny4YeHus BO BPEMA Npose-
LEHWA KOMNLIOTEPHOM TOMOrpaui NPY HaXOMOEHUK
B Toukax A U b (PucyHok 4). U3 pacyerta, 4To NpM
obcnefoBadiK OOHOMD NAUMEHTa NPOU3BOAMTCA Mo-
pagka 30-34 «nyckos» [03a BCNOMOraTensLHoro nep-
COHana, HaxoasWerocs B BbiIGpaHHbIX TOYKax, cocTa-
BuT 0,04 M3 anA Todkm A n 0,23 M38 ana ToukK b.

BbIBO[1bl

Wcnonb3oBaHue AaHHOW METOdONorMd M3Mepe-
HWI JO30BLIX NONEN NO3BONAET OAHOBPEMEHHO NPOo-
BOOWTL 3IHEProHe3aBUCWMblE M3IMEPEHWMA NO BCEMY
nepuMeTpy kabuHeTa, B 0AMHAKOBLIX yCnosuax, 6es
Y4acTua onepaTtopa.

Ona nonyd4eHus penpe3eHTaTMBHLIX pPelynsra-
TOB, KOMWYECTBO NPOBEEHHLIX «MYCKOB®» ACMKHO
6biTb He MeHee 100.

[JaHHas METOAONOrMA HE YYWTBLIBAET BOIMOKHBIE

TEXHWYECKWE HEMCNPABHOCTW annapata W pasHW-
LUy HacTpoexk npu NpPOBEAEHUM Pa3nuyHbiX BUAOB
vccnenoBarmi. MpW 3HAYWTENbHBIX OTKAOHEHWAX
A3@HHLIX MapaMeTpoB BO BPEMA NPOBEAEHWA WC-
CNefoBaHWii, NoONYYeHHbIE NPOCTPaHCTBEHHLIE pac-
NpegeneHia 402 MOryT BbiTh, KaK 3aBbillieHbl, TaK 1
FAHMKEHBl. Tak Kak Hauwbonbles BNUAHWE OKa3blBa-
KT TEXHWYECKME HEWCNPABHOCTH TO ANA CHUXMEHUA
NOrpewHoCcT onpeaeneHns nonel [o3 Ao Havana
WCCNeaosaHui HeobXoaMMO NPOBECTH OLEHKY Tex-
HMYECKOr0 COCTOAHWA annapaTta W KOHTPONb 3KC-
NNyaTauMoHHBIX NApaMeTpoB,

BO3MOMHEI MCKaXEHUA MNOKA3aHWi A03MMETPOB
Npy pasMelleH i WX Ha OKHaX, PacnoNOXeHHLIX Ha
COMHEYHON CTOPOHE, NWBO Y HarpeBaTeNbHbIX Npu-
6opos unu npubopos, nNpu paboTe KOTOpPeIX Bbige-
NAETCA 3HAYUTENBHOE KONWYECTBO TennoTsl (McTou-
HHUKK MUTEHKA KU T.0.).

JanHuie 06 u3yYeHHsIX PaguaLMOHHBIX NONAX
MOXHO MCMonb30BaTh ANA OLEHKW OKWOAEMbIX 403,
NOMyYeHHbLIX MeanepcoHanoM, nubo poaHsIMM na-
LMEHTa NOMOraloLLEero Npy NpoBeAeHWM MCCNeaoBa-
HMIA 1 HAXOAAWEroca B None BO3AEWCTBWA PEHTTe-
HOBCKOrQ W3Ny4eHus.

NUTEPATYPA

1. CaHuTapHO - 3NUOEMUONOrUYEcKUe Npasuna
u Hopmbl N2 303 «CaHMTapHo — 3nWaeMuonoruye-
ckue TpeboBaHMA K NPOEKTUPOBAHKUIO, COAEPMAHUIO
W 3KCTINyaTaumy KabMHETOB NYYEBOM AMAarHOCTHKA U
Tepanuu:, 23.05.2008.

2. MeTtoawka msmepeHus ramma-oHa Teppu-
TOPWH WM noMmelleHuid./YTeepxaeda 3am. [haeHoro
locyaapcTBEHHOMO CaHMTapHoro spada PK M.B. Cna-
Taes/, 25.08.199
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fluorography, some information may be distorted (in
the cabinet equipped with photofluorographic appa-
ratus windows were on the shady side).

In the medical institutions, where the studies were
conducted, all employees were put under individual
dosimetric contral.

To verify applicability of the metodology in evalu-
ating of individual doses to medical staff, the meas-
ured individual doses were compared with the dases
to medical staff, that were calculated on the basis of

the studied radiation fields (Table 4). Calculation of
the doses was carried out considering background
values in premises (effect for 24 hours a day), dose
values at workplace in the moment of X-ray appara-
tus «launching» (effect anly for «launching» period),
and the number of «launches» during check period.

Comparison of the doses was held only for the
personnel of fluorographic cabinets, since during
computed tomography the staff doesn't located di-
rectly in the cabinet.

Table 4. The results of individual dosimetric control and estimated doses

Tyoe of equipment Naing ] anqﬂucﬂmdm Calculated dose per
' of Hp(10) per quarter, mSv ‘quarter, mSv
Photofluorographic S
5 52 +0. 8520,
apparatus 12F7K X-ray technician 0.52+0.15 0.8510.25
Computed fluorographic i "
apparatus 12FK1 X-ray technician 0.34+£0.10 0.45+0.14

Proceeding from the analysis, the medical staff of
these institutions receive a dose lower than it was
estimated, or at the same level. Herewith, the dif-
ference between the calculated values of the dose
and the results obtained during individual dosimetric
control lie in the area of uncertainty of measurement
of these values, In both cases, the calculated doses
were higher than measured values, since the calcula-
tion assumed that the staff was present at all studies
that is not true.

Taking into account the convergence of the re-
sults, it is possible to evaluate the expected dose,
to the staff or patient's family, which assist in con-
ducting the studies and get impact of the X-ray
exposure during computed tomography while in
the points A and B (Figure 4). On the assumption
that in the process of examination of one patient
there occures 30-34 «launches», the dose to sup-
port staff, located at selected points, will amount
to 0.04 mSv for the point A and to 0.23 mSv for
the point B.

CONCLUSIONS

The use of this methodology of measurement of
dose fields allows to carry out simultaneous nonvola-
tile measurements of all around the perimeter of the
cabinet, under the same conditions, without opera-
tor's intervention.

To obtain representative results, the amount of
conducted «launches» should be not less than 100.

This methodology does not consider possible
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technical malfunctions of apparatus and the differ-
ence in settings when carrying out various kinds
of research. In the case of significant deviations of
these parameters during the study, the obtained
spatial distributions of the doses may be overes-
timated, as well as understated. Since technical
malfunctions exert the biggest influence, before
the studies it is necessary to assess the technical
condition of the apparatus and to control the oper-
ating parameters in order to reduce the error in the
determination of dose fields.

Distortion of dosimeter indications may occur
when placing them near windows on the sunlit side,
or near heating elements and appliances that gen-
erate a significant amount of heat (power sources,
etc.).

Data on the study of radiation fields can be used
for estimates of expected radiation doses received
by medical personnel or members of the patient's
family that assist in research and locate in the field
of X-ray exposure.

LITERATURE

1. Sanitary - epidemiological rules and norms N@
303 «Sanitary - epidemiological requirements for the
design, maintenance and exploitation of the cabinets
of radiation diagnosis and therapy, 05-23-2008.

2. The procedure for measuring gamma-back-
ground of areas and premises. / Approved by M.B.
Spatayev, Dep. Chief State Sanitary Doctor of the Re-
public of Kazakhstan / 25.08.1997,
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11 nem e chepe paduayuoHHO20 KOHmMpons!

C yvyemom pexomeHdauyul MAIAT3
(MexdyHapodHozo azeHmecmea no amomHol sHepauu)!
FNocydapcmeeHHsie nuyexsuu Komumema no amoMHoU 3Hepzemuke
A 0001787 u I'71A 0000128

PaguwauwoHHas naGopartopus KAT3M-A3 okasbieaer ycnyrv M obnagaeT npasoM Ha NpoBefeHwe
pabBor no:

»  WMHaveuayansHoOMY [JO3MMETPUYECKOMY KOHTPOMIO HaceneHus W nepcodana, pabotalouiero ¢

HCTOMHUEAMKW MOHU3WPYRHILWEro WanyyYeHns W paguoakTUBHLIMKW BELLECTRBaAMM.
HAna amux pabom UMEEMcH COSPEMEHHOE &MEpUKaHCKOe asmomamusuposanHoe ofopydosanue muna
HARSHAW G600 c mapMOomoMUHLCLERMHLIMU Jo3UMempamu.
TIfl-0o3umempel PeaucmpUpyom 2amma-, Dema-, PeHM2eHOBCKOE U HEUMPORHOE UAMYYEHUS.
KAT3M-A3 - eduHcmeeHHan opeaHusauus 8 Pecrybnuke, ocytuecmanaiowan koHmpons u yvem HelimponHeix doa
oany-eHUs,
Mpomoxon MOK exmovaem sghhexmuanyio doay U do3y Ha KOXe 8 COOMBEMEMaUe ¢ HOPMamUSHLIMU JOKyMEeHMaMU.

« [lpoBeneHuo paguaLMoHHOro KOHTPONA TEPPUTOPHIA, NOMeLeHui, pabounx MecT.
MamepeHUa NposodAMcA ¢ NPUMEHBHUEM 3apyBexHbix U  omevecmeetrbix npubopoe. Takux, xax paduomenmip-
criekmpomemp FieldSPEC, dosumemp-paduomemp PRM 610, dozumemp-paduomemp "PKC-01-COMN0O",  paduomemp
padora u NP "PAMOH-02%

« OnpepeneHWio cofepXaHus paguoHyKnnaos B Matepuanax u obbekTax okpyxXaiolen cpeas.
Uccnedosanus npof cmpoumensHelX Mamepuance, MONMUeHo20 Coipes, €0del, noves! U Opyaux obbexmos
okpy¥awel cpeds! NPo8OGAMER CNEKMPOMEMPUNECKUM MEMOJOM € UCMONEI08aHUEM CUUHMUMMNAULOHHOZ0 2aMMa-
CeKMpoMEmpa ¢ npozpammibiM obecnedeHuem Mpoepecc -2000"

» Peanu3auun MCTOYHUKOB WOHW3IWPYIOLLEro MW3Ny4MeHWs 3aHMMaeTcs MOWCKOM NoTeHUnanbHbIX
NOCTABLUMKOB, C cyBnogpaaYMKamy, KOHTpONemM BeIfOMHeHWs AOrOBOPOB, YYETOM NOCTaBNAEMbIX
.

- [Ons obecne4yeHuna Ka4ecTBa BINONHAEMbIX paboT KoMNaHuA MMeeT:
- WTAT KBanuUUMPOBAHHBIX COTPYAHWKOB;
- marepuvanbHyo baay,
- yTBEPXKOEHHLIE METOAWKWM NO NPOBENEHUIO H3MEpEHUA.

B HacTosiee Bpems nabopatopus KAT3M-AS paboraet ¢ ropHoaobbiBalowmmm, HedTerasoBeiMu,
reonoropaileefoqHbLIMA K MedULMHCKMMK CpraH3aunamMmn.

TOO " KAT3M-A3"

050020, r. Anmatel, yn.J1.YankuHon, 4
ten./dakc: (727) 2622133, 2622115

E-mail: katep-ae@mail.ru
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