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The problem of mass death of birds of prey
from electrocution on overhead power lines
(PL) of medium power (6-10 kV) in the ter-
ritory of Kazakhstan is well known since
the times of the USSR and is still relevant.

Our team has been dealing with this prob-
lem since 2010 (Saraev, Pestov, 2011; Pestov
et al., 2012; 2015; 2019; 2021). Over the past
years, we have repeatedly encountered vari-
ous aspects of this problem and observed the
consequences for ornithofauna from the use
of certain technical solutions in the design,
construction, operation, and reconstruction
of PL. The present report is devoted to a brief
review of some options of technical solutions
in equipping PL in Kazakhstan.

Numerous studies have confirmed that
the most dangerous structure for birds is
a 180° inverted T-shaped metal grounded
traverse with pin insulators mounted on a
reinforced concrete pole, combined with
an uninsulated current-carrying wire. Un-
fortunately, this design of PLs is still the
most widely used in Kazakhstan, their total
length is tens of thousands of kilometers.
Attempts to make it safer for birds by in-
stalling distracting T-shaped attachments,
deterrent metal “whiskers” or additional
“blank” insulators proved ineffective, and
in the case of “whiskers” — harmful.

It is obvious that the most optimal from
the point of view of biodiversity conserva-
tion is the refusal to use PLs in favor of al-
ternative solutions, which allows not only to
completely eliminate the death of birds from
electrocution and mechanical damage from
collision with wires, but also preserves the
aesthetic value of the landscape, which is es-
pecially important for protected areas.

A vivid example of such a progressive
and responsible approach in Kazakhstan is
the Beineu-Shymkent main gasline owned
by Beineu-Shymkent Gas Pipeline LLP.

This pipeline does not have an associated
PL, electrochemical protection in this case
is provided by cathodic protection sta-
tions (CPS). All CPSs on this gas pipeline
are powered by modular-packaged electri-
cal power plants with Capstone C30/C65
autonomous microturbine units manufac-
tured by Capstone Green Energy Corpora-
tion (CGRN) from the USA. The official dis-
tributor of CGRN in Kazakhstan is Synergy
Astana LLP. We hope that in the future this
technology will be widely used in the con-
struction of new pipelines and consider it
necessary to promote this experience.

Another priority technical solution is
the use of self-supporting insulated wire
(SIW) for PL installing, which not only re-
duces the probability of electrical injuries,
but also practically eliminates the possi-
bility of short circuits during operation.
However, the use of SIW alone does not
completely eliminate bird deaths.

As our studies on PLs running along the
Beyneu-Chelkar railroad have shown, the
possibility of electrocution persists when
birds come into contact with devices used
to protect PLs made of SIW from atmos-
pheric overvoltages (lightning). The degree
of danger for birds depends on the design
of these devices. The death of birds of prey
from electrocution has been recorded on PLs
equipped with air-gap arresters. At the same
time, no bird deaths have been recorded on
overhead power lines equipped with long-
flash-over arresters without spark gaps.

On this basis, the use of SIW in combina-
tion with long-flash-over arresters can be
recommended throughout Kazakhstan. In
the best case scenario, this design could be
additionally equipped with a T-shaped in-
sulated perch on the pole arm, distracting
large birds of prey from using the SIW as
a perch, which is observed in its absence.
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In recent years, during the construction
and reconstruction of overhead power lines
in Kazakhstan, the >-shaped dovetail trav-
erse with suspended insulators has been
widely used instead of the traditional trav-
erse with pin insulators. The use of this
structure reduces the number of dead birds,
but, unfortunately, does not exclude the facts
of deaths of large birds of prey, including
eagles, which, due to insufficiently large dis-
tance between the horizontal component of
the traverse and the current-carrying wire
above it (about 70 cm), can cause a short cir-
cuit by touching the head of the wire. It is ob-
vious that by making minor changes leading
to increase of the above-mentioned gap up
to 100 cm, the dovetail traverse design would
become practically safe for birds.

In some regions of Kazakhstan, presum-
ably from the USSR times, overhead power
lines made on wooden poles and overhead
power lines on reinforced concrete poles
with wooden arms have been preserved.
Due to the dielectric properties of wood,
these structures are relatively safe for birds
in terms of the possibility of electrocution.
However, the share of such overhead power
lines is small and is likely to decrease further
over time. It is obvious that the use of mod-
ern wooden poles and insulated composite

arms is very promising, however, we are
not aware of the facts of application of these
technologies in Kazakhstan at present.

In all other cases, relative safety of PLs with
traditional horizontal crossarms with pin in-
sulators and “dovetail” arms can be ensured
through the use of polymer bird protection
devices (BPD), isolating small (50-100 cm)
sections of current-carrying wires in the
place of their attachment to insulators on
the crossarms. In the last decade, the prac-
tice of using isolating BPDs in Kazakhstan
is becoming more and more widespread.
However, according to our observations,
the share of ornithocidal PLs not equipped
with BPDs is still very high, and the real ef-
fectiveness of BPDs strongly depends on the
quality of the products used and strict com-
pliance with technical requirements for their
selection and installation.

Thus, in Kazakhstan in recent years there
has been obvious progress in solving at the
technical level the problem of mass death
of birds in PL from electrocution, but the
measures taken are not yet sufficient for
the comprehensive solution of this prob-
lem. It is obvious that for a wider and
faster introduction of advanced technolo-
gies in this area it is necessary to promptly
adjust the existing regulatory framework.

HEKOTOPBIE ACNEKTbI NPOBJIEMbI SALLUTbLI NTUL, OT
NOPAXEHUA ANEKTPUYHECKUM TOKOM HA BO3AYLWHbLIX IMHUAX
ANEKTPOMNEPEOAYYN B KASAXCTAHE
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ITpobaeMa MaccOBOM TIMOEAM XVIIHBIX
OTUII OT HMOPa’keHWs SAEKTPUUECKUM TO-
KOM Ha BO3AYIIHBIX AVHUSIX SAEKTpOIIepe-
aaut (BA) cpeaneit momuocTy (6-10 kB) Ha
Teppuropy Kaszaxcrana Xopormo mn3BectHa
emle co BpeMéH cymectsoBanuss CCCP u
IO-IIpe>KHEeMY aKTyaAbHa.

Harrra xoMaHAQ 3aHMMAETCsI AQHHOM IIPO-
6aemoit ¢ 2010 r. (Capaes, Ilectos, 2011; ITe-
cToB 1 Ap., 2012; 2015; 2019; 2021). 3a mpo-

IIIeAIIie TOABI Mbl HEOAHOKPATHO CTaAKM-
BAAVICh C Pa3sAMIHBIMI acTIeKTaMM AAHHOM
IPO6AEMBI ¥ HaOATOAAA TIOCAEACTBUST AAST
OpHMTO(pAYHBI OT VICIIOAB30BAHMSI TeX VAV
MHBIX TEeXHNYECKMX PeIleHyil IMpU MpOoeK-
TUPOBaHIMV, CTPOMTEABCTBE, SKCIIAyaTaIm
n pexoHcTpyKimm BA. Hacrosimiee coobrie-
HIfe TIOCBSIIIIEHO KPaTKOMY 0630py HEKOTO-
PBIX BapMaHTOB TEXHWUECKMX PelleHNii B
ocHarery BA Ha reppuroprm Kasaxcrana.
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MHorouncAeHHbIMI VICCA@ AOBAHVSIMIA
TIOATBEPKAEHO, UTO HamboAee —OIacHO
KOHCTPYKLIME! AAS ITHIL SIBASIETCS Tiepe-
BépHyTast Ha 180° T-obpasHast MeTaaAMde-
CKasl 3a3eMAEHHAST TpaBepca CO IIThIPeBbIMUI
M30ASITOPaMM, CMOHTMPOBAHHAS Ha XKeae-
306€TOHHOI OIOpe, B COYETaHMM C HEM30AU-
POBaHHBIM TOKOHeCyIIMM IpoBoaoM. K co-
>KaA€HIIO, IMEHHO AaHHAsI KOHCTpyKyst BA
AO CMX TIOp HarboAee IIMPOKO MCTIOAB3YeTCsT
B Kasaxcrane, cymmapHasi MpOTSDKEHHOCTb
TaKMX AVHMI COCTABASIET ACSITKM TBICSI KM.
INomeiTK caeraTh eé 6Goaee HesomacHoO
AAST IITULL ITyTeM YCTaHOBKM OTBAEKAOIIVX
T-obpasHbIX mpucas, OTHYIMBAIOIIMX Me-
TAAAMUECKUX «yCOB» VAU AOTIOAHUTEABHbIX
«XOAOCTBIX» U30ASITOPOB OKa3aAuCh Hesd-
deKTUBHBL, a B CAydae C «yCaMI» — BPEAHDIL.

OueBrAHO, UTO CaMbIM ONTMMAABHBIM C
TOUKM 3peHMsl COXpaHeHus: bropasHoobpa-
31T SIBASIETCSI OTKa3 OT UCIIOAB30BaHMsI BA B
MIOAB3Y aAbTEPHATUMBHBIX pellleHuii, TT03BO-
ASTFOLLIMIL He TOABKO TIOAHOCTBIO VICKAIOUMTh
rU6eAD IITHULL OT IOPa>KeHNST SAeKTPUIECKIM
TOKOM U OT MEeXaHMUYEeCKUX MOBPeXACHMI
IpU CTOAKHOBEHMM C TIPOBOAAMM, HO M CO-
XpaHsleT 3CTeTUMYEeCKYIO IIeHHOCTb AaHA-
madoTa, YTO OCO6EHHO BaXKHO AAS 0CO6O
OXpaHsIeMbIX IPUPOAHBIX TEPPUTOPIA.

SIpKuM TIpMMepOM TIOAOGHOTO IIporpec-
CUBHOTO 1 OTBETCTBEHHOTO Ioaxoaa B Kasax-
CTaHe SIBASIeTCS] MaTYCTPAABHBIV Ta30IIPOBOA,
«bermey — IlbIMKeHT», IpUHaAAEKALIVIL
TOO «l'azonposoa beimey — IIbiMkeHT».
AaHHBI TPYOOIIPOBOA, He MIMeeT COMyTCTBY-
omeii BA, saexrpoxumsammmTra B AQHHOM
CAydae obecrieurBaeTcsl CTAaHLIMSIMM KaTOA-
Hor 3ammrhl (CK3). Bce CK3 Ha aAanHHOM
ra3’ompoBOA€ 3alMTaHbl OT OAOYHO-KOM-
MIAEKTHBIX SA€KTPOCTAHIIMIA C aBTOHOMHBIMIA
MMKpOTYpOUHHBIMI ycTaHOBKamy Capstone
C30/C65 mpomssoacrsa Capstone Green En-
ergy Corporation (CGRN) 13 CIIA. Ocpram-
aapHbI AMcTpubbioTep CGRN B Kazaxcrane
—-TOO «Synergy Astana». MbI HapeeMcsT, ITO
B AaAbHeMIIIeM AaHHasl TeXHOAOrusl OyaeT
IIMPOKO MCMOAB30BAThCS ITPY CTPOMTEABCTBE
HOBBIX TPYOOIIPOBOAOB M CuUMTaeM Heobxo-
AVIMBIM TIpOTIaraHAMPOBATh AQHHBII OITBIT.

Eme OAHMM HOPUMOPUTETHBIM TeXHUYe-
CKIM pellleHreM SIBASeTCSI UCTIOAb30BaHue
CaMOHeCYIIIer0 M30AMPOBAHHOTO IPOBOAA
(CHIT) mpu obopyaosarvm BA, xoropoe
He TOABKO CHIMXKAeT BePOSITHOCTD SA€KTPO-
TpaBMaTM3Ma, HO U MPaKTUUIECKU MCKAIO-
yaeT BePOSITHOCTh KOPOTKMX 3aMbIKaHII B
mporecce skcrayaTauya. OAHaKO, UCIIOAD-
sosarre CUIT camo 1o cebe He TIOAHOCTHIO
VICKATOUAeT I'M6eAb IITHII.

Kak moxkasaam Halm mccaeprOBaHMS Ha
BA, maynmix BAOADB XeAe3HOV aoporyu bert-
Hey — Yeaxap, BO3MOXXHOCTb MOpPakeHMsI
SAEKTPUYECKMM TOKOM COXPaHsIeTCsl Mpu
KOHTaKTe ITWUIL C YCTPOMCTBaMM, VICITOAB-
3yeMbIMI AAST 3alIMThI BA, BbIMOAHEHHON
CHLII, oT rpo30BbIX NepeHanpsKeHmit (MOA-
awi). CTeneHb OITaCHOCTY AAST ITTHIT 3aBUICUT
OT KOHCTPYKIOIM STMX YCTpOMCTB. ['mbean
XVITHBIX ITUL, OT HOPakeHUsI SAeKTpuJe-
CKMM TOKOM b6bIAa OTMedeHa Ha BA, o60-
PYAOBaHHBIX Pa3spsIAHMKAMMU C MICKPOBBIMMA
npoMeXyTKamu. B To xe Bpemst, Ha BA, obo-
PYAOBaHHBIX AAVHHO-MICKPOBBIMU Pa3psiA-
HMKaMM, He VIMEOLIVIMM MICKPOBBIX ITpOMe-
KYTKOB, PaKTbI TM6EAV IITHILT He OTMEU€EHbI.

Ha »TOoM oOcCHOBaHMM MCIIOAB3OBaHME
CHII B coueTaHMM C AAVHHOMCKPOBBIMM
paspsAHMKaMM MOXeT OBITb peKOMeH-
AOBaHO Ha Bcell Teppuropym Kasaxcrana.
B onTmMaabHOM BapMaHTe, AaHHAasl KOH-
CTPYKIIMSI MOTAa 6Bl 6BITH AOTIOAHUTEABHO
ocHameHa T-06pa3HON M30AMPOBaHHOM
MIpMCcaAOll Ha TpaBepce omopbl BA, oTBae-
Karolley KPYMIHBIX XMIITHBIX ITHUI OT JC-
noab3oBaHMst CHIT B kadecTBe mpucaabl,
YTO HAOAIOAAETCSI IPY €€ OTCYTCTBUIL

B mocaeaHMe roAbI Ipy CTPOUTEABCTBE U
pexoncTpyxkuym BA B Kazaxcrane mmpoxo
MCTIOAB3yeTCsT >-0bpasHasl TpaBepca «Aa-
CTOUYKMH XBOCT» C TIOABECHBIMM M3OASITO-
pamMy B3aMeH TPaAVLIMOHHOV TpaBepChl CO
IITBIpEBbIMM M30AsITOpamu. IIprmMenenne
AQHHOM KOHCTPYKLMM CHVKAET KOAMYe-
CTBO I'MOHYIIVIX IITHII, HO, K CO’KaA€HMIO, He
MICKAIOYAeT (pakThI IMOeAV KPYIIHBIX XIAIII-
HbBIX OTUL, B TOM YMCAE, OPAOB, KOTOpbIE
73-32 HEAOCTATOYHO OOABIIIOTO PACCTOSTHIS
MEXAY TOPM30HTAABHOM COCTaBASIOLLIEN
TpaBepChl ¥ PacIOAOXKEHHbBIM HaA Hell To-
KOHeCyIlIMM IpoBOAOM (okoro 70 cM), Mo-
T'YT BbI3bIBATh KOPOTKOE 3aMbIKaHMe, Kaca-
sICb TOAOBOJI ITpoBOAa. OUeBMAHO, UTO IIpK
BHeCEHMVI He3HAUMTEAbHBIX W3MeHeH],
MNPUBOASIIINX K YBEAVUEHMIO BbIIIEYKa3aH-
Horo npomMexyTka A0 100 cM, KOHCTPYKIMST
TpaBepChl «AACTOUKMH XBOCT» CTara Obl
IIpaKTIIeCKy 6e30IacHOM AASI IITVALL

B mexoroppix pernonax Kasaxcrana, mpea-
noaoxureabHo co Bpemen CCCP, coxpa-
HUAVCH BA, BbIOAHEHHbIE Ha AEPEBSHHDIX
omopax, 1 BA Ha >keae306€TOHHBIX OIOpax
C AcpeBsSHHbIMM TpaBepcami. baaroaapst
AVISAEKTPUUYECKMM  CBOVICTBAM ~ ApeBeCHHbI
AQHHbIe KOHCTPYKIMVI OTHOCUTEABHO be3-
OIIACHBI AAS ITTMIL B ITAQHE BO3MOXKHOCTU VX
TIOpa’kKeHVsT SAEKTPIIecKM TOKoM. OAHaKo,
AOASI TIOAOBHBIX BA HeBeamka 11, BEPOSITHO,
C TeueHVeM BpeMeHM OHa OYAeT M AAABIIle
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yMeHbiarcs. O4eBMAHO, UTO BechbMa IIep-
CHIEKTVBHO MCIIOAB30OBaHME COBPEMEHHBIX
AEPEBSIHHbBIX OMOp ¥ M30AMPOBAHHBIX KOM-
TIO3UTHBIX TpaBepc, OAHAKO (paxThl IIpuMe-
HeHMsI AAHHBIX TexHoAormit B Kasaxcrane B
HaCTosIIIee BpeMsl HaM He M3BEeCTHBL.

Bo Bcex mpoumx cAydasix OTHOCHUTEAB-
Hasi 6e3omacHOCTb BA ¢ TpaAMIoHHbIMM
TOPM30HTAABHBIMU TpaBepCaMy CO IIThI-
PeBBIMIU U30ASITOPAMU U TPaBepPCaMM «Aa-
CTOUKMH XBOCT» MOXeT 6bITh obecrieueHa
3a CY4ET IMPUMEHEeHMUS MOAMMEPHBIX ITU-
Le3alnuTHLIX ycrporicts (I13Y), mzoanpy-
formx Heboapmme (50-100 cm) ydacTku
TOKOHECYIIMX IMPOBOAOB B MecTe MX Kpe-
IIAEHMS K M30ASITOpaM Ha Tpapepcax. B mo-
CAeAHee AeCSTUAeTHE MPaKTUKa UCIOAb-
soBanms u3oanpyommx I13Y B Kasaxcra-
He CTaHOBUTCSI Bcé 60Aee pacIpoCTpaHeH-

Hoii. OAHAKO, IO HAIMM HaBGAIOACHUSIM,
AOASI OPHUTOLMAHBIX BA, He ocHaIIEHHBIX
I13Y, Bcé emié oueHb BeAMKa, a pearbHast
scpdpexTrBHOCTD 113V cMABHO 3aBUCHT OT
KadecTBa MPUMeHSeMbIX M3AEAVIE U XKECT-
KOTO COOAIOAEHMS TeXHIIECKNX TpeboBa-
HIIA TI0 VX TIOADOPY M MOHTaXY.

Taxmm obpasom, B Kazaxcrase 3a mocaea-
HIe TOABI HAMETHMACS] OUeBMAHDIN IIporpecc
B pellleHM Ha TeXHIIeCKOM ypOBHe IIpo-
6AeMbI MaccoBOM ImbeAu mmmil Ha B BA or
TIOpa>keHMsI SAKTPITIECKM TOKOM, OAHAKO
IIPeATIPMHATbIE Mepbl II0Ka He AOCTaTOUHbI
AASI KAPAVHAABHOTO peIleHNsT AaHHOM IIpo-
6aeMbl. OUEBMAHO, UTO AAST BOAee IIIPOKO-
TO M OIepaTMBHOTO BHEAPEHMS ITepeAOBBIX
TeXHOAOIVI B AQHHOM 0O6AACTM HEOBXOAMMA
orlepaTUBHAsl KOPPEKTMPOBKa CYIIeCTBYIO-
111V HOpMaTUBHO-TIPaBOBOL 6a3bl.

KA3AKCTAHOAFbI 9YE 3NEKTP XEJNJEPIHAEN K¥CTAPObI SNEKTP
TOFbIHAH KOPFAY MOCENENEPIHIH KEUBIP ACMEKTIJNEPI

lMecmoe M.B. («[poHm» 3konoausinbiK opmarnbirbl, HuxHul Hoszopod, Pecel)
OHrapbaees H.X. (bBuoanyaHmypninikmi 3epmmey XoaHe cakmay opmaribifbl, ACmaHa,

KasakcmaH)

Koumaxm:
Mapx I1ecmos
vipera@dront.ru

Hypnan Oneapbaes
nongarbayev@brcc.kz

Ycotnornamoin 0stiexces: Ilecmos M.B., Oneapbaes H.X. KasakcTaHAaFBI 5ye AeKTp XeAlrepiHAeri KvCTapAbI
SAEKTp TOFBIHAH KOpPFay MaceAeAepiHiH Kelibip acnekTiaepi. — IlepHaTsle xyammmky 1 ux oxpasa. 2023. Crerr-
BoII 2. C. 390-394. DOI: 10.19074/1814-8654-2023-2-390-394 URL: http:/ /rrren.ru/ru/archives /35156

KasaxcraH aymarplHAQ OpTallla KyaTTbl-
ABIFBI (6-10 kB) saexTp xeairepirae (32K)
SAEKTP TOFBIHBIH COFYBIHAH >KBIPTKBIII
KVCTapABIH >Kallllaif KBIPBIAY IIPOOAEMACHI
KCPO asyipinen bepi 6eAriai xksHe sAi Ae
©3€eKTi OOABIIT OTBIP.

Bisain Ton 6va Maceaemer 2010 XpIrraH
bepi avHaabichn Keneai (Capaes, Ilectos,
2011; IlectoB xsHe T.6., 2012; 2015; 2019;
2021). OTKeH XBIAAAPBL 6i3 OVA MaceAeHIiH
SPTVPAL acrieKTirepiHe OipHellle peT Tam
BOAABIK X3He 3ye XeAirepiH xobaray, cary,
TaiAaAaHy >KsHe KaiiTa Kvpy Ke3iHae 6eArini
Oip TeXHMKAABIK IIEMIMAEPAl KOAAAHYABIH
opHUTOdbayHa VIIIH CAaAAAPBIH OGaliKaAbIK.
bva ecen Kasaxcranaars! 92K >xabapIkTayaa
TeXHVMKAABIK IIeHIMAEPAIH 1<e17161p HVCKaAa-
PBIH KbICKAIIIa IITOAYFa apHAAFaH.

Kerrreren 3eprreyaep Kvcrap VIIIH eH
KayinTi xoHcTpyxims 180° Tenkepinrren T-
TSPi3Al METaAA Xepre TVIbIKTaAraH, TeMip-
6eTOHABI TipekKe OpPHATBIAFaH, OKIIIAyAdH-

baraH TOK ©TKi3eTiH ChIMMeH bipikTipirreH
TVIIpeYilll OKIIayAaFbILITapbl bap TpaBepc
eKeHiH pacTaabl. OKiHilllke Opaii, ASA OCbI
X amsaiHbl KazaxcraHaa aAi Ae KeHiHeH
KOAAAHBIAAADI, MVHAQN XKEeALAePAIH XaAIIbI
V3BIHABIFBI OHAQFAH MBIH IITAKBIPBIMABI KV-
paviabl. AxaHAATaThIH T-T3pi3ai KOHY OpbIH-
AapblH, MeTaAAbl «MVPTIIAaAAPABI» HeMece
KOCBIMIIIA «60C» OKIIIAYAAFBIIIITAPABI OpHa-
Ty apKbIABI OHBI KVCTap VILIH Kayirci3 eTy
SpeKeTTepi TMIMCI3, aA «MVpPTIIAAAp» XKaf-
AQVBIHAQ — 3VISTHABL GOABIII IITBIKTBI.
OnbeTTe, OMOAAYAHTVPAIAIKTI cakTay
TVPFBICBIHAH €H OHTAMABICHI HanraMa Ire-
miMAep mavaacbiHa DK mariaanaHyAaH
6ac TapTy OOABIN TabbIAaAbl, GVA CHIM-
AapMeH COKTBIFBICKAH Ke3Ae KVCTapAbIH
SAEKTp TOFBIHBIH COFybIHAH X5He Mexa-
HMKAABIK 3aKbIMAAHYAQH Ka3a 60AMaybIH
TOABIFBIMEH DOAABIPMayFa MVMKIHAIK Ge-
peAi, cCOHbBIMEH KaTap AaHAIIATTHIH 3C-
TeTUKAABIK KVHABIABIFBIH CaKTaMABL, HVA
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epeKille KOpPFaAaTbIH TabWEM ayMaxTap
VIIIH 6Te MaHbI3ABI.

KasakcraHaarbl OCBIHAAM VAEMEAl >K3HE
JKayaIlThl Ke3KapaCThIH >KapKbIH MbICAAbI
periHae «beitHey-IIIbIMKeHT ra3 KvObIpBI»
KINC-we Trecini «betmey-lIbiMkeHT» ras
KVOBIPBIH aiiTyFa 6oAaabl. Bva KvbbIpaa
inecne DX XxokK, 6VA XaFpaliaa SAEKTPO-
XVMMSIABIK KOPFaHBICTBI KaTOATBIK KOp-
raHpIc craHmsiaapbl (KKC) xaMramacsis
eteai. Ocpl ra3 Kv6bIpbIHAAFBI 6apAbIK KKC
xvpbIarbirapel AKII-aa Capstone Green
Energy Corporation (CGRN) mbrrapran
Capstone C30/C65 aBTOHOMABI MUKPOTYP-
OMHAABIK SA€KTp CTaHIMSIAAPBIHAH Kyar
anaapl. Kaszaxcranaarpl CGRN pecmn ayct-
pubnoTOph! «Synergy Astana» JKIIC 6o-
ABIII TabbIAaAbL Bi3 boaarakTa 6va TexHO-
AOTMSI KaHa KVObIpAApABI CaAyAa KeHiHeH
KOAAAHBIAAABI ACTI CeHEeMi3 X3He 6VA TIXi-
pubeHi HacKXaTTay KaXKeT AeIl CAaHalIMBI3.

Tarpl 6ip 6acbIM TEXHMKAABIK IIEITiM
— O6VA 9AeKTPAIK KapakaT aAy bIKTVMMaA-
ABIFBIH a3aliThIII KaHa KOVMal, COHbIMEH
KaTap XXVMBIC Ke3iHAe KbICKA TVMBIKTaAY
BIKTMMAAABIFBIH iC XXV3IHAE >KOKKa IIIbIFa-
PpaThIH 3ye Xenici abABIFbI VIIIIH ©3AIrHEH
oxIIayaaHFaH cbIMAbl (OOC) mariaanaHy.
Aerenmen, OOC KOAAAHY TeK ©3AiTiHeH Kvc-
TapABIH ©AIMiH TOABIFBIMEH KOS aAMalAbL.

bizain seprreyaep bermey-Illaaxap Temip
SKOABIHBIH 6oVbIHAa erTeTiH DJK-ae kep-
CEeTKEHAEV, KvCTap Haii3araliAbIH KepHeyi-
HeH (xairaaH) ©OC xacaraH DK xopray
VIIIiIH KOAAAHBIAATBIH KVPBIAFBIAAPMEH
baiirnaHbICTa OOAFAH Ke3Ae SAEKTP TOFbI-
HBIH COFy MVMKIHAIri cakraaaabl. Kverapra
KayiOTiAK A9pexkeci OChbI KVPBIAFBIAAPABIH
KOHCTPYKIMSICBIHA 6alfAaHBICTBL.  YIIIKBIH
caHbIAAyAaphl b6ap ceHAipriTepMeH Xab-
AbIKTarFaH 2K KBIPTKBIII KVCTapABIH
SAEKTP TOFBIHBIH COFyBIHAH Kasza OOAyBI
6aiikaaAbl. BvA peTTe, VIIIKBIH caHBIAAYAA-
PbI XOK V3bIH-VIIKBIHABI CaHbIAAyAapMeH
XabapikTarraH DK KvcTapAbIH oAiMi bart-
KaAFaH XOK.

Ocpl Herispe v3ak VIIKBIHABI CaHbIAQY-
AapmeH bipre ©0C maitparaHyAbl 6VKiA
Kasaxcran aymarbl OOIBIHIIIA VCBIHyFa
6onraabl. EH OHTaliABI XaFpayiaa, 6va ipi
KBIPTKBIII KvcTapabl ©OC-ra KOHyAaH
aamakrartein, DK TiperiniH TpaBepciHae
KOHCTPYyKIMsI KocbIMIa T-T3pi3ai okmay-
AaHFAaH KOHABIPFBIMEH >KabABIKTAAYBI
MVMKIH.

Comnrpl xbIApapbl Kaszakcranaa DK caay-
Aa >XX5He KaiiTa KVPyAa iCTiK OKIIayAaFbIII-
Tappl 6ap ASCTVPAL TpaBepCTiH OpHBIHA,
>-T3pPi3Ai acmaAbl OKIIAyAaFbIIITapbl 6ap

«KaPABIFAIITBIH KVIPBIFbI» TpaBepci KeHi-
HEeH KOAMAHBIAYAA. BVA KOHCTpYKIMSIHBI
TaifAaAaHy Ka3a OOABII XKaTKaH KVCTapABbIH
CaHbIH a3alTaApbI, 6ipa1<, OKiHillIKe Kapari,
TpaBepCTiH KOAAEHEH KvpaMAac boeAiri MeH
apaxalllbIKTBIK apachIHAAFbI >KeTKiAiKci3
KAIIIbIKTBIKKA DaliAQHBICTBI, OHBIH VCTIHAE
OpHaAacKaH TOK OTKi3eTiH ChIMHBIH (IlIa-
mamen 70 cM) 6achIHa THIII, KbICKA TVIIBIK-
TaAyFa SKeAirn, 6Vpl<iTTep,Ai Koca aAFaHAQ,
ipi XBIPTKBIII KVCTAPABIH OAY daKTirepiH
JKOKKa IIIbIFapMaliAbI.

KasakcTaHHbIH 1<e1716ip aliMaKTapbIH-
Aa KCPO kesineH 6epi 60oakaM 60VbIHITIA
aFamr baraHAapra >KacanraH DK ksHe ararn
TpaBepcTepi bap TemipbeToH 6araHarapaa-
rbI DK cakrasraH. AFaIlITbIH AMSAEKTPAIK
KacueTTepiHe 6aliAaHBICTBI OVA KVPBLABIM-
AAp SAEKTP TOFBIHBIH COFy MVMKIHAIr TVp-
FBICBIHAH KVCTap VIIIH CaABICTBIPMaAbI
TVpAe Kayimncis. AerenmeH, MvHaaii XK
vAeci a3 X3He yakpIT oTe KeAe OA OAAH 3pi
asaropl MVMKiH. Kasipri 3amanFpl aramn Ti-
PpeKTep MeH OKIIayAaHFaH KOMITO3UTTI Tpa-
BepcTepAil mariaanraHy eTe IepCrleKTVBaAbI
€eKeHi aHbIK, aAalira 6VA TEXHOAOTHMSIAAPABI
Kasaxcranaa xoapany dpaxTinepi xasipri
yaKbITTa bisre beAricis.

Bapabix backa Xarpalirapaa icTik ok-
IIayAaFbIIITapbIMEH X5He «KapABIFAIIThIH
KVIPBIFBI» TpaBepcTepi 6ap ASCTVPAL KOA-
AeHeH TpabepcrepMeH DK TpasepcTepae-
Ii OKIIayAaFrbIlITapFa OeKiTy HVKTeciHAe,
CaABICTBIPMAAbI KAyilCi3Airi TOK ©TKi3rimn
cbIMAApPABIH IIarbIH (50-100 cM) ydackene-
PiH OKIIIayAQMThIH HOAVIMEPAIK KVCTapAbI
Kopray KvpbIarbirapbiH (KKK) nariaasany
apPKbIABI KAMTaMachI3 eTiAyl MVMKIH.

Confpl OHXBIAABIKTa KaszakcTaHaa ok-
mayaarbi KKK xoasany T9>KipM6eci KeHi-
HEH TapaAbIll KeAe XKaTbIp. AereHMeH, 6i3-
AiH 6arikayArapbiMbI3 6oiibraia, KKK-MeH
XabAbIKTaAMaFaH opHMTOMATIK DK vae-
ci Al Ae oTe vakeH xsHe KKK-ABIH HaKThI
TUIMAIAITI TTaliAaAaHBIAATBIH ©HIMAEPAIH
carachIHa XX5He OAApAbI TaHAAYFa XK5HE Tex-
HIMKaABIK TaAallTapABIH KaTaH CaKTaAybIHa,
MOHTa>KbIHA KATThI OAIAQHBICTHI.

Ocpinana, Kasakcranaa COHFBI KbBIA-
AApbl SAEKTp TOFBIHBIH COFybIHaH 32K
KVCTapAbIH XXaNmay KbIPbIAYbI M3CEAeCiH
TeXHMKAABIK AEHIeVAe IIellyAe alKbIH
inrepineymriaik 6arikanaabl, bipax KabbIa-
AAHFaH IIaparap 6VA MaceaeHi TvOereiiai
ILIeNTy VIIOiH Al XeTKiaikcis. bva canara
O3BIK TeXHOAOTMSIAAPADI KeHiHeH X3He Te-
3ipeK eHTi3y VIIiH KOAAAHbICTaFbl HOpMa-
TUBTIK-KVKBIKTBIK 0a3aHbI >KEAeA TVPAE
TV3eTy KaXeT eKeHi aHbIK.



