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AHHoTaumsi. PaccMoTpensl mpoOneMbl 3QQPEKTHBHOrO HCIOJB30BAHMS M YIIPABJICHUS
BOHO-PHEPTeTUUECKUMH  pecypcamMu  KbIpreisckoii  PecnmyOnukn W myTH WX peLICHUS.
[IpencraBneHsl cBeAeHHss O BIMAHUM BOAHOCTH p.HapeiH M oObeMa SKCHMOPTHBIX IOCTaBOK
SJICKTPOIHEPTUHN Ha PEXUM padoThl ruapoctaHuuii kackama Tokroryibckux ['DC. TlpuBeneHsr
cxemsl padotsl Keipreizckoii saeprocuctemsl ¢ O3C Cpenneit Azun 1o u nocne pacnana Corosa u
NPUYHHBI TSDKEJIOW YHEPreTHIeCKOl cutyauuu B pecnyonuke B nepuon 2008/2009rr. HepacueTHbie
pPEeKUMBI pabOTHI arperatoB Ha HU3KUX Hanopax Tokrorynbckoit [DC mpuBOAMIN K YXYAIIEHHIO
s dexTuBHOCTH SKCIUTyaTauuu OOOPYNOBAaHUS M3-32 YBEJIMYEHUs 3aTpaT HA PEMOHT W
oOcyKUBaHUS TUIPOTYPOUHHOTO obopynoBaHus u 0CcOOEHHO BOCCTAHOBJICHUSI
TPEIMHOOOPA30BaHUsI M KaBHTALMH JIomacTedl paboumx kojec. PeMOHTHO-BOCCTaHOBHUTEIbHBIE
padoThI MPUBOIIIIN TAKXKE K IPOCTOIO 000pynoBaHust B peMoHTe. OTHOM U3 3a1a4 peLIeHs BOIHO-
sHepreTudeckoil mpodaembl Obita Mopepan3auns TOLl Bumkek ¢ MoBBIIIEHHEM €€ MOIIHOCTH 10
600 MBT B nepuox pexorcTpykuun ¢ 2014-2017 roxer. [l permeHnst OCHOBHOM 1po0OsieMbl BOIHO-
SHEPreTUYECKUX PECypCOB B MEPHOJ MAJIOBOAHOCTH peku HapblH mpemyoskeHa HEOOXOIUMOCTb
ctpoutensctBa Kapa-Keunnckoit TOC wmomuocteto 1200 MBT U ycKOpeHHsI CTPOMTENbCTBA
Kambapaturackoit I'2C-1 co CTpOUTENBCTBOM BOAOXPAHUJIUING CO 3HAYUTEIBHOW €MKOCTBIO,
KOTOpOe OyAeT aKKyMyJIUpOBaTh CTOK peku Hapbid ¢ oObemMoM-4,5 muipa. M. KyO.BOMBIL.

Kuarwuesbie caoBa: ODC Cpenneit Asum, Toxtorynbckass [I'29C, Toktorymnbckoe
BOIOXPAaHWIHIIE, THApOAarperat, BbIPAOOTKAa 3JIEKTPOIHEPTHH, 3KCIIOPT, HAMOp, IUArpaMma,
HEpacUETHBIN PEXKUM, IPUTOYHOCTD p.HapsiH.

INFLUENCE OF WATER R. NARYN ON THE MODE OF OPERATION OF THE
TOKOGUL CASCADE OF HYDROELECTRIC POWER STATIONS

Aytkeev Bektursun Beishenovich, PhD (Engineering), Associate Professor, Kyrgyzstan, 720044, c.
Bishkek, KSTU named after I.Razzakov. Phone: 0312-54-51-42, e-mail: baitkeevi@mail.ru ORCID
1D 0000-0001-6957-8298

Annotation. The problems of effective use and management of water and energy resources
of the Kyrgyz Republic and ways of their solution are considered. Information is presented on the
impact of the Naryn River water supply and the volume of exported electricity supplies on the
operation mode of the hydropower stations of the Toktogul HPP cascade. The schemes of the work
of the Kyrgyz energy system with the Central Asia IES before and after the collapse of the Union
and the reasons for the severe energy situation in the republic in the period 2008/2009 are given.
The Non-accounting operation modes of aggregates at low pressure of the Toktogul HPP led to a
deterioration in the efficiency of equipment operation due to an increase in the costs of repair and
maintenance of the hydro turbine equipment, and especially the restoration of the cracking and
cavitation of the impeller blades. Repair and recovery work led to downtime of equipment in repair.
One of the tasks of solving the water and energy problem was the modernization of the Bishkek
CHPP with the increase of its capacity to 600 MW during the reconstruction period from 2014-
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2017. In order to solve the main problem of water and energy resources during the low-water period
of the Naryn River, the necessity of constructing the Kara-Kechinskaya TPS with a capacity of
1,200 MW and accelerating the construction of the Kambarata HPP-1 with the construction of a
reservoir with a significant capacity, which will accumulate the Naryn river with a volume of 4.5
billion cubic meter of water.

Key words: CES Central Asia, Toktogul hydroelectric power station, Toktogul reservoir,
hydroelectric generator, power generation, export, pressure, diagram, non-accounting regime,
inflow of the Naryn River.

Kbiprbisckass ~ Pecnybnmka  OTHOCMTCA K 4WC/ly  TOCydapcTB,  06ecneyeHHbIX
3HepreTnyeckMMmn pecypcamm. OCOGEHHO 3TO OTHOCUTCS K TMAPO3HEPre TUYECKUM pecypcam,
NnoTeHUMan KoTopbIX cocTasnseT oT 142 nol60 mnph. KBT 4, U3 KOTOpbIX Ha CerofHsA OCBOEHO
nopsagka -10%.

Bbicokass 06ecnevyeHHOCTb TMAPOIHEPreTUYECKUMU pecypcaMu co3fana 61aronpusaTHble
NpegnocbIIKM A1 6bICTPOro PasBUTMS IHEPreTUYECKOro KOMIM/eKca pecnybnmku, KOTOpbli C
Hayano 80-x rofoB CTa/l KPYMNHbLIM MPOU3BOAMTENIEM TUAPO3NeKTPO3Heprun B CpefHeasnaTCKoM
pervoHe, 1 ao 40 % [eLleBoi YNCTON 3NEKTPO3Heprum noctaensn B OOC CpeaHeit Asnu.

Kblprbi3ckas aHeprocuctema pabotana ¢ O3C CpeaHeit A3un B NETHWIA Nepuog nocTaBnsnia
3NEKTPO3HEPrui0 B Y36eKkncTaH M KasaxcTaH C Lenblo 06ecreveHns MppuUrauyoHHbIX HYXA 2-X
pecny6/unK, a B 3UMHWUIA Nepuog, NonyYasna 3M1eKTPOIHEPTUIO C LieSIbi0 HaKomnieHUs TOKTOryibCKoro
BoAoOXpaHunmwa. B pesynbTate He 6bl10 Mpo6ieM C MCMOMb30BaHUEM BOAHO-3HEPreTUYeCKmX
PECYPCOB B HE3aBMCMMOCTM OT MHOrMOBOAHOCTU WM MalOBOAHOCTM pekn HapbiH. B HauvasbHbIi
nepuos npeobnagana BblpaboTKa 3M1eKTPOIHEPTUN TEMMOBLIMUA CTAHUMAMM MO CPaBHEHUIO C
rmgpoctaHumamm go 1980r.

B cBsisn c BBOAOM BCex ruapoarperatoB TOKTOrynbckoi M3C M € MOBbIWEHMEM UX
MOLLHOCTM 3@ CYET MOBbILLUEHVE HaMopa C Haro/HeHNeM BOAOXpaHunmwe TokTorynbckon M3C ¢
1980r npeobnafaeT BbIpabOTKa 3MEKTPOIHEPrUM rMAPOCTaHUMAMKW. Ha gmarpamMme npuBegeHo
[laHHOe CoOoTHOLLEeHKe (puc.l.)

Foabl

Puc. 1.narpamma COOTHOLLEHNS BbIPabOTKM 3NneKTposHeprum mexay FoC n ToL,
1976-1991rr

B cBA3nM c pacnagom coto3a (1991r) Kaxpasa pecnybnmka ctana obecneumBath Cebst
3NEKTPO3HEPruen 1 B pesynbTaTe MOSIBUNCL HEKOTOpPble NPO6/eMbl C MCMOMNb30BaHWMEM BOAHO-
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3HepreTMYeCKMX pecypcoB. B CBA3M C 3TUM MPOU3OLLIO PEe3KOe CHUKEHME BbIpabOTKM
3NEeKTPO3HEPTrnn TENIOBbIMUA CTaHUMAMM U3-3a MOBbILLEHUA LIEH Ha TOMJMBO N HEAOCTaTOYHOCTU

(hnHaHcmpoBaHus, (puc.2)

rogbl

Puc.2.lnarapaMma COOTHOLLEHUSA BbIPabOTKM 3/1eKTPO3Heprumn mexay MN3C n ToL,
1992-2011rr

B nepuog ¢ 1987r no 1994 rogpl, 06beM TOKTOryNbCKOr0 BOAOXPaHWUNLLA HaXOAUICA Ha
6onee BbICOKO OTMETKe C 60NbLWINM 06bEMOM BOfAbl, U He 6bl10 NPo6seM C NPOW3BOACTBOM U
3KCMOPTOM 3/1eKTPO3HEPIr M, Kpome obecrneyeHms pecrny6vMKy 3aBO3HbIM YIeM, Ma3yTOM U ra3oMm.
B pe3ynbTaTte 6onbluasi A0NS BbIPabOTKM 31eKTposHeprun Ao 90% cTana BblpabaTbiBaTbCS
rMAPOCTaHUMSAMU W COOTBETCTBEHHO, 3TO Hayano BAMATb Ha r/1yOO0KOe W3MEHeHMe 06bema

TOKTOrynbCKoro sogoxpaHuamwa. ( puc.3)

Puc. 3. Fpadk usmeHeHne 06beMOB TOKTOry/IbCKOTO BOAOXPaHUULLA C Hayana
aKcnayaTaumm
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B nepuog c anpens 1998r no anpens 2002r n ocobeHHO B nepuog ¢ anpens 2008r no
anpenb 2009r ruapoarperatbl TOKTOrynbCkoin MAC paboTan Ha HU3KUX Haropax Huxke
pacyeTHOro Haropa W 3TO OTYET/IMBO BUAHO Ha rpagnke M3MeHeHUs 06beMOB TOKTOrY/IbCKOro
BOZOXpaHWuLLLa Ha puc.3.

HepacueTHble pexumbl paboTbl arperatoB Ha HU3KUX Hamopax TOKTOrynbcko M3C
NPUBOAMAN K YXYALWEHNIO 3(geKTUBHOCTA 3KCMyataumMm 0060pyAoBaHUS W3-3a YBeIMYEHUs
3aTpaT Ha pPeMOHT UK 06CNYXMBaHWS  TMAPOTYPOMHHOINO  060pyaoBaHMs U 0COBEHHO
BOCCTaHOB/IEHUNA TPELLMHO0OPa30BaHNSA 1 KaBUTaLMKW fIonacTein paboumx Kosec.

C Apyroi CTopoHbl, n3mMeHeHne 06beMa TOKTOry/Ib,CKOrO BOAOXPaHUIMLLA TakxKe 3aB1CeNo
OT CPeAHeroaoBoi NPUTOYHOCTK p. HapbiH cM. ruaporpad 3a nepuog 1910-2012rr (puc.4.)

V' X% %X X X XXX % XXX %X XX % X\ % % x
Puc.4.'mpporpad pekn HapbiH

W3 rugporpaa Xopowo BUAHO, 4YTO 3a nepuof C¢ 1987r mo HacTosulee Bpems Habnrogaetcs
HEKOTOPOE YBeNYeHWe CPeAHerofoBOi MPUTOYHOCTU p.HapbiH. M BO3MOXHO 3TO CBSi3aHO C
N3MEHEHNEM KIMMaTUYeCKMX (haKTOpoB Ha (POPMMPOBaHME BOAHbLIX pecypcoB p.HapbIH.

B nepuog ¢ 1995 no 2002 rofpl Havyano pabotaTb MeXxnpaBUTENbCTBEHHOE 3-X CTOPOHHEE
cornawieHne wmexay rocygapcteamu: KbiprbidcTaH, KaszaxctaH, Y306eKuCTaH O MOCTaBKax
aNeKTpo3Heprmumn m3 Kbiprbi3ckoil Pecrny6iMky B3amMeH Ha MOCTaBKy yrns u3 KasaxcraHa, MasyTa U
rasa u3 Y3sbekuctaHa. MMpy 3TOoM KbIprbi3cTaH MoCTaBfsif B NIETHWUIA NepPUoL 3NeKTPO3HEPT U0
BblLLIENEPEUNC/IEHHBIM CTpaHaM, a B3aMeH MoJlyda ras, MasyT, Yrofb, a B 3MMHUIN Nepuog Kakaas
pecnybnuka obecneyvBana cebs 3NeKTPOIHePrvel, Tak Kak KadKfgas W3 HUX WCMbITbiBaA
LedmUNT 371EKTPO3HEPT UK.

Hanee ¢ 2003 no 2007 rogbl, Takxe paboTaeT MexnpaBuTebCTBEHHOE 3-X CTOPOHHee
cornaweHne KbiproisctaH ¢ Poccueir M KasaxctaHoOM, 3aTeM 2-X CTOPOHHee COr/alleHue
KbiproisctaH ¢ KasaxctaHom ¥ B 2007 rogy 3-X CTOpPOHHee cornaweHve KbIprbiscTaH
KazaxcTaHOM 1 Y36eKUCTaHOM.

B pesynbTate 3KCNOPT 31eKTPo3Heprun (MAH.KBTY) B 3TW CTpaHbl NO rojam COCTaBu/Iu
Tabnunua Nel.
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Tabnuua Nel

Tabnuua aKcrnopTa 3NeKTpo3Heprum 3a nepmog 2004-2008rr.
CtpaHbl\rogp! 2004r 2005r 2006r 2007t 2008r
Poccus 1800 936 0 0 0
/MnH. KBTY/
KasaxcTaH 1141 1483 2074 1215 520
mnun.kBtu/
Y36ekucTaH 0 0 0 871 0
/MNH. KBTY/
Bcero 2941 2419 2074 2086 520
/MNH.KBTY/

N3 Tabnmubl Nel BMAHO, YTO O6LUMIA 3KCMOPT 3/1EKTPOIHEPTMN Bbl1 YPe3MEPHO BbICOK C
2004 no 2007 rogpl, U 3to npueeno B anpene Mecaue 2008 rogy K CHWKeHUIO 00bema
TOKTOrynbCKOro BogoxpaHunuwa ao 6,68 mnpa.mM 1 COOTBETCTBEHHO CHU3W/CA 3KCnopT Ao 520
MIH. KBTY.(pnc.5.)

Puc.5.uarpamma skcnopta anektpoaHeprum 3a nepuog 2004-2008 rogbl

dTa cxemMa Me>XKnpaBuTeNbCTBEHHOrO COrfalleHMss B KOpPHe OT/MYaeTcas OoT
MepBOHaYabHOM COO3HOW CXeMbl TeMm, 4YTO OTCYTCTBYeT obOpaTHas CBA3b MONyYEHUs
3NeKTPO3HEPrun 0T 2-X COCeAHMX pecny6nunkK B 3MMHUIA Neprog 13-3a ux gecmupra.

[aHHas cxema MexnpaBuUTeNbCTBEHHOIO COrnaweHnsi paboTaeT XOpOoLWO TOMbKO Mpw
o6ecrneyeHMn MHOroBOJHOCTU pekn HapbiH, a Npu MasioBOAHOCTM PEKM NMOYTU He paboTaeT.

B pesynbtate 3umHero nepuoga 2008/2009 ropa pecnybnmka OKa3anacb B TSHKENOW
3HEPreTUYeCcKo CUTyauun, 13-3a HA3KOro obbema BOAbl HA TOKTOry/NbCKOM BOAOXPaHWUMLLE, He
roBopst 06 3KCropTe 3NeKTPO3Heprum B KasaxcTtaH, ¥Y36ekncrtaH.[1]

MosaToMy OT 3(PEKTUMBHOIO WCMNOIb30BAHUSA BOAHO-3HEPre TUYECKMUX PECypcoB B
3aBMCMMOCTW OT NPOrHo3a BOAHOCTM pPekn HapbiH M COOTBETCTBYLLEIO peryMpoBaHns
3KCMopTa 3/1eKTPO3HEPT UM 3aBUCUT 3HEProobecneyeHHOCTb CTPaHbl.

CHwxeHne 06beMa BoAOXpaHMMLIA TOKTOrynbCKon MAC HmKe pacyeTHOro Harnopa 140 m.
TaKXKe MNPUBOAMT K CHWKEHUIO K.M.A4. U 3ddeKTUBHOCTM paboTbl rugpoarperatos M3C, u3-3a
YBe/IMYEHMs 3aTpaT Ha PEMOHT U 06CNyXMBaHNe 06opyoBaHMsA T'AC B CBA3M C BOCCTaHOB/IEHNEM
KaBUTaUUM 1 TpeLmHoobpa3oBaHmMs nonacter paboumx Kosec. 3TO B KOHEYHOM CUETE NPUBOAMUT K
YBE/IMYEHUNIO Ce6eCTOMMOCTU BbIpaboTKM KBTU 3nekTposHepruun.[2,3,4,5]
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C [Opyroil CTOpPOHbI, OTCYTCTBUE TeHepupytoLelr MOLWHOCTH, kak Kapa-KeunHckas T3C
mMowHocTeto 1200 MBT B nepuof MasioBOLHOCTM pekuM HapbiH TakXke yXyALano MnonoxeHue
3HEPreTMYECKOW CUTyaummn B pecrny6snke.

B aT0in cBa3mn B 2013 rogy C LeNbi peLleHns Npo6aemMbl BOAHO-3HEPTETUYECKUX PECYPCOB
pecnyb/Mkn B Nepuof ManoBogHOCTM pekn HapbiH MpaButenscTtBoM KbIprbi3ckon Pecry6mku
MPUHATO peLleHne NPoBecTn ModepHM3aunio T3, buLikek ¢ NoBbIWeHNeM ero mowHoctn o 600
MBT, TaK, Kak CyLLeCTBYyOLlaa pacrnosiaraemas MoLHocTb T3L, cocTaBnsna He 6onee-320 MBT.

16 mons 2013 roga mexay OAO «DneKTpuMYecKue CTaHUMW» U KUTAMCKON KOMMaHWew
«TBEA» 6bI/10 3aK/IIOYEHO KOHTPaKTHOE COrfalleHve Ha peanvsaumio npoekta «MogepHusayms
TOU r. buwkek», Ha cymmy 386 mnH gonnapos CLUA.

C komnaHveir «TBEA» B nepuog ¢ 2014 roga no 2017rofbl npoBefeHa MOAePHU3aLMS
T3L, bulkek ¢ AeMOHTaXXom KoTnoarperatoB Ne 1-8 u Typ6oarperatoB Ne 1-4, ¢ ycTaHOBKOW 2
Yro/IbHbIX KOT/I0arperatoB CBEPXBbLICOKOrO [JaB/ieHNs, NMPON3BOAMTENbHOCTLIO napa no 550 T/4 u 2
TypboarperatoB C TennouKaunmoHHbIM oT6opom no 150 MBT. C y4yeTOM WMEKOLLENCS
pacnonaraemoii MowHocTbto B 300 MBT, v npupoctom MowHocTn B 300 MBT, cTaHuus OyaeT
NMeTb pacnonaraeMyto mowHocTs B 600 MBT.

YCcTaHoBMeHO COBPEMEHHOe, BbICOKOTEXHO/IOMMYHOE 7 BbICOKO3KOHOMMUYHOE
0bopyfoBaHMe, C COOTBETCTBYHOLWMM MWPOBbIM CTaHAapTaMm, a WMEHHO KOT/ioarperatoB C
napameTpamn ocTporo napa 13,8 Mlla n Temnepatypoir B 560 °C, a Takke TypboarperatoB C
Ha4a/lbHbIMW NapameTpaMu ocTporo napa B 12,8 MIMa v Temnepatypoit B 555 °C.

MMocne 3aBeplUEHNs PEKOHCTPYKUMW B OKTAGpe Mecaue 2017 rogy KOT/bl CTaHLmK
paboTatoT Ha Kapa-KeuymHCKOM MeCTHOM yrne ¢ rofoBoii nNoTpebHoCTbi0 1700 ThiC. TOHH, a cam
06beKT ByeT BblpabaTtbiBaTh 812 M/IH. KBTY 3/1eKTpO3Heprum B rog.

[ns rapaHTUpoBaHHOro obecneyeHnss obbema nepeBo3kn Kapa-KeumHckoro yrns Ha TOL,
BuLLKeK CKopee BCEro HEOO6XOAUMO Obl0 CTPOUTbL XKEeNe3Hyk A0opory OT MecTopoxieHus Kapa-
KeunHckoro yrns fo ct.Mcebik-Kynb (Pbibadbe).

PelleHne npo6neMbl  BOAHO-3HEPreTMYECKMX  PEcypcoB  pecnybnmMkum B Mepuof
MasIoBOLHOCTU pekn HapbiH 6yAeT HalfeHOo elle M CO CTPOUTENIbCTBOM BOAOXPaHWMLLA CO
3HAUMTENIbHOW  E€MKOCTbIO, KOTOpoe OyAeT aKKyMynMpoBaTb CTOK pekum HapblH,  Kak
BogoxpaHnnmwa KambapatunHckon M3C-1 ¢ 06beMoM-4,5 Mnpg. M. Ky6.804bl.[6]

Mo3ToMy OT YCKOPeHWs npoLecca (PUHAHCMPOBaHMS, WM Hayano CTPOMTENbCTBA M BBOAA
KambapaTuHckon M9C-1 Takke 3aBUCUT peLLeHe OCHOBHOM Mpo6ieMbl BOLHO-3HEPreTUYecKmX
pecypcoB KbIprbi3ckoit Pecny6nmku.

B CBA3M C BbILLEN3NOXEHHBIM MOXHO cfeNaTb CrefAytoLne BbIBOABI:

1 CHmxeHne o6bema BoAoxpaHunula ToKTorynbcko M3C HukKe pacyeTHOro Hanopa 140
M. MpY MalOBOAHOCTU Pekn HapblH NPUBOAUT K CHMDKEHWUIO K.M.4. U 3 (eKTUBHOCTU paboThbl
rugpoarperatos '3C, 13-3a yBe/IMYeHUs 3aTpaT Ha PEMOHT 1 06CnyXuBaHue obopyaosaHms M3C B
CBA3N C BOCCTaHOB/IEHVMEM KaBUTauuW U TPeLmHOOOpa3oBaHMsA flornactein paboumx Konec. 310 B
KOHEYHOM CYeTe MPUBOAMT K YBE/IMUYEHNIO Ce6eCTOMMOCTM BbIPabOoTKMN KBTY 3/1eKTPO3aHeprum,

2.00HON 13 3aday peLleHns Npo6semMbl BOJHO-3HEPreTUYECKMX PECYPCOB pecnybnvkn B
nepuos ManoBOAHOCTM pekn HapbiH 6b110 peleHue MpaButensctBa Kbiprbl3ckor Pecny6imku
npoBecTy MoaepHu3aunio T3L, buiiKek ¢ NoBbILLEHEM ee MOLHOCTM 40 600 MBT.

3. [ns rapaHTMpPOBaHHOro o6GecreyeHnss o6bema NepeBo3kM Kapa-KeunHCKoro yrns Ha

T3L, buikek B 06beme 1700 ThbIC. TOHH B FOf, CKOpee BCEro HEOOX0ANUMO ObII0 CTPOUTD YKENE3HYHD
[opory ot mectopoxaeHusi Kapa-KeunHckoro yrns ao ct.Mcebik-Kynb (Pbi6auybe).
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4.CnepytoLLen 3aaavein pelleHns npobneMbl BOAHO-3HEPTETUYECKUX PECYPCOB Pecny6/InKu
B Mepuos MasloBOAHOCTM pekn HapbiH ABnseTca cTpouTenscTBo  Kapa-KeunHckoin T3C
MoLHocTbio 1200 MBT.

5.3aBepLLaroLmmM 3Tarnom peLleHns OCHOBHOM NPOo6/eMbl BOAHO-3HEPTeTUYECKMX PeCcypcoB
pecrny6sMkn B Nepuof MasloBOAHOCTU pekn HapbiH OyfeT HaifeHO B CTPOMTENbCTBE U BBOAE
KamabapaTvHckoin M'3C-1 co 3HaUMTENbHON EMKOCTBIO BOAOXPaHU/MLLA C NONE3HbIM 06beMOM 4, 5
MAPA.M. Ky6. BOAbl.
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