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HCIOJb30BAHUE T'UJIPABJIMYECKOM SHEPT UM SKCILTYATUPYEMBIX
I'maPO3JIEKTPOCTAHIIUU.

GIDROELEKTROSTANSIYALARDA EKSPLUATSIYA JARYONIDA
GIDRAVLIK ENERGIYADAN FOYDALANISH.

USING HYDRAULIC ENERY IN APERATION OF HYDROELECTRIC POWER
PLANTS.

B cmamve paccmampueaemcs 1eo6x00UMOCMb UCNOIB308AHUSA 2UOPABIUYECKOL IHEPLUU
npu dKcnayamayuti euoposnekmpocmanyuau. Ilokazano nosviwenue ux sgpgexmusnocmu 3a
cuem UCHONL308AHUA  XONOCMO20 cOpoca 6800bl 8 HudcHeM Oveghe ¢ npumeHenuem
MUKDO2UOPOCAHYIL.

Paspabomana npoepamma onpedenenusn napamempos muxkpol IC npu ucnonvb3o08anuu ux &
VCIOBUAX IKCHILYAMUPYEMbIX 2UOPOIIEKMPOCTNAHYUIL.

Magolada Gidroelektrostansiyalarda ekpuluatatsiya jarayonida gidravlik energiyani
ishlatish majburiyatlari amalga oshiriladi. Aynigsa quyi befga suvni salt tashlash
samaradorligini oshirish uchun mikrogidrostansiyalar qo’llanilishi.

Gidroelektrostansiyalarni ekspluatatsiya qilishda mikroGESni parametirlarini aniglovchi
programma ishlab chigilgan.

The necessity of using hydraulic energy in operation of hydroelectric power stations was
carried out in the article. Especially for increasing their effectiveness, due to the use of idle
discharge of water into the bottom pools with the use of a microhydro station.

A program has been developed for determining parameters of microhydro power plants
using operated hydroelectric power stations.

Bozo6HOBNEeHNE wHHTEepeca K Majoil THAPOIHEPreTUKe OOYCIOBICHO COBMAJEHUEM
HECKOJBKHUX (DAKTOPOB:

1. CrparerndueckuMu TMOAXOAAMH K DHEPreTUYECKUM HUCTOYHUKAM B CBSI3U C

00OCTPSIOIUMUCS TIEPUOTUISCKUMHU TOTTUBHBIMUA KPU3HCAMHU.

2. OrpaHu4YeHHEM BO3MOXKHOCTEW ISl CTPOUTENHCTBA KPYMHBIX THUIAPOIHEPTETUUECKUX
KOMIUICKCOB BO MHOTHX CTpaHaX MHpa, B OCHOBHOM B Pa3BUTBIX CTPAHAX, CBA3AHHBIX C
T€M, YTO TpPH UX CTPOUTENHCTBE U OKCIUIyaTallud BO3HUKAIW 3HAYUTEIIHHBIC
HETaTUBHBIC YKOJIOTUICCKUE TTOCIICICTBU.

3. BeicTphlii porpecc B 00JIACTH CO3/IaHUST MUHUATIOPHBIX aBTOHOMHBIX 3JEKTPOHHBIX
YCTPOWCTB 1O KOHTPOIIO W PETYITHPOBAHUIO TEXHOJOTHYCCKUX TIPOIECCOB, B TOM
gyyclie ¥ 1O JAUCTAaHIIMOHHOMY VIPABICHUIO MAalbIMH  THUAPOTEHEPATOpaMH,
paboTaIOIIMMU B CETH WJIH aBTOHOMHO.

B nacTosmiee BpeMsi B pa3BUTHIX CTpaHaX HaONIONAIOTCA JBa OCHOBHBIX HAIpaBlIEHUS B

Pa3BUTHUN MAJIOH THIPOIHEPTCTHKH.

Ilepsoe nanpasnenue — 3TO SHEPTETUUYECKOE HCIIOJIB30BAHKE TJIOTHH U BOJOXPAHWIHIL,
CO3/IaHHBIX JIS BOJIOCHAOXKEHHs. M XOTS MHOTHE M3 HUX YK€ HCIOJIB3YIOTCS IS BBIPAOOTKH
AIIEKTPOIHEPTHH, BCE €IlI€ BETUK MOTEHIIMANT MO00HBIX HEUCIIOIb30BAHHBIX CXEM.

Bmopoe nanpasnenue — WCTOIB30BAHUE MAJIBIX BOJOTOKOB C TIOMOIIbIO OECIUIOTHHHBIX
I'SC unu crpoutenberBo Manbix ['DC ¢ TpaauIMOHHOW KOMIIOHOBKOM B HOBBIX CTBOpaX.

Ecmv u mpemve HanpaenieHue — 3TO HCIOJNB30BAHME THAPONOTEHIMANA XOJOCTOrO
BOI0COpOCa, KOTOPBIE IO HACTOSIIEr0 BPEMEHH HE UCTIOIb3YeTCS.



VkazanHast Bblle mpoOiiemMa Haumboyiee HMHTEpeCHa W JUISL  OKCIUIyaTUPYEMBIX
TUJPORJICKTPOCTAHIIMM Mayio MoIIHOCTH: bo3scyiickas, Axtenunckada, Illelixantaypckas,
bypmxapckas, Huxne-bocylickas u ap.

Jlupepom B crpoutenbcTBe Manbix U MUKpol DC sBusercs Kutaid, rae 3a mocienHee
necaruwierue nocrpoeHo 6osnee 100 OO0 manbix U Mukpol DC cymmapHOW MOLTHOCTBIO OKOJIO
10000 MBT. Ilpuuem B Kurtae ycnemHo mpOU3BOASTCS Malible THIIpOArperatrbl, TEXHUYECKast
JOKYMEHTAIUSl «HOY-Xay» JJIsl KOTOphIX Obuia 3akyriiena B CHI 30-40 ner nazan.

Ha xanan [{aprom BBezneHa B CTPOil HOBasi THAPOAIEKTPOCTAHIINS MOITHOCTHIO 3,0 MBT.

CTpouTEnsCTBO THAPOIIEKTPOCTAHIIMY JIUIIH HEOONbIIast 4YacTh pabOThl, TPOBOJUMON B
paMKax  TOCYJapCTBEHHOHl  MIporpamMmbl IO  COOPYXKEHHIO  CPeOJHUX M MalbIX
TUAPOIIEKTPOCTAHIIMM.

B V30ekucrane akTHBU3UPOBAIUCH pabOThl 1O BBHIMNOJIHEHUIO TOCYAApCTBEHHOM
IPOTPaMMbl  HEPrOCOEPEKEHHUs, BAXKHOM COCTABIIAIONICH KOTOPOI SIBISIETCS CTPOUTEIHCTBO
MalbIX U CpeAHHMX TruapodnekTpocTaniuii. Celiuac 0oObeAMHEHHME JKCIUIyaTHpPyeT IOKa JBa
Takux o0bekTa - AnmmkaHckas ['DC momuocteio 140 MBT u Tysmyronckas (150 mBr). Ux
o0mas rojoBasi BeIpabOTKa cocTaBisieT mopsiaka 1-1,2 mupakBt/4acoB anexkrposnepruu. Ona
JIOJIAETCS B €IMHYIO0 SHEPTOCUCTEMY FOCYJapCTBEHHON aKIIMOHEPHOU KOMIaHUH *“Y30eK3Hepro”.

B 2003 rony 3amymeno asa arperata no 15 mMBr Tynonanrckoit I'9C, 3atem OyayT
3amylieHsl eme aBa no 72,5 MBT - 371€ch NPEACTOUT BBINOIHUTH CTPOUTEIbHO-MOHTaKHBIX
pabot Ha 6 mupa. cym, crpoutcs manas ['OC na Axanrapanckom Bogoxpanwmie (21 mMBT).
[TomoGHble 00BEeKTHI BO3BOAATCs B lllaxmmapaaHe, Kyaa SJEKTPOIHEPTHs C TepedosMu
noctynaetr u3 Koipreizctana, a ¢ myckom 31ech ' 9C mosSBUTCS BO3MOXKHOCTH, HA00OPOT, Tyaa
ojaBaTh TOK. Benmercs CTpOUTENbCTBO MallbIX THMAPOCTAHIUN Ha AHIMKAHCKOM U
['MccapakckoM BOJOXpaHHWIMUIIAX, TOTOB K OCYIIECTBICHHIO MPOEKT Ha TysaMyIOHCKOM
BOJIOXpPAHWIHIE, TO psAay OOBEKTOB OOBSBIECH TEHIEP HAa M3TOTOBJICHHE M 3aKYINKY
000pyIOBaHUS.

Muxpoeuoposnexkmpocmanyus IIP5-1-20 u IIP7-1-20.

Mukporuapod31eKTPOCTaHIIUU COCTOSIT U3:

- MHKpPOTHUAPOTYPOHMHBI MPOTEINICPHOM, BKIIIOYAIOIIEH CIENUANIbHO CIPO(UIMPOBAHHBIN
HANPABISAIONIMI amnmapar U padouee KoJeco, MO3BOJISIONINE UCTIOIB30BaTh SHEPTUIO BOJIOTOKA C
BBICOKHMM K.IL.[T.;

- 93Hepro6JI0Ka, BKIIOYAIOIIET0 FreHepaTop, B KaueCcTBE KOTOPOTO UCIOIb30BaH TpeX(a3HbIit
ACMHXPOHHBIHN 3JIEKTPOJBUTATEh C KOPOTKO3aMKHYTBIM POTOPOM;

- aBTO0AIIJIACTHOM HArpy3KH.

- peryastopa JUid aBTOMAaTHYECKOW CTaOMIM3allMM HANpsOKEHUS W 4YacTOThl IyTEM
nepepacupeieNieHls] JIEKTPOIHEPIUN MEXAy IMOTpeOuTesieM M aBTOOAJUIACTHOM Harpy3Kou.
Heucnonb3oBanHass mnoTpeOuTeNieM »SHEprusi MpeBpallaeTcss B TEIUIO B HarpeBaTeNIbHBIX
JJIeMEHTax aBToOamIacTHOM Harpys3ku. I[lomydeHHOoe TEmsI0 MOMKHO HCHOJIB30BAaTh IS
XO3SUCTBEHHBIX HYX[I. Perymstop oOopynoBaH CHCTEMON HMHIMKALUM PEXKHUMOB padOThl U
3auThl MUKpol DC u nmoTpeduTesis oT aBapuHHBIX CUTYAIHI;

- BO/03a00OpHUKA, KOTOPBIN COEIUHSAETCS C TypOMHOM TpyOOIpPOBOAOM JMAMETPOM
250...300 mm.

OcHosHble xapakTepuctuku Mukpol 9C I1P5-I"-20:

Hamnops! HeTTo, M 3,0...5,0
JInama3oH pacxonos, M/c 0,12...0,16
Yacrora BparieHus, 06/MUH 1500
MomHocTh Ha 3a)KkuMax reseparopa, KB 2,7...5,0

Hanpspkenne Ha 3axuMax reseparopa, B 220/380



HommuanwHas gacrora, I'1g

["aGapuTHBIE pa3mMepbl, MM

Macca, kr

OcHoBHnble xapakTepuctuku Mukpol DC I1P7-I"-20:

Hanops! HerTo, M

JlManasoH pacxoyoB, M>/c

YacroTa BparnieHusi, 00/MHH

MoIHOCTh Ha 3a)KUMax reHepaTopa, KBt
Hanpsoxenue Ha 3akxumax reseparopa, B
HomunanwHas gacrora, I'1g

["abGapuTHbIE pa3mMepsl, MM

Macca, kr

50+1/60=+1
1600x400x685

260

4,0..7,5
0,13...0,24
1500
3,0...10,0
220/380
50+1/60=+1
1600x400x685

310

JlJIss TeXHUKO-MEeXaHW4IecKoro o0ocHoBaHUs mapameTpoB Mukpol DC ¢ 3atBopamu ['TC

3arBop I'TC

Mukpol OC

pa3paboTaHa ciefyromias nporpamma pacuyera. Ha pucynke npencrasiena cxema Mukpol 9C u
I'TC ¢ cooTBETCTBYIOIIMMH PAaCUE€THBIMU [TapaMeTPaMHu.

TloaBoagmmii kKaHai

OTBOIAIIMN KaHaI

Puc. Cxema ucnons3zoBanmus 3atBopa ['TC ¢ muxpol DC
Qupux — PaCXO0J] MPOITYCKaeMOM BOJIBI MO MOABOIANIEMY KaHATY;

QMHKpoFBC — pacxonq FSC,

Qyxon — Pacxo]] YXOsIasi BOJABI O OTBOJSIIEMY KaHAIY.

Hanop B Mmukpol' DC onpenensiercs:



on 1 Qwuko 1
X0 0 + = pol DC —]’lW:[M],

anux't _ Q,uukpoFQC. t _ AHB _

S()H0785 S0H0786

H=| ABb +

OHO_60 S()HO765

rae ¥ Bb - otMeTka Bojbl 10 3aTBOpA, T.€. OTMETKA BepxHero Obeda mukpol DC, Mm;
V¥V HBb - orMeTka BOJIBI TIOCIIE 3aTBOPA, T.€. OTMETKA HIXKHETO Obeda Mukpol DC, Mm;
Syso 56 ¥ S o 16 - IUIOMIAIN JHA BEPXHETO U HIDKHETO Obeda, M2;
hw - moteps Hamopa BOJAONPOBOAIIETO TpakTa MUKpol DC, M;

t - Bpems pa6otsr Mukpol OC, c.
[Toreps nanopa B BogonpoBoasiiem Tpakte Mukpol DC onpenensiercs:

L 16-0% L-O?
hw_,. = 1,1-/1—-—2 Q”‘4 = 0,182~/1-—Q5”‘ =[m],
' D 7n°g-D D
rae L - nnmuna BogonpoBosmiero Tpakta Mukpol 9C, m;
D - Inametp BosomnpoBosiero Tpakra MUKpol IC, m;

A - KOO PHULIHEHT TUAPABINYECKOTO TPEHUST OIPEIEIAETCS:

p-oan (2},
D

rae A, - ko3(h(HUIMEHT epoX0BaTOCTH CTEHOK.
Hcxonst u3 Toro, 4To mpHUXOAIIEe Pacxo]l paBHA YXOIAIEMY pacxoay BOAbl Quupornc ~

nyod, TOraa Halop B XOJOCTOM BO,I[OC6pOCC BBIPAXKACTCA B CIICAYIOICM BU/JIC:
nyob 1 + QMUK]?O[SC. t _ hW .

Ol Qoo
npux _ muxpol DC _ AHE—

H =| ABb +

OHO _ 80 S()H0766 S()HUJ;O' S()H0766

(anux' r—= Qmuxporac' t)_ hw =[m]

=ABb5 - AHF +
OHO _ 60

Bynem paccmarpuBaeT, uto t=I ¢, MOTOMY 4YTO €IMHMIIA HU3MEPEHHBIE pacxoja M>/c u
Qt=W=»’ naér o0beM, B STOM CIIydd HAIlOp B XOJOCTOM BOJOCOPOCE OMPENENSETCS MO

dbopmye:
H = ABb — AHb +

(anux' r= Q.MquUF:)C. t)_ hw=[m]

oHo_ 66

[Tonnas momHOCTE MUKpPOI ' IC:
NMquoI"SCZ 9’8 1 QAprol"SC. Hz = [KBm]’

rne H - reomerpudeckuii Hariop Mukpol DC, koTopslii onpenensercs 1o ciaenyomeil popmyie:

(W pux_ Wmmpofac) = [M]

n

H =ABF - AHb +

oHo_ 66

Momnocts Mukpol IC:
Npse =981 Qs -1y =[KBm],
71 Nra - K03 UIMEHT mose3Horo aercTBus ruapoarperata ['9C, %.
Ecnn Mukpol DC nponyckaer Bech NpUXOAALLYIO pacxos yepe3 MUkpol 9C
(Quuaporsc = Oyxoo), TOTI@ MOLTHOCTH MUKpOI DC OyneT paBHa:
quxpoFBC: 9’8 l- QJWKPOFQC. 771?4 = [KBm]’

KanuranbHoe Bnoxkenwe s co3ganuss Mukpol 9C Ha wumeromemcs 3atBope ['TC

ONPEACIIACTCA IO CICAYIOMIEMY ITYTH:
RMquoFSC =N kpoIAC’ ky() = [CyM]9

Kyo - YAeNIbHas KanuTtajiosioxxeHus Ha 1 kBt, cym/kBr.
Esxeronnas BeipabaThiBaeMas yeKTpodHeprust Mukpol DC:

N KpoldC’ r=981- Q,prorac' H-np, - T= [kBm - u],

mu

3Mul<poF9C =V



T - Bpems ucnonb3oBanust MUKpol DC B TeueHue roja.
DKcIuTyaTallMOHHBIE 3aTpaThl o MUKpol DC onpenenstoTcs:
3=3+3,+3;, =[cym].
3;- aMOpTU3aLMOHHbBIE PACXO/IBL;
3,=0,029-K =[cym].
3> - peMOHTHBIE PabOThI
3,=03-K=[cym].
33- rogoBast 3apaboTHas 1U1aTa,
3, =m-3-12=[cym].
m - KOTM4EeCTBO pabOTHUKOB, m = 2, 3 - MecsiuHas 3apaboTHas IU1aTa, CyM.
[ena BoipaboTanHOM AnekTposHeprur MuKkpol IC:
H = 9,uuxpaF3C'ﬂ : T = [CyM]’
B - crommocth 1 kBT-4ac anexrposnepruu, cym/ kBr-yac.
DKOHOMMUS YCIIOBHOT'O TOILIMBA!
Hmon.zuso = 3WKpol"9C' G = [CyM]’

G - yIenpHBINA pacxo/1 yCIOBHOTO TOTUIMBA, KI/(KBT*4).
Jlox0/1 OT SKOHOMHUS YCIIOBHOTO TOILIMBA:

ﬂmon.‘mb‘o = HI’P’IUVIJUG‘(). UVHOHJM!S() = [CyM]’
Lmonweo- CpenHss IeHA 1 KT yCIOBHOTO TOILTUBA, CyM/KT.
Yucrast nprObLIH:

qn = L[ + ﬂmon,mso_ 3 = [CyM]
ComocTaBHUTENBHBIN YKOHOMHYECKUI K03 GuImeHT 3¢ pexrnBHOCTH

E=Y /K.

Cpoxk okynaemoctu Tor. = I/E = [nem].
Hcxons w3 BbllIe M3JI0KEHHOTO, MOXHO CKa3aTh, YTO C MOMOIIbI0 MUKPOI DC MOXKHO

pEelIUTh BOIPOC SHEProoOECHEeUeHUs, IHEPropecypcocOepeKeHus, YyIyUIIeHUs] PEXUMOB
paboThl PHEPTOCUCTEMBI, COXPAHEHHUE YKOJIOTMUYECKON YUCTOTHI U T.J1.

~
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