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MuKpPOruApPOITEKTPOCTAHIMH HA HPPUTALMOHHBIX KaHAJIaX
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TamKeHTCKUH rOCyIapCTBEHHbIN TEXHUYECKHUN YHUBEPCUTET

B mactosmee Bpems B sHepreTuueckoM OamaHce PecnyOnuku Y30ekucran
YIETbHBIA BEC YTJIEBOJIOPOJHBIX HMCKOIMAEMBIX cocTaBisier Oonee 85 %, a ocranbpHas
4acTh MPUXOJUTCS Ha JIOJI0 THAPOIHEPreTUuecKuX pecypcoB. OgHAKO 3amackl yrieBo-
JOPOJHOTO ChIPbS OIPAaHUYEHbI, TEMIIbI MOTPEOICHUS SIEKTPUUECKON SHEPrUu MOCTO-
SHHO BO3pacTaioT. BMecte ¢ TeM, Bce 00Jiee OTUETIMBO OCO3HAETCS KOJIOCCATBHBIN KO-
JIOTUYECKUN BpEJ, HAHOCHUMBIA MPUPOJE CKUTAHUEM YTJIEBOJOPOJHOro ToruiuBa. Bcee
3TO 00YyCIIOBIMBAET OCYIIECTBICHUE NUBEpCU(UKAIMKM dHEprodasaHca pecrnyOoauku 3a
CYET UCIOJIb30BaHUS AIbTEPHATUBHBIX UCTOUHUKOB PHEPTUHU, B TOM UHCIIE THIpaBInYe-
CKOM 2HEPTUU BOJOTOKOB.

B nocnegnee Bpemsi B MUpe BO3pacTaeT MHTEPEC K MCIOIb30BAHUIO MaJbIX TH]I-
PORHEPreTUUYECKUX YCTAaHOBOK, TaK Ha3biBaeMbIX MUKpPO ['DC. D10 cBA3aHO C TeM, 4YTO
JUISl HUX XapaKTepHbl TaKUE CYIIECTBEHHbIE (PaKTOPhI, Kak BO3MOXKHOCTh YHU(PUKALIMH U
MOJIHOW aBTOMAaTHU3aIlMU 00OpYyAOBaHUS, YIPOIIEHHOCTh MOHTaXa, MOOMIIBHOCTh U pe-
MOHTONPUTOJHOCTh YCTAHOBKH. bOJbIIOEe KOJIUYECTBO KOHCTPYKIMA MUKpo ['DC oTHO-
CATCSl K JICPUBALIMOHHBIM U MJIOTUHHBIM HAOPHBIM YCTAHOBKAM, /i1 KOTOPBIX IJIaBEH-
CTBYIOIIUM (AKTOPOM MPU CO3JaHUHM MOIIHOCTH SIBJISETCS MOTEHIMATbHAs SHEPTHs.
Hns  dyskuuoHupoBaHus STux MUKpo [DC HeoOXoauMo co3gaHue KaKk MHUHUMYM
1 MeTpa Hamopa WM yKJIOHA pycila BOJOTOKA HE MEHEe 4°. Takoe yCIIOBUE JIeJIAaeT JOC-
TaTOYHO CIIOKHBIM HCTOJIb30BaHUE MOA00HBIX MUKPO 'DC Ha paBHUHHBIX peKax U Ka-
Hajax BBUJY 3HAUMTEJILHOTO YBEIWYEHUS KalMUTAIbHBIX 3aTpaT Ha CTPOUTEILCTBO IIO-
THUHBI WIH JIEPUBAIMOHHOTO TPYOOTIPOBOIA.

B cBs13u ¢ 3TUM 00BLI0M HHTEpEC BBHI3BIBAIOT TaK Ha3bIBa€Mble CBOOOIHOMOTOY-
Hble MUKpOo ['DC, KoTOphle pabOTAIOT HUCKIIOYUTEIHHO HA HCIOIB30BAHUU KUHETHYE-
CKOM sHepruu cBoOoaHOTO MoTOoKa. O0BIYHO 3TN MHUKpO ['DC pacmosararoTcs Ha MOHTO-
HaX WIH IIOTaX CO CIYHICHHBIMU B BOJY paOO4YMMU KOJIECaMHu.

Hanpumep, 6pasunbckas mukpo ['DC «Fortune», cMOHTHpOBaHHAs Ha MOHTOHE
BMECTE C YETBIPEXIIOJIIOCHBIM T'€HEPATOPOM pa3BUBasia MOIIHOCTH | KBT mpu ckopocTtu
teuernuss 1,1 M/c mw wumenma KIIHA 12 % [1]. OnHako wu3-3a HUBKHX TEXHHUKO-
PKOHOMUYECKHX TMOKa3aTeNIei U BHICOKON CTOMMOCTH O0OpYJOBaHUS MPEKPATUIIUCH pa-
OOTHI HaJ KOHCTPYKITUECH.

CBobognonoroyHass mukpol DC anrnuiickux cnenuanuctoB umena KIIJ 30 %
P MOITHOCTH OKOJIO 2 KBT u ckopocTu TeueHus 1-2 M. YcTaHOBKa OCHalleHa TypOu-
HOM KapyCelnbHOrO THUMA C YEThIpbMS JomacTsMu. JlmameTp TypOHMHBI COCTaBIISIET
2 metpa [1].

B Poccun nepsoie cBo6oanonoTounbie MUKpol DC nmosiBuinch B 30-x romax XX
Beka. ['upmsaaaeie '9C B pazpabotke b.C. bimHoBa M TOMy moOmO0HBIE YCTaHOBKHU
MOTJIA MPOU3BOUTH IJIEKTPOIHEPTUIO 32 CUET KHHETHUYECKOW SHEPTrUu CBOOOJHOTO IO-
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Toka Bojbl. [To3xke, ¢ 1989 1. HECKOJIBKO NIpeaANpUsITUl Hadan paboTaTh HAJl CO3TaHUEM
O6ecmIOTHHHBIX cBOOOIHONOTOUYHbIX MUKpOI DC. HIIO «Dueprus» nmpu nomomu Bcee-
COI03HOT'0 MHCTUTYTA dJIeKTpuukauu ceiabckoro xozsicta (BMIOCX) Poccun cozman
nse ycraHoBku CIIMI'DOC — 0,12 u CIIMI'DC — 0,30 HoMuHa1i1bHOM MOIIHOCTBIO 120 1
300 BT, paboratomue Ha ckopocTH TeueHus: Boasl 0,8-1,5 m/c. Mukpol DC ycranaBnu-
Bajach Ha MOIUIABKOBOW paMe M HMMeJla YEThIPEXCEKLHOHHYIO OPTOrOHAJIbHYIO T'HAPO-
TypOuny. O6mwmit KIIJ] mukpo I'DC cocrasaser 12,6 % [1].

CBobognonoroynass Mmukpo I'DC momuocteio 20 kBT u o6uum KIIJT 0,35 co3-
nana Cubupckum otaenenuem Axanemuu Hayk Poccum coBmectHo ¢ HUM «Cubanek-
TpoTsKkMan» [1].

Muxkpo I'DC cocTout U3 IBYXMOAYJBHOI'O 0JI0KA, OCHAILEHHOI'O IPOIEIIEPHbI-
MU TupoTypOuHamu. J{namerp pabouux koyiec TypOUHBI cocTaBiser 1,2 M.

CBoOognonorounsie Mukpo I'DC momnHocthio 20—-30 kBt paspaboranbl cnenua-
auctamu KpacHOsSpCcKOro rocy1apcTBEHHOr0 TEXHUYECKOTO YHUBEpcuTeTa [2].

Mukpo I'DC ocHamieHa ABYXJI0MacTHBIMH OPTOTOHAJIbHBIMM pabOuYMMM KoJjieca-
MU, YCTAHOBJICHHBIMM Ha OJIHOM Bayly ¢ reHeparopoMm. KomudecTBo paboumux kosiec B
Mukpo I'DC momuocThio 2 KBT — 2, a mpu MomHoctu 10 kBt — 4. Pabouune koneca pac-
CUUTAHBI HA CKOPOCTh TeueHnus 1,5-3 m/c u yactory BpamieHus 60-150 06/MuH.

B mukpo I'DC ucnonp30BaH HU3KOCKOPOCTHOW TOPIIEBOM CHUHXPOHHBIA T'eHEpa-
TOp, pabOTarOIMIMH B MOTPY>KEHHOM COCTOSHUU.

Croumocth Mukpo I'DC BMecTe ¢ MOHTa)XOM B 3aBUCHUMOCTHU OT MOIIHOCTH CO-
craBnger 330-980 teic. py6., uto cooTrBercTByeT 1200-5800 momnmap/kBt. Ilena
1 kBr/uac anektposnepruu cocrtaBiuser 0,45-0,95 py6., 9TO OKBUBAJIECHTHO 2—
3,5 nent/kBt. OnHuM U3 HegocTaTKoOB 3TOr0 TUNa MUKpo I'DC sABnsgeTcs TO, YTO OHA MO
KOHCTPYKTHUBHBIM OCOOEHHOCTSIM MOXET paboTaTh TOJbKO B MOTPYKEHHOM BHJE, YTO
TpeOyeT HaJeKHOU TUAPOU3OIISLIH HNEKTPUUECKON YaCTH MallUHbI, a TaKXKe TOMOJIHU-
TEJIbHBIX 3aTpaT MO MOBBILIEHUIO YCTOMYMBOCTH YCTAHOBKH MO BOJOM.

CsobOognonoroynas I'9C OOO «CneupHeprocHad», Tak Has3blBaemas OecIIO-
tuHHas Bcece3oHHas ['DC (BBI'DC) mpu ckopoctu TedeHHs Boabl 1 M/c pa3BHBaeT
Mo1HocTh A0 10 kBt. KoncTpyktusHo potop I'OC ycranaBiauBaeTcss BEpTUKaIbHO, BbI-
cota poropa cocrtasisier 0,25-2,5 M. CroumocTth 1 kBT ycTaHOBIEHHOW MOUTHOCTHU
800 gonnmapos.

HecMoTps Ha mpocTOTY MOHTa)Ka M OOCITYXMBaHHUS, a TaK)Ke HE3HAUYUTEIbHBIC
CTPOUTENIbHBIE 3aTpaThl CBOOOAHONOTOYHBIE MUKPO I'DC He HaluIM MHUPOKOro MpHUMe-
HeHus n3—3a Hu3koro KIIJ[ u BeICOKON cTOUMOCTH 000pYIOBAHUSI.

PocT cTonmMocTi 000pyA0BaHUS NPU MOBBIILIEHUU MOIIHOCTH, IIIaBHBIM 00pa3oM,
OBl BbI3BAH YPE3MEPHBIM YBEINYEHUEM JIUaMeTpa pabodero kojaeca TypOUHbL. DTO CBS-
3aHO C TeM, YTO JJIA ycuiieHus: MouHocTu MUKpo ['DC Heo0xoaumMo yBenuunuBaTh 160
CKOpPOCTh T€UYEHHUs BOABI, TUOO0 auamerp padouero kojieca. CKOpoCTh T€UEHUS BOJBI B
pPaBHUHHBIX peKax M KaHajaxX B cpelHeM cocTaBiseT 1-1,5 m/c. PacueTsl mokassiBaioT,
4TO TpH cKopocTu 1 M/c, nist momydenus: moutHoctu 10 kBt quameTp pabodero komneca
noixeH ObiTh 10 MeTpoB min Ha MuUKkpol' DC Heobxoaumo ycrtanaBnuBath 10 TypOuH c
nuaMmeTrpaMu pabouux koijec kaxgoro mo 0,1 m. [3]. Takum oOpa3om, IS MOTyYCHUS
motHocTH 5-10 kBT, koTopas cuutaercst Oosee BOCTpeOOBAaHHOM JIsl M30JMPOBAHHOIO
notpeburens (mpeanpuHuMarens, gepmepa W APYyrux) HEOOXOIMMO HMMETh OOJbIIKE
pa3Mepsl WIM YUCIIO TUAPOMAIIMH, YTO MPAKTUYECKH U SKOHOMMUYECKH CJIOXKHO OCYyIIe-
cTBUTh. OIHAKO Aake HEOOIBIIOE YBEINYEHUE HAIlopa, T.€. OpraHu3alusl M01BO1a BOJbI
K TypOMHAM C HE3HAUYMUTEJIbHBIM HAalOPOM MOXKET MPUBECTU K 3HAUUTEIBHOMY YMEHb-
NICHUIO TuaMeTpa pabouero KoJeca.
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Hcxons U3 3TOro MOXKHO OTMETHTb, YTO HEOOIbIIINE U3MEHEHHS B KOHCTPYKIIHSIX
CIIMI'DC, mno3BoisOIIME yBEIUYUTh HapameTpbl H W © CYIIECTBEHHO MOBBIMIAIOT
(yHKIMOHAIbHBIE BO3MOKHOCTU TuApoycTaHoBKU. C yueTom 3TOro Hamu ObuLla paszpa-
6otana koHcTpykuust CIIMI'OC, npenHazHauyeHHOH /Il YCTAHOBKHU B HEOOJNBIINX KaHa-
nax (puc. 1)

Mukpo 'DC umeeT nBa KOBIIOBBIX pabo4yuX Kojieca, yCTAaHOBJICHHBIX HA MOHTO-
HaxX ¢ NOTOKOHAIMPAaBJIAIOIMWMHA KPbUIBAMU U BOOOCIUBAMU, 6.]131"0,[[3}")5[ KOTOPBIM CO3aa-
€TCsl OTPEeICIICHHBIN HAIIOp M YBEIUYMBAETCS CKOPOCTh MOTOKA. B IIEHTpaIbHOM MOHTO-
HC pasMCIIaroTCA MYJbTHUIINIMKATOp W T'CHEpPATOp, a OOKOBBIE ITOHTOHBI BMECTE C IICH-
TpPaJIbHBIM 00pa3yroT BOJOCIMBHOW KaHaJ, TJe M YCTaHABIMBAKOTCI pabouue Kojeca.
Hcnonb3oBanue B YCTAaHOBKC ITOTOKOHAIIPABJIAIOMIMX KPBUIBCB ITO3BOJISACT CO34aBaTh
HEeOOJIbIINE HAMOPHI TIepe]] BOJOCIMBOM U yBEIMYUBATH CKOPOCTh TEYCHHS BOJBI B BO-
nociauBHOM KaHane. B otnuuue ot apyrux tunoB CIIMI'DC sta ycraHoBKka, 3a UCKIIIO-
YeHHEM HeOOJIbIION YacTH MOHTOHOB, MOJIHOCTBHIO PaclojaraeTcs Ha MOBEPXHOCTH BO-
JIbI, YTO CYIIECTBEHHO 00JIETYaeT YCTAaHOBKY M OKCIUTyaTaI[HIO arperaTos.

Puc. 1. Cxema cBooogunonmorounoi I'2C

1 — OOKOBBIE TIOHTOHBI; 2 — HANPABJISIONINE KPBUIbS; 3 — BOJAOCIIHBEI;
4 — pabouyee K0JIeCO; 5 — IEHTPAIbHBII MOHTOH; 6 — BEAYLIHNH NIKUB; 7 - TEHEPATOP

Jlns oneHKH SKOHOMHUYECKOW »(h(EeKTUBHOCTH MpeasiaraeMold KOHCTPYKIUU
MI'DC paccmaTpuBaeTcs UPPUTALIMOHHBIN KaHan niauHou 1 km. 1o 3Toil nimuHe MOXKHO
yctaHoBUTh 10 100 cBoGoaHOomoTouHBIX MUKPO ['DC MomHOCTRIO 10 5 KBT. Yopouén-
HbI€ SKOHOMHUYECKHUE PACUEThl IPOBEACHBI B CIAEAYIONIECH MOCIeA0BATEIbHOCTH:
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1. KanutaneHoe BioxkeHue Ha 1 mukpol'DC — 8§ MJIH cyMm, IpU HaJdaKEHHOM
IPOMBIIIJIEHHOM BBIITYCKE.

2. KanBnoxenusa Ha mukpol DC no Bceil qiuHe ka"ana — 800 MiH cyMm.

3. KonunuectBo anekTposHepruu BeipadarsiBaeMoil MUKpol OC no anune 1 km —

O = Nxtxn =5x6700x100 = 3 350 000 kBm/u.

rae N — MOIHOCTh, KBT; t — BpeMs cpeHeil sKCIyaTaluu 3a roj, 4ac; n — Ko-
JINYECTBO

Mukpol DC.

4. DKcrutyaTallMOHHBIE 3aTPaThI:

3=3;+3,+33=1 200 000+23 200 000+24 000 000=48 400 000 cymos
3, — ropoBas 3apaboTHas miarta,
31=mx3x12=2x50 000x12=1 200 000 cymos

m— KOJIMYECTBO PaOOTHUKOB, m =2, 3 — MecsUHas 3apaboTHas IJiaTa, CyM.
3, — aMOPTHU3aLIOHHBIE PACXOIbI:

3,=0,029xK=0,029x800 000 000=23 200 000 cymoe

33 — peMOHTHBIE PA0OTHI:

33=0,03xK=0,03x200 000 000=24 000 000 cymos

5. llena BbIpaOOTaHHOHN M MPOJAAHHOMN 3JIEKTPOIHEPIHH:

L=3xT=3350000x54=180 900 000 cymos

T — Tapud >7EKTPOIHEPTUHU, CYM.
6. Uucras npuObLTh

Y,=1-3=180 900 000 — 48 400 000=132 500 000 cymos
7. ConocTaBUTENbHBIN Y5 KOHOMUYECKUN KOA(P(HULHEHT 3P (HEeKTUBHOCTH

E=Y,/K=132 500 000/800 000 000=0,166

8. Cpok okymaemoctu T,,=1/E=1/0,166=06 nem.

Obmas quHa kaHanoB B pecryonuke 3400 kM, ecnu OyaeM cUUTaTh, YTO TOJIBKO
Ha 50 % 3TOW JIMHBI MOXHO YCTaHOBUTH MUKPO I'DC, TO KOIUYECTBO AIEKTPOIHEPTUH,
BbIpabaTeiBaeMoi 3a 1 rox, 6yaet cocraBnats 4 8§96 000 MBT yac. D10 e B CBOIO oue-
penb maet Bo3MOxkHOCTh coepeds 1 600 000 TOHH yCIIOBHOTO TOIJIMBA.

B Hacrosmiee BpeMs co3aH onbITHBINA oOpaser) mukpo ['DC u mpoBeeHbI mpe-
BAPUTENIBHBIE HKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS IO OINPEACICHUI0 €€ TEXHUKO-
sKOHOMUYECKHX MapameTpoB (puc. 2). Taxxe 3axkmoueHo cornamenue ¢ CII «I'CKb
Uppuranus» no cozganuto aByx Mukpo I'29C no martenry [2].
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Puc. 2. Hatypublii o0pa3en mukpol' 9C Bo BpeMsi HCTILITAHUS
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[IpoexkTrpoBaHue MEPBUYHBIX HOPM AJI MAalllUH, PEeXUM pabOThl KOTOPBIX per-
JAMEHTHUPOBAH U OTPaXEH B TEXHUUYECKUX MACMIOPTaX, MHCTPYKIUAX MO SKCILTyaTalluu U
JIPYrUX TEXHUYECKUX JOKYMEHTaX, OCYIIECTBISAIOT PacyeTHO-aHATUTHYECKUM METOIOM.



