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ANALYSIS OF THE GIDROENERGETHIC POTENTIAL OF THE
REPUBLIC OF TAJIKISTAN FOR PROVIDING DELIVERED
CONSUMERS USING SMALL HYDROELECTRIC POWER
STATIONS

[Tapunos I1. F.l’z, Ilexnenn C. El
'TaKUKCKHiT TEXHUYECKHIA YHUBEpPCUTET UMeEHU akaaemuka M. C.
Ocumu, Pecniybnuka TakuKUCTaH; zypaJ'IBCKI/Iﬁ benepanbHbIi
YHUBEPCUTET, T. ExarepuHOypr
s.e.shcheklein@urfu.ru

Sharipov P. G.*2, Schecklein S. E.},
'Tajik Technical University named after academic M. S. Osimi,
Republic of Tajikistan; “Ural Federal University, Ekaterinburg

AHHOTAIMS: B pabote [IPOAHAITM3UPOBAHO COCTOSIHUE
TUAPOIHEPreTHYeckoro mnoreHuuana B PecnyOnuke Tamkukucras.
PaccmoTpeHa HEOOXOOUMOCTh M 3HAYEHUE MAJIOW TUIPOIHEPIETUKHU ISt
yaaneHHblx notpeoutenei. IIpeacraBiensl BapuaHThl  MuUKpo-1'9C
(M['DC) m npemoxkeHa KOHCTpykuus OecrioTHOM MI'DC HIHEKOBOrO
tuna. OCOOCHHOCTBHIO MPEIJIOKEHHON KOHCTpYyKuMu MIDC sBisercs
HUCIIOJIB30BAHUC reHeparopa Ha PCAKO3CMCIIbHBIX MaramTax C
IIPUMCHCHUCM I]_II/IpOTHO-I/IMHy.TIBCHOﬁ CXEMBbI CTa6I/IJ'II/ISaHI/II/I.

Abstract: The state of hydropower potential in the Republic of
Tajikistan is analyzed. The necessity and importance of small hydropower
for remote consumers is considered. Variants of micro hydroelectric power
stations are presented and the design of a helium-type shatter-type mHPP
Is proposed. A feature of the proposed construction of the mHPP is the use
of a generator on rare-earth magnets with the use of a pulse-width
stabilization scheme.

Kniouegvie cnoea: 2uoposuepeemuueckuu nomenyuan, Pecnybauka
Taoorcuxucman,; manaa euoposunepeemuxa, muxpo-12C; eenepamop Ha
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pe()K03eMeJ1belx macrumax, WUPONMHO-UMNYIbCHAA cxema
cmaouIU3ayUU.

Key words: hydropower potential; The Republic of Tajikistan; small
hydropower; micro hydropower plant; generator on rare-earth magnets;
pulse width stabilization scheme.

IIpakTnuecku  Bce  peku  TaKMKUCTaHA  MMEKOT  TOPHOE
MPOUCXOXKJACHUE, 4YTO OOYCIaBJIMBAET 3HAYUTEIBHYIO CKOPOCTh UX
TEUCHHS] U TPOJOJDKUTENIBHBIM TEepUoJi HE 3aMep3aHus 3epkaja
(MOBEpXHOCTH). YKa3aHHOE OOCTOSITENIbCTBO MOXKET OBbITh IOJIE3HO
HCIIOJIb30BAHO PAa3MEIICHUEM B YJAJCHHBIX HEIOCTYIHBIX MECTHOCTSIX
Mukpo [DC 0Oec TMMIOTHHHOTO TMPOU3BOJCTBA BJIEKTPOSHEPTUU C
WCIIOJIb30BAHUEM  KHHETHYECKOW »sHepruum mnotoka. Ha pucynke
MpeACTaBieHa KapTa pacroyIOXKEHUsI peK U BoJOXpaHWIHI B PecryOinke
Ta/KUKUCTaH W TOTCHIMAJIbHBIE MeECTa CTpouTeNbcTBA Mabix [DC
(MI'2C), a takxke neictByromue manbsie ['DC [1].

A Npeapapurensroe T30 "3apaguon”
npoaenanHoe coTpyaHukamu TajHydro
Yibexucrtan
A MoTeHumanbHeie MecTa crpouTenscTea MI3C
obcneaosaHHble ¢ kKomnanuen NEW JEC (Japan)

= o '7 < T A Deficteyiowme mansie 3C

«  N3M oCywecTensowmMe IKCNOPT INEKTPOIHEPTHIK

Kupruscran
0

MM
[ =SS ks 5
£ {’N—— — Ylexpon

‘A-‘

Typchy on r‘

Z, Adpramucran ‘ s . Adranncran

Kapra norenimansusie mecta ctpoutensctsa MI'DC u
nenctByromme Maibsie ['9C
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[IpaButenwctBOo  PecnyOmmku  TamKWUKUCTaH — MpEANPUHUMAET

3HAYUTEIbHBIC YCHIIMS II0 OCBOCHUIO THIPOIHEPTETHUYCCKUX PECYpPCOB
CTpaHBbI, paccMaTpuBas d3TO HalpaBJICHHEC B KadeCTBE CpPEACTBA
yAOBJICTBOPEHUSI TOTPEOHOCTH CTpaHbl B DJJICKTPOAHEPIHUH, a TaKKe
IToxazarenu I'DC OoJpmion
TUAPOIHEPTETUKA CTPaHbl, a TaKXe IMOTPEOHOCTh B DIICKTPOIHEPTHHU

MpeCTaBICHBI B Ta0. 1.

yBeIu4YeHUss O0OBEMOB €€ OIKcmopra.

Taomuna 1
Mansie 'DC (MI'DOC) Pecniy6nuku Tamkukuctan
HazBanue Oewncreytowme MIF3C He
Kon:ct;ercdmo, Mpouzeoacreo Aeﬁ?%gm"e
uomugi'rb kB Kﬁg:;m‘?l 3NeKTPO3HeprU KONWU4YECTBO
M. By ", /MOLWHOCTD,
KBT.y kBT.4
?::;‘I’ﬂ::c’:::"ys"""e 155 (12184) 105 (4686) 2328340 50 (7498)
r6AO 35 (3432) 15 (725) 497785 20 (2707)
XatnoHckas obnacts 8 (2185) - 8 (2185)
Corauickas obnactb 38 (1882) 37 (1002) 460336 1 (880)
PPN 74 (4685) 53 (2959) 1370219 21 (1726)
B TOM Yu1Cne:
Hypobaa 9 (239) 7 (179) 23269 2 (60)
Baxaat 24 (1650) 17 (1080) 468720 7 (570)
Taeunpapa 4 (136) 4 (136) 59024 -
Bap3o6 8 (1061) 8 (1061) 599974 -
[bkupruTans 7 (285) 1 (230) 99820 6 (55)
Maccap 3 (189) 3 (189) 82026 -
LLaxpuxase 1 (500) - 1 (500)
TypcyHaoga 1 (500) - 1 (500)
Tapxwukoban 6 (80) 5 (50) 21700 1 (30)
PawT 11 (45) 8 (34) 15686 3 (1)

JI71st OCBOEHMSI SHEPTM MAJTBIX PEK B PECHyOIMKE pa3padoTaHa U MPUHSTA
Homrocpounas  IIporpamma
ANIEKTPOCTAHIIMM ~ HA
npexycMarpuBaeT crpoutensetBa 189 mambix ['D9C obmielt MoiHoCThIO 26,8
MBT.

MMPaBUTCIILCTBOM CTPOUTCIILCTBA MaJIbIX

nepuog 20092020 r1r. VYkazannas [Iporpamma
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C 1enbio 31EeKTPOCHAOKEHUSI TOPHBIX TPYIHOIOCTYIHBIX HACENEHHBIX
MYHKTOB YK€ BBE/ICHBI B AKCILTyaTaluio oosee 265 Mainbix ['9C MOITHOCTBIO OT
5 1o 2500 kBr.

[Ipumepamu OECIIIOTUHHBIX MHUKpO- W MHUHU-IDC MOryT CIIy>KuTh
IIHEKOBBIE, TUPJISTHAHBIE, MOIPYKHbIE C TOPU3OHTAILHBIM W BEPTUKAIBHBIM
pacroIOKEHUEM POTOpPOB, pYKaBHbIC, HAIlIaBHBIC, CBOOOJHOMOTOYHBIE,
rugpoyaapubie 1'9C, MomHocThio A0 100 (Mukpo-) u go 1000 (Muam-1"2C)
KBT.

B kadecTBe OLIEHKHM BO3MOKHBIX MECT PACHOJIOKEHUS U OXHUIACMOMN
MoIIHOCTH OectuIoTHHHBIX MUHHU-IDC (MI'DC) Ha Tepputopum PecmyOnuku

TaKUKUCTaH PACCMOTPEHBI TPYAHOIOCTYITHBIE HACEIEHHBIEC YHKTHI (Ta0. 2).

Tabnuua 2
TpyaHOIOCTYNHBIE HACETIEHHBIE YHKTHI B TOPHBIX pailoHax PecryOnuku
TaPKUKHUCTaH ¥ MMOTCHIMAIIbHAS AJIEKTpUYECKass MOIHOCTh M1 DC

. [TorenunanbHas
VY 1anéHHocTh OT .
Hacenenusie Kon-Bo | OcHOBHOI Bu | 3JE€KTpUYECKas
[1o3. LEHTPAIN30BaH .
ITYHKTBI - KUTENCH | JesATeNbHOCTU MOIIIHOCTh
HBIX CeTel, KM
MI'DOC, kBT
1 | BynyHkynib 90 32 Pri6aiika u 25
YKHBOTHOBOJICTBO
2 [Tacop 125 27 3emienenue u 20
’KUBOTHOBOJICTBO
3 | XuHIyKyII 105 23 Pribanka u 20
HEKHBIN 3eMJIEIETINE
4 | XuHayKyIn 116 33 Pri6anka u 32
BEPXHUU 3eMIIEIETINE
5 XaBmK 130 18 PrrOanka n 20
’KUBOTHOBOJICTBO
BriBobI:

1. Umeronuecs: Manbie '9C uMeroT OarompusaTHOE pacrpesiesieHue o
tepputopun PeciyOnuku Tamkukucras.

2. DIIEKTPUUECKHE CETU HE OXOAT IO BCEX HACEICHHBIX IMTyHKTOB.

3. Mcnonp30BaHUEM paclpeaeICHHOTO 3JIeKTponoTeHnana mMaabix ['9C
MOXHO  OOECNEeUYUTh  DJIEKTPOCHAOKEHUE  YJAJNEHHBIX OT  CETH
noTpeouTeseH, CoKpaiiasi Ipu 3TOM 3aTpaThl HA CETEBYIO CTOUMOCTb.
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N30TOITHBIN OBMEH KUCJIOPOJIA C OKCUJIAMU
La,.Ca,Zr,05_,

OXYGEN ISOTOPE EXCHANGE IN OXIDES La,4Ca,Zr,0,-,

[llessipeB H. A., Xogumuyk A. B., Epemun B. A., Tponun E. C.,
®etucoB A. B., ®apnenkoB A. C., AnanbeB M. B.
Ypansckuii peaepanbubiii yaupepcutet, MHCTUTYT

BbICOKOTEeMIepaTypHoil anekrpoxumun YpO PAH, UuctutyT
metauryprun YpO PAH, r. ExarepunOypr, rebel1397@rambler.ru

Shevyrev N. A., Khodimchuk A. V., Eremin V. A, Tropin E. S.,
Fetisov A. V., Farlenkov A. S., Ananyev M. V.,
Ural Federal University, Institute of High-Temperature Electrochemistry
UB RAS, Institute of Metallurgy UB RAS, Ekaterinburg

AnHoTanusa: B pabore MeTo0M M30TOIMHOTO 0OMEHA KHCIOpOaa C
YpaBHOBEIIMBAHUEM M30TOIMHOTO COCTaBa Tra3oBOMl (a3pl HCCeAOBaHA
KMHETHKa 00OMEeHa KHCIIopo/ia ra3oBoi ¢a3el ¢ okcugamu La, ,Ca,Zr,0,_,
(x=0;0.05;0.1), wuMmerommx CTpyKTypy nupoxjopa. IlomydeHsl
TeMIepaTypHbie 3aBUCUMOCTU KO3 duimeHToB nuddy3un u ckopocTei
oOMeHa KHCIIOpOJla C MCCIeAyeMbIMH OKCHIAaMU B TEMIIEpaTypHOM
uatepBane 600-900 °C u naBnenun kuciopoaa 1 klla. YcranosieHno, 4ro
C POCTOM TEMIIEPATYPhl U C TTOBBIIIICHUEM COJICPKAHUS KAJIBIUS B OKCHJIC
kodpunment auddy3un kuciaopoma yBeauduBaeTca. [lokazaHo, UTO
YBEIWYCHUE KOHIICHTPAIINH KaJIbIHS MMPUBOIUT K YMEHBIIICHUIO CKOPOCTH
JTUCCOITMATUBHON aJICOPOIMHU M3-3a CETperaiyuy JI0NaHTa Ha IMMOBEPXHOCTH
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