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DEVELOPMENT AND PRODUCTION OF MOBILE HYDROELECTRIC
POWER STATION

The review of the operation, design, and operation features of the mini-hydro
power plant that can provide electricity to a private household or a separate private
house. A project has been developed to supply the private sector with electricity from
a mobile hydroelectric power station. To accommodate the hydropower plant, it was
decided to install the DN500 pipeline. The selected water flow rate and the difference
in the location of the channel and the location of the turbine installation allow you to
provide the required power.

The novelty of the work consists of electrifying a private economy using a mobile
hydroelectric power station and establishing the advantages and disadvantages of
this solution with an assessment of the impact of all design parameters on the output
parameters.

Theresearchresults can be applied for the manufacture of the mobile hydroelectric
power station to their usage in the peasant farms, to save electricity, as well as in
the development of experimental-industrial samples of electrical installations for
various purposes.

Keywords: hydropower plant, household, private economy, pipeline, electricity.

INTRODUCTION

Nowadays, when the reserves of traditional energy sources, such as oil, gas, and
coal, are decreasing and their price is high enough, it leads to the greenhouse effect on
the planet and more countries are thinking about alternative (renewable) energy sources.

Renewable energy sources (RES) are sources that are used as renewable energy.
This is a great substitute for traditional sources, also mostly they cannot be comparable
with in terms of power generated (except for hydroelectric power plants).

The idea of using alternative energy sources has come a long way, But more recently
it has been considered to be a substitute for traditional power plants.

The energy of the future is an ambiguous concept. The area has been strongly
developed in various directions. Some of them are at the stage of laboratory tests, or
already used in practice [1-5].

MATERIALS AND METHODS

In this regard, consideration of issues related to alternative energy sources and their
usage is relevant in our time. Today, the inefficient consumption of fuel and energy is
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the most common problem. This problem is getting more and more intense every year.
There are plenty of ways to solve this problem.

It is necessary to erect additional power plants and treatment facilities, with
accompanying design work in getting power supply and wastewater treatment in villages,
cottage settlements, and even individual buildings. In most cases, after deterioration
or obsolescence, these stations need to be repaired, reconstructed, or mothballed,
followed by the construction of a new station. The development and reconstruction of
urban infrastructure are impossible without the reconstruction and modernization of
life support systems. At the same time, the reconstruction and technical re-equipment
of power supply, heating, and hot water supply systems are one of the most difficult
engineering tasks.

To achieve this goal, the following tasks are proposed for solving the problem [6-10]:

— consideration of alternative energy sources used in the national economy, which
carry out their work based on water energy;

— analysis of climatic and orohydrographic conditions of Ust-Kamenogorsk, East
Kazakhstan region of the Republic of Kazakhstan, as a location for a mobile HPP;

— development of a project for a mobile hydroelectric power station.

RESULTS AND DISCUSSING

The mobile hydroelectric power station is designed to provide power supply to
a private economy, located 18 km from Ust-Kamenogorsk in the East Kazakhstan
region. The private farm is about 300 m from the Irtysh River. It is isolated from other
settlements by steppe regions. It has no access to the Irtysh. However, about 10 m
from the farm there is a channel that belongs to the floodplain of the Irtysh River. The
channel is about 14.0 m wide.

there is a peninsula formed by the right branch of the Irtysh River and the right
channel 23 m from the private farm.

Agricultural land (fields) is located on the southeast side of the private farm.

The R-24 Ust-Kamenogorsk — Tavricheskoe East Kazakhstan highway stretching
over 900 m to the west

The width of the Irtysh River in this area is 246.2 m, the depth is 5.6 m. The river
in this section is navigable.

A private farm can simultaneously accommodate 6 people who are engaged in the
processing of fields near the farm.

There are no power lines. Consequently, an autonomous energy source is required.

Such a source is a diesel power plant with a nominal power of 5.0 kW. It is an
emergency source. The main source is proposed to take a mobile hydroelectric power
station.

Let’s take a look at the electrical loads that exist in a private household, which

includes the following buildings and structures:

House

— pumping station for supplying water from a shallow watercourse to the house
and for watering the garden plot;
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— electric stove;

— electric heaters in the amount of 8§ pcs;

— TV sets — 4 pcs;

— personal computers — 3 pcs;

— household equipment (irons, coffee maker, microwave oven, electric kettle,
washing machine) — 6 pcs;

— lighting.

Garage:

— electric heaters in the amount of 2 pcs;

— compressor for pumping wheels — 1 pc;

— welding unit — 1 piece;

— lighting.

Greenhouse:

— electric heaters in the amount of 16 pcs;

— electric fan — 1 piece;

— pump for irrigation — 1 piece;

— lighting. Personal plot:

— electric gates — 1 piece;

— electric saw — 1 piece;

Table 2.1 shows the calculation of the power of the above devices and their utilization
factor.

The calculation is fulfilled according to the formulas below.

For the power consumers indicated in Table 2.1, we define the active power (kW)
by the formula:

For the power consumers indicated in Table 2.1,

we define the active power (kW) by the formula:

Pp=ZPH-kC 1)

Table 1 shows the main characteristics of the selected mini hydroelectric power
station.

A gate valve is installed in front of the turbine on the supply pipeline, which is
necessary to ensure the start and stop of the turbine. Power equipment: ballast load
block, automatic control device is placed in a metal block-box measuring 3.0x5.0 m.
The block-box is equipped with heating and ventilation.

Table 1 — the main characteristic of the mini hydroelectric power station

Parameter Value
Head, m 4...12
Water consumption, m*/ s 0,4...0,9
Generated power, kW 50
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Voltage, V 230/400
Rotation frequency, rpm 750...1000
Current frequency, Hz 50
Number of phases, pcs 3
Phase connection U
Turbine impeller diameter, mm 460
Power unit weight, kg 1400...2000
Block weight with ballast load, kg 85/190
Weight of automatic control device, 200
Block dimensions, m (wxdxh) 3,0x5,0x2,5
CONCLUSION

In this article, the principle of operation, design, and features of the operation of
mini hydroelectric power plants, which can provide electricity to a private economy or a
separate private house, is considered. Also, at present, there are models of hydroelectric
power plants that can work in the field, providing electricity to portable devices to
organize their charging.

The work has developed a project for the supply of private households with
electricity from a mobile hydroelectric power station. he private farm is located in the
floodplain of the Irtysh River in the vicinity of the city of Ust-Kamenogorosk, East
Kazakhstan region.

REFERENCES

1 (Panteleev, Multipurpose optimozation and computer aided sesign, 209. —
Kranoyarsk : Publishing house of Sib. Feder. un-t, 2009. — 194 p.

2 Sketerayev, Y. A. Situational operational control of power plants in normal
modes: dis.... Dr. Tech. Sciences: 05.14.02: approved 07/14/2000 / Yuri Anatolievich
Sekretarev. — Novosibirsk, 1999. — 2 80 p.

3 Borshch, P. S. Methods of planning the power generation of a hydroelectric power
station cascade taking into account runoff and atmospheric factors: dis. ... Cand. tech.
Sciences: 05.14.08 / Borsh Pavel Sergeevich. — Moscow, 2014 . — 147 p. (P.S, 2014)

4 Manusov, V. Z. Nonlinear stochastic models for analysis and planning of
electrical systems modes: dis. ... Dr. Tech. Sciences: (V.Z)05.14.02 / Manusov Vadim
Zinovievich. — Novosibirsk, 1985. — 408 p. (V.Z)

5 Filippova, T. A. Modern concepts of optimization of modes of electric power
systems / T. A. Filippova, A. G. Rusina // Energy of Russia in the 21st century:
development strategy - the eastern vector: materials of all — Russian Conf., 30 Aug. —3
Sept. 2010. — Irkutsk, 2010. — P.1-4. (T.A)

6 Kryuchkovsky, V. V. A situational approach to the theory of organization and
management of industrial facilities in conditions of uncertainty / V. V. Kryuchkovsky,
I.F. —2011.—Issue. 45.-P. 132-137. (V.V)

61



KA3AKCTAH FbllbIMbl MEH TEXHUKACHI. ISSN 1680-9165.  Ne 4, 2020

7 Guk, Yu. B. Design of the electrical part of stations and substations: textbook.
manual for universities / Yu.B. Guk, V.V. Kantan, S.S. Petrova. — Leningrad :
Energoatomizdat. Leningr. the department, 1985. — 312 p. (1985)

8 The electrical part of power plants: a textbook for universities / S. V. Usov, B.
N. Mikhalev, A. K. Cherepovets [and others]; ed. S. V. Usova. —2nd ed., Rev. and
add. — Leningrad: Energoatomizdat. Leningr. the department, 1987. — 616 p. (1987)

9 Litvintsev, A. I. Control of modes of complex electric power systems based on
interval modeling: author. dis. ... Cand. tech. Sciences: 05.13.01 / Litvintsev Aleksandr
Igorevich .— Irkutsk, 2015. — 34 p. (2015)

10 Zaitsev, A. I. Multifunctional power static devices for controlling the modes of
electric power systems / A. 1. Zaitsev, V. N. Krysanov // Energy, and resource-saving
XXI century: a collection of articles. materials X Int. scientific-practical internet conf.
— Voronezh, 2012. — P. 70-72. (A.I)

Material received on 21.12.20.

C. U. /lepesazun, U. B. 3a203un
TopaliFpIpOB YHUBEPCUTETI,

Kazakcran Pecniy6nukacst, [1aBnogap k.
Marepuan 21.12.20 Gacnara TycTi.

KYATTbBI MOBUJIBAI THAPOISJEKTPOCTAHIMAJJIAP/IbBI
KYPACTBIPY )KOHE KACAY

JKexe wapyawviivlk Hemece diceke MeHWK YUOI 2NEeKMp IHEPeUACHIMEH
Kammamacwlz eme aramuii  wazbih  ITOC  dicymvlcvinbly  epeKuienikmepi,
KOHCMPYKYUSICbL, dPEKem emy NPUHYUNIn Kapay opbiHoaiobl. XKeke wapyauviivixmot
ymxbip [OC snexmp 3HepeuscvimeH dcabovikmay oicobacvl o3ipaendi. 1OC
opraracmulpy ywin DN500 kybwvipvin mecey mypanvl wiewim KabbliOaAHObL.
Tanoanzan cy wbi2biibl HcoHe MYPOUHAHBL OPHAMY OPHbL A2bIHBIHLIY OPHANACY
beneinepiniy aibipmasliviesl Kaxcemmi apbinovl scone 1 IC Kancemmi Kyamoit
KamMmamacwlz emyee MyMKiHOIK 6epedi. Opblnoaniaan mexHUKamIblK-9KOHOMUKATBIK
manoay HoOaHvIY IKOHOMUKAILIK, MUIMOINI2iH Kopcemmi.

Kymvicmoiy srcananvievl Moouns0il DCKon0any apKblibl HeeKe mapy aubLibiKmbl
9NIeKMPAEHOIPYOeH — JcoHe  OapivblK  KOHCMPYKMUemi napamempiepoiy — wbley
napamempiepine ocepin 6azanail Omvlpbin, 0CHL WEUIMHIY APMbIKUBLTLIKMAPbL MEH
KeMmwlinikmepin beneineyoen mypaobl.

3epmmey nomudcenepi moounvoi I'DC dativinoay yuiin, onapovl pepmep, wapya
KOJCANLIKMAapyl  2iCa20atiblHOa, JHceKe ayianapod JJeKmp IHEePIUACHIH YHeMmOoey
MAKCAmMuIHOA, COHOAU-AK OpMypii MAKCAmmazol 3JeKmp KOHObIPbIIADbIHbLY
ModACIPUOENIK-OHEPKOCINMIK Ya2inepin 93ipiey Ke3iHoe KOJOAHbLIYbL MYMKIH.

Heczizei cozoep: acoinocvimanst, I'IC , KyOwip, sHepeemuxa, SKOHOMUKA.
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C. U. /lepesacun, U. B. 3azo3un
TopalrelpoB yHUBEPCUTET,

Pecny6iinka Kazaxcraw, r. [1aBiogap.
Matepuan noctynui B pegaxkuuo 21.12.20.

PA3PABOTKA U U3TOTOBJIEHUE MOBUJIBHOM I'C

Bvinoaneno paccmompenue npunyuna oeticmeust, KOHCMpYKyuu, 0cobenHocmet
pabomol munu I'2C, xomopsie mozym obecneyueams 31eKmMposIHepeUueti Yacmuoe
X035UCMB0 UMU OMOeNbHbIll Yacmublll 0om. Paspabomawn npoexm cHabcerus
yacmuoeo xozsicmea anekmpodnepeuei om mobunvnou I'2C. s pasmewerus
I'DC npunamo pewerue gvinoaHums ykiaoxy mpyoonposooa DN500. Bvibpannuiii
Pacxo0 800vl U PAZHOCMb OMMEMOK PACHONONCEHUST NPOTNOKU MeCma YCMAHO8KU
mypOunbl NO360110M 0becneuums HeoOX0OUMbLI HANOP U mpedyemyo MOuHOCMb
I'DC. Buinonnenuwiii mexuuko-3KOHOMUYECKUN AHAU3 NOKA3AT IKOHOMUYECKVIO
ahghexmuernocme npoekma.

Hosusna pabomwvr cocmoum 6 snexmpugbuxayuu 4acmuoz2o X03:Ucmeda ¢
ucnoavsosanuem moobunvroti I'OC u ycmanogieHuu 00CMOUHCME U HeOOCMAmMKO8
O0aHHO20 peulenus ¢ OYEeHKOU GIUAHUSA 8CeX KOHCMPYKMUBHLIX NApAMempos Ha
8bIXOOHbIE NAPAMEMPY.

Pesynomamul  uccnedosanus mocym Ovims HpuMeHeHbl OISl U320MOGLEHUs
mobunvuvix I'OC ¢ ux ucnonv3osanuem 8 yCiosusx (epmepcKux, KpecmvsaHCKUX
X0351ICNS, HA YACMHBIX NOOBOPBSX C YENbIO IKOHOMUU DTIEKMPOIHEPLUU, A MAKIHCE NPU
Ppaspabomre ONnvIMHO-NPOMBIULTIEHHBIX 00PA3Y08 INEKMPOYCMAHOBOK PAZTUUHOLO
HA3HAYEeHUsL.

Kmoueesvle crosa: modunvras, I’ IC, mpybonpoeoo, MOuwHOCMb, XO3SUCMBO.

63



Tepyre 29.12.20. x. xib6epinai. bacyra 10.01.21. k. K01 KOHBUIIBL.
®opmatsl 297*420/2. Kitan-KypHai Karasbl.
laprtTe! 6acna Tabarsl 6,04. TapaneiMbel 300 nana. barace! kenicim OoifbIHIIA.
Kommrerorepae 6erreren 3. C. MckakoBa
Koppekrop: A. P. OmapoBa

Tanceipbic Ne 3721

«Toraighyrov University» 6acrnacsiHaH 0acbUIBII HIBIFAPBIIFAH
TopaiifbIpOB YHUBEPCHUTET1
140008, ITaBnogap K., JlomoB kemr., 64, 137 xab.

«Toraighyrov University» 6acnacsl
TopaiifpIpOB YHUBEPCUTET1
140008, ITaBnogap K., JlIomoB k., 64, 137 kab.
67-36-69

e-mail: kereku@psu.kz
www.vestnik.psu.kz
www.nitk.psu.kz



	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	bookmark1
	bookmark2
	_GoBack
	_GoBack
	_GoBack

