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CALCULATION OF PARAMETERS OF PHOTOVOTAIC INSTALLATION FOR
POWER SUPPLY OF THE REMOTE PEASANT FARM HOLDINGS

Annotation

In the present, about 30,000 remote farms are not connected to electricity networks and are
experiencing an acute shortage in autonomous power supplies. In this decentralized zone for
power supply of farms, it is expedient to use photoelectric installations. Currently, the preferred
field of application of the photoelectric installations (PI) - the personal subsidiary plot (PSP) and
farms (F) [1-3].

Key words: The personal subsidiary plot(PSP), photoelectric installations(PI), electri-
fication, technological processes.

Introduction

The results of determining the consumption of electrical energy for industrial and
household loads of various types of farms served as initial data for determining the parameters of
photovoltaic installations in the conditions of Almaty region.

Full-scale field researches of the power consumption modes of rural consumers are
conducted on the example of Almaty region farms of the livestock direction. Characteristic agro
formations with different levels of electrification of technological processes were revealed in the
result of the survey inspection of dairy farms, as well as medium and small farms. Farmer (F)
and the personal subsidiary plot (PSP) can be classified as energy-consuming objects with a
mixed production-household load [3].

Main part: Daily schedules of electrical loads on medium dairy farms with a livestock of
50 ... 60 animal units. Farms (F) ‘Saidov’ and ‘Astan’ are given in the Figure 1.
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Figure 1 - Daily diagrams of electrical loads on dairy farms of the "Saidov" farm for
64 animal units and "Astan" farm for 60 animal units.
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Daily schedules for small farms with a livestock of 18 ... 30 animal unit. ("Ushkirbayev" farm,
"Khalykov" farm) are provided in the Figure 2.
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Figure 2 - Daily schedules of electric loads on dairy farms of "Ushkirbayev" farm for 18 animal
unit and 20 animal unit of cattle for fattening,
"Khalykov" farm for 30 animal unit.

The analysis of electric loading schedules of the studied farms consists in the
determination of the following coefficients characterizing various ratios of loadings both in size
and on duration. The main factors of the schedule of electrical loads include the following
factors - uniformity, filling, demand and loading, which are determined by formulas (1) .. (4).
The results of the analysis and determination of the coefficients for all farms are given in Table
1.

Table 1 - Results of processing the graphs of electric loadings on farms

No Farms . R -
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1 | Peasant farm «Astan» 0,19 0,47 0,82 0,38 0,86 4.45 2,1
2 | Peasant farm 0,16 0,48 0,85 0,41 2,1 12,62 | 6,12
«Saidovy 5
3 | Peasant farm 0,38 0,58 0,9 0,54 3 7,87 4,6
«Khalykov»
4 | Peasant farm 0,01 0,29 0,34 0,1 0,05 2,68 0,8
«Ushkirbayev»

The analysis of data of table 1 shows that the highest values of the coefficients in the farm
«Khalykov»: the uniformity y, = 0,38; fillings ., = 0,58; loadings ;. = 0,54; demand k. = 0,9.
On medium-sized farms with a livestock of 50 ... 60 animal unit. («Saidov» farm, «Astan»
farm) the maximum of loading makes respectively 12.62 and 4.45 kW, respectively, and the total
installed capacity of the equipment is 14.72 and 5.45 kW, as a result, the demand coefficient has
the maximum values of 0.85 and 0, 82. The coefficient of uniformity with three-time milking is
0.16 ... 0.19.
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For small farms with a livestock of 18...30 animal unit. («Ushkirbayev» farm, «Khalykov»
farm) the maximum of loading makes respectively 4.5 and 7.87 kW, and the total installed
capacity of equipment 6.32 and 7.5 kW, therefore, the demand coefficient has the maximum
values for two farms - 0.71; 0.9. The coefficient of uniformity with three-time milking is 0.16
and 0.38. Based on the analysis of the electric load graphs of the studied farms, their
classification by the rated capacity of electric equipment, daily and annual -electricity
consumption for conditions of Almaty region have determined the parameters of coefficient of
photovoltaic installations for their power supply.[4]

In farming and peasant farms having small dairy farms, residential houses are located near
farms therefore a type of electrical loading - production and household. The daily need for the
electric power of processing equipment on a dairy farm for «Khalykov» farm makes 9,38
kW-h/days and the electrical appliances of the rural house - 4.47 kWh / day. Thus, the daily
demand for the electric power of the production and household load for «Khalykov» farm makes
13.85 a kW-h/ day. (Tables 2, 3).

Table 2 - Electrical demand of processing equipment of a small dairy farm
The consumed
Number of hours .
Ne Name. brand Qty. Power of use per day electric power,
’ PC. Pyer, kKW h ’ kW-h/days
our
Processing equipment
1 | Milking system portable «Klassik 1 0,55 6 3,3
KMK-2»
2 | Sanitary pump 1 1 1 1
Feed grinder 1 1,5 3 4.5
[llumination of a cowshed (LED 6 0,005 10 0,3
lamps of 5 W)
5 | Ilumination of a calf house (LED 2 0,005 8 0,08
lamps of 5 W)
6 | [llumination of maternity ward 2 0,005 10 0,1
(LED lamps of 5 W)
Installed capacity, Fy¢, 2,61 - -
In total 9,38

Table 3 - Electrical demand of electrical appliances of the rural house

The consumed electric
Ne . . Qty. Power Number of hours of power, kW-h/days
Electric appliance Pyer,
PC. use per day, hour

kW

1 | Computer 1 0,2 4 0,8

2 | Refrigerator 1 0,1 12 1,2

3 |TV 1 0,08 4 0,32

4 | Iron 1 1,4 0,25 0,4
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5 | Electric kettle 1 1,5 0,25 04
6 | Energy-saving LED lamp 5 0,005 6 0,15
7 | Microwave oven 1 0,8 0,5 0,4
8 | Washing machine 1 0,8 1 0,8
Installed capacity, B 4,885 - -
In total 4,47
3
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Figure 3 - The daily schedule of production and household loading of «Khalykov»
farm with a dairy farm for 20 cows.

The daily consumption of electricity by technological equipment of a dairy farm and
electrical appliances of a rural house is determined [5].

Wq :Z?=1 Pinst-iQuse i’kW : h/day (1)

Where, Uy i- number of hours of use of the i-th technological equipment per day, h; Pinsti —
installed capacity of the i-th technological equipment (power electric drive, lighting equipment
and electro thermal equipment), kW.

Specific power of coefficient of photovoltaic installations [6, 7].

VVsp. cpi— Ps /2 kW - h/mza (2)

Where, Py — the total solar radiation within 24 hours for the Almaty region Pyx= 9,675
kWh - h/m?, n.,— efficiency of coefficient of photovoltaic installations.
The total area of the coefficient of photovoltaic installations of solar panels is determined

by the formula

Wa 2

S= ,m

3)

Wsp.cpi

For «Khalykov» farm the area of solar panels for coefficient of photovoltaic installations,
at a daily electric power consumption W,; = 13,85 kW - h/day is determined
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Wsp, CPI— 9,675'0,14 = 1,35 kW - h/mz;
“)

13,85
1,35

Scp1= 10,3 m?.

The results of the area calculations of coefficient of photovoltaic installations, the number
of photoelectric panels with a power of 200 W for various types of farms are given in Table 4.

Table 4 — Coefficient of photovoltaic installations parameters for power supply
of various types of farms

Consumer Pinsts Sen o’ ' The number of panels Total powctr Qf coefﬁ'cient of
name kW with a power of 200 W, Pcs. | photovoltaic installations, W
F of the dairy direction:
1 type 8,26 9,89 8 1600
2 type 8,56 13,65 11 2200
3 type 9,19 17,86 14 2800
F of the meat direction:
1 type 4,92 5,92 5 1000
2 type 5,02 7,4 6 1200
3 type 5,45 9,34 8 1600
Conclusions

The method of calculation of key parameters and operating modes of the combined
photovoltaic installation is developed for creation of energy-efficient small power systems for
power supply of the remote peasant farm holdings.

For the power supply of farms of the dairy direction for F-1 (the Ist type, in Table 4)
requires coefficient of photovoltaic installations, consisting of 8 panels with a total power of
1600 W; for F-2 (the 2nd type, in Table 4) requires coefficient of photovoltaic installations,
consisting of 11 panels with a total power of 2200 W; for F-3 (the 3rd type, in Table 4) requires
coefficient of photovoltaic installations, consisting of 14 panels with a total power of 2800 W.

For power supply of farms of the meat direction for F-1m (the 1st type, in Table 4) requires
coefficient of photovoltaic installations, consisting of 5 panels with a total power of 1000 W; for
F-2m (the 2nd type, in Table 4) coefficient of photovoltaic installations, consisting of 6 panels
with a total power of 1200 W is required; for F-3m (the 3rd type, in Table 4) coefficient of
photovoltaic installations, consisting of 8 panels with a total power of 1600 W is required.
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Myxaxanos K.b., Tokmounaes A.b., MycrosinoB A.M.

Kazak ayvinuapyauibineieblh Mexanukaiaobipy #cane d1eKmpaeHoipy
ebLIbIMU-3epmme) UHCTUMYMbl,
Kazax ynmmuix acpapnvlx, ynueepcumem

KAIIBIKTBIK ®EPMEPIIIK XXOHE HIAPY A KOXAJIBIKTAPbIH SHEPTMAAMEH
XKXABABIKTAY YIHIH ®OTO3JIEKTPJIIK KOHABIPFBIJIAPBIHBIH
I[TAPAMETPJIEPIH ECEIITEY

AHHOTANUA

Kasipri yakpitTa, canak OoiibiHina 30 MbIHFa XKYbIK (PepMEpIIiK HIapyalbUIbIK caHaly/a,
SFHU OJIAPJBIH DJIEKTP KeJNIepiHe KOCBIJIMaraH J>XOHE aBTOHOMIIBI JJIEKTPMEH KaOIbIKTay
KO3JIepiHIH >KeTiCIeYIIiIiri 6aiikanbin oThIp. bys camamarsl opTaNbIKTaHABIPHUIMAFaH IIapya-
IIBUTBIKTAPBIH 3JIEKTPMEH Ka0JbIKTAy YIIiH, (POTOIIEKTPI KOHABIPFBUIAPBIH KOJIaHY OPBIH/IBI
Oomeim TaObIIaARl. Kazipri yakeitTa (hOTOIIEKTPIIl KOHIBIPFBIHBI MaiilallaHy ailMaKTapbl — )KEKe
KOCAJIKbI LIapyalbUIBIKTap MEH (pepMepliK apyanbUIbIKTaphl.

Kinm ce30ep: xexe mapyambuiblktap (KIL), ¢oTosnexTpiik KOHABIPFBLIAP, SJIEKTp-
JEHJIPY, TEXHOJIOTUSIIBIK JKyienep.

Myxa:kanoB K.b., Tokmoanaes A.b., MycrosinoB A.M.

Kazaxckuu nayuno-uccnedogamenbcKuii UHCMumym MexaHusayuu u 21eKkmpopurayuu,
Kazaxcruu nayuonanvuvii azpapuuiii ynueepcumem

PACYET ITAPAMETPOB ®OTODJIEKTPUYECKOU YVCTAHOBKU JULS
SHEPI'OOBECIIEYEHUS OTJAJIEHHBIX ®EPMEPCKNX 1 KPECTBSIHCKUX
XO35UCTB

AHHOTAUSA
B nacTosiee Bpemst HacuuThIBaeTCsl 0K0JI0 30 THICSY OTHANCHHBIX (DEPMEPCKHUX XO3SUCTB,
KOTOpbIE HE MOJIKJIIOYEHBl K AJIEKTPUUYECKUM CETSIM W HCHBITHIBAIOT OCTPBIM HEJOCTATOK B
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ABTOHOMHBIX HMCTOYHHKAaX OJJICKTPOCHAOXKEHWs. B 3ToW meneHTpanu3oBaHHON 30HE IS
AHEProodeceueHus X03siCTB 11eJIecO00pa3HO UCTIOIh30BaTh POTOAIEKTPUIECKIE YCTAaHOBKHU. B
HACTOAIIEE BpeMsl MpeArnovTuresabHas obnactb npumeHeHus OOV — nuuyHble moacoOHBIE
xo3sicTBa (JITIX) u pepmepckue xozsiictBa (PX)

Knrueevie cnoea: nuunbie moacobneie xo3siictBa (JIIIX), doTosnexkrpuyeckue ycra-
HOBKH, DJIEKTPUPUKAIUS, TEXHOIOTUIECKUE TTPOIIECCHI.

YK 681.518.2
Mycraduna A.K. , Kaabneesa 7K.Bb., Ma:xxenoB A.K., CaObip:kan A.A.
Kazaxcrkuu nayuonanvhwuii acpapHulii ynueepcumem
O CO3JIAHMU YHUBEPCUTETCKOIM CUCTEMBI [TPOBEPKU TEKCTOB HA ITJIATUAT

AHHOTANUA

B nanHoOil craTthe paccMmarpuBaeTcs mpodieMa OOHApyXKEeHHs TIUlarmara B TEKCTax,
3aMMCTBOBAHHBIX M3 APYTUX UCTOYHUKOB. JlaeTcsi ommcanue pa3pabOTaHHOW YHUBEPCUTETCKOU
CHUCTEMBI TIPOBEPKHU TEKCTOB Ha IJIaruat, CloCOOHOM MPOBOIUTH MPOBEPKY 3aMMCTBOBAHHM Kak
M0 BHYTPEHHUM HMCTOYHUKAM, TaK W 1o cetu MurtepHeT. PaccMoTpeHbl pa3iuyuHble CIOCOObBI
«o0xo/ma» TUIaruara, pacupoCTpaHEHHBIE METOABl W HApYIICHHS CHUCTEMBI IPOBEPKH.
PesynbpTaThl mcciemoBaHUS JIOMONHSIOT CYIICCTBYIOIIUE TEOPETUUSCKUE IIPEICTABICHUS B
obnactu pa3paboTKH MPOrpaMMHOI0 oOecleueHrss Ha OOHapYy)KCHHE 3aMMCTBOBAaHUS TEKCTa U
OTKPBIBAIOT TEPCHEKTUBBI ISl NATbHEWUIIUX MCCICIOBAHUNW W COBEPILICHCTBOBAHUS HH(OP-
MaIMoOHHOM cucTteMbl «AnTHIniaruat KasHAVY».

Knrouegwle cnosa: cucrema nmpoBEepKU Ha YHUKAIBHOCTD, TJIATMAT, aHTUIIIIATHAT, IPOTpaM-
MHO€ oOecrieueHne, YHUKATbHOCTh HH(POPMAIIUH, CHHOHUMAM3ep.

BBenenue

C pazButreM WHGOPMANMOHHBIX TEXHOJOTHH W ceTh VHTEepHET MOSBUINCH OTPOMHBIC
BO3MOXKHOCTH B TMOJIYYEHHH CaMOW pa3nuyHOW uWH(POpMalMKU, B TOM YHUCIE Yy4eOHO-
METOJIMYCCKOTO XapaKTepa, IMOJE3HOW IS CaMOOOpa30BaHHS W PACIIUPECHHUS COOCTBEHHBIX
TOPU30HTOB, HO HapsAdy C 3TUM MOSBHIIACH TaKXe MpoOJieMa 3aMMCTBOBAHUS ILIOIOB UYKOTO
Tpyna 0e3 yka3aHUsl CChUJIOK Ha MEPBOUCTOYHHK. B ceTW mMosBWINMCH 1eble CallThl, mpejia-
raroliye MoJib30BaTessiM Ha MJIaTHOW U OecIIaTHOW OCHOBE CKauMBaTh pedepaTsl, KypCOBbIE U
JIUTIIIOMHBIE pa0oThl. B Takoil curyanmu B y4eOHBIX 3aBEJCHHUSAX OCTPO Ha3pea BOIMPOC O
HeoOxoauMocTu BHeApeHUs 3((EeKTUBHBIX CpencTB O0opbObl ¢ marnatoM. OIHUM H3 TaKHX
CPE/CTB SABJISIETCS CO3/IaHUE KOMITBIOTEPHON CHCTEMBI MPOBEPKH TEKCTAa HA HAJWUYHE Tlaruara
[1,2].

[Tnaruat - yMBIIDICHHO coBeplaeMoe (DM3MYECKHM JIMIIOM HE3aKOHHOE HCIOJh30BaHUE
WIH pacTlopsDKEHHE OXpaHsIeMbIMU pe3yJbTaTaMH YYXKOTO TBOPUYECKOTO TpyAa, KOTOpoe
COIPOBOXKIACTCS JTOBEACHHUEM JIO APYTHX JIHII JIOKHBIX CBEJIEHUH 0 ceOe KaK O JICHCTBUTEIHHOM
aBtope [3].

[enp co3manust MOAOOHOTO poJa CHUCTEMbI — TIOBBIIIEHUE KAa4yeCTBA IOJATOTOBKH
BBIMYCKHBIX KBATH(PHUKAIIMOHHBIX Pa0OT W HAYYHBIX pabOT OoOydaromUXCs U WX MOTHBAIUS K
aKaJeMUYeCKOW YeCTHOCTH. PykoBoauTenu KBamu(UKAIMOHHBIX PAOOT MPOBEPSIOT KOPPEKT-
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