“O‘ZBEKISTONDA ILM-FANNING RIVOJLANISH ISTIQBOLLARI”

xalgaro ilmiy-amaliy anjumani
2022 yil 30 noyabr | scientists.uz

WAYS TO ACHIEVE ENERGY SAVINGS THROUGH REACTIVE POWER
COVERAGE
D.B. Kodirov
National Research University TIIAME, Head of Department
J.O. lzzatillaev
National Research University TIIAME, Associate professor (izzatillaev.jurabek@gmail.com)
D.G. Yulchiev
National Research University TIHHAME, Assistant
D.Hasanov
National Research University TIIAME, graduate student
https://doi.org/10.5281/zenodo.7372978

Abstract.The article deals with the efficient use of energy in enterprises by reactive
power compensation. Performed parametric analysis of the effect on the characteristics of the
active load balancing device, mounted on tires of low voltage traction substations, depending
on the location of the load between the power source and the load itself. Implementation of
measures for reactive power compensation results in a saving of active power and energy.
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ClIOCOBbBI JOCTU/KEHUSA DOKOHOMHUU DHEPI'MA 3A CUET ITIOKPbLITUSA
PEAKTUBHOM MOIIHOCTH

Almomamm. B cmamve pacemampueaemcs ad)gbekmueﬁoe UCnoJb306aHUE dHEpCUU
HAa npe()npuﬂmuﬂx nymem KomneHncayuu peakmue‘Hoﬁ MOUWHOCMU. Buvinonuen
napamemputtecxuﬁ anHaiu3  e6JausdAHUAxl  Ha Xapakmepucmuku  AaKmueroco ycmpoﬁcmea
6aﬂchup06Ku HAZcpy3Ku, YCmMAaHO6JI€eHHOc0 Ha WUHAX HU3KOBOJIbMHbLLX NACOBbIX nodcmaHumZ,
6 3asucumocmu onit pacnojlOdNCeHUsl HAacpy3KUu Meofcay UCMOYHUKOM NUMAHUS U CaAMOll
Haepys’Koﬁ. Peaﬂumb;u}z mMep no Komnencayuu peaKmugHoﬁ MougHocmu npueodum K
SKOHOMUU AKMUBHOU MOWHOCMU U dHepzco3ampam.

Knrwueevie cnosa: peakmusHasl MOUHOCNIb, 3Hep20n0mpe6ﬂeHue, dJleKmpudecKkue
cemu, Komnencauusd, HOMUHAJIbHOE 3HAY€EHUeE, KoaqbqbuuueHm MOWHOCMU, naoenue
HANpANCEeHUA, KOH()eHcamop.

PEAKTHUB KYBBATHU KOMIIEHCAIUSAJAIII OPKAJIM DHEPT'USA

TEXKAMKOPJUKKA DPUILIALI HYJIAPU

Annomayun. Maxonaoa peakmug Ky88amuu KOMNEHCAyusALaul OpKaiu KOpXoHaiapoa
9Hepeusdan camapanu goudaranuwl xakuoa cyi 6opaou. Kyeeam manbau 6a mKIAMAHUHE
Y3u ypmacuoazsu HOKIAMAHUHZ Jicollawuwuea Kapab, nacm KyWIaHUWIU Mopmysdu
HUMCMAHYUAIAPUHUHe WUHAlapuea pramuﬂeaH ¢CZOJZ oK1amaltapru myeosanamiiaul
MOCAAMACUHUHe XY Cycusamaapuca mavbCUpuHu napamempux maxiul SmujicaH. Peaxmus
KY86AMHU KONAAW OYUUYa Yopa-maooupiapHu amaiea owmupuul akmue Ky86am 6a IHEPSUsiHU
medicauiea onub Kenaou.

Kanum cysznap: peaxmus Kyssam, Kysgam capu, d1ekmp mMapMOKIapu,
KomneHncayus, HOMUHA k;uﬁmam, Kyeeam K03q§qbuz4ueHmu, KYUYJlaHUUWIHURZ nacaﬁuwu,
KOHOeHCcamop.
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According to the regulation on the procedure for organizing work on reactive power
compensation, the standard value of the power coefficient for consumers supplied from the 0.38
kV network is set at tgem = 0,25 (or cos ¢ m = 0.97), but the power coefficient in industrial
enterprises is at the required level it is not. Therefore, it is necessary to use energy efficiently in
the enterprise by means of reactive power compensation [2].

What are the main consumers of reactive power [1]:

1. Asynchronous motors consume 60% of the total reactive power.
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2. Power transformers consume about 20% of reactive power.
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3. Controlled rectifiers, induction furnaces, discharge lamps, etc. consume about 15-

20%.

710



“O‘ZBEKISTONDA ILM-FANNING RIVOJLANISH ISTIQBOLLARI”

xalgaro ilmiy-amaliy anjumani
2022 yil 30 noyabr | scientists.uz

If an automatic compensation device is used, what will be the economic effect [1]:

1. Losses in the power grid and transformers are reduced due to the reduction of
consumption current;

2. The voltage drop in power lines is reduced;

3. The computing power of the system decreases;

4. Due to the reduction of phase currents in working objects, energy loss in cables is
reduced;

5. Reactive energy payment is saved;

6. Reducing the load on power transformers leads to a decrease in the heating temperature
in the coils and ultimately to an increase in the life of the transformer.

Costs per unit of time for the application of the condenser device to the enterprise are
determined.

Unit time include the prices of the automatic capacitor unit Ex and the measuring current
transformer, as well as additional costs such as the delivery and installation of the capacitor unit,
and the cost of the cable used to connect the capacitor unit.

Remote control of the condenser device is provided, then the total consumption per unit
time the price of the remote control device is also included.

In general, we assume that all additional costs are 10% of the cost of the condenser unit,
and calculate the following formula [1]:

Ex =(C,+C,+..+C,) K, +C,
1)

where: S ul is the price of the capacitor device; n- the number of condenser devices;

Kqg = 1.1- coefficient of additional expenses;

Cgq- the price of remote communication equipment.

In series, the resulting reductions in reactive power costs and reductions in conductor
losses are identified.

The annual savings from reactive power payments are [1]:

Egr = CGl - CGZ = (Ppl + sz) 121-17 (2)
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where: Cg1- the payment for reactive energy before the installation of the condensing
unit; Ce2-payment for reactive energy after installation of the capacitor unit; Pp1 - payment for
reactive energy in the month before installation of the condensing unit; Pp2- the payment for
reactive energy in one month after the installation of the condensing unit; Tp- definition of
reactive energy.

If there are no directly measured values when calculating the loss caused by the reduction
of losses in the wires, then it is determined through the rectifier capacitor.

We assume that the coefficient of wastage K, = 12%

Conductor are proportional to the square of the current passing through it.

Let's take a look at this constructor on the example of a working object.

Coefficient before installing the automatic capacitor device: cospi =0.8.

Coefficient after installing the automatic capacitor device: cosp2 =0.97.

Assume that the relative asset forming current is equal to 1.

The relative full current before compensation is:

1 1

= =—=125
cosg;, 0,8

I 1
(3)

Relative full current after compensation:

,=—t -1 _103
cosep, 0,97 4)
Reduction of active energy:
2 g2
W, :Wl.{ll |2|2 .Kn}wl.o,oas
' (®)

That is, in this example, active energy consumption decreased by 3.8%. When cos@
increase from 0.8 to 0.97, active energy consumption decreases by 1.7%.

In general, the reduction of active energy consumption of a working facility in one year
as a result of an increase in cos@ is determined by the following formula:

W, =W 1-cos’ ¢, »
¢ L cos? o, " ©)

where: cosp 1 is cose before compensation, cose2 iS the cosph after compensation,
kn=0.12 - wastage coefficient; W1 - annual energy consumption for compensation.

Savings from the annual energy bill and calculating the amount of reactive energy
compensation, the amount saved from electricity after the installation of a compensating device
at the enterprise is equal to the following,:

E=Ea+E (7

here: Ea - active energy , E; - reactive energy.

Find the economic payback period of the compensation device:
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E, (8)

where: Ek- the price of the compensation device.

Economic efficiency calculations show that reactive power compensation in electrical
installations provides savings on electricity bills and capital reductions are covered in the short
term.

It was analyzed the use of the device and the technical voice, which allows to ensure the
quality multiplier and to reduce the loss in the compact voltage tap with non-symmetrical load.
In this case, the automatic power switch with automatic power saver is the best technical tool to
reduce battery consumption.
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