GERMAN INTERNATIONAL JOURNALS COMPANY

ISSN: 2751-4390
IMPACT FACTOR ( RESEARCH BIB ) : 9,08. Academic research index

CALCULATION OF POWER WASTE IN ELECTRICAL NETWORKS IN THE
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Abstract: The quality of electricity in the territory of our republic mainly depends on current
and narguz, taking into account the interaction of magnetic currents used in the control and
management of currents of power supply networks, frequency, voltage, currents.

Key words: electricity, currents, power dissipation, control, voltage, magnetic flux, element,
Rogovsky belt - stem, reed switch, probability of working state, model, reliability indicators,
working ability.

PACYET SHEPTETUYECKHUX HOTEPDH B 9JIEKTPHYECKHUX CETAX HA
TEPPUTOPUU HAILIEU PECITYBJINKU.

Hapumanoe baxooup Aocanomosuu
Cmapuwwlii npenooasameins kageopa snepeemuxu
JDcuzaxckuti nonumexHudeckuil UHCMumym

AnHoranusi: KadecTBO 31EKTpOIHEPrUM Ha TEPPUTOPUM HAIIEH PECIyOJMKA B OCHOBHOM
3aBUCUT OT TOKAa M Hapry3a ¢ y4eToOM B3aUMOJECHCTBUSI MarHUTHBIX TOKOB, UCIOJIb3YEMBIX MPHU
KOHTPOJIE ¥ YIIPABJIECHUH TOKAMHU 3JIEKTPOCETEM, YACTOTHI, HANPSIHKEHUS, TOKOB.

KuiroueBble ci10Ba: 37€KTPUYECTBO, TOKH, pPacCEMBAaEMas MOILLHOCTh, YIIPABICHHUE, HAPSHKEHUE,
MarHuTHBIM TIOTOK, 3JEMEHT, peMeHb POroBCKOTO - MITOK, T'€PKOH, BEPOSTHOCTH paboyero
COCTOSIHUSI, MOJIeIIb, TIOKAa3aTeNId HAJCKHOCTH, PA0OTOMOCOOHOCTb.

PECIIYBJIMKAMM3 XYIYJIUJIATH EJTEKTP TAPMOKJAPUJIA KYBBAT
UCPO®JAPUHU XUCOBJIAILL

Hapumanoe baxooup Aocanomosuu
Duepeemuka kagedpacu kamma YyKUmMysucu

AHHOTanmus: Pecny0iavkaMu3 XyayaAnaard 3JICKTp SHEPTUACHHUHT CU(ATH SJIEKTP TapMOKJIapH
TOKJIapI/IHI/I, qaCTOTaCuHU, Ky‘IHaHI/IHII/IHI/I, TOKJIapI/IHI/I Ky3aTI/IIII Ba 6OIIIKapI/IIII)]a
KYJUTaHHJIAIUraH MarHUT OKUMJIADHUHT Y3ap0 TabCUPUHHM XMCOOTa OJIraH X0Ja acocaH TOK Ba
FOKJIaMara OOFJIHK.

Kaaur cy3aap: anexrp, Toknap, KyBBat capdu, O0MKapyB, KyWIAHUII, MAaTHAT OKUM, 3JIEMCHT,
PoroBckuii TacMacu - HOBOA, KaMUII KaJIWTH, HII XOJATHHUHT JXTUMOJUIUTH, MOJEN,
VMIIOHYWIWIMK KYpCaTKAYWIApH, IUIALLL

https://ijmri.de/index.php/jmsi volume 4, issue 4, 2025

499


https://ijmri.de/index.php/jmsi

AP=31%r=3(1} +1 )r (1)
AQ =31x=3(I; +1)x )

Here » and x are active and inductive resistances of the line; / , and / r — active and reactive
components of the full load current /.

As is known,
P =+3Ul cos p; 0= V3ur sing . 3)

Full current through its active and reactive components

cos = , sin = (4
WEC CXPress:
I,and I pin (3):
P=\31U, 0=31U. (5)

From now on

P 0 o . o
l,=—=—; I, =—=— Substituting the expressions (1) and (1) we get the following important
NE T NET, g p (1) and (1) we g g imp

expressions:
AP =312 = 3(3};2 + 3%22 )= PZJZQZ r =5—22r. (6)
AQ=31"x= 3(3};2 + 3%22 )x = PZJZQ2 xX= 5—22)6. (7
Here is S full power.

Based on the expressions obtained above, we make the following conclusions:
The waste of active and reactive power depends on P and Q.
AP =AR + AP, + AP +  +AD,
AQ. =AQ, +AQ, +AQ, + +AQ,.
Here, AP ;, AP >, ... and AQ ;, AQ », ... are determined by expressions (6) and (7), respectively.

the load on a line per unit length by i o,
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P1+iQs 1 P2+iQ, 2 PstiQe

I AP1+jAQq @ AP,+jAQ, * AP3+iAQ3 *

Po+iQa PetiQs P+iQc
a)

thatisio=I/L , A /km . Pro 21 %m0 > of length q dl within the
distance download id! to is

The power dissipation resulting from the flow of current through the resistance r o d/ of the line
length dl is:

d(AP) =3(il)*r,dl

To determine the total power dissipation AP in the entire line of length L , we add up all the very
small dissipation values d ( AP ) in the interval 0 — L , that is:

L L 3|F 2 2
AP =136 D) rodl = 3i, ", Yool =3i)n | =12 =22, ®)
0 0 3 0 U
In the above order
PZ + 2
AQ=1"x= U2Q X. (9)

Thus, when the load is uniformly distributed along the line, the power loss is three times less
than when the load is at the end of the line.

For three-phase networks S = 3UI L= (10)

For single-phase networks

S
S=UI, == (11)

Power dissipation for a three-phase network

AP, =3Ir,, AQ=3lx,. (12)
Power dissipation for a single-phase network

AP =211, AQ, =2Ix, (13)

Substituting (10) and (11) into (12) and (13), respectively, we get:
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power dissipation for a three-phase network

S S?
APy ==2r, AQy=-—>x5; 14
3 U, 3 Q3 U2 3 (14)

power dissipation for a single-phase network

252 252

AP1:7”1, Alewxl- (15)

However, in a single-phase system there are two conductors, and in a three-phase system there
are three. To reduce the metal loss, the cross-sectional area of the conductors in a three-phase
network should be reduced by 1.5 times compared to that in a single-phase system. In this case,
the resistance increases by 1.5 times, that is, » 3 =1.5 r ; . Substituting this value into the
expression for AR ;, we obtain the following:

AP, = (1,58 /U%)r,

Therefore, power loss in single-phase networks is 2/1.5=1.33 times more than in three-phase
networks. [3]

Here D R noney s the active power dissipated in the steel of the transformer (that is, in the core,
which is usually made of steel. [4]

AQ,y, = AQ, == =U’b, (17)

The active power dissipation in a short-circuit condition spent on heating the coils (this
dissipation is called the power dissipation in the copper) can be found as follows, as in formula

(6):

_P2+Q2

AP ")

T

£ (18)

In the same way, the loss of reactive power caused by the spread of the magnetic flux can be
determined as in the formula (7):

P2+ 2
AQ‘r :U—2Qx'r (19)
2
AP, :312rT =%FT .

the relationship AR (/ AR x we form the following expression:

AP, =AP.(S/S, )*. (20)
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