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Introduction currents U,, output voltages, magnetic currents

The study of the static characteristics of the generated by the input currents to the S¢» cross section
reactive power (RP) multi-phase current-to-voltage of the sensing element, the number of w¢» windings of
conversion sensor of power supply systems (PSS) is l., the sensing element, dipazones and the various
carried out in the form of studies of signal conversion parameters of the magnetic core are required to be
processes based on distributed parametric models of determined [1-5].
magnetic circuits. In the study of static characteristics The magnetic currents generated by the currents
of sensors that convert the value of the primary current Lay, Igys Icy, Lans Isa, Ica geNerated by PSS s RP sources
of the RP source to the output voltage, 1, input phase are in the magnetic cores (rods) F,- magnetic driving

[ ]
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forces (m.d.f.), they generate @, - sensing based on

secondary voltages and a model of the sensor structure

the magnetic currents passing through the elements,
the process of converting primary currents to Usqy,-

is constructed (Figure 1).
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Figure 1. The process of converting multi-phase current to secondary voltage and the model of the sensor
switch section.

The static characteristics of the multi-phase
current-to-voltage conversion sensor used in the RP
control of the PSS are investigated on the basis of a

distributed parametric graph model (Figure 1) using
an analytical expression as follows [6-10]:

Uay = Kouus T (W(Fua1, Fuaa) Kisr wlay + W(F 21, Fuia)Kior gy
+W(F31, Fuaa)Kior wley + W(Fuar, Fraa)Kior wan +
+W(F 51, Fria) Ko wlga + W(F 61, Fraa) Kior wlca),
Uby = Kopus o (W(F 21, Flza)Kioe sy + W(Fpa1, Foa) Kior ulay
+W(Fu31' Fu24)KlaF p.ICy + W(Fu41f Fu24-)K13F uIAA
+W(Fyis1, Fuza)Kior wlpa + W(F 61, Fuza)Kior wlca),
Uy = KouusIly2 (W(Fu31' Fu34)KIaF wley + W(Fun, Fu34)KI:~>F wlay
+W(Fy21, Fuza) Kior wlay + W(F a1, Fuza) Kior wlaa
+W(Fyis1, Fuza)Kior wlpa + W(F 61, Fuza)Kior wlca),

Uas = Kooz (W(F a1, Fraa)Kior wlan + W(F a1, Fraa) Kior ulay
+W(Fu21' Fu44)K13F p.IBy + W(Fu31' Fu4-4)K13F uICy
+W(F 51, Fruaa)Kior wlpa + W(F 61, Fraa)Kior ulca),

Upa = KopusIlys (W(Fum' Fu54)K13F wlBa + W(Fmp Fu54)K13F wlay
+W(F\21, Fusa) Kior wly + W(F a1, Fusa) Kior ulcy
+W(Fua1, Fusa) Kior wlas + W(F 61, Fusa)Kior ulca)

Uea = KouusIus(W(F 61, Frsa ) Kior wlea + W(Fyu1, Fuea)Kise ulay
+W(F 21, Fua) Kisr wley + W(Fuz1, Fuea)Kior ulcy

+W(F a1, Friea) Kior wlaa + W(Fyis1, Frga)Kior ) €Y

where: Keuus= wpq — @, is the coefficient of
interconnection between magnetic currents and

Usuu OUtpUt  voltages,

(assumes values up to

w,,=1-20 windings based on the requirement that the
output voltage be rated (20 V) at rated primary

currents) [10,11]
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e P;O_Fj (7=1,6) — is the magnetic parameter In particular, the magnitude of the output
i voltages Ugy, Upy, Ucy, Uga, Upa, Uca depends mainly

of the variable part of the sensor generated U, output
voltages (1, — magnetic absorption of air gaps with
sensing element, py = 1,25 * 107°T'/m);

F- log cross-sectional area of air gaps with
sensing elements, axb=0.01x0.01 m%;

8, — Heights of air gaps with sensing elements
(m);

W(Fw-j,Fmn — is the transfer function of the
magnetic switching part.

Kppy —wjx —Irb — PSS F,—m.d.f.  The
coefficient of interdependence between chains is
usuallyw;, = 1.

Multi-phase primary currents (A) supplied by

reactive  power sources connected to the
Lay: Igys Icys Lans Igns Ican —QTEM PSS networks
according to schemes y Ba A.
Ua (B),
20
10
0 38 76 1, (A)
a)

on the currentslyy, Igy, Icy, Laa, Igas Icas Which they
receive from their respective mains phases:

Uay = Kd)uU:-)Hul(W(Fullr Fu14)K13F uIAy

Uby = KowusMua(W(F 21, Frza )Kior w1y

Ucy = K®uU3Hu3 (W(Fu31f Fu34)KI:~>F p_ICy

Uaa = KousMua(W(Fua, Fuaa)Kior ulaa

Upp = KdnuUaHus(W(FuspFu54)K13F ulBa

Uca = Koo Tlus(W(F 61, Fsa ) Kior ulea (2)

Based on formulas (1 and 2) above, the
relationship between the single-phase current of the
RP source of PSS networks and the output voltage of

the sensor is given in the form of a static description
below (Figure 1).
Ua (B) 4
20
10
0 65,75 115 Ld)

b)

Figure 2 Static characteristics of the relationship between the single-phase primary currents of the ETT
network reactive powers and the sensor output voltage
a) The reactive power supply is connected in a star shape;
b) The reactive power supply is connected in a triangular shape.

Where: Uy, - description of the change in output
voltage obtained on the basis of the collected
parametric model,

Ugy- a description of the change in output
voltage obtained on the basis of the distributed
parametric model.

A static description of the effect of the geometric
dimensions of the air gap of the sensor on the output
voltage is given in Figure 2.
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Figure 3. The effect of sensor sizes on output power.
a) The effect of airflow b) the effect of the number of packages

2- Based on the static characteristics shown in
Figures (a) and (b), the metrological characteristics of
the PSS RP multi-phase primary current conversion
sensor to secondary voltage are studied: change
accuracy, linearity of the output characteristic,
uniformity of the sensor sensitivity throughout the
change range.

Based on Figure 2a, the values of the magnitudes
Ug, - are indicators of the change
the points of static

IAy' U(,zy;
errors corresponding to
descriptions:

I,,=38A; U, =10B; U} =1018B
i, — Uy ., (1018-10)
U *100% = T

=1,8%

Iy, =76A;, U, =20B; U;, =2037B
Uy —Uzy) £ 100% = (20,37 —20)
Uz, 20
=1,81%

A= * 100%

A= * 100%
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