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1. INTRODUCTION 
In this paper the influences of symmetrical components of control primary current 

are observed according to values of secondary voltage of current transformator. 
Especially, the influences of symmetrical components are expressed to current’s 
values in secondary circuit of current donor for protection. 

It is necessary to define voltage on the output of donor in different modes of short 
contacts for checking sensitivities and seletivities of measurement equipments. 

During evaluating of values of voltage on the output donor when the form of short 
contact is present it is possible to apply the method’s symmetrical components and to 
find out the voltage’s expressions. The voltage is the function of symmetrical 
components measurment primary current and the values which donor characterizes. 

All practical methods have exactly values of symmetrical components for analyze 
modes of short contacts in the electrical networks using computers. 

If we want to use current’s donor as filter’s element of symmetrical components 
we need to make relation between output voltage and symmetrical components of 
measurement current. 

2 THE ANALYSIS OF ELECTRICAL NETWORK 
Every device presents filter of symmetrical components combined which has 

input triphase voltage on the primary side. 
In the next part of the paper, the distant current donor is analized as filter of 

symmetrical components combined. 
Equivalent model of donor is present on the figure 1. The voltages ,  and 
 are consequence of induction phases A, B and C. 
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Fig. 1. Equivalent model of donor 

From equitation (1) it can be obtained currents s , ,  - secundary current’s 
donor, which are inductive from primary currents individual phases: 
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The marks ,  and  are reactances from mutual inductive conductors of 
primary phases A, B and C and donor: 

mAx mBx mCx

0R ,  - load’s active resistances and donor dR
0x ,  - load’s reactive resistances and donor. dx

The load’s impedance is 000 jxRZ +=  and the total load’s impedance and donor is 
)( 00 ddp xxjRRZ +++= . 

Using the method substitution we obtain real value of the current in the load’s donor 
circuit: 

cbaR iiii ++=        (3) 
 
The voltage on the backside is equal to the voltage of load: 
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The transmission function depends on the short contact’s mode and also depends on 
the reactances that appear from mutual inductivites: 
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The voltage is shown over phase’s currents on the filter’s backside: 

C
p

mC
B

p

mB
A

p

mA

CCBBAAR

I
Z

ZxjI
Z

ZxjI
Z

Zxj

IkIkIku

000 −−−=

=++=
   (6) 

In this case the phase’s coeficients of donor are: 
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The voltage can be obtained from symmetrical components of primary current , 
 and  and their coefficients ,  and . 

1I
2I 0I 1k 2k 0k
According to formulas Fortesque known, relation between coefficients , ,  

and , ,  is: 
1k 2k 0k
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CBA kkkk ++=0  
Changing , ,  from (8) in (7) it is obtained: Ak Bk Ck
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The voltage on the filter’s backside is: 
002211 IkIkIkuR ++=      (10) 
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3 RESULTS 
Using the method substitution it is obtained in the case when the current goes 

through conductors next expression: 

0
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IkIkIk
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The values of ,  and  are given in Table 1, which are evaluated in (5), (6), 
(9) i (10) for all forms of short contacts. 
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Table 1 The values of ,  and for form of short contats 1f pi pu RPW
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Table 3. The values of ,  and for form of short contats 2f+Z pi pu RPW
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Table 4. The values of ,  and for form of short contats 3f pi pu RPW
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4. CONCLUSION 
The paper proposes a new method for investigation influence voltage dependence 

on the output of distant current’s transformer symmetrical components in the control 
conductor with primary current. 

The influeces of different short contacts are examined and the values of the 
currents through distant relay and input voltage of relay are determined as well as the 
values of primary functions for all modes of short contacts. 
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1. Introduction


In this paper the influences of symmetrical components of control primary current are observed according to values of secondary voltage of current transformator. Especially, the influences of symmetrical components are expressed to current’s values in secondary circuit of current donor for protection.


It is necessary to define voltage on the output of donor in different modes of short contacts for checking sensitivities and seletivities of measurement equipments.


During evaluating of values of voltage on the output donor when the form of short contact is present it is possible to apply the method’s symmetrical components and to find out the voltage’s expressions. The voltage is the function of symmetrical components measurment primary current and the values which donor characterizes.


All practical methods have exactly values of symmetrical components for analyze modes of short contacts in the electrical networks using computers.


If we want to use current’s donor as filter’s element of symmetrical components we need to make relation between output voltage and symmetrical components of measurement current.


2 The analysis of electrical network


Every device presents filter of symmetrical components combined which has input triphase voltage on the primary side.


In the next part of the paper, the distant current donor is analized as filter of symmetrical components combined.


Equivalent model of donor is present on the figure 1. The voltages 
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Fig. 1. Equivalent model of donor


From equitation (1) it can be obtained currents s 
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The marks 
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The load’s impedance is 
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Using the method substitution we obtain real value of the current in the load’s donor circuit:
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The voltage on the backside is equal to the voltage of load:
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The transmission function depends on the short contact’s mode and also depends on the reactances that appear from mutual inductivites:
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The voltage is shown over phase’s currents on the filter’s backside:
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In this case the phase’s coeficients of donor are:
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The voltage can be obtained from symmetrical components of primary current 
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According to formulas Fortesque known, relation between coefficients 
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Changing 
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The voltage on the filter’s backside is:
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3 Results


Using the method substitution it is obtained in the case when the current goes through conductors next expression:
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The values of 
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Table 1 The values of 

[image: image66.wmf]p


i


, 

[image: image67.wmf]p


u


 and 

[image: image68.wmf]RP


W


for form of short contats 1f


Short contact’s mode

2f



Relation between primary currents



[image: image69.wmf])


2


(


)


2


(


1


2


A


A


I


I


-


=






[image: image70.wmf]0


)


2


(


=


A


I






[image: image71.wmf])


2


(


)


2


(


1


3


A


B


I


j


I


×


=






[image: image72.wmf])


2


(


)


2


(


1


3


A


C


I


j


I


×


-


=








[image: image73.wmf]p


p


Z


I


k


I


k


I


k


i


0


0


2


2


1


1


+


+


=






[image: image74.wmf]p


mC


mB


A


Z


x


x


I


)


(


3


)


2


(


1


-


×








[image: image75.wmf]0


Z


i


u


R


p


=






[image: image76.wmf])


(


3


)


2


(


1


mC


mB


A


x


x


I


-


×








[image: image77.wmf]B


A


R


RP


I


U


W


,


=






[image: image78.wmf])


(


0


mC


mB


p


x


x


Z


Z


-






Table 2. The values of 
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4. Conclusion


The paper proposes a new method for investigation influence voltage dependence on the output of distant current’s transformer symmetrical components in the control conductor with primary current.


The influeces of different short contacts are examined and the values of the currents through distant relay and input voltage of relay are determined as well as the values of primary functions for all modes of short contacts.


5. References

[1]
C.L. Fortesque, “Method of Symetrical Coordinates Applied to the Solution of Poliphase Networks“, Trans. A. IEEE 1998, vol 37, page 1027-1140


[2]
U. Jaksic, “Coordination and sourse of parameters relay protection in two distributor plants that related double tubes“, Faculty of Technical Science, master theses, Kosovska Mitrovica, 2005.

[3]
В. Л. Фабрикант, “Дистанционя защита”, Москва, Вишал школа, 1987, стр. 217-221

[4]
Н. В. Чернобробов, “Релеиня защита”, Москва, “Енергия” 1974, str. 679-683


[5]
S. Bjelic, D. Matic, “Computer Aided Design for Supervisor Control of Electronic Power 


System”, EDS ’96 Conference Brno, Czech Republic, 1996


[6]
S. Bjelic, D. Matic, “Calculation of indicies realiability for substation 110/35KV Valac”, 


“Elektroprivreda“ Beograd 1996, br.3, page 56-59


[7]
S. Bjelic, D. Matic, “Implementation the Computer Aided Design for Supervizor Control 


and Data Acquisition SCADA system in 110 and 10KV Substitution”, 4th International 


Symposium of Aplication CAD Technology CAD Forum ’97, Procceding Work 3 – Electro “Graphic” Novi Sad, page 85 - 93


[8]
V. Mladenovic, S. Bjelic, “The process discret signal processing in the function of


measurment, control and protection power energy system against shot contacts”, Proceeding


of Advansed School of Electrical Engineering, Pozarevac, Serbia, 2006


15



_1213290450.unknown



_1213290516.unknown



_1213290904.unknown



_1213290952.unknown



_1213291100.unknown



_1213291157.unknown



_1213291193.unknown



_1213291201.unknown



_1213291208.unknown



_1213291212.unknown



_1213291204.unknown



_1213291196.unknown



_1213291184.unknown



_1213291188.unknown



_1213291180.unknown



_1213291116.unknown



_1213291148.unknown



_1213291152.unknown



_1213291120.unknown



_1213291108.unknown



_1213291112.unknown



_1213291104.unknown



_1213291007.unknown



_1213291067.unknown



_1213291092.unknown



_1213291096.unknown



_1213291075.unknown



_1213291088.unknown



_1213291072.unknown



_1213291048.unknown



_1213291052.unknown



_1213291045.unknown



_1213290999.unknown



_1213291003.unknown



_1213290957.unknown



_1213290922.unknown



_1213290944.unknown



_1213290948.unknown



_1213290933.unknown



_1213290913.unknown



_1213290917.unknown



_1213290908.unknown



_1213290705.unknown



_1213290723.unknown



_1213290870.unknown



_1213290874.unknown



_1213290730.unknown



_1213290865.unknown



_1213290707.unknown



_1213290708.unknown



_1213290706.unknown



_1213290624.unknown



_1213290631.unknown



_1213290703.unknown



_1213290704.unknown



_1213290702.unknown



_1213290701.unknown



_1213290628.unknown



_1213290531.unknown



_1213290613.unknown



_1213290520.unknown



_1213290482.unknown



_1213290502.unknown



_1213290509.unknown



_1213290513.unknown



_1213290505.unknown



_1213290488.unknown



_1213290492.unknown



_1213290485.unknown



_1213290466.unknown



_1213290474.unknown



_1213290478.unknown



_1213290471.unknown



_1213290457.unknown



_1213290462.unknown



_1213290453.unknown



_1213290346.unknown



_1213290381.unknown



_1213290406.unknown



_1213290442.unknown



_1213290446.unknown



_1213290437.unknown



_1213290399.unknown



_1213290402.unknown



_1213290391.unknown



_1213290359.unknown



_1213290366.unknown



_1213290373.unknown



_1213290362.unknown



_1213290352.unknown



_1213290356.unknown



_1213290349.unknown



_1213290280.unknown



_1213290312.unknown



_1213290339.unknown



_1213290342.unknown



_1213290335.unknown



_1213290305.unknown



_1213290308.unknown



_1213290285.unknown



_1213290233.unknown



_1213290238.unknown



_1213290276.unknown



_1213290236.unknown



_1213290184.unknown



_1213290193.unknown



_1213290168.unknown



