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Abstract: All algorithms for impedance calculation use an analog-to-digital converter. The high accuracy of the impedance 
seen by a distance relay is an important factor in the correct isolation of the faulty part of power systems. To achieve this, a novel 
 

*#-.�/� -012&	� **#����	 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
7.

27
.2

.1
.7

 ]
 

                             1 / 17

https://dorl.net/dor/20.1001.1.2251600.1387.27.2.1.7


��� ������	
��
��� �������	 ���� �

technique based on third order interpolation is used in this paper. According to this technique, the times and the values of the 
obtained samples are changed to real ones. To evaluate the new technique, it is applied to six digital distance algorithms, namely, 
Discrete Fourier Transform (DFT), Half-cycle Discrete Fourier Transform, Least Square, Mann-Morrison, Least Square with 
Delete Dc, and Prodar70. The technique is found to be capable of accurately computing the impedance in the algorithms 
mentioned. Comparisons are made among the results to show  the efficiency of the new technique for decreasing errors in all 
algorithms. 
 
Keywords: Distance protection, Impedance calculation, Distance relay, Sampling, Interpolation technique. 
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Error value of_64 sample/cycle_in new method (%) 

Index R X

Type                 Error e1 e2 e3 e1 e2 e3 

FFT ��n���/� �+�+�r/� �nr���/� n��+�r/� �n����/� r+�rr�/)

H-FFT r��**n/� �rn�+�/� r�)+�)/� r��)��/� �r����/� r)nrr�/)

LS �*)++*/� ��)r�n/� �r+�r�/� �n�+��/� ��)�*�/� r�*��+/)

Mann-Morrison �++�)�/� ���r*+/� �))���/� �n)���/� ��)+r)/� �*��*)/)

LS with delete DC �*)++*/� ��)r�n/� �rr+�r�/� �n�+��/� ��)�*�/� r�*��+/)

Prodar70 �n���r/� ���nn�/� ��n�rrn �+��r�/� ����*)/� r*��nr/)

H���F8�� �� d;�i  ��2��� �
 �/�[E f��	� W/�* �6�
 �1�2� M�� ���9��* 

Decrease error value of_64 sample/cycle (%)_in new method 

Index R X

Type             Error e1 e2 e3 e1 e2 e3 

FFT n�)�r�/)* �rn+�n/�n *�rr�+/� ���*+n/+� ���r�r/�� ��r*r)/�

H-FFT ��r��*/)+ *n���*/�n n*��)+/� ��r+r)/+� �)�+�*/�� ���*+*/�#

LS ��)���/�� ))��r/�� �r��*n/�* �r)�r+/�# ��r+)�/) )�r)��/)

Mann-Morrison +����r/+ r)r���/�� ��*n)n/�) �r��)�/� r�*+)r/� ���)�+/�#

LS with delete DC )n+*n)/� ����)*/�� �+�+*�/r �+rn�n/�# �rn+nr/� ��nr�r/�#

Prodar70 *����*/� n+���r/�� ����)*/)� **�)r�/� �+n)�r/n ��+��)/�#
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Decrease Error Average (%) 
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1. analog to digital converter(ADC) 
2. digitize 
3. fast fourier transform(FFT) 
4. half cycle fast fourier transform(H-FFT) 

5. least square(LS) 
6. least square with delet DC 
7. Mann Morrison 
8. Prodar70 
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