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A Modified Synchronized Voltage Measurement Based Technique 
for Fault Location on Two–Terminal Lines Accompanied by CT 

Elimination

K. G. Firouzjah and A. Sheikholeslami
Nushirvani University of Technology of Babol

Abstract
This paper presents a new fault location method based on synchronized phasor measurement for two–terminal 

transmission lines. Due to some common problems of current transformers (CT) in power system protection such 
as low accuracy, this method wipes off the CT requirement. In other word, the method is only based on voltage 
measurement. Samples of voltage at both ends of line are taken synchronously and used to calculate the location 
of fault. The algorithm uses thevenin equivalent model of faulted system and symmetrical components theory for 
estimation of fault distance with reasonable error (0.7%). The proposed method is also independent of fault type, 
fault resistance, fault inception angle and line angle. In addition to these advantages, the proposed technique is 
improved by using modified algorithm in order to reduce the estimation error to less than one meter. Simulations 
with EMTP/ATP were performed to verify the accuracy of the proposed method.
Key words: Fault location, Synchronized voltage measurement, Modified, Two–terminal lines, 
Symmetrical components, Current transformer elimination.
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SB 475 kv (δB=-15º) 
ZSA1 17.177+j 45.5285 Ω
ZSA0 2.5904+j 14.7328 Ω
ZSB1 15.31+j 45.9245 Ω
ZSB0 0.7229+j15.1288 Ω
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8.062 0.6344 0.6342 0.6342 0.6344 0.6343 101.548 0.0148 0.0148 0.0147 0.0148 0.0147
11.856 0.6217 0.6217 0.6214 0.6217 0.6219 105.748 0.0526 0.0525 0.0525 0.0526 0.0525
17.597 0.6005 0.6007 0.6007 0.6005 0.6006 113.780 0.1244 0.1244 0.1243 0.1244 0.1243
23.689 0.5743 0.5744 0.5743 0.5743 0.5744 115.571 0.1402 0.1402 0.1401 0.1402 0.1402
25.066 0.5679 0.5679 0.5678 0.5679 0.5679 118.256 0.1638 0.1638 0.1637 0.1638 0.1638
34.927 0.5155 0.5155 0.5152 0.5155 0.5156 122.892 0.2041 0.2041 0.2042 0.2041 0.2041
43.864 0.4599 0.4600 0.4598 0.4599 0.4600 133.720 0.2951 0.2950 0.2951 0.2951 0.2950
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57.535 0.3623 0.3625 0.3637 0.3623 0.3623 142.381 0.3636 0.3636 0.3636 0.3636 0.3636
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5 0.6453 0.6450 0.6442 0.6447 0.6454 0.6453 105 0.0459 0.0459 0.0456 0.0459 0.0459 0.0459
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