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A Kalman Filtering Techniques for Digital Protective Relaying

Kim Chul-hwan®, Shin Myong-chul**

Summary

In this study, Kalman filtering theory is applied to the estimation of symmetrical components from
fault voltage and current signal when it comes to faults with the power system. Kalman filtering
method which was presented by R.E. Kalman has been extensively used in many field for estimating
the necessary components from the noisy measurement data. An algorithm for estimating fault
location accurately and quickly by calculating the symmetrical components from the extracted
fundamental voltage phasor and current phasor is presented. Also, to confirm the validity of digital
distance relaying techniques using Kalman filtering, it is shown the experimental results obtained by

using the digital simulation of power system.
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Fig. 1. Parallel two-circuit transmission line.
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Table 1. Test fault conditions
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Fig. 2. Voltage waveforms for a single-line-to- ground fault.
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Fig.3. Voltage waveforms for a double- line- to- ground fault.
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Fig.5. Vceltage waveforms for a 3-phase fault.
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Fig.6. Current waveforms for a single- line-to—ground fault.
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Fig.7. Current waveforms for a double- line-to- ground fault.
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Fig.8. Current waveforms for a line-to-line fault.
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Fig. 10. Estimation of the change in the 3- phase currents for a single-
line- to- ground fault,

[} MO B v

v
026 156 288 418 S48 478 808 935 1008 1.9 1326 1454 13.08

TIME MSEC
[ ] ° c

a n +* a 0

Fig. 11. Estimation of the change in the 3- phase currents for a double
- line—to- ground fault.
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Fig. 12. Estimation of the change in the 3-phase currents for a line-

to-line fault.
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Fig. 13. Estimation of the change in the 3-phase currents for a 3-
phase fault.
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Fig.14. Flowchart of distance relaying algorithm using Kalman filtering,
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