
UNITS                                       TOPICS TO BE COVERED HOURS 

1 Historical Background of Digital Relay 
 

1 

Performance and operational characteristics of digital protection 1 

2 
2 

Finite difference techniques 

 

2 

                 Interpolation formulae 1 

3 Numerical differentiation 

 

2 

Least squares method    

 

1 

LSQ and Pseudo-Inverse 

 

 
1 

Fourier series and Fourier transform 2 

4 Basic elements of digital protection:- 1 

Signal conditioning 
Subsystems 

1 

                   Transducers 

 

1 

                 Surge Protection Circuits 

 

1 

                 Analog filtering 

 

1 

Analog multiplexers 1 

Conversion Subsystems 1 

 Shannon’s Sampling Theorem and Aliasing 

 

2 

 Anti Aliasing filter Design 

 

1 

 Need of Sample and Hold Circuit 

 

1 

 Digital Multiplexing 

 

1 

 ADC Converters: Quantization Error  

                            Dual slope type ADC 

                            Difference b/w different types of ADC 

 

 

2 

Windowing and Spectral leakage(with & without) 

 

2 

 Spectral leakage from time and frequency time domain 

viewpoint 

 

1 
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Course Outcomes:-Students will be able to: 

1. Learn the performance  importance and operational characteristics of Digital Relays and 
digital protection 

2. Apply Mathematical approach towards  power system protection  

 Windowed and sampled signal 

 

1 

The Digital Relay as a Unit 1 

5 Algorithm based on Undistorted single frequency sine wave 

 Mann and Morrison Algorithm 

 Three-Sample Technique 

 Spectral Leakage 

 

 

2 

Algorithm based on Least Square error 

 

1 

Algorithm based on Fourier 

 Full Cycle Window Algorithm 
 Half Cycle window Algorithm 

 

2 

Walsh function based Algorithm 1 

Differential Equation based Algorithm 

 

1 

Travelling wave Basic Concept 

 Transmission line as a distributed component 

 Reflection Coefficient 

 

2 

6 Digital Line Differential protection 

 

1 

Digital Differential protection of Transformers 

 Basis Principles 
 Biased differential relaying 

Harmonic –restrained differential relay 

2 



3. To study basic elements of digital protection 
 

4. Learn to develop various Protection algorithms 
 

5.  To learn digital differential protection of power system 
 

 
 

 

 

 


