
CONTENTS

Certificate

Declaration

Acknowledgement

Abstract

List of Figures

List of Tables

Chapter 1 Introduction
1.1 Terms and definitions

1.2 Motivations to the research work

1.3 Objectives of the research work

1.4 Preview of thesis

Chapter 2 Methods of testing circuit-breakers: A review
2.1 Direct testing

2.2 Necessity of indirect testing

2.3 Indirect testing methods

2.4 Principle and advantages of synthetic testing

2.5 Types of synthetic test circuits

2.6 Current Injection Methods

2.6.1 Parallel current injection method synthetic test circuit

2.6.2 Series current injection method synthetic test circuit

2.7 Voltage injection methods

2.8 Comparison of various synthetic test circuits

Chapter 3 TRV rating concepts and IEC standards TRV Envelopes
3.1 Classification of restriking transients and their circuits

3.1.1 Single frequency oscillatory transients

3.1.2 Double frequency oscillatory transients
3.2 Characteristics of Restriking Voltage

3.3 Interruption of Terminal and short-line faults



3.4 Representation of TRV waves

3.5 EEC Standards TRV Envelopes

3.6 Method of drawing the envelope of prospective TRV and 

determination of parameters

3.7 Standard Values of TRV

Chapter 4 Analysis, design and simulation of 2-Parameters TRV synthetic test 

circuit

4.1 Analysis and mathematical modeling of 2-Parameters TRV synthetic

test circuit

4.2 Design of 2-Parameters TRV synthetic test circuit by using MATLAB

4.3 TRV envelopes obtained for testing 36kV rating circuit-breakers by

using MATLAB

4.4 Simulation of 2-Parameters TRV Synthetic Test Circuit by using PSIM

Simulator and TRV envelopes obtained

4.5 Conclusion

Chapter 5 Analysis, Mathematical modeling and Software development of 

4 -Parameters TRV synthetic test circuit

5.1 Analysis and mathematical modeling of multi-frequency TRV synthetic

test Circuit

5.2 Program / Software development for finding circuit components

5.3 Testing of Program/Software developed by using MATLAB for finding

circuit components to test 420kV rating circuit breakers

5.4 Testing of Program/Software developed by using VISUAL BASIC 6 

for finding circuit components to test 420kV rating circuit breakers

5.5 Conclusion

Chapter 6 Design, simulation and comparison of 4-Parameters TRV synthetic 

test circuits

6.1 Design and simulation of 4 - Parameters TRV parallel current 

injection synthetic test circuit



6.2 Design and simulation of 4-Parameters TRY synthetic test circuit

for 245 kV rating circuit-breakers and TRV envelopes obtained

6.3 Design and simulation of 4-Parameters TRV synthetic test circuit

for 420 kV rating circuit-breakers and TRV envelopes obtained

6.4 Design and simulation of 4-Parameters TRV synthetic test circuit 

for 800 kV rating circuit-breakers and TRV envelopes obtained

6.5 Design and simulation of other 4 -Parameters TRV synthetic test 
circuits based on parallel current injection method for 245kV and 
420kV rating CBs

6.6 Conclusion

Chapter 7 Development and fabrication of 4-parameters TRV synthetic test 118 

circuits (Proto type) with automatic controller for circuit-breakers

7.1 Development and fabrication of 4-parameters TRV synthetic test 

circuit for Terminal fault test duty

7.2 Development and Fabrication of 4-parameters TRV synthetic test 

circuit for Short-line fault test duty

7.3 Specifications/ ratings of circuit components

7.4 TRV envelopes obtained by laboratory (Proto type) models

7.5 Necessity of Automatic controller

7.6 Development kid fabrication of automatic controller with trigger 

circuit

7.7 Operation of automatic control circuit

7.8 Testing of Controller

7.9 Conclusion

Chapter 8 Conclusion and Future Scope 145

References 149

Publications 152

Appendix A 154

Appendix B 156


