
XII 

List of Figures  

Figure No      TITLE   Page No 

Fig.1. 1General Control Structure . .................................................................................................. 2 

Fig.1. 2 Control Performance Criteria using PSO algorithm .......................................................... 6 

Fig.1. 3Multiple Model Adaptive Control Scheme ........................................................................ 7 

Fig.1. 4 Block diagram for Processor in loop configuration using ezdsp 28335 ............................ 9 

Fig.1. 5 System Set up for Processor in loop configuration using ezdsp 28335............................. 9 

Fig.1. 6 Organizing structure of thesis . ......................................................................................... 10 

Fig. 2.1 Local oscillations . ............................................................................................................ 15 

Fig. 2.2Interplant oscillations . ...................................................................................................... 15 

Fig. 2.3Inter area oscillations . ....................................................................................................... 15 

Fig. 2.4 Adaptive control . ............................................................................................................. 20 

Fig. 2.5Classification of various control problems ....................................................................... 23 

Fig. 2.6 Structuring of soft computing for power system stabilization ........................................ 24 

Fig. 2.7Development a Structure of robust MMAC for power system stabilization .................... 25 

Fig. 3. 1 The basic block diagram of CPSS . ................................................................................. 26 

Fig. 3. 2Basic block diagram of Power system configuration for SMIB system.......................... 27 

Fig. 3. 3The Block diagram representation of PSS for SMIB System ......................................... 28 

Fig. 3. 4 A single machine infinite bus system [8] ....................................................................... 29 

Fig. 3. 5 Torque angle loop . .......................................................................................................... 30 

Fig. 3. 6 Flux decay loop [8] . ........................................................................................................ 31 

Fig. 3. 7 Excitation system loop. ................................................................................................... 31 

Fig. 3. 8 Overall block diagram of the system .............................................................................. 33 

Fig. 3. 9Modelling of multimachine Infinite bus system .............................................................. 35 

Fig. 3. 10 Multimachine system . ................................................................................................... 36 

Fig. 3. 11Transmission network for multimachine system ........................................................... 36 

Fig. 3. 12Fuzzy logic controllers with two inputs and output ...................................................... 39 



 

XIII 

 

Fig. 3. 13Membership function for speed deviation ..................................................................... 40 

Fig. 3. 14Membership function for acceleration ........................................................................... 40 

Fig. 3. 15Membership function for voltage signal ........................................................................ 40 

Fig. 3. 16Artificial neural network models ................................................................................... 42 

 

Fig. 4. 1Simulink model for 5% change in mechanical torque input With CPSS ........................ 46 

Fig. 4. 2Simulink model Multimachine system with CPSS ......................................................... 46 

Fig. 4. 3 Location of PSS (Subsystem of Fig 4.2) ........................................................................ 47 

Fig. 4. 4 Rotor Angle Performance of PSS installed in multimachine system for light loading 

condition ............................................................................................................................... 47 

Fig. 4. 5 Rotor Angle Performance of PSS installed in multimachine system for normal loading 

condition ............................................................................................................................... 48 

Fig. 4. 6 Rotor Angle Performance of PSS installed in multimachine system for heavy loading 

condition ............................................................................................................................... 49 

Fig. 4.7Voltage performance of PSS installed in multimachine system for light loading condition

............................................................................................................................................... 49 

Fig. 4.8Voltage performance of PSS installed in multimachine system for normal loading ........ 50 

Fig. 4.9Voltage performance of PSS installed in multimachine system for heavy loading ......... 50 

Fig. 4.10Real power performance of PSS installed in multimachine system for light loading 

condition ............................................................................................................................... 51 

Fig. 4. 11 Real power performance of PSS installed in multimachine system for normalt loading 

condition ............................................................................................................................... 51 

Fig. 4. 12 Real power performance of PSS installed in multimachine system for heavy loading 

condition ............................................................................................................................... 52 

Fig. 4. 13Reactive power performance of PSS installed in multimachine system for light loading 

condition ............................................................................................................................... 52 

Fig. 4. 14Reactivepower performance of PSS installed in multimachine system for normal 

loading condition .................................................................................................................. 53 

Fig. 4. 15 Reactive power performance of PSS installed in multimachine system for heavy 

loading condition .................................................................................................................. 53 

Fig. 4.16Simulink model for 5% change in mechanical torque input With FPSS........................ 54 

Fig. 4.17Simulink model for multimachine system With FPSS ................................................... 55 

Fig. 4.18Simulink model for 5% change in mechanical torque input With ANNPSS ................. 56 



 

XIV 

 

Fig. 4.19Simulink model for Multimachine system with ANNPSS ............................................. 57 

Fig. 4.20Rotor angle comparisons for multimachine system (Light Loading Condition) ............ 59 

Fig. 4.21Rotor angle comparisons for multimachine system (Normal Loading Condition) ........ 59 

Fig. 4.22Rotor angle comparisons for multimachine system (Heavy Loading Condition) .......... 60 

Fig. 4.23Voltagecomparisons for multimachine system(Light Loading Condition) .................... 61 

Fig. 4.24Voltagecomparisons for multimachine system (Normal Loading Condition) ............... 62 

Fig. 4.25Voltagecomparisons for multimachine system (Heavy Loading Condition) ................. 62 

Fig. 4.26Real power comparisons for multimachine system (Light Loading Condition) ............ 63 

Fig. 4.27Real power comparisons for multimachine system (Normal Loading Condition) ......... 64 

Fig. 4.28Real power comparisons for multimachine system(Heavy Loading Condition) ........... 64 

Fig. 4.29Reactive power comparisons for multimachine system(Light Loading Condition) ....... 66 

Fig. 4.30Reactive power comparisons for multimachine system (Normal Loading Condition) .. 66 

Fig. 4.31Reactive power comparisons for multimachine system (Heavy Loading Condition) .... 67 

Fig. 4. 32four quadrants operation of power meter connected to register positive power ........... 68 

 

 

Fig. 5.1 PIL configuration for Single Machine Infinite bus system ............................................. 74 

Fig. 5.2 PIL configuration for Multi Machine system .................................................................. 75 

Fig. 5.3 HIL configuration for Single Machine Infinite bus system ............................................. 76 

Fig. 5.4 HIL configuration for Multi Machine system ................................................................. 76 

Fig. 5.5 Simulink model for the generation of PIL & HIL for SMIB system .............................. 77 

Fig. 5.6 Photograph of Hardware in loop configuration for SMIB system .................................. 77 

Fig. 5.7 Simulink model for the generation of PIL & HIL for multimachine system .................. 78 

Fig. 5.8Rotor Angle Variation for the generation of HIL Implemented PSS for multimachine 

underLight Loading Condition ............................................................................................. 79 

Fig. 5.9Real Power M1 for the generation of HIL Implemented PSS for multimachine under 

Light Loading Condition....................................................................................................... 80 

Fig. 5.10Voltage of M1 and M2 for the generation of HIL Implemented PSS for multimachine 

under Light Loading Condition ............................................................................................ 80 

Fig. 5.11Photograph of Hardware in loop configuration for Multimachine system ..................... 81 

Fig. 5.12Reactive Power of M1 and M2for the generation of HIL Implemented PSS for 

multimachine under Light Loading Condition ..................................................................... 81 

 

Fig. 6.1 Graphical user interface for Robust MMAC ................................................................... 87 



XV 

Fig. 6.2 Controller 1 (Conventional control) is activated for the power system stabilization ...... 88 

Fig. 6.3 Controller 2 (Intelligent control) is activated for the power system stabilization ........... 89 

Fig. 6.4 Performance comparisons of developed Controllers ....................................................... 90 

Fig. 6.5 Controller 3 (Smart control) is activated for the power system stabilization .................. 91 

Fig. E. 1 Soft Computational Fields. ........................................................................................... 126 

Fig. E. 2 Schematic diagrams of MATLAB‟s main features ...................................................... 127 

Fig. E. 3 MATLAB Desktop. ...................................................................................................... 128 

Fig. E. 4 Command Window . ..................................................................................................... 129 

Fig. E. 5 Facilities of Simulink . .................................................................................................. 130 

Fig. E. 6 Simulink library browser. ............................................................................................. 131 

Fig. E. 7 Basic structure of fuzzy logic system........................................................................... 135 

Fig. E. 8 Components of Fuzzy controller . ................................................................................. 136 

Fig. E. 9The Biological Neurons . ............................................................................................... 138 

Fig. E. 10Simple model of an Artificial Neuron ......................................................................... 139 

Fig. E. 11 Multilayer Networks . ................................................................................................. 140 


