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Preface to Third EditionPreface to First Editionl. Introductionl1.1 A Perspectivel.2 Structure of Power Systems1.3
Conventional Sources of Electric Energyl.4 Renewable Energy Sources1.5 Energy Storagel.6 Growth of Power
Systems in Indial.7 Energy Conservation1.8 Deregulationl.9 Distributed and Dispersed Generation1.10
Environmental Aspects of Electric Energy Generation1.11 Power System Engineers and Power System Studies
311.12 Use of Computers and Microprocessors1.13 Problems Facing Indian Power Industry and its
ChoicesReferences2. Inductance and Resistance of Transmission Lines2.1 Introduction2.2 Definition of
Inductance2.3 Flux Linkages of an Isolated Current-Carrying Conductor2.4 Inductance of a Single-Phase
Two-Wire Line2.5 Conductor Types2.6 Flux Linkages of one Conductor in a Group2.7 Inductance of Composite
Conductor Lines2.8 Inductance of Three-Phase Lines2.9 Double-Circuit Three-Phase Lines2.10 Bundled
Conductors2.11 Resistance2.12 Skin Effect and Proximity EffectProblemsReferences3. Capacitance of
Transmission Lines3.1 Introduction3.2 Electric Field of a Long Straight Conductor3.3 Potential Difference between
two Conductors of a Group of Parallel Conductors3.4 Capacitance of a Two-Wire Line3.5 Capacitance of a
Three-Phase Line with Equilateral Spacing3.6 Capacitance of a Three-Phase Line with Unsymmetrical Spacing3.7
Effect of Earth on Transmission Line Capacitance3.8 Method of GMD (Modified)3.9 Bundled
ConductorsProblemsReferences4. Representation of Power System Components4.1 Introduction4.2 Single-phase
Solution of Balanced Three-phase Networks4.3 One-Line Diagram and Impedance or Reactance Diagramé4.4 Per
Unit (PU) System4.5 Complex Power4.6 Synchronous Machine4.7 Representation of LoadsProblemsReferences5.
Characteristics and Performance of Power Transmission Lines5.1 Introduction5.2 Short Transmission Line5.3
Medium Transmission Line5.4 The Long Transmission Line——Rigorous Solution5.5 Interpretation of the Long
Line Equations5.6 Ferranti Effect5.7 Tuned Power Lines5.8 The Equivalent Circuit of a Long Line5.9 Power Flow
through a Transmission Line5.10 Methods of VVoltage ControlProblemsReferences6. Load Flow Studies6.1
Introduction6.2 Network Model Formulation6.3 Formation of YBus by Singular Transformation6.4 Load Flow
Problem6.5 Gauss-Seidel Method6.6 Newton-Raphson (NR) Method6.7 Decoupled Load Flow Methods6.8
Comparison of Load Flow Methods6.9 Control of VVoltage ProfileProblemsReferences?. 0 ptimal System
Operation7.1 Introduction?7.2 Optimal Operation of Generators on a Bus Bar7.3 Optimal Unit Commitment
(UC)7.4 Reliability Considerations?7.5 Optimum Generation Scheduling7.6 Optimal Load Flow Solution7.7
Optimal Scheduling of Hydrothermal SystemProblemsReferences8. Automatic Generation and Voltage
Control8.1 Introduction8.2 Load Frequency Control (Single Area Case)8.3 Load Frequency Control and
Economic Despatch Control8.4 Two-Area Load Frequency Control8.5 Optimal (Two-Area) Load Frequency
Control8.6 Automatic Voltage Control8.7 Load Frequency Control with Generation Rate Constraints (GRCs)8.8
Speed Governor Dead-Band and Its Effect on AGC8.9 Digital LF Controllers8.10 Decentralized
ControlProblemsReferences9. Symmetrical Fault Analysis9.1 Introduction9.2 Transient on a Transmission Line9.3
Short Circuit of a Synchronous Machine (On No Load)9.4 Short Circuit of a Loaded Synchronous Machine9.5
Selection of Circuit Breakers9.6 Algorithm for Short Circuit Studies9.7 ZBusFormulationProblemsReferences10.
Symmetrical Components10.1 Introduction10.2 Symmetrical Component Transformation10.3 Phase Shift in
Star-Delta Transformers10.4 Sequence Impedances of Transmission Lines10.5 Sequence Impedances and
Sequence Network of Power System10.6 Sequence Impedances and Networks of Synchronous Machinel0.7
Sequence Impedances of Transmission Lines10.8 Sequence Impedances and Networks of Transformers10.9
Construction of Sequence Networks of a Power SystemProblemsReferences11. Unsymmetrical Fault Analysis11.1
Introduction11.2 Symmetrical Component Analysis of Unsymmetrical Faults11.3 Single Line-To-Ground (LG)
Faultll.4 Line-To-Line (LL) Fault11.5 Double Line-To-Ground (LLG) Fault11.6 Open Conductor Faults11.7 Bus
Impedance Matrix Method For Analysis of Unsymmetrical Shunt FaultsProblemsReferences12. Power System
Stability12.1 Introduction12.2 Dynamics of a Synchronous Machine12.3 Power Angle Equation12.4 Node
Elimination Techniquel2.5 Simple Systems12.6 Steady State Stability12.7 Transient Stability12.8 Equal Area
Criterion12.9 Numerical Solution of Swing Equation12.10 Multimachine Stability12.11 Some Factors Affecting
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Transient StabilityProblemsReferences13. Power System Security13.1 Introduction13.2 System State
Classification13.3 Security Analysis13.4 Contingency Analysis13.5 Sensitivity Factors13.6 Power System Voltage
StabilityReferences14. An Introduction to State Estimation of Power Systems14.1 Introduction14.2 Least Squares
Estimationd The Basic Solution14.3 Static State Estimation of PowerSystems14.4 Tracking State Estimation of
Power Systems14.5 Some Computational Considerations14.6 External System Equivalencingl14.7 Treatment of Bad
Datal4.8 Network Observability and Pseudo-Measurements14.9 Application of Power System State Estimation
5.5ProblemsReferences15. Compensation in Power Systems15.1 Introduction15.2 Loading Capability15.3 Load
Compensation15.4 Line Compensation15.5 Series Compensation15.6 Shunt Compensators15.7 Comparison
between STATCOM and SVC15.8 Flexible AC Transmission Systeins (FACTS) 56~15.9 Principle and Operation
of Converters15.10 Facts ControllersReferences16. Load Forecasting Techniquel6.1 Introduction16.2 Forecasting
Methodology16.3 Estimation of Average and Trend Terms16.4 Estimation of Periodic Components16.5
Estimation of Ys (k)[J Time Series Approach16.6 Estimation of Stochastic Component[] Kalman Filtering
Approach16.7 Long-Term Load Predictions Using Econometric Models16.8 Reactive Load ForecastReferencesl7.
Voltage Stability17.1 Introduction17.2 Comparison of Angle and Voltage Stability17.3 Reactive Power Flow and
Voltage Collapsel7.4 Mathematical Formulation of VVoltage Stability Problem17.5 Voltage Stability Analysis17.6
Prevention of VVoltage Collapsel7.7 State-of-the-ArtdJ Future Trends and ChallengesReferencesAppendix AU
Introduction to Vector and Matrix AlgebraAppendix BL] Generalized Circuit ConstantsAppendix CJ Triangular
Factorization and Optimal OrderingAppendix DO Elements of Power System Jacobian MatrixAppendix EC]
Kuhn.Tucker TheoremAppendix F[I Real-time Computer Control of Power SystemsAppendix G Introduction
to MATLAB and SIMULINKAnNswers to Problemsindex

Page 6



0000 0O, tushu007.com
<O0d00ooods>

good

(0 OO DemeritsC] (I 1. Nuclear reactors produce radioactive fuel waste, the disposal of which poses serious
environmental hazards.[J [ 2. The rate of nuclear reaction can be lowered only by a small margin, so that the load
on a nuclear power plant can only be permitted to be marginally reduced below its full load value. Nuclear power
stations must, therefore, be realiably connected to a power network, as tripping of the lines connecting the station
can be quite serious and may required shutting down of the reactor with all its consequences.] [ 3. Because of
relatively high capital cost as against running cost, the nuclear plant should operate continuously as the base load
station. Wherever possible, it is preferable to support such a station with a pumped storage scheme mentioned
earlier.0] [ 4. The greatest danger in a fission reactor is in the case of loss of coolant in an accident. Even with the
control rods fully lowered quickly called scram operation, the fission does continue and its after-heat may cause
vaporizing and dispersal of radioactive material.[] [J The world uranium resources are quite limited, and at the
present rate may not last much beyond 50 years. However, there is a redeeming feature. During the fission of 235U,
some of the neutrons are absorbed by the more abundant uranium isotope 235U [J enriched uranium contains
only about 3% of 235U while most of its is (I converting it to plutonium, which in itself is a fissionable material and
can be extracted from the reactor fuel waste by a fuel reprocessing plant. Plutonium would then be used in the next
generation reactors [J fast breeder reactors-FBRs[] , thereby considerably extending the life of nuclear fuels. The
FBR technology is being intensely developed as it will extend the availability of nuclear fuels at predicted rates of
energy consumption to several centuries.[] Figure 1.9 shows the schematic diagram of an FBR. It is essential that
for breeding operation, conversion ratio [ fissile material generated/fissile material consumed[] has to be more
than unity. This is achieved by fast moving neutrons so that no moderator is needed. The neutrons do slow down a
little through collisions with structural and fuel elements. The energy density/kg of fuel is very high and so the core
is small. It is therefore necessary that the coolant should possess good thermal properties and hence liquid sodium
is used. The fuel for an FBR consists of 20% plutonium plus 8% uranium oxide. The coolant, liquid sodium, leaves
the reactor at 650C] at atmospheric pressure. The heat so transported is led to a secondary sodium circuit which
transfers it to a heat exchanger to generate steam at 54001 .
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