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00O 0O OO O O PREFACELIst of Symbols, Units, and NotationCHAPTER 1 Introduction 1.1 History of
Electric Power Systems 1.2 Present and Future Trends 1.3 Electric Utility Industry Structure 1.4 Computers in
Power System Engineering 1.5 PowerWorld SimulatorCHAPTER 2 Fundamentals 2.1 Phasors 2.2 Instantaneous
Power in Single-Phase ac Circuits 2.3 Complex Power 2.4 Network Equations 2.5 Balanced Three-Phase Circuits
2.6 Power in Balanced Three-Phase Circuits 2.7 Advantages of Balanced Three-Phase versus Single-Phase Systems
51CHAPTER 3 Power Transformers 3.1 The Ideal Transformer 3.2 Equivalent Circuits for Practical
Transformers 3.3 The Per-Unit System 3.4 Three-Phase Transformer Connections and Phase Shift 3.5 Per-Unit
Equivalent Circuits of Balanced Three-Phase Two-Winding Transformers 3.6 Three-Winding Transformers 3.7
Autotransformers 3.8 Transformers with Off-Nominal Turns Ratios CHAPTER 4 Transmission Line Parameters
4.1 Transmission Line Design Considerations 4.2 Resistance 4.3 Conductance 4.4 Inductance: Solid Cylindrical
Conductor 4.5 Inductance: Single-Phase Two-Wire Line and ThreePhase Three-Wire Line with Equal Phase
Spacing 4.6 Inductance: Composite Conductors, Unequal Phase Spacing, Bundled Conductors 4.7 Series
Impedances: Three-Phase Line with Neutral Conductors and Earth Return 4.8 Electric Field and Voltage: Solid
Cylindrical Conductor 4.9 Capacitance: Single-Phase Two-Wire Line and Three-Phase Three-Wire Line with
Equal Phase Spacing 4.10 Capacitance: Stranded Conductors, Unequal Phase Spacing, Bundled Conductors 4.11
Shunt Admittances: Lines with Neutral Conductors and Earth Return 4.12 Electric Field Strength at Conductor
Surfaces and at Ground Level 4.13 Parallel Circuit Three-Phase LinesSCHAPTER 5 Transmission Lines:
Steady-State Operation 5.1 Medium and Short Line Approximations 5.2 Transmission-Line Differential
Equations 5.3 Equivalent n Circuit 5.4 Lossless Lines 5.5 Maximum Power Flow 5.6 Line Loadability 5.7 Reactive
Compensation TechniquesCHAPTER 6 Power Flows 6.1 Direct Solutions to Linear Algebraic Equations: Gauss
Elimination 6.2 Iterative Solutions to Linear Algebraic Equations: Jacobi and Gauss-Seidel [0 [0 CHAPTER 7

00 Symmetrical FaultsCHAPTER 8 Symmetrical ComponentsCHAPTER 9 Unsymmetrical FaultsCHAPTER 10
System ProtectionCHAPTER 11 Power System ControlsCHAPTER 12 Trasmission Lines: Transient
OperationCHAPTER 13 Transient StabilityCHAPTER 14 ExtendedAppendix
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(0 O HISTORY OF ELECTRIC POWER SYSTEMSO O In 18780 Thomas A. Edison began work on the electric
light and formulated the concept of a centrally located power station with distributed lighting serving a surrounding
area. He perfected his light by October 1879, and the opening of his historic Pearl Street Station in New York City
on September 4, 1882, marked the beginning of the electric utility industry (I see Figure 1.1 . At Pearl Street, dc
generators, then called dynamos, were driven by steam engines to supply an initial load of 30 kW for 110-V
incandescent lighting to 59 customers in a I-square-mile area. From this beginning in 1882 through 1972, the
electric utility industry grew at a remarkable pace——a growth basedon continuous reductions in the price of
electricity due primarily to techno logical acomplishment and creative engineering.[] [0 The introduction of the
practical dc motor by Sprague Electric, as well as the growth of incandescent lighting, promoted the expansion of
Edisons dc systems. The development of three-wire 220-V dc systems allowed load to increase somewhat, but as
transmission distances and loads continued to increase, voltage problems were encountered. These limitatious of
maximum distance and load were overcome in 1885 by William Stanleys development of a commercially practical
transformer. Stanley installed an ac distribution system in Great Barrington, Massachusetts, to supply 150 lamps.
With the transformer, the ability to transmit power at high voltage with corresponding lower current and lower
line-voltage drops made ac more attractive than de. The first single-phase ac line in the United States operated in
1889 in Oregon, between Oregon City and Portland 21 km at 4 kV.
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