e

he Li
nd Ca




(=T~ N - e L DR L UL T o B

T T S S e S O~ T T
BRRBE &SI &5 & & ® 8 R O

Contents

Preface ... e ix
Acknowledgments ... xi
Introduction ... ... . xiii
Elementary Electrical Principles ......... ..., 1
Electric System  ......uietiiiiiiiiiiiiiiianinieanniannnnenaes 43
Substations ..........ieiiiiiii i i i ittt 85
Transmission Circuits .......ovviiiiiiiiiiiiiiinieenniienses 107
Distribution Circuits ...ttt iiiiinasas 129
Construction Specifications .......... .ottt 143
Wood-Pole Structures ..... ..t iiiiiiiireiiiiiiiiininas 153
Aluminum, Concrete, Fiberglass, and Steel Structures ........... 173
Distribution Automation and the Smart Grid  ................... 185
Emergency Syétem Restoration BT R 199
Unloading, Hauling, Erecting, and Setting Poles ................ 211
GuyingPoles ...t e e et e 255
Insulators, Crossarms, and Conductor Supports ................. 291
Line CONAUCOTS  « v ennnnnreeeeannnnreeeesennennsaeneannnn 323
Distribution Transformers ..........coiiiiiiiiierreeninenasaes 363
Lightning and Surge Protection .............c.iiiiiiiiiiiinn, 391
T T R 411
SWItches ...ttt i i e 441
Tap-Changing Transformers and Voltage Regulators ............ 455
Transmission Tower Erection ........... ittt 465
Stringing Line Conductors  ....... ...t 479
Sagging Line Conductors .........coieiiiiiiiiniennnreeneecnes 491
Joining Line Conductors ..........oiiiiiiiiiiiiiereiiinnnnes 513



viii

Contents

24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41

42
43
44
45
46
47
48
49
50

Grounding ... il i i e e i e e
Protective Grounds ... ..ottt
StreetLighting ........coi i
Underground System  ........coiiiiiiiiiiiiiiiiiiiiiiiiiiee
Laying Conduit ... ...iviiiiiiiiiiiii e
Manhole Consfruction ........civiiiiiiiiiiiiiiiiiieiinennn.,
PullingCable ... ..iuiiiiiiiiiiii ittt ieneaa
Splicing and Terminating Cable ..............c.oiiiiiiiiia.,
Underground Distribution ............... ... ..ot
Vegetation Management—Tree Trimming ................ .00

Distribution Transformer Installation, Selection,
and UHHzation .........itiiiiitt it iieteensnereenenconanenes

Electrical Drawing Symbols .........coiiiiiiiiiiiiiiiiinnnaes
Single-Line Diagrams ............ ittt
SchematicDiagrams .........coiiiiiiiiiiiiiiiriiiniensnennes
Voltage Regulation ..........ciiiiiiiiiiiiiiiiiiiiiiiien.,,

Units of Measurement, Electrical Definitions, Electrical Formulas,
and Calculations ...ttt ittt i ittt it e

Rope, Knots, Splices,and Gear ..............coiiiiiiiiiiinnn.
Climbing Wood Poles ........cciiiiiiiiiiiiiiiiiiinennnans
Protective Line and Personal Protective Safety Equipment .......
OSHA 1910269 ........... e
Resuscitation ... ..ottt e
Heart-Lung Resuscitation ............cciiiiiiiiiiiiiiiinnn,
Pole-Top and Bucket Truck Rescue  .........cciiiiiiiiiinnnn..
Self-Testing Questions and Exercises ..........................

8T T G



