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AC bus bar 278

AC commutator motor 42, 79, 85, 90, 92,
151,252

accumulator 200, 220, 250

adhesion 45, 109, 218, 243, 249

adhesion coefficient 45, 227, 231

admissible tolerances of line voltage 114

AGV 164, 165

air-conditioning equipment 21

air gap 64, 231, 244, 245

air-gap power 94

all-electric vehicle 228, 282

APS 284

arcing 79

armature current 64, 67, 183

armature quadrature-axis field 66

armature winding 66, 70

articulated train 209, 214, 237

associations 26

audio-frequency track circuit 297, 310

authorities 26

automatic field weakening 74, 211

autotransformer , 309, 82, 273, 85

autotransformer system 253, 273, 276

auxiliary compressor 229

auxiliary converter 154

auxiliary inverter 194, 200

auxiliary power demand 188

auxiliary system 80, 200, 242

average traveling time 49

axle-counter 288

axle-guide 31

axle-hung drive 98

B

balanced three-phase current system 138

balancing 271, 273, 278

base frequency 104

base speed 41, 99

battery 196, 200, 220, 284

bidirectional train 210

black-start capability 264

blocking voltage 118

bogie 23,31, 33, 42, 53, 59, 90, 97, 109,
114, 156, 159, 192, 197, 209, 214, 216,
231,234, 243,299

bogie frame 31, 33, 54, 56, 57, 60

bolster 33, 146

booster transformer 309
bottom-coil side bar 65, 90
brake
air-brake control valve 226
automatic air brake 226
brake chopper 74, 124, 153, 194,219
brake contactor 141, 153
brake deceleration 74, 218
brake pipe 226
brake resistor 69, 124, 141, 151, 152, 191,
195, 198, 242, 270
braking 67, 72, 113, 141
braking effort 74
braking energy 279
braking power 74
braking resistor 74, 87
compound brake resistor 74
dead man’s handle 229
direct-acting air brake 227
disc brake 60, 228
dynamic brake 198
emergency brake valve 227
linear eddy-current brake 231
magnet rail brake 218, 230
main air reservoir 226
regenerative braking 77, 100, 124, 153,
221
robust fail-safe substitute brake 145
spring-storage brake 228
supersynchronous braking operation 96
triple valve 226
braking 139
break-down angular frequency 95, 110
break-down torque 104, 110, 153, 171, 175,
219, 326
brush 66, 79,92, 281

C

cancelling mass system 198

cascade connection 97, 98

catenary 90, 96, 163, 242, 243, 268, 273,
279, 285, 293, 303

central mains 252, 253, 255, 256

centrifugal acceleration 36

characteristic wave impedance 303

chording 90
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classification of traction vehicle types 52

coating 46

collector 65



combined-cycle power station 255
Combino 217
commutation 17, 67, 79, 272, 289
commutation failure 77
commutation pole 67, 68, 72, 79
commutation-pole resistive shunts 79
commutation reactor 297
commutator 17, 54, 65, 90
commutator motor 41, 63, 90
commutator segments 65, 79
commuter 14, 196, 204, 245, 250, 283
compatibility 307
compensation 79, 272
compensation winding 67, 80
compensator 256
concentric lap winding 91
conductor rail 237, 283, 284, 285
conduit 284
conical running profile 29
conicity 30
contactless power transfer 285
contact line 279, 303
contactor 41, 67, 74, 99, 145, 168, 206, 240
contact wire 309
control 63, 85,104, 314
converter flux 103
current balancing controller 333
dead-beat 326
Direct Field Orientation 317, 325, 344
Direct Self Control 103, 108, 155, 189,
321, 345
Dynamic Field Weakening 108, 324, 327
field-oriented control 107, 189, 247, 311,
316
flux-modulus controller 327
Flux Self Control 321
flux threshold 108, 322, 325
four-quadrant-converter control 115
hysteresis 108, 323
Indirect Field Orientation 318, 345
Indirect Stator-quantities Control 108, 325,
332, 345
instability 306
Luenberger Observer 333
Maximum Torque per Current 144
Maximum Torque per Flux 145
parasitic DC voltages 344
PI controller 107
pole-restraining control 116, 306
PRC 116, 306
rotating reference system 108
rotor-field-oriented control 108, 146, 316,
320
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slip-frequency-stator-current characteristics
control 105, 185, 186

speed observer 108

stator

stator-winding-fixed reference system 108

stator-fixed reference frame 321

stator-flux-oriented control 109, 321

two-level torque controller 323

U/fr -characteristic control with impulse
encoder 104

U/fs -characteristic control 104

Vector Control 105, 108, 316

voltage control factor 327

control trailer 52
converter 249, 288, 303

Autosequential Current-Source Inverter 124,
208, 210, 291

auxiliary converter 25, 312

auxiliary thyristor 117

blocking-voltage-free commutation 118

clamp diodes 123

commutation capability 119, 189

commutation capacitor 117, 124, 125, 130

commutation control 119

commutation period 118

commutation reactor 117, 149

commutation thyristor 107, 117, 130

converter equivalent voltage 299

converter motor 169

crossed choppers 172

crowbar 119, 126, 132, 145, 242, 265

current-source inverter (CSI) 124

DC-link capacitor 121, 130

five-phase converter 134

force-commutated thyristor inverter 169,
186

forced-commutation circuit 117

gate unit 122, 131, 133

GTO inverter 171,207,208, 214

half-bridge 127, 260

H-bridge 260

IGBT inverter 121, 142, 200, 215, 219,
239,249, 338

inverter 138, 246

inverter tripping 242

Marquardt-Undeland snubber circuit 120,
131, 132

McMurray snubber circuit 121, 131

Modular Multilevel Converter (MMC) 265,
266

Neutral-Point-Clamped (NPC) 123

phase building block 130, 131, 134

phase commutation 119, 126, 185
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Power Electronic Building Block 261
RCD-LRD snubber circuit 120
resonant commutation circuit 118
resonant converter 126, 128
seven-phase converter 134
snubber 120, 129, 132
step-down chopper 70, 290, 297
step-up chopper 72, 298
three-level inverter 122, 156, 174, 249,
250, 260
three-level NPC converter 135
thyristor inverter 90, 189
two-level inverter 101
two-quadrant chopper 199
two-quadrant converter 172, 265, 279
voltage-source inverter (VSI) 98, 101, 117,
185,292
converter motor 139
cooling 128, 245
air cooling 83, 128, 133
cooling can 128, 129
cooling system 128
cooling tower 193
evaporation cooling 129, 131, 163, 189,
190, 241
Freon R113 129
immersed cooling 128
liquid cooling 128
mineral-oil cooling 129
oil can cooling 129, 130
oil cooling 83
radiator 129, 181
raw-water cooling 129
silicon oils or esters 129
thermal time constant 41
water cooling 129, 215,219
water intermediate circuit 129
corridor arrangement 193
cost of investment 204
cost of transhipping 28
Coulomb friction 45
coupling 16, 284, 288, 307
coupling rod 33
current
100-Hz line-currrent component 115
active current 95, 294
alternating current system 17
circulating current 85, 253, 256, 273
current phasor locus 94
distortion current 294, 295, 301
harmonic currents 111, 153, 189, 253, 265,
288, 290, 294, 295, 297, 321

interference current values 264
interharmonics 258
nonactive current 294
reactive current 256, 294
three-phase alternating current 17
current collector 279, 283, 284
collector head 280
contact strip 280, 281
lyra bow collector 209, 281
pantograph 37, 77, 96, 108, 163, 209, 211,
229,242, 280, 281, 304
rod collector 204, 209, 281
single-arm pantograph 282
current coverage 91
current-divider reactor 85
Curtius/Kniffler 46
curvature-dependant body-tilting equipment 161
curve 30, 39, 46, 109, 209, 215, 249

D

damper 31, 33,97

damper winding 139, 255

DB II-Wear Profile 30

DC chopper 70, 141, 148, 210, 214, 221, 237,
250

DC-chopper 168, 210

DC commutator motor 64, 168, 169, 180, 181,
188

DC-link 101

DC-link capacitor 113, 118, 172, 306

DC-link circuit 195

DC-link converter 258

DC-link current 103, 139, 291, 311, 324

DC-link current harmonics 293

DC-link reactor 142, 249

DC-link voltage 102, 139, 171, 173, 175, 186,
188, 189, 249, 301

DC-link voltage control 116

DC-link voltage ripple 302, 311

DC railway 19, 276, 288

decentral supply 253,274

deep-draft rods 44

demagnetisation characteristic 142

deregulation 15,23, 156, 171

diesel
BBC Servo-Field Controller 183
diesel-electric locomotive 90, 109, 110,

179, 253
diesel-electric motor coach 194
diesel-electric power transmission 180
diesel engine 180, 181, 185, 193, 196, 200,
241



diesel-hydraulic power transmission 180, 184
diesel locomotive 18
diesel traction 22
filling set value 183
Last Mile Diesel 198
Multi-Engine Concept 193
shell diagram 182
squeezing of diesel-engine speed 183
throttle position 183, 186
difference speed 45, 47
diode rectifier 75, 141, 153, 168, 195, 222,
241,277
direct current 19
DMU 159
double-deck car 209
double-deck train 166, 208
double-layer capacitor 222, 242, 279
double-star motor 141, 173
doubly-articulated train 209, 211
D-Power Package 192
drawbar 42
drive
AEG-Kleinow helical spring-coil drive 57
Alsthom Hollow Shaft drive 57
axle-hung drive 55, 56, 157, 204, 209
axle-riding drive 60
BBC spring drive 57, 80
bevel gear 62, 162, 181, 216, 217, 218
big cogwheel 55, 58
bipolar motor drive 54
bogie-mounted drive motor 57
cardan hollow shaft 58, 146
cardan hollow-shaft drive with rubber-jointed
coupling rods 57, 58, 153, 159, 214
cardan shaft 35, 53, 162, 181, 200, 216
coupling rod 32, 55, 58
curved-tooth coupling 60
dancing ring 57
drive wheelset 52, 54
DUWAG twin-axle longitudinal drive 62
electric drive chain 180
gear-centre distance 55
gearless drive 54, 146, 214
high-performance drive with brake shaft 60,
157
hollow pinion 60
hollow shaft 35, 56, 57, 228
hydraulic drive chain 180
inclined driving rods 55
individual wheelset drive 46
Integrated Aggregate Drive 59, 155
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intermediate driving axle 55
intermediate gear wheel 60
INTRA drive 146
Monomoteur drive 61, 62, 141, 148, 169
parallel-crank drive 32, 55
pin-and-nose drive 55
pinion 55
primary gear transmission 55
quill drive 58, 59
rubber-jointed coupling rod 58
single-wheelset drive 32, 53, 55, 192
SSW rubber circular-spring drive 56, 80
switchable spur-gear 61
SYNTEGRA drive 146
two-axle longitudinal drive 209, 210, 214
unsprung mass 54, 55
Westinghouse drive 57, 80
Winterthur drive 55
DSP 108, 324
dual-frequency locomotive 157, 198
dual-layer three-phase winding 90
dual mode 198, 201
dual-mode operation 195
dual-mode shunting locomotive 198, 222
dual-mode traction vehicle 196
dual-system 141
dual-system Light Rapid Transit vehicle 211
dual-system locomotive 168, 174

E

economical continuous speed 97

eddy current 104, 245, 339

efficiency 23, 69,99, 104, 110, 128

electric railcar 17

electric railway 19

electrification 18, 21,22, 75, 79, 168, 253,
268, 270, 276, 283

Electro-Dynamic Levitation 245

Electro-Magnetic Levitation 244

electro-pneumatic wheelset balance 44, 151

emission 303

EMU 159, 205

energy consumption 22

energy recovery 22

ENUBA 242

E-PowerPackage 134, 193

EuroSprinter 131

excitation winding 64, 141

exciter current 64

exterior starting resistors 97



Index

F

feeder line 273

feeding section 269, 271

field weakening 41, 67, 74, 102, 107, 108,
242,333

field-weakening region 99, 321

field-weakening shunt 69

flange 191, 234

flash-over 67

Flexicoil 31, 33, 56, 60, 214

FLEXITY 215, 218, 286

flicker 273

FLIRT 177, 208

flux linkage 66, 68, 79

flywheel 223

flywheel energy storage 195

force-commutation circuit 70, 141

four-quadrant converter 111, 114, 127, 131,
153, 157, 164, 171, 174, 177, 197, 199,
211, 258, 260, 264, 265, 298, 302, 306,
311

four-system locomotive 134, 169

free-wheeling diode 70, 74

friction 15, 47

fundamental frequency 101

fundamental-wave ECD 315

G
gauge 15, 16, 28
Cape Gauge 28, 275
metre gauge 28, 210
narrow gauge 16, 28
standard gauge 16, 28, 205, 210, 280
generator 138, 196, 223, 241, 306
auxiliary generator 183, 188, 189
brushless excitation 183
counter-rotating inductor part 184
DC generator 181
generator dimensioning 187
heating generator 181
induction generator 197
synchronous generator 181, 198, 256, 293
tacho generator 183
gradient 40, 45, 160, 249
group supply of motors 109, 142, 156
GTO thyristor 70, 90, 107, 114, 120, 124,
128, 131, 141, 155, 171, 189, 190, 249,
250, 256, 258,262,314
guidance 14, 15,29, 234, 243, 250

H

“half-voltage motor” 68

half-voltage motor 276

Hard-Drive technology 258

haul truck 241

H-Bahn 237

Head-End Power 21, 197

heating 21, 198

Heyland Circular Diagram 94

high-power locomotive 90, 111, 141, 149, 151

high-speed line 40, 160, 163, 253, 260, 273

high-speed train 14, 18, 21, 35, 52, 90, 159,
160, 163, 231, 320

high-voltage tap-changer control 82, 87

high-voltage tap-changer switch gear 75, 85,
152

hold-off time 118

Hollental 17, 98, 288, 303

hunting 198

HV connection cable 163

hybrid 200, 223, 242

hydrodynamic (Fottinger) converter 180

hydroelectric plant 253
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ICE 1 130, 131, 159, 163, 228, 320

ICE2 52,131, 162

ICE 3 18,60, 161, 163, 172, 231, 249, 250

ICET 161, 162

ICETD 194, 230

ICx 162

IGBT 70, 90, 101, 107, 121, 128, 133, 175,
176,219, 314

IGCT 258, 264

Ignitron 76, 168, 268

impulse encoder 104, 139

induction 64, 81

induction motor 89, 90, 96, 98, 101, 124,
142, 152, 171, 180, 185, 200, 217, 241,
256

input filter 72, 175, 289

inrush 82, 311

insulating joint 309

insulation gap 96

insulation level 175

interaction of vehicles with four-quadrant con-
verters 306

interior magnets 143, 146

inverter circuit and construction technology 117

iron losses 66

islanding 264

italo 165
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Jakobs’ bogie 159, 164, 208, 209, 218

K

Kando system 97

Klingel’s oscillations 30, 243
Kloss Formula 95

L
Last Mile Battery 199
lateral suspension 31
lead-acid accumulator 199, 220, 222
leakage inductivity 79, 93, 95, 98, 104, 111,
175, 176, 321
leasing of rolling stock 24
lemniscatic guidance 31
length of exposed section 308
lengths of system network 20
LEW AC controller 87, 151
Light Rail System 15, 205, 209
Light Rapid Transit 15, 204, 209, 210, 211,
218,222
linear motor 244
linear generator 250
linear synchronous long-stator motor 246
short-stator induction motor 246
line-commutated converter
AC-side sequential control 150, 297
bridge in fully-controllable connection 77
control angle margin 77
cycloconverter 125, 181, 256, 258
mercury-vapour rectifier 17, 277
phase-angle control 77, 111, 148, 293, 306
phase-control rectifier 75
quenchable half-controllable bridge (LUB)
77,296
quenching-angle control 77
sequential control 76, 77, 168, 296
two-pulse bridge in half-controllable connec-
tion of pairs of arms with sequential phase
control 76, 111, 141, 148,294, 296,
297
line filter 141, 155
line frequency 80
line interference 115, 150,273, 287
LIREX 128, 195, 223
load-commutated converter 139
load transfer 42, 109, 110, 151, 301
longitudinal coupling 270
low-floor 201, 213
70% low-floor tram 62, 214
100% low-floor tram 214

Index —4_09',:

low-floor articulated trolley bus 239

low-floor technology 209

low-floor tram 213, 219

Ultra Low Floor (ULF) 218
low force attack point 44
low-frequency instability 306
low-frequent signaling interference 302
low-frequent subharmonics 103
low-voltage tap-changer control 82, 85

M
machine model 108, 333
magnetic field 64, 244, 278
magnetic levitation (MagLev) 243
magnetic pole 64
magnetising current 94, 105, 311
magnetising inductivity 94
main circuit breaker 84, 154,269, 276
DC high-speed circuit breaker 85
high-speed air-blast circuit breaker 84
magnetic blast 85
vacuum breaker 84, 85, 247
voltage disconnection 84, 85
manufacturer 24, 25
mass transit 14, 205, 208
Metro 205, 234, 256
mid-point 102, 118, 123
minimum fuel consumption 180, 187
MITRAC 166
mixed excitation 44, 67, 68
modular cabin suspension railway 237
modularisation 129
modulation
duty cycle 70, 102, 111
interleaving 291, 299
overmodulation 335
pulse number 299
Pulse Width Modulation (PWM) 70, 102,
107, 115, 185, 311, 345
quasi-synchronous pulse pattern 103
Space-Vector Modulation 102
square-wave (block) modulation 101, 104,
107, 249, 258, 293, 333
switching ratio 103
Symmetrised Modulation 102, 103, 335
synchronous pulse patterns 103, 104, 321
Three-Phase Reference Source 107
unipolar switching 115, 299
voltage pattern 103
moment of inertia 31, 33, 60, 61, 146, 281
motor coach 52, 83,90, 159, 200, 221, 222,
284
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motor headcar 52, 141

motor series reactor 154

motor star voltage 102

movable frogs 211

multiple-unit control 159, 205

multiple unit (MU) 52, 204
multi-system locomotive 193, 283, 311
multi-system traction vehicle 161, 167

N

negative-sequence rotary field 255

negative-sequence system 269

neutral zone 64, 67, 79

nonpositive link 45

normalised inductive short-circuit voltage drop
114, 299

number of parallel branches 66

number of pole pairs 64, 79, 97

number of thermal cycles 122

numbers of pole pairs 68

(0]

ohmic commutation-pole shunt 17

oscillation 243,279, 306

overhead conductor rail 280

overhead line 16, 18, 21, 75, 80, 84, 196,
276,279, 288, 303

oversize factor 188

overvoltage protection chopper module 131

P

passenger-flow system 209

Pendolino 36, 162

people mover 15,21, 235

permanent-magnet synchronous generator 195,
201

permanent-magnet synchronous motor 142,
164, 165, 166, 223, 242

phase separation 269, 273

phase-shifting capacitor 296

phase-shifting operation 264

phasor 93, 111

pivot 33, 34, 44,214

plastic-moulded module 122

platform (station) 208, 213, 235, 284

platform strategy 23, 60, 157, 161, 192, 193,
198

point of common coupling 269, 273, 288

pole 91

pole pitch 64, 65, 66, 90, 247

pole-pitch factor 54

pole shoe 54, 64, 67
positive fit 45
positive-sequence system 269, 273
power
active power 95, 113, 264
apparent power 113, 295
fundamental displacement factor 77, 295,
296
fundamental factor 295
magnetising power 247
nominal power 41, 67, 198, 256
nominal short-circuit power 269
point of constant power 99, 187
power at maximal speed 99, 171, 175
power factor 111, 295, 296
power-to-mass ratio 16, 90, 122
reactive power 77, 113, 141, 258, 264,
271,273,285
power-electronic control 207, 253, 290, 293, 307
power-electronic medium-frequency transformer
125
Power-Electronic Traction Transformer 128
power-frequency control 253, 256, 264
power headcar 52, 159, 163, 171
power supply 251, 270, 293
power transmission 33, 54
pressure-contact IGBT 122, 261
pressurised rubber-tyre wheel 234
PRIMA 157, 158, 194
PRIMOVE 285
propagation constant 303
psophometric interference current 303, 308
psophometric weighting 264, 289, 299, 308
pumped-storage plant 253, 255
push-pull train 52

R

radar slip control 47

radially-steered single-wheel trailing running
gear (EEF) 214

rail car 52

rail-guidance 28

railway 14
Alweg railway 236
Eisenbahn-Bundesamt 26
European railway industry 23
industrial railway 15, 279
interurban 205, 209
long-distance railway 79
mining railway 15, 29
minor railway 28
public-service railways 15
rack railway 40, 45



railway infrastructure company 15, 156, 268
railway product market 24
railway transport company 15, 23, 156, 165
Stadtbahn 15, 210
suburban railway 15, 203
trackless railway 239
underground railway 15, 204, 289
railway power-supply converter 258, 262, 264
railway power-supply system 19, 171
rail-wheel system 14, 234, 243
rare-earth magnetic materials 142, 146
recovery time 70, 118
rectifier 277, 288, 289
rectifier overlap 289
recuperation 23, 74, 87, 223, 240, 256, 269,
270, 278, 294
reinforcement line 273
repulsion motor 80
resilient wheel 62
resistance
acceleration resistance 40
allowance for rotating masses 40, 146
curve resistance 39
gradient resistance 40
rolling resistance 38, 159
running resistance 33
train resistance 38, 199, 243, 245
resonance 301, 304
resonance frequency 30, 72, 118, 127, 198,
280, 308
resonance impedance 118
resonantly-earthed system 253
resonant quality 119
resonant-tank capacitor 135
resonant-tank-circuit capacitor 131, 133, 153,
155, 175, 258, 266, 296, 306
resonant-tank reactor 81
return current 278, 288, 309
rolling stock 24
rotary converter 97, 98, 253,256, 274,277, 307
rotary energy storage 223, 279
rotating field 90, 93, 138, 269
rotor 64, 68,92, 138, 183
drum-type rotor pattern 64
dual-layer winding 65
loop winding 66
rotor bar 65, 99, 104, 110, 339
rotor lamination 65
rotor winding resistance 93
slip-ring rotor 92
squirrel-cage rotor 223
squirrel-cage winding 92
running gear 51
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S

saturation 66
screw spring 31
secondary suspension 33, 56
section-change methods 248
separate excitation (Sepex) 67, 148
series compensation 256
series-parallel regrouping 69, 168
series resistor control 69
series-resonant circuit 113
series-wound commutator motor 17, 67, 80
shaft power 94
Shin Kansen 18, 159
short-circuit ring 92
short-circuit time constant 102, 107
shunting 67
shunting locomotive 99, 104, 110, 128, 130,
185, 200, 222
side-band frequencies 293
Simplon Tunnel 83, 90, 129
simulated series motor 67, 150
single-phase alternating current 19, 20
single-phase generator 255
single-phase load 255, 269
single-wheel running gear 213, 214, 217
single-wire system 276
sinusoidal running 30, 198
SITRAS SFC 268
Sky-Train 237
slip 30, 39, 45, 67, 93, 269
slip-and-slide control 45
slip-frequent supply 256
slip rings 92, 97, 138
slot 65,91, 247, 250
smoothing reactor 71, 77, 111, 124, 139, 173,
258,290, 297
solid-state contactor 284
space vector 314
spectra 298, 299, 300, 311
speed 41,49, 79
speed-torque characteristic 67
split-phase motor 98
spring suspension 31, 54, 55
squirrel-cage induction motor 17, 90
star-delta re-grouping 175
starting resistor 95, 98
static converter 254, 255, 258, 307
station service demand 256
stator 64, 68, 90, 138, 215
stator frequency 93, 249
stator winding 92, 247
stator-winding resistance 94
Steinmetz 271, 272
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stray current 278, 284

striking angle 33, 35, 39

substation 247, 253, 256, 258, 260, 268, 269,
270, 273, 278, 289, 306

substation rectifier 74

subterranean power feed 284

superconductive coil 245

superelevation 36, 249

supply frequency 252

support 243, 250

surface-mounted magnets 143, 165, 195

surface roughness 46

suspension railway 236

switching frequency 70, 72, 101, 103, 108,
111, 122, 177, 260, 295, 324

switching loss 122

Synchrone Bicourant (SYBIC) 141, 169

synchronous displacement angle 139

synchronously induced voltage 138, 187, 195

synchronous motor 90, 98, 124, 137, 141,
163, 256

synchronous reactance 138, 187

synchronous speed 97

T
TALGO 25, 162
Tatra/CKD car 210
TAURUS 34, 60, 131, 157
telephone harmonic form factor 289
TGV 18, 142, 163
TGV-A 141, 163
Thalys 141, 163
thermal power station 253, 255
third rail 196, 205
three-phase current 19
three-phase drive 57, 111, 185
three-phase drive technology 18, 34, 78, 152,
157, 171, 211, 213, 239, 241, 270, 295
three-phase motor 41
three-phase three-conductor railway system 21
three-phase winding 91, 92, 138, 141
three-system locomotive 158, 168
three-wire system 21, 276
threshold voltage 118
thyristor 70, 85, 117, 268, 294, 296
thyristor AC controller 87
thyristor-controlled reactor 272
thyristor load switch 86
tilting 36, 194, 236, 249
active tilting technology 37
cant deficiency 36
passive tilting technology 37
rotating pole 37

sway compensation 37
time-variant voltage ratio 112, 264
top-coil side bar 65, 90
torque 66, 80, 103, 105, 139, 186, 322
break-down torque 95
starting torque 96
torque control 47, 215
torque equation 99
torque oscillation 269
torque pulsation 80, 141
torque ripple 324
touch voltage 278
track 234
track circuit 77, 82, 231, 288, 307, 309
tractive effort 41, 186, 198, 234
tractive-effort vs. speed diagram 41
trailer 52, 205, 209, 221
train line 21, 127, 154, 181, 190
train safety system 171
tram train 201, 211
tramway 15, 62, 204, 209, 218, 279, 284, 289
Trans-Bay HVDC Plus 266
transformer 41, 60, 75, 80, 87, 111, 125, 128,
135, 151, 154, 161, 164, 168, 177, 198,
213, 249, 254, 256, 260, 262, 265, 268,
274,299
Buchholz relay 83
common-mode transformer 309
core transformer 81
cylindrical winding 82
disc winding 82
double-tier transformer 258
high-temperature superconducting material
83
precision regulator 85
radially sheeted shell-type transformer 81
Roebel-type winding 154
shell-type transformer 81
stranded conductors 154
sulphure hexafluoride gas cooling 83
tap-changer 75, 85, 205, 222
tertiary winding 155, 301
transformer winding resistance 113
transformer e.m.f. 79
transmission 110 kV 253
TRANSRAPID 244, 249, 250, 321
transversal slip 46
traveling time loss 49
TRAXX 157,175,192, 198
trolley bus 133, 239
TUD wheel-creep control 48
tunnel 39, 161, 205, 280, 283
turn loop 210, 240
TVR 241



TwinDEXX 166, 208
two-phase motor block relay 309

V)

unbalance 269, 273

undulating-current motor 75, 169, 207, 297
unidirectional train 210

universal locomotive 18, 42, 100, 148

\'

VAL 235

Variotram 214, 217

VECTRON 60, 157, 194

Velaro 161

voltage control 99

voltage control factor 70, 72, 291
voltage drop 279, 295

voltage harmonics 114, 289, 293, 298
voltage quality 288

|
wave propagation 279
wear 22, 30, 35, 62, 69, 76, 79, 80, 85, 243

flange wear 109
wheel arrangement 52
wheel base 33,42, 61, 209, 235
wheel contact point 42
wheel-creep control 47
wheel-diameter difference 109, 111, 191
wheel profile 30, 211
wheelset 15, 29, 32,42, 45, 46, 109, 181
radially-steering single-wheelset running
gears (KERF) 195, 207
self-steering wheelset 35, 191
wheelset load 29, 159, 162, 243
wheel tyre 243
wheel-tyre conditioning 228
wheel-tyre wear 30, 99, 109, 142, 159, 213
winding insulation 122
wing-train concept 160

Y
yoke 64, 81

y4
zero-sequence system 102
zig-zag 280, 283



