TABLE OF CONTENTS

1. INTRODUCTION ..ot e 9

2. THE ROLE OF RAIL TRANSPORT IN THE ECONOMY OF INTEGRATING EUROPE... 11

3. AHISTORICAL SKETCH ...c.ooitieuiiriiiiiiiiiieiiirietettent ettt ettt 17
4. ADVANTAGES OF ELECTRIC TRACTION ......ccooiiiiiiiiniiiiiieercteienee et 21
4.1. External and internal costs Of transSport..........c.ccvevuererererererieieieeee e 24

4.2. Electrification threShold ...........c.ooviiiiiiieiieieieieieieeee e 25
5. VEHICLE’S MOTION.......cciiiiiiiiitieetiecteeett ettt ettt ettt steesseesseeseeaeesseessesssasnsessnanns 28
5.1, MOtION EQUATIONS ...cuvetiiienienieteteeteet ettt ettt ettt ettt b e bt et eat et et et et e nbesbesbeebeebeeneens 29
5.2, RESIStANCE t0 MOION ...vvitiiiiiieiieieietiet ettt s et ee et s et e e st et ebeseeneeeeneenens 30
5.3. Limitations of @ tractive effOrt...........ccoiiiiiiiiiie e 33
5.4. Phases of traction vehicle MOtION...........couviriiiiiiiiiniciiccc e 41
6. TRACTION MOTORS ..ottt e s e s e seeseenseenseenseennens 50
6.1. Requirements fOr traction MOLOTS. .........eieeierieierierierieeteeteereeieeeeseeeesaesse e ssesseeseeneenneneas 50
6.2. Characteristics 0f @ DC SETIES MOLOT ........eceeuieieieierierieeteeteeteeeeneetenae e see e seeeseeneeneeneas 51
6.3, A MNOLOTS 1.uvieevieeiieiie et ette et et e ete e vt eeteebeeaeeaseesbeesseesseesseeseeesseaseessenseesseenseesseensessseessanns 62
6.4. Transmission of a torque from a motor to vehicle’s wheels...........cceoevenenenennenee. 65
7. TRACTION VEHICLES.......
7.1. Electric locomotives
7.2. ElECHIIC trACTION UIMIS ..eoueeuieiienieieienteiteeteet ettt ettt ettt ettt bbb et 79
7.3. Trains for high speed rides (high speed trains) .........ccccoerieiieiriieeneeeeeeeee 82
T4, TN trAINS 1e.veeveeveetieeietieietesteste et e eteeteeteese et esessessesseeseeseeseessessessensessesessessessessessaeseans 90
7.5, EIECHIIC tTAIMIS. c.cviutiiienietereeit ettt b ettt 93
7.6, TIOLEYDUSES ..ottt ettt et se et e et be b saeeneeneeneenean 96
7.7. RoIlNgG StOCK fOT NELIO ..evieiieiieiiieriere e 99
7.8. AULONOMOUS TrACTION ...ttt ettt b e bttt ettt et ettt sbe bt ebeeneenean 104
7.8.1. Traction with COMbBUSTION ENZINES.....c.ocvirieiiienietiieiieieetee e 105
7.8.2. Road vehicles with an electric drive........ooiveriiireiierieceee 106
7.8.3. HyDrid VENICIES ....ovieieiieiieiieieieiee ettt eneens 108
7.9. Non-conventional vehicles — MagleV .........cccoueieriiriiririiieieeeeee e 108
8. POWER SUPPLY SYSTEMS OF ELECTRIC TRACTION........cccooeeiiriririenieieieeeseieeeas 111
8.1. Electric traction supply SyStems — rEQUITCIMENLS ........ecverveereerieieieieriereesieseesseereeeeneneens 112
8.2. Determining power supply system 10ads .........c.couvivieiriininieiniineneeneecee e 117

8.3. Solutions for pOWer SUPPLY SYSLEIMIS......cc.eruieuiiieieierierierieeieet et 119
8.4. Overhead contact SYSteM — CALENATY .....c.eeveeuieierierierieriertieieeiteit ettt 127



10.

11.

12.

8.5, 3KV DIC SYSBIM...cuiiiriiiiiiiieiieiieteteeteet ettt st sttt eb ettt et et beebeebe b enee 137

8.0. AC 25KV 50 HZ SYSTEIM ....eouieiuieiiieiiiteiete ettt ettt 152
8.7. AC 15KV 16 2/3 HZ SYSTEIM...ueeiiniiiieiieiieiieiieieieiesie e ste st se s sseeseeneeseeneens 155
8.8. Supply of electrified railway in Poland............ccooovereiiiiiiniiiiieeeeeeee 158
8.9, CONCIUSIONS ...ttt ettt ettt ettt ettt te st sbeeseeseesee st et e b enbeebeebeeneeneeneenes 159
SUMMARY ..ottt ettt es et a et et e et s et esene e es e s e s et e esene e sesenenas 162
BIBLIOGRAPHY FOR SELF-STUDY ....ootiiiiiieeiestestet et 163
SAMPLE QUESTIONS FOR SELF-STUDY ....vteiiieiieiieiicieeecee ettt 164

POLISH-ENGLISH DICTIONARY OF BASIC TERMINOLOGY RELATED TO ELEC-
TRIC TRACTION ...ttt sttt sttt 171





