13th International Conference
"Modern Electrified Transport”
(MET'2017)

MATEC Web of Conferences Volume 180 (2018)

Warsaw, Poland
5-7 October 2017

Editors:

A. Szelag K. Karwowski
H. Gold A. Zurkowski

ISBN: 978-1-5108-6803-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution license:
http://creativecommons.org/licenses/by/2.0/

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt — remix, transform, and build upon the material for any purpose, even commercial.

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you
or your use. The copyright is retained by the corresponding authors.

Printed by Curran Associates, Inc. (2018)

For additional information, please contact EDP Sciences — Web of Conferences
at the address below.

EDP Sciences — Web of Conferences
17, Avenue du Hoggar

Parc d'Activité de Courtabceuf

BP 112

F-91944 Les Ulis Cedex A

France

Phone: +33(0)169 187575
Fax: +33(0) 1 69 28 84 91

contact-edps@webofconferences.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

A MOBILE CATENARY POWER SUPPLY SYSTEM FOR AUTOMOTIVE VEHICLES .........ccoovviiviieeee e 1
Maciolek Tadeusz

EFFECTIVENESS OF APPLICATION ALTERNATIVE DRIVE VEHICLES IN PUBLIC

TRANSPORT ittt e e ettt e sttt e e ettt e e e etteeesabeeeaateeeeaseeeesabeseabaseeasseeeesabeeeanbaseeasssseeanbeeeaasseaeansteeeabeeesasseaeanes 6

Dyr Tadeusz, Ziélkowska Karolina, Misiurski Przemyslaw, Kozlowska Malgorzata

ELECTRODYNAMICS OF ELECTRIC POWER TRANSMISSION AND LOSSES IN DEVICES

OF ELECTRIC TRANSPORT SYSTEMS ... .ottt ettt e st sae et e e te e s s e ante e s naeebaesnaeeteenntaeneeaneas 11
Kostin Mykola

LIFE CYCLE ASSESSMENT: ASSESSING THE ENVIRONMENTAL IMPACT IN THE

RAILWAY MAINTENANCE ... .ottt bbbt e e bbb b e bt e b e et e e b e e bt s b e e e sbe e b nne s 17
Hegedic Miro, Stefanic Nedeljko, NikSic Mladen

NOVEL ANALYSIS METHODS OF DYNAMIC PROPERTIES FOR VEHICLE PANTOGRAPHS............c.c....... 22
Wilk Andrzej

RAPID SERVICES - THE CZECH HIGH-SPEED RAIL PROJECT FOR CENTRAL EUROPE ..........cccccceiuen. 28

Ilik Jan, Pomykala Agata
REALISATION OF THE MECHANICAL CHARACTERISTIC OF A SERIES EXCITED DC

MACHINE IN THE DRIVE WITH CONVERTER — FED INDUCTION MACHINE .......cccocoiiiiiiiieecee 34
Skarpetowski Grzegorz
TRACK INSULATION VERIFICATION AND MEASUREMENT .....ooiiiii e 38

Bongiorno Jacopo, Mariscotti Andrea

TRACTION POWER CONSUMPTION AS A COMPONENT OF MAXIMUM SPEED CHOICE ON

HIGH SPEED LINES....... oottt ettt b e h e et bt e bt e h e e ee e e b e e bt e R e ekt e b e e mb e e bt e bt ebe e b e s heeneeebeenbenneenes 44
Zurkowski Andrzej

AN INFLUENCE OF A COMPLEX MODERNIZATION OF THE DC TRACTION POWER

SUPPLY ON THE PARAMETERS OF AN ELECTRIC POWER SYSTEM......ccoiiiiiiiiiiicceee i 48
Wojciechowski Jerzy, Lorek Krzysztof, Nowakowski Waldemar
APPLICATION OF SUPERCAPACITORS IN ELECTRIC TRACTION STORAGE SYSTEMS.........ccooviviiiiinn 54

Lewandowski Miroslaw, Orzylowski Marek, Wieczorek Maciej

BILATERAL POWER SUPPLY OF THE TRACTION NETWORK AS A FIRST STAGE OF

SMART GRID TECHNOLOGY IMPLEMENTATION IN ELECTRIC TRACTION......cccciiiiiiiieeeee e 60
Bartlomiejczyk Mikolaj

CASE STUDY OF EFFECTIVE CURRENT ESTIMATION IN MAIN CIRCUIT OF TRAM

Chyla Karol, Urbanski Marcin, Sawula Dominik, Rawicki Stanislaw
CASE STUDY OF STATIONARY ENERGY STORAGE DEVICE IN A3 KV DC TRACTION

Jefimowski Wlodzimierz, Nikitenko Anatolii

COMPARISON OF DIFFERENT TRAM CARS IN POLAND BASING ON DRIVE TYPE, RATED

POWER AND ENERGY CONSUMPTION ....oiiiiiiiieiie ittt sta s e te e e e sva e saaeeteesssaasaeasaeateesnsaansaeasseesseens 77
Kulesz Barbara, Sikora Andrzej

ELECTROMAGNETIC PROCESSES OF CHARGING OF ON-BOARD SUPERCAPACITOR

STORAGE SYSTEM DURING THE REGENERATIVE BRAKING MODE OF DC ELECTRIC

ROLLING STOCK WITH SERIES-WOUND DC MOTORS ...ttt sata e 83
Nikitenko Anatolii
ENERGY STORAGE SYSTEM IN TRACTION VEHICLE..........ooi ettt 89

Wieczorek Maciej, Lewandowski Miroslaw
EXPERIMENTAL STUDY OF THE USE OF ELECTRIC CAR POWERED WITH STATIONARY

SOLAR AND ELECTROCHEMICAL BATTERIES IN NORTHERN POLAND......cccoiiiiiiiie e 94
Karkosinski Dariusz, Pacholczyk Michal, Sienkiewicz Lukasz
LIFE CYCLE COST AS A CRITERION IN PURCHASE OF ROLLING STOCK .....cccccviiieiiiniiinieneeeeiniennens 100

Raczynski Jan

MODELLING OF OPERATION OF A STATIONARY ENERGY STORAGE DEVICE IN METRO

RAIL TRANSPORT FOR SELECTION OF ITS PARAMETERS ..ottt 104
Radu Petru Valentin, Szelag Adam

THE LATEST GENERATION DRIVE FOR ELECTRIC BUSES POWERED BY SIC

TECHNOLOGY FOR HIGH ENERGY EFFICIENCY .....oiiiiiiieieiee ettt sttt sne e 110
Bilinski Janusz



STATIONARY ENERGY STORAGE SYSTEM IN A3 KV DC - THE CONCEPTION

COMPARISON ...ttt e e et e e e et e e e e be e e e eteee e e ebteeesabaeeaaseaeeasbeeesabeseaabeseeasbeeesnbeeaassaeeesbaeesateeesseaeaas 114
Jefimowski Wlodzimierz
BATTERIES IN A VEHICLE — CONDITIONS, CAPABILITIES AND LIMITATIONS ....cc.ccooviiiiieee e 119

Biczel Piotr Julian, Kwiatkowski Maciej
CONDITIONS FOR USING OF TRAMS ON RAILWAY TRACKS SECTIONS IN

AGGLOMERATION COMMUNICATION IN POLAND ..ottt 125
Durzynski Zbigniew, Pacholek Marta, Cichy Rafal

EFFECTIVENESS OF URBAN TRANSPORT MODES.........cooooiiiiiiieie ettt 131
Pomykala Agata

EVALUATION OF THE EFFICIENCY OF HYBRID DRIVE APPLICATIONS IN URBAN

TRANSPORT SYSTEM ON THE EXAMPLE OF A MEDIUM SIZE CITY ..ottt 138

Pawe-czyk Marek, Szumska Emilia
POWER SUPPLY OF TRAMS IN POLAND - CURRENT STATE AND PERSPECTIVES OF

DEVELOPMENT .t b bt a bbb s b e R b bt e b e e b e ea e e b e h e e R e e ab e s b e e s b e e b e bt n e b ane s 145
Szelag Adam, Maciolek Tadeusz
ANALYSIS OF WAYSIDE ENERGY STORAGE DEVICES FOR DC HEAVY RAIL TRANSPORT ......c.cccceuee. 153

Radu Petru Valentin, Drazek Zbigniew

DUAL ACTIVE BRIDGE (DAB) DC-DC CONVERTER FOR MULTILEVEL PROPULSION

CONVERTERS FOR ELECTRICAL MULTIPLE UNITS (EMU) ..cooiiiiiieie e 159
Adamowicz Marek, Krzeminski Zbigniew, Stec Pawel

EXPERIMENTAL VERIFICATION OF VISUAL METHOD FOR MEASURING

DISPLACEMENTS OF CONTACT LINE ELEMENTS ...ttt 165
Skibicki Jacek

MODAL ANALYSIS OF RAILWAY CURRENT COLLECTORS USING AUTODESK INVENTOR................... 171
Wilk Andrzej, Judek Slawomir, Karwowski Krzysztof, Mizan Miroslaw, Kaczmarek Pawel

TRACTION INDUCTION MOTOR ..ottt sttt b e st b e sae e nbe st e et sbeenbesbeebesneenbeebeens 177

Bernatt Jakub, Gawron Stanislaw, Glinka Tadeusz, Polak Artur

ANALYSIS OF THE INFLUENCE OF TRAIN TIMETABLE ON ENERGY CONSUMPTION ON

THE METRO LINE ... oottt s et s b et e s bt e e b e e st e e s beesab e e be e e abeesbeesabe e beeesbeesaeesabeessbeessaesareenteesrees 182
Baranski Slawomir, Steczek Marcin

EFFECT OF THE SUPPLY VOLTAGE FLUCTUATIONS ON THE EFFICIENCY OF THE

TECHNIQUE OF SHAPING THE CURRENT SPECTRUM GENERATED BY VSI TRACTION

DIRIVE ...ttt e e ettt e e oot e e e s bee e e eteee e e beeeesabeeeabeeeeasseeeesabeeeasbeaeassteeesabesesnbeeeeassseeaanteeeanteneanes 187
Steczek Marcin

ELECTRIFIED LINES ENTERING TUNNELS IN POLAND, SAFETY ASPECTS OF THE

RUNNING WITH FIRE ...ttt ettt ettt e e e s et e e e bt e e e s et e e e s bbeeeebbeeesabeeesbbeeeasbbeeesabeeesbaseaanes 193
Pawlik Marek

INTEGRATED POWER SUPPLY SYSTEM FOR STATION EQUIPMENT OF RAIL TRAFFIC

(O 1\ I L ] USRS PPRPPPR 198

Mielnik Ryszard, Wrébel Zofia

THE INFLUENCE OF COEFFICIENTS FOR THE TERMS OF A CONTROLLER ON

GENERATION OF BRAKING CURVE.......ci ittt ettt se st stee et e sste et e sneeantaessaeetaesnseansaesneeesaaennseanes 203
Anuszczyk Jan, Gocek Andrzej

THE USE OF THE PN-EN 62305-2 STANDARD TO THE RISK ASSESSMENT OF LOSSES IN

THE EQUIPPED OBJECT IN STATION- DEVICES OF THE RAILWAY TRAFFIC

CONTROLLING. . ...ttt ettt e st e et e e s ab e e be e s bee e sbeesabe e beeaaeeesbeesabe e beeeabeeaaeesabeeataeesbeesaeeenbeeatnennseenns 208
Wrébel Zofia
CHILDREN TRAFFIC FATALITIES IN CROATIA FROM 2005 UNTIL 2016......ccoviiiiiiieiiiee e 213

Missoni E., Mlinaric T. J., BoZic B.
COMPREHENSIVE APPROACH TO RISK ASSESSMENT AND EVALUATION REGARDING
CONSTRUCTIONING OF THE FIRST 25 KV 50 HZ AC TRACTION POWER SUPPLY

SECTIONS IN POLAND ...ttt ettt e et e ettt e e et e e e e e abe e e sbae e e eataeeesabeeeaabaeeeasbaeeeaabeeesabaeesatbaeeesnbeeesbasesneeas 216
Pawlik Marek
EVALUATION OF TRAMWAY OVERHEAD LINE SYSTEM IN CITY OF OSIJEK .......cocoiiiiieece e 222

Haladin Ivo, LakuSic Stjepan, Duvnjak Ivan

INDUCTIVE INFLUENCE OF 25 KV, 50 HZ ELECTRIFIED SINGLE RAIL TRACTION
B 5 1= Y/ USSR 226
Milesevic Bosko, Uglesic lvo

OPERATIONAL CRITERIA IN THE JUSTIFICATION OF ELECTRIFICATION OF RAILWAY

Massel Andrzej



PARAMETERS OF DC HIGH-SPEED CIRCUIT-BREAKERS ........co e

Rojek Artur

TECHNICAL PARAMETERS OF HIGH SPEED LINES AS THE DETERMINANT FOR

SELECTION OF ROLLING STOCK
Raczynski Jan
Author Index





