6th IET Professional Development
Course on Railway Electrification
Infrastructure and Systems

(REIS 2013)

IET Seminar Digests 2013/14998

London, United Kingdom
3-6 June 2013

ISBN: 978-1-62993-590-4



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.

Copyright© (2013) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.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:  845-758-2634

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



TABLE OF CONTENTS

ELECTRIC RAILWAY SYSTEMS IN COMMON USE .......coiiiiitiiiieiee sttt ettt sve e stae e sra e sve e nve e snneesaee e 1
F. Schmid, C. J. Goodman

MODELLING AND SIMULATION L.ttt ettt e ettt e e st e e e st e e e s bt e e e e abb e e e sab e e e staeeeasaeeeesabeeesabeeeennrees 16
C. J. Goodman, M. Chymera

UPGRADING THE LONDON UNDERGROUND POWER SUPPLY SYSTEM.....cocccoiiiiiieeeeeeee e, 27
Daren Stinton

PROJECT ENGINEERING A MAJOR ELECTRIFICATION PROJECT .....coiiiiiiiee ettt 34

M. I. Sigrist
RAILWAY ELECTRIFICATION INFRASTRUCTURE AND SYSTEMS COURSE, 3 JUNE 2013,

LONDON - THE SMART GRID APPLIED TO RAILWAY TRACTION SYSTEMS: ..., 41
Tom Palfreyman, David Hewings
DC ELECTRIFICATION SUPPLY SYSTEM DESIGN ..ottt 57

Roger D. White
ELECTRIC CONTACT SYSTEMS - PASSING POWER TO THE TRAINS: PRESENTATION TO

THE IET RAILWAY INFRASTRUCTURE COURSE JUNE 2013......oooiiiiiieiiiiee ettt e earee e svaee e 86
D. J. Hartland

PROTECTION FOR DC SUBSTATIONS AND AC TRACK FEEDER STATIONS .......cooiiiieie e 97
D. C. Knights

AC 25KV 50 HZ ELECTRIFICATION SUPPLY DESIGN......uiiiiiiiiic ettt e sraa e 108

Roger D. White
RAILWAY ELECTRICAL SYSTEMS INTEGRATION AND ELECTROMAGNETIC

COMPATIBILITY (EMC) ..ttt st e e et e ke be b e s e e b e o2 m e e b2 e Rt eb e se e be e em e e s e emeabesbeebenbe b eseaneateee 151
L. M. McCormack, P. W. Hooper
INTEGRATION FOR EMC AND NETWORK RAIL’S MANAGEMENT PROCESS........c.cccoviiiiiieee e 164

M. V. Petkova
COMPATIBILITY BETWEEN RAILWAY ELECTRICAL SYSTEMS - METHODOLOGY AND

EXAMPLES ...ttt h s bbb bRk h R oAb E R e R R R e R bt e R e bt reane s 172
D. N. Bradley

EARTHING DESIGN AND INTEGRATION — PRINCIPLES ......cooi i 184
Dominic Kelsey, James Greatbanks, Andrew Power

AC AND DC ELECTRIC RAILWAY INTERFACES. ..ottt st st sbe et en 194
N. Jordan

IMPACT AND MANAGEMENT OF STRAY CURRENT ON DC RAIL SYSTEMS ... 210
P. J. Aylott, I. Cotton, C. A. Charalambous

INTEGRATION: A CASE STUDY .ottt b e bbbt b bbb b bt e et e b b 219
Andrew J. Power

ELECTRICAL DISTRIBUTION SUPPORT TO STATION AND TUNNEL SERVICES..........cccoooniiiinieieee, 225
Rowan Joachim

ELECTRIFICATION SYSTEM TESTING. ... ..ottt ettt sttt bbbt et sbe et e nbe e nbean 232
Richard Catlow

OVERHEAD LINE EQUIPMENT DESIGN AND PANTOGRAPH INTERFACE .......ccooiiiiiinceee e 242
Keith Warburton

SUSTAINABLE TRACTION DRIVES. ... ..ottt bbbt n e r s 249

S. Hillmansen

THE MANAGEMENT OF ENGINEERING CHANGE - PRODUCING TOOLS AND GUIDANCE

FOR THE RAIL INDUSTRY ...iiie ittt ettt sttt e e et e ssee e steessteasseeaseeessaesnteesseeesteesseeanteeaseeesteeanseansaesnnnennenanseenses 260
George Bearfield, Reuben McDonald, Nick Boreham

Author Index





