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The Voice of Members:

Best practice in energy efficiency
from all over the world

Moderator
lan Papworth



WELCOME The Voice of Members

Goedemiddag !

Buna Ziua'!

Goddag! Good Afternoon !
‘buenas tardes | [Nobpbin geHb ! Boa Tarde!
Dobré Odpoledne ! CAITHEIT !
Buon Pomeriggio !
Dober Dan! God Ettermiddag !
Hyvaa Paivaa !
Guten Tag ! I pall el
o Bonjour !
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The Voice of Members

« FS (ltaly): Luca Carusi, Energy Manager & Co-Chair UIC Energy & CO2 Expert Network 5 min
« JR-East (Japan): Hitoshi Hayashiya, Manager of Electric & Signal Network System Dept. 10 min
« IR (India): Sanjay Kumar, Dy. Chief Materials Manager, Northern Railway, Ministry of Railways 10 min

* NS (The Netherlands): Frans Slats, Programme Manager Energy & Environment 5 min
* NSB (Norway): Marie Loe Halvorsen, Energy Advisor 5 min
- OBB (Austria): Harald Jony, Director of Energy Sales, OBB-Infrastruktur AG 5 mlnl _

« RAl(Iran): Saed Rasooli, Vice President of Planning & Transport Economy

« RZD (Russia): Alexei Averin, Advisor to President

« SBB (Switzerland): Arnold Truempi, Head of Energy Management

« VR (Finland): Janne Pusa, Energy Efficiency Manager

« HRRail (Belgium): Christian Smets, Expert Corporate Recruitment | min
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The Voice of Members
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Luca Carusi
Ferrovie dello Stato Italiane



The Voice of Members

MANAGING COMPLEXITY - EMBEDDING CULTURE

-
)
o]
.
p
3883

a”ﬁ“f:”"E i

perform

V &
V7 geniadd
ITALIANE |

INFRABEL Ui/ UIC ENeray EFFiciENCY Dars 2014



INFRABEL uic’  U|C Enercy EFrFiciency Davs 2014

The Voice of Members:

Best practice in energy efficiency
from all over the world

Hitoshi Hayashiya,
Manager of Electric & Signal Network system department,
JR-East



The Voice of Members

Background -After the Earthquake-

* The Great East Japan Earthquake on March 11, 2011: M9.0, S.1.7
* Electricity consumption restriction and planned blackouts around Tokyo
 \We are making effort to realize more eco-friendly railway transportation.
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The Voice of Members

Eco-Friendliness of Railway Transportation

» CO, emission from railway was 1/9 of car, 1/6 of airplane in Japan (2007)
* Electric energy consumption of JR East group was 5.82TWh (2012)

 Japanese trend in traction power
supply system (fixed installations)

|
JR East 12
|

. w Rail\.évay 18 i
— Introduction of renewable energy '
— Utilization of regenerative power
| . . D
v~ Energy saving at station
. 0 5|0 160 ‘IL'I'>O 260
| l P owerin g (g-COz/passenger-km (fiscal 2007}

Sorce:Ministry of Land,Infrastructure, Transport and Tourism
[ 1] o0 00 o0 * The figure of JR East is based on the regull fiscal 2007
L

Braking'ss™ e et e Fig.3 CO2 emissions by mode of transp(y ation
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The Voice of Members

Regenerative Energy Utilization in d.c. Railway

 Purposes of energy storage system: voltage drop compensation, avoiding

regenerative brake cancelling, emergency power source, and energy saving
Tie feeding

between upward and downward circuits Li-on) 7 (u/c 3) U/C
—— — 3(u/cd e
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Fig.4 Solutions f'or"regenerative energy utilization £ 2007 Fig.5 Existing ESS in ,' apan
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The Voice of Members

Li-ion Battery at HAIJIMA

o Started operation on Feb. 20th, 2013 / Effect: 1MWh/day (5% of total)
 2nd battery at OKEGAWA and 3rd battery under planning
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Sanjay Kumar, Indian Railways, India
Antwerpen, Belgium on 17t June, 2014



The Voice of Members

THE THIRD LARGEST RAILWAY NETWORK!
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The Voice of Members

BALLOONING ENERGY DEMANDS!

Projected electricity demand is estimated to grow at about 9 percent
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The Voice of Members

Energy Mix in Indian Railways

Electricity Consumption - 17 Billion Units ~ Fuel Consumption - 2567 Million liters

Non-
Traction
16% \

Traction
98%

For Year 2012-13
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The Voice of Members

BAU Not an Option!
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The Voice of Members

POLICY FRAMEWORK
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The Voice of Members

Non-Traction
Applications

Traction Applications

Shift to three-phase locomotives Web based monitoring of electricity

from conventional locomotives. consumption (www.railsaver.gov.in)

Shift to IGBT based 3 - phase Procurement of Energy Efficient
locomaotive . luminaries *
Promote use of train-sets with Use of renewable energy in place\of :
regenerating braking features. fuel in non-traction appllcatlons w\ /

Promote use of Head On Generation
System for train lighting and air-
conditioning load

Provision of solar panel sheets on
roof of sheds, workshops etc.

Electrification as a tool to reduce fuel Energy Management System for
consumption stations, buildings etc.

ﬁ_
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The Voice of Members

THANK YOU FOR LISTENING!
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The Voice of Members:

Best practice in energy efficiency
from all over the world

NS
Frans Slats/Ralph Luijt



NSR (DUTCH RAILWAYS)  The Voice of Members

Since 2005 energy-efficiency improvement of 30% due to

Replacing & improving Rolling Stock (LED, Heat pumps, Aerodynamics)
Eco-driving

Smart Stabling

Improving load factor

2020 target: 50% improvement compared to 2005 by:

Introduction of new more efficient Rolling Stock

20% efficiency improvement of VIRM Rolling Stock (LED + ILC, COZ\ |
regulation, Aerodynamics) \

DAS
Efficiency improvements in timetable/planning }
Increasing the results of eco-driving and Smart stabling
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Marie Loe Halvorsen
Energy Advisor, NSB



The Voice of Members

NSB: TRAIN DRIVER APP USING EREX DATA

— Enka

Mine strekninger

——

Kongsberg-Eidsvoll

6 turer
106,4% energiforbruk

Drammen-Dal

Spikkestad-Lillestrem

Tips/

Delayed train

INFRABEL UiC/

v

._——My distances

€ Mine strekninger
Kongsberg-Eidsvoll
[=] Matericitype

Datoutvalg ~ Siste 30 dager

Alle

Mandsg 08.08.14
4 Tilbake
@ 18:25 - Tognr. 503 (Eidsvoll — Kongsberg)
Togsett 75-01
112,6% energiforbruk

\

Kongsberg-Eidsvoll

® 18:25 — Tognr. 503 (Dal — Klafta)
Mandag 09.08.14
Togsett 75-01, 75-02

47.2% energiforbruk

Sammenlign -
® 17:44 — Tognr. 507 (Eidsvoll — Kongsberg)

Togsett 75-01
107,3% energiforbruk

Ned og opprigging
Vivamus sagittis lacus vel augue lsoreet rutrum fa
porttitor, Les mer

ucibus dolor auct

75-01 75-01, 75-02

19:30 — Tognr. 510 (Kongsberg — Eidsvoll)

Togsett 63-36
97.6% energiforbruk

< Net consumpt|0h

Delay —~ \

Regeneration. -

&

ConsumptuT S~

Toget var forsinket for du tok over. Regnes derfor ikke med i dine mé

Fredag 06.08.14

® 19:30 — Tognr. 510 (Kongsberg — Eidsvoll)
Togsett 63-26
78.3% enesgiforbruk

|||||

Forsinkalza Brutto forbruk = Natto forbruk  — Tilbakamating i} Handalsar Snitt for NSE
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Harald Jony
Director of Energy Sales, OBB-Infrastruktur AG



The Voice of Members

OBB-INFRASTRUKTUR AG

raillipower

= 5,000 installed energy meters since 2006 including 600 railpower boxes

= Green Energy for railways since 2011 with 134 t CO, and 400 planted trees \

= Energy Saving Project OBB since 2011 with cost reduction of 9,5 mil. € su\
\
» Established railpower in 2013 with 300 mil. € traction power volume and 2,5 TWh

= The Energy Service Provider for future railways in Europe |
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Saeed Rasooli,
Vice president of planning and transport economy
RAI - Iranian Railways



The Voice of Members

Macro policies of the rail transportation
a. Promotion of transport safety and workplace health;
b. Improvement of service quality (speed, precision and welfare);
c. Downsizing the organization governance undertaking;

d. Improvement of manpower productivity, capital and production factors;

e. Betterment and controlling of the activities and operational projects as per the \
standards of environment protection;

f. Expansion of rail network to meet the demands for bulk transportation on long \.
distance routes of the country; |

g. Development of the network capacity and rail fleet to meet increasing demand. |
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The Voice of Members

Key measures of railway in line with improvement of fuel consumption

a. Fuel consumption reduction in railway through:

Double-tracking of rail lines 0.19%
Reduction of fuel consumption due to removing the level-crossings 2.1%
Reduction of fuel consumption due to implementation of ATC 1.16%
Reduction of fuel consumption due to promotion of repair quality 0.6%
Reduction of fuel consumption due to modification of routes 3%
Reduction of fuel consumption due to combined and two-way loaded transport 0.98% ;
Impact of aerodynamic shape of fleet 0.98% /
Change of transmission gear, AC-DC, AC-AC 0.8%"
Adhesion coefficient of wheel - rail 0.76% {, (’

Reduction of fuel consumption due to renovation of fleet each 5 year 1% \f
\
l
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The Voice of Members

a. Implemented projects in relation to improvement of fuel consumption:

No. Title Unit (;)rill\ll?jrt']n:ir;tl) Annual capacity increase
1 | Loco renovation 63 2010 >0
(billion ton — km)
4% hacERe
2 | Loco engine renovation 18 8 Traction power capa%ty
increase iy B
3 | Passenger coaches renovation 60 600 - 1.09 L
(billion person —km) |
. 6% |
4 | Development of lines (km) 600 10000 L /
Transport capacity mcrease\
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# | UIC ENercY EFFICIENCY

Rl | ANTWERPEN;#6-19! JuNE

ENERGY EFFICIENT SCHEDULES IN THE 2
JSC “"RUSSIAN RAILWAYS” Inepzocsepemente

IHep203hheRmMUBHOCMb

Alexey AVERIN

Advisor to the President,
JSC “Russian Railways”
Antwerpen, 17 June 2014


http://www.energy-efficiency-days.org/

1

# | UIC Enerov Erriiency DEVELOPMENT OF AUTOMATIC LOCOMOTIVE

| BHBRA OPERATION SYSTEM

' ANTWERPEN, 16-19  JuNe

First generation of the automatic operation system

g (USAVP)

(@)

i

Second generation of automatic operation system (USAVPP(G)). Had link to the

o\ recording unit of locomotive movement parameters and displayed information on

(- screen.

()

@\

% Third generation of automatic operation system was o
o integrated with the KLUB-U and BLOK locomotive =
[a\| safety systems.
[\
]
@\ Admission of electric locomotives 2EC5K, 2EC6, 2EC10 and EP20 into

| the MPSUID with functions for automatic train operation, enerqy
Q) supply monitoring, safety control, monitoring performance of
— locomotive units and engine operator information system of train
O traffic schedules.
[\

ﬂ
J
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UIC Eneray EFFiCIENCY ORGANIZING RAIL TRAFFIC ACCORDING TO

Davs 2014

ANTWERPEN, 16-19  JunE

ENERGY-SAVING ROUTE SCHEDULES

Under current conditions of heavy transport,
it is impossible to effectively organize the
transport  process without  automation.
Information systems created by the All-
Russian Scientific Research Institute of
Railway Transport allow for more effective
implementation of Russian Railways’ rail traffic
organization strategy according to a schedule
with firm time slots in extended operating
domain networks, resolve the most difficult
issues with shift-day planning, thereby
reducing operating costs on the primary

heavy-traffic routes.

2790
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# | UIC Eneroy EFFiciENCY

l Days 2014

)\ ANTWERPEN, 1619 June

!

Tasks performed by
ELBRUS system

Creates a forecasted daily
energy-saving schedule for rail
traffic
T —

Connecting varying schedules

between operating domains of
adjacent railroads. Forming a

general schedule for train traffic

Automated transfer of

forecasted daily energy-saving
schedules to a dispatch control

system
———

AUTOMATED SYSTEM OF FORECASTED DAILY ENERGY-
SAVING RAIL TRAFFIC SCHEDULES - ELBRUS SYSTEM

Optimizing energy
efficiency of train
schedules

Ability to create general
schedule for operating
domains of several railroads

Automated calculation of daily
schedule figures

Automated transfer to dispatch
control system

Automated calculation of
varying schedule parameters

ELBRUS implementation plan

EFFECTIVENESS
Savings in operational expenses,

Upto 5%
including:
| [ 2-4% J
|

| Increase in service speed of transit cargo train traffic

| Reducing expenses on electric power to haul trains

Parameters accounted for
when composing varying
schedules

Length of the train

Intervals between trains

Priority passage of separate
cateqgories of trains

Number of receiving and

departure tracks at the station
and their specializations

“Windows” and “windows”
systems

Speed limits

Regaining speed

Number of main tracks in routes '

2011-2015

2011-2012 — South Urals, West Siberian railways

2013 — Sverdlovsk, Kuybyshevskaya, West Siberian and South Urals
railways

2014-2015 — Gorkovskaya, Northern, Oktyabrskaya, Krasnoyarsk, East

Siberian, Trans-Baikal, Far Eastern railways

2790

YHaCTKN THPAXHPOBAHWA:
- 20111 -— 20131
-— 20121 - npoext 2014 1.
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PROCESS FOR CREATING FORECASTED ENERGY-SAVING
RAIL TRAFFIC SCHEDULES WITH THE ELBRUS SYSTEM

# | UIC Eneroy EFrICIENCY

1 Davs 2014

| ANTWERPEN, 16-19  June

VNIIZhT train sche ure

(Planned * wmdows] EE @ ELBRUS
/~  ELBRUS

Lfor upcoming days
Automated schedule Ener obtimization

creation

target schedule

/1"‘
< { Tight run Qrofile}

N

Coordination and
approval of schedule

Schedule of
passenger trains

scheduleof lkz=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z==z=z=zZ=z==z=zZ=Z=zZ=z==Z=zZ===z====: ===== A
commuter trains raI-Vth
J train schedule POLYGON ACS
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DIAGRAM OF TRANSFERRING ENERGY-SAVING
SCHEDULES ONBOARD LOCOMOTIVES:
“SIM” ENGINE OPERATOR INFORMATION SYSTEM

UIC ENeray EFFiCIENCY

Davs 2014

' ANTWERPEN, 16-19  JuNe

!

AE SIM-U energy optimization server

Engine operator
data

Schedule data

Energy optimization module SIM-U analytics module

Web-form SIM
analytics

SIM status

Schedoe—trai
positions and data

Control modes for
train traffic

1 Operating domain topology; plan profile and route facilities;
G GID-Ural / energy optimization data
s ELBRUS system GLONASS / Nav Star
~Russian Railways information | [ Converter program for SIM server ] GPS
resources

Geographical
coordinates and
train speed

Automatic train
operation according to

—

Train number with
BT upon departure

Data on route and

Internet via GSM cellular

facilities

ASOUP-2

and route
facilities in
SIM-(6)

Russian Railways’ information resources

2790

monitoring fr enedy SIM data
(" Train path request by train and T
|§ locomotive number (1) . q
GID-Ural / IM communications Internet — Internet Display device
ASOUP-2 server via —}( Data on route and facilities (3) )—> via
Master data, GSM in path schedules: GSM
Freight train scheddle, | Operato Ap{ Mass and contposition of e ]—> operato | Onboard
Tight run profile schedule for conditions of r windows and waming (2 r computer
or daily varying current day passage, profile commu H Operating condition request (4)><_ commu
schedule (5) arjq_route nication nication
facilities, BT channel —(  operating condition (4)  —» channel
condition
| Stationary part of SIM 4_( Condition gg%;gseﬁigr?ftrain, )<_,_{ Onboard SIM

Manual operation with
SIM in prompt mode

)

)
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#@ ONBOARD DISPLAY ON LOCOMOTIVE CONSOLE OF

o DoV EFOEICE - OPTIMAL ENERGY TARGET AND ITS IMPLEMENTATION

J\ ANTwerpeN, 1619 June DURING TRAIN TRAVEL

Train positioning data Information about the Timetable Current
next stations deviation time

o . LLyube 11:46 Cnepayen a1 Light signals and
Line speed limits 2185 kM 6 K e o o 11:31:06 their aspects
(temporary Lymmxa 12:03 rpadrikom
and constant)

Distance markers
Target speed of a
locomotive
Schematic
representation
of a station

Current speed of a
locomotive 2184

Infrastructure objects

Train position

on a profile 5 = — e —
— = | : |
g LI A ‘
- KTE" AN Gradient profile

6,0 68 | 55 |83 [20] 03[0 |25

Actual and target - 2 7 /s
speeds of a locomotive d 2192km 5 nk V: 60 RP Noarast
AyT: . Ve <M S y 52
NCAUTR SO RMIMSeayT 1125 M| Ven: 57 kM/u SBni\\7356 ™ i | speed limit
Distance to a target and 3 03.p: : : y 15 ; : A
permissible speed
(based on SAUT data)

Armature Occupancy of the
Actual and target Speed of a train ahead | | Actual and target Grade value and current and ne‘:(t b|gck5
Control mode positions of a power and distance up to it tractive forces acceleration exciting
circuit current
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OOk The Voice of Members:

Best practice in energy efficiency
from all over the world

Arnold Truempi,
Head of Energy Management SBB



The Voice of Members

ENERGY EFFICIENCY @ SBB

““- n v -
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Janne Pusa,
Energy Efficiency Manager, VR



The Voice of Members

VR-GROUP ENERGY EFFICIENCY PROGRAM

* Target in 2020 environmental pledge, 20%

* Achievable by driving strategy, improvements in traffic
planning, co-operation with dispatcher, new rolling
stock, load factor, reduction in shunting and | increase |n
electric traction. ot

» EcoDrive program since 2008 x
* Energy metering project |
* DAS project )
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The Voice of Members:

Best practice in energy efficiency
from all over the world

Christian Smets,
Expert Corporate Recruitment, HR Rail



The Voice of Members

USING A TRAIN SIMULATOR WITH AN
ECO-DRIVING MODULE TO ATTRACT

COMPETENT PEOPLE NEEDED BY

THE RAILWAY SECTOR

INFRABEL UiC/

UIC ENERGY EFFICIENCY Days 2014




The Voice of Members

50% of our personnel
will retire between
2014 -2022

This year we will
recruit +/- 1500
people, of which 360
train drivers

We need 20 CV’s to
have 1 train driver
start successfully

HRRail engage pour

INFRABEL snc

INFRABEL ulic’/

MNombre
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The Voice of Members

Transurb Simulation - Railway Vehicles Simulator Specialist

Light Rail Vehicle
Metro

Passenger Train
Freight Train

Our solutions:
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The Voice of Members

Challenges we faced.:

* to develop a simulator that is self-explanatory to
everybody

 to find the right balance between entertainment and
Instruction

» to show a tool that sets forward railway technology " 4
and ecological performance \
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The Voice of Members

Scoring on:

punctuality

respect of signalisation

Respect for speed limits

Comfort driving style for customers
Eco-drive principle = 4

SSCARY, 2
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The Vice Qf Members

Web Player Mobile applications
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The Voice of Members

Video

-----
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C:/videos/train simulator/TTR-Recrutement-UIC_4th (2).mp4

The Voice of Members

Future

« September 2014: online version

 December 2014: mobile app
e 2015: Infrabel simulator to attract train drivers for

work trains

ASCAN 7
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The Voice of Members

HRRail werft aan voor

INFRABEL
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