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This document is a compendium of the conclusions from Eress Forum 
2016.  European authorities, infrastructure managers, railway undertakings,  
metering suppliers, railway energy related companies and research 
institutes, gathered in Madrid on May 25, to discuss the status of energy 
metering, settlement and billing, its development and further needs.

Terje Stømer 
Eress
Infrastructure Managers need to implement a solution in order 
to facilitate the railway undertakings to perform better. Train 
operators, our customers, need to be satisfied and all relevant 
actors need to work together.
Energy data is key to implementing efficiency measures and 
reducing consumption. 
  
Results from the main Norwegian train operator, NSB  
- purchases 100% hydropower; 
- recovers 20% of energy consumption during regenerative 
braking;
- has developed ‘My Energy’, where each driver can compare its 
consumption with other drivers;
- aims to save an extra 5% on energy consumption; 
- also on parked trains improvements are scheduled. 

You don’t buy Eress, you join it!
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Frank Jost 
European Commission, DG Move
The EU Commission aims to shift 50% of road freight over 
300 km to rail and water. This would result in doubling the 
rail freight volumes. By 2050 the high speed network should 
triple the actual size. 

Currently, the passenger modal share is only around 6% 
with a low consumer satisfaction. The market is still too 
fragmented. Authorisation procedures for rolling stock are 
too long and too costly. The Directive 2012 for the Single 
European Railway Area is not yet fully implemented. 

By 2030 the core network should be fully electrified. Rail 
freight lines should have a line speed of 100 km/h.
 
The Commission has asked Deutsche Bahn (DB) to limit the 
price of current and facilitate the market access for suppliers. 
This was based on margin squeeze. Within 18 months after 
this action, many suppliers were active in the market. Now, 
in Germany, 50% of traction current is now supplied by non-
DB operators. Having a choice of energy supplier gives rail 
operators the possibility to influence the energy production 
mix and the move to sustainable energy sources. 

Loc&Pas TSI requires since beginning 2015 that new, 
renewed and upgraded rolling stock shall have an on-board 
energy meter. 

The electricity mix is changing. Share of nuclear and coals 

In Germany, 50% of 
traction current is now 
supplied by non-DB 
operators
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will reduce from 2010 to 2030 and renewable energy will 
increase. Core network targets by 2030 include electrification. 

The vision for rail 2050 sets some very ambitions objectives, 
e.g. to double rail freight volume.

Strategic measures on traction energy:
1. Increase competition in supply leads to lower costs
2. Electrification of gaps and last-mile to reduce diesel 
use
3. Influence supply to reduces carbon effects
4. New technologies to improve efficiency

The Rail Market Monitoring System gathers data on traction 
current. Its next report will be published by end of 2016.

Ignacio Ballester,  
European Railway Agency
TSI and EN 50463 priovide functional requirements. The 
scope of ERA is limited to on-board meters and Data 
Collection Systems on ground. All the further handling on 
ground is not covered by TSI’s.

ERA and CENELEC are working hard in closing the open 
point regarding the communication from on-board to ground.
Member States need to have a Settlement System by 2019.

TSI LOC&PAS / TSI ENE
- TSI LOC&PAS defines functional requirements for  
 energy measurement on-board

ERA takes care of 
regulating on-board 
meters and Data 
Collection Systems 
on ground
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- Legal part, article 3: Fitment of on-board EMS is 
  mandatory for new, upgraded and renewed vehicles,
- TSI ENE sets functional requirements for on-ground  
 data collection. This is not in scope of assessment by 
  notified bodies.
 

Marine Gorner 
International Energy Agency
 
A Mobility Model is under development. It is used as an 
essential tool for all transport-related activities like e.g. the 
annual Railway Handbook on Energy Consumption and CO2 
created together with UIC.

The Railway Handbook provides data on energy consumption 
and emmissions in the railway sector. The latest version is for 
2015. Some of the key findings are:
- Rail is a very energy efficient transport mode
- Electric trains are most efficient so electrification 
  should be prioritized in high frequent used parts of the 
 network.
- High-speed rail is the most efficient due to its high load 
  factor. 
 
IEA today has 29 member countries, including some of the 
biggest energy consumers globally, including China.

Electric trains are 
the most efficient 
trains
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Dyre Martin Gulbrandsen 
Eress
Railway is energy efficient but needs to keep it advantage. 
In order to manage well the energy consumptions, correct 
measuring and settlement is crucial. The landscape has 
changed during the last decade. Sharing of best practices 
is crucial, where each Eress partner introduces new 
experiences. 

Energy efficiency is both ethically and commercially important 
and being green is no longer a nice-to-have but a necessity 
today.
 
Facts:
- 15-20% of the entire train operational costs are energy.
- Energy consumption of individual trains in many cases 
is not known, because it is not measured. Without 
measurement, the ecomomic benefits of increased efficiency 
are not visible.

Eress goal is to improve rail energy efficiency in all of Europe 
and to establisch Erex as the defacto standard for energy 
exchange and settlement. Eress aims not just to develop 
a product but also a community, which works together to 
solve common problems, sharing knowhow and data. Cost 

Eress aims to develop 
a community that 
works together to solve 
common problems
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efficiency should also be achieved by a common solution and 
system, so that multiple development costs are avoided.
Achieving these goals is only possible with the contribution 
from all parts involved in railways.

Francisco Javier Manrique  
& Antonio Berrios  
Adif
Adif is the Infrastructure Manager of Spain, responsible for  
12722 km conventional and 2672 lm highspeed lines.
Renfe is the largest and main Train Operator in Spain.

Adif is testing different technologies regarding braking 
energy. They have tested a reversible substation (1 MW 
inverter), a flywheel and charging of car batteries. 15 % 
of energy is returned in the reversible substation. UIC has 
an opt-in for 2017 aiming to draft guidelines for reversible 
substations. 

2020 targets:  Energy saving of 163 GWh p.a. Some key 
projects for this:
- Inverter energy recovery module in Substations 3kV  
 DC.
- Measuring quality of energy received in network and 
 delivered to trains.
- Energy asset management.

Adif 2020 target is to 
save 163 GWh energy
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Energy Management department of Adif provides traction energy, 
taking into account economy, service quality and  
sustainability.  

Adif manages 2.8 TWh per year and has 3 373 consumption points. 
In its Network statement, energy is considered an additional service.

Adif facts
- It is the biggest electricity 
consumer in Spain. 
- It is moving from indirect 
methods of billing to energy 
measurement, as energy 
billing base. 
- 97% of energy is delivered 
on high voltage.  
- Its electricity (commodity) is 
purchased by public tenders.  
- The Network Statement is 
allocating costs based on 
tonn/km.  
- Adif has a DCS collecting 
data using XML-messages. 
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Ville Saarinen 
EIM
EIM members operate 53% of railway lines in Europe and 
works on influencing EU regulation and also in the Shift2Rail 
program. 

Finnish case study on EMS installation
An average train consumes in two weeks the same amount 
of energy as a household. The house has a calibrated energy 
meter. Most trains don’t have a meter yet. 

Ville executed a test with on-board meters in Finland. He 
recommends testing the energy meter first in laboratory. 
Infrastructure Managers will invest in data collection systems 
on ground. The Railway Undertakings should invest in on-
board meters. Energy efficiency should improve with 27% by 
2030. 

Competition between energy suppliers should be promoted.  
Railways might to have to adapt to the energy market rules. 
Is an Infrastructure Manager a Distribution System Operator 
or is it a private network?

Shift2Rail is the actual coordinated research project in 
Europe. Inside IP3 also smarter energy networks and smarter 
metering are included.
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Contact us

www.eress.eu 
eress@jbv.no 
+47 22 45 50 00

Eress Award

12 projects
4 jury members
2 finalists
Zhongbei Tian from the University of Birmingham won Eress Award

Zhongbei Tian (University of Birmingham). A summary of Beijing Yizhuang subway line energy efficiency project 
Recuperated energy is first used on trains for auxiliary systems. Another part is returned via the contact line towards 
other trains. Different driving styles were compared.  An Automatic Train Operation System with different strategies was 
compared towards a train driver. Up to 27% energy savings were possible by applying an optimal coasting strategy. By 
optimising the timetable an extra 10% of energy can be saved.
 
The project developed a simulation of energy use and flows in whole system.
Target: to find best driving pattern from a energy efficiency perspective and to provide this information to the driver. In 
this way the energy at the substations should be optimized. 

Evert van Veldhuizen (TU Delft). Project: Kinetic energy recovery analysis tool 
ProRail wants to reduce energy consumption with 30% between 2005 and 2020. So TU Delft developed an analysis tool 
to improve energy recuperation. Intertrain exchange, reversible substations, on board storage and on ground storage 
were investigated. Next to these also a transfer of the network from 1,5 kV to 3 kV was investigated. 

Target: comparison of the technologies under equal conditions and objectives und select the best technology for the 
Dutch railway system. The tool  provides a simulation of current flows throughout system and gives output values for 
velocity, power used, voltage.


