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1. Executive Summary
The overall aim of the ELIPTIC User Forum was to provide a broad basis of support and
external buy-in for the on-going developments and achievements of the project. The ELIPTIC
User Forum enlarged the assessment and validation of the project’s Use Cases and results
through independent expertise. The group consisted of 22 Public Transport Operators and
Authorities that have been interested to gain first-hand experience, thus a better
understanding, of the 20 use cases developed in the project. They followed the project
advancements, actively participated in debates, discussions, and assessment exercises on
major issues that were raised during the project. The User Forum meetings were linked to
the Partner Meetings taking place in the ELIPTIC partner cities.
The members of the User Forum were able to provide valuable advice and external feedback
in the project advancements and enable the ELIPTIC consortium to widen its project results,
adapting them to the specific needs of stakeholders.
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2. Introduction
The overall aim of ELIPTIC was to develop new concepts and business cases to optimise
existing electric infrastructure and rolling stock use, saving both money and energy. ELIPTIC
advocates electrification of the public transport sector and helps to develop political support
for the electrification of public transport across Europe.
ELIPTIC looks at three thematic pillars:
 Pillar A: Safe integration of ebuses into existing electric PT infrastructure through
(re)charging ebuses “en route”, upgrading trolleybus networks with battery buses or
trolley-hybrids and automatic wiring/de-wiring technology;
 Pillar B: Upgrading and/or regenerating electric public transport systems (flywheel,
reversible substations);
 Pillar C: Multi-purpose use of electric public transport infrastructure: safe (re)charging
of non-public transport vehicles (pedelecs, electric cars/ taxis, utility trucks).
With a strong focus on end users, ELIPTIC analysed 20 use cases within the three thematic
pillars. The project supported the Europe-wide uptake and exploitation of results by
developing strategies and guidelines, decision making support tools (e.g. option generator)
and policy recommendations for implementation schemes for upgrading and/or regenerating
electric public transport systems. Partners and other cities have benefited from ELIPTIC's
stakeholder involvement and user forum approach. ELIPTIC addresses the challenge of
“transforming the use of conventionally fuelled vehicles in urban areas” by focusing on
increasing the capacity of electric public transport, reducing the need for individual travel in
urban areas and by expanding electric intermodal options (e.g. linking e-cars charging to
tram infrastructure) for long-distance commuters. The project strengthens the role of electric
public transport, leading to both a significant reduction in fossil fuel consumption and to an
improvement in air quality through reduced local emissions.

3. User Forum Methodology
3.1 Objectives
The ELIPTIC User Forum was a working group composed by members external to ELIPTIC
consortium which provides a broad basis of support and external buy-in for the on-going
developments and achievements of the project. The User Forum targeted a range of
stakeholders in the field of electric public transport who are interested in optimising their
systems and electric operations but have not yet done so and have many questions. Such
stakeholders include: public transport authorities and operators as well as city authorities.
The ELIPTIC User Forum enlarged the assessment and validation of the ELIPTIC concepts
and results through independent expertise. They followed the project advancements, actively
participated in debates, discussions, and assessment exercises on major issues that arose
during the project.
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The members of the User Forum were able to provide valuable advice and external feedback
in the project advancements and enabled the ELIPTIC consortium to widen its project
results, adapting them to the needs of specific stakeholders. A key objective of this ELIPTIC
working group was to bring together members of the ELIPTIC User Forum with ELIPTIC
Consortium Partners in order to facilitate a successful exchange of questions and
experiences about electric public transport systems between the groups who are interested
in implementation of the ELIPTIC concepts and those who are already testing and trailing
them. This in turn helped to enlarge the assessment of the ELIPTIC project by many key
decision makers spread across Europe and to facilitate the introduction of ELIPTIC concepts
in Europe.

3.2 Selection of members
The main target group for members was quickly established to be Public Transport
Operators, Public Transport Authorities, and City Authorities. At the start of the project UITP
invited stakeholders to join the User Forum. Upon accepting, members were required to sign
a contract to become an official member of the forum. The members travel expenses were
reimbursed by the ELIPTIC project. Rupprecht Consult also invited the ELIPTIC Twin Cities
to be part of the User Forum.
The forum consisted of 22 PTO, PTA and city authority representatives that were interested
to better understand the concepts tested in the three thematic pillars. The object to have a
wide representation of European public transport stakeholders has been fully reached with
participants from 15 European countries. Table 1 shows the members of the User Forum.
Table 1: User Forum members
Company

City

Country

Category

CITY OF ARNHEM

ARNHEM

Netherlands

Authority

ATB AGENZIA DELLA MOBILITÀ
S.P.A.

BERGAMO

Italy

Operator

TIDE ASA

BERGEN

Norway

Operator

CITY OF BIRMINGHAM

BIRMINGHAM

United Kingdom

Authority

REGIA AUTONOMA DE TRANSPORT
BUCARESTI R.A.

Bucharest

Romania

Operator

BKK CENTRE FOR BUDAPEST
TRANSPORT

BUDAPEST

Hungary

Authority

CTM S.P.A.

CAGLIARI

Italy

Operator

TRANSPORT INFRASTRUCTURE
IRELAND

DUBLIN

Ireland

Operator

METROPOLITANO DE TENERIFE SA

TENERIFE

Spain

Operator

COMPANHIA CARRIS DE FERRO DE

LISBOA

Portugal

Operator
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LISBOA, SA
EMPRESA MUNICIPAL DE
TRANSPORTES DE MADRID SA

MADRID

Spain

Operator

TRANSPORT FOR GREATER
MANCHESTER

MANCHESTER

United Kingdom

Authority

MUNICIPALITY OF MARIBOR

MARIBOR

Slovenia

Authority

ORADEA TRANSPORT LOCAL S.A.

ORADEA

Romania

Operator

STADTWERKE OSNABRÜCK AG
VERKEHRSBETRIEBE

OSNABRÜCK

Germany

Operator

METRO DO PORTO SA

PORTO

Portugal

Operator

VIP VERKEHRSBETRIEB POTSDAM
GmbH

POTSDAM

Germany

Operator

DOPRAVNI PODNIK HLM PRAHA AS

PRAGUE

Czech Republic

Operator

ROTTERDAMSE ELEKTRISCHE
TRAM

ROTTERDAM

Netherlands

Operator

CITY OF TAMPERE/TAMPERE
KAUPUNKI

TAMPERE

Finland

Authority

URBAN PUBLIC TRANSPORT
ORGANISATION OF THESSALONIKI

THESSALONIKI

Greece

Operator

WIENER LINIEN GmbH & Co KG

VIENNA

Austria

Operator

3.3 Meeting structure and practical organisation
The meetings took place twice per year and were linked to the ELIPTIC Partner Meetings
taking place in the ELIPTIC use case cities. They were structured in a way to combine with
the organisation of other conferences and meetings, such as the UITP Trolleybus Committee
in Gdynia (Figure 1), Twinning workshops in London (Figure 2) and the UK eBus Summit,
also taking place in London (Figure 3).
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Figure 1: UITP Trolleybus Committee Gdynia open to ELIPTIC User Forum members

Figure 2: Twinning workshops between TfL and RET in London
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Figure 3: UK eBus Summit
The agenda followed a fixed structure with a two day offer to User Forum members. The first
day would be a joint session with ELIPTIC Consortium partners and a site visit hosted by the
local use case partners. The joint session would consist of presentations from ELIPTIC
Partners, User Forum members and experts external to the consortium. The second day
would be the User Forum day. During this meeting the results of a pre-workshop
questionnaire would be presented. The pre-workshop questionnaire took place on major
issues that would arise during the project such as:
 Barriers and drivers of the ELIPTIC concepts;
 Integration and optimisation of electric public transport infrastructure and involved
actors;
 Business cases for integrating electric mobility;
 SWOT analysis;
 Upscaling electromobility.
See the annexes to find the pre-workshop questionnaires.
The agenda was always structured to allow for sufficient time for active discussions. ELIPTIC
partners actively contributed to the meetings by assisting in the creation of assessment
exercises or presenting results.

The User Forum meetings also included relevant site visits:
 Berlin: Intelligent Mobility Station Südkreuz (Figure 4). In order to reinforce
intermodality in public transit, the idea is to use renewable energy generated within the
urban centre and combine it with innovative storage and charging systems in the public
sphere. Focus Areas: Inductive charging infrastructure of E-Bus Berlin line 204 and
integration of electromobility in the public transport sector into the everyday operations
of a transit station (eCarsharing, Pedelecs)
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Figure 4: Site visit to Intelligent Mobility Station Südkreuz in Berlin
 Gdynia: The site visit consisted of a guided tour of the Power Dispatch Management
Centre of Gdynia trolleybus network (Figure 5). This is located in one of 10 substations
of Gdynia trolleybus transport – the whole net infrastructure is monitored and managed
from this spot. A guided tour of the trolleybus depot where it was possible to discuss
the depot organization and operation (Figure 6). This was followed by a drive on a
battery trolley hybrid without overhead lines following the route of the first off traction
trolleybus line introduced in Gdynia in May 2015, which was the test line 21 within the
CIVITAS DYN@MO project demonstration. The same line serves as a basis for
ELIPTIC Project as well.
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Figure 5: Power Dispatch Management Centre of PKT Gdynia

Figure 6: Visit to PKT Gdynia trolleybus depot
 London: User Forum members visited the Waterloo Bus Garage (Figure 7). From
August 2016 this was convert from being a normal diesel bus depot to hosting a totally
electric fleet of 51 buses operating regular scheduled services on 2 very busy central
London bus routes. At the garage this is supported by 45 charging stations and an
almost 4 MW electricity supply connected to the national grid. The garage was also
very restricted in size making efficiency of the layout of the charging infrastructure
critical. It is the largest electric bus garage in London and one of the first steps in the
programme that will see all 300 buses operating in the ULEZ as zero emission by 2020.
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Figure 7: Site visit to Waterloo Bus Garage
 Oberhausen: ELIPTIC User Forum members were able to ride with two STOAG ebuses via independent bus track and visit the charging points at Sterkrade and
Neumarkt stations (Figure 8). At Sterkrade station, participants saw three fast-charging
stations for the e-cars powered from the tram network. They also saw at Sterkrade
station the first of the two charger for the e-buses that takes energy directly from the
contact line. Participants then continued to the second charger located at Neumarkt
that takes energy from the substation of the tram.
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Figure 8: Oberhausen site visit
 Barcelona: During the Barcelona site visit participants were able to visit the TMB
opportunity charging infrastructure and the B:SM recharging infrastructure in the city
(Figure 9). The visit consisted of charging station for electric vehicles in Pkg BSM
(close to Caixa Forum), bus charging station in Carrer Cisell, 22@neighbouring (Edifici
Mediatic) by bus, information and discussion round about infrastructure charging
station in Barcelona and SUPER-ILLA strategy. A visit to the SUPER-ILLA visit and
infrastructure.

Figure 9: Barcelona B:SM and TMB site visit
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4. Meetings
The work of the forum was initiated on 13 November 2015. Since then the group have had
five dedicated meetings to closely follow the project and provide valuable feedback. All
presentations from the meetings can be found at the ELIPTIC Learning Centre:
https://www.mobility-academy.eu/course/index.php?categoryid=26

4.1 Berlin
User Forum #1, 13 November 2015, Berlin, Germany
During the first meeting, the participants presented themselves and had an opportunity to
understand the project, the User Forum and the thematic pillars in detail. Furthermore, they
took part in a World Café to discuss the drivers and barriers to introduce the concepts of the
three thematic pillars (Figure 10). The meeting ended with a technical visit of the Intelligent
Mobility Station Südkreuz. The minutes of the meeting can be found in Annex 7.1.2.

Figure 10: Berlin User Forum World Café

4.2 Gdynia
User Forum #2, 9-10 June 2016, Gdynia, Poland
The first day of meeting was an optional joint meeting with ELIPTIC partners and UITP
Trolleybus Committee. Discussion topics included life cycle cost of trolley-battery-hybridbuses, In-motion charging, trolley-battery-hybrid-bus operation in Gdynia, Eberswalde,
Szeged, Cagliari and Solingen. The second day started with a site visit. Presentations during
the User Forum day featured the legal barriers for public transport companies for on
multipurpose charging infrastructure and potential solutions, security features for introducing
ebus charging infrastructure and methodology to assess the potential energy recovery in a
tram network were discussed. This was followed by two rounds of focus groups on the three
thematic pillars. The minutes of the meeting can be found in Annex 7.2.2.
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4.3 London
User Forum #3, 8-9 November 2016, London, United Kingdom
The event started with the joint ELIPTIC User Forum and Consortium partners’ day.
Speakers presented results from the from ELIPTIC electric bus line simulations in Barcelona,
using tram DC infrastructure for charging battery buses in Leipzig, electric bus operation and
comparison of charging options in Prague and Trolley 2.0: Trolley smart grid network in
Arnhem. The User Forum day included an overview of electric public transport in London,
simulation and optimisation in order to find Business Cases, a workshop on Business Cases
and a technical workshop focusing on batteries and buses, charging infrastructure, and other
relevant topics (Figure 11). The minutes of the meeting can be found in Annex 7.3.2.

Figure 11: London User Forum

4.4 Oberhausen
User Forum #4, 30-31 May 2017, Oberhausen, Germany
The fourth User Forum meeting started with a joint session between ELIPTIC User Forum
and Consortium Partners. Presentations included about smart grids in practise –
implementation of bidirectional energy supply in Gdynia trolleybus system, Electric buses as
part of a wider electrification strategy in Tampere, system overview and general selection
criteria for electrified public transport by Siemens, standardization activities for electric bus
charging and electromobility in Oberhausen: use of existing tram infrastructure for charging.
This was followed by site visit to ebus the charging points at Sterkrade and Neumarkt
stations. The User Forum day included the results of the pre-workshop questionnaire on
SWOT analysis, results from the SWOT analysis of the trolley-hybrid cluster and an update
on the business cases for multi-purpose use of electric public transport infrastructure. The
event closed with a workshop on cost-benefit analysis using examples from trolley-hybrid
cluster and external factors. The minutes of the meeting can be found in Annex 7.4.2.

4.5 Barcelona
User Forum #5, 7-8 November 2017, Barcelona, Spain
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The final User Forum meeting started with a presentation of Madrid’s electrification strategy,
followed by a presentation about the ASSURED project and how this will follow in the work of
ELIPTIC, followed by an overview of electrification in Osnabrück: tendering of ebuses and
the ASSURED project, followed by preparing an integrated infrastructure for electric vehicles
recharging in Bucharest, then followed by an insight from the industry partner Irizar to the
Barcelona use case: optimization of the auxiliaries consumption. The first day was closed by
a site visit hosted by TMB and B:SM. During the User Forum day results were presented of
the pre-workshop questionnaire on upscaling electromobility and auxiliary management,
presentations followed on going from demonstration to wide scale deployment; issues and
challenges for bus electrification, results from the SWOT Analysis Multi Modal Charging
Infrastructure Cluster, the ELIPTIC transferability exercise, the SWOT analysis of Barcelona.
The event closed with a workshop on policy recommendations. The minutes of the meeting
can be found in Annex 7.5.2.
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5. Conclusions
The ELIPTIC User Forum can be considered fully successful in achieving the objectives to
provide a broad basis of support and external buy-in for the on-going developments and
achievements of the project. The User Forum targeted PTO and PTA stakeholders interested
in implementing the ELIPTIC concepts.
With 22 PTO and PTA members the objective to have a wide representation of European
public transport stakeholders has been fully reached with participants from 15 European
countries.
Feedback from the User Forum members can be summarised as in the following (quotes
from User Forum members):
The ELIPTIC User Forum allowed its members to network:
 “facilitation of direct communication with e-mobility experienced partners”
 “identification of relevant stakeholders for future investments”
 “professional relationships were built between local engineers”
The ELIPTIC User Forum allowed its members to transfer knowledge:
 „transfer of expertise from other more advanced transport companies“
 “information for planning, design, maintenance environmental issues and economic
feasibility were successfully gained from different cities and electric PT operators”
 “knowledge on methodological steps and technological constraints were identified”
The ELIPTIC User Forum allowed its members to develop local solutions/ in the
implementation process:
 “provided possibilities to evaluate take-up of further good practices”
 “enabled us to explore and analyse alternative concepts for the electrification of public
transport which will serve as a basis for future decisions”
 “highlighted the opportunities and the barriers that can be encountered”
 “helped us very much to get approval for real pilot project”
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6. Annexes
6.1 Berlin
6.1.1 Agenda

ELIPTIC USER FORUM
Agenda
Friday 13 November 2015 – Berlin
Venue: TU Berlin: Technische Universität Berlin,
Main building, Room H2035, floor 2
Straße des 17. Juni 135
D-10623 Berlin
OPTIONAL EVENT: Thursday 12 November 2015, 11:15 – 15:45. Site visit to
Eberswalde Use Case. Open to all User Forum participants (see below in agenda)
12 November

11:15 – 15:45

Optional site visit to Eberswalde Use Case

13 November

9:00 – 9:10
9:10 – 9:25
9:25 – 9:35
9:35 – 9:50
9:50– 10:00
10:00- 10:45
11:15 – 11:40
11:40 – 12:20
12:20 – 13:00
13:00 – 13:15
14:15 – 16:30

Welcome and introduction
E-bus Berlin project
Introductory round to forum members
Introduction to the ELIPTIC project
Introduction to the User Forum
Introducing you to each other
Introduction to ELIPTIC thematic pillars
World café round 1
World café round 2
Summary and outlook
Site visit

CONTACTS:
UITP:

Yannick Bousse

yannick.bousse@uitp.eu

ELIPTIC:

@elipticproject

Linkedin

+32 (0) 479 609 400
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Friday 13 November
User Forum day
TU Berlin: Technische Universität Berlin,
Straße des 17. Juni 135
D-10623 Berlin, Germany
Main building, Room H2035, floor 2
Google maps: http://bit.ly/1kePtjc
Moderator: Bonnie Fenton, Rupprecht Consult
TIMING

ITEM

WHO

8:30 – 9:00

Registration

ALL

9:00 – 9:10

Welcome and introduction

ELIPTIC coordination
team Bremen / UITP

9:10 – 9:25

E-bus Berlin project

Prof. Dr.-Ing. Dietmar
Goehlich, TU Berlin

9:25 – 9:35

Introductory round to forum members

ALL

9:35 – 09:50

Introduction to the ELIPTIC project

Michael Glotz-Richter,
Bremen

9:50-10:00

Introduction to the User Forum

Yannick Bousse, UITP

10:00– 10:45

Yannick Bousse, UITP
Introducing you to each other: results of the
Bonnie Fenton,
pre-workshop questionnaire
Rupprecht Consult
Coffee break 10:45 – 11:15
Introduction to ELIPTIC thematic pillars
Presentation of the three ELIPTIC Pillars:
1) Safe integration of ebuses into existing
electric PT infrastructure in the areas of


11:15 – 11:40



(re)charging ebuses “en route” (e.g.
trolleybus operated on tram
infrastructure) or on the spot
(battery buses/ hybrids charged
from trolleybus, tram, metro
network);
upgrading trolleybus networks with

Yannick Bousse, UITP
Helmut Berends,
Berends Consult
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battery buses or trolley hybrids
(diesel bus substitution);
automatic wiring/de-wiring
technology (catenary-free trolleybus
operation).

2) Upgrading and/or regenerating rail electric
public transport systems (flywheel, reversible
substations)
3) Multi-purpose use of electric public
transport infrastructure: safe (re)charging of
non-public transport vehicles (pedelecs,
electric cars/ taxis, utility trucks).
11:40 – 12:20
12:20 – 13:00

13:00 – 13:15

World café round 1
Participants divide into groups per thematic
pillar and discuss the ELIPTIC use cases
World café round 2
Participants choose a second thematic pillar
for a second round of discussion

Summary and outlook

All

All
Michael Glotz-Richter,
Bremen
Yannick Bousse, UITP
ELIPTIC Coordination
team

Lunch 13:15 – 14:15
Site visit Intelligent Mobility Station
Südkreuz

14:15 – 16:30

ALL

Visit to intelligent intermodal transportation hub
Berlin Südkreuz. In order to reinforce
intermodality in public transit, the idea is to use
renewable energy generated within the urban
center and combine it with innovative storage
and charging systems in the public sphere.
The intelligent mobility station will thus offer a
fully electric mobility experience that is
powered by locally generated renewable
energy.
Focus Areas:




Charging infrastructure of E-Bus
Berlin line 204
Integration of electromobility in the
public transport sector into the
everyday operations of a transit
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station (eCarsharing, Pedelecs)

About 16:30

End of event at Berlin Südkreuz station

6.1.2 Minutes of meeting

MINUTES







Welcome words from Michael Glotz-Richter, Yannick Bousse and Bonnie
Fenton.
E-bus Berlin project presentation: Prof. Dietmar Goehlich presents the
activities of TU Berlin, E-bus Berlin project and Mobility2Grid Research
Campus.
Introductory round to forum members: presentation of each participant.
Presentation on the ELIPTIC project and the User Forum.
Introducing you to each other: results of the pre-workshop questionnaire. It
was highlighted:
- It is explained why this group of experts is important for ELIPTIC. These
cities are the frontrunners and ELIPTIC would like to monitor their
progress, follow and learn from them and spread this knowledge to others
in Europe. This group will also speed up the development of electric public
transport.
- There is a large number of public transport companies and operators in the
group and most have an operational area between 100,000 and 500,000
inhabitants.
- The discussion then moves to energy consumption monitoring tools for ebuses. 66% of participants do not use energy monitoring tools in their fleet.
- Vienna measures the energy used by their buses and has real time data.
They have found this to be a good investment as they know exactly their
energy consumption.
- Many do not however measure their energy consumption as this is seen to
be expensive to implement.
- Madrid is collecting data on energy consumption but it is not monitored.
- In Rotterdam the energy consumption data is measured but the subsidy
provider does not require the data. The amount of buses also has a
consequents on the data collection.
- Prague is trying to gather data from operational buses.
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-







The key point for Oradea in measuring energy consumption is to monitor
their costs.
- The discussion then moves to the driving forces to enhance e-mobility in
the city.
- CO2 reduction, improving public image, emissions regulations and political
pressures rate highest as driving forces.
- In Rotterdam it was RET who first planned to reduce CO2 and then
additional pressure came from the public transport authority, the city and
national authorities.
- Maribor has just approved their SUMP in June 2015. They first want to
increase the PT share and then the share of electric public transport.
- In Bremen the largest pressure is air quality however they operate under
tight financial conditions and still feel uncertain about what technology to
invest in.
- Reducing noise and PM10 were not options in the survey but are noted
also as drivers for electric public transport.
- The discussion then moves to the interest of participants in ELIPTIC and
most are interested in Pillar A – Integration of e-buses.
The three ELIPTIC thematic pillars are then presented followed by two rounds of
World Café.
It was highlighted for Pillar A – integration of e-buses:
Drivers:
- Impacts on population health.
- The public perception and policy strategy are important for decision
makers.
- Sending a clear message to citizens that the PTO is improving living
conditions and implementing new technologies.
- Financial incentives such as tax reductions.
- High quality of design for e-buses and bus stops.
- Big cities should set an example for small and medium sized cities.
- Less noise and no pollution that can be achieved with trolleybuses.
Barriers
- Cost of e-bus systems.
- Standardisation.
- Lack of business case for e-buses and lack of knowledge.
- Specialised training of staff. Cross departmental and company training
could provide a solution.
- Insufficient funding for noise reduction.
- Certain climatic conditions, topography, city density, and land use.
- Scaling up from demonstrations with single prototypes to full operational
fleets.
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Getting the political level on board and cooperation with the city council. A
solution for this is to do promotion of the PTO activities and give advice to
the political level.
- Passengers want e-buses in their cities but are not willing to pay more in
their fares to cover the additional costs of the vehicle.
- The quality of the battery. Charging devices and infrastructure that have a
modular approach.
- Depreciation of buses. The vehicle construction and chassis should be
improved.
Solutions:
- In Barcelona there is the LIVE platform which brings together politicians,
industry, public transport operator and universities.
- In Tampere there is an Innovation Forum and they are part of the E-bus
observatory.
- Budapest has passed the risks of operating e-buses to private operators in
their tendering process.
- Experience sharing, networking and pool of experts could help find
solutions.
It was highlighted for Pillar B:
Drivers:
- Increase and improve energy savings.
- Extension of the public transport network and service.
- Intelligent energy management.
- Developing a second life concept for batteries and the communication
between the vehicle and grid.
Barriers:
- Space for technical solutions such as energy storage in local
neighbourhoods and smart grid solutions.
- The utility companies pursue generating energy.
- The reliability of new technologies.
- How should recovered energy be used? For general use, such as lighting
etc., the metro grid, heating and cooling or for other e-vehicles such as ebikes and e-cars
- How should the energy be stored? Via the vehicle or sub-station?
It was highlighted for Pillar C:
Drivers:
- Quality of life and air quality.
- Achieving value for money.
- Reducing noise.
- Political will.
Barriers:
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In Hungary and Romania it is legally not possible for the PTO to become a
reseller of energy. In Finland there are no legal problems.
- There is a lack of a business case.
- Complicated planning process with many stakeholders and a lack of
awareness.
- The cost of infrastructure and lack of availability of funding.
- Strong lobby of energy companies.
- There is need for more e-car sharing charging stations.
- Uncertainty in demand.
- A lack of space.
Following the World Café, participants took part in a site visit to the Intelligent
Mobility Station Südkreuz where an inductive charging infrastructure of the E-Bus
Berlin line 204 and electromobility smart grid with e-carsharing and pedelecs are
presented by Deutsche Bahn.
6.1.3 List of Participants

Last Name
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Organisation
RUPPRECHT
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Maria Vittoria
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Jan

FREIE HANSESTADT BREMEN SENATOR FÜR BAU
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Balázs
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Bonnie
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Oliver
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Michael

SENATE
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Virgil

ROTTERDAMSE ELEKTRISCHE TRAM

HOJSKI

Ales
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KERNAN

Bernard
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Eva
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KOSI

Uroš
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Mika

CITY OF TAMPERE/TAMPERE KAUPUNKI

KUNITH

Alexander

TECHNISCHE UNIVERSITÄT BERLIN
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Tu-Anh

TECHNISCHE UNIVERSITÄT BERLIN
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Bernard
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Andrea
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DIALOGIKA
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Ioan
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Eduardo
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Niklas
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BYBANEN

UIL

Alexander K.
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Zdenek

CEGELEC
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VIP VERKEHRSBETRIEB POTSDAM

EMPRESA MUNICIPAL DE TRANSPORTES DE
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SENATE
DEPARTMENT
FOR
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UMWELT, BAU UND VERKEHR
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6.2 Gdynia
6.2.1 Agenda

ELIPTIC USER FORUM
Agenda
Friday 10 June 2016 – Gdynia
Venue:
PPNT Conference Centre
Aleja Zwycięstwa Street 96/98, 81-451 Gdynia, Poland
Building III (3), 1st floor, Room E

OPTIONAL EVENT: Thursday 9 June 2016, 13:00 – 18:00. Joint meeting with ELIPTIC
partners and UITP Trolleybus Committee. Open to all User Forum participants (see
below in agenda)
9 June

10 June

14:00 – 17:45
20:30

Optional joint conference with ELIPTIC partners
and UITP Trolleybus Committee
Joint dinner

9:00 – 11:00
11:20 – 11:35
11:35 – 12:20
12:20 – 12:50
12:50 – 13:30
14:30 – 15:15
15:15 – 15:30

Site visit
Welcome and introduction
Thematic pillar presentations
Results of the pre-workshop questionnaire
Workshop 1 by pillar
Workshop 2 by pillar
Summary and outlook

CONTACTS:
UITP:

Yannick Bousse

yannick.bousse@uitp.eu

ELIPTIC:

@elipticproject

Linkedin

+32 (0) 479 609 400
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Agenda
Thursday 9 June
PPNT Conference Centre
Aleja Zwycięstwa 96/98
81-451 Gdynia, Poland
Google maps: http://bit.ly/1SMw9rs
Optional joint meeting with ELIPTIC partners and UITP Trolleybus Committee. Open
to all User Forum participants
TIMING

ITEM

WHO
Joint Lunch 13:00 – 14:00
PPNT Conference Centre

14:00-14:10

Welcome

Prof. Włodzimierz
Rydzkowski, (Chairman
of PKT Supervisory
Board), UITP TBC
chairman Sergey
Korolkov

14:10-14:15

Introduction to UITP TBC work

Sergey Korolkov, UITP
TBC Chairman

14:15-14:25

Overview of Gdynia trolleybus system

Prof. Olgierd
Wyszomirski, Head of
Gdynia Public Transport
Authority

14:25-14:40

Introduction to ELIPTIC

City of Bremen

14.40-15:00

Analysis of life cycle cost of trolleybattery-hybrid-buses

Fabian Bergk, IfeuInstitut

15:00-15:15

Marcel Manheller, Hans
In-motion charging - basic principles and
Jörg Gisler, Vossloh
cost factors
Kiepe GmbH

15:15-15:30

Discussion

All
Coffee break 15:30-16:00
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16:00-16:15

16:15-16:30

16:30-16:45

In retrospect: one year of trolley-batteryhybrid-bus operation in Gdynia
Long-term evaluation of trolley-batteryhybrid buses and future plans in
Eberswalde
Extension of public transport service
network with trolley-battery-hybrid-buses
in Szeged

PKT Gdynia, Marta
WORONOWICZ
Dr. Ing. Thoralf Knote,
Fraunhofer IVI
Attila Naday, SZKT,
Szeged

16:45-17:00

The new innovative line 5 - the ZeEUS
demonstration project in Cagliari

CTM Cagliari

17:00-17:15

Solingen – the city of electric buses with
In-Motion-Charging

Conrad TROULIER

17:15-17:35

Discussion

All

17:35-17:45

Wrap up and conclusions

UITP MCOT

Joint dinner ELIPTIC project partners +
UITP TBC + User Forum members

20:30

Restaurant: MONDO di Vinegre
Address: ul. Polska 1, 81-339 Gdynia (In
the Emigration Museum - Muzeum
Emigracji)
Website:
http://www.polska1.pl/pl/zaplanujwizyte/r
estauracja

Friday 10 June
User Forum day
PPNT Conference Centre
Aleja Zwycięstwa 96/98
81-451 Gdynia, Poland
Building III (3), 1st floor, Room E
Google maps: http://bit.ly/1SMw9rs
Moderator: Bonnie Fenton, Rupprecht Consult
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TIMING

ITEM

WHO

Joint site visit for UITP TBC + ELIPTIC
User Forum members.

9:00 – 11:00






Pick up from Gdynia recommended
hotels
PTK Gdynia
Skwer Kościuszki street
PKT trolleybus depot
Power Dispatch Management Centre
Coffee Break 11:00 – 11:20

Welcome and introduction
11:20 – 11:35

Michael Glotz-Richter,
Bremen
Yannick Bousse, UITP
Christiane Wagner LVB
Leipzig
Eberhard Nickel, LVB
Leipzig

11:35 – 11:50

Legal barriers for public transport companies
for on multipurpose charging infrastructure and
potential solutions

11:50 – 12:05

Security features introduced in the Barcelona
ebus charging infrastructure

Josep Ariño, TMB
Barcelona

12:05 – 12:20

Methodology to assess the potential energy
recovery in a tram network

Ricardo Barrero, STIB

12:20 – 12:50

Results of the pre-workshop questionnaire:
Integration and optimisation of electric public
transport infrastructure and involved actors

Yannick Bousse, UITP

12:50 – 13:30

Workshop Part 1
Approach: Free Focus Group.
Parallel discussions per thematic pillar.
Participants are free to move between the
three thematic pillars on the basis of their
expertise. The group debates are moderated
by the pillar leader.

Yannick Bousse, UITP
Veronica Usai and
Daniela Carbone,
ASSTRA
Martin Koller, VDV
Helmut Berends,
Berends Consult
All

Lunch 13:30 – 14:30
PPNT conference centre

14:30– 15:15

Workshop Part 2
Approach: Free Focus Group.
Parallel discussions per thematic pillar.
Participants are free to move between the
three thematic pillars on the basis of their
expertise. The group debates are moderated

Yannick Bousse, UITP
Wolfgang Backhaus,
Rupprecht Consult
Martin Koller, VDV
Helmut Berends,
Berends Consult
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by the pillar leader.

All

15:15– 15:30

Summary and outlook

Michael Glotz-Richter,
Bremen
Bonnie Fenton,
Rupprecht Consult

15:30

End of workshop

Site visit





Skwer Kościuszki street - a drive on a battery trolley hybrid without overhead lines
following the route of the first off traction trolleybus line introduced in Gdynia in
May 2015, which was the test line 21 within the CIVITAS DYN@MO project
demonstration. The same line will serve as a basis for ELIPTIC Project as well.
Skwer Kościuszki is central, most famous and most recognized landmark of
Gdynia and a popular walking zone stretching to the sea; participants will get off
the trolley at the end of the street to walk back on foot (ca. 1 km) along the quay
and get on the trolleybus again.
PKT trolleybus depot – a guided tour of the whole trolleybus depot. Depot
organization and operation. Visiting retro trolleybuses.
Power Dispatch Management Centre -(within a walking distance from the
conference venue) – the “brain” of Gdynia trolleybus network placed in one of 10
substations of Gdynia trolleybus transport – the whole net infrastructure is
monitored and managed from this spot. A guided tour.

6.2.2 Survey Integration and optimisation of electric public transport
infrastructure and involved actors

ELIPTIC User Forum
Survey Gdynia
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Integration and optimisation of electric
public transport infrastructure and
involved actors
Welcome to the ELIPTIC User Forum survey in preparation for our meeting in Gdynia in just
over a month. This survey should take approximately 25 minutes to complete. Please note it
is a required part of your participation in the User Forum and take the time you need to
complete it carefully. It is also an excellent way to learn from each other’s experience and
knowledge.
The survey must be completed by 23 May 2016 so that we have time to process the results
before we meet.
Survey rules:


The survey results will be presented in Gdynia during the User Forum meeting.



Results of the survey will be aggregated; individual data will be kept confidential.



Each member of the ELIPTIC User Forum is to complete the survey, irrespective of
their participation to the Gdynia meeting.



If you have more than one representative of your organisation attending the User
Forum, please combine efforts and submit only ONE survey per User Forum member
organisation.

For further information, please contact Yannick Bousse, yannick.bousse@uitp.org

Local context and background
1. Name of your organisation:
Open text box

2. Select the type of organisation that you represent:


Public transport operator



Local authority



Regional authority



Public transport authority
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Other (please specify)

3. What is the size or your operational area?


Fewer than 100,000 inhabitants



100,000 - 500,000 inhabitants



500,000 - 1 million inhabitants



More than 1 million inhabitants

4. What public transport fleets are operated in your city? Please provide the number of
vehicles per type of fleet.


Diesel Buses 12m



Diesel Buses 18m



Electric buses 12m



Electric buses 18m



Hybrid buses 12m



Hybrid buses 18m



Trolleybuses 12m



Trolleybuses 18m



Trolley-hybrid buses 12m



Trolley-hybrid buses 18m



Trams/light rail



Metro



Regional and suburban railway



Other (please specify what and how many)

Infrastructure
Making connections with domains that have not traditionally been involved in public transport
is a key element of ELIPTIC. A particular challenge is to optimise the existing infrastructure.
The next three questions relate to actors potentially involved in optimising the existing
infrastructure in your city/service area.
5. Rank from 0 to 5 the importance of your cooperation with each actor during each of
these three stages of implementing new electric public transport concepts (with 0
being not important at all and 5 being very important). Please leave do not rate your
own type of organisation.
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1. Planning
(obtain
agreements
and permits)

2. Procurement
(vehicle and
charging
infrastructure)

3. Installation

Public transport operator
Local authority
Regional authority
Public transport authority
Vehicle manufacturer
Charging infrastructure
manufacturer
Electricity provider

Please specify if there are other actors of importance, and provide the stage (planning,
procurement, installation) in which you cooperate.
Open text box

6. Complete in the text box the main barriers when working with the following actors
(leave the space next to your own organisation type blank):
Actor

Barrier

Actors within your own organisation
PT operator
Local authority
Regional authority
PT authority
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Electricity provider

7. Are you aware of the impact of charging an e-bus fleet with the existing electricity grid
in your city once integrated, and how much electricity will be required?


Yes, we are in contact with the electricity provider and we can describe the
impact at each stage of the charging

If yes, then tick boxes to provide the impacts for each stage of charging:
Very
positive
impact

Positive
impact

No impact

Negative
impact

Very
negative
impact

Slow charge at
the depot
Fast charge at
the depot
At the substation
Opportunity
charging on
route



Yes, we are in contact with the electricity provider and we can that describe the total
impact

If yes, then tick box for the total impacts on the grid:
Very positive
Positive
Neutral
Negative
Very negative
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Yes, we are in contact with the electricity provider but do not have oversight of the
impact



No, we are not in contact with the electricity provider



I am not sure

Energy provider
Energy provider plays in important role in the goals of ELIPTIC. The next four questions are
related to the relationship with the energy provider and where possible cost savings can
occur.
8. Do you currently have a contract with an electricity provider for electric public
transport?


Yes



No



Currently in negotiation

9. What are the main challenges of obtaining a contract with an electricity provider for
electric public transport in your city/region?
Open text box

10. What are the main cost categories of your contract with an energy provider for electric
public transport? E.g. Electricity generation, electricity transmission, infrastructure,
fixed charges, renewable energy, administration, tax.
Open text box

11. How much renewable energy is included in the energy purchased from your energy
provider?


We do not purchase energy
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0%



1% - 20%



21% - 40%



41% - 60%



61% - 80%



81% - 100%

Key performance indicators
ELIPTIC will evaluate the costs, benefits and operating efficiency of its use cases. Currently
the ELIPTIC evaluation group is defining a set of core evaluation criteria and KPIs for impact
assessment of the use cases related to contexts and operational profiles of ELIPTIC cities
incl., operational, economy, energy, environment and social aspects. We would like to
validate the core KPIs to implement new electric public transport projects with the experience
in your city.

12. Please briefly describe your electric transport project, e.g. testing an electric bus,
testing fast-charging infrastructure for electric buses, implementing an energy storage
system for recuperation of braking energy in metro/tram/trolleybus system etc:

Open text box

13. What are in your opinion the most relevant KPI’s for integrating an electric public
transport solution in the energy network? Tick a maximum of 10.

KPI Name

KPI Definition

Unit of
measureme
nt

Reference
period
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Driving staff

Staff involved in driving
activities

Drivers workload

Workload required to
drive a vehicle

Maintenance staff

Amount of personnel
with maintenance duties
divided by the amount of
vehicles composing the
fleet
man/vehicle day

Passenger capacity
(line)

Passengers volume that
can be carried past a
single point on a fixed
route, in a given period
of time

Service coverage

Peak vehicles
requirement

Vehicles failures
Durability of
charging
infrastructure
Durability of
traction battery
Durability of
vehicles

Monthly events recorded
per vehicle and per
events/trav
travelled km
eled km
Lifetime of charging
infrastructure
years
Lifetime of the traction
battery (E-Bus or HybridBus)
years

Dwell time
Journey time

Time spent for a single
journey

Bus frequency

pass/h

peak time

Consistency of the
service
km/veh
day
The maximum number of
vehicles required to
operate a transport
vehicles/rou
service at peak periods
te km
peak time

Lifetime of a vehicle
Speed of operational
vehicles
Arrivals recorded at a
givn stop
Time spent for
boarding/alighting
passengers at a bus stop

Commercial speed

man/vehicle day
manmonth/vehi
cle
month

month
(possibly year
to improve
accuracy)
Eliptic demo
timeframe

events/h

Eliptic demo
timeframe
Eliptic demo
timeframe
peak time in
working day
peak time in
working day

minutes

peak time in
working day

min

peak time in
working day

years
km/h
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Operation time

Time between two
subsequent passeges of
the same vehicle at a
given point
Vehicles operational
time

Charging time

Amount of time due to
fuel/recharging
operations

Round trip time

External effect

Passenger demand

Operating cost
(general)

Compatibility of the
electric surchange
imposed by hybrid or
electric bus on the
already operational
electric traction system
Amount of passengerkilometres travelled
every month per line
Monthly expenditure
due to staff, energy,
maintenance
management, to
purchase external goods
and services, to financial
costs, depreciation, and
taxes
Annual expenditure due
to investments in
infrastructures, vehicles
and other items

Investment for the
network
Vehicle capital costs
(for all different
vehicles: E-bus /
diesel bus, 12m /
Capital costs for vehicle
18m version etc.)
owned
Recharging
infrastructure
Electricty costs for
vehicles
Electricty costs for
traction

min

peak time in
working day

h/vehicle

month

% per
vehicle

month

#

Eliptic demo
timeframe

passkm

monthly

kEURO/vehi
cle
month

kEURO/vehi
cle
year

kEURO/vehi
cle

kEURO/per
Costs for the use of the charging
recharging infrastructure operation

Eliptic demo
timeframe

kEURO/vehi
Total costs for electricity cle
month
Total costs for electricity
due to traction
kEURO/vehi
operations
cle
month
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Electricty costs for
non traction

Total costs for electricity
to operate non traction
equipments (auxiliaries, kEURO/vehi
etc).
cle
month

Fuel costs

Total costs for fuel
purchase

kEURO/MJ

month

Grid connection

Cost of the use of the
grid per recharging
facility

kEURO/per
charging
equipment

Eliptic demo
timeframe

MJ/vehicle

day

MJ/vehicle

day

Electricty
consumption
Electricty from
renewable sources
consumption

Total amount of
electricty consumed
Total amount of
electricty from
renewable sources
consumed

Amount of e-vehicles
recharged per charging
Recharging capacity facility
Amount of population
exposed to traffic noise
Noise exposure
(day/night)

CO2 emissions

CO average
emission

NOx average
emission

PM10 average
emission

Awareness

recharging
vehicles/day facility

%

Average emissions due
to the Eliptic demos,
distinguishing per vehicle
category
g/vkm

Average emissions due
to the Eliptic demos,
distinguishing per vehicle
category
Average emissions due
to the Eliptic demos,
distinguishing per vehicle
category
Average emissions due
to the Eliptic demos,
distinguishing per vehicle
category
Assessment of the
passengers' awareness
of the need to
implement a given Eliptic
measure

Eliptic demo
timeframe

Eliptic demo
timeframe

g/vkm

Eliptic demo
timeframe

g/vkm

Eliptic demo
timeframe

g/vkm

Eliptic demo
timeframe

%

Eliptic demo
focus groups
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Acceptance

Assessment of the
passengers' acceptance
of a given Eliptic
measure

%

Eliptic demo
focus groups

Attractiveness

Passengers' perception
of attractiveness of a
given Eliptic measure

%

Eliptic demo
focus groups

Additional important KPIs not included in the list:

Any further comments not yet covered?
Open text box

THANK YOU FOR COMPLETING THE SURVEY
We look forward to meeting you in Gdynia next month and to discussing the results.
For further information, please contact Yannick Bousse, yannick.bousse@uitp.org

6.2.3 Minutes of meeting

MINUTES





The User forum starts with a site visit to the PKT trolleybus depot, a visit to the
Power Dispatch Management Centre and a ride on a hybrid trolleybus on
Skwer Kościuszki street.
The User forum meeting starts with welcome words from Michael GlotzRichter, Yannick Bousse and Bonnie Fenton.
A tour de table of all participants of the user forum.
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Legal barriers of multi modal charging infrastructure is presentated by
Eberhard Nickel, LVB Leipzig
o LVB: There are currently no other similar studies into the legal barriers.
o RC: public charging infrastructure, in the directive of exploiting
alternative fuels (infrastructure) it is explicitly asked for (using public
charging operated by whom – up to member states to define?)
o PKT: In the feasibility study of the trolley-network extension there is a
part about how it is possible to charge e-vehicles other than
trolleybuses at the end station.
o Szeged is also experiencing the same problems
o RET is looking at charging for taxis using the pt-network but has not
started looking at the legal barriers yet.
o Birmingham is also interested in the study. UK is deregulated in term of
operation, but the question is who is providing the energy; the energy
tax is a problem, so Birmingham is trying to look into more holistic
approach (difficult due to deregulation – who shall become operator?).
o Asstra add that it is also a complicated issue in Italy.
The security features of Barcelona e-buses are presented by Josep Ariño,
TMB Barcelona.
o PKT: Li-Ion batteries in trolley buses, SOLARIS states they are different
protected in resistant metal box, other than other batteries.
Assessing the potential energy recovery in a tram network is presented by
Ricardo Barrero, STIB.
Results of the pre-workshop questionnaire are presented by Yannick Bousse
and Bonnie Fenton
RC address a question to the members: Would it be beneficial if you approach
manufacturers during planning process? A Birmingham: You can’t actually
approach manufacturers before the tender process has been finished. A: this
depends also on the novelty of the technology you want to introduce. A regular
tram, there is not required. A Asstra: only the operator knows about the
requirements, so no need to get in contact with potential providers, this will be
done during the procurement phase. So cooperation should be avoided, only
possible after contract has been decided on.
Q. VUB Do you see a correlation of the barriers? Depending on geography
e.g.? UITP: Such an analysis has not been undertaken, could be looked into.
Wolfgang A RC: Legislation and infrastructure installation is correlated, eg in
Barcelona.
Wolfgang: It would be interesting to know what is the view from operators and
planning authorities regarding the selection and importance of KPIs.

Two rounds of workshop then followed.
Pillar A
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Discussed the KPI’s selected by the ELIPTIC use cases and why they would
or would or would not use these KPI’s.
o The top 11 KPI’s selected by the User Forum and ELIPTIC use cases
were compared.
o The ELIPTIC use cases selected 8 KPI’s that were not chosen by the
User Forum: Service coverage, Driving staff, Drivers workload,
Passenger capacity, Peak vehicle requirements, Durability of vehicles,
Round trip time, Operation time.
o Participants discussed these KPI’s and discussed the reasons why to
use or not use these KPI’s.
o Driving staff:
 Not important: it is not in the control of the driving staff
 Important: for the whole system
o Passenger capacity
 Important: Effects the number of vehicles you must to service the
line
 Important: number of vehicle costs
 More important however is the weight of the batteries
o Peak vehicle requirements:
 Important: there is no other way to hold the peak transport
o Operation time is important and this also leads to service coverage
o Durability of vehicle
 Not important as the durability of the battery is more important
 Important for the cost
o Operation time
 Important for the cost
o Operational range
Pillar A also discussed questions
o Incentives for optimising electric public transport: no new incentives
were found
o Who could be the future operator of charging infrastructure: the PTO or
electricity provider
o How widely spread and how serious is the lack of skills and
competences among technical staff? They would include this in the
contract with the manufacturer or take the time to train the staff.

Pillar C
 At the Gdynia User Forum Pillar C workshop on 10th June firstly VDV
described the objective of the workshop and gave an overview of the Pillar C
specific aims and planned activities of the six Use cases by showing examples
from the Bremen, Oberhausen and Szeged use case.
 Afterwards VDV explained the approach and discussion process (working
steps) how to work out suitable qualitative and quantitative KPIs in addition to
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the already chosen KPIs as a result of to the previous work step steered by
the WP3 leader Uni Roma.
Thereafter VDV presented the results of the Pillar C workshop which took
place the day before: a cluster overview (PPT) of high-level and interrelated
sub-level topics related to the Pillar C Use Case activities and a draft KPI list
(Word table) incl. their measurement unit and data source.
By this the User Forum attendees got a fairly good overview what has been
achieved during the Pillar C workshop session.
Based on these results the attendees were asked to give their feedback
whether there might be topics and KPIs to be added and/or amended
During the workshop session mainly the high-level and sub-level topics were
discussed and the attendees brought in their insight, knowledge and expertise
of local and national situation and their planned on-site activities.
The results (ppt cluster overview) will be circulated to the attendees so that
they can reflect once again on these.

Main findings/topics:
 National and EU legal regulations and standardisation issues with focus on
recharging of electric buses by using the existing public transport (trolley,
tram, metro) infrastructure and electricity grid.
 City driven energy strategies for e-infrastructure and integration of
electromobility (e-bus, e-car/bike sharing, municipal vehicles) into the city and
transport development planning.
 Use of renewable energy for the CO2 optimization of the electric public
transport fleet; open issues are a) Which one to use: LNG, biomass, wind,
solar, hydrogen & fuel cells, geothermal and others?); b) Generate, store and
distribute locally or more distantly located renewable energy?
Summary and outlook
 The Pillar leaders provide a three minute summary of the workshops.
 The meeting is closed by Michael Glotz-Richter, Bonnie Fenton and Yannick
Bousse
 The next meeting of the User Forum will take place on 9 November 2016 in
London.

6.2.4 List of Participants
Last Name

First Name

Organisation

ARIÑO

Josep

TRANSPORTS METROPOLITANS DE BARCELONA

|44

D6.7 ELIPTIC User Forum
Methodology and Report
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First Name

Organisation

BACKHAUS

Wolfgang

RUPPRECHT CONSULT - FORSCHUNG & BERATUNG GMBH

BARTLOMIEJCZYK

Mikolaj

PKT

BARBOSA

Jose Luis

METRO DO PORTO SA

BARRERO

Ricardo

SOCIÉTÉ DES TRANSPORTS INTERCOMMUNAUX DE
BRUXELLES (STIB-MIVB)

BEILBY

David

TRANSPORT FOR GREATER MANCHESTER

BERENDS

Helmut

BERENDS-CONSULT

BOUSSE

Yannick

INTERNATIONAL ASSOCIATION OF PUBLIC TRANSPORT
AISBL

CARBONE

Daniela

ASSTRA

CAREDDA

Francesco
Valentino

CTM SPA

EIKEN

Jan

FREIE HANSESTADT BREMEN SENATOR FÜR BAU UND
UMWELT

FEJES

Balázs

BKK CENTRE FOR BUDAPEST TRANSPORT

FENTON

Bonnie

RUPPRECHT CONSULT - FORSCHUNG & BERATUNG GMBH

GASPARINI

Paride

CTM S.P.A.

GLOTZ-RICHTER

Michael

SENATE DEPARTMENT FOR ENVIRONMENT, CONSTRUCTION
AND TRANSPORT/SENATOR FÜR UMWELT, BAU UND
VERKEHR

KLEMENČIČ

Mitja

UNIVERSITY OF MARIBOR

KLINC

Aleš

MUNICIPALITY OF MARIBOR

KOCH

Hendrik

SENATE DEPARTMENT FOR ENVIRONMENT, CONSTRUCTION
AND TRANSPORT/SENATOR FÜR UMWELT, BAU UND
VERKEHR

KOLLER

Martin

VDV

KONIJNENDIJK

Theo

ROTTERDAMSE ELEKTRISCHE TRAM

KOSSOW

Joachim

STADTWERKE OSNABRÜCK AG VERKEHRSBETRIEBE

MARONGIU

Andrea

CTM S.P.A.
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First Name

Organisation

MATOS

Vasco

CARRIS

MURESAN

Ioan

ORADEA TRANSPORT LOCAL S.A.

NICKEL

Eberhard

LEIPZIGER VERKEHRSBETRIEBE GMBH

PENC

Miroslav

DOPRAVNI PODNIK HLM PRAHA AS

PILKINGTON

Eduardo

EMPRESA MUNICIPAL DE TRANSPORTES DE MADRID SA

SCHMINCKE

Jimmy

BYBANEN AS

SPANOS

Georgios

URBAN PUBLIC TRANSPORT ORGANISATION OF
THESSALONIKI

USAI

Veronica

ASSTRA

WAGNER

Christiane

LEIPZIGER VERKEHRSBETRIEBE GMBH

WOLF

Tilo

VIP VERKEHRSBETRIEB POTSDAM GMBH

WORONOWICZ

Marta

PRZEDSIEBIORSTWO KOMUNIKACJI TROLEJBUSOWEJ
SP.ZO.O

ZIELSKA

Stanislawa

TRANSPORT INFRASTRUCTURE IRELAND

6.3 London
6.3.1 Agenda

ELIPTIC USER FORUM
Final Agenda
8 - 9 November 2016 – London
Venue:
DoubleTree by Hilton Hotel London - West End
Oxford Suit
92 Southampton Row
London, WC1B 4BH, United Kingdom
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PROGRAMME AT A GLANCE
8 November

13:00 – 18:00

Joint ELIPTIC User Forum and Use Case day

9 November

9:30 – 15:15

User Forum day

10 November

9:00 - 15:30

UK eBus Summit 2016

ADDITIONAL EVENT
Thursday 10 November. UK eBus Summit organised in the frame of ELIPTIC by LowCVP.
Open to all User Forum participants: https://www.eventbrite.com/e/lowcvp-uk-e-bussummit-tickets-27307218626

CONTACT DURING USER FORUM
Yannick Bousse

UITP

yannick.bousse@uitp.eu

+32 (0) 479 609 400

Bonnie Fenton

Rupprecht Consult

b.fenton@rupprechtconsult.eu

+49 (221) 60 60 55 - 27

Wolfgang Backhaus

Rupprecht Consult

w.backhaus@rupprechtconsult.eu

+49 (221) 60 60 55 - 19

#elipticuserforum

www.eliptic-project.eu

@elipticproject

Linkedin

Joint ELIPTIC User Forum and Use Cases day
Tuesday 8 November
DoubleTree by Hilton Hotel London - West End
92 Southampton Row
London WC1B 4BH
United Kingdom
Google maps: http://bit.ly/2bprRHp
TIMING

ITEM

WHO

Joint Lunch 12:00 – 13:00
Twin meetings: opportunity for ELIPTIC Twin Cities and Use Cases to meet and discuss
their twinning activities. Room: Bloomsbury 1
Joint ELIPTIC User Forum – Use Case session
Presentations of ELIPTIC Use Cases and User
ELIPTIC Partners +
13:00 – Forum members
User Forum
- First results from ELIPTIC electric bus line
15:00
members

simulations in Barcelona
Fabian Meishner, Uni Aachen
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-

-

15:00 –
18:00

19:30

Utilisation of tram DC infrastructure for
charging battery buses - experiences from
Leipzig
Thoralf Knote, Fraunhofer
Prague electric bus operation and
comparison of charging options
Jan Smejkal, Cegelec
Trolley 2.0: Trolley smart grid network in
Arnhem, Peter Swart, City of Arnhem

Site visit to TfL Waterloo Bus Garage
Visit to TfL Waterloo Bus Garage will host 51 electric
buses operating regular scheduled services, 45
charging stations and an almost 4 MW electricity
supply and will be the largest electric bus garage in
London.
Address: Cornwall Road, Waterloo, London
Joint dinner
Belgo Holborn
67 Kingsway
London WC2B 6TD
United Kingdom

All

ELIPTIC project
partners + User
Forum members

User Forum day
Wednesday 9 November
DoubleTree by Hilton Hotel London - West End
92 Southampton Row
London WC1B 4BH
United Kingdom
Google maps: http://bit.ly/2bprRHp
Moderator: Bonnie Fenton, Rupprecht Consult
TIMING

ITEM

9:30 – 9:45

Welcome and introduction

9:45 – 10:15

Overview of London electric public transport

10:15 – 10:35

Simulation and Optimisation in order to find
Business Cases

WHO
Michael GlotzRichter, Bremen
Yannick Bousse,
UITP
Mark Poulton,
Transport for
London
Fabian Meishner,
Uni Aachen
|48

D6.7 ELIPTIC User Forum
Methodology and Report

10:35 – 11:00

Yannick Bousse,
Results of the pre-workshop questionnaire: UITP
Business cases for integrating electric mobility
Bonnie Fenton,
Rupprecht Consult
Coffee Break 11:00 – 11:30

11:30– 12:45

Business cases workshop
The workshop will address questions such as what
needs to be included in a business case in the
ALL
three ELIPTIC pillars and what data and cost
parameters are needed to develop the business
case.
Lunch 12:45 – 14:00
User Forum technical session

14:00- 15:00





Batteries and buses,
Charging infrastructure
Everything else

15:00 – 15:15

Summary and outlook

15:15

End of User Forum

ALL

Michael GlotzRichter, Bremen
Bonnie Fenton,
Rupprecht Consult

SITE VISIT: TfL Waterloo Bus Garage

Tuesday 8 November, 15:00 – 18:00
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Address: TfL Waterloo Bus Garage, Cornwall Road, Waterloo, London
From August 2016 Waterloo Bus Garage will convert from being a normal diesel bus depot to
hosting a totally electric fleet of 51 buses operating regular scheduled services on 2 very
busy central London bus routes. At the garage this is supported by 45 charging stations and
an almost 4 MW electricity supply connected to the national grid. The garage is also very
restricted in size making efficiency of the layout of the charging infrastructure critical. It will be
the largest electric bus garage in London and one of the first steps in the programme that will
see all 300 buses operating in the ULEZ as zero emission by 2020. The buses are described
here:
http://www.alexander-dennis.com/news/byd-and-adl-partner-to-supply-go-aheadlondon-with-capitals-first-large-scale-pure-electric-bus-fleet/.

6.3.2 Survey Business cases for integrating electric mobility

ELIPTIC
User
Survey London

Forum

Business cases for integrating electric
mobility
Welcome to the ELIPTIC User Forum survey in preparation for our meeting in London on 8-9
November 2016. Please note completion of this survey is a required part of your participation
in the User Forum and take the time you need to complete it carefully. It creates an excellent
opportunity to learn from each other’s experience and knowledge.
The survey must be completed by 26 October 2016 so that we have time to process the
results before we meet.
Survey rules:


The survey results will be presented in London during the User Forum meeting.



Results of the survey will be aggregated; individual data will be kept confidential.



Each member of the ELIPTIC User Forum is to complete the survey, irrespective of
their participation to the London meeting.
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If you have more than one representative of your organisation attending the User
Forum, please combine efforts and submit only ONE survey per User Forum member
organisation.

For further information, please contact Yannick Bousse, yannick.bousse@uitp.org

Business cases for integrating electric mobility in ELIPTIC
The overall aim of ELIPTIC is to show how costs and energy can be saved by electrifying
public transport and optimising the use of existing infrastructure and rolling stock by
connecting traditionally separated domains and developing innovative use concepts and
business cases for them.
Business cases for implementation will be developed for the 20 ELIPTIC use cases,
including guidelines and comprehensive business models (e.g. public-private partnerships;
start-up incentives or pre-commercial support). These business cases will consider
commercial as well as societal costs and benefits, both financial and non-financial (e.g.
noise, pollution).
ELIPTIC defines a business case as a successful transition of a use case, feasibility study or
demonstration to a state with convincing positive financial, technical, and functional feasibility
and usefulness.
For each ELIPTIC use case, the local stakeholders will compile detailed descriptions of the technical
system and outline their related goals. Goals could include plans to procure (further) (electric) buses, assessment
of the possibility of integrating existing vehicles or charging infrastructure into operation, vehicle circulation
planning or the extension of the catenary system, etc. Price indications will be obtained and options

evaluated. Cost functions will be derived using specific parameters to assess the costs
depending on load profiles. The duration of each step in the implementation process will be
estimated (time planning) and different funding options will be evaluated. The assessment of
data and the costs of the realisation will serve as the basis for a business case. This
assessment will be supported by:


the industry partners, who will bring in their experience (e.g. in market development,
prices etc.) to review the use case in terms of technology feasibility/validation and the
business case



exchange with other electromobility projects.

Where applicable, simulations will be performed to calculate and evaluate the total cost of
ownership/lifecycle costs of different scenarios, including relevant technical and financial
aspects. The simulations will be supported by cost-benefit and SWOT analyses.
To refine these business models, the ELIPTIC project seeks feedback from the User Forum
on the following questions.

14. Name of your organisation.
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Open text box

15. Has your organisation developed a business case for optimising/introducing electric
public transport.


Yes



No



Currently working on it

If responded “yes” or “currently working on it” in Q2, skip logic to Q3, 4 and 5. If “no” skip to
Q6.
16. Please describe the specific activity, use case or project for which a business case
has been developed.
Open text box

17. Please describe your organisation’s business case e.g. background of the project,
expected business benefits, options considered (with reasons to reject or carry
forward each option), expected costs of the project, expected risks, etc.).
Open text box

18. What is or was the main purpose and target group of developing the business case.
(e.g. city authority for investment decision, CEO of a PT operator comparing
technological solutions, support for policy making, preparing funding decisions etc.)
Open text box

19. Please tick the boxes to indicate the weighting you would give to each criteria in a
business case (with 1 being the lowest and 5 the highest).

1

2

3

4

5
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Initial and maintenance costs
of components (vehicles,
infrastructure,
storage
systems etc.)
Financial

Initial and maintenance costs
of
required
components
(batteries,
charging
infrastructure etc.)
Expected
price/costs
development for all relevant
components
Overall availability/reliability

Operation
al

Political

Integration
into
existing
schedules/operation
Political
objectives/plans/restrictions
Improvement of air quality

Ecological

Reduction of noise
Climate protection

Other criteria and give each a weighting. Also feel free to add other comments.

20. Rank the importance of the cost factors listed below for the formulation of a business
case.

Not
importa
nt at all

Somew
hat
importa
nt

Very
importa
nt

Cannot
do
without

Our
threshold
has
already
been
reached

Not
applica
ble

The price of electric buses to
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fall beyond a certain threshold
Driving range reaches
certain threshold

a

Availability
of
charging
infrastructure reaches a certain
threshold
The
price
of
charging
infrastructure to fall beyond a
certain threshold
Standardisation
systems

of

charging

The price of electric bus
batteries to fall beyond a
certain threshold
The cost of facilities required
to accommodate batteries (e.g.
the separation of diesel and
electric vehicles)
The lifetime of batteries
reaches a certain threshold
Please add any other factors that you think belong in this list and indicate their level of
importance.

21. Rank according to their importance the tools needed to formulate a business case.
Not
Somewh Very
Cannot
important at
important do
at all
important
without
Impact
assessment
(environmental, economy, etc.)
Simulation tools
Cost-benefit study
Clear legal framework
e.g.
ability
to
install
charging
infrastructure on public/private
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ground, etc.

Please add any other tools that you use or you think belong in this list and indicate their
level of importance.

22. Which of the tools in the previous question do you currently have (or have access
to)?
Open text box

23. Any further comments not yet covered?
Open text box

THANK YOU FOR COMPLETING THE SURVEY
We look forward to meeting you in London and to discussing the results.
For further information, please contact Yannick Bousse, yannick.bousse@uitp.org

6.3.3 Minutes of meeting

MINUTES
Short welcome by coordination team by Hendrik Koch for coordination team and
Bonnie Fenton for the User Forum, followed by a tour de table of all participants of
the user forum.
Overview of London electric public transport
Q: How do you combine electric bus tendering into the scope of policy goals?
A: There is a political imperative to have at least 300 zero emission buses by 2020. All bus
routes are all 5 years tendered. If TfL tenders a new route and the bus companies have to
“absorb” the risks and are responsible for installing infrastructure.
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Q: How are your commencing the shift regards to jobs?
A: So far, UK industry has moved very quickly with providing new technology (Alexander
Dennis with BYD electric buses).
Q: Will TfL be responsible for the technical definition of e.g. opportunity charging or depot
charging?
A: The requirements are being set: Timetable, Space, Capacity etc. The implications of
energy infrastructure is currently at an early stage and needs to be incorporated most likely
into the tendering (bus garage… investment / taking scale of 9.000 Diesel buses into account
– huge amount of capital investment). The big question is, who will operate, maintain and
own the charging infrastructure – what type is where required?
Simulation and Optimisation in order to find Business Cases
Q: Is it possible to scale it up to whole city network?
A: Yes.
Q: If electric buses would require for a best solution new lines, can the tool automatically
calculate it?
A: We take the lines as they are. The tool will be able to re-calculate bus routes/ line
operation for optimisation.
Q: What about the infrastructure costs?
A: The costs are split for all type of infrastructure, electricity, different buses, batteries…
Q: TCO battery electric vehicles included, what about Hydrogen?
A: We can do it for trolley buses and in-motion charging, but not Hydrogen.

Is it possible to scale up the simulations?
Yes this is possible. As many lines can be simulated as needed.
Rotterdam: Is the model also able to split up the costs? The costs are split into costs for the
vehicles, grid
Rotterdam: is it possible for other vehicles such as trolley hybrid, hydrogen?
They are focussed more on batteries.
Business cases workshop

University of Gdansk present the work on cost benefit analysis being conducted in
ELIPTIC. Following this, participants are divided in three corners – people may float
between groups – 3 pillar-based discussion groups look at components of a business
case and at questions around a CBA. Four lists of components of a business case
are provided on the walls (see Annex I).
The following questions are discussed during the workshop:
How do you calculate the real cost of energy? Do you use fixed or variable costs?
How did you decide this?
What is your share of renewables? Where does this information come from (or how
do you calculate it)?
(How) do you measure noise?
What are your assumptions about depreciation?
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What is the residual value of the vehicle at the end of its lifetime?
Workshop Pillar A:
Charging Locations & Energy Price
- Price for slow charge and at night: 0.08 cents/kWh
- Price for quick charge: 0.12 cents/kWh
- Other parameters
o Timing of consumption
o Max power request
o Copper price
o Disposal of batteries
Power Electronics & Coupling Equipment
- The costs of quick charging: 80,000-120,000 euro
Vehicle and Batteries
- The price of the vehicle is seen as 3x a diesel bus
- Coupling system would cost 7-8,000 euro for a pantograph
- Price of the battery system is seen to be 600-1,500 euro per kWh
- The lifetime of the battery would be between 5-10 years
- Only one passenger capacity and not an average
Non-monitisable parameters
- PM emissions
- CO2 certificates
- Diesel particulate filter
Workshop Pillar B:
Energy storage systems:
Bergamo – thoughts about starting a first electric bus line. Visit of Waterloo station
was interesting because of “fixed” depot charging instead of IMC/ opportunity
charging.
Rotterdam – energy storage is installed on tram, at one spot. Currently searching for
an upscaling (they were partner in ticket-to-kyoto).
Greater Manchester – could not make a business case based on results from TicketTo-Kyoto. There is no mechanism to feed energy back into standard network/ grid.
Searching for consumers of recuperated energy, possibly battery at station, but atm
economically not feasible. They don’t know how much exactly goes into breaking
resistors …
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Vienna – would be interest in project follow up of Ticket-to-Kyoto. Started pilot project
(operation will starts shortly) in subway stations substations installed, will be used for
“station” energy (lightning etc.)
Porto – tests for recuperated energy of metro (on surface/ train, subway) for the part
of the network to be used by other trains. Pilot got abandoned. Porto did not buy it
because it didn’t work out properly, the lowest expectations were 5% but it was less.
The next/ new project would be required to be a reversible substation like in Brussels
(STIB) – not putting it in trams, but you need more switches and transformers (more
expensive).
Potsdam – 18 substations installed, different sections, the recuperation effect is
therefore quite high, of up to 1/3! For the introduction of e-Buses the question is to
install batteries to allow Bus charging instead of energy usage at the same time in …
Flywheel usage? Not sure… Cost – benefit analysis (not) done.
Problem: Becoming an energy provider, if you want to put it back into AC network…
(due to energy law in Germany) legal framework
Have / sum up a lot of different use cases on these energy recovery applications,
derive policy recommendations (be clear what would be required):
- A lot of potential to recover energy
- Ticket-To-Kyoto was good, but no outcome politically / no new law
Question: “Is recuperated per se green energy?”
Workshop Pillar C:
Other parameters:
Legal issues:
 selling energy might encompass legal issues for PT operators, e.g. in the Netherlands
and Hungary; might not be an issue in all EU countries (e.g. UK)
Other cost revenues:
 Are there other cost revenues than selling energy that can be imagined for PT
operators?
 E.g. grid stabilisation, energy storage
 However, PT operators need to make sure that these revenues are higher than the
costs associated with the ageing of batteries
Positive health aspects:
 Cleaner PT will have positive impact on health conditions – this should be taken into
consideration in KPIs and CBAs
Knowledge/demonstration impact:
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Electrification of PT can have positive impact on other city infrastructure operators,
e.g. waste collection, city support vehicles – raising awareness in other departments
and municipal staff about the positive impacts of electrified transport

Future energy system:
 PT batteries are part of a larger energy system in the future
 Ex. Gdynia: installing PVs on the bus depot will also provide energy to neighbouring
school
 Begs the question: what role will PT providers play in the future? A piece of the larger
smart energy puzzle
 However, PT providers main goal should still be to carry people around and not to sell
energy (e.g. sufficient back-up of electricity still needs to be a given to ensure safe
and reliable transport)
Renewable energies:
 Need to adjust for jurisdictions: take regional RE production in account in bus
procurement (
Noise:
 Noise is often not measured but calculated: rolling noise is taken as standard (for
which there is no difference to conventionally-fuelled vehicles). However, noise
emissions are much lower for electric buses with speeds of up to 20kmh (e.g. buses
departing from stops)
 Less vibrations resulting from electric buses (e.g. positive impact on elderly people,
people living close to PT stops)

User Forum technical session
RET present their approach to the user forum and their needs and expectations of what they
would like to get out of ELIPTIC.
Q: Plan by 2028 to have zero emission buses in Rotterdam, what is the political will for this?
A: The political will comes from all 14 municipalities that have signed up to do this.
Following the presentation and discussion, participants are divided into three groups and
take part in a World Café workshop where they discuss questions of Batteries and Buses,
Charging Infrastructure and Everything else.

Batteries and Buses
Smaller batteries and opportunity charging or bigger batteries and overnight
charging?
- This depends on the characteristics of the service and territory of the city.
- The choice depends on how the technology will evolve.
- All options should be used in a fleet. This includes overnight, opportunity and
fast charging.
- It depends on the number of buses in the fleet and the fleet composition.
- It depends on the consumption of the HVAC and other on board auxiliaries.
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If smaller batteries, how far between charging points?
- In motion charging would be a solution to help smaller batteries.
- This will depend on the technology path.
- Depending on the time between the stops and the time at the terminal.
- This will depend on the network however the network should not be made
more complex.
- This will depend on the dimension of the fleet.
What is the energy use of heating, AC and other auxiliaries? Is it (must it be) all
electric?
- The HVAC and other auxiliaries should be all electric.
- Better efficient systems are needed.
- The simulation of the temperature has a large influence on the modelling.
Standardisation of protocols and connectors between vehicles and chargers?
- Standardisation is needed asap.
Assumptions or expectations about life time of vehicles and batteries?
- No large breakthroughs are currently expected
- A battery would last 5-10 years. 5 for the cheaper battery and 10 for the more
expensive.
What is the optimal mix between capacity, charging system, charging time, weight
and costs of batteries and vehicles?
- There is a mix of options needed. However this can lead to a problem of
interoperability within the fleet.
- This will depend on the route.
Maintenance
- The costs of maintenance should be added to the business case.
- Staff will have to be retrained and skills added.
- This will depend on the national safety legislation and context.
Charging Infrastructure
What are standards for power and voltage?
How is the planning of charging points integrated into your urban mobility planning?
What are possibilities of connecting charging points to existing infrastructure like grids for
tram, trolley and metro or for street lightning?
How can you integrate renewable energy sources in charging infrastructure?
What are main barriers for a multipurpose use of charging infrastructure?
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Maribor cable car/ 5MW: feasibility?




Opportunity charging: fast/ ultrafast charging
Multipurpose use: multimodal use?

Potential for metro/tram energy for charging: eBuses or cars?
Trolleys





Infrastructure old
Tram/ trolley points are oversized
Charging points

Osnabrück





150V/DC
Slow charging
Energy balancing

Leipzig: limitations
Standardisation process ongoing: target 2018-2019
Industry-led (Siemens etc.)




Interoperability: protocols, software
CEN/CENELEC

Standard charging process
Overnight charging: feasibility



Small depots, etc.

Time table



vs. charging demand

Integrated, strategic, cooperative approach



authorities/ city is not participating in this process

Multipurpose use: waste/ garbage trucks
Pressure on space use: e.g. in Manchester
New neighbourhood: strategic planning
Availability of spots
End terminals: charger/ flexibility
Public fleets/ taxis
Everything else
What is a realistic time planning for introduction of 50–100–250 e-buses (infrastructure,
rolling stock)?








Timeframe: influenced by national government
Common tendering for eBuses?
Pool of e-vehicles (governmental/public/ private?)
Standardisation of specifications
Tfl: sets specifications for bus operators (EU level for e-vehicles? Similar to
H2)
London timeframe: from 50 eBuses to 300 in 2019

What are options for use of sustainable energy storage systems and reuse of batteries?




H2 + renewable energy
Interreg project to be launched (Tfl + Rotterdam…)
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Better utilisation/ use of grid
having batteries
Where electricity comes from?
Global shift from fossils
Depreciation of batteries -> used again after (part of business case)

What are main barriers to install charging points in city area and what is a realistic time frame
for the realisation of charging points?








Tfl: 25000 GBP/ bus
Spatial limitations
More space into bus stations
NIMY problem for opportunity charging (radiation?)
Time
Capacity of the grid in the place of charging

What changes are needed in route- and timetable-planning etc. for optimal use of charging
points?



Dependence on charging infrastructure

Essential differences in maintenance between diesel & electric vehicles:
knowledge and skills of staff
equipment, tools and modifications needed in workshops/depots
safety issues








Staff transformation
Demand for mechatronics, computer scientists
Average age problem
Training in advance -> safety
Maintenance model of e-vehicles
Different model for employment
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|62

D6.7 ELIPTIC User Forum
Methodology and Report

Last Name

First Name

Organisation

BOUSSE

Yannick

INTERNATIONAL ASSOCIATION OF PUBLIC TRANSPORT
AISBL

BROADLEY

Sylvia

CITY OF BIRMINGHAM

CONNOLLY

John

TRANSPORT INFRASTRUCTURE IRELAND

DE GROOT

Maud

CITY OF ARNHEM

DE WINDT

Giovanni

STEDIN NETBEHEER BV

FEJES

Balázs

BKK CENTRE FOR BUDAPEST TRANSPORT

FENTON

Bonnie

RUPPRECHT CONSULT - FORSCHUNG & BERATUNG
GmBH

GLASER

Oliver

VIP VERKEHRSBETRIEB POTSDAM GmbH

GUENTER

Henning

RUPPRECHT CONSULT - FORSCHUNG & BERATUNG
GmBH

HAYES

Dan

LOW CARBON VEHICLE PARTNERSHIP

HOJSKI

Ales

MARIBORSKI POTNISKI PROMET

KEUSCHNIG

Eva

WIENER LINIEN GmbH & Co KG

KLEMENCIC

Mitja

UNIVERSITY OF MARIBOR

KLINC

Aleš

MUNICIPALITY OF MARIBOR

KNOTE

Thoralf

KOCH

Hendrik

KONIJNENDIJK

Theo

ROTTERDAMSE ELEKTRISCHE TRAM

KOSI

Uroš

MUNICIPALITY OF MARIBOR

KOSSOW

Joachim

STADTWERKE OSNABRÜCK AG VERKEHRSBETRIEBE

LECUONA

Diego

METROPOLITANO DE TENERIFE SA

MAJHENIC

Bernard

MARIBORSKI POTNISKI PROMET

MATOS

Vasco

CARRIS - LISBON

MEISHNER

Fabian

AACHEN UNIVERSITY - RWTH

MURESAN

Ioan

ORADEA TRANSPORT LOCAL S.A.

PILKINGTON

Eduardo

EMPRESA MUNICIPAL DE TRANSPORTES DE MADRID SA

FRAUNHOFER INSTITUTE FOR TRANSPORTATION AND
INFRASTRUCTURE SYSTEMS
SENATE DEPARTMENT FOR ENVIRONMENT,
CONSTRUCTION AND TRANSPORT/SENATOR FÜR
UMWELT, BAU UND VERKEHR

|63

D6.7 ELIPTIC User Forum
Methodology and Report

Last Name

First Name

Organisation

POULTON

Mark

TRANSPORT FOR LONDON

RAPINESI

Paolo

ATB AGENZIA DELLA MOBILITÀ S.P.A.
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6.4 Oberhausen
6.4.1 Agenda

ELIPTIC USER FORUM
Final Agenda
30 - 31 May 2017 – Oberhausen
Venue:
NH Oberhausen
Meeting Room: Beethoven
Düppelstr. 2, D-46045 Oberhausen
Germany
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PROGRAMME AT A GLANCE
30 May

12:00 – 17:30

Joint ELIPTIC User Forum and Consortium day

31 May

9:30 – 15:00

User Forum day

CONTACT DURING USER FORUM
Yannick Bousse

UITP

yannick.bousse@uitp.eu

+32 (0) 479 609 400

Bonnie Fenton

Rupprecht Consult

b.fenton@rupprechtconsult.eu

+49 (0) 173 726 3681

Wolfgang Backhaus

Rupprecht Consult

w.backhaus@rupprechtconsult.eu

+49 (0) 173 311 5672

#elipticuserforum

www.eliptic-project.eu

@elipticproject

Linkedin

Joint ELIPTIC User Forum and Consortium day
Tuesday 30 May
NH Oberhausen
Meeting Room: Beethoven
Düppelstr. 2, D-46045 Oberhausen
Germany
Google maps: http://bit.ly/2m7Xr20
TIMING

ITEM

WHO

Joint Lunch 12:00 – 13:00
Twin meetings: opportunity for ELIPTIC Twin Cities and Use Cases to meet and discuss
their twinning activities.

13:00 –
15:00

Joint ELIPTIC Partners and User Forum session
Moderator: Bonnie Fenton, Rupprecht Consult
Topic: Charging infrastructure and energy management
Smart grid in practise – implementation of
Mikołaj
bidirectional energy supply in Gdynia trolleybus
Bartłomiejczyk, PKT
system
Gdynia
Electric buses as part of a wider electrification
Mika Heikkilä, City
strategy in Tampere
of Tampere
Electrified public transport - System overview and
Helge Molthan,
general selection criteria
Siemens AG
Standardization activities for electric bus charging

Wolfgang
Preisinger, Volvo
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Busse Deutschland
GmbH
Electromobility in Oberhausen: Use of existing tram
infrastructure for charging

Prof. Dr.-Ing. Adolf
Müller-Hellmann,
Stoag consultant

Coffee Break 15:00 - 15:30

15: 30 –
17:30

19:00 (short
guided tour)
19:30 –
22:00

Site visit
ELIPTIC Partners and User Forum members will ride
with two STOAG e-buses via independent bus track
and visit the charging points at Sterkrade and
Neumarkt stations. At Sterkrade station, participants
will see three fast-charging stations for the e-cars
powered from the tram network. We will also see
one of the two charger for the e-buses that takes
energy directly from the contact line. The second
charger is located at Neumarkt and takes energy
from the substation of the tram.
Joint dinner
Rheinisches Industriemuseum
LVR-Industriemuseum
Zinkfabrik Altenberg
Hansastraße 20
46049 Oberhausen
http://www.industriemuseum.lvr.de/de/oberhausen/v
eranstaltungslocation/veranstaltungslocation_7.html

All

ELIPTIC project
partners + User
Forum members

User Forum day
Wednesday 31 May
NH Oberhausen
Meeting Room: Beethoven
Düppelstr. 2, D-46045 Oberhausen
Germany
Google maps: http://bit.ly/2m7Xr20
Moderator: Bonnie Fenton, Rupprecht Consult
TIMING

ITEM

WHO

9:00 - 9:30

Registration and welcome coffee

ALL

|66

D6.7 ELIPTIC User Forum
Methodology and Report

9:30 – 9:45

Welcome and introduction

9:45 – 10:05

Results of the pre-workshop questionnaire
SWOT analysis

10:05 – 10:30

SWOT analysis trolley-hybrid cluster

Bonnie Fenton,
Rupprecht Consult
Yannick Bousse,
UITP
Yannick Bousse,
UITP
Bonnie Fenton,
Rupprecht Consult
Jan Kowalski,
Siemens AG
Gerhard Sessing,
Siemens AG

Coffee Break 10:30 – 11:00

11:00– 12:00

Multi-purpose use of electric public transport
infrastructure business case update

Fabian Meishner,
RWTH Aachen
Wolfgang
Backhaus,
Rupprecht Consult

Lunch 12:00 – 13:00

13:00 – 14:30

Workshop on cost-benefit analysis using
examples from trolley-hybrid cluster and
external factors

14:30 – 15:00

Summary and outlook

15:00

End of User Forum

Marcin Wołek,
University of
Gdansk
Michal Wolanski,
Warsaw School of
Economics
Fabian Meishner,
RWTH Aachen
Bonnie Fenton,
Rupprecht Consult
Yannick Bousse,
UITP

SITE VISIT
ELIPTIC Partners and User Forum members will ride with two STOAG e-buses via
independent bus track and visit the charging points at Sterkrade and Neumarkt stations. At
Sterkrade station, participants will see three fast-charging stations for the e-cars powered
from the tram network. We will also see one of the two charger for the e-buses that takes
energy directly from the contact line. The second charger is located at Neumarkt and takes
energy from the substation of the tram.
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Neumarkt station

Sterkrade station

6.4.2 Survey SWOT and Cost Benefit Analysis for integrating electric
mobility in ELIPTIC

ELIPTIC
User
Forum
Survey Oberhausen
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SWOT and Cost Benefit Analysis for
integrating electric mobility in ELIPTIC
Welcome to the ELIPTIC User Forum survey in preparation for our meeting in Oberhausen
on 30-31 May 2017. Please note, completion of this survey is a required part of your
participation in the User Forum and take the time you need to complete it carefully. It creates
an excellent opportunity to learn from each other’s experience and knowledge.
Please complete the survey by 12 May 2017 so that we have time to process the results
before we meet.
Survey rules:


The survey results will be presented in Oberhausen during the User Forum meeting.



Results of the survey will be aggregated; individual data will be kept confidential.



Each member of the ELIPTIC User Forum is to complete the survey, irrespective of
their participation to the Oberhausen meeting.



If you have more than one representative of your organisation attending the User
Forum, please combine efforts and submit only ONE survey per organisation.

For further information, please contact Yannick Bousse, yannick.bousse@uitp.org

SWOT and Cost Benefit Analysis for integrating electric mobility in ELIPTIC
The overall aim of ELIPTIC is to show how costs and energy can be saved by electrifying
public transport and optimising the use of existing infrastructure and rolling stock by
connecting traditionally separated domains and developing innovative approaches and
business cases for them.
The ELIPTIC project is composed of demonstrations and feasibility studies. Technical and
operational feasibility will be assessed according to the lessons learnt in the evaluation
process. ELIPTIC would also like to use the User Forum SWOT (strengths/weaknesses/
opportunities/threats) analysis for the implementation of the technological approaches to
assess the viability of the technological concepts.
The first part of the questionnaire focuses on the charging approaches of local electric bus
projects and the main criteria for decision making, in particular on grid impact and
standardisation related to charging infrastructure.
The second part of this questionnaire focuses on Cost Benefit Analysis (CBA) to assess the
cost-effectiveness of electric public transport measures with a special focus on external cost
factors.
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General
Please provide some basic information about the charging approach planned, or being
implemented, for your local electric bus project.

1. Name of your organisation.
Open text box

2. What is the charging approach for your project?
Tick box
Overnight charging
Opportunity charging, bottom-up
Opportunity charging, top-down
Inductive charging
In-motion charging (for trolley-battery hybrid buses)
Mix of overnight and opportunity charging
Not yet decided

Other, please specify the approach
Open text box

3. Please briefly describe your project, e.g. length of bus lines, number of buses,
charging capacity, number of charging points, bus type (passenger capacity),
elevation profile of line(s), passenger load on lines, average speed on lines, right of
way (not separated, party separated, fully separated), etc.
Open text box
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4. If you use, or plan to use, overnight and/or opportunity charging (as opposed to inmotion charging), will you/do you use electricity from existing public transport grids
(metro, tram or trolleybus grid) to power e-bus charging?


Yes, we use/ will use existing public transport grids to power e-bus charging points



No, we do not/ will not use existing public transport grids to power e-bus charging
points

If yes, then multiple options with tick boxes
Metro grid
Tram grid
Trolleybus grid

SWOT analysis
5. Which strengths, weaknesses, opportunities and threats do you see for your charging
approach described above?
Strengths
Open text box

Weaknesses
Open text box

Opportunities
Open text box

Threats
Open text box
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A. Effects on the Public Transport Grid
6. Please fill in the table below as follows:


Row 1: Provide the effects on the grid that you have identified that are/could be
caused by the implementation and operation of your charging approach (e.g. grid
stability issues, voltage peaks or power surges on the network or disruptions in
the electronics assembly of the tram, etc.).



Row 2: How do/could you measure these effects?



Row 3: How do you assess the effects on the respective public transport grid?



Row 4: Please rate the strength of each effect as "1" (weak), "2" (medium) or "3"
(strong).

Please number the effects and use the same numbering for the matching measurements,
assessment and strength.
Effect
Effect measurement
Effect assessment
Effect strength: 1:
weak | 2: medium |
3: strong

7. What technical or operational risks or barriers to the grid do you see in the operation
of your charging approach?
Open text box

8. What measures have minimised/could minimise negative effects on the grid caused
by operating the charging approaches? (e.g. load management, energy storage)
Open text box

B. Standardisation
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9. Please provide the key enabling technologies that have played or could play a role in
the success of your charging approach.
Open text box

For each technology, please check one box (insufficient, preliminary or global
standardisation).

Insufficient standardisation of
hardware, software and
interfaces (e.g. lacking
interoperability of systems,
increased integration effort for
technical system)

Preliminary standards
of hardware, software
and interfaces
established;
standardisation
process is ongoing

Global
standardisation of
hardware, software
and interfaces (e.g.
ISO standards have
been established)

10. Please describe:


Which standards are relevant? (e.g. charging infrastructure, software and hardware,
electric grid)



Describe the standard.



Which key enabling technology are affected?

Open text box

11. Name and briefly explain any laws or regulations which could hinder the
implementation or operation of your charging approaches?
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Open text box

12. Are there necessary unfavourable changes in the operational process (e.g. longer
roundtrip times, change of maintenance staff) as compared to your current bus
operation (e.g. diesel buses) which arise through the application of electric buses and
especially through the application of your charging approach?
Open text box

Cost Benefit Analysis
13. What external costs do you take into account in feasibility studies on public transport
projects?
Tick boxes
Air pollution
Accidents
Use of urban space/terrain
Climate change
Congestion
Scarcity costs (i.e. delay costs,
loss of time for other traffic
users)
Costs
for
landscape

nature

and

Additional environmental cost
(e.g. water, soil)

Other, please specify. Also feel free to add other comments.
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Open text box

14. How do you include noise as a cost category in economic appraisal of public
transport projects?
Tick boxes
Technical data obtained from
vehicle producers
Your own data collection
Data collected from market
research processes
National guidelines for noise
assessment
You do not include noise
your economic appraisal

in

If you answered national guidelines for noise assessment, please specify the title of the
national guidelines.
Open text box

If other, please specify. Also feel free to add other comments.
Open text box

15. If you take noise into account in your appraisal, what type of specific impact do you
evaluate?

Property value (by exposure to
increased traffic noise)
Annoyance
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Health

Other, please specify. Also feel free to add other comments?
Open text box

16. How do you include lack of local emissions in the economic appraisal of public
transport projects?
Open text box

17. How do you include costs of health in economic appraisal of public transport
projects?
Open text box

18. Any further comments not yet covered?
Open text box

THANK YOU FOR COMPLETING THE SURVEY
We look forward to meeting you in Oberhausen and to discussing the results. For further
information, please contact Yannick Bousse, yannick.bousse@uitp.org

6.4.3 Minutes of meeting

MINUTES
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1. Results of the pre-workshop questionnaire (Yannick Bousse, UITP/
Bonnie Fenton, Rupprecht Consult)
Yannick Bousse shows the survey results: SWOT for integrating electromobility in
cities
Different mixes of electromobility modes
Charging approach in your city: range of charging infrastructure:
-

no inductive charging

-

overnight charging

-

in-motion charging

Do you use electricity from existing PT grid to power your charging approach? 1/3 of
cities are using existing PT grids to power e-bus charging points
-

Sometimes grid simply not available

-

Capacity limits

-

Optical isolation issue: cities do not want a PT standstill where both trams and
buses are not working anymore

-

If yes, majority uses tram infrastructure to power e-bus charging points

Weakness:
-

Training and personnel qualification lacking

-

Increased investment costs

-

Charging time at terminus/ limit of vehicle autonomy

Discussion cost factors (both seen as an opportunity as well as a threat):
-

Life cycle cost calculation of batteries difficult: easier for Diesel buses as this
is a known system

Conductive charging:
-

Bombardier Primove is the only system available on market (fear of strong
dependency): big risk

-

Financial feasibility: not a very cheap technology

-

Space constraints in cities

Legal barriers regarding charging infrastructure:
-

Administrative issues: not easy to get permissions

-

Tax discounts for PT providers: would be lost when also selling energy
(Prague)

-

Hungary: takes 12-18 months to get a fast charging permit

Driver’s training:
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-

In-house training

-

Range of e-bus depends up to 30% on the driver: highly-necessary to train
drivers

-

Oberhausen: receive bonus if they drive in an economical driving style

2. SWOT analysis trolley-hybrid cluster (Jan Kowalski, Siemens)
-

Trolley-hybrids tendered in 8 Czech Republic cities

-

For cities that do not have already a trolleybus network yet, difficult to set up
completely new (high upfront investment costs)

-

LCC costs of e-vehicles is longer than for Diesel buses ( residual value for
batteries)

-

Unclear: residual value of batteries – use as 2nd life batteries to stabilize grid

-

Battery range and bus length is key when comparing e-buses and trolley bus
systems: we have to have the same parameters when comparing different
systems
o E.g. trolleybus fully dependent on catenary vs. trolleybus equipped with
batteries
o E.g. e-buses equipped with small battery pack vs. e-bus equipped with
high-capacity battery

-

Anyone working on this topic is still a forerunner: very limited experience as
most buses are still mostly running on Diesel

3. Pillar C: multi-purpose use of electric PT infrastructure (Wolfgang
Backhaus, Rupprecht Consult), presentation of Pillar C use cases (Jan
Kowalski, Siemens)
Oberhausen: testing has been going for 18 months: “working around the existing
laws and regulations”; currently they can only do this with a voucher system; this is
not ideal: STOAG already expects dissatisfied customers
To make a business case is really difficult
4. Round table discussions: Multi-purpose use of electric public transport
infrastructure
Minutes from Henning
Target groups:
-

Different target groups: taxi fleets, municipal fleets, waste collection vehicles,
delivery services, car-/bike-sharing vehicles
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-

Target groups involvement depends on time: e.g. waste collection at night

-

Some serviced need to be fully-available: charging needs to be very efficiently
done (e.g. taxis)

-

Need for a high-density charging grid

-

German situation with local energy holdings (Stadtwerke”): more flexible
market structure than in other countries

Reselling energy:
-

Is generally difficult

-

Easier business case to use it for own vehicles/ power stations (e.g. London)

-

Can only be given as additional service to customers, e.g. when riding tram
also free charging of e-cars in garages

5. Workshop on cost-benefit analysis using examples from trolley-hybrid
cluster and external factors (Fabian Meishner, RWTH Aachen)
Inclusion of external costs necessary when talking about the advantages of e-buses
in comparison to Diesel buses
When adding external costs to TCO: any battery type-equipped bus system is
cheaper than Diesel buses
2nd life batteries: residual battery value is included in price (5-10% of original battery
value)
Maintenance of e-buses might be cheaper than maintenance of Diesel buses
 Comment Osnabrück: costs are only a third of the costs associated with
maintenance of Diesel buses
 There are simply no long-time studies on this topic to verify this aspect
What about the cost of taking it out of service. Outage cost? Oberhausen had good
availability so the reliability would be the same. Two approaches: either use diesel
bus as a reserve or buy more ebuses.
Noise is extremely difficult to assess, e.g. increased stress levels. However, people
living close to e-mobility charging stations might also be affected by new noise
emissions (e.g. noise resulting from transformer). Thus, it is difficult to take all factors
into consideration.
65.000km has to be operated per year for each 12m bus for it to be equivalent to
running diesel buses in Prague. This excludes external costs.
Question: which cities are really taking into consideration environmental factors/
external costs?
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-

When transport operator is financed by city, it is difficult to receive
compensation that would cover the extra costs associated with e-buses (e.g.
external costs)

-

Political sphere: How can this be justified to the city? Costs need to be
covered somewhere

-

Question in Germany: what will happen with the Diesel ban? Cities need to
take this potential risk into consideration when purchasing new buses

-

Calculations in Prague are similar to cost calculations provided by RWTH
Aachen

6. Workshop on cost-benefit analysis using examples from trolley-hybrid
cluster and external factors (Marcin Wolek, Uni Gdansk/ Michal
Wolanski, Warsaw School of Economics)
In case of trolleybuses: frequency/ lines matter a lot  when many lines share the
same overhead lines/ there is a high frequency of usage: additional infrastructure
costs become smaller per vehicle
Infrastructure CAPEX of trolleybuses are very high
Main questions to the model:
What is the optimum way to introduce electromobility?
-

Electric small battery + opportunity charging

-

Electric big battery + overnight charging

-

Electric small battery + overhead charging

What e-mobility extent?
-

Electric vehicles only

-

Electric vehicles on selected lines only?

Under what circumstances?
-

Existing trolleybus network?

-

Green energy available?

Heating/ other auxiliaries
-

Oil/ Diesel/ electric heating

Vehicle parameters:
-

Lifetime: 1 000 000km mileage and 10-25 years of lifetime

Discussion residual values:
-

Maribor: 2nd hand CNG buses

-

CNG buses after 20 years not usable anymore in Portugal
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-

Costs on 2nd hand bus market might fluctuate

-

Vehicles and batteries might need to be kept separated (vehicle might still be
in very good shape after 15-20 years, however battery almost not usable
anymore

Driver costs
-

As drivers comprise 50% of the TCO, it is very expensive to require e-buses in
reserve (e.g. Cologne): availability of vehicle is highly-crucial

Costs
-

Energy costs depend on time of use and charging infrastructure used (e.g.
during night cheaper – overnight charging; during day-time more expensive –
in-motion/ opportunity charging)

Maintenance
-

Only costs to be compared that are associated with the engine technology
because a lot other maintenance factors depend on service quality (e.g.
scratches in window)

Infrastructure CAPEX
-

Depends on the development of battery capacity/ price over the next years:
e.g. opportunity chargers might not pay off because they are not needed
anymore in 10 years if battery prices go down/ capacity gets higher

Noise as a category of external costs
-

Health issues associated with noise

-

Impact on housing market/ rents not often taken into consideration

Models will be prototyped starting in July; comments/ input welcomed
7. Summary and outlook
-

Reimbursement for UITP user forum members

-

Deadlines:
o E-mail reimbursement form by Friday, 09.06.2017
o UITP will confirm costs by Friday, 16.06.2017
o Send original receipts using next day delivery by Friday,
23.06.2017Upcoming

Events
-

We will send out an Email with reservation details for upcoming events

-

We will send out webinar details for October

Mark your calendars: the next User Forum will take place in Barcelona on 8
November.
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Last Name

First Name

Organisation

KONIJNENDIJK

Theo

ROTTERDAMSE ELEKTRISCHE TRAM

KOSI

Uroš

MUNICIPALITY OF MARIBOR

KOSSOW

Joachim

STADTWERKE OSNABRÜCK AG VERKEHRSBETRIEBE

LANGE

Beate
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Bernard

JAVNO PODJETJE MESTNI POTNISKI PROMET
MARPROM

MATOS

Vasco

COMPANHIA CARRIS DE FERRO DE LISBOA

MEISHNER

Fabian

AACHEN UNIVERSITY - RWTH

MOLTHAN

Helge

SIEMENS AG

MÜLLERHELLMANN

Adolf

UITP Detached Personal Member

MURESAN

Ioan

ORADEA TRANSPORT LOCAL

PILKINGTON

Eduardo

EMPRESA MUNICIPAL DE TRANSPORTES DE MADRID

POPESCU

Anca Florentina

REGIA AUTONOMA DE TRANSPORT BUCARESTI

SCHMINCKE

Jimmy

BYBANEN

SPANOS

Georgios

URBAN PUBLIC TRANSPORT ORGANISATION OF
THESSALONIKI

WOLAŃSKI

Michał

GDANSK UNIVERSITY- FACULTY OF ECONOMICS

WOLEK

Marcin

GDANSK UNIVERSITY- FACULTY OF ECONOMICS

WÜEBBELSMANN

Valentin

STADTWERKE OSNABRÜCK AG VERKEHRSBETRIEBE

6.5 Barcelona
6.5.1 Agenda

ELIPTIC USER FORUM
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Final Agenda
7-8 November 2017 – Barcelona
Venue: CaixaForum Barcelona
Av. de Francesc Ferrer i Guàrdia, 6-8
08038 Barcelona
Spain

PROGRAMME AT A GLANCE
7 November

12:00 – 17:30

Joint ELIPTIC User Forum and Consortium day

8 November

9:30 – 15:15

User Forum day

CONTACT DURING USER FORUM
Yannick Bousse

UITP

yannick.bousse@uitp.eu

+32 (0) 474 84 03 42

Bonnie Fenton

Rupprecht Consult

b.fenton@rupprechtconsult.eu

+49 (0) 173 726 3681

Wolfgang Backhaus

Rupprecht Consult

w.backhaus@rupprechtconsult.eu

+49 (0) 173 311 5672

#elipticuserforum

www.eliptic-project.eu

@elipticproject

Linkedin

Joint ELIPTIC User Forum and Consortium day
Tuesday 7 November
CaixaForum Barcelona
Meeting Room 1
Av. de Francesc Ferrer i Guàrdia, 6-8
08038 Barcelona
Spain
Google maps: http://bit.ly/2yzIdJR
TIMING

ITEM

WHO

Joint Lunch in Caixa Forum restaurant 12:00 – 13:00
Twin meetings: opportunity for ELIPTIC Twin Cities and Use Cases to meet and discuss
their twinning activities.
13:00 –
14:30

Madrid’s electrification strategy at EMT

Eduardo M.
Pilkington, ETM
Madrid
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14:30 –
15:00
15:00 –
15:30

(Super) Fast charging systems for more
Electrification in Cities = ASSURED after ELIPTIC

Omar Hegazy, VUB

Electrification in Osnabrück: tendering of ebuses and
the ASSURED project

Joachim Kossow,
Stadtwerke
Osnabrück AG

Bucharest preparing an integrated infrastructure for
electric vehicles recharging

Florin Dragomir and
Anca Florentina
Popescu, RATB
Bucharest

Insight from the industry partner to the Barcelona
use case: Optimization of the auxiliaries
consumption
ELIPTIC Barcelona use case: Opportunity fast
(re)charging and slow overnight charging of electric
buses based on metro infrastructure

BSM tour explanation

Julen Trojaola, Irizar

Josep Ariño, TMB

Oscar Puigdollers
Zanon, B:SM

Coffee Break 15:00 – 15:30
Site visit
Opportunity charging infrastructure: Josep Ariño,
TMB
Technological Tour. Recharging infrastructure in the
city:

-

Oscar Puigdollers, B:SM
Àngel López, Municipality of Barcelona
and Plataforma LIVE

Detailed site visit schedule

16:00 –
20:30

16:00h Visit of Charging station for electric vehicles in
Pkg BSM (close to Caixa Forum).

ALL ELIPTIC
partners plus
Twinning Cities and
User Forum
members

16:30h Visit of Bus Charging station in Carrer Cisell.
17:15h Visit of 22@neighbouring (Edifici Mediatic) by
bus. We’ll cross Barcelona city.
18:00h Information and discussion round about
infrastructure charging station in Barcelona and
SUPER-ILLA strategy.
18:45h SUPER-ILLA visit and infrastructure.
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19:15h Transport to Port Olimpic area (Restaurant).
Optional (if enough time is left):
19:35h Visit of Biking Electric charging station

Important: after the site visit we will go directly
to the dinner venue

20:30

Joint dinner
Participants of the site visit will directly go to the
Dinner venue:
La Fitora,
Moll de Gregal, 18-19, Port Olímpic

ALL ELIPTIC
partners plus
Twinning Cities and
User Forum
members
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User Forum day
Wednesday 8 November
CaixaForum Barcelona
Meeting Room 3
Av. de Francesc Ferrer i Guàrdia, 6-8
08038 Barcelona
Spain
Google maps: http://bit.ly/2yzIdJR
Moderator: Bonnie Fenton, Rupprecht Consult
TIMING

ITEM

WHO

9:00 - 9:30

Registration and welcome coffee

ALL

9:30 – 9:45

Welcome and introduction

Bonnie Fenton,
Rupprecht Consult
Yannick Bousse,
UITP

9:45 – 10:05

Upscaling electromobility
Results of pre-workshop questionnaire

Yannick Bousse,
UITP

10:05 – 10:25

Upscaling electromobility
From demonstration to wide scale deployment;
issues and challenges for bus electrification

Mark Poulton,
TfL

10:25 - 10:45

SWOT Analysis Multi Modal Charging
Infrastructure Cluster

Jan Kowalski,
Siemens

Coffee Break 10:45 – 11:15

11:15– 11:40

Auxiliary management
Results of pre-workshop questionnaire

Yannick Bousse,
UITP
Bonnie Fenton,
Rupprecht Consult

11:40 – 11:55

ELIPTIC Transferability Exercise: methodology
and questionnaire

Maria Vittoria
Corazza, Sapienza
University of Rome

11:55 - 12:15

SWOT Analysis of Barcelona

Fabian Meishner
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12:15 – 12:30

Wolfgang
Backhaus,
Rupprecht Consult

Policy recommendations in the Sustainable
Transport Forum
Lunch in Caixa Forum restaurant 12:30 – 13:30

13:30 – 14:45

Policy recommendations in ELIPTIC

14:45 – 15:00

Summary and outlook

15:00

End of User Forum

Henning Guenter,
Rupprecht Consult

6.5.2 Survey Scaling up electric buses – From demonstration to
entire fleet

ELIPTIC
User
Survey Barcelona

Forum

Scaling up electric buses – From
demonstration to entire fleet
Welcome to the ELIPTIC User Forum survey in preparation for the Barcelona meeting on 7-8
November 2017. Please note, completion of this survey is a required part of your
participation in the User Forum and take the time you need to complete it carefully. It creates
an excellent opportunity to learn from each other’s experience and knowledge.
Please complete the survey by 27 October 2017 so that we have time to process the results
before we meet.
Survey rules:


The survey results will be presented in Barcelona during the User Forum meeting.
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Results of the survey will be aggregated; individual data will be kept confidential.



Each member of the ELIPTIC User Forum is to complete the survey, irrespective of
their participation to the Barcelona meeting.



If you have more than one representative of your organisation attending the User
Forum, please combine efforts and submit only ONE survey per organisation.

For further information, please contact Yannick Bousse, yannick.bousse@uitp.org

General
1. Name of your organisation.
Open text box

Scaling up electric buses – From demonstration to
entire fleet
1. What public transport fleets are operated in your city? Please provide the number of
vehicles per type of fleet.


Diesel buses <12m



Diesel buses 12m



Diesel buses 18m



Battery electric buses <12m



Battery electric buses 12m



Battery electric buses 18m



Hybrid buses <12m



Hybrid buses 12m



Hybrid buses 18m



Trolleybuses 12m



Trolleybuses 18m



Trolley-hybrid buses 12m



Trolley-hybrid buses 18m
|89

D6.7 ELIPTIC User Forum
Methodology and Report


Fuel cell buses <12m



Fuel cell buses 12m



Fuel cell buses 18m



Trams/light rail



Metro



Regional and suburban railway

Other, please specify
Open text box

2. How does your country or city define of a clean bus, and is the auxiliary power
consumption included in the definition?
Open text box

3. What is the structure of bus transport delivery in your city?
Tick box

Bus route concessions are granted route-wise
Concession grant covers multiple routes of the city
Concession grant covers all bus routes of the city
Other, please specify
Open text box

4. What is the operational structure of the bus network of your city?
Tick box

Vehicles are operated on one single route (dedicated to
specific route)
Vehicles are operated on many or all routes
Other, please specify
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Open text box

5. Is there a strategy for the further roll-out of electric buses in your city?
Tick box
Yes
No
Currently working on it

Please specify
Open text box

6. Are there a defined goal in this strategy?
Tick box
Yes
No
Currently working on it

Please specify
Open text box

7. Have you defined stages of the roll-out in this strategy?
Tick box
Yes
No
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Currently working on it

Please specify
Open text box

8. To what extend does the strategy monetise the below operational expenses?
Tick box. If possible, one selection possible per column.

Potentially
required
additional
vehicles
Potentially
required
additional
driver time
Potentially
required
additional
deadhead
Required
charging /
refilling
infrastructure
Other:
__________
__________

not assessed /
investigated,
yet

quantified for the
change-over of a
certain part (e.g. a
few bus routes)

quantified for the
changeover of
the entire bus
network / fleet

I
don’t
know









































9. Does a financing concept exist for implementation of the strategy?
Tick box
Yes
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No
Currently working on it

Please specify
Open text box

10. Is the financing already in place?
Yes
No

Please specify
Open text box

11. Who will own, and who will operate the following parts of the system?
Tick box matrix with multiple answers possible.

Vehicle
ownership

Vehicle
operation

Charging
infrastructure
ownership

Charging
infrastructure
operation

City authority
PTA
PTO
Utility company
/
electricity
network
operator
Other (private)
company
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Other (please
specify)

12. Is funding from the EU, national government, or regional government included
in the strategy?
Tick box
EU
National government
Regional government

Other, please specify
Open text box

13. What major barriers to the strategy/ to upscaling electric buses in your city do
you currently see or anticipate for the future?
Please specify
Open text box

14. Which stakeholders are involved in upscaling electric buses?
Tick box
City administration / transport authority
Operator of electric infrastructure
Electricity network operator
Electricity supplier
Maintenance provider
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Funding donators

Other, please specify
Open text box

15. Do you have a procurement concept for a large electric bus fleet?
Separate procurement from different manufacturers for electric
buses, charging infrastructure and maintenance – high flexibility/
low risk of lock in
Single contract with manufacturers for electric buses, charging
infrastructure and maintenance – low flexibility/ high risk of lock in

16. Rank the priority of the following criteria, 1) flexibility and 2) lower risk of lock
in when procuring electric buses, from one to ten. One being very low priority
and ten being very high priority.
Flexibility
Ranking from 1 to 10
Lower risk of lock in
Ranking from 1 to 10

17. What in your experience are the auxiliaries’ related barriers for upscaling an
ebus fleet?
Tick box
Political
Technical
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Financial
We have no significant barriers

Other, please specify
Open text box

18. Do you have existing policies in your city that determine how your auxiliaries
are powered?
Tick box
Yes
No

If yes to Q18, follow up question:
What electric auxiliaries are you allowed in your city?
Additional fossil fuel HVAC (not zero emissions) allowed
Additional bio fuel HVAC (not zero emissions) allowed
Full-electric HVAC mandatory

Other, please specify
Open text box

If no to Q18, follow up question:
Why not?
Auxiliary power for HVAC not needed
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Policy not necessary
Policy being developed

19. Are zero emission buses including electric auxiliaries a deal breaker to scale
up ebus fleets in your city?
Tick box
Yes
No

20. Any further comments not yet covered?
Open text box

THANK YOU FOR COMPLETING THE SURVEY
We look forward to meeting you in Barcelona and to discussing the results. For further
information, please contact Yannick Bousse, yannick.bousse@uitp.org

6.5.3 Minutes of meeting

ELIPTIC POLICY RECOMMENDATIONS WORKSHOP
BARCELONA
Table 1: Technical recommendations

Recommendation

Target
audience

Dealbreaker?
(Y/N)
or:
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Level of
urgency
(1-5)
1

Improve the communication systems between bus
and charging infrastructure

Manufacturer

5

2

A standardised charger internal to the bus with
standardised voltage -> specifically for DC grids

Manufacturer

5

3

Driver training/ Eco driving

Operator

2

4

Better training for maintenance staff

Operator

2

5

Ensure minimum driving range of electric buses

Manufacturer

5

6

Standardised on-board billing system for electric
buses and heavy and light freight vehicles. To be
used at charging infrastructure

Manufacturer

4

7

Current regulation gives power customers to right to
select power supplier. In the specific situation of
charging ebuses at the existing grid there should be
an exemption.

EU/National
Governments

2

Table 2: Funding and finances recommendations

Recommendation

Target audience

1

Blended funding (accumulation of funding
backgrounds combining national, regional and
EFRE money)

National/ EU/ regional
governments

2

Improve energy tax regulations for public services
to incentivise a shift towards low-carbon modes
(increase mineral oil taxation/ give incentives for
alternative fuels)

National governments

3

Make procurement easier and more flexible (too
many requirements/ procurement rules)

National governments

4

Funding for charging infrastructure for public
transport needs to become available

National/ regional
governments

5

Funding related to health (air quality plans will
become a driver for e-mobility)

National/ regional
governments

6

Research: enhance and promote research on ebuses/ charging infrastructure (not only focus on
cars)

National/ EU
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7

Harmonisation of fees and taxes for different
electric modes

National level

Table 3: Political and legal recommendations

Recommendation

Target
audience

Dealbreaker?
(Y/N)
or:
Level of
urgency
(1-5)

1

Stop Diesel incentives and make e-buses more
competitive through vehicle taxation (NOx should
be included) and mineral taxes

National
governments

Phasing
out needs
to start
now – 5

2

Decarbonise energy production (renewable
energies, energy transition, local sustainable grids,
CO2-free energy

National/
local
governments

5

3

Provide suitable legal framework on using
renewable energy and selling it

National
governments

4

Standards, research and legislation on multipurpose public transport infrastructure

Local/
national/ EU
governments

5

Branding and classification of hybrid-trolleybuses as National/ EU
one form of e-buses
governments

3

6

Better coordinate and plan for energy grid (future
capacity needs to be sufficient for charging of evehicles; extended plan should be available)

National/
local
governments

5

7

Commit/ convince local politicians to introduce ebuses (improve communication)

Local
governments

5

8

Go step-by-step and have realistic expectations/
make implementation plans for introduction of ebuses

Local
governments

4

6.5.4 List of Participants
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