electrification of
public transport in cities
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Pillar C use cases: Guiding questions A
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Bremen:
C.1: From uniqueness to system: Extension of
existing multimodal mobility hub station

London:

C.2: Use of metro sub-station for (re)charging
TiL fleet vehicles (e-cars & e-vans) and zero-
emission capable taxis

Barcelona:

C.3: Use of metro/tram infrastructure for
recharging e-cars (municipal fleet and private
E-Cars)

Leipzig:

C.4: Use of tram network sub-station for
(relcharging e-vehicles

0Oberhausen:

C.5: Fast-charging stations for e-cars powered
from the tram network

Szeged:

C.6: Multipurpose use of infrastructure for
(rejcharging trolley-hybrids & e-vehicles
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Where to place multi-purpose
charging infrastructure?

What different parties need to
be involved?

What are the economic
advantages to use existing
electric PT infrastructure? Is
there a business case?

What are the legal barriers
preventing the multi-purpose
use of PT infrastructure?




Potential of using existing public A (eupTlc

transport infrastructure CIViTAS
Bme,peddec.

(E-)car sharing

Electroscooter | * Trolleybuses as ,backbone” of transport | mobility sharing

chains A %

« Micro-Mobility & Vehicle-Sharing to
complete start & end mile

Spath. IAO. 2011




Multi-purpose public transport grid
with integrated REs
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oxvoge Szeged: installation of
5}’ smart charging device
able to charge e-buses,
e-cars and e-bikes

Bremen: study on
multimodal hubs incl.
charging opportunities
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Barcelona: connecting existing charging %Q%Q
points to the public transport grid cmvms

Objectives

- Plan the demand of electric chargers in the city for different types of users (private e-
cars, public fleet, Urban freight vehicles, taxis, etc)

- Analyse the potential number of charging points that can be connected to the public

transport grid
— laXi parking areas (taxi stops)

Step S fO | | Owed : Areas for loading/unloading of goods for

urban freight vehicles

Regulated Surface parking areas (resident
and non-resident areas)

1. Analyse all parking areas of the city ﬁ

. _ BSM underground parkings (both season
2. Find the use of the different areas ™ holder and pay per use)

3. Distribute the forecasted charging points needed taking into consideration:

- The demand of each parking area
- The spatial coverage of the city
- The proximity to PT network in order to connect them to their grid




Barcelona: Current number of
charging points in proximity to
public transport network

The map shows the current public transport
network and the existing charging points for
different segments of users:

- Underground fast chargers
- Underground — all

- On-street fast charge

- On-street motorbike

- On-street freight vehicles

- On-street taxis

Currently, 190
chargers located
in proximity of PT
network (metro,
tram, railway);
threshold: 100m

Charge Points - Parking Type / Usage 4

P> oo

Umderground - Fast Charge
Underground - All

Street - Fast Charge

Street - Motorbike

Street - eDUM

Street - eTaxi

Street - All
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pu hli: transport in cities

Multi-purpose charging infrastructure «- ( eLIPTIC
in the Netherlands: Arnhem Civiras
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http://www.omroepgelderland.nl/nieuws/2134955/Autorij
den-op-energie-van-remmende-trolleybussen
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Preliminary results | %ﬁi—%ﬂ (eLlpTlc

* Legal/ regulatory barriers: re-selling energy is still very difficult
for PT operators (ex. Bremen; ex. Leipzig: study of national
regulations; difference London vs. Oberhausen)

* Tax and accounting barriers: how do you solve accounting
when multiple parties are involved (e.g. Oberhausen: energy
and transport provider)

* Technical barriers: Available capacity, grid connection, voltage
stability, availability of charging stations (manufacturers),
standardised metering systems (ex. Szeged)




Preliminary results Il %ﬁ%ﬂ (ghlﬂlc
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* Cooperation with other stakeholders: e.g. cooperation with
car park operators (ex. Barcelona); e.g. cooperation of transport
operator/ energy/ charging station provider (ex. Bremen)

* Needs assessment/ demand estimation: suitable locations;
what and where is demand for electric charging points? (ex.
Barcelona)
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Part 2. Electromobility in Oberhausen

Use of existing tram infrastructure for the charging of e-Vehicles

£)20)
A e Al CONSULT %ﬂ(ﬁ_ -HorizonZOZO
CiViTAS
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Oberhausen in brief (C?J:'PT'C
("IVITAS pub

Oberhausen
Inhabitants 212.000
Area 77 km?2

STOAG (PT operator)

L2 -. Passengers 35.6mio/year
~ Low-floor buses 121
| -y < (2 full e-bus lines)

P No. of trams 6 (1 line)
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Separated route
for the mixed
operation of trams
and buses in
Oberhausen




Use of existing DC infrastructure

(ELIPTIC
s.:mimAs

13 Cities In
NRW with DC
infrastructures
for public
transport
systems
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Two battery bus lines _%@%ﬁ
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Start of operation: October 2015

Linie 962 15.62 km; 300 km/day
Linie 966 13.33 km; 170 km/day
Performance 125,000 km both lines

(from Oct 15 to Dec 16)
Availability ~ 85%

Energy consumption (12m bus)
- yearly average 1.3kW/km

\ Midilheim
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Tram-powered e-bus charging station %@% (gchlag]lc
° C i V iTAS public transport in cities
(at Sterkrade station)

Circuit breaker i L
r Charging device
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Klimafreundlich
Feinstaubfrei

Larmarm 3

ey 3 | Tram-.powere.d e-bus
= charging stations (at
Sterkrade station)
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 STOAG Video ~“2min




Extension of the bus charging device ~ Z12Y (E!:!EI'C
with 3 fast chargers for e-vehicles SLL

Circuit breaker L
' _ Charging device L
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3 fast-chargers for
private e-vehicles
at Sterkrade
station




Final design of the fast chargers

ENERGIE ERLEBEN

Ladevargan
abbrechen

Pkw-
Schnellladestatic 1

Wir tanken Strom!

3%

CiViTAS
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STOAG

Stadtwerke Oberhausen GmbH

Pkw-
Schnellladestatiq ,

Nur fiir Dienstfahrze -_"‘ ;

Unser Antrigp:
Innoyation
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Experiences from STOAG: %’*%’
Metering system

Main issue: calibrated/ standardized metering system for DC
measurement required, however, not available (ony for AC)

— Investments/ research by charging infrastructure
manufacturers necessary

— 18 months-long struggle with gauging office/ bureau of
standards (,,Eichamt”) to receive permit

— Result: exceptional and preliminary permit - energy sold
with the help of vouchers (1x charging - 15€; not by time or
per kWh)

— Need for new regulations + funding for DC infrastructure




CIVITAS

Thank you for your attention!

* Henning Gunter
* phone: +49 221 60605513
* e-mail: h.guenter@rupprecht-consult.eu

A Al CONSULT

Forschung & Beratung 6mbH



mailto:h.guenter@rupprecht-consult.eu

