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Pillar C use cases: Guiding questions

o Where to place multi-purpose
charging infrastructure?

o What different parties need to
be involved?

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

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



Potential of using existing public
transport infrastructure



Multi-purpose public transport grid 
with integrated REs

Source: 

RWTH 

Aachen



Pillar C use case examples

Szeged: installation of 

smart charging device 

able to charge e-buses, 

e-cars and e-bikes

Bremen: study on 

multimodal hubs incl. 

charging opportunities



Steps followed:

1. Analyse all parking areas of the city  

2. Find the use of the different areas

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

BSM underground parkings (both season 

holder and pay per use)

Regulated Surface parking areas (resident 

and non-resident areas)

Areas for loading/unloading of goods for 

urban freight vehicles

Taxi parking areas (taxi stops)

Barcelona: connecting existing charging 
points to the public transport grid

- 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

Objectives



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



Multi-purpose charging infrastructure 
in the Netherlands: Arnhem

http://www.omroepgelderland.nl/nieuws/2134955/Autorij

den-op-energie-van-remmende-trolleybussen

http://www.omroepgelderland.nl/nieuws/2134955/Autorijden-op-energie-van-remmende-trolleybussen


Preliminary results I

• 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)



• 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)

Preliminary results II



Part 2: Electromobility in Oberhausen
Use of existing tram infrastructure for the charging of e-Vehicles



Oberhausen in brief

Ruhr area
Inhabitants 5.2 mio
North-South 67 km
East-West 116 km

Oberhausen 
Inhabitants 212.000 
Area 77 km²

STOAG (PT operator)
Passengers 35.6mio/year
Low-floor buses 121
(2 full e-bus lines)
No. of trams 6 (1 line)



Separated route 
for the mixed 
operation of trams 
and buses in 
Oberhausen



13 Cities in 
NRW with DC 
infrastructures 
for public 
transport 
systems

Use of existing DC infrastructure



Two battery bus lines

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



Tram-powered e-bus charging station 
(at Sterkrade station)

• placeholder 

• Another placeholder 

• und das egal 

• just a placeholder

• presenting how it may

• look like



Headline of Slide

Tram-powered e-bus 
charging stations (at 
Sterkrade station)



• STOAG Video ~2min



Extension of the bus charging device 
with 3 fast chargers for e-vehicles 

• placeholder 

• Another placeholder 

• und das egal 

• just a placeholder

• presenting how it may

• look like



3 fast-chargers for 
private e-vehicles 
at Sterkrade
station



Final design of the fast chargers 



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
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