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Self Introduction:
Born 1973 Stuttgart, Germany


Industrial Designer

(Studied at Burg Giebichenstein Halle /Saale 
Germany)


Author of the first book published ever on 
electric bicycles in 1996


since 1982 involved in electric mobility and 
renewable energy


since 1989 focus on electric bicycles


since 2002 active as freelance consultant in 
the area of muscle electric vehicles and 
volunteer in several organizations


Life target, contribute to a sustainable 
society with a sustainable mobility. 
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Self Introduction:
Active in the 80th in the local section of the german bicycle 
users association (ADFC)


1989 founding member of the Stuttgart Solar association a 
club of solar vehicle users, there chairing the solar bicycle 
section until 1992


1992 founding of the project ExtraEnergy and later president 
of the ExtraEnergy NGO and since 2013 managing director of 
the ExtraEnergy Services GmbH & Co. KG.


Development of the project EnergyBus and BATSO in 
cooperation with the Deutsche Post AG. Later founding 
member and board member of both industrial organizations 
which has evolved out of it. Since 2013 managing director of 
the EnergyBus GmbH a 100% subsidiary company of the 
EnergyBus association.


Active at the „Implementing Agreement Hybrid & Electric 
Vehicles“ of the international Energy Agency, 2004-2011 Co-
Operating Agent des Task 11 electric two wheelers and since 
2013 Operating Agent of the new Task 23: „Light-Electric-
Vehicle Parking & Charging Infrastructure“
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Self Introduction:
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Member of the EU Project „GoPedelec“ of the EACI and main 
content provider for activities in Italy, Hungary, Austria, Czech 
Republic, Germany and The Netherlands between 2009 and 
2013.  It was running within the EU Framework program 
„Intelligent Energy Europe“


Founding member of the IEC/ISO/TC69/JPT61851-3  the 
standardization group on Light Electric Vehicle 
Standardization (System architecture, Infrastructure, 
Interfaces, Batteries) 


Member of IEC SC 23H (Connectors)


Founding member and chairmen of the german mirror 
committee DKE/GAK 353.0.9  wich is representing the 
german voice within the IEC/ISO/TC69/JPT61851-3


Member of the DIN NA 112-06-01 AA N490 Cargobikes and 
member of the DKE/UK 542.4 DC connectors


Member of: CLC/TC21X  on battery safety



The Pedelec - the individual traffic tool just started 
Electric bicycles are not new! The first 
vehicles have been running at about 1885.

First production model was released 1932 by 
Philips/EMI in The Netherlands. 

A revival of electric two wheeler happened 
during the oil crisis in the 1970th - but was 
disappeared quickly after again. 

Since the mid 90’s pedelecs have been first 
sold in quantities higher than 100.000 units in 
the Japanese domestic market. 

Since end of the 1990s the electric two 
wheeler (legal as bicycles) became the 
domination individual traffic tool for wide 
citizens groups in China. Today the population 
of electric two wheelers in China has 
accumulated to about 200 million units, with 
annual production of 32 Million units.

Since 2004 the pedelec started its european 
success story in The Netherlands .

Since 2008 the pedelec was accepted finally 
as well in the german language room by many 
consumers and became visible in daily life 5



The Pedelec - more to be expected soon!
The Pedelec has gained in the offload segment some serious reputation since 2012 this 
trend has proven that it is the perfect fit to bring this segment new applications. It has 
the potential to bring the off road cycling experience to the masses like the ski-lift has 
enabled the masses to enjoy alpine skiing which was before a sport for a minority of 
over average passionated sports people. 

In the commuting and family pedelec application new parking policies as well as 
sharing technology as well as health insurance fitness programs will drive the pedelec 
to a absolute mainstream product. The number of pedelecs in operation may be within 
just 30 years close to equal of the number of inhabitants of the world. Like the bicycle is 
today in countries like The Netherlands and Germany.
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Pedelec market volumes Europe: 
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Global market potential of the Pedelec: 
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According to my 
expectations the 
annual Pedelec 
production will 
canibalize the majority 
of the bicycle and 
grow to annually 250 
million sales in 
approximately 2050. 







Technology just becoming practicable but 
jet still in a early stage!
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Graphic Page 36 of GoPedelec.eu Handbook published 2012, comparing the innovation 
stages happened to the telephone and brought in parallel to the innovation stages of the 
electric bicycle - the mayor improvements are still ahead!

 

http://GoPedelec.eu


2010: The EU Mandate 468 requires the industry to harmonize the 
EV charging interface. IEC set up standardization group within IEC 
61851 which startet operation 2012  

European Commissioner for Transport Mrs. Violetta Bulc visit to EnergyBus booth at IAA Frankfurt within the 
G7 Traffic minister meeting and get an introduction to the proposed solution according to the EU Mandate 468 12
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local government Targets:  
Reduction of non moving traffic in urban areas will 
make cities more human friendly 

Electric cars as privately used vehicle are no solution - they are still material 
resource hungry as well consume a lot of public parking space 
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Reduction of non moving traffic in urban areas will 
make cities more human friendly 

Münster Germany bicycle garage (always fully booked) and all other left spaces 
always overcrowded with bicycles and pedelecs 
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Reduction of non moving traffic in urban areas will 
make cities more human friendly 

Münster Germany, the parked bicycles are a serious issue in the urban space. The 
city understood that adding parking space will not solve the issue it only expand the 
accumulation of bicycles around the parking hot spots like train stations 



16Copenhagen Denmark, bicycles and pedelecs parking often is troublesome for the 
bicycle owners as well the pedestrians which may not get through any more. 
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18Malmö Sweden. a pedestrian zone partially jammed with parking bicycles 
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Hsinchu Taiwan, a little street - commonly sides are jammed with all kind of vehicles. 
Pedestrians have to share the road with moving vehicles no protected sidewalks are 
available. 
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Erfurt Germany, a bicycle garage beside the train station is commonly full with daily 
parking rates of 0,5 Euro, weekly fee 2 Euro, monthly fee 7,5 Euro and annual fee 60 
Euro. These fees do not scare users, they are considered as very reasonable - which 
they are - they give a indication that customers are willed to pay for bicycle parking. 



Osaka Japan, in several Japanese cities bicycle and scooter parking has a price. 
Free wild parking has been made illegal. So cyclists either have a private parking 
space at their home as well at their destinations or they have to use a public bicycle 
parking facility as a payed service. That is why the sales of coding bicycles is very 
high in Japan since it allows to store the bicycle at home as well at the work 
destination folded parked indoors in a corner. 
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For a high acceptance of the bicycle as means of transport it is helpful to consider 
that cyclists may under some circumstances would like as well take their bike with 
them when using some other means of transport when applicable. The availability of 
rental bicycles may reduce this need, but the privately owned bicycle will still coexist 
in many cases. 
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Standardization 
- parking/charging infrastructure 
responsibility on: 
- safety 
- Interoperability
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Governmental 
recommendations: 
- parking/charging infrastructure 
- vehicles 
- integrated public transport

Industry offerings



To a harmonized single communication 
language with precisely defined vocabulary:

Proposal CANopen 454
By CAN in Automation e.V. 
Nürnberg/Germany

47The perfectShape?

From >n< different connectors like common in 
todays market:

To a harmonized single connector for charging 
and discharging:

Proposal by EnergyBus e.V. Tanna/
Germany

From >n< different communication protocols 
and vocabulary:

Uart, CAN, Lin, RS485,... 

From >n< different battery shapes like common 
in todays market:

To a harmonized single shape! This is the most 
difficult item maybe impossible! Many years will 
be necessary to find a clear direction here! The ropa 
engineering proposal is maybe the only existing candidate for a 
solution?
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First trial on the charge & lock cable
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more at www.charging-infrastructure.org 

http://www.charging-infrastructure.org
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Italian version of a 
charge lock cable Idea 
presented at the 
Hannover Industrial 
show 2014
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Bicycle sharing schemes the game changer to turn 
cities into cycle cities.
The Velip bicycle rental scheme has turned Paris 
within a short period of time from a non cycle 
city to a city where cycling became a possibility!


The Pedelec will replace in rental fleets the 
bicycles quickly since the digital possibilities 
have made it possible to turn subsidized bicycle 
rental schemes into profit centers!


I do expect that we will have in the next 20 
years a global fleet of 10+ million public rental 
pedelecs augmenting the other mobility modes 
not only in downtowns but as well in rural areas.


Important to make it happen is that the 
infrastructure as well the vehicles could be 
operated for the local governments with a profit. 
Which is proven to be possible in Copenhagen 
in 2014!



Global growth of public bicycle schemes  
(Not including Pedelecs jet)
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End of 2013:  
500+ Rental systems at  
50+ countries with total 
about 700 000 rental 
bicycles!



Global growth of public bicycle schemes  
(Not including Pedelecs jet)
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Global growth of public bicycle schemes  
(Not including Pedelecs jet)
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Global public bicycle schemes  
(Not including Pedelecs jet)
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Bicycle sharing systems in Europe 
(November 2013)
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Bicycle sharing systems in North-America 
(November 2013)
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Bicycle sharing systems in Asia 
(November 2013)
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60Member status as of Spring 2014

EnergyBus Members 
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EUROPE: prEN 50604  

Secondary Lithium batteries for light EV applications 
100% positively voted in September 2015 to be published any time very 
soon. Convenership by BOSCH/ZVEI. Text evolved form BATSO.org 
Testmanual including UN T requirements.

International: ISO / DIS 18243 
Electrically propelled mopeds and motorcycles — Test specification and 
safety requirements for lithium-ion battery system.  
Project leadership by CATARC China. Next meeting February 2016 Tianjin 
China. Target of actor is to align standard with prEN 50604 requirements. 
But discussion not easy and final publication may still need some more 
time.

http://batso.org


Category 2 = N(1,2,3) 
Commercial EV/ Truck

Category 1-2 = M(2,3) 
Bus

Category 1-1 = M1 
(Full) Electric (Passenger) Vehicle (EV) 

Range Extended EV (REV) 

Category 3-5=L5e 
E-motor-trycycle Pedelec 
E-motor-trycycle  

Category 3-4=L4e 
E-motor-cycle Pedelec (sidecar) 
E-motor-cycle (sidecar) 

Category 3-3=L3e 
E-motor-cycle Pedelec  
E-motor-cycle 

  

Category 3-1=L1e 
E-Bikes Pedelec 
Scooter  

C 3-2=L2e 
E-Trycycle

C3-1=L1e 
E-Bike-Ped. 
Moped

EPAC

25km/h50km/h75km/h100km/h 25km/h 50km/h 75km/h 100km/h

Category 1-1 = M1 
City EV 

Plug in Hybrid EV (PHEV)

Category 3-5= L7e (L5e)  
Quadricycles 400kg  

Commercial Quadricycles 550kg 

Category 3-2= L6e(L2e) 
E-light quadricycles 350kg

15kW motor power

45km/h

Category black = UNECE Trans WP. .29/1045 
Category blue = EU Type approval legislation 2002/24/EC 
•If a category refers direct to a value this value is regulated by legislation  
•L6e & L7e Weight without battery, technical requirements of (xx) 
•45km/h EU needs to be changed to 50km/h UNECE 
•20km/h GE needs to be changed to 25km/h 
•LEV can have also the addition “R” rang extended or “H” hybrid

20km/h

On-board charger > 3kW 

On-board charger < 3kW 

Light Electric Vehicle (LEV) EU Type approval legislation

UNECE R100

only general information is 
not absolute

Battery > 20kWh

Battery < 20kWh

45km/h

Electric Cycles
4kW

0.25kW

Reverse energy flow



An overview of the standardization

IEC 61851-21-2

IEC 61851-3 LEV power supply system.

EMC power supply

IEC 62196-4 LEV DC coupler

IEC 61851-23/-24D.C. EV d.c.power supply system 

V2G communication 
interface

Plug, socket-outlet and vehicle coupler IEC 62196-1/-2/-3

TC
 6

9

EV safety similar  
to ISO 17409  

ISO 17409

IEC – Equipment side ISO – Vehicle side

IEC 61851-21-1
EMC, EV, if connected to grid

EV safety if connected to grid

Existence or Revision 
NWIP  
Under consideration  

ISO 6469

EN 14764 EN 15194 EPAC

e-PTW’s

ISO xxxxx

ISO 13063

≤50 km/h

≥50 km/h

Lack of standardisation
L7e 
L6e

Lack of standardisation≤25 km/h

Lack of standardisation

• L1e ≤25 km/h 

EPAC

• L2e 
• L1e ≥25 km/h

Category: 
• L5e 
• L4e  
• L3e

• L7e = (L5e)  
• L6e = (L2e)  
open question

EU Typ 
approval 

legislation

IEC 61851-1ISO/IEC 15118
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333
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301



An overvie of the standardization

IEC 60254-1/ -2 lead-acid traction batteries

IEC 61982,  
Secondary batteries for the propulsion of electric road vehicles

EN 50604-1 CENELEC
BATSO01, 2nd Edition 2011-03 
Manual for evaluation of energy systems for light 
electric vehicles (LEV) – Secondary Lithium 
Batteries

IEC 62660-3, NP, 

4

IEC – Equipment side ISO – Vehicle sideExistence or Revision 
NWIP  
Under consideration  

ISO/IEC PRF PAS 16898

ISO 12405-1/-2/-3 1st Ed 
Electrically propelled road vehicles -- Test 
specification for lithium-ion traction battery 
packs and systems
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≤50 km/h

≥50 km/h

L7e 
L6e

≤25 km/h
Lack of Standardisation

ISO 18243  
Electrically propelled mopeds and 
motorcycles - Specifications and safety 
requirements for lithium-ion traction 
battery systems
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9/
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C
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TC

69
x/
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x

IEC 62660-1/ -2,  
Secondary Lithium-ion cells for the propulsion of electric road vehicles



Committees regarding e-mobility

IEC 62196-1 

IEC 61851-1

IEC 61851-3

ISO 17409
IEC 62196-2

IEC 62196-3

IEC 62196-4

ISO 12405

Vehicle ISO TC 22Infrastructure IEC TC69

IEC TC 64, Basic safety requirements (IEC 61140, TS 60479)

Connector IEC SC23h

EN 50604 Battery 
safety

IEC 61851-3 IEC 62196-4 EN 50604 Battery 
safety

Removable battery systems only IEC responsible

IEC 61851-23



2015 2016
1298 10 11 1297 8 10 1163 41 2 5 1297 8 10 1163 41 2 5 4

2017
1297 8 10 11631 2 5 31 2

2018 2019
1298 10 11 1297 8 10 1163 41 2 5 1297 8 10 1163 41 2 5 4

2020
1297 8 10 11631 2 5 31 2

1stCD

1stCD

1stCD

DTS

1stCD

CDV

WD

iec61851-3-2

iec62196-4

Meetings

iec61851-3-1

iec61851-3-3

iec61851-3-4/7

NWIPiec62196-4

Meetings

iso18243

iec61851-3-4/7

iso18246

FDIS

FDIS

FDIS

FDIS

CDV FDIS

CDV

CDV

CDViec61851-3-2

iec61851-3-1

1stCD

iec61851-3-3

DTS

DTSCD

2ndCD

2ndCD

2ndCD

1st CD

iso18243

iso18246

FDIS

FDIS

2ndCD

DTS2ndCD

DTS2ndCD

Maintenance Team

Maintenance Team

1/27/16

3rdCD
3rdCD

2ndCD

DIS

DIS 2nd Ed



The present situation
• There are millions of electric two and three wheel vehicles 

• Many of the manufacturers refer to the IEC 60335-2-29 for the design of 
the chargers 

• This standard does not adequately cover the specific needs of this class 
of vehicle (charging outside …) 

• TC61 covers domestic applications and TC69 covers the charging of 
electric vehicles. 

• TC69 wishes to work with TC61 to ensure that specific requirements be 
established that extend the IEC 60335-2-29 to this market. 

• Initially this extra text will be included in a TC69 standard, and may be 
later adopted by TC61 



The safety concept in the IEC61851-3 series is based on several important points. 

• Communication between the various devices (active or passive) in the "Energy 
Management System" (EMS) as described in the IEC 61851-3 series.  

• not communication as such, but the presence or absence of communication is one of 
the safety aspects; 

• communication can be done only if ALL circuits are closed, or simply all plugs or 
vehicle connectors are fully inserted. As long as this is not met, ALL devices are 
switched off (inactive) i.e. no contact voltages with more than 12 V DC (communication 
voltage) at any location of the system; 

• until all devices in the system have agreed to work together, the system is not 
switched on, the switches of the single active devices are set to "Off". 

There are some more requirements to be fulfilled to get the system in work “active”.

Safety considerations:



This concerns in particular:  
•Classification 

• Characteristics of EV supply equipment and output 
• Protection against harmful ingress of water 
• Special environmental conditions 
• Protection against electric shock 
• Rated Voltages 

•Protection against access to live parts 
•Moisture resistance 

• Protection against ingress of water 
•Components 

• Plugs and socket-outlets and vehicle couplers 
•Supply connection and external flexible cords 

• Portable voltage converter units 
• Appliance Inlets and interconnection cords 

•The mechanical resistance,  
•The insulation level between the AC input and the DC output, 
•The marking.

Safety considerations:
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Proposed IEC/ISO/TC69/JPT61851-3-2 solution: 
Public space management for the non moving LEV traffic. As practiced today in most 
japans cities to provide quality pedelec parking facilities could become a business for the 
cities as well for privat entities in the moment wild unlimited public parking of two 
wheelers is banned. This would remove the worry about range since every-time a 
pedelec is parked it is plugged in for charging. Rule is that electricity is free of charge 
and the return of invest should only be made by charging the user timebase for the 
parking. This parking and charging interface is part of the Standardization process within 
the IEC/ISO/TC69/JPT61851-3-2 activities. 

Lock & Charge 
Large LEV utilizing the 3rd 
pin and charging at 120V, 
60A with up to 6kW

Only Lock and Park 
No electricity necessary

Lock & Charge  
LEV under low voltage 
directive 
Max. 60V 60A 3kW



Connector Socket

Electronic

NFC

Lock
CPUCAN-high

GND

+60V

+12V-Aux
GND-Aux

CAN-low

-120V (optional) Connector Plug

Electronic

NFC
CPU CAN-high

+12V-Aux
GND-Aux

CAN-low

GND

+60V

-120V (optional)

+60V

Power Contact design  
based on IEC 62196-2 
480V 63A Typ 2

-60V

GND
NFC
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6mm Pins

Lock Motor

NFC 
Electronic

Isolator
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Proposed IEC/ISO/TC69/JPT61851-3-3 solution: 
Standardized energy storage containers which are only payed by use, and which are 
universal in the application. Which will release the user from the initial investment into 
the energy storage devices as well in the worries on the natural degradation and 
necessary replacement during their lifetime. See more at: www.EnergyTube.de It is as 
well part of the Standardization process within the IEC/ISO/TC69/JPT61851-3-3 
activities.

http://www.EnergyTube.de
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Cloud based identification will make the difference
A wolrdwide roaming system and connection of serial numbers and user information. 
The possibility to park any LEV at any public parking place is only possible if the vehicle 
information could be automatically brought in connection with the owner informations. To 
enable roaming as well check if this vehicle/owner is generally authorized to use this 
parking services.

Internet 
/ Cloud

Data Base 
with all serial 

numbers of all 
EnergyBus 

products

Data Base 
with all 
registered 
users owning  
EnergyBus 
products

User key 
interface to the 
product via a 
web browser on 
any online 
device (e.g. 
smart phone).

Vehicle with 
EnergyBus 

components e.g. 
charge lock cable 
interfaces with the 

build in MtoM gateway 
using GSM, Wlan,… 

Data Base with connections 
between serial numbers and 
owners



Within the Project of IEA HEV IA Task 23 a jury has nominated 8 pedelec offerings 
from a wide ringe of systems as well as 3 winners.



As official Program of:

Supported by:

E-Bike Region Schwarzwald  
E-Bike Region Black Forest

Präsentiert von / Presented by:  
Schwarzwald Tourismus GmbH, 
Freiburg

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

elros – Elektromobilität für 
Rostock 
elros – Electric mobiliy for 
Rostock

Präsentiert von / Presented by:  
Janette Heidenreich Rostocker Straßenbahn AG, Rostock 
Projektleiterin für das EU Projekt „ELMOS“ 

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

e-velolink – Campus-e-Bike Sharing 
System 
e-velolink – Campus-e-Bike Sharing 
System

Präsentiert von / Presented by:  
Andreas Busa, Schatzmeister von e-velolink, Zürich, 
Schweiz

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

Ladeschloss für das Pedelec  
Charge & Lock Cable for Pedelecs

Präsentiert von / Presented by:  
Michael Götz, Tegernseer Tal Tourismus GmbH

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

Ludwigsburg Bike  
Ludwigsburg Bike

Präsentiert von / Presented by:  
Lena Hörter, Stadt Ludwigsburg, Referat nachhaltige 
Stadtentwicklung, Ludwigsburg

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

Mit dem E-Bike zur S-Bahn  
Take the E-Bike to get to the local 
train

Präsentiert von / Presented by:  
Mmag. Christina Freitag, Energie Steiermark Mobilitäts GmbH, 
Graz, Österreich

Bell

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

One-Button-Use-e-Bike  
One-Button-Use-e-Bike

Präsentiert von / Presented by:  
Andrej Emanuel Westermann, Technischer Leiter, PubliBike AG, Friburg - 
Schweiz

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



As official Program of:

Supported by:

GoBike Kopenhagen  
GoBike Kopenhagen

Präsentiert von / Presented by: 
Torben Dyrvig, GoBike International A/S, Kopenhagen 
– Dänemark 

Organized by:

Event within the 
Task 23 of „The 
Implementing 
Agreement for 
Hybrid & 
Electric Vehicles 
„ of the 
International 
Energy Agency::



Status of global development in the area of Task 23
• According to my observation there are about 40 relevant electric bicycle rental 

systems out there. And many more cities and regions are considering to apply 
a pedelec sharing system as enhancement of the public transport system.


• German City Aachen schedules a 1000 Pedelec rental system which is 
cannibalising a originally scheduled street tram line with the intention to have 
a better and cheaper public transport system


• Spanish City Madrid is scheduling a 1500 Pedelec rental system

• German City of Rostock opened a Pedelec rental system

• Danish City Copenhagen open Pedelec rental system 

• German City Hannover is scheduling a Pedelec rental system

• Spanish City Barcelona is scheduling a Pedelec rental system

• Columbian City Cali is scheduling a Pedelec rental system

• ...

• Summary: In many areas of the world Pedelec rental systems are considered 

as a inexpensive kind of public transportation network enhancement
92



• German City Aachen schedules a 1000 Pedelec rental system which is 
cannibalising a originally scheduled street tram line with the intention to 
have a better and cheaper public transport system
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• The Start up company Velocity Aachen UG which is supported by the 
City with 300.000 Euro start capital and run by students targets to 
launch a trial phase by autumn 2014.
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• The key benefits 
Velocity Aachen 
claims for their 
system are:


• Easy to use

• Flexible

• Environmental 

friendly

• Fast due to direct 

connections
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• The slogan: You ride, we take care for everyting. So simple!

• Some facts: 12 Month service, 1000 Pedelecs with 1750 parking 

and charging stations.

• The company is formed by students

• Embedded in University research program

• They claim to be the first pedelec sharing system in this size (not 

true any more!).
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• Spanish City Madrid started a 1500 Pedelec rental system launched 
summer 2014
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99Portugiese electric bicycle sharing system started in 2014 



• German City of Rostock opened a Pedelec rental system which is 
designed to enhance the public transport even the scale is quite limited 
with about 30 vehicles. But it is highly innovative and applying for the 
first time fully the non proprietary EnergyBus charging and 
communication interface which will allow in the future the roll out of the 
system with a mixture of different vehicles. The current pedelecs 
supplied by the german company Gobax have about 180 kg of payload 
which is a quite outstanding high value.
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• The Project is embedded into the EU Project www.elmos-project.eu 
which does try ways how to promote the use of Pedelecs in the south 
baltic region with partners from Sweden, Poland and Germany.
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LEV Infrstructure is nessecary:
- Example of the charge lock cable station, how it could look like

- The charge lock cable is necessary for non proprietary secure parking 

and charging

- One infrastructure for all: private bicycles, pedelecs and electric 

motorcycles as well shared vehicles of that kind

- Important is that the public or private body is handling the 
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The essential principle for a commercially viable 
infrastructure and rental pedelec system:
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109One weakness of the GoBike system is the still proprietary parking infrastructure 
which need to be completely financed by the rental income. 
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Contact data:

EnergyBus e.V.

Hannes Neupert

Executive Director & Treasurer

Koskauer Str. 100

07922 Tanna

Germany


Phone: +49 36646 27094

Mobile: +49 173 35 88 221

Email: hannes.neupert@EnergyBus.org

Web: www.EnergyBus.org
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Additional recommended resources:
• The GoPedelec handbook which is the summary of the 

EU funded project GoPedelec and cofounded by the 
International Energy Agency Hybrid & Electric vehicle 
agreement Task 11 electric two wheelers. Available for 
free download in many language versions at: 
www.GoPedelec.eu


• The Biannual Magazine of ExtraEnergy.org which is 
covering the latest tests results of key products sold in 
the EU market and focus reports on relevant topics as 
well as a company and product directory of key 
suppliers of LEV components. Available for free 
download in chinese, english and german language at: 
www.ExtraEnergy.org


• The brochure of the EnergyBus organization introducing 
the EnergyBus standard as a non proprietary interface 
between electrical components of any kind which can 
exchange energy and communication through a single 
outlet available for free download at: 
www.EnergyBus.org 112
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Additional recommended resources:
• The LEV Conference is since 1995 a annual or sometimes 

biannual event which was many times a first time 
presentation location for key developments in the area of 
light electric vehicle infrastructure. The latest report 
summarizing the 8 nominated projects of the 20014 E-Bike 
award as well all lectures of the LEV Conference hold at the 
3rd of October 2014 at the Intermit trade show in Cologne 
Germany. Free Download at: www.LEVConference.org


• The charge lock cable pilot project has offers some Project 
introductions and background material available for free 
download at: www.Charging-Infrastructure.org


• The public transport operator of the city of Rostock RSAG 
has developed a unique pedelec rental system which is 
introduced in 2013 called „ELROS“ which was cofinanced 
by the European union within the „ELMOS“ project. The 
brochure of Ziegler Company (german language version 
only) as well the final report available in english and german 
language are available for free download at: 
www.ExtraEnergy.org 113
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Additional recommended resources:
• The swiss organization OPI2020 has published a general 

guide for electric mobility infrastructure available for free 
download in english, italian, french and german language 
at: www.Opi2020.ch  please search in the section news


• The Institute for Transportation & Development Policy 
created a excellent report with general advice on 
implementing bicycle sharing schemes. Available for free 
download in english language at: www.itdp.org


• During the Velo-City conference Vienna 2013 many very 
good lectures have been hold on the subject of public 
bicycle sharing and its infrastructure. The textures are 
available for download in either english or german 
language versions for free download at:            
www.velo-city2013.com
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Please visit the project website: www.ieahev.org

115

http://www.ieahev.org

