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To a harmonised single communication 
language with precisely defined vocabulary:

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

What need to be settled 
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The perfectShape?

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

To a harmonised 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 harmonised single shape! This is the 
most difficult item maybe impossible!  
The ropa engineering proposal is at least one existing 
optional candidate for a solution.
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Repeated slide of the presentation held on 
May 8th 2013 at Turin IEC/ISO meeting



Recommended next steps
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Watch the existing programs and let the topic become more mature. 

It is still a early stage for a standard on swappable batteries. Even the world 
would need it urgently. That is why the ISO/IEC working group may be a 
good location to bring together the facts which are necessary to create it. 

A) Observation of the market and the battery technology
B) Collection of reference data of existing approaches and creation of a 

database with all the positive and negative leanings which can be taken 
out of the existing solutions.

C) Contact to other applications of mobile energy storage devices and 
check if this areas overlap enough.

D) When time is considered as matured start the standardisation work.

Repeated slide of the presentation held on 
May 8th 2013 at Turin IEC/ISO meeting



Items relevant which need to be observed:
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A) Battery technology in terms of price per Wh, warrantied lifetime, energy 
density, competitive situation in the market

B) Battery recycling schemes and their practice
C) Transport regulations (in case they get more tight this may become a 

driver for battery swapping since vehicles shipped may be shipped 
without a battery and be equipped at the destination with swappable 
batteries). 

D) Need for public quick charging/swapping
E) Common business cases for battery ownership/pay by use options
F) Emerging battery chemistries which may become game changers ore 

other energy storage technologies which might be relevant and 
practical for the light electric vehicle application

G) Commonly used voltage range in the LEV application
H) Typical electrical current drawn in LEV applications

Repeated slide of the presentation held on 
May 8th 2013 at Turin IEC/ISO meeting



Observation of the market and the 
battery technology
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Chinese domestic and export market changing rapidly form 
entry level products utilizing PB battery technology towards 
vehicles in the middle to upper class utilizing Li-Batteries.

David Howell of the US Department of Energy presented last 
week during the International Energy Agency Executive 
Committee Meeting of the Implementing Agreement for Hybrid 
and Electric Vehicles held at Copenhagen/Denmark.

He presented the expectations on the development of the 
commercially available battery technology by 2022 in his slides 
presented in the Parliament building of Denmark at the 22nd of 
May 2014.
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At the 13th of April 2014 the chinese bicycle associations have explained during the Li-
Battery E-Bike Industry summit at the Shanghai Cycle Show the 5 Year plan for lithium 
batteries in two-wheelers in China. 
The Target is to have 10 Million annual sales of lithium battery powered two-wheelers in 
the chinese domestic market latest by 2019. Another announced target is to increase the 
quality level in the export market, which should lead to an average unit value of 1000 USD 
for exported electric two wheelers.
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David Howell of US Department of Energy presenting at the IEA HEV-IA ExCo 
Meeting Copenhagen/Denmark 22nd of May 2014
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Collection of reference data of existing 
approaches. Creation of a database with all the positive and 
negative leanings which can be taken out of the existing solutions
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The work stage reached here is divided in two parts: 

A)  An overflew on general areas of applications for lithium batteries today 
and where there is maybe a overlapping use case for standardized batteries.  

- Household battery storage to buffer decentralised generated renewable 
energy

- Grid buffer batteries to be used to buffer peak energy situations in the 
network

- Car, bus and truck battery modules
- Cleaning machines, pallet trucks, mobile equipment, robots and military 

devices
- Airplanes and Trains
- LEVs
- ...

B) Attached to this presentation you can find a summary of todays modular 
battery solutions by Johannes Dörndorfer of Ropa Engineering GmbH. It is for 
sure not complete but shows impressively how much is going on in this area.
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In all mentioned areas proprietary battery solutions are extremely cost 
intensive in the development, they slow down the implementation into the 
market as well block financial and human resources in the companies 
which do apply them.

Since a few years the VDMA (Association of Mechanical Engineering 
Industry with more than 3000 members) has a working group called „E-
Motive Modular Multi Use Battery“. This group formed by a wide range of 
VDMA members has worked on general requirements for such batteries.  

Since the beginning there is a contact between this group and EnergyBus 
on a lose base. But within the last 12 month the contact has been 
intensified and finally both industrial organisations teamed up with the 
target, to make such a multi use battery come reality as soon as possible!

Contact to other applications of mobile 
energy storage devices and check if this 
areas overlap enough to consider to 
cooperation in the standardisation project



Cooperation VDMA E-Motive Multi Use 
Battery Project and EnergyBus 
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The E-Motive group of the german industrial organization VDMA 
(Association of Mechanical Engineering Industry with more than 3000 
members) and the EnergyBus organization have officially announced 
their partnership on the development of a universal swappable battery 
at Hannover Industrial show on the 8th of April 2014.
EnergyBus/Can Open 454 will be used as communication interface 
for the future Multi Use Battery specified by the VDMA E-Motive 
group. The group will as well join the work of the DKE/GAK 353.0.9 
and bring in their requirements into the WD 61851 Part 3-3: 
Requirements for Light Electric Vehicles (LEV) battery swap systems. 
The general understanding is that a standard swappable battery has 
to be neutral of any specific application to have a chance for a 
international acceptance and success. It should be applicable to many 
usages from handheld devices to stationary Gigawatt grid buffer 
storage systems. 
It should be prepared to be moved during the lifetime to different 
applications which suite the state of health of the battery system.
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Some Pictures of the joint presentation of the VDMA and EnergyBus of Hannover 
Industrial Show April 2014
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The german language brochure of the VDMA „E-MOTIVE Modular Multi-Use 
Battery System“ showing the Logos of some of the active members.
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The booth was centrally located at the Mobility-Tec Hall of Hannover Industrial 
Show - directly beside the booth of the German government on electric mobility.
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To show the modularity of the proposed battery design to several 
applications it was shown for example like pictured here in a industrial 
floor cleaning machine.
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In a huge fork lift, in a cargo bicycle as well small cleaning machines. In 
every machine a different number of modules was applied. 



EnergyBus Members

German vice Kanzler and Minister of Energy and Economy Mr Sigmar Gabriel 
visited the joint booth of VDMA E-Motive Multi-Use Battery and EnergyBus at 
Hannover Industrial show at the 9th of April 2014. (Picture: Hannover Messe)



22

A very radical approach was 
present within the 
EnergyBus display at the 
joint booth of VDMA. 
EnergyBus member ropa 
created a stackable energy 
storage system which treats 
electric energy like a liquid 
to be sold in bottles - called 
energy tube.

The system called 
EnergyTube is based on the 
common 18650 cell format, 
The pack connection uses a 
combination out of NFC 
communication and 
conductive power contacts.

More information available at: 
www.ropa-engineering.com

http://www.ropa-engineering.com
http://www.ropa-engineering.com
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On the next pages a presentation of ropa engineering is embedded for 
your detailed reference on the EnergyTube approach.
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When time is considered as matured to 
start the standardisation work?
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VDMA and EnergyBus agreed to bring in together the work on a standard 
multi use battery approach developed within the last years into the 
standardisation process by transferring the past experience into the WD 
61851 Part 3-3: Requirements for Light Electric Vehicles (LEV) battery swap 
systems through the german mirror group DKE/GAK 353.0.9.

The idea is to start with this work immediately to prepare some proposal to 
be provided by spring 2015 when this topic is due in the international 
standardisation roadmap of IEC/ISO/TC69/JPT61851-3.



Standardisation roadmap:
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Executive Summary:
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Many parallel developments are happening, but commonly they are 
focussed on a specific requirement. 

It seems to me not possible to look on a single application of batteries only 
when considering standardisation for a really universal battery pack. 

Since batteries need to be able to float between applications during their 
retirement process to make the most use of the energy investment done to 
produce them. 

The availability of a affordable and widely available standard battery would 
have a strong impact on many developments worldwide. 
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Additional Material:
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Please consider that the attached material is only for IEC ISO internal use 
only not for publication.

- German VDI Newspaper publishes on the 23rd of May 2014 an article on 
the danger potential of Lithium Ion Battery energy storage devices 
installed at private households to store renewable energy

- Market review on modular battery solutions by Johannes Dörndofer of 
Ropa Engineering GmbH compiled on the 17th of March 2014


