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Servicing light electric vehicles is expensive because
keeping a stock of spare parts requires space and ties up
money. Every vehicle needs its own charger. Using the
wrong charger is a real danger as the battery might short
circuit and fail. For bicycle retailers it is di cult to deter-
mine which part of the electric drive failed, therefore di-
agnostic service tools are a great help. Most manufactur-
ers do not provide such tools and their protocols are not
designed to provide data which helps to diagnose prob-
lems. Those few manufacturers which offer diagnos-
tic tools recommend expensive special equipment only
available to licensed dealers.

The history of batteries cannot be determined. So a used
battery can be like-new and well maintained, or almost at

the end of its life.

Reselling a battery is a gamble.

With EnergyBus

The EnergyBus connectors and bus system makes it pos-
sible to provide one charger for every battery, independ-
ent of chemistry and size. Since systems are compatible,
the dealer does not have to stock many similar compo-
nents of di erent suppliers, but instead can o er a variety
of components in price and quality.

A diagnostic tool with service software can access the di-
agnosis data of any LEV. It allows quick and e cient di-
agnosis so the faulty component can be identified and
replaced. Spare parts have a longer availability and new-
er components can replace older ones without braking
the system (backwards compatibility). The battery’s his-
tory can be read and its state of charge (SOC) and state
of health (SOH) determined. With this data warranty cas-
es can be separated from misuse issues and the value of
used batteries can be determined for resale.

Servicing vehicles with EnergyBus is quick and easy.

LEV diagnosis tool
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Bicycle manufacturers developing electric assisted bi-
cycles face high development costs since every compo-
nent of the system — battery, motor, controller, charg-

er — must fit together and therefore is often customized
and not interchangeable between models. If for instance
the battery technology is changed, then other parts
must be changed as well, like the battery management,
charger, charger connectors and motor control software.
With production of each component this results in small
group production and therefore high costs. If the bicycle
manufacturer uses system components from suppliers
he becomes dependent on their availability and cannot
easily choose from a variety of competing products due
to their incompatibility. Many di erent custom compo-
nents result in increased need for storage capacities for
replacement and assembly items. With the current plugs
and protocols, small series or custom built pedelecs and
e-bikes are expensive to develop.

Product developers have tough compromises to make:
the desired functions and the quality of the product com-
pete with the available development time and budget.

With EnergyBus

The EnergyBus solves this issue as it allows manufactur-
ers to bring products to the market with great function-
ality, quality in a short development time, with low costs.
This is achieved through communication between the
components. It enables them to interact and change their
functionality depending on the controller’s capabilities.
For example, one charger could fit all batteries since they
communicate the needs through the bus. This increases
the life of the product because the components are used
according to their specifications. On a variety of di erent
products the same system can be used, single compo-
nents can be exchanged. Manufacturers have redundant
supply choices because the components are exchangea-
ble. Since development is easy, new markets can be cre-
ated as specialized products become profitable. Special
customer wishes can be quickly fulfilled.

More applications for a component results in larger lot
size and more profit.

EnergyBus guarantees a safe, expandable and compati-
ble system.

EnergyBus eV.is a joint e ort to specify a plug and com-
munication standard for light electric vehicles. Every
company from the industry is welcome to join and take
part in our mission.

Q Quality, Functions, Safety
C Costs
T Time
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Around 1900, when inner tube tires were the new thing
in the bicycle business, a multitude of di erent valve sys-
tems were patented, and a variety of di erent designs
competed against one another to become the standard.
Today plugs for communication and power transmission
on pedelecs and e-bikes are not only incompatible with
other designs from other companies, but some of them
are also defective. Manufacturers rely on plugs that were
not made for LEVs, and that do not meet the require-
ments of safety and reliability for bicycles.

Here are a few examples of plugs used for charging bi-
cycle batteries, and also a few reasons why they are not
safe: headphone jacks, short circuit when being plugged
in and when they touch another metal surface. They are
not designed for high currents and the contact durability
is low. Antenna (Belling-Lee),and Chinch, plugs loosen
easily and spark when they are plugged into a hot cable.
Poor contacts lead to shorts and cause sparks. XLR-Plugs,
are popular for use on electric bicycles, but are used with
di erent voltages, and pin-configurations, depending on
the manufacturer. This causes confusion and danger es-
pecially at the workplace and for the family with di erent
kinds of pedelecs at home.

[N

The Speakon®/PowerCon®, connectors are a proprietary
loudspeaker/stage equipment connector family made
by Neutrik and are expensive and very bulky for bicy-
cles. Barrel connectors, can be easily confused with oth-
er plugs because they are commonly found on DC devic-
es at home. The standard AC plug, is commonly used on
Chinese electric bicycles. It is only legal for 110, 220 and
230V AC. DC current bicycles with this plug are not safe
and are illegal to sell in Europe. Molex and D-Sub, are
plugs made for computer components and are neither
watertight nor made to withstand frequent plugging, or
vibration. While plugs from the car industry can be wa-
tertight, they are especially hard to unplug and thus not
conducive for LEVs that are plugged in, and unplugged,
all the time. The SAE connector, is a hermaphrodite plug
made to specification of the Society of Automotive Engi-
neers. It tends to unplug with vibration, especially when
it is worn out. Single crimp connectors  are dangerous
since the polarity can be easily confused.

Wrong or reversed polarity between battery and charg-
er is dangerous as that it destroys the electronic com-
ponents and can lead to fire and explosion with the
emission of poisonous gas.

With EnergyBus

The EnergyBus plug is designed to meet the require-
ments for light electric vehicles (LEV). It is easy and safe
to use, water-resistant and stays tight and in place wheth-
er riding on the street or o -road. Since it is only available
for LEVs it cannot be mistakenly used with other connec-
tors in the household.

EnergyBus connectors transmit data only, or data and
power. All plugs fit together directly, or by an adapter. Safe-
ty is guaranteed because there is no voltage on the pow-
er contacts until the system verifys compatibility through
communication. This also leads to a longer product life
since the connectors do not plug in hot. Components on
the bicycle can be exchanged but no danger nor damage
can occur. To ensure the compatibility to the EnergyBus
standard it will be tested and certified by EnergyBus e.V.

Bicycles equipped with EnergyBus will be the custom-
er’s choice.




