AM-Spot Charging Stations
for Electrical Vehicles

Requirements.
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Solutions.

„Dad, what a great idea, to use electrical power for cars.“
Recipient of the
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From energy distribution
to energy management
Mennekes’ integral
approach
Experts from the world of
politics and industry are of
one mind: the future belongs
to electric mobility. Such a
future, however, is conditional upon the existence of an
efficient infrastructure, intelligent energy management
and simple, user-friendly
operation.
Smart solutions for load
management help to optimise the use of renewable
energy resources. This places
special demands on charging
systems and charging infrastructure and is the reason
why MENNEKES takes an
integral approach – viewing
all aspects from charging
station to charging cable
and vehicle interface. Car
manufacturers and power

companies have been testing
the reliability and suitability
of concepts in numerous
pilot projects. MENNEKES
products have been part of
these trials from the very
beginning.
Enabling intelligent
energy management
Only with intelligent energy
management the complex
challenges of electric mobility
can be met. The productivity
of energy grids has to be
harmonized with consumer
needs. Some vehicles have
to be charged quickly to
allow users to get back on
the road as quick as possible;
others spend the entire day
in a parking space. If power
companies are aware of these
patterns of use they can see to
it that the charging procedu-

re matches a driver’s usage
needs. At the same time it
is possible to ‘smooth the
curve’ of the power grid. Load
management of this kind
requires charging stations that
can communicate with the
system.
Communicative
charging stations
Charging stations must do a
lot more than simply supply
energy to vehicles. In future
the vehicle charging components have to communicate
via the charging station with
the power utility company
to make optimal use of
available resources through
load management. For
comfortable billing of the
drawn energy – communication interfaces are required
which will be also integrated

in the charging station.
In order to provide charging
station operators with maximum flexibility, MENNEKES
is developing AM Spot
charging stations with the
necessary interfaces for linkup to software and communication systems.
A charging station, however,
must do much more than
optimise the flow of electricity. In designing the AM
Spot, MENNEKES has considered a number of other
important aspects including
safety and security, ease
of installation and maintenance, and user-friendly
handling.
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Safe operation, high level of reliability
“Fill up” where you park

Safety and
reliability

The following features are
crucial to the economical
installation and efficient
operation of charging
stations.
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In most cases charging a
car with electricity will take
longer than it does to fill a
car with petrol today. This
imposes new demands on
infrastructure design, since
in the future cars will be
filled up where they are
parked. This means that the
filling (charging) process
must take place without
human supervision.

A number of safety measures
must be in place.
Active safety
Where charging is unsupervised, plugs must be safeguarded against accidental and
unauthorised disconnection
during the charging process.
In addition charging connections have to be de-energized
if not connected.
A mechanical interlocking
ensures that plugs cannot be
disconnected during the charging process. The plug locks

automatically as soon as
the charging process begins
and is released only when
charging is completed.
Electrical interlocking
ensures that the socket
is always de-energized as
long as there is no connection between vehicle and
charging station.
Thus guarantees that there
is no danger of an electric
shock from either charging
device and the charging
plug can never be inserted
or withdrawn under load.

Passive safety
Charging stations have to be
tamper-proof, avoid unauthorized access and ensure
an easy handling for users.
Standardized connection
Charging stations should
allow charging currents
ranging from 16A to 32A,
single-phase or three-phase,
enable charging capacities of
between 3.7 to 22 kW. This
results in a range of different

charging times. Ideally, all
charging capacities should
be supported by a single
plug. Additional contacts are
required for communication
between vehicle and charging station.
The charging devices will be
defined in an international
standard.
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Intelligent load management
and comfortable billing.
Load management
For power companies it is
indispensable to practice
tailored to suit load management. Only then it ensures
the optimal usage of energy resources. That requires
communication between
vehicle and charging station and between charging
station and power company;
to constantly monitor the
power grid load. Once this
communication has been

established, each individual charging point can be
centrally controlled in line
with the software being
used. Real-time gauging of
current flow and electricity
consumption makes it possible to optimise the curve of
electricity demand. In field
trials this information is used
for analysing consumers’ behaviour to enable planning
of future expansion of the
network to meet the prevailing patterns of demand.
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Intelligent load management smoothens the load curve and therefore
optimises the use of resources.
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Installation and
maintenance
Charging stations must be
designed to allow quick and
economical installation and
maintenance. The system is
self-monitoring and transmits malfunction messages
to the service centre.

Comfortable billing
Through suitable interfaces
within the charging station
and with adequate software
an automatic billing will be
integrated. MENNEKES charging stations will also support future business models
with different price structures

based on individual client
agreements, time periods,
current consumed and
other parameters.

Optimal usage
of resources.

Charging stations are the link
between vehicle and power
company. They allow exchange
of information with which
intelligent load management
and comfortable billing can be
realized.
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Consumer requests
Safety
and comfort.

From the consumer’s point
of view charging stations
must be available wherever
vehicles are parked for any
period of time. Locations
include company car parks,
multi-storey car parks and,
of course, at home. Charging stations must be safe
and intuitive to operate.
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The charging process
should be easy to start
and the battery should be
charged or at least partially
charged after return from
work or from shopping to
ensure the next destination
can be reached safely.
Requirements for
easy handling
To facilitate easy and safe
handling the following
requirements have been
defined:
The plug housing must
be ergonomic in design.
Plug and coupler need to
be connected intuitive.

Plug and coupler in
charging stations and in
vehicles must be positioned in an easy accessible area. Insertion and
withdrawal has to be
made easy.
Insertion and withdrawal
should be smooth even
after heavy usage of the
devices.
The interlocking has to
be initiated automatically.
Comfortable billing
Consumers expect a simple
and secure procedure for

registration and identification at the charging station:
An automated procedure
for recognition of car or
a simple authorisation
process using secure and
easy-to-use technology.
Consumers want to
be able to charge their
vehicle wherever they
are and be billed by their
utility company for electricity consumed.

Standardization
To allow electrical vehicles to become the means
of transport in the future,
charging has to be available
everywhere without problems. This is only possible
if the charging devices are
standardized.

Bi-directional
power transmission

earth
proximity

control pilot
neutral

Another Mennekes
innovation
As an innovative manufacturer of industrial plugs
and sockets MENNEKES
has submitted its own draft
standard to the IEC. In spring
2009 this draft standard
became the basis for the agreement between the largest
European power companies
and vehicle manufacturers
as the fundamental design
of charging connectors for
electrical vehicles.

L1

L2

L3

The charging couplers
developed by Mennekes are
already designed for future
requirements. This includes
also bi-directional power
transmission: The energy
can be transmitted from the
power grid into the vehicle
battery as well as from the
vehicle battery back into
the power grid.
Conventional coupler
systems are unsuitable, as
only connectors are fitted
with finger-proof contacts.
To allow power transmission in both directions all devices have to be equipped
with finger-proof contacts.

MENNEKES provides open draft standard

Standard conformity
IEC 61851-1:2001
Conductive charging systems
for electrical vehicles. Part 1:
General requirements

IEC 62196-1:2003
Plugs, sockets, vehicle couplers
and vehicle plugs – charging of
electrical vehicles –
Part 1: grid-bound charging of
electrical vehicles up to 250A
AC and 400A DC

The standard drafted by
MENNEKES conforms to the
following requirements:
Allows charging currents
from 16A up to 63A.
Suitable for single-phase
and three-phase charging
Allows bi-directional
power transmission.
The control-pilot contact
ensures communication
of data.

The standard, drafted by
MENNEKES, is the basis
for VDE Code VDE-ARE-2623-2-2, which is currently serving as an interim
solution.
In the intervening period MENNEKES plugs and
sockets have received VDE
approval.
The process to establish an
international norm is also taking its lead from the MENNEKES draft standard. The
process is not yet completed.

Charging
capacities
230V

400V

16A

3,7 kW 11,0 kW

32A

7,4 kW 22,0 kW

63A 14,5 kW 43,5 kW
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Integrated solutions
Requirements to the overall
system of charging infrastructure are complex. It
would be wrong to only
focus at a partial area of the
system. Isolated applications

are not viable in the future.
MENNEKES therefore views
the charging infrastructure
from all angles, to develop
an integrated solution, which
fulfils requirements from

power companies, operators
and customers a like.
An integrated solution
covers the whole spectrum
of hardware, ranging from
components such as re-

ceptacles, charging cable,
vehicle coupler as well as
complete charging stations
for various areas of application.

Complete charging stations

Charging receptacle

Charging cable with plug
and connector

Vehicle inlet
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“The future begins today – with innovative solutions
from MENNEKES.”

Trendsetting
charging stations
for e-mobility
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