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Testing e-vehicle fleets

imc participates in the research project “Fleets Go Green”
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E-fleets on the test track

“Fleets Go Green” is a project designed to
analyze and evaluate the efficiency of electric
vehicles in everyday use with a factory fleet as
the test subjects. imc MeRsysteme GmbH is
participating in this research project spon-
sored by the Federal Ministry for the Envi-
ronment, Nature Conservation, Building and
Nuclear Safety (BMU). The research results
will form the basis for the decision to convert
regular vehicle fleets to electric cars in the
future.

imc MeRsysteme GmbH, together with the

Technical University of Braunschweig, the
Fraunhofer Institute, Volkswagen AG and oth-
er partners, is investigating by means of field
tests and mathematical models the potential
of electro-mobility with regard to the reduc-
tion of harmful environmental impacts of road
traffic. Based on this research, a holistic eco-
logical assessment will be conducted.

Scope of the project

The project includes a total of five modules
which cover the analysis and evaluation, as
well as the applications of the e-vehicle fleet
focusing on the following:

e Measurement, modeling, simulation
and evaluation of component-specific

energy consumption of the vehicles
(module 1)

¢ Investigation of business model-
specific and segment-specific driving
factors for user acceptance, as well as
the procurement behavior of fleet op-
erators, especially for electric vehicles
(module 2)

e Consideration of interactions with the
power grid and the testing of innova-
tive concepts for reducing the feed-
back and for the coupling of electric
mobility to renewable energy sources
(module 3)

¢ Integrated ecological assessment of
fleet operation and analysis of the fac-
tors involved (module 4)

e Derivation of recommendations for
political and economic decision mak-
ers, among other things, in the form
of decision support for the ecological-
ly-oriented fleet management of elec-

tric vehicles (module 5)

imc C-SERIES measurement device

For the data acquisition of mobile tests, the
electric vehicles were equipped with the imc
C-SERIES measurement system. These power-
ful and compact data acquisition systems are
ideally suited for universal measurement
tasks. They can be both computer-assisted
and autarkic and are light and robust.



The imc C-SERIES effectively met all require-
ments of the project.

Requirements:

e Digital measurement data acquisition
via fieldbus

e High-performance analog data acquisi-
tion

e Compact and robust design
e Weather resistant

® Wireless transmission of measure-
ment data

e  UPS battery back-up for power inter-
ruptions

e Autarkic operation

Compact & versatile: imc C-SERIES measurement system

The imc C-SERIES is equipped with differential
and isolated universal measurement amplifi-
ers with analog anti-aliasing filters. The uni-
versal measurement amplifiers offer a high
degree of dynamics, precision, low-noise and
flexibility. They are suitable for the direct con-
nection of:

e Voltage and current signals

® Any thermocouple and resistance
thermometer

e Strain gauge bridges with excitation
and cable sensing

e  Current-fed sensors (ICP)

... and offers a sensor supply as well as
TEDS

Depending on the model, the imc C-SERIES
provides sampling rates of up to 100 kHz and a
bandwidth of 49 kHz per channel.

The project team records electrical and me-
chanical variables as well as the travel route
via GPS, thus allowing for evaluations of route
profiles and conditions. In addition, the data
from the charging stations are recorded and
stored so that the energy storage devices (bat-
teries) can also be evaluated with regards to
charging capacity.

Data analysis with imc FAMOS

The analysis and evaluation of the acquired
measurement data plays a decisive role in the
“Fleets Go Green” project. The imc FAMOS
signal analysis software was used as part of
the project and provided a solution for the
following tasks:

e Control and automation of the process
chain — from measurement data ac-
quisition and analysis to data storage
in the database

® Measurement data visualization and
evaluation tool in the backend area
for all project members with appro-
priate imc FAMOS license

e Database interface

® Realization of import filter for external
data formats



imc FAMOS offers the possibility to load and
store a wide range of data formats, to create

comprehensive automation, to choose the
most varied display possibilities and to search
hundreds of measurements in the shortest
possible time.

With help from imc tools, automated evalua-
tions with weekly, monthly and annual reports
concerning the individual vehicles contribute
to the timely evaluation of driving profiles and
vehicle usage.

Automatic measurement data transfer

In the “Fleets Go Green” project, an automat-
ed data transfer was required. imc LINK is a
software specifically designed for remote ac-
cess to imc devices and enables automatic
copying or transferring of recorded data to a
PC or server. It ensures a seamless and secure
automated data transfer from measurement
devices which are not directly connected to a
computer.

imc LINK was used in this project to acquire
the measurement data that were stored local-
ly in the measurement device with an existing
WLAN connection, to copy them to a local
memory and to trigger the subsequent pro-
cess of data evaluation and storage in the
central database using imc FAMOS.

Database management system

For the collaborative “Fleets Go Green” pro-
ject, the imc SEARCH database serves as a
storage and reference structure for the variety
of data acquired, such as driving, charging,
weather and tablet. Via the connection to the
imc FAMOS analysis software, it is the com-
mon platform for measurement data.

The imc SEARCH database application sup-
ports regular database management systems
such as Oracle, MS SQL and MySQL. It is used
for central storage, administration, viewing
and browsing of measurement data. It seam-
lessly combines search results and measure-
ment data processing with the imc FAMOS
analysis software.

The data model of imc SEARCH is user-specific
and enables task-oriented storage and archiv-
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ing. A comfortable administration interface
makes it possible to define logical contexts
and to transform them into a user-oriented
data structure. The model consists not only of
individual elements, but also unites the rela-
tions of the elements among themselves.

Tablet data — driver reviews

In selected vehicles, tablets were also installed
to allow the driver to participate in surveys
before and after each drive. The resulting data
had to be assigned to the appropriate trip file
in the central database.

The survey data were stored as a .csv file con-
sisting of information regarding the vehicle,
start time, end time, charge status, as well as
subjective assessments on the comfort and
behavior of the electric vehicle. In order to be
able to evaluate these data records in a mean-
ingful way, the appropriate trip had to be
found in the imc SEARCH database and linked
with the tablet data.

Each of the survey files were processed ac-
cording to the same principle: with the help of
an import filter and an imc FAMOS sequence,
the .csv file information was imported to imc
FAMOS.

Weather data

In order to be able to analyze the trips with
regard to weather-related influences, weather
data were recorded at a weather station. The
logged data were made available to imc as
.csv files that contained the records per
month.

They provided information on the following
data:

® Global radiation
¢ Humidity

® Precipitation period

® Precipitation amount
® Temperature

® Maximum wind speed
® Average wind speed

¢ Wind direction

By means of an implemented import filter, the

data were imported into imc FAMOS, convert-
ed into respectively scanned data sets and
stored in the imc SEARCH database. This en-
tire process was similar to importing of the
driving, charging and tablet data using imc
FAMOS sequences.

Conclusion

In the “Fleets Go Green” project, as per mod-
ule 1, imc successfully equipped and modified
three vehicles with imc measurement sys-
tems. To provide a useable working package
for modelling, among other things, digital
fieldbus data were recorded, as well as analog
driving data at high sampling rates.

A database based on imc SEARCH was in-
stalled and managed for the purpose of cen-
tral data storage and the distribution of the
data to the project participants. All of the data
sets acquired in module 1, including data from
trips, tablet, weather and charging, were
stored there in a uniform manner that allowed
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straightforward data analysis with additional
software tools.

Due to the variety of data sources in format
and provisions (loggers from different manu-
facturers, weather stations, charging stations,
tablets), automated processes were devel-
oped that harmonize and homogenize the
import and transfer into the database.

Participation from imc in the BMU research
project not only demonstrates the company's
scientific and ecological commitment, but also
positions itself as a competent and innovative
test and measurement solution provider in the
field of electro-mobility.



Additional information:

imc Test & Measurement GmbH
Voltastr. 5
13355 Berlin, Germany

Telephone: +49 (0)30-46 7090-0
Fax: +49 (0)30-46 31 576
E-mail: hotline@imc-tm.de
Internet: http://www.imc-tm.com

imc Test & Measurement GmbH is a manufacturer
and solution provider of productive test and meas-
urement systems. imc implements metrological
solutions for research, development, service and
production. imc has particular expertise in the
design and production of turnkey electric motor
test benches. Precisely outfitted sensor and telem-
etry systems complement our customer applica-
tions.

Our customers from the fields of automotive engi-
neering, mechanical engineering, railway, aero-
space and energy use imc measurement devices,
software solutions and test stands to validate pro-
totypes, optimize products, monitor processes and
gain insights from measurement data. As a solution
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provider, imc offers their customers an attractive
and comprehensive range of services. These in-
clude project consulting, contracted measure-
ments, data evaluation, specialist deployment,
customer-specific software development and sys-
tem integration. imc consistently pursues its claim
of providing services for “productive testing”.

If you would like to find out more specific infor-
mation about imc products or services in your
particular location, or if you are interested in be-
coming an imc distributor yourself, please go to
our website where you will find both a world-wide
distributor list and more details about becoming an
imc distributor yourself:

http://www.imc-tm.com/our-partners/
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