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Dropping the HV Battery
for more Safety

HV Acceleration Measurement

In the development of battery-powered electric vehicles, tests on high-voltage
components must be performed in accordance with applicable standards and norms.
To verify an electric vehicle for various national markets, accelerations inside and
outside the traction battery must be measured during drop tests. If the HV battery
does not pass the test according to the requirements - for example, because it is too
severely damaged by the impact - further optimization is required. Green Testing Lab,
a service provider in the field of battery testing, performs combined, synchronous
measurements in special test environments using measurement technology from CSM.

Safety tests for worldwide sales

The use of high-voltage components in electric
vehicles not only brings new technical challenges,
but also requires components to meet new safety
standards. These are primarily intended to prevent
danger to people and possible damage to property
- in every situation over the entire life cycle of

Joint expertise in testing

The company Green Testing Lab specializes in a
range of standard-relevant tests on high-voltage
batteries. Founded in 2020, various tests are perfor-
med in special test chambers at the site in Greinbach
(Austria). Here, the impact of extreme conditions
on the safety of high-voltage batteries is analyzed.
The battery drop tests performed by Green Testing
Lab include the standards SAE 2464, SAE J2929,
UL 2580, USABC, Freedom CAR, QC/T 743 and the
South Korean standard KMVSS. Green Testing Lab
uses measurement technology from CSM to test
among other things vehicles for sale in South Korea:
The “Korea Motor Vehicle Safety Standard” (KMVSS)
requires a battery pack with a state of charge of 80 %
to hit a concrete floor from a height of 4.90 meters.
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the vehicle. This also includes different national
drop tests for the high-voltage battery of electric
cars. These drop tests must be successfully passed
before the vehicles can be sold in the respective
countries.

The forces acting on the battery during the test
can be used to determine how the component will
behave in the event of an accident, for example.
This is intended to prevent high-voltage batteries
from burning or exploding in certain situations, for
instance in the event of a collision. "The decision to
use measurement technology from CSM was not a
difficult one. The robust measurement modules are
well-known in the industry and represent a certain
standard for us. With a measurement setup from
CSM, we achieve reliable results for various tests,
while at the same time receiving excellent support",
explains Max Hofer, Managing Director at Green
Testing Lab GmbH.
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Setup for special requirements

For the drop test to be successful, acceleration must
be measured at various points inside and outside
the HV battery. This means that different measu-
rement technology must be combined: Inside the
pack, the data is acquired in a high-voltage-safe
manner and synchronized with measurement data
from other acceleration sensors attached to the
outside of the pack housing. The measurement
technology itself must also not interfere with or
be compromised by the test setup. With a drop

All measurement modules are placed at half the
drop height to minimize interferences due to the
optimal length of the sensor cables. For accelera-
tion measurement within the pack, an HV-safe HV
IEPE sensor cable is inserted into the high-voltage
battery pack via cable glands and three com-
mercially available uniaxial accelerometers are
connected to it. The data from these accelerome-
tersisacquired with the HV IEPE3 FL100 high-vol-
tage measurement module at a data rate of up to
100 kHz per measurement channel. The data from

Battery Pack
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height of almost five meters, robust measurement
technology and sensor cables must be used that
are suitable for the expected loads. To ensure that
the dynamics of the forces occurring when the pack
hits the ground can be recorded in detail, the events
during the fall are to be filmed from different angles.
By additionally acquiring the communication of the
battery control unit, it is possible to check whether
the safety mechanisms of the battery are functio-
ning as planned.

other accelerometers attached to the outside of
the battery pack housing is measured with the
AD4 ECAT IE100. This module also allows a mea-
surement data rate of up to 100 kHz per channel.
An XCP-Gateway ensures the synchronization
of the connected measurement modules using
the distributed clocks method integrated in the
Ethernet standard. It also acts as the interface to
the data acquisition software by converting the
signals to XCP-on-Ethernet.

Vector vMeasure

EtherCAT®

Vector VN Interface

www.csm.de

2/5

Version 01.00



HV Acceleration Measurement
Dropping the HV Battery for more Safety

With vMeasure from Vector Informatik, the mea-
sured values can be analyzed and evaluated in
accordance with the specifications of the South
Korean standard. In addition, a Vector interface is
used to record the data from the battery control
unitvia CAN to check what effects the forces from
the drop have on the communication between
the battery and the vehicle. This data is acquired
and evaluated synchronously with the physical
measured values.

»The integration of CSM's measurement techno-
logy with other products, especially with Vector's
software, works perfectly. As a result, the mea-
surement and evaluation of measurement data
merge smoothly.«

Max Hofer, Managing Director Green Testing Lab GmbH

In addition, several high-speed and infrared came-
ras are positioned around the measurement setup
to visualize any damage or temperature changes
to the battery.

Data Analysis and Measurement Data Management
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HV IEPE3 FL100
AD4 IE100

E-Mobility Basic Measurement System

Voltage, current, temperature, acceleration, strain, vibration, flow, humidity, pressure,
torque, speed, frequency, performance data, efficiency, effective power and much more.

CAN, CAN FD, LIN, ECU CAN, CAN FD,
FlexRay, Ethernet Ethernet

Vector Data Logger / Interfaces CSM Logger

Fig. 1: The Battery drop test in the systematics of the Vector E-Mobility Measurement System

Harmonized overall system

With the solution consisting of CSM measurement
modules and Vector software and hardware, the
battery test can be performed precisely in accor-
dance with KMVSS specifications, as the high-
voltage-safe measurement technology also
allows the conditions within the battery pack to
be measured.

»We would choose measurement technology from
CSM time and time again: This is not only due to
the quality of the hardware, but above all to the
great support from the CSM team. Any ques-
tions or problems are dealt with quickly and in a
solution-oriented manner — a decisive criterion
for us.«

Max Hofer, Managing Director Green Testing Lab GmbH
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The combination of measurements inside and out-
side the high-voltage environment and the acqui-
sition of ECU data in a single measurement system
offers particular advantages for the synchronization
and rapid acquisition of data from the accelero-
meters. This facilitates the evaluation of the col-
lected data, especially due to the synchronization
better than 1ps and the temporal resolution of
up to 100 kHz. In addition, the CSM safety concept
allows the simple use of known standard sensors in
the HV environment and thus ensures an easy-to-
implement measurement setup.
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HV IEPE3 FL100

CSM's HV IEPE3 FL100 measurement module was specially
designed for measurements with IEPE sensors, e.g. triaxial
acceleration sensors, in a high-voltage environment. It offers
three analog inputs with a modified sensor supply for the
connection of IEPE sensors. Sensor cables such as the K960,
designed for this module, enable the safe operation of stan-
dard sensors in HV environments.
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AD4 ECAT MM-Series - Typ IE 100

CSM's AD4 ECAT IE100 measurement module is ideally suited gt 05 - ‘
for the most accurate analysis of high-frequency signals with O : . (
measurement data rates of up to 100 kHz per channel. It 2

offers a high-precision and unipolar sensor excitation from

5to 24V DC for a variety of sensors.
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XCP-Gateway Series

CSM's XCP-Gateway Series protocol converters were specially
developed for CSM EtherCAT® measurement modules and for
measurement tasks with multiple measurement channels and
high measurement data rates. The XCP-Gateway is available
in "Basic" and "pro" versions. The "pro" version has two CAN
interfaces via which CAN-based CSM measurement modules
can be connected and integrated into the XCP-on-Ethernet
measurement data protocol. In the "pro" version, temperature
data from the HV Breakout Modules can also be transferred
directly via EtherCAT®.
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Complete solutions from a single source:

CSM provides you with comprehensive complete packages consisting of measurement
modules, sensors, connecting cables and software - customized to your individual needs.

Further information on our products are available on our website at www.csm.de

or via e-mail sales@csm.de.
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CSM GmbH Headquarters (Germany)

Raiffeisenstr. 36 « 70794 Filderstadt
. +49 71177 96 40 X sales@csm.de

CSM Office Southern Europe (France, Italy)

ArchParc « Immeuble ABC 1+ Entrée A
60, rue Douglas Engelbart « 74160 Archamps, France
. +33 450 95 86 44 X info@csm-produits.fr

CSM Products, Inc. USA (USA, Canada, Mexico)

1920 Opdyke Court, Suite 200 « Auburn Hills, MI 48326
. +1248 836 4995 X sales@csmproductsinc.com

CSM (RoW)

Vector Informatik (China, Japan, Korea, India, Great Britain)
ECM AB (Sweden)

DATRON-TECHNOLOGY (Slovakia, Czech Republic)

Our partners guarantee you worldwide availability.

Feel free to contact us.

CSM GmbH Germany is certified.

150 9001, ISO 14001

Certifisd Integrated Quallty DAkks
and Environmental
Managament System Deutsche

Akkreditierungsstelle
www.fuv-sud.com/ms-cert D-K-15214-01-00

All trademarks mentioned are property of their respective owners.

Specifications are subject to change without notice

CANopen® and CiA® are registered community trademarks of CAN in Automation e.V,
EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.



