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High-Voltage Safe Measurements
at Charging Stations

HV Current and Voltage Measurement

The electric vehicle charging infrastructure will be greatly expanded in the coming
years. Companies that provide charging solutions, and operators of charging station
networks must thoroughly test and validate the different types of charging stations.

Background

Currently, each vehicle manufacturer has its own measurements validate the charging station com-

charging strategy. With the aim of ultimately impro-
ving the efficiency of the various charging proces-
ses, they are all being compared. The tests and

Challenge

Charging stations are tested with test bench sys-
tems. In most cases, these test benches are specially
developed for the test tasks, e.g. functional testing
or testing charging components in a network. For
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ponents as well as the charging modes, the energy
flow, and different combinations of functions.

detailed examination of charge efficiency, the char-
ging characteristics of different types of vehicles
should be measured.
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The measurement setup shown in the diagram
is an example of a DC charging station (three-
phase 400V / 22kW DC charging system). In the
high-voltage lines before and after the charging
station, current, voltage and power are measured
with High-Voltage Breakout Modules (HV BM). If
required, the measurement is also carried out
after the charging socket (Combo 2) in the vehicle.
The measurement data is recorded on the analy-
sis PC. Validation of the charging process based
on the measurement results is completed using
Vector software vMeasure or CANape. All HV BM
from CSM are connected to the analysis PC via
EtherCAT and XCP-Gateways.
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The various verification questions are, for
example:

» Do loading functions behave correctly under
all operating conditions?

» How does each individual energy flow behave
over the charging time?

» Whatis the power loss of the charging device?

Is the charging profile optimally controlled?

» How quickly can the maximum charging power
be reached?

» How long does it take for the battery to be
fully charged?
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Fig. 1: A HV Breakout Module (HV BM) measures current and voltage between the charging station and the on-board charger

in the vehicle.
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Fig. 3: With an XCP-Gateway, all HV BM and other measurement modules are connected via EtherCAT® and synchronized via PTP.
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Voltage, current, temperature, acceleration, strain, vibration, flow, humidity, pressure,
torque, speed, frequency, performance data, efficiency, effective power and much more.

E-Mobility Basic Measurement System Vector Data Logger / Interfaces CSM Logger

Fig. 4: The HV safe measurement at charging stations in the systematics of the Vector CSM E-Mobility Measurement System
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Benefits

The measurement configuration is particularly
suitable for validation tests of new product solu-
tions for wall boxes, charging stations and fast or
ultrashort charging stations. For endurance and
long-term tests, temperatures are also measured,
e.g. from high-voltage connections, cables, system

prevent overheating or fires. This measurement is
easily carried out with temperature modules from
CSM, which are also connected to the XCP-Gateway
via CAN. In areas with high-voltage, measurement
is performed with the HV test bench module (HV
TH-TBM or HV PT-TBM).

components and often also in the vehicle battery to

HV Breakout Module - Type 1.1 ] 1.2

CSM's HV Breakout Modules (BM) Type 1.1 and 1.2 have been speci-
fically designed for safe measurement applications on high-voltage
cables. Current and voltage are measured and the instantaneous
power is calculated online in the module.

The HV Breakout Module 1.2 is available in two versions for connec-
tion via cable glands or PL500 plug-in system (HV BM 1.2C).

HV Breakout Module - Type 3.1

CSM's HV Breakout Module (BM) Type 3.1 was developed for the
three-phase determination of current, voltage and power on
high-voltage carrying cables with currents up to +32A. One module
performs three-phase measurement, therefore offering enormous
cost and space advantages.

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 inter-
faces 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®.

Complete solutions from a single source:
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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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RaiffeisenstraBe 36 « 70794 Filderstadt
&, +49 711-77 96 40 X sales@csm.de

CSM Office Southern Europe (France, Italy)

Site d’Archamps

178, rue des Fréres Lumiére - Immeuble Alliance - Entrée A
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 M 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.
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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
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