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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

The EV Charging Analyzer is

L
L

ne technical standard in

ne analysis of the e-mobility

charging process.

Analysis according to AC: IEC 61851-1, SAE J1772 and GB/T 18487.1-2015 Annex A (AC)
and DC: IEC 61851-1, DIN 70121, ISO 15118, SAE J1772 and IEC 61851-23 Annex CC.

EV Charging Analyzer
for AC and DC-CCS extendable
(mobile version).
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

comemso meets new challenges with high quality.

Developments in e-mobility present new challenges
for vehicle and charging-system manufacturers.
Due to high availability of the 230V AC main power
supply, conductive charging systems for electric
vehicles are now widespread. The relatively new
standards I[EC 61851-1, DIN 70121, ISO 15118
and SAE J1772 describe the requirements for Euro-
pean and US AC- and DC-charging-systems, electri-
cal waveforms and the pilot signal to control the
charging process. By combining electric vehicles
and charging systems from various manufacturers,

different system-tolerances and disturbing influences
may occur. The causes of charge interruptions are very
difficult to locate due to the long charging period.

The comemso EV Charging Analyzer / Simulator
measures and verifies both the communication
and the load circuit on standard-conformity over
the complete duration of charging and records all
deviations. Thus causes of charge interruptions can
be identified and causalities of events can be de-
tected and visualised.

EV Charging Analyzer for DC-CCS

(rack version).
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Global features.

Leading measurement technology in the field of
the charging system analysis.

AC analysis according to IEC 61851-1 charging mode 1,
2 and 3, SAE J1772 and GB/T 18487.1-2015 (AC only).

DC analysis according to IEC 61851-1 charging mode 4,
DIN 70121, ISO 15118 and SAE J1772, as well as IEC 61851-
23 Annex CC (option).

Acts as PLC tracer (trace SLAC, V2G messages) with real
measured AC/DC current and voltage on same time stamp.

No oscilloscope required! Hard real-time and automated
testing for compliance with standards of the control pilot signal
in each period over several hours.

Causes of charge interruptions or damages of components can
be detected and logged, e.g. on “intolerance” between a specific
electric vehicle with a specific charging station.

Long-term analysis of the entire charging process.

Real-time measurement, analysis and control over CAN interface
functional tests (EV test / EVSE test) available, half-automated and with
test libraries.

Large number of connectors and adapters for different charging connector
interfaces and applications.

Modular expansion options, for software and hardware.

Robust casing for mobile outdoor use, battery-powered ¥,
IP66 in closed case, IP54 in open case.

Lo}

Intuitive operation / easy test automation.

In use successfully at premium EV / EVSE manufacturers.

WDepending on the model.

The all new AC and DC-CCS Combo 1 + 2
Analyzer/Simulator Generation 5.
Now in a all-in-one Suitcase with our patented slid-

ing flap mechanism for high safety testing and a

o
comemso®

. EVCAAC/DC-CCS

convenient trolley function.

Rated power: AC: 32A; DC: 1000V, 200A.
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Verification of charging and grid quality.

(T -
charging EV Charging Analyzer electric vehicle (EV)
station (EVSE) 11 /A\
| 2 M=
Load circuit A
L1,L2,L3 —I L3 \

(16A,32A,63A) 1

=

Grid v
analysis

Special options and extensions.
For an overview of further options to extend the

Generator of
control pilot

basic functions and/or communication of the
comemso EV Charging Analyzer, please contact:
sales@comemso.de

Technical features

<A
T

Signal
analysis

Useable in challenging environments.
Successfully tested at Joint Research Centre of the

&

European Commission in Ispra/Italy, even under
extreme conditions (e.g. in climatic chamber at -25°C)
and in other countries around the world (e.g. from
Europe, USA, Asia, cold and hot climate testing).

Capture of AC/DC voltage + current of the load circuit, for AC also frequency,
harmonic interferences up to 5 kHz with SnapShot function (see page 8).

Calculation of AC power (W) and energy (Wh) for L1, L2, L3 based on TrueRMS

measurement of voltage and current.

Identification of permitted current, which is communicated via CP / PLC and
synchronously comparable with real current flow in the load circuit.

Analysis of control pilot signal and all its parameters. High accuracy measure-
ment methods, developed especially for analysis of electrical signals described

in IEC 61851-1.

Features of AC/DC version :

Identical to field version of EV Charging Analyzer = interchangeable

test routines and control settings.

Switchable between AC and DC charging.

Customer-specific HV source and load (AC/DC) can be integrated

with remote control.

Optional extendable with further test automation tools
(e.g. comemso EV Plug Cycle Emulation).

Fully integrated in Vector CANoe/VTESTstudio for
test automation.
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

No oscilloscope can do this!

Time synchronous measurement of AC/DC power circuit and communication signals without losses over
hours and hours, with logging option. As Man-in-the-Middle, or as EV test/EVSE test. Available comemso
test libraries and conformance analysis complete the EV Charging Analyzer/Simulator.

ldeal matching of hardware and software —
our basic system architecture.

your entire automation system test
CAN Remote control TestLib by

your Testlib

comemso data e.g. via de ﬁlle
GUI by comemso CharlIN Interface of EV diagnostics ¥

your time-synchronous

SW Framework
Vector CANoe

SOFTWARE

CAN I I Ethernet

EVCA
comemso

System architecture with worldwide established components in the automotive sector for a ready-to-use system with a short introduction effort.
WRequires CANoe PRO version.

Real-time user interface with various test
and measurement options.

Convenient user interface designed by comemso
for the EV Charging Analyzer with Vector CANoe
software. Visualisation and control via CAN.

e T

Benefits:

» Remote control of the EVCA using your PC.

» Synchronous measurement with other

CAN data, e.g. from your EV/charger.

» Convenient logging and replay function.

» Convenient analysis function by traces and Helps to easier understand the complex charging process due
graphics window of CANoe (synchronised). to graphical visualisation for analysis and configuration!

» Ready test automation or even complete

Test libraries (options).
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EV CHARGING ANALYZER / SIMULATOR

(AC/DC-CCS)
Engineered for different kind of use.
Charging verification (Man-in-the-Middle/series circuit analysis):
Monitoring Gateway for PLC analysis

For more information, see page 8. For more information, see page 9.

Simulation of EV and/or EVSE:

EV Test EVSE Test

Electronic
load

Real grid / grid
emulator

For more information, see page 10. For more information, see page 11.

Test systems for outdoor/field or laboratory use.

Field application Lab application

comemso | 7



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Measurement data analysis online/offline.

Real-time-measurement of all signal parameters via Control Pilot. In each
cycle, which is each millisecond!

Measurement results o) ®=] Presentation of long-term
of control pilot. P T & e measurement results of each
| currentilast
| level pos. limit @ugmmemey — cycle over time.
| level neg. limitg @
H pos. plat @ e CPnegV] -122v
! rO‘:/gF?x:ll :: pulse [us] 59.7
: 12VPWM @ @ pause [us] 9409
| e 8 3 period mel 10006
H :';-::’YW';“’ :’. rise time [us] 00
= o o fallime [us] 0.0
v I i :‘[’)%erzz :: dutycydle [%] 60
= | level error @ @ max current[A]

ErrCode: 10 = Err_EdgePos U PosPlat [V]:3,0/6,0/9,0

Edge measurement (line capacity)

Deviation

CP-Statistics

ErrCode: 100 = Err_LvIPos_Limit

from the
standard

Plateau level 3V / 6V / 9V
Level range is +/- 1V

B2

Permissible

area \

...in each cycle,
over hour and hours

9V PWM

Deviation
from the /

standard

Se— oo

Show parameters of CP over time.

Interference (peak up) on a positive plateau

~
U PosPlat [V]: 3,0/6,0/9,0

(D

Plateau level
3V /6V/9V,+/-1V

-11v

-13v

|

||
M=M=l

I
|
|
|

View Errors / Odds as logic analyzer.

Mains (AC voltage and
current as TrueRMS)

Presentation of measurement
results over time in Vector
CANalyzer / CANoe.

Grid quality (L1, L2, L3)
Grid quality information
of each sine wave.

Sapehot: L1 and upper reference

Get detailed grid measurement, e.g. with
automatic snapshot on grid disturbances.

Voo

z_l
5!

Time synchronous to communication data.
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Measurement of DC PLC data with
function “PLC-gateway”.

+DC-
Adapter

To give you an overview of the measurement between EV and EVSE with
DIN 70121/1SO 15118, we display some more detailed images.

Measure Tracing PLC
DC voltage + DC current + CP supported with VECTOR > SCC add-on

T

i L4 u Same

time base! |

You can do the following:
» Monitor encrypted communication. (blue messages in picture: “PLC-Gateway_running”)
» Live comparison of the real measured values for DC voltage and DC current. (Picture: “PLC-Measurement”)
» Graphical comparison of the data communicated with the real measured values.

PLC-Gateway running (display) Charging start

R S—

— 4 \ S
Current ramping PLC-measurement » Welding detection
Caption:
Dark blue = Current measured by EV Charging Analyzer Blue-green = real measured Voltage by EV Charging Analyzer
Dark red = Current measured by EVSE (from PLC data) Light Blue = Voltage measured by EVSE (from PLC data)
Orange = Current requested by EV (from PLC data) Violet = Battery voltage of EV (from PLC data)

comemso | 9



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

EVCA measurement with PLC data sniffing.

With the additional sniffer function (HW + SW),
which is optionally available for all EVCA systems
(suitcase, rack, ...), you can read out the following,
unadulterated data:
» original AC or DC voltage measurement of
comemso hardware
» original PP resistor measurement
» original CP signal
» original SLAC messages between real EV
and real EVSE
» original PLC messages

The decoding of TLS encrypted data is not possible.
For this, the equally optional TLS-Gateway is re-
quired as listed below.

PLC-Sniffer module : ”
with EVCA suitcase N7

TLS decryption, extended Man-in-the-Middle.

If you want to use the comemso EVCA system as a
Man-in-the-Middle, the system can not only meas-
ure without influence (no decryption), it also per-
forms Man-in-the-Middle for DIN 70121 and ISO
15118 EXI decoding. Now also new: Man-in-the-

EVSE

Original connection

CE TN
€]

iar—
EVCA | Multi Mobile]
@ o
‘ve

1 n
3 v

decrypted TLS communication
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encrypted TLS communication x encrypted TLS communication
New connection

Middle for ISO 15118 PnC/TLS communication. This
provides you the entire communication for analysis,
including deeply encrypted messages, time-syn-
chronous to the signals and power measurement
(voltage/current).

Man-in-the-Middle
with TLS-Gateway

decrypted TLS communication



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Interoperability testing on a second level
with DC-CCS Manipulating Gateway.

The manipulating gateway allows you to change a
parameter of EV messages during the measure-
ment between EV and EVSE without changing the
firmware of an EV ECU, or to change a parameter of
EVSE without support of the EVSE manufacturer.
For example, if EV and EVSE do not match, you
can change a parameter of PLC communication
between EV and EVSE and see if this would solve
the problem.

Original connection

Additionaly, you can check EV or EVSE if they would
accept also other PLC message content for proper
chargers (tolerance analysis of messages).

A third option is to inject faults with the DC-CCS
Manipulating Gateway. This allows you to change
voltage / current parameters and limits and over-
write responses with error responses. This saves a

lot of time in your research and analysis.

PLC message content

(@) =—
o —
@D =
ap —

The parameters
can be set via
notebook.

EVSE

Overview

New connection

Change PLC message content during runtime for
» EV request or
» EVSE response incl. response codes.

Remove PLC message content during runtime.

Save and load configurations.

Your advantages

Interoperability testing with next step of solution research.

Set sporadic message as steady content to get reproducible.

Research behavior and tolerances for acceptable changes.

comemso | 11



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

AC/DC-CCS — EV-Test.

Option 1: EVSE Simulation (EV test for limits, robustness).

el G s‘oun‘:e Simulation of EVSE communication Real EV
to the load circuit

» Real charging station.
» EVCA Source Adapter.

» EVCA power plugs for
different currents/
types of country.

P Loap cirecur
AIREFTIAT U<doov
IS 1<100A

» Test with disturbed
AC source e.g.
with grid emulator.

DC COMBO 2 ‘.

Additional failure simulation The car assumes
(stress- and robustness test): that a real EVSE is
> Drolpgluts wllth valrlabllt; voltage IE\;eI. plugged in ...
Integrated C-Pilot, controlling load circuit: » Variable voltage level for non-conformant

CP simulation.
|50us .6,553.5 us |50us .6,553.5 us

—=|_ AI__ B —— : ';'1'(]

_ . Plateau Level
3V/6V/9V/12V +/-1V

Variable adjustable

tCycle =10 ... 13,107 ps = 100,000 ... 76.3 Hz

%

Full-automatic EV/EVCC test libraries.

Available test libraries to check standard conform-
ity for EVs/EVCCs according to:

e IEC 61851-1 (AC)

ISO 15118-4

ISO 15118-5

DIN 70122

CharlN test cases

12 | comemso



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Further electrical functions: PP emulation.

With the emulation of the PP resistor,
new possibilities arise due to the switch
ON/OFF option, to emulate plugging
and unplugging of connector. Simple
solution with major benefits.

Check reliability of EV charging pro-

cess. This test is usually executed for
each new EV OBC firmware release.

PP emulation/Plug cycle emulation.

A
charging electric vehicle
station (EVSE) (EV)

Load circuit PP CP
11,1213
(16A, 32A, 63A) L1 [PE[ N

L2 [ L3

Resistor on
Proximity pilot
(PP)

Generator of

control pilot pilot (CP)

Proximity
Detection

Used also for test automation. Usable for EV test and EVSE test.

(@ pp-Emulation (o] ® =)
plugtype  proximity deviation proximity resistance

SAE_J1772 ™ ol oQ 200

timing plugged and button pressed
@ = s00ms
timing plugged and locked
0] 2 5000 ms
timing plugged and button pressed
9 = 500 ms
timing unplugged
9] 2 5000 ms
#cycles cycles left
= 100 )
stop/reset comemso

Plug cycle emulator.

Plug / Unplug emulation N times

» Emulation of cyclic plug tests, with tracing of » For EV or EVSE side.
Control pilot data and load circuit through EV » On EV side: can be combined with automated
Charging Analyzer. EV test process for each cycle!

» Change of PP resistor values (resolution 1 Ohm).

AC Test automation — Included with

EVSE simulation option

combined with plug cycle emulation.

Convenient CANoe panel from comemso:
» fully set up charge cycle
» configurable timings
» transparent control
» clear and traceable

B evTest o ® =
A1->81 B1->82 B2->C2 c2 c2 €2>C1 C1->81 81
©)rme stateims): 5 228 1000 20001 20000
555 [l I 4+ S 6 SEEN 10.1 EEEEEN
v i
o — i -
= |
on ' 3000 fms)
a— : 05| s
i | H | I | i)
EVSE  16A— + i H
PilotGen g i H
(<) oA—. H i !
000 il 2000 = ms] 20000 1] fma] | !
oN— ionS102hon$82
|EVSE
Y ] - I
1000 |2 !p.| 13000 150 |2 pms]
. max. 16A =
00 ~
B v o L] - E. We7s |n
ST (ms) S ms] N )
min: 100 5 fms] max.: 5000 % fms] max: 00 fms] _—
comemso St Test | [ Stop Test
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

AC/DC-CCS — EVSE-Test.

Electronic
load

EV simulation — Included in the basic version.

CAN |

4>

Controlled AC load:

» Different values,

resistive or electrical load.

» Simulation of resistor R2, R3 from » Controlled via CAN or Ethernet.
The EVSE assumes 0 .. 8 kOhm with resolution of 1 Ohm Controlled DC load:
that a real EV is » Simulation of different cable parasites » Different values up to 350 kW or more.
X (R, L,C) » Control interface depends on
pluggedin ... » Fault simulation (short circuit, diode by-pass) device and can be integrated in

automated EV simulation.

Full-automatic EVSE/SECC test libraries.

Available test libraries to check standard Fast and automated verification of electrical stand-
conformity for EVSEs/SECCs according: ard conformity of EVSEs/SECCs. The library can be
e |[EC 61851-1 (AC) used in field operations to easily find EVSE errors,
e |[EC 61851-23 ed. 2, Annex CC (DC) — only EVSE or during the EVSE development process for verifi-
e |SO 15118-4 cation or regression testing.

e |SO 15118-5

DIN 70122
CharlN test cases

With test
report
generation.

14 | comemso



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Example system for EMC laboratory
IEC 61851-21-2 (EVSE-Test), IEC 61851-21-1 /
RO10r5 (EV-Test) also available.

resistive
AC load

charge standard §
selector switch g

generate
isolation faults

CCS (AC/DC)

AC China

CHAdeMO

DC China &
AC fault §
injection
to EVSE

DCEV
battery
emulator

comemso | 15



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

350kW applications.
DC application — EV Test (DC EVSE-Simulation):

EV by customer

/| comelnso

your partner for complex embedded solutions

AC .
Connector Analyzer / Simulator Fault Different
L1 box injecﬁon charging
cables
L2
L3
L = = e -
N [ | [ | T —

Communication

/ Simulation

l,
-

B

ith comemso systems since 2020. A
. > T —— i

DC application — EVSE Test (DC EV-Simulation):
DC EVSE

by customer CO m e m SO®

your partner for complex embedded solutions

Fault Analyzer / Simulator DC fault Connector
injection injection box

. DC power l l
. measurement l l

L1
L2
L3

|_pe |

R-1SO-Check to EVSE

2

|
TIITII ST

-l
m

EV-Sim setup

Communication

simulation
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Example system for EV-Test, 350kW DC-CCS:

1 Illl
(T III

= & = DC-China
== E 750V, 250 A
— = CHAdeMO
= = 500V, 200 A

Example for a 400 kW battery emulator (not complete).

Example system for EVSE-Test, 350kW DC-CCS:

Example for a 400 kW battery emulator (not complete).

———

—_—

= | =

Software example:
Emulate different EV
current profiles.

Il

[ ——————————8
@ Bv.smPro.. (o] & [

EV_Sim_Profile
use profile DC-CCS
Choose EV profile: 1000V,

max. 500 A

:%h‘“]'!,» [E;'Tm CHAdeMO
T 500V, 125 A

comemso | 17



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

250kW and 500kW EVSE full performance testing.

Especially 350 kw HPC EVSE tests with two DC-CCS
connectors (or other standards) are a special chal-
lenge. We have a convenient solution for the full
performance test:

» You can automatically switch between the
500kW test for one EVSE connector or 2 x 250kW
for the synchronized test of two EVSE connectors

250 KW EVSE-TEST (SYNCHRONIZED PLUGS)

DC Power supply
250 kW

DC Power supply
250 kW

(G

DC Switch

EVSE

18 | comemso

using the same EV battery emulator / bidirectional
power supply. (See pictures below.)
» Perform independent protocol and electrical
tests (e.g. insulation faults) for each EVSE connector.
» Record the behavior for in-depth analysis and
use a fully automated on-the-fly protocol analysis

and visualization by the comemso software.

500 KW EVSE-TEST

DC Power supply
250 kw

DC Power supply
250 kw

[ |

EVSE



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Testing EVSEs with 350kW in the field.

EVSE pioneers provide 350kW charging solutions
and charge network companies build a high-power
charging grid, even that EVs with such charging
power are not ready as series-production vehicle.
There is a great progress to solve the needs of the
worldwide fast-charging infrastructure. To ensure,
that the investment in the infrastructure is fully
working, also such EVSEs need to be tested under
full power after installation and maintenance. Here
you can see an example of a 350 kW EVSE test sys-
tem installed in a 3.5-7.5t vehicle.

The mobile measuring laboratory in the trunk.

Whether for vehicle interoperability measurements
in the field or compliance testing in the laboratory,
the EVCA Multi Mobile gives you access to all charg-
ing standards for AC, DC-CCS Type 1 + 2, CHAdeMO
and DC China (GB/T) in a portable rack that is ready
for immediate use anywhere.

Without mechanical mounting you activate the
desired charging standard with the help of intuitive

sliding flaps and can thus directly check the
communication and the charging process for con-
formity to standards automatically and measure all
details. Even complete test libraries for norm
conformity tests can be conducted. The results are
stored on a connected PC, where they can be ana-
lysed and evaluated live in real time, or afterwards
using the user-friendly visualization.

\]

Details can be found in

‘i’ the separate brochure.

comemso | 19



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Charge-Playback from the log file.

With the comemso EV Charger Analyzer/Simulator
product family, developers and testers have the
possibility to perform interoperability tests with a
man-in-the-middle EVCA and EV/EVSE tests in the
field and in the laboratory. With the playback func-
tion, you can now use your man-in-the-middle log

DC-CCS MEASUREMENT
between EVSE and EV
(Power DC, Signal quality CP,
Communiction PLC)

BLF LOG FILE

DATA EXTRACTION

files for your EV/EVSE tests, especially for PLC
communication behavior in the first step. With this
option you can even use your many years old log
files and play them back instantly. This playback
function is covered by maintenance. The block
diagram below shows how it works.

MEASUREMENT DATA
from Man-in-the-Middle,
EV-Sim or EVSE-Sim

EXTRACTION OF DATA
for Simulation

CONFIGURATION FILE
for Extended Simulation
(to EV or EVSE)

Uses recorded
(and modified)
PLC timings

EXTENDED
EV-/EVSE-SIMULATION

20 | comemso

CONFIGURATION FILE
for Professional Simulation
(to EV or EVSE)

Uses recorded
(and modified)
PLC content

PROFESSIONAL
EV-/EVSE-SIMULATION

CONFIGURATION FILE
for Current Profile
(to EVSE)

Uses recorded
(and modified)
current profile

EV-SIM PROFILE

SIMULATION OF EV/EVSE

with recorded PLC messages
(content and timing) for EV-Sim,
EVSE-Sim and current profile
for EV-Sim



EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

How the Charge-Playback works.

PLAYBACK OF RECORDED EVSE PLC DATA

| emulate
PLC data of recorded
EVSE TYPE XYZ

| emulate
PLC data of recorded
EV TYPE XYZ

Our objective:
Make complex charging processes
easy to analyse and test!

comemso | 21



EV CHARGING ANALYZER / SIMULATOR

(AC/DC-CCS)

Electrical specification.

CharIN Normative
function name Unit requirement Range Resolution Accuracy
CP EVSE-SIM
CP_EVSE_get_Voltage_positive Volt (V) IEC 61851-1:2017, Table A.4 0.0..13.8 measure 0.007463, transfer 0.01 +0.1
CP_EVSE_get_Voltage_negative  Volt (V) IEC 61851-1:2017, Table A.4 -13.8..0.0 measure 0.007463, transfer 0.01 +0.1
0.0 .. 13.8 for pos. Level,
CP_EVSE_set_Voltage Volt (V) IEC 61851-1:2017, Table A.2 -13.8... 0.0 for neg level, transfer 0.1 +0.1
each independent
CP_EVSE_set_Oscillator Bool on; off 1 1
Pulse and Pause each:
CP_EVSE_set_Frequency Hertz (Hz) IEC 61851-1:2017, Table A.2 5 .. 60000s, 0.5us +1us
Range: 0; 8Hz .. 100kHz
Pulse and Pause each:
320 .. 2995 s, summary
= + =+/-
CP_EVSE_get_Frequency Hertz (Hz) 200 .. 3000115 0.1us =0.0001Hz +1ps =+/-0.001Hz
Range: 0; 333Hz .. S5kHz
Al; A2; B1; B2; C1; C2; D1;
CP_EVSE_get_State Enum IEC 61851-1:2017, Table A.4 s e, 7 Imlhel el | SO B BER O |
able with resolution 0.1V
changeable.
IEC 61851-1:2017, Table A.7,
CP_EVSE_set_Dutycycle Percent (%)  A.8, Table A2 requires duty cycle  0;1..99; 100 0.5us +1lus
measurement at OV crossing
CP_EVSE_get_Dutycycle Percent (%) IEC 61851-1:2017, Table A.7,A.8 0; 2 ..98; 100 0.1us +0.2us
CP_EVSE_get_Rise_time Time (us) IEC 61851-1:2017, Table A.11 0.1..30 0.1 +0.1
CP_EVSE_get_Fall_time Time (ps) IEC 61851-1:2017, Table A.11 0.1..30 0.1 +0.1
0; 300; 1500; 1600; (1800
=300 + 1500); 2400;
) > (3100 = 1500 + 1600), i e
CP_EVSE_set_Capacitance Farad (pF) IEC 61851-1:2017, Table A.2 (3500 = 2400 + 1500), +5%
more through combi-
nation.
CP_EVSE_set_Open_Circuit Bool 0;1 1.0 1
CP_EVSE_set_Resistance Ohm (Q) IEC 61851-1:2017, Table A.2 960; 1000; 1040 1.0 0.1%

CP EV-SIM

CP_EV_get_Voltage

CP_EV_get_Frequency

CP_EV_set_Resistance_R2

CP_EV_set_Resistance_R3
CP_EV_get_State

CP_EV_get_Dutycycle
CP_EV_get_Rise_time

CP_EV_get_Fall_time

CP_EV_set_Capacitance

CP_EV_set_Short_Circuit

CP_EV_set_Open_Circuit
CP_EV_set_Short_Diode

CP_EV_set_Voltage_Diode

Volt (V)

Hertz (Hz)

Ohm (Q)
Ohm (Q)

Enum

Percent (%)
Time (us)

Time (us)

Farad (pF)

Bool

Bool
Bool

Volt (V)

IEC 61851-1:2017, Table A.4

IEC 61851-1:2017, Table A.2

IEC 61851-1:2017, Table A.3
IEC 61851-1:2017, Table A.3

IEC 61851-1:2017, Table A.4

IEC 61851-1:2017, Table A.7, A.8
IEC 61851-1:2017, Table A.11
IEC 61851-1:2017, Table A.11

IEC 61851-1:2017, Table A.3

IEC 61851-1:2017, Annex A,
Figure A.8
IEC 61851-1:2017, Test A.4.9

IEC 61851-1:2017, Clause A.3
Sentence 14

IEC 61851-1:2017, Table A.3

-13.8..+13.8

Pulse and Pause each:
3..2995us, summary
200 .. 3000us

Range: 0; 333Hz .. 333kHz

0.. 8000
0.. 8000

Al; A2; B1; B2; C1; C2;
D1; D2; E; F; Invalid

0;2..98; 100
0.1..30
0.1..30

0; 300; 1500; 1600; (1800
=300 + 1500); 2400;
(3100 = 1500 + 1600),
(3900 = 2400 + 1500),
more through combi-
nation.

0; 1 (with 1200)

0;1

0;1

0.7

measure 0.007463, transfer 0.01

0.1ps =0.0001Hz

1.0
1.0

0.2ps =0.02
0.1
0.1

+0.1

+1us = +/-0.001Hz

0.1%
0.1%

+0.1 (resp. +/-1us)
+0.1
+0.1

+5%
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EV CHARGING ANALYZER / SIMULATOR

(AC/DC-CCS)

CharIN Normative
function name Unit requirement Resolution
PP EVSE-SIM
PP_EVSE_set_Resistance Ohm (Q) IEC 61851-1:2017, Table B.1, B.2 0.. 8000 1
PP_EVSE_Measure_Resistance Ohm (Q) 0.. 4600 1
PP_EVSE_set_Short_Circuit Bool 0;1 1
PP_EVSE_set_Open_Circuit Bool 0;1 1
PP EV-SIM
PP_EV_set_Resistance Ohm (Q) IEC 61851-1:2017, Table B.1, B.2 0.. 8000 1.0 0.1%
PP_EV_Measure_Resistance Ohm (Q) 0..4600 1 +2%
PP_EV_set_Short_Circuit Bool 0;1 1 1
PP_EV_set_Open_Circuit Bool 0;1 1 1
AC MEASURE
HV_measure_AC_U_L1_N_rms  Volt (V) 50..250 measure 0.01465, transfer 1 +1V offset + 0.5% of value
HV_measure_AC_U_L2_N_rms Volt (V) 50 ..250 measure 0.01465, transfer 1 +1V offset + 0.5% of value
HV_measure_AC_U_L3_N_rms Volt (V) 50 .. 250 measure 0.01465, transfer 1 +1V offset + 0.5% of value
IEC 61851-1:2017, Seq. 8.1, Seq. 8.2,
HV_get_switch_off_time Time (ms) Issgéi;lsze-slti)?;e;;qS.ISF){AOA-OSO 0..3000 1 +1ms
IEC 61851-23 Ed.2 Chapter 6.3.1.113.3
HV_measure_AC_|_L1_rms Ampere (A) 1..40 S::sztérreo(').lOONQS, + 0.1A offset + 0.5% of value
HV_measure_AC_|_L2_rms Ampere (A) 1..40 ::::;ii%?fougi +0.1A offset + 0.5% of value
HV_measure_AC_I_L3_rms Ampere (A) 1..40 :::;fl;:eoé‘lomms’ + 0.1A offset + 0.5% of value
HV_measure_AC_fault current z\::gi)ampere -150 .. 150 :::::firreloooa +1mA offset + 0.5% of value

Leak current (FI) measurement is not available on devices with > S0A capability.

DC MEASURE
HV_measure_DC_U Volt (V) IEC 61851-23 Ed.2 chapter 101.2.1.2.2  5..1000 :::::firrelomszs' +1V offset + 0.2% of value
0.3..200 measure 0.00305, transfer 0.1
= b & +19
HV_measure_DC_| Ampere (A)  IEC 61851-23 Ed.2 Annex CC.6.3 03. 500 measure 000763, transfer 0.1 +0.1A offset + 1% of value
HV_measure_DC_fault current mt)ampere -150 .. 150 1 +2mA offset + 1% of value
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Technical data.

_ Suitcase version Rack version

AC power supply voltage 110 .. 230VAC, 50/60Hz, int. 24 VDC battery 110 .. 230VAC, 50/60Hz
Weight 15kg depends on the variant

Water resistance according to closed lid: IP67 P30 (with connected plugs)

IEC standard 60529 open lid: IP30 (with connected plugs)
Size (Lx W x D) 520 x390 x 230mm 19" 4HU .. 9HU, depends on the variant
Operating temperature -20 .. +60°C (without battery) +10.. 50°C
Interface CAN 1MBit/s, Ethernet for PLC
Test/analysis standards AC IEC 61851-1, SAE J1772, GB/T 18487.1-2015 (AC only), ISO 15118
Test/analysis standards DC DIN 70121, ISO 15118-1/-2/-3, IEC 61851-1, IEC 61851-23 (CCS only), IEC 61851-24 (CCS only), DIN 70122, 1SO 15118-4/-5
Test libraries standard |IEC 61851-1, DIN 70122, 1ISO 15118-4/-5, IEC 61851-23, IEC 61851-23 Annex CC (extra hardware required)
Test/analysis standard EMC IEC 61851-21-2, IEC 61851-21-1, ECE RO10
EV charging voltage AC AC 100 .. 120V, 230V, 208 .. 240 Split phases. Up to 3 phases, separately switchable.
EV charging current AC Up to 50A at the case, standard AC charging cable 32A. gupr:zni(l)onit::c?uceziiel;;izn:;;dTﬁseC;aggr'ngC;:llea%;/ikli,ble
EV charging voltage DC up to 1000V
EV charging current DC up to 125A up to 200A, 500A with cooling
i

Wil

©
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Product categorization matrix.
The product categorization matrix from comemso

gives you an overview of the features and possibili-
ties of the system presented in this brochure. This

General

Mobile suitcase version

Easy to use

~~_ Lab with

)

After-Sales/ .
| 350kw

. f -
Mamtenance“‘; \v\ ~

1™\ 4

End-Of- | |-
Line-Test

Research Development

== == == depends on the suitcase variant and application

Mobile rack version

Easy to use
4
) 3
After-Sales/ / 2 _ Lab with
Maintenance, - | 350 kW
[ 1
0

End-Of-
Line-Test

Development

Research

*The 350 kW device may cause limitations in other applications.

EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

helps you to find the right comemso system for

your application.

Laboratory rack version

Easy to use

\
\no\w D
/

/

End-Of- | | —
Line-Test “\\ \

Research Development

e == == 200 A version without cooling

Applications

Man-in-the-Middle /
Measure only
4

EVSE test

EV test
protocol

protocol

EV test electrical* EVSE test electrical*

with e.g. 5 kW EV battery emulation
== == == With max. 200 A external EV battery emulation

= = = = « With extended electric fault injection

e e e e o o With 350 kW extension (for EV-Test, EVSE-Test or both)
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Get the perfect matching system and software
for your application.

How to order a system with your requirements.

| | | |
STEP 1 STEP 3 STEP 5 STEP 7

Send us an inquiry with After receipt of the completed ques- We will send you our quotation Our sales department organizes an
your rough needs. tions our sales engineer will arrange including the final system solution. internal kick-off meeting for the
an online meeting to discuss your production. A project manager keeps
needs. Our intention: to find the best close contact with you, so that
solution according to your budget! you receive your perfect system.

After that we will create
a draft system image.

STEP 2 STEP 4 STEP 6

Below you will find some questions Get an online demo of your After confirmation of our
in which you check the possibilities selected function and features. guotation you will receive an
and mark your selection. We verify your configuration order confirmation and the
together. desired system will be built.
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Specification sheet for EV Charging Analyzer/Simulator.

In order to provide you with the most accurate offer possible, we kindly ask
you to answer the following questions about your technical requirements:

Company: Name:
Department: Mail:
Street: Phone:
ZIP/City: Country:

lama: [JEV manufactor [ EVSE manufactor [ Testing Laboratory/Service [ EVSE maintenance

] Integrator ] Other:
1. For which charging standards is the system supposed to be used for?
AC 1 DC-CCS [J CHAdeMO [ DC China (GB/T)
2. Which plug types shall be supported?
LJACType 1 L] AC Type 2 [JACGB/T [JCombo 1 [J Combo 2
3. Do you intend to do an EV or EVSE Test or do you want to measure as "Man-in-the-Middle" between EV and EVSE?
LI EV Test 1 EVSE Test [ Man-in-the-Middle measurement
4. For what purpose is the system intended?
] Development [ After-sales Diagnostics (root cause analysis) L] After-sales Testing (e.g. after manufacturing or maintenance)
[ End-of-Line Test [ Testing lab LI EMC lab

5. Which test libraries do you need?
5.1 EVSE/Charger test libraries:

CCS: 1 IEC 61851-1 (AC) [11SO 15118-4 [11S0 15118-5 I DIN 70122 L1 CharlN test cases
1 IEC 61851-23

CHAdeMO: [J0.9 [011.1,1.2,2.0

DC-China: [ GB/T 34657.1 DC (6.3) 1 GB/T 34658 DC (7.5)

5.2 EV test libraries:

CCSs: [ IEC 61851-1 (AC) [11SO 15118-4 [11SO 15118-5 I DIN 70122 [J CharlN test cases

CHAdemMO: [1.1

DC-China: [ GB/T 34657.2 DC (6.2) 1 GB/T 34658 DC (7.4)

6. What power do you need for the source and load if an EV or EVSE simulation is planned?
kw

7. Do you already have a source / load or do you want to get these components from us?
1 am already equipped 1 Make me an offer

8. What is your project budget?
€/S

9. Is an extension planned in the next 1-2 years?

[ Yes, please consider it in the offer. O No

If a source / load already exists, can you tell us the model and manufacturer name?
We are glad to check the compatibility and integration possibilities in our system.
Brand: Type: Control Interface:

Can you provide us with any further information about your application and requirements?
For example: plans for later extension possibilities and/or required standards.
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Devices for mobile and rack use as well as for all standards available worldwide. Devices and components shown in the

brochure are examples. The actual appearance differs depending on the chosen variant.

comemso electronics GmbH
Karlsbader Str. 13

D - 73760 Ostfildern

Mail: sales@comemso.de
Phone: +49 711 982 98-200
WWW.comemso.com

Cal Power

22100 COMO
fax 031.507.984
www.calpower.it

Via Acquanera, 29
tel. 031.526.566 (r.0.)
info@calpower.it

comeimso

your partner for complex embedded solutions

comemso_LSA_2021-10



