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= Knowledge & innovation centre
= Non profit foundation
= Cooperation of grid operators
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Our goal:
Integrating electric transportation in the electricity grid



The Elaad Testlab .

Research Test Lab to improve grid

integration of EV charging

Pre-certification and pre -normative testing
Helping OEMs to improve grid integration
Learn to adept standards and the grid

Open & free

Charging stations

Suitable for all kinds of electric vehicles
including busses and trucks

Different types of public and home AC chargers
and DC chargers

Highly accurate measurement equipment
Automated test and analysis
360 kW bidirectional test system from Keysight
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Test setup smart charging @

. Test in-house developed fully
automated Power Quality and
Smart charging scenarios

. Ability to control the grid, the

measurements and the EVSE SAMADA test
. Useable for testing the test automation
process and certification of new
smart charging or power quality Setting grid
requirements from this cluster setpoints Settings, Start/stop
distortions Time labels
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Test setups DC V2G

Interoperability testing
Power transfer
Smart charging

. 360 kW Test setup. Grid, EV/EVSE
communication and DC power all emulated
and under full control

- V2G
_ DCEV testin
. Different test setups can be created for //D—UT\ L icati t ?
EV, EVSE&Nd interoperability testing CDS ommunication protocols
15118-20 ‘ l - Power transfer
. Useable for testing the test process and —— o~ - Voltage/current limits
certification of new DC charging Cyral DCEV
requirements from this cluster, like bnln Lieara)
- _—— A 4
communication protocol support -‘
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- Smart charging
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Test setups AC V2G

Interoperability V2G
Flexibility of the systems allows for EV-EVSE
changing test setup for V2G AQesting
Allows for testing the EVSEand EV EV V26 AC testing
seperatly , and combined. [ DUT \
CDS
Useable for testing the test process and 15118-20 T@l}
certification of new AC V2G charging —— Oo—0O
requirements from this cluster, like Cyral ACEV
requirements for generators grid code. <\ 9 ISt y
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( ’,/L\ *—‘1—\ \
EVSE V2G ' ﬁDUT ) N '
AC testing o\ |
| AC EVSE . - ]
15118-20
\ AC emul‘;:\tor —— 15118-20 AC Emulator J
|




QK\\
o=




Recommendations

Fast Recharging Power Curve testing

+ UseEVSE + DC emulatofor testing charging curve at controllable different maximum current and voltage levels (at

least 400V and 800V, future 1250Vfor trucks)

* Max power for CCS is 400 kW. MC§oes up to 3.75 MW, butfor trucks 1 MW considered enough
» Make sure the test setup is bidirectional ; able to discharge when vehicle supports V2G

v' Safes time,no need to empty battery by driving
v' Safes energy

* Forunidirectional vehicles;use a roller bench

* (limate tests:only the vehicle in the climate chamber,not the DCcharger. The chargeritself will also be affected by

temperature

Choices

e Charging from ...till ... In % or kW? And gross or net
capacity?

* Battery temperature: Preconditioning/ driving

DCEV
15118-20

EVSE emulator
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Recommendations

Smart Charging Fluctuating charge profile v2
 Just performing mode 3 or 151182 o
communication tests do not guarantee ")
smart charging readiness 61
0_ [SE—
° TeStIng Smart Charg|ng Capabllltles USIng 0 1 2 3 4 5 6 7 8 9 10 11 12 13 ;«139155[_1;5 17 18 19 20 21 22 23 24 25 26 27 28 29 30
scenarios
. Delayed charging profile
- The Elaad scenarios are based on years of
experience and can freely be used =
« Compliance to the IEC 61000-3 EMC £
emission standards should be tested on low, “o{ . J .
medium and maximum AC charging speed 0 360 725
Time [minutes]
Intermittent charging
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