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Motivation F KF s

Total Number of Passenger Cars and Recharging Points in EU

2500k
2015.48
— Total amount of BEV and PHEV 2000k
nearly doubled within the past years oo
— Charging points increasing rate 1500k
around 60%
'l
Gap between EVs and EVSEs 500k
will expand in the next years 265.12
e
19.59
2013 2014 2015 2016 2017 2018 2019 2020 2021
EV:  Electric Vehicle PHEV: Plug-In Hybrid Electric Vehicle BEV =——PHEV =—CCS ====Normal power
EVSE: Electric Vehicle Supply Equipment CCS: Combined Charging Station Source: (P <=22kw)
BEV: Battery Electric Vehicle European Alternative Fuels Obervatory
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Motivation F KF s

Charging Problems

NEWS Home News

New electric car charger answers call for accessibility

‘Barrier-free’ charger design offers hope for less-able drivers who want to switch to electric cars

litat
. . . - drige Netzqua
— Problems with grid quality Laden unmaglich - ev;:r';;*upercharger yersuchen
B . . eu bzw. an Why are so many EV charging
Communication breaks up N stations out of order? Are they

— Special challenge for disabled people re"ab'e’

Five problems with electric car charging

m)5 — 20%"of all charging stations in EU are not and how to fix them
intact Today's electric car charging infrastructure is disjointed, complicated
and far from user friendly - we need this to change now before it's
too late

Updated: 16 Feb 2022 [T ELEKTROMOBILITAT IN OLDENBURG

Kein Anschluss an dieser Saule! -

*Source: Autofahrer verargert
Stern.de
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Agenda F KFS

Subline

1. Concept
— Investigation Fields
— System Overview
— Test Setups
2. Measurement results
— Charging Power and Total Harmonic Distortion
— Edge steepness at different charging stations
3. Summary and Outlook
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Concept
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Concept
System Overview
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System under Test
Charging station
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Requirements
— Mobile
— High-Power charging
— Automated guided
— Modular and flexible

— Environment friendly
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Concept F KFS

Test Setups

Primary Setups
Man-in-middle tests with different additional vehicles

Man-in-the-middle

Basic test system

— Testing with storing energy
Séitem underTest Measurement Additional vehicle
arging station IEC 61851 Vehicle IEC 61851
= . 1SO 1518 A 1SO 15118 .
a’ el L
CAN
Extensional Tests - iy
o= <—» Communication
— Check bidirectional energy flow of charging points EE“EC%MEU*
nergy Sink Unit
— Investigate charging stations with occupied multiple
— Testing system limits
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Measurement Results FKFS
Charging Power and Total Harmonic Distortion (THD)

6 Amps charging signal

16.38% THD
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— Distortion is within the limited range of < 20% 16 Amps charging signal
(IEEE Std. 519) B 20 5 65% THD -
— THD decreases with higher charging currents <
— Important for AC charging g 0
° -20 | | |
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Measurement Results F KFS
PWM signal according to IEC 61851

Rise time Fall time
(10-90%) (10-90%)

IEC 61851-1 <2us <2 s

6V

Time

Voltage

12v NN NN NN R NN NN pipipipiigigy

| Cable is connected |

| EVSE is ready to supply energy |
| EV is ready to receive energy

Public Caroline Grund 2022-06-13 — 1



Measurement Results
Edge steepness at different charging stations

Rise time Fall time
(10-90%) (10-90%) =
c
IEC 61851-1 <2us <2Us 2
]
Station 1 2.5 us 31.7 us )
(Home made)
Station 2 5.6 us Q.0 us
(Commercial)
(o]
c
=}
— Currently EVs are very tolerant against the E
)]

IEC 61851-1
— Degradation might be detected by long raising
and falling edges
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Voltage [V]
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— Ideal Edge

Time [us]
10% / 90% Voltage

— Data
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Summary and Outlook FKFS

— High power charging test system for in field measurements

— Charging process can be affected by many reasons

— Only an overview of charging stations will allow a detailed evaluation

— This might also give possibilities in predicting aging of components

— Modular set up of test system offers also high flexibility to new requirements

— Setting up test sequences
— Building up measurement vehicle
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