DISCLAIMER 4Vigleco

Aan deze presentatie kunnen geen rechten worden ontleend,
feiten kunnen zijn aangedikt om een punt te maken

Henry Lootens-

Energy nerd by day, woodworker by night || DC, EV, V2G &
powerelectronics expert || Heeft geen werk, alleen hobby's || Flapuit ||
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Fact or Fiction
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* Power quality en efficiéntie
* AC
* DC

* Impact van flexibiliteit

* Oplossingen?
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* NEN1010: kan je weinig mee

* [EC 61000 reeks en de 50160 (netcode)
* (Belangrijk voor fabeltjes als V2G)

* Wie is waar verantwoordelijke voor?
* Power quality spanning is verantwoordelijkheid van netbeheerder
* Power quality stroom is verantwoordelijkheid van de gebruiker

* Power quality emissie en immuniteit is verantwoordelijkheid van fabrikant

spullenboel.



De basis, een schone sinus
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De praktijk, een bende
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Power Quality (in AC)
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Power Quality (in AC)
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Voedingen,

Drivers

Frequentie regelaars
Zon/batterij omvormers

Interne en externe autoladers...
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* “Highly varying EV charging characteristics have adverse impacts on the
distribution network such as overloading, stability problems, power

quality problems, poor voltage profile with other users connected in the -

same distribution network, etc.”

* |EC: EV chargers and EVSEs should operate with a power factor (at
fundamental frequency) of 0.985 or higher (leading or lagging)

* JRC Science for polity report (2017): Fast charging multiple EVs
simultaneously increases harmonic distortion, potentially pushing EV

charger components beyond their operational limits
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https://www.sciencedirect.com/topics/engineering/electric-power-distribution
https://www.sciencedirect.com/topics/engineering/electric-power-distribution

400
300
200
100

—
. O
litede©
o

g 3
SA

-400

Golf vormen

m( VA

A

Tijd

50 Hz
150 Hz

350 Hz

Som

4Vigleco



Fundamental frequency
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Supra' armonics and
Electric Vehicle Charging

Study on Emission, Summation and Propagation of
Conducted Disturbances in the Frequency Range 2-150 kHz

https://research.tue.nl/nl/publications/supraharmonics-and-electric-vehicle-charging-study-on-emission-su
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* Spanningsniveaus: |
* Volvo: 600 o
* Mercedes: 800
* Dat maakt uit!

[ DUT: Sunways NTEU00
l measuramed at [SF Fraiborg 1 2-07-2007

493 T T T T T
1] 1000 2000 3000 4C00 4000
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* Smart charging is slecht voor de energietransitie

* |EEE: Estimating the Impact of Electric Vehicle Smart Charging on Distribution Transformer Aging
https://ieeexplore.ieee.org/document/6378418
* Hoogtepunten: smart charging zorgt voor zwaardere belasting van distributie net.
* Harmonischen tasten levensduur aan
* Spelen met laadvermogen heeft negatieve impact op spanningskwaliteit en efficiéntie
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* The presence of electric vehicles may cause several problems for the conventional electrical grid
due to their grid-to-vehicle (G2V) and vehicle-to-grid (V2G) dynamic charging and discharging
capabilities. With increased EV adoption, many power quality (PQ) issues in the electrical
distribution system arise. With the penetration of EVs in distribution networks, power quality
issues such as voltage imbalance, transformer failure, and harmonic distortion are expected to
arise. The focus of this research is on exploring and reviewing the issues that the integration of

EVs poses for electrical networks.
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Challenges

. M Dips
¢ Power Qua I |ty B Harmonischen
I Aarding
* EMI/EMC mener
° F | f t 3 Overige
diSe sense or1 security
* Re I ia b I e AC b re a ke rS ? Afbeelding 2.1: Kosten in procenten ten opzichfe van de totale kosten van power quality-problemen.

* Shortened lifespan of components
* Severe health isseus



* |n transition
* AC/DC per charger

* Centralised AC/DC converter

* DC/DC per charger
* Integrated storage
* Integrated solar

MV GRID

7]
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* Not efficiency il 19
* Raw material use
* Power control

Only way V2G works N

Power Quality ‘
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* DC leakage current
* Not really an isseu with galvanic insulated converters

* Over- and short-circuit current
* Lack of inertia ~/ |
* Call for di/dt (electronic protection) il :
* Measuring DC... T /
Laadpaal Laadpaal Laadpaal

1 2 3 2 31 312



Charging modes

* Mode 2
* No real controllability (1,4-2,3 kW)
* Communication via in cable control box

* Mode 3
* 1,4-22 kW controllability (NO V2G)
* Communication via BMS

* Mode 4
* 500 W - ??? kW controllability (bi-di)
* Communication via BMS

$Vigleco
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AC Charging

CHARGE CONTROLLER

FIXED AC SUPPLY
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Charging sockets

N. America Japan EU China All Markets
and the rest of markets except EU

JA772 (Type 1) J1772 (Type 1) Mennekes (Type 2) GB/T
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* The IEC 62196 Type 2 (also called “the Mennekes”) for type 2 and CCS
* [EC 61851-1, the basic signalling communication standard for HPC

* |[EC 61439 series, low-voltage switchgear and controlgear assemblies

* [EC 60364 series, The rules for the design, erection, and verification of
electrical installations.

* Part 8: prosumer installations, rules for islanding, v2g and limited
selectivity/short circuit current.



DC Charging
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* Controllability -
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* Infrastructure in transition
* AC-DC per charger

* Centralised AC/DC converter on MV grid
* DC/DC converter per charger, with galvanic insulation
* Integraded storage, per charger or on the DC side of the centralised converter



DC Charging infrastructure




* 20.000.000 cars don’t need 20.000.000 chargers
* MTBF

* Abuse

* Electrical abuse
* Mechanical abuse
* Thermal abuse

* Power Quality
*V1G and V2G
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* The charging station never gives a PWM duty cycle that implies a
higher charging current than the maximum charging current allowed
by the security, the mains connection and the charging cable used.

* DC - kWh, costumer payment

* Selectivity
* Dimension of (sub) distribution cabinet
* ALSO FOR V2G!l!!



* V2L,G,B,T...
* Bidirectional =/= grid connected
* V2G

4Vigleco
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* The V2G communication standard
* 15118-2 plug and charge

* Not all cars
* Propietary versions for every OEM
* DIN Spec 70121
* 15118-20 2nd generation network and application procotol requirementes
* Wireless charging support
* multiple contract certificates.
* V2G? Only communication, a lot of hardware is needed

* -20 complaint charging station is not compatible with a -2 complaint car...

IT IS ONLY COMMUNICATION!



* No bidirectional AC/DC converter in vehicles

* No net synchronisation, so V2G AC cars only work V2L
* Synchronisation location? OEM says charging pole, and vice versa
* Going on holiday? ;-)

* External signal (SMC or UMC?)

4Vigleco
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Wet van behoud van ellende. Er is geen shortcut
Belang van systeemintegratie en componentkeuze
Gelukkig werkt V2G alleen in powerpoint

International Journal of Electrical Power & Energy Systems “Impact of rapid PV fluctuations on
power quality in the low-voltage grid and mitigation strategies using electric vehicles”

Dus beter systeemintegratie
Stop met laders in auto’s stoppen en focus op kwaliteit van DC laders

Nog wel wat uitdagingen in EU regelgeving (v2g verplichting)
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