AC sarj istasyonlari icin
gereklilikler - Basarili bir pazar
erigimi i¢in standartlar ve
gereksinimler
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VDE nedir?

125 yili agkin sure
VDE, dunya ¢apinda benzersiz bir teknoloji
organizasyonu haline geldi.

= BiLIiM
STANDARTLANDIRMA
TEST VE SERTIFIKASYON

tek cati altinda. Bugun, elektrik, elektronik ve bilgi
teknolojisi endustrileri ile ilgili tim konularda
uluslararasi kabul gérmus bir uzmanhk merkezidir.
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VDE nedir?

VDE
Verband der Elektrotechnik Elektronik Informationstechnik e.\V.
(Elektrik, Elektronik ve Bilisim Teknolojileri Dernegi)

1893 1920 Bugiin

Werner von Siemens'in de dahil oldugu bir O zamandan beri, VDE igareti en ylksek Bugun VDE, Avrupa'nin en biyuk teknoloji
grup tarafindan "Verband Deutscher guvenlik standartlarini temsil etmektedir kuruluglarindan biridir ve diinya ¢capinda
Elektrotechniker" (Alman ve tlketicinin korunmasi. tarundn tek 6rnegidir.

Elektroteknisyenler Birligi) olarak elektrik Bilim, standardizasyon, test,

diinyasini glvenli hale getirmek amaciyla belgelendirme ve uygulama

Berlin'de kuruldu. danigsmanhigini tek bir ¢cati altinda
birlestiriyoruz.

BiZ bir lobi grubu DEGILIZ. Aksine, BIZ bir

BIZ bagimsiz ve kar amaci gutmeyen bir girketiz. teknoloji kurulusuyuz.

VDE NSTITUT —
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VDE nedir?

1920'de gelistirildi,

korumali

V VDE Sertifika Isareti
I
0 5 hala baglayici niteliktedir elektrikli Grunler igin conta.
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1920'de kurulduk ve kiiresel olarak faaliyet gdsteriyoruz.
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VDE Yilik Rakamlarh

>3,500 Standart
>2,000 calisanlar

>1 00,000 1.500 sirket dahil olmak Gzere goénullt
uzmanlar ve Uyeler

>1,600 etkinlikler
70.000 > katilimci

>60 Diinya capinda konumlar
>175 Arastirma ve Finansman Projeleri
>100 Odiiller

>100,000 yillik testler

INSTITUT




AC sarj istasyonlar igin gereklilikler

= Elektrikli araclari sarj etmek i¢cin neden kendi altyapisina ihtiyag duyuyor?
Sarj istasyonlari ve wallbox'lar igin yonergeler ve standartlar
IEC 61851-1 ed. 2 ve ed. 3 arasindaki tarih ve farklar
DIN EN IEC 61851-1 ve DIN EN IEC 61439-7'den temel gereksinimler
Kritik bilesenler icin gereksinimler
VDE ve CB onaylari igin gerekli belgeler
VDE hizmet yelpazesi: E-Mobilite ve AC/DC sarj teknolojisi

VDE INSTITUT —
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Elektrik Guvenligi

Elektriki...

Duyuyorsan 9 il
Goriyorsan @\

Tat aliyorsan s - OZAMAN GOK GEC
koku veya g

His ediyorsan

ELEKTRIK GUVENLIGI GOK ONEMLI FAKTOR
] KISISEL KORUMA SAGLAMAMIZ GEKIYOR!

10/26/2023
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Elektrikli arag 6zel bir elektrikli ekipmandir

P

Elektrikli araclarin sarj edilmesi,
tarihsel olarak buyumus bir elektrik |
altyapisina baglimak zorumludur.

-

=

Ozel koruyucu énlemlerin nedenleri artan
tehlike potansiyali olusur:

[ Arag sasisi, elektriksel olarak iletken
olan genis bir dokunulabilir ylizeye sahiptir! \

Buna lakin ...

VDE NSTITUT —
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Elektrikli araglari sarj etmek icin neden kendi altyapisina ihtiyag
duyuyor?

Elektrikli araglari tagitlarini sarj etmek igin temel gereksinim

= Artik akim cihazi olmadan sarj olmaz !
Altyapi ve araglar arasinda bir arayuzun tanimlanmasi gerektirir
Bu yuzden Elektrikli araglar igin iletken sarj sistemleri sistem standardi

gelistirildi [ EN / IEC 61851-1

Quelle: https://new.siemens.com/

IEC 61851-1:2017:

4 Genel sartlar

EV besleme ekipmani, normal kullanim kogullarinda enerji aktariminin givenli
bir sekilde ¢alismasi ve performansinin glivenilir olmasi ve kullanici veya
cevre igin tehlike riskini en aza indirmesi i¢in bir EV'nin EV besleme
ekipmanina baglanabilecegi sekilde insa edilmelidir.

VDE NSTITUT —

10

26.10.2023 © VDE Prif- und Zertifizierungsinstitut GmbH



DIN EN IEC 61851-1 - Tarih

= |EC 61851-1:2017 elektrikli araclarin iletken sarjini standartlastiran bir sistem standardidir.

= 2001/2002 yihinda IEC 61851-1 (1. baski) ve IEC 61851-22 (1. baski) olarak elektrikli araclarin
sarj edilmesi igin bir sistem standardi olarak yayinlanmigtir.

= O zamandan beri, TC69 (IEC seviyesi) ve DKE (Alman Standartlama Komisyonu) K 353
standard grubunda ve ¢ok sayida ortak calisma grubunda (DKE ve NAAuto arasinda) surekli
revizyona ve daha fazla gelistirmeye tabi tutulmustur (6rnegin, elektrikli araclarin AC sarji icin
GAK 353.0.4 ve elektrikli araglarin DC sarji icin GAK 353.0.2) alt grublari olusmustur.

VDE NSTITUT —
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DIN EN IEC 61851-1 - Tarih

» |EC 61851-1'in 2. baskisindan itibaren, bir sistem standardi ile bir Grtn standardi arasindaki
fark daha guclu bir sekilde vurgulanmalidir.

= |EC 61851-22'nin 2. baskisi (sarj istasyonlari i¢in tGrln gereksinimleri) Uzerindeki ¢alismalar
taslak asamasinda durduruldu ve bunun yerine IEC 61439-7'deki sarj istasyonlari i¢in Grin
gereksinimleri igin bir Grin standardi olarak IEC TS 61851-1'ye atifta bulunuldu.

= |EC 61851-1:2017 baskisi olarak yayinlanmis ve 2019 yilinda EN IEC olarak onaylanmistir ve
30.11.2020 tarihinden itibaren AB Resmi Gazetesi’nde (Official Journal) listelenmisgtir.

= 2020 senesinde DIN EN IEC 61851-1:2019-12 Almanca baskisi yayinlandi.

= EMC gereksinimleri, 3. baskidan bu yana 61851 serisinin ayri bir par¢asi olmustur: IEC
61851-21-2:2018, EN ve DIN EN olarak bir uygulama hala beklemededir.

VDE NSTITUT —
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DIN EN 61439-7 - Tarih

Sarj istasyonlari ve duvar sarj istasyonlari "Wallbox'lar" icin Grtn gereksinimleri icin, algak
gerilim salt ve kontrol tertibatlari igin 61439 serisi altinda bolum 61439-7 gelistiriimistir.

IEC 61439-7 standardizasyon projesi baglangicta tartismaliydi; nihai taslak (FDIS) uluslararasi
olarak farkli gorusler nedeniyle reddedildi.

Yine de standardizasyon ¢alismasindan elde edilen sonugclari kullanabilmek icin, makale IEC
TS 61439-7:2014 (Teknik Sartname) olarak yayinlandi ve DE'de bir 6n standart olarak
yayinlandi:

DIN IEC /TS 61439-7 (VDE V 0660-600-7):2014-10 Marinalar, kamp alanlari, pazar yerleri,
elektrikli araglar igin sarj istasyonlari gibi 6zel uygulamalar igin salt tertibatlar:.

Ayni zamanda reddedilen taslak revize edilerek 2018 yilinda IEC 61439-7:2018-12, uygulama
EN IEC 61439-7:2020 ve DIN EN IEC 61439-7 (VDE 0660-600-7):2021-06 olarak
yayinlanmistir.

IEC TS 61439-7 testlerine IEC 61851-1:2017'de atifta bulunulmaktadir.

Bu standart artik sarj istasyonlari ve wallbox'lar igin tGrtin gereksinimlerini igerirken, 61851-1,
elektrik tesisati ile arag¢ arasindaki arayuz igin tum arayuz gereksinimlerini tanimlayan sistem

26.10.2023

standardidir.
VDE INSTITUT —
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IEC 61851-1 edision 2 ve 3 arasindaki farklar

= Sistem standardi olmaya daha fazla odaklanma
IEC 61851-22'deki Urln gereksinimlerinin gelistiriimesi atlandi, bunun yerine IEC 61439-7‘ye
tasarlandi
EMC gereksinimleri kaldirildi ve IEC 61851-21-2 bolumune aktarildi
Maddelerin yeniden numaralandiriilmasi ve yeniden duzenlenmesi
DC kagak akim algilamanin tanitimi
Otomatik yeniden kapanma icin gereksinimlerin eklenmesi
Ek A, PWM iletigiminin revizyonu

VDE INSTITUT



AC-Sarj istasyonlari — Standartlara genel bakis
TV DE sortfkest [ EUOJ |

DIN EN IEC 61851-1 (VDE 0122-1):2019-12 X X
Elektrikli arag iletken sarj sistemi — Bolum 1: Genel gereksinimler

DIN EN IEC 61851-21-2 (VDE 0122-2-1-2):2021-11 X ---
Elektrikli arag iletken sarj sistemi — (daha sonra)

Bolum 21-2: Bir AC/DC kaynagina iletken baglanti igin elektrikli arag gereksinimleri
— Yerlesik elektrikli arag sarj sistemleri icin EMC gereksinimleri

DIN EN 61439-1 (VDE 0660-600-1):2012-06 X X

Algak gerilim salt ve kontrol diizenegi tertibatlari — Bolim 1: Genel kurallar

DIN IEC / TS 61439-7 (VDE V 0660-600-7):2014-10 (X) -

Alcak gerilim galt ve kontrol dizenegi tertibatlari — Bolum 7: Marinalar, kamp (mUmkun degil)
alanlari, pazar meydanlari, elektrikli ara¢ sarj istasyonlari gibi belirli uygulamalar icin

tertibatlar

DIN EN IEC 61439-7 (VDE 0660-600-7):2021-06 X -

Algak gerilim salt ve kontrol tertibatlar — (sonraki suram)

Bolum 7: Marinalar, kamp alanlari, pazar meydanlari, elektrikli ara¢ sarj istasyonlari
gibi belirli uygulamalar igin montajlar

VDE INSTITUT —
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AB Direktifleri (sec¢im)

Low voltage directive 2014/35/EU dated 26. February 2014
published in Official Journal L 96/357

LVD harmonised standards

EMC directive 2014/30/EU dated 26. February 2014
published in Official Journal L 96/79

EMC harmonised standards

RED directive 2014/53/EU dated 16. April 2014
published in Official Journal L 153/62 _
RED harmonised standards

MID directive 2014/32/EU dated 26. February 2014
published in Official Journal L 96/149

MID harmonised standards

RoHS-directive 2011/65/EU dated 08. June 2011

RoHS harmonised standards

Chemical Substances (REACH)

10/26/2023
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http://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/low-voltage_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/electromagnetic-compatibility_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/red_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/measuring-instruments_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/restriction-use-certain-hazardous-substances-rohs_en

RED direktifi 2014/53/EU - Sarj istasyonlarinda tipik radyo

fonksiyonlari WIEL Ziab
, Zigbee
GSM N AN
UMTS > No radio!
e T RFID (NFC)

Efheret

2

AC Girisi

Sarj istasyonu
(Wallbox veya
genel sarj
cihazi)

<

>> Bluetootr €3

>L< AC veya
DC cikisi
™o
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Elektrikli aracin sarj modlari - Besleme agina baglanti

(arayuzler)

iletken sarj modilari

y

7

| -

Cogunda Her ev
AB ulkeleri yasak prizinde sarj
mumkunlayu

(Mode2 ————Jhodes ] Wireloss
// // //
ED
N A :
o]
Wallbox / sarj DC /HPC Enduktif sarj
istasyonu AC Sarj istasyonu

sarjl
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Guc¢ kaynagi ve elektrikli arag tasitlari (EV) arasindaki iletken
baglanti durumlari

Baglanti
durumu A

Baglanti
durumu B

Baglanti
durumu C

| O -t =\7

Bir EV'nin, EV'ye kalici olarak bagl ile baglantili

kablosuyla bir ac gii¢c kaynagina bag‘jlanr@\/@

Bir EV'nin cikarilabilir bir gsarj kablosuyl= hir 2~ If“"farllablhr baglant|
guc kaynagina baglanmasi. P

|
Gu¢ kaynagi cihazina kalici olarak bagli bir sarj Bir glig kaynagi
kablosuyla bir EV'nin ac veya dc gug kavnadina iinitesine bagl

baglanmasi. D—\/ ,ﬁ

5

VDE INSTITUT
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Kacgak akim cihazlari - DIN EN IEC 61851-1'de RCD’ler igin
gereklilikler

IEC 61851-1:2017

8.5 Kagak akim koruma cihazlari

EV besleme ekipmaninin AC igin bir priz veya ara¢ konektoru ile donatildigi durumlarda
IEC 62196'ya (tum parcalar) uygun kullanim, DC ariza akimina karsi koruyucu onlemler
alinacaktir. Uygun onlemler sunlar olacaktir:

* RCD tip B veya
* RCD tip A ve beslemenin baglantisinin kesilmesini saglayan uygun ekipman 6 mA'nin Uzerinde

DC ariza akimi olmasi durumunda.
NOT:

DC arizasi durumunda beslemenin kesilmesini saglayan uygun ekipman ornegdinin gelecekteki
IEC 62955'te olmasi beklenmektedir.

VDE NSTITUT —
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Neden 6 mA DC kagak akimini detekziyon etmemiz gerekiyor?

= |[SO 17409, mod 2 ve mod 3 sarj modlarinda, buna gore tasarlanirsa yerlesik sarj cihazinda
meydana gelebilecek DC ariza akimlarina izin verir.
A tipi toprak kagagi devre kesicilerin yalnizca 6 mA DC ariza akimina kadar hatasiz ¢alismasi
gerekir. Daha yuksek DC artik akimlar, serbest birakma bobinlerinin manyetik ¢ekirdeklerinin
doygunluga ulasmasina neden olabilir (RCD korlesir).
1 Kigisel koruma artik saglanamaz!

0 DC kagak akimlari da algilayabilen ve degistirebilen kacak akim cihazlari (6érnegin. B tipi)
kullaniimahdir
veya

0 Ev tesisatindaki besleme hattindaki tum A tipi kagak akim devre kesicileri, ek bir koruyucu
cihaz (IEC 62955) ile DC kacak akimlara karsi korunmalidir.

Tip A kagak akim koruma cihazi Tip B kagak akim koruma cihazini 6niine baglamayin!

VDE NSTITUT —
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Kagak akim cihazlan (RCD'ler)

Nereye ve kag RCD kurulmahidir?

-> 61851-1 gereksinimi her baglanti noktasi i¢in kurulmaldir !

IEC 61851-1:2017
8.5 Kagak akim koruma cihazlan

EV besleme ekipmani, EV'lere enerji saglamak igin bir veya daha fazla baglanti noktasina sahip
olabilir.

EV besleme ekipmaninin ayni anda kullanilamayan birden fazla baglanti noktasi varsa, bu tur
baglanti noktalarinda ortak koruma cihazlari olabilir.

=> Guvenlik ve Kullanilabilirlik

VDE INSTITUT —
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Elektriksel giivenlik testleri

61851-1'den testler (Sistem
standardi)
. =

61439-7'den testler (Uriin standardi)

-

= GOorsel denetimler
Elektrik carpmasina, bosluk ve kacak mesafelerine karsi koruma
Elektriksel testler (dielektrik testleri, izolasyon direnci, dokunma akimi)
Sicaklik artisi
Kalkis akimi testi
Cevresel testler (sicak/nem/sogukta depolama, IP koruma sinifi, UV isinlarina
kargi direng, korozyon direnci)
Mekanik testler (IK darbe testi, kum torbasi, ¢ati yukud, burulma)
PWM iletigimi
EMC
Elektronik Testleri

VDE INSTITUT —
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Elektronik Testleri

EVSE'de elektronik devreler

= Simdiye kadar, 61851-1 ve 61439-7 / -1'de herhangi bir
ozellik yoktur. Bu nedenle, elektronik devrelerin testi
DIN EN 62752'ye (IC-CPD'ler) dayanmaktadir.

IEC 61851-1'in bir sonraki baskisinda, elektronik
devrelerin degerlendirilmesine yonelik testler yer
alacaktir.

VDE INSTITUT —
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Kritik Bilesenler

|TABLE: Critical components information

. Mark(s) of
ORicctpattii Manutactu et Type / model Technical data Standard conformity’
No. trademark )

DIN EN 62196-2 (VDE
0623-5-2):2017-11; EN
62196-2:2017
Socketoutiet oo oo 480V /32A/1P44  |DIN EN 62196-1 (VDE \C/E')EDCE;Z‘XX
—-30 °C to +50 °C 0623-5-1):2015-06; EN No. xxx
62196-1:2014 !
IEC 62196-1:2014
IEC 62196-2:2016
1,5 mm? - 16 mm?
Clamping | o rigid IEC/EN DEKRA
terminal 1,5 mm? - 16 mm? 60947-7-1:2009 CB xxx
flexible
Transformer | xxx XXX 2*10 mH; 0,3A Testgd n
appliance
AC 500V, 220 pF,
Y2-Capacitor |xxx XXX IEC, DIN EN 60384-14 \’\/‘D'_E Cert
Uimp 4000 V. 0-:XXXX
Input: 100 — 240 V
50/60 Hz, OVCIII
Uimp 4000 V
Output: DIN EN 61558-1/A1 VDE Cert
Power supply |xxx XXX DC 12V, 0.41 mA DIN EN 61558-2-16 NO. XXX
DIN EN 61558-1 .
Short-circuit-proof
safety isolating
transformer

Kritik bilesenler

Ugtinci taraf kurulustan bilesen sertifikalari

IEC bilesen standardina gore CB sertifikasina
sahip CB sertifikalari igin.

DIN EN / VDE standartlarina gore VDE
sertifikalari igin.

Uretici firmalarin CE beyanlari belge
degildir ve yeterli degildir!

Herhangi bir sertifika sunulamazsa,
bilesenlerin Urun standartlarina gore ek olarak
test edilmesi gerekir.

26.10.2023
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Test ve belgelendirme icin gerekli belgeler

» Construction data sheet

= Kilavuzlari
PCB duzeni
PCB'nin bilesen dizeni
Devre semasi, Baglanti semasi
Urlin recetesi
Kritik bilesenlerin listesi
Kritik bilesenlerin veri sayfalari
Kritik bilesenlerin sertifikalar
Tip bagvurusu
Plastik gdovde malzemelerinin malzeme veri sayfalari

VDE NSTITUT —
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VDE hizmet yelpazesi: E-Mobilite ve AC/DC sarj teknolojisi

e

“'k - IC-CPD &
; AC Duvar Kutusu /o Fonksiyonel
Elektrik glivenligi £ AC sarj istasyonu 4 Emniyet
: EV bilesenleri
DC sarj istasyonlari

Standartlar Y =
danismanhgi B s A f i = o ; Siber Giivenlik
& Egitim e e | i

Akilli Sayaglar —
(MessEV/IEG ve MID) gF

10/26/2023 © VDE Testing and Certification Institute 27



VDE'nin sertifika isaretleri ve hizmetleri

VDE'nin Hizmetleri VDE Sertifika isaretleri

Standartlara eglik eden gelistirme, danismanlik

ve test: \Y/
Test ve sertifikasyon dahil olmak (izere DE

gelistirmenin baslangicindan seri iretime kadar | | REG 200X
destek /-\
- Elektrik Gavenligi @ )) )
EMC g, VDE ou?m‘y :r?med
MID, MessEG E Pl cryeg ity
| mC
Yazilim guvenligi ve Siber Guvenlik D 45000000
Risk analizi destegi <1VDEE> <1HARD>>

Kimyasal Testler (RoHS, REACH, PAK) p——

Kullanim kilavuzlarinin hazirlanmasi
llce onaylarinin alinmasi @O
I

1D 49000000

VDE INSTITUT
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VDE ile ortakligin avantajlari

= Daha hizli teslimat sureleri
Azaltilmig idari yuk
VDE araciligiyla hedef pazarlariniz
hakkinda guncel bilgiler
Kural olarak, ek test numunesi gerekmez
Kuresel pazarlarma igin bir irtibat noktasi
Kombine fabrika denetimleri sayesinde
zaman ve maliyet tasarrufu
VDE Enstitusu ile tek noktadan test

VDE INSTITUT —
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Sorulariniz?

o

VDE INSTITUT —



Tesekkurler !

We shape the e-dial future.
Join us.

Your contact person:

Mr. Girsel Giines

Senior Sales Expert

Electric Vehicle Charging Infrastructure
Tel. +49 69 8306-228
guersel.guenes@vde.com

4 }/W/;> ;,/ o » \/ e Nm\‘&\\/ /
/ AL 1 4
VDE;\"lNSTlTUT —
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Requirements for AC-charging
stations

Standards and requirements for a
successful market access

Gursel Gunes
|zmir, 01.11.2023
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Over more than
125 years

VDE has developed into a globally unique technology
organization combining

= SCIENCE
= STANDARDS
= TESTING

under a single roof. Today, it is an internationally
recognized powerhouse of expertise for all issues
relating to the electrical, electronic and information

technology industries. Worldwide. ’(ﬁ_’i
7
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What is VDE?

VDE is the
Verband der Elektrotechnik Elektronik Informationstechnik e.\V.
(Association for Electrical, Electronic & Information Technologies)

1893 1920 Today

Founded in Berlin by a group including Since then, the VDE mark Today, VDE is one of Europe’s biggest
Werner von Siemens as the “Verband has stood for the highest safety standards technology organizations — and one of a
Deutscher Elektrotechniker” (Association and consumer protection. kind worldwide.

of German Electrotechnicians) with the We unite science, standardization, testing,
aim of making the electrical world safe. certification and application consulting
under one roof.

WE ARE NOT
WE ARE a lobbying group. Rather, we are a technology

non-partisan, independent and not-for-profit. A
organization.

VDE —
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What is VDE?

L

=

Developed in 1920,

the protected

VDE Certification Mark

is still the binding quality
seal for electrical products.
Worldwide.

VDE
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We were founded in 1920 and are globally active.
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VDE in numbers

>3,500 standards
>2,000 employees

>1 00,000 volunteer experts and members,
including 1,500 companies

>1,600 events
per year with >70,000 participants

>60 locations worldwide
>175 research and funding projects

>100 prizes and awards

>100,000 tests per year




AC Charging Stations and Wallboxes

= Why does it need an own infrastructure for charging e-vehicles?

= Guidelines and standards for charging stations and wallboxes

= History and differences between IEC 61851-1 ed. 2 and ed. 3

= Main requirements from DIN EN IEC 61851-1 and DIN EN IEC 61439-7
= Requirements for critical components

= Required documents for VDE and CB approvals

= |nstallation regulations IEC 60364-7-722 / VDE 0100-722

VDE NSTITUTE —
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Electrical Safety and unique selling points

Electricity. You don’t have senses to

—
= hear 9
= see @\
= taste @ — IF SO — IT IS TOO LATE
= smell or g
= feel -

—

it.

ELECTRICAL SAFETY SUDDENLY BECOMES A UNIQUE SELLING POINT
IF IT IS NOT PRESENT

VDE INSTITUTE

10/26/2023 Copyright © VDE Priif- und Zertifizierungsinstitut GmbH. 2020 All rights reserved.
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The electric vehicle is a special electrical equipment

Electric vehicles being charged, 9
are connected to a historically grown s
electrical infrastructure. N\

L N——

e

Al |
3
V-

TN

Reasons for special protective |
measures (increased hazard potential): i —
= the vehicle chassis has a large touchable

surface which is electrically conductive
= the vehicle can be charged N
= in a freely accessible area o
= for a long period \
= Unattended

If so...

VDE NSTITUTE —
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Why does it need an own infrastructure for charging e-vehicles?

The central requirement for charging electric road vehicles

* No charging without residual current device
» Definition of an interface between infrastructure and vehicles

0 Development of the system standard "Conductive charging systems for
eleCtFIC VethleS" DIN EN IEC 61851'1 Quelle: https://new.siemens.com/

IEC 61851-1:2010:
“6.2 EV charging modes

A residual current device with characteristics that are at least equivalent to
type A as defined in IEC 61008-1 or IEC 61009, or IEC/TR 60755 in
conjunction with an over-current protection device shall be required for all
modes of charging.”

VDE NSTITUTE —
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DIN EN IEC 61851-1 - History

= |EC 61851-1:2017 is a system standard that standardises conductive charging of electric
vehicles.

= |In 2001/2002 published as IEC 61851-1 (1st edition) and IEC 61851-22 (1st edition) as a
system standard for charging of electric vehicles, with product requirements for charging
stations.

= Since then, subject to constant revision and further development in TC69 (IEC level) and DKE

K353 and numerous joint working groups (between DKE and NAAuto) (e.g. GAK 353.0.4 for
AC charging of electric vehicles and GAK 353.0.2 for DC charging of electric vehicles).

VDE NSTITUTE —
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DIN EN IEC 61851-1 - History

From the 2nd edition of IEC 61851-1 onwards, the difference between a system standard and
a product standard should be more strongly emphasised.

Work on the 2nd edition of IEC 61851-22 (product requirements for charging stations) was
discontinued at the draft stage, and instead a reference to IEC TS 61439-7 as a product
standard was included for the product requirements for charging stations in IEC 61851-1.

The 3rd edition was published as IEC 61851-1:2017 and ratified as EN IEC in 2019, and is
listed in the Official Journal of the EU since 30.11.2020.

The German edition DIN EN IEC 61851-1:2019-12 has been published.

The EMC requirements have been a separate part of the 61851 series since the 3rd edition:
IEC 61851-21-2:2018, an implementation as EN and DIN EN is still pending.

VDE NSTITUTE —
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DIN EN 61439-7 - History

For the product requirements for charging stations and wall charging stations "Wallboxes", part
61439-7 was developed under the 61439 series for low-voltage switchgear and controlgear
assemblies.

The IEC 61439-7 standardisation project was controversial at the beginning; the final draft (FDIS) was
rejected due to internationally differing views.

In order to be able to use the results from the standardisation work nevertheless, the paper was
published as IEC TS 61439-7:2014 (Technical Specification) and has been published in DE as a
pre-standard:

DIN IEC / TS 61439-7 (VDE V 0660-600-7):2014-10 Switchgear assemblies for specific applications
such as marinas, camping sites, market places, charging stations for electric vehicles.

At the same time, the rejected draft was revised and was published in 2018 as IEC 61439-7:2018-12,
implementation as EN IEC 61439-7:2020 and DIN EN IEC 61439-7 (VDE 0660-600-7):2021-06.

The tests of IEC TS 61439-7 are referred to in IEC 61851-1:2017.

This standard now contains the product requirements for charging stations and wallboxes, while
61851-1 is the system standard that defines all interface requirements for the interface between the
electrical installation and the vehicle.

VDE NSTITUTE —
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Differences between Edition 2 and 3 of IEC 61851-1

= More focus on being a system standard

= Developing of product requirements in IEC 61851-22 skipped,
instead reference to IEC 61439-7.

= EMC requirements removed and transferred into part IEC 61851-21-2
= Renumbering and reorganisation of the clauses

= Introduction of DC residual current detection

= Addition of requirements for automatic reclosing

= Revision of Annex A, PWM communication. The content of IEC/TS 62973 was transferred into
Annex A again.

VDE NSTITUTE —



AC-Charging stations — Overview of standards
. |VDECertification [EUOJ

DIN EN IEC 61851-1 (VDE 0122-1):2019-12 X X
Electric vehicle conductive charging system — Part 1: General requirements

DIN EN IEC 61851-21-2 (VDE 0122-2-1-2):2021-11 X ---
Electric vehicle conductive charging system — (later)

Part 21-2: Electric vehicle requirements for conductive connection to an AC/DC
supply — EMC requirements for off board electric vehicle charging systems

DIN EN 61439-1 (VDE 0660-600-1):2012-06 X X
Low-voltage switchgear and controlgear assemblies — Part 1: General rules

DIN IEC / TS 61439-7 (VDE V 0660-600-7):2014-10 (X) ---
Low-voltage switchgear and controlgear assemblies — Part 7: Assemblies for (not possible)

specific applications such as marinas, camping sites, market squares, electric
vehicles charging stations

DIN EN IEC 61439-7 (VDE 0660-600-7):2021-06 X ---
Low-voltage switchgear and controlgear assemblies — (later version)
Part 7: Assemblies for specific applications such as marinas, camping sites, market

squares, electric vehicle charging stations
VDE INSTITUTE —
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EU Directives (selection)

Low voltage directive 2014/35/EU dated 26. February 2014
published in Official Journal L 96/357

LVD harmonised standards

EMC directive 2014/30/EU dated 26. February 2014
published in Official Journal L 96/79

EMC harmonised standards

RED directive 2014/53/EU dated 16. April 2014
published in Official Journal L 153/62
RED harmonised standards

MID directive 2014/32/EU dated 26. February 2014
published in Official Journal L 96/149

MID harmonised standards

RoHS-directive 2011/65/EU dated 08. June 2011

RoHS harmonised standards

Chemical Substances (REACH)

10/26/2023
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http://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/low-voltage_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/electromagnetic-compatibility_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/red_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/measuring-instruments_de
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/restriction-use-certain-hazardous-substances-rohs_en

Typical Radio functions in charging stations

WLAN, Zigbee
GSM 2\ /7N

UMTS -
T RFID (NFC) > No radio!

LTE W

Charging
Etherget ctation >> Bluetoott €3
(Wallbox or
\/Plg< >L< AC or DC
output
™o

public charger)
AC-Input
VDE INSTITUTE
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Charging modes of the electric vehicle - Connection to the
supply network (interfaces)

Conductive charging modes

[T TSR R L
P 7 y /

e 1 A o

P :

) ! N A F

| - | -
Forbidden in most Ad-hoc charging Wallbox / DC /HPC Inductive
European AC-charing at each charging station Charging station charging

countries household socket AC charging
VDE INSTITUTE —
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Conductive connection between power supply and electric
road vehicle (EV) - connection cases

Connection
case A

Connection
case B

Connection
case C

Connection of an EV to an a.c. power su~~" "= ~-1nected with EV

a charging cable permanently connecte
EV. ¢

Connection of an EV to an a.c. power sun~rhs with INatgchable connection

a detachable charging cable.
C'\/

|
Connection of an EV to an a.c. or d.c. power Connected to a power

supply with a charging cable permananths eunply ynit

connected to the power supply deviceD—\/,ﬁ

5

VDE NSTITUTE —
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Residual current devices -- Requirements for RCDs in DIN EN
IEC 61851-1

IEC 61851-1:2017

8.5 Residual current protective devices

Where the EV supply equipment is equipped with a socket-outlet or vehicle connector for AC
use in accordance with IEC 62196 (all parts), protective measures against DC fault current
shall be taken. The appropriate measures shall be:

e RCD type B or

e RCD Type A and appropriate equipment that ensures the disconnection of the supply in
case of DC fault current above 6 mA.

NOTE 2 An example of appropriate equipment that ensures the disconnection of the supply in case of DC fault is
expected in the future IEC 629557.

0 Development of auxiliary devices (RDC-DDs) -> standardised in IEC 62955

VDE NSTITUTE —
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Why 6 mA DC residual current detection?

= |SO 17409 allows DC fault currents in mode 2 and mode 3 charging modes, which can occur in
the on-board charger if designed accordingly.

= Type A earth leakage circuit breakers are only required to operate fault-free up to a DC fault
current of 6 mA. Higher DC residual currents can cause the magnetic cores of the release coils
to saturate (RCD goes blind). Personal protection can no longer be ensured!

0 Residual current devices that can also detect and switch DC residual currents (e.g. type B)
must be used

or

0 All type A residual-current circuit-breakers in the supply line in the house installation must be
protected against DC residual currents by an additional protective device (IEC 62955).

VDE NSTITUTE —
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Residual current devices (RCDs)

Where and how many RCDs must be installed?

-> Requirement from 61851-1 (each connection point), also see VDE 0100-722 / IEC
60364-7-722

8.5 Residual current protective devices

EV supply equipment can have one or more connecting points to supply energy to EVs.

Where connecting points can be used simultaneously and are connected to a common input
terminal of the EV supply equipment, they shall have individual protection incorporated in the
EV supply equipment.

If the EV supply equipment has more than one connecting point that cannot be used
simultaneously then such connecting points can have common protection devices.

=> Safety & Availability

VDE NSTITUTE —
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Tests for electrical safety

Tests from 61851-1 (System Tests from 61439-7 (Product
standard) standard)
= = = =

Visual inspections

Protection against electric shock, clearance and creepage distances
Electric tests (dielectric tests, insulation resistance, touch current)
Temperature rise

Inrush current test

Environmental tests (storage in heat / humidity / cold, IP protection class, resistance
to UV radiation, corrosion resistance)

Mechanical tests (IK impact test, sandbag, roof load, torsion)
PWM communication

EMC

Testing of Electronics

VDE INSTITUTE
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Testing of Electronics

Electronic circuits in EVSE

= So far, there are no specifications in 61851-1 and
61439-7 / -1. Therefore, the testing of electronic circuits
is based on DIN EN 62752 (IC-CPDs).

» |n the next edition of IEC 61851-1, tests for the
evaluation of electronic circuits will be included.

VDE NSTITUTE —
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Critical Components

|TABLE: Critical components information

Object / part
No.

Manufacturer/
trademark

Type / model

Technical data

Standard

Mark(s) of

conformity’
)

Socket outlet

XXXX

XXXX

480V /32A/1P44
=30 °C to +50 °C

DIN EN 62196-2 (VDE
0623-5-2):2017-11; EN
62196-2:2017
DIN EN 62196-1 (VDE
0623-5-1):2015-06; EN
62196-1:2014

IEC 62196-1:2014

CB DE1-xxx
VDE Cert
No. xxx

|IEC 62196-2:2016
1,5 mm? - 16 mm?
Clamping | o rigid IEC/EN DEKRA
terminal 1,5 mm? - 16 mm? 60947-7-1:2009 CB xxx
flexible
Transformer | xxx XXX 2*10 mH; 0,3A Testgd n
appliance

Y2-Capacitor

XXX

AC 500V, 220 pF,

Uimp 4000 V

IEC, DIN EN 60384-14

VDE Cert
No.:xxxx

Power supply

XXX

XXX

Input: 100 — 240 V
50/60 Hz, OVCIII
Uimp 4000 V
Output:

DC 12V, 0.41 mA

Short-circuit-proof
safety isolating
transformer

DIN EN 61558-1/A1
DIN EN 61558-2-16
DIN EN 61558-1

VDE Cert
No.:xxxx

Critical components

= Component certificates from third-party body

 For CB certifications with CB certificate
according to IEC component standard.

 For VDE certifications according to DIN EN /
VDE standards.

CE declarations of the manufacturers are not
certificates and are not sufficient!

0 If no certificates can be presented, additional
testing of the components according to their
product standards is necessary.

26.10.2023
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Required documents for testing and certification

= Construction data sheet

= Manuals

= PCB layout

= Components layout of PCB

= Circuit diagram, Wiring diagram

= BOM

= List of critical components

= Datasheets of critical components
= Certificates of critical components
= Type reference

= Material datasheets of plastic housing materials

VDE NSTITUTE —
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Standards consulting

10/26/2023

& Training

Accuracy (Smart
Meter - MID)

© VDE Testing and Certification Institute

IC-CPD
AC Wallbox
AC charging station
EV components
DC charging stations

Functional
Safety

Cyber Security

International
approvals




Certification marks and services of VDE

Services of VDE VDE certifcation marks

Development accompanying standards
consulting and testing:

Support from the beginning of the development DVE

0 0 0 0 0 REG XXXX
up to series production including testing and i i
certification /-\
= Electric Safety

@ﬁ) ) Quality Tested
= EMC vHe o
- MID, MessEG EmC S
= Software security and Cyber Security <]JVDE> <1HAR>>
= Support for risk analysis VDE

Chemicals (RoHS, REACH) @o Q
Preparation of instruction manuals 10 45000000 .

Optaining of county approvals

26.10.2023
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International approval service | Benefits of a partnership
with the VDE

= Faster delivery times
Reduced administrative burden
Up-to-date information about your target
markets through the VDE
As a rule, no additional test samples
required
A point of contact for the global
Market
Time and cost savings through combined
factory inspections
One-stop testing with the VDE Institute

VDE NSTITUTE —
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Questions ?

(o
.
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Thank you for - =E
Your attention! TR | .

We shape the e-dial future.
Join us.

Your contact person:

Mr. Girsel Giines

Senior Sales Expert

Electric Vehicle Charging Infrastructure
Tel. +49 69 8306-228
guersel.guenes@vde.com
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