EV (Electric Vehicle)
EVSE (EV Supply Equipment)
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Norrr

PN-EN 61851 — systemy pr i jazdow elektrycznych — cze$¢ 1, wymagania

ogolne

SAE J1772 — niedzy innymi wtyczki i gniazda

IEC 62752 -In-cable control and protection device for mode 2 charging of electric road vehicles

GB/T 18487 -Electric vehicle conductive charging system - Part 1: General requirements
ARTICLE 625, NEC ELECTRIC VEHICLE CHARGING SYSTEMS - modes
FCC EMC

Summary of references of har i i in the Official Journal — Directive

2014/30/EU

References and source data for drawings:

1) Maximizing power for Level 3 EV charging stations, Sang Chon, Manish Bhardwaj, Hrishi Nene,
Texas Instruments.

2) Power Electronics for Electric Vehicles and Energy Storage Emerging Technologies and
Developments Edited by Dharavath Kishan, Ramani Kannan, B Dastagiri Reddy, and Prajof
Prabhakaran, CRC Press.

3) PN-EN 61851 — systemy i jazdow elektrycznych — czes¢ 1,

ogdlne
4) https://deltrixchargers.com/about-emobility/charging-modes/ ,Charging modes”
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AC (DC not all)

SAE J1772 Type 1 1EC 62196-2 Type 2 GB/T 20234 AC Tesla Supercharger
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Charging modes

e Mode 1: 1 or 3 phase grid 250/380V up to 16A; in US prohibited; Some
counties RCD (Residual Current Device) require.

[%j'—'.\y‘ @ Mode 1
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Charging modes

e Mode 2: 1 or 3 phase grid 250/380V up to 32A; in US prohibited; RCD
(AC&DC) require; Controll Pilot

Control &

AC Communication

[@)4 T A Mode 2

(E S & @?
>

CP an RCD <0.3m (in Germanu 2m) or in the plug

Charging modes

e Mode 3: 1 or 3 phase grid 250/380V up to 16A; special RCD (AC&DC)
require.

AC

Control &

Communication
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Charging modes

e Mode 4: off board charger usually DC fast charger;

AC————DC

=] Control &
Communication

\4:" @ Mode 4

Cable connected to charger

Case A — cable permanently connected to car

Pug and scocket outet

A2
Flexible cable

Onboard charger
Traction battery

Charging station
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e=
e

Domestic, industrial dedicated
sacke! outiet

EVSE

e 2374010

Case B — cable have plug

Socket outiet

Phug and scocket outel
e

Flexible cable

On-boand charger I

Iraction BS1EYY | rectrical venicie
it

Electrical vehicle mwT

Domestc, ingustial Gedical
‘socket outiet
—EVSE

1EC 23810
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mode 1 case B;
proximity function; no CP;
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Mode 3 case C; no socked on wall

Pawer sussly equpment
Yethde coupler (chargng stason)
inet 1 Connecter y
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PLOsigl comling |
o Msi(Pomer Line)

PLC sigaal coupling
On Cuntwl-Pilon Line ‘;
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Proximity signal

Current capability of the cable assembly

Equivalent resistance of Rc
Toleranco + 3% ©

134 15k 05W""
204 880 005w "
32 A

220005W*" "

63 A (3 phase) / T0 A (1 phase)

100005W*""

CP —simplified (1ph more <16A; not 3ph)
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EvsE t
| vonage
Pitot P |
contect Ll LA
Duty cycle and £
fequency measurement O i
oy TR3% |
t
!
== (vg) i
Cs H
i
ot benis
(ground) 1kHz 12V H
= 1EC 237710
Parametr” Symbol Valuo Units
Generator open circuit positive | Voch 12,00 (+ 0.6) v
voltage *
Generator apen circult negative|  Vacl - 12,00 ( 0.6) v
voltage’
Frequency Fo 1000 (+ 0.5 %) Hz
Pulse width ® ¢ Pwo Per Table A4 (+ 25 ps) us
Maximum rise time (10 % to Trg 2 s
90 %) ©
Maximum fall time (90 % to Tfg 2 s
10 %)°
Minimum settling time to 95 % Tsg 3 us
steady state
Equivalent source resistance” R1 1000+3% o
Recommended EMI suppression Cs 300 oF
Maximum total cable® capacity +| Cs + Cc 3100
cs

States of AC charging & CP signal - tolerances

State A
State B
(3% o State C
A State D
ov -
-4V
=120V
-12.6V7 EV not connected State € EV connecled, ready, no venilation required
EV connected, notready StateD:  EV comnecled, ready, ventilation required




) CP duty cicle

P

)

6/2/2025

Nominal duty cycle interpretation by
vehiclo

Maximum current to be drawn by vehicle

Duly cycle <3 %

Charging not allowed

3% sdutycycle <7 %

Indicates that digital communication will be used to control an off-
board DC charger or communicate availabie fine current for an on-
board charger, Digital communication may 150 be used with other
duty cycles.

Charging s not allowed without digital communication

5% duty cycle shall be used if the pilot function wire is used for
digital communication

7 % < duty cycle < 8%

Charging not allowed

8 % < duty cycle < 10 %

6A

10 % < duty cycie < 85 %

Available current = (% duty cycie) x 0.6 A

85 % < duty cycle £ 96 %

Available current = (% duty cycle - 64) x 2.6 A

96 % < duty cycle <97 %

A

Duly cyclé > 97 %

charging not allowed

1If the PWM signal is between 8 % and 97 %,
PWM even if the digital signal indicates a

the maximum current may not exceed the vaiues indicated by the

higher current

Mode 3/ case B (socket-socket)

Vel couper

s

Uiy

suprly

o) L] i
—r T

e [ | 11
LT I o -
E\\Nmn(nw o2 .
s, g e

Plug sresent
detaction logic

Figure B.5 - Mode 3 case B using the baslc single phase vehicle coupler
i itch 3

out proximity push button s

EVSE
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Tester

CP-PEsh

Tester DIY

RCD

W tabeli ponizej zostaly zebrane trzy najczesciej spotykane

typy RCD:
Oznaczenie Oznaczenie Rodzaj pradu na jaki dany wylacznik
graficzne tekstowe reaguje
AC Prad przemienny.
. Jak powyzej oraz prad wyprostowany
jednopoléwkewo (pulsujacy).
B Jak powyzej oraz prad staly.

lub:
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RCD — not proper one !
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RCD — by BENDER (used by Phonix Contact)

Applications

Typical applications include residual current sensor for

K E M ET RC D In-Cable Control and Protection Devices (IC-CPD) or Wallbox.
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RCD by LEM

Applications

o Leakage current measurement in an IC-CPD in-cable
(mode 2) and for wall boxes (mode 3) contact and
protection device

« Single phase nominal current up fo £32 ARMS.

D

Wylqeznik réénicowopeadawy 4P 40A 30mA 10kA typ B¢ CDB640D

Procucert HAGERPOLD.
ks proccerta CO08400

Indek T 00010001 300478 &
RS ———
Ocena: i e

2966,98 21 trutio

" =~

LR

|a s Sats

.
Licanik energtl
ORWES16 Antenna
Wyiacznk nadmiarowo-
Caujnik pradéw "
sty ACGOTA) pradony 4145 bp B
DC(EmA) OR:WE516
ORWE-S16
LED RGB dla G1
Blokada wtyczkl GO
Grlazdo G1 TYPEZ
Odblokowanie wtyczki przy zaniku zasilania !!!
Licznik MDI & MODBUS !!!
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Wall charger DIY
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I Open Charge Point Protocol (OCPP)

OCPP-J = OCPP communication over WebSockets using JSON.

OCPP-S = OCPP communication over SOAP and HTTP(s).
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Il £y charger

PFC Circuit

Rectifier DCDC | Battery interface
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I v charger
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Test question

What 4 states can be distinguish connecting EV (Electric Vehicle) to EVSE
(Electric Vehicle Supply Equipment) ?




