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

• PN-EN 61851 – systemy przewodowego ładowania pojazdów elektrycznych – część 1, wymagania 

ogólne

• SAE J1772 – niędzy 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 harmonised standards published in the Official Journal – Directive 

2014/30/EU
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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 przewodowego ładowania pojazdów elektrycznych – część 1, wymagania 
ogólne

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

22kW
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AC & DC plug
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Sockets
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• Mode 1: 1 or 3 phase grid 250/380V up to 16A; in US prohibited; Some 
counties RCD (Residual Current Device) require.

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

Charging modes

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

9

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

Charging modes
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• Mode 4: off board charger usually DC fast charger;

Charging modes
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Case A – cable permanently connected to car

A1

A2
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Case B – cable have plug
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mode 1 case B;
proximity function; no CP; 
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mode 2 case B; on cable controll box

15

Mode 3 case B, wall charger
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Mode 3 case C; no socked on wall

17

Mode 3 case; no proximity switch
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Case C – cable permanently connected EVSE
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Mode 4;

20

Proximity signal

21

CP – simplified (1ph more <16A; not 3ph)
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CP – controll pilot

23

CP parameters

24

States of AC charging & CP signal - tolerances
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CP duty cicle

26

Mode 3/ case B (socket-socket)

27

EVSE
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Tester DIY

30

RCD
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RCD – not proper one !

32

RCD – by BENDER (used by Phonix Contact)

33

KEMET RCD
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RCD by LEM

35

36

2 Socket charger

Rys. 1. Ładowarka dwugniazdowa - obudowa zamknięta.

Odblokowanie wtyczki przy zaniku zasilania !!!
Licznik MDI & MODBUS !!!
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Wall charger DIY
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Open Charge Point Protocol (OCPP)

OCPP-J = OCPP communication over WebSockets using JSON. 

OCPP-S = OCPP communication over SOAP and HTTP(s). 

41

EV charger

42
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EV charger

44

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

Test question


