
Gdansk Embedded Meetup

Gdańsk Embedded Meetup, 4 marca 2025

Jak samochody elektryczne 
dogadują się z infrastrukturą? 
Czyli dlaczego Filip Chajzer nie naładował swojego elektryka



Gdansk Embedded Meetup

O nas

Paweł Żabiełowicz
Team Leader Software Engineering

Paweł Czaplewski
Software Engineer
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O co chodzi z Filipem Chajzerem?
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http://www.youtube.com/watch?v=pgxX3Awm8bo
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Krótka historia elektryków
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● Tesla Motors, startup z Doliny Krzemowej, ogłasza, że   wyprodukuje luksusowy 
elektryczny samochód sportowy o zasięgu ponad 350 kilometrów. 

● Inni producenci samochodów pracują nad własnymi projektami, przyspieszając 
pracę nad własną ofertą.  General Motors z Chevrolet Volt i Nissan Leaf .
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Czym jest ładowarka?
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Szybka ładowarka DC Ładowarka AC
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Czym jest ładowarka?

7
Szybka ładowarka DC

Ładowarka AC
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Komunikacja z ładowarką
● Basic Charging

IEC 61851, SAE J1772
○ PWM

● High Level Comm
ISO 15118-2; -20
○ HomePlug GreenPHY PLC
○ Single Pair Ethernet
○ WiFi

● Cloud communication
OCPP, IEC 63584 (OCPP 2.0), IEC 63110
○ Cellular network
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Wtyczki i gniazda ładowania
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Komunikacja EV   ładowarka

PWM SAE continuous SAE short term

50% 30A 30A peak

40% 24A 22A peak

30% 18A 20A peak

25% 15A

16% 9.6A

10% 6A

Base status Charging status Resistance, (CP-PE) Resistance, R2 Voltage, CP-PE

State A Standby Open, or ∞ Ω +12V

State B Vehicle connected 2740 Ω +9V

State C Ready (charging) 882 Ω 1300 Ω +6V

State D With ventilation 246 Ω 270 Ω +3V

State E No power (shut off) 0V

State F Error -12V

● 1kHz PWM signal  

● +12VDC/-12VDC plus resistor 

● 8 different states
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ISO 15118 Part 1

OSI layer Protocol suites Security
ISO 15118
Part 2
Part 20

Application SDP AC 
charging

DC 
charging

XML 
Security

TLS

Presentation XML

EXI

Session V2GTP

Transport UDP TCP

Network IPv6, DHCPv6, SLAAC

ISO 15118
Part 3

Data link Control Pilot
PWM

Control Pilot
SLAC, PLC

Physical link ±12V HomePlug
Green PHY 11

https://en.wikipedia.org/wiki/OSI_model

Komunikacja EV   ładowarka
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VehicleCharger

<?xml version="1.0"?> 
<ns4:supportedAppProtocolRes 
xmlns:ns4="urn:iso:15118:2:2010:AppProtocol"     
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns:ns3="http://www.w3.org/2001/XMLSchema"> 
   <ResponseCode>OK_SuccessfulNegotiation</ResponseCode> 
    <SchemaID>0</SchemaID> 
</ns4:supportedAppProtocolRes> 

<?xml version="1.0"?> 
<ns4:supportedAppProtocolReq xmlns:ns4="urn:iso:15118:2:2010:AppProtocol" 
   xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
   xmlns:ns3="http://www.w3.org/2001/XMLSchema"> 
   <AppProtocol> 
       <ProtocolNamespace>urn:din:70121:2012:MsgDef</ProtocolNamespace> 
       <VersionNumberMajor>2</VersionNumberMajor> 
       <VersionNumberMinor>0</VersionNumberMinor> 
       <SchemaID>1</SchemaID> 
       <Priority>2</Priority> 
   </AppProtocol> 
   <AppProtocol> 
       <ProtocolNamespace>urn:iso:15118:2:2013:MsgDef</ProtocolNamespace> 
       <VersionNumberMajor>2</VersionNumberMajor> 
       <VersionNumberMinor>0</VersionNumberMinor> 
       <SchemaID>0</SchemaID> 
       <Priority>1</Priority> 
   </AppProtocol> 
</ns4:supportedAppProtocolReq> 12

ISO 15118

Komunikacja EV   ładowarka
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Komunikacja

● Wireless Power Transfer 

● Bi-directional Power Transfer 

● Plug and Charge 
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Jak testujemy?
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Wireshark demo - dSPACE V2Gshark Wireshark Plugin
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SECC Discovery protocol
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Supported App Protocol
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Session Setup
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Service Discovery
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Authorization
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Authorization - finished
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Charge Parameter Discovery
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Charging Status
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Session Stop
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25Pizza!

https://docs.google.com/file/d/1MYFarPI3oUzZAGDQxIidribtgn3jD3xo/preview

