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Design and Application of Power Line Communication Module for V2G Conforming
with International Standard for Electric Vehicle Charging Infrastructure
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ABSTRACT

The environmental regulations are being strengthened all over the world, and the introduction of electric vehicles are
actively being considered to cope with them effectively. It is essential to establish a charging infrastructure, which is
an essential element of electric vehicle distribution. In this paper, power line communication technology essential for
smart charging infrastructure is studied. A control board capable of achieving a physical layer speed of 10Mbps and a
TCP/IP layer of 45Mbps, which conforms to the ISO/IEC 15118 international standard, and a control board mounted on
the board and compliant with international standards. We have developed a software solution to perform functions for
linking. In addition, in order to be applied to the combo-type DC fast charger, the hardware was designed to meet the
industrial environment standard and the V2G communication module was developed by integrating it with the software
solution.
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Standard Description

Road vehicles - Vehicle to grid
ISO/IEC communication interface
15118-1 Part 1: General information and

use-case definition

ISO/IEC Part 2: Network and application
15118-2 protocol requirements
ISO/IEC | Part 3: Physical and data link layer
15118-3 requirements
ISO/IEC Part 4: Network and application
15118-4 protocol conformance test
ISO/IEC | Part 5: Physical layer and data link
15118-5 layer conformance test
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E 2. PLC B2& ASF
Table 2. Specification of PLC module

[tem Description
Power 12V, 5V
Power
, <{W
consumption
Dimension 30X40X10 mm (WXDXH)
Interface 1 SPI("15MHz2), 1 UART
Spectrum 2728MHz
Temperature -40 ~ 85T
Receiver sensitivity 95dB attenuation
Scalable rate 4710Mbps
Transformer 1:1:1 include
Communication AC/DC Power line support
ISO/IEC 15118 P.3
Standard

HPGP v1.1

E 3. HOo{7| Afek
Table 3. Specification of controller

[tem Description
Power 12V, 5V
Power. AW
consumption
Dimension 130X90 mm (WXD)
CPU Freescale 1.MX287
Button 2
LED 3 LED
ADC/PWM 4 ADC/1 PWM
Serial port 3 UART, 1 SPI
LCD 128X64 Graphic
Boot method SD/NAND
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ltem Description
Transmission speed 4587Mbits/sec
(TCP/IP)
Success rate of 100%
communication (Transmission : 3636,
Receipt : 3636)
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