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Table 1 Battery pack configuration method and specifications for
each eco-friendly mobility
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Classification EV Railway vehicle UAM
[Manufacturer] | [Genesis] | [Hyundai Rotem] | [EHang]
Product GR0e Tram EH216-S
Battery type | Li-polymer Li—polymer Li-polymer
Pack 32MIP ASMI2P 12MIP
configuration
Pack energy 87.2kWh 195.8kWh 17kWh
Modul
ooe 4S3P 4S3P Private
configuration
Module 1 2oswn 2.04kWh 1417KWh
energy
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Table 2 Specifications for each wireless communication method for
wireless BMS

Classification | Z-Wave | Zighbee | BLE Wi-fi
Frequency 900MHz | 24GHz | 24GHz | 24GHz/5GHz
Speed 40kbps | 250kbps | 2Mbps 600Mbps
Range 30m 10m 40m 50m
Power omW | 1mW | 3mW | 100mW
consumption
Latency 40ms 15ms 3ms 3ms
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Fig. 1 Wireless BMS H/W schematic diagram
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Table 3 Wireless BMS H/W components

Classification [Manufacturer] Product

Battery [Samsung SDI] INR21700-40T

Slave BMS IC [Analog devices] LTC6802-1

Slave BMS MCU | [Texas instruments] TMS320F28377D

Master BMS MCUJ|NXP semiconductors] MKW36Z512VHT4

RF module [NXP semiconductors] FRDM-KW36
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Fig. 2 Case to check the impact of operating environment and
battery pack case. (a)plastic case, (b)aluminum case, (c)case

proposed for application of wireless BMS technology
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[Range and meaning of each reception sensitivity|

A strong connection starts from -55 to -67dB.
A sufficient, but not recommended connection starts from -67 to -80dB.

A terrible connection starts from -80 to -90dB.

OB 3 BLE SA9| 4 UEY Hel 2 ool

Fig. 3 Range and meaning of each reception sensitivity of BLE
communication
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Fig. 4 Experiment environment and configuration
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1aB] [Data reception rate according to battery pack case] (a)
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Fig. 5 Data reception rate according to battery pack case

(a)all cases, (b)Excluding aluminum case
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Fig. 6 Reception sensitivity depending on battery pack case
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