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ABSTRACT

Lithium batteries, which are high in energy and power densities, are
adopted by modern electrical vehicles (EV) to improve driving perform-
ance. However, lithium batteries require advanced battery management
systems (BMS) to prevent going cells out of electrochemical limits; bal-
ance the state of charges among cells in series; and estimate battery state of
the charge. Fatal accidents could happen to lithium batteries without ap-
propriate BMS. BMSisinstrumental for lithium battery systems.

This article presents the development of an advanced BMS for multi-
ple Lithium iron phosphate (LFP) battery modules connected in series.
The configuration of multiple battery modules connected in series is

265

*EAVEE + PRIEHZ > email: mutilin@ncut.edu.tw
Corresponding author: J. C. Muti Lin, e-mail: mutilin@ncut.edu.tw



266

iR S5=1% SO RE—ONEF

commonly present in EVs. The current BMS is based on a master and
slave topology design. Each 48 V battery module with 16 cells connected
in series is managed by a module BMS, which serves as the dave, and a
main control board, which is the master, coordinates two way communica-
tion between master and slaves and execute battery management actions.
The developed BMS was shown to measure battery parameters accu-
rately; protect cells from overcharging and over discharging according to
preset limits; conduct innovative active cell balance to compensate cell
capacity inconsistencies; and predict a reliable battery state of charge with
a devised two-stage method. A vehicle information system with vehicle
data acquisition function was designed in the current work. This vehicle
information system, providing both real-time presentation and post analysis
functions, facilitated long term performance evaluation of the developed

BMS in the current study.
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