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Abstract — Lithium-ion batteries have already become a
mainstream energy storage solution for many applications,
especially for hybrid and electric vehicles (EV). Various
malfunctions in the lithium-ion battery system (LIBS) can
cause serious safety problems and significant performance
determination. For the safe and efficient operation of LIBS, the
development of advanced fault diagnosis technologies is
becoming increasingly important. This paper presents an
experimental setup for the acquisition of lithium-ion battery
condition data. Different approaches for the early diagnosis and
prediction of various LIBS faults are investigated. This will
allows for investigation of the feasibility of using diverse types
of gas sensors in large lithium-jon battery systems in addition
to conventionally used battery monitoring tools,

Keywords — Bartery characterization; BMS; gas sensor; gas
analysis; lithium-ion battery: fault diagnosis; monitoring.

1. INTRODUCTION

Hybrid and battery-powered electric vehicles (EV) are
undergoing increasingly rapid development. Batteries as
energy carriers for electric vehicles have a significant impact
on their safety and relisble operation [1]. Lithium-ion
batteries are widely uzed in the electric vehicle ndustry due
to the significant advantages they offer compared to other
battery types. Their main advantages are low self-discharge
rate, wide operating temperature range, high energy, and
high-power density [2]. On the other hand, many accidents
are caused mainly due to battery failure. Therefore, an
effective solution is needed to achieve a reliable early
diagnosis of battery faults [3. 4].

early diagnosiz, achieving the goals of the HELIOS project,
and hence to a more successful transition

The main subject of the HELIOS project i3 to contribute
to the EVs' development by enhancing and demonstrating
innovative, modular, lighter, and eco-friendly hybrid Li-Ton-
based battery packs.

Determined to this general subject are 10 work packages
(WP) of the project, shown with the Project Evaluation and
Review Technique (PERT) chart in Fig. 1.
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Fig. 1. PERT Chart of the WPs in the HELIOS project [3].

(Gas sensors are specified as a part of the modular battery
system. Special attention is placed on the role they play in
the battery management system (BMS). They are related to
WP1, WP2, and WP3 of the HELIOS H2020 Project.

The BMS typically collects battery data through an
appropriate set of sensors and then performs status
identification and fault diagnesis [6, 7]. The architecture
selected for implementation is shown in Fig. 2.

While the emission of gases in lead-acid batteries has
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