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Indemnity Clause

| understand that the Australian Battery Society (ABS) and / or Energy Renaissance (ER) may
publish the executive summary of this Report, either in hard copy or on the internet or both, and
consent to such publication.

| indemnify the Australian Battery Society and Energy Renaissance against any loss, costs or
damages it may suffer arising out of any claim or proceedings made against the ABS or ER in
respect of or arising out of any claim or proceedings made against the ABS or ER in respect of or
arising out of the publication of any Report submitted to the ABS or ER and which the ABS or ER
places on a website for access over the internet.

| also warrant that my Final Report is original and does not infringe the copyright of any person, or
contain anything which is, or the incorporation of which into the Final Report is, actionable for
defamation, a breach of any privacy law or obligation, breach of confidence, contempt of court,
passing-off or contravention of any other private right or of any law.

Signed: Mojtaba Eftekharnia Date: June, 2023
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Executive Summary

I, Mojtaba Eftekharnia, was awarded the Australian Battery Society Energy Renaissance Innovator
Award in 2022. | used this award along with the funding from ARC Training Centre for Future Energy
Storage Technologies (storEnergy) to travel to UK and Germany to visit UK Battery industrialization
centre (UKBIC) in Coventry, UK, the CATL battery Failure Analysis Lab in Arnstadt, Germany, and
attend Advanced Battery Power 2023 conference in Aachen, Germany.

UKBIC which is a government facility has been designed to support startups and small to medium-
sized companies to address the manufacturing challenges of their battery technologies before they
invest in establishing their manufacturing plants. This is a great strategy that provides companies
with an opportunity to scale up efficiently and effectively.

My visit to the CATL battery Failure Analysis lab was also productive. CATL has established this
department at its battery cell and battery module manufacturing plant in Arnstadt to diagnose the
defects of the batteries it provides to its European customers like Volks Wagon and Mercedes Benz.

Finally, | attended the two-day Advanced Battery Power 2023 conference in Aachen, Germany
where | learned more about new battery materials, battery cell degradation, safety and
characterization, diagnosis, life cycle analysis, production, and application.
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1 Visiting UK Battery Industrialization Centre

| started my exciting journey by visiting UK Battery Industrialization Centre (UKBIC) where
companies, startups, and innovators are able to manufacture and test their battery technologies at
giga scale. | visited UKBIC in mid-April and Mr. Yahya Alvar (pictured in Figure 1) who is one of the
four Business Development Managers at UKBIC hosted me for around 6 hours.

Figure 1: Left: Mojtaba Eftekharnia, ABS innovator award winner, right: Yahya Alvar, UKBIC business development
manager.

UKBIC, located in Coventry, is a government facility and one of the three pillars of UK Faraday
Battery Challenge. Faraday Battery challenge aims to develop cost-effective and high performing
battery technologies, and 3 has pillars, namely The Faraday Institution, the collaborative R&D and
the UKBIC (Figure 2).
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Figure 2: The UK Faraday Battery Challenge

UKBIC provides battery startups and companies with a unique opportunity to manufacture and test
battery cells at giga scale prior to establish their own line of manufacturing. This is a cost effective
and efficient model for startups to tackle the engineering challenges of battery manufacturing and
develop their own production processes. The facility has been designed to suit the needs of
companies whose technologies are at Technology Readiness Level (TRL) of 7 and 8 and
Manufacturing Readiness Level (MRL) of 6, 7 and 8. Figure 1 shows the activity scope of UKBIC.
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Figure 3: UKBIC scope

The facility enjoys two separate lines of electrode manufacturing for anode and cathode materials
with a production capacity of up to 3GWh per year. The electrode manufacturing lines, which are
located in dry and clean rooms, include 220L high intensity slurry mixers, 40m long, roll-to roll
electrode coating machines and roll-to-roll calendaring machines. The high intensity slurry mixers,
Eirich, Germany, have a vertical, 3-storey tall dosing and mixing design. Efficient slurry mixers with
mixing time of one hour allow companies to manufacture electrodes at high speed. However, due
to the size of the mixers, the minimum slurry mass is 150 kg which many startups might not be able
to afford it.

The battery cell assembly consists of two separate assembly lines with a capacity of around 1 GWh
per year. Companies have the option to produce battery cells in either cylindrical or pouch format.
The cylindrical cell size is 21700 and pouch cell size is 300mm x 100mm. The battery cell assembly
lines can produce 20 cylindrical cells per minute and 1 pouch cell per minute.

The battery cell testing, where formation, aging and long-term cell testings are being conducted,
has a testing capacity of 500 kWh/year and is housed in a multi-level cube structure with fire-rated
walls. To protect the personnel against any hazards, the battery cell loading and unloading into the
test stations is fully robotic which is of great importance.

In addition to battery cell assembly, companies are able to assemble battery cells into modules and
packs for their specific applications. Module and pack specifications are shown in Table 1.

Table 1: module and pack specifications

Module specifications Pack specifications
Maximum dimensions 0.4m x 0.4m x 0.25m 2.5m x1.75m x 0.5m
Maximum weight 30kg 1000kg
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Maximum voltage 60V 1000V

Maximum capacity 200Ah 135kWh

2 Visiting CATL Failure Analysis Lab in Germany

| visited the battery Failure Analysis lab of Contemporary Amperex Technology Co. Limited (CATL) in
Arnstadt, Germany, from 20 to 25 April. | was hosted by the FA lab manager, Mrs. TianYi Hu who is
pictured in Figure 4. TianYi is highly experienced battery failure analysis and was appointed by CATL
to establish the FA process in the CATL plant in Germany.
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Figure 4: Left: TianYi Hu, CATL FA lab manager in Arnstdat, Germany, right: Mojtaba Eftekharnia, ABS innovator
award winner.

CATL is one the biggest battery manufacturers in the world that supplies batteries to numerous car
manufacturers including Volks Wagon and Mercedes Benz. Like any other products, batteries could
have some defects which will not only affect their performance but pose serious hazards. Therefore,
battery diagnosis which is a challenging job is critical to find the root cause of the defects. Identifying
the root causes of battery failure is critical for developing safer battery technologies and improving
the battery manufacturing and quality control processes.

Battery packs have multiple components including battery management system (BMS), bus bar to
connect the cells, flexible printed circuit (FPC), thermocouples, insulated case, and most importantly
battery cells. Defect in any of these components could potentially be disastrous.

Different measurements and analysis are conducted to identify the root cause(s) that include simple
visual inspection, voltage measurement, battery pack leak test, BMS data analysis, battery cell
internal imaging using X-Ray, and battery cell disassembly. A range of different instruments,
equipment and facilities are required to conduct battery failure analysis. These items include high-
voltage multimeter, high-potential electrical safety analyser, X-ray machine and dedicated dry room
for battery cell disassembly. Since a range of different information is gathered in this process,
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experience and high level of interpretation skills are required to identify the root causes effectively
and efficiently.

3 Attending Advanced Battery Power 2023
conference

| finished my trip by attending the Advanced Battery Power 2023 conference (27 -28 April) in
Aachen, Germany. This two-day conference was a great opportunity to listen to interesting talks on
different subjects including new battery materials, battery cell degradation, safety and
characterization, diagnosis, life cycle analysis, production, and application.

Figure 5: Advanced Battery Power 2023 conference (27 -28 April) in Aachen, Germany

One of the interesting plenary lectures was given by Prof. Simon Lux on “development of a large
infrastructure for battery cell production research”. This is an underway program by Fraunhofer
Research Institution for Battery Cell Production FFB located in Minster to establish a centre for
development of a modern and scalable battery cell production for Germany and Europe. This centre
has been designed to produce all battery cell types with a production capacity of 7GWh/year. The
federal government of Germany and the state of North Rhine-Westphalia are funding the
establishment of the centre with a total fund of up to 680 million euros. This investment shows the
critical importance of the establishment of research facilities for battery cell production that makes
the development of new battery technologies more efficient and cost-effective.
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5 Conclusion

Battery cell production research centres are playing a critical role in bringing new battery
technologies into the competitive battery market. Start-ups and small to medium-sized companies
require to understand the manufacturing challenges of their battery technology before they heavily
invest in establishing their manufacturing plants.

Although Australia enjoys excellent battery research centres, it lacks battery production research
centre; and Australian companies must rely on overseas centres to commercialise their technologies
and products. Australia has a great potential to lead this line of research in the region and provide
support for not only emerging Australian startups and businesses but other companies of
neighbouring countries.

Battery failure analysis is another crucial aspect that should attract more attention in facilities and
companies who manufacture, deploy, and install battery packs. As a researcher at Deakin University
Battery Technology and Development Hub (Battery Hub), I will apply and practice my findings to my
workplace.
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