
 

 

2LIFEBAT – Robust solar 

powered storage systems 

with second-life batteries and 

their economic and ecologi-

cal potential 

 

 

Motivation and Main Objective 
 
The Amazon region includes many isolated 

communities which are very difficult to reach 

due to the landscape and their remote locations. 

Brazil faces chronic energy shortages, espe-

cially in remote riverside communities in the 

Amazon basin region, where logistical issues, 

high demand for investment, low income for the 

riverine dwellers, and environmental impact are 

challenging issues. Besides the efforts to pro-

mote universal access to electrification, the Bra-

zilian Amazon basin has yet 82,000 families 

(350,000 people) without electricity, according 

to the Brazil Federal Government. Some 

sources indicate that this number could reach 

3.5% of Brazil’s total population, or 990,000 

‘electrical excluded’ people, mainly indigenous 

people and residents of environmental conser-

vation units. 

In order to provide universal electricity, decen-

tralized systems led by solar photovoltaic (PV) 

in off-grid and mini-grid systems will be the low-

est-cost solution for three-quarters of the addi-

tional connections needed; and grid extension 

will be the standard especially in urban areas. 

Therefore, considering the scenario described 

here, off-grid solutions for photovoltaic solar 

systems, which require the use of batteries, are 

the immediate choice for electrifying isolated 

communities in the Amazon region. 

 
(Image source: evfiendly.ca) 

For the development of solar-powered storage 

systems for isolated regions, lithium-ion batter-

ies from previous use in electric vehicles ("sec-

ond-life batteries") are suitable as a cost-effec-

tive alternative to new batteries. According to 

recent studies, the use of stationary storages 

powered by used batteries from electric vehi-

cles has a great potential and their cumulative 

capacity could reach 185 GWh/year by 2025. 

For the most effective technical and economic 

use of second-life batteries in stationary appli-

cations with focus on the Amazon region, a 

number of research question like the remaining 

lifetime, the reliability, the appropriate applica-

tions and their economic and ecological poten-

tials must be clarified. 
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The main objective of the project is to establish 

an interdisciplinary research network in order to 

elaborate on the research questions shown 

above. Industrial companies as potential users 

of research outcomes will be part of this re-

search network in order to benefit from the as-

sociated technology and application skills trans-

fer. Potential funders will be involved in this net-

work in order to find suitable funding possibili-

ties. 

Methodology and Planned Activities 
 



 

The research consortium will be comprising 

three Brazilian (IFSC, UFAM, UFSC) and two 

German universities (THI, UDE). I) We are or-

ganizing research workshops in Brazil and Ger-

many together with industry partners and fund-

ing authorities to share research results and to 

elaborate future research projects. II) We or-

ganize research stays for PhD students from 

Brazil and Germany. III) We organize student 

exchanges within their final theses between 

Brazil and Germany. IV) We organize online 

guest lectures from ongoing research which are 

available to students and researchers from all 

partner universities as well as for other inter-

ested persons from the battery community. V) 

We are carrying out measurements and simula-

tions for battery related problems like swelling, 

ageing, thermal behavior and water condensa-

tion. VI) Based on the newly developed results 

we elaborate publications and VII) elaborate 

joint research proposals for subsequent funding 

after the end of NoPa 2.0 funding period. 

Intended Outcome 
 
The research cooperation network “Robust so-
lar powered storage systems with second-life 
batteries and their economic and ecological po-
tential” comprising three Brazilian (IFSC, 
UFAM, UFSC) and two German (THI, UDE) uni-
versities and industry partners in the field of so-
lar powered storage systems with second-life 
batteries will be established. To promote indus-
trial application of the storage systems based 
on second-life batteries, at least three Brazilian 
industry partners will be involved into the re-
search network. By partnering directly with po-
tential manufacturers, research results can be 
translated into applications more quickly and 
this procedure ensures the scalability of the 
achieved results. Contact with the Brazilian 
Electricity Regulatory Agency ANEEL as well as 
with Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) will be established for 
possible cooperation and to find suitable fund-
ing programs.  
 
The scientific performance of the participating 
Brazilian and German partner universities and 
the innovation ability of industry partners will be 
strengthened through technology and applica-
tion skills transfer using newly developed re-
search results. For this purpose, newly devel-
oped research results on the electrical and me-
chanical behavior of second-life batteries, the 
thermal behavior and corresponding thermal 
simulation methods, the climatic conditions in 
Amazon region and lifetime estimation will be 

transferred into concrete project ideas for the 
development of applications and design pro-
posals of stationary battery systems together 
with industry partners. The economic and eco-
logical potential of such systems will be investi-
gated and optimized by researchers from UDE. 
At least two joint research ideas will be elabo-
rated and converted into research proposals. 
 
The participating universities will gain expertise 
in sustainable cooperation by elaboration of re-
search proposals. The cooperation between the 
international offices at partner universities will 
be established and intensified. By the end of 
2023, at least two research proposals for sub-
sequent research in the application of solar 
powered storage systems with second-life bat-
teries will be elaborated between the universi-
ties and their industry partners in response to 
research grant opportunities. Furthermore, the 
cooperation between the international offices 
will be intensified. For this purpose, the existing 
cooperation between the strategic network 
AWARE at THI, which already has experience 
in international collaboration with UFSC will be 
used as basis for future cooperation with IFSC, 
UFAM in Brazil and UDE in Germany. Further 
master’s and PhD students will be encouraged 
to submit proposals to DAAD and CAPES to re-
ceive scholarships using regular funding pro-
grams. 
 
 



 

 
 
 

German-Brazilian Cooperation 
The ”German-Brazilian research cooperation in 

the energy sector - NoPa 2.0” is a Cooperation 

in the fields of green hydrogen/PtX, direct elec-

trification and energy storage between the Ger-

man Academic Exchange Service (DAAD) and 

the projects H2Brasil and E2Brasil. Both pro-

jects are part of the German-Brazilian Coopera-

tion for Sustainable Development and are im-

plemented by the Deutsche Gesellschaft für In-

ternationale Zusammenarbeit (GIZ) and the 

Brazilian Ministry of Mines and Energy (MME) 

with funding from the German Federal Ministry 

for Economic Cooperation and Development 

(BMZ).        
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