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Rezumat:

Teza de doctorat investigheaza reutilizarea bateriilor second-life provenite din
vehicule electrice, prin integrarea lor intr-un sistem fotovoltaic on-grid rezidential, cu scopul
de a evalua fezabilitatea tehnicd, performanta si impactul economic si energetic al acestei
solutii. Cercetarea este fundamentata pe doud directii majore de actualitate: tranzitia catre
surse regenerabile de energie si necesitatea identificdrii unor metode sustenabile de
valorificare a bateriilor uzate, al caror volum este in crestere accelerata la nivel global.

Metodologia a inclus testarea experimentald a cinci celule selectate din pachetul LG
Chem (58,4Ah) provenit dintr-un vehicul Hyundai Kona Electric. Acestea au fost analizate
prin teste de capacitate statica, teste HPPC si masuratori EIS. Investigatiile au fost realizate
atat inainte, cat si dupa o perioada de utilizare de 12 luni intr-un sistem fotovoltaic, ceea ce a
permis o evaluare comparativa a degradarii electrochimice. Datele au fost utilizate si pentru
dezvoltarea unui model MATLAB/ Simulink destinat simuldrii unui sistem hibrid alternativ.

Rezultatele au evidentiat o scadere moderatd a capacitatii celulelor si o crestere a
rezistentei interne, confirmand aparitia proceselor de imbatranire, insa pastrand un nivel
functional compatibil cu aplicatiile stationare. Analiza economicd a ardtat cd integrarea
bateriilor second-life conduce la reducerea perioadei de amortizare comparativ cu scenariul
exclusiv on-grid. Impactul cercetarii constd In dezvoltarea unei solutii de stocare sustenabile,
cu beneficii tehnice si economice pentru prosumatori si pentru stabilitatea retelelor electrice.

Contributions on the reuse of electric vehicle batteries
Abstract:

The doctoral thesis investigates the reuse of second-life batteries from electric
vehicles, by integrating them into a residential on-grid photovoltaic system, with the aim of
evaluating the technical feasibility, performance and economic and energy impact of this
solution. The research is based on two major current directions: the transition to renewable
energy sources and the need to identify sustainable methods for valorising used batteries, the
volume of which is growing rapidly globally.

The methodology included the experimental testing of five cells selected from the LG
Chem pack (58,4Ah) from a Hyundai Kona Electric vehicle. These were analysed through
static capacity tests, HPPC tests and EIS measurements. The investigations were carried out
both before and after a 12-month period of use in a photovoltaic system, which allowed a
comparative assessment of the electrochemical degradation. The data were also used to
develop of a MATLAB/Simulink model designed to simulate an alternative hybrid system.

The results revealed a moderate decrease in cell capacity and an increase in internal
resistance, confirming the occurrence of aging processes, but maintaining a functional level
compatible with stationary applications. The economic analysis showed that the integration of
second-life batteries leads to a reduction in the amortization period compared to the
exclusively on-grid scenario. The impact of the research consists in the development of a
sustainable storage solution, with technical and economic benefits for prosumers and for the
stability of electrical networks.



