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The advancement of Li Ion battery has enabled many applications that can help to reduce carbon
loading, such as electrified transportation, electrical energy storages from renewable energy sources
etc. In most of these applications, many Li lon battery cells are interconnected to form battery pack,
the reliability and lifespan of these packs are crucial as they tend to be expensive and the failure of
any cell within the pack can endanger the entire pack and even the engineering system that it is
powering on. A conservative approach to ensure safe operation of the pack is to replace the pack pre-
maturely, increasing the cost of the engineering systems powered by the Li lon batteries.

To ensure reliable battery pack with long life, several approaches can be adopted. One is to choose
reliable cells; another is to have redundant cells; still other is to ensure good cells balancing through
the battery management system; and the last approach which is seldom addressed is to ensure the
reliability of interconnections between cells. However, there are many challenges in these
approaches to assure pack reliability, namely accurate determination of the health of each cell;
computation of pack reliability from cells’ health index; optimal number of redundant cells for cost
consideration and determination/prediction of interconnections reliability and lifetime.

In this talk, electrochemistry based electrical (ECBE) model, an accurate, non-destructive and in-situ
determination of the state of health (SoH) of each cell in a pack will be presented. The incorporation
of these SoH information from all these cells to compute a pack reliability will be demonstrated, and
the method to determine optimal number of redundant cells for given cells’ SOH will also be
explained. The reliability of different type of interconnections used in the construction of battery
pack will also be introduced. Future research needed to ensure battery pack reliability will also be
discussed.
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