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Publishable summary

The iISTORMY project aims at developing an interoperable and modular Hybrid Energy Storage System (HESS) by
demonstrating various use cases and seamlessly interfacing the grid to provide multiple services. Within WP2 of
the project a hybrid battery is developed and manufactured with the goal in mind to optimize the performance of
a stationary energy storage system by making use of different types of batteries, each with their own benefits. In
collaboration with other WPs, potential battery cell candidates have been selected and underwent significant
testing in WP2 to characterise their performance. The system level optimization in WP3 selected the optimal
configuration of such a battery system, including both a high-energy and high-power part.

In order to operate this Hybrid Battery Energy Storage System (HBESS) in an optimal manner, an overarching
Energy Management System is developed in WP4 to control the individual power flows to/from the battery
modules. For the EMS to control this system properly, it needs to be fed with information from the Battery
Management System (BMS) with more information than is currently present in a typical BMS. For this reason, WP2
also develops a set of functionalities and algorithms to be implemented in the BMS and provide the required
information for the EMS to function properly.

Targeting the project objective of TCO reduction due to enhanced SoX estimation, a new SoX (SoC and SoH)
estimation algorithm is developed and embedded in the BMS of the demonstrator HBESS. With the more accurate
SoX estimation, the EMS will also be able to improve the system lifetime with optimal operation.

Alongside the SoX estimation, WP2 developed an Active Diagnostics System that will operate in direct
collaboration with the SoX estimation to provide more accurate SoH estimations. This is realized by a combination
of passive and active diagnostics that when needed interfere with the operation of a specific battery module in
order to obtain the best possible data for estimation. This all without impacting the overall operation of the HBESS.

With inputs from both the SoX estimation as well as the Active Diagnostics System the Remaining-Useful-Life
estimation algorithm will predict the future evolution of the SoH of the batteries. This is currently trained with
data from the ageing testing and will be trained later on with data from the actual demonstration in WP5.

Data gathered and estimated by the three algorithms (SoX, ADP and RUL) will be stored in a central battery
passport that is also embedded in the BMS of the HBESS. This passport will allow for tracking the battery
performance over its lifetime and aid the development of the RUL estimation.

Slightly out of scope of the actual BMS, an Ageing Cost Function was also developed in WP2, based on the ageing
testing performed earlier. This Ageing Cost Function will aid the optimization of WP3 to decide upon a proper
power split between the high-energy and high-power part of the HBESS. Since this optimization is part of the EMS
it was most suitable to embed the algorithm in the EMS rather than the BMS.
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