=ISTORMY =

EUROPEAN COMMISSION

HORIZON 2020 PROGRAMME — TOPIC: Hybridisation of battery systems for
stationary energy storage

Interoperable, modular and Smart hybrid energy STORage systeM for stationarY
applications

GRANT AGREEMENT No. 963527

ISTEIRMY

Deliverable Report

D3.5 — Physics-based failure mechanism and function
safety of the PE modules

- This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 963527



GA No. 963527 iISTEIRMY

Deliverable No. iSTORMY D3.5
Related WP WP3
Deliverable Title Physics-based failure mechanism and function safety of the PE

modules
Deliverable Date 30-07-2023
Deliverable Type OTHER
Dissemination level Confidential (CO)
Written By Md. Mahamudul Hasan, Thomas Geury (VUB) 05-07-2023
Checked by Omar Hegazy (VUB) 07-07-2023
Reviewed by Etienne Toutain (EDF) 14-07-2023
Approved by Project Coordinator 18-07-2023
Status Final version 19-07-2023

Disclaimer/ Acknowledgment

Copyright ©, all rights reserved. This document or any part thereof may not be made public or
disclosed, copied or otherwise reproduced or used in any form or by any means, without prior
permission in writing from the iISTORMY Consortium. Neither the iSTORMY Consortium nor any of
its members, their officers, employees or agents shall be liable or responsible, in negligence or otherwise, for any
loss, damage or expense whatever sustained by any person as a result of the use, in any manner or form, of any
knowledge, information or data contained in this document, or due to any inaccuracy, omission or error therein
contained.

All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such
as designs, documentation, as well as preparatory material in that regard, is and shall remain the exclusive
property of the iISTORMY Consortium and any of its members or its licensors. Nothing contained in this document
shall give, or shall be construed as giving, any right, title, ownership, interest, license or any other right in or to
any IP, know-how and information.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 963527. The information and views set out in this publication does not necessarily
reflect the official opinion of the European Commission. Neither the European Union institutions and bodies nor
any person acting on their behalf, may be held responsible for the use which may be made of the information
contained therein.

D3.5 — Physics-based failure mechanism and function safety of the PE modules — CO 2/20



GA No. 963527 iISTEIRMY

Publishable summary

The iSTORMY 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. This deliverable
focuses on the description and assessment of the physics-based failure mechanism and functional safety of the
power electronics modules. This assessment involves the development of a lifetime estimation framework that
focuses on physics-based failures in order to evaluate the design robustness. By incorporating physics-based
degradation into reliability prediction modeling, the lifetime of the designed modular power electronics topology
is measured. The results are presented, and conclusions are drawn regarding the service operational lifetime of
the HESS power electronics interface.
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