%
SIMBAS - Simulation of Battery Cells and ﬁf/lB;EFNutzung
Applications In Storage Systems =~ SimBAS

Institute for Power Electronics and Electrical Drives (ISEA), RWTH Aachen
Production Engineering of E-Mobility Components (PEM), RWTH Aachen
Fraunhofer Institute for Silicon Technology ISIT

Fraunhofer Institute for Integrated Systems and Device Technology [ISB
Mail Project Lead: sammy.jablonski@tum.de

Chair of Electrical Energy Storage Technology, Department of Energy and Process Engineering, School of Engineering and Design, TUM m

ICPD m====) | Battery.IDs

Motivation

= Different battery applications place different demands on the battery

cells and system

=  Which battery cell "fits" which application?

= There Is a lack of open-source tools for battery cell design, optimized

system design and time series simulation of mobile storage

applications

= Approach: Development of an open-source storage simulation

toolchain covering the value chain from battery cell materials to

various applications
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Figure 1: Toolchain with tools, interfaces, partners and evaluation areas.
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Procedure
= Development of the battery cell design tool ICPD at ISEA and a cost

model at PEM

= Development of the system space optimization tool BaSD at Fraunhofer
lISB for optimized system space design in various applications

= Further development of the holistic storage simulation tool SIMSES at
TUM EES for mobile applications including Vehicle-to-X provision and
characterization of mobile and stationary applications

= Development of a toolchain from the individual tools to determine the

sultability of various battery cells in different applications
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ISEA Cell and Pack Database (ICPD) Battery System Designer (BaSD) Simulation of stationary battery storage system
= Calculation of cell parameters and cell costs = Software for designing, configuring and (SIMSES)
from real and virtual material and design optimizing application-specific battery Example: High Power Charger & BESS
properties systems = Time series simulation of the battery systems previously
= Parameter variation and combinatorics to = Possibility to map own design and system determined by BaSD
determine optimal properties knowledge via configuration parameters = Determination of KPIs depending on varied parameters
= Example with 8 ref. cells in 11 housings with = Implementation of an open interface for = Example with fulfillment factor and battery efficiency as
2X6 parameter variations - 3246 cells iIntegrating third-party battery models into a function of cell chemistry (Figure 3)
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Table 1: Morphological box to illustrate combinatorics and parameter
variation with the ICPD.
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