a2
. ool

HANSJORG KAPELLER // hansjoerg.kapeller@ait.ac.at, DOMINIK DVORAK XL«>CONNECT vy

AIT Austrian Institute of Technology GmbH, Center for Transport Technologies, Electric Vehicle Technologies, Giefinggasse 2, 1210 Vienna, Austria. ‘

AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY

TOMORROW TODAY

4
aE

THE XL-CONNECT PROJECT: W
QUANTITATIVE PARAMETRIC MODELS FOR ASSESSING THE ST the European Union
INFLUENCE OF V2X ON BATTERY DEGRADATION IN ELECTRIC VEHICLES

;%?’Q

Overview

For degradation mechanisms caused by V2X operations, a P Outlook and results

deeper understanding Is needed because the lifespan and ﬁ‘_’ /// 7 V2X tec_hnologles as vehicle-to-home or vehlcle-to_-grld Ie_ad
performance of EV batteries are affected by various factors Rs v u 4 - to an Increased number of charging and discharging
such as high-power cycles, frequency of charge/discharge & ll - L @ @ procedures and, therefore, a higher number of battery cycles.
cycles, and operating temperatures. o&v LN AN Thus, the influence of V2X on battery degradation in EVs will be
The XL-Connect project deals with the development and —1 P I o Investigated.

Implementation of quantitative parametric models for \ N % Z . | . | | .

assessing the influence of V2X on battery degradation In Set [ ‘ t
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The Investigation of various smart charging and V2X
scenarios Is made possible by setting up a comprehensive,
physics-orientated EV model consisting of several
subcomponent models to simulate the EV behavior and the
occurring effects on the EV battery during operation and

Application example for V2X use case
With the implementation of these gquantitative parametric models
the Influence of V2X on the aging rate of a battery system in an
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smart charging. EV can be investigated. 4 0.2 0.4 0.6 o0.q 1 > 0.2 0.4 0.6 0.8 1
The physics orientated EV model developed in Modelica 1o pattery stack is attached to a cell thermal model fed e e e e
iIncludes a parametric electro-thermal battery model and - - - L
consders beside the HVAC system (s main awiiny ey e e by mode
component of the EV) all driving resistances of the vehicle. Either the driving current of the EV or the current from a aging characterization tests for two different cell chemistries
V2X application Is withdrawn from the battery, or the battery (NMC and LFP) are currently performed within XL-Connect.
pattery controlier driver is charged (advanced V2X bidirectional charging). The test runs for 56 weeks at the testing laboratories of AIT.
l-_-{j @ %T The V2X functionality can be optionally disabled to demonstrate The aging characterization covers calendar aging and cycle
! @ driveline the Influence of V2X on the aging rate of the battery. aging procedures.
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Parametric electro-thermal battery model greaterEqualThreshold =
The parametric electro-thermal battery model can be ground
structured In an electric part (V), In a thermal part (T) and In —r =
a parameter adaption part (P). The electric model (V) Is : o
used to map the dynamic material characteristics from the  conrormabie_saiy realTolnteger E "@E*— _—
battery to an electric equivalent circuit. The thermal model > R repeatTimerDrive drveCurrent ' | |
(T) Is used to consider thermal aspects during operation v =Pt D'SCUSS'Oh o | |
: The cycle-aging has an individual impact on the battery, i.e., the battery capacity
whereas the parameter adaptlon block (P) calculates the O decreases, and the internal resistance increases correspondingly.
eleCtriC, thermal and aging dependenCieS based on the ﬁ The influence of V2X on the aging rate of a battery system can be investigated and
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Internal battery parameters. can be analyzed for different scenarios considering variable outside temperatures.
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