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Motivation of the project

= Actual requirements for an energy storage system for dynamic grid
stabilisation and the interaction between battery, inverter and grid are
not known

= Largely undescribed time range t<10 s, short-term performance
generally not known

= EXxpected load and impact on energy storage due to instantaneous
reserve mainly unknown

= AIBs can symmetrically fulfil the desired power to energy ratio with

high numbers of cycles

Results

Storage characterisation

= CV characterisation shows major differences in terms of time
behaviour (Max«>10s) and between storage technologies

= |dentification of potential for short-term overload capacity of the

storage system in relation to data sheet limits
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Overall simulation for the evaluation of battery
technologies for the provision of instantaneous
reserve power

=  Simulation enables transformation of grid events (e.g. Af=0.8 Hz) and

frequency data into battery load

= Permissible P/E ratios generally limited by Ich, max)

=== AIB Pouch V01 === NMC 5Ah HP

- Sym. operable storages such as AIB enable smaller dimensioning
= LTO 2.9Ah = NMC 10Ah HE 800
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= Grid data simulation shows balanced demand = zjfeestt
of P and E for instantaneous reserve provision  * i i
= Storage dimensioning Is power-dominated 5

- Multi-use-concepts possible
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State of Research

= Characterisation of different storage technologies using standard

characterisation (P-OCV, DCIR, El

S) and CV pulse characterisation to

determine the SOC-dependent maximum power

= Dynamic composite model for battery—converter (virtual synchronous

machine— electrical power system

Material development and cell concept for

= aluminium-ion laboratory cell (2ZmAh, @18mm)

= aluminium-ion pouch cell (20mA

= aluminium-ion pouch cell-modul

h, 6x8cm)
(20mAnh, 2s3p)

The aluminium-ion battery

Aluminium-ion batteries (AIB) are high-power energy storage

systems with inexpensive, readi
(aluminium and graphite) that can
established systems such as LFP/

y available electrode materials
potentially supplement and replace
_TO as stationary storage systems.

First-time development of corrosion-resistant, durable AIB pouch

cells using bag-in-bag design:

-

Pouch cells show extraordinary rate stability without capacity loss
at high C rates (10C)
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= |ncrease Iin energy and power d

by adapting the IL-based electrolyte .

=  Reduction of internal resistance

optimisation of anode and separators
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