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INTRODUCTION

The European Electricity Grid

* Highly interconnected and robust *
* Germany: Less than 15 min blackout per person per year
» Backup power is not a major reason for storage adoption

I RG Continental EuropeUCTE
I RG Nordic

Il RG United Kingdom
M RG Ireland _
I RG Baltic ¥ g

« 2030 goal: 65% renewable energy in the electricity

sector ‘jﬁ
» Predominantly wind power in the north : "
* Predominantly solar power in the south
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A clean energy future needs new flexibilities

Security of supply vs. volatile generation




Power grids
offer spatial flexibility
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Storage systems

offer temporal flexibility

s

) 1 I " i : 4 ¢ y | 4 \\
S oy N ;
QIR é%l“-@!*z' ME AR T I
v i | W) ,\ | JE ! 'V o i i s
N el A v | EIF
hid, { Bt L dl <

/Rl )




@ accure.net/marketdatapublic
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Battery storage systems are a key enabler of clean energy. Since 2013 the market for stationary

storage has been growing steadily. By the end of 2019, over 2.1 GWh of battery storage systems

were already installed in Germany. 2,000
£

In order to track this rapidly changing market, researcher from JARA Energy collect data on S

stationary battery storage systems in Germany. The latest results were published in their paper § 1,000

that was updated recently under the title "The development of stationary battery storage systems E

. ) . ES

in Germany - status 2020, Figgener et al., 2020", 3 %

The contributing institutions were the Chair of Electrochemical Energy Conversion and Storage
Systems (ISEA) of RWTH Aachen University and the FZ Jilich-IEK3 section. ACCURE visualizes the
published data in interactive graphics to allow for individual presentation requests, which are

welcome be used freely, provided the ACCURE website and the paper are mentioned properly.

>1,400 MWh installed

Home storage market

+75% growth

More than 100,000 systems with a storage capacity of over
1,400 MWh have already been installed in Germany.
has increased by 75%.

Download data

CONTACT

Industrial storage market

The market for industrial storage systems has been growing
strongly in recent years. Since 2018 the installed capacity

Q @

MARKET DATA CAREERS DEMO LOGIN

Market and technology development of battery storage systems in Germany

- Status 2020 -

Development of stationary storage capacity

2013 2014 2015 2016 2017 2018 2019
Year

® Home @ Industrial Large-scale

Powered by {5 Looker

ACCURE design according to Figgener at. al_

- 30% costs

Large-scale storage market

Due to the drop in price of lithium ion batteries, the
installation costs for large-scale storage systems have been
reduced by almost 30% in last three years.

Go to paper



Residential home storage

The DIY energy transition
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HOME STORAGE SYSTEMS

Use-case

Home storage systems shift solar energy from day to
night

* Less solar energy fed into grid

* Less energy purchased from grid

Save electricity costs!

AIFACCURE



HOME STORAGE SYSTEMS

Market Development in Germany

* More than 220,000 systems

installed in Germany today 5 1250
=
§ 1,000
- Over 50% of residential PV 3
installations with battery < 750
: S
* New marketdriver: =
Retrofitting of old PV > o0
systems 8
S 250
* Other booming markets: 0
Italy, UK, Spain 2013 2014 2015

@ Cumulative Capacity
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HOME STORAGE SYSTEMS

Retail Prices(incl. VAT)
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BATTERY STORAGE SYSTEMS

De-Risking Battery Storage

New technologies come with
new challenges

« Safety

» Accelerated Ageing
* Sudden outage

* BMS errors

Predictive battery monitoring
can prevent critical battery
failures.

AIFACCURE
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BATTERY STORAGE SYSTEMS

De-Risking Battery Storage

New technologies come with

new challen ges FullCycle Capacity
« Safety -

. .. D
* Accelerated Ageing [ —
* Sudden outage
* BMS errors D S

31.5% 46.6V 242°C  352°C

Predictive battery monitoring o
can prevent critical battery
failures. 3024Ah | 3115Ah |

« S critical events since 2020
* Alerts prevented damage

“5“ ACCURE 2021.01.12. 15
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C&l Storage

rounder

The energy all




C&I STORAGE SYSTEMS

Market Development in Germany

* More than 800 systems
installed in Germany today

» Typical use-cases
* Peak shaving
* Solar + storage

 Profitability highly depends
on load profile and location

AIFACCURE
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Grid services

Utility-scale disruption




UTILITY-SCALE STORAGE SYSTEMS

Market Development in Germany

- Grid services are highly z
individual and highly regulated B

* Frequency response e .

¢ Ramping %200
* Black start capability g

* Peak shaving

(=]

* 450 MWh of “virtual
transmission” to be built in
Germany over the next 2 years

AIFACCURE

2014
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Year

2017 2018 2019

@ Cumulated Capacity =@~ Cumulated Power

‘l

@ Primary Control 76.81%

@ Smart-Grid / Renewable-
Integration 15.94%
Ancillary Services (Others)

5.80%
@ Industrial Energy Supply
1.45%
2021.01.12.
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