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Our approach




Our approach EWE
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Ziel Enhancing the grid capacity for renewables
Improvement of the cost effectiveness of storage applications

Idee Interconnecting distributed energy storages by an IT-Cloud

Benefit Marketing of the Energy Storage Cloud for third parties
Taking the primary application of storages into account
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Who is green2store? EWE
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duration: 4 years (Jan. 2013 — Dec. 2016)
Intelligente Vernetzung

volume: 9 Mio. Euro i3 Bundesrinistenume

Wirtschaft und Energie
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Main idea: EWE
Combination of digitalization and energy storage systems

Implementation of new business models on existing Hardware
by linked systems and new software applications

ENERGIEWENDE DIGITALIZATION

ENERGIEWENDE DIGITALIZATION
Initiator for digitalization Incubator of the Energiewende
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Development of other sectors as impulse




Business model innovation driven by digitalization EWE

Digitalization of the book market

# of sold e-Reader in Germany (mio.)
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Business model innovation driven by digitalization

Market for applications on Smartphones and Tablets
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Quelle: in the style of
www.statista.com

- actually, there are more than 40.000 Apps coming up at Google Play Store
monthly
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Business model innovation driven by digitalization

The displacement of the conventional SMS
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Quelle: in the style of
www.statista.com

- The market for SMS is overtaken by WhatsApp totally and in the same time
the market volume rises to a volume which is five time bigger than before.
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Pathfinder and effect of digitalization EWE

Price decline of IT-system services

1992 2012

Computing power

& \ 222$ 0,06 $

— = per Mio. transactions

Digital memory

569$ )  003$

per Gigabyte
bandwith

fi\ 1245 $ 23$

per 1.000 Megabite per sec.

source: in the style of bdew, Die digitale Energiewirtschaft
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awareness of digitalisation processes of other EWE
sectors

1. Business model innovations are mostly disruptive and
threatening or destroying existing business models.

2. The introduction phases of these business model
innovations are quiet short.

3. In some cases the digitalization of a sector influences
other sectors tremendously. The effect may open new
options for business models and processes.
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What's the current status of the digitalization EWE
process in the Utility sector?

Comparison of the digitalization grade of different sectors

Strongly digitized

Low digitized

Queile: in the style of Accenture
Stand: 2014

- The Utility sector is still at the beginning of digitalization.
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The change process of the energy utility EWE
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Conducting a chamber orchestra Organizing the fan fest



Our approach: The Energy Storage Cloud




In medium term, the energy system will be penetrated.. EWE
by different kinds of energy storage systems.
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Quelle: EWE

The application cases
vary strongly and lead to
totally different system
settings and installation
sites.

Typical system settings
run from domestic
applicances to multi MW
sytems at the
transportation level.

-> Till 2032, EWE is expecting a potential of domestic storage system of about
250,000 systems with a capacity of around 1.5 GWh in its own network.
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Applications of battery storage system in EWE

distribution networks

Many applications are characterized by low usage rates

Domestic storage system

application: Enhancing the autarky
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source: own calculations
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There are many player who are interested in storages ... EWE

Stakeholder Incentive

d Grid operator » Local grid optimisation
P » Avoid feed-in management and grid reinforcement

€ Household customer * Local supply optimisation

e * Increase self-sufficiency
Y&g Operator of renewable » Improved and secured direct marketing of renewable
by energy plant energy

» Provision of system services

» Adjustment of energy demand and supply

o Jil i ) . ..
ﬂ’ CEMITEEE!] GUEolnE? » Economical optimisation of electricity supply

w Enerav trader » Selling of additional flexibility
gy » Timetable optimisation
* Investments in storage
Storage investor « Commercialization of storage usage for different
stakeholders
Hla Operator of the * Provision and commercialization of basic IT services for
A Energy Storage Cloud storage management
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Main idea of the Energy storage cloud

Network Operator of
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Quelle: EWE
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to the cloud

>» No distortion of primary applications
> No parallel usage of systems for primary and secondary use cases
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source: own calculations
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Our awareness of the field test




Changes of the ration of supplying the local load by EWE
PV and a storage system

The demand can be supplied by 60 to 90 % through PV and storage system.
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* The ratio can be extended up to 20 percent by using a storage system.
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The integration of domestic storage systems affect

the feed-in behaviour of households tremendously.

The feed-in by households decrease by around 15 percent.
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* The feed-in depends strongly on the PV system size and the demand.

EWE

e Butin all cases, the main PV peak can not be avoided automatically by storages

due to the limited storage capacity. (most storages are fully charged at 11 AM)
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The investigated storage systems are available for EWE
market applications in very different dimensions.

Domestic storage systems are almost avialable in the non-productive
time. Network storage systems are almost always available for the
market  100% B
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 Domestic storage systems have the lowest availability, network storage systems are
not available during the PV peak production.
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Usage of the different storage systems for primary EWE
and secondary applications

The number of full cycles per week depends on the primary application

35

30 Full cycles secondary application

B Full cycles primary application

25 +——
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Industrial storage Network storage Area storage Domestic storage

* The large scale storages are strongly used by secondary applications

 Domestic storage systems offer only a low potential for further use cases beside the
domestic application.
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The spread of the willingness to pay for storage EWE

usage is strongly divergent.

Wind direct marketers offers the highest willingness to pay to avoid
costs for balancing power.
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 The most inquiries are put by energy trader for Intraday and dayahead market.

* Wind direct marketers and provider of minute reserve do have just a few inquiries
per week.
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The provided availability of the storage systems for
market applications is in a high demand.

Especially the availability of large scale storage systems has a

tremendous resonance on the market.
80%

70% -
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Industrial Network Area Domestic
storage storage storage storage

Degree of utilisation for market applications

EWE

* The offered capacity for market applications are called in a dimension of 50 to 70 %.
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EWE

Summary and outlook




Awareness about the Energy Storage Cloud EWE

» The digitalization of storage capacity by an Energy
Storage Cloud butts on market interest

« Storages with low degrees of capacity utilisation for
primary applications are able to offer greater additional
value for market applications — these storages will
called more often.

* Domestic storage systems are only limited suitable for
an Energy storage cloud due to their small capacity
and low availability for market applications.
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Digital business models of other sectors showed EWE
already their tremendous market potential!

2009

Facebook

The most clicked
website which does
not produce own

\4
Uber
The biggest taxi

m content.
Airbnb company of the
I PAlibaba J The world biggest broker world without any

The world of accomodations , which taxi.
biggest retailer, has no own buildings.

which has no

warehouse.

What’s next: A storage operator without any own storages?

EWE AG | Dr. Magnus Pielke | Brussels, 23th November 2016 30



g
Ty

’ . f A
4¥ o A
\

Dr. Magnu's', Pielke
EWE Aktiengesellschaft, Oldenburg
0441 / 4805 — 1447

magnus.pielke@ewe.de




