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We are a corporate venture of EWE AG

5th biggest utility in germany

1,4 Mio.

Electricity customers

8.508 800.000

employess Gas customers

700.000

Telecommunications customers

be
storaged

5,7Mrd. €

Revenues



be.storaged concentrates the battery business of the EWE Group

We combine battery technology with digitalisation expertise

* Founded in 2017 as a corporate venture of EWE.

* More than 20 employees divided into the areas of
software development, project planning and
implementation as well as operation and marketing

be.storaged owns battery storage facilities with @
capacity of more than 25 MWh, has more than 30
MWh under operational management, and currently
has battery storage facilities with a capacity of more
than 10 MWh in planning or under construction.

be.storaged cooperates with more than 10
manufacturers for systems based on lithium-ion,
sodium-sulphur and redox-flow technologies.

be.storaged develops and operates its own
hardware and software solutions for pooling and
marketing storage on the energy market.

storaged




3 fields of

competences

The complete know-how for
« Software development

* Project planning and

realisation - lhr Bqtterie-
speicher

« And optimised operation

is united under the roof of
be.storaged.

This is also reflected in the life 6 <
(J)

&
cycle services. ‘Perforen®

be.intelligenc®
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The goddess

of knowledge



metis.
The all-knowing

=
faof
PORTFOLIO DASHBOARD  KONTAKT ‘ HI Max Mustermann

.. storaged
metis is a framework for data

analysis for various applications g & Wein Portili

ProjektName » Projektstandort » Jahr

in the energy context.

It is platform-independent, has @ metis.plus

We b_bg Sed | nte rfO Ce O n d CO n POTENTIELLE ERSPARNIS MARKTENTWICKLUNG | 2 NETZENTGELT-HOCHRECHNUNG 7
perform detailed evaluations

0 0 . Base Peak Verbrauch Lastspitze
with just a few pieces of
: ; ~ Day Ahead 21,92 € 3330€ 2019 228,00 € 1.674,84 €
information. 223 Vormonat 31.00¢€ 41.00€

DETAILS Bedingungen fur die atypische Netznutzung sind nicht

Varjahr 40,90 € 49,80 € arreichbar.

It uses your load profile and
provides descri ptive results in TRaN BRANCHENVERGLEICH * > ENERGIEVERBRAUCH | > ANOMALIEN
addition to calculating

optimization measures based on
the input data. & e e bheriger Enrgeverbraseh for o i Sonmtag 2018 wert enen ungengchen

Uber Durchschnitt Kalenderjahr 2019 ist um 113,1% héher als der Stromverbrauch im Vergleich zu Threm fr diesen
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Data acquisition

* load profiles (compatibility of different
file formats)

metis.

* external data sources like energy
market data

Preparation of load profile data
e standardized data format
* Preparation for automated processing

* Substitute value generation (data
quality)

* OQutlier correction (initial anomaly
detection)

metis also takes developments
on the energy markets into
accountin its optimization
potential calculations:

* Batch processing (metis.pro only)

Rollout of load profiles

Transfer of historical energy
consumption into the future, taking into
account calendar specifics

This means that metis not only

looks at customer data, but also
Visualization of the load profile .
* Annual consumption load peak beyond the hOFIZOﬂ.
* Sector comparison
* Anomaly detection

* Cost of Grid Charges
* CO2 Footprint

* Energy market data (market
development)

Through this broad spectrum of
system components, metis can
unlock potential that no one

would have suspected.
Optimization measures

* Reduction of grid charges (peak load
capping, atypical, intensive)

* Self-consumption optimization
energy costs and CO2 footprint

* Load management with different
system components as combination

: Individual forecasts

be ml "Know today what you will consume
tomorrow"

storaged
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Intelligent load management

okean.OS

We rely on state-of-the-art, self-learning
algorithms that anticipate local characteristics in
the shortest possible time and autonomously
incorporate them into a specific optimization
algorithm.

Charge management

For electromobility, okean.OS
offers peak load capping as well
as an increase in capacity without
extending the grid connection.

okean.OS is an Al-based
agent for the intelligent
and automated control of
energy systems.

Virtual power plant

Generation of additional revenues
through marketing of operating
reserves and flexibility

|

Connection of own production

okean.OS can be used in such a way that -
in combination with the use of PV systems
or wind turbines - the CO2 footprint is
reduced. For this purpose, surplus electricity
from renewable energy sources is
temporarily stored.

Connection of external
systems

Cloud based okean.control okean.OS can also control other
Data is secured and captured in With okean.control, okean.OS controllable (disconnectable)
a cloud-based system at the offers a live dashboard on components within a system (e.g.
be m‘ highest security level and can which the live data of the refrigeration systems) to further
thus be accessed in real time controlled energy system is optimize energy costs and the

Sto ra g e d from anywhere. visualized. CO2 footprint.




be.performance

okean.OS

Intuitive graphical user interface
provides our customers with a clear and
structured overview of various live data
from their customer system
with/without battery storage.

* Energy consumption
* Energy generation
« CO2savings

* Marketing revenues
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w' okean.OS Ihr Energieverbrauch

Anlage Musterstedt ip: 001-001-001

Ubersicht Energieverbrauch
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3.000 kW

2.000 kW

1.000 kW

CO2-Footprint Vermarktungserlose

Lieber Kunde, wir planen am 10.06.2020 von 03:45 Uhr bis ca. 05:45 Uhr

eine Wartung an Ihrem System.

o o
Donnerstag 07.05.2020 10:30 Uhr

Max. Leistungsspitze
20.000 kw

PV-Anlage
4.000 kw

Leistungsbezug
2.900 kw

Dieselgenerator
1.500 kw

e oW 07.05.2020 08:30:00 Uhr Batterie
L *,‘ ® Max. Leistungsspitze: 20.000 kW 500 kw
e S 1.000 kW ® Leistungsbezug: 2.900 kw Ladezustand (D 80%
ok J & pV-Anlage: 2.400 kW
;:_L T @ Dieselgenerator: 1.500 kW
e, = Batterie: 1.400 kW
" 6 5td. 5 5td. 4 5ud. -3 5td. Ladezustand 80% Altuell
-
—
S ""“- @ Max. Leistungsspitze “@® Leistungsbezug @ Batterie ® Dieselgenerator ® PV-Anlage
= N Peak-Shaving ist gefdhrdet, Aktuell prognostizierte Vollbenutzungsstundenzahl:
5. Leistungsspitze nah an ._ e
L " Maximalwert! .| Sle massen zusitzliche xy kWh
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Musterfirma
@ Musterstedt E’
alle Wartungen

Status der Batterie

Aktueller max. Leistungswert Verflgbare Kapazitat
200 W von 1200w 500 kWh von 800 kWh
4 83,3%

Ihre Bqtten'e hat stark an State of Health
ol 8%

mehr moglich.

Fehlermeldungen

. Schwerer Fehler im Batteriecontainer (+65536) ~
. Storung von min. 1 Wechselrichter (+2). ~

. Fehler im BMS, die Batterie ist leer (+512). N

Kontakt

Wir sind von Montag bis Freitag von 09.00 Uhr bis 16.00 Uhr
fir Sie da.

Rufen Sie uns an: = Oder schreiben sie uns eine
01234 5678999 E-Mall: info@be-storaged.com







The right system for every application

storage.park storage.cab storage.charge

be We offer three battery system designs that form the hardware basis of our projects.The three systems differ in
STtO raged their use cases, designs and technical specifications.



Possible applications
.behind-the-meter”

Modern power storage technologies
minimize electricity procurement costs. In
addition, they can be used for other
pUrposes:

Minimzizing cost®
°f power supP'y

0000

Ing, 009
Pa. SOl VO 4
b e m . qllin g 1)
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Reduce energy
costs...

The use of battery storage is the optimal
solution to reduce peak loads.

In contrast to conventional load
management systems, production processes
are not affected.

The integration of existing controllable loads
or backup power systems optimizes capacity
requirements for battery storage.

Multi-purpose management reduces rental
rates or ROI.

beco
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Peak load capping

Intensive
Grid usage

Atipical
Grid usage




Grid charge optimization

Savings potential for industry & commerce

m Grid charges
B Generation

mTax up to 90%
m Sales tax Savings
mEEG levy

Other

be
StO ra g e d strom-report.de 2019



Grid charge optimization in Germany
Intensive grid usage (based on StromNEV, § 19, Abs. 2, S. 2)
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Lastverschiebung bei intensiver Netznutzung

Leistung in kW

3400

3200

[ | s
i | gegldtteter Lastgang
p— 1

1 1
| T |

3000

2800

03:00 03:30 04:00 04:30 05:00 05:30 06:00

Status of Charge (SoC)
100 %

Speicher wird
entladen

25%

Functionality

Use of a battery storage system to
exceed at a minimum the 7000 hour
limit in full usage hours (FLH) through
peak load capping.

Requirement

> 10 GWh annual consumption

Advantage

Savings potential of up to 20% in
network charges.

The actual saving is determined
individually by the network operator
according to legal criteria based on
the so-called "physical path”.




Sample implementation at a client’ s site

Industrial customer in the manufacturing sector

Load profile of the years 2016, 2017 and 2018

7000 4

6000

(A A ™8 ny

5000 -

4000 4

Leistung (kW)

3000 +

2000 1

1000 A

2016-01 2016-05 2016-09 2017-01 2017-05 2017-09 2018.01 2018-05 2018-09 2019.01

Key figure Grid fees

Power

. 40,9 GWh
consumption

42 .0 GWh 419 GWh Power price 46,04 €/kW 53,69 €/kW 5316 €/kW

Annual peak 626 MW 614 MW 630 MW Commodlty price 1,34 ct./kWh 190 ct./kWh 1,60 ct./kWh

Full load hours 6.532 h 6.827 h 6.651h Grid charges sum 837.000 €/a 1.127.000 €/a 1.003.000 €/a
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Ovur financing model

Minimizing risk the northwest German way

Rent

ROI-calculation

BUY

ROI-calculation

MIETEN

S
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The be.storaged financing model
ROI calculation: Intensive grid usage (1.6 MW, 2.4 MWNh)

2016 2017 2018 Purchase price

5992 kW 5973 kW

Peak load (new) 5.846 kW

Consumption (old/new) 40,92 GWh 4195 GWh 41,81 GWh

Grid charges (old) 837.000 € 1127.000 € 1.003.000 €

Grid charges (new) 377.000 € 516.000 € 455.000 €

Grid charge savings 460.000 € 611.000 € 548.000 € 1.619.000 € 1.230.000 €

Rent 162.000 € 162.000 € 162.000 €
Savings 298.000 € 449.000 € 386.000 €
Break-even
point after
less than three
Effective Savings 36% 40 % 38% years
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Sample implementation at a client’ s site

Use of a battery storage system to achieve intensive grid usage.

Peak shaving of the load profile

VBH (2016): 70990  VBH (2017): 7100h VEH (2018): 7099h

7000 — Lastoang (o) — Ziellastung  — Lastgang (neu
' ::E y. iy “_",WT_,.”,T,TT VT : Use of a bc.lttery storage system for peak shaving.
2 a0  Reduction of the peak by approx. 500 kW
: .  Use of a battery storage system with a capacity
iﬂiﬂ of 1.6 MW and a capacity of 2.0 MWh
7 — SoC Batterie « Achievement of a number of full hours of
“l_: 1 ” - | I | ‘ | hi | utilization amounting to at least 7150 hrs.
;Zj « The battery storage system is only used for
o] several days per year with just a few cycles.

T T T T T T T T T T
2016-01 2016-0% 2016-09 2017-01 2017-05 2017-09 2018-01 2018-05 2018-09 2019-01

Through an individual forecast of the customers load profile, the freely available flexibility of the battery system

can be determined and profitably used on the energy market for multi-purpose use cases.

be
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Forecast & Optimization
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(0 {au vie verkauft es musste nachgekauft werden)

|

IDLast >+ reBAP Forecast

(Delta-Prognose = Einspeiseprognose - Vermarktete Menge

>

Delta-Prognose < 0

P

1eBAP Forecast s [imit la reBAP Forecast »= imit Ja
j”f/ \\ia\lfe TTi—’/ \\\False
Kaufe am D Kaufeam D KaufeamID Kaufe am 1D
mit alpha_| mit alpha_ mit alpha_3 mit alpha_4
apha_fin alpha_2in dlpha_3in alpha_4in

w

120 2y wenig verkauf, es musste nachverkauft werden)

DLast »= reBAP Forecast

- 2
1eBAP Forecast >= limit 1 1eBAP Forecast = [imit 2b
T”LE// \\\\FEIS! Tril'e’,/ \\‘filse
Kaufe am D Kaufeam D Kaufeam D Kaufeam D
mit beta_! mit beta_? mit beta_3 mit beta_4
beta_lin beta_Lin beta_3in beta_4in

[-02,15)x|Delta Prognose|  (-02.13]x Delta Prognase| [-0.2,15] x|Delta Prognose] [-02,15]x|Deta Prognose] ~ [-13.0.2] x|Delta Prognose] [13,0.2)x|DeltaPrognose]  [+15,02]x|DeliaPrognose|  [+15,0.2] x|Dela Prognose|

_A

N
—~—
if alpha_i»1:
ma(|D buy) = [Delta Prognose] + XX MWh
jufi arm 015 bés maiormal 7uf Prognise « XX MW
¢lif apha_0:
min(D buy) = - XX M |
EWE TRADING

Real-time forecasts based on live feed-in data can be used to reduce forecast

~— A
—~—

i beta_i>0:
max(10 buy) = + XX MWh

elif beta_je-t
min(ID buy) = - [Delta Prognose| - XX MWh
Verkaute am 115, bis maximal zur Prognose « XX MWh

errors and thus the balancing energy risk of the portfolio.

In addition, remaining errors are compensated in real time according to

battery storage availability.




Ovur large-scale hybrid storage system

Starting point of multi-purpose strategies with third party systems .7

Main operation: Prequalified for different markets
e FCR market: 9 MW
e SCR market: 6 MW
e Connected with EWE TRADING desk

Frequency control reserve

Key datas
e Lithium-lon-Battery —
2,9 MWh
* Sodium-Sulfur-Battey N
24,0 MWh
Areas of Application
 Frequency control reserve  Spottrading
1 1 1 1 1 1 | 5 J 1 1 J B |
* Secondary reserve « Reactive power supply

Balancing group correction
1 1 1 1 1 J |
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Executive Summary

We analyze your savings potential free of charge and
without obligation and provide you with a framework for a
technical implementation for different applications.

Various contract and financing models are available to you
for the implementation - tailored to your needs.

With our software & hardware solutions we bring further
benefits to your battery operation by realizing multi-purpose
use cases.

We accompany you from start to finish - from planning,
approval, construction and commissioning to operation
marketing.

beco
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Thank
ou!
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be.storaged GmbH
Dr. Magnus Pielke
Managing Director

Postadresse/Sitz der Gesellschaft:
TirpitzstraBe 39
26122 Oldenburg

Tel.: +49 (0) 441 351 197-10
E-Mail: m.pielke@be-storaged.com

Web: www.be-storaged.com
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