aubarsSys

Energy Storage Systems (ESS)

Wir machen die erneuerbare Energieversorgung von Morgen schon
heute




Kurzvorstellung Autarsys GmbH

Die Firma Autarsys entwickelt und produziert modulare
Energiespeicher mit Energiemanagement.

Die Batteriespeichersysteme der Autarsys GmbH machen die
Stromversorgung mit erneuerbaren Energien sicherer,
effizienter und kostengtinstiger .

Unsere Technologie ermdglicht es den Anteil an erneuerbarer
Stromerzeugung auf 100% zu erhdhen.

Unsere Kunden sind aus folgenden Sektoren:

« Offentliche Energieversorgung

* Landliche Elektrifizierung

* Kommerzielle und industrielle Anwendungen (C & )

e _
—_ - Autarsys won Alliance for

- Rural Electrification's 2018
award in the category of
Private Sector in Australia,
Europe & North America.
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Energy Generating Technologies and
Corresponding LCOE (levelized costs of
electricity)

LCOE for Utility-Scale Power

USD/MWh? Ranges & Averages, 2010 & 2016
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Biomass Geothermal Hydropower Solar PV Solar Thermal  Offshore Wind  Onshore Wind

Note: a) MWh: megawatt-hour
b) Alf costs are in 2016 USD. Weighted Average Cost of Capital is 7.5% for OECD and China and 10% for Rest of World

Source: IRENA, REthinking Energy 2017



Ein Netz mit dezentraler Erzeugung
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Wozu braucht man Energie-Speicher im
Stromversorgungssystem?

Nachteile:

Erzeugen keine Energie
Teuer

Brauchen Wartung
Sicherheitsrisiko

Vorteile:

Stabilisieren die Stromversorgung

Erhéhen den Eigenverbrauch

Konnen auch bei Stromausfall die Versorgung Gbernehmen
Konnen die Leistung aufnehmen und abgeben

SolarTech 2018




Messwerte der Fluktuationen einer
mittleren PV-Anlage In
Sudfrankreich (100 kWp)
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Stabilizing Grids & Reducing CO,
Emissions

Frequency Regulation * Renewable Ramp Rate Control * Energy Arbitrage

Absorb power A Raw wind power output Smoothed

wind power ™ Load

Frequency

Energy storage
Supply powler

CI"1 Di Lh
EElrge |5 arge High

—_— State of Charge tariff

Low tariff

Frequency Regulation Solar/Wind Ramp Rate Control Energy Arbitrage

SolarTech 2018



Types of Energy Storage

MECHANICAL

Pumped
storage
hydropower

Compressed
air energy
storage

Flywheel

4
¥
iy

ELECTRO-

CHEMICAL

Lithium-ion,
lead-acid,
sodium sulphur,
sodium nickel
chloride
batteries

Flow batteries:
vanadium
redox,
zinc-bromine
batteries

Source: State of Massachusetts, 2016

 Sensible:  Super-
molten salt, capacitors
chilled water
' Superconduc-
 Latent: ice ting magnetic
storage, energy storage
phase change
materials
- Thermo-
chemical
storage

CHEMICAL

(hydrogen)

» Power-to-
power (fuel
cells etc.)

» Power-to-gas
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Energy Storage: Technical Characteristics

Discharge Time According to Power Rating

>TWh
>
Moiths Weekly to monthl
1Month | 1TWh
1 Week 100 GWh
g lday | Daily s
1GWh
S 1/2day - Q
) °
& 100MWh &
£ h - ===mwws I -
2 Seconds to minute 1] I -Capacitors & Coils
[a) ) /7 Il -Super Capacitors 1MWh
min NS | 11l -Battery Systems
IV -CAES & Pumped Storage [ 100 kWh
s V -Hydro reservoir storage
VI-Hydrogen & Synthetic 1 KWh
Methane
w 10kw 1MwW 1iomMmw 100 MW 1GW 100GW

Power Rating



Energy Management for Off-Grid Hybrid Systems:

Reducing Levelized Costs of Electricity (LCOE) ¢
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Was sagen die Kosten fur einen ¢
Energiespeicher aus? ‘

Kostenanteile eines Speichers mit 100 KVA Leistung und 700 kWh.Energie

fire detection Optional (server,UPS) Transport _ _ _ Additional Cost Container
and 0% System lice 3%Comm1§s1oml§/vorksho 2%
extinguishing Assembling 2% 0% set rent)

system _M\

0% Air-Con

4%\

Transformer
2%



Was sagen die Kosten fur einen ¢
Energiespeicher aus?

Kosten eines Speichers bezogen Kosten eines Speichers bezogen
auf die Leistung auf die gespeicherte Energiemenge
3500,0€ ——— 100kVA Kosten per KVA 700,0€
——— 200kVA Kosten per kVA
3000,0 € 600,0 €
———300kVA Kosten per kVA
25000 € —4(00kVA Kosten per kVA 500,0 €
2000,0 € 400,0 €
—— 100kVA Kosten
per kWh
1500,0 € 300,0 €
—— 200kVA Kosten
per kWh
1000,0 € 200,0 €
———300kVA Kosten
/ per kWh
500,0 € 100,0 €
— 400kVA Kosten
per kWh
,0€ ,0€

0kWh 200kWh 400kWh 600kWh 800kWh 1000kWh 0kWh 200kWh  400kWh 600kWh 800kWh 1000kWh



Mini — Autarsys ESS

Nominal AC Power 30 — 90 kVA

Energy Capacity 33 -274kWh

Output Voltage 3@ 230/400V

Output Current 43.5-130.5A o
Frequency 50/60 Hz :
System Efficiency 96%

Ambient Temperature 10to50°C

Dimensions (I x b x h) 2.44%x220%x2.26m3

Guarantee* 10 years

Lifetime* 20 years

ESS Features and Capabilities
On-Grid & Off-Grid Ready
Online UPS

SWERnNet Integration

Fuel Save

Diesel Generator Control
Energy Management
Dynamic Grid Support
Reactive Power Compensation
Blackstart

Battery racks

ESS Communication Interface
Touchscreen Display

Data Monitoring (SCADA)
Ethernet Support

Modbus

GPRS/Satellite Communication

Battery inverter

AC Connection

e
e
3
e DC Connection
o
o
7

ESS Product Certifications
EN 61000-6-2, EN 61000-6-4,

|IEC62040, AS4777, CE Conformity

Transformer

Air Conditioning
system

The guarantee and lifetimes mentioned are under specific standard conditions of operation of the ESS.
Actual product specifications and layout may vary depending upon the application.

Control interface
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87.5-350 kVA
150-900 kWh
30480V
125-500 A

50/60 Hz

96%

-10to 50 °C
6.06x2.44x2.90 m?
10 years

20 years

On-Grid & Off-Grid Ready, UPS, Fuel Save,
Diesel Generator Control, Energy Manage-
ment, Dynamic Grid Support, Reactive Power
Compensation, Blackstart, Solar PV/Wind
Ramp Rate Control

Touchscreen Display

Data Monitoring (SCADA)
Ethernet Support

Modbus

GPRS/Satellite Communication

EN 61000-6-2, EN 61000-b-4,
IEC62040, AS4777, CE Conformity

sys

Battery inverter AC connections
PV inverter (optional) Air Conditioning system
Control panel (outside) DC connections

*The guarantee and lifetimes mentioned are under specific standard conditions of operation of the ESS.
Actual product specifications and layout may vary depending upon the application.
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Solutions — Autarsys Large ESS

Grid Stability for Large Scale Solar/Wind Power
Plants

Nominal AC Power Up to 1.52 MVA (20' container and scalable)
Up to 2.28 MVA (40' container and scalable)

Energy Capacity Up to 1.68 MWh (20' container and scalable)
Up to 3.36 MWh (40' container and scalable)

Output Voltage 3@ 480V

Frequency 50/60 Hz

System Efficiency 96%

Ambient Temperature -10to 50 °C

Guarantee* 10 years

Lifetime* 20 years

ESS Features and Capabilities

On-Grid & Off-Grid Ready, Frequency
Regulation, Load Leveling, Peak Shaving,
Energy Management, Solar PV/Wind Ramp
Rate Control, Blackstart, Dynamic Grid
Support, Reactive Power Compensation

ESS Communication Interface
Touchscreen Display
Data Monitoring (SCADA)

Ethernet Support L)
Modbus ’1\93
GPRS/Satellite Communication ’77,))

ESS Product Certifications
EN 61000-6-2, EN 61000-6-4,

|EC62040, AS4777, CE Conformity

2896 mm

*The guarantee and lifetimes mentioned are under specific standard conditions of

operation of the ESS. wglght 30000 kg

Actual product specifications and layout may vary depending upon the application.
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(Human Machine Interface)

Intuitives und benutzerfreundliches webbasiertes Layout zur
Uberwachung und Steuerung

= autarsys ESS = & 9 A &£ @ 1

> m SLAND MODE ONUNE Home > ESS

Batteriesystem NLINE Inverter System

70.0
-0.01

0.0% 100.0%
SoC
-1.6MW 1.6MW -1.6MVAr 1.6MVAr -1.6MVA 1.6MVA

Zellinformationen AC Active Power Total AC Reactive Power Total AC Apparent Power Total

3poov  4cogy 4300
3.860
Average Cell Voltage

b 1 -
I I 439.39 0.56 50.008
152

Average Cell Temperature ooV 800V -2 0kA 2 0kA 0.00Hz 65 0Hz
AC Voltage L-L AC Current Total AC Frequency

Systemumgebung
Bat.Con01.Comp01 Bat Con02.Comp01 Sys.Con01.Comp01
rC 200°C 400 s0.0° 0.0C 200G 400'c 0.0°C 0o 200G 40.0C

I I y L I I | y L L L
215 227 309

Ambient Temperature Ambient Temperature Ambient Temperature

Merkmale:
Plattform-tUbergreifender Zugriff. Ahnliche Ansichten in lokalen und mobilen
Anwendungen

Fernzugriff Gber VPN
Sicherheit durch Alarmkette - Informationssicherheit. Lokale Datenspeicherung
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ESS Haffhus
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Under Comissioning

Tanandava, Madagascar 60 kW | 248 kWh

@ Berlin, Germany .

Comissioned Autarsys GmbH

Ld, Australia 1.4 MW | 5.3 MWh

Qi Resort, Philippines 30 kW | 124 kWh

New lbajay, Philippines 60 kW | 248 kWh

St. Anthony’s, Philippines 30 kW |124 kWh

Nicosia, Cyprus 30 kW | 83 kWh

Mayo-Baléo, Cameroon 218 kW | 227 kWh

Le Plan, France 30 kW | 124 kWh ®
Mam Rasham, Iraq 174 kW | 127 kWh Cameroon, °
Ueckermiinde, Germany 166 kW | 496 kWh Maroua
Manombo, Madagascar 30 kW | 124 kWh

Antanimieva, Madagascar 30 kW | 124 kWh

Lio Villas, Philippines 30 kW | 124 kWh

Vellago, Philippines 30 kW | 124 kWh

Tyram Lakes, UK 173 kW | 502 kWh

Sibaltan, Philippines 60 KW | 248 kWh

Energieautarkie Hof Grabenmeier 84 KW | 143

Cauayan, Philippines 100 kW / 500 kWh

Man Rasham Il Irak 400 kW/522 kWh

sys

Under Construction

Befandriana, Madagascar 30 kW | 124 kWh
Ejeda Madagascar 60 kW | 248 kWh
Belamoti Madagascar 30 kW | 124 kWh
Tombobori Madagascar 30 kW | 124 kWh
Fotadrevo Madagascar 30 kW | 124 kWh
Neuenhagen Germany PRL 70 MW / 55 MWh
Stribbel Germany PRL 50 MW /40 MWh

®
Manila, Philippines

Nairobi, Kenya

Madagascar,
® Antananarivo



Thank youl!
Let’s work together.

@autar_sys

facebook.com/Autarsys/

linkedin.com/company/autarsys-gmbh/
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