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Invented in Germany!
Microalgae Integration MINT

Closing energy cycles

Thephotobioreactorcan parallel
function as a thermal solar energy
system. As hybrid operation it can be
used both for extracting biomass as
well as generating heat.

1. Saving and using thermal solar
energy inside the house (. for
heating or hot water)

2. The algae medium acts as heat
transfer media

3. Favouringhe bio-process by
preventing overheating

= i .

4. Possibility of using cryophilic algae C et s
in winter 2 NS
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Development of Renewable Energy Systems
Feedin-Tariff causesdynamic growth

Total capacity of renewables
(End 2015)

> 1.600.000 installations

The circladiameteris proportional
to the electrical capacity
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German Energy Concept (2010)

Main Objectives

Climate protection measures 2020 2050
GHG cuts vs. 1990 -40% -80%
2AT AxAAIT A OEAOA 1 2020 (2025) 2050
Total energy consumption 18% 60%
Electricity consumption 35% (4615%) 80%
Heat generation 14% 60%
Energy efficiency measures

Increase in energy productiveness 2.1% p.a.

Reduction of energy consumption

-50% (2050 vs. 200¢

Reduction of electricity consumption

-25% (2050 vs. 200¢

Renovation rate

2% p.a.

Reduction of energy consumption for
transportation

-10% (2020 vs. 200%
-40% (2050 vs. 200¢
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GHG emission reduction targets in Germany
In million tonnes (Mt) CO2 equivalent
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2030 target for energy is 17683 Mt; 2050 target range is 8856% reduction. GTAI accepts no liability for the actuality, acguca completeness of the information provided.
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Goals of Renewable Consumption
Developments on Target
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Source: BDEW 2016
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Industrial Electricity Prices
Industrial Consumer Costs in Germany among the Highest and Lowest

in EU

Average annual industriadlectricity prices witha
consumption of 5062,000 MWht

Average annual industrial electricity prices with a
consumptionof 20,00670,000MWh?

Italy 16.08
Germany 15.09
UK 14.89
Ireland 14.17
EU-28 12.06
Belgium 11.73
Spain 11.26
Slovak Rep. 11.00
Austria 10.39
Bulgaria 10.07
France 9.14
Denmark 8.99
Netherlands 8.82
Poland 8.67
Hungary 7.72
Norway 7.70
Czech Rep. 6.92
Sweden 6.22

Note: 12016 (first half), including taxes except \AllTdata in EURent per kilowatt
hour. Source Eurostat2017
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UK 13.36
Italy 12.49
Germany — 11.11
Ireland 10.05

EU-28 9.35
Slovak Rep. 9.33
Denmark 8.46
Bulgaria 8.31

Hungary 7.77
Spain 7.71
Belgium 7.68
Austria 7.64
France 7.41
Netherlands 7.06
Czech Rep. 7.03
Poland 55
Norway 4.96
Sweden 4.8

Note:12016(first half), including taxes except VAT. All data in-E&HR per kilowatt
hour. Source: Eurost2016
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Electricity Prices for Private Households

High Cost Leads to Energy Efficiency Consumer Demand and Own

Consumption

Avg. annuaklectricity prices for privatehouse
holdswith a consumption of 1,002,500 kwh?

Avg. annual electricity prices for private house
holds with a consumption o2,5005,000kWh?

Denmark 0.33
Germany 0.33
Belgium 0.28
Ireland 0.28
Spain 0.27
Austria 0.25
Norway 0.23
EU-28 0.23
UK 0.22
Italy 0.22
Sweden 0.21
Czech Republic 0.19
France 0.19
Slovakia 0.16
Poland 0.14
Romania 0.13
Hungary 0.12
Netherlands 0.11
Bulgaria 0.10

Note:12016(first half), includingll taxes All data in EURent per kilowatt hour.

Source: Eurostat 2016
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Denmark
Germany
Belgium
Italy
Ireland
Spain
EU-28
Austria

UK

Sweden
France
Netherlands
Norway
Slovakia
Czech Republi
Poland
Romania
Hungary
Bulgaria

0.31
0.30
0.25
0.24
0.23

0.22

Note:12016(first half), including all taxes. All data in Eciéht per kilowatt hour.

Source: Eurosté2016
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Codification of Electricity Market Act
White Paper Issues due for Legislatiorwhich Aim at Integrating
Additional Renewable Energy Capacity

Fotarsl Misistry 2
0 for Essnomic Aftairs Energiel WY o
wed Energy '*:,m

w Open up balancing markets for new providers @ |

w Strengthen obligations to uphold balancing
group commitments

w Guarantee free price formation

Gesetz fpairs
zur Weiterentwicklung des Strommarktes
(Strommarktgesetz)

w Capacity reserve

w From 2021 up to 2 GW new and flexible
power plants for Soutlermany

Vom 26. Juli 2016

w Alternativeuseof renewableenergy power
(G t 2 goS®itkechnologies)

SourceBMWiSophie MilleiGodeffroy/ [1IB1 General Issues of Electricity and SecuriBupply
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Smart Meter Roll -Out

SmartMetering Systemsto berolled out in Germanyfrom 2017

bSs RNI Tl € & SIGES AGNIT VALY

A SmartMetering System (SMS) = Electronic Meter
+ Secure Communication Gateway

No. 66 372 307 L1
A son: CE M08 1259
2006 26C _ oG

A Electroniometersnew standardin 16-yearmeter
replacementcyclefor all users

A Mandatoryroll-out of full SMSstarts2017with
largeusers > 10,000 kWh/andproducerswith
installedcapacitybetween7 and 100 kW

A From2020possibilityto requireother consumers
andproducersto installSMS

A Priceceilingsapplywhenequipmentisinstalled

A SMScanalwaysbe fitted on avoluntarybasis

Source: LandisGyr
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Smart Meter Roll -Out

Systemsto be required first for Energy Producers and large Eergy Users

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

By2017:Consumers>100,000 kWhno price cap

By2017:Consumer$0,000100,000 kWhand producers50-100 kW: 20@/a
By2017:Consumer0,00050,000 kWhand producers30-50 kW: 17@/a
By2017:Consumerd.0,00020,000 kWhand producers15-30 kW: 13@/a
By2017: Producers-15 kW: 10@/a

By2020:Consumer$,00010,000 kWh: 10€/a

By2020: Producers > 100 k\Wo price cap

Option: Measuring By2020:Consumergt,0006,000 kWh: 66/a
point operatorscan
extendroll-out, if it

staysbelow price cap By 2020: Consumer£,000-3,000 kWh: 36/a

By2020:Consumers3,0004,000 kWh: 46/a

By2020:Consumers< 2,000 kWh: 28a

ElectricitySMSmarket potential: 50 million meters!

Source: BMWI 2016
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The Smart Grid Market Overview

New power structures will lead to bottle necks in Germany as the new
generation centers will be far from load centers.

-500

. 9000 . 9000
Power balance2014 Power balance024

SourceBundesnetzagent#016
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Expansion of the electricity grid in Germany

An enormous expansion of the high voltage grid system is required
by 2024

Grid Expansion Distance in Km.
AC-New Construction 648
DC-Corridor 1,750
DC-New Interconnections 350
AGC Grid Reinforcement 2,750
AGDCConvertor 300

Total 5,798

Expansion and Reinforcement

Transmission grid
Baseline scenario with overhead limesgjuires: 22bne

Additionally the connection of the offshowgrid
isestimated to 10-12bne

Note: Data is based on the German Network Development Plan B2@périd-ossil: 84.9 GW Renewable 138.6 GW / Offshore transmission capacity 2x96GQ@0M4W.
The plan is revaluated and updated every two years, next update in 2017. S&iNeszA2015
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