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Who we are 
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Invented  in Germany!  
Microalgae Integration MINT 

Closing energy cycles 

The photobioreactor can 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 (p.e. for 

heating or hot water) 

2. The algae medium acts as heat 

transfer media 

3. Favouring the bio-process by 

preventing overheating 

4. Possibility of using cryophilic algae 

in winter 

Source: MINT Engineering GmbH  / CEO Gunnar Mühlstädt  
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Development of Renewable Energy Systems  

Sources: 50HertzT, TenneT, Amprion, TransnetBW, internal data 

Total capacity of renewables 

(End 2000) 

~ 30,000 installations  

Wind energy 

PV 

Biomass 

The circle diameter is proportional 

to the electrical capacity 

Total capacity of renewables 

(End 2005) 

~ 221,000 installations  

Wind energy 

PV 

Biomass 

The circle diameter is proportional 

to the electrical capacity 

Total capacity of renewables 

(End 2010) 

~ 750,000 installations  

Wind energy 

PV 

Biomass 

The circle diameter is proportional 

to the electrical capacity 

Total capacity of renewables 

(End 2015) 

> 1.600.000 installations  

Wind energy 

PV 

Biomass 

The circle diameter is proportional 

to the electrical capacity 

Feed-in-Tariff causes dynamic growth  
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German Energy Concept (2010)  
Main Objectives 

Climate protection  measures 2020  2050  

GHG cuts vs. 1990 -40% -80% 

2ÅÎÅ×ÁÂÌÅ ÓÈÁÒÅ ÏÆȣ 2020 (2025)  2050  

Total energy consumption  18% 60% 

Electricity consumption  35%   (40-45%) 80% 

Heat generation  14% 60% 

Energy efficiency measures  

Increase in energy productiveness  2.1% p.a. 

Reduction of energy consumption  -50% (2050 vs. 2008) 

Reduction of electricity consumption  -25% (2050 vs. 2008) 

Renovation rate  2% p.a. 

Reduction of energy consumption for 
transportation  

-10% (2020 vs. 2005) 

-40% (2050 vs. 2005) 
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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 175-183 Mt; 2050 target range is 80-95% reduction. GTAI accepts no liability for the actuality, accuracy, or completeness of the information provided. 

Kyoto budget 

Min -40% 

749 Mt 

Min -55% 

562 Mt 

Current 

902 Mt 

Base year 

1248 Mt 

Min -70% 

374 Mt 

Min -80% 

250 Mt 

Neue Folie 

20170327 

ROC 
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Goals of Renewable Consumption  
Developments on Target 

Source: BDEW 2016  

Current Staus 

Current Staus (EU 2009/28//EG**) 

Goals German Energy Concept 2011 

Corridor pursuant to coalition agreement 2013 
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Industrial Electricity Prices  
Industrial Consumer Costs in Germany among the Highest and Lowest 

in EU 

Average annual industrial electricity prices with a 

consumption of 500-2,000 MWh¹ 
 

Average annual industrial electricity prices with a 

consumption of 20,000-70,000 MWh¹ 

Note: ¹2016 (first half), including taxes except VAT. All data in EUR-cent per kilowatt 

hour. Source: Eurostat 2017 

Note: ¹2016 (first half), including taxes except VAT. All data in EUR-cent per kilowatt 

hour. Source: Eurostat 2016 
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Electricity Prices for Private Households  
High Cost Leads to Energy Efficiency Consumer Demand and Own 

Consumption 

Avg. annual electricity prices for private house-

holds with a consumption of 1,000-2,500 kWh¹ 

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

Source: Eurostat 2016 

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

Source: Eurostat 2016 

Avg. annual electricity prices for private house-

holds with a consumption of 2,500-5,000 kWh¹ 
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Codification of Electricity Market Act  
White Paper Issues due for Legislation, which Aim at Integrating 

Additional Renewable Energy Capacity  

 
ωOpen up balancing markets for new providers 

ωStrengthen obligations to uphold balancing  

group commitments 

ωGuarantee free price formation 

ωCapacity reserve 

ωFrom 2021 up to 2 GW new and flexible  

power plants for South Germany 

ωAlternative use of renewable energy power 

(άtƻǿŜǊ-to-Xέ-technologies)                                                                                                  

 

 

Source: BMWi Sophie Müller-Godeffroy / IIIB1 General Issues of Electricity and Security of Supply 
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Smart Meter Roll -Out 
Smart Metering Systems to be rolled out in Germany from 2017 

bŜǿ ŘǊŀŦǘ ƭŀǿ ά5ƛƎƛǘƛȊƛƴƎ ǘƘŜ EƴŜǊƎȅ ¢ǊŀƴǎƛǘƛƻƴέΥ 

Source: Landis + Gyr 

Å Smart Metering System (SMS) = Electronic Meter 

+ Secure Communication Gateway 

Å Electronic meters new standard in 16-year meter 

replacement cycle for all users 

Å Mandatory roll-out of full SMS starts 2017 with 

large users  > 10,000 kWh/a and producers with 

installed capacity between 7 and 100 kW 

Å From 2020 possibility to require other consumers 

and producers to install SMS 

Å Price ceilings apply when equipment is installed 

Å SMS can always be fitted on a voluntary basis 
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Smart Meter Roll -Out 
Systems to be required first  for Energy Producers and large Energy Users 

Source: BMWI 2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

2022 

 

2023 

 

2024 

 

2025 

 

2026 

 

2027 

 

2028 

 

2029 

 

2030 

 

2031 

 

2032 

By 2017: Consumers >100,000 kWh: no price cap 

By 2017: Consumers 50,000-100,000 kWh and producers 50-100 kW: 200ϵ/a 

By 2017: Consumers 20,000-50,000 kWh and producers 30-50 kW: 170ϵ/a 

By 2017: Consumers 10,000-20,000 kWh and producers 15-30 kW: 130ϵ/a 

By 2017: Producers 7-15 kW: 100ϵ/a 

By 2020: Consumers 6,000-10,000 kWh: 100ϵ/a 

By 2020: Producers > 100 kW: no price cap 

By 2020: Consumers 4,000-6,000 kWh: 60ϵ/a 

By 2020: Consumers 3,000-4,000 kWh: 40ϵ/a 

By 2020: Consumers 2,000-3,000 kWh: 30ϵ/a 

By 2020: Consumers < 2,000 kWh: 23ϵ/a 

Option: Measuring 

point operators can 

extend roll-out, if it 

stays below price cap. 

Electricity SMS market potential: 50 million meters! 
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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. 

Source: Bundesnetzagentur 2016 

Power balance 2014 Power balance 2024 

[MW] [MW] 

2014-

2024 

[MW] 
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Expansion of the electricity grid in Germany  
An enormous expansion of the high voltage grid system is required  

by 2024 

Note: Data is based on the German Network Development Plan B2024 Szenario Fossil: 84.9 GW  Renewable 138.6 GW  / Offshore transmission capacity 2x900 plus 1x500MW. 

The plan is re-evaluated and updated every two years, next update in 2017. Source: BNetzA 2015  

Grid Expansion  Distance in Km.  

AC-New Construction  648 

DC-Corridor  1,750 

DC-New Interconnections  350 

AC- Grid  Reinforcement  2,750 

AC-DC Convertor   300 

Total 5,798 

Expansion and Reinforcement  
 

Transmission grid 

Baseline scenario with overhead lines requires:   22 bn ϵ 

 

Additionally the connection of the offshore-grid  

is estimated to   10-12 bn ϵ 


