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What is a smart grid? 
Definition provided by ETP smart grids 
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Drivers 
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Driving Forces 

 IEA Energy Technology Perspectives 2008: 
 ….“..a global energy technology revolution is needed….“ 

 
 IEA World Energy Outlook 2008: 
 ..“…The world‘s energy system is at a crossroad. Current global trends in 

energy supply and consumption are patently unsustainable  
environmentally, economically and socially…… 
 
What is needed is nothing short of an energy revolution….“ 
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European 2020 Strategy and 2050 Roadmap 

Climate change and energy – the “20-20-20 targets” 
 Reduce GHG-emissions by 20% 
 Increase share of renewables in EU energy consumption to 20% 
 Achieve an energy-efficiency target of 20% 

 
Roadmap 2050 
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-80% GHG reduction 



A collection of national renewable energy strategies –    the 
National Renewable Energy Action Plan (NREAP) 
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Wind power (according to NREAP) 
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Full operating hours (wind power) 

9 



Installed PV capacity 

10 
taken from EPIA gobal market outlook for PV until 2015 

Germany:  
80% in low voltage 
grids and < 100 kWp 



Electricity from solar power (according NREAP) 
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Renewables and the transmission grid I 

12 
taken from ENTSO-E ten-year network development plan 2010-2020 



Renewables and the transmission grid II 
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taken from ENTSO-E ten-year network development plan 2010-2020 

 Load & generation capacity not parallel 
anymore 

 Current system design: grid capacity 
has to follow generation capacity 
 
 
 
 
 
 



Transmission grid development – ENTSO-E TYNDP 
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taken from ENTSO-E ten-year network development plan 2010-2020 



Scope of the real-time market within Eco-Grid EU 

 The EcoGrid real-time market will 
be an integrated part of current 
power markets and supports the 
need of direct control options on a 
very short time scale 

 An efficient instrument to wide 
spread adoption of small-scale end-
users and prosumers in the power 
market(s) 

 Increasing competition on power 
market(s) 
 Small scale end-users can 

attain economic benefits 
 TSOs get access to alternative 

balancing resources  
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Solutions 
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The EcoGrid EU project 
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 A large scale demonstration of 
a real-time market place for 
distributed energy resources  

 
 A demonstration of a real 

power system with more than 
50 percent renewable energy  

 
 Preparation for a fast track 

towards European real-time 
market operation of RES & DR 
 

http://www.siemens.com/innovation/en/index.php
http://www.research.ibm.com/
http://www.ttu.ee/?lang=en
http://www.dtu.dk/English.aspx
http://www.sintef.no/Home/
http://www.arsenal.ac.at/home_en.html
http://www.oestkraft.dk/privatkunde/privatkunde.asp
http://www.ores.net/ores/homepage.aspx
http://www.eandis.be/eandis/
http://www.elia.be/default.aspx
http://www.energinet.dk/en/menu/Frontpage.htm
http://www.enct.de/
http://www.labein.es/labeinWeb/home.nsf/fwhome?openform&rnd=5069
http://www.ecn.nl/en/
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Smart Grid Technologies in 
three field tests 

• Monitoring & intelligent probabilistic planning 
• Intelligent voltage control at secondary substation 
• Active and reactive power control at DG unit 
• Demand response: controllable loads – e-mobility 
 

http://www.bewagnetz.at/index.php


Field test regions and focus 

• Oberösterreich: Linz AG 
– Use case "intelligent planning and smart monitoring“ 

- verification of the probabilistic planning method by 
measurements in a grid with high penetration of PV  

• Oberösterreich: Energie AG OÖ  
– Use case "smart sensing and coordinated generation 

control“ - testing of control- and monitoring solutions in a grid 
with high penetration of PV based on smart metering 
communication infrastructure 

• Salzburg: Salzburg AG 
– Use case "smart sensoring and coordinated load control“ - 

examination of effectivity of control- and monitoring solutions in a 
grid with high penetration of PV linked with a high penetration 
of electric vehicles 
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http://www.bewagnetz.at/index.php


The role of smart heat networks 
 
 Urban areas account for 69% of the primary energy demand, approx. 55% is 

used for heat  
 An intelligent and integrated grid-bound heating and cooling supply as 

important enabler for a smart city: 
 is able to absorb and distribute thermal/cooling energy from various 

sources 
 offers opportunities for load-shifting between buildings 
 reduces peak load (aggregating individual consumers) 
 is able to connect various energy sources and storage systems on local 

level via distributed „micro-grid“ consumers 
 Current development: low temperature district heating (TVL: 30-50°C) 

 Economical transport of thermal energy 
 Increasing the potential of renewable energy 

 



Sozio-
ökonomische 

Faktoren 

Case Study: SmartHeatNet Project 

 National-funded research project (New Energies 2020, 3rd Call) 
 Objective: Development of intelligent operations strategies and control 

algorithms (for suppliers and consumers), reduction of peak loads  
 Method: current state analysis, transfer of smart grid concepts, evaluation 

using dynamic power system simulations 
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The European perspective 
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Functional projects according to the EEGI Roadmap 
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 Functional projects shall be implemented by local demonstration 
projects and related research projects 



Project and investment overview 

 203 European projects in total 

• 111 projects with significant demo part;  
15 projects EC-funded, 189 MS-funded 
 

 Budget for SG projects on national level 
(industry + public funding): €  2.5bn acc. to 
JRC (excl. €  2.5bn smart-meter roll-outs) 

 Budget for SG projects on EU level 
(industry + EC funding): € 184m acc. to 
JRC (FP6 and FP7 funding) 

 Lots of results but lack of European-wide 
coordination 
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Member States Initiative within the  
European Electricity Grid Initiative (EEGI) 
Cooperation Structure – Network of Experts 



Overview: progress of functional projects 
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Defined objectives of functional projects fulfilled or not relevant

Significant number of projects; other European countries would considerably benefit from dissemination

Objectives partially met or likely to be met in existing projects within the next two years

Objectives not addressed at all or in very few projects

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12

Components

Network

Market/Business Models

Customer Acceptance

Framework



Future development of smart grids (SRA2035) 
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