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The project goals, its rational and its potential impact 



A prime driver 

The rise of prosumers will change the 
relation between customers, the grid and 
the market , but how? 

SMLC

+

EV
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Consortium partners 



Objectives 

 Develop a new market design for local trading and involvement of the consumer/prosumer 
 
 Develop prosumer oriented business models relevant for the market design developed 
 
 Develop an ICT based monitoring and management system accommodated in the SESP 
 
 Develop full bidirectional and secure communication between the market and business  
 
 Integrate the different parts and demonstrate the viability of the concept in up to 3 
physical regions in Europe (Norway, Germany and Malta) 

Develop and verify a local market place and innovative business models including 
operational methods to encourage micro-generation and active participation of prosumers 
exploiting the flexibility created for the benefit of all connected to the local grid. 
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Demonstrate active demand response in real world environments in commercial 
operation with active involvement of consumers, aggregators, ESCOs, based on 
new business models. 

Expected impact 

• Integrating the results into smart grid test beds in Germany, Malta 
and Norway. 
 

• Pilots will include DR programs to test user flexibility integrated 
with local micro-production 
 

• The micro-market approach is meant to secure those and to 
manifest a proper credit assignment where contributions will be 
properly and timely honoured.  
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History and rational 
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Manage Smart in  
Smart Grid (2010-2013) 

IMPROSUME (2010-2013) 

Smarter «Remmen» (2011 -   

DeVID (2012 – 2015) 

Smart Rural Grid (2014– 2015) 

«Value networks», prosumer oriented 
business models, user acceptance, 
non-commodity energy market, 

Prosumer communities, user segmentation, 
VPP’s, services & energy, 
long-tail economy 

«Value networks», prosumer oriented 
business models, user acceptance, 
non-commodity energy market, 

Incentives & recruitment, user acceptance and values,  
Recruitment, sources of flexibility. 
application of control systems 

The concept of «rural energy», 
New power electronics, storage, 
social and business innovation  

Liberalization of the 
Nordic energy market 

during the 90-ies 

The ermegence of 
NordPool, failure of 
CalPex and more…. 



In 2010 we looked into our crystal ball 
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Virtual Power Plant 

Virtual Power Plant 

”Cooperative model” 
User communities have taken  
Control of the ESCO/ESP and VPP 

”The portfolio manager” model 
The classic market players retain control 

ESCO/ESP 

ESCO/ESP 

Hindsight 



Old thinking prevails 

«Downward thinking» 

«Commodity 
thinking» 

kWh  
«Energy and 
energy efficiency» «Centralization» 

«Passive customers» 

«Price & cost focus» 



More novel thinking 

kW vs kWh 



• EcoGrid 
• Cassandra 
• Power Matching City 
• Smart Grid Gotland 
• Nobel 
• PowerTac 
• iPower 
• Current developments in 

– Germany 
– Holland 
– US (US Army) 
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Other influence: “Communities and neigbourhood markets” 
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The EMPOWER concept 
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SESP = Smart Energy Service Provider 

Provides: 
 
An arena for local exchange of energy and flexibility 
A set of consolidated services («service in the cloud») 
 

SESP 
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Personal Agents and Agent Technologies 
 to reduce complexity for users and increase response frequencies 

Software agents 



Structure 

LC

SMLC

LCSM

SM

SM

µGCLCSM

LCSM CP

SMBC
+

+

+

+

SESP AREA

GRID

SESP 
CONTROL 

CLOUD

LC: Local controller
SM: Smart Meter
CP: Charging point
µGC: Microgrid controller
BC: Battery controller
SC: SESP controller

SM

Power System Infrastructure
ICT Infrastructure

SM

EV

EV

EV

EV

Household 
with flexible 
EV charger

Storage 
capability

Passive 
householdHousehold 

with thermal 
flexible load

TYPE OF AGENTS

Flexible or 
passive 
generators

Flexible industries

Flexible 
charging 
stations
(V2G capable)
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“Neighborhoods will 
balance themselves” 



Virtual arena  

Energy 
Price Grid state

METERING 
CLOUD

Metering data
 managment

Monitoring 
system

SESP CONTROL CLOUD
OptimizationGrid balancing Demand side 

managmentForecasting 

+
+

BC

SM

LC µGC

SM

LC

SM

EV EV

LC

Cloud based SESP platform 
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Control & Storage  
are essential elements 



The storage concept has multiple roles 
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Vault  
(deposits and withdrawals) 

Balancing 
(deposits and withdrawals) 

Accounts 



Build of the coupling filter and stack 

High efficiency coupling inductances 
Power stack 

The Intelligent Distributed Power Router (IDPR) 

3D
 d
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IDPR 

Substation 

Self balancing 

Project concept 
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Energy cells++ 

The concept applied in a 
regular grid 



Grid owner 
Micro-market 

arena 
Consumer 

Energy sales 

Energy service company 

Other service company 

Local authority Central supplier/ 
producer 

Prosumer 

Aggregator 

The market arena 



Other membership 
benefits 

Long-term securities 

Economic community 
rewards 

Individual economic 
rewards 

«Green brand» Se
rv
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es
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Freedom of choice 

The Value Stack 



Agents trading flexibility: 
DSO signal transformed into a trade signal 
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Agents 

3-6 month contract 



Agents trading energy 
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Agents 
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The concept 



WP3
Local Smart Grid (LSG) architecture 

WP1
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WP2
Strategies, business models, regulations & policies 

WP7
Integration, pilots deployment & validation 

WP8
Exploitation and local policy strategies

WP4
LSG  communications platform

WP6
 LSG Market design

WP9
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Technical models & specifications Market  models & specifications

WP5
LSG Control cloud

 WP Partner  
WP1 Schneider / SmartIO  
WP2 UNISG  
WP3 UPC  
WP4 Schneider  
WP5 eSmart 
WP6 SmartIO  
WP7 Schneider  
WP8 SmartIO  
WP9 UPC  

Work packages and partners 
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Demo areas 
 

• Hvaler, Norway 
• Lübben, Germany 

• Malta 



  

Hvaler 86 km2, islands 

6 800 smart meters 

4.300 cabins 

50 kV radial supply 

1 secondary station, 
30 MW 

18 kV MV grid (110 km 
air) 

206 substations 
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