
Table of Contents 

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   xv 
Ronnie BELMANS 

Chapter 1. SmartGrids: Motivation, Stakes and Perspectives . . . . . . . .   1 
Nouredine HADJSAÏD and Jean-Claude SABONNADIÈRE 

1.1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   1 
1.1.1. The new energy paradigm . . . . . . . . . . . . . . . . . . . . . . . . .   1 

1.2. Information and communication technologies serving  
the electrical system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   5 
1.3. Integration of advanced technologies . . . . . . . . . . . . . . . . . . . . .   7 
1.4. The European energy perspective . . . . . . . . . . . . . . . . . . . . . . .   10 
1.5. Shift to electricity as an energy carrier (vector) . . . . . . . . . . . . . .   15 
1.6. Main triggers of the development of SmartGrids . . . . . . . . . . . . . .   16 
1.7. Definitions of SmartGrids . . . . . . . . . . . . . . . . . . . . . . . . . . .   17 
1.8. Objectives addressed by the SmartGrid concept . . . . . . . . . . . . . .   18 

1.8.1. Specific case of transmission grids . . . . . . . . . . . . . . . . . . .   18 
1.8.2. Specific case of distribution grids . . . . . . . . . . . . . . . . . . . .   19 
1.8.3. The desired development of distribution networks:  
towards smarter grids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   20 

1.9. Socio-economic and environmental objectives . . . . . . . . . . . . . . .   21 
1.10. Stakeholders involved the implementation of the  
SmartGrid concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   22 
1.11. Research and scientific aspects of the SmartGrid . . . . . . . . . . . . .   23 

1.11.1. Examples of the development of innovative concepts. . . . . . . .   23 
1.11.2. Scientific, technological, commercial and  
sociological challenges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   28 

1.12. Preparing the competences needed for the development  
of SmartGrids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   30 



vi     SmartGrids 

1.13. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   30 
1.14. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   31 

Chapter 2. From the SmartGrid to the Smart Customer:  
the Paradigm Shift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   33 
Catherine FAILLIET 

2.1. Key trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   33 
2.1.1. The crisis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   33 
2.1.2. Environmental awareness . . . . . . . . . . . . . . . . . . . . . . . . .   35 
2.1.3. New technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   35 

2.2. The evolution of the individual’s relationship to energy . . . . . . . . .   37 
2.2.1. Curiosity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   37 
2.2.2. The need for transparency . . . . . . . . . . . . . . . . . . . . . . . . .   38 
2.2.3. Responsibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   38 

2.3. The historical model of energy companies . . . . . . . . . . . . . . . . .   39 
2.3.1. Incumbents in a natural monopoly . . . . . . . . . . . . . . . . . . . .   39 
2.3.2. A clear focus on technical knowledge . . . . . . . . . . . . . . . . . .   40 
2.3.3. Undeveloped customer relationships . . . . . . . . . . . . . . . . . .   40 

2.4. SmartGrids from the customer’s point of view . . . . . . . . . . . . . . .   42 
2.4.1. The first step: the data revolution . . . . . . . . . . . . . . . . . . . .   42 
2.4.2. The second step: the establishment of a smart ecosystem . . . . . .   45 
2.4.3. The consumers’ reluctance . . . . . . . . . . . . . . . . . . . . . . . .   47 

2.5. What about possible business models? . . . . . . . . . . . . . . . . . . . .   49 
2.5.1. An unprecedented global buzz… and the search for a  
business model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   49 
2.5.2. Government research into a virtuous model of regulation . . . . . .   52 
2.5.3. An opening for new stakeholders . . . . . . . . . . . . . . . . . . . .   54 

2.6. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   56 

Chapter 3. Transmission Grids: Stakeholders in SmartGrids . . . . . . . .   57 
Hervé MIGNON 

3.1. A changing energy context: the development  
of renewable energies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   58 
3.2. A changing energy context: new modes of consumption . . . . . . . . .   62 
3.3. New challenges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   68 
3.4. An evolving transmission grid . . . . . . . . . . . . . . . . . . . . . . . . .   72 
3.5. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   76 
3.6. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   77 



Table of Contents     vii 

Chapter 4. SmartGrids and Energy Management Systems . . . . . . . . . .   79 
Jean-Louis COULLON 

4.1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   79 
4.2. Managing distributed production resources: renewable energies . . . .   80 

4.2.1. Characterization of distributed renewable production . . . . . . . .   81 
4.2.2. Integrating renewable energies into the management process . . . .   83 

4.3. Demand response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   87 
4.4. Development of storage, microgrids and electric vehicles . . . . . . . .   90 

4.4.1. New storage methods . . . . . . . . . . . . . . . . . . . . . . . . . . .   90 
4.4.2. Microgrids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   91 
4.4.3. Electric vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   92 

4.5. Managing high voltage direct current connections . . . . . . . . . . . . .   92 
4.6. Grid reliability analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   94 

4.6.1. Model-based stability analysis . . . . . . . . . . . . . . . . . . . . . .   94 
4.6.2. Continuous measurements-based analysis: phasor  
measurement units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   95 
4.6.3. Dynamic limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   97 
4.6.4. Self-healing grids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   98 

4.7. Smart asset management . . . . . . . . . . . . . . . . . . . . . . . . . . . .   99 
4.8. Smart grid rollout: regulatory needs . . . . . . . . . . . . . . . . . . . . .   102 

4.8.1. The need for pilot projects . . . . . . . . . . . . . . . . . . . . . . . .   102 
4.8.2. Incentives for investment in grid reliability . . . . . . . . . . . . . .   103 
4.8.3. Renewables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   103 
4.8.4. Investment incentives for energy efficiency . . . . . . . . . . . . . .   103 
4.8.5. Cost/profit allocation . . . . . . . . . . . . . . . . . . . . . . . . . . . .   104 
4.8.6. New regulatory frameworks . . . . . . . . . . . . . . . . . . . . . . .   104 

4.9. Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   105 
4.9.1. The case of smart grids . . . . . . . . . . . . . . . . . . . . . . . . . .   105 
4.9.2. Work in progress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   106 
4.9.3. Cooperation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   107 

4.10. System architecture items . . . . . . . . . . . . . . . . . . . . . . . . . . .   107 
4.10.1. Broaden the vision . . . . . . . . . . . . . . . . . . . . . . . . . . . .   108 
4.10.2. Taking vertical changes into consideration . . . . . . . . . . . . . .   112 
4.10.3. Developing integration tools . . . . . . . . . . . . . . . . . . . . . .   112 

4.11. Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   113 
4.12. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   113 

Chapter 5. The Distribution System Operator at the Heart  
of the SmartGrid Revolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   115 
Pierre MALLET 

5.1. Brief overview of some of the general elements of  
electrical distribution grids . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   116 



viii     SmartGrids 

5.2. The current changes: toward greater complexity . . . . . . . . . . . . . .   117 
5.3. Smart grids enable the transition to carbon-free energy . . . . . . . . . .   118 
5.4. The different constituents of SmartGrids . . . . . . . . . . . . . . . . . .   118 
5.5. Smart Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   119 
5.6. Smart Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   120 
5.7. Smart Metering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   121 

5.7.1. The Linky project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   121 
5.7.2. New services for customers . . . . . . . . . . . . . . . . . . . . . . . .   122 
5.7.3. Smart meters can significantly modernize grid management . . . .   122 

5.8. Smart Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   123 
5.9. Smart local optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . .   123 

5.9.1. Distributed generation . . . . . . . . . . . . . . . . . . . . . . . . . . .   124 
5.9.2. Active management of demand . . . . . . . . . . . . . . . . . . . . . .   126 
5.9.3. Means of distributed storage . . . . . . . . . . . . . . . . . . . . . . .   126 
5.9.4. New uses including electric vehicles . . . . . . . . . . . . . . . . . .   127 
5.9.5. Local optimization of the system . . . . . . . . . . . . . . . . . . . . .   128 

5.10. The distributor ERDF is at the heart of future SmartGrids . . . . . . .   128 
5.11. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   129 

Chapter 6. Architecture, Planning and Reconfiguration   
of Distribution Grids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   131 
Marie-Cécile ALVAREZ, Raphaël CAIRE and Bertrand RAISON 

6.1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   131 
6.2. The structure of distribution grids . . . . . . . . . . . . . . . . . . . . . .   133 

6.2.1. High voltage/medium voltage delivery stations . . . . . . . . . . . .   133 
6.2.2. Meshed and looped grids . . . . . . . . . . . . . . . . . . . . . . . . .   135 
6.2.3. Types of conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   138 
6.2.4. Underground/overhead . . . . . . . . . . . . . . . . . . . . . . . . . . .   139 
6.2.5. MV/LV substations . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   140 

6.3. Planning of the distribution grids . . . . . . . . . . . . . . . . . . . . . . .   140 
6.3.1. Principles of planning/engineering . . . . . . . . . . . . . . . . . . . .   141 
6.3.2. All criteria to be met by the proposed architectures . . . . . . . . . .   143 
6.3.3. Example on a secured feeder grid . . . . . . . . . . . . . . . . . . . .   143 
6.3.4. Long-term and short-term planning . . . . . . . . . . . . . . . . . . .   148 
6.3.5. The impact of connecting DGs on the MV grid structure . . . . . .   155 
6.3.6. Increasing the DG insertion rate in the grid . . . . . . . . . . . . . .   162 
6.3.7. Proposal for a new looped architecture: the hybrid structure . . . .   164 

6.4. Reconfiguration for the reduction of power losses . . . . . . . . . . . . .   166 
6.4.1. The problem of copper losses . . . . . . . . . . . . . . . . . . . . . . .   166 
6.4.2. Mathematic formulation of the optimization problem . . . . . . . .   169 
6.4.3. Combinatorial optimization . . . . . . . . . . . . . . . . . . . . . . . .   176 
6.4.4. Different approaches to finding the optimal configuration . . . . . .   181 



Table of Contents     ix 

6.4.5. Reconfiguration of the partially meshed grids . . . . . . . . . . . . .   191 
6.5. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   193 

Chapter 7. Energy Management and Decision-aiding Tools . . . . . . . . . .   197 
Yvon BÉSANGER, Bertrand RAISON, Raphaël CAIRE and Tran-Quoc TUAN 

7.1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   197 
7.2. Voltage control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   198 

7.2.1. Introduction to voltage control in distribution networks . . . . . . .   198 
7.2.2. Voltage control in current distribution networks . . . . . . . . . . .   199 
7.2.3. Voltage control in distribution networks with  
dispersed generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   199 
7.2.4. Voltage control conclusion . . . . . . . . . . . . . . . . . . . . . . . .   210 

7.3. Protection schemes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   211 
7.3.1. MV protection scheme . . . . . . . . . . . . . . . . . . . . . . . . . . .   212 
7.3.2. Neutral grounding modes . . . . . . . . . . . . . . . . . . . . . . . . .   214 
7.3.3. Fault characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . .   215 
7.3.4. Power outages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   216 
7.3.5. Impact of decentralized production on the operation of  
protections of the feeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   217 

7.4. Reconfiguration after a fault: results of the INTEGRAL project . . . .   221 
7.4.1. Goals of the INTEGRAL project . . . . . . . . . . . . . . . . . . . . .   221 
7.4.2. Demonstrator description . . . . . . . . . . . . . . . . . . . . . . . . .   221 
7.4.3. General self-healing principles . . . . . . . . . . . . . . . . . . . . . .   224 
7.4.4. Some results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   227 

7.5. Reliability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   231 
7.5.1. Basic concepts of the Monte Carlo simulation . . . . . . . . . . . . .   232 
7.5.2. Conclusion on reliability. . . . . . . . . . . . . . . . . . . . . . . . . .   239 

7.6. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   240 

Chapter 8. Integration of Vehicles with Rechargeable Batteries into 
Distribution Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   243 
Florent CADOUX and George GROSS 

8.1. The revolution of individual electrical transport . . . . . . . . . . . . . .   244 
8.1.1. An increasingly credible technology . . . . . . . . . . . . . . . . . .   244 
8.1.2. Example: the Fluence ZE . . . . . . . . . . . . . . . . . . . . . . . . .   244 
8.1.3. What are the consequences on the electrical network? . . . . . . . .   245 
8.1.4. Demand management and vehicle-to-grid . . . . . . . . . . . . . . .   246 

8.2 Vehicles as “active loads” . . . . . . . . . . . . . . . . . . . . . . . . . . . .   246 
8.2.1. Energetic services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   247 
8.2.2. Frequency regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . .   248 
8.2.3. Load reserve and shedding . . . . . . . . . . . . . . . . . . . . . . . .   248 
8.2.4. Other services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   249 



x     SmartGrids 

8.3. Economic impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   250 
8.3.1. A potentially lucrative but limited market . . . . . . . . . . . . . . .   250 
8.3.2. New business models . . . . . . . . . . . . . . . . . . . . . . . . . . .   250 
8.3.3. Market integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   252 

8.4. Environmental impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   252 
8.4.1. Synergy with intermittent sources . . . . . . . . . . . . . . . . . . . .   252 
8.4.2. Energetic efficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . .   253 
8.4.3. Other advantages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   253 
8.4.4. Evaluating environmental impacts . . . . . . . . . . . . . . . . . . . .   254 

8.5. Technological challenges . . . . . . . . . . . . . . . . . . . . . . . . . . . .   254 
8.5.1. Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   255 
8.5.2. Communication infrastructure . . . . . . . . . . . . . . . . . . . . . .   255 
8.5.3. Control strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   256 
8.5.4. Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   256 

8.6. Uncertainty factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   257 
8.6.1. Electric vehicle adoption . . . . . . . . . . . . . . . . . . . . . . . . .   257 
8.6.2. Viability of demand management . . . . . . . . . . . . . . . . . . . .   257 
8.6.3. Technological factors . . . . . . . . . . . . . . . . . . . . . . . . . . .   258 
8.6.4. Economic factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   258 

8.7. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   259 
8.8. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   259 

Chapter 9. How Information and Communication Technologies  
Will Shape SmartGrids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   263 
Gilles PRIVAT 

9.1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   263 
9.2. Control decentralization . . . . . . . . . . . . . . . . . . . . . . . . . . . .   264 

9.2.1. Why smart grids will not be “intelligent networks” . . . . . . . . . .   264 
9.2.2. From the “home area network” to the “smart home grid”:  
extension of the local data network to the electrical grid for the home . .   265 
9.2.3. The “smart home grid” for the local optimization of  
energy efficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   267 
9.2.4. From the home to microgrids: towards the autonomous  
control of subnetworks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   270 

9.3. Interoperability and connectivity . . . . . . . . . . . . . . . . . . . . . . .   270 
9.3.1. “Utility computing”: when the electrical grid is a model  
for information technologies . . . . . . . . . . . . . . . . . . . . . . . . . . .   270 
9.3.2. Avatars of connectivity, when moving up from the physical  
layer to information models . . . . . . . . . . . . . . . . . . . . . . . . . . .   271 

9.4. From synchronism to asynchronism . . . . . . . . . . . . . . . . . . . . .   273 
9.4.1. Absolute and relative low-level and top-level synchronism . . . . .   273 
9.4.2. From asynchronous data to asynchronous electricity . . . . . . . . .   274 



Table of Contents     xi 

9.4.3. From data packets to energy packets . . . . . . . . . . . . . . . . . .   275 
9.5. Future Internet for SmartGrids . . . . . . . . . . . . . . . . . . . . . . . .   277 

9.5.1. Towards a shared infrastructure for SmartGrids and  
physical networks: sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . .   277 
9.5.2. Towards a shared infrastructure: SmartGrids in the cloud . . . . . .   278 

9.6. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   279 
9.7. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   280 

Chapter 10. Information Systems in the Metering and  
Management of the Grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   281 
Hervé BARANCOURT 

10.1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   281 
10.1.1. Classification of the information systems . . . . . . . . . . . . . . .   281 
10.1.2. Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   283 

10.2. The metering information system . . . . . . . . . . . . . . . . . . . . . .   283 
10.2.1. Presentation of the metering system . . . . . . . . . . . . . . . . . .   283 
10.2.2. Architecture of the metering system . . . . . . . . . . . . . . . . . .   286 
10.2.3. The manipulated data . . . . . . . . . . . . . . . . . . . . . . . . . . .   291 
10.2.4. The deployment of a metering system . . . . . . . . . . . . . . . . .   293 

10.3. Information system metering in the management of the grid . . . . . .   295 
10.3.1. Links with IS management of the distribution network . . . . . . .   295 
10.3.2. The SmartGrid triptych . . . . . . . . . . . . . . . . . . . . . . . . . .   296 

10.4. Conclusion: urbanization of the metering system . . . . . . . . . . . . .   297 
10.4.1. Two approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   297 
10.4.2. The “pro’sumer’s” information . . . . . . . . . . . . . . . . . . . . .   298 
10.4.3. Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   299 

10.5. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   300 

Chapter 11. Smart Meters and SmartGrids: an Economic Approach . . . .   301 
Jacques PERCEBOIS 

11.1. “Demand response”: a consequence of opening the electricity  
industry and the rise in environmental concerns . . . . . . . . . . . . . . . . .   302 

11.1.1. The specific features of electricity . . . . . . . . . . . . . . . . . . .   302 
11.1.2. The impact of introducing competition . . . . . . . . . . . . . . . .   303 
11.1.3. The impact of the objectives for reducing CO2 emissions . . . . .   306 

11.2. Traditional regulation via pricing is no longer sufficient to  
avoid the risk of “failure” during peaks . . . . . . . . . . . . . . . . . . . . . .   306 

11.2.1. Coping with failures . . . . . . . . . . . . . . . . . . . . . . . . . . .   306 
11.2.2. Expensive advanced means reduces the incentive to invest . . . .   307 
11.2.3. Emphasizing the seasonal differentiation of prices . . . . . . . . .   308 

11.3. Smart meters: a tool for withdrawal and market capacity . . . . . . . .   311 
11.3.1. Towards a market of withdrawal . . . . . . . . . . . . . . . . . . . .   311 



xii     SmartGrids 

11.3.2 Who is financing the installation of the meters? . . . . . . . . . . .   314 
11.3.3. What are the economic results of the operation? . . . . . . . . . . .   314 

11.4. From smart meters to smart grids – the results . . . . . . . . . . . . . .   317 
11.5. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   319 

Chapter 12. The Regulation of SmartGrids . . . . . . . . . . . . . . . . . . . .   321 
Didier LAFFAILLE 

12.1. The regulation and funding of SmartGrids . . . . . . . . . . . . . . . . .   321 
12.1.1. Must R&D expenditure be submitted to an  
incentive mechanism? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   322 
12.1.2. How to cope with the deployment costs of SmartGrids? . . . . . .   323 
12.1.3. Which investments will be supported by transmission tariffs  
and to what extent? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   323 
12.1.4. Should cooperation be established? . . . . . . . . . . . . . . . . . .   323 

12.2. Regulation and economic models . . . . . . . . . . . . . . . . . . . . . .   324 
12.3. Evolution of the value chain . . . . . . . . . . . . . . . . . . . . . . . . .   326 

12.3.1. How will the energy and ICT sectors work together? . . . . . . . .   326 
12.3.2. What will be the role of consumers and new players in  
the value chain? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   328 

12.4. The emergence of a business model for smart grids . . . . . . . . . . .   329 
12.4.1. Do we need an energy regulatory framework to enhance the 
deployment of SmartGrids within Europe? . . . . . . . . . . . . . . . . . .   329 
12.4.2. What variation is there in France? . . . . . . . . . . . . . . . . . . .   331 

12.5. Regulation can assist in the emergence of SmartGrids . . . . . . . . . .   333 
12.5.1. How to ensure that system operators will account for public  
interest in their investment decisions? . . . . . . . . . . . . . . . . . . . . .   334 
12.5.2. The Linky smart meter . . . . . . . . . . . . . . . . . . . . . . . . . .   334 
12.5.3. How to finance investments in SmartGrids? . . . . . . . . . . . . .   337 
12.5.4. Which energy regulatory framework should be used  
to encourage efficient investments in the SmartGrids? . . . . . . . . . . . .   337 
12.5.5. What kind of development in prices would be acceptable  
for the consumer? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   338 
12.5.6. How else can the energy regulator facilitate  
the development of a SmartGrid system? . . . . . . . . . . . . . . . . . . . .   338 

12.6. The business models are yet to be created . . . . . . . . . . . . . . . . .   339 
12.7. The standardization of SmartGrids . . . . . . . . . . . . . . . . . . . . .   340 

12.7.1. Why is standardization an essential factor in efficiently  
developing the electrical system? . . . . . . . . . . . . . . . . . . . . . . . .   340 
12.7.2. Is standardization a response to the need for interoperability  
in SmartGrids? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   342 
12.7.3. What standardization efforts are being made for  
SmartGrids in Europe? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   344 



Table of Contents     xiii 

12.7.4. Is standardization an important commercial issue  
for the European sector? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   346 

12.8. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   347 
12.9. Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   348 

List of Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   351 

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   355 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 350
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


