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“With the demand for water, food and energy growing beyond all measure and with the supply of these inextricably linked ‘resource spheres’ under increasing 
threat, we are facing what many experts predict will be a ‘perfect storm’. The threat to human life, as well as to whole sectors of the economy, is very real. 
Renewable energy can be a vital part of the solution and if this comprehensive and authoritative set of essays can help to accelerate both the generation and 
integration of renewable energy supplies then it will have served an invaluable purpose.” - 

 
 
“An outstanding resource for policy leaders, utility executives and their senior staff, who are carefully addressing the complex and exciting challenges of 
integrating renewable technologies into the electricity grid. This timely publication deals with real-world cases, and offers insightful guidance from experts to 
assist the increasingly transformation of the electric utility sector through the use of advanced technologies to modernize the grid as a platform for the growing 
dependence on variable power supply. This superb work clearly discusses some of the complex operational, regulatory, and policy issues that must be carefully 
addressed for reliability, affordability, and to protect the environment.” -  
 
“The world’s electricity system is entering new territory. We are losing control of supply with the growth of variable wind and solar power; we are gaining 
control of demand through smart grid technologies. Lawrence Jones’s book charts this new landscape. It brings together an important collection of insights into 
the future of energy.” -  
 
“The efficient integration of renewable energy is one of the most important challenges posed by the move towards sustainable energy systems. Renewable 
energy challenges the norms and traditions accumulated over the last century, and it requires new dynamic approaches that match the needs and 
requirements of a modern, sustainable power system. Many of these issues are considered in this publication, which gives new insights into how power 
systems can move forward and provide society with clean, reliable and affordable electricity.” - C

 
 
 “Dr. Lawrence Jones has assembled an exceptional team of experts to provide deep insights into the challenges of fully leveraging renewable generation across 
the globe. This book will serve as a great reference source for interested readers from all levels of knowledge regardless of their area of interest. From policy to 
engineering to operations, it has insights for all. Innovation in the electric energy sector offers great promise for clean, reliable, resilient and affordable power 
across the globe,however this same innovation is increasing the complexity of an already complex system. This book gives the reader an introduction into this 
promise as well as into the complexity that it will bring.” - 
 
“Transitioning our power system to clean, renewable energy is one of the most important challenges of our lifetime. In many ways the task is familiar, as since 
the days of Edison and Westinghouse grid operators have accommodated fluctuating electricity demand and abrupt power plant failures to keep electricity 
supply and demand in balance. From remote Pacific islands to mainland Europe, Jones insightfully spans the globe to distill the success stories of grid operators 
who now reliably obtain more than a quarter of their electricity from wind and solar energy. The path forward for integrating even higher levels of renewable 
energy is clear, and we have the technology to do it today. ” -  
 
“Renewable Energy Integration is a critically needed and wonderfully comprehensive book that highlights the next frontier; not how much renewable energy 
potential exists, but how to most effectively and seamlessly merge this new power system with the old one.” - 

 
 
“All signs point to a future with significant amounts of variable renewable generation on the grid, introducing new challenges for grid operators. This book 
should be an invaluable resource as the industry works collectively to develop solutions to these challenges.” - 

 
 

“In order to double the share of renewable energy in the global energy mix – one of the three goals of the UN 
Sustainable Energy for All initiative - there will need to be tools and methods for integrating high levels of 
variable renewable electricity into power systems and markets worldwide. This book makes an important 
contribution to the regulatory, operations, economic and technical aspects of that challenge. By bringing 
together cutting edge approaches, Dr. Jones has done much of the hard work for us. It is an extraordinary 
snapshot of the state-of-the-art, and I am very glad to recommend it to decision-makers in both industrialized 
and emerging economies alike.” - 



 
Foreword from Europe 
  Daniel Dobbeni 
Foreword from USA 
  George Arnold 
Introduction 
  Lawrence Jones 
 
Part 1: Policy and Regulation 
1. The Journey of Reinventing the 
European Electricity Landscape – 
Challenges and Pioneers 
  Helena Lindquist 
2. Policies for Accommodating Higher 
Penetration of Variable Energy 
Resources: U.S Outlook and Perspectives   
  Steve Fine and Kiran Kumaraswamy  
3. Harnessing and Integrating Africa’s 
Renewable Energy Resources 
  Ijeoma Onyeji 
 
Part 2: Modeling of Variable Energy 
Resources 
4. Multi-Dimensional, Multi-Scale 
Modeling and Algorithms for Integrating 
Variable Energy Resources in Power 
Networks: Challenges and Opportunities  
  Santiago Grijalva 
5. Scandinavian Experience of 
Integrating Wind Generation in 
Electricity Markets 
  Anders Plejdrup Houmøller 
6. Case Study–Renewable Integration: 
Flexibility Requirement, Potential 
Overgeneration, and Frequency 
Response Challenges 
  Mark Rothleder and Clyde Loutan 
 
Part 3: Variable Energy Resources in 
Power System and Market Operations 
7. Analyzing the Impact of Variable 
Energy Resources on Power System 
Reserves  
  Brendan Kirby, Erik Ela and Michael 
Milligan  
8. Advances in Market Management 
Solutions for Variable Energy Resources 
Integration  
  Xing Wang 
9. Electric Reliability Council of Texas 
Case Study: Reserve Management for 
Integrating Renewable Generation in 
Electricity Markets  
  John Dumas and David Maggio  
10. Case Study: Grid and Market 
Integration of Wind Generation in Tamil 
Nadu, India  
  Anish De and Puneet Chikara  
 
Part 4: Forecasting Renewables 

11. Forecasting Renewable Energy for 
Grid Operations  
  Audun Botterud 
12. Probabilistic Wind and Solar Power 
Predictions  
  Luca Delle Monache and Stefano 
Alessandrini 
13. Incorporating Forecast Uncertainty in 
Utility Control Center  
  Yuri Makarov, Pavel V. Etingov, and Jian 
Ma 
 
Part 5: Connecting Renewable Energy to 
Power Grids  
14. Global Power Grids for Harnessing 
World Renewable Energy  
  Göran Andersson and Spyros 
Chatzivasileiadis  
15. Transmission Grids for Integrating On 
- and Offshore Variable Generation 
Resources  
  Carl David Barker 
16. Case Study: Integration of 
Renewables - Indian Experience  
  Sushil Soonee 
 
Part 6: System Flexibility 
17. Long Term Energy Systems Planning: 
Accounting for Short Term Variability 
and Flexibility 
  Manuel Welsch, Mark Howells, and 
Dimitri Mentis 
18. Role of Power System Flexibility 
  Göran Andersson and Andreas Ulbig  
19. The Danish Case: Taking Advantage 
of Flexible Power in an Energy System 
with High Wind Penetration 
  Anders N. Andersen and Sune Strom  
 
Part 7: Demand Response and 
Distributed Energy Resources  
20. DR for Integrating Variable 
Renewable Energy: A Northwest 
Perspective 
  Diane Broad and Ken Dragoon  
21. Case Study: Demand Response and 
Alternative Technologies in Electricity 
Markets   
  Andrew Ott 
22. The Implications of Distributed 
Energy Resources on Traditional Utility 
Business Model  
  Fereidoon P. Sioshansi 
23. Energy Storage and the Need for 
Flexibility on the Grid  
David Mohler and Daniel Sowder  
 
Part 8: Variable Energy Resources in 
Island Power Systems  

24. Renewables Integration on Islands  
  Toshiki Bruce Tsuchida 
25. Intentional Islanding of Distribution 
Network Operation with Mini 
Hydrogeneration 
  Glauco Nery Taranto and Tatiana M. L. 
Assis  
 
Part 9: Solar, Tidal and Wave Energy 
Integration 
26. Economic and Reliability Benefits of 
Large-Scale Solar Plants 
  Udi Helman 
27. State-of-the Art and Future Outlook 
of Integrating Wave and Tidal Energy  
  Timothy R. Mundon and Jarett 
Goldsmith  
28. German Renewable Energy Sources 
Pathway in the New Century 
  Matthias Müller-Mienack 
 
Part 10: Enabling and Disruptive 
Technologies for Renewable Integration   
29. Control of Power Systems with High 
Penetration Variable Generation 
 Christopher DeMarco and Chaitanya 
Baone  
30. Enhancing Situation Awareness in 
Power Systems: Overcoming Uncertainty 
and Variability with Renewable 
Resources  
  Mica Endsley and Erik S. Connors  
31. Managing Operational Uncertainty 
through Improved Visualization Tools in 
Control Centers with Reference to 
Renewable Energy Providers  
  Richard Candy 
32. Dynamic Line Rating (DLR): A Safe, 
Quick, and Economic Way to Transition 
Power Networks towards Renewable 
Energy  
  Peter Schell 
33. Monitoring and Control of 
Renewable Energy Sources using 
Synchronized Phasor Measurements 
  Luigi Vanfretti, Maxime Baudette, and 
Austin White 
34. Every Moment Counts: 
Synchrophasors for Distribution 
Networks with Variable Resources 
    Alexandra von Meier and Reza 
Arghandeh 
35. Big Data, Data Mining, and Predictive 
Analytics and High Performance 
Computing   
  Phillippe Mack 
 
Epilogue  
 J. Charles Smith

 
 


