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Resources
The Future of the Electric Grid , MIT 

Utility of the Future, MIT

World Energy Outlook 2018, IEA
Special Focus on Electricity

https://energy.mit.edu/wp-content/uploads/2011/12/MITEI-The-Future-of-the-Electric-Grid.pdf
https://energy.mit.edu/wp-content/uploads/2016/12/Utility-of-the-Future-Full-Report.pdf
https://www.iea.org/weo2018/electricity/
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Question 

● How to compete among 100 solar panels?
● How to have a competitive battery market?
● How to assess values of zero marginal cost 

resources to the system and welfare?
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The future tales are already fairy tales

● Solar is the future -yes
● EVs are the future – yes
● Prosumer is the future – yes
● So what? 

– The penetration rates?
– What will be the countervailing forces? (like 

flexibility)
– What will be the marginal value of each future 

ready resource?
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Future of ???

Future of Power System

Future of Demand 

Future of Supply 

Future of Market Design 

Future of Grid 

Future of Policies 

Future of Actors 

Future of Technology 

A cluster of 
Unknown
Futures
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Policy is very important

● Effect of climate change policies on energy system
● Support for new technologies
● Support for electrification of transport
● Future of energy crises
● International trade - Globalisation
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The Future of Energy Demand

WEO 2018
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GDP per capita vs Demand

WEO 2018
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Demand growth by sector

WEO 2018
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Additional demand in China

WEO 2018
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Demand growth by end use(2040)

WEO 2018
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Equipment stock and demand

WEO 2018
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EVs

Avg 20 kWh~ 100km
TR, cars~148 Billion km ~ 29 TWh

WEO 2018
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Electricity Supply

WEO 2018
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Power Generation Capacity

WEO 2018
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Share of renewables

WEO 2018
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Taxonomy of distributed and 
renewable resources

Utility of the Future, MIT
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Cost increases with solar penetration

Utility of the Future, MIT
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Cost of technology

WEO 2018
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A new term – Value adjusted  LCOE

WEO 2018
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Evolving Flexibility Needs

WEO 2018
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Flexibility

WEO 2018
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Contributors to flexibility

WEO 2018
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Battery storage systems

WEO 2018
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Electrification of cars in Europe

WEO 2018
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2 sides of Market Design

● Dispatchables

– Fossil supply
– Storage-battery
– Transmission

● Non-dispatchables (now)

– Demand
– Distributed generation
– Renewables
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Market Design Question

● Decarbonised system
● Distributed system
● Price signal

– Capacity
– Flexibility

● Blockchain
● Dist Co as mini TSO
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Two market design

https://www.oxfordenergy.org/publications/decarbonised-electricity-system-future-two-market-approach/
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Transmission network tech

Future of the Electric Grid
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Aggregation-A solution?

Future of the Electric Grid
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Solar - problems&solution

Future of the Electric Grid
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Smart Home concept

Utility of the Future, MIT
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Types of Demand Response 

Future of the Electric Grid
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Demand Response and Energy Management 
System Business Models

Utility of the Future, MIT
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Solar & storage biz models

Utility of the Future, MIT
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Do you want real time feedback

Future of the Electric Grid
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Communication flows

Future of the Electric Grid
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Cybersecurity vulnerabilities

Future of the Electric Grid
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A few words

http://www.rocrastination.com/thoughts/2014/8/28/why-we-overestimate-the-short-term-and-underestimate-the-lon.html
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Conclusion
● Electric system is bound by physical laws

– Kirchhoff law will be relevant, Faraday etc.
● Economic systems are affected by each other

– Distributed internet services (Remember Napster!)
● Regulation is heavily impacted by technology 

– More solar more flexibility regulation
● In assessing the future

– Observe the hype and ask "what can go wrong"
– Listen but not follow nay sayers, ask "why not"?
– Reality falls in between opposite views.  "what are 

the boundaries of my reality"
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Questions

?
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