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Electricity markets
Dual variables as pricesua a ab es as p ces
Problems with incentive compatibility
High RES penetration and new marketsHigh RES penetration and new markets
An application of VCG
Research threads
Capacity mechanismsCapacity mechanisms



Auction framework

Items: Electricity Demand
Players: Generators
Objective: Maximize SW serve demand at the minimumObjective: Maximize SW serve demand at the minimum 
generation cost



Merit order list



Generation and Consumption must be 
balanced in real-time
Cannot be stored economically
Operates on a physical networkOperates on a physical network



Demand forecasts on different timescales
◦ capacity mechanisms
◦ day-ahead energy market
◦ balancing market and ancillary servicesg y







Optimal Bidding Problem:Optimal Bidding Problem:
Approximate the Actual 
Costs









Why not VCG?
◦ Price signals Optimal Bidding Problem:

Approximate the Actual Costs
g

◦ Collusion
◦ …

Approximate the Actual Costs

◦ Not necessarily incentive compatible

Market monitoring
Promote market liberalization so thatPromote market liberalization so that, 
hopefully, the market gets closer to perfect 
competitioncompetition



Strategic behavior across markets (day-ahead 
and balancing)g
Activity rules
Difficult to distinguish between strategicDifficult to distinguish between strategic 
behavior and actual unintended deviation





d dFocus on demand 
flexibility
Smart meters flexibleSmart meters, flexible 
assets (electric vehicles, 
storage, smart devices)
Too many variables --> 
Aggregation
l b l kFlexibility markets





Market design









Incentive compatibility (intelligent agents) 
UncertaintyU ce ta ty
Scalability
PrivacyPrivacy
Fairness (e.g. max-min)
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