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 Current supportive policies for investment on renewable
energies is not sustainable with increase in their share.

(Hobbs 2015, Hogan 2015)

* Current market mechanisms are not ready for introducing
renewables.

(Hogan 2015, Joskow and Tirole 2007)

Page 2 CYBER-PHYSICAL SYSTEMS 312017



\

Origin of Underinvestment in Electricity Industry? Missing Money
x Price caps by regulator <= Market power
x Reliability criteria by regulators <= Short term and long term uncertainties
x Rare scarcity pricing for investment cost recovery «= Forced demand reduction, No Storage

What Renewables Add to the Investment Problem?
x More reliability criteria &= More uncertainty
x Longer investment cost recovery < Low marginal production cost

adjustable plans to uncertainties <= Shorter construction time
Market power reduction<= Greater number of large producers
Price responsive demand «= Smart grid

AN

Policy Response (Hoggan 2015, Hobbs 2015, California Market Surveillance Committee 2014,
Winkler 2012, Joskow 2006)

# Correct the spot generation market (the center of the economy)
* Rethink the operating reserve market
* Add forward capacity market for expansion
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Contribution: Designing spot market and capacity market for stable renewable

economy with short construction time considering strategic producers with
private information

FORWARD MOVING APPROACH
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“A Methodology for Generation Expansion Planning for Renewable Energy Economies”,
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v Strong Nash implementation: Implements social welfare maximizing
investment and generation meeting long term reliability criteria

v’ Price efficiency: Equilibrium price equals marginal costs

v Individually rationality: Producers participate voluntarily
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The mechanism:

Jaddresses market power & price caps, long term uncertainty,
market interventions, and low marginal cost of production

Jdoes not address short term uncertainty, storage and demand
response, and network effects

» Future: modeling reserve market, multiple technology specific capacity
mechanisms, and modeling network

U despite existing capacity markets (e.g. Joskow 2006) does not pay
ahead for expansion

» Future: Design inelastic capacity markets with payments
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Jobs in Renewable Energy
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i - Employment information for large-scale hydropower not included.
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