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Model system with different power plants

Figure: Model system with an optimal power plant mix resulting from total costs; taken with adjustments from
Schwintowski et al. (2021).
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Spot market

• day ahead (auction), intraday (continuously)
• price range -1000 e till +3000 e

Figure: Exemplary bid at the day ahead market skipping negative prices; taken with adjustments from Schwintowski
et al. (2021).

page 3 Electricity markets Sebastian Schäfer December 14, 2023



Supply at the electricity market

Figure: Schematic illustration of electricity supply (MC-curve); taken with adjustments from Schwintowski et al. (2021).

page 4 Electricity markets Sebastian Schäfer December 14, 2023



Electricity indexes

• Phelix Base
→ Physical Electricity Index Base
→ arithmetic average of all base load hours within the observed

time period
• Phelix Peak
→ Physical Electricity Index Peak
→ arithmetic average of all peak load hours within the observed

time period
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Electricity markets - exercise

b1 hour 0 110 3000 b6 hour 0 185 3000

12 0 -5000 -5000 12 0 -3000 -3000

b2 hour 0 40 3000 b7 hour 0 120 3000

12 0 -6000 -6000 12 0 -6000 -6000

b3 hour 0 15 3000 b8 hour 0 45 3000

12 0 -6000 -6000 12 0 -11000 -11000

b4 hour 0 20 3000 b9 hour 0 125 3000

12 0 -9000 -9000 12 0 -3000 -3000

b5 hour 0 200 3000 b10 hour 0 65 3000

12 0 -4000 -4000 12 0 -10000 -10000

Table: Summary of bids

• Draw the merit order with demand and equilibrium price.
• What is the equilibrium price for a demand of 47 GWh?
• Calculate the producer surplus of each bidder.
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Exercise – merit order
p [€]

110

47 E [GWh]

Figure: Schematic illustration of merit order and equilibrium price. power plants which electricity was sold in advance
(red shaded)
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Multi-unit bidders
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p* 

E [MWh]E*

Figure: Schematic illustration of the merit order after capacity of two power plants is withdrawn.
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Multi-unit bidders
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Figure: Schematic illustration of the merit order after capacity of two power plants is withdrawn.
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Available capacity

There are different reasons why capacity is not available
• maintenance
• power plant is broken
• non-linear ramping costs
• strategic bidding
⇒ the regulator does not know the reason (asymmetric information)
⇒ introduction of a price cap (e.g. 3,000 e)
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Multi-unit bidders - exercise
b1 hour 0 20 40 120 3000

12 0 -9000 -15000 -21000 -21000

b2 hour 0 15 45 110 3000

12 0 -6000 -17000 -22000 -22000

b3 hour 0 65 125 2900 3000

12 0 -10000 -13000 -13000 -13000

b4 hour 0 185 200 2900 3000

12 0 -3000 -7000 -7000 -7000

• Use the merit order of the preceding task to illustrate which power plants
belong to bidders b1 − b4.

• Calculate the market shares of bidders b1 − b4 in hour 12.
• Which bidders can generate an additional producer surplus by withholding

capacity?
• Calculate the additional producer surplus of all possible strategies
• What may prevent bidders from withholding capacity?
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