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Congestions Costs in Electricity
Markets
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Two-Area Example:
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Congestion Rent/Charges/Costs
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The difference equals the
product of power transfer
and price difference.

Collection and distribution of congestion charges (rents) are
necessarily part of the ISO settlement policy.  They are
collected from loads and paid to holders of Congestion
Revenue Rights (CRRs, aka TCCs aka FTRs aka FTRs).

These rents are what ISOs typically report as Congestion
Costs.
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System Dispatch Payments
Compare the change in generator dispatch
payments, with and without congestion.
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In this example, increasing transmission capacity
decreases dispatch costs paid to generators.
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Transmission Expansion: Who benefits?

       Area A      0          100         200        300        400        500        600        700         800        900       1000
                     1000        900         800        700        600        500        400        300         200        100          0      Area B
        Supply

20

22

24

26

28

30

32

$/MWh

20

22

24

26

28

30

32

$/MWhArea A Load Area B Load

A

B

C
D

E

F

 
A.    An absolute increase in consumer surplus
            due to increased transmission capacity,
B.     An absolute increase in producer surplus
            due to increased transmission capacity,
C.    A transfer from producer surplus to consumer surplus,
D.    A transfer from consumer surplus to producer surplus,
E.     Consumer surplus from a portion of congestion revenues,
F.     Producer surplus from a portion of congestion revenues.
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Revenue Sensitivities and Market
Power

Research Approach:  examine dispatch and revenue
sensitivities to identify market participants who are able
to exploit locational advantage in a market.

Goal: to develop a tool for real-time market power
monitoring.

In this paper we focus on those individuals or groups
with the ability to simultaneously increase revenue and
price.
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Market Experiments
• People represent each generator.
• They choose offer prices for blocks of power.
• They are paid (in real dollars) in proportion in
proportion to their profit.

Base Case Offers:
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Base Case Solution: price and dispatch
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Experimental Results: price and dispatch
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Matrix of Revenue/Offer Sensitivities
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Base Case Solution

• If any supplier, acting alone, raises its price, that
supplier will lose revenue (note diagonal entries).
• If all suppliers, acting together, raise (offer) prices,
everyone’s revenue increases (note row sums).
• If the load pocket generators (5 and 6) raise their
prices together, their own revenues increase with
almost no effect on the other revenues.
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Load Pocket Market Power

Generators 5 and 6 have potential market power, and
experiments show they can exploit this potential.

How do they do it without direct collusion?
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Load Pocket Market Power

Dl5

Dl6 Consider:
(1) both increase offers and
generator 5 loses revenue
generator 6 gains revenue
Then
(2) Generator 5 decreases offer,
generator 6 increases offer and
they move to the win/win region.

Dl
5

Dl
6It will take time, but

•  prices will increase and
•  revenues will increase,
without direct collusion.
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Relative Market Power (RMP)
A measure of how much market power is being exploited.
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