Financial Hedges for Transmission Congestion

In power markets where transmission congestion charges are based on price differentials, financial instruments exist for the purpose of hedging exposure to potential charges.  While the names may differ, the basic structure and function of these instruments is similar.  Fixed transmission rights (FTRs) in Pennsylvania-New Jersey-Maryland (PJM), firm transmission rights (FTRs) in California, transmission congestion contracts (TCCs) in New York, and transmission congestion rights (TCRs) in the Electric Reliability Council of Texas (ERCOT) all pay holders based in part on the price differentials that drive congestion charges.

This article describes the design of financial congestion rights as well as some of the consequences associated with their use.  While these congestion rights differ among the various market structures, the discussion will generally be in the context of PJM-like markets unless otherwise noted.

Standard Use

Recall the operation of locational marginal prices as described in a previous article (“Locational Marginal Pricing”).  For convenience, an example from that article is shown in the figure below.  In that congested example, the three nodes of the system have different prices.  A congestion charge based on the differential prices between nodes is assessed to the party flowing power between those nodes.
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Figure 1.  Constrained dispatch example.  Line 1-2 is limited to 175 MW of flow.
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Consider a firm selling 275 MW that it injects at Node 3 for sale to a load at Node 2.  This firm faces a congestion charge of 2 $/MWh (14 $/MWh – 12 $/MWh).  To hedge against this charge, the firm could purchase an FTR.  This FTR would pay the firm the price differential between Zones 2 and 3.  Therefore, if the firm were to flow the 275 MW of power between Nodes 3 and 2 and simultaneously hold and equal quantity of FTRs for the same pair of nodes, the firm would pay 550 $/h (275 MW * 2 $/MWh) in congestion charges and receive 550 $/h in FTR credits.

In fact, even if the price differential were different, the net outcome would be the same.  For some systems, in the case that the congestion goes the “wrong” way, the hedge still works.  The congestion charge and the FTR credit go the other way, but the net is still zero.  The downside of this bi-directional behavior is that for speculators holding an FTR, if the congestion is in the other direction, money may be owed to the system operator.  From a hedging perspective however, the bidirectional nature makes the hedge work under many price outcomes.

Of course, there is no free lunch.  The FTRs were purchased at some point so avoiding congestion charge risk is not free either.  In some sense, FTRs can be thought of as pre-paid congestion.

Just as the individual firm in the example balanced the congestion charges with the FTR credits, the system operator should maintain a similar balance.  The system operator should collect congestion charges across the entire system and pay out credits to all FTR holders.  If there are more congested megawatts flowing than there are FTR holders for those congested paths, then the system operator ends up with too much money.  Of course, “too much money” is a problem that rarely lasts.  Via some settlement mechanism, the system operator pays out any so-called excess revenue to some set of parties.

Since the revenue balance depends on the number of FTRs outstanding, the quantity of FTRs to release into the market is very important.  Typically, the total number for any path is tied to the total transfer capability of that path.  In PJM-like systems, this usually means that the amount of “congested” megawatts equals the number of outstanding FTRs, and the system is “revenue adequate.”

Derating:  When There Is Too Little To Go Around

Revenue adequacy seems assured as long as the total transfer capability is correctly computed.  This actually can present problems.  In real-time, transfer capabilities may be reduced, say because of a line outage.  In this case, there can be too few megawatts for congestion charges relative to the original number of FTRs outstanding.

To solve this problem, many systems use derating whereby the system operator pays a pro-rated amount of credits.  For example, if a line is reduced in capacity from 100 MW to 75 MW and 100 MW of FTR were originally sold, then the FTR holders may be paid only three quarters of the price differential, rather than the full differential.  Needless to say, derating creates the potential to be underhedged in real-time, even though a firm may have been fully hedged earlier.

Some Differences to Consider

While financial instruments for congestion charge hedging are similar, there are fundamental differences that can exist.  The TCRs in ERCOT are currently under design, but the Public Utility Commission currently favors one-way TCRs that cannot be derated.  This is unlike the FTRs of PJM where congestion can “go against you” and also be derated.  This means that holders of TCRs in ERCOT cannot lose money beyond what they may have paid to acquire them.  Caveat emptor.
