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Analysis of TCRs Derating

Introduction

The success and effectiveness of transmission congestion rights (TCRs) depend greatly on the design of the instrument.  One controversial design consideration is allowing for the derating of TCRs.  While other markets with similar instruments have derating (fixed transmission rights in PJM, for example), for ERCOT, the practice undermines the usefullness of TCRs.  Moreover, fundamental differences in the ERCOT market structure make lessons from other systems inapplicable.

This document address the derating issue and explains why ERCOT should not allow for derating of its TCRs.  First, the proposed derating methods are defined for clarity.  Then the motivation of proponents who support derating is explained and challenged.  Examples to illustrate this follow.  Finally, some general principles on TCR revenue impacts and who should face them are presented.

What is Derating?

Derating of TCRs falls into two categories.  They are:

· selling fewer TCRs than are fully available

· paying TCR holders less than the full amount

In the first case, the total amount of TCRs made available via auctions and all other methods is restricted to a number below the fully rated capability of the CSC.  For example, if CSC1 were rated at 1000 MW, selling only 800 MW would constitute an effective derating of the first type.  One consequence is that not all positions can be fully hedged since insufficient TCRs are available.

In the second case, holders of TCRs are not fully paid the congestion credit.  For example, if the shadow price for CSC1 were $5/MW, a TCR that pays only $4 would be a derating of the second type.  One consequence is that a fully hedged position is now only partially hedged.

The two categories are independent and can be implemented alone or in combination.  Furthermore, the first type is effectively a market-wide “pre-derating” of the second type.  In any case, derating reduces the effectiveness of TCR as hedges.

 The Theory Behind Derating

The motivation for derating stems from concerns regarding “revenue adequacy.”  ERCOT collects congestion charges from those who have scheduled impacts on the congested CSC.  ERCOT pays congestion credits to those who hold TCRs.  The general hope is that the collected charges equal the required credits.  Under this condition, ERCOT is considered revenue adequate.  However, whenever collected charges are less than required credits, a shortfall exists.  To prevent a shortfall, proponents of derating wish to reduce the required credits by derating the TCRs.

Fixed transmission rights (FTRs) in PJM are similar to TCRs in ERCOT.  Both pay holders of the instrument based in part on the price differences on each side of the path.  In PJM, if a path is rated at 100 MW, then 100 MW of FTR is sold on the path.  During the course of operation, however, if the path capability is reduced, to 90 MW for example, then PJM will be revenue inadequate.  This is because PJM will collect on 90 MW but pay on 100 MW.  To avoid the inadequacy, PJM reduces payments on FTRs to 90%, thereby preventing a shortfall.  In PJM, any reduction in the capability of a path for which the full FTR quantity was sold will result in revenue inadequacy if no derating of the FTR is implemented.

The conclusions and operation from markets such as PJM illustrate the situations that can lead to revenue inadequacy and therefore motivate derating of financial hedges.  However, ERCOT rules are different from PJM and its brethren, and these differences make the conclusions of those markets a misleading example for ERCOT.  The next section examines various scenarios under ERCOT rules, and illustrates the revenue situations in ERCOT and how they differ from PJM-like markets.

TCR Revenue Impact Examples for ERCOT

Consider two zones as shown in the figure below and the following characteristics.
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· The CSC is rated at 1,000 MW.

· The Zone-A to Zone-B shift factor is 0.40.

· 1,000 MW of TCRs are sold on the CSC via all outlets.

For these examples, suppose further that there are 3,000 MW of flow scheduled from A to B.  The CSC impact is calculated as follows:

0.40 * 3,000 MW = 1,200 MW.

The CSC is overloaded by 200 MW, so ERCOT must procure 200 MW of balancing energy to clear the congestion.  For simplicity, assume the balance energy bid stack is the same in both zones and displayed in the graph below:


Case I:  Normal

The Zone-A balancing energy price is: 8 $/MW.

The Zone-B balancing energy price is: 12 $/MW.

The shadow price equals the difference in balancing energy prices divided by the CSC shift factor.  Congestion charges are calculated by multiplying the shadow price by the scheduled CSC impact, which is the product of the shift factor and the scheduled zonal flow.  TCR payments are based on the shadow price times the TCR quantity.  Therefore:

shadow price
(12 $/MW – 8 $/MW) / 0.40  =
10 $/MW

congestion charge
10 $/MW * 0.40 * 3,000MW  =
$12,000

TCR payments
            10 $/MW * 1,000 MW  =
$10,000
ERCOT revenue impact
       $ 2,000

CASE II:  Derating the CSC Capability

Suppose the CSC capability is derated from its initial value of 1,000 MW to 800 MW.  Several sub-cases are considered, depending on the change in the CSC shift factor.

(A) The shift factor remains constant. 

The CSC impact is still 1,200 MW as in Case I.  However, since the CSC capability is reduced to 800 MW, 400 MW of balancing energy is needed.  Therefore:

The Zone-A balancing energy price is: 6 $/MW.

The Zone-B balancing energy price is: 14 $/MW.

The prices, charges, payments, and revenue impact are:

shadow price
(14 $/MW – 6 $/MW) / 0.4  =
20 $/MW

congestion charge
20 $/MW * 0.40 * 3,000MW  =
$24,000

TCR payments
20 $/MW * 1,000 MW  =
$20,000
ERCOT revenue impact
$ 4,000

(B) The shift factor increases to 0.50. 

The scheduled impact on the CSC is now:

0.50 * 3,000 MW = 1,500 MW.

Therefore, 700 MW of balancing energy is needed.

The Zone-A balancing energy price is: 3 $/MW.

The Zone-B balancing energy price is: 17 $/MW.

The prices, charges, payments, and revenue impact are:

shadow price
(17 $/MW – 3 $/MW) / 0.50  =
28 $/MW

congestion charge
28 $/MW * 0.50 * 3,000MW  =
$42,000

TCR payments
28 $/MW * 1,000 MW  =
$28,000
ERCOT revenue impact
$ 14,000

(C) The shift factor decreases to 0.333.

The scheduled impact on the CSC is now:

0.333 * 3,000 MW = 1,000 MW.

Therefore, 200 MW of balancing energy is needed.

The Zone-A balancing energy price is: 8 $/MW.

The Zone-B balancing energy price is: 12 $/MW.

The prices, charges, payments, and revenue impact are:

shadow price
(12 $/MW – 8 $/MW) / 0.333  =
12 $/MW

congestion charge
12 $/MW * 0.333 * 3,000MW  =
$12,000

TCR payments
12 $/MW * 1,000 MW  =
$12,000
ERCOT revenue impact
$ 0

Notice that in this case, ERCOT is revenue neutral.

(D) The shift factor decreases to 0.30.

The scheduled impact on the CSC is now:

0.30 * 3,000 MW = 900 MW.

Therefore, 100 MW of balancing energy is needed.

The Zone-A balancing energy price is: 9 $/MW.

The Zone-B balancing energy price is: 11 $/MW.

The prices, charges, payments, and revenue impact are:

shadow price
(11 $/MW – 9 $/MW) / 0.30  =
6.67 $/MW

congestion charge
6.67 $/MW * 0.30 * 3,000MW  =
$6,000

TCR payments
6.67 $/MW * 1,000 MW  =
$6,667
ERCOT revenue impact
 $ –667

Example Discussion

Examination of the examples above reveals some important conclusions:

· Reduction in flow capability does not always result in revenue inadequacy.

· There are situations when revenue is in surplus.

· The normal case with congestion yields a revenue surplus

Closer study of the situation gives the following equation for the calculation of the ERCOT revenue impact:

Revenue Impact  =  SP * ((SF * Schedule) – TCR)

where


SP
=  the shadow price on the CSC


SF
=  the CSC shift factor


Schedule
=  the zonal schedule


TCR
=  the total number of TCRs outstanding

The equation show the relationships that affect revenue state.  This is summarized below:

If  (Schedule * SF) > TCR, then net revenue impact is positive.

If  (Schedule * SF) = TCR, then net revenue impact is neutral.

If  (Schedule * SF) < TCR, then net revenue impact is negative.

The Argument Against TCR Derating

As seen in the examples, there are situations when ERCOT will have a revenue surplus.  In fact, whenever the scheduled impact exceeds the total outstanding TCRs, ERCOT will have a surplus.  Revenue inadequacy occurs when the scheduled impact falls below the total outstanding TCRs, and this does not happen unless there is a reduction in the CSC limit AND a reduction in the CSC shift factor great enough to cause the scheduled impact to decline far enough to be below the outstanding TCRs yet not enough to be below the CSC limit.

This situation is vastly different from the PJM market, where any reduction in the flow capability can trigger revenue shortfalls.  The difference is that ERCOT charges congestion on the schedules, and schedules do not get cut for transmission.

Should the unfortunate event occur that the CSC capability is reduced and the shift factor declines so that the scheduled impact is less than the outstanding TCRs (and the scheduled flow is in excess of the CSC capability), ERCOT will experience a shortfall.  However, in all other situations, ERCOT will have a surplus.  Naturally, these surpluses should be used to offset any shortfalls.

Over time, the occasional shortfall will be offset by the typical surpluses.  It would be a rare instance for ERCOT to experience sufficient shortfalls to overtake the normal surpluses and cause a net shortfall.  Even in this case, TCR auction revenues should be used to make up the deficit, since ultimately TCRs were acquired via those auctions.

It is already unlikely that ERCOT experiences a significant shortfall in any short period, and unlikelier still that ERCOT face a shortfall over time.  The auction revenues provide yet another buffer against an overall revenue deficit.  In the remote situation that even after all of the previous safeguards fail, the question remains: who should make up the revenue inadequacy?

Derating a TCR is to say that TCR holders should make up the revenue inadequacy, since in essence, the holder would pay themselves the shortfall.  This is not appropriate.  In addition to eroding the hedge effectiveness of TCRs, derating creates inequities.

The party that receives the overall surplus, including TCR auction revenues, should be the party to cover any revenue inadequacy.  If not, then derating can become a tool to transfer wealth from TCR holder to the party that receives the surplus and auction revenues.  Derating leaves TCR owners left holding the bag while letting others keep what was originally paid.  Since ERCOT controls the derating decision, ERCOT would be exposed to liability and great scrutiny.  Each time they decide on a derating, they take money from the TCR holders and give it to the auction revenue recipients.

The only way to avoid the potential conflict of interest and related complications is to make the recipient of surplus and auction revenues the same party that must make up for the rare shortfall.  This can only be done by not allowing derating.
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