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Introduction

California has had recurrent problems with the so-called “DEC game” because participants can submit schedules in forward markets that create intrazonal congestion. Participants are not charged in the forward markets for flow on a congested intrazonal link, and then in the real-time market they are paid to alleviate this intrazonal congestion by decrementing their flows on this link. In the notorious case on Path 26 in June 1999, some generators sold energy in the day-ahead market and then were paid $250/MWh in the real-time market for not injecting that energy, thus collecting a substantial profit on energy that was never produced – an episode that eventually led the California ISO to establish a new zone ZP26 around Path 26. The ERCOT protocol is prone to the same type of gaming which results from socializing predictable intrazonal congestion relief cost.
The DEC game

The purpose of this section is to highlight the fundamental market design flow that underlies the DEC game. The perverse incentives in such a design can be illustrated by means of a simple two sub zone system connected by a congestion prone link.  We will assume that subzone 1 is a net supply subzone with net supply function S1 while subzone  2  is a net demand subzone with net demand function D2. The unconstrained zonal market clearing price for energy that ignores intrazonal congestion is determined  by intersecting the net supply and net demand functions S1 and D2. However,  at that price the scheduled transactions across the subzonal boundary will exceed the capacity of the intrazonal interface as illustrated in  Figure 1.  In order to solve  this problem the ISO solicits adjustment bids that represent the offer curves for backing down scheduled transactions across the intrazonal congested interface or deployment of replacement reserves to produce counterflows across that interface. Ideally, those offer curves will trace the supply and demand functions for net exports and net imports on the two sides of the congested interface that reflect the opportunity cost of such adjustments (this assumes that the net demand function on the importing side already reflects the capacity cost of deploying replacement reserves on that side of the interface.) Specifically, the demand function represents the marginal price at which generation can be incremented (or load reduced) on the importing side of the congested interface while the supply function represents the marginal prices at which generators are willing to buy back energy on the export side. The total gap between the supply and demand functions at the quantity that meets the transmission capacity limit K across the congested intrazonal interface represents the market-clearing price for intrazonal congestion relief  (that is the difference between the marginal INC and DEC adjustment bids that are needed to produce the desired counterflow across the congested intrazonal interface). When congestion relief is paid for and the cost socialized, matched adjustment bids that represent curtailed transactions or counterflows collect the price difference p2-p1 times the net reduction in scheduled flow, which is the difference between the scheduled flow and the transmission capacity K.  That payment is illustrated as the red area in Figure 2. Unfortunately, as illustrated in Figure 3 such a scheme creates a perverse incentive to overschedule fictitious transactions across the congestion prone intrazonal interface and collect congestion relief revenues for backing off such schedules. 

In ERCOT such a scheme can be implemented by a QSE that controls generation resources on both sides of an intrazonal interface. That QSE may induce congestion on that interface by, uneconomically, overschedule generation on the export side of the interface and underschedule generation on the import side which will artificially increase scheduled flow over the intrazonal interface. The QSE may then offer DECs on the export side and INCs on the import side that will relieve the scheduled intrazonal congestion it has induced. While such practices increase the uplift due to socialization. The portion of that uplift paid by those who cause the cost (through over scheduling) will only represent a small portion of their congestion relief windfall profits. This is the DEC game.  

The Solution

The obvious mechanism to avoid such gaming is to charge for congestion causation (and socialize the revenue by reducing uplift) rather than paying for congestion relief and socialize the cost. This approach can be implemented by charging the congestion relief market clearing price (which is still p2-p1 )  as a usage fee to all scheduled flows  on the congested interface (based on operational shift factors) and paying the INC and DEC market clearing prices and replacement reserves capacity payments to the accepted congestion relief offers. Figure 4 illustrates the usage fee as well as the payment for INC offers and receipts from selected DEC bids for relieving congestion. This approach will preempt the DEC game since any gains due to overscheduling across the congested interface is offset by the usage fee. In this scheme payments by scheduled flow across the congested interface more than covers the cost of the counterflow that is needed to relieve the congestion.  The resulting surplus can then be used to reduce uplifts within the zone on a load share basis. When the scheduled flow as well as the INC and DEC offers are controlled by a single entity then the net effect on that entity is a usage charge that equals to the market clearing congestion relief price applied to the surviving flow across the interface. That usage charge is illustrated as the green shaded area in Figure 4.  

Imposing an ex-post supplemental intrazonal usage charge as described above will clearly deter the DEC game since there is no gain from overscheduling. Furthermore such a scheme is economically efficient since it essentially amounts to auctioning off the scarce intrazonal interface capacity to the highest bidders, i.e., those transactions with the highest opportunity cost. 


In summary, the key idea here is that the zonal approach based on a simplified commercial model is viable provided that real time congestion is priced efficiently. It is not necessary to charge for intrazonal congestion in the forward markets if market participants are aware that such charges will be imposed later in the real-time market. Indeed, if market participants are informed after the forward markets of the existence of residual intrazonal congestion that will be eliminated by operators’ re-dispatch instructions if it persists into real-time, and that they will be charged the marginal cost of re-dispatch, then they have ample incentives to curtail flows on the congested lines. That is, providing the information about residual congestion, and indicating that charges and credits will be imposed in real-time if participants do not deviate from their forward schedules, provides nearly the same incentive effects as would result from using full nodal or link-based pricing in forward markets.
The nub of the  incentives problem that underlie the “DEC game”  lies in the fact that the ISO pays for intrazonal congestion relief rather than charging for congestion causation and socializes the cost of that relief through an uplift.  If the ISO charges for flows on congested intrazonal links then the DEC game disappears, regardless of whether those charges are imposed in forward markets or the real-time market. That is, the timing of the charges is immaterial if they are predictable. 
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Figure 1:  Unconstrained Zonal Market Price 
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Figure 2: Congestion Relief (Adjustment bids) and the idealized Congestion Relief Cost
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Figure 3: Incentives to Overschedule
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Figure 4: Payment for Real Time Congestion Causation   
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