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Summary 

Congestion revenue rights (CRRs) sold in the ISO’s auction are equivalent to forward price swaps. 
Payments in the auction are exchanged for a future payment (or charge) based on day-ahead market 
prices. This forward contract allows auction participants to hedge financial exposure to—or speculate 
on—differences in day-ahead prices between two locations. While CRRs are intended to be used as 
hedges by entities engaging in forward energy contracting, most CRRs are purchased by purely financial 
entities that do not use CRRs for such hedging.  

Unlike most other forward contract markets, the current CRR auction allows participants to take 
positions without a willing counterparty offering to take the opposite position. Market participants buy 
CRRs in the auction without a counterbalancing trade with a willing seller. The ISO essentially offers to 
sell CRRs at a $0 offer price. CRRs sold by the ISO are purely financial instruments that obligate the ISO’s 
transmission ratepayers to pay entities that are purchasing these CRRs the difference in day-ahead 
market prices between two locations.  

Since the beginning of the ISO’s nodal market in 2009, revenues collected from sales of CRRs in the ISO’s 
auction have consistently been significantly lower than the payouts made for CRRs clearing the ISO’s 
auction. From 2012 to 2018, CRRs sold by the ISO to non-load serving entities in the CRR auction 
resulted in losses to transmission ratepayers averaging $114 million per year. Over this period, revenues 
from sales of congestion revenue rights to non-load serving entities have averaged about 48 percent of 
the congestion revenues paid out for buyers of these financial rights. Rather than being funded by 
auction revenues, this revenue loss is funded out of day-ahead congestion rents, which would otherwise 
be refunded to transmission ratepayers who pay the full cost of the transmission system. 

In response to these systematic losses, the ISO instituted significant changes to the congestion revenue 
rights auction in 2019. While these changes reduced losses from the congestion revenue rights auction, 
the losses continue to be significant. From 2019 to 2023, losses from the auction have averaged about 
$62 million per year, with CRR auction revenues equaling only 67 percent of congestion rents paid out to 
buyers of these CRRs.  

Since 2017, DMM has recommended that the ISO develop a CRR market design based on willing sellers 
that would not expose transmission ratepayers to these losses. This paper proposes a new market 
design for congestion revenue rights that is based on sales of congestion revenue rights by willing 
sellers. Under this market design, the ISO would serve as a central clearinghouse for trading based on 
bids submitted by entities willing to buy or sell congestion revenue rights contracts (price swaps). This 
new design provides an efficient centralized market for price swaps between willing counterparties, who 
bear the full cost and risk of these price swaps. 

This paper includes analysis of this willing seller market design using bids submitted to the ISO’s 
congestion revenue rights auction in 2017-2018. This analysis shows that under this proposed design, 
significant volumes of congestion revenue rights could be sold by financial entities, as well by load 
serving entities selling a portion of their allocated congestion revenue rights which are not needed to 
hedge their actual energy procurement. These results show that the willing seller design is workable, 
and can provide an effective and efficient alternative to the current auction design. This approach 
eliminates losses from the current auction, and allows all congestion rents to be returned to 
transmission ratepayers.  

DMM is releasing this report in advance of a new Congestion Revenue Rights Enhancements Initiative 
that the ISO has scheduled to begin with a meeting in November. 
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1 Background 

Locational marginal pricing 

Under the standard market design of all major centrally cleared electricity markets in the U.S., locational 
marginal prices (LMPs) reflect the different value of energy at each location or node on the network. 
Locational marginal prices include three components: the system marginal price, losses, and the cost of 
transmission congestion.   

Congestion occurs when constraints in the transmission system are binding, i.e., are being fully utilized 
and are limiting the flow of lower cost energy to other parts of the grid. When congestion occurs, it 
causes differences in nodal LMP prices, which represent the congestion charge for moving energy 
between nodes on the grid. Since transmission constrains power flowing from generation to load, load 
will pay more for energy than is paid to generation when transmission constraints are binding. This 
surplus in revenue collected by the ISO is referred to as congestion surplus or congestion rent. These 
congestion rents are the spot market payments to the transmission system. 

Allocating congestion rents back to transmission ratepayers 

The ISO collects the annualized fixed and variable costs of the transmission system—plus a regulated rate of 
return for transmission assets—through the transmission access charge (TAC). This charge is collected from 
load serving entities and exports on a $/MWh basis. In return for paying the costs and rate of return to the 
entities building the transmission system, these transmission ratepayers receive the value of the 
transmission system, including its use and any revenues it may generate.   

Since congestion rent results from the use of the transmission system, the market is designed to allocate 
this congestion rent back to the transmission ratepayers that pay for the cost of the system. This is 
consistent with the concept that those paying the full cost of an asset should receive the full revenues from 
the asset. In addition, because transmission ratepayers are also the buyers of energy, their allocation of the 
congestion rent also hedges their costs of procuring energy.  

The ISO market is designed to reallocate this congestion rent back to entities that pay for the cost of the 
transmission in two ways: 

• First, load serving entities receive congestion revenue rights though an allocation process based on 
their projected load and expected usage of the transmission system.  

• Second, any congestion rent that remains after payment of allocated congestion revenue rights is 
re-allocated directly back to load serving entities and exporters based on their pro rata load share. 

If the ISO did not allocate congestion revenue rights to load serving entities, or auction off additional 
congestion revenue rights after this allocation, all congestion rents would be allocated back to load 
serving entities and exporters that pay for the cost of the transmission system through these two 
mechanisms.  

In addition to being a means of distributing a portion of congestion rent back to transmission 
ratepayers, allocated congestion revenue rights can also provide a means for transmission ratepayers to 
better align the rent they receive with their market positions, to better hedge their costs of buying 
energy.  
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Congestion revenue rights auction 

The congestion revenue rights auction provides a market in which load serving entities (LSEs) can 
voluntarily sell back CRRs received in the allocation process, or purchase any additional CRRs they might 
want to procure as a hedge against congestion costs. However, in addition to auctioning CRRs 
voluntarily bid by LSEs after the allocation process, the ISO also auctions off additional CRRs—up to the 
quantity of modeled physical transmission—that are financially backed from congestion rents that 
would otherwise be refunded back to LSEs and exporters, based on their pro rata share of load and 
exports.  

Although the ISO auctions CRRs up to the limit of physical transmission availability, CRRs do not reflect a 
physical transmission right. Congestion revenue rights sold in the ISO’s auction are purely financial 
instruments that obligate the ISO’s transmission ratepayers to pay entities that are purchasing these 
CRRs the difference in day-ahead market prices between two locations. These CRRs are equivalent to a 
forward price swap. Payments in the auction are exchanged for future payments (or charges) based on 
day-ahead market prices. This forward contract allows auction participants to hedge financial exposure 
to—or speculate on—uncertain day-ahead price differences between two locations. 

Unlike most other forward contract markets, the CRR auction allows participants to take positions 
without a counterparty offering to take the opposite position. Market participants can buy CRRs in the 
auction without trading with a willing seller. The ISO essentially offers to sell these CRRs at a $0 offer 
price. By default, the ISO’s transmission ratepayers are the counterparty to contracts bought from the 
CRR auction without being an explicit willing seller. 

Congestion revenue rights auction results 

The ISO has acknowledged that “over the long-term, congestion revenue rights prices should reflect the 
value of the hedge provided against day-ahead market congestion charges, and consequently should 
generate auction revenues that are more or less commensurate with the payments congestion revenue 
rights receive from the day-ahead market … [But that] the ISO’s congestion revenue rights auction has 
not been efficient because auction revenues have been much less than congestion revenue right 
payments, rather than producing prices reflecting congestion revenue rights’ value as hedges.”0F

1   

Thus, in theory, over time the auction revenues received by transmission ratepayers from sales of CRRs 
by the ISO should be approximately equal to the expected value of the CRR payments made out of 
congestion rents. Moreover, to the extent CRRs are actually purchased as hedges—as intended by the 
ISO—the hedging value of these instruments could even drive auction prices above the expected value 
of CRR payments. 

In practice, however, payouts to entities purchasing these congestion revenue rights have consistently 
and systematically exceeded these auction revenues by a significant amount every year since the 
auction began in 2009. This represents a profit to entities purchasing rights in the auction, but 
represents a significant revenue loss to transmission ratepayers each year.  

                                                 
1 Decision on congestion revenue rights auction efficiency proposal, Management memo to ISO Board of Governors, March 14, 

2018, pp 3-4: https://www.caiso.com/documents/decision_congestionrevenuerightsauctionefficiencyproposal-memo-
mar2018.pdf 

 

https://www.caiso.com/documents/decision_congestionrevenuerightsauctionefficiencyproposal-memo-mar2018.pdf
https://www.caiso.com/documents/decision_congestionrevenuerightsauctionefficiencyproposal-memo-mar2018.pdf
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As shown in Figure 1-1 and Figure 1-2, from 2012 to 2018: 

• CRRs sold by the ISO to non-load serving entities in the CRR auction resulted in losses to 
transmission ratepayers averaging $114 million per year (Figure 1-1). 

• Over this period, revenues from sales of congestion revenue rights to non-load serving entities 
have averaged about 48 percent of the congestion revenues paid out for buyers of these financial 
rights (Figure 1-2).  

In response to these systematic losses from congestion revenue rights auction sales, the California ISO 
instituted significant changes to the congestion revenue rights auction starting in the 2019 settlement 
year.1F

2 While these changes reduced losses from the congestion revenue rights auction, the losses 
continue to be significant: 

• Ratepayer losses from the auction have averaged $62 million from 2019-23 (Figure 1-1). 
• Revenues from sales of congestion revenue rights to non-load serving entities have averaged 

about 67 percent of the congestion revenues paid out to buyers of these financial rights from 2019 
to 2023 (Figure 1-2). 

Most of these losses have consistently stemmed from profits made by purely financial entities and 
marketers, rather than from entities buying congestion revenue rights as financial hedges. In 2023: 

• Financial entities received about $43 million in profits, or about 73 percent of total losses by 
transmission ratepayers. 

• Marketers received profits of about $11 million, or about 19 percent of these losses.  
• Physical generation entities received about $2 million in profits from auctioned rights.  

Through the first half of 2024, transmission ratepayers lost about $67 million from the sales of CRRs in 
the ISO’s auction. As in prior years, most of these losses continue to stem from profits made by purely 
financial entities and marketers, rather than from entities buying congestion revenue rights as financial 
hedges.  

Analysis by DMM suggests that most of the reduction in auction losses since 2019 have resulted from a 
settlement rule that limits congestion revenue right payments to not exceed congestion rents actually 
collected from the underlying transmission constraints settlement. This settlement rule is effectuated 
through the deficit offset charge, which is described in more detail below. 

                                                 
2  These changes are summarized on page 8 of this report. 
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Figure 1-1 Auction revenues and CRR payments to non-load serving entities 

 

 
 

Figure 1-2 Auction revenues as percent of CRR payments to non-load serving entities 
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Auction changes in 2019 

In response to these systematic losses from congestion revenue rights auction sales, the California ISO 
instituted significant changes to the congestion revenue rights auction starting in the 2019 settlement 
year. These changes include the following:  

• Track 0 – Increasing the number of constraints enforced by default in the congestion revenue right 
models, identifying potential enforcement of “nomogram” constraints in the day-ahead market to 
include in the congestion revenue right models, and other process improvements. 

• Track 1A – Limiting allowable source and sink pairs to “delivery path” combinations, and adding 
requirements for reporting planned transmission outages prior to the auction.2F

3 

• Track 1B – Limiting congestion revenue right payments to not exceed congestion rents actually 
collected from the underlying transmission constraints.3F

4 This settlement rule is effectuated 
through the deficit offset charge, which is described in more detail below.  

In addition, beginning in 2019, the ISO decreased the percentage of expected transmission capacity 
modeled in the annual allocation and auction processes by reducing the global de-rate factor from 75 
percent to 65 percent. The global de-rate factor takes the transmission ratings estimated by the ISO for 
use in the congestion revenue rights processes and reduces them all down by this factor. 4F

5 

Deficit offset charges 

Changes implemented in 2019 included a new settlement rule that congestion revenue right payments 
based on congestion rents actually collected from the underlying transmission constraints. This 
settlement rule is effectuated through the deficit offset charge. A general description of this rule is as 
follows: 

• For each hour of the day-ahead market, the congestion revenues collected from each binding 
constraint are summed up on a constraint-by-constraint level.5F

6 
• For each hour of the day-ahead market, the CRR payments that result from each binding constraint 

are summed up on a constraint-by-constraint level.6F

7 
• If the congestion revenues collected from any binding constraint in the day-ahead market are 

insufficient to cover the CRR payments that result from that constraint, then CRR payments for 

                                                 
3  California ISO, Congestion Revenue Rights Auction Efficiency Track 1A Draft Final Proposal Addendum, March 8, 2018:  

https://www.caiso.com/documents/draftfinalproposaladdendum-congestionrevenuerightsauctionefficiency-track1.pdf 
4  California ISO, Congestion Revenue Rights Auction Efficiency Track 1B Draft Final Proposal Second Addendum, June 11, 2018:  

http://www.caiso.com/InitiativeDocuments/DraftFinalProposalSecondAddendum-
CongestionRevenueRightsAuctionEfficiencyTrack1B.pdf 

5  For example, if the ISO estimated that a transmission element should have a rating of 100 MW for a quarter, the de-rate 
factor would reduce that to 75 MW prior to the 2019 change, or 65 MW after the change. The ISO continued to auction 
congestion revenue rights in the monthly auctions based on the same monthly global de-rate factor as in prior years. 

6  This calculation is performed by multiplying the shadow price for each constraint by the MW scheduled to flow on that 
constraint during that hour in the day-ahead market. 

7 This calculation is performed by determining the impact of congestion on each constraint on the price at all nodes that are the 
source or sink of CRRs. The price impact is then combined with the volume of CRRs settled at each source or sink node to 
calculate the total cost impact of each congested constraint on total CRR payments for each hour. 

https://www.caiso.com/documents/draftfinalproposaladdendum-congestionrevenuerightsauctionefficiency-track1.pdf
http://www.caiso.com/InitiativeDocuments/DraftFinalProposalSecondAddendum-CongestionRevenueRightsAuctionEfficiencyTrack1B.pdf
http://www.caiso.com/InitiativeDocuments/DraftFinalProposalSecondAddendum-CongestionRevenueRightsAuctionEfficiencyTrack1B.pdf
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each participant are reduced pro rata so that these CRR payments equal the congestion rent 
collected. 

• Reductions in CRR payments are effected through a deficit offset charge, which is applied 
separately from the nominal CRR payments made based on the price differences at the source and 
sink of each CRR. 

• On a monthly basis, the surpluses from constraints in hours having surpluses are used to reduce 
the deficit offsets paid by congestion revenue rights holders in hours with deficits over the month 
on that same constraint. 

Analysis by DMM suggests that the deficit offset charges implemented under Track 1B changes have 
accounted for most of the $52 million reduction in auction losses since 2019. As shown by the light 
green bars in Figure 1-3, DMM estimates that deficit offset charges applied to CRRs sold in the auction 
have averaged about $84 million per year from 2019 to 2023.7F

8 Thus, the deficit offsets of $84 million per 
year appear to account for most or all of the $52 million per year drop in auction losses that has 
occurred since the various different changes were implemented in 2019.8F

9 

 
Figure 1-3 Impact of deficit offset charges on losses from auction 

 
 

  

                                                 
8 With the implementation of this new settlement rule, it is not possible to calculate precisely how much of the ratepayer losses 

are from the ISO sales versus sales of CRRs by load serving entity trades. This is because it is not possible to directly tie the 
offsets actually paid by congestion revenue rights purchasers to the sales of specific congestion revenue rights. DMM has 
created a simplified estimate of these offsets by estimating the notional revenue that would have been paid to the sold 
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While deficit offsets have resulted in lower total losses since 2019, these offsets have also had a 
significant impact in terms of reducing the actual net payment for CRRs below the notional payment 
received based on the price difference at the source and sink node. 

• As shown in Figure 1-3, deficit offset charges for CRRs purchased by non-LSEs in the auction 
have totaled about 31 percent of the notional CRR payments made based on nodal price 
differences.  

• DMM estimates that deficit offset charges for CRRs acquired by LSEs in the auction process have 
totaled about 25 percent of the notional CRR payments for allocated CRRs.9F

10 

These relatively high deficit offset charges have two potentially detrimental market impacts: 

• Entities offering to purchase or sell CRRs in the auction must factor their expectation of these 
deficit offset charges into their bid prices in the auction. 

• For LSEs and any other entities that actually use CRRs as hedges, these offset charges prevent 
CRRs from providing a full hedge against price differences between the source and sink of each 
CRR. 

 

                                                 
10 This is estimated from Q2 2020 through Q4 2023. 
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2 Willing seller market design 

Background 

Beginning in 2016, DMM has been recommending that the CRR auction design should be changed so 
that these forward contract obligations are only established between willing counterparties.10F

11   

In a 2017 whitepaper, DMM identified numerous ways in which the CRR auction differs from a 
competitive market and other forward financial markets. These differences create opportunities for 
purely financial entities to purchase CRRs at prices systematically lower than CRR payments that 
transmission ratepayers are obligated to pay the auction participants.11F

12  

In another 2017 whitepaper, DMM discussed various alternatives to the auction based sales of energy 
swaps between willing sellers and buyers, which are not backed financially by transmission ratepayers 
through the congestion surplus.12F

13  

The ISO and its Market Surveillance Committee (MSC) have argued that even if auction revenues from 
CRRs are consistently much lower than CRR payments, auctioned CRRs provide hedges to suppliers that 
might result in lower energy procurement costs that might outweigh losses from sales of these CRRs for 
load serving entities. However, no analysis has been done by the ISO or MSC to assess any such potential 
indirect benefits to ratepayers. 

During the 2018 stakeholder process, the concept of developing a CRR market based on “willing buyers 
and willing sellers” was proposed by DMM and some load serving entities. One way for implementing 
this approach, proposed by Southern California Edison (SCE), was as follows: 

• The ISO would first allocate all CRRs that are feasible given projected transmission capacity to 
load serving entities based on their CRR nominations.  

• The ISO would then utilize the CRR model to conduct a market by clearing only bids to buy and 
sell CRRs by willing counterparties. To implement this, the ISO would set the limits on additional 
transmission sold in the auction to a net value of zero. Thus, CRR bids would only clear to the 
extent that bids from one or more other parties created an equal and opposite counter-flow. 

Under this approach, which became referred to as the SCE Proposal, load serving entities could still 
utilize the auction to essentially sell back any CRRs they were allocated and/or buy additional CRRs. Any 
party wishing to purchase or sell CRRs—either to hedge a physical risk or to speculate on value—would 
be able to do so in the auction. All CRRs offered in this market would be cleared against CRRs from other 
willing buyers and sellers, so that these CRRs would not require any payment out of the congestion rents 
that are otherwise refunded to transmission ratepayers or from direct uplifts funded by transmission 
ratepayers.  

                                                 
11 Shortcomings in the congestion revenue right auction design, DMM whitepaper, November 28, 2016: 

http://www.caiso.com/Documents/DMM-WhitePaper-Shortcomings-CongestionRevenueRightAuctionDesign.pdf. 
12 Problems in the performance and design of the congestion revenue right auction, DMM whitepaper, November 27, 2017:  

http://www.caiso.com/Documents/DMMWhitePaper-Problems_Performance_Design_CongestionRevenueRightAuction-
Nov27_2017.pdf  

13 Market alternatives to the congestion revenue rights auction, DMM whitepaper, November 27, 2017:  
http://www.caiso.com/Documents/DMMWhitePaper-Market_Alternatives_CongestionRevenueRightsAuction-Nov27_2017.pdf  

http://www.caiso.com/Documents/DMM-WhitePaper-Shortcomings-CongestionRevenueRightAuctionDesign.pdf
http://www.caiso.com/Documents/DMMWhitePaper-Problems_Performance_Design_CongestionRevenueRightAuction-Nov27_2017.pdf
http://www.caiso.com/Documents/DMMWhitePaper-Problems_Performance_Design_CongestionRevenueRightAuction-Nov27_2017.pdf
http://www.caiso.com/Documents/DMMWhitePaper-Market_Alternatives_CongestionRevenueRightsAuction-Nov27_2017.pdf
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In 2018, the ISO’s Market Surveillance Committee (MSC) stated that:  

The DMM/SCE design would very likely be effective in preventing financial market participants from 
acquiring CRRs at a discount to the expected payout. However, it would also prevent physical market 
participants from acquiring CRRs at a discount or a premium to the expected payout. In other words, 
while the proposal would effectively eliminate the purchase of speculative CRRs in the auction, it 
does so at a cost of sharply reducing access to ISO‐backed hedging CRRs.13F

14,
14F

15 

The MSC concluded that: 

At this time, we do not support the DMM/SCE proposal. In particular, it would be counter to the 
open access principles that motivated the creation of congestion revenue rights as a hedge in the 
first place; replacement hedges would likely be available only at a much higher price for market 
participants who do not participate in the free allocation stage of CRR allocation; and caution should 
be the rule when considering market changes that would profoundly affect the availability and cost 
of transmission hedging services. If the Track 1 and 2 changes prove to be ineffectual in reducing CRR 
auction losses, then the DMM/SCE proposal is one alternative that could be considered.15F

16 

As summarized in the prior section, the Track 1A and 1B (referred to as Track 1 and 2 above) changes 
implemented in 2019 have clearly proven to be ineffectual in reducing CRR auction losses. To the extent 
losses have been reduced, analysis by DMM indicates this is attributable—mostly or entirely—to high 
deficit offset charges made under Track 1B changes. However, these high deficit offset charges (which 
have averaged over 30 percent of nominal CRR payouts) have significantly reduced the hedging value of 
CRRs for any entities that actually utilize these as a hedge.  

Proposed market design based on willing counterparties 

DMM has collaborated with researchers at Stanford University to further develop and assess an 
alternative CRR market design based on willing counterparties. Attachment 1 provides a written 
summary by researchers at Stanford University of the theoretical foundation and the detailed 
mathematical formulation of this proposed market design.16F

17   

This proposed design—based on a purely financial network market design—is consistent with other 
financial derivatives markets, such as a futures contract that settles financially against a future spot 
price. The financial network auction only clears a point-to-point CRR if there is a set of counterparties 
that willingly take the other side of this CRR obligation at the clearing prices of all point-to-point 
financial network CRRs. Implementing this feature of all existing financial forward contracts ensures that 
any CRRs sold in the financial network auction no longer use day-ahead market congestion revenues or 

                                                 
14 Opinion on Congestion Revenue Rights Auction Efficiency, Market Surveillance Committee of the California ISO, March 15, 

2018, pp 9-10: https://www.caiso.com/documents/mscdraftopiniononcongestionrevenuerightsauctionefficiency-
mar15_2018.pdf  

15 DMM has noted that the term “ISO-backed hedges” in the MSC opinion refers to CRRs that are sold by the ISO (at a $0 bid 
price), but which are actually backed financially by congestion rents otherwise refunded to transmission ratepayers. 

16 Opinion on Congestion Revenue Rights Auction Efficiency, Market Surveillance Committee of the California ISO, March 15, 
2018, pp 22-23: https://www.caiso.com/documents/mscdraftopiniononcongestionrevenuerightsauctionefficiency-
mar15_2018.pdf  

17 Financial Network Congestion Revenue Rights, Frank A. Wolak, Stanford University, Prepared for the CAISO Department of 
Market Monitoring, July 7, 2024 (included as Attachment 1). 

https://www.caiso.com/documents/mscdraftopiniononcongestionrevenuerightsauctionefficiency-mar15_2018.pdf
https://www.caiso.com/documents/mscdraftopiniononcongestionrevenuerightsauctionefficiency-mar15_2018.pdf
https://www.caiso.com/documents/mscdraftopiniononcongestionrevenuerightsauctionefficiency-mar15_2018.pdf
https://www.caiso.com/documents/mscdraftopiniononcongestionrevenuerightsauctionefficiency-mar15_2018.pdf
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other uplifts to transmission ratepayer to fund CRR payouts. Instead, any CRR position purchased is fully 
funded by other CRR positions purchased in auction. 

The alternative CRR market design being proposed is functionally almost equivalent to the willing 
buyer/willing seller approach (or SCE Proposal) supported by DMM and other entities in 2018. The 
proposal put forward in 2018 would use the existing CRR auction model, but would constrain limits so 
that flows in the CRR network model could not exceed levels resulting only from allocated CRRs. This 
approach was suggested as a practical option for implementing the key feature of this approach: that all 
CRRs sold in the auction (after the allocation process) would be fully backed financially by a willing seller, 
rather than being backed by day-ahead congestion rents. With this proposed approach, the ISO does not 
intervene in the auction by essentially offering to sell CRRs backed by congestion rents at a $0 bid price. 

As described in Attachment 1, Stanford researchers have developed an approach based on the type of 
financial model used in other financial markets with a central clearing house. With this approach, the 
ISO serves as a central clearing house that facilitates trading by multiple counterparties, but does not 
have any financial exposure from this trading. This ensures that no congestion rents are needed to fund 
CRR payments for CRRs clearing this financial market. DMM believes this purely financial model 
framework is much simpler to implement and will be much less subject to the type of modeling errors 
that occur with the current CRR transmission modeling.  

The difference in how CRR contracts are treated in the physical network model used in the current CRR 
auction, compared to the financial network model being proposed, is illustrated in Figure 2-1.  

• As shown on the left side of Figure 2-1, under the current CRR auction, CRR contracts are 
modeled under physical network constraints. The CRR contract is treated as if it represents a 
physical injection of power at the source and a physical withdrawal of power at the sink. The 
distribution of flows along transmission lines is entirely driven by the physics of power flow. 

• As shown on the right side of Figure 2-1, under the proposed financial model, all transmission 
lines are ignored, and only the locations (nodes) matter. This figure shows an example of how a 1 
MW CRR from A to B could be issued under financial transmission constraints. For this to happen, 
the quantity supplied and the quantity demanded at nodes A and B must be the same. A bilateral 
transaction is not necessary (despite being sufficient). All that is needed is a chain of transactions 
that function as a counterparty to this CRR, as illustrated with the particular chain represented in 
the picture.  

Attachment 1 also provides detailed mathematical formations showing the difference in these two 
models. Section 3 of this paper summarizes results of analysis of the willing seller market design 
performed by researchers from Stanford University.    

 



Department of Market Monitoring – California ISO  October 2024 

Congestion revenue rights 14            Willing seller market design 

Figure 2-1 Physical network vs financial approach for CRR market 

 

Source: Based on Financial Network Congestion Revenue Rights (Attachment 1) 
 

 

With the financial market being proposed, the current CRR model can still be used in the process for 
allocating CRRs to load serving entities and exporters. This model requires that allocated CRRs be 
simultaneously feasible under the physical network model that is assumed to exist in the annual and 
monthly allocation processes. Transmission limitations would continue to be imposed in this process to 
ensure that congestion rents collected in the day-ahead market are generally sufficient to fully fund all 
CRRs allocated in this process. Entities that are allocated CRRs in this process can continue to sell (or 
buy) additional CRRs as willing counterparties in the subsequent financial CRR market. 
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3 Analysis of willing seller design 

This section summarizes results of analysis based on the willing seller market design performed by 
researchers from Stanford University using the mathematical formulation summarized in Section 2 and 
Attachment 1.   

Methodology 

For this analysis, the proposed financial market is solved using bids to buy and sell CRRs that were 
submitted by market participants for the 2017 and 2018 CRR auctions. No modifications were made to 
these bids and no additional bids were added. These bids include those submitted by LSEs that are the 
equivalent of “selling back” CRRs allocated in the auction, as well as bids to buy and sell CRRs submitted 
by all other participants.  

These actual bids were cleared using the financial network under the willing seller design. Results from 
clearing the bids under the willing seller design are then compared to results of the actual CRR auction 
using a variety of metrics, including quantities and profitability of CRRs clearing the auction. The 
profitability of CRRs clearing with the willing seller design is calculated using prices and quantities from 
this willing seller auction, combined with actual day-ahead energy prices for the source and sinks of 
each CRR.  

If the willing seller design had been used in the 2017 and 2018 auctions, participants might have 
submitted different bids knowing that the auction would clear using a financial network without the ISO 
selling CRRs on behalf of ratepayers. Different bids would have led to different results than using the 
actual 2017-2018 bids used in this analysis. 

This 2017-2018 time period is used in this analysis because several of the changes beginning in 2019 
would cause bids submitted by participants to be significantly different than bids that would be 
submitted under the willing seller design DMM proposes, as described below:  

• The allowable source and sink pairs for CRR bids were limited to “delivery path” combinations 
beginning in 2019. These limitations significantly restrict participants to willingly sell CRRs to a 
counterparty. These limitations would not be needed under the willing seller design. 

• The deficit offset charges implemented in 2019 have totaled about 31 percent of the nominal 
CRR payments (i.e., the difference in price at the CRR source and sink). These charges 
significantly reduce the net payment for many CRRs, and would therefore have a significant 
impact on the expected value of CRR payouts and bid prices reflecting participants’ expected 
payouts from CRRs. No deficit offset charges would be needed under the willing seller design 
since all CRRs under this design have a counterparty that assumes all financial responsibility.  

• The percentage of expected transmission capacity made available in the annual allocation and 
auction model was reduced from 75 percent to 65 percent. Under the willing seller market 
design, the amount of transmission made available in the allocation process could be increased 
back to 75 percent or even higher. Since more CRRs could be allocated to LSEs, more CRRs might 
then be offered by LSEs under the willing seller design than have been offered by since 2019. 

All of these three changes were implemented in 2019 to reduce losses under the current auction design, 
but would not be needed under the willing seller market design. Thus, the 2017-2018 data used in this 
study represent the most recent period in which bids submitted by participants can be feasible and 
more representative of bids that would be submitted under the willing seller market design. 
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Results of this analysis are shown for four different types of participants: 

• Financial entities that only participate in CRRs and virtual bidding. 

• Marketers that schedule some energy in the ISO markets, and may also participate in the ISO’s 
purely financial markets (CRRs and virtual bidding). 

• Generators that schedule generation units located within the ISO system. 

• Load serving entities. 

In theory, all bids submitted in the annual and monthly auctions should be based on the expected value 
of future payments for each CRR. In some cases, bids submitted in the monthly auctions could be 
affected by the amount of CRRs procured in the annual auction. Because of this potential issue, results 
of this analysis are also provided for CRRs purchased in the annual and monthly auctions separately. 

Willing seller auction results 

This section provides combined results for all of the annual and monthly auctions in the 2017 to 2018 
time period for different types of market participants. Figure 3-1 compares the total volume of CRRs 
that cleared the actual auctions with the volumes that cleared under the willing seller market design 
based on actual bids submitted.   

• For financial entities, about 41 percent of the volume of MWs that cleared the CRR auction 
cleared under the willing seller market design.  

• For marketers, about 38 percent of the CRR volumes clearing the 2017-2018 auctions cleared 
under the willing seller market design.  

• For generators, about 53 percent of the CRR volumes clearing the auctions over this two year 
period cleared under the willing seller market design.  

• For load serving entities, about 83 percent of the CRR volumes clearing the auctions cleared 
under the willing seller market design.  

Figure 3-2 compares the net profits from CRRs that cleared under these two different market designs. As 
shown in Figure 3-1 and Figure 3-2: 

• Financial entities had $163 million in net profits from CRRs purchased in 2017-2018, and would 
have received $27 million in net profits during this period from bids clearing under the willing 
seller design.   

• Marketers had $37 million in net profits from CRRs purchased in the two year study period, and 
would have lost $17 million from their CRR bids under the willing seller design.  

• Generators had $27 million in net profits from CRRs in the study period, and would have 
received $3 million in net profits under the willing seller design.   

• Load serving entities lost about $17 million from their sales in the CRR auction during these 
years, and would have lost about $13 million under the willing seller design.  
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Figure 3-1 Total cleared CRR contract volumes (TWh) 

   

 

Figure 3-2 Total profits for cleared CRR contracts (millions) 
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As shown in Figure 3-2, all of the three groups of non-LSEs purchasing CRRs in 2017-2018 made tens of 
millions of dollars in profit from these CRRs, with total profits of $227 million. Under the willing seller 
approach, LSEs would lose about $12 million, but the sum of the net profits and losses for all four categories 
of market participants equals $0.   

Under the current auction design, auction revenues and day-ahead market payments among auction 
participants do not net to zero. The net auction revenues are payments to CRRs sold by the ISO and backed 
by transmission ratepayers. The net CRR payments (shown by the blue bars in Figure 3-2) are payments from 
transmission ratepayers to the auctioned CRRs. The difference between the net auction revenues and net 
payments are the losses for transmission ratepayers. With the willing seller design, the auction revenues net 
to $0 and the CRR payments also net to $0, so that the sum of profits among all auction participants nets to 
$0.  

Figure 3-3 further highlights this important difference between the current auction design compared to 
the willing seller approach.   

• The dark blue and green bars in Figure 3-3 show gross payments to auction participants from 
the auction and CRR payouts under the current auction design, and the willing seller design, 
respectively.  

• The light blue and green bars show gross payments received by auction participants from the 
auction and CRR payouts under these two different auction designs.  

• As shown in the blue bars on the left side of Figure 3-3, net payments into the 2017-2018 
auctions totaled $164 million in positive auction revenues. Payouts for these CRRs totaled $378 
million dollars, representing a net payment out of $214 million from total congestion rents 
collected in the day-ahead market.17F

18   

• As shown in the green bars on the right side of Figure 3-3, under the willing seller design, initial 
payments in the auction net to $0 and subsequent payments for these CRRs based on 
congestion also net to $0. 

Negative values for auction payments in Figure 3-3 represent the sum of all negatively priced CRRs 
clearing the market. Participants get paid for these negatively priced CRRs, but must then pay when 
congestion occurs from the sink to the source of these CRRs in the day-ahead market. These negatively 
priced CRRs are referred to as counterflow CRRs, since the negative price indicates a market expectation 
that the prevalent direction of congestion charges will be from the sink to the source. These counterflow 
CRRs allow an equal amount of additional CRRs in the opposite direction to clear the auction. 

Figure 3-4 shows the same data as in Figure 3-3, but provides a breakdown of these data by participant 
group. 

                                                 
18 $164 million in net auction revenues + $378 million in net payments to CRR holders from congestion rents = $214 million 

reduction in congestion rent that is refunded to transmission ratepayers. 
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Figure 3-3  Total auction and CRR payments (all participants) 

   

Figure 3-4  Auction revenues and CRR payments by participant type 
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Negatively priced CRRs represent CRRs being sold to other counterparties that are purchasing these 
CRRs either based on financial speculation or as hedges for actual energy contracting.  

• A significant portion of these counterflow CRRs represent resales of CRRs acquired by LSEs in the 
allocation process.18F

19   

• This analysis also shows that a significant portion of these counterflow CRRs represent bids by 
financial entities that expect the price they receive in the auction to exceed the CRR congestion 
charges that they will be obligated to pay back over the term of the CRR. 

• Some of these counterflow CRRs may also represent CRRs purchased by non-LSEs in the seasonal 
auction (for three month periods) that are being re-sold for individual months in the monthly 
auctions.  

In this analysis, we compare results of the willing seller design to the 2017-18 auction results using two 
measures of the financial volume of negatively priced CRRs: (1) the total auction payments made for 
negatively priced CRRs, and (2) the payments subsequently collected by the ISO from sellers of these 
negatively priced CRRs. Table 3-1 and Table 3-2 compare negatively priced CRRs clearing under both 
these auction designs, using these two different measures of the financial volume of negatively priced 
CRRs. 

Table 3-1  Auction revenues from negatively priced CRRs 

 

 
Table 3-2  CRR payments made for negatively priced CRRs 

 

 

                                                 
19 Prior to 2019, in order to re-sell allocated CRRs, LSEs needed to submit bids to sell CRRs in the opposite direction of the 

allocated CRRs. Since LSEs choose allocated CRRs from sources to sinks in the direction of potential congestion, LSEs needed 
to sell CRRs in the opposite (counterflow) direction in order to “sell back” these allocated CRRs. 

2017-2018 Willing Seller 2017-2018 Willing Seller
Financial -$65 -$62 97% 39% 40%
Marketer -$19 -$18 98% 11% 12%

Generator -$8 -$7 81% 5% 4%
Load -$74 -$68 92% 45% 44%
Total -$165 -$156 94% 100% 100%

Auction Revenues % of 2017-18 
clearing willing 

Share of  auction revenue

2017-2018 Willing Seller 2017-2018 Willing Seller
Financial -$120 -$83 69% 41% 38%
Marketer -$57 -$37 66% 19% 17%

Generator -$13 -$7 52% 5% 3%
Load -$101 -$90 90% 35% 41%
Total -$291 -$218 75% 100% 100%

Day-Ahead Payouts Share of day-ahead payouts% of 2017-18 
clearing willing 
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As shown in these tables and Figure 3-3: 

• The total auction payments for negatively priced CRRs clearing under the willing seller design 
would have been about $156 million—or about 94 percent of the $165 million of negatively 
priced CRRs clearing the 2017-18 auctions.   

• The total CRR payments made by sellers of negatively priced CRRs clearing under the willing 
seller design would have been about $217 million—or about 75 percent of the $291 million of 
negatively priced CRRs clearing the 2017-18 auctions.   

As shown in Table 3-1 and Figure 3-4, load serving entities and financial entities accounted for most 
negatively priced CRRs clearing the 2017-18 auctions and under the willing seller design.  

• Load serving entities accounted for about 45 percent of auction costs and about 35 percent of 
CRR payments associated with negatively priced CRRs clearing the 2017-18 auctions. 

• Under the willing seller design, LSEs accounted for about 44 percent of auction costs and about 
41 percent of CRR payments associated with negatively priced CRRs. 

• Financial entities accounted for about 39 percent of auction costs and about 41 percent of CRR 
payments associated with negatively priced CRRs clearing the 2017-18 auctions. 

• Under the willing seller design, financial entities accounted for about 40 percent of auction costs 
and about 38 percent of CRR payments associated with negatively priced CRRs. 

These results indicate that a significant volume of counterflow CRRs offered for sale by LSEs and non-
LSEs would clear under the willing seller design. These results are contrary to the expectation or 
prediction of the ISO, MSC, and most CRR market participants during the 2017-18 stakeholder process 
that culminated in the CRR market changes made in 2019. 

CRR participant portfolios 

Figure 3-5 provides a graphical summary of net auction payments by individual participants for CRRs 
that would be sold or purchased under the willing seller design (y-axis), compared to the net payments 
(or charges) for these CRRs based on congestion in the day-ahead market (x-axis). As shown by the 
annotation included in Figure 3-5, this figure can be used to illustrate several different types of CRR 
auction participants.  

• The bold vertical line (intersecting the y-axis at the midpoint of 0) divides CRR participant 
portfolios that resulted in net negative auction payments (to the left) from CRR portfolios that 
resulted in net positive auction payments (to the right). Thus, portfolios on the left half of this 
figure represent entities that were net sellers of CRRs, while those on the right half represent 
entities that were net buyers of CRRs. 

• The bold horizontal line (intersecting the x-axis at the midpoint of 0) divides entities that 
received positive net CRR payouts (on the upper half) from entities with negative CRR payouts 
(on the lower half). Thus, points on the upper half of this figure represent entities that received 
CRR payments, while the lower half represent entities that on balance were charged for 
congestion associated with their CRRs.  
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• The upward diagonal dashed line separates CRR portfolios that were profitable (above the 
diagonal line) from portfolios that were unprofitable (below the diagonal line). 

• Most CRR portfolios lie fairly close to this horizontal line, and are either in the lower left 
quadrant (net sellers of CRRs that paid CRR congestion charges) or in the upper right quadrant 
(net buyers of CRRs that received CRR payouts). 

Figure 3-6 through Figure 3-9 provide these same graphical summaries of results under the willing seller 
design for individual participants in each participant group separately. Comments on results for each of 
these groups are provided below each of these figures. 

Figure 3-5 Willing seller auctions results (2017-2018 data)  
Net auction payments and CRR payouts by participant 
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Figure 3-6  Willing seller auctions results - Financial entities  
Net auction payments and CRR payouts by participant 

 

 

• Financial entities are all above or just below the dashed vertical line, indicating that CRRs would 
continue to be profitable for these entities under the willing seller design.   

• A majority of financial entities are net buyers of CRRs (upper right quadrant), with most of these 
CRR portfolios being profitable (above or near the dashed line).   

• A significant portion of these entities can be characterized as net sellers of CRRs (lower left 
quadrant), with most of these CRR portfolios being profitable (above or near the dashed line).   
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Figure 3-7  Willing seller auctions results - Energy marketers/traders 
Net auction payments and CRR payouts by participant  

 

• Most entities classified as energy marketers are net buyers of CRRs, with just one being a major 
seller (or buyer of negatively priced CRRs).  

• Most of these entities have portfolios falling near or below the dashed horizontal line, indicating 
that they about broke even or incurred net losses on their CRR portfolios. None of these entities had 
a highly profitable portfolio of CRRs.  

• These results suggest that some of these CRRs clearing under the willing seller design may be 
purchased by these entities as a form of hedging energy trading and marketing activities. 

• Many of the most profitable CRRs purchased by these entities in the 2017-18 auctions would not 
clear under the willing seller design, as this group garnered a net profit of $37 million in the 2017-18 
auctions, but had a net loss of $17 million under the willing seller design.   
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Figure 3-8  Willing seller auctions results - Generators 
Net auction payments and CRR payouts by participant 
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Figure 3-9 Willing seller auctions results - Load serving entities 
Net auction payments and CRR payouts by participant 
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Comparison of seasonal and monthly results 

The ISO holds auctions annually for CRRs covering four different seasonal (three month) periods, and 
then holds auctions in advance of each month for CRRs covering each month individually. Since there 
may be some relationship between results of the seasonal auction and bids in the monthly auction, this 
section provides key metrics of the analysis separately for the seasonal and monthly auctions in the 
2017 to 2018 time period.   

• Figure 3-10 compares the total volume of CRRs that cleared the seasonal and monthly auctions 
with the volumes that would have cleared the willing seller market design based on actual bids 
submitted.  

• Figure 3-11 compares the net profits from CRRs clearing the seasonal and monthly auctions 
under these two different market designs.  

• Figure 3-12 and Figure 3-13 provide a more detailed breakdown of auction payments and 
payouts for seasonal and monthly auctions under these two market designs. 

These results show that there are no significant differences in these metrics for the seasonal vs. monthly 
auctions. In addition, this analysis shows that the CRRs clearing in the seasonal auctions under the 
willing seller approach is lower than CRRs that cleared in the actual seasonal auction.  
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Figure 3-10  Total cleared CRR contract volumes (seasonal vs. monthly) 

 

Figure 3-11  Total profits for cleared CRR contracts (seasonal vs. monthly) 

 

33%

34%
40%

96%

48%

44%

65% 73%

 -

 50

 100

 150

 200

 250

 300

 350

 400

 450

FIN MAR GEN LOAD FIN MAR GEN LOAD

Seasonal Monthly

Cl
ea

re
d 

CR
Rs

 (T
W

h)

2017-18 auction results
Willing counterparty

$116

-$10

$16 $19

$47

-$4

$21
$8

$20

-$7
-$16

$3 $7

-$6 -$1 -$1

-$40

-$20

$0

$20

$40

$60

$80

$100

$120

$140

Financial Load Marketer Generation Financial Load Marketer Generation

Seasonal Monthly

$ 
M

ill
io

n

2017-18 auction
Willing Counterparty



Department of Market Monitoring – California ISO  October 2024 

Congestion revenue rights 29            Willing seller market design 

Figure 3-12  Seasonal and monthly payments and profits (actual auction)  

 
 

Figure 3-13  Seasonal and monthly payments and profits (willing seller)  

 

  

$116

$16

$19

-$10

$47

$21

$8

-$4

-$100

-$50

$0

$50

$100

$150

$200

Financial Marketer Generation Load Financial Marketer Generation Load

Seasonal Monthly

$ 
M

ill
io

n

Auction payments

CRR payouts

Profit

$20

-$16

$3
-$7

$7

-$1 -$1

-$6
-$50

-$40

-$30

-$20

-$10

$0

$10

$20

$30

Financial Marketer Generation Load Financial Marketer Generation Load

Seasonal Monthly

$ 
M

ill
io

n

Auction payments

CRR payouts

Profit



Department of Market Monitoring – California ISO  October 2024 

Congestion revenue rights 30            Willing seller market design 

4 Current congestion revenue rights market 
 
Analysis in this report shows that a significant volume of CRRs were voluntarily sold by LSEs and non-
LSEs in the 2017-18 auctions, and that a significant portion of these CRRs would also clear under the 
willing seller market design. Changes made to the CRR auction in 2019 placed significant limitations on 
CRR bidding locations and payments, such that DMM cannot extend our analysis of the willing seller 
approach using data from 2019 to present. While these 2019 changes clearly reduced the losses for 
transmission ratepayers, these restrictions would not be needed under the willing seller design and 
would be eliminated under the willing seller market design.   

Since 2019, the share of load served by the state’s two largest investor owned utilities (IOUs) has 
dropped, while the share of load served by numerous smaller community choice aggregators (CCAs) has 
increased significantly. In this section, we provide several metrics that we believe can be used to assess 
how CRR market conditions in the 2017-18 period used in this analysis, compare to CRR market 
conditions during the more recent 2022-23 period.  

Table 4-1 compares the financial volume of negatively priced CRRs clearing the ISO’s auction in 2017-18 
to the volume of negatively priced CRRs clearing in 2022-23.19F

20 Results are provided for LSEs and non-
LSEs.   

As in the prior section of this report, results in Table 4-1 include two different ways of quantifying the 
financial volume of negatively priced CRRs: (1) the sum of auction payments to entities for negatively 
priced CRRs, and (2) the payments based on day-ahead prices that are subsequently received from 
entities holding these negatively priced CRRs.  

Since total congestion charges in the day-ahead market were more than twice as high in 2022-23 than in 
2017-18, the financial volume of negatively priced CRRs clearing in these two periods is also presented 
in Table 4-1 as a percentage of total day-ahead congestion charges (or rents) in these different two-year 
periods. 

CRR payments and congestion rents for 2022-23 shown in Table 4-1 are notional values, before 
application of deficit offset charges, since we cannot estimate these charges for individual CRRs. 
However, DMM estimates that total deficit offset charges have been about 25 percent of notional CRR 
payouts for LSEs and about 30 percent for non-LSEs.  

 

 

                                                 
20 The data needed to calculate negatively priced CRRs clearing the auction is now archived by the ISO for only the prior three 

years. Therefore, we cannot perform this analysis for the 2019-21 period. 
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Table 4-1  Negatively priced CRR auction revenue and payments* 

 
* 2022-2023 estimated CRR payments are notional before deficit offset charges. 

 

As shown in Table 4-1: 

• Auction revenues from negatively priced CRRs clearing in 2017-18 totaled about $165 million, 
compared to $276 million in 2022-23. These auction revenues totaled about 17 percent of total 
day-ahead congestion charges in 2017-18 and about 14 percent in 2022-23. 

• Payments received from negatively priced CRRs clearing in 2017-18 totaled about $291 million, 
compared to $308 million in 2022-23. These payments totaled about 30 percent of total day-
ahead congestion charges in 2017-18 and about 16 percent in 2022-23. 

• The financial volume of negatively priced CRRs sold by LSEs was higher in 2022-23 by both these 
measures. Auction revenues for negatively priced CRRs sold by LSEs totaled about 7 percent of 
congestion rents in 2017-18 and about 9 percent in 2022-23. CRR payments for these CRRs 
totaled about 10 percent of congestion rents in 2017-18 and about 13 percent in 2022-23.   

• The financial volume of negatively priced CRRs sold by non-LSEs was lower in 2022-23 by both 
these measures. Auction revenues for negatively priced CRRs sold by LSEs totaled about 9 
percent of congestion rents in 2017-18 and about 5 percent in 2022-23. CRR payments for these 
CRRs totaled about 19 percent of congestion rents in 2017-18 and about 3 percent in 2022-23. 

Figure 4-1 shows the portion of allocated CRRs sold by LSEs in 2022 and 2023. For this figure, we use the 
payouts for CRRs allocated to LSEs and CRRs sold by LSEs in the auction to measure the financial volume 
of these CRRs. As shown in Figure 4-1, LSEs sold about $242 million in CRRs in the 2022-23 auctions, or 
about 22 percent of CRRs received by LSEs in the allocations process.   

Since the ISO does not retain information on allocated CRRs for the 2017-2018 period, DMM cannot 
calculate the percentage of allocated CRRs sold by LSEs in the 2017-2018 auctions. However, as shown 
in Figure 4-1, CRR payments associated with negatively priced CRRs sold by LSEs in the 2017-18 auctions 
totaled $101 million (or about 10 percent of total day-ahead market congestion revenues), compared to 
about $242 million (or about 13 percent of congestion rent) in the 2022-23 auctions.  



Department of Market Monitoring – California ISO  October 2024 

Congestion revenue rights 32            Willing seller market design 

Figure 4-1  Portion of allocated CRRs sold by LSEs (2022-23) 

 

 

Overall, DMM believes these results provide strong evidence that a significant volume of counterflow 
CRRs would continue to be offered in the CRR market by LSEs and non-LSEs under a willing seller design. 
This expectation is also consistent with CPUC rulings on acquisition and sales of allocated CRRs by LSEs. 
DMM understands that the CPUC encourages LSEs to acquire CRRs in the allocation process to hedge 
their actual expected grid usage, but also expects LSEs to seek to sell any allocated CRRs that are not 
reasonably related to their actual grid use.20F

21  

Given the current allocation process and state regulatory framework, we would expect LSEs to continue 
to be sellers of a significant volume of allocated CRRs under the willing seller design. However, beyond 
selling a portion of their allocated CRRs, we would not expect LSEs to willingly offer additional CRRs 
under the willing seller design.  

The ISO’s Market Surveillance Committee (MSC) has contended that load serving entities are “natural 
counterparties [sellers]” of CRRs, since the congestion rents they receive provide an “opposite revenue 
stream” to payments that must be made by sellers of CRRs.21F

22 Some financial entities have also argued 
that CRRs sold by the ISO reduce risk for LSEs by replacing a variable revenue stream of congestion rents 
with a less variable auction payment.   

Both these arguments are flawed for two reasons, as illustrated in Figure 4-2. 

• First, as shown in Figure 4-2, the annual auction revenues from CRRs purchased by non-LSEs 
(bottom green line) has always been significantly lower than the payments made to these CRRs 
out of congestion rents (middle solid blue line). Thus, while the auction revenues may be less 
variable from year to year, these revenues are always less than the congestion rents that LSEs 

                                                 
21 https://docs.cpuc.ca.gov/PublishedDocs/WORD_PDF/FINAL_RESOLUTION/76251.PDF 
22 The MSC’s 2018 opinion asserts that “The ISO, or indirectly the ratepayers who are residual claimants to congestion 

revenues, are therefore in a unique position to provide CRRs to market participants. They are the natural counter‐parties 
since they have the opposite revenue stream.” Opinion on Congestion Revenue Rights Auction Efficiency, p 4. (op sit.) 
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lose from the sale of these CRRs. Thus, losses from sales of CRRs by the ISO do not decrease risk 
for LSEs by any measure of financial risk.  

• Second, payments made out of congestion rents for CRRs sold in the auction (middle solid blue 
line) are  highly correlated with year-to-year changes in LSEs’ total energy costs (upper dotted 
blue line). However, there is only a slight correlation between auction revenues (bottom green 
line) and LSEs’ total energy costs. Thus, sales of CRRs in the auction by the ISO actually reduces 
the hedge that congestion rents naturally provide against changes in LSEs’ total energy costs. 

Figure 4-2  Correlation of annual CRR auction revenues, payments, and energy costs 

 

 

Thus, while we would expect LSEs to continue to be sellers of a significant volume of allocated CRRs 
under the willing seller design, we would not expect LSEs to willingly offer to sell additional CRRs under 
this design.  
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����������	
������������������������������	�����������������������������	��������������������������������������������	��������	���������������	����������	���������	�����������	�������	
����������������	�����������������������������	������	��������	��������������� �����������������������������	
������!���������������������������������������������������	������	��������	���	���"���������	���������������������������������#�����������$������������������������������	��������	�	����������	��������%���������������������������������	�����������������������������������	����������&���	��������	�����	�������������������������	���������������%�����������������������������������$	���������������������������������������������	���������������"��!�����'!�����������(�!�)�������*������������	�����������������������������	�������"��
����	�����������������������������	��������������������
��+������������,������+!������������������������,�	���������	���������
����������������������	����������	����������������	��������	�������������#�������������	��	�	���������������	����������#�����	������	�$����	�������	���������	����	
�����������������������	������	�������������������	�	��������
����	��	����������	������������	��������������������������	������������������	��������������#�����������������#������������	�����!���������������������	
���	������������������������	����������	�	����	�����#-..������	����	������������������	��������	�-..�����������	����	�	���������	������	���	
����������/��������#����	
������	��"�	�������	�-..��������$	�������	��	�	����	�����#������	-..�������	������������������	����������-..�������	�����������	������	�0�����������
�������������
	�����	�	����	�����#-..��#����123456743���	������	��������������������	#-..���������������������"��������������������������	��������������������������8���������������!��
�����+9:,-..���	���;��	���*��������	����	�	����	�����#-..������	�����������%�����9:�<=>?@?AB?C>DE?F?>FC>DE?GEBEHDBIE@?J>KLMNNOPIDL@?A@HQKK@E?CARODHBIE@?J>KLMNNOPHBES@CQKHABO@TB?S>?ABC>OD?DU@BETE@VB?DU@CKDH@W X



����� ����	
��
���
�
����������	����������
����������	������� ����������!
	"��������
����#�
���
�	�$��	�
��%&�����	���	�����'��
��(�)����
�#����%�	����
!��

���	����������
�*������	+&�%�	�
�����
���'�
'�
����	
����!���&����������	����%&%���
	���#�����	"������	��#�
����
��������,��-����
��,���������!
	"�	����#�
����
�.�	��$����
/�	
�0
	������	
��
����
���
�
����
���
��"������+���	�����&���1������������"��#������
�	���#���������	�)�����#����	��#�	�����
���������-����
�����
���+������
���	�	����#�
����
���	�/�	
�������
���'�
'�
��������	������23435647389:;<=����&����������
� #�'	���
�
��	��������
����!
	"���		���)����
����� $���������
��
���'�
'�
��� ����������!
	"�������������	����������������
��>��%���������%
����)�����	����#�
����
�������!�����#����
���	"����	����������
&��
	 �����������&��!���������
����
���	������
����	��� ����������!
	"��������
����������
����
�����	#�����	����#(?�@*!�
�����������	����%��	"����%������%��)���
�����
��	����#�
����
��+���	������	#����&�	
��
���'�
'�
������&������� ������������
������
��&�����
�	
)����
����	��	�%�
��%�
���'�
'�
��������������	�����������
���
	������ ����%+�����	��	����
�����	����#�
����
������	��������
����!
	"+���	��	���
���
������
��
���'�
'�
������������
���
��������%&�����
�
���	�������
������
�
��
����	��	�����
	��%�
���'�
'�
���23435647389:;<=�������	�����������
���������������%+��� ����������!
	"��������
�������������&���
���
�'����/���
��	
&���!��	����AB>��

������$������%
�����
��	������	�����&%������	"����	���������
���
��C���/������'&�)������
����&-����
�
��&�������
�'��	���������
&-����)�������
�
� ����������!
	"��������
�����������������		���DEFGHIJKLMNOPKQGHKGHKRSTKUVWGHKXYZ[ \]]WUVNFV̂K_GVFV̂K̀ aVSP̂HMbKMaIPPIFcFKJJdGVdOMTVWMPKMJGefYYOKUZ[ WVUGHIJ\]]MF̂ GHKRSTKUVWGHKXYZ[ \]]WUVNFV̂K̀ GVFV̂K_aVSP̂PKMJGHMbKMaIPPIFcFKJJdGVdOMTVWMGPKMJGdefYYOKUZ[g_FTOMTNKFGJUKhKIbK̂ WUVNVaFIFcGHKXYZ[iFMFhIMPFKGaVUj\]]WUVNFV̂K_GVFV̂K̀ aVSP̂RKOMÎRTGHKRSTKUVWGHKXYZ[ iFMFhIMPFKGaVUj\]]WUVNFV̂K̀ GVFV̂K_gkEFGHIĴVhSNKFGQlOUIhIFcPVhMGIVFmIFhPŜKJRVGHIF̂IbÎSMPOUIhIFcFV̂KJMF̂ MccUKcMGK̂ OUIhIFcFV̂KJJShHMJnVM̂ _ccUKcMGIVFoVIFGJMF̂ pUM̂IFcqSRJgr
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���
��X8Yd�������
�����
�������
��
������Y�	�
��V����������
��
��HVW���	����
��������
�����������������
��8Va�������
��������
�����
���X�����
������	���
��P��
������

���������������
�����������
����

��������������

	���

������HVW�e fghihjklmignolnpnjlpqrkpslnt�������
��	����

�
������
��������������
����������������

����u
������
�����	������������	������������	
��������������
��������
���v���	���
���	���	��	����
�w�����
������
��
����	�������
������
��
�
������
���v
��
������������
���������
��
������
�����

����
�����
������
��xx



����������	
���
�������������������������������������������������������������������������������
�����������������
���������������������������������������������������������������������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������������
��������
����
��������������������������������������������������������������������
���������������������������
������������������������	
���
�������������������������������������������
����������������������������������������������������������������������������������������������
���������������������
����������������������������
�������������������������������������������������������������
������������������������������
��������������������������������������
����������
�����������������������������������
�������������
������������������������������������������ ��������������
���������

�����������������������!���
������������������������������"#��������������������������������������
������������������������������
������������
���
������������������������������������������������������������
���������������!�����������
������
�
������������������������������������������������������������������
�����������������������������������������������������������$�������
�������������������
�
������������������������������������������������������
�
�������������������������������
�������������
������������������������������%�"�������������������������� ���������������������
������������������������
�����������������������������������
�����������������������������������������������"����������
������������������������������������������������
������������������
�������������
����!����&���������������������������������� ��������������
�������������
�����'��������	�����������('�	)����������*������+�������������%�����������������,������������*������-���������.�������(*-.)���/0



������������	����
����
���������������������	�
����������	�������������
���������������	�����������
�����	��	���
���������
������
	����������
���	������� 
���
�!��	����������������
�
���
��� �����	�����
�
������"
�	�	����
��	������������#�
��	
���
�	��	��	�������$�
�������������
�����
��	�����	����� 	��������	���
������������	�
��������
��������	��	�
���#�
��	
��
��	�	�
����������������������	�����	��
�	����
���������	��
���	�����	���%���� �	�����
��	���
���������������������
������	���������������������������
������	�
�&'�����
���� 	��	����
����������
���	���	��
������������������ 	��	����
�����������
���	��
����	���%�	!������
�
�	�������	��������	�����
���
�������
�������	�����������������	���	���
��
���
����	�
��������
����������
����������������������������
����(	�	�
����	�
���	�������
�	��
��	)�������	���������	���	�
���
�	��
��
��	�
���	�	���*$+�������	�	���
�!��������	�
�	����
�	�����������
�������
�������	������������
��������������
�	��
�������	���	)�����������������
�	����
�""����
���	�	��	,������	�
�	��
������	����
�	����-��������������
�	��
���	�����
�	�	��
�����
�	�����.�������
��	���
���	����	��� 	���	��	#�
��	�����	��������� 
��������
�	�����������������.�	�������� 	��	����������
��	�����
��#�
��	
���� ��!�""����������
�
����	��/��/��	����"��
�����	����������
��	�#�
��	
���� ��!�""
���	���	����	!�����������	��������������	�������
���
���
������������"��������������������� 	��	����������
��	������	��""�
�0



��������	
����������������������������������������

�� !"#$%&'()&'*+,-./012324567!8 9:;9!!#:<=> 9?878987@#A!9B7?C7?8D#E7:F9!G#8,HIJ/KL*JM*NOP/K%'P/K*PP0KQR(&K&S/(P,I0L*TU

VW


	Willing Counterparty Whitepaper - Oct 23, 2024.pdf
	Summary
	1 Background
	2  Willing seller market design
	3 Analysis of willing seller design
	4 Current congestion revenue rights market

	Attach1_wolak_financial_crrs_oct_2024.pdf

