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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 
 
 
California Independent System Operator Corporation       )     Docket No. ER16-1649-000 
 
 

COMMENTS OF XO ENERGY, LLC ON 
CAISO’S PROPOSED TARIFF AMENDMENT 

  
 On May 9, 2016, the California Independent System Operator Corporation (“CAISO”) 

submitted a tariff amendment to the Federal Energy Regulatory Commission (“FERC” or the 

“Commission”) that, if accepted, would grant broad, discretionary authority to CAISO and its 

system operators to manipulate CAISO’s day-ahead and real-time markets in order to, among 

other actions, (i) artificially inflate the value of transmission (i.e., congestion) in the Day-Ahead 

market for the purpose of increasing the internal transfer capability of the transmission system, 

(ii) arbitrarily adjust the volume of Congestion Revenue Rights (“CRRs”), thereby eradicating 

market participants’ ability to hedge forward congestion risks associated with CRRs acquired in 

previous auctions, and (iii) peremptorily suspend or limit convergence bidding, including at 

specific regions or locations, to ensure that “virtual bidding cannot detrimentally affect the 

CAISO markets” by “detrimentally affect[ing] system reliability or grid operations” as well as 

“market efficiency,” all under the guise of maintaining gas and electricity reliability in light of 

the risks posed by Aliso Canyon’s limited operability.1  CAISO’s proposed discretionary actions 

are particularly alarming in the face of the Commission’s price formation initiatives, as they 

appear to foster market inefficiencies, a lack of transparency, and a variety of unintended 
                                                 
1 Tariff Amendment to Enhance Gas-Electric Coordination to Address Risks posed by Limited 
Operability of Aliso Canyon Natural Gas Storage Facility, Request for Expedited Treatment and 
Waiver of Notice Requirements of California Independent System Operator Corporation at 35, 
Docket No. ER16-1649-000 (filed May 9, 2016) (the “Proposed Tariff Amendment”). 
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consequences.  Remarkably, CAISO requested that the Commission accept its proposition, which 

opens the door to the systematic elimination of efficiencies in the market it is obligated to 

safeguard, and establish a comment date of no later than May 16, 2016 (a mere seven (7) days 

after CAISO’s filing of the Proposed Tariff Amendment), issue an order by June 1, 2016, and 

accept the vast majority of the Proposed Tariff Amendment as effective June 2, 2016, with the 

balance to be effective July 6, 2016.2  

The Proposed Tariff Amendment purports to create “an interim solution to a very 

challenging and complex set of risks,” however, the specific revisions that CAISO proposes lack 

evidentiary support in the form of verified data or studies.3  In fact, CAISO’s “interim solution” 

has a soft sunset of November 30, 2016 and includes “proposed tariff provisions that were 

designed to be implemented on a permanent basis.”4  Of perhaps even greater concern, CAISO 

references examples that fundamentally support the preservation of the existing market structure 

versus the arbitrary, micro-regulated market that would otherwise result.  For all of the 

aforementioned reasons, discussed in greater detail below, XO Energy, LLC respectfully 

requests that the Commission reject CAISO’s Proposed Tariff Amendment as unjust and 

unreasonable.  

I. MOTION TO INTERVENE 

 XO Energy LLC is a financial market participant which trades virtual and physical 

products in the markets operated by the Independent System Operators and Regional 

Transmission Organizations (“ISO/RTO”).  In particular, XO Energy LLC participates in 

                                                 
2 Proposed Tariff Amendment at 1-2. 
3 Id. at 2. 
4 Id. at 41. 
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convergence bidding in CAISO and purchase Congestion Revenue Rights (“CRRs”) in auctions 

operated by CAISO through its affiliates, XO Energy CAL, LP and XO Energy CAL2, LP 

(collectively, “XO Energy”).  As such, XO Energy is an interested party whose interests cannot 

be adequately represented by any other party in this proceeding.  

II. COMMUNICATIONS 

 Please direct all communications and correspondence regarding this matter to the 

following individuals:  

Carey Drangula** 
General Counsel 
XO Energy LLC 
1619 New London Road 
Landenberg, PA  19350 
(610) 400-3344 
cdrangula@xo-energy.com  

** Designated to receive service pursuant to Rule 203(b)(3) of the Commission’s Rules of 
Practice and Procedure, 18 C.F.R. § 385.203(b)(3) (2015).  

III. COMMENTS 

A. The Significance of Accurate Price Formation 

As FERC has recognized, accurate price formation is critical to maximizing the 

efficiencies of the multi-settlement wholesale electricity markets.  The goal of accurate price 

formation as well as its interplay with virtual transactions was recently highlighted by the 

Financial Marketers Coalition: 

The goal of price formation in the organized wholesale electricity markets 
should be to assure the efficient dispatch of resources to provide energy and 
ancillary services at the least cost feasible to customers, while still providing 
incentives for investment in an efficient, diverse portfolio of resources.  Absent 
virtual transactions and their role with arbitraging sustained inconsistencies in 
the market, scheduling would produce inconsistent congestion patterns 
between the Day Ahead and Real Time markets.  This inconsistency leads to 
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the inefficient commitment of generating resources, ultimately leading to 
decreased competition and higher prices for customers.5 

B. CAISO’s Current Practices with respect to Price Formation Issues     

 On November 20, 2015, the Commission directed each of the Regional Transmission 

Organizations (individually, an “RTO”) and Independent System Operators (individually, an 

“ISO”) (for convenience, the ISOs and RTOs are collectively referred to herein as the “ISOs”) to 

provide responses to certain questions related to price formation.6  In its response, CAISO 

indicated that it had worked with stakeholders to “develop a set of guiding principles to help 

shape cost allocation rules decisions, and the CAISO follows these principles in developing cost 

allocation rules for its market modifications.”7  Furthermore, CAISO stated that “since 

developing these principles, the CAISO has applied them in developing new cost allocation 

procedures and in considering the need to change any existing cost allocation procedures.”8  In 

the CAISO Report, CAISO described the principles “at a high level” as follows: 

● Causation – Costs will be charged to resources and/or market participants 
that benefit from and/or drive the costs. 

● Comparable Treatment – Similarly situated resources and/or market 
participants should receive similar allocation of costs and not be unduly 
discriminated against. 

● Accurate Price Signals – The cost allocation design supports the 
economically efficient achievement of state and federal policy goals by 
providing accurate price signals from the CAISO market. 

                                                 
5 Comments on ISO/RTO Reports of the Financial Marketers Coalition at 1-2, Docket No. 
AD14-14-000 (filed April 6, 2016). 
6 Price Formation in Energy and Ancillary Services Markets Operated by Regional Transmission 
Organizations and Independent System Operators, 153 FERC ¶ 61,221 (2015). 
7 Price Formation in Energy and Ancillary Services Markets Operated by Regional Transmission 
Organizations and Independent System Operators, Report of the California Independent System 
Operator Corporation at 35, Docket No. AD14-14-000 (filed Mar. 4, 2016) (“CAISO Report”). 
8 Id. 
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● Incentivize Behavior – Providing appropriate incentives is key to an 
economically efficient market. 

● Manageable - Market participants should have the ability to manage 
exposure to the allocation. 

● Synchronized – The cost drivers of the allocation should align as closely 
as possible to the selected billing determinant. 

● Rational - Implementation costs/complexity should not exceed the benefits 
that are intended to be achieved by allocating costs.9  

Although the adoption of the “seven principles” is a best practice which all of the ISOs 

should consider implementing, it does not appear that CAISO consistently follows these 

guidelines.  For instance, price corrections seem to be a frequent problem in CAISO, where the 

reporting of these price corrections can be misleading (e.g., CAISO reports their price 

corrections by the number of “events,” which does not reflect the actual number of price 

corrections undertaken).  These persistent price corrections lead to a lack of price stability in 

CAISO, which translates into a lack of confidence by market participants. 

C. The Proposed Tariff Amendment Contradicts CAISO’s Cost Causation 
Principles cited in the Price Formation Docket as well as the Fundamentals 
of Competitive and Efficient Market Design 

 CAISO proposes the following tariff amendment as part of its suite of tools to 

address potential shortages:  

7) Expand the CAISO’s authority to reserve internal transfer capability by 
adjusting transmission constraints on the system and releasing such internal 
transfer capability as needed. The CAISO can use this operational tool in the 
market clearing process to help ensure that it dispatches or commits 
resources from other areas of the grid as necessary to ensure that resources in 
the southern California region are deployed in a manner that recognizes gas 
system limitations. In conjunction with authority to reserve internal transfer 
capability, the CAISO also requests authority to adjust the network model 
used in the release of monthly congestion revenue rights to ensure that the 

                                                 
9 Id. at 35-36. 
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CAISO does not release rights that will not be sufficiently funded by 
congestion revenues collected in the day-ahead market.10  

Let’s translate what the CAISO filing really means: “Expand the CAISO’s authority to reserve 

internal transfer capability by adjusting transmission constraints on the system and releasing 

such internal transfer capability as needed.”  CAISO is seeking authority to manually adjust 

internal transfer capability to achieve a desired outcome.  Adjusting the internal transfer 

capability does not have anything to do with actual physical limitations on the system – CAISO 

simply wants operator discretion to impact pricing of both the day-ahead and real-time markets 

to force the commitment of certain generators in the day-ahead market.  How does CAISO staff 

know which units need to be committed in the day-ahead market?  How do they know exactly 

how many megawatts (“MWh”) of capacity are required to be committed?  How is Operator A 

going to run the system compared to Operator B or Operator C?  Giving CAISO operators the 

authority to manipulate internal transfer capability means that CAISO staff will have the ability 

to directly influence and manipulate both day-ahead and real-time prices on a discretionary basis.  

The more the CAISO operators artificially “bind” congestion in the day-ahead market, the less 

likely it is that there will be any congestion in real-time.  These actions will have a disastrous 

impact on market efficiency, price formation, and uplift (out of merit costs.)  

Furthermore, CAISO states it “… can use this operational tool in the market clearing 

process.”  If the Proposed Tariff Amendment is accepted by FERC, CAISO will have the ability 

to dictate a desired market outcome without regard to open, competitive or well-functioning 

markets.  It appears that CAISO would like specific units to be committed in the day-ahead 

market without knowing whether they will actually be needed in real-time.  To do so, CAISO 

suggests that it will artificially reduce the available transfer capability for the day-ahead market 

                                                 
10 Id. at 5 (emphasis added). 
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to manipulate higher prices in the potentially constrained area.  “When the CAISO releases the 

reserved transfer capability in real-time, the day-ahead congestion price of the transfer path is 

likely to be higher than the real-time congestion price.”11 This is market manipulation on an 

unprecedented scale.  High day-ahead and lower real-time prices in the LA Basin area will lead 

to millions of dollars in uplift payments, which will be allocated to all real-time load and net 

short virtual positions.  This is a massive transfer of revenue from one group of market 

participants to another. 

Arbitrarily forcing the commitment of units in the day-ahead market will create 

tremendous inefficiencies, unduly burdening a normally well-functioning and competitive 

marketplace.  The basic economic principles of convergence bidding dictate that if convergence 

bidding is profitable, by definition, market efficiencies will have increased.  If convergence 

bidding harms market efficiencies, then trading will be unprofitable.  This results in a self-

correcting outcome if a market participant’s goal is to maximize both profits and market 

efficiencies.  

CAISO states that it “also requests authority to adjust the network model used in the 

release of monthly congestion revenue rights to ensure that the CAISO does not release rights 

that will not be sufficiently funded by congestion revenues collected in the day-ahead market.”  

This is a simple acknowledgement by CAISO that it will be knowingly operating the day-ahead 

market without regard to competitive and efficient outcomes.  In addition, prices in the LA Basin 

area will be artificially high in the day-ahead markets.  Eliminating the ability to transact in the 

CRR auctions in the LA Basin area will compromise the value of the design of the multi-

settlement markets.  If a market participant expects congestion in the day-ahead market, it is 

                                                 
11 Proposed Tariff Amendment, Section H at 35.  

20160516-5352 FERC PDF (Unofficial) 5/16/2016 4:32:36 PM



{W5532001.1} 7 

economically rational and prudent to purchase that transmission path in a forward CRR auction.  

Market forces will drive prices higher if day-ahead prices are expected to be higher.  In fact, this 

is how markets are supposed to work.  If other market participants think the future day-ahead 

values will be lower, then they should be able to sell the congestion in the forward CRR 

auctions.  

What CAISO is proposing to do is to cripple the ability of market participants to hedge 

their forward congestion risk.  CAISO runs both monthly and annual CRR auctions.  Market 

participants already have forward CRR positions that cover the time period from June through 

August.  Due to unforeseen issues, there may be a limitation of gas availability this summer.  

There is always a risk of equipment failure in the power markets.  Power plants malfunction and 

transmission lines are forced out of service due to severe weather events, such as fires and 

tornadoes.  There were gas limitations during the Polar Vortex of 2014.  The power markets have 

real financial risks.  In the face of this, CAISO is proposing the removal of a proven market 

mechanism for market participants to hedge these unknown risks.  Simply stated, if a market 

participant sold the transmission sinking in the LA Basin area in the forward markets, the 

Proposed Tariff Amendment would eliminate the ability for the same market participant to buy 

back or hedge its position.  If a market participant believes that day-ahead prices for June on a 

transmission path are going to be higher than the forward monthly CRR auction, then it is 

economically rationale for this market participant to purchase the position in the monthly CRR 

market.  

The Proposed Tariff Amendment further provides: 

8) Authorize the CAISO to suspend convergence bidding if the CAISO 
determines it is adversely affecting market efficiency. This authority is 
necessary so that virtual bidding does not undermine the measures taken by the 
CAISO to ensure that schedules and dispatches reflect actual physical 
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conditions. This authority is also necessary to ensure, during the summer 
months when the system will be constrained and the CAISO is implementing 
the measures proposed in this filing, that virtual bidding does not result in 
adverse market outcomes that unfairly transfer revenue from one group of 
market participants to another.12  

         “ . . . suspend convergence bidding if the CAISO determines it is adversely affecting 

market efficiency.”  If convergence bidding negatively impacts market efficiency, then it will be 

unprofitable and the market participants will lose money.  The proper incentive remains for the 

market participants to use convergence bidding to “converge” day-ahead and real-time market 

prices.  Price convergence is significant as it improves reliability and efficiency while decreasing 

consumer costs and uplift.  As FERC has previously stated: 

Energy market price convergence is measured by the absolute value between 
prices in the real-time and day-ahead markets. Price convergence is 
demonstrated when the difference between day-ahead and real-time prices is 
minimized, providing an indicator of the efficiency of the underlying RTO/ISO 
market. Since the large majority of energy settlements and generator 
commitments occur in the Day-Ahead market, day-ahead price convergence 
with the Real-Time market ensures efficient day-ahead commitments that 
reflect real-time operating needs.13 

 “…so that virtual bidding does not undermine the measures taken by the CAISO to ensure that 

schedules and dispatches reflect actual physical conditions.”  Is it reasonable for a market 

participant to “know” that the actions that CAISO takes (i.e., reducing day-ahead transfer 

capability to artificially increase day-ahead prices to achieve a predisposed, desired unit 

commitment) will reflect “actual physical conditions?” That would be impossible.  Is it 

reasonable to believe that CAISO operations’ staff has the foresight to know exactly what the 

real-time nodal load levels will be across CAISO’s footprint - or what physical power plants may 

have operational issues or what transmission lines may be forced out of service or whether a 
                                                 
12 Id (emphasis added).  
13 FERC. Common Metrics: Commission Staff Report at 61 (August 26, 2014), available at 
http://www.ferc.gov/legal/staff-reports/2014/AD14-15-performance-metrics.pdf.  
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planned transmission outage is cancelled?  If all of these variables were known with certainty, 

then the day-ahead and real-time prices would be identical and there would be no market risk.  

No one, including the ISO, can perfectly forecast real time weather conditions (load), real time 

generator output, or real time transmission limits and availability.  

“….that virtual bidding does not result in adverse market outcomes that unfairly transfer 

revenue from one group of market participants to another.”  Convergence bidding can only 

result in adverse market outcomes if the convergence trading itself is unprofitable and the market 

participant loses money.  There is no unfair transference of revenue from one group to another.  

When convergence bidding is profitable, it is, by definition, adding value and efficiency to the 

market as a whole.  These efficiencies extend beyond the profitability of convergence bidding; 

the overall impact on bid production costs for both the day-ahead and real-time markets for 

specific operating days improves. 

As part of CAISO’s comprehensive filing, we note that certain comments filed by the 

DMM appear to be both false and misleading.  Furthermore, the DMM makes these bold 

statements without any supportive market data.  We will demonstrate why these statements are 

false and misleading. 

As a general principle, DMM believes that when modeling, structural or market rule 
differences exist between the day-ahead and real-time markets, virtual bidding can 
often be profitable but provide little or no benefits – and can actually decrease market 
efficiency, make it more difficult to manage system reliability and result in inequitable 
market outcomes. Consequently, DMM strongly recommends the ISO modify its tariff 
to clarify its authority to suspend or limit virtual bidding – including at specific 
locations or regions – to prevent or protect against potential detrimental or inequitable 
market impacts.14  

There are modeling differences between the day-ahead and real-time markets.  This is simply 

because the day-ahead market is based on assumptions of load, generator output, and 

                                                 
14 Proposed Tariff Amendment, Attachment F (DMM Comments) at 13 (emphasis added). 

20160516-5352 FERC PDF (Unofficial) 5/16/2016 4:32:36 PM



{W5532001.1} 10 

transmission availability.  It is impossible to know what will transpire in the future.  The real-

time market is based upon actual, in the moment, facts and knowledge.  The day-ahead and real-

time market modeling differences are an unfortunate reality of unknown future conditions.  It is 

important to note that virtual trading cannot be both profitable and provide no efficiency gains.  

This would defy economic principles.  When convergence bidding is profitable, the result is 

increased reliability and efficiency in the markets, while consumer costs and uplift decrease.  

Again, if convergence bidding resulted in decreased market efficiency, the convergence bidding 

would be unprofitable – which is obviously not a goal of convergence bidding.  The only 

foreseeable inequitable market outcome is the manipulation of the market rules to create an 

inefficient market as CAISO and the DMM are requesting.  

In this scenario, artificially high day-ahead congestion and day-ahead prices result in load 

overpaying in the day-ahead market and generators receiving a windfall.  The potential 

inequitable transfer payments are from load to generators and has nothing to do with 

convergence bidders.  If convergence bidders sell congestion in the day-ahead market by placing 

an offer at the generator in the congested area (LA Basin) and simultaneously places a bid at a 

load outside of the congested area – then the market participant has “shorted” day-ahead 

congestion.  Placing an offer at the generator has the impact of providing competition and 

lowering day-ahead pricing at the generator, while the bid simultaneously increases day-ahead 

prices at the load.  When the operating day is over, if real-time congestion was lower than it was 

in the day-ahead market,  convergence bidding will have increased market efficiency and helped 

pre-position the generation and load in the day-ahead market – more closely resembling what 

actually happened in real-time. 
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The following data clearly demonstrates that profitable convergence bidding increases efficient 

outcomes in the markets.  When analyzing the efficiency of markets, a market participant must 

consider the day-ahead and real-time market outcomes for the operating day. 

In Exhibit 1 below, we demonstrate the math behind using convergence bids to sell or 

“short” congestion in the day-ahead markets for hours ending 12 through 18. The market 

participant is selling power at a generator in the constrained LA Basin area and purchasing 

power at a load location outside of the LA Basin.  The individual buy and sell transactions 

highlight that a simultaneous purchase and sale are synthetically creating a single transmission 

position.  Approximately 90% of the convergence bids in CAISO result in transmission positions 

not energy positions.15 

                                                 
15 Price Formation in Energy and Ancillary Services Markets Operated by Regional 
Transmission Organizations and Independent System Operators, Comments of XO Energy LLC 
on ISO/RTO Reports on Price Formation at 13 fig. 3, Docket No. AD14-14-000 (filed April 8, 
2016), available at  http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14198366 
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 A review of the offer data for Gen A provides a basic illustration of the impact of 

competition in the multi-settlement electricity markets.  Virtual offers are modeled as generators 

and virtual bids are modeled as load.  As such, our offer of $65/MWh for 50 MWh is modeled as 

generation.  In this example, the offer is marginal and is accepted at a sale price of $65/MWh.  

Without the convergence bid (offer), the locational price would have cleared at a higher price.  

This is demonstrated in the data evidencing day-ahead results without convergence bidding.  The 
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convergence bid to “buy” cleared at $30/MWh, therefore the market participant was paid 

$35/MWh to “sell” or short the congestion.  The congestion was sold in the day-ahead market 

because it was expected that the path would be valued at a much lower price in real-time.  In this 

scenario, the real-time market price cleared lower and, although it was congested, it was much 

less congested in the real-time market than in the day-ahead market.  Too much generation had 

been committed in the day-ahead market compared to what was actually required in real-time.  

Since the congestion was sold for $35 in the day-ahead market, it was repurchased for $6 in the 

real-time market, resulting in a profit of $29/MWh on 50 MWh (without market transaction costs 

or fees) of $20,300.  The total load purchase cost is equal to the day-ahead load (in MWh) 

multiplied by the day-ahead clearing price – in this case, 9,000 MWh (LA Basin is 

approximately 40% of CAISO’s load; the value used was the average real-time load over the 

period from June to August, 2015) multiplied by $65 – resulting in a total cost for load to 

purchase its load obligation in the day-ahead market of $585,000.  

 Now, let’s assume that there is no convergence bidding in the example above.  Since the 

competitive offer of $65/MWh for 50 MWh would not exist, the model would be forced to serve 

load by purchasing 50 MWh with the remaining offers.  In this case, without competition, the 

market clearing price would increase to $89/MWh at the generator.  Since there are no 

convergence bids, the only thing to analyze is the bid production cost.  In this case, the day-

ahead market cleared price would be $89/MWh multiplied by 9,000 MWh of day-ahead load.  

The total production cost for load to purchase its day-ahead obligations rises to $801,000.   In the 

first example,  convergence bidding was not only profitable for the market participant who 

transacted in the convergence bids, it improved the overall reliability and efficiency of the 

system, i.e., load saved over $216,000. 
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 The interesting thing about markets is that market participants do respond to market price 

signals.  If the Day-Ahead market clears artificially high then it would be logical for Load  to 

reduce the amount of load they buy in Day-Ahead market and shift some of those purchases to 

take advantage of lower prices in the Real-Time market.  This will have a detrimental effect on 

accurate price formation and unit commitment in the Day-Ahead and Real-Time markets.   

 As it stands today, load serving entities underbid their load in the Day-Ahead market 

because Day-Ahead prices tend to be higher than Real-Time, thus forcing the ISOs to run a 

“secondary” market to commit the additional capacity that they expect they will need to reliably 

serve load.  This phenomenon creates a couple of issues with regard to price formation, 

reliability, and uplift payments.  First the underbidding of load creates a lower Day-Ahead price 

then what is reasonably expected.  Second, the ISO now has to commit the additional generation 

capacity based on “zonal” forecasts and may inadvertently commit generation in locations which 

it is not only not needed, but may cause more congestion in the real-time market.  Finally, the 

persistent underbidding of load serving entities causes the additional commitment of generation 

in the real-time market resulting in higher uplift charges to market participants for committing 

more expensive units in the real-time and thus decreasing the efficiencies of the nodal Day-

Ahead and Real-Time markets. 

The following example highlights how Convergence Bidding would react to the 

misalignment of Day-Ahead and Real-Time Pricing caused by load serving entities choosing to 

minimize the amount of load purchased in the Day-Ahead market.  We also highlight the impacts 

of load serving entities reacting to artificially high Day-Ahead price signals by reducing their 

Day-Ahead purchases and shifting more of the purchases to Real-Time and the market impacts  

of this behavior. 
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Exhibit 2 illustrates a convergence bidding strategy of buying at the Gen A in the 

constrained area (LA Basin) and selling at Load B (outside LA Basin) to establish a “long” 

transmission position in the Day-Ahead market with the expectation that Real-Time prices will 

be higher.  Real-Time prices would be expected to be higher than Day-Ahead if load serving 

entities begin to increase the amount of load purchases being “underbid” in the Day-Ahead 

market.  We show that load has decreased their Day-Ahead purchases of load from 9,000 MWh 

to a lower 7,000 MWh because load serving entities expect a lower real-time price.  This will 

have a negative impact on Unit Commitment and dispatch in the Day-Ahead market as the 

remaining 2,000 MWh will need to be committed in the less efficient and more expensive Real-

Time balancing market ultimately creating a less efficient market solution. As a reminder - the 

convergence bidding strategy does not impact unit commitment because a simultaneous buy and 

sell results in a congestion (transmission) position and not an energy position.    
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The convergence bidder buys Gen A (LA Basin area) at $65 in the Day-Ahead market 

and simultaneously sells Load B (outside LA Basin area) at $38, effectively paying $27/MWh 

for the Day-Ahead transmission.  Load, in fact, does underbid and chooses to purchase only 

7,000 of the 9,000 MWh expected in Real-Time market.  In this example, because load was left 

to purchase 2,000 MWh of energy/capacity in Real-Time, following the premise as stated by the 

DMM16 and “Average day-ahead prices tended to be higher than real-time prices during the 

quarter, except for on a few specific days in October where under-scheduling caused sharp 

increases in real-time prices,17 Real-Time prices were significantly higher as the underbid load 

caused the commitment of less efficient and more expensive units in Real-Time.  Thus the Day-

Ahead Prices were $111 at Gen A and $35 at Load B - resulting in a Real-Time congestion 

(transmission) value of $49.  In this case the 50 MWh of transmission purchased for hours 

ending 12-18 would have created a gross profit of $17,150 before fees and transaction costs.  The 

cost to purchase load in Day-Ahead was 7,000 MWh times $65 = $455,000 in the constrained 

LA basin area and Real-Time load purchases were 2,000 times $111 = $222,000 for a total load 

purchase of $677,000 for the operating day.  

Now compare what would happen alternatively without convergence bidding to help 

converge pricing.  Day-Ahead prices are lower at Gen A at $52 and the Load B clears $38.  This 

results in a lower cost to purchase the Day-Ahead load (7,000 MWh times $52 = $364,000.)  

However, because there was less bid into the Day-Ahead market the CAISO had to commit more 

expensive less efficient units in Real-Time resulting in a Real Time load purchase price of 2,000 

MWh times $188 = $376,600 for a total load purchase of $740,000 for the operating day.   When 
                                                 
16 Proposed Tariff Amendment, Attachment F (DMM Comments) at 13 
17 California ISO Q4 2015 Report on Market Issues and Performance at 5 (Feb. 24, 2016), 
available at http://caiso.com/Documents/2015FourthQuarterReport-
MarketIssuesandPerformanceFebruary_2016.pdf p5 
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comparing the total cost to purchase load the profitable convergence bidding helped pre-position 

the Day-Ahead dispatch and resulted in a total market savings of $63,000. 

Transmission positions do not impact unit commitment but can impact the unit dispatch.  

If a transmission position created using convergence bids were to decrease market efficiency 

then the convergence bidding activity would lose money.  If a single convergence bid offer or 

sale were to clear the market and were to impact the market efficiency and/or the unit 

commitment negatively in the Day-Ahead market - it will lose money and will have the correct 

incentive to not do that again.  The current market design of the multi-settlement markets 

financially supports only economic and unit commitment decisions to help encourage “helping” 

and not harming impacts.   

Exhibit 3 below is a simple example of a convergence bidding - selling 250 MWh at Gen 

A at $55 in the Day-Ahead market in the constrained LA Basin area, displacing unit commitment 

in the Day-Ahead market.  As you can see the Real-Time price at Gen A $133 is higher than the 

Day-Ahead price as a result of the model having to commit more expensive less efficient 

resources in the Real-Time market.  Again, the market participant loses money because they 

diverged the Day-Ahead and Real-Time prices and would have increased uplift as well.   

Profitable convergence bidding can only add to the reliability and the efficiency of the 

CAISO multi-settlement markets.  Economics for both physical asset owners and convergence 

bidders are always aligned in the hope of maximizing profits.  These profit motives result in 

increased convergence between Day-Ahead and Real-Time markets creating the efficiency and 

enhancing the reliability that a well functioning market requires. 
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D.    Expansion versus Suspension of Convergence Bidding to Foster Market 
Efficiencies  

 In April 2013, as revised in March 2015, Professors Frank A. Wolak and Akshaya Jha of 

Stanford University performed a study that examined the impact of the introduction of 

convergence bidding on the CAISO market.  In that study, the professors found that the 

introduction of convergence bidding resulted in substantial savings for the CAISO market: 

The annual total cost of fossil fuel energy is $2.8 billion the year before 
explicit virtual bidding and $2.2 billion the year after explicit virtual bidding. 
Applying the 2.6 percent reduction to these figures implies an annual cost 
savings for the variable cost of fossil fuel energy of roughly 70 million dollars 
per year. Applying the total MMBTU figures, implies that the introduction of 
explicit virtual bidding reduced the greenhouse gas emissions from fossil fuel 
generation in California by 2.8 percent.18 

The savings in fuel costs, and therefore greenhouse gas emissions, was achieved through the 

dispatch of more efficient units through convergence bidding.  

                                                 
18 Wolak, F and Jhu, A. Testing for Market Efficiency with Transaction Costs:  An Application to 
Financial Trading in Wholesale Electricity Markets at 51 (Apr. 2013, as revised Mar 2015), 
available at http://web.stanford.edu/group/fwolak/cgi-
bin/sites/default/files/CAISO_VB_draft_VNBER_final_V2.pdf.  
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 Furthermore, as XO Energy has previously demonstrated,19 the best way to increase the 

efficiency of the multi-settlement ISO markets is to expand the product offering to include a 

Financial Transmission Right in the Day-Ahead market.  The Financial Transmission Right 

along with virtual transactions, such as convergence bidding, have been repeatedly identified by 

Dr. William Hogan, Dr. David Patton and other experts as critical components to any efficient 

multi-settlement market because they (i) lead to more accurate price signals, (ii) reduce uplift 

costs, (iii) enable price-sensitive bidding, (iv) facilitate accurate price formation on a nodal basis, 

and (v) result in fewer contingency analyses and re-runs to solve the day-ahead market.20 

  

                                                 
19 Price Formation in Energy and Ancillary Services Markets Operated by Regional 
Transmission Organizations and Independent System Operators, Comments of XO Energy LLC 
on ISO/RTO Reports on Price Formation at 2, Docket No. AD14-14-000 (filed April 8, 2016), 
available at  http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14198366 
20 Hogan, Dr. William.  Electricity Market Design: Financial Transmission Rights, Up To 
Congestion Transactions and Multi-Settlement Systems (July 16, 2012) (“Hogan Report”), 
available at http://www.hks.harvard.edu/fs/whogan/Hogan_UTC_071612.pdf; Potomac 
Economics, 2012 State of the Market Report for the MISO Electricity Markets at iv (June 2013), 
available at https://www.potomaceconomics.com/uploads/reports/2012_SOM_Report_final_6-
10-13.pdf;   Potomac Economics, 2013 State of the Market Report for the MISO Electricity 
Markets at vi (June 2014), available at 
https://www.potomaceconomics.com/uploads/midwest_reports/2013%20SOM%20Report_Full%
20Body_Final.pdf; Potomac Economics, 2014 State of the Market Report for the MISO 
Electricity Markets at vii (June 2015), available at 
https://www.potomaceconomics.com/uploads/midwest_reports/2014_SOM_Main_Body_Final_6
-26-15.pdf.  
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